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Born July 30, 1965; Belgium. US Citizen.
Married to Langche Zeng; two children (Kalyani and Ginkgo).

Research Interests

Biomedical integrated circuits and systems, micropower analog VLSI, neuromorphic engineering, computational
and systems neuroscience, neuron-silicon and brain-machine interfaces, learning and intelligent systems.

Education

Ph.D., Electrical Engineering, California Institute of Technology, 1994.
Dissertation: Analog VLSI Autonomous Systems for Learning and Optimization.
Advisor: Amnon Yariv

M.S., Electrical Engineering, California Institute of Technology, 1989.
Engineer’s Degree, Applied Physics, University of Brussels, 1988.

Thesis: Electro-Optic Effects in Stratified Media.

Academic Positions

Professor, Department of Bioengineering, Jacobs School of Engineering, University of California San Diego, La
Jolla CA 92093, 2009-present.

Professor, Neurobiology Section, Division of Biological Sciences, University of California San Diego, La Jolla CA
92093, 2005-2009. Affiliate Professor, 2009-present.

Professor, Department of Electrical and Computer Engineering, Johns Hopkins University, Baltimore MD 21218,
2002-2005.

Visiting Professor, Center for Biological and Computational Learning, Department of Brain and Cognitive Science,
Massachusetts Institute of Technology, Cambridge MA 02142, 1998-1999.

Associate Professor, Department of Electrical and Computer Engineering, Johns Hopkins University, Baltimore
MD 21218, 1998-2002.

Assistant Professor, Department of Electrical and Computer Engineering, Johns Hopkins University, Baltimore
MD 21218, 1994-1998.

Awards and Honors

Fellow, American Institute for Medical and Biological Engineering (AIMBE), 2015.
Fellow, Institute of Electrical and Electronic Engineers (IEEE), 2011.
Presidential Early Career Award for Scientists and Engineers (PECASE), 2000.
Young Investigator Award, Office of Naval Research, 1999.
Career Award, National Science Foundation, 1997.
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Francqui Fellow, Belgian American Educational Foundation, 1988.

Research Grants and Contracts

“Collaborative Research: Visual Cortex on Silicon,” National Science Foundation CCF-1317407, G. Cauwen-
berghs, 10/2013-9/2018.

“Dynamics of Multifunction Brain Networks,” Office of Naval Research MURI N00014-13-1-0205, H. Abarbanel
(PI), 12/2012-5/2015.

“Event-driven Sensory Analog Processing,” Texas Instruments, G. Cauwenberghs, 6/2012-5/2015.
“Micropower Analog VLSI Signal Separation and Classification,” SAIC/Leidos (D. Braunreiter, PI), DARPA CLA-

SIC Program, G. Cauwenberghs, 10/2011-9/2014.
“EFRI-M3C: Distributed Brain Dynamics in Human Motor Control,” National Science Foundation EFRI-1137279,

G. Cauwenberghs (PI), K. Kreutz-Delgado, S. Makeig, H. Poizner, and T.J. Sejnowski, 9/2011-8/2015.
“Neuromorphic Synapse Arrays,” Qualcomm Inc., G. Cauwenberghs, 5/2010-4/2012.
“Neuromorphic Modular and Evolvable Vision Systems,” Evolved Machines (P. Rhodes, PI), DARPA Neovision2

Program, G. Cauwenberghs and T. Sejnowski, 3/2010-12/2011.
“Capacitive ECG Sensor Systems and Unobtrusive ECG Sensors,” National Semiconductor, G. Cauwenberghs,

11/2009-11/2010.
“SGER: Wireless EEG Brain Interface for Extended Interactive Learning,” NSF SBE-0847752, G. Cauwenberghs

(PI) and T. Sejnowski, 10/2008-9/2010.
“CRCNS: Imaging and Modeling of Cortical Microvascular Dynamics,” NIH/NIA 1R01AG029681, G. Cauwen-

berghs (PI), D. Kleinfeld, T. Sejnowski and N. Thakor, 9/2006-8/2010.
“High-Density, Wearable Dry-Electrode EEG Recording System Incorporating Online Artifact Rejection and Data

Reduction,” T.P. Jung (PI), S. Makeig, G. Cauwenberghs and I. Galton, DARPA, 6/2006-6/2007.
“High-Density Integrated Adaptive Wavefront Control,” G. Cauwenberghs (PI) and P. Yu, US Army Research

Office, 6/2006-6/2007.
“Laser Speckle Field Target-in-the-Loop Identification and Tracking,” G. Cauwenberghs, SPAWAR and DARPA,

9/2005-11/2006
“Acoustic Target Identification and Localization,” G. Cauwenberghs (PI), A.G. Andreou, C.P. Diehl and J.E. West,

Defense Intelligence Agency, and National Science Foundation, IIS-0434161, 8/2004-7/2006.
“SST: Minimally-Attended Integrated Visual Surveillance Network,” R. Etienne-Cummings (PI) and G. Cauwen-

berghs, National Science Foundation, ECS-0428042, 10/2004-9/2007.
“Integrated Multi-Signal Adaptive Microphone,” G. Cauwenberghs (PI), L. Degertekin and G. Zweig, The Catalyst

Foundation, 9/2003-8/2007.
“Trainable Visual Aids for Object Detection and Identification,” G. Cauwenberghs (PI), T. Poggio, G. Dagnelie,

and A. Verri, National Science Foundation, IIS-0209289, 10/2002-8/2005.
“Microscale Adaptive Optical Wavefront Correction,” G. Cauwenberghs (PI), A. Andreou, R. Etienne-Cummings,

M. Vorontsov and R. Reedy, National Science Foundation, ECS-0010026, 7/2001-6/2004.
“Development of SVM-Based VLSI Processor for Real-Time Face Detection and Recognition,” G. Cauwenberghs,

WatchVision, Korea, 9/2001-8/2002.
“Reconfigurable VLSI Systems for Real-Time Biosonar Signal Processing,” G. Cauwenberghs (PI) and R.T. Ed-

wards, Office of Naval Research, 1/2001-12/2002.
“MEMS Acoustic Sensors and Adaptive VLSI Signal Processing,” G. Cauwenberghs, A.G. Andreou and

R. Etienne-Cummings, subcontract from University of Maryland (S. Shamma, PI), ONR/DARPA, 6/2000-
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5/2003.
“Neuromorphic Autoadaptive Systems and Independent Component Analysis,” G. Cauwenberghs, Office of Naval

Research Young Investigator Award, and Presidential Early Career Award for Scientists and Engineers,
3/1999-3/2004.

“Low-Power Biosonar Signal Processor for Buried Target Detection,” G. Cauwenberghs (PI), R.T. Edwards and F.
Pineda, Office of Naval Research, 4/1999-9/2000.

“Micropower Analog VLSI Continuous Speech Recognition,” G. Cauwenberghs (PI), H. Bourlard and Jayadeva,
The Catalyst Foundation, 6/1999-5/2004.

“VLSI Image Sensor for Nonlinear Optical Information Processing,” G. Cauwenberghs (PI) and A. Andreou, Army
Research Office, 5/1998-5/1999.

“CAREER: Engineering Research and Education in Analog VLSI Parallel Computational Systems,” G. Cauwen-
berghs, National Science Foundation, 6/1997-5/2001.

“Algorithms and Architectures for VLSI Neuromorphic Systems,” A. Andreou and G. Cauwenberghs, ONR/DARPA
MURI with Boston University (Stephen Grossberg, PI), 3/1995-2/2000.

“VLSI for A/D Conversion,” G. Cauwenberghs, Maryland Industrial Partership Program (MIPS) and Northrop
Grumman, 2/1997-2/1999.

“Smart Silicon Controller for Optical Phase Distortion Suppression,” G. Cauwenberghs, Army Research Office,
2/1997-1/1998.

“CRI: Neuromorphic VLSI Modelling of Attention-Based Visual Search,” E. Niebur, M. Steinmetz and G. Cauwen-
berghs (co-PI), National Science Foundation, 2/1997-1/1998.

“Low-Power Integrated Acoustic Classifiers/Recognizers,” G. Cauwenberghs (PI) and F. Pineda, APL/WSE Col-
laborative R&D Initiative, 9/1995-8/1996.

