90

90
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90

51

11
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WTC
Microfab-Lab PPN o 7 024
(DMICroVISION.....oovi e 5-44
(2IMICIONICS..... it e e e 5-47
WTC— MENS PPN o o ) I
WTC— 5-53
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(Micro Electro-Mechanical Systems) MEMS
21
"World Micromachine and Microstructure
Market" 2002 80
1990 10
1995
NSF DARPA NIST
MEMS
0.1
1965 (Richard Feynman) 1960
80
1990 21
1995 Stuggart
Micro Engineering
endoscopy mi cro-spectrometer
auto-driving fiber coupler
micro-switch
2002 80~100
10~20%

Smart
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MEMS

IBM

1991

1988

87 1
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(University of

(Office of Technology Transfer)

WT C(Washington Technology Center)

WTC
WTC

MEMS

WTC
WTC
WTC

(IPO)

Dr. Lee Cheatham
MEMS

MEMS
uw
WTC

5-6
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WTC

WTC

WTC

WTC
WTC

WTC

WTC  Microfab-Lab

Micronics

WTC

WTC

WTC
WTC

WTC

WTC

57
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WTC
WTC (mission)
(Washington Technology Center) WTC 1983
(industry) (university) (expertise)
(capability)

e funding
* tax revenue y
e employment e staff
« funding WT,C
e technical _, Projects
challenges  funding
\ * research areas
v
« capability  [SfERElsRELE]
IndUStry\ technology for: o faculty  __JEl=N*slE]E
* new products * students -
« NeW processes Universities
2.1WTC
, WTC 3000
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WTC

1. advanced materials and manufacturing ( )
2. biotechnology / biomedical devices( )
3. computer systems ( )

4. microelectronics ( )

WTC

WTC 75
10 WTC

University of Washington ~ Washington State University WTC
WTC University of Washington
Faculity  John. M. Fluke. Sr Hall WTC
Fluke Hall WTC
Microfabrication Laboratory =~ Human Interface Technology Laboratory ~ UW Human
Genome Center Fluke Hall WTC

Fluke Hall WTC

WTC

WTC

59
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1.Review the Project Funding chart. ( )
2.1dentify your company's specific technical need. ( )
3.Select the WTC program that best meets your needs. ( WTC )
4.Read the Proposal Tips. ( )
5.Fill out and send the Questionnaire  or call the marketing manager applicable to your
technology area. ( )
WTC
WTC 75
10 WTC
WTC

\ Northwest

Hortheast

Southeast
Southwest
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Olympic Peninsula

Northwest

Northwest Quality Products

Sonotech

Emerad BioStructures

Western Washington University

Intelligent lon Barlean's Organic Oils
D&A Instruments Eldec
Mukilteo
CombiMatrix
1.South Puget Sound
ARI Technologies Nova Composites

Combustion Specialists

Steadfast Equipment

Dot on

Mikron Industries

2.Southwest

StessWave

OcuMed

Inspiring Technology

Saint-Gobain Crystals & Detectors

MCD Technologies

Sharp Laboratories of America

Nu Element

Sharp Microelectronics

3.King Countty

4.Central

Med Cam

Central Washington University

Micro Encoder

Moses Lake

Spectra Lux Advanced Silicon MaterialsLLC
Aculight Orchard-Rite Ltd.

