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accelerometer with force feedback,” ASME Int. Congress and Exposition, Symposium on 
Micromechanical Systems, San Francisco, Calif., vol. DSC 57-2, Nov. 12-17, 1995, pp. 
941-947. 

 
111. C. G. Keller and R. T. Howe, “High aspect ratio molded CVD silicon MEMS,” AVS 

Micromachining Workshop II -Technology and Applications, Anaheim, Calif., Sept. 27-
28, 1995. 

 
112. R. T. Howe, “Polysilicon Integrated Microsystems:  Technologies and Applications,” 

(invited plenary talk), 8th Int.Conf. on Solid-State Sensors and Actuators (Transducers 
95) and Eurosensors IX, Stockholm, Sweden, June 25-29, 1995, vol. 1, pp. 43-46. 
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113. M. Biebl, G. Brandl, and R. T. Howe, “Young's Modulus of in-situ Phophorus-Doped 
Polysilicon,” 8th Int. Conf. on Solid-State Sensors and Actuators (Transducers 95) and 
Eurosensors IX, Stockholm, Sweden, June 25-29, 1995, vol. 2, pp. 80-83. 

 
114. M. Biebl, G. T. Mulhern, and R. T. Howe, “In Situ Phosphorus Doped Polysilicon for 

Integrated MEMS,” 8th Int. Conf. on Solid-State Sensors and Actuators (Transducers 95) 
and Eurosensors IX, Stockholm, Sweden, June 25-29, 1995, vol. 1, pp. 198-201. 

 
115. K. H.-L. Chau, S. R. Lewis, Y. Zhao, R. T. Howe, S. F. Bart, and R. G. Marcheselli, 

“An integrated force-balanced capacitive accelerometer for low-G applications,” 8th Int. 
Conf. on Solid-State Sensors and Actuators (Transducers 95) and Eurosensors IX, 
Stockholm, Sweden, June 25-29, 1995, vol. 1, pp. 593-596. 

 
116. C. G. Keller and R. T. Howe, “Hexsil bimorphs for vertical actuation,” 8th Int. Conf. on 

Solid-State Sensors and Actuators (Transducers 95) and Eurosensors IX, Stockholm, 
Sweden, June 25-29, 1995, vol. 1, pp. 99-102. 

 
117. C. G. Keller and R. T. Howe, “Nickel-filled thermally actuated hexsil tweezers,” 8th Int. 

Conf. on Solid-State Sensors and Actuators (Transducers '95) and Eurosensors IX, 
Stockholm, Sweden, June 25-29, 1995, vol. 2, pp. 376-379. 

 
118. K. S. Lebouitz, R. T. Howe, and A. P. Pisano, “Permeable Polysilicon Microshell Etch-

Access Windows,” 8th Int. Conf.on Solid-State Sensors and Actuators (Transducers  95) 
and Eurosensors IX, Stockholm, Sweden, June 25-29, 1995, vol. 1, pp. 224-227. 

 
119. M. R. Houston, R. T. Howe, and R. Maboudian, “Ammonium Fluoride Surface 

Treatments for Reducing In-Use Stiction in Polysilicon Microstructures,” 8th Int. Conf. on 
Solid-State Sensors and Actuators (Transducers 95) and Eurosensors IX, Stockholm, 
Sweden, June 25-29, 1995, vol. 1, pp. 210-213. 

 
120. R. T. Howe, “Recent Advances in Surface Micromachining,” 13th Sensor Symposium, 

(invited plenary talk), IEE Japan, Tokyo, Japan, June 7-9, 1995, pp. 1-8. 
 

121. B. E. Boser and R. T. Howe, “Surface Micromachined Accelerometers,” (invited) IEEE 
Custom Integrated Circuits Conference, Santa Clara, Calif., May 1-4, 1995, pp. 337-344. 

 
122. M. R. Houston, R. T. Howe, K. Komvopoulos, and R. Maboudian, “Diamond-like 

carbon for silicon passivation in micromechanical devices,” Materials Research Society 
Spring Meeting, Symposium I:  Mechanical Behavior of Diamond and other Forms of 
Carbon, San Francisco, Calif., April. 17-21, 1995, MRS Sympositum Proceedings, 383, 
Behavior of Diamond and Other Forms of Carbon, M. D. Drory, D. B. Bogy, M. S. 
Donley, and J. E. Field, eds., 1995, pp. 391-402. 

 
123. R. S. Payne, S. Sherman, S. Lewis, and R. T. Howe, "Surface Micromachining:  from 

Vision to Reality to Vision,” (invited) IEEE Int. Solid-State Circuits Conference, San 
Francisco, Calif., February 14-16, 1995, 160-161. 

