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M.A. Schmidt, MIT
B.E. Gnade, UT Dallas
A.A. Seshia, University of Cambridge
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L.-Y. Chen, Post-Doc. Assc., MTL

GraduatE studEnts
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undErGraduatE studEnts
Y. Niu, UROP, EECS

support staFF
C. Collins, Admin. Asst. II

publiCations
L.F. Velásquez-García and A.I. 
Akinwande, “A PECVD CNT-based open 
architecture field ionizer for portable 
mass spectrometry,” presented at the 
IEEE MEMS 2008 Conference, Tucson, AZ, 
Jan. 2008.

B. Gassend, L.F. Velásquez-García, A.I. 
Akinwande, and M. Martınez-Sanchez, 
“Fabrication of a fully integrated 
electrospray array with applications to 
space propulsion,” presented at the IEEE 
MEMS 2008 Conference, Tucson, AZ, Jan. 
2008.

I. Nausieda, K. Ryu, I. Kymissis, A.I. 
Akinwande, V. Bulović, and C.G. Sodini, 
“An organic active-matrix imager,” IEEE 
Transactions on Electron Devices, vol. 55, 
no. 2, pp. 527-532, Feb. 2008.

L.F. Velásquez-García, B. Adeoti, Y. Niu, 
and A.I. Akinwande, “Uniform high 
current field emission of electrons from 
Si and CNF FEAs individually controlled 
by Si Pillar Ungated FETs,” presented at 
the IEEE International Electron Device 
Meeting, 2007.

L.-Y. Chen, L.F. Velásquez-García, X. 
Wang, K. Teo, and A.I. Akinwande, 
“A Micro ionizer for portable mass 
spectrometers using double-gated 
isolated vertically aligned carbon 
nanofiber arrays,” presented at the IEEE 
International Electron Device Meeting, 
2007.

L.F. Velásquez-García, L.-Y. Chen and 
A.I. Akinwande, “Recent MEMS/NEMS 
activities at the Microsystems Technology 
Laboratories of MIT,” presented at the 
14th International Display Workshops, 
Sapporo, Japan, Dec. 2007.

A. Wang, K. Ryu, J. Perkins, I. Nausieda, 
B. Yaglioglu, V. Bulović, C.G. Sodini, 
and A.I. Akinwande, “Near-room-
temperature processed integrated metal 
oxide field effect transistor for large area 
electronics,” MRS 2007 Fall Meeting, 
Symposium, Large-Area Processing 
and Patterning for Active Optical and 
Electronic Devices, Boston MA, USA, Nov. 
2007.

B. Gassend, L.F. Velásquez-García, A.I. 
Akinwande, and M. Martınez-Sanchez, 
“A fully-integrated microfabricated 
externally-wetted electrospray thruster,” 
presented at the 30th International 
Electric Propulsion Conference, Florence, 
Italy, Sept. 2007.

L.F. Velásquez-García and A.I. Akinwande, 
“A MEMS CNT-based neutralizer 
for micro-propulsion applications,” 
presented at the 30th International 
Electric Propulsion Conference, Florence, 
Italy, Sept. 2007. 

L.-Y. Chen, L.F. Velásquez-García, X. 
Wang, K. Cheung, K. Teo, and A.I. 
Akinwande, “Design, fabrication and 
characterization of double-gated 
vertically aligned carbon nanofiber 
field emitter arrays,” Technical Digest 
of the 20th International Vacuum 
Nanoelectronics Conference, July 2007, pp. 
82-83. 

L.F. Velásquez-García, K. Cheung, and 
A.I. Akinwande, “Improvements on 
an out-of-plane MEMS quadrupole for 
portable mass spectrometry,” Technical 
Digest of the 20th International Vacuum 
Nanoelectronics Conference, July 2007, 
pp. 2-3.

K. Cheung, L.F. Velásquez-García, and A.I. 
Akinwande, “First principles optimization 
of mass producible microscaled linear 
quadrupoles for operation in higher 
stability regions,” Technical Digest 
of the 20th International Vacuum 
Nanoelectronics Conference, July 2007, pp. 
214-215.

L.F. Velásquez-García, B.J. Adeoti, Y. Niu 
and A.I. Akinwande, “High density field 
emission arrays with current regulation 
using high aspect ratio si pillars,” 
presented at the 20th International 
Vacuum Nanoelectronics Conference, 
Chicago IL, July 2007.

B. Gassend, L.F. Velásquez-García, A.I. 
Akinwande, and M. Martınez-Sanchez, 
“A fully-integrated microfabricated 
externally-wetted electrospray thruster,” 
in Proc. AIAA 2007-5182, 43rd AIAA/
ASME/SAE/ASEE Joint Propulsion 
Conference & Exhibit, July 2007, 
Cincinnati, OH.

L.F. Velásquez-García and A.I. Akinwande, 
“An out-of-plane MEMS quadrupole 
for a portable mass spectrometer,” in 
Proc. International Solid-State Sensors, 
Actuators and Microsystems Conference, 
Lyon, France, June 2007, pp. 2315-2320.

I. Nausieda, K. Ryu, I. Kymissis, A.I. 
Akinwande, V. Bulović, and C.G. Sodini, 
“An organic imager for flexible large 
area electronics“ International Solid-
State Circuits Conference 2007 Digest of 
Technical Papers, Feb. 2007, pp. 72-73
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Dimitri A. Antoniadis
Ray and Maria Stata Professor of Electrical Engineering
Department of Electrical Engineering and Computer Science

Collaborators
T. Equi,  FCRP Materials, Structures, 
and Devices Focus Center, Executive 
Director

GraduatE studEnts
J. Hennessy, Res. Asst., EECS
A. Khakifirooz, Res. Asst., EECS
J-K. Lee, Res. Asst., EECS
O. Nayfeh, Res. Asst., EECS
A. Ritenour, Res. Asst., EECS

support staFF
W. Rokui, Admin. Asst. II

publiCations
A. Khakifirooz and D.A. Antoniadis, 
“MOSFET performance scaling -- part I: 
historical trends,” IEEE Trans. Electron 
Devices, vol. 55, no. 6, June 2008, to be 
published.

