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MEMS  

 http://techon.nikkeibp.co.jp/article/NEWS/20070618/134361/ 
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Honeywell  

MEMS 1989 MEMS

UC  

1991 4

  

1998 2001 6

2001 MEMSPlus  
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○ Micralyne   

2-3

 

 

  Norcada Edmonton 

  Washington Technology Center Seattle 

  A.M. Fitzgerald & Associates San Calros 

  Cornell Unviersity NY 

30 6

15   

8  

 

 

○ Dalsa Semiconductor  

2002 2 MITEL Dalsa  

CCD MEMS  

2004-5 12,000ftsq  

US$22M 2006  

IBM 8

1 6

 

CMOS/MEMS CMOS CCD 15
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CMOS8 65nm MEMS 50  

SVTC  

IME  

 

R&D   

 

○UC BSAC Berkeley Sensor & Actuator Center   

BSAC NSF Berkeley Micro 

Lab)  

49 NGK

TDK

14

 

BSAC  

      SiTime Prof. Bernhard E. Boser 

      Discera Prof. Clark C.-T. Nguyen 

      Silicon Clocks Prof. Roger Howe 

      Harmonic Devices Prof. Albert P. Pisano 

      Dust Networks Prof. Kristofer S.J. Pister 

      

Berkeley Micro 

Lab 2005/06 345 533  

 

SBIR Small Business Innovation Research

VC)  

   $100k  

   $250k  

 VC

 

SVTC Silicon Valley Technology Center

TSMC  

MEMS Exchange

CMOS

 

 

○ CIS Center for Integrated Systems
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CIS MEMS Tom Kenny Roger Howe

20   
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Kenny UCB Stanford CIS SiTime Si

 

SVTC  

MEMS Exchange DARPA $40M

$10M  

DARPA  

Thermal Grand Plane TBN  

Microantenna Arrays: Technology and Applications (MIATA) 

Tip-Based Nanofabrication (TBN) 

Microtechnologies for Air-Cooled Exchangers (MACE) 

 

 

 

○ Silicon Clocks  

Silicon Clocks SVTC  

SVTC Silicon Clocks

IP Silicon Clocks  

SVTC MEMS
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Micro Fab
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BOSCH
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  2001 MEMSPlus  
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 Dalsa Semicon  

  CMOS CCD MEMS  

  CMOS/MEMS  

  IBM Canada 8 MEMS

 

  1-2

 

Mycralyne  

  Opto, Bio  

  Albert  

  

 

◇MEMS Exchange US$40M DARPA US$10M

Huggins, Kenny, Quevy  
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Taiwan Semiconductor 

Manufacturing Company United Microelectronics Corp. 
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―

 

 1990

2001 6 apm tMt 2

Metrodyne 

Microsystems 2 CMOS CMOS/MEMS

TSMC UMC CMOS MEMS

CMOS MEMS 2
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Walsinグループ TSMCグループUMCグループ

MEMSファンドリーにおけるCMOS/MEMS集積化の取り組み

CMOS
ファンドリー

MEMS
ファンドリー

CMOS/MEMS

UMC TSMC

APM M

Winbond

提携?

TSMC内
R&D

Modular Process

TSMC内？

APM, tMt 2

Metrodyne Microsystems

UMC+APM, TSCM+tMt

実施中 プラン
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Fraunhofer 

Leti Tronic Microsystem 
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Leti 
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-  

-  

-  TSMC 

 

- MEMS  

REMO  

: 

- MEMS  IMEC 

 

- MEMS  IMEC MEMS 

 

Copyrights © 2007 Yole Développement SARL. All rights reserved 11 
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- MEMS  
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MEMS  

 

 

PhD

PhD  

PhD  

MEMS

 DARPA  NSF  

BSAC
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    Nb of projects    Nb of faculty    Nb of students    Total MEMS R&D 

budget    

University of MichiganUniversity of MichiganUniversity of MichiganUniversity of Michigan    93 41 >70 $16M 

Stanford UniversityStanford UniversityStanford UniversityStanford University    23 7 40 $12M 

Massachusetts Institute of TechnologiesMassachusetts Institute of TechnologiesMassachusetts Institute of TechnologiesMassachusetts Institute of Technologies    68 30 60 $15M 

Lawrence Livermore National LLawrence Livermore National LLawrence Livermore National LLawrence Livermore National Laboratoryaboratoryaboratoryaboratory    30 40 30 $10M 

Berkeley Sensors and Actuator Center (BSAC)Berkeley Sensors and Actuator Center (BSAC)Berkeley Sensors and Actuator Center (BSAC)Berkeley Sensors and Actuator Center (BSAC)    111 30 120 $20M 

TOTALTOTALTOTALTOTAL    284 134 ~340 $73M 

 

 

: 

 

    facility size facility size facility size facility size 

(sq.ft)(sq.ft)(sq.ft)(sq.ft)    

Cleanroom classCleanroom classCleanroom classCleanroom class    

University of MichiganUniversity of MichiganUniversity of MichiganUniversity of Michigan    6000 10-100-1000 

Stanford UniversityStanford UniversityStanford UniversityStanford University    10500 100 

