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Introduction

The Interdisciplinary Microsystems Group (IMG) is a college-wide multi-departmental educa-
tion and research program of the College of Engineering at the University of Florida. IMG operates
under the direction of Mark Sheplak, Hugh Fan, and Saeed Moghaddam of the Department of
Mechanical and Aerospace Engineering and Toshikazu Nishida, Huikai Xie, David Arnold, Y.K.
Yoon, Jack Judy, Roozbeh Tabrizian and Alexandra Garraud of the Department of Electrical and
Computer Engineering.

IMG research focuses on micro- and nanosystems for healthcare, energy, security, aero-
space, transportation, consumer electronics, and other industries. Efforts include design, fabrica-
tion, characterization, and ultimately deployment of micro and nanotechnologies for a wide variety
of applications.

Founded in 1998, IMG has steadily grown in size, scope, and impact. Since its inception, IMG
faculty have participated in 289 sponsored research projects valued at $95M (IMG portion was
$51M). Of these, 228 projects (79%) were led by an IMG faculty member as PI, and 71 (25%)
included more than one IMG investigator.

Over the past three years (2015-2017), IMG has collectively averaged $3.4M/year in budgeted
research, 33 journal publications/year and 37 conference papers/year, along with 10 graduated
PhD students/year. IMG has a diverse track record of fundamental and applied research for gov-
ernment, defense, and industry sponsors. IMG’s research and graduate/undergraduate student
training record have been fueled by true interdisciplinary research and strong internal and external
collaborations.

UNIVERSITY Of UF Herbert Werth(?im .
UF FiORIDA . Caleg o e



Irﬂlterdisciplinary

\ =7
icrosystems =—")
Miosystems !

Grougﬂf__\_.\ S

Faculty Spotlight
David P. Arnold

Professor

David P. Amnold is the George Kirkland Engineering Leadership
professor in the Dept. of Electrical and Computer Engineering at the
University of Florida. He also holds an affiliate appointment in the Dept.
of Materials Science and Engineering. He is currently Director of the
Interdisciplinary Microsystems Group (IMG) and also Deputy Director
of the NSF Multi-functional Integrated System Technology (MIST)
Center.

He received dual B.S. degrees in electrical and computer engineer- &
ing in 1999, followed by the M.S. degree in electrical engineering in 2001, from the University of
Florida, Gainesville. He received the Ph.D. degree in electrical engineering at the Georgia Institute
of Technology, Atlanta in 2004. His research focuses on magnetic thin/thick films and magnetic
micro/nanostructures; magnetic microsystems and electromechanical transducers; and compact
(<100 W) power/energy systems.

Dr. Arnold is an active participant in the magnetics and MEMS communities, serving on con-
ference committees for the MEMS, PowerMEMS, Hilton Head, Transducers, Sensors, MMM, and
Intermag meetings. He was the technical program co-chair of the 2009 PowerMEMS and is cur-
rently on the editorial board of J. Micromechanics and Microengineering and Energy Harvesting
and Systems. His work has been recognized with several prestigious awards, including the 2008
Presidential Early Career Award in Science and Engineering (PECASE) and the 2009 DARPA
Young Faculty Award. Dr. Arnold is the current UF chapter faculty advisor and member of the Eta
Kappa Nu ECE engineering honor society. He is also a Senior Member of IEEE and a member of
Tau Beta Pi.

Beyond his passion for research and teaching, he most enjoys spending time with his wife
and three children.

Education

Graduation . .

Year University Program of study

2004 Doctorate | Georgia Institute of Technology Electrical Engineering

2001 quter of University of Florida Elec_trlcal_ and Computer
Science Engineering

1999 Bachglor University of Florida Electrical Engineering
of Science
Bachelor . . . ) ,

1999 of Science University of Florida Computer Engineering

UNIVERSITY Of UF Herbert Werth(?im .
UF FLORIDA . Caleg o e
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Z. Hugh Fan

Professor

Dr. Hugh Fan is the George N Sandor Faculty fellow and professor
of the Department of Mechanical and Aerospace Engineering, J Cray-
ton Pruitt Family Department of Biomedical Engineering, and Depart-
ment of Chemistry at the University of Florida (UF). He was an E.T.S.
Walton visiting professor in Biomedical Diagnostics Institute at Dublin
City University, Ireland in 2009. Prior to joining UF in 2003, Dr. Fan
was a Principal Scientist at ACLARA BioSciences Inc. (Mountain View,
CA) and was previously a Member of the Technical Staff at Sarnoff
Corp. (Princeton, NJ).

Dr. Fan's research interests include microfluidics, BloMEMS (Bio-
medical MicroElectroMechanical Systems), sensors, and bioengineering. His research focus is to
develop microfluidics and BioMEMS technologies and apply them to biological applications. Mi-
crofluidics is promising to reach the holy grail of “lab-on-a-chip”. In analogy to shrinking a com-
puter from the size of a room in the 1950s to a laptop today, instruments for chemical and biolog-
ical analyses may be miniaturized using modern microfabrication technology. Potential
applications of the portable, miniaturized devices may include point-of-care testing (e.g., in emer-
gency rooms), environmental monitoring, and detection of biowarfare agents in the field.

Dr. Fan is a recipient of Fraunhofer-Bessel Research Award from Alexander von Humboldt
Foundation. He is a Fellow of the American Association for the Advancement of Science (AAAS)
and the American Society of Mechanical Engineers (ASME), an editor of Microsystems and
Nanoengineering (Nature Publishing Group), and an editorial board member of Scientific Report
(Nature Publishing Group). He received his B. Sc. from Yangzhou Teachers' College (now a part
of Yangzhou University) in China and his Ph.D. from the University of Alberta in Canada. Dr. Fan
worked as a postdoctoral fellow at Ames Laboratory of US Department of Energy at lowa State
University. He joined UF in 2003 after more than eight years of industrial experience.