A. Khakifirooz and D.A. Antoniadis, 
“MOSFET performance scaling -- part II: 
future directions,” IEEE Trans. Electron 
Devices, vol. 55, no. 6, June 2008, to be 
published.

A. Khakifirooz, A. Ritenour, J. Hennessy, 
and D.A. Antoniadis, “Investigation of 
poor carrier transport in germanium 
NFETs,” presented at IEEE Semiconductor 
Interface Specialists Conf., Dec. 2007. 

A. Khakifirooz and D.A. Antoniadis, 
“Prospects of performance scaling 
for  high-performance CMOS,” to be 
presented at European Solid-State Device 
Research Conf., 2008. (Invited)

O.M. Nayfeh, C. Ni Chleirigh, J.L. Hoyt, 
and D.A. Antoniadis, “Measurement of 
Enhanced Gate-Controlled Band-to-Band 
Tunneling in Highly Strained Silicon-
Germanium Diodes,” IEEE Electron Device 
Letters, 2008, to be published.

O.M. Nayfeh, and D.A. Antoniadis, 
“Calibrated Hydrodynamic Simulation of 
Well-Tempered Deeply-Scaled Nanowire 
Field Effect Transistors,” in Proc. IEEE 
Simulation of Semiconductor Processes 
and Devices Conference, Vienna, Austria, 
Sept. 2007, pp. 305-308.

O.M. Nayfeh, D.A. Antoniadis, K. Mantey, 
and M.H. Nayfeh, “Memory Effects in 
Metal-Oxide-Semiconductor Capacitors 
Incorporating Dispensed Highly Mono-
disperse 1nm Si Nanoparticles,” Ap-
plied Physics Letters, vol. 90, no. 15, pp. 
153105:1-3, Apr. 2007.

O.M. Nayfeh, D.A. Antoniadis, K. Mantey, 
and M.H. Nayfeh, “Memory Effects in 
Metal-Oxide-Semiconductor Capacitors 
Incorporating Dispensed Highly Mono-
disperse 1nm Si Nanoparticles,” in Proc. 
Device Research Conference, South Bend, 
IN, June 2007, pp. 219-220.

H.P. Yu, K L. Pey, W.K. Choi, M.K. Da-
wood, H.G. Chew, D.A. Antoniadis, E.A. 
Fitzgerald, and D.Z. Chi, “Effect of yt-
trium interlayer on Ni germanided metal 
gate workfunction in SiO2/HfO2,” IEEE 
Electron Device Letters, vol. 28, no. 12, pp. 
1098-1101, Dec. 2007.

H.P. Yu, K.L. Pey, W.K. Choi, D.A. Antonia-
dis, E.A. Fitzgerald, M.K. Dawood, K.Q. Ow 
and D.Z. Chi, “Full range workfunction 
tunning of MOSFETs using interfacial yt-
trium layer in fully germanided Ni gate,” 
presented at ECS 211th meeting, Chicago, 
2007.
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Marc A. Baldo
Associate Professor
Department of Electrical Engineering and Computer Science

Collaborators
T. Van Voorhis, MIT Dept of Chemistry
T. Swager, MIT Dept of Chemistry

postdoCtoral assoCiatEs
M. Segal
L. Theogarajan
S. Goffri

GraduatE studEnts
J. Mapel, Res. Asst., EECS
K. Milaninia, Res. Asst., MSE
B.N. Limketkai, Res. Asst., EECS
M. Bora, Res. Asst., Physics
K. Celebi, Res. Asst., Physics
T. Heidel, Res. Asst., EECS
M. Currie, Res. Asst., EECS
P. Jadhav, Res. Asst., EECS
J. Lee, Res. Asst., EECS
C.L. Mulder, Res. Asst., EECS

support staFF
E. Moran, Admin. Asst. I

publiCations
K. Celebi, T.D. Heidel, and M.A. Baldo, 
“Simplified calculation of dipole energy 
transport in a multilayer stack using 
dyadic Green’s functions,” Optics Express, 
vol. 15, no. 4, pp. 1762-1772, Feb. 2007.

J.K. Mapel, K. Celebi, M. Singh, and M.A. 
Baldo, “Plasmonic excitation of organic 
double heterostructure solar cells,” Ap-
plied Physics Letters, vol. 90, no. 12, pp. 
121102:1-3, Mar. 2007.

B.N. Limketkai, P. Jadhav, and M.A. Baldo, 
“Electric field dependent percolation 
model of charge carrier mobility in amor-
phous organic semiconductors,” Physical 
Review B, vol. 75, no. 11, pp. 113203:1-4, 
Mar. 2007.

M. Bora, D. Schut, and M.A. Baldo, “Com-
binatorial detection of volatile organic 
compounds using metal-phthalocya-
nine field effect transistors,” Analytical 
Chemistry, vol. 79, no. 9, pp. 3298-3303, 
May 2007.

M. Segal,  M. Singh, K. Rivoire, S. Difley, T. 
Van Voorhis, and M.A. Baldo, “Extrafluo-
rescent electroluminescence in organic 
light emitting devices,” Nature Materials, 
vol. 6, no. 5, pp. 374-378, May 2007. 

C.L. Mulder, K. Celebi, K.M. Milaninia, 
and M.A. Baldo, “Saturated and efficient 
blue phosphorescent organic light emit-
ting devices with Lambertian angular 
emission,” Applied Physics Letters, vol. 
90, no. 15, pp. 211109:1-3, 2007.