“Smart Focal Plane Arrays,” A. Andreou and G. Cauwenberghs (co-PI), DCS Corporation, 9/1994-11/1997.
“Neuromimetic Microelectronic Systems for Sensory Information Processing,” A. Andreou, F. Pineda, and K. Stro-

hbehn, G. Cauwenberghs (co-PI), Army Research Laboratory, 9/1995-4/1996.

Graduate, Postgraduate and Sabbatical Research Advisees

Pedro Julian, sabbatical fellow and visiting scholar (2003-2004, with Andreas G. Andreou).
Currently at: Universidad Nacional del Sur, Bahia Blanca, Argentina (Professor).

Muhammad T. Akhtar, sabbatical fellow and visiting scholar, Institute for Neural Computation (with Scott Makeig,
2010-2011).

Currently at: University of Electro-Communications, Tokyo, Japan (Associate Professor).
Akinori Ueno, sabbatical fellow and visiting scholar, Department of Bioengineering (2013-2014).

Currently at: Tokyo Denki University, Tokyo, Japan (Professor).
Stephen Levitan, sabbatical fellow and visiting scholar, Institute for Neural Computation (2014-).

Tim Horiuchi, postdoctoral fellow, Mind-Brain Institute (1997-1999, with Ernst Niebur).
Currently at: ECE Dept., University of Maryland, College Park (Associate Professor).

Tom Sullivan, postdoctoral fellow (2006-2007).
Currently at: Neurosky Inc., San Jose CA.

Dimitrios Loizos, postdoctoral fellow (2007-2008).
Currently at: Netlogic Inc., San Jose CA.

Massoud L. Khraiche, postdoctoral fellow, Bioengineering (with Gabriel Silva, Yuhwa Lo and Deli Wang, 2009-
2012).

Currently at: Institute of Engineering in Medicine, UCSD (Assistant Project Scientist).
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Frederic Broccard, postdoctoral fellow, Institute for Neural Computation (2010-present).
Christoph Maier, postdoctoral fellow, Institute for Neural Computation (2011-present).
Emre Neftci, postdoctoral fellow, Institute for Neural Computation (2012-present).
Sadique Sheik, postdoctoral fellow, Institute for Neural Computation (2014-present).

Robert Timothy Edwards, Ph.D. Degree, June 1999.
Thesis: Time-Frequency Acoustic Processing and Recognition: Analysis and Analog VLSI Implementations
Currently at: MultiGiG, Inc., San Jose CA.

Kai He, Ph.D. Degree, June 2000.
Thesis: Analog VLSI Decoding for Digital Communications and High-Performance Data Conversion
Currently at: Octillion Communications, San Jose CA.

Marc Cohen, Ph.D. Degree, June 2001.
Thesis: Analog VLSI Adaptive Systems for Active Optics and Imaging
Currently at: Johns Hopkins University Applied Physics Laboratory.

Roman Genov, Ph.D. Degree, August 2002.
Thesis: Massively Parallel Mixed-Signal VLSI Kernel Machines
Currently at: ECE Dept., University of Toronto, Canada (Associate Professor).

Shantanu Chakrabartty, Ph.D. Degree, August 2004.
Thesis: Design and Implementation of Ultra-Low Power Pattern and Sequence Decoders
Currently at: ECE Dept., Michigan State University, East Lansing MI (Associate Professor).

Milutin Stanacevic, Ph.D. Degree, August 2005.
Thesis: Mixed-Signal Micropower VLSI Systems for Biomedical Array Signal Processing
Currently at: ECE Dept., State University of New York, Stony Brook NY (Associate Professor).

Yunbin Deng, Ph.D. Degree, May 2006.
Thesis: Analog VLSI Systems for Robust Time-Frequency Processing
Currently at: BAE Systems, Boston MA.

Dimitrios Loizos, Ph.D. Degree, July 2007.
Thesis: Multi-Dithering Sub-Microsecond Controller: Analysis and SiGe BiCMOS Implementation
Currently at: Netlogic Inc., San Jose CA.

Barry Jacobson, Ph.D. Degree, Harvard-MIT Division of Health Sciences and Technology, June 2008.
Thesis: Instantaneous Frequency Analysis for Audio Source Separation Based on Comodulation
Currently at: Yale School of Medicine (Postdoctoral Fellow).

Kartik Murari, Ph.D. Degree (JHU Biomedical Engineering, with Nitish Thakor), May 2010.
Thesis: Optical Methods and Integrated Systems for Brain Imaging in Awake, Untethered Animals
Currently at: ECE Department, University of Calgary, Canada (Assistant Professor).

Mike Chi, Ph.D. Degree (Electrical and Computer Engineering), May 2011.
Thesis: Non-contact Biopotential Sensing
Currently at: Cognionics Inc., San Diego CA (Chief Technical Officer).

Mohsen Mollazadeh, Ph.D. Degree (JHU Biomedical Engineering, with Nitish Thakor), Sept. 2011.
Thesis: Integrated Neural Systems and Algorithms for Analysis of Population Activity during Dexterous Hand
Movements
Currently at: Advanced Bionics, Valencia CA.

Jonathan Driscoll, Ph.D. Degree (Physics, with David Kleinfeld), Nov. 2011.
Thesis: Techniques in Two Photon Microscopy for Neuroscience
Currently at: Acutus Medical Inc., San Diego CA.

Theodore Yu, Ph.D. Degree (Electrical and Computer Engineering), June 2012.
Thesis: Biophysical Neuron and Synapse Circuits in Reconfigurable and Scalable Analog VLSI
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Currently at: Kilby Labs, Texas Instruments, Santa Clara CA.
Paxon Frady, Ph.D. Degree (Neurosciences, with Bill Kristan), May 2014.

Thesis: Scalable Mapping of Neural Activity and Circuitry Using Voltage-Sensitive Dyes Reveals Canonical
Networks in the Leech
Currently at: UCSD Division of Biological Sciences, La Jolla CA (Postdoctoral Fellow).

Jongkil Park, candidate for Ph.D. Degree (Electrical and Computer Engineering).
Siddharth Joshi, candidate for Ph.D. Degree (Electrical and Computer Engineering).
Chris Thomas, candidate for Ph.D. Degree (Electrical and Computer Engineering, with Larry Larson/Jim Buckwal-
ter).
Sohmyung Ha, candidate for Ph.D. Degree (Bioengineering).
Abraham Akinin, candidate for Ph.D. Degree (Bioengineering).
Cory Stevenson, candidate for Ph.D. Degree (Bioengineering).
Chul Kim, candidate for Ph.D. Degree (Bioengineering).
Bruno Pedroni, candidate for Ph.D. Degree (Bioengineering).
Sheng-Hsiou (Shawn) Hsu, candidate for Ph.D. Degree (Bioengineering, with Tzyy-Ping Jung).
Chun-Shu Wei, candidate for Ph.D. Degree (Bioengineering, with Tzyy-Ping Jung).
Srinjoy Das, candidate for Ph.D. Degree (Electrical and Computer Engineering, with Ken Kreutz-Delgado).
Omer Tal, candidate for Ph.D. Degree (Bioengineering, with Thomas Liu).
Vikram Gupta, candidate for Ph.D. Degree (Electrical and Computer Engineering, with Nuno Vasconcelos).
Espoir Kyubwa, candidate for combined M.D.-Ph.D. Degree (Bioengineering, with Ed Callaway, Salk Institute).

Andrew Arluk, M.S.E. Degree (Electrical and Computer Engineering, Johns Hopkins University), Spring 1995.
James Waskiewicz, M.S.E. Degree (ECE, JHU), Fall 1997.
Srinadh Madhavapeddi, M.S.E. Degree (ECE, JHU), Fall 1998.
Rajagopalan Rangarajan, M.S.E. Degree (Biomedical Engineering, JHU, with Nitish Thakor), Fall 1999.
Jeremy Lubkin, M.S.E. Degree (ECE, JHU), Spring 1999.
Grant Mulliken, M.S.E. Degree (BME, JHU, with Nitish Thakor), Summer 2002.
Adam Sutker, M.S.E. Degree (ECE, JHU), Fall 2003.
Christian Sauer, M.S.E. Degree (BME, JHU, with Nitish Thakor), Spring 2005.
Adeel Abbas, M.S.E. Degree (ECE, JHU), Spring 2005.
Abdullah Celik, M.S.E. Degree (ECE, JHU), Spring 2005.
Andrew Heiberg, M.S. Degree (CSE, UCSD), Spring 2013.

