www.pwc.com/technology

Continued growth
China’s impact on the

semiconductor industr
e 2011 update

* November 2011







Raman Chitkara

Partner and Global Technology
Industry Leader
raman.chitkara@us.pwc.com

Driven both by robust domestic demand and a seemingly insatiable global
demand for mobile devices, China’s semiconductor industry continues to set
new records. China’s consumption growth has been greater than the rest of
the world for nine of the last ten years, growing at a 24.8% compound annual
growth rate (CAGR). But the year was not without its challenges. While com-
panies in the communications sector—particularly mobile phones—achieved
rapid growth in revenue and size, those in the IC card sector experienced rela-
tive declines.

While no longer growing at unsustainably high rates, we see many indications
of a maturing and healthy market able to maintain long-term industry growth.
For example, China accounted for 70% of total semiconductor IPOs during
2010 and is now a significant source of new semiconductor companies and of
financial funding for start-ups. Further, an increasing number of semiconduc-
tor IPOs are occurring on the Chinese exchange, rather than in the US. Finally,
original patents, a strong indication of local IP development, continue to grow.

The following report is our sixth update to the original 2004 study. It uses

a variety of industry statistics, augmented by a number of deep conversations
with industry executives, to deliver an in-depth analysis of the current state of
the semiconductor industry in China. You will find a discussion of both geo-
graphical and product category demand as well as commentary on changes in
the semiconductor value chain. We revisit the growth scenarios developed for
our original report, summarizing the probability of those realities in light of
the global recession and current conditions.

Since semiconductors play a key role in every sector of the technology
industry, I'm sure you will find this report of interest and, I hope, useful as you
adjust your business plans in response to ever-changing market conditions.

If you would like to discuss any of the findings in our report and how

they might impact your business, please reach out to me or any member
of our global technology team listed in the back of this document. To learn
more about PwC’s involvement in the technology industry, visit pwc.com/
technology.

Sincerely,

(o

=



" About this report
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The 2011 Update assesses the current
status of the semiconductor indus-
try in China and how it has changed
since our previous update. As with
our previous reports on this issue, we
conducted a second-order analysis for
the 2011 Update. To accomplish this,
first we reconciled data from differ-
ent, incomplete and often contradic-
tory reports from various sources.
These sources included industry
associations and third-party research
firms located in and outside of Asia.
Then we analyzed the reconciled data
with an eye towards filling in gaps
and revealing information that was
not apparent in the original source
material. We also interviewed indus-
try executives to obtain current views
from various parts of the value chain.

China’s impact on the semiconduc-
tor industry primarily occurs in two
separate and distinct areas: China’s
semiconductor market (consumption)
and China’s semiconductor industry
(production). China’s semiconductor
market is the value of all semiconduc-
tor devices consumed in China by
electronics manufacturing services
(EMS) companies, original design
manufacturers (ODMs), and original
equipment manufacturers (OEMs).
China’s semiconductor industry is

the sum of the reported revenue of
all semiconductor manufacturers in
China, including: IC design (fab-
less); IC manufacturing (integrated
device manufacturers [IDMs] & wafer
foundries); IC packaging and test-
ing (IDM & semiconductor assembly
and test services (SATS); and O-S-D
(optoelectronics-sensors/actuators-
discrete) companies.

This year we found reasonable consis-
tency between various sources about
the direction and relative magnitude
of the changes in China’s semicon-

ductor market and industry. However,
there was still a noticeable variation
between sources about absolute size
of the market. Between the various
sources, the reported size of China’s
2010 semiconductor market varied by
as much as 31%, with China Center
for Information Industry Develop-
ment (CCID) Consulting reporting
the largest value when converted into
dollars and IC Insights the smallest
value in dollars.

For our top level reporting of

China’s semiconductor consumption
market and production industry,

we have continued to utilize the
values reported by CCID. They pro-
vide the most comprehensive

detail about China’s market and in-
dustry available and their reports are
the principal source of information
for Chinese policymakers.

For some of our detail analysis we
have utilized alternate sources that
provide information not available
elsewhere and have, wherever pos-
sible, tried to base each such analysis
on a homogeneous data source. For
example, for our analysis of China
compared with the worldwide semi-
conductor market by application and
by device as well as the analysis of
semiconductor consumption versus
purchases. For China versus world-
wide by region we have continued to
utilize the values reported by Gartner
Dataquest (GDQ) as they provide
database information for each of
those markets that is reconciled on a
worldwide basis. As a consequence,
the value of some metrics may vary
slightly between different figures and
tables. We acknowledge these dif-
ferences and trust that they will not
divert our readers’ attention from the
value and significance of the findings
of the report.



Our intent with this method remains
to construct a more comprehensive,
meaningful and yet quantitatively
based picture of the industry than

is otherwise available. Using this
method, we surfaced additional find-
ings and considered the ramifications
of those findings for multinational
semiconductor industry companies.
Then finally, based on this newly de-
veloped information, we formulated
a current set of recommendations for
industry companies.

The growth of China’s semiconductor
market—which consists primarily of
electronics manufacturing services
(EMS) companies, original design
manufacturers (ODMs) and original
equipment manufacturers (OEMs)
that consume chips in China—contin-
ues to be a major catalyst for changes
in the industry. For this reason, we
assessed the status of the market in
depth and considered its effects on
semiconductor production; wafer
fabs; packaging, assembly and test fa-
cilities; and integrated design manu-
facturers (IDMs) of the industry. We
also reviewed the status of the fabless
and design companies in China.

Our report also examines the com-
position of the semiconductor value
chain in China and compares it with
the worldwide value chain. As part of
that analysis, the report reviews both
the demand for semiconductor equip-
ment in the country and the primary
equipment suppliers to the market.
We then reviewed three production
forecast scenarios against actual
production and consumption growth
realized during the period.

PwC

A couple of further points must

be noted on the data sources. The
metrics we use or developed had to
be sufficiently comprehensive and
consistent to be useful for the type
of report we wanted to publish. For
that reason, we elected to use the
World Semiconductor Trade Statistics
(WSTS) values for the worldwide
semiconductor market wherever
possible even though several other
market research firms have reported
greater values. The WSTS values are
the only official values recognized
by the various industry associations,
including the China Semiconductor
Industry Association (CSIA), that are
members of the World Semiconductor
Council. We also elected to convert
the Renembi (RMB) currency values
from various Chinese data sources

to US dollar values at the average
foreign exchange rate for the year
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China continues to be the
dominating consumer of
semiconductors. During

the last decade, through

the ups and downs of two
semiconductor business cycles,
China’s consumption growth
has exceeded the rest of the
world for nine of the ten years.




PwC began the study series, China’s
Impact on the Semiconductor Industry,
in 2004 in response to our clients’
interest in the rapid growth of the
semiconductor industry in China.
Specifically, clients wanted to find
out whether China’s production
volumes would contribute to world-
wide overcapacity and a subsequent
downturn. Since then, it has become
clear that market growth in China

is far more significant to the world-
wide semiconductor industry than
production volumes.

tronic systems production. Even dur-
ing the global recession in 2008 and
2009 China’s electronic equipment
production value grew, while world-
wide production decreased. During
the past six years, from 2004 to 2010,
China’s share of electronic equipment
production has increased from 17%
in 2004 to 31% in 2010, while the
semiconductor content of that pro-
duction averaged 25.4% compared
to the worldwide average of slightly
less than 20%.

The worldwide technology trend towards mobility has contributed to
China’s increasing share of worldwide electronic systems production.
Even during the global recession in 2008 and 2009 China’s electronic
equipment production value grew, while worldwide production decreased.

China continues to be the dominating
consumer of semiconductors. During
the last decade, through the ups and
downs of two semiconductor business
cycles, China’s consumption growth
has exceeded the rest of the world

for nine of the ten years. Since 2000,
the peak of the prior semiconductor
business cycle, China’s semiconductor
consumption has grown at a 24.8%
compounded annual growth rate
(CAGR) while total worldwide con-
sumption has grown at a compara-
tively anemic 3.9% CAGR.

This exponential growth is a result
of two driving factors: the continu-
ing transfer of worldwide electronic
equipment production to China and
the above-average semiconduc-

tor content of that equipment. The
worldwide technology trend towards
mobility has contributed to China’s
increasing share of worldwide elec-

In 2010, China’s semiconductor
consumption market kept pace with
the worldwide semiconductor market
recovery. Both the Chinese and the
worldwide semiconductor mar-

kets reached record levels in 2010.
China’s semiconductor market grew
by 30.4% in 2010 to reach a new
record of US$132B. Although China’s
consumption market share declined
slightly in 2010, its overall perfor-
mance during the business cycle was
notably stronger than that of the
global market. By the fourth quarter
of 2010, China’s consumption had re-
covered and grown to a level of 164%
of 2007 average quarter consump-
tion while the global market had only
recovered to about 120%.

The major global semiconductor
companies continue to dominate the
Chinese market. The largest suppliers
to the Chinese market continue to be
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E Integrated circuit (IC)
design is the one segment
of China’s semiconductor
industry that achieved
positive year-over-year
growth for every year of
the past decade.
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the same multinational semiconduc-
tor companies. In the eight years we
have been preparing this report, there
have been only thirteen different
companies among the top ten suppli-
ers to China. Eight of these companies
have been among the top ten sup-
pliers every year from 2003 through
2010. These companies include Intel,
Samsung, Hynix, Toshiba, TI, ST,
NXP/Philips and Freescale.

While the export market consumption
of semiconductors, i.e., used in com-
ponents of finished products assem-
bled in China and exported for sale in
other countries, has been the major
contributor to the growth of China’s
semiconductor consumption market,
China’s domestic market is growing
in significance to the global semicon-
ductor industry. China’s domestic
market—the value of semiconductors
consumed in China that are used in
components of finished products as-
sembled and sold in China—has risen
from US$10B in 2003 to more than
US$46B in 2010. By itself, China’s
domestic consumption market has
made up more than 27% of total
worldwide semiconductor market
growth since 2003. Largely driven by
China’s economic stimulus package,
with its focus on increased consump-
tion of electronic consumer products,
China’s domestic market grew to rep-
resent more than 15% of the world-
wide semiconductor market for the
past two years. That growth is often
credited with initiating or leading the
industry’s recovery from the depths of
its decline in the first quarter of 2009.

China’s semiconductor industry in
2010 also kept pace with the world-
wide semiconductor market recovery.
Both grew to record levels in 2010,
with China’s semiconductor industry
growing by 30.4%, just slightly below
the overall industry growth of 31.8%.
A lot of that growth continues to be
led by multinational IDMs (integrated
device manufacturers) who make up
four of the five largest semiconductor

manufacturing enterprises in China.
The top two completed evolutionary
extensions becoming truly vertically
integrated IC manufacturers within
China during 2010. China’s semicon-
ductor production accounted for at
least 7.9% and possibly 11% of the
worldwide semiconductor industry
in 2010, up from just 2% in 2000.

Integrated circuit (IC) design is the
one segment of China’s semiconduc-
tor industry that achieved positive
year-over-year growth for every year
of the past decade. It was also the
fastest growing segment of China’s
semiconductor industry for this
decade. Thanks to booming domestic
demand, China’s IC design industry
even grew during the 2008/2009
downturn. Mobile devices became
the major products for China’s IC
design industry during 2010. Com-
panies in the communications sector,
particularly mobile phones, achieved
rapid growth in revenue and size,
while those in the IC card sector expe-
rienced relative decline. The result is
a significant change in the makeup of
China’s top 10 IC design companies.

China’s LED (light emitting diode)
production revenue growth in 2010
exceeded that of the overall O-S-D
(optoelectronics-sensor-discrete)
industry growth by more than 33%.
Moreover, during the two-year span
from 2008 to 2010, China’s LED pro-
duction revenue grew by almost 58%,
exceeding the overall O-S-D growth
by almost one third. LED production
revenues grew to more than US$4B in
2010, representing more than 26% of
China’s O-S-D sector. China’s LED in-
dustry has been growing with specific
government policy support. China
established 14 National LED Industry
Bases as part of the “National Semi-
conductor Lighting Project” spon-
sored by China’s Ministry of Science
and Technology (MOST). An increas-
ing number of foreign companies are
establishing LED fabs in China. Forty-
six percent of the new LED fabs es-



tablished in China during the last two
years were sponsored by foreign com-
panies. Most new LED fabs receive
financial support or subsidies from
local governments. As of July 2011,
there were 69 LED wafer fabrication
companies in China of which 49 were
in full production, eight were equip-
ping and ramping into production and
twelve were under construction.

As noted in our 2010 Update, China
has emerged as a significant source of
new companies and more recently of
financial funding for semiconductor
start-ups. That momentum contin-
ued through 2010, with 30 Chinese
companies comprising more than
70% of the 42 semiconductor initial
public offerings (IPOs) completed in
2010. Twenty-six of these took place
in China’s financial markets, account-
ing for 72% of total funding. During
2010, China overshadowed the US
and the rest of the world with the
most technology IPOs—67 Chinese
companies completed their IPOs in
2010 as compared to 19 US compa-
nies. China’s Shenzhen exchange
displaced NASDAQ as the leading ex-
change for technology IPOs, account-
ing for 49% (53) of total deals and
40% (US$7.2B) of total funds raised.
China’s strong showing was largely

a result of its focus on technology
manufacturing and the semiconduc-
tor and alternative energy subsectors.

Finally, China promulgated its 12th
Five Year Plan (FYP) which runs from
2011 through 2015. The Five Year
Plans for China are a series of initia-
tives proposed and driven by the
Communist Party of China to shape
China’s economic and social devel-
opments for every span of five years
beginning in the early 1950s (1953).
China’s 12th FYP is less of a road-
map for a new development path for
China and much more of a message
to the Party ranks and government
hierarchies to set parameters for
“acceptable” behaviors. Still, it will
result in new implementation policies
affecting the semiconductor industry.
The effects of the relevant policies

of China’s 12th FYP are projected to
move China’s IC manufacturing in-
dustry in two key directions: increas-
ing and accelerating concentration
within the sector and increasing the
number of firms funded from security
market listings.
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China’s semiconductor consumption market and IC
design industry recovery from the impact of the global
recession has been much stronger than that of the
worldwide semiconductor market or China’s overall
semiconductor industry. By the fourth quarter of 2010,
China’s consumption had recovered and grown to a level
of 164% of the 2007 average quarter consumption, while
the global market had only recovered to about 120%.
China’s IC design industry had grown to a level of 277% of
2007 average quarter revenue, while China’s semiconduc-
tor industry only recovered to about 155%.

China’s semiconductor consumption in 2010 repre-
sents more than 40% of worldwide semiconductor
consumption. However, the percentage-based consump-
tion performance of the individual companies among the
top ten suppliers to the China market varies considerably.
Three companies had less than 40% of their total sales
consumed in China: Samsung, TT and Renesas. Three
companies achieved sales between 40% and 50%: Intel,
Toshiba and ST. Total sales consumed in China at two
more companies ranged between 50% and 70% (Hynix
and AMD), while two more companies registered sales of
more than 70% (NXP and Freescale).

IC design is the one segment of China’s semiconductor
industry that achieved positive year-over-year growth
for every year of the past decade. It was also the fastest
growing segment of China’s semiconductor industry for
this decade. IC design revenues grew from US$178M in
2001 to US$5.4B in 2010—experiencing a CAGR of just
over 46%.

Mobile devices became the major products for China’s
IC design industry during 2010. Companies in the com-
munications sector, particularly mobile phones, achieved
rapid growth in revenue and size, while those in the IC
card sector experienced relative decline. The result is

a significant change in the makeup of China’s top 10 IC
design companies.




The 2010 list of Chinese semiconductor companies
with largest revenues has increased to 43 from 38

on the 20009 list. This group recorded superior perfor-
mance for 2010. Overall, these 43 companies reported an
average 41% increase in dollar revenues. Four of these
Chinese companies saw revenues more than double in
2010: Shenzhen Netcom Electronic, Spreadtrum Com-
munications, Tianjin ZhougHuan Semiconductor and
Leadcore Technology.

Both Haier (Beijing) IC Design and Availink, which
had emerged as two of China’s new leading semicon-
ductor companies with greater than 550% revenue
increases in 2009, reported 70% or more declines in
2010 revenues and missed the qualifying threshold
for the 2010 list of Chinese semiconductor companies
with largest revenues.

During the past year China resumed increasing wafer
fab capacity faster than the worldwide average.
China increased the net number of fabs in production

by 21, or 17%, and increased its net capacity by 19%
while the industry only increased the net number of

fabs in production worldwide by 20, or 2%, for an

11% increase in net capacity.

Over the past two years, China’s share of wafer fab
capacity allocated to the O-S-D sector has been in-
creasing. O-S-D capacity now represents 25% of China’s
current wafer fab capabilities versus 15% of worldwide.
China currently accounts for 17% of worldwide O-S-D
capacity and that could increase to 19% by 2015 if all of
the committed wafer fabs under construction are com-
pleted and ramped to full production. Currently there are
fourteen foreign companies with some form of investment
in O-S-D wafer fabrication capacity in China.

Most of China’s O-S-D capacity increase has been in
LED fab capacity. Eighteen of the 21 fabs that went into
production last year and 19 of the 22 fabs that are cur-
rently committed and under construction are all LED wa-
fer fabs and most are 2" (50mm) wafer fabs. This reflects
China’s recent concentration on the establishment of new
LED wafer fabs.

During 2010, two of the top ten worldwide MNC (mul-
tinational corporations) semiconductor companies
(also two of the top five semiconductor suppliers to
China) established wafer fabrication capabilities in
China: Intel by starting production of its new Fab 68 in
Dalian and Texas Instruments by its acquisition of Cesion
Semiconductor Manufacturing Company in Chengdu from
SMIC. They became the second and third top five semicon-
ductor suppliers to China to establish a significant wafer

fabrication capability in China after Hynix. These three
MNC fabs represent 22% of China’s current wafer fab
capacity and almost all of its advance process technology.

In 2010, China’s semiconductor packaging, assembly
and test (SPA&T) revenues grew by 27.5% to US$9.3B.
This is a new record, more than 4% higher than 2008’s
previous record of US$8.9B. As of the end of 2010, China
had 106 SPA&T facilities, representing:

* 20% of the total number of worldwide SPA&T facilities;

* Almost 20% of worldwide SPA&T manufacturing floor
space; and

* 23% of reported worldwide SPA&T employees (up
from 20% of employees in 2009).

China’s SPA&T facilities continued to rank first in
share of worldwide SPA&T manufacturing floor space
for the second year, just ahead of Taiwan (at slightly
less than 20%) and Japan (18%).

The Greater China semiconductor industry enjoyed a
good 2010. Taiwan’s semiconductor companies are
well-positioned to take advantage of growth in the
still-buoyant China market. Indeed, Taiwan’s growing
economic relationship with China and the progressive
easing of cross-Strait investment restrictions will have

a significant influence on the direction of the Greater
China semiconductor industry. Taiwan’s IC industry
revenues, as a whole (including design, manufacturing,
assembly and testing), jumped 37.3% to a record
NT$1,716B (US$54.4B) in 2010. For the time being,
Taiwan’s domination of the global chip foundry and
semiconductor assembly and testing sectors’ revenues is
assured. However, Taiwanese IC designers face increasing
competition in the China market, while local DRAM
manufacturers are on the ropes again.

One of the consequences of the semiconductor re-
covery in 2010 was the resumed growth of China’s IC
consumption/production gap. This gap is the difference
between IC consumption and IC industry revenues. Both
China’s IC market consumption and China’s IC industry
production increased to new record levels in 2010. As a
result, the China IC consumption/production gap also
increased to a new record level in 2010, increasing by
more than US$20B to reach US$87.3B. By comparison,
Taiwan’s annual production/consumption surplus, which
had decreased to US$30B in 2009 increased dramatically
by 48% to reach a new record US$44.7B in 2010. So on
the net, Greater China had an IC consumption/production
gap of US$48B in 2010. While it is still significantly less
than that of China (PRC) alone, this gap is now more than
16% of the total worldwide semiconductor market.
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The following recommendations are intended to provide
general guidance based upon our current findings. Issues
addressed by this series include investment, intellectual
property protection, risk assessment and contingency
planning. Several recommendations are unchanged from
prior reports while others are new or updated.

Understand and leverage China’s 12th Five Year Plan.
Companies that effectively develop and convey a value
proposition that tangibly supports and speaks to one or
more of the eight priorities implicit in China’s 12th FYP
could gain a favorably opportunity set and/or allay regu-
latory pressure.

Identify and engage in all opportunities to team with
Chinese government agencies in strategically address-
ing how to plan, develop and provide the advanced
technology needed to support China’s development pro-
gram that covers railroad and air transportation, telecom
networks, rural improvements and healthcare reforms.
These programs will need huge investments in advanced
technology and should promote the use of semiconductor-
enhanced products.

Reassess company presence. China’s semiconductor
consumption market has weathered the global recession
better than any other regional market. It did so at the
expense of semiconductor consumption in other coun-
tries. This favorable preferential difference is expected to
continue through the next semiconductor business cycle
driven in part by China’s rapid urbanization, increasing
consumer consumption and green energy initiatives. In
addition, many new opportunities for serving the world-
wide market are emerging from inside China. Conse-
quently, companies whose benchmarking reveals their
China presence is less than that of their peers need to
ramp up their business development efforts.




Design for the marketplace. China has become the
largest site of low-cost consumer electronic system pro-
duction, including a significant white label market and,
therefore, the largest user of low-ASP analog and stan-
dard logic devices. Companies should design products
that meet the specific requirements of this market.

Adapt to China’s unique standards. China continues to
propose alternate and unique standards which, if success-
ful, may provide more desirable and effective solutions
for specific developing-country environments that have
large potential markets. Consequently, companies should
monitor evolving Chinese standards keeping an eye out
for emerging opportunities.

Explore acquisition or partnering opportunities. The
majority of domestic design companies are small. The
global recession put a severe strain on many of them.
Moreover, many are focused on domestic opportunities
that foreign companies tend to overlook. Multinational
design companies can bring considerable local market
intelligence and relationships to bear on Chinese market
initiatives. In general, multinational companies should
consider acquisition or partnership opportunities with
Chinese design companies as a strategy to address the
local market.

Take advantage of China’s emergence as a source of
financial funding for semiconductor start-ups. During
the past two years, China’s financial markets have ac-
counted for more than 70% of total semiconductor IPO
funds raised. Over the longer term, it is expected that the
12th FYP policies aimed at promoting different levels of
market stock transfer mechanisms will help business to
expand financial channels in phases as their operations
grow in scale which in turn will provide greater incentives
for semiconductor companies to list themselves on the
Chinese exchanges.

Take advantage of China’s National Major Science and
Technology Project 02 to work with and evaluate Chi-
nese equipment manufacturers and develop new process
capabilities. This may be most applicable for their semi-
conductor packaging and testing operations.

Move mature products to China. Companies should con-
sider transferring mature product lines to China. This can
extend the competitiveness of those lines as well as free
up scarce capacity and resources. First movers are using
this strategy successfully.

Re-brand for mature markets. Companies may find they
can expand a product line by re-branding products for the
Chinese and other markets. A local enterprise can even be
used to manage the development effort. First movers are
also using this strategy successfully.

Keep an eye on local competition. Continuously moni-
tor the efforts of local EMS and ODM enterprises to gain
control over their BOM (bill-of-material) sourcing. Their
success could lead to the OEM qualification of local com-
petitors and displacement of multinational suppliers.

Preempt O-S-D competition. Chinese companies con-
tinue to compete most effectively in the discrete and LED
areas. As such, they could be gaining the scale, qualifica-
tions and recognition necessary to grow into potential
worldwide competitors or to extend into the commodity
IC area. So, leading O-S-D companies should consider
preempting these market share losses by participating
actively in the Chinese market.

Adapt to China’s “dislocated” buying structure. More
than 25% of the semiconductors consumed in China in
2010 continued to be purchased outside of China. Sup-
pliers need a team effort with design-in, qualification
and purchasing focus at the OEM location outside China
coordinated with application and supply chain focus at
the manufacturing locations in China to ensure success.

Use Chinese foundries to gain pricing leverage while
assuring future capacity. It is likely that the next semi-
conductor cycle will bring a foundry capacity shortage as
a result of expected reductions in capital spending and
accelerating IDM shift to the fab-lite business model.
With their preponderance of 150mm and 200mm wafer
fabrication facilities, local foundries may provide an im-
mediate lower-cost alternative and assured future supply
source for some product categories.

Adapt to the Corporate Income Tax and other business
laws. Companies with operations in China should care-
fully examine and monitor their business strategy, model
and structure in light of China’s Corporate Income Tax
and other business laws and related incentive programs.
Recent entrants, for example, have seen a reduction in
expected incentives while many existing companies have
been able to qualify for incentives that seemed to favor
R&D, design and foundry operations.

Invest in effective human relations. When establish-
ing an enterprise in China, apply the effort and resources
from the start to develop an HR program that is both
effective and sensitive to local demographics and environ-
ment. The impact on employee retention and operating
costs can be quite significant.

Promote participation in global and local industry
forums. Encourage the China Semiconductor Industry
Association (CSIA) and its member companies to partici-
pate in the World Semiconductor Trade Statistics (WSTS)
and Semiconductor International Capacity Statistics
(SICAS) programs. Encourage local subsidiaries of all




multinational semiconductor companies to participate in
CSIA and CCID statistics programs. Their participation in
these industry-wide statistic programs would contribute
to a better and more accurate understanding of China’s
semiconductor market and industry and their capabilities
and contributions to the worldwide industry totals which
would benefit the entire industry as well as themselves.

Keep an eye on Greater China. Taiwan has started to fur-
ther loosen its restrictions on semiconductor investments
in China and Chinese investments in Taiwan. Taiwan-
based companies have already increased their presence

in China, and the supply chain has started to follow suit.
So companies should monitor the status of Taiwan and
the Taiwan/China relationship with an eye toward new
market opportunities and risks in Greater China.

Diversify—globally. Companies should at all times keep
tabs on global production and consumption trends. For
example, there is always a need to diversify manufactur-
ing by location to reduce risk. Trends to watch: greater
China had 55% of all new fabs but only 25% of all fab
capacity under construction in 2010.

8]
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Maintaining a dominant share
The semiconductor market in China

During the last decade,
through the ups and downs
of two semiconductor

' business cycles, China’s
consumption growth has

~ exceeded the rest of the world
for nine of the ten years.




Overall consumption

China’s semiconductor consumption
market in 2010 kept pace with the
worldwide semiconductor market
recovery. Both the China and the
worldwide semiconductor mar-

kets reached record levels in 2010.
China’s semiconductor market grew
by 30.4% in 2010 to reach a new
record of US$132B. Though this pace
is slightly below that of the global
market, which grew at 31.8%, China’s
growth had significantly outpaced
that of the global market in 2009. In
spite of these two years of consecu-
tive growth, China’s share of the total
2010 worldwide semiconductor con-

Figure 1: Worldwide semiconductor market by region, 2003-2010
(Total worldwide in billions of US dollars)
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sumption market decreased fraction-
ally to 40.5%—a figure which is still

two percentage points higher than its
share of the 2008 worldwide market.

Measured in US dollars, China’s
semiconductor market growth in
2010 trailed that of the total world-
wide semiconductor industry by

1.4 percentage points. However, over
a percentage point of China’s market
growth was due to China’s further re-
valuation of its currency. Reported in
local currency, China’s semiconductor
market grew by 29.2%, with its inte-
grated circuit (IC) market growing
slightly more than its optoelectronics-
sensor-discrete (O-S-D) market.