T.D. Heidel, J.K. Mapel, K. Celebi, M. 
Singh, and M.A. Baldo, “Surface plasmon 
polariton mediated energy transfer in or-
ganic photovoltaic devices,” Applied Phys-
ics Letters, vol. 91, no. 9, pp. 093506:1-3, 
Aug. 2007.

J. Chen, V. Leblanc, S.H. Kang, P.J. Ben-
ning, D. Schut, M.A. Baldo, M.A. Schmidt, 
and V. Bulović, “High definition digital 
fabrication of active organic devices 
by molecular jet printing,” Advanced 
Functional Materials, vol. 17, no. 15, pp. 
2722-2727, Oct. 2007.

T.D. Heidel, J.K. Mapel, K. Celebi, M. 
Singh, and M.A. Baldo, “Analysis of sur-
face plasmon polariton mediated energy 
transfer in organic photovoltaic devices,” 
in Proc. SPIE, San Diego, CA, Aug. 2007, 
vol. 6656, pp. 66560I:1-8.
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Karl K. Berggren
Associate Professor 
Department of Electrical Engineering and Computer Science

Collaborators
M. Bawendi, MIT
V. Bulović, MIT
S. Hamilton, Lincoln Laboratory
S. Harrer, TUM     
A.J. Kerman, Lincoln Laboratory
T. Orlando, MIT
B. Robinson, Lincoln Laboratory
C. Ross, MIT
E. Thomas, MIT

postdoCtoral assoCiatE
D. Morecroft, EECS           

GraduatE studEnts
V. Anant, Res. Asst., EECS
B. Cord, Res. Asst., EECS
E. Dauler, Res. Asst., EECS
X. Hu, Res. Asst., EECS
J. Leu, Res. Asst., EECS
D. Winston, Res. Asst., EECS
J. Yang, Res. Asst., EECS

undErGraduatE studEnts
A. Chao, UROP            
C. Herder, UROP
James White, UROP                                    

visitinG studEnts
J. Kupec, TUM                

support staFF
T. Kuhn, Admin. Asst.
J. Daley, Project Technician, NSL
M. Mondol, Facility Manager,SEBL
L. LaForce, Shop Helper, NSL 

publiCations
A.J. Kerman, E.A. Dauler, J.K.W. Yang, K.M. 
Rosfjord, K.K. Berggren, G. Gol’tsman, 
and B. Voronov, “Constriction-limited 
detection efficiency of superconduct-
ing nanowire single-photon detectors,” 
Applied Physics Letters, vol. 90, no. 10, pp. 
101110:1-3, Mar. 2007. 

J.C. Lee, W.D. Oliver, K.K. Berggren, and 
T.P. Orlando, “Nonlinear resonant be-
havior of a dispersive readout circuit for 
a superconducting flux qubit,” Physical 
Review B, vol. 75, no. 14, pp. 144505:1-10, 
Apr. 2007. 

E. Dauler, B.S. Robinson, A.J. Kerman, 
J.K.W. Yang, K.M. Rosfjord, V. Anant, B. 
Voronov, G. Gol’tsman, and K.K. Berg-
gren, “Multi-element superconducting 
nanowire single-photon detector,” IEEE 
Transactions on Applied Superconductiv-
ity, vol. 17, no. 2, pt. 1, pp. 279-284, June 
2007. 

J.K.W. Yang, A.J. Kerman, E.A. Dauler, V. 
Anant, K.M. Rosfjord, and K.K. Berggren, 
“Modeling the electrical and thermal 
response of superconducting nanowire 
single-photon detectors,” IEEE Transac-
tions on Applied Superconductivity, vol. 
17, no. 2, pt. 1, pp. 581-585, June 2007. 

S. Harrer, J. Yang, G.A. Salvatore. K.K. 
Berggren, F. Ilievski, and C.A. Ross, “Pat-
tern generation by using multi-step room-
temperature nanoimprint lithography,” 
IEEE Transactions on Nanotechnology, 
vol. 6, no. 6, pp. 639-644, Nov. 2007. 

B. Cord, J. Lutkenhaus and K.K. Berggren, 
“Optimal temperature for development 
of poly(methylmethacrylate),” Journal of 
Vacuum Science and Technology B, vol. 25, 
no. 6, pp. 2013-2016, Nov. 2007. 

J.K.W. Yang and K.K. Berggren, “Using 
high-contrast salty development of 
hydrogen silsesquioxane for sub-10-
nm half-pitch lithography,” Journal of 
Vacuum Science and Technology B, vol. 25,  
no. 6, pp. 2025-2029, Nov. 2007. 
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Sangeeta N. Bhatia
Professor
Harvard-MIT Division of Health Sciences & Technology
Department of Electrical Engineering and Computer Science

Collaborators
C. Chen, UPenn
B. Engelward, MIT Biological Eng.
T. Golub, Broad Institute
C. Marcus, Harvard
L. Mahadevan, Harvard University
D. Melton, Harvard University
E. Ruoslahti, Burnham Institute
M. Sailor, UCSD
R. Sasisekharan, MIT
P. Sharp, MIT
J. Shah, Harvard
S. Suresh, MIT
K. Van Vliet, MIT
R. Weissleder, HMS

GraduatE studEnts
A. Chen, Res. Asst., HST
T. Harris, Res. Asst., HST
G. von Maltzahn, Res. Asst., HST
S. Mittal, Res. Asst., EECS 
J. Shan, Res. Asst., HST
Y. Ren, MD/PhD, HST

support staFF
S. Kangiser, Admin. Asst. II
S. Katz, Laboratory Manager
E. Loveday, Technical Assistant

publiCations
J.H. Park, G. von Maltzahn, M.P. Schwartz, 
E. Ruoslahti, S.N. Bhatia, M.J. Sailor, 
“Magnetic iron oxide nanoworms for 
tumor targeting and imaging,” Advanced 
Materials, vol. 20, no. 9, pp. 1630-1635, 
May 2008.

