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TSU-JAE KING LIU 
Dean and Roy W. Carlson Professor of Engineering 

Distinguished Professor of Electrical Engineering and Computer Sciences 
Member, Kavli Energy Nanosciences Institute at Berkeley 

College of Engineering 
320 McLaughlin Hall #1700, University of California at Berkeley 

Berkeley, CA 94720-1700 USA 
Tel: (510) 642-5771 FAX: (510) 643-7846 

 
EDUCATION STANFORD UNIVERSITY, Palo Alto, California, USA 

1994  Ph.D. in Electrical Engineering 
Thesis: Applications of polycrystalline silicon-germanium thin films in metal-oxide 

semiconductor technologies 
Thesis Advisor: Professor Krishna C. Saraswat 

1986 M.S. in Electrical Engineering 

1984  B.S. in Electrical Engineering 
 

EXPERIENCE 

7/18 to present UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Dean and Roy W. Carlson Professor of Engineering, College of Engineering 
Provide visionary and inspirational leadership to build community, enhance the student 
experience, accelerate research and discovery, and achieve financial sustainability for the College 
of Engineering.  

10/16 to 6/18  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Vice Provost for Academic and Space Planning and Senior International Officer 
Oversee the overall programmatic direction of the university and its intersection with the use of 
space on campus; oversee the campus’ international agreements and partnerships.  

Summer 2016  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Associate Dean for Academic Planning and Development, College of Engineering 
Represent the College of Engineering (CoE) and assist in its fundraising efforts. Serve as liaison 
between CoE departments and potential sponsors/benefactors. 

  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
7/14 to 6/16 Chair, Department of Electrical Engineering and Computer Sciences 
7/12 to 6/16 Chair, Electrical Engineering Division 
7/12 to 6/14 Associate Chair, Department of Electrical Engineering and Computer Sciences 

Responsible for EECS Department programs, operations, strategic growth and relationships.  
Oversee academic personnel actions within the Electrical Engineering Division.   

7/08 to 6/12  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Associate Dean for Research, College of Engineering 
Oversaw operations of the Engineering Research Support Organization which provides research 
administration support to faculty, research centers, and affiliated organized research units in the 
UC Berkeley College of Engineering. Facilitated new multi-disciplinary research initiatives, 
collaborations with international universities, and College development.  

  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
7/14 to present TSMC Distinguished Professor in Microelectronics 
7/09 to 6/14 Conexant Systems Distinguished Professor 
7/03 to present Professor, Electrical Engineering and Computer Sciences 

Research and instruction in the areas of nanometer-scale CMOS devices and technology, 
semiconductor memory devices, micro/nano-electro-mechanical devices and technology, and 
large-area electronics.  Past/current research theme/thrust leader for the NSF Nanoscale Science 
and Engineering Center Of Integrated Nanomechanical Systems (COINS), the NSF Science and 
Technology Center for Energy Efficient Electronics Science (E3S), the SRC/MARCO-DARPA 
Focus Center on Materials, Structures, and Devices (MSD). 
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  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
1/12 to 12/12 Faculty Director, UC Berkeley Marvell Nanofabrication Laboratory (“Nanolab”) 
8/06 to 6/08  Faculty Director, UC Berkeley Microfabrication Laboratory (“Microlab”) 
& 8/00 to 7/04  Responsible for overseeing lab operations and policies, setting new directions, and securing 

industrial support (in the form of grants and equipment, service, and cash donations) for this 
shared cleanroom research facility which supports a broad range of academic and industrial 
research. Liaison between Micro/Nanolab and faculty as well as industry. 

11/04 to 6/06  SYNOPSYS, INC., Mountain View, California, USA 
Senior Director of Engineering, Advanced Technology Group 
Development of new silicon technologies and associated intellectual property. 

7/03 to 6/04  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Vice Chair for Graduate Matters, Electrical Engineering and Computer Sciences 
Oversight and policy-setting for graduate admissions and the graduate study program. 

5/00 to 10/04  PROGRESSANT TECHNOLOGIES, INC., Fremont, California, USA 
Co-founder and President 
Development and licensing of negative differential resistance transistor technology for low-cost, 
low-power integrated-circuit products. Negotiated sale of Progressant to Synopsys, Inc. 

7/99 to 6/03  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Associate Professor, Electrical Engineering and Computer Sciences 
Research and instruction in the areas of sub-100nm CMOS devices and technology, novel 
semiconductor memory devices, micro-electro-mechanical systems technology, and maskless ion 
beam lithography. 

8/96 to 6/99  UNIVERSITY OF CALIFORNIA, Berkeley, California, USA 
Assistant Professor, Electrical Engineering and Computer Sciences 
Research and instruction in the areas of integrated-circuit devices and technology, thin-film 
transistor technology, and micro-electromechanical systems technology. 

2/95 to 7/96  STANFORD UNIVERSITY, Palo Alto, California, USA 
Consulting Assistant Professor, Electrical Engineering 
Initiated and guided graduate-level research projects to explore applications of silicon-germanium 
(Si1-xGex) in large-area electronics technologies. 