Figure 2 shows China’s market size
and growth rate from 2000 through
2010 in both US dollars and RMB
with the circles representing the mar-
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Americas
Japan
16. 9%
@
12.8% Europe

2009 2010



Figure 2: China’s semiconductor market growth, 2000-2010
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ket being of equal size at the old fixed
exchange rate of US$ 1=RMB 8.3.
The circles are concentric from 2000
through 2004 and then diverge after
2005 as China began changing its FX
rate to show the relative impact of the
FX changes.

During the last decade, through the
ups and downs of two semiconductor
business cycles, China’s consump-

the expense of all other regions.
Since 2000, China has accounted

for more than 100% of the overall
worldwide semiconductor market
growth. China’s semiconductor
consumption market grew by
US$118B (from US$14B in 2000

to US$132B in 2010), while the
worldwide market grew only US$94B
(from US$204B to US$298B).

" Since 2000, China has accounted for more than 100%
of the overall worldwide semiconductor market growth.
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tion growth has exceeded the rest of
the world for nine of the ten years.
Since 2000, the peak of the prior
semiconductor business cycle, China’s
semiconductor consumption has
grown at a 24.8% compounded an-
nual growth rate (CAGR), while total
worldwide consumption has grown at
a comparatively anemic 3.9% CAGR.
China’s market growth has been at

China’s semiconductor consumption
market has grown many times faster
than the worldwide market as a result
of two driving factors: the continu-
ing transfer of worldwide electronic
equipment production to China and
the above-average semiconductor
content of that equipment. Even dur-
ing the global recession in 2008 and
2009, China’s electronic equipment



Table 1: China’s production and worldwide share of main electronic products 2008-2010

Production in 1000s Worldwide market share %

....... 200820092010 % Growth 200820092010
Main products

Mobiephone 659640 619520 998000 61.1%  447% 499% 713%
Computer/PC 136,666 182,150 246,000 35.1% 47.0% 60.9% 73.4%

.(.: ’6I'(')’r' TV .......................... 9 033 1 P, 9 8990 ......... 118000 ........... 1 9 2% ............ 4 39% ........... 4 83% ........... 478% ......
D|g|tal camera ................... 8 18838026090000 ........... 121% ............................... 6 23% ........... 649% ......

Source: CSIA, MIIT, Digitimes Research 2010-2011

production value grew, while world-
wide production decreased by 3% in
2008 and 11% in 2009. As a result,
China’s share of worldwide electronic
equipment production increased

to 28.7% in 2008 and to 32.8% in
2009. Worldwide electronic equip-
ment production recovered in 2010 to
near 2007 levels by increasing almost
16%. Meanwhile, China’s electronic
equipment production increased just
10.6%, reaching new record levels
but decreasing its overall share to
31.4%. Table 1 shows China’s produc-
tion and worldwide share of main
electronic products for 2010.

At the same time, the semiconductor
content of the electronic equipment
produced in China rose in 2010. It
had decreased from 25% in 2008 to
23% in 2009. The figure rose to 27%
in 2010 and is still significantly higher
than the worldwide average of 19%.
During the past six years from 2004
to 2010, China’s share of electronic
equipment production has increased
from 17% in 2004 to 31% in 2010,
while the semiconductor content

of that production averaged 25.4%
compared to the worldwide average
of slightly less than 20%.

Prior to the recovery of 2010 the
growth rate of China’s semiconduc-
tor consumption market had been
decelerating for six years. Measured
in US dollars that growth rate has de-
creased from a peak of 43.6% in 2003

to 41.2%, 30.3%, 26.9%, and 23.9%
during the next four years respec-
tively. It remained a still-noteworthy
16.8% in 2008 before diving into its
first negative year in 2009.

China’s revisions to its currency
exchange rate, beginning in 2004,
are contributing to this deceleration.
When measured in local Chinese cur-
rency (RMB) the decline in growth
rate is more severe, decreasing from
a peak of 43.6% in 2003 to 6.7% in
2008 before declining by 4.1% in
2009. As the Chinese record it, 2008
was the first year their semiconduc-
tor consumption market declined to
single-digit growth since the early
1990s and 2009 was the first year of
negative growth ever. The immediate
cause of that decline was attributed
to the worldwide economic crisis and
the decline in transfer of electronic
equipment production to China. In
the longer term, China’s semicon-
ductor market has passed through
its high-speed development period.
As demonstrated in 2010, its future
growth is likely to be closer to the
worldwide growth rate as it repre-
sents an increasingly larger share of
the worldwide market.

Both the global and Chinese semicon-
ductor markets reached the bottom
of the last business cycle in Q1/09
and then gradually improved in the
following quarters. That improving
trend continued through 2010,

| 13



Figure 3: China’s IC and O-S-D market growth, 2000-2010
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with the global and China markets
experiencing somewhat different
growth profiles. The global market
grew for the first three quarters and
then declined in the fourth quarter,
while the China market was almost
flat in the first quarter and then grew
in each of the following three quar-
ters. Both the global and Chinese
semiconductor markets achieved
record highs in 2010.

Although China’s consumption mar-
ket share declined slightly in 2010,

its overall performance during the
business cycle was notably stronger
than that of the global market. By the
fourth quarter of 2010, China’s con-
sumption had recovered and grown to
a level of 164% of 2007 average quar-
ter consumption, while the global
market had only recovered to about
120%. Whether the Chinese semicon-
ductor market will be able to continue
to gain global share will be primarily
determined by the future transfer of
electronic equipment production.

2007 2008 2009 2010

Most industry analysts are predicting
that the trend of transferring elec-
tronic equipment production to China
will continue through 2015.

The market for ICs and
0-S-D devices

The IC consumption market in China
grew 30.7% to US$108.6B in 2010.
Though slightly below the world-
wide increase of 31.1%, China’s IC
consumption continued to represent
almost 44% of worldwide consump-
tion. Measured in local currency,
the increase in IC consumption in
2010 was 29.5%. Measured in US
dollars, China’s IC consumption
increased by about US$26B, while
the worldwide IC market increased
by almost US$59B. By inference, IC
consumption in the rest of the world
other than China increased by more
than US$33B or 31.5% compared to
China’s 30.7% increase. This is the
first time in four years that the rest



of world’s IC market grew faster than
China’s IC market and that China’s
IC consumption did not grow at the
expense of displacing IC markets in
other regions. This may represent a
noticeable change in the dynamics of
China’s impact on the industry.

During 2010 China’s O-S-D market,
measured in dollars, grew 29% to
reach a new peak of US$234B.

This increase was less than the world-
wide O-S-D market increase of 35%,
leaving China’s share of the market

to recede two percentage points to
slightly less than 47%. Sensors were
the smallest segment of China’s
0O-S-D market at US$2.0B, but at 35%
growth was also the fastest grow-

ing. Discrete remained the largest
segment of this market at US$12.2B,
while growing at 28%. Optoelectronic
grew 27% to US$8.5B in 2010. Mea-
sured in local currency, China’s O-S-D
market grew by 27.8%. This repre-
sents 17.7% of China’s total semicon-
ductor consumption market in 2010,
which is about one percentage point
higher than the worldwide average

of 16.8%. Similar to the IC market,
this is the first time in four years that
China’s O-S-D consumption did not
grow at the expense of displacing
O-S-D markets in other regions.

Market by application

When compared with the worldwide
semiconductor market, the distribu-
tion of China’s 2010 semiconduc-

tor consumption continued to be
somewhat more concentrated in the
computing and communications
application sectors. Meanwhile, it be-
came only slightly more concentrated
in the consumer sector, relatively
less concentrated in the automotive
and notably less concentrated in the
industrial and mil/aero sectors.

Worldwide semiconductor consump-
tion in 2010 became slightly more
concentrated in the computing

and automotive sectors. The share
of China’s semiconductor market
consumed by the computing sector in
2010 increased by almost 4%, while
the shares consumed by the com-
munications and consumer sectors
decreased by about 3% and 2% each.
Since 2003, China’s consumption of
semiconductors for computing ap-
plications has grown at a 24% CAGR,
while consumption for communica-
tions and consumer applications

has grown at 22% and 17%. China’s
consumption of semiconductors for
industrial/military applications is
smaller, but has grown at the fast-
est rate of 31%. This is followed by
automotive applications, which grew
ata 27% CAGR.

Figure 4: China compared with worldwide semiconductor market by application, 2010
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Source: Gartner Dataquest

Communications

0.2%
2.0%

China/HKG US$117.3B, or
39.0% of worldwide (GDQ)

Worldwide including China
US$300.5B (GDQ)

Consumer
Automotive
Industry Control

Military/Aerospace
11%

| 15



Figure 5: China compared
with worldwide semiconductor
market by device, 2009
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Market by device type

China’s semiconductor consumption
market in 2010 remained noticeably
more concentrated in the application-
specific integrated circuit sector and
less concentrated in the non-optical
sensors and microcomponent sectors
than the worldwide market. At the
same time, it also remained slightly
less concentrated in the discrete sec-
tor. During 2010, worldwide semi-
conductor consumption became more
concentrated in the memory sector
and less concentrated in the applica-
tion-specific integrated circuit sector.

As a result, the share of China’s
semiconductor market filled by ap-
plication-specific devices in 2010 de-
creased by almost 5% and the general
purpose logic share by slightly more
than 1%. The share filled by memory
increased by 4% and the microcom-
ponent share grew by more than 1%
with minor fractional share decreases
in the analog and discrete sectors.

Since 2003, non-optical sensors, the
smallest device sector of China’s semi-
conductor market, was the fastest
growing, increasing at a 57% CAGR.
Memory was the next fastest growing
sector at 27%, followed by optoelec-
tronic at 24% CAGR. The general
purpose logic and discrete sectors had
the slowest growth at about 11% and
18% CAGR, respectively, while all the
remaining sectors grew at about 22%.

Suppliers to the
Chinese market

The major global semiconductor
companies continue to dominate the
Chinese market. The largest suppliers
to the Chinese market continue to be
the same multinational semiconduc-
tor companies. Table 2 lists the top
ten suppliers that have the largest
sales revenue from the Chinese mar-
ket. In the eight years we have been
preparing this report, there have been

only thirteen different companies
among these top ten suppliers. Eight
companies have been among the top
ten semiconductor suppliers to China
every year from 2003 through 2010
including Intel, Samsung, Hynix,
Toshiba, TI, ST, NXP/Philips and
Freescale. AMD has been among the
top suppliers for the last seven years
since 2004. Infineon and its spinoff,
Qimonda, were among the top ten
suppliers for the first four years, from
2003 to 2006, until exiting the DRAM
business. Media Tek ranked in the
top ten for the three years from 2007
to 2009 until losing market share

to Chinese IC design competitors.
Renesas, which made the top ten list
in 2003, returns in 2010 as a result of
its merger with NEC Electronics.

China’s consumption of semiconduc-
tor products from these ten largest
suppliers in 2010 increased by 32.1%.
This is almost two percentage points
higher than the growth of the overall
semiconductor market in China and
marginally better than the growth of
the overall worldwide semiconduc-
tor market. However, the increase in
China’s total consumption of semi-
conductor products from these ten
largest suppliers was notably less,

10 percentage points, than the in-
crease in worldwide consumption

of their products. This is primarily
due to the large growth in worldwide
consumption of DRAMSs from
Samsung and Hynix.

As a result, the Chinese semiconduc-
tor market in 2010 reversed a prior
trend to become less concentrated
than the worldwide market. The top
ten suppliers to the Chinese semi-
conductor market had a 47% share
of that market, while the top ten sup-
pliers to the worldwide market had

a more than 49% share in 2010. This
reverses what had been a very gradu-
ally declining share, ranging from
50% in 2004 to 47% in 2007 and
46% in 2009. Together, these 10 larg-
est suppliers have maintained their



Table 2: Semiconductor suppliers to the Chinese market 2009-2010

Rank Revenue in millions of US dollars Market

Company . 2009 ............... 2009 Ic ........ 2010 IC ..... % Change . 200 9 Se m| - 2010 se m| . % Chang e . share

Intel 1 1 15,570 19,659 26.3% 15,570 19,659 26.3% 14.9%
Samsung ............... 2 ......... 2 ............ 55488018 ......... 445% .......... 5681 ........... 8175 ......... 439%62%

Hyn|x .................... 4 ......... 3 ............ 36445564 ......... 527% .......... 3644 .......... 5564 ......... 527%42%

Tosh|ba ................. 3 ......... 4 ............ 32314138 ......... 281% .......... 3904 .......... 4970 ......... 273%38%

T| ......................... 7 ......... 5 ............ 31274248 ......... 358%3292 .......... 4479 ......... 361%34%

ST ........................ 5 ......... 6 ............ 27043305 ......... 222%3601 ........... 4449 ......... 235%34%

AMD ..................... 6 ......... 7 ............ 34154174 ......... 222%3415 .......... 4174 ......... 222%32%

NXP ...................... 8 ......... 8 ............ 22812965 ......... 300%28913751 .......... 297%28%

Renesas* ............. 1212721716 ...........................................................

9 2,634 31.0% 3,484 32.6% 2.6%

NEC* 18 739 911

Freesca|e10 ....... 10 ............ 20572788 ......... 355%24363233 ......... 327% ............. 2 4%

Med|aTek(MTK) ...... 91224422453 ........... 05%24422453 ........... 0 5% ............. 19%
Total Top 10 44,019 57,493 30.6% 46,876 61,938 32.1% 46.9%
Total Top 10 share of
Chinese integrated circuit market 53.0% 52.9%

. Ch| nesese m|cond u ctor . market ............................................................. 46 3% .......... 46 g% ..........................................

Note: Semi equals IC + Discrete (including LED) market.

* Renesas for 2010 is compared with Renesas + NEC for 2009 due to their merger.

Source: CCID IC Market China 2010 & 2011 Conferences—Feb. 2010 & 2011

share of the Chinese IC market at
about 53% in 2009 and 2010, up
from the slightly more than 51%
share they had maintained for the
three preceding years.

Although Gartner Dataquest (GDQ)
stopped reporting company market
share data by country in 2008, it now
appears that there is still no Chinese
company within the top 45 suppli-
ers to the Chinese semiconductor
market. Even if the largest Chinese
semiconductor company sold all of
their output within China, no Chinese
semiconductor company would be
among the top 40 suppliers to the
Chinese semiconductor market in
2010. It may be notable that Media
Tek, the one Taiwanese company that
had been within the top ten suppliers

to the Chinese semiconductor market
from 2007 through 2009, dropped to
the twelfth position in 2010 as a re-
sult of losing market share to Chinese
IC design competitors.

Since China represents more than a
third of the worldwide semiconductor
market, it should not be surprising
that many of the same companies

are the largest suppliers to both the
Chinese and worldwide markets.
Seven of ten companies were the
largest suppliers to both markets in
2010. This is the same number as in
2009, but is more than in 2008 (six)
and less than 2007 (eight). And while
AMD, NXP and Freescale Semicon-
ductor are among the top 10 suppli-
ers to the Chinese market, they are
not among the 10 largest suppliers to
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the worldwide market. Conversely,
though Micron Technology, Qual-
comm and Broadcom are among the
top 10 suppliers to the worldwide
market, they do not make the list of
the 10 largest suppliers to the Chinese
market in 2010.

While all of the top ten suppliers to
the Chinese semiconductor market
were also the largest IC suppliers,
only four were among the larg-

est O-S-D suppliers: ST, Renesas
Electronics, Toshiba and NXP. The
other top ten suppliers to the Chi-
nese O-S-D market in 2010 include
Fairchild Semiconductor, ON Semi-
conductor, Infineon, Rohm, KEC and
International Rectifier. China’s IC
market is slightly more concentrated
than China’s combined semiconduc-
tor market, while the O-S-D market
is less concentrated. The top ten IC
companies accounted for 53% of
that market, while the top 10 O-S-D
companies accounted for only 37% of
their market in 2010.

China’s semiconductor consumption

in 2010 represents more than 40% of
worldwide semiconductor consump-

tion. However, the percentage-based
consumption performance of the

Table 3: Chinese semiconductor exports by segment, 2008-2010

individual companies among the top
ten suppliers to the Chinese market
varies considerably. Three companies
had less than 40% of their total sales
consumed in China: Samsung, TI and
Renesas. Three companies achieved
sales between 40% and 50%: Intel,
Toshiba and ST. Total sales consumed
in China at two more companies
ranged between 50% and 70%
(Hynix and AMD), while two more
companies registered sales of more
than 70% (NXP and Freescale).

Based upon a comparison of CCID’s
report of China consumption by sup-
plier and GDQ’s report of worldwide
market share, the variations are even
more notable among the top 20 sup-
pliers to the Chinese market. Nine of
the top twenty suppliers to the Chi-
nese consumption market weighed-
in at less than 40%, the national
average, of their total sales consumed
in China. Five of these top 20 suppli-
ers had between 40 and 50% of their
total sales consumed in China; three
between 50% and 70%. Three more
companies, meanwhile, NXP, Fre-
escale and Media Tek, saw 70%

or more of their total sales consumed
in China.

(in billions of US dollars)

Total sales Export sales (% of total)

Market segment 2008 ....... 2009 ....... 2010 .............. 2008 ................... 2009 ................... 2010 ..........
Data processing 36.9 39.9 56.1 23.5 (64%) 241 (61%) 34.1 (61%)
Commun|cat|ons ..................... 292 ........ 278 ........ 331 ................ 204(70%)199(71 %) ....... 229(69%)
Consumer .............................. 209180 ........ 212167(80%)141(78%) ........ 1 62(77%)
Automot|ve .............................. 33 .......... 31 ........... 43 ................. 09(28%) ......... 09(30%) ......... 12(28%)
Industrlal ................................. 18 .......... 15 .......... 24 ................. 07(36%) ......... 06(39%) ......... 09(37%)
M|I/aero ................................... 02 .......... 02 .......... 02 ................... 0(15%) ........... 0(18%) ........... 0(18%)
Totals 92.3 90.5 117.3 62.3 (67.5%) 59.7 (66%) 75.3 (64%)

Source: Gartner Dataquest, PricewaterhouseCoopers 2009-2011
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Figure 6: China’s export and domestic semiconductor consumption markets

(in billions of US dollars)

B Export consumption
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The Chinese export
market and domestic
consumption

Almost two thirds of all the semicon-
ductors consumed in China were used
in components of finished products
assembled in China and exported for
sale in other countries. We describe
this as the export market.

Table 3 shows the relative distribu-
tion of this export market by major
market segments. Although this
export market has been somewhat
more volatile than its complementary
counterpart, the domestic market,

it has been the major contributor to
the growth of China’s semiconduc-
tor market for the last decade. Since
2003, the consumption of semi-
conductors for export products has
increased by US$65B, constituting
65% of the overall growth of China’s
semiconductor market. Its share of
total semiconductors consumed in
China had risen for three years, from
64% in 2005, to 66% in 2006 and
69% in 2007—then declining to 68%
in 2008, to 66% in 2009 and to 64%
in 2010. During 2009, semiconduc-
tor exports decreased by more than
US$3B, even as the consumption of
semiconductors for domestic prod-

$47.5

2006 2007

ucts increased by just under US$1B.
Driven by the global recession, this
decline in export market consumption
became the overwhelming contribu-
tor to the decline of China’s semicon-
ductor market in 2009. Then, in
2010, the export market became

the major contributor to the growth
of China’s semiconductor market,
increasing by just over US$19B, while
the consumption of semiconductors
for domestic products increased by
just under US$12B.

China’s domestic market is growing
in significance to the global semi-
conductor industry. Since 2003,
China’s domestic market—the value
of semiconductors consumed in
China that are used in components of
finished products assembled and sold
in China—has grown at a 23% CAGR.
This market has risen from US$10B in
2003 to more than US$46B in 2010.
By itself, China’s domestic consump-
tion market has made up more than
27% of total worldwide semicon-
ductor market growth since 2003.
Largely driven by China’s economic
stimulus package with its focus on
increased consumption of electronic
consumer products, China’s domestic
market grew to represent more than
15% of the worldwide semiconductor

2008

2009

2010
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market for the past two years. This

is up from 13.5% in 2008 and 11%

in 2007—and such growth is often
credited with initiating or leading the
industry’s recovery from the depths of
its decline in the first quarter of 2009.

Dislocated purchasing

A significant portion of the semicon-
ductor devices consumed in China
continue to be purchased outside of
China. This is because some cus-
tomers—due to supply chain con-
siderations such as control of key
inventory items, intellectual property
protection and/or toll processing
business models—will buy semicon-

China became the largest market in the world for cell phones,
digital TVs and automobiles in 2010 and is expected to also
become the largest market for PCs in 2011. As a consequence,
the following ten applications each accounted for over
US$1B of domestic semiconductor consumption in 2010:

PC Desktop — Professional

PC Mobile — Home

Digital Cellular Enhanced

PC Mobile — Professional

PC Desktop — Home

Digital Cellular Smart Phone

RS3 Flash Cards

TVLCD

Monitor Flat Panel

Digital Cellular Basic
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ductor devices outside of China and
transship them to China for use and
consumption. This means that a sig-
nificant portion of buying decisions
for customer-specified devices con-
sumed in China continue to be made
outside of China. During the past four
years, the largest share of this dislo-
cated purchasing of semiconductors
for consumption in China took place
in Taiwan, Korea and Japan, which
corresponds to the ongoing transfer
of electronic equipment production
from these regions to China. Other
regions with a smaller share of this
dislocated purchasing include Europe
and Singapore.

We originally identified this “dislocat-
ed” purchasing of semiconductors for
the Chinese consumption market by a
comparison of consumption to vendor
direct sales or purchase market or
billing total available market (TAM)
to China. Based upon those compari-
sons, dislocated purchases for China
had increased noticeably from about
a third in 2004 to more than 45%

in 2007 before decreasing to 42%

in 2008 and to 38% in 2009. Since
2009, industry analysts have started
reporting electronic equipment
manufacturer’s purchases in China
(purchasing TAM) in place of vendor
sales to China (purchase market or
billing TAM) in order to eliminate

the distortion created by distributors
who purchase devices in one country
to sell to manufacturers in another
country. An example of this could

be a semiconductor vendor selling
devices in Taiwan to a Taiwanese
distributor who in turn sells the same
devices to an electronics equipment
manufacturer in China.

As a result, we are now identifying
this dislocated purchasing of semi-
conductors for the Chinese con-
sumption market by a comparison
of consumption to purchasing TAM.



Figure 7: Analysis of 2008-2010 semiconductor consumption versus purchasing TAM;
China vs. worldwide by regions
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Figure 8: Analysis of China/Hong Kong consumption versus purchase (sales to)

semiconductor market history
(in billions of US dollars)
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Revising prior calculations (back to
2007), we now find that dislocated
purchases for China have increased
from 20% in 2007 to 26% in 2010. Al-
though lower than the prior findings,
it still represents a significant portion
of buying decisions—and therefore
selling opportunities—for customer-
specified devices consumed in China
but made outside of China.

We expect that this dislocated
purchasing share of the total China
consumption market will begin to
decrease gradually over a number of
years as:

* China’s domestic market consump-
tion increases its share of China’s
total semiconductor market;

* ODM and EMS plants in China
achieve greater control over their
bills of materials (BOM);

* Multinational electronic equip-
ment OEM (original equipment
maker) and semiconductor com-
panies offshore more design and
purchasing activities to China;

¢ Chinese fabless semiconductor
companies gain market share in
the China market; and

e Leading multinational and region-
al distribution firms establish self-
reliant purchasing and warehouse/
logistic centers in China.

Chinese semiconductor
companies

Chinese semiconductor companies
with the largest revenues in 2010 are
listed in Table 4. By definition, those
on the list are the largest indigenous
Chinese companies that design,
manufacture (or “have manufac-
tured”, the legal term for outsourc-
ing), market and sell semiconductor
devices. Therefore, neither foundries
nor packaging and testing compa-
nies are included on the list. These
latter forms of companies, along with
foreign semiconductor companies
manufacturing in China, are included
in Table 6.



Since 2007, the threshold for inclu-
sion in this list has been maintained
at US$30M. The number of compa-
nies qualifying in 2010 increased to
43 from 38 on the 2009 list. Thirty-
four of the same companies qualified,
although many changed their relative
ranking in 2010. Three companies
were dropped from the list due to
declining revenues: Haier (Beijing) IC
Design Co., Ltd., Availink and Huaya
Microelectronics Company. Each re-
ported a greater than 50% reduction
in revenue during 2010.

rank and 17 fell in ranking. Together,
these top 43 companies constitute
55% of China’s IC design sector, 9%
of China’s IC chip manufacturing sec-
tor and 7% of China’s discrete sector.

This group recorded superior per-
formance for 2010. Overall, these 43
companies reported an average 41%
increase in dollar revenues, which is
better than the 37% increase reported
for China’s overall semiconductor
industry—and notably better than the
32% increase reported for the world-

" Although still representing only a very modest portion of worldwide
semiconductor revenues, these top Chinese semiconductor companies
as a group have consistently increased their presence and significance

in the industry over the past five years.

One company, Ning KiangQuiang
Electronics Co. Ltd., was determined
to be a semiconductor materials
rather than device company and

also dropped from the 2010 list. Six
new IC design, one integrated device
manufacturer (IDM) and two discrete
companies were added to the list:
GalaxyCore Inc., Leadcore Technol-
ogy Co., Ltd., Fuzhou Rockchip Elec-
tronics Co.,Ltd., Shenzhen Netcom
Electronic Co.,Ltd., Hangzhou Silan
Azure co., Ltd., Xi’an Microelectronics
Technology Institute, Beijing Sigma
Jinghua Microelectronics, Jinan Jing-
heng Co., Ltd. and Ingenic Semicon-
ductor Co. Ltd.

Four of nine new companies are IC
design companies that had been
qualified for listing in 2009 but were
overlooked: GalaxyCore, Leadcore,
Rockchip and Ingenic. Only two of
the five largest companies, HiSilicon
Technologies and Wuxi China Re-
sources Huajian Microelectronics, re-
tained their number 1 and 5 rankings,
while 10 companies improved their
rankings, five others retained their

wide semiconductor industry for
2010. Four of these Chinese compa-
nies saw revenues more than double
in 2010: Shenzhen Netcom Elec-
tronic, Spreadtrum Communications,
Tianjin ZhougHuan Semiconductor
and Leadcore Technology. Revenues
at an additional eight companies
grew by less than 100% but more
than 50% during 2010. This means
that 28% of these 43 companies grew
by more than 50% in 2010, compared
to just 16% of the 280 worldwide
semiconductor companies in the
Gartner Dataquest worldwide semi-
conductor market share database.

The largest absolute dollar revenue
increases for 2010 were achieved

by Spreadtrum Communications,
Tianjin Zhonghuan Semiconductor,
HiSilicon Technologies and RDA
Microelectronics, with increases
ranging from US$70M to US$260M.
Three of the four companies with the
greatest relative or absolute growth
in 2010 revenue were IC design or
fabless companies.
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Table 4: Major Chinese semiconductor companies by revenue, 2010

Rank Sales revenue (RMB:100M) Sales revenue (US$M)

Name of company Y 2010 2000 2010 Change Sector 2009 2010 Change
HiSilicon Technologies Co., Ltd. 1 1 39.11 4416 12.9% E 572 652 14.0%

. Sp readtrum Commumcatlons Inc ............................. 7 ......... 2 ........... 7 1 8 ....... 2 500 ..... 2483% . E ......... 105 ...... 369 ..... 251 5% .

TIanJInZhongHuan Semlconductorco Ltd ................ 10 ......... 3 ........... 589 ....... 1 5 02 ..... 1550% . m ........... 8 6 ...... 222 ..... 1 574%

RDAMlcroelectmmcs .I nc ..................................... 6 ......... 4 ........... 8 09 ....... 1 281 e 58 4% . m ......... 118 ...... 189 ...... 59 9% .

