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Announcements

AD{ ! QaMBMS Working Group
-address entire MEMS food chain from a global

perspective; link suppliers/device
manufacturers/applications developers

-alliance with MicroNanoGlobal Network
(Japanwww.mngn.org)

A IEEE Nanotechnology MagaziBemmer, Spring

Issues call for articlesse

Nanotechnology
MAGAZINE

Ada9a{ Ay ¢KS (VileyNlI009)t f
-examples of successful commercialization of
MEMS, investment climate, upcoming trends
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Comparing IC and MEMS
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MEMS (BidNano)

A MEMS has been a cottage industry(?) for a while; lack
of real analyst coverage it Is a key enabling technolog
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A Coming out of the emerging technology incubation
stage(13Hn @SIFNBRUOX0Sé2yR (KS

A How many people predicted the huge growth c&8s
accelerometers a few years ago?
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A What can you do with a 5-&is motion sensor?
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MEMS In Focus

A $6b-$7b MEMS Market

A Packaging and Testing Equipment to grow to over$ai
due to higher volume applications; packaging and test cost
still a big issue for companies

A MEMS unit growth of 25980% per year
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diagnostics (25%), micro tips and probes (22%), and
microdisplay$21%). Defense markets will also average
strong 21% fivgrear growth, from demand for things like

high-value inertial MEMS devices for munitions guidance
aeausSya oe

A CAGR 37% per year for inertial sensors

A New platform products, application key to growticte]
gyros, RF, displays,



The Semiconductor Industry and MEM.

A Semiconductor Industry key to growth, standardization of
MEMS; growing trend to adopt MEMS techniques

A Industry in need of new growth, higher margin
products/services

A Semi foundries are investing heavily into MEMS; seek to
promote more application development

A Move to 8inch for MEMS favors foundries ready to invest in
expanding capacity
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Investment into MEMS

A MEMS growth will dovetail with recovery of semiconductor
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Suppliers Growing

M MEMS materials forecast MEMS equipment fo average 17% growth
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MEMS market forecast, 2007-2012
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= Emerging MLMS

= Micro fuel cells
Micro tips and probes
RF MEMS

m Microfluidics for
drug deliver

m Microfluidics far
diagnostic
Microfluidics far
research

m Microdisplays

= Microbolometers

= MOLMS (fiberoptics
telco, pspectrometer)

Gyroscopes
m Accelerometers

= Si microphones
™ Pressure sensor

0 :
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Two Key Platforms for MEMS

Automobiles Cell Phones
A Governmentmandated A Market pull increase in
push demand; starting with smart
A New era of price phones |
competition? A Lower costs= massive
volumes

A Consumes several MEMS

devices (different types of A Consumes several MEMS
sensors, etc.) devices (sensors, RFRics

displays)
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service both?
-can some devices be used to service both industries?
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MEMS Inertial sensors
Fastest Growing Segment in Tech Industry Now"

2008 2014
2,3 X Components $1.2B $2.4B
5,6 X Components $.6B $1.6B
End use products 12B $20B

Growth driven by:
U US mandated auto safety rules
U Demand for more product functions
U Smaller, lower cost sensors
U Single Proof Mass 5 & 6 axis sensors (Virtus IP)

*Micro Electro Mechanical Systems
** accelerometers& gyroscopes

Consumer electronics alone provide numerous industry verticals to focus on ar
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Volume (Million Units)

Consumer Accelerometers Market Projections
2007-2015, Worldwide, Volume and Value
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Market Segment

Next-Generation Cgll Phones, HDDs,
camerascamcordery, etc.

Soldie
smart
securit

Game controllers, TV
remptes,robotic toys,

Defense

|

Medical devi§ Motion
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Health Core
care Consumertappliancesmashing
machines, etc.
Robotics, Bvironmental reses
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A Consumer devices will spur creativity which will
lead to a proliferation of more possibilities for
killer applications/products

A Wii andIphoneare poster children for MEMS

A Lower unit prices lead to much larger
employment

A Price declines = much larger total market; market
segmentation and applications development will
{t SIR 02 | O2YLIl yeQa | 0
margins



VIRTUS Current Products

Multi-Sensing

3-axisMEMS Wireless
DatalLogger

Accelerometers, gyro Sensor Mte

5 & 6-axis MEMS —)

motion sensor (in dev)

Various Applications
In Development (see belo

14