External thesis committees: Constantine Papageorgiou, Ph.D., Massachusetts Institute of Technology, 1999 (advi-
sor: Tomaso Poggio); Matthew Partridge, Ph.D., University of Sydney, Australia, 2000 (advisor: Marwan Jabri);
Bahram Zand, Ph.D., University of Toronto, Canada, 2001 (advisor: David Johns); Ricardo A. Carmona Galán,
Ph.D., University of Sevilla, Spain, 2002 (advisor: Angel Rodriguez-Vazquez); Wenjie Hu, Ph.D., Nanyang Tech-
nological University, Singapore, 2002 (advisor: Qing Song); Peter Stepien, Ph.D., University of Sydney, Australia,
2004 (advisor: Richard Coggins); Vu Cao, Ph.D. Degree, University of Oslo, Norway, 2012 (advisor: Dag Wisland
and Tor Sverre Lande).
Jerry Huang, MSE, University of Sydney, Australia, 1999 (advisor: Marwan Jabri); Kwong Kin Tommy Tsang,
MSE, McGill University, Montreal Canada, 2002 (advisor: Mourad El-Gamal).

Teaching

“Principles of Bioinstrumentation Design,” BENG 186B (2010-present).
“Design Development/Implementation in Bioinstrumentation/Neural Engineering/Molecular Systems,” BENG 179A-
B, 147A-B, 127A-B (2010-present).
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“Mathematical Methods in Bioengineering,” BENG 221 (2009-present).
“Neural Prostheses,” BISP 194 (2008, 2009).
“Neurodynamics,” BENG/BGGN 260 (2006-present).
“Integrated Electronics,” 520.325/326 (Johns Hopkins University 1995, 1997, 1999-2002).
“Electronics Design Laboratory,” 520.348 (JHU 1996, 1998).
“Analog and Digital VLSI Systems and Architecture,” 520.490 (JHU 1994-97, 1999-2003).
“Mixed-Signal VLSI Systems,” 520.492 (JHU 2005).
“VLSI Design and Prototyping Workshop,” 520.496-497 (JHU 2004-05).
“Senior Design Project,” 520.498-499 (JHU 2000-05).
“Medical Microsystems,” 520/580.725 (JHU 2004).
“Advanced Integrated Circuits,” 520.771-772 (JHU 1996, 1997).
“Seminar on Large-Scale Analog Computation,” 520.761 (JHU 1997, 1998).
“Kernel Machine Learning,” 520/600.774 (JHU 2001, 2003).
“Learning on Silicon,” 520.776 (JHU 2002, 2004).
“Computational Laboratory in Cognitive and Brain Science,” 9.39/390 (Massachusetts Institute of Technology,
1999).

Invited Presentations

“Reverse Engineering the Cognitive Brain in Silicon,” Int. IEEE EMBS Workshop on Advanced NeuroTechnologies
for BRAIN Initiatives (ANTBI), Chicago IL, Aug. 26, 2014.

“Wireless and Unobtrusive Brain-Machine Interfaces,” Frontiers of Neurotechnology: Innovations and Translation,
International Neurotechnology Consortium Workshop, Chicago IL, Aug. 26, 2014.

“Efficiency and Specificity in Event Coding for Sensory Analog Signal Processing,” Silicon Valley Labs NVSEL
Seminar, Texas Instruments Kilby Labs, Santa Clara, CA, June 10, 2014.

“Biological and Silicon Adaptive Neural Systems,” ONR MURI Winter School on Neuromorphic Engineering:
Dynamics of Multifunction Brain Networks, San Diego CA, Jan. 7, 2014.

“Brain Dynamics of Human Motor Control: Neuromorphic Modeling and Brain-Machine-Body Interfaces,” Sym-
posium on Neural Informatics and Modeling, IEEE Neural Engineering Conference (NER’2013), San Diego
CA, Nov. 6, 2013.

“Nanoscale Integrated Neuromorphic Systems Engineering,” DARPA/MTO Hardware Aspects of the Cortical Pro-
cessor Workshop, San Francisco CA, Sept. 18, 2013.

“Event-driven Sensory Adaptive Analog Processing,” Silicon Valley Labs NVSEL Seminar, Texas Instruments,
Santa Clara, CA, March 26, 2013.

“Wireless Integrated Brain-Machine-Body Interfaces,” San Diego IEEE MTT/AP/ED/SSC/CAS Chapter Lecture,
San Diego CA, Oct. 31, 2012.

“Event-Driven Neural Synchrony and Coincidence Detection,” Computational Neuroscience Minisymposium,
Workshop on Neuromorphic Cognitive Engineering, Telluride CO, July 9, 2012.

“Wireless Integrated Brain-Machine Interfaces,” IEEE EMBS Chapter Lecture, Cal Lutheran Univ., Thousand Oaks
CA, March 21, 2012.

“Analog VLSI Adaptive Neural Systems,” Silicon Valley Labs NVSEL Seminar, Texas Instruments, Santa Clara,
CA, March 5, 2012.

“To spike or not to spike: a neuromorphic perspective,” Computational Neuroscience Minisymposium, Workshop
on Neuromorphic Cognitive Engineering, Telluride CO, July 6, 2011.

“Large-Scale Silicon Models of Cortical Sensorimotor Systems,” NSF ERC in Sensorimotor Neural Engineering
Seminar, San Diego State University, San Diego CA, Febr. 6, 2011.
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“Wireless Integrated Brain Interfaces,” NYMU-UCSD Brain and Neuroscience Symposium, UCSD, La Jolla CA,
Dec. 9, 2010.

“Silicon Integrated Brain Interfaces,” Texas Analog Center of Excellence (TxACE) Seminar, UT Dallas, and Texas
Instruments, Houston TX, Dec. 7, 2010.

“Silicon and Biological Adaptive Neural Circuits,” BME Department Seminar Series, University of Southern Cali-
fornia, Los Angeles CA, Oct. 11, 2010.

“Silicon and Biological Adaptive Neural Circuits,” JPL Seminar, Caltech/NASA Jet Propulsion Laboratory, La
Cañada CA, July 28, 2010.

“Humans, Machines, Spikes, and Dopamine in Sequential Games,” Computational Neuroscience Minisymposium,
Workshop on Neuromorphic Cognitive Engineering, Telluride CO, July 5, 2010.

“Wireless Brain Interfaces,” Beyond Brain Machine Interface Workshop, Neural Interfaces Conference, Long Beach
CA, June 20, 2010.

“Silicon and Biological Adaptive Neural Circuits,” Plenary talk, US-Europe Workshop on Reverse Engineering
of the Human Brain (European Science Foundation, National Science Foundation, and Air Force Office of
Scientific Research), Dubrovnik, Croatia, May 24, 2010.

“Reverse Engineering the Visual System in Neuromorphic Silicon,” Neurosciences Seminar, University of Califor-
nia Riverside, Apr. 27, 2010.

“Auditory Neuroengineering for Intelligent Hearing Aids,” TATRC Acoustic Trauma Workshop, Del Mar CA, Febr.
10, 2010.

“Neuromorphic Adaptive Microsystems for Visual Reconnaissance,” Bio-Inspired Computing Seminar, Air Force
Research Laboratory, Wright-Patterson OH, Feb. 2, 2010.

“Highly Efficient Adaptive Neuromorphic Vision Systems,” DARPA NeoVision 2 Workshop, La Jolla CA, April 8,
2009.

“Neuromorphic Cognitive Engineering: Large-Scale Silicon Neural Systems,” 4th Decade of the Mind Conf., Al-
buquerque NM, Jan. 15, 2009.

“Biopotential Sensing and Analog Signal Processing for Health Monitoring and Brain Interfaces,” NSVL Distin-
guished Faculty Seminar, National Semiconductor Corporation, Santa Clara CA, Aug. 28, 2008.

“Scalable Neuromorphic Spike-Based Learning Systems,” Woods Hole Workshop on Computational Neuroscience,
and Workshop on Neuromorphic Cognitive Engineering, Telluride CO, July 7, 2008.