4/92 to 7/96  XEROX PALO ALTO RESEARCH CENTER, Palo Alto, California, USA 
Member of Research Staff 
Conducted research and development of polycrystalline Si (poly-Si) thin-film transistor (TFT) 
technologies for high-resolution, high-performance flat-panel display applications. Collaborated 
with researchers at various universities, national laboratories, and companies to develop materials, 
processing techniques, and tools for flat-panel display manufacture. Investigated novel 
applications of silicon-germanium (Si1-xGex) for TFT technologies. Participated in ARPA- and 
EPRI-sponsored workshops to support and provide guidance to university research programs 
pertaining to TFT technologies. 

9/89 to 4/92 &  STANFORD UNIVERSITY, Palo Alto, California, USA 
4/86 to 6/89  Research Assistant 

Helped develop instructional semiconductor-particle-transport simulation program. Investigated 
gate-dielectric materials for germanium MOS transistors. Studied formation of epitaxial silicon-
germanium (Si1-xGex) films on Si and the effects of Ge at the SiO2/Si interface, for Si1-xGex/Si 
heterojunction field-effect transistor applications. Modeled pyrometric temperature measurement. 
Developed a chemical vapor deposition technology for Si1-xGex films. Characterized physical and 
electrical properties of polycrystalline Si1-xGex films. Investigated applications of Si1-xGex in MOS 
technologies. 

6/89 to 9/89  TEXAS INSTRUMENTS, INCORPORATED, Dallas, Texas, USA 
Member of Technical Staff 
Participated in development of real-time temperature sensor for single-wafer rapid-thermal 
processing equipment. 
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9/85 to 4/86 &  STANFORD UNIVERSITY, Palo Alto, California, USA 
9/84 to 6/85  Teaching Assistant and Student Undergraduate Advisor 

Served as teaching assistant for courses in introductory electronics, linear systems, digital filters, 
signal processing, analog circuit laboratory, and semiconductor device physics. Duties included 
lecturing, supervision of laboratory sessions, individual tutoring, grading of problem sets and 
examinations, and providing curriculum counseling to undergraduate students. 

Summer 1985  HEWLETT-PACKARD COMPANY, Palo Alto, California, USA 
Production Engineer 
Wrote phase-linearity production test for the HP 8770A Arbitrary Waveform Synthesizer. 

Summer 1984  INTERNATIONAL BUSINESS MACHINES CORPORATION, San Jose, California, USA 
Pre-Professional Engineer 
Performed circuit simulations for microprocessor chip. Wrote computer programs for circuit 
analysis and product testing. 

Summer 1983 & TEXAS INSTRUMENTS, INCORPORATED, Houston, Texas, USA 
Summer 1982  Engineering Aide 

Performed circuit simulations for DRAM products. Wrote computer programs for data analysis 
and cost analysis. 

 
PROFESSIONAL ACTIVITIES 

 Technical Program Committee Member, 2nd Int’l. Active Matrix Liquid Crystal Display Workshop (1995) 
 Organizing Committee Member, International Semiconductor Device Research Symposium (1995, 1997, 1999) 
 Technical Program Committee Member, Annual Device Research Conference (1996, 1997, 1998) 
 Co-chair, Active Matrix Liquid Crystal Displays Conference, IS&T/SPIE Symposium on Electronic Imaging 

Science and Technology (1997) 
 Program Committee Member, Int’l Conference on Solid State Devices and Materials (1997, 2002-2004) 
 Committee Member, IEEE Int’l Electron Devices Meeting, Subcommittee on Detectors, Sensors and Displays 

(1998, 1999) 
 Short Course Organizer, IEEE International Electron Devices Meeting (2003) 
 Committee Member, IEEE International Electron Devices Meeting, Subcommittee on CMOS Devices (2007) 
 Committee Member, IEEE International Electron Devices Meeting, Subcommittee on Solid-State Devices 

(2008) 
 International Advisory Committee Member, International SiGe Technology and Device Meeting (2002-present) 

o General Chair, International SiGe Technology and Device Meeting 2012 
 Lead Organizer, Symposium on CMOS Front-End Materials and Process Technology, 2003 MRS Spring 

Meeting 
 Chair, Emerging Applications Committee, Symposium on SiGe: Materials, Processing, and Devices, 2004 Fall 

ECS Meeting 
 Organizer, Symposium on Materials and Processes for Non-Volatile Memories, 2004 MRS Fall Meeting 
 Committee Member, 2004 International Conference on Solid-State and Integrated-Circuit Technology 
 Committee Member, VLSI-Technology, Systems, and Applications Symposium (2005, 2006, 2007) 
 Technical Program Committee Member, IEEE Symposium on VLSI Technology (2005-2012) 

Short course co-organizer, 2009 
Rump session co-organizer, 2010 
Publication/publicity co-chair, 2012 

 Program Committee Member, IEEE Silicon Nanoelectronics Workshop (2005-2012) 
o Program Chair, 2010 IEEE Silicon Nanoelectronics Workshop 
o General Chair, 2012 IEEE Silicon Nanoelectronics Workshop 

 Technical Program Committee Member, 2006 IEEE Nanotechnology Materials and Devices Conference 
 Technical Program Committee Member, IEEE International SOI Conference (2011-2012) 
 Organizing Committee Member, 2014 ECEDHA Conference (2013-14) 
 Member, IEEE EDS VLSI Technology and Circuits Technical Committee (2000-2001) 
 Member, Emerging Research Devices Working Group, SIA Int’l Technology Roadmap for Semiconductors 