 
124. R. T. Howe and C. T.-C. Nguyen, “Micromechanical Resonators for Frequency 

References and Signal Processing,” (invited), IEEE Int. Electron Devices Meeting, San 
Francisco, Calif., December 12-14, 1994. 
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125. C. T.-C. Nguyen and R. T. Howe, “Polysilicon microresonators for signal processing,” 

(invited), Government Microcircuits Applications Conference (GOMAC), San Diego, 
Calif., 20, November 7-10, 1994, pp. 195-198. 

 
126. M. R. Houston, R. Maboudian, and R. T. Howe, “Silicon Surface Treatments for 

Stiction Reduction in Silicon  Micromachining : A Surface Science Approach,” American 
Institute of Chemical Engineers, San Francisco, Calif., November 1994. 

 
127. R. T. Howe, “Polysilicon Integrated Mechatronics:  Applications and Recent 

Developments,” (invited keynote talk), 5th Symposium on Micro Machine and Human 
Science, Nagoya, Japan, October 2-4, 1994. 

 
128. G. K. Fedder and R. T. Howe, “Integrated Testbed for Multi-Mode Digital Control of 

Suspended Microstructures, 6th Solid-State Sensor and Actuator Workshop, Hilton Head, 
South Carolina, June 13-15, 1994, pp. 145-150. 

 
129. R. T. Howe, “Silicon Micromachining for Resonator Fabrication,” (invited plenary 

talk), IEEE Frequency Control Symposium, Boston, Mass., June 1-3, 1994, pp. 2-7. 
 

130. C. T.-C. Nguyen and R. T. Howe, “Design and Performance of CMOS 
Micromechanical Resonator Oscillators,” IEEE Frequency Control Symposium, Boston, 
Mass., June 1-3, 1994, pp. 127-134. 

 
131. C. T.-C. Nguyen and R. T. Howe, “CMOS Micromechanical Resonator Oscillator,” 

IEEE Int. Electron Devices Meeting, Washington, D.C., December 1993, pp. 199-202. 
 

132. R. L. Alley, P. Mai, K. Komvopoulos, and R. T. Howe, “Surface roughness 
modification of interfacial contacts in polysilicon microstructures,” 7th Int. Conf.on Solid-
State Sensors and Actuators (Transducers 93), Yokohama, Japan, June 7-10, 1993, pp. 
288-291. 

 
133. M. W. Judy and R. T. Howe, “Highly compliant lateral suspensions using sidewall 

beams,” 7th Int. Conf. on Solid-State Sensors and Actuators (Transducers 93), 
Yokohama, Japan, June 7-10, 1993, pp. 54-57. 

 
134. L. Lin, K. M. McNair, R. T. Howe, and A. P. Pisano, “Vacuum encapsulated lateral 

microresonators,” 7th Int. Conf. on Solid-State Sensors and Actuators (Transducers 93), 
Yokohama, Japan, June 7-10, 1993, pp. 270-273. 

 
135. D. J. Monk, D. S. Soane, R. T. Howe, “Enhanced removal of sacrificial layers for 

silicon surface micromachining,” 7th Int. Conf. on Solid-State Sensors and Actuators 
(Transducers 93), Yokohama, Japan, June 7-10, 1993, pp. 280-283. 

 
136. G. T. Mulhern, D. S. Soane, and R. T. Howe, “Supercritical carbon dioxide drying of 

microstructures,” 7th International Conference on Solid-State Sensors and Actuators 
(Transducers 93), Yokohama, Japan, June 7-10, 1993, pp. 296-299. 
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137. C. T. Nguyen and R. T. Howe, “Microresonator frequency control using an integrated 
micro oven,” 7th Int. Conf. on Solid-State Sensors and Actuators (Transducers 93), 
Yokohama, Japan, June 7-10, 1993, pp. 1040-1043. 

 
138. D. J. Monk, P. Krulevitch, R. T. Howe, and G. C. Johnson, “Stress-corrosion cracking 

and blistering of thin polycrystalline silicon films in hydrofluoric acid,” Symposium on 
Thin Films:  Stresses and Mechanical Properties IV, Materials Research Society Spring 
Meeting, San Francisco, Calif., May 1993, MRS Symposium Proceedings, vol. 308, pp. 
641-646, 1993. 

 
139. Y.-H. Cho, B. M. Kwak, A. P. Pisano, and R. T. Howe, “Viscous energy dissipation in 

laterally oscillating planar microstructures:  a theoretical and experimental study,” 6th 
IEEE Micro Electro Mechanical Systems Workshop (MEMS 93), Ft. Lauderdale, Florida, 
February 7-10, 1993, pp. 93-98. 