“Scalable Neuromorphic Cortical Systems,” Joint Symposium on Neural Computation, Irvine CA, May 2008.
“Design and Calibration of EEG Electrode Arrays for Wearable BCI,” VLSI Test Symposium (VTS), Hot Topic:

Biomedical Devices - New Test Challenges, San Diego CA, April 30, 2008.
“Reconfigurable and Adaptive Mixed-Signal Microsystems,” DARPA/DSRC eStemCells workshop, Stanford Uni-

versity, Stanford CA, March 28, 2008.
“Silicon Learning Machines,” IEEE Computational Intelligence Society Seminar, Lockheed Martin, San Diego

CA, Dec. 12, 2007.
“Scalable Adaptive Neuromorphic Systems,” DARPA Electronic Cortex Workshop, Arlington VA, August 1, 2007.
“Adaptive Electronics– A Neuromorphic Perspective,” DSRC/DARPA 2007 Adaptive Electronics 2020, Santa Cruz

CA, July 18, 2007.
“Kernel Learning Machines,” Artificial Intelligence Seminar, UC San Diego, Apr. 9, 2007.
“Analog VLSI Auditory Separation and Localization,” Computation and Neural Systems Seminar, California Insti-

tute of Technology, March 19, 2007.
“Micropower Adaptive Vector Processing in Analog VLSI,” DARPA Chip-Scale Avionics Workshop, Orlando FL,

Feb. 20, 2007.

7



“Silicon and Neural Adaptive VLSI Microsystems,” Defense Science and Research Council Workshop, Arlington
VA, Nov. 28, 2006.

“Auditory Separation and Localization in aVLSI,” Institute of Neuroscience Seminar, University of Oregon, Eugene
OR, Sept. 28, 2006.

“aVLSI Auditory Separation and Localization,” Joint Symposium on Neural Computation, La Jolla CA, May 20,
2006.

“Measuring Human Responses,” Neuroscience and Health Care Architecture Workshop, Woodshole MA, Aug. 16,
2005.

“Microscale Integrated Acoustic Source Separation and Localization,” CISL Seminar Series, Columbia University,
New York, Oct. 15, 2004.

“Micropower Adaptive VLSI Systems for Acoustic Source Separation,” Fourth McMaster-Gennum Workshop on
Intelligent Hearing Instruments, Kimberley, ON, Sept. 15, 2003.

“Kernel Machines for Pattern Classification and Sequence Decoding,” Center for Language and Speech Processing
Seminar Series, Johns Hopkins University, Febr. 11, 2003.

“Gradient Flow Adaptive Beamforming and Signal Separation,” Third McMaster-Gennum Workshop on Intelligent
Hearing Instruments, Kimberley, ON, Oct. 1, 2002.

“Low-Power Mixed-Signal VLSI Array for Template-Based Pattern Recognition,” Spring Meeting of the Baltimore
Chapter of the IEEE Electron Devices and Solid-State Circuits Societies, Linthicum MD, May 20, 2002.

“Low-Power Analog VLSI Array Processors for Pattern Recognition,” IEEE SSCS Workshop on Low-Power Cir-
cuits, Arlington VA, Oct. 11, 2001.

“Gradient Flow Sub-Wavelength Beamforming and Independent Component Analysis,” Second McMaster-
Gennum Workshop on Intelligent Hearing Instruments, Niagara-on-the-Lake, ON, Oct. 1, 2001.

“Kernel Learning Machines,” RTDC seminar, Applied Physics Laboratory, Laurel MD, Sept. 18, 2001.
“Vapnik, Bayes, and Silicon,” lecture at 2001 NSF Workshop on Neuromorphic Engineering, Telluride CO, July 14,

2001.
“Analog VLSI Adaptive Systems for Vision and Imaging,” seminar, Hungarian Academy of Science, Budapest,

Hungary, June 7, 2001.
“Kernel ‘Machine’ Learning,” lecture at 2000 NSF Workshop on Neuromorphic Engineering, Telluride CO, July 8,

2000.
“Monaural Separation of Acoustical Independent Components,” and “Single-Mixture Blind Source Separation,”

NIPS*99 workshop, Breckenridge CO, Dec. 2-4, 1999.
“Adaptive Neuromorphic VLSI and Auditory Signal Processing,” DARPA Resonant Biomimicry Sensor Workshop,

Houston TX, Jan. 14, 1999.
“Analog VLSI Neuromorphic Engineering: Silicon Models of Vision and Cognition,” CAS/CNS Colloquium Se-

ries, Boston University, Sept. 11, 1998.
“Analog VLSI Neuromorphic Systems,” British Telecom International Workshop on Robot Cognition, Lavenham,

UK, April 24, 1998.
“Large-Scale Neuromorphic Learning Systems,” Seminar, Center for Biological and Computational Learning, De-

partment of Brain and Cognitive Science, Massachusetts Institute of Technology, Febr. 4, 1998.
“VLSI Cellular Array of Coupled Delta-Sigma Modulators for Random Analog Vector Generation,” 31st Asilomar

Conf. on Signals, Systems and Computers, Asilomar CA, Nov. 2-5, 1997.
“Parallel and Adaptive VLSI Architectures for Delta-Sigma Modulation,” seminar, Electrical and Computer Engi-

neering Dept., Michigan State Univ., East Lansing MI, Oct. 24, 1997.
“Reinforcement Learning in Analog VLSI,” lecture at 1997 NSF Workshop on Neuromorphic Engineering, Tel-
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luride CO, July 2, 1997.
“Adaptation, Learning and Storage in Analog VLSI,” Ninth Annual IEEE International ASIC Conference,

Rochester NY, Sept. 25, 1996.
“Analog VLSI Adaptive Computational Systems,” G. Cauwenberghs, WSE Junior Faculty Seminar, Computer

Science Department, Johns Hopkins University, Febr. 1, 1996.
“On-Line Learning of Recurrent Continuous-Time Dynamics in Analog VLSI,” seminar at the Naval Research

Laboratory, Washington DC, May 11, 1995.
“On-Line Learning of Recurrent Continuous-Time Dynamics in Analog VLSI,” Seminar Series, Center of Lan-

guage and Speech Processing, Johns Hopkins University, Oct. 27, 1994.
“Learning Networks,” lecture at 1994 NSF Workshop on Neuromorphic Engineering, Telluride CO, July 9, 1994.
“A Learning Analog Neural Network Chip with Continuous-Time Recurrent Dynamics,” Applied Physics Labora-

tory, Laurel MD, Febr. 18, 1994.
“Learning and Storage in Analog VLSI,” NIPS*93 workshop, Vail CO, Dec. 3-6, 1993.

Professional Activity and Service

Society memberships: Institute of Electrical and Electronic Engineers (IEEE, Fellow); American Institute for Medi-
cal and Biological Engineering (AIMBE, Fellow); Biomedical Engineering Society (BMES); Society for Neu-
roscience (SfN); International Neural Network Society (INNS); American Association for the Advancement
of Science (AAAS).

Technical committees, IEEE Circuits and Systems Society:
Analog Signal Processing (Chair, 2000-2001, and Vice chair, 1999-2000); Biomedical Circuits and Systems;

Cellular Neural Networks and Array Computing; Neural Systems and Applications; Sensory Systems.
Editorial boards:

Editor-in-Chief, IEEE Transactions on Biomedical Circuits and Systems (http://ieee.org/tbiocas), 2011-
present.

Senior Editor, IEEE Journal on Emerging and Selected Topics in Circuits and Systems, 2011-present.
Senior Editor, IEEE Sensors Journal, 2008-present.
Editorial Board Member, IEEE Transactions on Biomedical Engineering, 2013-present.
Associate Editor, Neuromorphic Engineering, Frontiers in Neuroscience, 2010-present.
Associate Editor, IEEE Trans. Biomedical Circuits and Systems, 2007-2010.
Associate Editor, IEEE Trans. Neural Systems and Rehabilitation Engineering, 2006-2010.
Associate Editor, IEEE Trans. Circuits and Systems I: Regular Papers, 2004-2007.
Associate Editor, IEEE Sensors Journal, 2000-2004.
Associate Editor, IEEE Trans. Circuits and Systems II: Analog and Digital Signal Processing, 1999-2003.
Guest Editor, with R. Etienne-Cummings, R. Newcomb and M. Zaghloul, Special issue on “Integrated Mul-

tisensor Systems and Signal Processing, ”IEEE Sensors Journal, Dec. 2002.
Guest Editor, with K. Jenkins and F. Salam, Special section on the MWSCAS’2000 Student Paper Award

Contest, IEEE Trans. Circuits and Systems II: Analog and Digital Signal Processing, Oct. 2001.
Guest Editor, with M. Bayoumi and E. Sanchez-Sinencio, Special issue on “Learning on Silicon,” Int. J.

