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INTRODUCTION

Gary Kelson, Executive Director
Berkeley Wireless Research Center

The Berkeley Wireless Research Center is pioneering a new wave of university-industry-government
research partnerships. The Center is focused on forging deep relationships with leading wireless and
semiconductor companies so that industry can rapidly transfer new technologies and university
researchers can benefit from industrial experience. BWRC provides an environment for research into the
design issues necessary to support next generation wireless communication and integrated systems and
expand the graduate research program in these segments. The research focus is on highly-integrated
CMOS implementations with the lowest possible energy consumption and advanced communication
algorithms. Components are fabricated using state-of-the-art processes and evaluated in a realistic test
environment. Center membership provides access to faculty and graduate students involved in a large
interdisciplinary research effort with a modest investment. The critical-mass combination of UC
Berkeley researchers, government funding agencies and leading companies in their respective areas has
the potential of making truly significant advances possible. BWRC research is grouped into the following
six themes:

1. Advanced Spectrum Utilization

The goal of this group is to fundamentally change the operation of wireless communication systems. One
hundred years of spectrum sharing based on fixed frequency allocations have led to fracturing and poor
utilization. Due to the explosive growth of wireless communications over the last decade, reliance on
mobile telephones for daily voice and data communication, and often for first contact in case of
emergency, has become pervasive. Present methods of frequency allocation combined with a reliance on
fixed infrastructure threaten to halt this growth. An additional consequence is the deployment of
fundamentally less robust systems, prone to disruption in major disasters or overload. By enabling the
secondary use of spectrum on an opportunistic basis, ubiquitous, robust and agile wireless systems can be
realized that are able to support further traffic growth and changing demands in traffic, while ensuring
operation in case of emergencies. As such, it will enable the extension of wireless data-rates and
coverage for many decades to come and open the door for exciting new applications to emerge.

This group will lay the theoretical foundation, develop the necessary systems knowledge, and
demonstrate a prototype of a new kind of a wireless system, which will operate in a very broad frequency
spectrum with bands of operation that can be dynamically allocated. Such a system would be able to
reuse the frequency bands that the primary users are not using at a particular time and a particular
location. Demonstration of a wireless terminal, a prototype device, will be a centerpiece of this program.
This wireless terminal will replace today’s mobile phone, and will interoperate with a ‘connectivity
broker’, a device that will ultimately replace today’s access points, to support a diversity of radio
technologies and innovative rules of cooperation to couple to the wireless infrastructure. The terminal
will be able to migrate from infrastructure-supported operation to communication within a mesh network,
using either centralized frequency allocation or intelligent and cooperative sensing of unutilized bands.
The concept of secondary use of the spectrum in combination with advanced cooperation between system
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components is revolutionary, and is enabled by advances in fundamental communications and
networking theory and continued improvements in integrated circuit technology.

2. 60 GHz and Above

The aim of this group is to design and implement highly-integrated mm-Wave transceivers using
conventional silicon technology. The group consists of circuit designers who interact with system
engineers to design efficient communication systems. Our current focus is to exploit the 7 GHz of
unlicensed spectrum around 60 GHz to provide very high data rates (~1 Gbps) to multiple users within an
indoor wireless environment. We are also exploring application at frequencies up to 100GHz such as
imaging.

Operating at mm-wave frequencies using technologies with lossy substrates requires novel circuit design
techniques as well as accurate high-frequency modeling of active and passive devices. Also, new system
design methodologies will be needed to account for the limited performance of CMOS microwave
circuits at 60 GHz along with the huge amounts of available bandwidth. To accomplish this goal, our
group combines Berkeley's traditional expertise on integrated circuit design, device modeling, and system
design with the state-of-the-art silicon technologies and vast experience with mm-wave circuit design
provided by the BWRC industrial partners.

3. Ultra-low Power Wireless

Moore's law keeps increasing the number of transistors per die, decreasing electronics’ cost and making
truly ubiquitous electronics a potential. In order to achieve this potential however, power dissipation
remains a bottleneck. This group explores the boundaries of low-power design, seeking new design
paradigms in order to enable massive power reduction and hence increase integration.

In order to achieve these goals, we combine the potential of MEMS resonators and state-of-the-art
CMOS. This project is building on the foundations of the now infamous PicoRadio project, which ran at
the BWRC between 1999 and 2005.

4. Energy Scavenging & Storage

Energy scavenging is a critical enabling technology for energy self-sufficient systems (no replaceable
batteries). Potential energy sources being studied include: Photovoltaic (Solar), Vibrations, Air Flow,
Temperature Gradients, Pressure Gradients and Human Power. This group is developing an infinite-life
power source for Demand Response wireless temperature sensor nodes by using piezoelectric materials
to convert ambient environmental vibrations to usable low-level electricity, thus eliminating the need for
batteries as primary power storage.

5. Reconfigurable Systems

The BWRC reconfigurable systems project is concerned with the design, application, and dissemination
of FPGA-based computing systems. These activities include hardware system design with a major focus
on using commercial off-the-shelf technologies, but also extend to design of novel computing fabrics. A
particularly challenging problem in the successful application of these systems is in providing a
convenient programming model and associated mapping and support tools. This challenge has been a
major emphasis of this research. Reconfigurable computing platforms have evolved to be an
indispensable part of the research infrastructure at BWRC. They help support the other activities of the
center and have stimulated and enabled research that would otherwise not have been possible.



Three generations of the Berkeley Emulation Engine (BEE), a modular, scalable FPGA-based computing
platform with several software design methodologies have been designed. They target a wide range of
high-performance applications, such as: cognitive radio testbeds, novel communication algorithm and
chip simulation, electronic circuit simulation, emulation of future manycore computer architectures,
real-time radio telescope signal processing, and bioinformatics.