(2002-2016) 
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 Member, Process Integration, Devices, and Structures Working Group, SIA Int’l Technology Roadmap for 
Semiconductors (2004-2016) 

 Member, NAE (North America and Europe) Executive Committee of the VLSI Symposia (2015-present) 
 Editor-in-Chief (2016-2018) and Editor (1999-2004), IEEE Electron Device Letters  
 Vice President, Publications and Products, IEEE Electron Devices Society (2019) 
 Reviewer, IEEE Electron Device Letters, IEEE Transactions on Electron Devices, IEEE Transactions on 

Nanotechnology, IEEE/ASME Journal of Microelectromechanical Systems, Solid State Electronics, Electronics 
Letters, Microelectronic Engineering, Nanotechnology Reviews, Nano Letters, Journal of Micromechanics and 
Microengineering, Journal of Applied Physics, Applied Physics Letters, Journal of Vacuum Science and 
Technology B, Joule 

 Member, Board of Directors, Center for Advancing Women in Technology (October 2014-May 2016) 
 
INDUSTRIAL ACTIVITIES 

 Board of Directors, Intel Corporation (Santa Clara, California, USA), July 2016 – present 
 Board of Directors, MaxLinear Inc. (Carlsbad, California, USA), March 2021 – present 
 Past technical advisor/consultant Advanced Process Development Group, Lawrence Livermore National 

Laboratory (Livermore, CA); Advanced Technology Development Facility, SEMATECH (Austin, TX); 
Applied Materials (Santa Clara, CA); Crossbar Inc. (Santa Clara, CA); FinScale Inc. (Dublin, CA); Rolltronics, 
Inc. (Menlo Park, CA); Ronal Systems Corporation (Mountain View, CA); SARIF (Vancouver, WA); Silicon 
Clocks, Inc. (Fremont, CA); Silicon Light Machines (Sunnyvale, CA); Symmorphix, Inc. (Sunnyvale, CA); 
Tessera Technologies, Inc. (San Jose, CA); Transvision Microsystems (Milpitas, CA) 

 
SERVICE AS EXPERT WITNESS 
 In the Matter of Certain Color Television Receivers and Color Display Monitors, and Components Thereof, 

Investigation No. 337-TA-534 (International Trade Commission), 2005 
 L.G. Display Co., Ltd., v. AU Optronics Corp. et al., Civil Action No. 06-0627-JJF (District of Delaware), 2009 
 Semiconductor Energy Laboratory Co., Ltd. v. Samsung Electronics Co., Ltd.; S-LCD Corporation; Samsung 

Electronics America, Inc.; Samsung Telecommunications America, LLC, and Samsung Mobile Display Co., 
Ltd., Civil Action No. 3:09-CV-00001-BBC (Western District of Wisconsin), 2010 

 Anvik Corp. v. Nikon Precision, Inc., et al., Civ. No. 7:05-7891 (S.D.N.Y.) ), 2012 
 In the Matter of Certain Integrated Circuit Devices and Products Containing the Same, Investigation No. 337-

TA-873 (International Trade Commission), 2014 
 AU Optronics v. TCL Corporation and China Star Optoelectronics (Hong Kong Tribunal), 2017 

 
INTERNATIONAL ACTIVITIES 

 Overseas Strategic Scientist, Zhongguancun Science Park (Beijing, China), September 2017 – present 
 Senior Consultant, International Universities Innovation Alliance (Beijing, China), May 2018 – present 
 Past Member, Advisory Committee, School of Information Science & Technology, ShanghaiTech University 
 Past Member, Faculty Search Committee, School of Information Science & Technology, ShanghaiTech 

University 
 Member, External Advisory Board, Tsinghua-Berkeley Shenzhen Institute 
 Member, Governing Board, Berkeley Education Alliance for Research in Singapore Limited  

 
AFFILIATIONS 

 Past Faculty Advisor, Berkeley Nanotechnology Club 
 Member and past Faculty Advisor for CA-A Chapter, Tau Beta Pi 
 Fellow of the Institute of Electrical and Electronics Engineers (IEEE) 
 Member, American Association for the Advancement of Science (AAAS) 

 
AWARDS AND HONORS 

 American Institute of Mechatronic Engineers (AIME) Ross M. Tucker Electronics Materials Award, 1992 
 National Science Foundation (NSF) CAREER Award, 1998 
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 Defense Advanced Research Projects Agency (DARPA) Significant Technical Achievement Award (with 
Chenming Hu and Jeffrey Bokor), 2000 

 Semiconductor Research Corporation (SRC) Inventor Recognition Award, 2000, 2003, 2005 
 Outstanding Teaching Award (EE Division, EECS Department, UC Berkeley), 2003 
 SRC Focus Center Research Program Inventor Recognition Award, 2006, 2007 
 Institute of Electrical & Electronics Engineers (IEEE) Electron Devices Society Distinguished Lecturer, 2005-