 
140. M. W. Judy and R. T. Howe, “Polysilicon hollow beam lateral resonators,” 6th IEEE 

Micro Electro Mechanical Systems Workshop (MEMS 93), Ft. Lauderdale, Florida, 
February 7-10, 1993, pp. 265-271. 

 
141. L. Lin, R. T. Howe, A. P. Pisano, “A novel micro in situ strain gauge,” 6th IEEE Micro 

Electro Mechanical Systems Workshop (MEMS 93), Ft. Lauderdale, Florida, February 7-
10, 1993, pp. 201-206. 

 
142. C. T.-C. Nguyen and R. T. Howe, “Quality factor control for micromechanical 

resonators,” IEEE Int. Electron Devices Meeting, San Francisco, Calif., December 14-16, 
1992, pp. 505-508. 

 
143. D. J. Monk, D. S. Soane, and R. T. Howe, “Sacrificial layer etching model for surface 

micromachining applications,” 5th IEEE Solid-State Sensor and Actuator Workshop, 
Hilton Head Island, S.C., June 21-25, 1992, pp. 46-49. 

 
144. G. K. Fedder, J. C. Chang, and R. T. Howe, “Thermal microassembly of narrow-gap 

electrostatic comb-drive structures,” 5th IEEE Solid-State Sensor and Actuator Workshop, 
Hilton Head Island, S.C., June 21-25, 1992, pp. 63-68. 

 
145. W. Yun, R. T. Howe, and P. R. Gray, “Surface micromachined, digitally force-balanced 

accelerometer with integrated CMOS detection circuitry,” 5th IEEE Solid-State Sensor 
and Actuator Workshop, Hilton Head Island, S.C., June 21-25, 1992, pp. 126-131. 

 
146. R. L. Alley, R. T. Howe, and K. Komvopoulos, “The effect of release-etch processing 

on surface microstructure stiction,” 5th IEEE Solid-State Sensor and Actuator Workshop, 
Hilton Head Island, S.C., June 21-25, 1992, pp. 202-207. 

 
147. P. Krulevitch, G. C. Johnson, and R. T. Howe, “Stress and microstructure in 

phosphorus doped polycrystalline silicon,” Symposium on “Smart” Materials 
Fabrication/Materials for Micro-Electro-Mechanical Systems, Materials Research 
Society Spring Meeting, San Francisco, Calif., April 27 - May 1, 1992, MRS Symposium 
Proceedings, vol. 276, pp. 79-84, 1992. 
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148. R. I. Pratt, G. C. Johnson, R. T. Howe, and D. J. Nikkel, Jr., “Characterization of thin 
films using micromechanical structures,” Symposium on “Smart” Materials 
Fabrication/Materials for Micro-Electro-Mechanical Systems, Materials Research 
Society Spring Meeting, San Francisco, Calif., April 27 - May 1, 1992, MRS Symposium 
Proceedings, vol. 276, 1992. 

 
149. D. J. Monk, D. S. Soane, and R. T. Howe, “Sacrificial layer Si02 wet etching for 

micromachining applications,” Symposium on “Smart” Materials Fabrication/Materials 
for Micro-Electro-Mechanical Systems, Materials Research Society Spring Meeting, San 
Francisco, Calif., April 27 - May 1, 1992, MRS Symposium Proceedings, vol. 276, pp. 
303-310, 1992. 

 
150. L. Lin, C. T.-C. Nguyen, R. T. Howe, and A. P. Pisano, “Micro Electromechanical 

Filters,” 5th IEEE Micro Electro Mechanical Systems Workshop (MEMS 92), 
Travemuende, Germany, February 4-7, 1992, pp. 226-231. 

 
151. P. Krulevitch, G. C. Johnson, and R. T. Howe, “Stress and microstructure in LPCVD 

polysilicon films:  experimental results and closed form modeling of stresses,” 
Symposium on Thin Films:  Stresses and Mechanical Properties III, Materials Research 
Society Fall 1991 Meeting, Boston, Mass., December 1991, MRS Symposium 
Proceedings, vol. 239, 1992. 

 
152. R. M. Moroney, R. M. White, and R. T. Howe, “Ultrasonically Induced Microtransport 

with Cylindrical Geometry,” Micromechanical Sensors, Actuators, and Systems 
Symposium, vol. DSC-32, ASME Winter Annual Meeting, Atlanta, Georgia, December 
1-6, 1991, pp. 181-190. 