Analog Integrated Circuits and Signal Processing, March 1999.
Conference program and organizing committees:

Program chair, with M. Ghovanloo and P. Georgiou, IEEE Biomedical Circuits and Systems Conference
(BioCAS 2014), Lausanne Switzerland, Oct. 22-24, 2014.
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Program co-chair, with J. Weiland, IEEE Engineering in Medicine and Biology Conference (EMBC 2012),
San Diego CA, Aug. 29-Sept. 2, 2012.

General chair, with A. Mason, IEEE Biomedical Circuits and Systems Conference (BioCAS 2011), San
Diego CA, Nov. 10-12, 2011.

Program chair, ISSNIP Biosignals and Biorobotics Conference 2011, Vitoria, Brazil, Jan. 6-8, 2011.
Program chair, ISSNIP Biosignals and Biorobotics Conference 2010, Vitoria, Brazil, Jan. 4-6, 2010.
Program co-chair, with V. Pedroni, 20th Symp. Integrated Circuits and Systems Design (SBCC’2007), Rio

de Janeiro, Brazil, Sept. 3-6, 2007.
Invited sessions track co-chair, IEEE Int. Symp. Circuits and Systems (ISCAS’2003), Bangkok, Thailand,

May 25-28, 2003.
Track chair, Analog Circuits and Signal Processing, IEEE Int. Symp. Circuits and Systems (ISCAS’2002),

Phoenix, AZ, May 26-29, 2002.
Track chair, Implementations (2001) and Emerging Technologies (2002), IEEE Conf. Neural Information

Processing Systems (NIPS), Vancouver BC, Canada.
Publication chair, IEEE Midwest Symp. Circuits and Systems, Lansing MI, Aug. 8-11, 2000.
Other program committees: ISCAS 1996-present, MicroNeuro 1999, MWSCAS 2000, SVM 2002, Bio-

CAS 2004-present, BIOSTEC-2008 (BIOSIGNALS, and BIODEVICES), INSSPEC 2007, BSN 2009-
present, SPIE Biosensing II (OP106) 2008-present, ESSCIRC 2010-present, Wireless Health 2010.

Conference special and invited sessions:
Co-chair, with R. Newcomb and M. Zaghloul, special session on “MEMS multisensor systems and signal

processing,” IEEE Int. Symp. Circuits and Systems (ISCAS’2001), Sydney, Australia, 2001.
Co-chair, with F. Salam, special session on “Neuromorphic signal decomposition and blind source separa-

tion,” IEEE Int. Symp. Circuits and Systems (ISCAS’99), Orlando FL, 1999.
Chair, invited special session on “VLSI neuromorphic learning systems,” 7th Int. Conf. Microelectronics for

Neural, Fuzzy and Bio-inspired Systems (MicroNeuro’99) Granada Spain, 1999.
Co-chair, with F. Salam and P. Hasler, special session on “Memory, adaptation, and learning,” IEEE Int.

Symp. Circuits and Systems (ISCAS’98), Monterey CA, 1998.
Co-chair, with M. Bayoumi and E. Sanchez-Sinencio, special session on “Learning on Silicon,” IEEE Int.

Symp. Circuits and Systems (ISCAS’97), Hong Kong, 1997.
Short courses and tutorials:

Co-organizer, with H. Abarbanel, K. Lindenberg, and E. Neftci, “Neuromorphic Engineering: Dynamics of
Multifunction Brain Networks,” ONR MURI Winter School and Workshop, UC San Diego, La Jolla
CA, Jan. 7-10, 2014.

Lecturer, Topic Area “Neuromorphic Engineering,”, q-bio Summer School, San Diego Center for Systems
Biology, La Jolla CA, 2012-present (July 21-August 4, 2013; July 22-August 3, 2012).

Chair, with co-chairs M. Ghovanloo and J. del R. Millan, “IEEE EMB/CAS/SMC Workshop on Brain-
Machine-Body Interfaces,” San Diego CA, August 27, 2012.

Co-chair, with G. Indiveri, Topic Area “Learning and Computational Intelligence in Neuromorphic Cognitive
Systems,” NSF Workshop on Neuromorphic Engineering, Telluride CO, July 1-21, 2012.

Distinguished Lecturer, IEEE Circuits and Systems Society, 2003-2004.
Co-chair, with P. Bartlett and A. Smola, tutorial short course on “Support vector machines and statistical

learning theory,” IEEE Int. Symp. Circuits and Systems (ISCAS’2001), Sydney, Australia, May 6, 2001.
Co-chair, with F. Salam and R.W. Liu, tutorial short course on “Neural algorithms for blind signal separation

and recovery,” IEEE Int. Symp. Circuits and Systems (ISCAS’99), Orlando FL, May 30, 1999.
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Co-chair, with R. Etienne-Cummings and M. Jabri, workshop on “Learning chips and neurobots,” IEEE
Neural Information Processing Systems Conf. (NIPS’98), Breckenridge CO, 1998.

Co-chair, with M. Jabri, workgroup on “aVLSI Learning Systems,” NSF Workshop on Neuromorphic Engi-
neering, Telluride CO, June 23-July 13, 1997.

Review service:
Journals: IEEE Electronic Device Lett., IEEE Journal of Solid-State Circuits, IEEE Sensors Journal, IEEE

Trans. Biomedical Engineering, IEEE Trans. Biomedical Circuits and Systems, IEEE Trans. Circuits
and Systems I and II, IEEE Trans. Circuits and Systems for Video Technology, IEEE Trans. Neural Net-
works, IEEE Trans. Signal Processing, IEEE Trans. VLSI Systems, Int. J. Analog Integrated Circuits
and Signal Processing, Int. J. Electronics, Int. J. Circuit Theory and Applications, J. Circuits Systems
and Computers, Measurement Science and Technology, Neural Computation, Pattern Recognition Let-
ters.

Conference program committees: Int. Conf. Pattern Recognition (ICPR), IEEE Biomedical Circuits and Sys-
tems (BioCAS), IEEE Body Sensor Networks (BSN), IEEE Engineering in Medicine and Biology
(EMBC), IEEE International (Joint) Conference on Neural Networks (ICNN & IJCNN), IEEE Inter-
national Symposium on Circuits and Systems (ISCAS), IEEE Midwest Symposium on Circuits and
Systems (MWSCAS), IEEE MicroNeuro, Joint Symposium on Neural Computation, Neural Informa-
tion Processing Systems (NIPS), Wireless Health.

Book proposals: Kluwer Academic/Springer Verlag, MIT Press, Wiley.
Research funding proposal panels: Australian Research Council, Future Emerging Technologies (FET Open,

Europe), Hong Kong University Grants Committee, National Aeronautics and Space Administration
(NASA), National Science Foundation (NSF), National Institutes of Health (NIH), Swiss National Sci-
ence Foundation, UC Discovery iLink, UK Engineering and Physical Sciences Research Council (EP-
SRC).

University service:
Co-director (with Terrence Sejnowski), Institute for Neural Computation, University of California San Diego,

La Jolla CA 92093, 2008-present.
UCSD Academic Senate, Graduate Student Council, 2013-present.
UCSD Department of Bioengineering: Undergraduate Studies Committee, 2009-present; Biosystems Engi-

neering Program Committee, 2009-present.
UCSD Neurosciences Graduate Program, Computational Neuroscience Specialization: Executive commit-

tee, 2006-present; Chair, admissions committee, 2006-2007; Minor proposition committee, 2007-
present.

UCSD Division of Biological Sciences: Faculty Advisory Committee, Saltman Quarterly, 2009; Computer
committee, 2006-2009.

UCSD Institute for Neural Computation: Executive committee, Space committee, Personnel committee,
2006-present.

