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A We define Wafer Level Packaging (WLP) as:

WLP definition

packaging and testing is accomplished in whole-wa f e r

nNSemiconductor packaging I n W
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A ITRS (International Technology Roadmap for Semiconductors) definition:

Originally wafer level packaging (WLP) has been defined as a technology in which all of
the IC packaging process steps are performed at wafer level. This WLP definition
requires that all package IO terminals to be continuously located within the chip outline
(fan-in design) producing atrue chip size package. From a systems perspective, the
limitation on WLP is how many I/O can be placed under the chip and still have a board
design that can be routed. WLP can provide a solution when requirements for continued
decrease in size, increase in IC operating frequency and demand for cost reduction are
not met by traditional packaging e.g. wire bonding or flip chip bonding. WLP technology
also includes wafer level chip size package (WLCSP), wafer capping on a MEMS, and a
wafer level substrate featuring fine traces and embedded integrated passives.
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Scope of the report

Overall Evolution of
IC Packaging & Assembly

NEXT Generation
Packaging Technologies

Embedded Module Board
technology

Scope of
the report!

Surface mount technology

Surface mount technology

Trough hole technology Surface mount technology

=

1970 1980 1990 2000 2010

Copyrights © Yole Développement SARL. All rights reserved.

—©2009A4 \} VVVVV P DEVELOPPEMEN To—



Introduction to WLP and WLCSP

A Wafer Level Packaging is a confirmed high growth trend in the semiconductor packaging
iIndustry. Wafer Level Chip Scale Packaging (WLCSP), or the direct bonding of bumped
i ntegrated circuits (I Cébs)on printed circuit
expressions of WLP, is undoubtedly the fastest growing package type in the whole industry.
Yole forecasts that it will exceed 10 billion units per year by 2012, at a compound annual
growth rate of more than 20% over the next 5 years.

A Primarily driven by footprint and thickness reduction of packaged integrated circuits in
mobile phones, WLCSP is now used in a wide range of circuits for handsets: EMI/ESD
interface protection; power supply (PMIC/PMU, DC/DC converters, LED drivers,
MOSFETOGs, &) ; connectivity (Bluetooth, WLAN),;
camera).

A Wafer-Level Packaging of MEMS devices is also expected to grow fast, driven here too by
the handset market and its fast increasing rate of integrated sensors (MEMS microphones,
accelerometers, gyroscopes, press
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Comparison WLP/Conventional

packaging process

QFP, BGA, Conventional CSP

Wafer Dicing Packaging
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FC & WLP characteristics

(bumps sizes typical values)

FCOB FCIP WLP

(Flip Chip on Board) (Flip Chip in Package) (Wafer Level Package)
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(Surface Mount Technology)
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WLP application main sectors

Wafer Level Packaging applications

Opto . . .
Gyroscope, _ RF, integrated passive devices,
accelerometer é CMOS/CEHD imager power and standard analog devices,
HIHTI ITI L1 (DC-DC converters), wireless
_ connectivity (bluetooth, WiFi), GPS,
i e MOSFETO®Ss
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AThe MEMS industry has been AWL-CSP is used for CIS since a

using WLP since a long time for few years from now. Source: Fraunofer-izM
encapsulation only (but it is more he final MT AWLP has been largely
wafer | evel caps t h’zg ne |rLa dlelljs SYIT ready. used for ICs since 2000.
WLP). Since then, it has been

the fastest growing

ANumerous new development of package of the industry

Atruedo WLP to have SMT ready

_C((I;IZIQ)QSAS ‘}l YOLE DEVELOPPEMEN To—

Copyrights © Yole Développement SARL. All rights reserved.




200

100
50

I/O count

10

1

— © 2009 A9

10000 —

1000 —

Where WLP will be integrated.:

chip size vs. I/O counts

Chip size (mm?2)

A WLP is mainly constrained to low (< 50) 1/Os:
Trend is to integrate WLP to higher 1/0s
ASICs
- SRAM
WLP limit in 2010 RF- chlps
= CIS !
— WLP limitin 2007PaSS|ve_s» |
Analog ICs . Potential WLP
_ ‘ Flash application area
Power ICs
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RF MEMS pressure sensors
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2008-2013 WLP forecasts (volume in units)
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WLCSP & WLP unit volumes foreca:

Yole Developpement © September 2009
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WLCSP in handsets
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