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|IC market definitions

0 World Semiconductor Trade Statistics (WSTS)

Statistics provide by Semiconductor manufacturers
Available through SIA

O Six end-use market segments

Consumer — entertainment, radio, TV, DVD, VCR, personal
or home appliances, cameras, game consoles, etc.
Automotive — auto entertainment, engine controls, and all
other auto applications.

Computer & Office — mainframe, peripheral office
equipment, servers, and personal computers.

Industrial & Instrument — lab, test, robotics, medical, and
control and measurements.

Communications — telecommunications, transmission,
and two-way and cellular systems.

Government — military and government spec purchases,
In Japan these components are sometimes referred to as
"hi-rel" (for high reliability).
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IC Marketshare by System Type
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IC CAGR - Americas Markets

USA R&D Spending
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DPC Why Customers Prefer to Use Die Products
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0 Reduces size and weight of the traditional
packaged product system by 90%

O Reduces overall system cost

O Provides higher performance systems
* lower power consumption
» decreased signal delay
e can improve thermal
performance

. PCB
O Provides competitive o+ : S
edge E Footprint
o .
O Higher integration with = Area
standard functions 2

PGA QFP SO Die
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Q_B,CDie products dominates the predicted
growth rates for packaged IC’s

IC Packaging Units
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DPC cChip On Board Market Growth
L S :
by Region

2000 2005
North
North America SE Asia
1 0,
America SE Asia 11.4% 800M 40.7% 2,850M

12.6% 600M

43.2% 2,050M

Europe Europe
29.5% 1,400M Japan 34.3% 2,400M
14.7% 700M Japan
13.6% 950M
Total: 4,750M Units Total: 7,000M Units

150% Growth

Source:Prismark Partners



e~ Market Growth for Flip Chip Die
DPC Product A Iicalfionsp
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2000 By Region 2005

NA

16.9%

_ _ 250M SE Asia
F||p Ch|p 39.1% SE Asia
578M 55.5%
. Japan
(units) 28 70 3210M

350M

1,478M " 5,785M

Note: Wafer CSP is expected to reach 3,440M units by 2005

Source: Prismark Partners



Americas

l)’i;é‘ Communications Electronics
"

J Market for Comm ICs lost 50% value in 2001

J Won't recover 2000 revenue levels in the

forecast period

Source: IC
Insights
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Communications Electronics

Handsets - Americas
J North American

B North America Con.sumers
unlikely to be

Sl at leading edge

W Totals for 3G phones

il

U.S. Cellular/PCS Telephone Subscribers*
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ﬁECommunications electronics IC
e Market trend

J Americas won't see
2000 levels until after
30% 2005

25% -

Regional Communications IC Growth Rates

O ROW continued strong
growth forecast
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Mold cap thickness
Wire Bond Loop Height

Y Top die
144 Interposer

Bottom die
attachment layer
Substrate

Post reflow ball height

Stacked packages that
combine Flash and
SRAM are common
place in today’s cellular
phones




Automotive IC
Market
Geographical
Distribution
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 Europe holds the largest
share of the Automotive

market
e US s a close second

Automotive IC Market ($B) Worldwide
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DPCAutomotive Markets - Americas

\_"'/ Automotive IC Market - Americas ($M)
d Largest, 24 fastest growing $3,500
region 200
O Poised for growth of “Intelligent iggg
Automotive Technologies*” $1.000 4
* manufacturer revenues $500 |
tOtaled $196O m||||0n In 2000 - 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
* 65 per cent from the pr evious ‘lAnang O Total MOS Micro 0 MOS Logic m MOS Memory\
year .

O Market revenuesfor |AT forecast to
Increase consider ably

 Thegreatest increasesare
estimated to occur towards 2004-
2005 when new car s equipped
with intelligent technologies are
expected to increase.




DPC
\—— Intelligent Automotive Technology ICs

1 32-bit MCUs needed for applications within
forthcoming “intelligent” cars.