2009 
 National Academy of Engineering (NAE) Lillian M. Gilbreth Lectureship, 2006 
 IEEE Kiyo Tomiyasu Award, 2010 
 UC Berkeley Distinguished Faculty Mentoring Award, 2010 
 Electrochemical Society (ECS) Dielectric Science and Technology Division Thomas D. Callinan Award, 2011 
 Intel Outstanding Researcher in Nanotechnology Award, 2012 
 Semiconductor Industry Association (SIA) University Researcher Award, 2014 
 SRC Aristotle Award, 2016 
 Member, National Academy of Engineering, 2017; Fellow, National Academy of Inventors, 2018 
 Inductee, Silicon Valley Engineering Hall of Fame, 2019 
 Asian American Distinguished Science and Technology Award, Asian American Engineer of the Year, 2019 
 Chang-Lin Tien Leadership in Education Award, 2020 
 Asia Game Changer West Award, 2021 
 IEEE Electron Devices Society Education Award, 2021 

 
PATENTS 

1. U.S. Patent 5,250,818, “Low Temperature Germanium-Silicon on Insulator Thin-Film Transistor” (with K. C. 
Saraswat), October 5, 1993. 

2. U.S. Patent 5,401,982, “Reducing Leakage Current in a Thin-Film Transistor with Charge Carrier Densities 
that Vary in Two Dimensions” (with M. G. Hack), March 28, 1995. 

3. U.S. Patent 5,707,744, “Solid Phase Epitaxial Crystallization of Amorphous Silicon Films on Insulating 
Substrates” (with J. H. Ho), January 13, 1998. 

4. U.S. Patent 5,893,949, “Solid Phase Epitaxial Crystallization of Amorphous Silicon Films on Insulating 
Substrates” (with J. H. Ho), April 13, 1999. 

5. U.S. Patent 6,210,988, “Polycrystalline silicon germanium films for forming micro-electro-mechanical 
systems” (with A. Franke and R. T. Howe), April 3, 2001. 

6. U.S. Patent 6,413,802, "FinFET transistor structures having a double gate channel extending vertically from a 
substrate and methods of manufacture" (with C. Hu, V. Subramanian, L. Chang, X. Huang, Y.-K. Choi, J. T. 
Kedzierski, N. Lindert, J. Bokor, and W.-C. Lee), July 2, 2002. 

7. Taiwan Patent 154458, “Multiple-Thickness Gate Oxide Formed by Oxygen Implantation” (with Y.-C. King 
and C. Hu), August 16, 2002. 

8. U.S. Patent 6,448,622, “Polycrystalline silicon-germanium films for micro-electromechanical systems 
application” (with A. Franke and R. T. Howe), September 10, 2002. 

9. U.S. Patent 6,479,862, “Charge trapping device and method for implementing a transistor having a negative 
differential resistance mode” (with D. K. Y. Liu), November 12, 2002. 

10. U.S. Patent 6,512,274, “CMOS-process compatible, tunable NDR (negative differential resistance) device 
and method of operating same” (with D. K. Y. Liu), January 28, 2003. 

11. U.S. Patent 6,518,589, “Dual mode FET & logic circuit having negative differential resistance mode,” 
February 11, 2003. 

12. U.S. Patent 6,559,470, “Negative differential resistance field effect transistor (NDR-FET) and circuits using 
the same,” May 6, 2003. 

13. U.S. Patent 6,567,292, “Negative differential resistance (NDR) element and memory with reduced soft error 
rate,” May 20, 2003. 

14. U.S. Patent 6,594,193, “Charge pump for negative differential resistance transistor,” July 15, 2003. 
15. U.S. Patent 6,596,617, “CMOS compatible process for making a tunable negative differential resistance 

(NDR) device” (with D. K. Y. Liu), July 22, 2003. 
16. U.S. Patent 6,664,601, Method of operating a dual mode FET & logic circuit having negative differential 

resistance mode,” December 16, 2003. 
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17. U.S. Patent 6,680,245, "Method for making both a negative differential resistance (NDR) device and a non-
NDR device using a common MOS process" (with D. K. Y. Liu), January 20, 2004. 

18. U.S. Patent 6,686,267, “Method for fabricating a dual mode FET and logic circuit having negative differential 
resistance mode,” February 3, 2004. 

19. U.S. Patent 6,686,631, "Negative differential resistance (NDR) device and method of operating same" (with 
D. K. Y. Liu), February 3, 2004. 

20. U.S. Patent 6,693,027, "Method for configuring a device to include a negative differential resistance (NDR) 
characteristic" (with D. K. Y. Liu), February 17, 2004. 

21. U.S. Patent 6,700,155, "Charge trapping device and method for implementing a transistor having a 
configurable threshold" (with D. K. Y. Liu), March 2, 2004. 

22. U.S. Patent 6,724,024, “Field effect transistor pull-up/load element,” April 20, 2004. 
23. U.S. Patent 6,724,655, “Memory cell using negative differential resistance field effect transistors,” April 20, 

2004. 
24. U.S. Patent 6,727,548, “Negative differential resistance (NDR) element and memory with reduced soft error 

rate,” April 27, 2004. 
25. U.S. Patent 6,753,229, “Multiple-thickness gate oxide formed by oxygen implantation” (with Y.-C. King and 

C. Hu), June 22, 2004. 
26. U.S. Patent 6,754,104, “Insulated-gate field-effect transistor integrated with negative differential resistance 

(NDR) FET,” June 22, 2004. 
27. U.S. Patent 6,794,234, “Dual work function CMOS gate technology based on metal interdiffusion” (with I. 