Education
$raduat|on Degree University Program of study
ear |
1994 Doctorate | University of Alberta Chemistry
1985 Bachelor Yangzhou Teachers' College Chemistry

UNIVERSITY Of UF Herbert Werth(?im .
UF FLORIDA . Caleg o e
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Alexandra Garraud

Research Assistant Professor

Alexandra Garraud is currently a research assistant professor in
the Electrical and Computer Engineering department at the University
of Florida. Her research interests include the fabrication, the develop-
ment and the characterization of ferromagnetic and ferroelectric mate-
rials and microsystems for power and low-power memories applica-
tions.

She received the B.S. degree in electrical engineering in 2005, and
the M.S. degree in applied physics in 2008, from ENS Cachan and
Paris-Sud University (France). She received the Ph.D. degree in elec-
trical engineering from Montpellier 2 University (France) in 2011, with
a support from a ENS Cachan fellowship.

During her postdoctoral position, from 2012 to 2015, in the Electrical and Computer Engineer-
ing and the Biomedical Engineering departments, she has acquired significant multidisciplinary
experience by working on multiple sponsored research projects (particle beam physics, biomedi-
cal engineering).

Education

Graduation : :

vear University Program of study
2011 Doctorate | Montpellier University Electrical Engineering
2008 g/la_ster o Paris-Sud University Electrical Engineering

cience
2005 Bach_elor Paris-Sud University Electrical Engineering
of Science

UNIVERSITY Of UF Herbert Werthe‘!im .
UF FLORIDA . CllegeofEnineein
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Professor

Dr. Jack Judy is the Intel Endowed Chair of Nanotechnology and
the Director of the Nanoscience Institute for Medical and Engineering
Technology. Dr. Judy was formerly a program manager in the Microsys-
tems Technology Office of the Defense Advanced Research Projects
Agency (DARPA) and Profesor at UCLA. While at UCLA, he served as
Director of the NeuroEngineering Program, the Nanoelectronics Re-
search Facility, and the Microfabrication Laboratory. Dr. Judy has re-
ceived the prestigious National Science Foundation Career Award and
the Okawa Foundation Award. He received his B.S.E.E. degree with
summa cum laude honors from the University of Minnesota in 1989,
and an M.S. and Ph.D. from the University of California, Berkeley, in
1994 and 1996, respectively.

Education

Graduation . :

vear University Program of study

1996 Doctorate | University of California, Berkeley Electrical Engineering
Master of

1994 Engineer- | University of California, Berkeley Electrical Engineering
ing

1989 Bach_elor University of Minnesota Electrical Engineering
of Science

UNIVERSITY of UF gelrlbert “f]%ﬂh?im .
ngein TN
UF FiORIDA . Colge of g
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Saeed Moghaddam

Associate Professor

Saeed Moghaddam, Ph.D., is an Assistant Professor in University
of Florida. Before joining the University of Florida in 2010, he was a
postdoc (2007-2010) in Chemical and Biomolecular Engineering De-
partment at University of Illinois at Urbana-Champaign. His research
is focused on micro/nanoscale transport and nanotechnology. His ma-
jor contributions to science and technology are: demonstration of
membrane-based absorption/desorption cycle with a significantly
higher performance compare to the existing technologies; the most de-
tailed physical insight, over nearly a century of nucleate boiling sci-
ence, on the nature of thermal field at the bubble-surface interface;
development of the first Si-based proton exchange membrane (PEM)
capable of operating at dry ambient; and development of the world’s smallest fuel cell. Dr.
Moghaddam earned his PhD from the University of Maryland at College Park in 2006.

Education

Graduation
Year

Degree University Program of study

University of Maryland at College

2006 Doctorate Park

Mechanical Engineering

UNIVERSITY of UF gelrlbert “f]%rth?im .
UF ‘ UNIVERSITY of FLORIDA
FLORIDA
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Toshikazu (Toshi) Nishida

Professor

Dr. Nishida's research interests include the development of relia-
ble, high performance, multi-functional semiconductor devices, sen-
sors, and actuators for microsystems employing strained Si, SiGe,
GaN, ferroelectrics, and polymers and enabling multi-functional inte-
grated system technology for smart systems.

Dr. Nishida received his Ph.D. (1988) and M.S. degrees in Electri-
cal and Computer engineering and B.S. degree in Engineering physics ’
at the University of lllinois at Urbana-Champaign. With colleagues and
students, he has published over 150 refereed journal and conference
papers and received three best paper awards. He also received the /
2003 College of Engineering Teacher of the Year award. He holds 11 U.S. patents. He is a dis-
tinguished lecturer for the IEEE Electron Devices Society and a senior member of IEEE.

Education

Graduation
Year

Degree University Program of study

1988 Doctorate University of lllinois at Urbana-Cham- | Electrical and Computer

paign Engineering
1985 Master of | University of lllinois at Urbana-Cham- | Electrical and Computer
Science paign Engineering

Bachelor University of lllinois at Urbana-Cham-

et of Science | paign

Electrical Engineering

UNIVERSITY Of UF Herbert Werthe‘!im .
UF FLORIDA . CllegeofEnineein
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Mark Sheplak

Professor

Mark Sheplak is currently a Professor holding joint appointments in
the Department of Mechanical and Aerospace Engineering and the
Department of Electrical and Computer Engineering at the University
of Florida. Prior to joining UF in 1998, he was a postdoctoral associate
at the Massachusetts Institute of Technology’s Microsystems Technol-
ogy Laboratories, Cambridge, MA from 1995-1998. He received a BS
degree in 1989, a MS degree in 1992, and a Ph.D. degree in 1995 in
Mechanical Engineering from Syracuse University, Syracuse, NY. Dur-
ing his Ph.D. studies he was a GSRP Fellow at NASA-LaRC in Hamp-
ton, VA from 1992-1995. His current research focuses on the design, ,
fabrication, and characterization of high-performance, instrumentation- )
grade, MEMS-based sensors and actuators that enable the measurement, modeling, and control
of various physical properties. Specific applications include technology development to enable
large-channel count micromachined directional microphone arrays for aeroacoustic noise source
localization and miniature skin-friction sensors for aerodynamic drag characterization and flow
control.

He is a member of the Multi-functional Integrated System Technolgoy Center (MIST) and the
Florida Center for Advanced Aero-Propulsion (FCAAP). He is member and past chair of the AIAA
Aerodynamic Measurement Technology Technical Committee. He is also an associate editor for
Journal of the Acoustical Society of America (JASA) and JASA Express Letters. He is an associ-
ate fellow of AIAA and a fellow of the Acoustical Society of America.