 
153. P. Cheung, R. Horowitz, and R. Howe, “Modeling and Position-Detection of a 

Polysilicon Linear Microactuator,” Micromechanical Sensors, Actuators and Systems, 
ASME Winter Annual Meeting, vol. DSC-32, Atlanta, Georgia, December 1-6, 1991, pp. 
269-278. 

 
154. R. I. Pratt, G. C. Johnson, and R. T. Howe, “Micromechanical Structures for Thin Film 

Characterization,” 6th Int. Conf. on Solid-State Sensors and Actuators (Transducers 91), 
San Francisco, California, June 24-28, 1991, pp. 205-208. 

 
155. P. Krulevitch, G. C. Johnson, and R. T. Howe, “Stress in Undoped LPCVD 

Polycrystalline Silicon,” 6th International Conference on Solid-State Sensors and 
Actuators (Transducers 91), San Francisco, California, June 24-28, 1991, pp. 949-952. 

 
156. D. J. Monk, D. S. Soane, and R. T. Howe, “Sacrificial Silicon Dioxide Wet Etching for 

Micromachining Applications,” 6th International Conference on Solid-State Sensors and 
Actuators (Transducers 91), San Francisco, California, June 24-28, 1991, pp. 647-650. 

 
157. P. Cheung. R. Horowitz, and R. Howe, “Design and Modeling of a Linear 

Microactuator” (invited), 6th Int. Precision Engineering Seminar and the 2nd Int. Conf. on 
Ultra Precision in Manufacturing Engineering, Braunschweig, Germany, May 27-31, 
1991. 
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158. M. W. Judy, Y.-H. Cho, R. T. Howe, and A. P. Pisano, “Self-Adjusting 
Microstructures,” 4th IEEE Micro Electro Mechanical Systems Workshop (MEMS 91), 
Nara, Japan, January 30 - February 2, 1991, pp. 51-56. 

 
159. G. K. Fedder and R. T. Howe, “Thermal Assembly of Polysilicon Microstructures,” 4th 

IEEE Micro Electro Mechanical Systems Workshop (MEMS 91), Nara, Japan, January 30 
- February 2, 1991, pp. 57-62. 

 
160. R. M. Moroney, R. M. White, and R. T. Howe, “Ultrasonically Induced 

Microtransport,” 4th IEEE Micro Electro Mechanical Systems Workshop (MEMS 91), 
Nara, Japan, January 30 - February 2, 1991, 277-282. 

 
161. R. M. Moroney, R. M. White, and R. T. Howe, “Fluid Motion Produced by Ultrasonic 

Lamb waves,” IEEE Ultrasonics Symposium, Honolulu, Hawaii, December 4-7, 1990, 
pp. 355-358. 

 
162. P. A. Krulevitch, T. D. Nguyen, G. C. Johnson, R. T. Howe, H. R. Wenk, R. Gronsky, 

“LPCVD Polysilicon Thin Films:  The Evolution of Structure, Texture, and Stress,” 
Materials Research Society Fall Meeting, Boston, Mass., November 26 - December 1, 
1990, Polysilicon Thin Films and Interfaces, Materials Research Society Symposium 
Proceedings, vol. 202, 167-172, 1991. 

 
163. R. M. White, S. W. Wenzel, B. A. Martin, R. M. Moroney, B. J. Costello, M. A. Straub, 

and R. T. Howe, "Lamb-Wave Interactions with the Chemical, Biological and Physical 
Environment," Electrochemical Society Fall Meeting, Seattle, Washingon, October 14-
19, 1990. 

 
164. W. C. Tang, M. G. Lim, and R. T. Howe, “Electrostatically Balanced Comb Drive for 

Controlled Levitation,” 4th IEEE Solid-State Sensor and Actuator Workshop, Hilton Head 
Island, South Carolina, June 4-7, 1990, pp. 23-27. 

 
165. J. Huang, P. Krulevitch, G. C. Johnson, R. T. Howe, and H. R. Wenk, “Investigation of 

texture and stress in undoped polysilicon films,” Materials Research Society Spring 
Meeting, San Francisco, Calif., April 16-20, 1990, Polysilicon Thin Films and Interfaces, 
edited by T. Kamins, C. V. Thompson, and B. Raicu, Materials Research Society 
Symposium Proceedings, vol. 182, 201-206, 1990. 

 
166. L.-S. Fan, W. Yun, R. S. Muller, R. T. Howe, and J. Huang, “Spiral Microstructures for 

the Measurement of Average Strain Gradients in Thin Films,” 3rd IEEE Micro Electro 
Mechanical Systems Workshop (MEMS 90), Napa Valley, California, February 12-14, 
1990, pp. 177-181. 