6. Leading Edge Circuits Technology

As in the past, current and evolving applications (and the integrated systems that enable them) continue
to require significant advances in their underlying circuit implementation. However, as CMOS scaling
has shifted into a regime where most of the device parameters do not significantly improve with
miniaturization, realizing these circuit advances has become increasingly difficult to achieve. Thus,
driven by the over-arching themes of energy-efficiency and robustness in the face of variability, our goal
in this group is to develop and demonstrate leading edge circuit technologies to tackle these challenges.

Given the many different functions integrated into modern ICs, researchers within this group focus on a
variety of building blocks and their associated design methodologies, including digital computing and
signal processing circuits, memories, data converters, clock generation and synthesis circuits, embedded
testing and characterization circuits, RF components, integrated voltage regulators, and high-speed serial
transceivers. In order to evaluate our techniques in the most realistic environment possible, many of the
concepts developed within the group are demonstrated in some of the most advanced CMOS processes
available (including 45 and 32nm). To push the boundaries even further, our group is also exploring
circuit designs exploiting the properties of next-generation and alternative switching devices such as
FinFETSs, spin-based transistors, and nano-mechanical relays.



BWRC FACULTY

Elad Alon
Assistant Professor of Electrical Engineering and
Computer Sciences

E-mail: elad@berkeley.edu
Research Web Page: http://www.eecs.berkeley.edu/~elad

Professor Alon received the B.S., M.S., and Ph.D. degrees in
Electrical Engineering from Stanford University. He joined the
faculty at the University of California, Berkeley in January 2007.
During his time as a student, he also held visiting positions at
Intel, AMD, Rambus, HP and IBM, where he worked on
integrated circuits for a variety of applications. His current
research interests are in energy-efficient integrated system
design, including analog, digital, and mixed-signal circuits, on-
chip power conversion and management, and broadband
communications.

Bob Brodersen

Professor Emeritus of Electrical Engineering and Computer
Sciences

BWRC Scientific Co-Director

E-mail: rb@eecs.berkeley.edu
Research Web Page:
http://bwrc.eecs.berkeley.edu/People/Faculty/rb/

A pioneer in the field of computer speech recognition and a lead-
ing authority in wireless communication. Professor Brodersen
received his Ph.D. from MIT in 1976 and was associated with
the Central Research Laboratory, Texas Instruments until 1976,
when he joined the EECS faculty at the University of California,
Berkeley. A member of the National Academy of Engineering,
his research interests include communication systems, signal
processing and design, layout, simulation, and testing of
integrated circuits.
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Ali M. Niknejad
Associate Professor of Electrical Engineering and
Computer Sciences

E-mail: niknejad@eecs.berkeley.edu
Research Web Page: http://www.eecs.berkeley.edu/~niknejad

Professor Niknejad was born in Tehran, Iran. He received the
B.S.E.E. degree from the University of California, Los Angeles,
in 1994, and his Master's and Ph.D. degrees in Electrical
Engineering from the University of California, Berkeley, in 1997
and 2000. His current research interests lie within the area of
RF/microwave and mm-wave integrated circuits, particularly as
applied to wireless and broadband communication circuits in the
60 GHz band. Hisinterests a so include device modeling and
numerical techniquesin electromagnetics.

Borivoje Nikolié
Professor of Electrical Engineering and Computer
Sciences

E-mail: bora@eecs.berkeley.edu
Research Web Page: http://www.eecs.berkel ey.edu/~boral

Professor Nikoli¢ has main interests in the implementation of
communications circuits and systems. He received his Dipl. Ing
and M.Sc. degrees in Electrical Engineering from University of
Belgrade, Yugoslaviain 1992 and 1994, respectively. He
received a Ph.D. degree in Electrical and Computer Engineering
from University of California, Davisin 1999. Before coming to
Berkeley, he had appointments as a lecturer at the University of
Belgrade and with Silicon Systems, Inc., Texas Instruments
Storage Products Group, San Jose, CA, where he worked on disk
drive signal processing electronics.
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Jan Rabaey

Donald O. Pederson Distinguished Professor

of Electrical Engineering and Computer Sciences
BWRC Scientific Co-Director

Director Gigascale Systems Research Center (GSRC)

E-mail: jan@eecs.berkeley.edu
Research Web
Page: http://bwrc.eecs.berkeley.edu/Peopl e/ Faculty/jan/

A leader in the domains of low power design technologies and
methodologies. After receiving his Ph.D. degree in Applied
Sciences from the Katholieke Universiteit Leuven, Belgium in
1983, he joined the University of California, Berkeley asa
Visiting Research Engineer. From 1985 t01987 he was a
research manager at IMEC, Belgium, and in 1987, he joined the
faculty of the Electrical Engineering and Computer Science
department of the University of California, Berkeley. From 1999
until 2002, he was the Associate Chair of the EECS department
at UC Berkeley. Heis aso the director of the FCRP Gigascale
Systems Research Center (GSRC). An IEEE Fellow and
recipient of the 2008 IEEE CAS Mac Van Vakenburg Award,
his current research interest includes the conception and design
of next-generation wireless systems with a special focus on
ubiquitous distributed systems.

John Wawrzynek
Professor of Electrical Engineering and Computer Sciences

E-mail: johnw@eecs.berkeley.edu
Research Web Page: http://www.cs.berkel ey.edu/~johnw/

Professor Wawrzynek received his Ph.D. from the California
Institute of Technology and holds an M.S. in Electrical
Engineering from the University of Illinois, Urbana-Champaign.
His current research interests are in the design and application of
high-performance reconfigurable computing systems. Heis
currently Principal Investigator of the RAMP (Research
Accelerator for Multiple Processors) project. Professor
Wawrzynek teaches courses in computer architecture and digital
design.
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Paul K. Wright
Professor
A. Martin Berlin Chair in Mechanical Engineering

E-mail: pwright@bwrc.eecs.berkeley.edu
Research Web Page: http://www.me.berkel ey.edu/faculty/wright/