Polishchuk, P. Ranade, and C. Hu), September 21, 2004. 
28. U.S. Patent, 6,795,337, “Negative differential resistance (NDR) elements and memory device using the 

same,” September 21, 2004. 
29. U.S. Patent 6,806,117, "Methods of testing/stressing a charge trapping device," October 19, 2004. 
30. U.S. Patent 6,812,084, "Adaptive negative differential resistance device," November 2, 2004. 
31. U.S. Patent 6,847,562, "Enhanced read and write methods for negative differential resistance (NDR) based 

memory device," January 25, 2005. 
32. U.S. Patent 6,849,483, "Charge trapping device and method of forming the same," February 1, 2005. 
33. U.S. Patent 6,853,035, "Negative differential resistance (NDR) memory device with reduced soft error rate," 

February 8, 2005. 
34. U.S. Patent 6,855,994, “Multiple-thickness gate oxide formed by oxygen implantation” (with Y.-C. King and 

C. Hu), February 15, 2005. 
35. U.S. Patent 6,861,707, "Negative differential resistance (NDR) memory cell with reduced soft error rate," 

March 1, 2005. 
36. U.S. Patent 6,864,104, "Silicon on insulator (SOI) negative differential resistance (NDR) based memory 

device with reduced body effects," March 8, 2005. 
37. U.S. Patent 6,894,327, “Negative differential resistance pull-up element,” May 17, 2005. 
38. U.S. Patent 6,912,151, “Negative differential resistance (NDR) based memory device with reduced body 

effects,” June 28, 2005. 
39. U.S. Patent 6,933,548, “Negative differential resistance load element,” August 23, 2005. 
40. U.S. Patent 6,956,262, “Charge trapping pull up element,” October 15, 2005. 
41. U.S. Patent 6,969,894, "Variable threshold semionductor device and method of operating same" (with D. K. 

Y. Liu), November 29, 2005. 
42. U.S. Patent 6,972,465, "CMOS process compatible, tunable negative differential resistance (NDR) device and 

method of operating same" (with D. K. Y. Liu), December 6, 2005. 
43. U.S. Patent 6,979,580, "Process for controlling performance characteristics of a negative differential 

resistance (NDR) device," December 9, 2005. 
44. U.S. Patent 6,980,467, "Method of forming a negative differential resistance device," December 27, 2005. 
45. U.S. Patent 6,990,016, "Method of making memory cell utilizing negative differential resistance devices," 

January 24, 2006. 
46. U.S. Patent 7,005,711, “N-channel pull-up element and logic circuit,” February 28, 2006. 
47. U.S. Patent 7,012,833, “Integrated circuit having negative differential resistance (NDR) devices with varied 

peak-to-valley ratios (PVRs),” March 14, 2006. 
48. U.S. Patent 7,012,842, “Enhanced read and write methods for negative differential resistance (NDR) based 

memory device,” March 14, 2006. 
49. U.S. Patent 7,015,536, “Charge trapping device and method of forming the same,” March 21, 2006. 
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50. U.S. Patent 7,016,224, “Two terminal silicon based negative differential resistance device,” March 21, 2006. 
51.  U.S. Patent 7,060,524, “Methods of testing/stressing a charge trapping device,” June 13, 2006. 
52. U.S. Patent 7,067,873, “Charge trapping device” (with D. K. Y. Liu), June 27, 2006. 
53. U.S. Patent 7,084,407, “Ion beam extractor with counterbore” (with Q. Ji, K. Standiford, and K.-N. Leung), 

August 1, 2006. 
54. U.S. Patent 7,095,659, “Variable voltage supply bias and methods for negative differential resistance (NDR) 

based memory device,” August 22, 2006. 
55. U.S. Patent 7,098,472, “Negative differential resistance (NDR) elements and memory device using the same,” 

August 29, 2006. 
56. U.S. Patent 7,109,078, “CMOS compatible process for making a charge trapping device” (with D. K. Y. Liu), 

September 19, 2006. 
57. U.S. Patent 7,113,423, “Method of forming a negative differential resistance device,” September 26, 2006. 
58. U.S. Patent 7,141,858, “Dual work function CMOS gate technology based on metal interdiffusion” (with I. 

Polishchuk, P. Ranade, and C. Hu), November 28, 2006. 
59. U.S. Patent 7,186,619, “Insulated-gate field-effect transistor integrated with negative differential resistance 

(NDR) FET,” March 6, 2007. 
60. U.S. Patent 7,186,621, “Method of forming a negative differential resistance device,” March 6, 2007. 
61. U.S. Patent 7,187,028, “Silicon on insulator (SOI) negative differential resistance (NDR) based memory 

device with reduced body effects,” March 6, 2007. 
62. U.S. Patent 7,190,050, “Integrated circuit on corrugated substrate” (with V. Moroz), March 13, 2007. 
63. U.S. Patent 7,220,636, “Process for controlling performance characteristics of a negative differential 

resistance (NDR) device,” May 22, 2007. 
64. U.S. Patent 7,247,887, “Segmented channel MOS transistor” (with V. Moroz), July 24, 2007. 
65. U.S. Patent 7,254,050, “Method of making adaptive negative differential resistance device,” August 7, 2007. 
66. U.S. Patent 7,256,107, “Damascene process for use in fabricating semiconductor structures having 

micro/nano gaps” (with H. Takeuchi, E. P. Quevy, and R. T. Howe), August 14, 2007. 
67. U.S. Patent 7,265,008, “Method of IC production using corrugated substrate”(with V. Moroz), September 4, 

2007. 
68. U.S. Patent 7,266,010, “Compact static memory cell with non-volatile storage capability,” September 4, 

2007. 
69. U.S. Patent 7,453,083, “Negative differential resistance field effect transistor for implementing a pull up 

element in a memory cell,” November 18, 2008. 
70. U.S. Patent 7,494,933, “Method for achieving uniform etch depth using ion implantation and a timed etch,” 

February 24, 2009. 
71. U.S. Patent 7,508,031, "Enhanced segmented channel MOS transistor with narrowed base regions" (with Q. 