 
167. M. G. Lim, J. Chang, D. P. Schultz, R. T. Howe, and R. M. White, “Polysilicon 

Microstructures to Characterize Static Friction,” 3rd IEEE Micro Electro Mechanical 
Systems Workshop, Napa Valley, California, February 12-14, 1990, pp. 82-88. 

 
168. R. M. Moroney, R. M. White, and R. T. Howe, “Ultrasonic Micromotors: Physics and 

Applications,” 3rd IEEE Micro Electro Mechanical Systems Workshop, Napa Valley, 
California, February 12-14, 1990, pp. 182-187. 

 



Publications  Roger T. Howe 

 23 

169. K. S. J. Pister, R. S. Fearing, and R. T. Howe, “A Planar Air-Levitated Electrostatic 
Actuator System,” 3rd IEEE Micro Electro Mechanical Systems Workshop, Napa Valley, 
California, February 12-14, 1990, pp. 67-71. 

 
170. W. Yun, W. C. Tang, and R. T. Howe, “Fabrication Technologies for Integrated 

Microdynamic Systems,” (invited paper), Integrated Micro-Motion Systems 
Micromachining, Control and Applications, edited by F. Harashima.  Amsterdam:  
Elsevier Science Publishers, 1990 pp. 297-312. 

 
171. R. M. Moroney, R. M. White, and R. T. Howe, “Ultrasonic micromotor,” IEEE 

Ultrasonics Symposium, Montreal, Quebec, Canada, October 3-6, 1989, pp. 745-748. 
 

172. J. Huang, K. K. Lin, J. Lau, D. A. Hodges, C. Spanos, G. C. Johnson, and R. T. Howe, 
“Texture of Undoped LPCVD Polycrystalline Silicon Films,” Textures in Non-Metallic 
Materials, ASM International, Indianopolis, Indiana, October 2-3, 1989. 

 
173. S. C. Chang, M. W. Putty, D. B. Hicks, C. H. Li, and R. T. Howe, “Resonant-Bridge 

Two-Axis Microaccelerometer,” 5th Int. Conf. on Solid-State Sensors and Actuators 
(Transducers 89), Montreux, Switzerland, June 25-30, 1989, pp. 142-143. 

 
174. L.-S. Fan, R. T. Howe, and R. S. Muller, “Fracture-Toughness Characterization of 

Brittle Thin Films,” 5th Int. Conf. on Solid-State Sensors and Actuators (Transducers 
'89), Montreux, Switzerland, June 25-30, 1989, pp. 249-250. 

 
175. W. C. Tang, T.-C. H. Nguyen, and R. T. Howe, “Electrostatic-Comb Drive of Lateral 

Polysilicon Resonators,” 5th Int. Conf. on Solid-State Sensors and Actuators (Transducers 
89), Montreux, Switzerland, June 25-30, 1989, pp. 138-140. 

 
176. R. T. Howe, “Microsensor and Microactuator Applications of Thin Films,” (invited 

paper), Symposium on Thin-Film Materials for Integrated Sensors, International 
Conference on Metallurgical Coatings, San Diego, California, April 17-21, 1989. 

 
177. L. S. Fan, R. T. Howe, and R. S. Muller, “Microstructures for Fracture Toughness 

Characterization of Brittle Thin Films,” 2nd IEEE Micro Electro Mechanical Systems 
Workshop (MEMS 89), Salt Lake City, Utah, February 20-22, 1989, pp. 40-41. 

 
178. W. C. Tang, T.-C. H. Nguyen, and R. T. Howe, “Laterally Driven Polysilicon Resonant 

Microstructures,” 2nd IEEE Micro Electro Mechanical Systems Workshop (MEMS 89), 
Salt Lake City, Utah, February 20-22, 1989, pp. 53-59. 

 
179. M. W. Putty, S. C. Chang, R. T. Howe, A. L. Robinson, and K. D. Wise, “One-Port 

Active Polysilicon Resonant Microstructures,”2nd IEEE Micro Electro Mechanical 
Systems Workshop, Salt Lake City, Utah, February 20-22, 1989, pp. 60-65. 

 
180. K. S. Udell, A. P. Pisano, R. T. Howe, R. M. White, and R. S. Muller, “Microsensors 

for heat transfer and fluid flow measurements,” First World Conference on Experimental 
Heat Transfer, Fluid Mechanics, and Thermodynamics, Dubrovnik, Yugoslavia, 
September 4-9, 1988. 
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181. M. A. Huff, S. D. Senturia, and R. T. Howe, “A Thermally Isolated Microstructure 
Suitable for Gas Sensing Applications,” 3rd IEEE Solid-State Sensors and Actuators 
Workshop, Hilton Head, S.C., June 6-9, 1988, pp. 47-50. 