Education

Graduation : :

vear University Program of study
1995 Doctorate | Syracuse University Mechanical Engineering
1992 gﬂqster o Syracuse University Mechanical Engineering

cience
Bachelor : : . . .

1989 of Science Syracuse University Mechanical Engineering

UNIVERSITY Of UF Herbert Werthe‘!im .
UF FLORIDA . CllegeofEnineein
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Roozbeh Tabrizian

Assistant Professor

Roozbeh Tabrizian received his B.S. in Electrical Engineering from
Sharif University of Technology, Tehran, Iran, in 2007, and Ph.D. in
Electrical and Computer Engineering from Georgia Institute of Tech-
nology, 2013. In 2014, he joined the Department of Electrical Engineer- = =SE X
ing, University of Michigan as a Postdoctoral research fellow. In August ¥ L’.
2015, he joined the Department of Electrical and Computer Engineer- F==
ing, University of Florida as an Assistant Professor. iy

His research at the University of Florida involves linear and nonlin-
ear phononic devices, RF MEMS, mixed-domain nanosystems for time
keeping / transfer and memory applications, and secure M/NEMS sen-
sors and identifiers.

Dr. Tabrizian is the recipient of NSF CAREER award (2018). His research has resulted in
more than 40 journal and conference papers, 2 book chapters, 3 published patents and 10 patent
applications. He and his students are the recipients of outstanding paper awards at the IEEE
International Conference on Micro Electro Mechanical Systems (MEMS) and International Con-
ference on Solid-State Sensors, Actuators, and Microsystems (Transducers).

Education
Graduation . .
v Degree University Program of study
ear
2013 Doctorate | Georgia Institute of Technology EIec_trlcaI_and SR
Engineering
Bachelor . : : . . .
2007 of Science Sharif University of Technology Electrical Engineering

UNIVERSITY of UF gelrlbert “f]%rth?im .
ngein TN
UF FiORIDA . Colege o ngincering
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Huikai Xie

Professor

Dr. Huikai Xie is currently a professor at the Department of Electri-
cal and Computer Engineering at the University of Florida. He is also
an affiliate faculty of UF Biomedical Engineering Department and a
member of the UF Shands Cancer Center. He is His research interests
include MEMS/NEMS, microsensors, microactuators, CMOS-MEMS,
integrated gyroscopes, integrated power passives, optical MEMS, mi-
crospectrometers, micro LiDAR, biophotonics, endomicroscopy, opti-
cal coherence tomography, and in vivo brain imaging. He has pub-
lished over 280 referred journal and conference papers, and holds 16

issued US patents. | ‘\‘ f

Dr. Xie received his BS and MS degrees in microelectronics from Beijing Institute of Technol-
ogy, his MS degree in photonics from Tufts University, and his PhD degree in electrical and com-
puter engineering from Carnegie Mellon University. Prior to joining UF in 2002, he worked as a
research faculty at Tsinghua University (1992-1996), a summer intern at Bosch (2001), and Di-
rector of Engineering at Akustica Inc. (now part of Bosch) (2002). He also worked as a Summer
Faculty Fellow at the Air Force Research Lab, Ohio (2007-2009). He is an editor for the IEEE
Sensors Letters and the International Journal of Optomechatronics. He is a senior member of
IEEE, OSA and SPIE.

Education
Graduation : :
vear University Program of study
2002 Doctorate | Carnegie Mellon University Elec_trlcal_and Computer
Engineering
1998 g/lqster o Tufts University Electro-Optics
cience

Master of . . . .
1992 Science Beijing Institute of Technology Electronic Engineering

Bachelor : . . .
1989 of Science Beijing Institute of Technology Electronic Engineering

UNIVERSITY of UF gelrlbert “f]%rth?im .
ngein TN
UF FiORIDA . Colege o ngincering
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Y.K. Yoon

Associate Professor

YK Yoon is currently an Associate Professor in the Department of
Electrical and Computer Engineering at the University of Florida,
Gainesville, FL. His current research interests include three dimen-
sional (3-D) micromachining and nano fabrication; design and imple-
mentation of metamaterial for radio frequency (RF) and microwave ap-
plications; micromachined millimeter wave and terahertz antennas and
waveguides; bio/microfluidic systems for the lab-on-a-chip applica-
tions; wireless telemetry systems for biomedical applications; and fer-
roelectric material development for high density memory devices
and/or tunable RF devices.

He received his BS and MS degrees in electrical engineering from Seoul National University
in Korea. He also earned an MSEE degree from the New Jersey Institute of Technology, Newark,
NJ in 1999 and the Ph.D. degree in electrical and computer engineering from the Georgia Institute
of Technology, Atlanta, GA in 2004. He held a postdoctoral position in the Microelectronics Re-
search Center of Georgia Institute of Technology from 2004 to 2006. In 2006, he joined the faculty
of the University at Buffalo, the State University of New York as an Assistant Professor in the
Department of Electrical Engineering, where he directed the Multidisciplinary nano and Microsys-
tems (MnM) laboratory until 2010. He received the NSF Early Career Development Award (CA-
REER) in 2008 and the Young Investigator Award from the University at Buffalo in 2009. He has
more than 90 peer reviewed publications. He is a member of IEEE society. He actively participates
in multiple technical conferences including Microelectromechanical systems (MEMS), Transduc-
ers, Hilton Head, micro total analysis systems (UTAS), American Vacuum Society (AVS), Interna-
tional Microwave Symposium (IMS) and Antenna Propagation Symposium (APS).