Paul K. Wright is the Acting Director for CITRIS at UC
Berkeley. CITRIS isthe Center for Information Technology in
the Interest of Society. It servesfour University of California
campuses and hosts many multi-disciplinary projects on large
societal problems such as healthcare, services and intelligent
infrastructures such as energy, water and sustainability. Professor
Wright teaches in the mechanical engineering department, where
he holds the A. Martin Berlin Chair. He aso serves as co-
director of the Berkeley Manufacturing Institute (BMI) and co-
director of the Berkeley Wireless Research Center (BWRC).
From 1995 to 2005 he served as co-chair of the Management of
Technology Program (ajoint program with the Haas School of
Business). His research and teaching are in high-tech product
design and rapid manufacturing. Currently, he and his colleagues
are designing and prototyping wireless systems for "demand
response power management” throughout California, funded by
PIER/CEC (the Public Interest Energy Research program of the
California Energy Commission). Born in London, England, he
attended Birmingham and Cambridge universities prior to
attaining previous U.S. faculty positions at New Y ork University
and Carnegie Mellon University.
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4.6 Undergraduate Researcher

Alex Pai, BS 2009
Advisor: Ali Niknejad

Email: alexpai@berkeley.edu

I am currently working on the TUSI project. This project seeks to create a UWB microwave
medical imager. My current contribution to this project is to develop a testbench for characterizing
a virtual antenna array, as well as to develop a 3D reconstruction algorithm. | am also aiding with
designing a CMOS frequency divider for the circuits implementation of this project.
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4.7 The Design of Baseband Circuits for a High-
Speed Wireless Receiver

Ji-Hoon Park, PhD 2010
Advisor: Borivoje Nikolic

Email: overlord@eecs.berkeley.edu

The recent advances of the CMOS RF technology paved the way to commercially viable wireless
communication systems working at multi-Gbps rate. The design of baseband circuits, however, still
remains challenging because of its high data and sampling rate. The high sampling rate means that the
system sees a large delay spread, which is hard to synchronize and demodulate. On the other hand,
because the circuit power consumption is proportional to the data rate, reducing the power consumption
of these systems is a major issue especially for a portable system.

The purpose of my research is to develop algorithms and circuits for the multi-Gbps wireless receiver
that can support multi-level modulations with as low power consumption as possible even in non-line-of-
sight propagation conditions . Specifically, I've been working on high-speed, power-efficient carrier/timing
recovery and equalization working in the WPAN environment. The research includes evaluation and
development of algorithms and architectures, a proper partition between analog and digital circuits, and
the VLSI implementation of the blocks.
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4.8 Circuit Models of Nano-Mechanical Relays

Matthew Spencer, PhD 2013
Advisor: Elad Alon

Email: mespence@berkeley.edu

Traditionally, transistor scaling has improved both device speed and energy consumption.
However, the threshold voltage of the transistors, and consequently their power supply voltage,
can no longer be scaled without actually increasing the total power dissipation due to leakage
current. This has led to an increase in power consumption and a rapid increase in chip power
density. In order to circumvent this limitation, a new device with more ideal switching
characteristics (specifically, a sharper sub-threshold slope) is necessary.

To that end, we are currently researching nano-mechanical relays built from electrostatically
actuated cantilevers. Since they can potentially eliminate leakage completely, these devices, at
least in simulation, seem to be capable of comparable delay to subthreshold CMOS digital circuits
with an order of magnitude less energy per operation and comparable area.

Realizing these benefits in actual circuits requires a firm understanding of the underlying physics
of the devices and how they impact the electrical behavior. In order to achieve this physical
understanding, we are developing two types of models of the device behavior: simplified
equations that are suitable for hand analysis of large systems, and compact models for computer
simulation. As with CMOS designs, the simplified models are necessary to grant designers
intuition for circuits and systems made of these devices, and the detailed computer models are
necessary to simulate and verify their behavior. The key challenge in developing these models is
that they must potentially capture complex physical phenomena such as switch bounce and
quantum tunneling - both of which could alter the effective delay — and surface adhesion, which
limits the minimum required energy per operation.

Mecharnial
Fagz!

A simplified model of the switch. Two switches actuating and bouncing in response to an input.
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PUBLICATIONS — 2008

To search specific listings visit: http://bwrc.eecs.berkeley.edu/php/pubs/pubs.php

Beyond the Third Generation of Wireless Communications, Jan M. Rabaey, November, 2008

A Revenue Enhancing Stackelberg Game for Owners in Opportunistic Spectrum Access, Ali
Ozer Ercan, Jiwoong Lee, Sofie Pollin, Jan Rabaey, Proceedings of DySPAN'08, October, 2008
Exploiting Interference Diversity for Event-Based Spectrum Sensing, Arash Parsa, A. Gohari
Amin, Anant Sahai, IEEE Symposium on Dynamic Spectrum Access Networks (DySPAN),
October, 2008

Integrated Regulation for Energy-Efficient Digital Circuits, Elad Alon, Mark Horowitz, IEEE
Journal of Solid-State Circuits, 43, 8, 1795-1807, August, 2008

A Tapered Cascaded Multi-Stage Distributed Amplifier with 370GHz GBW in 90nm CMOS,
Amin Arbabian, Ali Niknglad, Radio Frequency Integrated Circuits Symposium 2008, |EE RFIC,
57-60, June, 2008

Software-Defined Radio, Kees Van Berkel, 29, 2, June, 2008

Recovering Energy for Flexible Mobile Computing, Farhana Sheikh, 29, 2, June, 2008

Research Highlights: From Technology Explorations to Wireless Systems, Borivoje Nikolic, 29,
2, June, 2008

An Ultra-Low-Power Power Management 1C for Energy-Scavenged Wireless Sensor Nodes,
Michael Seeman, Seth Sanders, Jan Rabaey, |EEE 39th Power Electronics Specialists Conference
Proceedings, PESC, 925-931, June, 2008