 
182. T. A. Lober and R. T. Howe, “Surface Micromachining Processes for Electrostatic 

Motor Fabrication,” 3rd IEEE Solid-State Sensors and Actuators Workshop, Hilton Head, 
S.C., June 6-9, 1988, pp. 59-62. 

 
183. R. T. Howe, “Surface Micromachining for Microsensors and Microactuators,” (invited 

plenary paper), 32nd Int. Symp. on Electron, Photon, and Ion Beams, Fort Lauderdale, 
Florida, May 31 - June 3, 1988, abstract A-2. 

 
184. M. A. Schmidt, R. T. Howe, S. D. Senturia, and J. H. Haritonidis, “Fabrication and 

testing of a micromachined shear sensor,” IEEE Int. Electron Devices Meeting, 
Washington, D.C., December 6-9, 1987, pp. 282-285. 

 
185. R. T. Howe, “Applications of polysilicon films in microsensors and microactuators,” 

(invited), Polysilicon Films and Interfaces, edited by C. Y. Wong, C. V. Thompson, and 
K. N. Tu, Materials Research Society Proceedings, vol. 106, pp. 213-224, Boston, Mass., 
November 30 - December 5, 1987. 

 
186. J. H. Lang, M. F. Schlecht, and R. T. Howe, “Electric micromotors:  electromechanical 

characteristics,” (invited), IEEE Micro Robots and Teleoperators Workshop, Hyannis, 
Mass., November 8-11, 1987. 

 
187. M. A. Schmidt, R. T. Howe, S. D. Senturia, and J. H. Haritonidis, “Surface 

micromachining of polyimide/metal composites for a shear-stress sensor,” IEEE Micro 
Robots and Teleoperators Workshop, Hyannis, Mass., November 8-11, 1987. 

 
188. M. A. Schmidt and R. T. Howe, “Silicon resonant microsensors,” (invited), Ceramic 

Engineering and Science Proceedings, 8, 1019-1034, (1987). 
 

189. R. T. Howe, “Resonant microsensors,” (invited), 4th International Conference on Solid-
State Sensors and Actuators (Transducers '87), Tokyo, Japan, June 2-5, 1987, pp. 843-
848. 

 
190. M. A. Schmidt, R. T. Howe, and S. D. Senturia, and J. H. Haritonidis, “A 

micromachined floating-element shear sensor,” 4th International Conference on Solid-
State Sensors and Actuators (Transducers 87), Tokyo, Japan, June 2-5, 1987, pp. 383-
386. 

 
191. M. A. Schmidt and R. T. Howe, “Resonant structures for integrated sensors,” (invited), 

2nd IEEE Solid-State Sensor Workshop, Hilton Head, South Carolina, June 2-5, 1986. 
 

192. R. T. Howe, “Polycrystalline silicon microstructures,” (invited), Micromachining and 
Micropackaging of Transducers, edited by C. F. Fung, P. W. Cheung, W. H. Ko, and D. 
G. Fleming. Amsterdam:  Elsevier Science Publishers, 169-187, (1985). 
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193. R. T. Howe and R. S. Muller, “Frequency response of polycrystalline silicon 
microbridges,” 3rd Int. Conf. on Solid-State Sensors and Actuators (Transducers 85), 
Philadelphia, Pa., June 11-14, 1985, pp. 101-104. 

 
194. Y.-C. Tai, R. S. Muller, and R. T. Howe, “Polysilicon bridges for anemometer 

applications,” 3rd Int. Conf. on Solid-State Sensors and Actuators (Transducers '85), 
Philadelphia, Pa., June 11-14, 1985, pp. 354-357. 

 
195. R. T. Howe and R. S. Muller, “Integrated resonant-microbridge vapor sensor,” IEEE 

Int. Electron Devices Meeting, San Francisco, California, December 10-12, 1984, pp. 
213-216.  

 
196. R. T. Howe and R. S. Muller, “Resonant polysilicon microbridge with integrated 

NMOS detection circuitry,” Electrochemical Society Fall Meeting, vol. 84-2, New 
Orleans, Louisiana, October 7-12, 1984, pp. 892-893. 

 
197. R. T. Howe and R. S. Muller, “Polycrystalline Silicon Micromechanical Beams,” 

Electrochemical Society Spring Meeting, vol. 82-1, Montreal, Quebec, Canada, May 9-
14, 1982, pp. 184-185. 