\ﬁ\t/gx. Chma ResouceSHua”an M|croe|ectron|cs C o ........ 5 ......... 5 ........... 8 30 ....... 1 1 39 e 37 2% . .m e 12 1 ...... 168 ...... 385%

J”InsmoMlcroelectmmcsco Ltd ........................... 2 ......... 6 .......... 1 088 ....... 1 1 OO ........ 1 1% . m ......... 159 ...... 163 ........ 21%

HangZhou S Ilan Mlcroelectromcs Co Ltd .................. 11 ......... 7 ........... 588 ....... 1 0 03 e 70 5% . E ........... 8 6 ...... 1 23 ...... 429% .

ShenZhenZTE M Icroelectromcs TeChnOIOQy C OLt d ....... 3 ......... 8 ........... 9 88 ....... 1 0 OO ........ 12% . m ......... 145 ...... 148 ........ 22%

Galaxycore Inc ............................................................ 9 ........... 4 25 ........ 8 40 e 9 76% . E ........... 6 2 ...... 1 24 ...... 994% .

SUZhou GOOd_Ark E lect romcsco Ltd ...................... 13 ........ 1 0 ........... 555 ........ 8 33 e 50 0% . m ........... 8 1 ...... 123 ...... 51 4%
E(())I.OZ(;/ gfgﬁzrg;:;itri::it:nof China Electronics Tech- 4 11 8.34 8.11 27% . 192 120 1.8%
BCD Semiconductor Manufacturing Ltd. 8 12 6.81 8.04 17.9% . 100 119 19.0%

Leadcor e TeChnOIOgy C 0 Ltd .......................................... 1 3 ........... 3 89 ........ 790 ..... 103 1 % . E ........... 5 7 ...... 1 17 ..... 1 05 0% .

Natlonz TeChnOIOQIeS lnc ...................................... 17 ........ 1 4 ........... 4 66 ........ 702 e 50 7% . E ........... 6 8 ...... 104 ...... 521%

ShenZhen S I Semlconductor CO Ltd * ...................... 16 ........ 1 5 ........... 490 ........ 7 00 e 42 9% . m ........... 7 2 ...... 1 03 ...... 442% .

Shanghal Huahong ICCO Ltd ............................... 2 3 ........ 1 6 ........... 652 ........ 6 87 ........ 5 3% . m et 95 ...... 101 ........ 62%

Beumg Vlmlcro CO Ltd ....................................... 14 ........ 1 7 ........... 5 20 ........ 669 e 28 7% . E ........... 7 6 s 99 ...... 298%

WUXIChmaResourcessemlco COLtd ..................... 12 ........ 1 8 ........... 5 75 ........ 6 17 ........ 74%m91 ........ 84%

DatangMlcroelectromcsTeChnObgyCO Ltd ............... 9 ........ 1 9 ........... 6 47 ........ 6 14 ....... 5 2% . E et 95 s 91 ....... _43%

ChangZhou Galaxy Elecmcalco Ltd* ...................... 2 0 . 20 ........... 426 ........ 6 09 e 43 0% . m ........... 6 2 s 90 ...... 443%

Shanghal Be“mg ................................................ 1521 ........... 513 ........ 586 ....... 1 44%. ........... 7 587155%

FUZhouROCkChIpElectromcscoLtd22 ........... 519 ........ 555 ........ eg%m ........... 7 682 ........ 79%

Shanghal FUdan Mlcroelectromcscoud .................. 2 723 ........... 322 ........ 511587%24775 ...... 601%

ngBo Hualong Electromcs COLtd ........................ 2 5 . 24 ........... 323 ........ 5 03 . 55 9% . m et 47 s 74 ...... 573%

CECHuada ElectromcsDeSIgn Co Ltd (HED) ............. 1 8 ... 25 ........... 4 63 ........ 5 01 ........ 8 2% . E ........... 6 8 s 74 ........ 92%

ShantouHuashanElectromcDeVICeCOLtd ............... 2 426 ........... 328 ........ 483473%m4871 ...... 487%

ShenZhenNetcomElectmmc COLtd PP 27 ........... 096 ........ 4 66 ..... 386 2% . E ........... 1 4 s 69 ..... 3907%

P
Packaging & Testing n IC Design E IC Design (Fabless) Foundry m Discrete . IDM
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Rank Sales revenue (RMB:100M) Sales revenue (US$M)
Name of company Y 2010 I 2000 2010 Change Sector 2009 2010 Change
Fosham Blue Rocket Electronics Co., Ltd. 29 28 3.05 4.51 47.7% 45 67 49.1%
ShenZhenStateMlcroeleCtromcsco Ltd«SSMEC) ........ 2 8 . 29 .......... 3 14 ........ 4 13 ....... 31 5 % ................... 46 ....... 6 1 ....... 327%
HangZhOUS”anAzureCOLtd30198 ........ 393 ....... 984% ................... 29 ........ 5 8 ...... 1002%
Xlan MlcroelectromcsTecmo'ogy InstltUte PP 31 ....................... 386 ........................................... 5 7 .................
Be” mg H uadaZhlbao Elect r omc System S CO Ltd * ......... 3 0 .. 32 .......... 2 76 ........ 3 72 ....... 349 % ................... 40 ....... 5 5 ....... 362%

Tongfang Mlcroelectr omcs Company ......................... 19 . 33 .......... 450 ........ 3 44 ...... _235 % ................... 66 ....... 5 1 e _ 228%

Chendu Smo Mlcroelectromcs Systems C OLtd ............ 3 1 .. 3 4 .......... 2 60 ........ 332 ....... 278 % ................... 38 ....... 4 9 ....... 28 9% .

ForwardSemlconductorcompanw ........................... 3 4 . 3 5 .......... 232 ........ 3 3 1 ....... 427 % ................... 34 ....... 4 9 ....... 44 O%

YangZhoqugLalSemlconductor (Group) Co Ltd* ........ 3 6 .. 36 .......... 2 26 ........ 3 23 ....... 429 % ................... 33 ........ 4 8 ....... 442%

Chma EIectromcsTechnoIogyGroupCor porat |on ........... 3 7 . 37 .......... 222 ........ 2 92 ....... 31 4 % ................... 32 ........ 4 3 ....... 326%
NOSBINSHE e S e
Hangzhou Youwang Electronics Co., Ltd. 35 38 2.28 2.85 24.8% 33 42 26.0%
Be” mg H uahong IC Des'gn Co ................................ 3 8 .. 39 .......... 205 ........ 2 64 ....... 288 % ................... 30 ....... 3 9 ....... 300%

Actlons Semlconductorco Ltd ............................... 3 2 . 40 .......... 252 ........ 2 45 e 28% ................... 37 ........ 3 6 ........ _1 9%

BeumgSlgmanghuaMlcroelectromcs41184 ........ 244 ....... 321% ................... 27 ........ 3 6 ....... 333%

JmannghengCOud42172 ........ 234 ....... 360% ................... 25 ........ 3 5 ....... 373%

IngemcsemlconductorcoLtd43 .......... 220 ........ 225 ........ 24% ................... 32 ........ 3 3 ......... 34%

* Note: 5 companies estimated based upon sectors’ average 2010 growth including 3 previously estimated based upon 2009 growth

Source: CCID, CSIA, GDQ, GSA, PwC 2009-2011

Tianjin ZhougHuan Semiconductor
was the only integrated device manu-
facturer (IDM) among the four. It is
even more distinct in that it is a long
established O-S-D IDM rather than

an IC IDM. It commenced business

in 1969 and claims to be the largest
discrete manufacturer in the world.
Its main products are high voltage
diodes, rectifier diodes and bridge
rectifiers. The company sells its prod-
ucts in more than 22 countries mainly
in Asia, Europe and America. It also
claims to be the largest manufacturer
of high voltage diodes in the world
with a greater than 50% market share
in China and 43% abroad. After suf-

fering a 34% decrease in revenues
in 2009 due to the economic reces-
sion, the company recovered with
more than a 150% increase in 2010.
The company typifies China’s grow-
ing presence and dominance in the
commodity discrete semiconductor
industry sector—a dynamic that has
yet to be widely recognized.

The combined revenue of the 43 com-
panies on the list increased by more
than 40% in 2010 to US$4.6B, repre-
senting 12% of China’s semiconduc-
tor industry. These top 43 companies
together constitute 55% of China’s

IC design sector, 9% of China’s IDM/
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foundry sector and 7% of China’s
discrete sector. Although still repre-
senting only a very modest portion of
worldwide semiconductor revenues,
these top Chinese semiconductor
companies as a group have consis-
tently increased their presence and
significance in the industry over the
past five years. In our 2006 Update
report, the list of top Chinese semi-
conductor companies consisted of
29 companies with 2005 revenues of

US$20M or more—and only 14 with
revenues of US$30M or more. These
29 companies had an average 2005
revenue of US$47M and together ac-
counted for only 0.6% of worldwide
semiconductor industry revenues.

Over the next five years, 20 more Chi-
nese companies achieved revenues of
US$30M or more and were added to
the list, while seven companies were
dropped from the list. Haier (Bei-
jing) IC Design and Availink became
disqualified after 2010 revenues de-
creased around 75% (following 2009
sales growth of nearly 600%).

The 43 companies on this year’s

list have average 2010 revenues of
US$108M and together account for
1.6% of worldwide semiconductor
revenues. During the last five years,
the period of China’s 11th 5 Year
Plan, the number of Chinese semi-
conductor companies with revenues
of US$30M or greater tripled from
14 to 43. Their average revenue,
meanwhile, more than doubled from
US$47M to US$108M—and the
revenue of the largest company on
the list increased by more than 320%
from US$155M to US$650M.

Industry awareness of Chinese semi-
conductor companies is on the rise.
By definition, all 43 of these largest
Chinese semiconductor companies
should be included in the semicon-
ductor market share reports compiled
by industry analysts. However, only
19 of these companies were included
in the third-party research firm
Gartner Dataquest’s database entitled
“Top Companies (ALL) Revenue from
Shipments of Total Semiconduc-

During the last five years, the period of China’s 11th 5 Year Plan,
the number of Chinese semiconductor companies with revenues

of US$30M or greater tripled from 14 to 43.

tors—Worldwide (Millions of US$)”.
This database ranks 280 companies
by their 2010 revenues. Six of the

top 10 were included, with HiSilicon
Technologies, China’s highest rev-
enue semiconductor company, ranked
82nd worldwide.

According to Gartner Dataquest,
HiSilicon’s ranking among world-
wide semiconductor companies had
improved from 156 in 2007 to 108 in
2008 and to 81 in 2009 before drop-
ping back one position to 82 in 2010.
About half of the largest Chinese
semiconductor companies missing
from the Gartner Dataquest database
continue to be discrete companies—
an indication of the industry’s general
lack of awareness of the significance
of China’s discrete semiconductor in-
dustry sector. The Gartner Dataquest
database did include one additional
Chinese semiconductor company
with 2010 revenues less than
US$30M, for a total of 20 Chinese
companies. This is one more than
was included in their 2009, 2008 and
2007 databases. Their

2005 version, meanwhile, included
only 15 Chinese companies.



Four of the new companies to the list for 2010 were added as a result of exceptional results.
Two, GalaxyCore and Leadcore, emerged from product development to a degree of market
presence that was not fully recognized in 2009. All four, including Shenzhen Netcom and
Hangzhou Silan Azure, grew by 100% or more in 2010. They include:

GalaxyCore, Inc., an IC design company, focuses

on developing and marketing CMOS image sensor
applications in China and internationally. The company
offers VGA, SXGA, SVGA and UXGA resolution levels
chips. It also provides a single-chip camera and image
processor in a footprint package, including de-noise,
auto-gain, auto-exposure and frame control that is
programmed through a single two-wire serial interface.
GalaxyCore was founded in September 2003 by Silicon
Valley experts with a good understanding of technologies
and market potential. Its operations are strategically
located in Pudong, Shanghai close to China’s huge
domestic market and supply chain partners (foundries,
packaging & testing houses). GalaxyCore has paid
attention to building its own IP technologies, already
has several CMOS image sensor patents granted in the
USA and has established long-term cooperative, close
relationships with advanced semiconductor foundries in
China. GalaxyCore cites as a core competence its ability
to provide high quality, cost-effective and fast-time-to-
market CMOS image sensor solutions worldwide.

Leadcore Technology Co.,Ltd (Leadcore Tech) is an IC
design company that was registered in March 2008 as one
of the core members of Datang Telecom Technology and
Industry Group. As a TD-SCDMA fundamental technology
provider, Leadcore Tech has been dedicated to provid-

ing terminal manufacturers and design houses leading
TD-SCDMA mobile phone terminal solutions and chipsets.
Leadcore Technology Co., Ltd. has licensed a suite of ARM
IP, including the ARM® Cortex™-A9 MPCore Processor,
the ARM Mali™-400 MP Graphics Processing Unit (GPU)
and the ARM Cortex-A9 Performance Optimization
Pack™ for the TSMC 40LP process technology. Leadcore
integrates the ARM CPU- and GPU-based applications
processor with its own baseband chip to target high-end
smartphones based on China’s 3G standard, TD-SCDMA.
Their terminal solutions have been adopted by key termi-
nal developers. China Mobile received China’s first license
for the TD-SCDMA standard in January 2009 and report-
edly two-thirds of the TD-SCDMA phones specified in the
China Mobile order were based on a baseband processor
designed by Leadcore.

Shenzhen Netcom Electronics Co., Ltd. (Netcom) is an
IC design company founded in 1998 with a Hong Kong
subsidiary set up in 1999. Netcom has been dedicated

to the design and manufacture of high-quality, cost-
effective mobile data storage products, concentrating

on flash memory devices, their components and related
applications. The company offers flash controller
software, flash card package substrate, flash value-
added applications and also systemic flash connected
products. Netcom is also active in multimedia products.
The company provides a mini-player, an SD/HD player,
an internet player and a portable media player—all
widely used in home and automotive electronics. Netcom
is also a strong performer in the intelligent card and
mobile payment application arenas. The company began
providing intelligent cards and consulting services

for mobile payment to China Union Pay in 2008. The
company says its key goals include the integration of
client needs and ideas into developing IC designs, wafer
processing technologies and package testing.

Hangzhou Silan Azure Co., Ltd. is an affiliate company
of Hangzhou Silan Microelectronics group. It is an
optoelectronics semiconductor device company engaged
in the design and manufacturer of high brightness LEDs.
Founded in December 2004, it has grown to become one
the largest LED manufacturers in China. The company
concentrates on the research and development of the
metal organic chemical vapor deposition (MOCVD)
process and is committed to developing new products
with its own intellectual property. Its products have been
widely used in LED displays and traffic lights and the
company claims to enjoy a leading market share.




Since 2005, the top 10
Chinese OEMs have
achieved an average
CAGR of 16% per year.
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Domestic OEM
buying power

Since 2005, the top 10 Chinese OEMs
have achieved an average CAGR

of 16% per year. These top compa-
nies, taken from China’s Ministry of
Industry and Information Technol-
ogy (MIIT) report, Top 100 Chinese
Electronic Information Enterprises in
2010, are listed in Table 5. Each had
2010 revenues of US$7B or more.
These 10 largest Chinese OEMs saw a
31% increase in their combined rev-
enues during 2010, following a 16%
increase in 2009, to reach a record
total of US$134B. Their combined
revenue increase was somewhat
better than that of China’s electronic
and information industry, which
rose 25% measured in US dollars

(or 24% reported in RMB) during
2010. Assuming the semiconductor
content of their products was 26.8%
(the average for all of China’s elec-
tronic systems production in 2010),
these 10 Chinese OEMs could have
been responsible for semiconductor
consumption of US$36B—or 27% of
China’s total semiconductor market.

Two other Chinese OEMs with 2010
revenues greater than US$7B, Midea
and Gree, had been included in PwC’s
prior listings. But these are no longer
included in the MIIT report because
they are now classified as appliance
enterprises with only modest semi-
conductor consumption in 2010.

Semiconductor consumption of
these top OEMs is usually referred

to as “Brand TAM” (total available
market). This means the total semi-
conductor devices consumed in all
the products branded with any of the

OEM’s brands or names even though
some of those products were de-
signed and/or manufactured by other
electronic manufacturing services
(EMS) or original design manufactur-
ers (ODM). For example the moth-
erboards of Lenovo PCs are usually
made by ODM’s such as Quanta,
rather than by Lenovo itself. Since
2009 this report has estimated the
semiconductor consumption by OEMs
based upon design (semiconductor
selection by OEM engineers) which is
identified as “Design TAM”. We feel
this provides a more meaningful in-
sight relative to the market influence
of the various Chinese OEMs.

Design TAM semiconductor consump-
tion of these top 10 OEMs was re-
ported to be US$14.2B—an increase
of almost 49% from 2009. But this is
only 11% of China’s total semicon-
ductor market, up from slightly more
than 9% in 2009. The calculated
Design TAM semiconductor content
of the combined revenues of these
top 10 OEMs increased from 9.3% in
2009 to 10.6% in 2010. Some of this
growth is believed to be a reflection
of the increase in worldwide IC ASPs
(average selling prices) realized dur-
ing 2010, especially the significant
increase in memory device ASPs.

Another means of measuring the
influence of these OEMs on semicon-
ductor consumption is based upon
their direct purchases, or “Purchasing
TAM”. Purchasing TAM semiconduc-
tor consumption among these

10 firms was reported to be
US$12.9B, a 47% increase from
their 2009 reported Purchasing
TAM. These values are less than
their Design TAM because some of



the OEMs (for example Lenovo) will
design a product specifying specific
key components and then consign
manufacturing and purchasing to an
EMS company.

Eighteen Greater China OEM/ODM
companies rank within the top 100
semiconductor-consuming companies
based upon their 2010 Design TAM.
Their aggregate consumption repre-
sented more than 13% of total world-
wide semiconductor consumption

in 2010. They include five Chinese
companies: Lenovo (ranked 10th),
Huawei (16th), ZTE (32nd), TCL
(51st) and Heir (97th). Two Hong
Kong companies also made the list,
TPV and Wingtech, along with
eleven Taiwanese companies, Acer,

Hon Hai, ASUSTek, Compal, Pega-
tron, Quanta, HTC, BenQ, Wistron,
Inventec and Gigabyte.

As a result of this analysis, we
continue to believe that Chinese
OEMs influence and/or purchase a
significant and increasing number of
semiconductor devices. They could
be important customers for many

of the international semiconductor
companies intending to participate in
China’s economic stimulus projects
and the continuing growth of the
Chinese semiconductor market. As a
result, the strategies of these OEMs
could soon have a more pronounced
effect on the design and sales opera-
tions of major international semicon-
ductor companies.

Table 5: Chinese top OEMs by revenue and semiconductor consumption 2009-2010 ($B)

Semiconductor consumption

Rank Revenue (Design TAM) Purchase TAM
Name of company 2009 e 2009 ....... 2 010 . Change % 2009 R 2010 . Change % 2009 ....... 2 010 . Change%
Huawei 1 1 21.8 27.5 26.0% 23 3.4 49.0% 2.3 3.4 48.7%
Lenovo ...................... 3 ......... 2 ........... 166 ....... 216 ...... 301% ........... 3761 ........ 640% ............ 28 ......... 46 ...... 674% e

Ha|er ........................ 2 ......... 3 ........... 182 ....... 202 ...... 108%0304 ....... 412% ............ 03 ......... 04 ...... 373%

Greatwa”TeChndogy ..... g ......... 4 ............ 54 ....... 156 ..... 1874%0102 ....... 256% ............ 01 ......... 01 ...... 420% e

ZTE .......................... 4 ........ 5 ............ 88 ....... 104 ...... 184%1 5 ........ 21 ........ 410% ............ 15 ......... 21 ...... 411%

H|sense ..................... 5 ......... 6 ............ 82 ........ 83 ........ 16%0303_04% ............ 03 ......... 03 ....... - 43%

Changhong ................ 10 ......... 7 ............ 46 ........ 81 ....... 769%0202 ........ 93% ............ 02 ......... 03 ...... 435% e

Founder .................... 7 ......... 8 ............ 64 ........ 78 ...... 223% ........... 04 ........ 04_61% ............ 03 ......... 03 ....... - 97% e

TCL ......................... 6 ........ 9 ............ 65 ........ 77 ...... 190% ........... 06 ........ 08 ....... 523% ............ 08 ......... 11 ...... 446% e

BYD ......................... 8 ........ ; 0 ............ 58 ........ 69 ...... 201% ........... 03 ........ 04 ....... 410% ............ 03 ......... 03 ........ 3 o%
Total 102.4 134.3 31.2% 9.5 14.2 48.7% 8.7 129 47.0%

P SeMIpenetration oo S35 08B e
Midea 6.9 1.1 60.7%

Gree ................................................ 6290 ...... 458% .....................................................................................

Skyworth .......................................... 2931 ........ 6 2%03 ........ 02 ...................................... 03 .................

KonkaGroup1925 ...... 311%02 ........ 02 ...................................... 02 .................

Source: MIIT, Thomson Reuters, Gartner Dataquest 2009-2011
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Keeping pace by growm-g
to record levels

The semiconductor industry
in Chi

An increasing number

of foreign companies (’

are establishing LED /

fabs in China. Forty-six

percent of the new LED

fabs established in China -
during the last two years

were sponsored by foreign

companies. Most new

LED fabs receive financial

support or subsidies from
local governments.




Production growth

China’s semiconductor industry in
2010 also kept pace with the world-
wide semiconductor market recovery.
Both grew to record levels in 2010,
with China’s semiconductor industry
growing by 30.4%, just slightly below
overall industry growth of 31.8%.
However, measured over a two-year
period, from 2008 to 2010, China’s
semiconductor industry achieved an
overall growth of 21.1% (reported

in US dollars) which exceeds the
worldwide market growth of 20.0%.

But this performance is driven by cur-
rency exchange rate changes as when
measured in RMB, the increase for
China is only 17.9%, compared to the
worldwide market growth of 20.0%.

The CSIA reports that the fixed-asset
investments in China’s semiconduc-
tor industry increased by 44% in
2010 to US$9.1B. According to CSIA
reports, total fixed-asset investments
in China’s semiconductor industry for
the last five years from 2006 through
2010 were US$35.5B, with about
US$30B for the IC industry sectors
and the remainder, about US$6B, for
the discrete sector.

As noted in our 2010 Update, China’s
semiconductor industry, formerly
relatively uncoupled, is now being
affected by global industry cycles.
China’s industry growth peaked in
2004 with a growth rate of 45%.

Its growth rate then began slowing,
with 2008 becoming the first year of
single-digit growth and 2009 being

Figure 9: China’s semiconductor industry revenues and growth, 2000-2010
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It is clear that China’s
still-growing share of the
worldwide semiconduc-
tor industry is now both
noticeable and significant.
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the first year with negative growth.
With the recovery in 2010, however,
China’s semiconductor industry has
achieved a nine-year CAGR of 25.1%
measured in US dollars or 22.3%
measured in local RMB currency.

Owing to potential overstatement

or double counting, a comparison
between China’s reported semicon-
ductor industry revenue and the sum
of worldwide semiconductor device
sales, plus foundry and semiconduc-
tor assembly and test services (SATS)
revenue, may provide a more repre-
sentative measurement of China’s im-
pact on the semiconductor industry.
On this basis, China’s semiconductor
industry accounted for 10.8% of the
worldwide semiconductor industry
in 2010, slightly down from 11.0%

in 2009, but up from 10.7% in 2008.
This compares to a mere 2% in 2000.

Though useful, this measurement is
probably overstated. A more conser-
vative comparison uses the sum of:
device sales revenue, the value of all
wafer fabrication and packaging and
the assembly and test production.
This measure indicates that China’s
semiconductor industry accounted
for at least 7.9% of the worldwide

semiconductor industry in 2010.
Regardless of the metric employed,
it is clear that China’s still-growing
share of the worldwide semiconduc-
tor industry is now both noticeable
and significant.

The performance of China’s IC indus-
try in 2010, measured by the sum of
IC design, IC wafer manufacturing
and IC packaging and testing, gener-
ally corresponded to the recovery

of the worldwide industry. China’s

IC industry revenues measured in
dollars increased by 31.0% to slightly
more than US$21B in 2010. These
same industry revenues reported

in local RMB currency increased by
29.8% to 1440 RMB:100M in 2010.
This follows a decrease of 11.1% (to
1109 RMB:100M) in 2009 and a 0.4%
decrease in 2008.

The three sectors of China’s IC indus-
try have been affected quite different-
ly by the global recession. Thanks to a
booming domestic demand driven by
China’s economic stimulus policies,
the IC design sector grew against all
odds in 2009, increasing by almost
17% to reach a record US$4B. Ben-
efiting from the worldwide market
recovery, China’s IC design sector
grew by a further 36% in 2010 when
measured in US dollars (34.8% in
local RMB currency) to a new record
of US$5B.

IC manufacturing and IC packag-
ing and testing, meanwhile, are
both more export dependent and
more closely involved with multina-
tional corporations. As such, their
performance had been much more
adversely affected in 2009. IC manu-
facturing, which includes China’s
wafer foundries, was affected earlier
in the cycle with reduced orders. This
led to lower capacity utilization and
year-over-year revenue declines for
four consecutive quarters in 2008
and 2009. The result was an overall
sector revenue decrease of nearly
12% in 2009. This was followed by



Figure 10: China’s IC industry and growth, 2000-2010
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strong year-over-year growth for the
first three quarters of 2010 and a flat
fourth quarter, resulting in an overall
sector increase of 32% in 2010.

IC packaging and testing, which
includes both multinational semi-
conductor assembly and test services
(SATS) and captive facilities, was
affected later in the cycle but much
more severely. With reduced or can-
celled orders causing capacity under-
loads, the result was an 18% decline
measured in US dollars (or almost
20% measured in RMB). This was fol-
lowed by strong year-over-year recov-
ery growth in the first two quarters
of 2010, a decline in the third quarter
and then moderate year-over-year
growth in the fourth quarter. Overall,
IC packaging and test revenues grew
by 27.5% in 2010.

According to the China Semiconduc-
tor Industry Association (CSIA),
China’s IC industry unit production
increased by 57% in 2010, while unit

ASP decreased by 18%. Since China’s
IC industry unit output is heavily de-
termined by IC packaging and testing
output, this likely reflects changes in
relative unit mix rather than individ-
ual unit prices. Based upon revenue
values, China’s IC industry achieved
an overall self-sufficiency ratio (ratio
of production versus consumption
value) of around 20% in 2010. Based
upon CSIA’s reported unit volumes,
however, China’s IC industry unit
self-sufficiency ratio for 2010 could
be much greater.

China’s O-S-D sector recovery
performance in 2010 was a bit less
than the worldwide recovery perfor-
mance. China’s O-S-D sector revenues
increased slightly less than 30%
measured in US dollars (or about
29% reported in RMB) in 2010, while
the worldwide O-S-D industry grew
by 37%. This moderately lower 2010
performance is the result of China’s
somewhat better than worldwide
O-S-D performance in 2009. Over the
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Figure 11: China’s O-S-D industry revenue and growth, 2000-2010
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two-year span from 2008 to 2010, a
period featuring both global recession
and recovery, China’s O-S-D indus-
try achieved an overall growth of
24.3% reported in US dollars, slightly
exceeding worldwide market growth
of 23.0%. China’s O-S-D production
unit output increased by about 29%
in 2010, while unit ASP remained
relatively constant compared to 2009.

China’s LED production revenue
growth in 2010 exceeded that of the
overall O-S-D industry growth by
more than 33%. Moreover, during
the two-year span from 2008 to 2010,
China’s LED production revenue grew
by almost 58%, exceeding the overall
O-S-D growth by almost one third.
LED production revenues grew to
more than US$4B in 2010, represent-
ing more than 26% of China’s O-S-D
sector. This growth rate is up from
25% in 2009 and up again relative to
an average of about 21% during the
prior four years. China’s LED indus-
try had been experiencing double-
digit growth for several years prior
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to 2008, since the implementation of
China’s national semiconductor light-
ing project. That growth rate, report-
ed in RMB, dropped to 9% in 2008

as a result of the global recession’s
impact on export production. Recov-
ery followed in 2009, with growth
reaching just over 16% in 2009 and
32% in 2010, largely with the help of
government policies. During 2010,
more than 83% of China’s LED indus-
try revenues came from packaging
and testing and almost 17% from IDM
and chip manufacturing.

