MEMS Switch and Varicap Market

Will success in industrials markets spread to cell
phone front end modules?
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Scope of the report

RF MEMS switches applications

Mass applications

Mobile phones

Consumer electronics -4
&IT

High value applications

'

Satellites
Telecom infrastructure “

Military Tactical Radio
Switch Military Phased Array

Base station

Automated
distribution frames & §8

RF
iInstrumentation g,

ATE

Anticollision radarf™

Roof antenna
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Focus on handset applications
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Tunable Front-End Module

Band switching for multi-mode/multi-band concept

« Concept:
— Fixed frequency vs. tunable duplexer solutionDCS

DCS RX
DCS TX

IMT RX

IMT TX

PCS RX

Duplex
filter

Cel TX

CellGSM RX
CellGsSM TX

The solution selected by the

3 band GSM/EDGE telecom industry is RF MEMS

3 band UMTS switches
MT Switches, Duplex filters
Source: NXP N\
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Market drivers along the food chain

Component/Systems
manufacturers and ODMs

(PA / Antenna / filters...)

Provide solutions to
maintain the same size and
cost of the RF front end:

*Number of RF
components in multiband
handsets is too bulky and
costly

*—> Tunable components
(such as RF MEMS
switches) is the selected
solution

Handset OEMS

Need to supply multiband
phones that support:

1. GPS, Wifi, mobileTV
frequencies

2. GSM up to future
communication
protocols

Operators

Want to increase ARPU
(Average Revenue
Per Users) by
providing:

1. New services (GPS,
Wifi, mobileTV ..)

2. Increase bandwidth
for multimedia
applications

Customers

Expect to benefit from
handheld services in
a single device:

. Phone calls

. Positioning services
(GPS)

. Fast internet access

. Transfer good

guality of pictures
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Tunable FEM answers the handset BOM and size

equation

« RFfront end BOM and Size should not increase in the next handset generations
— Selective FEM architecture will not meet BOM and Space constraints

— Using atunable solution is the only mean
e This example is based on the PA application (Power Amplifier)

Selective FEM architecture
3 bands GSM/EDGE: 6 bands GSM/EDGE/UMTS: o
8 RF devices Size: +100% | 22 RF devices o I
. [ |
2PAs + 3 filters + 3 Cost: +60% 5PAs + 10 filters + 8 S
switches switches/duplexers

3 band GSM/EDGE
3 band UMTS
MT Switches, Duplex filters

2007 2010

Size: -10% .
Tunable FEM architecture

Cost: +20%
\ 6 bands GSM/EDGE/UMTS: \t

10 RF devices

2PAs + 4 filters + 3
switches/duplexers + 2
matching networks
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Forecasted evolution of the tunable function
within handsets
. The integration of tunable devices will support 3 major features

— ENABLE NEW SERVICES to start in 2007-2008 for mobileTV for i.e. using existing available solution; it will potentially

—  OPTIMISATION OF COMPONENTS OPERATION

—  ENABLE RECONFIGURABLE RADIO

2007 2009 2011 R
Integrating RF MEMS
N =NABLEEE based devices
- SERVICES:
MobileTV, 2 - OPTIMISATION OF
bluetooth, WLAN COMPONENTS OPERATION: 3 -ENABLE
o antenna and PA RECONFIGURABLE
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Market Evaluation

Penetration of each tunable application on the cell phone
market

Handsets integrating

Share of multiband phone equipped with RF MEMS based products for Antenna Matching application 3
tunable function RF

Share of multiband phone equipped with RF MEMS based products for PA Matching application MEMS based
2007 2009 2011
Handsets
Tunable Apteqna integrating
application BOTH Antenna
Matching and
) /PA mqtch!ng
o e application
7
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Market Estimation Methodology

« The market scenario is based on one assumption:

— The market price acceptance of the tunable solution (component and module)
will be validated if BOM spending fit with traditional market evolution

(2]
2 PENETRATION SCENARIO
()
= of new technology based Component PRIC.E Ui ST PRICE of TUNABLE solution Handset FEM
o EROSION scenario on the SC component
o components on the handset : (market data)
T industry industry market value
e | ' |
TUNABLE FEM BOM evolution 2007-2015
= SELECTIVE FEM BOM
© evolution ?007-2015
[¢D]
3 "o ————— ¥ -
> SELECTIVE FEM Market per components 2007 - 2015 < |
| |
i > TUNABLE FEM Market per components 2007 - 2015 <+ :
\ ___Impact of the tunable FEM in the handset FEM component market |
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Long term market estimation 2007-2015

RF MEMS to take 23% of the FEM RF semiconductor &
antenna markets by 2015

Tunable component market among the FEM RF SC and
antenna markets

6000 -
A
‘} YOLE I
5000 -
_— - ® Tunable comp. (M$)
4000 - . . ® Tunable module (w/o tunable
component) (M$)
£ 2000 - - B Antenna design & manuacturing
Z i
I I - m Switches (M$)
2000 | I 1 Filters + SMD (M$)
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