ATL Ultrasound

EKOS Northeast
Microvision Argo Technical Publishing
Boeing Avista Utilities

Hovair Systems

Brett Bros. Bats

Korry Electronics

Eastern Washington University

LizardTech

Flat Spin Media

5-11
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LAB/COR

GenPrime

Neah Power

Inland NW Dairies

Rational Diagnostics

New Media Technologies

Real Networks Packet Engines
Soliv Sterling International
Therus

TraceDetect

5.Southeast

University of Washington

Advanced Hardware Architectures

Cascade Scientific Software

Amplicon Express

DB Systems Applied Phytologics

EO Space Decagon Devices
HyperLynx Molecular Kinetics

| ST-Quadtek Washington State University
LaHaye Laboratories InnovaTek

Mocronics Inova

Orca Photonics M esoSystems Techonlogy

PRIMEX Aerospace

UNIBEST International

Radiant Optics

Recycled Plastics Marketing

Saigene

Sienna Technologies

Sonexxus

SuperTel Technologies

Syntrix
Vanson
WTC
1983 WTC
1983 Stear ,
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1984 : / : , ,
1985 ” ”
1987 WTC
1988 Fluke John M. Fluke( ), 500
WTC John M. Fluke
1989 Human Interface Technology Laboratory (HIT Lab) WTC
Design of Analog and
Digital Integrated Circuits (CDADIC)
1990 WTC John M. Fluke
1992 WTC :
Robert Center WTC
WTC : :
1995 WTC
1996 John M. Fluke
1997 WTC
1998 L ee Cheatham WTC
2000 WTC
WTC2000-2004
1999 ,WTC ,  WTC
, WTC WTC
1
WTC ,
WTC

WTC

5-13



WTC

(2
WTC
(©)) WTC
WTC

WTC

WTC : , WTC

, Holex ,
, Poseidon , Svision ,
Bothell , ,
, WTC

Jerry Straalsund, Interim Director

-Spokane Intercollegiate Research & Technology Institute
GeorgeA. Hedge

-Vice Provost for Research, WSU
Alvin L. Kwiram

-Vice Provost for Research, UW
Robin Pollard,

-Assistant Director for Economic Development

-WA State Office of Trade & Economic Development
R. Lee Cheatham

- Executive Director, WTC

5-14
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MEMS

(Director of Operations),
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MEMS

MEMS

(Micro Electro-Mechanical Systems)

21
LIGA
Karlsruhe  KfK) X
Excimer
LIGA
5
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MEMS
(aspect ratio)
(Kernforschungszentrum
(LPCVD)
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1994

LIGA

LIGA
MEMS

1998

LIGA-LIKE

MEMS

LIGA

88 11

12
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16

10

16

UV LIGA
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87 1

) ( )
1)
1
2
3
87 6 0 1
87 2 14
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MEMS

36 m2

186 m2 188 m2

89 5

24
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2
3
1SO9000
100 1000
4
30
89
16

87 6

90 1 1200 300
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89

MEMS

(Multi Project Mems Chip (MPMC)

(MCNC)

IC
MUMP (multi user MEMS processes)
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MEMS

2. (Single Technology Module Service (STMS)

(Technology module)

3. (New Technology Research and Development (NTRD)
4. (Catalyze Academic and Industry Interaction
(CAII)
5. (International Cooperation Contact Window (ICCW)
(©)]
100 1000
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Power User

MEMS
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89
106

25%

165
58

108



(€

2 Roadmap

3 Roadmap
4)

©®)

(1)

)

©)

(4)
(A)
(B)
(©

©)

(6)

(7)

()

()

()

()

5-32

—  MEMS



MEMS

5-33



MEMS
uw
OTL (Office of Technology Transfer)

OTL
WTC
WTC
WTC MEMS
MEMS

WTC

WTC > WA MEMS I

WTC

31
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MEMS WTC
WTC
WTC WTC  Microfab-Lab
MEMS WTC
WTC
31
WTC L ee Cheatham Director
Microfab-Lab Ritala Manager
James D.Mersdlis President CEO
Microvision
Karen L.Hedine Vice President
Stephen R. Willey Executive Vice President
Project Manager
_ _ Mark Freeman _ _
Micronics Microdisplay
Technical Manager
Mark Helsel
MEMS Fabrication Group

5-35
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WTC

v

WTC Microfab-Lab

v

3.2
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WTC
WTC
WTC
WTC
50 100
(EA)
(FTI) (RTD) 4.1
41
WTC
(EA) (FTI) (RTD)
$5 000 $30 000 $100 000/
<15 <100
$3 000(<10) 10% or $3 000 (1-10)
25% (11-100) 25% (11-100)
35% (101-300)
50% (301-1000)
100% (1001+)
1-6 6-9 1-2
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(1 Entrepreneur’sAccess- EA
$5.000
15
1-6
(2 (Focused Technology Initiative-FTI)

$30 000
100
6~9

5-39
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Cash Matching 1-10 $3000 11-100 25% $3
000
1-2
(©)) (Research and Technology Development - RTD)
$100 000
1~-2
Cash Matching
10%
1-10 $3000
11-100 25%
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101-300 35%
301-1000 50%
1000 100%
15 EA
$5.000
3-9
100 FTI
Matching)
WTC
1-2
(Cash Matching)