S.R. Khetani and S.N. Bhatia, “Microscale 
human liver tissue for drug develop-
ment,” Nature Biotechnology, vol. 26, no. 
1, pp. 120-126, Jan. 2008.

A.M. Derfus, A.A. Chen, D.H. Min, E. 
Ruoslahti, and S.N. Bhatia, “Targeted 
quantum dot conjugates for siRNA deliv-
ery,”  Bioconjugate Chemistry, vol. 18, no. 
5, pp. 1391-1396, Sept. 2007.

J.M. Higgins, D.T. Eddington, S.N. Bhatia, 
and L. Mahadevan, “Sickle-cell vasoocclu-
sion and rescue in a microfluidic device,”   
Proc. National Academy of Sciences, vol. 
104, no. 51, pp. 20496-20500, Dec. 2007.

A.M. Derfus, G. von Maltzahn, T.J. Harris, 
T. Duza, K.S. Vecchio, E. Ruoslahti, and 
S.N. Bhatia, “Remotely triggered release 
from magnetic nanoparticles,” Advanced 
Materials, vol. 19, pp. 3932-3936, 2007.

G. von Maltzahn, T.J. Harris, J.H. Park,  
A.J. Schmidt, M.J. Sailor, and S.N. Bhatia,  
“Nanoparticle self-assembly gated by 
logical proteolytic triggers,” Journal of the 
American Chemical Society, vol. 129, pp. 
6064-6065, 2007.

E.E. Hui and S.N. Bhatia,  “Micromechani-
cal control of cell-cell interactions,”  Proc. 
National Academy of Sciences, vol. 104, 
pp. 5722-5726, 2007.

V. Liu Tsang, A.A. Chen, L.M. Cho, K.D. 
Jadin, R.L. Sah, S. DeLong, J.L.  West, and 
S.N. Bhatia, “Fabrication of 3D hepatic 
tissues by additive photopatterning of 
cellular hydrogels,”  FASEB Journal,  vol. 
21, pp. 790-801, 2007.

S.R. Khetani and S.N. Bhatia, “Engineer-
ing tissues for in vitro applications,” 
Current Opinion in Biotechnology, vol. 17, 
pp. 524-531, 2006.

D.R. Albrecht, G.H. Underhill, T.B. 
Wassermann, R.L. Sah, and S.N. Bhatia, 
“Probing the role of multicellular organi-
zation in 3D microenvironments,” Nature 
Methods, vol. 3, pp. 369-375, Apr. 2006.

T.J. Harris,  G. von Maltazhn, A.M. Derfus, 
E. Rouslahti, and S.N. Bhatia, “Proteolytic 
actuation of nanoparticle self-assembly,” 
Agnewandte Chemie International Edi-
tion, vol. 41, no. 19, pp. 3161-3165, 2006.

J.H. Park, A.M. Derfus, E. Segal, K.S. 
Vecchio, S.N. Bhatia, and M.J. Sailor,  
“Local heating of discrete droplets using 
magnetic porous silicon-based photonic 
crystals,”  Journal of the American Chemi-
cal Society, vol. 128, no. 24, pp. 7938-7946, 
2006.

M.P. Schwartz, A.M. Derfus, S.D. Alvarez, 
S.N. Bhatia, and M.J. Sailor, “The smart 
petri dish: A nanostructured photonic 
crystal for real-time monitoring of living 
cells,”  Langmuir, vol. 22, pp. 7084-7090 
2006. 

C. Flaim, S. Chien, and S.N. Bhatia, “An ex-
tracellular matrix microarray for probing 
cellular differentiation,” Nature Methods, 
vol. 2, no. 2, pp. 119-125, 2005.

A.A. Chen, A.M. Derfus, S.R. Khetani and 
S.N. Bhatia, “Quantum dots to monitor 
RNAi delivery and improve gene silenc-
ing,”  Nucleic Acids Research, vol. 33, no. 
22, p. e190, 2005.

J.W. Allen, S.R. Khetani and S.N. Bhatia, 
“In vitro zonation and toxicity in a hepa-
tocyte bioreactor,” Toxicological Sciences, 
vol. 84, pp. 110-119, Mar. 2005.

J. Dorvee, A.M. Derfus, S.N. Bhatia  and 
M.J. Sailor, “Manipulation of liquid 
droplets using amphiphilic, magnetic 1-D 
photonic crystal chaperones,” Nature 
Materials, vol. 3, no. 12, pp. 896-899, Dec. 
2004.

V. Chin, S. Sanga, P. Taupin,  J. Scheel, F.G. 
Gage, and S.N. Bhatia, “A microfabricated 
platform for studying stem cell fates,” 
Biotechnology and Bioengineering, vol. 88, 
no. 3, pp. 399-415, Mar. 2004.

D. Albrecht, R. Sah and S.N. Bhatia, 
“Geometric and material determinants of 
patterning efficiency by dielectrophore-
sis,” Biophysical Journal,  vol. 87, no. 4, pp. 
2131-2147, Apr. 2004.