UCSD California Institute of Telecommunications and Information Technology (CalIT2): Neuroscience for
architecture and navigation committee, 2006-present.

University of California Industry-University Partnerships: UC Discovery Grants Selection Committee, 2006;
UC Discovery iLink Committee, 2011.

JHU Whiting School of Engineering, JHU: Information technology committee, 2001-present.
JHU Computer Engineering Program, JHU: Program committee, 1996-present; Search committee, 1998-

present.
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JHU Department of Electrical and Computer Engineering, JHU: ABET committee, 1997-98; Curriculum
committee, 1997-98, 2002-present; Joint appointments committee, 2001-present; Graduate admissions
committee, 1994-97, 2000.

Other:
Invited participant, National Academy of Engineering Frontiers in Engineering Symposium, Irvine CA,

Sept. 14-16, 2000.
Technical Advisory Board, GTronix Inc., Fremont CA, 2006-2010.
Chair, Scientific Advisory Board, and co-founder, Cognionics Inc., San Diego CA, 2011-present.
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Publications

Journal Publications

“A Correlation-based Framework for Evaluating Postural Control Stochastic Dynamics,” M. Hernandez, J. Snider,
C. Stevenson, G. Cauwenberghs, and H. Poizner, IEEE Transactions on Neural Systems and Rehabilitation
Engineering, to appear.

“A 1.3 mW 48 MHz 4 Channel MIMO Baseband Receiver With 65 dB Harmonic Rejection and 48.5 dB Spatial
Signal Separation,” C. Kim, S. Joshi, C.M. Thomas, S. Ha, L.E. Larson and G. Cauwenberghs, IEEE Journal
of Solid-State Circuits, vol. 51 (4), pp. 832-844, 2016.

“Real-Time Adaptive EEG Source Separation Using Online Recursive Independent Component Analysis,” S. H.
Hsu, T. R. Mullen, T. P. Jung and G. Cauwenberghs, IEEE Transactions on Neural Systems and Rehabilitation
Engineering, vol. 24 (3), pp. 309-319, 2016.

“Real-Time Neuroimaging and Cognitive Monitoring Using Wearable Dry EEG,” T.R. Mullen, C.A.E. Kothe,
Y.M. Chi, A. Ojeda, T. Kerth, S. Makeig, T. Jung, and G. Cauwenberghs, IEEE Transactions on Biomedical
Engineering, vol. 62 (11), pp. 2553-2577, 2015.

“Memristors Empower Spiking Neurons With Stochasticity,” M. Al-Shedivat, R. Naous, G. Cauwenberghs, and
K.N. Salama, IEEE Journal on Emerging and Selected Topics in Circuits and Systems, vol. 5 (2), pp. 242-253,
2015.

“Event-Driven Contrastive Divergence: Neural Sampling Foundations,” E. Neftci, S. Das, B. Pedroni, K. Kreutz-
Delgado, and G. Cauwenberghs, Frontiers in Neuroscience, doi: 10.3389/fnins.2015.00104, vol. 9, pp. 104:1-
3, 2015.

“Closed-Loop Brain-Machine-Body Interfaces for Noninvasive Rehabilitation of Movement Disorders,” F.D. Broc-
card, T. Mullen, Y.M. Chi, D. Peterson, J.R. Iversen, M. Arnold, K. Kreutz-Delgado, T.P. Jung, S. Makeig, H.
Poizner, T. Sejnowski, and G. Cauwenberghs, Annals of Biomedical Engineering, vol. 42 (8), pp. 1573-1593,
2014.

“Integrated Circuits and Electrode Interfaces for Noninvasive Physiological Monitoring,” S. Ha, C. Kim, Y.M.
Chi, A. Akinin, C. Maier, A. Ueno, G. Cauwenberghs, IEEE Trans. Biomedical Engineering, vol. 61 (5), pp.
1522-1537, 2014.

“Event-Driven Contrastive Divergence for Spiking Neuromorphic Systems,” E. Neftci, S. Das, B. Pedroni, K.
Kreutz-Delgado, and G. Cauwenberghs, Frontiers in Neuroscience, doi: 10.3389/fnins.2013.00272, vol. 7,
pp. 272:1-14, 2014.

“Two-Photon Imaging of Blood Flow in the Rat Cortex,” J.D. Driscoll, A.Y. Shih, P.J. Drew, G. Cauwenberghs,
and D. Kleinfeld, Cold Spring Harbor Protocols, vol. 2013 (8), doi:10.1101/pdb.prot076513, pp. 759-767,
2013.

“Wireless Noncontact ECG and EEG Biopotential Sensors,” Y.M. Chi, P. Ng, and G. Cauwenberghs, ACM Trans.
Embedd. Comput. Syst., vol. 12 (4), pp. 103:1-19, 2013.

“1.1 TMACS/mW Fine-Grained Stochastic Resonant Charge-Recycling Array Processor,” R. Karakiewicz, R.
Genov, and G. Cauwenberghs, IEEE Sensors Journal, vol. 12 (4), pp. 785-792, 2012.

“Dry and Noncontact EEG Sensors for Mobile Brain-Computer Interfaces,” Y.M. Chi, Y.-T. Wang, Y. Wang, C.
Maier, T.-P. Jung, and G. Cauwenberghs, IEEE Trans. Neural Systems and Rehabilitation Engineering, vol.
20 (2), pp. 228-235, 2012.

“Ultra-High Input Impedance, Low Noise Integrated Amplifier for Noncontact Biopotential Sensing,” Y.M. Chi,
C. Maier, and G. Cauwenberghs, IEEE J. Emerging Topics in Circuits and Systems, vol. 1 (4), pp. 526-535,
2011.
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“A CMOS In-Pixel CTIA High Sensitivity Fluorescence Imager,” K. Murari, R. Etienne-Cummings, N. Thakor,
and G. Cauwenberghs, IEEE Transactions on Biomedical Circuits and Systems, vol. 5 (5), pp. 449-458, 2011.

“Biophysical Neural Spiking, Bursting, and Excitability Dynamics in Reconfigurable Analog VLSI,” T. Yu, T.J.
Sejnowski, and G. Cauwenberghs, IEEE Transactions on Biomedical Circuits and Systems, vol. 5 (5), pp.
420-429, 2011.

“Fast-Settling Multiple-Loop Adaptive Frequency Locking Scheme for Energy-Efficient Resonant FSK Transmit-
ter,” C. Maier, T.-V. Cao, D. Wisland, T.S. Lande, and G. Cauwenberghs, Electronics Letters, vol. 47 (14), pp.
794-796, 2011.

“Neuromorphic Silicon Neuron Circuits,” G. Indiveri, B. Linares-Barranco, T.J. Hamilton, A. van Schaik, R.
Etienne-Cummings, T. Delbruck, S.C. Liu, P. Dudek, P. Häfliger, S. Renaud, J. Schemmel, G. Cauwenberghs,
J. Arthur, K. Hynna, F. Folowosele, S. Saighi, T. Serrano-Gotarredona, J. Wijekoon, Y. Wang, K. Boahen,
Front. Neuroscience, vol. 5 (73), 2011.

“Photon Counting, Censor Corrections, and Lifetime Imaging for Improved Detection in Two-Photon Microscopy,”
J.D. Driscoll, A.Y. Shih, S. Iyengar, J.J. Field, G.A. White, J.A. Squier, G. Cauwenberghs, and D. Kleinfeld,
J. Neurophysiology, vol. 105 (6), pp. 3106-3113, 2011.

“Dry-Contact and Noncontact Biopotential Electrodes: Methodological Review,” Y.M Chi, T.P. Jung, and G.
Cauwenberghs, IEEE Reviews in Biomedical Engineering, vol. 3, pp. 106-119, 2010.

“Analog VLSI Biophysical Neurons and Synapses with Programmable Membrane Channel Kinetics,” T. Yu and G.
Cauwenberghs, IEEE Transactions on Biomedical Circuits and Systems, vol. 4 (3), pp. 139-148, 2010.

“A SiGe BiCMOS 8-Channel Multi-Dithering, Sub-Microsecond Adaptive Controller,” D.N. Loizos, P.P. Sotiriadis
and G. Cauwenberghs, IEEE Trans. Circuits and Systems I: Regular Papers, vol. 57 (1), pp. 53-63, 2010.