W NP

WTC

$30 000

5-41

100

3-6

(Cash

$ 100 000
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Microfab-Lab

(Microfabrication Laboratory)

A 0 DN P
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Jep technologies

2003

Microvision

5-45

Microscan  Aculight

Med Cam Inc



WTC

(1)— Microvision
Microvision Inc.
Bothell WA 98011 USA www.mvis.com

Sephen R. Willey  Executive Vice President  Corporate
Mark Freeman  Project Manager  Microdisplay
Mark Helsel ~ Technical Manager  MEMS Fabrication Group

Microvision

Microvision 1993 1996 NASDAQ

Microvision

.Microvision ” " (Retinal Scanning Device)

OEM

31 74

(invention disclosure) . Microvision

Microvision

50 13

Microdisplay

Freeman

Microvision

Microvision 1993

5-46
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" (Human Interface Technology Lab. HIT Lab.) Discover
- (Virtual Retinal Display)

Microvision " "
Microvision " "
(
) Stephen
R. Willey Microvision
Microvision
(Defense
Advanced Research Projects Agency DARPA)
Microvision !
Microvision
(SVGA )
Microvision
Microvision 2000 9
Beta
The Gartner Group 350
12 65
Microvision
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Microvison WTC

WTC Microvision
WTC
Microvision
WTC WTC Microfabriction Lab.
Microvision
I
WTC
Microvision WTC
Microvision
I
WTC
WTC

5-48
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(2— Micronics
MicronicsInc.
Redmond WA 98052

James D. Mersalis  President CEO

Karen L. Hedine  VicePresident  Business Development

Micronics

Micronics Inc. ( Redmond Uuw

30 )

Paul Yager
1994
DARPA (Department of Defense’ s Advanced Research Projects
Agency) (Cincinnati) Senmaed DARPA
Senmaed
WTC
Senmaed Senmaed
Micronics
Micronics

. Micronics

5-49
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Micronics

Micronics

Micronics

Micronics

Micronics
T-Sensor platform  H-Filter platform  uFuidic Evaluation Kit
ORCA Microfluidics platform

(3D)

©o o~ w D PRF

Micronics

1

5-50
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(laminar flow)

Microcytometer platform

Micronics
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2. (3D) /
3. -
4,
5.
Micronics WTC
Micronics CEO James D. Merselis Karen Hedine
WTC Micronics WTC
Micronics

DARPA (Department of Defense’ s Advanced Research Projects Agency)

Micronics

Paul Yager

Micronics
Microfabrication Lab.

Micronics

(

WTC
Micronics
WTC
WTC
WTC
) Micronics
Micronics
Micronics
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Micronics
20
MEMS

Micronics

Micronics

(

WTC Microfabrication Lab.
.WTC

) Micronics

Micronics
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MEMS

WTC— MEMS
, WTC 75 :
10 ,WTC
, WTC :
, , WTC
, MEMS 2000: Commercia Transition 30
WTC : Photonics 2001: Wavelengths of the

Future

2000 WTC MEMS

1] ” , ATL

“ ” Microvision

“ ” Microsoft

WTC MEMS
MEMS : 15 MEMS ,
WTC WTC
Silicon Nitride (DRIE),
, WTC
MEMS : MEMS :
25 MEMS
WTC MEMS Optical Switches
WTC ,

MEMS
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1960
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Business Starts per 1000 Employees

MEMS

WTC—

1983

(Source: Corporation for Enter prise Development)

|

WA

CA Cco NV ut

5-55

Median

20%

WTC



25%

20%

Percent of Biz Closings

g
S

Q
=S

|

15% F
10%
WA NV ID NM ME

Median

5 _‘
S 600
400 F
200
0

1995 1996 1997 1998
O Total Patents M Tech. Patents

! 1999
1995

(U.S. Patent and Trade Office)

