
I 

on techniques for MEMSINEMS - 
uators in MEMSNEMS - 

Contents 
cal electro mechanical systems) 

I 

10 0-387-25786-1 (e-book) 
13 9780387257862 

. 2. Nanotechnology, 
1 

Foreword ix 
I 

. . . 
Preface xlll 

200504262 1 Contributors xvii 

1. Techniques in the Fabrication of High-Speed Micro-Rotors 
for MEMS Applications 1 
Norihisa Miki 
1. Introduction 1 
2. MEMS Fabrication 3 

! 3. Micro-Bearing Rigs 5 
4. Fabrication Technique 14 
5. Summary 16 
6. Acknowledgements 16 

References 17 

2. Fabrication Techniques in Micromachined Capacitive Ultrasonic 
Transducers and their Applications 19 

I 
Elena Cianci, Vittorio Foglietti, Antonio Minotti, Alessandro Caronti, 
Gino Caliano, and Massimo Pappalardo 

! 1. Introduction 19 ~ 2. CMUT Modeling 20 
1 3. Fabrication Processes 28 

, 4. Applications 3 8 
References 45 

e or in part without the written 
spring Street, New York, NY 10013, 
alysis. Use in connection with any 3. GaAs Thermally Based MEMS Devices-Fabrication Techniques, 
software, or by similar or dissimilar Characterization and Modeling 49 

Tibor Lalinskl);, Milan Drfik, Jir'i Jakovenko, and Miroslav Hushk 
and similar terms, even if they are not I .  Introduction 49 
whether or not they are subject to 2. Description of GaAs Thermally Based MEMS 53 

3. GaAs Micromachining Techniques 54 

i 4. Temperature Sensors 60 
5 .  Micromachined Thermal Converters 64 
6. Surface 3-D Profiling 7 1 

7. Determination of GaAsJAlGaAs Material Parameters 78 

Administrator
Text Box
Ref. 620.5 MEM V.2



vi 

8. Residual Stress Analysis 
9. General Simulation Procedure 

10. Consideration of Computer-Based Simulations 
I I .  Governing Equations 
12. Boundary Conditions 
13. 3D Model 
14. Simulations 
15. Steady State Thermal Analysis and P-T Characteristic 
16. Temperature Transient Analysis 
17. Stress and Displacement Evaluation 
18. Intluence of the Gate Width on Maximal Temperature 

of MTC Structure 
19. Optimization of the Design 
20. Acknowledgements 

References 

4. Novel MEMS Fluidic Integrated Circuit Technology 
with 'MOSFET-Like Microvalve Elements' 
Hidekuni TLzkuo und M~zkoto Ishidu 
I. Introduction 
2.  Mosfet-Like Pneumatic Microvalve for Integrated Pneumatic Circuit 

on Silicon 
3. Micro Fluidic Integrated Circuit; The New Concept to Amplify 

and to Control Physical Energyes in MEMS 
4. Future Applications of Micro Fluidic Integrated Circuts 

References 

5. Hydrogel-based pTAS 
Andrecis Richter 
1. lntroduction 
2. Thermodynamics and Swelling Kinetics of Hydrogels 
3. Sensitivities 
4. Patterning Technologies of Hydrogels 
5. Microvalves 
6. Sensors 
7. Literature 

6. Crosslinked PMMA as a Low-Dimensional Dielectric Sacrificial 
Layer for MEMS/NEMS and Quantum Nanostructures Fabrication 
W H. Teh, J. K. Luo, C.-7: Li~ing and C. G. Smith 
1. Introduction 
2. Crosslinked PMMA as a Low-Dimensional Dielectric 

Sacrificial Layer 
3. Select Applications Research 
4. Select Fundamental Research 
5.  Conclusions 

CONTENTS CONTENTS 

79 6. Acknowledgements 
References 

7. MEMS/NEMS Techniques 
A.S. Ergun, G.G. Yaralioglu, 0. 
1 .  Historical Background 
2. Introduction 
3. Principle of Operation 
4. Fabrication Technologies 
5.  Applications 
6. Conclusion 

Bibliography 

Index 



CONTENTS 

xl Pneumatic Circuit 

ept to Amplify 

Circuts 

ogels 

atric Sacrificial 
tctures Fabrication 

CONTENTS 

6. Acknowledgements 
References 

7. MEMSfNEMS Techniques and Applications 
A.S. Ergun, G.G. Yaralioglu, O.Oralkan, and B.7: Khuri-Yakub 
1. Historical Background 
2. Introduction 
3. Principle of Operation 
4. Fabrication Technologies 
5. Applications 
6. Conclusion 

Bibliography 

Index 

vii 