China’s LED industry has been grow-
ing with specific government policy
support. China established 14 Na-
tional LED Industry Bases as part of
the “National Semiconductor Light-
ing Project” sponsored by China’s
Ministry of Science and Technol-
ogy (MOST). These include Dalian,
Hangzhou, Nanchang, Shanghai,
Shenzhen, Tianjin, Wuhuan, Xiamen,
Yangzhou and Shijiazhuan, where
most of China’s LED manufacturers
are concentrated.



Figure 12: China’s semiconductor industry by sector, 2003-2010
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An increasing number of foreign
companies are establishing LED fabs
in China. Forty-six percent of the new
LED fabs established in China during
the last two years were sponsored

by foreign companies. Most new

LED fabs receive financial support or
subsidies from local governments.

As of July 2011, there were 69 LED
wafer fabrication companies in China
of which 49 were in full production,
eight were equipping and ramping
into production and twelve were
under construction. Most of these
have focused on GAN-based epitaxial
wafer fabrication, though MOCVD
equipment installations in China are
accelerating. SEMI reports that more
than 170 new MOCVD tools were
installed in China in 2010 and that
China will overtake Korea in the num-
ber of MOCVD installations in 2011.
China is expected to represent 40% of
the MOCVD tool market in 2011 and
have over 1000 sets of MOCVD tools
installed by the end of 2012.
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Industry by sector

The distribution of China’s semicon-
ductor industry continued to change
incrementally in 2010. This is driven
by above-average growth of the IC
design (fabless) and IC manufactur-
ing sectors. (See Figure 12.) The IC
design sector has been the fastest
growing sector over the past nine
years, with a dollar revenue CAGR

of 46%. It has grown from less than
US$200M in 2001 to more than
US$5B in 2010. It had represented
almost 11% of China’s semiconductor
industry for each of the three years
from 2006 to 2008 before reaching
13.5% in 2009 and 14.1% in 2010.
The sector’s growth slowed from 54%
in 2006 to 27% in 2007 and 14% in
2008 before increasing to almost 17%
in 2009 and 36% in 2010.

IC manufacturing, which includes the
IC wafer foundries, has been the sec-

ond fastest growing and most variable
sector over the past nine years. During
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Although it continues

to be the least celebrated
or promoted and has

been one of the slowest
growing sectors of China’s
semiconductor industry,
the O-S-D sector has
remained the largest
sector since at least 2001.
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this time, this sector has experienced
annual dollar revenue growth ranging
from a 2004 peak of 190% down to an
almost 12% decrease in 2009 before
recovering with a more than 32%
increase in 2010. The IC manufactur-
ing sector dollar revenue has grown
from less than US$400M in 2001

to US$6.6B in 2010, for a nine-year
CAGR of almost 38%. This represents
17.4% of China’s 2010 semiconductor
industry revenue, up fractionally from
17.1% in 2009 and down from 18% in
2008 and 19% in 2007.

IC packaging and testing, which
includes multinational and Chinese
SATS as well as multinational captive
facilities, remains the second larg-
est sector of China’s semiconductor
industry. Over the past nine years its
dollar revenue has grown at a 20.6%
CAGR, from less than US$2B in 2001
to more than US$9B in 2010 . How-
ever those past nine years include
the single largest annual decrease of
any sector, a more than 18% drop in
2009. As a result, IC packaging and
testing’s share of China’s semicon-
ductor industry revenue declined to
24.4% in 2010, down from 25% in
2009, 28% in 2008 and 30% in 2007.

Although it continues to be the least
celebrated or promoted and has been
one of the slowest growing sectors of
China’s semiconductor industry, the
O-S-D sector has remained the largest
sector since at least 2001. During this
nine-year period, the O-S-D sector
grew from US$2.8B in 2001 to
almost US$17B in 2010 for a CAGR
of just over 22%. Measured in
dollars, the O-S-D sector achieved

a relatively strong—but still less

than China’s overall industry aver-
age—29.7% growth rate in 2010.

As a result, the O-S-D sector lost a
fractional percentage of industry
share in 2010, but at more than 44%,
still remains the largest sector of
China’s semiconductor industry.

The top Chinese
semiconductor
manufacturers

The 50 largest semiconductor manu-
facturers in China—those reporting
2010 revenues of US$89M or more—
are detailed in Table 6. This revenue
threshold is up from the US$57M and
the US$72M thresholds used in our
2008 and 2009 reports, respectively.
It is the highest revenue threshold
to-date and reflects the growing
number and size of Chinese semicon-
ductor manufacturers.

This table includes seven groups that
each own one or more companies in
the various sectors of China’s semi-
conductor industry. These groups

are included in place of listing their
several individual companies in
order to better reflect their increasing
significance in the growth and con-
centration of China’s semiconductor
industry. This approach also corre-
sponds to the CSIA’s current report-
ing practice, which reports group
totals (by industry sector) in response
to requests by the groups.

In addition to these seven groups,
Table 6 also lists a single entry for
each of several multinational semi-
conductor companies that have more
than one manufacturing facility in
China—even though each facility
may be legally organized as a sepa-
rate company in China. These compa-
nies include ASE, Diodes, Freescale,
GEM Electronics, Hynex, Intel, Rene-
sas, RFMD and ST Microelectronics.
Each listing reflects the combined
revenues of all the companies’ manu-
facturing facilities in China.

The combined 2010 revenues re-
ported for these top 50 enterprises
is US$20.8B, representing 55% of
China’s total 2010 semiconductor
industry revenue of US$38B. China’s



industry remains significantly less
concentrated than the worldwide in-
dustry in which the top 50 companies
represent 82% and the top 13 com-
panies 55% of the total market. The
combined reported RMB revenues of
these top 50 manufacturers increased
more than 37% in 2010, while their
dollar revenues increased by more
than 39%. This, in both cases, was
significantly more (8-9%) than the
increase reported by China’s total
semiconductor industry.

There are three companies that were

new and one company that returned

to the top 50 Chinese semiconductor

manufacturers list for 2010. Listed by
2010 rankings, these include:

¢ [33] Shenzhen National Hold-
ings Co., Ltd is a new group con-
sisting of two design companies.
This includes Shenzhen State Mi-
croelectronics (SSMEC) which had
been added to the 2009 update

Seven groups with their most significant semiconductor companies

Revenue (US$M)
2007 2008 2009 2010
China Resources Microelectronics (Holdings) Ltd. 613 654 540 669
Wuxi China Resources Microelectronics Co., Ltd. (CR Micro) (former CSMC)—Foundry 143 154 144 179
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Table 6: Major Chinese semiconductor manufacturers (including groups) in 2010

Rank Sales revenue (RMB: 100M) Sales revenue (US$M)
Name of company 2009fZ0[) 2009 2010 Change Sector 2009 2010 Change
Intel Products (Shanghai & Chengdu) Co., Ltd. 1 1 122.96 186.13 51.4% 1,800 2,750 52.8%
Hynx—Numonyx Semiconductor > 2 tosse 1o7se  206% [ tss7 2087 208%
";skﬂ'lé'(é:;r;é{;;,};au;;;;'h'A;'nLjf';;;Lj;i;{g """"""""" s b e tose 45t BN toro tses  4ads
nternational Corp.)
gffSL‘iZ'_eSemico”ducmr(cmna)&(S“th‘) 4 4 6598 829 293% [N 966 1,260  30.5%
RFMD (RF Micro Devices) (Beifing) Co., Ltd. 5 5 5285 6437  216% [ 74 951 220%
XNCHAOGrowp 6 6 4220 6380 52w [ 618 044 526%
"E;rjj{.n';éé;c;'u}gé;i\)n'c'r;;éié;;t};;a}é;;'(Liaia'ia'g's') """" s 7 s686 4530 200% MEOACE 50 oso  240%
HiSilcon Technologies Go. Ltd. 78 sem a6 120% QB sz es2 140%
"ﬁi{fsh'gﬁq;a;'Mi'c'r'aeié};'{r'c;'n};s'é'réu';;é'o'.', """"" s e oro0  atst  ss7u B s 618 s51%
"2'?@&%'s;;r;q'{c'&n'a'u'eia}'(é’é{;ir}'g"&"s'u';r{c;'u') """"" o 10  sos0  mess 211 BECE o 58 220%

Leshan Radio Co., Ltd. (incl ON
Semiconductor JV)

Samsung Electronics (Suzhou)
Semiconductor Co., Ltd.

0, 0,
oo 23 238 1098 1546  40.8% 161 228 421%
Hangzhou Silan Microelectronics Co., Ltd. 26 24 958 1516  58.3% | B 140 224 59.7%
Hedian Technology (Suzhou) Co., Ltd. 22 25 1220 1506  23.4% 179 223 24.6%

P
Packaging & Testing u IC Design m IC Design (Fabless) Foundry m Discrete . IDM
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. Rank__ Sales revenue (RMB: 100M) . Sales revenus (USSM)
Name of company 2009 2009 2010 Change  Sector 2009 2010 Change
Tianjin ZhongHuan Semiconductor Co., Ltd. 41 26 5.89 15.02 155.0% m 86 222 157.3%

AmkorTechnology ChinaLtd. 28 21 os4 1484  sse% [ 140 219 57.0%

SenDisk Semiconductor (Shangha) Go. Ltd. 21 28 1247 1482 188%

Tianshui Huatian Microelectronics Co., Lid. 27 20 960 1460  s21% [ 140 216 535%
%Tg:p';gi‘_’f‘:ffgrate" Circuits Design 19 80 1441 1458 12% 211 215 21%
RDA Microelectronics, Inc. 32 31 8.09 12.81 58.4% m 118 189 59.9%

Shougeng NEG Electronics 3 s 7a4 1210 eas% [ 108 179 663%

Jiln Sino Microslectronics Co., Ltd. 24 38 1088 1100 11% G 150 188 24%

Shenzhen National Holdings Co., Ltd. 84 oo | > [ e

gt;enfttzjenZTE Microelectronics Technology s as  ogs 1000 12% E """""""" s s o

"ﬁ'\/'ls'Mé'(A}jQ;ﬁ;e'a' Semiconductor o la8 642  oss  4scx G . o 141 5080

OG0 L )
UTAC Dongguan Ltd. 30 37 8.54 9.21

Fairchid Semiconductor Suzhou) Co., Ltd. 35 88 742 888 247% |

Sllconware Techrology (Suzhou) Co., Ltd. 36 39 687 870  2066% [ 101 120 27.8%

GaayCoelne. 40 425 s orew G 62 120 oos

Suzhou Good-Ark Electronics Co., Ltd, s 41 na sm @ =
#‘e%higﬁgegmF')”éf;‘;;g;g:i”a Electonics 31 42 gaa 811 -27% [ 122 120 -1.8%
BCD Semiconductor Manufacturing Ltd. 37 43 6.81 8.04 18.0% . 100 119 19.1%

EEMS (Suzhou) Co.Ltd 5 a4 s B oo

Leadcore Technology Go. Ltd. 45 sss 70 1031% [ s 117 1050%

| GEM Electronics (Shanghai) Co, Ltd. - o5 a8 aas 765 120% B 65 113 73.9%

Nationz Technologies Ine. - o a1 ass 702 sor% Q@ 8 104 52.1%

‘Beiing Vimioro Co, Ltd. 2 a8 520 ese  2e7% @ % 9 208%

Datang Microslectronics Technology Co. Ltd. 38 49 647 614 520 QB o5 o1 -43%

China Wafer Level OSP Ltd. (Suzhou) w s 430  eos  a07% G 65 8 420%

Source: CCID, CSIA, GDQ, PwC 2009-2011
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Six of China’s top

50 semiconductor
manufacturers each
reported revenue
growth of more than
US$250M in 2010.
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listing of top Chinese semiconduc-
tor companies as a result of their
noteworthy 67% revenue increase
in 2009. SSMEC, which is engaged
in the development of digital audio
and video IC, embedded CPU and
DSP chips and ASSP devices for
government electronics, further
increased its revenues by 33% in
2010.

[40] Galxycore Inc. is an exclu-
sively foreign-funded enterprise
founded at the end of 2003 by
several engineers returning to
China from Silicon Valley. This
group is mainly involved in the
design, development and sale of
CMOS image sensors and reported
a 100% increase in dollar revenues
for 2010 to qualify.

[41] Suzhou Good-Ark Electron-
ics is a discrete device manufactur-
er which had been dropped from
the 2008 listing due to a less-than-
qualifying increase in revenues. It
has since reported a 72% two-year
increase in dollar revenues to re-

qualify.

* [45] Leadcore Technology is one
of the core members of the Datang
Telecom Technology and Industry
Group that has been dedicated

to providing TD-SCDMA mobile
phone terminal solutions and
chipsets to terminal manufacturers
and design houses. Leadcore Tech
emerged as one of China’s a new
leading semiconductor companies,
with a 105% increase in 2010 dol-
lar revenues to qualify.

Correspondingly, four companies fell
from the rankings. Listed by 2009
rankings, they include:

* [44] Tongfang Microelectronics
Co. (TMC) is an IC design enter-
prise that focuses on chips used
in smartcards and other systems.
They are one of the main providers
of the Chinese second generation
national ID card chip. However,
the company reported a 23%
decline in dollar revenues for 2010
and thus failed to meet the qualify-
ing threshold.

* [47] Changzhou Galaxy Electri-
cal Co. is a discrete device enter-
prise which, although reporting
a 40% increase in 2010 revenues,
just missed the qualifying thresh-
old for the 2010 list.

* [48] Haier (Beijing) IC Design
had emerged as one of China’s new
leading semiconductor companies




with a 587% increase in dollar

revenues in 2009. However,
reporting a 70% decline in 2010
revenues, the group failed to meet
the qualifying threshold.

* [49] Availink had also emerged
as another of China’s new leading
semiconductor companies with a
580% increase in dollar revenues
in 2009. But the group missed the
threshold after reporting a 74%
decline in 2010 revenues.

Measured in dollars, China’s semi-
conductor industry reported revenues
increasing by 30.4% or US$8.9B
during 2010. China’s top 50 manu-
facturers accounted for almost two
thirds of that increase. Six of China’s
top 50 semiconductor manufactur-
ers each reported revenue growth of
more than US$250M in 2010. These
include Intel, Hynix, SMIC, Freescale,
Xinchao Group and Spreadtrum.
Another 10 manufacturers reported
2010 revenue increases of between
US$100 and US$250M and a fur-
ther 13 manufacturers between
US$50 and US$100M. Similarly,

four of China’s top 50 semiconductor
manufacturers each reported revenue
growth of more than 100% in 2010:
Spreadtrum, TianJin ZhougHuan,

TSMC and Leadcore. An additional 11
manufacturers reported 2010 revenue
growth of between 50% and 100%,
with eight more landing between the
industry average of 30.4% and 50%.
In total, 23 of China’s top 50 semi-
conductor manufacturers reported
2010 revenue growth above industry
average—with only two reporting
revenue decreases.

Both of the top two Chinese semicon-
ductor manufacturers completed evo-
lutionary extensions to become truly
vertically integrated IC manufactur-
ers within China during 2010. Intel,
which established its first packaging
and testing facility in China in 1996,
has since grown steadily to, by 2009,
become China’s largest semiconductor
manufacturer (based on die-included
packaging and testing revenue).

Prior to 2010, all of the chipset and
microprocessor wafers used by Intel’s
packaging and assembly operations in
China were imported from Intel facili-
ties in other countries. That changed
in October 2010 once Intel began IC
chipset wafer production at its new
300mm Fab 68 in Dalian, China.



Figure 13: Current wafer fab capacity comparison, China and worldwide
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Hynix established its first 200mm
Hynix-Numonyx wafer fabrication
facility in China in 2005. It since grew
rapidly to become China’s largest
semiconductor manufacturer (as of
2008) and now operates China’s larg-
est and most advanced 300mm wafer
fabrication facility. Although many

of Hynix’s finished IC devices are
consumed in China, all of its wafer
output had been exported from China
to be packaged and tested at Hynix
facilities in Korea. That changed in
2010 when Hynix completed a joint
venture IC packaging and testing
facility, Hitech Semiconductor, in
Wuxi, China and began production

in July 2010.

Completion of these extension pro-
grams has provided China with two
large vertically integrated advanced
technology IC IDM operations. Since
Intel and Hynix are among the top
five suppliers to China’s semiconduc-
tor consumption market, a noticeable
portion thereof will soon be able to be
satisfied by IC devices manufactured
completely within China. Although
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Worldwide
capacity in millions
of 8-inch equivalent

not indigenous Chinese companies,
the success of these two vertically in-
tegrated IC IDM operations in China
has the potential to impact the semi-
conductor industry owing to size,
revenue, prominence, technology and
manufacturing prowess.

During 2010 a third top five supplier
to China’s semiconductor market
established an IC wafer fabrication
capability in China when Texas In-
struments acquired Cension Semi-
conductor Manufacturing Company,
from SMIC in October. Located in
Chengdu, China, this is a large and
relatively new 200mm facility with
significant expansion capabilities for
larger wafer size, advanced technolo-
gies and vertical integration.

Wafer fab capacity

During the past year, China resumed
increasing wafer fab capacity faster
than the worldwide average. Prior
to 2009, China had been increasing
wafer fab capacity faster than other

PwC



Figure 14: China compared with worldwide current and committed wafer capacity
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regions every year during the decade.
That trend was, however, upended

in 2009, when China added only a
single net new fab—and failed to add
to its net capacity—whereas world-
wide capacity increased by 3.3%.
During the past year, China increased
the net number of fabs in production
by 21, or 17%, while increasing its net
capacity by 19%. By comparison, the
industry increased the net number of
fabs in production worldwide by 20,
or 2%, for an 11% increase in

net capacity.

Moreover, based upon their current
capabilities (rather than intentions,
i.e., World Fab Watch, WFW, Prob-
ability =1.0), China will now be able
to increase its share of total world-
wide semiconductor wafer produc-
tion. China can now move from the
< 2% realized in 2003 to = 10.3% by
2013—simply by fully equipping and
ramping to full capacity at mature
yields all of their existing wafer fab-
rication modules. This would more
than quintuple the nation’s share of
worldwide wafer production com-

PwC

pared to 2003. It further represents
an increase in China’s relative capac-
ity during the past year from 9.6% to
10.3% of worldwide capacity.

For the third consecutive year, a
number of pre-existing wafer fabs
were added to the WFW database.
Ten more were added in 2010, joining
the 26 added in 2009 and 13 more in
2008. Once again the vast majority,

9 out of 10, were discrete wafer fabs.
These continuing additions represent
a growing recognition of the sig-
nificance and impact of China’s local
O-S-D sector. As a result of the 2010
additions, China’s 2009 current wafer
fab capacity was revised to 1,783.8K
Wafer Starts per Month (a 2% cor-
rection), now representing 9.6% of
worldwide capacity.

Currently China has 22 additional
wafer fabs that are committed and
under construction. That is a bit over
40% of the total of 51 committed
fabs under construction worldwide,
but represents slightly less than 10%
of capacity. China is deriving less
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capacity per new wafer fab plant
because of a greater proportion of 4"
(100mm) or smaller O-S-D fabs than
other regions and a lower proportion
of 12" (300mm) plants . Eighteen of
the 21 fabs that went into production
last year and 19 of the 22 fabs that
are committed and under construc-
tion are all LED wafer fabs with most
focusing on 2" (50mm) wafer fabs.

During the past five years, the num-
ber of wafer fabrication modules
committed and under construction
in China has varied widely. It de-
creased from 20 in 2006 to 8 in
2008 before reaching 12 in 2009
and 22 in 2010. The 22 modules cur-

China’s current wafer fabrication capabilities
continue to lag the worldwide industry’s more

leading-edge capabilities.
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rently under construction have the
potential to increase China’s wafer
fabrication capacity by just 9.5%,
somewhat less than the 9.9% increase
in potential worldwide capacity from
the total of 51 modules under con-
struction worldwide . If and when
these China-based wafer fabs are
complete, the nation will have re-
sumed increasing wafer fab capacity
faster than other regions.

Based upon their current plus com-
mitted capabilities, i.e., plants in pro-
duction plus plants under construc-
tion (i.e., WFW Probability = 0.8),
China could increase and maintain
their share of total worldwide semi-
conductor wafer production from the
< 2% realized in 2003 to = 10.3%
through 2014. Completing these

22 wafer fabrication plants, then
fully equipping and ramping to full
capacity at mature yields not only
these new plants but also all of the
existing wafer fabrication modules,
would require significant financ-

ing. However, should this come to

pass, it would increase China’s share
of worldwide wafer production by
slightly more than five times, exacting
a moderate impact on the semicon-
ductor industry.

Capacity by process node
and wafer size

From a geometry/technology node
distribution standpoint, China’s cur-
rent wafer fabrication capabilities
continue to lag the worldwide indus-
try’s more leading-edge capabilities.
When fully equipped and ramped,
China will have only 23% of its capac-
ity at the leading edge <0.06pm
node—compared to a worldwide
industry distribution of 39%. China
will meanwhile run 22% of its capac-
ity at the less advanced <0.12 to =
0.06pm nodes versus 17% worldwide.
As for mid-range, China runs at 24%
(<0.4 to = 0.12pm nodes) versus
22% worldwide. Possibly owing to its
heavier focus on discrete production,
China will also run 31% of its capacity
at the mature >0.4pm nodes versus
20% worldwide.

In terms of wafer size, China’s cur-
rent capabilities continue to be more
concentrated in the smaller ranges.
To illustrate, China has:

* 37% of its capacity in 6-inch or
smaller wafers versus the world-
wide mix of 22%;

* 29% of its capacity in 8-inch wa-
fers equal to the worldwide mix of
29%; and

* 33% of its capacity in 12-inch
wafers compared to the worldwide
mix of 48%.

The past year’s start-up of Intel’s Fab
68 in Dalian and SMIC’s Mega Fab

5 in Beijing represents somewhat of
an improvement in China’s 12-inch
(300mm) fab capability. Of the 94
12-inch (300mm) wafer fabrica-
tion plants currently in production



Table 7: Comparison of current wafer fab capacity, 2010

.................. China Chinasv%or . Worldwide
Capacity % Worldwide Capacity %
Geometry
>07um 5441  26%  21% 26147  13%
<07t0204um ......................................................... 1197 ......................... 6% ............................. 9% ......................... 1 3988 ........................ 7 % ...........

<O4t0202pm ......................................................... 2 024 ....................... 1 0% ............................. 9%2204911% ...........

<02t02012um ...................................................... 3 150 ....................... 1 5% ........................... 1 4%2238711% ...........

<012 toZOOSpm .................................................... 2 450 ....................... 1 2% ........................... 1 4% ......................... 1 7226 ........................ 8 % ...........

<008t02006pm .................................................... 2 183 ....................... 1 0% ........................... 1 2% ......................... 1 8377 ........................ 9 % ...........

<006um ..................................................................... 4 83723% ............................. 6%81073 ..................... 39% ...........
77 0% ............................ 54 1 1 ......................... 3 % ...........
Total .......................................................................... 2’1 282 .................... 100% ........................... 1 0% ...................... 20,6658 ................... 1 oo° /o ...........

Capacity = 1000’s 8” Equivalent Wafer Starts per Month (KWSpM)
Current Capacity = World Fab Watch Probability > 1.0

Source: SEMI World Fab Watch, May 2011

worldwide, seven are now in China,
constituting 7.1% of worldwide
300mm capacity. However, China has
only one additional 12-inch (300mm)
wafer plant committed and under
construction, compared to 12 com-
mitted worldwide. When completed
and if fully equipped and ramped to
full capacity—which could be three
years from now—this could increase
China’s 300mm capabilities to consti-
tute 34% of its total wafer fab capac-
ity. But that would not sustain China’s
share of worldwide 300mm capacity,
which would still decrease to 6.7%
when all 12 of the committed world-
wide 12-inch fabs are brought into
production. As a result, for at least
the next three years, wafer fab plants
in other locations will retain their low

mix/high volume advanced technol-
ogy (e.g., DRAM NAND Flash) wafer
manufacturing cost leadership.

Offsetting this relative lack of 12-inch
(300mm) wafer fab capacity, China
continues to maintain a greater than
worldwide average concentration

of 6-inch and smaller fab capacity.
China currently has 122 6-inch or
smaller wafer fabs in production,
constituting 37% of total capacity
compared to a worldwide average of
22%. To a considerable extent, this
mix is a result of China’s concentra-
tion in the O-S-D sector and recent
growth of its LED capabilities. Fifty of
these smaller fabs are LED wafer fabs
and another 40 are discrete fabs.
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Table 8: Comparison of committed future wafer fab capacity, 2010

Worldwide

China’s % of
Worldwide

# Fabs Capacity %

Geometry

o

Capacity = 1000’s 8” Equivalent Wafer Starts per Month (KWSpM)
Committed Future Capacity = Wafer Fab Watch WFW Probability > 0.8 to <1.0

Source: SEMI World Fab Watch, May 2011

Overall, it appears China runs newer
wafer fabrication plants but with
older technology. The majority of
China’s current wafer fab capacity
came into production within the last
five years. Seventy of China’s current
146 wafer fab plants began produc-
tion after 2005, representing 51% of
China’s current capacity. By contrast,
worldwide wafer fab plants starting
production after 2005 represent only
30% of total current capacity. At the
same time, China lags the worldwide
average in technology node and
wafer size. Previously, this apparent
anomaly had been the result of many

of China’s wafer fab plants being
established with used equipment and
technology. Currently, it also reflects
China’s recent concentration in the
establishment of new LED wafer fabs.

From a business model standpoint,
China’s wafer fabrication capabili-
ties remain noticeably different from
worldwide capabilities. Foundry
capacity continues to dominate

both China’s current and committed
capabilities. For example, when fully
equipped and ramped to full volume,
foundry production will occupy 46%
of China’s current capacity compared



to just under 25% worldwide. In the
future, if all the committed wafer fab
plants under construction are fully
equipped and ramped to full volume
worldwide, foundry production will
continue to account for 46% of Chi-
na’s capacity versus 24% worldwide.

China’s wafer foundry revenues
increased by more than 45% in

2010, accounting for about 11% of
worldwide total. The most signifi-
cant revenue increases in 2010 were
recorded by SMIC, TSMC (Shanghai)
and Hua Hong NEC (HHNEC). This

is a reversal of the trend of the prior
two years, when China’s share of
worldwide foundry revenues de-
creased from a peak of 12.5% in 2007
to 11.5% in 2008 and 10.5% in 2009.
Although China’s wafer foundry rev-
enue growth exceeded the worldwide
average foundry growth of 39% in

China’s relative revenue growth could lag significantly if its foundries continue

if all of the worldwide committed wa-
fer fabs under construction are com-
pleted and ramped to full production,
China’s potential share of foundry
production would be reduced to
slightly less than 20% by 2014. Given
their continuing below-worldwide-
average revenue per wafer start, this
would equate to China reaching a
15% potential share of worldwide
foundry revenues by 2014.

During the past year, China’s share
of current wafer fab capacity allo-
cated to IC IDMs increased to 29%,
but remains notably less than the
worldwide average of 57%. Three
additional IC IDM fabs accounted for
that increase: the new Intel 12-inch
(300mm) Fab 68 in Dalian (which
started production in October 2010),
the TI acquisition of the Cension
8-inch (200mm) former foundry fab

to compete on price rather than leading-edge technology.