Transformer-Coupled Power Amplifier Stability and Power Back-Off Analysis, Debopriyo
Chowdhury, Patrick Reynaert, Ali Nikngjad, IEEE Transactions on Circuits and Systems—I|I:
Express Briefs, 55, 6, 507-511, June, 2008

A 2.5mW Inductorless Wideband VGA with Dual Feedback DC-Off-set Correction in 90nm
CMOS Technology, Y anjie Wang, Bagher Afshar, Tuan-Yi Cheng, Vincent Gaudet, Ali
Niknejad, Radio Frequency Integrated Circuits Symposium 2008, IEEE RFIC, 91-94, June, 2008
Broadband V ariable Passive Delay Elements Based on an Inductance Multiplication Technique,
Ehsan Adabi, Ali Niknglad, Radio Frequency Integrated Circuits Symposium 2008, IEEE RFIC,
445-448, June, 2008

Low Power Wireless Systems, Jan Rabaey, 29, 2, June, 2008

New Directionsin RF and mm-Wave Research, Ali Nikngjad, 29, 2, June, 2008

Implantable Self-Powered Sensors, Paul Wright, 29, 2, June, 2008

Direct Waveform Synthesis for a Cognitive Radio Transmitter, Stanley Chen, 29, 2, June, 2008
Circuits and Techniques for a Dual-Mode, Energy Efficient Centimeter Range Wireless
Communication Link, Simone Gambini, 29, 2, June, 2008

Microscopic Wird ess, Jan Rabaey, 29, 2, June, 2008

Research Update: Energy Efficient Design, Elad Alon, 29, 2, June, 2008

Information Flow Over Wireless Networks: A Deterministic Approach, A. Salman Avestimehr,
29, 2, June, 2008

Measure of Variability in 45 nm CMOS Circuits, Liang-Teck Pang, 29, 2, June, 2008

A 60 GHz Fully Integrated Transceiver in 90nm CMOS, Debopriyo Chowdhury, Bagher Afshar,
29, 2, June, 2008

Design and Optimization of an MB-OFDM Ultra-Wideband Receiver Front-End, Yanmei Li,
Chang-Ching Wu, Alberto Sangiovanni-Vincentdlli, Jan Rabaey, 4th |IEEE International
Conference on Digital Object Identifier, Circuits and Systems for Communications, 502-506,
May, 2008
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A 5.8 GHz 1V Linear Power Amplifier Using aNovel On-Chip Transformer Power Combiner in
Standard 90 nm CMOS, Peter Haldi, Debopriyo Chowdhury, Patrick Reynaert, Gang Liu, Ali
Niknejad, |EEE Journa of Solid-State Circuits, 43, 5, 1054-1063, May, 2008

A Highly Linear Broadband CMOS LNA Employing Noise and Distortion Cancellation, Wei-
Hung Chen, Gang Liu, Boos Zdravko, Ali Niknegjad, |EEE Journal of Solid-State Circuits, 43, 5,
1164-1176, May, 2008

RDLC2: The RAMP Model, Compiler & Description Language, Greg Gibeling, University of
Cdlifornia, Berkeley, May, 2008

A CMOS IR-UWB Transceiver Design for Contact-Less Chip Testing Applications, Yanjie
Wang, Ali Niknejad, Vincent Gaudet, Kris Iniewski, IEEE Transactions on Circuits and
Systems—I1: Express Briefs, 55, 4, 334-338, April, 2008

Digital Circuit Design Trends, Mark Horowitz, Donald Stark, Elad Alon, IEEE Journa of Solid-
State Circuits, 43, 4, 757-761, April, 2008

Statistical Compact Modeling of Variationsin Nano MOSFETS, Chung-Hsun Lin, Mohan Dunga,
Darsen Lu, Ali Nikngjad, Chenming Hu, International Symposium on VLSI Technology, Systems
and Applications, VLSI-TSA, 165-166, April, 2008

Asynchronous Computing in Sense Amplifier-based Pass Transistor Logic, Tsung-Te Liu, Louis
Alarcon, Matthew Pierson, Jan Rabaey, 14th IEEE International Symposium on Asynchronous
Circuits and Systems, ASYNC, 105-115, April, 2008

Fully Integrated CMOS Power Amplifier with Efficiency Enhancement at Power Back-Off, Cong
Liu, Peter Haldi, Tsu Jae King, Ali Nikneglad, IEEE Journal of Solid State Circuits, 43, 3, 60-70,
March, 2008

Nanoscale CMOS Modeling, Mohan Dunga, University of California, Berkeley, March, 2008

A 2GHz 52uW Wake-Up Receiver with -72dBm Sensitivity Using Uncertain-IF Architecture,
Nathan Pletcher, Simone Gambini, Jan Rabaey, IEEE International Solid-State Circuits
Conference, 525-526 and 633, February, 2008

A Robust 24mW 60GHz Receiver in 90nm Standard CMOS, Bagher Afshar, Y anjie Wang, Ali
Niknegad, IEEE International Solid-State Circuits Conference, Session 9, 6-8, February, 2008
BEE Project Update, John Wawrzynek, 22, 7, January, 2008

Keynote Address:. Connecting Everybody to Everything, Bob Lanucci, 22, 7, January, 2008
Connectivity Brokerage for Spectrum Utilization, Ali Ozer Ercan, 22, 7, January, 2008
Challengesin IC Design for Measurement Instruments, Ken Nishimura, 22, 7, January, 2008
Embracing Uncertainty: Design for Correction in RF Instruments and Circuits, Joel Dunsmore,
22,7, January, 2008

Robust Spectrum Sensing in Low SNRs, Rahul Tandra, 22, 7, January, 2008

Leading Edge Circuits Technology Research Update, Elad Alon, 22, 7, January, 2008
Interfacing the Brain: Current Trendsin Neural Engineering, Jose Carmena, 22, 7, January, 2008
Spectrum Wars, John Notor, 22, 7, January, 2008