Lu), March 24, 2009. 
72. U.S. Patent 7,528,465, “Integrated circuit on corrugated substrate” (with V. Moroz), May 5, 2009. 
73. U.S. Patent 7,537,866, “Patterning a single integrated circuit layer using multiple masks and multiple 

masking layers,” May 26, 2009. 
74. U.S. Patent 7,557,009, "Process for controlling performance characteristics of a negative differential 

resistance (NDR) device," July 7, 2009. 
75. U.S. Patent 7,560,201, "Patterning a single integrated circuit layer using multiple masks and multiple masking 

layers," July 14, 2009. 
76. U.S. Patent 7,605,449, “Enhanced segmented channel MOS transistor with high-permittivity dielectric 

isolation material” (with Q. Lu), October 20, 2009. 
77. U.S. Patent 7,629,640, “Two bit/four bit SONOS flash memory cell” (with M. She), December 8, 2009. 
78. U.S. Patent 7,649,230, “Complementary field-effect transistors having enhanced performance with a single 

capping layer” (with K. Shin), January 19, 2010. 
79. U.S. Patent 7,710,771, “Method and apparatus for capacitorless double-gate storage” (with C. Kuo), May 4, 

2010. 
80. U.S. Patent 7,807,523, “Sequential selective epitaxial growth” (with Qiang Lu), October 5, 2010. 
81. U.S. Patent 7,839,710, “Nano-electro-mechanical memory cells and devices,” (with H. Kam), November 23, 

2010. 
82. U.S. Patent 7,939,862, “Stress-enhanced performance of a FinFET using surface/channel orientations and 

strained capping layers” (with V. Moroz), May 10, 2011. 
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83. U.S. Patent 7,960,232, “Methods of designing an integrated circuit on corrugated substrate” (with V. Moroz), 
June 14, 2011. 

84. U.S. Patent 7,995,380, “Negative differential resistance pull up element for DRAM,” August 9, 2011. 
85. U.S. Patent 8,043,943, “Low-temperature formation of polycrystalline semiconductor files via enhanced 

metal-induced crystallization” (with R. Maboudian, F. W. DelRio, and J. Lai), October 25, 2011. 
86. U.S. Patent 8,044,442, “Metal-insulator-metal (MIM) switching devices” (with H. Kam), October 25, 2011. 
87. U.S. Patent 8,329,559, “Damascene process for use in fabricating semiconductor structures having 

micro/nano gaps” (with H. Takeuchi, E. P. Quevy, and R. T. Howe), December 11, 2012. 
88. U.S. Patent 8,349,668, “Stress-enhanced performance of a FinFET using surface/channel orientations and 

strained capping layers” (with V. Moroz), January 8, 2013. 
89. U.S. Patent 8,399,183, “Patterning a single integrated circuit layer using automatically-generated masks and 

multiple masking layers,” March 19, 2013. 
90. U.S. Patent 8,592,109, "Patterning a single integrated circuit layer using automatically-generated masks and 

multiple masking layers," November 26, 2013. 
91. U.S. Patent 8,686,497, "DRAM cell utilizing a doubly gated vertical channel” (with W. Kwon), April 1, 2014. 
92. U.S. Patent 8,786,057, “Integrated circuit on corrugated substrate” (with V. Moroz), July 22, 2014. 
93. U.S. Patent 9,183,916, “Electro-mechanical diode non-volatile memory cell for cross-point memory arrays” 

(with W. Kwon), November 10, 2015. 
94. U.S. Patent 9,355,860, “Method for achieving uniform etch depth using ion implantation and a timed etch,” 

May 31, 2016. 
95. U.S. Patent 9,722,046, “Semiconductor device including a superlattice and replacement metal gate structure 

and related methods” (with R. J. Mears and H. Takeuchi), August 1, 2017. 
96. U.S. Patent 10,084,045, “Semiconductor device including a superlattice and replacement metal gate structure 

and related methods” (with R. J. Mears and H. Takeuchi), September 25, 2018. 
97. U.S. Patent 10,347,501, “Enhanced patterning of integrated circuit layer by tilted ion implantation”(with X. 

Zhang and P. Zheng), July 9, 2019. 