Education

$éz(rjuatlon Degree u Program Of StUdy

2004 Doctorate | Georgia Institute of Technology Elec_trlcal_ EIE COmfpUtEy
ngineering

1999 quter o New Jersey Institute of Technology Elec_trlcal_ EINE. Cemplitey
Science Engineering

1994 quter o Seoul National University Electrical Engineering
Science

1992 Bach_elor Seoul National University Electrical Engineering
of Science

UNIVERSITY Of UF Herbert Werth(?im .
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Expenditures
(Reporting
Period)

Faculty’s Portion
(Funding Period)

Total

Federal Sponsorship

Funding

Title of Grant

Agency

Laminated Paper-based analytical

Devices for Detecting Exposure to = Deﬁ:;tlment & $125,000 $68,986
Secondhand smoke

Multiplexed Detection Platform for FL Department of

Point-of-Service Testing of Virus Health $181,513 $48,251
University of Florida (UF) Testbed In- FL Department of

itiative — Transit Components Transportation L2 HELEIT

$418,960

$143,774

Expenditures
(Reporting
Period)

Faculty’s Portion
(Funding Period)

Electromagnetic and Magnetic Pene-
tration for High-Resolution Image DARPA $16,542 $0
Reconstruction
Levitated Microfactories for High- DARPA
speed Adaptive Microassembly (through SRI Intl) HILGOEE HIERED
M{:\gnetlc Thlck'Fllms for Integrated DARPA $390,345 $246,102
Microwave Devices
Tissue Engineered Electronic Neural
Interface (TEENI) DARPA $688,539 $292,978
Rapid, Portable Detection of Coli- Defense Health
forms and E. coli. in Drinking Water Agency LA o5z
A Combined Water Heater, Dehumid-
ifier and Cooler (WHDC) Dol HEQZLU b, i
AOI 3 - High-Temperature Sapphire DOE $850.371 $70,938
Pressure Sensors for Ha ’ ’
NIH RO1: A Multimodal Imaging Sys-
tem and Targeted Nanoprobes for
Image-Guided Treatment of Breast NI AL HZ IR
Cancer
Modeling of the Magnetic Particle Im-
aging Signal Due to Magnetic Nano- NIH $63,261 $0
particles
Plasma clearance of water soluble
and albumin bound toxins using gra-
phene oxide nanoengineered lami- A e lsi 29 oL06
nates

UNIVERSITY Of UF Herbert Wertheim

College of Engineering
FLORIDA 15 UNIVERSITYof HLORIDA
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EAGER: Novel instrumentation for
extracting and modeling of flow

structure in turbulent boundary lay- il $69,205 T

ers

Ferroelectric HfO2 on Germanium

Tunnel Junctions Towards Sub- NSF $293,203 $75,372
Femto Joule Switching

IDBR Type A: High Efficiency and

Rapid Viral Aerosol Detection Sys- NSF $174,036 $32,750
tem

I/UCRC - Participant Support Costs NSF $24,000 $7,778

I/UCRC Phase I: Multi-functional Inte-

grated System Technology b HTDE{0CE T, 15
MEMS-based Fiber-optic Two-photon

Microscopy Probe for Re-al Time In NSE $258.468 $100.936

vivo 3D Neural Imaging in Freely Be-
having Animals

Probing interfacial phase-change
transport events in flow boiling on NSF $306,019 $131,508
micro- and nanotextured surfaces

Radiated Noise in a Jet NSF $164,963 $5,361

RI: Medium: Collaborative Re-

search: Novel Depth Sensor D b 210, e HIZAZA

SNM: Large-area Manufacturing of
Integrated Devices with Nanocompo- NSF $396,013 $20,924
site Magnetic Cores

lonic Liquid Membrane-Based Poly-

mer Absorber UT-Battelle $95,446 $0
Physics of Ultrasonic Drying Pro- UT-Battelle
cess (through DOE) $176,733 $21,396

Total $6,395,944 $1,426,912

Industry Sponsorship (including NSF IJUCRC MIST Center Sponsorship)

Funding Faculty’s Portion Expenditures

Title of Grant : ; (Reporting
Agenc Funding Period ;

gency ( 9 ) Period)

Arnold MIST portion Multiple Sponsors $164,607 $2,041

. UsS Army —

Arnold MIST Portion (MIPR) CERDEC $49,580 $27,227

Fan MIST Portion Multiple Sponsors $113,691 $39,426

Garraud MIST Portion Multiple Sponsors $37,500 $0

UNIVERSITY of UF Iélelrlbert MfieErthgim _
ngein TN
UF FiORIDA . Colege o ngincering
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Moghaddam MIST Portion Multiple Sponsors $30,169 $12,430
Nishida MIST Portion Multiple Sponsors $132,091 $29,220
Sheplak MIST Portion Multiple Sponsors $675,951 $121,330
Yoon MIST Portion Multiple Sponsors $188,016 $50,168
Micro-Electrical-Mechanical Systems "
(MEMS) microphone Boeing $21,500 $21,494
Engineered silica for high-frequency ;
circuit boards Corning $50,000 $48,607
Glass vs Incumbent Materials in RF .
Passives and Antenna Caning $96.,830 $4,225
Sensor Technology Usage on Per- Discover Fmanual $40,735 $274
sonal Items Services
NASA SBIR Phase | - Fast Response,
Fiber-Optic Micromachined Five-
Hole Probe for Three-Dimensional ez $24,981 $24,576
Flows
NASA SBIR Phase I-High Channel
Count, High Density Microphone Ar- IC2 $24,981 $24,575
rays for Wind Tunnel Environments
AFSOR SBIR Phase II- Highly Re-
solved Wall Shear Stress Measure- IC2 $225,000 $122,336
ment in High Speed Flows
NASA SBIR Phase II-Miniaturized Dy-
namic Pressure Sensor Arrays for IC2 $50,000 $1,541
Cross Flow Transition
Energy Dense and High Rate Electro- :
chemical Capacitors: Advanced Na- II;/Iamstream $107,477 $0
- ngineering
nomanufacturing
Colorectal Cancer Screening Project McJunkin Foundation $299,287 $92,238
A Responsive Closed-Loop Ap- .
proach to Treat Freezing of Gait in M|chaeIdJ. .FOX Foun- $111,818 $18,699
. y s ation
Parkinson’s Disease
Prototype for Continuous Electroki-
netic Dewatering of Phosphatic Clay Mosaic Fertilizer, Inc $421,902 $111,968
Suspensions
FHTCC: Mask-less Injection Mi- .
crostereolithography for 3D Nanoptics Inc $84,000 $29,639
Total $2,950,116 $782,014
UNIVERSITY Of UF Herbert Wertheim
‘ College of Engineering
FL RIDA_ 17 UNIVERSITY of FLORIDA
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Foreign Sponsorship