Research Highlights: Leading-Edge Circuits, Borivoje Nikolic, 22, 7, January, 2008

Design of LDPC Decodersfor Low Error Rate Performance, Zhengya Zhang, 22, 7, January,
2008

Sigma-Delta Receiver, Renaldi Winoto, 22, 7, January, 2008

FLEET Update, Ivan Sutherland, 22, 7, January, 2008

Microscopic Wireless for Biomedical Applications, Michael Mark, 22, 7, January, 2008

An Ultra-low Power Wake-up Receiver Using Uncertain-1F Architecture, Nathan Pletcher, 22, 7,
January, 2008

A UWB Receiver for Intelligent Tires, James Wu, 22, 7, January, 2008

Micro-manufacturing of Wireless Systems, Paul Wright, 22, 7, January, 2008

Wideband Circuitsin 90nm CMOS, Amin Arbabian, 22, 7, January, 2008
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A 1Gbps Mixed-Signal Analog Front End for a 60GHz Wireless Receiver, David Sobel, 22, 7,
January, 2008

Microscopic Wireless and Related Storiesin Ultra-low Energy and Ubiquitous Wireless, Jan
Rabaey, 22, 7, January, 2008

Content Management and Replication in the SNSP: A Distributed Service-based OS for Sensor
Networks, Jana Van Gruenen, Jan Rabaey, IEEE CCNC (Consumer Communications and
Networking Conference), 655-659, January, 2008

Design in the Power-Limited Scaling Regime, Borivoje Nikolic, IEEE Transactions on Electron
Devices, 55, 1, 71-83, January, 2008

Low-swing Interconnect Interface Circuits, Hui Zhang, Jan Rabaey, 2008

A Baseband Mixed-Signal Receiver Front-End for 1Gbps Wireless Communications at 60GHz,
David Amory Sobel, University of California, Berkeley, 2008

A Brand New Wireless Day, Jan Rabaey, Design Automation Conference, 2008, 2008

A 60GHz 1V +12.3dBm Transformer-Coupled Wideband PA in 90nm CMOS, Debopriyo
Chowdhury, Patrick Reynaert, Ali M. Niknegjad, 2008 |EEE International Solid-State Circuits
Conference, 2008

A Broadband Distributed Amplifier with Internal Feedback Providing 660GHz GBW in 90nm
CMOS, Amin Arbabian, Ali Niknejad, 2008 |EE International Solid-State Circuits Conference,
2008

Ultra-low Power Wake-Up Receivers for Wireless Sensor Networks, Nathan Michael Pletcher,
University of California, Berkeley, 2008

RAMP Blue: A Message-passing Manycore System as a Design Driver, Alex Krasnov,
University of California, Berkeley, 2008

Energy-performance Optimization of Synthesized Digital Integrated Circuits, Seng Oon Toh,
University of Californiaat Berkeley, 2008

Circuits for Measurement of Flip-flop Performance Variability, Kenneth Duong, University of
Cdlifornia, Berkeley, 2008

Digitally Calibrated Analog-to-Digital Convertersin Deep Sub-micron CMOS, Cheongyuen
William Tsang, University of California, Berkeley, 2008

Efficient Programming of Reconfigurable Hardware Through Direct Verification, Kevin Brandon
Camera, University of California, Berkeley, 2008

Design Without Borders, Jan M. Rabaey, 10th Euromicro Conference on Digital System Design
Architectures, Methods and Tools (DSD 2007), 2008

System Design and Analysis, H. De Man, J. Rabaey, Kluwer Academic Publishers, 2008

A Lossless 2-D Image Compression Technique for Synthetic Discrete-Tone Images, Jeffrey M.
Gilbert, Robert M. Brodersen, 2008

InfoNet: the Networking Infrastructure of InfoPad, My T. Le, Fred Burghardt, Srinivasan Seshan,
Jan Rabaey, 2008

Architectural Implementation Issuesin a Wideband Receiver Using Multiuser Detection, Nina
Zhang, Craig Teuscher, Hungchi Lee, Robert W. Brodersen, 2008

BORPH: An Operating System for FPGA-Based Reconfigurable Computers, Hayden Kwok-Hay
So, University of California, Berkeley, 2008
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Millimeter-Wave Devices and Circuit Blocks up to 104 GHz in 90 nm CMOS, Babak Heydari,
Mounir Bohsali, Ehsan Adabi, Ali M. Niknejad, IEEE JOURNAL OF SOLID-STATE
CIRCUITS, 42, 12, 2893 - 2903, December, 2007

Low-Power Successive Approximation Converter With 0.5V Supply in 90 nm CMOS, Simone
Gambini, Jan Rabaey, IEEE JOURNAL OF SOLID-STATE CIRCUITS, 42, 11, 2348 - 2356,
November, 2007

Radio Testbeds Using BEE2, Susan Méllers, Brian Richards, Hayden So, S. M. Mishra, Kevin
Camera, P. A. Subrahmanyam, Bob Brodersen, Proceedings of the Asilomar Conference on
Signals and Computers, Custom Circuits Integrated Conference, November, 2007

Exploring Very Low-Energy Logic: A Case Study, L. P. Alarcon, T.-T. Liu, M. D. Pierson, J. M.
Rabaey, Journal of Low Power Electronics, 3, 223-233, October, 2007

Peak-to-Average Power Ratio Reduction in an FDM Broadcast System, Zhengya Zhang, Renaldi
Winoto, Ahmad Bahai, Borivoje Nikolic, IEEE Workshop on Signal Processing Systems,
October, 2007

Nanoscale CMOS for mm-Wave Applications, Ali M. Niknejad, S. Emami, B. Heydari, M.
Bohsali, E. Adabi, 2007 |EEE Compound Semiconductor Integrated Circuit Symposium, IEEE,
1-4, October, 2007