1999

MEMS

Technology Patent Area Total Patents
1995~1999
Computer graphics  operator interface 321
Molecular biology and microbiology 307
Database and file management 242
Drug bio-affecting and body treating 153
Computers and digital processing systems 148
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Drug bio affecting and body treatinng 134
Aeronautics 113
Electronic measuring and testing 103
Measuring and testing 102
|
5. (National Science Foundation)
Type of Funding 1997 Rank 1998 Rank
FFRDC/Nonprofits 3 1
Other Nonprofits 6 8
Universities 22 10
State/L ocal Government 14 14
Intramural 24 17
Industrial Firms 6 17
FFRDC/Independent 50 22
FFRD/University 50 22
Total 8 16
1997

5-57
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(Source: Corporation for Economic Development)

Top 10 States 5 year growth rate(93~98) | Rank last year (92~97)
Utah 33.8% 2
Washington 33.3% 6
Idaho 30.0% 12
Kentucky 28.9% 35
Arizona 28.1% 3
Colorado 27.6% 26
Cdlifornia 26.6% 13
Florida 25.6% 10
Nevada 25.2% 16
Missouri 25.0% 28
USAverage 19.3%
!
C )

14,000 $13286

12,000

10,000

8,000 |

e%e,ooo f
4,000
2,000 $1.80%; s6051.534

$894 $701 ¢568 $512 $472 $452 $426 gopg

CA TX MA NY WA IL PA AZ VA CO GA OR
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8. (Source:Northwest Venture Associates)

Semiconductors Biotechnology
4% 5%

Non High Tech.
Computer 11%
Refated
41%
Medical &
Hedlth Care
17%
Commun.
22%
(Information Technol ogy)
9. (Source: Sate Science and Technology I nstitute)

# of Awards

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

(Small Business Innovative Research SBIR program)

1995
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1983 WTC WTC

WTC (Chamber of Commerce)
WTC
WTC WTC

(County) (Peninsula  Northwest  North Puget Sound
King County  South Puget Sound  Southwest Central  Northeast  Southwest)
King County King County
North Puget Sound King County

17 North Puget Sound 5
4
WTC
WTC
WTC
WTC WTC
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WTC
WTC
" ” 50 WTC
Southeast Northeast
Northwest WTC
WTC ”
” ” ” | T
1997 WTC Initiative Program
(Micro
Electro Mechanical System MEMYS) . WTC (2001) Initiative
Program (Optical System) All Optical Device Micro-Optic
Fabrication  Optical Switch Photonic Bandgap Structure Micro-Optic
Fabrication  Optical Switch (MOEMYS) WTC RTD
program(Research and Technology Program) Advanced Materials/Manufacturing
Biotechnology/Biomedical Devices Micro Structure  BIoOMEMS
WTC !
WTC
WTC
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WTC

$1.55
$1.28

WTC

WTC

WTC

WTC

Microfabrication Lab

WTC
$9.14
$3.87 $1.13
11
WTC
WTC

WTC
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WTC

WTC

WTC

WTC

WRF

WTC

5-63
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WTC

WTC WTC
Microfab-Lab
Microvison
Micronics WTC  Microfab-Lab
Microfab-Lab Micronics

Micronics

MEMS
Microfab-Lab
WTC  Microfab-Lab
15
MEMS
WTC
Microvision Microvision
Microvision
WTC
WTC
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Microvision
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WTC

WTC

WTC
WTC

Ameritech Corp

MEMS

SBIR

OTL

Strategic Projects Group
Ameritech Library Services

WTC
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WTC
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#h
#h
#h

¥
¥

¥
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2

1. 2
O ves B No

2. 2
r
r
r

3. :
| None vl

4. :

5. :

6. ( )
O
O
O
O

7. ?
E ves 8 No

8. 2
O ves B No

9. 2
O ves B No

10. ?
| None vI

11. ?
O ves O No

5-68



—  MEMS

(EA)

$5,000

15

1 1-6

4-6

Proposal Preparation Instructions

4-6
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(FTI)
$30,000
100
169
Cash Match: 1-10 , $3000; 11-100 , 25% $3,000,
1-2
. 6~12
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13. In-Kind Support Form
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(RTD)

9, 2001

20, 2001 (5:00 PM PDT)
14, 2001

[ 20,2001 5:00 PM (PDT)

Washington Technology Center
300 Fluke Hall / University of Washington
Box 352140

Seattle WA 98195-2140
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20

10

10

40

10

10

10

30

S 2001 rfp@mail.watechcenter.or
206.543.3059
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Microfab

