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Announcements

ÅD{!Ωǎ bŜǿ MEMS Working Group
-address entire MEMS food chain from a global 
perspective; link suppliers/device 
manufacturers/applications developers
-alliance with Micro/NanoGlobal Network 
(Japan; www.mngn.org)
ÅIEEE Nanotechnology Magazine Summer, Spring 

Issues call for articles

Åάa9a{ ƛƴ ¢ƘŜ aŀǊƪŜǘ tƭŀŎŜέ (Wiley, Fall 2009)
-examples of successful commercialization of 
MEMS, investment climate, upcoming trends 

http://www.mngn.org/
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MEMS (Big Nano)

ÅMEMS has been a cottage industry(?) for a while; lack 
of real analyst coverage ; it is a key enabling technology 
ǘƘŀǘ ƛǎ ōŜŎƻƳƛƴƎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘΧ

ÅComing out of the emerging technology incubation 
stage (15-нл ȅŜŀǊǎύΧōŜȅƻƴŘ ǘƘŜ ŀƛǊōŀƎ ŀƴŘ ƛƴƪƧŜǘ ǎǘŀƎŜ

ÅHow many people predicted the huge growth of 3-axis 
accelerometers a few years ago?

cell phones-άǿƘȅ ǿƻǳƭŘ ǇŜƻǇƭŜ ǿŀǘŎƘ ¢± ƻǊ Ǉƭŀȅ 
ƎŀƳŜǎ ƻƴ ŀ ǇƘƻƴŜΚΚΚέ ςUS cell phone exec circa 2006

ÅWhat can you do with a 5, 6-axis motion sensor?  
Answer-ƳŀƴƛǇǳƭŀǘŜ ŀƴŘκƻǊ ƳƻƴƛǘƻǊ άŀƴȅǘƘƛƴƎ ǘƘŀǘ 
ƳƻǾŜǎέΧΦ



MEMS in Focus

Å$6b-$7b MEMS Market
ÅPackaging and Testing Equipment to grow to over $1b-$2b 

due to higher volume applications; packaging and test costs 
still a big issue for companies

ÅMEMS unit growth of 25%-30% per year
Åά{ƛƭƛŎƻƴ ƳƛŎǊƻǇƘƻƴŜǎ όон҈ύΣ microfluidicchips for 

diagnostics (25%), micro tips and probes (22%), and 
microdisplays(21%). Defense markets will also average 
strong 21% five-year growth, from demand for things like 
high-value inertial MEMS devices for munitions guidance 
ǎȅǎǘŜƳǎΦέ

ÅCAGR 37% per year for inertial sensors
ÅNew platform products, application key to growth (accel, 

gyros, RF, displays, 



The Semiconductor Industry and MEMS

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

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

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

ÅMove to 8-inch for MEMS favors foundries ready to invest in 
expanding capacity

ÅTaiwanǿƛƭƭ Ǉƭŀȅ ŀ ƎǊƻǿƛƴƎ ǊƻƭŜ Ǿƛŀ ¢{a/ ŀƴŘ ¦a/Ωǎ 
investment into MEMS

ÅMEMS growth will dovetail with recovery of semiconductor 
ƛƴŘǳǎǘǊȅ ŀƴŘ ōƻǘƘ ǿƛƭƭ ŎƻƳǇƭƛƳŜƴǘκŀƛŘ ŜŀŎƘ ƻǘƘŜǊΧΦΦ



Suppliers Growing 

Source: ISuppli
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Two Key Platforms for MEMS

Automobiles

ÅGovernment-mandated 
push

ÅNew era of price 
competition?

ÅConsumes several MEMS 
devices (different types of 
sensors, etc.)

Cell Phones

ÅMarket pull increase in 
demand; starting with smart 
phones

ÅLower costs= massive 
volumes

ÅConsumes several MEMS 
devices (sensors, RF, mics, 
displays)

ά/Ǌƻǎǎ hǾŜǊέ /ƻƳǇŜǘƛǘƛƻƴ ōŜǘǿŜŜƴ ǎǳǇǇƭƛŜǊǎ ǘƘŀǘ ǿƛƭƭ 
service both?

-can some devices be used to service both industries?



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:
üUS mandated auto safety rules
üDemand for more product functions
üSmaller, lower cost sensors
üSingle Proof Mass 5 & 6 axis sensors (Virtus IP)

*Micro Electro Mechanical Systems
** accelerometers & gyroscopes  

Consumer electronics alone provide numerous industry verticals to focus on and
ŀ ŘŜŎŜƴǘ ƴǳƳōŜǊ ƻŦ ƴŜǿ ǇǊƻŘǳŎǘ ƛƴƴƻǾŀǘƛƻƴǎ ŜƴŀōƭŜŘ ōȅ ŀŘŘƛƴƎ Ƴƻǘƛƻƴ ǎŜƴǎƛƴƎΧ
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Consumer Accelerometers Market Projections
2007-2015, Worldwide, Volume and Value
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Source: Yano Research Institute 2008
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Market Segments

Motion 
Sensing 

Core

Consumer

Entertainment

Appliances

AutomotiveIndustrial

Medical/

Health-
care

Defense

Medical devices, injury 
detection, child safety, 
health monitoring, etc.

Soldier tracking/monitoring, 
smart munitions, UAVs, 
security, etc.; FCS Program

Consumer appliances: washing 
machines,  etc.

Next-Generation Cell Phones, HDDs, 
cameras, camcorders, etc.

Game controllers, TV 
remotes, robotic toys, 
etc.

Automotive modules and  
components

Robotics, Environmental research; 
bridge monitoring, food safety, etc.

12High Margin Low Margin



ÅConsumer devices will spur creativity which will 
lead to a proliferation of more possibilities for 
killer applications/products

ÅWii and Iphoneare poster children for MEMS

ÅLower unit prices lead to much larger 
employment

ÅPrice declines = much larger total market; market 
segmentation and applications development will 
ƭŜŀŘ ǘƻ ŀ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŜȄǇŀƴǎƛƻƴ ƻŦ 
margins



3-axis MEMS 
Accelerometers, gyro

5 & 6-axis MEMS 
motion sensor (in dev)

VIRTUS   Current Products 
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Wireless 
Sensor Mote

Multi -Sensing 
Data Logger

Various Applications
In Development (see below)