A 1V 250K pps 90 nm CMOS Pulse Based Receiver for cm-Range Wireless Communications, D.
Guermandi, S. Gambini, J. Rabaey, Proceedings of the 2007 European Solid State Circuits
Conference, 135 - 138, September, 2007

The Case for Multiband Sensing, Shridhar Mubaraq Mishra, Rahul Tandra, Anant Sahai, The
45th Annual Allerton Conference on Communication, Control, and Computing, The Allerton
House, University of Illinois, September, 2007

Cognitive Technology for Improving Ultra-Wideband (UWB) Coexistence, Shridhar Mubaraq
Mishra, Robert W. Brodersen, 2007 |EEE International Conference on Ultra-Wideband, |EEE,
September, 2007

A 65uW, 1.9 GHz RF to Digital Baseband Wakeup Receiver for Wireless Sensor Nodes, Nathan
Pletcher, Simone Gambini, Jan Rabaey, Custom Integrated Circuits Conference (CICC),
September, 2007

Modelling and Simulation Techniques for Highly Integrated, Low-power Wirel ess Sensor
Networks, B. Otis, S. Gambini, R. Shah, D. Steingart, E. Quevy, J. Rabaey, A. Sangiovanni-
Vincentdli, P. Wright, IET Comput. Digit. Tech, 1, 5, 528 - 536, September, 2007

Evaluation of the Low Frame Error Rate Performance of LDPC Codes Using Importance
Sampling, Lara Dolecek, Zhengya Zhang, Martin Wainwright, Venkat Anantharam, Borivoje
Nikalic, Information Theory Workshop, September, 2007

ASIC Design and Verification in an FPGA Environment, Dgjan Markovic, Chen Chang, Brian
Richards, Hayden So, Borivoje Nikolic, Robert W. Brodersen, 2007 Proceedings Custom
Integrated Circuits Conference, 737-740, September, 2007

ASIC Design and Verification in an FPGA Environment, Dgjan Markovic, Chen Chang, Brian
Richards, Hayden So, Borivoje Nikolic, Bob Brodersen, IEEE Custom Circuits Integrated
Conference, September, 2007

A 60 GHz Power Amplifier in 90nm CMOS Technology, Babak Heydari, Mounir Bohsali, Ehsan
Adabi, Ali M. Nikngjad, |EEE 2007 Custom Intergrated Circuits Conference (CICC), 769-772,
September, 2007
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A 100KS/s 65dB DR X — A ADC with 0.65V Supply Voltage, Simone Gambini, Jan Rabaey,
Proceedings of the 2007 European Solid States Circuits Conference, 202-205, September, 2007
Adventures with a Reconfiguarble Research Platform, John Wawrzynek, Proceedings of the
International Conference on Field Programmable Logic and Applications, IEEE, August, 2007
RAMP Blue: A Message-Passing Manycore System in FPGAs, Alex Krasnov, Andrew Schultz,
John Wawrzynek, Greg Gibeling, Pierre-Y ves Droz, Proceedings of the International Conference
on Field Programmable Logic and Applications, |EEE, 54-61, August, 2007

UWB Mixed-Signal Transform-Domain Direct-Sequence Receiver, Sebastian Hoyos, Brian
Sadler, IEEE Transactions on Wireless Communications, 6, 8, 3038-3046, August, 2007

Short Distance Wireless, Dense Networks and Its Opportunities, Jan M. Rabaey, Fred Burghardt,
Y uen Hui Chee, David Chen, Luca De Nardis, Simone Gambini, Davide Guermandi, Michael
Mark, Nathan Pletcher, August, 2007

A 1.5-V 0.7-2.5-GHz CMOS Quadrature Demodul ator for Multiband Direct-Conversion
Receivers, Nuntachai Poobuapheun, Wei-Hung Chen, Zdravko Boos, Ali M. Nikngad, IEEE
JOURNAL OF SOLID-STATE CIRCUITS, 42, 8, 1669 - 1677, August, 2007

Energy Efficient Inverse Power Control for a Cognitive Radio Link, Marko Hoyhtya, Anant
Sahai, Danijela Cabric, Aarne Mammela, 2nd International Conference on Cognitive Radio
Oriented Wireless Networks and Communication (CrownCom2007), August, 2007

Detect and Avoid: An Ultra-Wideband/WiMax Coexistence Mechanism, Ravishankar
Mahadevappa, Stephan ten Brink, Shridhar Mubarag Mishra, Robert W. Brodersen, |IEEE
Communications Magazine, 68-75, June, 2007

Addressing the Dynamic Range Problem in Cognitive Radios, Jing Y ang, Robert W. Brodersen,
David Tse, IEEE International Conference on Communications, 5183 - 5188, June, 2007
BSIM-MG: A Versdtile Multi-Gate FET Mode for Mixed-Signal Design, M. V. Dunga, C.-H.
Lin, D. D. Lu, W. Xiong, C.R. Cleavelin, P. Patruno, 2007 IEEE Symposium on VLS|
Technology, 60 - 61, June, 2007

Design Without Borders - A Tribute to the Legacy of A. Richard Newton, Jan M. Rabaey, 44th
ACM/IEEE Design Automation Conference (DAC), xiii-xiii, June, 2007

Quantization Effectsin Low-Density Parity-Check Decoders, Zhengya Zhang, Lara Dolecek,
Martin Wainwright, Venka Anantharam, Borivoje Nikolic, IEEE International Conference on
Communications, | EEE, 6263 - 6237, June, 2007

Analysis of Absorbing Setsfor Array-Based LDPC Codes, Lara Dolecek, Zhengya Zhang,
Venkat Anantharam, Martin Wainwright, Borivoje Nikolic, IEEE International Conference on
Communications, |EEE, 6261-6268, June, 2007

A 5.8 GHz Linear Power Amplifier in a Standard 90nm CMOS Process Using a1V Power
Supply, Peter Haldi, Debopriyo Chowdhury, Gang Liu, Ali Niknejad, 2007 |IEEE Radio
Frequency Integrated Circuits Symposium, |EEE RFIC, 431-434, June, 2007