Massachusetts InstitutMassachusetts InstitutMassachusetts InstitutMassachusetts Institute of Technologiese of Technologiese of Technologiese of Technologies    6500 10-100 

Lawrence Livermore National LaboratoryLawrence Livermore National LaboratoryLawrence Livermore National LaboratoryLawrence Livermore National Laboratory    6000 100 

  

DARPA  NSF  

III - 

 

 

    

DARPA 

 

Khalil Najafi

MEMS  
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    RF 

MEMS    

Micro-fluidics  

gas/ chemical    

Implantable 

devices,    

Bio-medical    

Environ-mental 

devices    

MEMS 

techno-logy, 

packaging    

Micro-power 

circuits,    

IC 

interface    

Consumer 

devices    

University of 

Michigan    

XXXX    XXXX    XXXX    XXXX    XXXX    XXXX    XXXX        

Stanford 

University    

    XXXX    XXXX    XXXX    XXXX    XXXX    XXXX        

Massachusetts 

Institute of 

Technologies    

    XXXX    XXXX    XXXX    XXXX    XXXX    XXXX    XXXX    

Lawrence 

Livermore 

National 

Laboratory    
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◎ → ◎ → ◎ ↗ ○ → ○ → ○ ↗ ○ ↗ ◎ → ○ →

○ → ◎ → ◎ → ○ ↘ ○ ↗ ○ ↗ ◎ → ○ → ○ ↗ ◎

△ ↗ ○ → ◎ → ○ ↘ △ ↗ × → ○ ↗ ◎ → ○ → ○

◎ ↗ ◎ → ◎ ↗ ○ ↗ ○ ↗ ◎ ↗ ○ ↘ ◎ ↗ ◎ ↗ △

◎ ↗ ◎ → ◎ → ○ ↗ ○ ↗ ○ ↗ ◎ → ◎ ↗ ◎ ↗ ×

△ ↗ ◎ → ◎ ↗ ○ → △ ↗ × → △ → ◎ ↗ ◎ ↗

◎ ↗ ◎ ↗ ◎ ↗ ◎ ↗ ◎ → ◎ ↗ ◎ → ○ ↗ ○ ↗

○ ↗ ○ ↗ ◎ ↗ ○ ↗ ○ ↗ ○ ↗ ◎ ↗ ◎ ↗ ○ → ↗

△ ↗ ○ → ◎ ↗ △ → △ ↗ × → △ ↗ ◎ → △ → →
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△ ↗ ○ ↗ ○ ↗ × → × → × → × ↗ × → △ ↗
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○ ↗ ○ ↗ ○ ↗ ◎ ↗ ○ ↗ ○ → ○ ↗ △ ↗ △ ↗

△ ↗ ○ ↗ ○ ↗ ○ ↗ △ ↗ × → × ↗ △ ↗ × →

△ → △ ↗ △ ↗

○ ↗ ○ ↗ △ ↗

◎ ↗ △ → △ ↗
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2006 2007 2006 2007 2006 2007

MEMS MEMS 110,340 158,580 12,064 35,197 10.9% 22.2% 191.8% 103.0%
MEMS 20,050 26,090 2,700 3,597 13.5% 13.8% 33.2% 2.4%

MEMS 50 80 50 80 100.0% 100.0% 60.0% 0.0%
344,700 322,340 52,645 57,950 15.3% 18.0% 10.1% 17.7%
475,140 507,090 67,458 96,823 14.2% 19.1% 43.5% 34.5%
16,000 26,500 3,055 8,507 19.1% 32.1% 178.4% 68.1%
2,900 22,700 2,900 22,700 100.0% 100.0% 682.8% 0.0%

39,300 45,600 2,760 3,550 7.0% 7.8% 28.6% 10.9%

MEMS

 

 

  2.5-1  2.5-1

MEMS 2006

2007 MEMS

MEMS

Deep RIE

MEMS

MEMS DMD

RF-MEMS μTAS DNA

 

 

 



98 

 

 

 

 

 2.5-2        

 

1 20 21

 

 

 

4.4.4.4.         

 

 

 

 



99 

 

 

①

 

② MEMS

 

③

 

 

 

5.5.5.5.         

 MEMS MEMS

 

 

5.15.15.15.1     

 MEMS

 



100 

( )

  

  

  MEMS
MEMS

 

  

 

5.25.25.25.2     

 

 

 

5.35.35.35.3     

  



101 

LSI 0415

0416

0519

0520

0521

0522

0515

0516

0517

0518

0511

0512

0513

0514

0507

0508

0509

0510

0502

0503

0504

0505

0412

0413

0414

0501

0309

0310

0401

0402

0403

0404

0405

0406

0407

0408

0303

0304

0305

0306

0209

0300

0301

0302

0113

0114

0201

0202

0115

0109

0110

0111

0112

0105

0106

0107

0108

0101

0102

0103

0104

0506

3

MEMS

CNT

CNT

MEMS

3

LSI

-3

-

0203

0204

0205

0206

0207

0208

3

0307

0308

0409

0410

0411

CNT

 



102 



103 



104 



105 



106 



107 

 


	平成20年度成果報告書08003470-0-1.pdf
	平成20年度成果報告書7