911

Micronics
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http://www.ncku.edu.tw/~nckumems/WWW/index.htm

http://nscmems.iam.ntu.edu.tw

http://nsc-cmems.nthu.edu.tw

http://mdl.pme.nthu.edu.tw

http://www.itri.org.tw/chi/research/rdscope.html

http://www.nsc.gov.tw/

http://www.stag.gov.tw/

http://doit.moea.gov.tw/

http://msl.me.nctu.edu.tw/~mems/sub_abstract.htm
Washington Technology Center

http://www.watechcenter.org
Index of Innovation & Technology, Washington State 2001

National Technology Transfer Center - helping government contractors transfer their technology into
the consumer related industry.

http://www.nttc.edu/

National Technology Transfer Center (NTTC)
http://iridium.nttc.edu/nttc.html

Office of Technology Transfer and Commercialization - to transfer and enable commercialization of
NASA-JSC technologies to the private sector to create jobs, improve productivity, and increase
U.S. competitiveness

http://technol ogy .jsc.nasa.gov/

Technology Transfer Program
http://techtran.msfc.nasa.gov/

Momentum Transfer Technology
http://www.mtt.com/

Technology Transfer at Harvard University

http://www techtransfer.harvard.edu
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Web Directory: Federal Technology Transfer Offices on the Internet - links to the technology
transfer offices at US federal research labs. Site descriptions included.

http://www.nal .usda.gov/ttic/guide.htm

Penn State University - Research and Technology Transfer Organization
http://infoserv.rttonet.psu.edu/

Technology Transfer and Economic Devel opment

http://www.mic.hawaii.edu/

Asian and Pacific Centre for Transfer of Technology (APCTT) - promotes transfer of technology in
the Asia Pacific region.

http://www.apctt.org/

Technology Transfer - assessing new technologies, protecting intellectual property, and devel oping
relationships.

http://mww.med.miami.edu/technology _transfer/

Technology Transfer
http://www.if.afrl.af.mil/div/IFB/techtrans/TechTrans_main.html

Technology Transfer - offers online resources for licensing UO technology.

http://darkwing.uoregon.edu/~techtran/

Education Programs in Technology Transfer - a directory of degree programs, non-degree/certificate
programs, and proposed coursesin the US and Canada.

http://www.nalusda.gov/ttic/test].htm

Centre for Curriculum, Transfer and Technology
http://www.ctt.bc.ca

Office of Technology Transfer - promoting the transfer of technology from the lab to the
marketplace.

http://arti.indiana.edu/tt.html

Hands on Technology Transfer, Inc. - offers preparation for MCSE, MCSD, and MCP certifications.
http://www.mcse-trai ning-classes.com/

Technology Transfer Society
http://millkern.com/washtts/
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Office of Technology Transfer - works with University inventors to identify, protect, and transfer
novel research discoveries to the commercial sector for devel opment.

http://www.wfubmc.edu/research/tech/index.html

Pacific Northwest National Laboratory - delivering breakthrough science and technology.
http://www.pnl.gov/

Technology Ventures Corporation (TVC) - nonprofit organization coordinating the transfer of
technologies, with commercial potential to the private sector.

http://www.techventures.org/

Technology Transfer Center - providing training and support for local Public Works departments.
http://pubpages.unh.edu/~kldr/tech.html

University Ventures, Inc. - portal designed for the university technology licensing community.
http://www.uventures.com/

Office of Technology Liaison - University of Maryland

http://www.otl.umd.edu

Stanford University - Office of Technology Licensing
http://www.stanford.edu/group/OTL

Southeast - STAC provides assistance in commercializing state, federal, & university technologies.
http://www.state.fl.us/stac/

Research Corporation Technologies (RCT) - commercializes technol ogies from research universities
and other nonprofit ingtitutions in North America.

http://www.rctech.com/

University of California - facilitates the commercilization of promising new technology arising
during the course of research.

http://www.ucop.edu/ott/

Networks of Centres of Excellence (NCE) - industry, university, and government partnership to
connect research with industrial know-how and investment. Promotes R&D in health, information
technology, environment, education, and more.

http://www.nce.gc.cal
Association of University Technology Managers (AUTM) http://www.autm.net/index_n4.htm
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