 
NONREFEREED PUBLICATIONS 
 

1. R. Howe, M. Allen, A. Berlin, E. Hui, D. Monk, K. Najafi, and M. Yamakawa, 
“Microsystems Research in Japan,” WTEC, Baltimore, Maryland, October 2002 

 
2. U. Srinivasan, M. A. Helmbrecht, R. S. Muller, and R. T. Howe, “MEMS:  Some Self-

Assembly Required,” Optics & Photonics News, November 2002, pp. 26-30. 
 
3. A. E. Franke, T.-J. King, and R. T. Howe, “Integrated MEMS technologies,” (invited) 

MRS Bulletin, 26, 291-295 (2001). 
 
4. T. N. Juneau, M. A. Lemkin, T. A. Roessig, W. A. Clark, R. T. Howe J. M. Bustillo, T. J. 

Brosnihan, and A. P. Pisano, “Commercialization of precision inertial sensors with 
integrated signal conditioning,” Sensors Expo West, San Jose, California, May 1998. 

 
5. W. Yun and R. T. Howe, “S-D Modulator interfacing with silicon microsensors,” 

Sensors, 10, May 1993, pp. 11-18. 
 

6. W. Yun and R. T. Howe, “Sigma-Delta modulator interfacing with microsensors,” 
(invited paper), Sensors Expo West, San Jose, California, March 2-4, 1993, pp. 159-164. 

 
7. W. Yun and R. T. Howe, “Recent developments in silicon microaccelerometers,” 

Sensors, 9, October 1992, pp. 31-41. 
 

8.  W. Yun and R. T. Howe, “Silicon microfabricated accelerometers: a perspective on 
recent developments” (invited paper), Sensors Expo, Chicago, Ill., October 1-3, 1991, pp. 
204A-1 - 204A-8. 
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9. R. T. Howe, R. S. Muller, K. J. Gabriel, and W. S. N. Trimmer, "Silicon 
micromechanics:  sensors and actuators on a chip," IEEE Spectrum, 27, July 1990, pp. 
29-35. 

 
10. R. T. Howe, “Silicon Microdynamic Systems:  Recent Developments in Microactuators 

and Micromachinery,” (invited paper), IEEE WESCON, San Francisco, California, 
November 14-16, 1989, pp. 202-204. 

 
PATENTS 
 
1. R. S. Muller and R. T. Howe, “Integrated circuit sensor,” U.S. #4,674,319, June 23, 1987. 

 
2.  R. T. Howe and S.-C. Chang, “Resonant accelerometer,” U.S. #4,805,456, February 21, 

1989 and U.S. #4,851,080, July 25, 1989. 
 

3. R. T. Howe, M. Mehregany, and S. D. Senturia, “Released film structures and method of 
measuring film properties,” U.S. #4,823,607, April 25, 1989. 
 

4. H.-S. Lee, J. T. Kung, and R. T. Howe, “A digital technique for precise measurement of 
variable capacitance,” U.S. #4,860,232, August 22, 1989. 
 

5. J. H. Haritonidis, R. T. Howe, M. A. Schmidt, and S. D. Senturia, “Turbulent shear force 
sensor,” U.S. #4,896,098,  January 23, 1990. 
 

6. R. T. Howe, J. H. Lang, M. F. Schlecht, M. A. Schmidt, and S. D. Senturia, “Electrostatic 
micromotor,” U. S. #4,943,750, July 24, 1990. 
 

7. R. T. Howe, J. H. Lang, M. F. Schlecht, M. A. Schmidt, and S. D. Senturia, “Electrostatic 
micromotor,” U. S. #4,997,521, March 5, 1991. 
 

8. W. C. Tang and R. T. Howe, “Laterally Driven Resonant Microstructures,” U. S. #5,025,346, 
June 18, 1991. 
 

9. R. T. Howe, J. H. Lang, M. F. Schlecht, M. A. Schmidt, S. D. Senturia, M. Mehregany, and 
L. S. Tavrow, “Method for Side Drive Electrostatic Micromotor,” U. S. #5,043,043, August 
27, 1991. 
 

10. T. A. Core and R. T. Howe, “Method for fabricating microstructures,” U.S. #5,314,572, May 
24, 1994. 
 

11. R. L. Alley, R. T. Howe, and K. Komvopoulos, “Method of applying a monolayer lubricant 
to micromachines,” U.S. #5,403,665, April 4, 1995. 
 

12. L. Lin, C. T.-C. Nguyen, R. T. Howe, and A. P. Pisano, “Micromechanical signal 
processors,” U.S. #5,455,547, October 3, 1995. 
 

13. C. T.-C. Nguyen and R. T. Howe, “Q-Controlled microresonators and tunable electronic 
filters using such resonators,” U.S. #5,491,604, February 13, 1996. 
 



