
An ambitious multi-campus re-
search initiative called the Cen-
ter for Information Technology 
in the Interest of Society 
(CITRIS) has been funded by the 
State of California over the next 
four years.  CITRIS is the fourth 
project to be funded through the 
Centers for Infor-
mation Science and 
Innovation (CISI) 
program launched 
by Governor Gray 
Davis.  The project 
is expected to raise 
$200 million in pri-
vate funding, with 
$100 million in 
state matching 
funds.  To date, 
over $170 million 
in private funds are 
committed, largely 
through the efforts 
of Dean of Engineering Richard 
Newton.  UC Berkeley is the 
lead campus in CITRIS, with 
computer science professors 
Randy Katz serving as Director 
and James Demmel serving as 

Chief Scientist and Associate 
Director.  UC Davis, UC Santa 
Cruz, and the new UC Merced 
campus in the Central Valley are 
also partners in CITRIS.  More 
than 100 faculty members in en-
gineering, science, social sci-
ence, and other disciplines at 

four UC campuses will collabo-
rate with researchers at more 
than 20 supporting companies on 
CITRIS-related research. 
The CITRIS project aims to cre-
ate and harness information tech-

nology to tackle society's most 
critical needs, such as energy effi-
ciency, transportation, earthquake 
preparedness, health care, and edu-
cation.  Solutions to many of these 
problems share a common feature: 
at their core they depend on highly-
distributed, reliable, and secure 

information 
systems that 
can evolve 
and adapt to 
radical 
changes in 
their environ-
ment, deliv-
ering infor-
mation ser-
vices that 
adapt to the 
people and 
organizations 
that need 
them. CITRIS 

intends to develop such “Societal-
scale Information Systems” (SISs). 
The Internet and the telephone net-
work are limited, albeit highly suc-
cessful, SISs. An SIS must easily 
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BSAC cele-
brates its 15th 

Anniversary 
1986— 2001 

 
BSAC has gradu-
ated 73 Ph.D.s 

and 31 M.S. since 
its founding 

 
BSAC currently 

has 134 Graduate 
Student Research-
ers under ten Di-

rectors. 

isting Stanley Hall is rated seis-
mically poor and its laboratory 
and research space is inadequate 
to meet the needs of modern 
health sciences research and 
teaching.  The new building will 
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culture labo-
ratory.  BSAC 
Director and 
Bioengineer-
ing Professor 
Luke Lee, 
with help 
from Dr. Bill 
Flounders, is planning the layout 
of this 10,000 sq. ft. laboratory.    
The replacement of Stanley Hall 
will increase the size of the sci-
ence building from 67,500 
square feet to 285,000 square 
feet. Completed in 1952, the ex-

Bioengineering, Biotechnology 
and Quantitative Biomedical 
Research Institute (QB3) by UC 
San Francisco and UC Berkeley 
has been funded under Governor 
Davis’s CISI program.  This pro-
gram will help fund to establish 
the BioNanotechnology Center 
(BNC) in the first floor of the 
replacement of Stanley Hall.  
This laboratory will include 
process tools for nanolithogra-
phy and etching for silicon, 
glass, and polymer substrates. In 
addition, it will include a tissue 
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Artist’s conception of the CITRIS II building, with Cory Hall in the background and 
Northgate Hall in the foreground. 

Front view of new Stanley Hall 



commercial 
off-the-shelf 
primary bat-
teries.  The 
power gen-
eration de-
vice is a SiC 
and catalyst-
coated mi-
c r o - r o t a r y 
e n g i n e , 
which is be-
ing devel-
oped under 
the MEMS 
Rotary Inter-
nal Combus-
tion Engine project, with Prof. 
Carlos Fernandez-Pello of Me-
chanical Engineering as PI.  An 
integrated electric generator 
utilizing soft ferro-magnetic 
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provide facilities for vibration-
free laboratories, clean rooms, 
and high-resolution imaging 
facilities. It will house faculty 
and students engaged in new 
work on such health problems 
as Alzheimer’s disease, can-
cer, AIDS and spinal-cord in-
juries.  At the Berkeley BNC, 
the science and technology of 
nano- & microfabrication is 
applied to create new devices 
for basic tools for biological 
sciences as well as clinical 
applications: single molecular 
detection, lab on a chip, ge-
nomic, and proteomics.  New 
bioengineering paradigm also 
requires learning from the na-
ture and ability    to create ef-
ficient nano- and microscale 
devices and systems for new 
drug delivery microsystem, 
microsurgical tools, and com-
binatorial pharmacology on a 
chip with potential to benefit  
society.  The vision of BNC is 
to develop scientific, techno-