2010, it had not equaled the cumu-
lative worldwide average foundry
revenue growth since 2007. Based
upon its current capabilities, China
should be able to increase its share

of worldwide foundry production to
slightly more than 21% by 2013. This
could be accomplished by fully equip-
ping and ramping to full capacity

at mature yields all of their existing
wafer fabrication modules—which
could have a significant impact on the
semiconductor industry.

However, China’s relative revenue
growth could lag significantly if its
foundries continue to compete on
price rather than leading-edge tech-
nology. Based upon SMIC’s relative
peer performance, China’s foundries
have only been earning 76.5% of
worldwide average revenue per wafer
start over the past five years. Further,

in Chengdu and the addition of an
existing Beijing Yandong Microelec-
tronics fab to the WFW database. To-
gether, these three increased China’s
IC IDM capacity by almost 35%.
However, since there are no IC IDM
fabs among the 22 wafer fabs that
are committed and under construc-
tion, it is expected that China’s share
of wafer fab capacity allocated to IC
IDMs will decrease to 27%, while
the worldwide average increases to
58%. In either case, China represents
only about 5% of worldwide IC IDM
capacity. This divergence is prob-
ably the result of multiple factors:
the timing of China’s opening of

the semiconductor sector to foreign
investments, a decision to mimic the
Taiwan foundry model and the very
weak market position of China’s state-
owned semiconductor companies.
The trend continues through China’s
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Over the past two years,
China’s share of wafer
fab capacity allocated
to the O-S-D sector has
been increasing.
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focus on developing the IC design
(fabless) and O-S-D (LED) sectors.
Currently there are only five foreign
IDMs with some form of invested IC
wafer fabrication capacity in China:
Hynix, Intel, NEC (Hua Hong & SG
JVs), NXP (JaLin JVs) and TI.

Ninety of China’s 146 current wafer
fabs are dedicated to the O-S-D sec-
tor. Over the past two years, China’s
share of wafer fab capacity allocated
to the O-S-D sector has been increas-
ing. O-S-D capacity now represents
25% of China’s current wafer fab ca-
pabilities versus 15% of worldwide. It
could increase to 27% for China ver-
sus 14.5% worldwide by 2015 if all of
the committed wafer fabs under con-
struction are completed and ramped
to full production. China currently
accounts for 17% of worldwide O-S-D
capacity and that could increase to
19% by 2015 if all of the committed
wafer fabs under construction are
completed and ramped to full produc-
tion. Currently there are fourteen
foreign companies with some form of
investment in O-S-D wafer fabrication
capacity in China.

They include:

e Arima Optoelectronics, Epistar,
FOREPI, Lextar SemiLEDs, United
LED and Walsin Lihwa (from
Taiwan)

¢ Cree, Inven Lux and Littlefuse
(U.S)

¢ AUK and KEC (Korea)

¢ NXP (Netherlands)

e Toppan (Japan)

As of the May 2011 WFW, fourteen
additional new wafer fabs announced

and/or planned (i.e., WFW probabil-
ity of 20.45 <0.80) for China had

not been committed by the start of
construction. This is four more than

a year ago and represents 34% of

the 41 new fabs announced and/or
planned worldwide, but only 13% of
their equivalent capacity. The number
of such announced and/or planned
but not committed new fabs world-
wide decreased noticeably from 54

in 2008 to 32 in 2010 before recover-
ing somewhat to 41 this year. If all of
these additional new fabs were com-
pleted and ramped into full produc-
tion at mature yields, China’s share of
total worldwide semiconductor wafer
production would increase from the
approximately 2% realized in 2003 to
10.6% by 2016. This is similar to the
plans prior to the economic downturn
and could have moderate impact on
the semiconductor industry.

While it remains unlikely that all of
these announced and/or planned
wafer fab plants will be realized, this
does provide a measure of the evolv-
ing prospects for China’s semicon-
ductors. Three of the fourteen are
planned to be 12-inch (300mm) fabs,
which would account for 67% of the
potential additional capacity . Four
are 8-inch (200mm) fabs and account
for 26% of the potential additional
capacity. The other seven include

six 2-inch (50mm) and one 4-inch
(100mm) specialty LED fabs. Four of
the seven, other than LED fabs, are
planned for foundry, two for IC IDM
and one for discrete power produc-
tion. Chinese companies are respon-
sible for almost 75% of these possible
additional wafer fabs. Taiwan-based
UMC (He Jian Technology), Chi Mei
Lighting Technology and Epistar are
involved with three and US-based TI
with one of these fourteen possible
additional wafer fabs.
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IC design was the fastest f
growing segment of China’s
semiconductor industry for
this decade.




Integrated circuit design

IC design is the one segment of
China’s semiconductor industry that
achieved positive year-over-year
growth for every year of the past
decade. It was also the fastest grow-
ing segment of China’s semiconductor
industry for this decade. Thanks to
booming domestic demand, China’s
IC design industry grew during the
2008/2009 downturn against all

the odds. During 2009, a series of
domestic demand stimulus policies
introduced by the government were
implemented, driving up demand.
These policies included subsidies for
home appliance sales in rural areas,
old-for-new home appliance replace-
ment subsidies, 3G network building
and infrastructure construction.

IC design revenues grew from
US$178M in 2001 to US$5.4B in
2010—experiencing a CAGR of just
over 46%. As this sector has grown
larger, its year-on-year growth rate
has decreased from a peak of 108%

in 2003 to a plateau of about 55% in
2005 and 2006. This was followed by
decreases to 27% and 14% in 2007
and 2008, before improving to 17%
in 2009 and 36% in 2010. Notably,
China’s IC design sector dollar rev-
enues did grow by 14.1% and 16.8%
in 2008 and 2009, despite a 2.8% and
9.0% decline in the worldwide semi-
conductor market for those years. The
market then grew by 36% in 2010,
again exceeding the worldwide mar-
ket growth rate of 32%.

China’s IC design revenue growth

in 2010 exceeded that of China’s IC
manufacturing, IC packaging and
testing and also the much larger
O-S-D sectors. Consequently, the

IC design sector’s share of China’s
semiconductor industry increased

to 14.1% in 2010, up from 13.5% in
2009, after having remained flat at
10.8% for the three prior consecu-
tive years. Most of the revenue in this
sector can be attributed to China’s
fabless semiconductor companies,
which in 2010 constituted more than
7% of the US$74B worldwide fabless
IC industry—up from a 1% share in
2001 and a 4% share in 2004.

Figure 15: China’s integrated circuit design industry revenue and growth, 2000-2010
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Design enterprises

China had 485 IC design enterprises
at the close of 2010, according to
CCID. This is up from the 472 re-
ported at the close of 2009, with the
increase believed to be a result of
China’s stimulus package.

The 2008-2009 global recession
impacted China’s IC design industry,
but the government’s quick action on
stimulus funding kept demand from
collapsing. China’s IC design compa-
nies responded to stimulus-generated
demand in the second half of 2009
and then posted significant gains

in 2010.

Mobile devices became the major
products for China’s IC design indus-
try during 2010. Companies

in the communications sector, par-
ticularly mobile phones, achieved
rapid growth in revenue and size,

Figure 16: Number of IC design enterprises in China, 1990-2010
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while those in the IC card sector expe-
rienced relative decline. The result is
a significant change in the makeup of
China’s top 10 IC design companies.
Companies involved in mobile device
design, such as Spreadtrum, RDA,
GalaxyCore, Leadcore and Nationz,
made the top 10 list. Meanwhile,

IC chip companies, including CEC
Huada, Datang Microelectronics,
Wuxi China Resources Semico and
Beijing Tongfang Microelectronics,
dropped off the list.

While the 2008/2009 financial crises
had less effect in China than else-
where, it still hindered many Chinese
companies, including a number of IC
design companies. With a significant
slowdown in the Chinese and world-
wide semiconductor markets in 2008,
competition between Chinese IC
design enterprises intensified. Many
of these enterprises’ products were
concentrated on low-end consumer

485
472
483
491
488
479
471
463
389

PwC



applications. Differentiation between
enterprises and products became
blurred as the applications became
more commoditized. Price wars
resulted, and slow growth in new
markets restricted the operations of
IC design enterprises. These condi-
tions placed a severe strain on many
of China’s IC design enterprises and
several face difficulty surviving. Some
IC design enterprises went bankrupt
in 2008 and more did so in 2009. Last
year many of the survivors became
stronger. However, it is still estimated
that no more than 100 local indig-
enous IC design enterprises remain
truly viable.

Of the 472 IC design enterprises
reported at the end of 2009, ap-
proximately 100 were the design
units or activities of foreign-invested
or subsidiary multinational compa-
nies. Of this group, PwC analysis has
identified over 90 participants. This
group remains concentrated among
the largest of the more than 275 mul-
tinational semiconductor companies
and the 100 largest semiconductor-
consuming OEMs identified in the
Gartner Dataquest market share
databases. It includes the Chinese
design activities of 18 of the top 25
multinational semiconductor compa-
nies and 24 of the top 100 semicon-
ductor-consuming OEMs. The drivers
behind these multinational compa-
nies’ design activities being based in
China include:

* Protecting their long-term local
market by demonstrated participa-
tion in the country’s technology
growth initiatives;

 Servicing large Chinese
OEMs that are addressing the
worldwide market;

* Developing products for the
unique and specific standards
and requirements of the
Chinese market;

* Developing and utilizing China’s
large pool of lower cost talent;

 Participation in the government’s
economic stimulus and other long-
term infrastructure development
initiatives; and

e Qualifying for NHTE (New and
High Tech Enterprise) status
tax incentives.

Many MNC semiconductor companies
are investing heavily in their design
activities in China which will inevi-
tably provide designs and services

in the local market and will compete
directly with the local indigenous IC
design companies for market and re-
sources. These companies are viewed
by some authorities as posing a chal-
lenge to proprietary IC IPR (intellec-
tual property rights) in the country.

Design employees

During the past year, the number

of reported IC design enterprises

in China increased by nearly 3%, to
485, whereas the total number of
employees in the IC Design sector
increased by more than 50%. There
has been a continuing increase in
the employee density among the IC
design enterprises, with the number
of IC design enterprises with more
than 500 employees doubling to 26.
During 2010, the number of enter-
prises with more than 100 employees
increased by 77% (89 enterprises),
while the number with less than 50
employees decreased by 46% (92
enterprises). Similarly, by the end
of 2010, less than 22% of China’s IC
design enterprises had less than 50
employees, which is a reduction from
the more than 40% reported at the
end of 2009.

This increase in employee density is
resulting in reduced sales per employ-
ee productivity for China’s IC design
sector. During 2010, the average sales
per employee productivity for China’s
IC design sector decreased by almost
17% from US$206,000 in 2009 to
US$172,000. By comparison, the
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Figure 17: China’s IC design enterprises by employee count,
2010 & 2009

2010 Total enterprises = 485 2009 Total enterprises = 472

26 enterprises
5.4%

13 enterprises

| 28%

106 enterprises .
21.9% 198 enterprises 112 enterprises

41.9% 23.7%

188 enterprises
38.7%

165 enterprises
34.0%

149 enterprises
31.6%

Size of enterprise by
number of employees
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100-500

50-100
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Source: CCID

Figure 18: China’s IC design industry by process technology,
2009 & 2010

2010 Total enterprises = 485 2009 Total enterprises = 472

45 enterprises 41 enterprises
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Source: CCID
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average sales per employee produc-
tivity of the 149 worldwide public
fabless semiconductor companies,
as reported in the Global Semicon-
ductor Alliance (GSA) Global Finan-
cials Report, increased by 14% in
2010 to US$541,000.

Of the seven Chinese IC design
companies mentioned in the GSA’s
Global Financials Report, only one,
RDA Microelectronics, exceeded the
worldwide average. With 199 em-
ployees, the company achieved sales
per employee of US$961,000. One
other, Spreadtrum Communications,
significantly improved their sales per
employee productivity to US$508,000
in 2010 (682 employees), up from
US$156,000 in 2009 and US$141,000
in 2008.

The other five all experienced
declines in revenue per employee.
These include:

e Hangzhou Silan Microelectronics
(US$331,000 / 696 employees)

e Zhuhai Orbita (US$266,00 /
103 employees)

* Shanghai Fudan Microelectronics
(US$142,000 / 513 employees)

e Vimicro (US$125,000 /
724 employees)

e Actions Semiconductor
(US$60,000 / 624 employees)

Design focus

China’s IC design industry continued
to achieve notable qualitative im-
provements during 2010. For exam-
ple, there was a moderate migration
of design capabilities to finer design
line widths. According to CCID the
number of design enterprises with
design capabilities of equal to or

less than 0.25 micron increased to
more than 41% of all enterprises.

In particular, 45 of these enterprises
achieved design capabilities equal

to or less than 90 nanometers—four
more than in 2009. At the same time,

PwC



the number of IC design enterprises
with less advanced technologies
has decreased.

Another change is that Chinese IC de-
sign companies have begun licensing
intellectual property cores along with
software developed by foreign IP pro-
viders. It is believed that the Chinese
stimulus package has helped Chinese
IC design companies compete glob-
ally at more advanced process nodes
using available IP . For example, EE
Times reports that ARM has reached
licensing deals with 30 Chinese com-
panies for its Cortex processor and
Mali graphics processor cores. Cerva,
meanwhile, now has more than 25
licensing agreements in China. Also,
Chinese IC design companies now
have access to finer process technol-
ogy nodes at foundries outside of
China such as TSMC.

Design industry outlook

This year could represent a turn-

ing point in the development of the
Chinese semiconductor industry and
of its IC design industry in particular.
The 36% growth achieved by the IC
design industry in 2010 was more
than twice that forecast by CCID at
the start of the year. Among the driv-
ers of this transition are:

* The economic stimulus packages
funded by state and provincial gov-
ernments in response to the global
financial crises;

e China’s push for the adoption of a
TD-LTE wireless specification plus
other domestic standards; and

e TSMC’s provision of advanced
semiconductor processes previ-
ously unavailable to companies
headquartered in China.

In addition, China’s IC design compa-
nies are now leveraging a range of in-
tellectual property cores from foreign
suppliers. The flood of Android-based
products sweeping the global mobile
and consumer markets, for example,

is encouraging Chinese system and

IC design companies to aggressively
capture that market. Furthermore,
the wealth effect created by listing on
the GEM (Global Enterprise Board)
or other local financial markets is
attracting more and more start-up
funds—and even talent—into China’s
IC design industry. By the end of
2010, 25 Chinese semiconductor
companies had become publicly-listed
companies for a combined IPO fund-
ing of more than US$3.6B—including
10 IC design companies for a com-
bined IPO funding of US$1.1B.

At the end of 2010 there were almost
500 IC design enterprises in China.
The grouping exhibits great diversity,
comprised of state-owned, OEM-
owned subsidiaries and spin-offs;

IC design teams affiliated with
university research departments;
start-ups founded by returning
Chinese engineers and local entre-
preneurs; and the Chinese-staffed
development centers of multinational
companies. International and local
venture capital and private equity
are injecting funding through IPOs
and M&A deals.

The new State Council Document No.
4, issued in January 2011, has made
it clear that encouragement will be
given in financing activities including
investment from within the central
government budget, industrial invest-
ment funds, bank loans and enter-
prise self-raised funds. With such
encouragement, authorities believe,
China will experience another wave
of start-up IC design companies in
the next couple of years along with a
rapid increase in the total number of
IC design enterprises. On this basis,
CCID’s current forecast is that China’s
IC design sector industry will grow by
an almost 27% CAGR over the next
three years to reach US$11B by 2013.
If this forecast is realized, China’s IC
design sector would represent almost
14% of worldwide fabless semicon-
ductor revenues and about 3.5% of
the worldwide IC market.
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Recovermg from hard tlmes

China and the semlconductor
value'chain |

The impact of the
semiconductor market
recovery in 2010 was
greater on the aggregate
semiconductor value chain
than on the industry itself.




Value chain revenue

The impact of the semiconductor
market recovery in 2010 was greater
on the aggregate semiconductor
value chain than on the industry
itself. Aggregate semiconductor value
chain revenues increased 37.4% in
2010 compared to the industry’s
31.8% growth. Most of this relative
difference was the result of the 148%
increase in semiconductor equipment
revenues in 2010. All of the other
sectors of the value chain reported
double-digit increases in revenue.
The foundry and semiconductor
assembly and test services (SATS)
sectors also reported greater than in-
dustry average increases of 39% and
37%. However, the electronic design
automation (EDA) and semiconduc-
tor intellectual property (SIP) sectors
posted moderate, below-average
increases of 11% and 15%, respec-

tively. Overall, the integrated device
manufacturer (IDM) sector reported
the largest growth in absolute value,
with an increase of US$55B or 32%.

Table 9 lists worldwide semiconduc-
tor value chain revenues for 2000-
2010 compared with forecasts for
2010. For comparison purposes,

the 2010 forecast and the CAGR

for the ten-year period remain
unchanged from our original 2004
report—although the actual CAGR
is also shown.

The global recession has significantly
changed industry performance from
earlier expectations. The overall
semiconductor value chain revenues
realized a CAGR of only 3.7% for the
decade as opposed to the 5% fore-
casted in 2004. Only the materials
and fabless sectors revenues grew
faster than forecast. Materials growth
was driven by a shift to advanced and
more complex materials for advanced
wafer fab technology nodes and the
increasing use of advanced substrate
based packages. Fabless growth came
from the transition of several large
IDMs to the fabless business model.
The combined impact of the 2000/01

Table 9: Worldwide semiconductor value chain revenue and forecast, 2000-2010

(in billions of US dollars)

Actual Original report Actual

2000 2008 2009 2010 2010 CAGR 2000-2010 CAGR 2000-2010
Electronic Design Automation 3.8 4.2 3.8 4.2 7.8 7 1.1
‘Semiconductor Intellectual Property 0.7 15 13 15 23 3 79
Equpment 825 295 159 895 488 2 29
Materials 26.6 42.5 34.6 43.6 35.7 5.1
|DMs18401932 ....... 1697 ...... 2247 ......... 291720 ............
. Fa bless ........................................... 20 4 ........ 55 4 ........ 566 ........ 73 6 ........... 44 6 ........................................ 1 3 7 ............
Foundr|es74 ........ 244 ........ 217 ........ 302 ........... 496 ............... 21 ...................... 151 ............
SATS .............................................. 109 ........ 201172 ........ 236 ............. 26 ................. 9 80 ............
Totals 306.3 370.8 320.8 440.9 501 3.7

Source: EDAC, Gartner Dataquest, GSA. SEMI, SIA, PwC 2001-2011
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Table 10: China’s contribution to worldwide semiconductor value chain revenue, 2010
(in billions of US dollars)

Worldwide China
Revenue Sales Consumption China’s role
Electronic Design 4.2 N/A 0.31 Software user, not EDA producer
Automation
Semiconductor 1.5 N/A 0.12 Licensees by IC design & foundries; not licensor
Intellectual Property
Equipment 39.5 0.10* 3.63 First-tier & wafer-fab buyer; used equipment fa-
................................................................................................... vored; solar & second or third-tier producer
Materials 43.6 0.43* 4.15 First-tier buyer, solar and second or third
___________________________________________________________________________________________________ el
IDMs 224.7 18.9 99.6 Plant location for MNC IDMs’ SPA&T & 3 fabs; lo-
cal source of OSD and smaller IC IDMs
Fabless 73.6 5.4 32.4 Small but continually growing local capabilities
Foundries 30.2 3.2 134 Substantial; 21% worldwide foundry capacity
by 2013
SATS 23.6 9.1 104 Substantial: about 25% worldwide SATS capacity
Totals 440.9 36.6 164.01

*Chinese domestic equipment and materials companies only, without local subsidiaries of foreign companies.

Source: CSIA, EDAC, Gartner Dataquest, GSA, SEMI, PwC
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and 2008/09 semiconductor industry
downturns made it a challenging de-
cade for the semiconductor industry
and value chain.

Table 10 presents our current analysis
of China’s estimated contributions

to worldwide semiconductor value
chain revenues for 2010. China’s role
within each value chain segment is
characterized on the basis of its rela-
tive revenue for production and con-
sumption (where data is available).

China’s role on the production side
continues to be most significant

in discrete device manufacturing,

IC IDM assembly and test operations
and foundry operations. Its role in
SATS operations is less pronounced.
In 2010, China contributed almost
32% of worldwide discrete device
revenues, more than 15% of world-
wide IC packaging and testing
revenues and almost 11% of world-
wide wafer foundry revenues. China
has grown to become the dominant

supplier of several lines of low-cost
commodity discrete devices. This
includes small signal diodes and
transistors for major IDMs who either
have their discrete manufacturing
operations in China or have entered
into rebranding programs with in-
digenous Chinese suppliers. China’s
now significant presence in the SATS
and foundry segments has increased
market competitiveness, placing
downward pressure on prices and
providing alternative sources

of capacity for small and start-up
fabless companies.

China’s IC Design (fabless) sector re-
mains its fastest growing, expanding
by 36% in 2010. As a result, China’s
fabless revenues have increased by
more than 250% since 2005 to now
represent more than 7.5% of world-
wide fabless revenues. At the same
time, China’s IDM sector, including
O-S-D, recovered from the negative
2009 impact of the recession and
achieved a revenue increase of 37% in



2010. As a result, China’s IDM sector,
including O-S-D revenues, has now
increased by almost 140% since 2005,
reaching about 8.5% of worldwide
IDM revenues. In aggregate, China’s
2010 semiconductor value chain pro-
duction revenues increased 37%—
fractionally less than worldwide value
chain revenues—to reach more than
8% of those revenues.

China is a net consumer of semi-
conductor devices. It is expected

this role will continue well into the
next decade. While less than 65% of
the semiconductors devices China
consumed in 2010 were used in the
manufacture of electronic products
for export from China, more than one
third were used in electronic products
for domestic consumption within
China. The portion of semiconduc-
tors used for electronic products for
domestic consumption within China
increased by more than US$11B dur-
ing 2010. This share is expected to
increase further as a continuing result
of China’s economic stimulus package
and other government initiatives.

With the recovery, China will contin-
ue to be a growing buyer of materi-
als, a cyclical user of equipment and
a modest licensor of semiconductor
property and electronic design
automation tools. Due to China’s
relatively large share of semiconduc-
tor packaging, assembly and test

production, its materials use contin-
ues to be somewhat more concentrat-
ed in back-end materials rather than
in wafer fab materials . And given
that China’s semiconductor value
chain aggregate consumption had
decreased less severely than world-
wide in 2009, it grew at a slightly
slower pace, 33.1%, upon recovery
in 2010. Since 2005, it has increased
by more than 142%, representing
more than 37% of the worldwide
semiconductor value chain in 2010
compared to 21% in 2005.

Packaging, assembly and
test production

In 2010, China’s semiconductor pack-
aging, assembly and test (SPA&T)
revenues grew by 27.5% to US$9.3B.
This is a new record, more than 4%
higher than 2008’s previous record of
US$8.9B . Measured in RMB, China’s
SPA&T revenue grew by 26.3%, to
62.9B RMB, which was only slightly
higher than 2007’s previous record of
62.8B RMB. The difference between
the two record accomplishments
reflects the impact of China’s con-
tinuing strengthening of the RMB
exchange rate. China achieved these
record revenues with a decreasing
share of worldwide SPA&T facilities
and manufacturing floor space. As a
continuing consequence of the global
recession, 2010 was another year of

Figure 19: Comparison of China and all remaining

countries’ SPA&T resources, 2010

China : Rest of world
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Source: Gartner Dataquest 2010
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reduction in overall SPA&T facili-
ties. In 2010, 17 existing worldwide
SPA&T facilities were closed. None-
theless, five new facilities started pro-
duction and overall manufacturing
floor space increased by more than
2%. As part of these changes, China
reported the closure of five old and
the opening of one new facility, along
with the expansion of several others.
As of the end of 2010, China had 106
SPA&T facilities, representing:

e 20% of the total number of world-
wide SPA&T facilities;

e Almost 20% of worldwide SPA&T
manufacturing floor space; and

* 23% of reported worldwide SPA&T
employees (up from 20% of em-
ployees in 2009).

China began production at one new
large SPA&T facility in 2010, the
Hitech Semiconductor (Wuxi) Co. Ltd
plant. The nation also expanded sev-
eral existing facilities. China’s SPA&T
manufacturing floor space, a proxy

China continues to have the larg-

est share of planned future SPA&T
facilities. Of the 12 SPA&T facili-
ties planned worldwide at the end
of 2010, five were located in China,
compared to one each in seven other
countries. These five represent 42%
of the planned facilities and more
than 98% of the announced planned
manufacturing space.

In terms of the ownership of China’s
SPA&T facilities, very little has
changed since 2008. Of the total 106
existing SPA&T facilities, about one
third belong to Chinese companies
and 14% belong to companies from
Taiwan (12%) and Hong Kong (2%).
The largest foreign ownership comes
from the US, with almost 19% of
China’s SPA&T facilities.

China continued to gain share of
worldwide SPA&T production value
during 2010. The composite weighted
average of China’s 2010 SPA&T
production is estimated to be slightly

" As a continuing consequence of the global recession, 2010 was another year of
reduction in overall SPA&T facilities. In 2010, 17 existing worldwide SPA&T fa-
cilities were closed. Nonetheless, five new facilities started production and overall
manufacturing floor space increased by more than 2%.

for potential manufacturing capacity,
increased to represent slightly more
than 20% of worldwide SPA&T
manufacturing floor space. As a
result, China’s SPA&T facilities con-
tinued to rank first in share of world-
wide SPA&T manufacturing floor
space for the second year, just ahead
of Taiwan (at slightly less than 20%)
and Japan (18%). China’s SPA&T fa-
cilities also ranked first in the number
of reported employees, with 23% of
worldwide SPA&T employees at the
end of 2010, ahead of Malaysia (16%)
and Taiwan (15%).

more than 21% of worldwide, up
from 20% in 2009. The value of Chi-
na’s IC SPA&T production increased
by 24.4% to reach more than 18%
of the value of worldwide produc-
tion value in 2010—approximately
the same share as in 2009. However,
the value of China’s O-S-D SPA&T
production increased by 29.7% in
2010 to represent more than 35% of
the value of worldwide production,
which is an increase from the 32% it
had represented from 2008 through
2009. As a result, the composite of
China’s SPA&T production value



increased by a weighted average of
almost 29% in 2010, representing
slightly more than 21% of the world-
wide production value.

China’s increased share of worldwide
SPA&T value during 2010 was the
result of its increased share of world-
wide production volume offsetting
decreases in IC ASPs. China’s SPA&T
production continues to be more
heavily utilized for higher-volume
and lower-cost packages. Meanwhile,
their ICs account for 34% of world-
wide unit volume and their OSDs for
62%, compared to 28% of ICs and
68% of OSDs in 2009.

Semiconductor assembly
and test services (SATS)

Figure 20 shows China’s share of its
SPA&T capacity that is dedicated to
SATS suppliers compared with all
other regions. China’s share remains
somewhat more concentrated than
that of other regions. SATS resources
represent 74% of China’s SPA&T man-
ufacturing floor space and 66% of
China’s SPA&T facilities versus 58%
and 53% for all other countries.

At the end of 2010, 70 SATS facili-
ties were in production in China. Of
these, 35 were owned by Chinese
companies and 35 by foreign compa-
nies. Each of the five largest and eight
of the ten largest multinational SATS
companies had one or more facilities
in China. By comparison, 34 of the
36 IDM SPA&T facilities in produc-
tion in China by the end of 2010 were
owned by foreign companies and
only two, Jilin Sino Microelectronics
and Wuxi China Resources Huajing
Microelectronics, were owned by
Chinese companies.