S. Khetani, G. Szulgit, J. Del Rio, C. Barlow, 
and S.N. Bhatia, “Exploring mechanisms 
of stromal-epithelial cell interactions 
using gene expression profiling,” Hepatol-
ogy, vol. 40, no. 3, pp. 545-554, Aug. 2004.
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Duane S. Boning
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
S.F. Yoon, NTU, Singapore

GraduatE studEnts
K. Balakrishnan, Res. Asst., EECS
A. Chang, Res. Asst., EECS
N. Drego, Res. Asst., EECS (co-super-
vised with Prof. A.P. Chandrakasan)
W. Fan, Res. Asst., EECS
D. Lim, Res. Asst., EECS
A. Farahanchi, Res. Asst., EECS
J. Johnson, Res. Asst., EECS
H. Taylor, Res. Asst., EECS

visitinG sCiEntistsisitinG sCiEntists
J. Lee, Samsung
E. Paul, Stockton College

support staFF
S. Blake, Admin. Asst. II

publiCations
H.T. Pham, S.F. Yoon, K.P. Chen, and D.S. 
Boning, “Characterization of carbon-
doped InSb diode grown by molecular 
beam epitaxy,” Journal of Physics D: Ap-
plied Physics, vol. 41, no. 2, pp. 025304:1-
6, Jan. 2008.

H.K. Taylor and D. S. Boning, “Diffraction-
based approaches to the in-situ mea-
surement of dimensional variations in 
components produced by thermoplastic 
micro- and nano-embossing,” presented 
at the 5th International Symposium on 
Nanomanufacturing, Singapore, Jan. 
2008.

Z.G. Xu, S G. Li, S.F. Yoon, Z.P. Fang, K. 
Youcef-Toumi, D.J. Burns, V. Shilpiekan-
dula, H.K. Taylor, and D.S. Boning, “Com-
plete surface distinguishing and overlap-
ping technology for three-dimensional 
image processing of micro devices,” pre-
sented at the 5th International Symposium 
on Nanomanufacturing, Singapore, Jan. 
2008.

Z. Li, D. Truque, D. Boning, R. Caramto, 
and C. Borst, “Modeling wafer level uni-
formity in electrochemical-mechanical 
polishing (ECMP),” presented at the Ad-
vanced Metallization Conference, Albany, 
NY, Oct. 2007.

D.S. Boning, “Modeling of chip-scale 
pattern dependencies in interconnect 
fabrication processes,” presented at the 
Advanced Metallization Conference, 
Albany, NY, Oct. 2007.

H.K. Taylor, B. Chen, C. Iliescu, and 
D.S. Boning, “Computationally efficient 
modeling of pattern dependencies in 
the micro-embossing of thermoplastic 
polymers,”presented at the 33rd Interna-
tional Conference on Micro- and Nano-
Engineering, Copenhagen, Denmark, Sept. 
2007.

H.K. Taylor, Z. Xu, L. Shiguang, K. Youcef-
Toumi, Y.S. Fatt, and D.S. Boning, “Moire 
fringe method for the measurement of 
distortions of hot-embossed polymeric 
substrates,” presented at the 9th Interna-
tional Symposium on Laser Metrology, 
Singapore, June-July 2008.

D.S. Boning, “Chip-scale modeling of CMP 
and plating processes,” presented at the 
Fourth International Copper Interconnect 
Technology Symposium, Fudan University, 
Shanghai, China, May 2007. Also at Tsing-
hua University, Beijing, China, May 2007.

K.O. Abrokwah, P.R. Chidambaram, and 
D.S. Boning, “Pattern based prediction for 
plasma etch,” IEEE Transactions on Semi-
conductor Manufacturing, vol. 20, no. 
2, pp. 77-86, May 2007.

H.T. Pham, S.F. Yoon, K.H. Tan, and D.S. 
Boning, “Effects of nitrogen incorporation 
in InSb1-xNx grown using radio frequency 
plasma-assisted molecular beam epitaxy,” 
Applied Physics Letters, vol. 90, no. 9, pp. 
092115:1-3, Mar. 2007.
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V. Michael Bove, Jr.
Principal Research Scientist
Media Arts and Sciences Program/Media Laboratory

Collaborators
W. J. Plesniak, Brigham and Women’s 
Hospital

postdoCtoral assoCiatEs
Q. Smithwick, MIT Media Laboratory

GraduatE studEnts
J. Barabas, Res. Asst., MAS
D. Smalley, Res. Asst., MAS
A. L. Santos, Res. Asst., MAS
B. Taylor, Res. Asst., MAS

support staFF
K. Hall, Admin. Asst. II

publiCations
S.A. Benton and V. M. Bove. Jr., Holo-
graphic Imaging. New York: Wiley, 2008.

Q.Y. Smithwick, D.E. Smalley, V.M. Bove, 
Jr., and J. Barabas, “Progress in holo-
graphic video displays based on guided-
wave acousto-optic devices,” in Proc. SPIE 
Practical Holography XXII: Materials 
and Applications, San Jose, CA, 2008, vol. 
6912, pp. 69120H:1-10.

J. Kalanithi and V.M. Bove, Jr., “Con-
nectibles: Tangible social networks,” 
presented at the Proc. 2nd International 
Conf. on Tangible and Embedded Interac-
tion (TEI ’08), 2008.

D.E. Smalley, Q.Y.J. Smithwick, and V. 
M. Bove, Jr., “Holographic video display 
based on guided-wave acousto-optic 
devices,” in Proc. SPIE Practical Hologra-
phy XXI, San Jose, CA, 2007, vol. 6488, pp. 
64880L:1-7.

W. Plesniak, M. Halle, V.M. Bove, Jr., J. 
Barabas, and R. Pappu, ”Reconfigurable 
image projection (RIP) holograms,” 
Optical Engineering, vol. 45, no. 11, pp. 
115801:1-15, Nov. 2006.

V.M. Bove, Jr., W.J. Plesniak, T. Quentmey-
er, and J. Barabas, “Real-time holographic 
video images with commodity PC hard-
ware,” in Proc. SPIE Stereoscopic Displays 
and Virtual Reality Systems XII, San Jose, 
CA, 2005, vol. 5664, pp. 255-262.

D. Butler, V.M. Bove, Jr., and S. Sridharan, 
“Real-time adaptive foreground/back-
ground segmentation,” EURASIP Journal 
on Applied Signal Processing, vol. 14, no. 
11, pp. 2292-2304, Aug. 2005.

