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State of the MEMS Industry Panel 'A A‘

Featuring MEMS Industry Group member companies

A Moderator: Karen Lightman, managing director, MEMS |
Group, with panelists: o

A Carolyn White, associateyl. Fitzgerald and AssocitiSA

A Prakash Krishnan, director of marketingJUSA

A Mary Ann Maher, CEO/fousdéiyIEMILC USA

A Maurus Tschirky, sales engifieetonic, InSwitzerland
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http://www.amfitzgerald.com/
http://www.svtc.com/
http://www.softmems.com/
http://www.acutronic.com/
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MEMS Industry Group (MIG)ntroduction

A Formed in 2001 with five compani@s outgrowth of MEMS
industry executive meetings at DARPA

A Industry trade association incorporated -f&-profit
organization, based in Pittsburgh

A Managed by a Managing Director, Karen Lightman, under aegis of
Governing Council composed of representatives from member
companies

A Close t®0 member companieom statps to Fortune 500 o
companies MIG members ARE the entire MEMS supply ¢k

A Device manufacturers, equipment suppliers, materials
foundries, software vendor s, mar ket
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MEMS Industry Group Members

Acuity Incorporated
Acutronic USA

Draper Laboratory
Endevco MEMS

AEPI Grenoblsere France Econont®COS Netherlands

Development Agency

Eric Levy Meyers

Alberta Centre for Advanced MNTEV Group

Products (ACAMP)

A.M. Fitzgerald & Associates
Applied Materials

Applied Microstructures
Analog Devices

Asia Pacific Microsystems

Fab Owners Association
Fraunhofer IPMS

Freescale Semiconductor
Fullpower Technologies, Inc.
General Electric

Gavin HeConsultant

Automation & Robotics Research Honeywell

Institute (ARRI)

Avago

Bosch RTC

Boschman Technologies B.V.
Bourne Research
Brewer Science

Bullen Ultrasonics
Clement Lo

Coventor, Inc.

DALSA Semiconductor
DHarris Group

Discera

Clean

IMEC

Innovative Micro Technology
Intel Corporation
Intellisense Software
InvenSense

iSuppli

IVAM

Kionix

Kilbrydon Consulting
Knowles Acoustics

Lam Research Corporation
Leti

tech

Pinyen Lin

Maradin Technologies Ltd.
Maxim Integrated Products
MEI LLC

MEMS Foundry Itzehoe GmbH
MEMSCAP

MEMS and Nano Exchange
MEMStaff Inc.
MEMSSTAR

MEPTEC

Micralyne, Inc.

MicroGen Systems
Microvision

Micromachine Centéapan
Midwest MicroDevices
Nanoshift

NIST

Northrop Grumman
Okmetic Oyj

Omron

Optical Associates Inc
Plan Optik AG
PlasmaTherm
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Plan Optik AG

PlasmaTherm

Primaxx, Inc.

Proteus Biomedical X
Radant MEMS

SEMI

Semiconductor Support Serv
SensoNor

Silex Microsystems

Small Times

SoftMEMS

SPP Process Technology Syj
(SPTS)

SUSS MicroTec

SVTC Technologies

Tekton Consulting, LLC
Tegal Corporation

Texas Instruments

Thai Nguyen

TRONICS

VTI Technologies, Inc.
Xactix

Wispry, Inc.

Yole Développement
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= re-use of semiconductor manufacturing lines
- cost can be lower compared to hybrid
{ - incrensed performance
—* BUT process compuatibility is an issue
Bulk MM = ¢ : = MNeF2 use
0 == .
g ___q > Inertial MEMS for consumer applications -3 "MEMS first”: MEMS are processed before the :
- —r IC layer ( 4
g __ =+ "MEMS in the middle": MEMS process is O
T Surface MM integrated during a CAMIOS process 'L
E = "Abowe [C* MEMS: MEMS are manufactured g -
= abowe the electronic circuit by using thin film —
E - Higher design freedom. 5 . ' deposition methods g
= More sophisticoted devices. i
B . Thick SO perrerey =
= —Up to 500pm structures = g
-g —# Pressure sensors mostly “ —
. | = Low cost = Inertial MEMS, micro - (=]
L | —* Restricted design mirrors, RF MEMS ... Th’li‘l SOI -
w0 —* Repeatable process
—=* No IC process compatibility ) . .
= Sintegration with high-voltage T
1N CMOS (reduced parasitics)
= — Structure increased vertical
deflection (micro mirrers); higher i )
design freedom Cavity SOI CMOS MEMS Integration
= New design freedom
- improves electrical perf.
— improves yield
—CMOS standard
- >
T70-80's 80-90's 90-2000's Today/Future Y
Processing Efficiency Courtesy ofYoleDevelopment
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' AvA‘

A Education: Understanding investment required
A Access to facilities: Proof of concept and production
A Standardization: Design, processing and test

Gaps in the MEMS Supply Chain

MEMS Product Development

Concept AMFitzgerald Foundry

4@ AMFITZGERALD A G
v & ASSOCIATES info((gbzer)wﬁgggrim.scom
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T Fully Integrated Services: i otech
Concept to Foundry Conterence & Expo 2010
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Electrostatic ™3
MEMS ¥
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Design

Technology simulation Prototyping Testing

Foundry

Strategy Selection

Complete design and project management
Feasibility and cost analysis

Design optimization using simulation

Process development on 100 mm or 150 mm wafers

i Prototype fabrication with own staff engineers at
world class MEMS/IC academic research centers

Test system development
Packaging, system integration

Technology transfer to foundries for
production

To o o I

To o I

Customized
micro-cantilevers
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