Two of the Chinese SATS companies
continue to be ranked among the

20 largest SATS suppliers in the
world. The first is Xinchao Group (in-
cluding JCET and JCAP), which was
ranked 9th in 2010, with a worldwide
market share of 2.3%. The second is
Natong Fujitsu (NFME), ranked 18th,
with a 1.1% market share . Both have
grown to reach a sizeable scale in the
leadframe segment of the SATS
sector while moving into the sub-
strate and more advanced package
sectors, resulting in their ability to
influence pricing.

Figure 20: Comparison of China and all remaining countries’ SATS share of SPA&T capacity, 2010

Captive packaging
assembly and test

LZA 66.0%

Number of
facilities

Amount of
floor space

Number of
employees

Source: Gartner Dataquest 2011

25.8% 74.2%

Semiconductor assembly
, and test services (SATS)

M china

All remaining countries

38.1% 61.9%

| 61



Figure 21: Equipment sales to China by vendor revenue, 2010
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Both have received support from
China’s National Major Science and
Technology Project 02 (Project 02)
enabling JCET to successfully move
into advanced QFN (quad flat no-
lead) package technology and BGA
(ball grid array) package technology.
Similarly, Project 02 support enabled

NFME to successfully move into BGA,

QFN and copper wire bonding pack-
age technologies. Both companies
are expected to develop even more
advanced, smaller-volume package

technologies including FC (flip-chip),

SIP (system in package) and TSV
(through silicon via).

62 |

Equipment sales and
market share

The global semiconductor market
recovery had a very dramatic

impact on equipment sales in 2010.
Semiconductor equipment sales

to China increased by 286% to a
record US$3.6B. This compares with
worldwide semiconductor equipment
sales which increased by a meager
148% in 2010 (to US$39.5B).
China’s 286% sales increase in 2010
was the largest relative increase of
all the seven regions tracked by
SEMI (Semiconductor Materials

and Equipment International).



Figure 22: China’s semiconductor equipment market and growth
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China’s semiconductor equipment
market remains a relatively small
share of the worldwide market,
increasing from 5.7% of worldwide
equipment sales in 2003 to 7.0%

in 2007, declining to 6.4% in 2008
and 5.9% in 2009 before resurging
to arecord 9.2% in 2010. It is now
expected to remain at about 9% of a
moderately larger worldwide market
through 2012. More than anything
else, these upswings in semiconduc-
tor equipment sales in China reflect
the equipping and ramping to full
production of a number of very large
300mm wafer fab installations: the
Hynix-Numonyx and SMIC Wuhan
fabs in 2007 and 2008; the Intel
Dalian fab in 2009 and 2010; and the
HuaLi (GSMC/HHNEC JV) and SMIC
Beijing Fab 5 fabs in 2011.

At the end of 2010, China had 22
wafer fab plants that were commit-
ted and under construction. This
represented 43% of the 51 new plants
under construction worldwide, but
only slightly less than 10% of world-
wide capacity. China continues to

PwC

add less capacity and spend less on
equipment per new wafer fab plant.
This is because they are adding a
greater proportion of 4" (100mm) or
smaller O-S-D fabs than other regions
along with a lower proportion of 12"
(300mm) plants. Nineteen of the 22
fabs committed and under construc-
tion are LED and most are 2" (50mm)
wafer fabs.

According to Gartner Dataquest,

sales of the 15 largest semiconduc-
tor equipment suppliers to China
increased 221% in 2009 to US$2.8B,
representing 75% of the market. This
is slightly more concentrated than the
worldwide market, where the top 15
suppliers represented about 73% of
the total.

The concentration and ranking of the
top 15 suppliers with the largest mar-
ket share in China (shown in Figure
21) changed somewhat in 2010, with
Nikon, FOI and Verigy being dis-
placed by Disco, Novellus and Hitachi
High Tech. Benefiting from China’s
subsidized expansion of MOCVD LED

Continued growth: China’s impact on the semiconductor industry 2011 update | 63



wafer fab capacity, Vecco achieved an
almost 600% sales growth in 2010 to
improve its relative ranking from 10th
in 2009 to 3rd in 2010. Ten of these
2010 top 15 supply wafer fab equip-
ment, three focus on packaging and
assembly equipment and two provide
testing equipment.

In addition to the recognized interna-
tional suppliers to the China semicon-
ductor equipment market, there are

a large and growing number of other
suppliers. This includes many region-
al, along with some 80 indigenous
Chinese suppliers, that are trying to
establish a viable presence in the mar-
ket. These ‘other’ suppliers as a group
also benefited from the semiconduc-
tor industry recovery as their sales

in China increased by 156% during
the past year. The China Electron-

ics Production Equipment Industry
Association (CEPEIA) reports that
among this group, the indigenous
Chinese semiconductor equipment
industry sales in RMB increased by
73% in 2010. However, most of that

increase was in sales of solar energy
equipment, which increased 82%

to represent 85% of the industry’s
sales in 2010. Sales of semiconductor
equipment increased only 36%

in 2010 to about $98M, representing
less than 3% of the overall $3.63B
Chinese semiconductor equipment
market.

Integrated circuit
consumption/
production gap

One of the consequences of the semi-
conductor recovery in 2010 was the
resumed growth of China’s IC con-
sumption/production gap. This gap is
the difference between IC consump-
tion and IC industry revenues. Both
China’s IC market consumption and
China IC industry production in-
creased to new record levels in 2010.
As a result, the China IC consump-
tion/production gap also increased to
a new record level in 2010, increas-
ing by more than US$20B to reach

Figure 23: Comparison of China’s integrated circuit consumption and production: 1999-2013
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US$87.3B. Because this annual gap
had decreased slightly in 2009 as a
unique consequence of the global
recession (to US$66.9B), the sub-
sequent increase to US$87.3B in
2010 was the largest ever recorded.
Reported in RMB, China’s IC indus-
try revenue (production) increased
29.8% in 2009 for an increase of
331RMB:100M while China’s IC
market increased by 29.5% for an
increase of 1,671 RMB:100M.

Measured in dollars, China’s annual
IC consumption increased 30.7%
(US$25.5B), while IC production
increased 31.0% (an increase of only
US$5.1B). Consequently, China’s

IC consumption/production gap
increased by US$20.4B to reach
US$87.3B for 2010. Prior to 2009, this
annual gap had grown from US$5.7B
in 1999 to a record US$68B in 2008.
And despite all Chinese government
plans and efforts to contain matters,
the Chinese authorities had expected
that it would continue to increase
through at least 2012.

Following new record highs,

Chinese authorities now expect

this gap will continue to grow
through at least the next five years.
According to the China Semiconduc-
tor Association (CSIA) 2011 report,
China’s IC market is forecasted to
grow to US$151B by 2013, with IC
industry revenues expected to reach
US$36B. Implicit in this forecast

is a further widening of China’s IC
consumption/production gap to
US$115B. It is our belief that this gap
continues to contribute to the Chi-
nese government’s ongoing initiatives
to increase indigenous production.

At the same time, the ratio of China’s
IC production revenue to IC consump-
tion value has shown some modest
improvement. This had grown with
some yearly variability from 16% in
2001 to a peak of 22% in 2007 before
declining slightly to 20% for both
2009 and 2010. According to CSIA,
this ratio is expected to increase to
24% by 2013.

We would describe this ratio as more
of a measure of parity than one of IC
self-sufficiency since China’s reported
IC industry revenue includes signifi-
cant production activities, such as
foundry wafer fabrication or packag-
ing and testing, for IC devices that
are only partially completed in China.
As will be noted later in this update,
one of the stated MIIT objectives of
China’s 12th Five Year Plan is to
improve this ratio.
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Closer cross-Strait ties
benefiting Greater China
semiconductor industry

The Greater China semiconductor
industry enjoyed a good 2010. But
gathering clouds surrounding the
strength of the global recovery signal
stormy weather ahead. Despite this
uncertainty, Taiwan’s semiconductor
companies are well-positioned to take
advantage of growth in the still-buoy-
ant China market. This market has in
fact become an increasingly impor-
tant production and sales location for
Taiwanese EMS and ODM companies
and their supply chains. Indeed, Tai-

initially positive outlook for Taiwan’s
semiconductor industry in 2011 has
dimmed on mounting concerns over
slower global growth. More recent
TSIA forecasts, made in August 2011,
project an 8.3% decrease in IC indus-
try revenues for the year, in stark con-
trast to the 8.7% increase predicted
seven months earlier.

For the time being, Taiwan’s domina-
tion of the global chip foundry and
semiconductor assembly and testing
sectors is assured. Taiwan Semicon-
ductor Manufacturing Co. (TSMC)
and United Microelectronics Corp.
(UMCQ) together account for about
two-thirds of the total worldwide
pure-play IC foundry market, while
Advanced Semiconductor Engineer-
ing Inc. (ASE) is the world’s largest
provider of contract semiconductor
assembly and testing services. How-
ever, IC design start-up companies in
China are increasingly challenging

The initially positive outlook for Taiwan’s semiconductor industry in 2011
has dimmed on mounting concerns over slower global growth.

wan’s growing economic relationship ~ Taiwan’s chip design industry, which

with China and the progressive eas-
ing of cross-Strait investment restric-
tions will have a significant influence
on the direction of the semiconductor
industry in the Greater China region.

Shifting industry outlook
on global uncertainty

Taiwan’s IC industry revenues as

a whole (including design, manu-
facturing, assembly and testing)
jumped 37.3% to a record NT$1,716B
(US$54.4B) in 2010, according to
Taiwan Semiconductor Industry
Association (TSIA) statistics. The
industry is benefiting from a global
economic resurgence along with
China’s ever-growing consumption
of semiconductors. However, the

is the second largest in the world
behind the United States. In addi-
tion, Taiwan’s DRAM manufacturing
industry, which once accounted for
about a fifth of the world’s production
of PC memory chips, is progressively
shrinking as it struggles to keep up
with larger global rivals.

Mixed China fortunes
for Taiwan’s contract
foundries

TSMC and UMC, the world’s two
largest contract chipmakers, started
to report weaker demand from the
second quarter of 2011, as clients cut
orders to reduce inventory on con-
cerns about the global economic out-
look. In response, TSMC cut its 2011
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Taiwan continues to domi-
nate the IC foundry and
assembly and testing sec-
tors, but its IC designers
face growing competition in
China, and its DRAM mak-
ers are on the ropes again.
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capital spending target from US$7.8B
to US$7.3B, while UMC maintained
its expenditure program for the year
at US$1.8B. Both companies’ capex
plans remain aggressive to handle
increased outsourcing from IDMs of
their chip production, as well as to
fend off new competition from Glo-
balFoundries Inc. At the same time,
the companies are seeing continued
strong demand for lower-priced chips
from China.

TSMC stepped up its presence in
China in 2010, after the Taiwan
government relaxed restrictions on
China-bound high-tech investments.
In June 2010, TSMC received approv-
al to take an 8% stake in Shanghai-
based Semiconductor Manufacturing
International Corp.—an ownership
percentage it was awarded as part of
a legal settlement over a trade secrets
dispute. In September 2010, TSMC
received the go-ahead to upgrade the
process technology at its 8-inch wafer
fab in Shanghai to 0.13 micron from
0.18 micron. TSMC also reportedly
plans to expand production capacity
at its Shanghai plant.

As for UMC, it terminated its pro-
posed full merger with Suzhou-
based chipmaker Hejian Technology
(Suzhou) Co. Ltd. in November 2010
after the deal was rejected by Tai-
wan’s financial regulator. This was
due partly to the way UMC intended
to finance the transaction, which ran
afoul of the investment and securities
rules. A few months later, the com-
pany resubmitted an investment ap-
plication to instead acquire a 35.7%
stake in Hejian, including the 15.3%
ownership interest held in trust for
UMC, plus the cash purchase of an
additional 20.4% stake. In late Octo-
ber 2011, UMC received approval for
its China investment from Taiwan’s
Investment Commission. After the
acquisition is completed, UMC plans
to use its majority shareholding in
Hejian as a springboard to expand its
business in China.

Copper wire-bonding boost
for IC assemblers

Despite rising caution among global
chipmakers, Taiwan’s leading provid-
ers of IC assembly and testing ser-
vices have maintained their capital
expenditure plans for 2011. ASE will
spend most of its US$750M budget
on boosting copper wire-bonding,
high-end flip-chip and discrete-device
packaging capacities at its factories in
Taiwan and China. IC assembly sales
generated from copper wire-bonding
increased substantially in 2011, as
more clients have accelerated the mi-
gration process from gold bonding to
keep up with thriving demand from
tablet-PC, smartphone and smart-
TV makers. ASE has also vigorously
boosted its production capacities in
China as part of its plan to relocate
low-end production to the mainland
while retaining high-end production
in Taiwan.

Taiwan’s IC designers face
increasing competition in
China

MediaTek Inc. and other Taiwanese
IC design houses continue to see
robust demand for their various
chipset solutions. However, they face
growing competition from their
Chinese counterparts, most notably
Shanghai-based Spreadtrum Commu-
nications (in the low-end mobile-
phone market). The threat to Tai-
wan’s IC design companies will grow
stronger as the Beijing government
has adopted policies in its 12th
five-year economic development plan
(2011-2015) to accelerate the expan-
sion of China’s IC design industry in
favor of home-grown companies.
Still, Taiwanese IC designers can
expect to benefit from China’s push
for triple network convergence—the
Internet, telecom and TV broadcast-
ing networks—given their strength in
customized solutions.



MediaTek, the biggest supplier of
chips in China, has seen its earnings
decline since the second quarter

of 2010. This owes to intensifying
competition in the firm’s core feature-
phone chip market and its slow
progress in designing chips for high-
end smartphones. In response, the
company has stepped up efforts to di-
versify its product portfolio, primarily
through acquisitions that aim to build
up MediaTek’s technology capabili-
ties in communications and digital
home entertainment. A good example
of this strategy is the US$598M deal
(March 2011) for smaller Taiwan-
based rival Ralink Technology.

Taiwan’s DRAM
chipmakers on the
ropes again

The DRAM recovery in 2010 proved
short-lived for Taiwan’s chipmakers,
as slowing demand, bloated inven-
tory levels and falling prices again
threaten the sector. With only one
year of respite since the last slump,
most local manufacturers’ financial
status and cash positions have not
recovered. Even worse is that deep-
pocketed Samsung Electronics, the
biggest DRAM maker in the world,

is investing heavily to increase its
market share, which in turn has
pushed DRAM prices down further on
a renewed supply glut. The sharp fall
in prices has had the greatest impact
on Taiwan’s DRAM manufacturers,
which are among the least profitable
companies in the business owing to
their small scale and lagging produc-
tion technology. A major industry
shake-up is coming.

Several chipmakers have already
taken action to reduce their over-de-
pendence on PC DRAM, a highly com-
moditized product that is the best-
selling type of DRAM chip. Winbond
Electronics Corp., Powerchip Semi-
conductor Corp. and ProMOS Tech-

nologies Inc. have all largely left the
PC DRAM market to become either
contract manufacturers for Japan’s
Elpida Memory Inc. or manufactur-
ers of other, niche DRAM products.
Taiwan’s two other DRAM companies,
Nanya Technology Corp. and Inotera
Memories Inc. (a joint venture be-
tween Nanya and America’s Micron
Technology Inc.), also plan to diver-
sify their volatile business by selling
chips for mobile devices and serv-
ers—products which require greater
sophistication and customization but
that fetch higher prices.

Elpida and Micron Technology have
formed key partnerships with Tai-
wan’s DRAM companies with the
aim of taking stakes in them and
boosting market share. In February
2011, Elpida, the world’s third-largest
memory chipmaker, cross-listed on
Taiwan’s stock market through a
Taiwan Depositary Receipts issue,
which it hopes will help deepen its
alliances with local DRAM makers.
Elpida CEO Yukio Sakamoto said at
the time that while Taiwan’s chip-
makers do not favor integration, they
could still work together on different
product lines. Elpida remains inter-
ested in buying a stake in ProMOS,
which, facing imminent default
again, filed a radical restructuring
plan in July 2011 that it hopes will
solicit support from its creditors and
a future strategic partner.

As they ride out the latest crisis, Tai-
wan’s DRAM manufacturers will have
only themselves to count on—the
government having ruled out throw-
ing them a life raft as it did two years
ago. “The government will not inject
any capital [into any company],” Min-
ister of Economic Affairs Yen-Hsiang
Shih said after ProMOS announced its
restructuring plan. This was a u-turn
by the government after its previous
efforts to consolidate Taiwan’s mem-
ory chipmakers came to nothing. Its
original plan to revamp the industry
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by building a stronger DRAM entity—
Taiwan Memory Co.—was scrapped
in March 2010 following repeated
opposition from lawmakers.

Taiwan pushing new
industry initiatives

Meanwhile, the Taiwan government
is developing initiatives in conjunc-
tion with the cabinet-level National
Science Council (NSC) to boost
growth in the semiconductor indus-
try. In January 2011, the NSC kicked
off a five-year National Program for
Intelligent Electronics which will
see the government inject over
US$400M into the domestic IC design
sector. The program aims to develop
integration technologies and applica-
tions for Taiwan’s strategic priority
targets, including medical services,
green energy equipment, vehicle
telematics, information communi-
cation technology and consumer
electronics. The NSC estimates the
program will help grow the output
of Taiwan’s IC design sector from
about US$15B in 2010 to around
US$22B in 2015.

Also, in March 2011, Taiwan’s Na-
tional Chip Implementation Center,
which promotes IC and system design
technology, announced a new meth-
od of fabricating multi-chip systems
that can cut development time by
two-thirds and costs by half. The new
technology stacks chip modules with
different functions on top of each oth-
er, thereby enabling a higher density
of electronic components on a circuit
board, which could lead—among
other things—to smaller mobile de-
vices. TSMC Chairman Morris Chang
calls the new technology, dubbed
“MorPACK”, a paradigm shift.

More positive cross-Strait
developments

The Greater China semiconductor
industry received a fillip in March
2011 when the Taiwan government
opened the door for the first time

to investment from China in sensi-
tive high-tech industries. The new
rules allow Chinese investors to take
investment stakes of up to 10% in
Taiwan’s technology companies, in-
cluding semiconductor and flat-panel
manufacturers, and up to 50% in
new technology-sector joint ventures.
The new rules give Chinese investors
access to some of Taiwan’s most glob-
ally competitive companies, including
semiconductor manufacturer TSMC.
For Taiwanese companies, the new
rules will make it easier to forge stra-
tegic alliances with their customers or
suppliers in China, which is already
by far Taiwan’s biggest export market.
The move is also a sign of greater
comfort in Taiwan with establishing
closer economic ties with China.

Another recent positive develop-
ment was the Beijing government’s
announcement in February 2011, as
part of its 12th five-year plan, set-
ting out six measures to stimulate

the development of China’s software
and semiconductor industries. In
essence, the new policy will shift the
emphasis for development away from
pursuing capacity and output growth
and towards improving R&D capabili-
ties. Semiconductor firms meeting
certain conditions will be eligible to
receive state funding support, and the
government will also introduce new
tax breaks and incentives to encour-
age independent innovation. Taiwan’s
semiconductor companies welcome
the new policy and may decide to
expand their investments in China

to take advantage of the tax breaks
on offer.



Figure 24: Greater China share of the worldwide semiconductor industry, 2000-2010
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Greater China’s impact
on the semiconductor
industry

Greater China was a major participant
and benefited from the semiconduc-
tor industry recovery in 2010. Driven
by the China market, Greater China’s
consumption market recovered to
arecord level in 2010, growing by
30% to reach US$142B. This growth,
however, was almost two percentage
points less than worldwide market
growth. As a result, Greater China’s
share of the worldwide semiconduc-
tor consumption market dropped

slightly to 47.5% in 2010. Since
China’s market was growing from a
base of notably better 2009 perfor-
mance than the worldwide market,
its 2010 growth of 30.4% was slightly
below worldwide market growth of
31.8%—while the much smaller Tai-
wan market only grew 24%.

During this last business cycle,
Greater China has fared much better
than the total industry. Over the past
three years, Greater China’s consump-
tion market has increased 33% while
the worldwide market increased by
only 17%. This is because China’s
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We gauge semiconductor market share by region
including Greater China to be:

Rest of world
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consumption market has increased
48% while Taiwan’s has decreased
13%. The difference between the
two markets reflects the continued
and sustained transfer (or off-shor-
ing) of worldwide electronics equip-
ment production to China from

other locations, including Taiwan.

As a result, China’s consumption of
semiconductors in 2010 has grown
to be almost fourteen times that of
Taiwan. A conspicuous portion of that
market consumption in China contin-
ues to be created by Taiwanese EMS
and ODM companies.

Taiwan’s semiconductor industry
continues to be larger and uses more
advanced technology. It also fea-
tures a number of more renowned
companies and, as a result, obtained
greater benefit from the 2010 recov-
ery than did China’s. Measured in US
dollars, Taiwan’s IC industry revenues
increased 43% (but only 37% in
local currency) in 2010 to a record
US$54.4B. By comparison, China’s
IC industry grew only 31%.

During the past three years, both

the China and Taiwan IC industry
revenues have increased: China by
39% and Taiwan by 22%. Greater
China’s semiconductor industry has,
in fact, performed better than the
worldwide industry, growing 28%
versus only 16%. During this three
year period, however, the Taiwan in-
dustry’s performance was much more

volatile than that of China’s. Much

of this volatility came from Taiwan’s
IDM/IC sector, reflecting both the
crash of the worldwide DRAM market
in 2008 and 2009 and its dramatic
recovery in 2010. After a two-year run
of declines (-27% in 2008 and -19%
in 2009), the sector abruptly grew by
86% in 2010. Taiwan’s foundry and
packaging plus testing sectors also
contributed to the volatility, declin-
ing 2% in 2008 and again falling 9%
in 2009 before growing by 36% in
2010. Taiwan’s IC design sector had a
more stabilizing performance, declin-
ing 6% in 2008, but growing 3% in
2009 and 18% in 2010. As a result,
Taiwan’s IC industry relative revenue
performance improved to be slightly
more than two and a half times as
large as China’s in 2010.

China’s annual IC consumption/pro-
duction gap (value of consumption
less production) had been grow-

ing steadily since 2000, with only a
slight decrease in 2009. However, the
gap grew by 29% in 2010 to reach a
new record US$86.5B. By compari-
son, Taiwan’s annual production/
consumption surplus reached over
US$33B for two consecutive years in
2007 and 2008. It then decreased to
US$30B in 2009 before increasing
dramatically by 48% to reach a new
record US$44.7B in 2010. So, on the
net, Greater China had an IC con-
sumption/production gap of US$48B
in 2010. This is a continuing pattern
of increases from US$41B in 2009,
US$38B in 2008 and US$34B in 2007.
While it is still significantly less than
that of China alone, this gap is now
more than 16% of the total worldwide
semiconductor market.

Almost all of the wafer fab projects
that were suspended or altered and
then resumed after the 2008/09
semiconductor downturn—along
with several additional projects—
have been completed. Since the end
of 2009, 29 new wafer fabs have
started production in Greater China,



representing 63% of all the new fabs
starting production worldwide and
45% of their capacity.

Of these, 23 were discrete/LED fabs,
giving Greater China a significant
80% share of new discrete/LED fabs
starting production since 2009. In ad-
dition, as of May 2011, there were 28
additional wafer fab facilities under
construction in Greater China, repre-
senting 55% of all fabs under con-
struction worldwide and 25% of their
capacity. Twenty-two of these fabs
under construction in Greater China
are discrete/LED fabs, representing
82% of all discrete/LED fabs under
construction. If and when all these
fabs are completed, put into produc-
tion, fully-equipped and ramped to
full capacity, Greater China will have
29% of total worldwide wafer fab
capacity. This includes:

1ty;
* 47% of Discrete/LED capacity;

* 68% of pure-play foundry capac-

* 30% of 300mm capacity; and

* 31% of advanced < 80pm
capacity.

Four of the six new semiconductor
package, assembly and test facilities
that were added worldwide since
2009 were located in Greater China.
As a result, Greater China continues
to account for 40% of total worldwide
semiconductor package, assembly
and test capacity.

In summary, in 2010 Greater China
represents:

¢ 48% of the worldwide semicon-
ductor (consumption) market;

* 32% of the worldwide semicon-
ductor industry (production)
revenue;

* 55% of all new wafer fabs and
25% of all fab capacity under
construction;

e 29% of current worldwide wafer
fab capacity;

e 29% of committed worldwide
wafer capacity;

* 68% of committed worldwide
pure-play foundry capacity;

¢ 30% of worldwide 300mm fab
capacity;

* 31% of worldwide advanced, <
80pm fab capacity;

* 47% of worldwide committed Dis-
crete/LED fab capacity;

* 40% of worldwide semiconductor
package, assembly & test capacity;
and

* 59% of worldwide SATA (semicon-
ductor assembly & test services, or
contract) capacity.

Figure 25: Greater China represents, by 2010
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China has reoriented its
semiconductor industry
policy for the 12th FYP
\ period. Its goal is to shift

from the pursuit of growth

in capacity and output value
in favor of pursuing advanced
technology and advanced
R&D capabilities.




China’s 12th Five
Year Plan

China’s 12th Five Year Plan runs from
2011 through 2015. The Five Year
Plans (FYPs) for China are a series of
initiatives proposed and driven by the
Communist Party of China to shape
China’s economic and social devel-
opments for every span of five years
beginning in the early 1950s (1953).
China’s 12th FYP is less of a roadmap
for a new development path for China
and much more of a message to the
Party ranks and government hierar-
chies to set parameters for “accept-
able” behaviors. Still, it will result in
new implementation policies affect-
ing the semiconductor industry.

The 1st to 5th FYPs (1953-1980)
were aimed a dealing with short-
ages of goods and materials within
China and therefore concentrated on
increasing production of materials
essential for everyday life and indus-
trial production such as iron, steel,
coal and cotton.

The 6th to 8th FYPs (1981-1995)
focused on expanding basic infra-
structure throughout the country,
including railways, power generation
facilities and networks, highways,
ports, airports and telephone and
communications networks. These
plans also opened up 1,100 towns and
cities in the Yangtze River Basin to
foreign trade. One of the most impor-
tant was Pudong in Shanghai. This
move accelerated the development of
foreign trade and could be considered
the first phase of China’s transition
towards a modern society.

The 9th FYP (1996-2000) explicitly
listed the machinery, petrochemicals,
vehicles, construction and semicon-

ductor industries as key industries
for China’s medium-term develop-
ment. The goal of this was to adjust
the industrial structure to increase
the share of GDP accounted for by
industry and the science and technol-
ogy sectors so that they could become
the key drivers of long-term national
development. The provisions for the
semiconductor industry established
goals for the construction of 6-inch
and 8-inch wafer fabs for 0.5pum

and for investment in R&D for

0.3pm processes.

The 10th and 11th FYPs (2001-2010)
continued to pursue stable economic
growth, adding the objective of
doubling GDP between 2001 and
2010. Key goals included increasing
the capacity for independent inno-
vation, enabling firms to obtain key
technologies by investing in R&D and
raising their level of competitiveness
with major international players.
These FYPs shared a focus on opening
markets and adjusting the indus-
trial structure to achieve sustained
economic growth. The 10th FYP
including phased targets to increase
individual disposable income and the
11th FYP concentrated on building a
market-led, private business-centered
economy. This policy direction also
became the main motivation for pro-
moting the growth of China’s semi-
conductor industry. The semiconduc-
tor industry was, in fact, listed as one
of the key industries for state support
and was therefore the beneficiary of
a series of tax incentive policies and
measures. China notably exceeded
the economic targets set during the
10th and 11th FYP periods. China’s
GDP grew from 11 trillion RMB in
2001 to 39.8 trillion RMB in 2010,
while the disposable income of both
the urban population and the average
net income of the rural population
doubled several times over. Likewise
China’s semiconductor industry rev-
enues grew more than seven times,
from US$5B (42B RMB) in 2001 to
US$38B (26 billion RMB) in 2010.
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The 12th FYP makes it clear that Chi-
na, which became the world’s num-
ber two economy in 2010, has now
turned its attention from the pursuit
of national strength to increasing

its people’s prosperity. The 12th

FYP marks a shift away from output
growth to R&D and overall industry
competitiveness. It places far greater
emphasis on internal markets and do-
mestic demand than prior FYPs and
includes industrial structures that
emphasize added value.

