MEMS and
Microstructures

in Aerospace
Applicatio

| Robert Osiander
M. Ann Garrison Darrin



Contents

Chapter 1

Overview of Microelectromechanical Systems and Microstructures

i Ecspace Applications: £.l5t e S s el Sl AL s 1
Robert Osiander and M. Ann Garrison Darrin

Chapter 2
BiEon for Microtechnology Space MiSSIONS.......coesueessisscssisssssssassossossegsssessossisess 13
Cornelius J. Dennehy

*Chapter 3
MEMS FabIICATION ....cvvveeieieieceiieeeeieeeeieeeeireeeetteeeeeseeeeseeeeseeeesseeeessesessseessaeennsseans 35
James J. Allen

Chapter 4
Impact of Space Environmental Factors on Microtechnologies ............c.ccceeuueenens 67
M. Ann Garrison Darrin

Chapter 5
Space Radiation Effects and Microelectromechanical Systems...........c.cocceeuinnnee &3
Stephen P. Buchner

Chapter 6
Bliiotechnologics fOr: SPACE SYSIEMS uyuaiassidsasinisatsssiosisnnssiissssssivstbsnssbtssaonsssneseh 111
Thomas George and Robert Powers

Chapter 7
Microtechnologies for Science Instrumentation Applications..........cccccceeeevennene 127
Brian Jamieson and Robert Osiander

Chapter 8
Microelectromechanical Systems for Spacecraft Communications ............c.cc..... 149
Bradley Gilbert Boone and Samara Firebaugh

Chapter 9
Microsystems in Spacecraft Thermal Control ..........cccooceeoeveninienenieeseeeeeeene 183
Theodore D. Swanson and Philip T. Chen




Chapter 10
Microsystems in Spacecraft Guidance, Navigation, and Control......................... 203
Cornelius J. Dennehy and Robert Osiander

Chapter 11
Micropropulsion TEChNOIOZIES.......cc.eveiruiririiiieieieieesese et 229
Jochen Schein

Chapter 12
MEMS Packaging for Space AppliCations.........coceevevueireruerencnienreneeeeieeeesseees 269
R. David Gerke and Danielle M. Wesolek

Chapter 13

Handling and Contamination Control Considerations

for Critical:Space APPUOAIONS «.usmasossssassitssmsssasssssstonioss i eiss garssnossosssnion 289
Philip T. Chen and R. David Gerke

Chapter 14
Material Selection for Applications of MEMS.......c.ccuiiminmsmssissosiossossossanissinnss 309
Keith J. Rebello

Chapter 15
Reliability Practices for Design and Application of Space-Based MEMS.......... 327
Robert Osiander and M. Ann Garrison Darrin

Chapter 16

Assurance Practices for Microelectromechanical Systems

and Microstructures in ACTOSPABE...iuussmssnsiesssssnssassssmsssssssssmensssssassnsrion e b 347
M. Ann Garrison Darrin and Dawnielle Farrar