Expenditures
(Reporting

Funding

Faculty’s Portion

Title of Grant (Funding Period)

Agency

Period)

Heterogeneous System IC Integra- Korea Electronics

tion Process Technology using IPD Technology $418,120 $38,284

Si-Substrate Institute

Compact Array Antennas with High-

Gain and High Electromagnetic ETRI $120,000 $22,901

Proof Characteristics

A New Generation of Endoscope Université of

with Integrated & Distributed Franche-Comté HEO0T el
Total $571,120 $64,776

Internal Sponsorship

Title of Grant

Funding

Sponsor

Faculty’s Portion
(Funding Period)

Expenditures
(Reporting

Period)

IPPD Subproject: MEMS IMU Sta-bili- Miscellaneous Do-
zation via Direct Thermal Control nors Industry Funds a0 il
IPPD Subproject: Hydration Monitor- Miscellaneous Do-
ing System nors Industry Funds a0 “
UF Division of Spon-
DSR Match NSF Fellow: Freidkes sored Research $2,000 $121
Matching Funds
A MEMS-based Fiber-Optic Two-Pho- UE Division of
Lol LUl Reerero) ey Probe_ 7 I S D) Sponsored Research $25,244 $2,971
Imaging of Neural Activity in Unre- Opbortunity Fund
strained, Behaving Animals PP y
Electron Paramagnetic Resonance UF Division of
Microresonators for Mammallan Sponsored Re-search $30,373 $178
Cells Opportunity Fund
Electrodynamic Wireless Power
Transmission Prototype UF OTL $25,526 $14,262
Nano-Electro-Mechanical Acoustic
Labels for Product Identification and UF OTL $ 28,880 $22,037
Authentication
Establishing an Interdisciplinary
Team and Competitve Platform for a UF $185,414 $44,923
Quantum Grant
013 $330,4 $99.8
UNIVERSITY Of UF Herbert Wertheim
College of Engineering
FL RIDA_ 18 UNIVERSITY of FLORIDA
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Finance Summary

Total Funding

Faculty’s Portion
(Funding Period)

Expenditures
(Reporting Period)

$10,666,577 $2,517,289

Faculty’s Portion (Funding Period)

Foreign Internal ~ State

Sponsorship . Sponsorship | Sponsorship
5% A\ 4%

Expenditures (Reporting Period)
Foreign Internal _ State
Sponsorship - Sponsorship | Sponsorship

2% \\‘ 6%

UNIVERSITY of UF geﬁbert V\fl;rthc_eim .
UF ‘ UNIVERSITY of FLORIDA
FLORIDA 19 rveser
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2017 Courses offered by the IMG Faculty

Spring 2017
Instructor Course Number Course Name Enrolled
Arnold. David EMA 6936 Seminar For The Development Of Engineering 17
Faculty
Arnold, David EEL 3008 Physics of Electrical Engineering 96
Judy, Jack EEE 4260C Bioelectrical Systems 20
Moghaddam, .
e — EML 6155 Convection Heat Transfer 39
EEE 4720 . 14
Sheplak, Mark EEE 5725 Acoustics >
Tabrizian, EEL 4930 7
Roozbeh EEL5934 | resonant MEMS 9
. — EEL 4930 . . . 10
Xie, Huikai EEL 5934 Introduction to Biophotonics 5
Xie, Huikai EEE 5354L Semiconductor Device Fabrication 30
Yoon, Y.K. EEE 3308C Electronic Circuits 1 60
Fall 2017
Instructor Course Number Course Name Enrolled
Arnold, David EEL 3008 Physics of Electrical Engineering 82
, EEL 4412 . : g - 8
Arnold, David EEL 5417 Applied Magnetism and Magnetic Materials 13
Fan, Hugh EGN 3353C Fluid Mechanics 159
Judy, Jack EEL 5225 Principles of MEMS Transducers 16
Sheplak, Mark EML 4220 Vibrations 36
Tabrizian, L
Roozbeh EEL 3112 Circuits 2 78
Xie, Huikai EEE 5354L Semiconductor Device Fabrication 30
UNIVERSITY Of UF Herbert Wertheim
UF ‘ College of Engineering
FLORIDA_ 20 UNIVERSITY of FLORIDA



.
Interdisciplinary <
Y

Mgz L

Microsystem Technology Certificate

In 2016, IMG has developed a new graduate certificate program in "Microsystem Technology."

Cetrtificate Description: The Microsystem Technology certificate prepares students for the com-
plex, interdisciplinary development of microsystem technologies such as microactuators, mi-
crosensors, microfluidic devices, micropower systems, microoptical devices, and other microe-
lectromechanical systems (MEMS).

Requirements for Admission: A bachelor’s degree or equivalent from a regionally accredited in-
stitution. Students must be registered in a graduate degree program in the College of Engineering
and maintain a 3.0 GPA.

Requirements for Completion: Students must complete the following courses (9 credits total) with
a grade of B or higher:

1. Required:
EEE 5405 Microelectronic Fabrication Technologies

2. Any two of the following:
EEE 5354L Semiconductor Device Fabrication Laboratory
EEL 5225 Principles of Micro-Electro-Mechanical Transducers
EEE 6465 Design of MEMS Transducers
EEE 6460 Advanced Microsystem Technology
BME 5580 Microfluidics and BioMEMS

Awarded Certificates in 2017:

Semester Certificates Awarded

Fall 2016 1
Spring 2017 4
Fall 2017 1
Total 6

UNIVERSITY of UF Iélelrlbert MfieErthgim _
ngein TN
UF FiORIDA . Colege o ngincering
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Personnel Accomplishments

o Prof. David Arnold:
o UF ECE Excellence Award for Service
o George Kirkland Engineering Leadership Professorship
o UF Research Foundation Professorship
o Graduate Recruiting and Admissions Committee, Chair
o Eta Kappa Nu, ECE Honor Society, Faculty advisor
e Prof. Z. Hugh Fan
o UF Research Foundation Professorship
o George N Sandor Faculty Fellow

o American Association for the Advancement of Science (AAAS) Fellow

o Prof. Jack Judy
o NIMET Director
o Prof. Saeed Moghaddam
o Doctoral Dissertation Advisor/Mentor Award, HWCOE
e Prof. Toshikazu Nishida
o Associate Dean of Academic Affairs
o UF Term professorship
o Alan Hastings Faculty Fellow Award
e Prof. Roozbeh Tabrizian

o 2018 National Science Foundation (NSF) CAREER Award
o Golden Reviewer, IEEE Transactions on Electron Devices

e Prof. Huikai Xie
o 2018 SPIE Fellow
o 2018 IEEE Fellow
e Prof. Yong-Kyu Yoon

2017
2016-present
2016-2019
2015-present
2005-present

2014-2017
2015-2018
2016-present
2013-present
2017
2017-present
2017-2020
2017

2018-2023
2012-present

2018-Present
2017-present

o UF Term professorship 2017-2020

o Doctoral Dissertation Advisor/Mentor Award, HWCOE 2017
e Prof. David Arnold

o Local Arrangements Chair, Transducers 2021 2021

o General Co-Chair, 2018 PowerMEMS Conference 2018
e Prof. Hugh Fan

o Sponsorship Committee Chair, uTAS 2017 2017
e Prof. Alexandra Garraud

o PowerMEMS School Chair, 2018 PowerMEMS Conference 2018
e Prof. Jack Judy

o Co-Chairman: Gordon Research Conference on Neuroelectronic Interfaces 2022

o General Chairman: Transducers 2021 2021
e Prof. Saeed Moghaddam

o Co-Chair, 15" ICNMM 2017

o Chair, 16" ICNMM 2018
e Prof. Y.K. Yoon

IVERSITY Herbert Wertheim
UF UNTV > Of UF College of Engineering
FLORIDA 22 UNIVERSITY of FLORIDA
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o Chair, MiSA 25" Anniversary Meeting, Global Education Center for Engineers 2017

International Conference Technical Program Committees

e Prof. David Arnold

o |EEE Intermag 2017

o PowerMEMS 2017

o Executive TPC, Transducers 2017
e Prof. Hugh Fan

o Executive TPC, uTAS 2018-2020
e Prof. Y.K. Yoon

o Hilton Head Workshop 2018

o |IEEE ECTC (High Speed, Wireless & Components Division) 2017

o Transducers 2017 2017

Students Awards

Mayur Ghatge, Seahee Hwangbo, Camilo Vélez, IMG Excellence in Research Award.
Camilo Vélez, Xiao Wen, IMG Excellence in Service Award.

e Camilo Velez, UF Herbert Wertheim College of Engineering Attribute of a Gator Engi-
neer Award in the area of creativity

e Sheng-Po Fang, UF Herbert Wertheim College of Engineering Attribute of a Gator En-
gineer Award in the area of service to the global community.

e Todd Schumann, UF Graduate Student Teaching Award in 2016 — 2017.

e Jose Varillas, UF Health Cancer Center Research Day Predoctoral Poster Award — "Iso-
lation, Detection, and Analysis of Circulating Tumor Cells in Microfluidic Devices for Monitor-
ing Pancreatic Cancer Treatment Response," under the supervision of Dr. Hugh Fan.

e Daniel Alabi, Nicolas Garraud, John Varela, Best Poster and Best Demo Awards at the
MIST 2017 Fall Meeting — "Chip-Scale MEMS Receivers for Low-Power Wireless Charging,"
under the supervision of Dr. Alexandra Garraud and Dr. David Arnold.

e Todd Schumann, Sheng-Po Fang, Yong-Kyu Yoon, Global Youth Innovator Award at 2017
iCAN CES Summit — “H3 Mouthguard”

e Seahee Hwangbo, IEEE International Microwave Symposium (IMS) Student Paper Com-
petition Award (2" place) — “Cu/Co Metaconductor based high signal integrity transmission
lines for millimeter wave applications,” under the supervision of Dr. Y.K. Yoon

Graduation
Graduate student Advisor Title

Barnard, Casey Sheplak, Mark A sensor system for vector measurement
of aerodynamic wall shear stress
Development and analysis of open ab-

Chugh, Devesh MO EERE) sorption cycle based combined water

Saeed e

heater and dehumidifier

Fang, Sheng-Po Yoon, Y.K. Functionalized electrospun nanofibers

and their biomedical applications

UNIVERSITY Of UF Herbert Werth(?im .
UF FLORIDA .. Caleg o e
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Jones, Ashley

Cattafesta, Lou

Unsteady circulation control for high-per-
formance low-noise aircraft

June, Jason

Sheplak, Mark

An acoustic and hydrodynamic study of
grazing flow over Helmholtz resonators

Reagan, Tiffany

Sheplak, Mark

MEMS on a plane: A flush-mount MEMS
piezoelectric microphone for aircraft fuse-
lage arrays

Rogers, John

Sheplak, Mark

A passive wireless MEMS dynamic pres-
sure sensor for harsh environments

Engineering microscale magnetic de-

Velez-Cuervo, Camilo Arnold, David . . : .
vices for next-generation microrobotics

Wen, Xiao AEle], [BEna On the _exploratlon of e_Iectro-lnflltrated
magnetic nanocomposites

Proposal Defense
Graduate student Advisor Title

Chen, Kangfu Fan, Hugh Flow and interaction patterns between tu-
mor cells and microfabricated structures
Ferroeletric capacitors: stress simula-

Chojecki, Paul Nishida, Toshi tions and SPICE end-of-life modeling
with performance and reliability emphasis
Nano-layered non-magnetic/ferromag-

Clingenpeel, Timothy Yoon, Y.K. netic metaconductors for energy efficient

RF passives

Ghatge, Mayur

Tabrizian, Roozbeh

Linear and non-linear micro-acoustic
waveguides for frequency control appli-
cations

Advanced millimeter wave antenna array
module for modern wireless communica-

AEEIEE, SEATEE VeI, o tions using 3D system-in-packaging tech-
nology
SelfmEr, e Yoon, Y K. RF and optical applications of perovskite

ferroelectric materials

Zhou, Haocheng

Sheplak, Mark

A MEMS-based five-hole probe with opti-
cal pressure transducers

New Alumni

Alumnus

Advisor

Company

Barnard, Casey

Doctorate

Sheplak, Mark

Sandia National Lab

UFFLORIDA ..