The Conference Board China Center
has identified eight imperatives
implicit in China’s 12th FYP and
deemed to be of the highest priority
that offers MNCs important align-
ment opportunities:

1. Maintaining export competitive-
ness

2. Solving the energy import
challenge

3. Solving the food import challenge

4. Slowing the growth rate of
resource mal-distribution

roles and impacts on the major
issues facing the globe physically,
economically and politically

A value proposition that speaks com-
pellingly to one or several of these
imperatives should serve to avail
opportunities and/or allay regula-
tory pressure as precedent shows
that MNCs tend to be permitted to
expand and build their business, both
formally and informally (i.e., with no
objections from regulators), commen-
surate with their perceived contribu-
tion to China and to their specific
Chinese stakeholders.

China has reoriented its semiconduc-
tor industry policy for the 12th FYP
period. Its goal is to shift from the
pursuit of growth in capacity and
output value in favor of pursuing
advanced technology and advanced
R&D capabilities. China’s stated
policy objectives are to transform the
industry into one of the world’s major
development and manufacturing bas-
es. The plan calls for sufficient capac-
ity to cater to the majority of China’s
domestic demand while achieving a

The 12th FYP makes it clear that China, which became the world’s number two economy
in 2010, has now turned its attention from the pursuit of national strength to
increasing its people’s prosperity.
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5. Maintaining a respectable rate of
improvement in standards of living
and quality of life

6. Institutionalizing more stable
balances and controls in adminis-
trative and regulatory activities at
every non-central level to curtail
corruption, abuse of power and
misalignment with national gov-
ernment priorities

7. Creating a sustainable role for
China in regional economic, politi-
cal and security relationships

8. Repairing and enhancing global
perceptions of China’s interests,

certain level of exports. Moreover,

its goal is to reduce the manufactur-
ing process technology gap between
China and more advanced nations.
One way this will be achieved is by
fostering a group of globally competi-
tive semiconductor firms that will
develop into global leaders in terms
of both technological standards and
market share.

The 12th FYP continues to sup-

port the industry by means such as
expanding domestic demand, pro-
moting the seven new major strategic
industries, providing funding and
subsidies for major scientific and



technological projects and intensify-
ing reform of the financial markets.

State Council Rule 32 (2010),
published October 10, 2010, defines
policies that are incorporated into the
12th FYP. It designates seven major
sectors as strategic new industries:

* Energy saving and environmental
protection;

* Biotechnology;

* Advanced equipment manufactur-
ing;

e Next-generation IT;

* New energy sources;

¢ New materials, and

¢ New energy-source-powered
vehicles.

The semiconductor industry is includ-
ed as one link in the infrastructure
for next generation IT and, therefore,
relevant semiconductor businesses
will be able to receive government
support providing they meet the
proper conditions. Rule 32 also sets
policy goals for these seven new
strategic industries to reach 8% of
China’s GDP by 2015, increasing

to 15% by 2020. To achieve these
targets, Rule 32 also calls for three
government-supported measures:

e Tax incentives;

* Expansion of government purchas-
es of relevant businesses; and

e Establishment of specialized funds
for the development of strategic
new industries.

Rule 32 also specifies four measures
aimed at private funds. These in-
clude:

* Encouraging financial organiza-
tions to expand credit support for
businesses;

* Pushing the development of ven-
ture capital and equity investment
funds;

e Pushing the development of capi-
tal markets such as securities and
bonds; and

* Diversifying financing channels for
businesses.

Support for the semiconductor in-
dustry under Rule 32 and in the 12th
FYP is markedly more indirect than
in previous FYPs. The most direct
source of support for the semicon-
ductor industry, in fact, comes only
from funding and subsidies for major
scientific and technological projects.
The semiconductor industry had been
the recipient of long-term support

as one of China’s strategic industries
since the 9th FYP.

Under this latest FYP, the industry is
now a subset within seven new stra-
tegic industries—specifically residing
as one part of the infrastructure for
the next-generation IT industry. This
could be a sign that the industry’s im-
portance to China’s development and
economic growth could be declining.

However, at the Executive Meeting

of the State Council on January 12,
2011, it was noted that the software
and semiconductor industries were in
fact new national strategic industries.
As such, they are vital foundations
for the creation of an information-
based society in China. This helped to
confirm that these industries retain
an important strategic role in China’s
national and economic development
outside the framework of the seven
new industries. The State Council has
therefore set out six policies to fur-
ther the development of the software
and semiconductor industries:

e Strengthen investment and
financing;

e Expand support for research and
development;

* Implement tax incentives;

¢ Improve measures to retain and
attract talent;
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e Provide strict enforcement of pro-
tections for IP rights; and

* Regulate markets to maintain
order.

State Council Rule 4 (2011), issued
January 28, 2011, is the most impor-
tant core government policy for the
development of China’s semiconduc-
tor industry during the 12th FYP

in Rule 4 reflects the 12th FYP policy
objectives of improving R&D and
technology to create companies with
strong technical capabilities and large
output. This is a change in direction
relative to the 10th and 11th FYPs,
which had focused on expanding
capacity and output. At that time,
companies were subsidized through
tax incentives regardless of whether
they were profitable or not.

Henceforth, semiconductor firms will receive the support of national tax incentives

as long as they are capable of making a profit. Those unable to generate profits will
face a commensurate lack of government support, making it more difficult to invest
in advanced processes, R&D or capacity expansion.
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period. While Rule 32 (2010) and
the six measures for the software
and semiconductor industries set

out direction for policy and develop-
ment activities for the semiconductor
industry, Rule 4 (2011) sets out
specific encouragement and incentive
measures for China-based semicon-
ductor firms. This could be regarded
as the successor to the policies of
State Council Rule 18 (2000)—
which applied during the 10th and
11th FYP periods.

Of all the policies set out in Rule 4
(2011), those relating to tax incen-
tives will be the most critical to the
development of China’s semicon-
ductor industry and most likely to
affect associated investment. Rule 4
rescinds VAT incentives for semicon-
ductor firms in favor of business tax
breaks. It also expands corporate
income tax incentives and extends
these to include semiconductor pack-
age, testing specialist materials and
equipment firms.

More importantly, instituting tax
incentives through corporate income
tax means that only profit-making
businesses are eligible to benefit from
them. The shift in tax incentives seen

Henceforth, semiconductor firms will
receive the support of national tax
incentives as long as they are capable
of making a profit. Those unable to
generate profits will face a commen-
surate lack of government support,
making it more difficult to invest in
advanced processes, R&D or capacity
expansion. This change in tax incen-
tive policy may increase the degree of
concentration in China’s semiconduc-
tor industry and indirectly work to ac-
celerate mergers between companies
in the industry.

Alongside tax incentives, Rule 4
(2011) also includes several invest-
ment fundraising-related measures
that will become another focal point
for the development of the semi-
conductor industry. There are three
government investment and policy
measures that provide government
subsidies for semiconductor firms on
a selective basis. Only those firms that
have advanced technology and R&D
capabilities should expect to receive
such subsidies. Meanwhile, there are
five fundraising measures that pro-
vide for diversifying financing chan-
nels. This will enable the government
to reduce its share of investment in
companies by increasing the propor-



tion of funds coming from private
financing. These measures are largely
an extension of the goals stated in the
11th FYP: “create a semiconductor
industry centered on private compa-
nies and possessing independently
developed advanced technologies”.

The effects of the relevant policies

of China’s 12th FYP are projected to
move China’s IC manufacturing in-
dustry in two key directions: increas-
ing and accelerating concentration
within the sector and increasing the
number of firms funded from security
market listings. The following results
are likely:

¢ Increased number of Chinese IC
design firms;

¢ Increased concentration of China’s
IC design industry;

* Increased IC design share of
China’s semiconductor industry
revenue;

¢ Mobile communications to become
more central to China’s semicon-
ductor industry technology and
development;

e Advanced packaging to become a
key technology for next generation
IT (within the 12 FYP seven new
strategic industries);

¢ Increased concentration of China’s
IC wafer foundry industry;

* Increased Chinese government
stake in IC wafer foundry
firms; and

* Decreased IC wafer foundry
share of China’s semiconductor
industry revenue.

Although the MIIT official FYP for
the 2011-2015 period has yet to be
published, there have been several
semi-official press releases and state-
ments that provide an insight into
their designs for the semiconductor
industry. One states that “the goal

is for China-made IC sales to exceed
330 billion yuan (or RMB, about
US$49B) and meet 27.5 percent of
domestic demand in 2015.”

Another source, Xinhua, quoting
MIIT Vice Minister Yang Xueshan

(EE Times Asia 4/25/2011), says that

the MIIT expects China’s IC market
to top US$180B in 2015. If attained,
this goal would require China’s IC
industry to achieve an average 18%
CAGR over the next five years, while
projecting that China’s IC market
would grow at a 10.6% CAGR.

Finally, in the EE Times Confidential
Special Report: China Fabless Profile
(Summer 2011), this quote appears:
“In China’s 12th FYP, which took ef-

fect this year, the central government
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has called for the country’s total IC
design revenues to double from about
US$7.7B in 2010 to roughly US$16B
in 2015.” Attainment of this goal
would require China’s IC design sec-
tor to achieve an average 16% CAGR
over the next five years.

Financial markets and IPO
funding

As noted in last year’s update report,
China has emerged as a significant
source of new companies and, more
recently, of financial funding for
semiconductor start-ups. Accord-
ing to Thomson Reuters, Chinese
domiciled companies represented
the second largest group of semicon-
ductor IPOs (initial public offerings)
completed between 2005 and 2010.

Figure 26: China versus worldwide semiconductor IPOs, 2005-2010
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During that period, there were a
total of 339 semiconductor IPOs
completed worldwide, including 52
by South Korean, 77 by Chinese and
100 by Taiwanese companies. The
77 Chinese IPOs represented 23% of
the number of IPOs and 43% of the
proceeds realized. However, prior to
2009, less than half of Chinese IPOs
were completed in China’s financial
markets. That trend changed very
significantly in 2009 with the open-
ing of the Shenzhen Stock Exchange
Small and Medium Enterprise (SME)
Board and the ChiNext Board to
facilitate fund-raising of small- and
medium-sized enterprises and grow-
ing venture enterprises. ChiNext was
launched in 2009 and offered a new
capital platform for Chinese enter-
prises engaged in innovation and
other growing industries.

Percent

80%

40%

0%

2009 2010



There was also a significant rebound
of IPO activities in the Greater China
capital markets in the second half of
2009, even though other worldwide
capital markets were still suffering
from the global recession and con-
tracting economies. As result, nine
Chinese companies represented 25%
of the 36 semiconductor IPOs com-
pleted in 2009 and 77% of the funds
raised by completed IPOs in 2009.
Seven of those nine IPOs were com-
pleted in China’s financial markets,
accounting for 75% of all worldwide
semiconductor IPO funding in 2009.

That momentum continued through
2010, with 30 Chinese companies
completing more than 70% of the

42 semiconductor IPOs completed in
2010. Twenty-six of these took place
in China’s financial markets, account-
ing for 65% of total funding. During
2010, China overshadowed the US
and the rest of the world with the

most technology IPOs—67 Chinese
companies completed their IPOs in
2010 as compared to 19 US compa-
nies. China’s Shenzhen exchange
displaced NASDAQ as the leading ex-
change for technology IPOs, account-
ing for 49% (53) of total deals and
40% (US$7.2B) of total funds raised.
China’s strong showing was largely

a result of its focus on technology
manufacturing and the semiconduc-
tor and alternative energy subsectors.

While China’s predominance in tech-
nology IPOs has continued through
the first two quarters of 2011, the
number of semiconductor IPOs has
decreased significantly. There were
three times as many internet software
& services IPOs as semiconductor
IPOs. Chinese companies accounted
for 60% of the 53 technology IPOs
that were completed during the first
two quarters of 2011. However, there
were only six semiconductor IPOs

Table 11: China versus worldwide semiconductor IPOs 2005-2010

2005 2006 2007 2008 2009 2010 1Q/11 2Q/11 Total 6 yrs
2005-10

Worldwide semiconductor IPOs

Number of IPOs 73 91 69 28 36 42 3 3 339
Proceeds (US$ milions) 30060 3,663.8 3,727.1 6782 16936 62026 2785 9950 18971.3

Chinese semiconductor company IPOs

Number of IPOs 5 17 15 1 9 30 1 1 77
%ofwor|dw|de .......................... 6 8% ...... 187% ...... 21 7% ......... 3 6% ...... 250% ...... 71 4% ...... 333% ....... 333% ........... 22 7%
Proceeds (US$ millions) 4079 7436 1,005 374 13089 44935 630 1350 81009
. %ofwor|dw|de ........................ 136% ...... 203% ...... 293% ......... 5 5% ....... 773% ...... 724% ...... 22 5% ....... 136% ............ 42 7%

Chinese market semiconductor IPOs

Number of IPOs 0 7 7 1 7 26 0 1 48
. %ofworldw|de .......................... 0 o% ......... 77% ...... 101 % ......... 3 6% ....... 194% ....... 61 9% ........ 0 0% ....... 333% ............ 142%
Proceeds (US$ milions) 00 2855 3516 374 12707 40625 00 1350 6007.7
%ofwor|dw|de .......................... o 0% ......... 78% . 94% ......... 5 5% ....... 750% ....... 555% . 00% ....... 136% ............ 317%

Chinese semiconductor company = domiciled in China

Source: Thomson Reuters 2010-2011
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completed during this period

and just two were for Chinese
companies. Although second quar-
ter IPO activity was robust, growing
market uncertainty about slowing
economic growth, combined with
volatility in global capital markets,
may slow the enthusiasm for IPOs
in the coming quarters.

Over the longer term, it is expected
that the 12th FYP’s policies aimed at
promoting different levels of market
stock transfer mechanisms will help
businesses to expand financial chan-
nels in phases as their operations
grow in scale. This will likely provide
greater incentive for Chinese semi-
conductor companies to list them-
selves on these domestic exchanges.

Figure 27: China versus worldwide semiconductor patents 2005-2010
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One of the policy objectives of the
12th FYP for the semiconductor
industry is to foster a group of semi-
conductor firms that will develop into
global leaders in terms of both tech-
nology standards and market share.
Rule 4 (2011) aims to create globally
competitive Chinese semiconductor
firms assisted by seven policy areas,
including an IP protection policy.

Generally, Rule 4 (2011) reinforces
the focus of the Chinese government
to promote and support the software
and IC industries. This includes the
continuation of existing tax incen-
tives, for example, the reduced
corporate income tax (CIT) rate

of 15% for new/high technology
enterprises (NHTESs).
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One of the criteria for qualification
for NHTE status is the number and
quality of core proprietary intellec-
tual property (IP) rights. According
to data from the Derwent worldwide
patent database, China’s share of
worldwide semiconductor technol-
ogy focused patents published by year

ductor patents basic issued in 2005 or
2006. Then, in 2007, the figure grew
to 1.3% and then in 2008 to 6.2%.
Following a decline to 5.5% in 2010,
China is now expected to account for
about 6% of semiconductor patents
basic issued during 2011. This means
that for the past four years, 5% to 6%

Perhaps more important is the gradual growth of China’s
share in the first instance of a semiconductor patents
publication, referred to as the patent basic statistic.

had increased from 13.4% in 2005

to a peak of 21.6% in 2009 before
declining to 17.7% in 2010. China’s
share declined further during the first
half of 2011 and is forecast to decline
to about 11% for 2011.

Perhaps more important is the gradu-
al growth of China’s share in the first
instance of a semiconductor patents
publication, referred to as the patent
basic statistic. China had no semicon-
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of patents on semiconductor inven-
tions are being first issued in China.
Further research with the Innography
patent data base reveals that these
Chinese semiconductor patents are
being issued to companies registered
outside of China (this might include
SMIC which is incorporated in the
Cayman Islands), but that the major-
ity of the listed inventors are identi-
fied as of Chinese nationality.
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China’s IC consumption
exceeded our aggressive
growth scenarios for every
year since 2003. However,
China’s IC production,

which exceeded the original
conservative scenario for
every year since 2003, fell
short of the moderate scenario
in 2009 and 2010.




Overview

PwC’s original 2004 report examined
the effects that different levels of
growth in the Chinese IC semicon-
ductor industry would have on the
greater industry. We used scenarios
that spanned the time period of 2003
through 2010. We also analyzed the
developments, investments and mile-
stones that would need to occur for
China to achieve each level of growth
during the forecast period. Finally,
we predicted the likelihood that
China would achieve each level of
growth—conservative, moderate or
aggressive—based upon then current
market conditions.

In subsequent updates, we reex-
amined these original production
growth scenarios and revised our
analysis. Before the global recession,
we had not identified any fundamen-

tal changes that would cause

the basic concepts of our original
production growth scenarios to be
changed. However, we did add revi-
sions to each scenario for the 2008
Update, reflecting the application
of then current market conditions
to those concepts.

The global recession significantly
altered the relative likelihood of
those revised scenarios. While it
remains very likely that our original
market projection and conservative
production scenario would be met or
exceeded, the 2008 revised scenarios
become very unlikely. Further, the
global recession made revisions based
upon our conservative production
concepts less likely than those based
upon our moderate concepts. An
examination of those scenarios and
recent history may provide a better
understanding of China’s recent and
potential impact on the semiconduc-
tor industry. Those revisions along
with our original forecasts are shown
in Figure 28 where we have also add-
ed actual consumption and produc-
tion through 2010 for comparison.

Figure 28: China’s integrated circuit production and consumption forecasts compared with actual
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Conservative growth
scenario

Our conservative growth scenario
was based upon the assumption that
China would only be able to equip
and ramp to full capacity at mature
yields all current and committed
wafer fabrication plants that existed
as of mid 2004. Under those original
assumptions, China’s IC industry
revenues were forecast to reach
US$16B by 2010. In the 2008 Update,
we refined our scenario model to
incorporate a trend of continuing
decreasing average wafer values to
US$800 per 8-inch equivalent wafer

" As a result of the global recession, CSIA in March 2010
had forecast IC production revenue to increase to
128 billion Yuan (US$18.7B at 2009 FX rates) by
2010 and to 172 billion Yuan (US$25.2B) by 2012.

with an average of 90% capacity
utilization. We also assumed that the
plants then under construction would
realize only 50% of their nominal
capacity by 2010.

To better reflect the realities of the
global recession, in the 2009 Update
we further refined this scenario
model to consider a three-year
recovery cycle through 2011, a
further decrease in average wafer
price to US$700 and a 40% increase
in equipment required to reach full
capacity. That revised scenario could
have resulted in an increase in 2012
IC production revenue to US$30B,
requiring an additional investment of
at least US$19B for capital equipment
and facilities. Although SEMI and
others reported that the Chinese
government was likely to invest a
total of over US$20B in semiconduc-
tors over the next five years, we
concluded that attainment of this
scenario projection no longer ap-
peared probable. It seemed unlikely,
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regardless of availability, that anyone
would make such large investments in
additional semiconductor capacity—
especially in less-than-advanced
technology—at least until a recovery
from the world economic crises was
clearly underway.

Moderate growth scenario

Our moderate growth scenario was
based upon China achieving the
specific objectives articulated by the
Chinese Semiconductor Industry
Association (CSIA) in 2002, with

IC production revenues forecasted
to reach US$24.1B by 2010. These
objectives called for meeting 50% of
domestic demand by 2010 with IC
production of 20 billion pieces and
revenue of 60 to 80 Yuan (US$7.2B
to US$9.6B) by 2005. It then called
for 50 billion pieces and revenue of
200 billion Yuan (US$24.1B at then
current FX rates) by 2010. This fore-
cast represented a CAGR of 25% from
2004 to 2010.

As a result of the global recession,
CSIA in March 2010 had forecast

IC production revenue to increase

to 128 billion Yuan (US$18.7B at
2009 FX rates) by 2010 and to

172 billion Yuan (US$25.2B) by
2012. That forecast represented a
CAGR of 15.8% from 2009 to 2012,
but fell short of the CSIA’s original
revenue objective—and well short

of their 50% of domestic demand
objective (practically reaching no
more than 20% of China’s consump-
tion demand by 2010). However, in
order to realize this revised moderate
growth scenario, China would require
further capital investment of less than
US$8B. The investment requirements
for that revised moderate scenario be-
came less than half that of the revised
conservative scenario. As a result,
achievement of the revised moderate
scenario appeared to be more prob-
able than achievement of the revised
conservative scenario.



The global recession made the
scenario revisions based upon our
conservative production concepts
less likely than those based upon our
moderate concepts. The basic prem-
ises underpinning our conservative
scenario concepts were: a) that future
achievements are more determined
by capabilities than by intentions

and that b) if you build it they will
come, or, in other words, invest-
ments made in physical plants would
ultimately be completed and utilized.
The resulting concepts were effec-
tive for the earlier years. But with

the recession, it appears not all wafer
fabs that have started construction
will be completed nor that all of those
starting production will soon be fully
equipped and ramped to full produc-
tion. This is because: investment
requirements for large, leading-edge
plants have increased significantly;
investment sources have dried up;
physical plants can be initially built
as lower-cost shells with individual
modules completed on an as-needed
or as-financed basis only; equipment
investment requirements are three to
four times as much as plant invest-
ment requirements; investments are
being focused on advancing technolo-
gy capabilities rather than increasing
capacity; and, with one notable IDM
exception, China continues to lag in
wafer fabrication technology by more
than two years.

Aggressive growth
scenario

Our aggressive growth scenario was
based upon the assumption that
the Chinese semiconductor market
would grow from its 2003 level at
20% CAGR, twice the worldwide
rate. It also called for China achiev-
ing its goal of having its IC industry
revenues equal to at least half of its
market demand by 2010, amount-
ing to US$44.8B in that year. Under
those original assumptions, China’s

IC market was forecast to reach
US$89.5B by 2010. The Chinese
authorities have postponed their goal
of growing their IC industry revenues
to equal half of their IC consumption
market from 2010 to some indefinite
time in the future. However, our ag-
gressive growth scenario remained
based upon that concept for compara-
tive purposes through 2010. Under
the 2009 revision to that aggressive
growth scenario, China’s IC industry
would have had to reach revenues of
US$47.5B by 2010 (which was impos-
sible) or to US$59.6B by 2012 (which
represented a 54% CAGR from 2009
to 2012—also very unlikely).

Furthermore, under the most likely
business model, that scenario would
have required China to increase

its wafer fab capacity to almost
4,500,000 8-inch equivalent WSpM
(wafer starts per month) by 2012.
This would require an additional
investment of about US$50B beyond
that required for the conservative
growth scenario—another unlikely
scenario. We believe that the size of
the required investment and the un-
certainties of being able to undertake
such a plan probably explain why the
goal of growing the IC industry to
equal half of the IC market has been
indefinitely postponed.

This scenario is most sensitive to
China’s IC industry business model
and reporting practices. Assume

that China would be able to radically
expand its design (fabless) sector to
achieve a business model where all its
wafer fabrication and packaging and
testing production could be used to
support that design. Assume also that
the nation would continue its current
reporting practices, with its inherent
double counting. Under these cir-
cumstances, the aggressive scenario
could have been achieved simply by
completing and fully utilizing four ad-
ditional new plus all the current and
committed wafer fabrication plants.
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This would reduce the required ad-
ditional capital investment to about
US$5B, for a total investment of
US$25B by 2012. However, all this
would still require China’s design
(fabless) sector to grow more than
nine times during the three years
from 2010-2012. While we consider
that to be an impractical scenario, we
believe it provides valuable insight
into the impact of that business
model and China’s motivation to con-
tinue incentivizing the development
of their IC design sector.

China’s performance
compared with the
scenarios

Figure 28 includes China’s actual
performance for 2003 through 2010.
Comparing actual performance to
our original scenarios shows that
China’s IC consumption exceeded
our aggressive growth scenarios for
every year since 2003. However,
China’s IC production, which exceed-
ed the original conservative scenario
for every year since 2003, fell short of
the moderate scenario in 2009 and
2010. It also totally missed the
aggressive scenario in 2009 and 2010
after falling short of this yardstick for
the first time in 2008.

In fact, both the revised conserva-
tive and moderate scenarios were
achieved in 2010. According to the
CSIA 2011 annual report, China’s

IC unit production increased 57.5%
to 65.2 billion pieces, while IC pro-
duction revenue increased 29.8% to
144 billion Yuan (US$21.3B) in 2010.

Several factors have contributed to
this outcome. China’s IC consumption
market has grown more than two and
a half times the worldwide rate and
much faster than forecast. China’s

IC market has grown at a 23.3%

CAGR from 2003 to 2010, while the
worldwide IC market has grown at

a 8.5% CAGR. The negative impact
of the global recession on China’s IC
consumption, measured against a
2007 average quarter baseline, oc-
curred later and was less severe than
on the worldwide market. As a result,
China accounted for more than three
quarters of the total net increase in
the worldwide IC market between
2003 and 2010. During those seven
years, China’s IC consumption market
grew from US$25B to US$109B, an
increase of US$84B, while the world-
wide consumption market grew from
US$140B to US$248B, an increase

of US$108B.

China’s IC market growth is now
expected to moderate, approach-
ing the worldwide rate. The CSIA
now forecasts that China’s IC market
growth in local currency (RMB) will
average almost 11.6% CAGR for the
next three years through 2013. This
is approximately 3% greater than is
currently forecast for the worldwide
market growth rate.

China’s IC production was more se-
verely affected by the global recession
in 2009 than the worldwide industry.
As a result, while China’s IC produc-
tion has increased by an average 26%
CAGR during the past seven years,
that rate was down from 40% for

the first four years, was less than our
moderate scenario and significantly
less than our aggressive scenario. The
very high rate of growth achieved
through 2007 was the result of:

* An extraordinary 190% increase in
the IC manufacturing (primarily
foundry) sector in 2004;

e Three years of greater than 50%
per year growth in the IC design
(fabless) sector between 2004 and
2006; and

* A greater than 40% increase in the
IC packaging & test sector in 2006.



China has fewer, but much larger,

IC wafer fabs than was expected in
2004. By the end of 2010, China had
more (51) IC wafer fabs in produc-
tion than committed (46) at the start
of 2004, with significantly more
capacity, (1,701K versus 939K 8-inch
equivalent Wafer Starts per Month).
Also, China has more than doubled
the amount of IC packaging and
testing done with imported wafers
since 2005. China’s IC production
declined by 10% in 2009 as a result of
the global recession, and recovered
slightly more slowly, 31% versus 32%,
than the worldwide industry in 2010.
China’s expectations for IC industry
growth have improved significantly
from a year ago. The CSIA forecasts
that China’s IC production in local
currency (RMB) will average almost
a 20% CAGR for the next three years
through 2013, significantly higher
than China’s IC market growth and
about four percentage points higher
than forecast a year ago. The CSIA
forecast for China’s IC industry reve-
nue is 23% greater than their forecast
of a year ago.

Recession, recovery and
new scenarios

Figure 29 illustrates the relative
impact of the global recession and
recovery on China’s IC consumption
and production during the period
from first quarter 2007 through
second quarter 2011. It uses an index
comparing China’s IC consumption
and production revenues for each
quarter as a percent of 2007 average
quarter consumption and production
revenue against a similar measure

of the worldwide IC market. For
example, it shows that in Q1/2009,
China’s IC consumption had fallen to
92.9% of 2007 quarter average, IC
production to 72.1% and worldwide
IC market to 68.4%. The year 2007
was selected as the index base as it
was the most recent complete year
not affected by the global recession.