• 80 U.S. patent applications pending in the area of integrated-circuit devices and technology 
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PH.D. THESES SUPERVISED 
Name Thesis Title Grad 
Sriram Balasubramanian Nanoscale Thin-Body MOSFETs: Technology and Applications 2006 
Andrew Carlson Device and Circuit Techniques for Reducing Variation in Nanoscale SRAM 2008 
Leland Chang* Nanoscale Thin-Body CMOS Devices 2003 
I-Ru Chen Novel Material Integration for Reliable and Energy-Efficient NEM Relay Technology 2014 
Yenhao Chen Reliability Studies of Micro-Relays for Digital Logic Applications 2015 
Yang-Kyu Choi* Nanofabrication Technologies and Novel Device Structures for Nanoscale CMOS 2001 
Min Hee Cho Thin-Body SOI Capacitorless DRAM Cell Design Optimization and Scaling 2012 
Nattapol Damrongplasit Study of Variability in Advanced Transistor Technologies 2014 
Fei Ding Design for Performance and Reliability in Advanced CMOS Structures 2020 
Marie-Ange Eyoum Modularly Integrated MEMS Technology 2006 
Andrea E. Franke  Polycrystalline Silicon-Germanium Films for Integrated Microsystems 2000 
Daniel Good Novel Processes for Poly-Si Thin-Film Transistors on Plastic 2007 
Daewon Ha* Advanced materials and structures for nanoscale CMOS 2004 
John M. Heck^ Polycrystalline Silicon Germanium for Fabrication, Release, and Packaging of 

Microelectromechanical Systems 
2001 

Byron Ho Evolutionary MOSFET Structure and Channel Design for Nanoscale CMOS  2012 
Xiaoer Hu Micro-Electro-Mechanical Relay Technology for Beyond-von-Neumann 

Computer Architectures 
2022 

Xuejue Huang Modeling and Design Optimization of Multi-GHz IC Interconnects 2002 
Zachery Jacobson Band-to-Band Tunneling Transistors: Scalability and Circuit Performance 2012 
Jaeseok Jeon Advanced Relay Designs for Ultra-Low-Power Electronics 2011 
Qing Ji Maskless, Resistless Ion Beam Lithography Processes 2003 
Hei Kam MOSFET Replacement Devices for Energy-Efficient Digital ICs 2009 
Pankaj Kalra Advanced Source/Drain Technologies for Nanoscale CMOS 2008 
Sung Hwan Kim Germanium-Source Tunnel Field Effect Transistors for Ultra-Low Power Digital Logic 2012 
Ya-Chin King* Thin Dielectric Technology and Memory Devices 1999 
Charles Kuo* Scaling CMOS Memories 2002 
Wookhyun Kwon Novel Technologies for Next Generation Memory 2013 
Joanna Lai Technologies for Low-Thermal-Budget Fabrication of IC Devices 2008 
Donovan Lee Nanoelectromechanical Systems (NEMS) Devices & Technology 2009 
Wen-Chin Lee* Poly-Si1-xGex Gate Technology and Direct-Tunneling Oxide for Deep-Submicron 

CMOS Application 
1999 

Blake Chingyu Lin^^ Integrated MEMS Technologies for Adaptive Optics 2008 
Nick Lindert* Process Development and Device Design for Continued MOSFET Scaling 2001 
Gang Liu** CMOS Power Amplifiers 2006 
Qiang Lu* Advanced Gate Stack Materials and Processes for Sub-100 nm CMOS  2002 
Carrie W. Low^ Novel Processes for Modular Integration of SiGe MEMS with CMOS Electronics 2006 
Peter Matheu Investigations of Tunneling for Field Effect Transistors 2012 
Rhesa Nathanael Nano-Electro-Mechanical (NEM) Relay Devices and Technology for Ultra-Low 

Energy Digital Integrated Circuits 
2012 

Benjamin Osoba Milli-Volt Micro-Electro-Mechanical Relay Technology for Energy-Efficient 
Computing 

2021 

Alvaro Padilla Advanced Transistor Structures and Charge Detection Methods for Flash Memory 2007 
Eung Seok Park Application of Inkjet-Printing Technology to MicroElectroMechanical Systems 2013 
Igor Polishchuk* Gate Stack for Sub-50nm CMOS Devices: Materials, Engineering & Modeling 2002 
Chuang Qian Electromechanical Devices for Ultra-Low-Power Electronics 2016 
Pushkar Ranade Advanced Gate Materials and Processes for Sub-70nm CMOS Technology 2002 
Thomas Rembert Low Thermal Budget Process Engineering for Flexible Electronics, Sensors, and 

Nanoscale Patterning 
2020 

Min She Semiconductor Flash Memory Scaling 2003 
Changhwan Shin Advanced MOSFET Designs and Implications for SRAM Scaling 2011 
Kyoungsub Shin Technologies for Enhancing Multi-Gate Si MOSFET Performance 2006 
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Urmita Sikder Nanoelectromechanical Switch Design and Implementation in Back-End-of-Line 
Technology 

2021 

Xin Sun Nanoscale Bulk MOSFET Design and Process Technology for Reduced Variability 2010 
Yeh-Jiun Tung Poly-Si Thin-Film Transistor Technology for Flexible Large-Area Electronics 2001 
Reinaldo Vega Advanced Source/Drain and Contact Design for Nanoscale CMOS 2010 
Varadarajan Vidya Thin-Body FET Devices and Technology 2007 
Hiu Yung Wong Advanced gate processes for nanoscale CMOS 2006 
Nuo  Xu Effectiveness of Strain Solutions for Next-Generation MOSFETs 2012 
Kevin Yang* Characterization and Modeling of Advanced Gate Dielectrics 2002 
Jack Yaung NEM Relay Scaling for Ultra-low Power Digital Logic 2014 
Zhixin Alice Ye NEM Relay Scaling for Millivolt Micro-Electro-Mechanical Relay Devices & 