QB3 Funded 
(Continued from page 1) 
and naturally integrate devices, 
ranging from tiny sensors and 
actuators to hand-held informa-
tion appliances, workstations, 
and room-sized cluster super-
computers. Such devices must 
be connected by short-range 
wireless networks as well as by 
very high-bandwidth, long-haul 
optical backbones. Data and 
services must be secure, reli-
able, and high-performance, 
even if part of the system is 
down, disconnected, under re-
pair, or under attack. The SIS 
must configure, install, diag-
nose, maintain, and improve 
itself —  this applies especially 
to the vast numbers of sensors 
that will be cheap, widely dis-
persed, and difficult to access. 
Clearly, BSAC research in 
autonomous microsystems, es-
pecially Director Kris Pister’s 
projects in wireless sensor net-
works (“smart dust”) has been 
central in formulating the vision 
of CITRIS. 
Founding Corporate Members 

of CITRIS include BroadVi-
sion, Ericsson, Hewlett-
Packard, IBM, Infineon, Intel, 
Marvell Semiconductor, Micro-
soft, Nortel Networks, ST Mi-
croelectronics, and Sun Micro-
systems. 
The CITRIS project will fund a 
new 20,000 sq. ft. silicon Mi-
crofabrication  Laboratory to be 
located in an 80,000 sq. ft. new 
building on the site of old Davis 
Hall, which is just west of Cory 
Hall.  Initial plans are for this 
facility, scheduled to become 
operational in 2004 or 2005, to 
accommodate both 6” and 8” 
diameter wafers.  This facility, 
the first major academic silicon 
lab to be built in the 21st cen-
tury, will ensure that BSAC 
researchers have access to state-
of-the-art fabrication tools. 
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BSAC Director Roger Howe 
and Jan Rabaey, Scientific Co-
Director of the Berkeley Wire-
less Research Center (BWRC) 
are co-PIs of the Integrated 
Microwatt Transceiver project, 
which is funded under the 
NanoMechanical Array Signal 
Processor (NMASP) program of 
DARPA MTO.  This project ex-
plores new receiver and trans-
mitter architectures for short-
range wireless sensor nodes that 
reduce power consumption by 
two orders of magnitude, by 
eliminating the local oscillator at 
the carrier frequency.  High-Q 
mechanical filter banks are 
needed, which enable down-
conversion of the signal informa-
tion by sub-sampling.  Both 
poly-SiGe (Prof. Tsu-Jae King) 
and poly-SiC (Prof. Roya Ma-
boudian) MEMS technologies 
are funded under this program, 
with the latter being attractive 
for frequencies above 2 GHz.  A 
scanning tunneling acoustic mi-
croscope will be developed for 
imaging these RF resonators by 
Prof. Jeff Bokor’s group.  Prof. 
Al Pisano will help develop the 
resonator design and an option 
may be exercised to fund Prof. 
Steve Smith on integration of 
poly-SiC filter banks using flu-
idic self-assembly processes. 

Two New DARPA  
Programs Start 

Side view of new Stanley Hall 

The need for improvements in 
energy density is portable 
power is urgent, both for mili-
tary and commercial applica-
tions. Addressing this need is 
the MEMS Rotary Power Sys-
tem Project, led by Prof. Al Pis-
ano of BSAC, which is just get-
ting underway with funding 
from DARPA MTO.  BSAC is 
teaming with members Harris 
and Textron Systems to develop 
a commercially viable autono-
mous portable power system, 
based on an integrated power 
generator and rotary internal 
combustion engine.  The engine 
will have an energy density of 
2300 W-hr/kg with a continu-
ous power output of 30 mW, 
which represents an order-of-
magnitude improvement over 

logical, and educational infra-
structure in the area of nanoscale 
probes with microsystem inter-
faces for biological applications.  
The focus will be on creating, 
integrating and transferring in-
terdisciplinary knowledge in the 
areas of nanoscale Bio-Polymer-
Opto -E lec t ro -Mechan ica l -
Systems (Nano-BioPOEMS). 

magnetic slugs mounted in the 
engine rotor and coil system is 
used to convert the mechanical 
energy of the spinning rotor 
into electrical power.   

 

 

MEMS engine rotor housing with spur gear; inlet and ex-
haust ports are on the left of the housing. 