B.C. Dalton and V.M. Bove, Jr., “Audio-
based self-localization for ubiquitous 
sensor networks,” in Proc. 118th Audio En-
gineering Society Convention, Barcelona, 
Spain, 2005.
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Vladimir Bulović
Associate Professor 
Department of Electrical Engineering and Computer Science

Collaborators
A.I. Akinwande, MIT
M.A. Baldo, MIT
M. Bawendi, MIT
P. Benning, HP
T. Bloomstein, Lincoln Laboratory
M. Chaparala, HP
F. Jaworski, Raytheon
P. Mardilovich, HP
A. Nurmikko, Brown Univ.
D. Schut, HP
M.A. Schmidt, MIT
C.G. Sodini, MIT
T. Swager, MIT

postdoCtoral assoCiatEs
J. Chen
C. Madigan
M. Panzer
J. Tischler
B. Yaglioglu

GraduatE studEnts
H. Abdu, Res. Asst., EECS 
G. Akselrod, Res. Asst., Physics
P. Anikeeva, Res. Asst., DMSE 
A. Arango, Res. Asst., EECS 
S. Bradley, Res. Asst., EECS 
D. Friend, Res. Asst., EECS

J. Ho, Res. Asst., EECSAsst., EECS
Q. Hu, Res. Asst., Harvard Univ. 
J. Leu, Res. Asst., EECS 
I. Nausieda, Res. Asst., EECSECS
T. Osedach, Res. Asst., Harvard Univ.
S. Paydavosi, Res. Asst, EECS
J. Rowehl, Res. Asst, DMSE
Y. Shirasaki, Res. Asst., EECS 
H. Tang, Res. Asst., EECS
V. Wood, Res. Asst., EECS
J. Yu, Res. Asst., EECS

support staFF
L. Kim, Asst.
M. Pegis, Admin. Asst. II

publiCations
J. Ho, A. Arango and V. Bulović, “Lateral 
organic bi-layer heterojunction photo-
conductors,” Applied Physics Letters, 
2008, to be published.

J. Yu and V. Bulović, “Using integrated 
optical feedback to counter pixel aging 
and stabilize light output of organic LED 
display technology,” IEEE Journal of Dis-
play Technology, 2008, to be published.

C. Madigan, E. Howe, V. Bulović, P. 
Mardilović, and P. Kornilovitch, “Pla-
narization in electrochemically fabricated 
nanodimensional films,” Journal of 
Physical Chemistry C, vol. 112, no. 19, pp. 
7318-7325, May 2008.

J.M. Caruge, J.E. Halpert, V. Wood, V. 
Bulović, and M.G. Bawendi, “Colloidal 
quantum-dot light-emitting diodes with 
metal-oxide charge transport layers,” Na-
ture Photonics, vol. 2, no. 4, pp. 247-250, 
Apr. 2008.

I. Nausieda, K. Ryu, I. Kymissis, A. 
Akinwande, V. Bulović, and C.G. Sodini, 
“An organic active-matrix imager,” IEEE 
Transactions on Electron Devices, vol. 55, 
no. 2, pp. 527-532, Feb. 2008.

H. Huang, A. Dorn, G.P. Nair, V. Bulović, 
and M.G. Bawendi, “Bias-induced pho-
toluminescence quenching of single col-
loidal quantum dots embedded in organic 
semiconductors,”Nano Letters, vol. 7, no. 
12, pp. 3781-3786, Dec. 2007.

J.L. Chen, V. Leblanc, S.H. Kang, P.J. Ben-
ning, D. Schut, M.A. Baldo, M.A. Schmidt, 
and V. Bulović, “High definition digital 
fabrication of active organic devices 
by molecular jet printing,” Advanced 
Functional Materials, vol. 17, no. 15, pp. 
2722-2727, Oct. 2007.

Q. Zhang, T. Atay, J.R. Tischler, M.S. 
Bradley, V. Bulović, and A.V. Nurmikko, 
“Highly efficient resonant coupling of 
optical excitations in hybrid organic/in-
organic semiconductor nanostructures,” 
Nature Nanotechnology, vol. 2, no. 9, pp. 
555-559, Sept. 2007.

P.O. Anikeeva, J.E. Halpert, M.G. Bawendi, 
and V. Bulović, “Electroluminescence 
from a mixed red-green-blue colloidal 
quantum dot monolayer,” Nano Letters, 
vol. 7, no. 8, pp. 2196-2200, Aug. 2007.

J. Yu and V. Bulović, “Micropatterning 
metal electrode of organic light emitting 
devices using rapid polydimethylsiloxane 
lift-off,” Applied Physics Letters, vol. 91, 
no. 4, pp. 043102:1-3, July 2007.

J.R. Tischler, M.S. Bradley, Q. Zhang, T. 
Atay, A. Nurmikko, and V. Bulović, “Solid 
state cavity QED: Strong coupling in or-
ganic thin films,” Organic Electronics, vol. 
8, no. 2-3, pp. 94-113, Apr.-June 2007.

V. Bulović and C. Adachi, eds, “Special 
issue on coupled states of excitons, 
photons, and plasmons in organic struc-
tures,” Organic Electronics, vol. 8, no. 2-3, 
pp. 77-292, Apr.-June 2007.

V. Leblanc, J.L. Chen, S.H. Kang, V. 
Bulović, and M.A. Schmidt, “Microma-
chined printheads for the evaporative 
patterning of organic materials and met-
als,” Journal of Microelectromechanical 
Systems, vol. 16, no. 2, pp. 394-400, Apr. 
2007.

C. Madigan and V. Bulović, “Exciton 
energy disorder in polar amorphous 
organic thin films: Monte Carlo calcula-
tions,” Physical Review B, vol. 75, no. 8, pp. 
081403:1-4, Feb. 2007.