Herbert Wertheim
College of Engineering
UNIVERSITY of FLORIDA

UF
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Chugh, Devesh Doctorate Mo ENsle i) Intel Corporation
Saeed
Fang, Sheng-Po Doctorate Yoon, Y.K. Intel Corporation
Hwang, Hyun-Sik Doctorate Sodano, Henry University of Michigan

Jo, Bumkyung

Master of Sci-
ence

Tabrizian, Roozbeh

University of Florida

Jones, Ashley Doctorate Cattafesta, Lou Boeing
June, Jason Doctorate Sheplak, Mark NASA Langley Re-

search Center

Kallam, Karunakar

Master of Sci-
ence

Tabrizian, Roozbeh

Karri, Pratyusha

Master of Sci-
ence

Tabrizian, Roozbeh

Chenqgdu University of

ence

Liu, Tao Post-Doctorate Xie, Huikai Information and Tech-
nology
Natt, Sruthi MEEIET 0 SiE- Judy, Jack Nanopec Inc

Reagan, Tiffany

Doctorate

Sheplak, Mark

Sandia National Lab

Master of Engi-

University of Central

neering

Sun, Mendgi neering Xie, Huikai Elorida

Velez, Camilo Doctorate Arnold, David University of Florida

Wang, Chun-Wei Post-Doctorate | Fan, Hugh OneVax, LLC

Wang, Wei Doctorate Xie, Huikai Huawei Company

Wen, Xiao Doctorate Arnold, David Intel Corporation

Yang, Bruce Mast_er of Engi- Xie, Huikai Columbia University
neering

Zhao, Yunpeng MEEIET @ [EEL- Xie, Huikai University of Florida

UF

UNIVERSITY of

FLORIDA
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IMG Seminars Series
Supported by the IMG Alumni fund

Date

First speaker

AN

Second speaker

January, 13 Mayur Ghatge (Dr Roozbeh Tabri- | Paul Chojecki (Dr Toshi Nishida) — Im-
zian) — Power Insensitive Silicon | provement of Ferroelectric RAM perfor-
Crystal cut for Amplitude Stable Fre- | mance through stress engineering
guency Synthesis

January, 27 Jose Varillas (Dr Hugh Fan) — Enu- | Amy Haberman (Director of Laboratory
meration, Characterization, and | Safety, UF HWCOE) [Invited] — Safety
Clinical Usage of Circulating Tumor | as a professional engineering skill
Cells

February, 2 Dr. YK Yoon — CES 2017 Outlook: | Neelam Bharti (UF Library) [Invited] — Li-
Advanced Technology and Innova- | brary 3D printing and other resources on
tion campus

March, 10 Liang Zhou (Dr Huikai Xie) — A Bi- | Dr. Renato Figueiredo (UF) [Invited] —
directional Large-stroke Electrother- | Overlay Virtual Private Networks for
mal MEMS Mirror with Minimal | Seamless, Secure Communications
Thermal and Temporal Drift from Sensors to Clouds

April, 21 Dr. Swarup Bhunia (UF) [Invited] — | Dr. Steve Horowitz (IC2 President,
Overview on the FICS institute and | owned and co-founded by Dr. Sheplak)
their research [Invited] — Overview of the IC2 company

September, Dr. Kevin Jones (UF) [Invited] — | Dr. Sanjeev Koppal (UF) [Invited] —

22 Semiconductor materials research | Computational photography and com-

puter vision

October, 20 Erik Sander (UF) [Invited] — UF En- | Dr. Mark Law (UF) [Invited] — Semicon-
gineering Innovation Institute ductor research

November, 3 | Drlgor Bargatin (UPenn) [Invited] — Plate Mechanical Metamaterials- The Thin-
nest Plates you can Pick Up by Hand

November, 17 | Chang Peng (Dr Saeed Moghad- | Glen Walters (Dr. Toshi Nishida) — Reli-
dam) — Physical mechanisms of di- | ability and Retention of Ferroelectric
rect-contact ultrasonic cloth drying | Memories
process

December, 1 | Dr Roozbeh Tabrizian — Linear or | Mehrdad Ramezani (Dr Roozbeh Tabri-
Nonlinear Nano-Acoustic Signal | zian) — High-Q Silicon Fin Bulk Acoustic
Processors for 5G Wireless Com- | Resonators for Signal Processing Be-
munication - One problem, two ap- | yond the UHF
proaches

UF!

UNIVERSITY of

FLORIDA
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Publications

UF

David Arnold: Editorial Board, J. Micromechanics and Microengineering
David Arnold: Associate Editor, Energy Harvesting and Systems

Z. Hugh Fan: Editorial Board, Scientific Reports

Z. Hugh Fan: Editor, Microsystems and Nanoengineering

Toshi Nishida: Editorial Board, MDPI Sensors

Mark Sheplak: Associate Editor, Journal of Acoustical Society of America
Mark Sheplak: Associate Editor: JASA Express Letters
Huikai Xie, Editor, Active and Passive Electronic Components

Huikai Xie, Editor, IEEE Sensors Letters
Huikai Xie, Editor, Micromachines

Huikai Xie, Associate Editor, the International Journal of Optomechatronics
Y.K. Yoon, Editor, Micro and Nano Systems Letters

ACS Sensors

Advanced Materials Technology

AIAA Journal

Analytical Chemistry

Angewandte Chemie

Applied Energy

Applied Physics Letter

Applied Thermal Engineering

Biomedical Optics Express
Biomicrofluidics

Drying Technology

Energy

Experimental Thermal Fluid Science
IEEE Electron Device Letters

IEEE Photonic Technology Letters

IEEE Sensors Journal

IEEE Transactions on Biomedical Engi-
neering

IEEE Transactions on Components, Pack-
aging and Manufacturing Technology
IEEE Transactions on Electron Devices
IEEE Transactions on Magnetism
International Journal of Heat and Mass
Transfer