Microelectromechanical Rotary Engine Power 

Director Norman Tien cur-
rently has seven students 

from Cornell University work-
ing on BSAC research 



BSAC NEWS Volume 16, No. 2 
Page 3 

Cynthia Ernest joins BSAC 
tional Management.   
   Prior to coming to ERL in 
spring 2000, Cynthia worked 
for 12 years for a private foun-
dation in San Francisco, where 
she had a variety of different 
positions reporting to the CFO. 
Her final position was Adminis-
trative & Operations Manager.  
There she managed annual 
grant expenditures of  $12 mil-
lion.  Immediately prior to com-

ing to ERL, Cynthia worked as an 
independent consultant to non-
profits and small companies doing 
database development and small, 
customized programming pro-
jects.  Her broad experience in 
management and grants admini-
stration will be valuable in mak-
ing the BSAC office an efficient, 
smoothly running machine.  
    
 

   Cynthia L. Ernest is the new 
BSAC Administrative Manager. 
Cynthia grew up in the Bay 
Area and holds an Associate 
degree in Fashion Design and 
later graduated summa cum 
laude from St. Mary’s College 
with a B.S. in Business Admini-
stration & Economics.  She 
continued and graduated first in 
her class at Golden Gate Uni-
versity with an MBA in Interna-

tion Laboratory. His research was 
supported by the DOE Office of 
Nonproliferation Research and 
Engineering (NN20) and focused 
upon sensors for detection of 
chemical and biological warfare 
agents. Bill was responsible for 
integration of multiple biological 
receptors with a single microelec-
tronic transduction platform and 
adaptation of microelectronic fab-
rication tools to biochemical proc-
essing to enable wafer scale bio-
sensor fabrication. 

   Bill lives in Berkeley with his 
wife and two children. He is ac-
tive in the Berkeley Public 
Schools Excellence Project 
(BSEP) and enjoys teaching and 
sailing at The Presidio Yacht 
Club. 

Bill Flounders Joins BSAC and the Microlab 
search in the U.C. Berkeley Mi-
crofabrication Laboratory. His 
dissertation focused upon fabri-
cation of exposed gate field ef-
fect transistors for sensor appli-
cations and in situ monitoring 
of plasma induced radiation 
damage to gate insulators.   

   Bill completed post-doctoral 
research in immunology at the 
U.S. Department of Agricul-
ture, Western Regional Re-
search Center in Albany, CA. 
His research involved immobi-
lization, stabilization and pat-
terning of proteins for biosensor 
development. From 1996 to 
2001, Bill was a Senior Mem-
ber of Technical Staff at Sandia 
National Laboratories in Liver-
more, CA and worked in the 
Chemical and Radiation Detec-

Dr. Bill Flounders has recently 
joined BSAC as Principal De-
velopment Engineer and Micro-
lab Technology Manager. Bill’s 
initial focus will be to help 
complete the upgrade to 6” di-
ameter wafers, as well as to 
help in the facilities planning of 
the new CITRIS silicon lab and 
the new Bio-Nano Fabrication 
Laboratory.  He will be contrib-
uting to research on MEMS 
processes, especially those in-
volving bioMEMS applications.  

   Bill received the B.S. in 
Chemical Engineering from 
The Johns Hopkins University 
in 1985 and the Ph.D. in 
Chemical Engineering from the 
University of California, Berke-
ley in 1992. Bill completed a 
majority of his graduate re-

Degrees 
Earned 

 
Dubravka Bilic Ph.D 
Micromachined Reso-
nators 
Wyatt Owen Davis Ph.D 
Mechanical Analysis 
and Design of Vibra-
tory Micromachined 
Gyroscopes 
Ajay Anil Deshmukh Ph.D  

Continuous Microflu-
idic Mixing Using Pul-
satile Micropumps 

John McCaslin Heck Ph.D 

Polycrystalline Silicon 
Germanium for Fabri-
cation, Release, and 
Packaging of Micro-
e lectromechanica l 
Systems 

Nelson Kuan Ph.D 
Fluidic Microsystems 
Fabricated in Epoxy 

Sharon Roslyn Oh M.S  

Microresonators as 
Vacuum Gauges 

Uthara Srinivasan Ph.D.  

Fluidic Self-assembly 
of Microfabricated 
Parts to Substrates 
Using Capillary Forces 

Philip Anthony Stupar 
Ph.D. 

M i c r o - F a b r i c a t e d 
Shells for Mechanical 
and Fluidic Intercon-
nects 

Richard Yeh Ph.D. 
S u r f a c e  M i c r o -
machined Components 
for Articulated Micro-
robots 

Joslyn Nee Ph.D. 