( digital signal processors will become
Increasingly significant in next-generation ===

. A
AR

Custom

cars .' : Analog
 Applications like digital radios, driver oy SBIBER
information systems, and voice-activated Ii-m_‘-_lc_icc))%ltioller
communications solutions will require 72" 7L EER -
digital signal processors. EEPROM —; Bl uffer

 Sensors, power semiconductors, and -
Qua

solid-state switches including IGBTsSgate
bipolar transistors, and MOSFETS,

Driver '“":-.:. % s ~ Register

Automotive System

LTCC
Courtesy: National Semiconductor
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d US Market expected to grow
from 9% of total (2000) to 17%
In 2005

d ASP’'s <$1

10,000
o 8,000 -
Smartcard IC Sales Leaders =
|
Compan e E R
bany (sm) s
- . E
1 Infinecn Technologies 515 E 40 |
2 STMicroelectronics 465 k5
=
3 Atmel 110 2 000 4
4 Fhilips 75
—  Other 105 o
Tofal 1,270

Source: 1S Insights
Source: 1T Insights
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Iimage Sensor Technical Migratien Trends IC Market for Digital Cameras
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Millions of Units

Wireless networks

Bluetooth Module Unit Shipment Forecast
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Fab Ramp-Up Rates Are Accelerating

Design Rules: 013 0.18p 0.254 0.350 0.54

Time to market is critical for

0.8

5,000

4,000 +

3,000 4

Wafers per Week

Accelerating

LA g Rates

penetration

12 24
Manths ta Full Praduction
Sourca: Rose Associates, 1C Insights

 Die products have a
distinct advantage in
time to market

« FAB ramp rates shorter than design
cycles for SOC

36
Importance of Reaching High Yield Quickly

6.0 B Cost Per Wafer |
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optimum utilization of equipment
and to insure maximum market



- » Multi chip packaging is on the horizon
DPC “Now,
L

O ITRS 2001 - . .. Shift in multichip packaging where SIP is

becoming the fastest growing area of packaging
Integration benefits

Passives included

Utilizes low-cost packaging infrastructure G mkor

COB, FC, and TAB MCNPECS

O The multichip BGAs (SIPs) of today are similar to

conventional MCMs,
« Conventional MCMs are fully custom designed, large
sized, high-density substrates on which tens or hundreds: ==

of components are mounted

— These types of MCMs will continue to serve their very
high-performance, low-volume niche

« SIPs feature a few chips(less than five) on a low-cost laminate
substrate, are typically targeted at medium- to high volume markets,
and are indistinguishable from single-chip BGAs both visually and with
regard to mounting/handling.

Exampls of a Multichip BGA with Thres Different Dica




D’?—E Die Products is recognized as the 4" Wave of
ackaging Innovation in the ITRS 2001
" P ging

O Different die technologies and/or functions can be assembled in
the same package

O Dissimilar die geometries can be assembled
« Latest die technology can be used for each function
 Reduce cost
* Increase performance

d MEMS, optical, vision may be included in package

O Different interconnection technologies in same package
 Wirebond, flip-chip, TAB, ?

 Passives, antennas, filters, shields, etc can be incorporated into
package

1 Revisions/upgrades to OEM product are easily accomplished
d Simplify BOM for OEMs
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Cost Perf. MPU chip size (mm”"2)
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ITRS predictions “bending”
Moore's Law?
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Source: Intel, SCS, 1C Insights

O 2001 ITRS “reflects additional
competitive requirements for affordability
and power management by targeting flat
chip size trends for both high perf and
cost perf MPUs”!

O Design/process improvements must
supplement litho-based scaling trends or
MPUs will slow the Moore’s law rate.



generation of productivity improvement

D"P'—E Die Products Grand Challenge —drive current
N—

How Costs Continue to be Reduced

ODCecreasing Feature Size

OYield Improvemeants

Bl Increasing Wafer Size
H Rising Equipment Productivity

Percent Contribution ta Cost Reduction
(%]
o

a0

46

Relavent Tasks

1980's

Sourca: Sematech, IC Insights

1990's 2000's

Value added test
methods
Effective
standardization

— EDX

— “Narrow the choices”
Encourage
development of
Infrastructure

— MCP equipment

— Additional die

suppliers

Industry Resources

— Web

— Workshop(s)

— Consultant network