This comparison demonstrates that
the impact of the global recession was
later and less severe on China’s IC
consumption than on the worldwide
IC market. China’s IC consumption

Figure 29: Comparison of China vs. worldwide semiconductor growth by quarter, 2007-2010
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Figure 30: Comparison of China’s IC industry sector growth by quarters 2007-2010
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index dropped below 100% for only
one quarter, Q1/2009. By compari-
son, the worldwide IC market index
dropped below 100% for four quar-
ters, starting in Q4,/2008. China’s

IC market recovery was earlier and
stronger than the worldwide IC mar-
ket recovery. Since Q1,/2008, China’s
IC market has outperformed the
worldwide IC market every quarter.

This comparison also demonstrates
that the impact of the global reces-
sion on China’s IC production indus-
try was somewhat less severe than on
the worldwide IC market during the
first three quarters of the recession
(Q4/2008-0Q2/2009), but became
more severe during Q3/20009. It also
shows that China’s IC industry recov-
ery since Q3/2009 was more volatile
than that of the worldwide IC market,
with the index dropping below that
of the worldwide IC market for two
quarters, Q1/2010 and Q3/2010.

China’s IC industry recovery has
been more volatile but stronger
than that of the worldwide market.
Since Q1/2008, China’s IC industry
has outperformed the worldwide
IC market for eleven out of fourteen

quarters. Further, it can be seen from
this comparison that although China’s
IC consumption and production
revenues increased slightly less than
the worldwide IC market in 2010,
their relative performance was better
than that of the worldwide IC market
because they were growing from a
stronger 2009 base.

Figure 30 illustrates the relative
impact of the global recession and
recovery on the three segments of
China’s IC industry: IC design, IC
manufacturing and IC packaging and
testing, during the period Q1/2007
through Q2/2011. It compares rev-
enues for each quarter as a percent of
2007 annual quarter revenues against
a similar measure of the worldwide
IC market. For example, it shows that
in Q1/2009, China’s IC design sector
revenue was 111.4% of its 2007 quar-
ter average. Meanwhile, IC manu-
facturing sector revenues dropped to
62.8% and IC packaging and testing
sector revenues fell to 63.9%.

This comparison illustrates the rela-
tive strength and success of China’s
IC design (fabless) sector during both
the recession and the subsequent



recovery. All quarters had an index
value greater than 100% and, with
the exception of Q3/2008, all quar-
ters had index values larger than the
worldwide IC market. China’s

IC design (fabless) sector continues
to be strongly driven by China’s semi-
conductor consumption market and
especially China’s domestic consump-
tion. Successful companies in this
sector continue to grow by a number
of means. This includes: exploiting
opportunities for China’s white label
handsets and other consumer elec-
tronic products; reducing costs for
alternative products for volume-
based electronic systems manufac-
turers; addressing unique Chinese

relatively lower quarter in Q1/2010,
followed by three better quarters,

to again finish with better relative
annual performance for 2010.

Over the long term, the growth of
China’s IC manufacturing sector will
be determined by the availability and
relative cost of investment capital.
Almost all of the sector revenue is
produced by foundry and IDM wafer
fabrication facilities. Increasing
wafer fabrication capacity is very
capital intensive. The Chinese govern-
ment has provided some very inno-
vative investment funding (through
separate provincial agencies) for
China’s largest foundries, but those

China’s IC manufacturing sector, which includes both foundries and IDM wafer
fabrication facilities, was impacted by the global recession one quarter later
than the worldwide IC market and not quite as severely.

standards and requirements for
products such as smart cards and
developing designs for China’s major
OEMs. There has also been some sec-
tor consolidation as well as continued
government incentive support for
new entrants and successful survi-
vors. Therefore, we expect this sector
to continue to grow faster than the
other sectors of China’s semiconduc-
tor industry and faster than China’s
consumption market.

China’s IC manufacturing sector,
which includes both foundries and
IDM wafer fabrication facilities, was
impacted by the global recession one
quarter later than the worldwide

IC market and not quite as severely.
There were three quarters in 2009
with index values of less than 100%,
two of which were a bit lower than
the worldwide IC market. How-
ever, the sector had a much stronger
recovery in Q4/2009 to finish with
somewhat better relative annual
performance for 2009. It also had one

foundries have yet to earn an attrac-
tive return to support further expan-
sion via internal growth or outside
funding. They seem to be handi-
capped by high depreciation expenses
and low, technology-limited, selling
prices. They have also been two or
more years behind their leading com-
petitors in implementing the most
advanced technologies.

Whether they can make the invest-
ments required to fully equip and
ramp their facilities to further
increase their capacity is most likely
to be dependent upon continuing Chi-
nese government assistance. The mul-
tinational IDMs have the appropriate
technology and three have made
significant investments in China’s IC
manufacturing sector. However, there
is a finite and decreasing number of
such IDMs and there is intense com-
petition between different locations
to attract their next wafer fab capac-
ity investment. Whether another IDM
is attracted to invest in a major wafer
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fabrication plant in China will be
determined by the success of the first
three IDMs and the availability of at-
tractive investment incentives. While
that is a reasonable possibility, it

may be several years before it has an
impact on China’s IC manufacturing
sector. Therefore, we expect that over
the next five years China’s IC manu-
facturing sector will grow along the
lines of our moderate scenario, which
forecasts increases of almost 70%.

China’s IC packaging and testing sec-
tor was the most severely impacted
by the global recession and has had a
weaker and more volatile recovery. It
was the first sector to be impacted by
the recession, with its index dropping
more sharply than the worldwide

IC market in Q4/2008. It had four
successive quarters with an index of
less than 100%, with three of those
quarters below the worldwide IC mar-
ket index. Its recovery since Q1/2010
has been variable, with its relative
index performance in three of the six
quarters through Q2/2011 weigh-

ing in at less than the worldwide IC
market. This includes Q3/2010, when
the index was below 100%.

As aresult, China’s IC packaging

and testing sector’s relative perfor-
mance for all of 2009 and 2010 has
been below that of the worldwide

IC market. China’s IC packaging and
testing sector has been more affected
by the worldwide semiconductor
market than the local market. Most



of the sector’s capacity is owned and
controlled by multinational semi-
conductor or SATS companies with
similar facilities in several regions.
During business cycles, these compa-
nies will allocate capacity between
their different facilities based upon
cost, capability, qualification, logistic
and other considerations.

During previous cycles this sector

has grown faster than the worldwide
market primarily because companies
added capacity in China to meet their
growth in worldwide demand in pref-
erence to other regions because of fa-
vorable cost considerations. But Chi-
na’s cost advantage for IC packaging
and testing may be waning as other
countries, e.g., Vietnam, Philippines,
et. al., offer very competitive wage
rates and incentives. On the other
hand, China has developed strong
infrastructure support for IC packag-
ing. There could also be supply chain
and logistical advantages for locating

transfer of electronic systems produc-
tion to China is forecast to continue
through the next business cycle,
although probably at a slower rate.
Forces at work include further world-
wide industry cost and market-driven
restructuring, China’s competitive
support infrastructure, China’s longer
term economic stimulus programs
and China’s growing domestic market
demand. As a result, China’s semicon-
ductor consumption market will con-
tinue to grow somewhat faster than
the worldwide market and should
gain at least a couple of percentage
points of market share over the next
five years.

However, an increasing share of this
market will come from domestic
consumption. If the relative share
of domestic versus export consump-
tion increases at the expected GDP
growth rates of China versus the
world, the share of China’s semicon-
ductor consumption market used in

Over the long term, the growth of China’s IC manufacturing sector will be determined
by the availability and relative cost of investment capital. Almost all of the sector
revenue is produced by foundry and IDM wafer fabrication facilities.

IC packaging and testing in China to
meet the needs of China’s consump-
tion market provided customs and
VAT issues are effectively resolved.
As noted in our 2010 Update, if the
Chinese government continues to
provide competitive incentives, there
is alogical reason to expect China’s
IC packaging and testing industry to
grow faster than China’s IC consump-
tion market and to increase by at least
60% over the next five years.

If the semiconductor recovery is sus-
tained despite current global econom-
ic uncertainties, it is expected that
China’s electronic systems production
will continue to grow at a greater

rate than worldwide production. The

the production of electronic products
for domestic use will increase by
seven percentage points to almost
40% in five years’ time. This should
further increase the importance of
semiconductor companies develop-
ing products that meet the unique
requirements of China’s domestic
market, ranging from white-label
handsets to transportation and medi-
cal infrastructure servers. It should
also increase the government’s focus
and efforts to encourage the develop-
ment of China’s IC design (fabless) in-
dustry sector and to reduce the use of
foreign-owned intellectual property.
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Such a scenario would
result in China’s IC industry
growing at a slightly greater
than 9% pace for the next
five years to reach revenue
of US$33B by 2015.

New scenarios for the
12th FYP

Since our original 2004 report, China
has progressed through the last of its
10th and all of its 11th Five Year Plan
periods and the semiconductor indus-
try has progressed through more than
one complete business cycle. There-
fore, based upon those experiences, it
seems appropriate to revise the basic
assumptions and business models
used for our further scenario analysis
of China’s IC industry. The following
is a concise summary of our analy-

sis of new conservative, moderate
and aggressive growth scenarios for
China’s IC industry over the period
from 2010 through 2015. The analy-
sis covers the assumptions, business
models, developments, investments
and milestones for each scenario over
that five year period.

The moderate scenario is based upon
an assumption that China completes
and fully equips all current plus its
two committed IC wafer fab facilities
that are currently under construc-
tion. It will further ramp all into full
production and operate at a utiliza-
tion and effectiveness that averages

90% of their WFW nominal capacity.
Output, it is assumed, will earn an
average of $600 per 8-inch equiva-
lent wafer. This scenario further
assumes that all of the resulting wafer
fab output is packaged and tested

in China—this being in addition to
the 2010 volume of imported wafer
devices packaged and tested in China.
It also supposes that China’s IC design
sector grows at the same CAGR as the
IC manufacturing sector.

Such a scenario would result in
China’s IC industry growing at a
slightly greater than 9% pace for the
next five years to reach revenue of
US$33B by 2015. It would require
an additional investment of about
US$13B. Under this scenario, if the
IC design sector were to grow at

the CCID forecast of 26.7% CAGR,
China’s IC industry revenue would
increase at more than a 14% rate to
reach US$41B by 2015 for about the
same capital investment. We believe
this to be the most likely scenario,
with about a 65% probability.

The conservative scenario is based
upon an assumption that China
completes and equips all current

Figure 31: China’s integrated circuit production and consumption 12th FYP scenarios compared with actual
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and the two committed IC wafer fab
facilities currently under construc-
tion to 70% of their nominal capacity,
ramps them into full production and
operates them at a utilization and
effectiveness that averages 90% of
their 70% WFW nominal capacity. We
estimate that 70% of nominal capac-
ity is slightly more than the highest
level equipped in China to date. That
level was achieved in 2009, but then
declined to about 61% in 2010. This
scenario further assumes that all of
the resulting wafer fab output is pack-
aged and tested in China in addition
to the 2010 volume of imported wafer
devices packaged and tested in China,
and that China’s IC design sector
grows at a 10% CAGR, slightly higher
than China’s forecast GDP growth.

This scenario would result in China’s
IC industry growing at a CAGR of
slightly less than 5% to reach revenue
of US$27B by 2015. It would require
an additional investment of about
US$4B. The results of this scenario
are almost the same as what would
result if China’s IC manufacturing
sector grew at the same rate as the
worldwide GDP, while China’s IC

PwC

design grew at the same rate as
China’s GDP. We believe this to

be aless likely scenario, with about
a 20% probability.

The aggressive scenario assumes that
China’s IC industry and IC design
sector achieves the goals established
by MIIT as part of China’s 12th FYP.
Those goals are for China’s IC indus-
try to achieve revenue of 330 billion
RMB and China’s IC design sector to
reach 70 billion RMB by 2015. Work-
ing from the assumptions used for
the moderate scenario, these goals
would require a remarkable set of
circumstances, including the addition
of more than 10 large wafer fab facili-
ties (each as large as the Intel Fab 68
in Dalian), along with an additional
investment of US$21B (beyond the
US$13B required for the moderate
scenario), bringing total investment
to almost US$34B. Achievement of
the MIIT 12th FYP goals will, mean-
while, require China’s IC industry

to achieve an 18% CAGR for the five
year period through 2015. We believe
this to be the least likely scenario,
with a 15% probability.
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Appendix
Interpreting Chinese semiconductor statistics




Despite increasing international inter-
est and press coverage, market reports
and statistics on the Chinese semicon-
ductor industry remain difficult to ob-
tain and are often subject to misinter-
pretation or skepticism. Nonetheless,
this report is based, in part, on data
derived from Chinese sources. We

use this data for two reasons. First,
Western sources on the subject are
incomplete and somewhat divergent
and second, this is the same data used
by the Chinese policymakers.

The two principal indigenous sources
for most Chinese semiconductor in-
dustry and market reports, data and
statistics are the China Center

for Information Industry Develop-
ment (CCID) Consulting and the
China Semiconductor Industry
Association (CSIA). Both are associ-
ated with the Ministry of Industry
and Information Technology (MIIT)
and share common data sources and
industry analysts. Below we delineate
how these Chinese sources differ
from conventional semiconductor
industry statistics.

Definitional differences

CCID and CSIA measure and report
on the China semiconductor mar-

ket only. Their data is based upon

a consumption model. They obtain
data on the output of China’s elec-
tronic systems production, calculate
the consumption of semiconductors
in every electronic product, value at
current local average selling prices
and then add all the consumption to
get the total of China’s semiconduc-
tor market size. CCID collects output
data on electronic system production
from MIIT, National Bureau of Statis-
tics of China, General Administration

of Customs of PRC, CCID’s Elec-
tronic Products Research Database
and other industry associations and
organization. This is different from
World Semiconductor Trade Statis-
tics (WSTS) and most international
market research firms which measure
and report on the worldwide semi-
conductor market based upon a sales
model. The WSTS and others com-
pile their reports of semiconductor
market size based upon sales revenue
data collected from semiconductor
companies. As a consequence, there
can be significant differences and dis-
crepancies resulting from the use of
these two different models and from
major inventory changes, dislocated
purchasing, WSTS’ lack of Chinese
company participants and the differ-
ence between worldwide and Chinese
local average selling prices.

In addition, CCID has had to make
some noticeable adjustments to their
historical Product Structure of China
Semiconductor Market database to
bring it into complete and inclusive
alignment with the international
definitions of the O-S-D market seg-
ments. It appears that prior to 2008
CCID included LEDs in their discrete
market segment and only reported
photo electrics rather than all opto-
electronic devices. CCID’s semicon-
ductor monthly monitoring reports
still only include the IC and discrete
markets and not the optoelectronics
and sensors markets.

Because both CCID and CSIA compile
their data and write their reports

in Chinese, their English-language
translations of the reports contain a
number of anomalies. For example,
while traditional industry reports use
three orders of magnitude such as
thousands (kilo), millions (mega),
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and billions (giga), China’s reports
use two orders of magnitude such as
ten-thousands and hundred-millions.
So analysis requires a translation to a
common standard.

Further, both the CCID and CSIA
compile and analyze their industry or
production data based upon a struc-
ture that is somewhat different from
that employed by Western analysts.
This industry structure is not clearly
defined in their English-language
reports, but may be best described by
the following statement contained in
CSIA’s seminal report, An Investiga-
tion Report of China’s Semiconductor
Industry 2002:

“The term ‘the semiconductor indus-
try’ in this report covers IC [integrat-
ed circuit] design, IC manufacture,
packaging and test, semiconductor
discrete device and semiconductor
supporting sector, etc. In view that
the investigation on supporting sector
is not comprehensive, the term ‘China
semiconductor industry’ in ‘General
Introduction’ and in its relevant sta-
tistic data excludes this sector.”

Therefore, according to CCID, CSIA
and MIIT usage, their reports on the
Chinese semiconductor industry are
based upon an industry structure
organized into the following sectors:

IC design This sector includes IC
design companies, institutes and
laboratories, as well as all fabless IC
semiconductor companies in China
regardless of ownership structure.
Most of the revenue and all of the
unit production reported for this
sector come from product sales by
fabless semiconductor companies.

IC manufacture Sometimes iden-
tified as the chip manufacturing
industry, this sector includes wafer
foundries, wafer fabrication plants of
foreign IC semiconductor companies
and Chinese IC integrated device
manufacturers (IDMs). As a result,

the revenue and unit production
reported for this sector is a hetero-
geneous mix of wafer and finished
product unit sales.

IC packaging and testing This sec-
tor, which is sometimes identified

as the encapsulation and testing
industry, includes the IC semicon-
ductor packaging, assembly and test
(SPA&T) plants of foreign semicon-
ductor companies, as well as all IC
semiconductor assembly and test
services (SATS) plants and companies
in China.

This sector does not include the
discrete SPA&T plants of foreign
semiconductor companies or the IC
SPA&T activities of Chinese IDMs.
Nor does it include LED plants since
the CSIA continues to include LEDs
within the discrete industry. Because
some SPA&T plants of foreign semi-
conductor companies use a wafer/die
sale/buy-back or imported process-
ing business model and others use

a consigned wafer/die or another
toll-processing business model, the
revenue reported for this sector is not
homogeneous and is potentially mis-
leading. However, reported unit pro-
duction is relatively homogeneous.

Discrete device This sector includes
all Chinese discrete IDMs and sev-
eral Chinese SPA&T plants, as well

as all discrete wafer fabrication and
SPA&T plants of foreign semicon-
ductor companies in China. It also
includes LEDs, which CSIA contin-
ues to include within the discrete
industry sector. Because many of the
SPA&T plants of foreign semiconduc-
tor companies use a consigned wafer/
die business model rather than the
fully-costed IDM business model, the
revenue reported for this sector is not
homogeneous and can be misleading.
However, reported unit production is
relatively consistent and reliable.



Data compilation methods

Both the CCID and CSIA compile
their industry data from reports or
survey responses filed by the various
entities in each industry sector. These
entities usually report their activities
as separate stand-alone companies,
and the CCID and CSIA consolidate
the reports from each company in an
industry sector without any elimina-
tions or offsets. The results are often
industry-sector totals that are aggre-
gates of different inputs and therefore
misleading. For example, the data
might include foundry wafer rev-
enues and wafer shipments combined
with IDM finished-unit product sales
revenues and unit shipments.

Because at least three of the largest
SPA&T plants of foreign semicon-
ductor companies use a wafer/die
sale/buy-back business model, their
reported revenues are approximately
two and a quarter times as large as
they would be if reported using the
conventional consigned wafer/die
(cost less die) basis. This reporting
difference is significant and could
account for an overstatement of

15% in the 2010 revenues for the IC
packaging and testing sector, 7% in
the 2010 revenues of the Chinese IC
industry and 4% in the 2010 revenues
of the overall Chinese semiconductor
industry.

Probable double-counting:
A hypothetical example

Because of the way the CCID and
CSIA compile their data without

any eliminations or offsets, it is very
probable that there will be instances
of double-counting between sectors.
The following example—a hypotheti-
cal manufacturing flow for a Chinese
fabless semiconductor company using
both a Chinese wafer foundry and
SATS company to manufacture its
products—illustrates the impact of
this approach.

In our example, Average Semiconduc-
tor is a fabless semiconductor compa-
ny in the IC design sector; XMIC is a
wafer foundry in the IC manufactur-
ing sector; XSE is a SATS company in
the packaging and testing sector and
Solectron is an electronics manufac-
turing services (EMS) customer.

Further assume:

* Average buys 1,000 wafers
(200mm) from XMIC for
US$650 per wafer, for a total of
US$650,000

* Average consigns the 1,000 wafers
to XSE for assembly and testing
in plastic QFN or PLCC packages
with 1,250 net die per wafer and a
die-free package cost of $0.17 per
package, for a total of 1,250,000
finished units and value of
US$212,500

* Average sells the 1,250,000 fin-
ished units to Solectron for an av-
erage selling price of US$1.00 per
device, for a total of US$1,250,000

Using CCID and CSIA reporting
practices, these transactions would be
classified and recorded as shown in
Table 12.

Under CCID and CSIA reporting
practices, the revenue at each stage

is included in the total—a divergence
from traditional industry standards.
Consequently, in this example, the
total Chinese semiconductor industry
revenue is overstated by 70% and the
unit shipments by 100% relative to
conventional industry standards.

Implications of statistical
disparities

Compared with the more conven-
tional practices and standards of the
World Semiconductor Trade Statistics
(WSTS) and related industry associa-
tions and analysts, these differences
in CCID and CSIA reporting practices
and standards could lead to notice-
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Table 12: Revenue comparison
(All revenues are in US$)

Revenue using

Pieces Revenue industry standards
Main products
.l C manuf 'a'1 ct urlng sector ................... 1 . 000 U $ 650 000 .......... Not reporte d e
Packaging and testing sector 1,250,000 $212500 Not reported
.I C des |gn sector ....................... 1 250 000 ....... $1 250 000 ............ $1 250 000 e
Total 2,501,000 $2,122,500 $1,250,000

Source: CSIA, MIIT, Digitimes Research 2010-2011

able variability in reported Chinese
semiconductor industry results. This
variance would be greater or lower
depending upon the mix of business
models employed.

Furthermore, these differences could
have a significant impact on China’s
ability to gauge the need for or to
even manage the output of nation-
wide IC production (for example, to
meet a greater share of its domestic
consumption).

Consider the accounting impact as it
relates to an IC device that is wafer
fabricated, packaged, assembled and
tested in China. Using the current
CCID/CSIA reporting practices, the
average reported semiconductor in-
dustry revenue could range from 62-
162 RMB, depending on the scenario:

* 62 RMB The device is manufac-
tured by a wafer foundry and
SATS supplier for a foreign fabless
semiconductor company.

* 100 RMB The device is manufac-
tured and sold by a Chinese IDM.
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* 162 RMB The device is manufac-
tured by a Chinese wafer foundry
and SATS supplier for a Chinese
fabless semiconductor company
and sold by that fabless company.

This variance is significant, creating
an operational and planning chal-
lenge for both China and the global
semiconductor industry.

For the future, increasing interna-
tional interest and visibility may
encourage the CCID and CSIA to re-
place their current Chinese semicon-
ductor industry reporting practices
and standards with more common
international standards and practices.
For example, the CSIA is a member

of the World Semiconductor Council
(WSC). They should be encouraged to
participate in the World Semiconduc-
tor Trade Statistics (WSTS) and Semi-
conductor International Capacity
Statistics (SICAS) programs. If China
elects to change to more conventional
semiconductor industry reporting
practices and standards, the country
may find it desirable to revise the
CSIA objectives accordingly.

Statistics used in our
report

Despite the evident disparities, we
use the aggregate statistics as report-
ed, while carefully noting that they
represent China’s semiconductor in-
dustry as reported in China—that is,
the sales revenue of all semiconduc-
tor companies in China as reported
to the Chinese authorities. We do so
because we have no way to determine
which business model is being used
by every company, and because Chi-



nese policymakers themselves

rely upon these result. Although
the tendency is for these sources to
overstate the size of the industry,
understatement is far less likely, we
want to be careful not to understate
the impact of China on the industry
as a whole. Still, in cases where the
Chinese have identified individual
company revenues, we have been able
to augment that data with informa-
tion from other sources.

Identifying Chinese
semiconductor companies

For a variety of translation and
structural reasons, the English names
of many of the Chinese semiconduc-
tor companies are often a source of
confusion. Many companies have
English names that are different from
the literal translation of their Chinese
names and often inconsistently incor-
porate location prefixes. As a result,
the same company may be identi-
fied by a number of different English
names in various reports and articles.
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Below you will find a few examples
of reports and papers on related top-
ics. If you would like to view any of
these, please go to the publication
website at www.pwc.com/chinasemi-
con and click on the links. Addition-
ally, if you would like to read more
about doing business in China,
please visit our Chinese website

at www.pwc.com/cn.

The US-China cleantech connection:
Shaping a new commercial diplomacy

What is the right cleantech China
strategy for your company? As the
U.S. and China deploy ambitious
cleantech build-outs, opportunities
for alliances and cross-border col-
laboration are emerging in cleantech
sector “sweet spots.” This 12-page
report outlines where those opportu-
nities lie.

Greater China IPO Watch 2010

This Greater China IPO Watch
provides an overview of the initial
public offerings (IPOs) and listing
activities on Greater China’s principal
stock markets, including Hong Kong,
Shanghai, Shenzhen and Taiwan.
The analysis covers companies which
were listed on these markets from

1 January to 31 December 2010. For
comparability purposes, all figures in
this report have been translated into
United States Dollars at the appli-
cable closing exchange rate at the end
of each year.

Transfer pricing hot topics for tech com-
panies with operations in China

This article discusses industry-specific
transfer pricing challenges that tech-
nology multinational corporations
in China face under the current
environment. Topics include restruc-
turing, location savings, royalty
payments, characterization of enti-
ties, inter-company service charges,
tax incentives, business tax exemp-
tions and establishing appropriate
mark-up rates.

The China Greentech Report 2011

The China Greentech Report 2011
analyses recent developments in

the greentech sector in China and
examines existing and emerging op-
portunities in six key sectors: cleaner
conventional energy, renewable
energy, electric power infrastructure,
green building, cleaner transporta-
tion and clean water.

Outlook remains bright for the
BRIC countries

An economic review of both the chal-
lenges and the opportunities these
fast-growth countries are facing.
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" PwC can help

If your company is facing
challenges doing business
in China, or you just want
to have a deeper discussion
about what’s happening in
the market and how we can
help, please reach out to one
of the technology industry
leaders listed below.

Australia

Rod Dring

+61 2 8266 7865
rod.dring@au.pwc.com

Brazil

Estela Vieira

+55 1 3674 3802
estela.vieira@br.pwc.com

Canada

Christopher Dulny

+1 416 869 2355
christopher.dulny@ca.pwc.com

China & Hong Kong
Alison Wong

+86 21 2323 2551
alison.cy.wong@cn.pwc.com

France

Xavier Cauchois

+331 5657 1033
xavier.cauchois@fr.pwc.com

Germany

Werner Ballhaus

+49 211 981 5848
werner.ballhaus@de.pwc.com

India

Hari Rajagopalachari

+91 80 407 9002
hari.rajagopalachari@in.pwc.com

Japan

Akihiko Nakamura

+81 3 5427 6555
akihiko.nakamura@jp.pwc.com

Korea

Hoonsoo Yoon

+82 2709 0201
hoonsoo.yoon@kr.pwc.com

Netherlands

Ilja Linnemeijer

+31 (0) 88 792 49 56
ilja.linnemeijer@nl.pwc.com

Russia

Natalia Milchakova

+7 495 967 6240
natalia.milchakova@ru.pwc.com

Singapore

Greg Unsworth

+65 6236 3738
greg.unsworth@sg.pwc.com
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UAE
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douglas.mahony@ae.pwc.com

UK

Jass Sarai
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jass.sarai@uk.pwc.com

UsS

Tom Archer

+1 408 817 3836
thomas.archer@us.pwc.com

PwC




PwC firms help organizations and individuals create the value they’re
looking for. We’re a network of firms in 158 countries with close to
169,000 people who are committed to delivering quality in assurance,
tax and advisory services. Tell us what matters to you and find out
more by visiting us at www.pwc.com.

© 2011 PwC. All rights reserved. PwC refers to the PwC network and/or one or more of its
member firms, each of which is a separate legal entity. Please see www.pwc.com/structure for
further details. CH12-0005



pwc.com/technology

Please visit our website at
www.pwc.com/technology or
scan the QR code below with
your smartphone.

O

L
LIk

Publication code: CISI11