Hybrid Surface/Bulk-
Micromachining Proc-
esses for Scanning Mi-
cro-Optical Compo-
nents 

BSAC Office Reorganizes to Accommodate Growth  
are the people that will manage 
the grants by approving expen-
ditures, processing travel reim-
bursements, signing time cards 
and tracking spending.  For the 
first six months, Cynthia will be 
working with the Directors on 
any new proposals, after which 
the GAs will take over.  
Jessica Archuleta continues as 
the receptionist that you’ll meet 
when you first enter the BSAC 
office at 497 Cory Hall.  Jessica 
will assist the directors with 
academic and administrative 
assistance as well as some of 

the purchasing.  She also keeps 
tabs on the work that all the re-
searchers are doing, updating their 
publications lists, and keeping 
track of their dissertations.  We 
are recruiting a second adminis-
trative assistant to help primarily 
with purchasing.  With the addi-
tional staff, the layout of the of-
fice has been changed.  For those 
who remember the layout in years 
past, you’ll find that the main en-
try is back where it used to be, at 
the cost of losing our small meet-
ing room. 

   The BSAC office in 
497 Cory has undergone major 
changes in both personnel and 
physical arrangement in recent 
months. Mariko Yasuda and 
Elise Allison have moved on.  
Cynthia Ernest joined BSAC as 
the new Administrative Man-
ager in July.  She supervises a 
staff of five: two grants admin-
istrators, two administrative 
assistants, and a work-study 
student.  Tom Parsons moved 
up to take one of the GA posi-
tions, with Peggy Kingsley 
joining in September.  These 



 

BSAC PUBLICATIONS —  March 2001 to September 2001 

• C.R. Stoldt, M.C. Fritz, C. Carraro, and R. Maboudian, "Micromechanical properties of silicon-carbide thin films deposited using single-source 
chemical-vapor deposition", Applied Physics Letters 79, 347 (2001).  

• C.R. Stoldt, C. Carraro, W.R. Ashurst, M.C. Fritz, D. Gao, and R. Maboudian, "Novel Low-Temperature CVD Process for Silicon Carbide MEMS," 
Proceedings Tranducers '01 / Eurosensors XV, Munich, Germany, June 10-14, pp. 985-987. 

• W. R. Ashurst, C. Carraro, and R. Maboudian, "Self-Assembled Monolayers as Anti-Stiction Coating for MEMS: Characteristics and Recent Pro-
gress", Sensors and Actuators A 82, pp. 219-223 (2000).  

• W. R. Ashurst, C. Yau, C. Carraro and R. T. Howe, "Alkene Based Monolayer Films as Anti-Stiction Coatings for Polysilicon MEMS", Proceedings 
of Solid-State Sensor and Actuator Workshop, Hilton Head 2000, Hilton Head Island, SC, June 2000, pp. 320-323.  

• W. R. Ashurst, C. Yau, C. Carraro, C. Lee, G. J. Kluth, R. T. Howe, and R. Maboudian, "Alkene Based Monolayer Films as Anti-stiction Coatings 
for Polysilicon MEMS", Sensors and Actuators A 91, 239-248 (2001).  

• W. R. Ashurst, C. Yau, C. Carraro, R. Maboudian and M. T. Dugger, "Dichlorodimethylsilane as an Anti-stition Monolayer for MEMS: A Compari-
son to the Octadecyltrichlorosilane Self Assembled Monolayer", Journal of Microelectromechanical Systems 10(1), pp. 41-49, (2001).  

• Sang M. Han, W. Robert Ashurst, Carlo Carraro, and Roya Maboudian, "Formation of Alkanethiol Monolayer on Ge(111)", Journal of the Ameri-
can Chemical Society 123 pp. 2242-2425 (2001).  

• Roya Maboudian, W. Robert Ashurst and Carlo Carraro, "Tribological Challenges in Micromechanical Systems", Tribology Letters, In Press.  

• Jaewon Chung, Costas P. Grigoropoulos and Ralph Greif, "Capillary Pumped Loop heat spreader for electronics cooling," Proceedings of 2001 
ASME International Mechanical Engineering Congress and Exposition, November 11-16, 2001, New York, NY. 

• Jaewon Chung, Youngshik Shin, Kenneth Petigrew, Peter Chapman, Costas P. Grigoropoulos and Ralph Greif, "Infrared Thermal Velocimetry," 
Proceedings of 2001 ASME International Mechanical Engineering Congress and Exposition, November 11-16, 2001, New York, NY. 