International Journal of Hydrogen Energy

UNIVERSITY of

FLORIDA

27

2013-present
2013-present
2013-present
2017-present
2015-present
2011-present
2011-present
2017-present
2016-present
2017-present
2011-present
2017-present

International Journal of Thermal Sciences
Journal of Alloys and Compounds
Journal of Biomedical Optics

Journal of Energy Resources Technolo-
gies

Journal of Microelectromechanical Sys-
tems

Journal of Micromechanics and Microen-
gineering

Journal of the Acoustical Society of Amer-
ica

Lab on a Chip

Langmuir

Microfluidics and Nanofluidics

Nature Microsystems and Nanoengineer-
ing

Nature Scientific Reports

Optics Express

Optics Letters

PLOS ONE

RSC Advances

Science and Technology for the Built En-
vironment

Scientific Reports

Sensors and Actuators A

Herbert Wertheim
College of Engineering
UNIVERSITY of FLORIDA

UF
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S. Bigham, A. Fazeli, S. Moghaddam,
"Physics of Microstructures Enhancement
of Thin Film Evaporation Heat Transfer in
Microchannels Flow Boiling," Scientific Re-
ports, vol. 7, pp. 44745, 2017

S. Bigham, S. Moghaddam, "Physics of the
Microchannel Flow Boiling Process and
Comparison with the Existing Theories,"
Journal of Heat Transfer, vol. 139, issue 11,
pp. 111503, 2017

T. S. Bonny, M. Pan, J. C. Loeb, X. Jiang,g
A. Eiguren-Fernandez, S. Hering, Z. H. Fan,
C-Y Wu, J. A. Lednicky, “Drifted Influenza A
and B Viruses Collected by a Water-Based

Built Environment, vol. 23, issue 6, pp 871-
874, 2017

X. Dai, H. Yang, T. Shan, H. Xie, S. A Ber-
celi, H. Jiang, “Miniature endoscope for mul-
timodal imaging,” ACS Photonics, vol. 4, is-
sue 1, pp. 174-180, 2017

J. Ewing, Y. Wang, D. P. Arnold, “High-cur-
rent-density electrodeposition using pulsed
and constant currents to produce thick CoPt
magnetic films on silicon substrates,” AlIP
Advances, vol. 8, pp. 056711, 2018

S.-P. Fang, P. Jao, D. E. Senior, K.-T. Kim,
Y.-K. Yoon, "Study on high throughput na-
nomanufacturing of photopatternable nano-

Condensation Growth Air Sampler in a Stu-

fibers using tube nozzle electrospinning

dent Health Care Center during an Influ-

with multi-tubes and multi-nozzles," Micro

enza Outbreak,” Genome Announcements
(American Society for Microbiology), vol. 5,
issue 15, pp. e00178-17, 2017

C. L. Cassano, T. Georgiev, Z. H. Fan, “Us-
ing Airbrushes to Pattern Reagents for Mi-

and Nano Systems Letters, vol. 5, issue 10,
2017

A. Fazeli, S. Moghaddam, "A New Para-
digm for Understanding and Enhancing the
Critial Heat Flux (CHF) Limit," Scientific Re-

croarrays and Paper-fluidic_Devices," Mi-
crosystems & Nanoengineering, vol. 3, pp.
17055; 2017

K. Chen, T. Georgiev, W. Sheng, X. Zheng,
J. I. Varillas, J. Zhang, Z. H. Fan, “Tumor
Cell Capture Patterns around Aptamer-Im-
mobilized Microposts in_Microfluidic De-
vices,” Biomicrofluidics, vol. 11, issue 5, pp.
054110; 2017

J. Cheng, W. Liu, Q. Chen, N. Xu, Q. Sun,
Y. Liu, W. Wang, H. Xie, “A MEMS variable
optical attenuator based on a vertical comb
drive with self-elevated stators,” Sensors
and Actuators A: Physical, vol. 271, pp.
398-408, 2018

D. Chugh, K. Gluesenkamp, O. Abdelaziz,
S. Moghaddam, "lonic liquid-based hybrid
absorption _cycle for water heating, dehu-
midification, and cooling," Applied Energy,
vol. 202, pp. 746-754, 2017

L. Cremaschi, S. Moghaddam, "Editorial:

ports, vol. 7, issue 1, pp. 5184, 2017

J. L. Garcia-Cordero, Z. H. Fan, “Sessile
droplets for chemical and biological as-
says”, Lab on a Chip, vol. 17, issue 13, pp.
2150-2166, 2017

N. Garraud, R. Dhavalikar, L. Maldonado-
Camargo, D. P. Arnold, C. Rinaldi, “Design
and validation of magnetic particle spec-
trometer for characterization of magnetic
nanoparticle relaxation dynamics,” AlIP Ad-
vances, vol. 7, issue 5, pp. 056730, 2017
K. Gluesenkamp, D. Chugh, O. Abdelaziz,
S. Moghaddam, "Efficiency Analysis of
Semi-Open Sorption Heat Pump Systems,"
Renewable Energy, vol. 110, pp. 95-104,
2017

B. A. Griffin, M. D. Williams, B. V. Sankatr,
G.Wang, L. N. Cattafesta, M. Sheplak, “The
electromechanical behavior of piezoelectric
thin film composite diaphragms possessing
in-plane _stresses,” Journal of Microme-

Recent Advances on Heat and Mass Trans-
fer in Refrigeration and Air Conditioning
Systems," Science and Technology for the

chanics and Microengineering, vol. 27, is-
sue 4, pp. 045017, 2017

UF [FLORIDA
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H. Guo, C. Song, H. Xie, L. Xi, “Photoacous-
tic_endomicroscopy based on a MEMS
scanning mirror,” Optics Letters, vol. 42, is-
sue 22, pp. 4615-4618, 2017

S. Hwangbo, H.-Y. Yang, Y.-K. Yoon, "Mu-
tual Coupling Reduction using Microm-

AN

Transducers," IEEE Transactions on Nu-
clear Science, vol. 64, issue 1, pp. 233-238,
2017

P. D. Lomenzo, C.-C. Chung, C. Zhou, J. L.
Jones, T. Nishida, “Doped HfosZros0, for
high efficiency integrated supercapacitors,”
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