BSIM-MG: A Versatile Multi-Gate FET Mode for Mixed-Signal Design, M. Dunga, C.-H. Lin,
D. Lu, W. Xiong, C.R. Cleavelin, P Patruno, J.-R. Hwang, F.-L. Yang, A. Niknejad, C. Hu, 2007
VLS| Technology Symposium, June, 2007

A Highly Linear Broadband CMOS LNA Employing Noise and Distortion Cancellation, Wei-
Hung Chen, Gang Liu, Boos Zdravko, Ali Niknegjad, 2007 |EEE Radio Frequency Integrated
Circuits Symposium, |EEE RFIC, 61-64, June, 2007

30 GHz CMOS Low Noise Amplifier, Ehsan Adabi, Babak Heydari, Mounir Bohsali, Ali
Niknead, 2007 |EEE Radio Frequency Integrated Circuits Symposium, |EEE RFIC, 625-628,
June, 2007

Internal Unilaterization Technique for CMOS mm-Wave Amplifiers, Babak Heydari, Ehsan
Adabi, Mounir Bohsali, Bagher Afshar, Amin Arbabian, Ali Nikngjad, 2007 |IEEE Radio
Frequency Integrated Circuits Symposium, |IEEE RFIC, 463-466, June, 2007
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A 5.8 GHz Linear Power Amplifier in a Standard 90nm CMOS Process Using a 1V Power
Supply, P. Haldi, D. Chowdhury, G. Liu, A. Nikngjad, 2007 |EEE Radio Frequency Integrated
Circuits Symposium, 431-434, June, 2007

Exploration of mm-Wave Building Blocks in 90/65nm CMOS, Cristian Marcu, 21, 29, May,
2007

Addressing the Dynamic Range in Cognitive Radios, Jing Y ang, 21, 29, May, 2007

Trends In Cellular Communication, Avneesh Agrawal, 21, 29, May, 2007

Proposed NSF Center for Advanced Radio Spectrum Utilization (CARSU), Gary Kelson, 21, 29,
May, 2007

Cooperative Communication, Anant Sahai, Pulkit Grover, Mubarag Mishra, Rahul Tandra, 21,
29, May, 2007

Cognitive Radio Technology for UWB/WiMax Coexistence, Mubarag Mishra, 21, 29, May, 2007
Advanced Spectrum Sharing Systems: A System Perspective, Jan Rabaey, Adam Wolisz, 21, 29,
May, 2007

Visions of the Universal Wireless Terminal, Ali Nikngad, 21, 29, May, 2007

Connectivity Lab Research Programs, Ahmad Bahai, 21, 29, May, 2007

Cognitive Radio Systems and Test Beds, Mubarag Mishra, 21, 29, May, 2007

Spectrum Sharing Applications, Paul Wright, 21, 29, May, 2007

Advanced Wireless Terminals, Ali Niknglad, Borivoje Nikolic, 21, 29, May, 2007

Silicon Valley Engineering Hall of Fame: Solar Energy, T.J. Rodgers, 21, 29, May, 2007
Proposed ERC Center for Advanced Radio Spectrum Utilization (CARSU), Paul Wright, 21, 29,
May, 2007

Automated Design for Current-Mode Pass-Transistor Logic Block, Matthew Pierson, University
of Cdlifornia, Berkeley, May, 2007

Wireless Sensor Networks for Home Health Care, Chris R. Baker, Kenneth Armijo, Simon Belka,
Merwan Benhabib, Vikas Bhargava, Nathan Burkhart, Artin Der Minassians, Gunes Dervisoglu,
Lilia Gutnik, Brent Haick, Christine Ho, Mike Koplow, Jennifer Mangold, Stefanie Robinson,
Matt Rosa, Miclas Schwartz, Christo Sims, Hanns Stroffregen, Andrew Waterbury, Eli S. Leland,
Trevor Pering, Paul K. Wright, 21st International Conference on Advanced Information
Networking and Applications Workshops. Volume 2, 832-837, May, 2007

Mental Bounds on Power Reduction During Data-Retention in Standby SRAM, A. Kumar, H.
Qin, P. Ishwar, J. Rabaey, K. Ramchandran, |IEEE International Symposium on Circuits and
Systems (ICAS), 1867 - 1870, May, 2007

Coexistence with Primary Users of Different Scales, S. M. Mishra, Rahul Tandra, Anant Sahai,
|EEE DySpan Conference, April, 2007

Cognitive Technology for Ultra-Wideband/WiMax Coexistence, S. M. Mishra, S. ten Brink, R.
Mahadevappa, B. Brodersen, IEEE DySpan Conference, April, 2007

Power and Area Minimization for Multidimensiona Signal Processing, Dejan Markovic,
Borivoje Nikalic, Bob Brodersen, Journal of Solid-State Circuits, 42, 4, 922-934, April, 2007
Designing and Managing Networks to Aid the Capture and Preservation of Evidence to Support
the Fight Against e-Crime, Paul Wright, William Fone, Proceedings of the 2007 IEEE
International Conference on Networking, Sensing and Control, 251 - 254, April, 2007
Cyclostationary Feature Detector Experiments Using Reconfigurable BEE2, Artem Tkachenko,
Danijela Cabric, Robert W. Brodersen, International Conference on Dynamic Spectrum Access
Networks, April, 2007

Fundamental Redundancy V ersus Power Trade-off in Standby SRAM, A. Kumar, H. Qin, P.
Ishwar, J. Rabaey, K. Ramchandran, |EEE International Conference on Acoustics, Speech and
Signal Processing, Volume 2, y SRAM", |IEEE Inter, April, 2007
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Multi-Dimensional Circuit and Micro-Architecture Level Optimization, Jerry Qi Zhenyu,
Matthew Ziegler, Stephen V. Kosonocky, Jan M. Rabaey, Mircea R. Stan, 8th International
Symposium on Quality Electronic Design (ISQED), 275 - 280, March, 2007