• C.W. Chang, T. Budde, H.H. Gatzen, R.S. Muller, "A Magnetically Actuated Scanner for Intravascular Ultrasound Imaging," MicroElectroMe-
chanical Systems 2001, 2001 ASME International Mechanical Engineering Congress and Exposition, NY, USA, Nov. 11-16.  

• S. Pannu, C. Chang, R.S. Muller, A.P. Pisano,"Closed-loop feedback-control system for improved tracking in magnetically actuated micromir-
rors," 2000 IEEE/LEOS International Conference on Optical MEMS, pp. 107-108, Kauai, HI, USA, 21-24 Aug. 2000. 

• C.W. Chang, P. Lum and R.S. Muller, "Magnetically Actuated Microplatform Scanners for Intravascular Ultrasound Imaging," Micro-Electro-
Mechanical Systems 2000, 2000 ASME International Mechanical Engineering Congress and Exposition, Fl., USA, pp.673-678, Nov. 5-10, 2000.  

• Mu Chiao and Liwei Lin, "Hermetic Wafer Bonding Based on Rapid Thermal Processing," Sensors and Actuators, Vol. 91A, pp. 404-408, July, 
2001. 

• Todd Remtema and Liwei Lin, "Active Frequency Tuning for Microresonators by Localized Thermal Stressing Effects," Sensors and Actuators, 
Vol. 91A, pp. 326-332, July, 2001.  

• Liwei Lin, "Curriculum Development in Microelectromechanical Systems in Mechanical Engineering," IEEE Transactions on Education, Vol. 44, 
pp. 61-66, 2001.  

• L.W. Pan and Liwei Lin, "Batch Transfer of LIGA Microstructures by Selective Electroplating and Bonding," IEEE/ASME Journal of Microelectro-
mechanical Systems, Vol. 10, pp.25-32, March 2001.  

• L.W. Pan, Liwei Lin and Jun Ni, "A Flip-Chip LIGA Assembly Technique via Electroplating," Microsystem Technologies Journal, Vol. 7, no. 1, pp. 
40-43, 2001.  

 
CONFERENCE PRESENTATIONS —  March 2001 to September 2001 

• M. Chiao and Liwei Lin, "Accelerated Hermeticity Testing of a Glass-Silicon Package Formed by RTP Aluminum-to-Silicon Nitride Bonding," 11th 
Int. Conference on Solid State Sensors and Actuators, Transducer's 01 , Technical Digest, pp. 190-193, Munich, Germany, June 2001.  

• J.-H. Tsai and Liwei Lin, "Thermal Bubble Powered Microfluidic Mixer with Gas Bubble Filter," 11th Int. Conference on Solid State Sensors and 
Actuators, Transducer's 01 , Technical Digest, pp. 966-969, Munich, Germany, June 2001.  

• C. Lu and Liwei Lin and M. Chiao, "Nanosecond-Pulsed Laser Bonding with a Built-in Mask for MEMS Packaging Applications," 11th Int. Confer-
ence on Solid State Sensors and Actuators, Transducer's 01 , Technical Digest, pp. 214-217, Munich, Germany, June 2001.  

• X. Shen and Liwei Lin, "Micro Plastic Hot Embossing Process: Experimental and Theoretical Characterizations," 11th Int. Conference on Solid 
State Sensors and Actuators, Transducer's 01 , Technical Digest, pp.1640-1643, Munich, Germany, June 2001.  

• Roger W. Doering, "A Tricolor-Pixel Digital-Micromirror Video Chip," PhD. dissertation, University of California, Berkeley, May 2001, pp.165.  

• J.V. Clark, D. Bindel, N. Zhou, Z. Bai, J. Demmel, K.S.J. Pister, "Sugar: Advancements in a 3D Multi-Domain Simuation Package for MEMS," Proc 
of the Microscale Systems: Mechanics and Measurements Symposium, June 4-6, 2001, Portland Oregon, USA  

 
PATENTS —  March 2001 to September 2001 

• A.A. Seshia and R.T. Howe, Dual-Mass Micromachined Vibratory Rate Gyroscope, US Patent 6,250,156 B1 issued June 26,2001.  

• Liwei Lin, Yu-Ting Cheng, Khalil Najafi and Kensall Wise, "Process for Making Microstructures and Microstructures Made Thereby," US patent, 
No. 6,232,150, May 15, 2001. 