“Wireless Micropower Instrumentation for Multimodal Acquisition of Electrical and Chemical Neural Activity,”
M. Mollazadeh, K. Murari, G. Cauwenberghs, and N. Thakor, IEEE Transactions on Biomedical Circuits and
Systems, vol. 3 (6), pp. 388-397, 2009.

“Which Photodiode to Use: a Comparison of CMOS-Compatible Structures,” K. Murari, R. Etienne-Cummings,
N. Thakor, and G. Cauwenberghs, IEEE Sensors Journal, vol. 9 (7), pp. 752-760, 2009.

“Focal-Plane Change Triggered Video Compression for Low-Power Vision Sensor Systems,” Y.M. Chi, R. Etienne-
Cummings and G. Cauwenberghs, PLoS ONE, vol. 4 (7), e6384, 2009.

“Rapid Determination of Particle Velocity from Space-Time Images Using the Radon Transform,” P.J. Drew, P.
Blinder, G. Cauwenberghs, A.Y. Shih and D. Kleinfeld, J. Computational Neuroscience, 10.1007/s10827-
009-0159-1, 2009.

“Micropower CMOS Integrated Low-Noise Amplification, Filtering, and Digitization of Multimodal Neuropo-
tentials,” M. Mollazadeh, K. Murari, G. Cauwenberghs, and N. Thakor, IEEE Transactions on Biomedical
Circuits and Systems, vol. 3 (1), pp. 1-10, 2009.

“A Translinear SiGe BiCMOS Current-Controlled Oscillator with 80 Hz-800MHz Tuning Range,” D.N. Loizos,
P.P. Sotiriadis, and G. Cauwenberghs, Analog Integrated Circuits and Signal Processing, vol. 57 (1-2), pp.
107-115, 2008.

“480-GMACS/mW Resonant Adiabatic Mixed-Signal Processor Array for Charge-Based Pattern Recognition,” R.
Karakiewicz, R. Genov, and G. Cauwenberghs, IEEE J. Solid-State Circuits, vol. 42 (11), pp. 2573-2584,
2007.

“CMOS Camera with In-Pixel Temporal Change Detection and ADC,” Y. Chi, U. Mallik, M. Clapp, E. Choi, G.
Cauwenberghs and R. Etienne-Cummings, IEEE J. Solid-State Circuits, vol. 42 (10), pp. 2187-2196, 2007.

“Robust Speech Feature Extraction by Growth Transformation in Reproducing Kernel Hilbert Space,” S.
Chakrabartty, Y. Deng and G. Cauwenberghs, IEEE Trans. Audio, Speech, and Language Processing, vol.
15 (6), pp. 1842-1849, 2007.

14



“A Multi-Chip Neuromorphic System for Spike-Based Visual Information Processing,” R.J. Vogelstein, U. Mallik,
E. Culurciello, G. Cauwenberghs and R. Etienne-Cummings, Neural Computation, vol. 19 (9), pp. 2281-2300,
2007.

“Gini-Support Vector Machine: Quadratic Entropy Based Multi-class Probability Regression,” S. Chakrabartty and
G. Cauwenberghs, J. Machine Learning Research, vol. 8 (4), pp. 813-839, 2007.

“Sub-Microwatt Analog VLSI Trainable Pattern Classifier,” S. Chakrabartty and G. Cauwenberghs, IEEE J. Solid-
State Circuits, vol. 42 (5), pp. 1169-1179, 2007.

“VLSI Potentiostat Array With Oversampling Gain Modulation for Wide-Range Neurotransmitter Sensing,” M.
Stanacevic, K. Murari, A. Rege, G. Cauwenberghs and N.V. Thakor, IEEE Trans. Biomedical Circuits and
Systems, vol. 1 (1), pp. 63-72, 2007.

“Dynamically Reconfigurable Silicon Array of Spiking Neurons With Conductance-Based Synapses,” R.J. Vogel-
stein, U. Mallik, J.T. Vogelstein and G. Cauwenberghs, IEEE Trans. Neural Networks, vol. 18 (1), pp. 253-265,
2007.

“16-Channel Integrated Potentiostat for Distributed Neurochemical Sensing,” R. Genov, M. Stanacevic, M. Naware,
G. Cauwenberghs and N. Thakor, IEEE Trans. Circuits and Systems I: Regular Papers, vol. 53 (11), pp. 2371-
2376, 2006.

“Power Harvesting and Telemetry in CMOS for Implanted Devices,” C. Sauer, M. Stanacevic, G. Cauwenberghs
and N. Thakor, IEEE Trans. Circuits and Systems I: Regular Papers, vol. 52 (12), pp. 2605-2613, 2005.

“Micropower Gradient Flow Acoustic Localizer,” M. Stanacevic and G. Cauwenberghs, IEEE Trans. Circuits and
Systems I: Regular Papers, vol. 52 (10), pp. 2148-2157, 2005.

“Comparative Study of Sound Localization Algorithms for Energy Aware Sensor Network Nodes,” P. Julián,
A.G. Andreou, L. Riddle, S. Shamma, D.H. Goldberg and G. Cauwenberghs, IEEE Trans. Circuits and Sys-
tems I: Regular Papers, vol. 51 (4), pp. 640-648, 2004.

“Dynamic MOS Sigmoid Array Folding Analog-to-Digital Conversion,” R. Genov and G. Cauwenberghs, IEEE
Trans. Circuits and Systems I: Regular Papers, vol. 51 (1), pp. 182-186, 2004.

“Kerneltron: Support Vector Machine in Silicon,” R. Genov and G. Cauwenberghs, IEEE Trans. Neural Networks,
vol. 14 (5), pp. 1426-1434, 2003.

“Silicon Support Vector Machine with On-Line Learning,” R. Genov, S. Chakrabartty and G. Cauwenberghs, Int.
J. Pattern Recognition and Artificial Intelligence, vol. 17 (3), pp. 385-404, 2003.

“Image Sharpness and Beam Focus VLSI Sensors for Adaptive Optics,” M. Cohen, G. Cauwenberghs and
M.A. Vorontsov, IEEE Sensors Journal, vol. 2 (6), pp. 680-690, Dec. 2002.

“VLSI Implementation of Fuzzy Adaptive Resonance and Learning Vector Quantization,” J. Lubkin and G. Cauwen-
berghs, Int. J. Analog Integrated Circuits and Signal Processing, vol. 30 (2), pp. 149-157, 2002.

“Charge-Mode Parallel Architecture for Matrix-Vector Multiplication,” R. Genov and G. Cauwenberghs, IEEE
Trans. Circuits and Systems II: Analog and Digital Signal Processing, vol. 48 (10), pp. 930-936, Oct. 2001.

“Probabilistic Synaptic Weighting in a Reconfigurable Network of VLSI Integrate-and-Fire Neurons,” D.H. Gold-
berg, G. Cauwenberghs and A.G. Andreou, Neural Networks, vol. 14 (6-7), pp. 781-793, Aug. 2001.

“Micro-Scale Adaptive Optics: Wavefront Control with µ-Mirror Array and VLSI Stochastic Gradient Descent
Controller,” T. Weyrauch, M.A. Vorontsov, T.G. Bifano, J.A. Hammer, M. Cohen, and G. Cauwenberghs,
Applied Optics, vol. 40 (24), pp. 4243-4253, 2001.

“Floating-Gate Adaptation for Focal-Plane On-Line Nonuniformity Correction,” M. Cohen and G. Cauwenberghs,
IEEE Trans. Circuits and Systems II: Analog and Digital Signal Processing, vol. 48 (1), pp. 83-89, Jan. 2001.

“Adaptive Digital Correction of Analog Errors in MASH ADCs — Part I. Off-Line and Blind On-Line Calibra-
tion,” G. Cauwenberghs and G.C. Temes, IEEE Trans. Circuits and Systems II: Analog and Digital Signal
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Processing, vol. 47 (7), pp. 621-628, July 2000.
“Adaptive Optics Based on Analog Parallel Stochastic Optimization: Analysis and Experimental Demonstration,”

M.A. Vorontsov, G.W. Carhart, M. Cohen and G. Cauwenberghs, J. Optical Society of America A, vol. 17 (8),
pp. 1440-1453, Aug. 2000.