Beyond Sensor Networks: ZUMA Middleware, Mikael N. K. Soini, JanaVan Greunen, Jan M.
Rabaey, Lauri T. Sydanheimo, |EEE Wireless Communications and Networking Conference
(WCNC), 4318-4323, March, 2007

Beyond Sensor Networks: ZUMA Middleware, Mikael N. K. Soini, JanaVan Greunen, Jan M.
Rabaey, Lauri T. Sydanheimo, |EEE Wireless Communications and Networking Conference,
|EEE, 4318-4323, March, 2007

Integrated Circuit Transmission-line Transformer Power Combiner for Millimetre-wave
Applications, A. M. Niknegjad, M. Bohsali, E. Adabi, B. Heydari, Electronic Letters, 43, 5, 290-
291, March, 2007

Deep Sub-Micron SRAM Design for Ultra-Low Leakage Standby Operation, Huifang Qin,
University of California, Berkeley, March, 2007

RAMP: Research Acccelerator for Multiple Processors, John Wawrzynek, David Patterson, Mark
Oskin, Shih-Lien Lu, Christoforos Kozyrakis, James C. Hoe, Derek Chiou, Krste Asanovic, |IEEE
Micro, 27, 2, 46 - 57, March, 2007

A Highly Integrated 60GHz CM OS Front-End, Sohrab Emami, Chinh Doan, Robert W.
Brodersen, Ali M. Nikngjad, 2007 |IEEE International Solid-State Circuits Conference, IEEE
ISSC, 190-191, February, 2007

L ow-Power mm-Wave Components up to 104GHz, Babak Heydari, Mounir Bohsali, Ehsan
Adabi, Ali Niknglad, 2007 |EEE International Solid-State Circuits Conference, IEEE I1SSC, 200-
201, February, 2007

Low Energy Digital Circuits Using Current Mode Pass Transistor Logic, Matthew Pierson, Louis
Alarcon, Tsung-Te Liu, Jan Rabaey, 20, 8, January, 2007

Measurement and Analysis of Variations in 90nm CMOS Circuits, Liang-Teck Pang, Borivoje
Nikolic, 20, 8, January, 2007

Wireless Industry Trends and Technology, Bill Krenik, 20, 8, January, 2007

Towards MEM S-Based Receivers, Clark T.-C. Nguyen, 20, 8, January, 2007

Supply Noise Measurement and Regulation, Elad Alon, 20, 8, January, 2007

CMOS Technology for Wireless Communications, Ali M. Nikngjad, 20, 8, January, 2007

Project Status, Bob Brodersen, 20, 8, January, 2007

Performance of LDPC Codesin the Very Low BER Regime, Lara Dolecek, Zhengya Zhang,
Borivoje NikoliAt, Venkat Anantharam, Martin Wainwright, 20, 8, January, 2007

60 GHz CMOS 90nm Front End & mm-Wave Update, Bagher Ali Afshar, Mounir Bohsali,
Babak Heydari, Ehsan Adabi, Amin Arbabian, Cristian Marcu, Ali Nikngjad, 20, 8, January, 2007
Cognitive Radio Spectrum Sensing: Energy, Pilot, and Feature Detection, Artem Tkachenko,
Danijela Cabric, Robert Brodersen, 20, 8, January, 2007

60GHz CMOS Power Amplifiers, Mounir Bohsali, Babak Heydari, Ehsan Adabi, Ali Niknejad,
20, 8, January, 2007

Robust SRAM Design Under Process Variations, Zheng Guo, Borivoje NikoliA$, 20, 8, January,
2007

Device Integrated Power Generation & Energy Storage, Dan Steingart, Beth Reilly, Christine Ho,
James Evans, Paul Wright, 20, 8, January, 2007

Smart Tire, David Chen, Simone Gambini, Davide Guermandi, Jan Rabaey, 20, 8, January, 2007
RAMP Blue: A Message Passing Multi-Processor System on the BEE2, Andrew Schultz,
Alexander Krasnov, 20, 8, January, 2007
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Dispenser Printing of Solid Polymer-lonic Liquid Electrolytesfor Lithium lon Cells, Dan
Steingart, Christine Ho, Justin Salminen, James W. Evans, Paul K. Wright, 6th International
Conference on Polymers and Adhesives in Microelectronics and Photonics, 261-264, January,
2007

Overview of Research Results and Progress, Jan Rabaey, 20, 8, January, 2007

Overview of Research Results and Progress, Paul Wright, 20, 8, January, 2007

BEE Project Update, John Wawrzynek, 20, 8, January, 2007

System Support for Ambient Intelligent Environments, Chris Baker, 20, 8, January, 2007
Antenna Array Signal Processing: Architectures and Tools for High Performance DSP, Dan
Werthimer, 20, 8, January, 2007

Research Highlights: Digital and Analog IC Designs, Borivoje Nikalic, 20, 8, January, 2007
CMOS Low Noise Amplifier with Capacitive Feedback Matching, Ehsan Adabi, Ali Niknegjad,
Proceedings of CICC, CICC, 643-646, 2007

Ultra Low Power Clock Generation Using Sub-threshold MOS Current Mode Logic, Asako Toda,
University of California, Berkeley, 2007

A Power/Arera Optimal Approach to VLS| Signal Processing, Dejan Marko Markovic,
University of California, Berkeley, 2007

Testbed Design for Cognitive Radio Spectrum Sensing Experiments, Artem Tkachenko,
University of California, Berkeley, 2007

Jitter Reduction on High-Speed Clock Signals, Tina Smilkstein, University of California,
Berkeley, 2007

The Application of Wireless Sensor Networks to Residential Energy Efficiency and Demand
Response, Nathan Ken Ota, University of California, Berkeley, 2007
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