Publications  Roger T. Howe 

 27 

14. R. T. Howe, H. J. Barber, and M. Judy, “Apparatus to minimize stiction in micromachined 
structures,” U.S. #5,542,295, August 6, 1996. 
 

15. R. T. Howe and S. Bart, “Sensor with separate actuator and sense fingers,” U.S. #5,565,625, 
October 15, 1996. 
 

16. L. Lin, C. T. Nguyen, R. T. Howe, and A. P. Pisano, “Microelectromechanical signal 
processor fabrication,” U.S. #5,589,082, Dec. 31, 1996. 
 

17. R. T. Howe, R. S. Payne, and S. F. Bart, “Sub-ground plane for micromachined device,” 
U.S. #5,639,542, June 17, 1997. 
 

18. K. H.-L. Chau, R. T. Howe, R. S. Payne, Y. Zhao, T. A. Core, and S. J. Sherman, 
“Conductive plane beneath suspended structure,” U.S. #5,640,039, June 17, 1997. 
 

19. C. T.-C. Nguyen, V. Gutnik, and R. T. Howe, “Mixing, Modulation and Demodulation via 
Electromechanical Resonators,” U. S. #5,839,062, November 17, 1998. 
 

20. K. S. Lebouitz, R. T. Howe, and A. P. Pisano, “Microfabricated filter and shell constructed 
with a permeable membrane,” U.S. #5,919,364, July 6, 1999. 

 
21. C. T.-C. Nguyen and R. T. Howe, “Q-controlled microresonators and tunable electric filters 

using such resonators,” U.S. #5,955,932, September 21, 1999. 
 
22. T. A. Roessig, A. P. Pisano, and R. T. Howe, “Resonant accelerometer with flexural 

leverage system,” U.S. #5,969,249, October 19, 1999. 
 
23. W. A. Clark, T. Juneau, and R. T. Howe, “Micromachined vibratory rate gyroscope,” U.S. # 

6,067,858, May 30, 2000. 
 
24. M. R. Houston, R. Maboudian, R. T. Howe, and U. Srinivasan, “Method of drying 

micromachines by dewetting from a liquid-based process,” U. S. #6,114,044, September 5, 
2000. 

 
25. M. B. Cohn and R. T. Howe, “Wafer-to-wafer transfer of microstructures using break-away 

tethers,” U.S. #6,142,358, November 7, 2000. 
 
26. A. E. Franke, T. J. King, and R. T. Howe, “Silicon germanium films for forming 

microelectromechanical systems,” U.S. #6,210,988 B1, April 3, 2001. 
 
27. C. T.-C. Nguyen and R. T. Howe, “Q-controlled microresonators and tunable electronic 

filters using such resonators,” U.S. #6,236,281 B1. 
 
28. A. A. Seshia and R. T. Howe, “Dual-mass micromachined vibratory rate gyroscope,” U.S. 

#6,250,156 B1, June 26, 2001. 
 
29. W. A. Clark, T. Juneau, and R. T. Howe, “Method of fabricating a sensor,” U.S. #6,296,779, 

October 2, 2001. 
 



Publications  Roger T. Howe 

 28 

30. A. Franke, R. T. Howe, and T.-J. King, “Polycrystalline silicon germanium films for micro-
electromechanical systems,” U.S. #6,448,622 B1, September 10, 2002. 

 
31. K. S. Lebouitz, R. T. Howe, and A. P. Pisano, “Microfabricated filter and shell constructured 

with a permeable polysilicon membrane,” U.S. #6,478,974 B1, November 12, 2002. 
 
32. A. Shkel and R. T. Howe, “Micro-machined angle-measuring gyroscope,” U.S. #6,481,285 

B1, November 19, 2002. 
 
33. D. Gao, R. T. Howe, and R. Maboudian, “Selective etching of silicon carbide films,” U.S. # 

7,151,277, Dec. 19, 2006. 
 
34. E. P. Quévy and R. T. Howe, “Temperature compensated oscillator including MEMS 

resonator for frequency control,” U.S. #7,211,926, May 1, 2007. 
 
35. H. Takeuchi, E. P. Quévy, T.-J. King, and R. T. Howe, “Damascene process for use in 

fabricating semiconductor structures havning micro/nano gaps,” U.S. #7,256,107, August 14, 
2007. 

 
36. R. T. Howe, E. P. Quevy, and D. H. Berstein, “MEMS structure having a stress inverter 

temperature-compensating resonating member,” U.S. #7,514,853, April 7, 2009. 
 
37. S. A. Bhave and R. T. Howe, “Internal electrostatic transduction structures for bulk-mode 

micromechanical resonators,” U.S. #7,522,019, April 21, 2009. 