Circuits 
2020 

Yee-Chia Yeo* Gate-Stack and Channel Engineering for Advanced CMOS Technology 2002 
Xi Zhang Oxygen-insertion Technology for CMOS Performance Enhancement 2019 
Peng Zheng Advanced MOSFET Structures and Processes for Sub-7 nm CMOS Technologies 2016 
*Primary advisor was Prof. Chenming Hu  ^Primary advisor was Prof. Roger Howe 
**Primary advisor was Prof. Ali Niknejad  ^^Primary advisor was Prof. Richard S. Muller 

M.S. THESES / PROJECT REPORTS SUPERVISED 
Name Thesis Title Grad 
Katherine Buchheit Characterization of Silicon Nitride Properties for MOS Device Applications 2003 
Andrew Carlson The Multiple Drain Transistor 2005 
Leland Chang* Scaling Limits and Design Considerations for Double-Gate MOSFETs 2001 
Min Hee Cho Convex Channel Design for Improved Capacitorless DRAM Retention Time 2009 
Yang-Kyu Choi* Ultra-Thin-Body SOI MOSFET for Deep-Sub-Tenth Micron Era 1999 
Marie-Ange Eyoum Polycrystalline Silicon-Germanium Contact Resistance Study for Integrated MEMS 

Technology 
2003 

Byron Ho Study of Germanium Epitaxial Recrystallization on Bulk-Si Substrates 2010 
Xiaoer Hu Cell Geometry Impact on the Cell Filling Process in Gravure Printing for Printed 

Electronics** 
2018 

Xuejue Huang Sub-50 nm P-channel FinFET 1999 
Pankaj Kalra Demonstration of High-Performance PMOSFETs Using Si/Si1-xGex/Si Quantum 

Wells with High-k/Metal-Gate Stacks 
2008 

Wen-Chin Lee* Impact of MOS Gate Doping Technologies on Device Performance and Reliability 1997 
Ronald Lin Metal Gate Electrode Integration for Zr and Hf Based Gate Dielectric CMOS 

Devices 
2000 

Kevin Liu A Comparison of High Performance Bulk Tri-Gate and FinFET Devices at the 
16nm Node 

2010 

Qiang Lu* Si3N4 Gate Dielectric Technology for MOSFETs beyond the 100 nm Generation 2001 
John A. McHale Grain-Location Control in Excimer-Laser-Crystallized Silicon Films via Reflective 

and Anti-Reflective Capping Layers 
1999 

Rhesa Nathanael Multiple-Gate Field Effect Transistor with Gate-Induced Strain: A Reliable 
Technology to Sustain MOSFET Scaling 

2008 

Benjamin Osoba Micro-Electro-Mechanical Diode for Tunable Power Conversion 2016 
Karen L. Scott Maskless Ion Beam Lithography Using Microcolumn Arrays 2001 
Jeff Sun CMOS and Memristor Technologies for Neuromorphic Computing Applications 2015 
Lars Tatum Evaluation of Scaled Segmented Channel MOSFETs for Analog/RF Applications 2020 
Yeh-Jiun Tung A Comparative Study of Hydrogen and Deuterium Plasma Treatment Effects on the 

Performance and Reliability of Polysilicon Thin-Film Transistors 
1998 

Nuo Xu Physically Based Modeling of Stress-Induced Performance Variations for Nanoscale 
MOSFETs 

2010 

Yee-Chia Yeo* Nanoscale Ultra-Thin-Body Silicon-on-Insulator MOSFET with a SiGe/Si 
Heterostructure Channel 

2000 

Xi Zhang Simulation-based Study of Super-steep Retrograde Doped Bulk FinFET Technology 
and 6T-SRAM Yield 

2016 

*Primary advisor was Prof. Chenming Hu  ** Primary advisor was Prof. Vivek Subramanian 
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CURRENT PH.D. STUDENTS (with estimated graduation dates indicated) 
 Tsegereda Esatu (2023) 
 Dasom Lee (~2026) 
 Lars Tatum (2024) 
 

POST-DOCTORAL RESEARCHERS SUPERVISED 
 Dr. Sergio Almeida (DiDi Labs, Fremont, California) 
 Dr. Louis Hutin (CEA-Leti, Grenoble, France) 
 Dr. Yoo-Chan Jeon (Hewlett-Packard Company, Palo Alto, California) 
 Prof. Yong-Sang Kim (Myongji University, South Korea) 
 Dr. Emmanuel Quevy (Silicon Laboratories, Sunnyvale, California) 
 Prof. Sherif Sedky (NewGiza University, Cairo, Egypt) 

 Prof. Woo Young Choi (Seoul National University, Seoul, South Korea) 
 Dr. Vincent Pott (LSI Technology Pte Ltd, Singapore) 
 Dr. Nuo Xu (TSMC North America, San Jose, California) 
 Dr. Kimihiko Kato (University of Tokyo, Tokyo, Japan) 
 Dr. Sangwan Kim (Ajou University, Suwon, Republic of Korea) 
 Dr. Alexis Peschot (CEA-Leti, Grenoble, France) 