“Synthesis of Log-Domain Filters from First-Order Building Blocks,” R.T. Edwards and G. Cauwenberghs, Analog
Integrated Circuits and Signal Processing, Int. J., vol. 22, pp. 177-186, 2000.

“Mixed-Mode Correlator for Micropower Acoustic Transient Classification,” R.T. Edwards and G. Cauwenberghs,
IEEE Journal of Solid-State Circuits, vol. 34 (10), pp. 1367-1372, Oct. 1999.

“Delta-Sigma Cellular Automata for Analog VLSI Random Vector Generation,” G. Cauwenberghs, IEEE Trans.
Circuits and Systems II: Analog and Digital Signal Processing, vol. 46 (3), pp. 240-250, March 1999.

“A Nonlinear Noise-Shaping Delta-Sigma Modulator with On-Chip Reinforcement Learning,” G. Cauwenberghs,
Int. J. Analog Integrated Circuits and Signal Processing, vol. 18 (2/3), pp. 289-299, Febr. 1999.

“Focal-Plane Analog VLSI Cellular Implementation of the Boundary Contour System,” G. Cauwenberghs and
J. Waskiewicz, IEEE Trans. Circuits and Systems I: Fundamental Theory and Applications, vol. 46 (2),
pp. 327-334, Febr. 1999.

“A Learning Parallel Analog-to-Digital Vector Quantizer,” J. Lubkin and G. Cauwenberghs, Journal of Circuits,
Systems and Computers (special issue on analog and digital arrays), vol. 8 (5-6), pp. 605-614, 1998.

“An Analog VLSI Chip with Asynchronous Interface for Auditory Feature Extraction,” N. Kumar, W. Himmel-
bauer, G. Cauwenberghs and A. Andreou, IEEE Trans. Circuits and Systems II: Analog and Digital Signal
Processing, vol. 45 (5), pp. 600-606, 1998.

“Auditory Feature Extraction Using Self-Timed, Continuous-Time Discrete-Signal Processing Circuits,” N. Ku-
mar, G. Cauwenberghs and A. Andreou, IEEE Trans. Circuits and Systems II: Analog and Digital Signal
Processing, vol. 44 (9), pp. 723-728, 1997.

“A Low-Power CMOS Analog Vector Quantizer,” G. Cauwenberghs and V. Pedroni, IEEE Journal of Solid-State
Circuits, vol. 32 (8), pp. 1278-1283, 1997.

“Analog VLSI Stochastic Perturbative Learning Architectures,” G. Cauwenberghs, Int. J. Analog Integrated Cir-
cuits and Signal Processing, vol. 13 (1/2), pp. 195-209, 1997.

“Oversampling Architecture for Analog Harmonic Modulation,” R.T. Edwards and G. Cauwenberghs, IEEE Trans.
Circuits and Systems I: Fundamental Theory and Applications, vol. 43 (8), pp. 696-698, 1996.

“An Analog VLSI Recurrent Neural Network Learning a Continuous-Time Trajectory,” G. Cauwenberghs, IEEE
Trans. Neural Networks, vol. 7 (2), pp. 346-361, 1996.

“A Micropower CMOS Algorithmic A/D/A Converter,” G. Cauwenberghs, IEEE Trans. Circuits and Systems I:
Fundamental Theory and Applications, vol. 42 (11), pp. 913-919, 1995.

“Fault-Tolerant Dynamic Multi-Level Storage in Analog VLSI,” G. Cauwenberghs and A. Yariv, IEEE Trans.
Circuits and Systems II: Analog and Digital Signal Processing, vol. 41 (12), pp. 827-829, 1994.

“Analysis and Verification of an Analog VLSI Incremental Outer-Product Learning System,” G. Cauwenberghs,
C.F. Neugebauer and A. Yariv, IEEE Trans. Neural Networks, vol. 3 (3), pp. 488-497, May 1992.

Conference Proceedings

“A 5 µW/Channel 9b-ENOB BioADC Array for Electrocortical Recording,” E. Greenwald, E. So, M. Mollazadeh,
C. Maier, R. Etienne-Cummings, N. Thakor, and G. Cauwenberghs, IEEE Biomedical Circuits and Systems
Conference (BioCAS 2015), Atlanta GA, Oct. 22-24, 2015.

“EEG Based Inference of Causal Cortical Network Dynamics in Reward-Based Decision Making,” H. Courellis,
D. Peterson, H. Poizner, G. Cauwenberghs, and J. Iversen, IEEE Biomedical Circuits and Systems Conference
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(BioCAS 2015), Atlanta GA, Oct. 22-24, 2015.
“Bidirectional Neural Interface: Closed-Loop Feedback Control for Hybrid Neural Systems,” Z. Chou, J. Lim,

S. Brown, M. Keller, J. Bugbee, F. Broccard, M. Khraiche, G. Silva, and G. Cauwenberghs, Proc. IEEE
Engineering in Medicine and Biology Conf. (EMBC 2015), Milan Italy, Aug. 25-29, 2015.

“Tracking Non-Stationary EEG Sources Using Adaptive Online Recursive Independent Component Analysis,” S.-
H. Hsu, L. Pion-Tonachini, T.-P. Jung, and G. Cauwenberghs, Proc. IEEE Engineering in Medicine and
Biology Conf. (EMBC 2015), Milan Italy, Aug. 25-29, 2015.

“Real-Time EEG Source-Mapping Toolbox (REST): Online ICA and Source Localization,” L. Pion-Tonachini, S.-
H. Hsu, S. Makeig, T.-P. Jung, and G. Cauwenberghs, Proc. IEEE Engineering in Medicine and Biology Conf.
(EMBC 2015), Milan Italy, Aug. 25-29, 2015.

“Estimating Direction and Depth of Visual Fixation Using Electrooculography,” C. Stevenson, T.-P. Jung, and G.
Cauwenberghs, Proc. IEEE Engineering in Medicine and Biology Conf. (EMBC 2015), Milan Italy, Aug.
25-29, 2015.

“Non-Parametric Group-Level Statistics for Source-Resolved ERP Analysis,” C. Lee, M. Miyakoshi, A. Delorme,
G. Cauwenberghs, and S. Makeig, Proc. IEEE Engineering in Medicine and Biology Conf. (EMBC 2015),
Milan Italy, Aug. 25-29, 2015.

“A 144MHz Integrated Resonant Regulating Rectifier with Hybrid Pulse Modulation,” C. Kim, S. Ha, J. Park,
A. Akinin, P.P. Mercier, and G. Cauwenberghs Proc. IEEE Symp. VLSI Circuits (VLSI Circuits 2015), pp.
284-285, Kyoto Japan, Jun. 15-18, 2015.

“A 16-Channel Wireless Neural Interfacing SoC with RF-Powered Energy-Replenishing Adiabatic Stimulation,” S.
Ha, A. Akinin, J. Park, C. Kim, H. Wang, C. Maier, and G. Cauwenberghs, Proc. IEEE Symp. VLSI Circuits
(VLSI Circuits 2015), pp. 106-107, Kyoto Japan, Jun. 15-18, 2015.

“A CMOS 4-Channel MIMO Baseband Receiver with 65dB Harmonic Rejection over 48MHz and 50dB Spatial
Signal Separation over 3MHz At 1.3 mW,” C. Kim, S. Joshi, C. Thomas, S. Ha, A. Akinin, L. Larson, and G.
Cauwenberghs, Proc. IEEE Symp. VLSI Circuits (VLSI Circuits 2015), pp. 304-305, Kyoto Japan, Jun. 15-18,
2015.

“Gibbs Sampling with Low-Power Spiking Digital Neurons,” S. Das, B. Pedroni, P. Merolla, J., A. Cassidy, B.L.
Jackson, D. Modha, G. Cauwenberghs, and K. Kreutz-Delgado, Proc. IEEE Int. Symp. Circuits and Systems
(ISCAS’2015), Lisbon Portugal, May 24-27, 2015.

“Validating Online Recursive Independent Component Analysis on EEG data,” S.-H. Hsu, T. Mullen, T.-P. Jung, G.
Cauwenberghs, 7th Ann. Int. IEEE EMBS Conf. Neural Engineering (NER 2015), Montpellier France, Apr.
22-24, 2015.
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