H. Huang, A. Dorn, V. Bulović,  and M.G. 
Bawendi, “Electrically driven light emis-
sion from single colloidal quantum dots 
at room temperature,” Applied Physics 
Letters, vol. 90, no. 2, pp. 023110:1-3, Jan. 
2007.
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Anantha P. Chandrakasan
Joseph F. & Nancy P. Keithley Professor of Electrical Engineering 
Department of Electrical Engineering and Computer Science

GraduatE studEnts
M. Bhardwaj, Res. Asst., EECS
J. Bohorquez, Res. Asst., EECS (co-super-
vised with Prof. J.L. Dawson)
F. Chen, Res. Asst., EECS (co-supervised 
with Prof. V. Stojanović)
H.W. Chung, Res. Asst., EECS
D. Daly, Res. Asst., EECS
N. Drego, Res. Asst., EECS (co-super-
vised with Prof. D. Boning)
D. Finchelstein, Res. Asst., EECS
N. Ickes, Res. Asst., EECS
J. Kwong, TI Fellowship, Res. Asst., EECS

P. Lajevardi, Res. Asst., (co-supervised 
with Prof. H. Lee)
K-J. Lee, Res. Asst., EECS (co-supervised 
with Prof. J. Kong)
P. Mercier, Res. Asst., EECS
M. Qazi, Res. Asst., EECS
Y. Ramadass, Res. Asst., EECS
C. Schmitt, Res. Asst., EECS
M. Sinangil, Res. Asst., EECS
V. Sze, Res. Asst., EECS
N. Verma, Intel Fellowship, Res. Asst., 
EECS
M. Yip, Res. Asst., EECS

undErGraduatE studEnts
H. Liang
L. Tian  
T. Wen

visitinG studEnt
Y. Koken

support staFF
M. Flaherty, Senior Admin. Asst.

publiCations
J.L. Bohorquez, J.L. Dawson, and A.P. Chan-
drakasan, “A 350µW CMOS MSK transmit-
ter and 400µW OOK super-regenerative 
receiver for medical implant communica-
tions,” IEEE Symposium on VLSI Circuits, 
pp. 32-33, June 2008.

A.P. Chandrakasan, D.C. Daly, J. Kwong, 
and Y.K. Ramadass, “Next generation 
micro-power systems,” IEEE Symposium 
on VLSI Circuits, pp. 2-5, June 2008.

B.P. Ginsburg and A.P. Chandrakasan, 
“The mixed signal optimum energy point: 
Voltage and parallelism,” ACM/IEEE Design 
Automation Conference, Anaheim, CA, pp. 
244-249, June 2008.

P.P. Mercier, D.C. Daly, and A.P. Chan-
drakasan, “A 19pJ/pulse UWB transmitter 
with dual capacitively-coupled digital 
power amplifiers,” IEEE Radio Frequency 
Integrated Circuits (RFIC) Symposium, pp. 
47-50, June 2008.

P.P. Mercier, D.C. Daly, M. Bhardwaj, 
D.D. Wentzloff, F.S. Lee, and A.P. Chan-
drakasan, “Ultra-low-power UWB for sen-
sor network applications,” IEEE Interna-
tional Symposium on Circuits and Systems, 
May 2008, pp. 2562-2565.

N. Verma and A.P. Chandrakasan, “A high-
density 45nm SRAM using small-signal 
non-strobed regenerative sensing,” in Proc. 
IEEE International Solid-State Circuits 
Conference, San Francisco, CA, Feb. 2008, 
pp. 380-381, 

J. Kwong, Y. Ramadass, N. Verma, M. 
Koesler, K. Huber, H. Moormann, and A.P. 
Chandrakasan, “A 65nm sub-Vt micro-
controller with integrated SRAM and 
switched-capacitor DC-DC converter,” in 

Proc. IEEE International Solid-State Cir-
cuits Conference, San Francisco, CA, Feb. 
2008,  pp. 318-319.

B.P. Ginsburg and A.P. Chandrakasan, 
“Highly interleaved 5b 250MS/s ADC with 
redundant channels in 65nm CMOS,” in 
Proc. IEEE International Solid-State Cir-
cuits Conference, San Francisco, CA, Feb. 
2008, pp. 240-241.

D.C. Daly and A.P. Chandrakasan, “A 6-bit, 
0.2V to 0.9V highly digital flash ADC with 
comparator redundancy,”in Proc. IEEE 
International Solid-State Circuits Confer-
ence, San Francisco, CA, Feb. 2008,  pp. 
554-555.

N. Verma, J. Kwong, and A.P. Chan-
drakasan, “Nanometer MOSFET Variation 
in minimum energy subthreshold circuits,” 
IEEE Transactions on Electron Devices, vol. 
55, no. 1, pp. 163-174, Jan. 2008. 

N. Verma and A.P. Chandrakasan, “A 256 
kb 65 nm 8T subthreshold SRAM employ-
ing sense-amplifier redundancy,” IEEE 
Journal of Solid-State Circuits, vol. 43, no. 
1, pp. 141-149, Jan. 2008. 

Y.K. Ramadass and A.P. Chandrakasan, 
“Minimum energy tracking loop with 
embedded DC-DC converter enabling 
ultra-low-voltage operation down to 250 
mV in 65 nm CMOS,” IEEE Journal of Solid-
State Circuits, vol. 43, no. 1, pp. 256-265, 
Jan. 2008.

F.S. Lee and A.P. Chandrakasan, “A 2.5 
nJ/bit 0.65 V pulsed UWB receiver in 90 
nm CMOS,” IEEE Journal of Solid-State 
Circuits, vol. 42, no. 12, pp. 2851-2859, Dec. 
2007.

F. Chen, A. Joshi, V. Stojanović, and A.P. 
Chandrakasan, “Scaling and evaluation of 

carbon nanotubes for VLSI applications,” 
presented at the 2nd International Confer-
ence on Nano-Networks, Sept. 2007.

M. Bhardwaj and A.P. Chandrakasan, 
“Coding under observation constraints,” 
presented at the 45th Allerton Conference 
on Communications, Control and Comput-
ing, Sept. 2007.

D.D. Wentzloff, F. S. Lee, D.C. Daly, M. 
Bhardwaj, P.P. Mercier, A.P. Chandrakasan, 
“Energy efficient pulsed-UWB CMOS cir-
cuits and systems,” presented at the IEEE 
International Conference on Ultra-Wide-
band (ICUWB), Sept. 2007.

T.S. Cho, K.-J. Lee, J. Kong, A.P. Chan-
drakasan, “A Low power carbon nanotube 
chemical sensor system,” in Proc. IEEE 
Custom Integrated Circuits Conference, San 
Jose, CA, Sept. 2007, pp. 181-184.

V. Sze and A.P. Chandrakasan, “A 0.4-V 
UWB baseband processor,” in Proc. IEEE 
International Symposium Low Power 
Electronics and Design,Portland, OR, pp. 
262-267, Aug. 2007. 

Y. Ramadass and A.P. Chandrakasan, “Volt-
age scalable switched capacitor DC-DC 
converter for ultra-low-power on-chip 
applications,” in Proc. IEEE Power Electron-
ics Specialists Conference, Orlando, FL, pp. 
2353-2359, June 2007.

N. Verma and A.P. Chandrakasan, “An Ultra 
Low Energy 12-bit Rate-Resolution Scal-
able SAR ADC for Wireless Sensor Nodes,” 
IEEE Journal of Solid-State Circuits, vol. 42, 
no. 6, pp. 1196-1205, June 2007.
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Luca Daniel
Assistant Professor
Department of Electrical Engineering and Computer Science

Collaborators
A. Megretski, MIT  
J. White, MIT

GraduatE studEnts
B. Bond, Res. Asst., EECS 
T.A. El Moselhy, Res. Asst., EECSAsst., EECS 
X. Hu, Res. Asst., EECS 
K.C. Sou, Res. Asst., EECSAsst., EECS

support staFF
C. Collins, Admin. Asst.

publiCations
T. Moselhy and L. Daniel, “Stochastic 
Integral Equation Solver for Efficient 
variation aware interconnect extrac-
tion,” presented at the IEEE/ACM Design 
Automation Conference, Anaheim, CA, 
June 2008.

K.C. Sou, A. Megretski and L. Daniel, “A 
quasi-convex optimization approach to 
parameterized model order reduction,” 
IEEE Transactions on Computer-Aided 
Design of Integrated Circuits and Systems, 
vol. 27, no. 3, pp. 456-469, Mar. 2008. 

B.N. Bond and L. Daniel, “A piecewise-
linear moment-matching approach to 
parameterized model-order reduction for 
highly nonlinear systems,” IEEE Trans-
actions on Computer-Aided Design of 
Integrated Circuits and Systems, vol. 26 , 
no. 12, pp. 2116-2129, Dec. 2007. 

K.C. Sou, A. Megretski, L. Daniel, “Bound-
ing L2 gain system error due to approxi-
mations of the nonlinear vector field,” in 
Proc. IEEE Conference on Computer-Aided 
Design, San Jose, Nov. 2007, pp. 879-886. 

B. Bond and L. Daniel, “Stabilizing 
schemes for piecewise-linear reduced 
order models via projection and weight-
ing functions,” in Proc. IEEE Conference 
on Computer-Aided Design, San Jose, 
Nov. 2007, pp. 860-867 (Best Paper Award 
Nomination). 

T. Moselhy and L. Daniel, “Stochastic high 
order basis functions for volume integral 
equation with surface roughness,” in Proc. 
IEEE Conference on Electrical Perfor-
mance of Electronic Packaging, San Jose, 
CA, Oct. 2007, pp. 73-76 (Best Student 
Paper Award Nomination). 

X. Hu, T. Moselhy, J. White, and L. Daniel, 
“Optimization-based Wideband Basis 
Functions for Efficient Interconnect 
Extraction,” in Proc. IEEE Conference on 
Design Automation and Test in Europe, 
Nice, France, Apr. 2007, pp. 1-6. 

T. Moselhy , X. Hu, and L. Daniel, “pFFT 
in FastMaxwell: A fast impedance extrac-
tion solver for 3D conductor structures 
over substrate,” in Proc. IEEE Conference 
on Design Automation and Test in Europe, 
Nice, France, Apr. 2007, pp. 1-6 (Best 
Paper Award Nomination). 
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Joel L. Dawson 
Carl Richard Soderberg Career Development Professor of Power Engineering 
Department of Electrical Engineering and Computer Science

GraduatE studEnts
J. Bohorquez, Res. Asst., EECS
S. Chung, Res. Asst., EECS
P. Godoy, Res. Asst., EECS
T. Khanna, Res. Asst., EECS
O. Ogunnika, Res. Asst., EECS
S. Rayanakorn, Res. Asst., EECS
W. Sanchez, Res. Asst., EECS

support staFF
S. Piccarini, Admin. Asst. II

publiCations
S. Chung, J.W. Holloway, and J.L. Dawson, 
“Open-loop digital predistortion using 
Cartesian feedback for adaptive RF power 
amplifier linearization,” to be presented 
at IEEE MTT-S International Microwave 
Symposium, Honolulu, HI, June 2007.

A. Hadiashar and J.L. Dawson, “A chop-
per stabilized CMOS analog multiplier 
with ultra-low DC offsets,” in Proc. IEEE 
European Solid-State Circuits Conference, 
Montreux, Switzerland, Sept. 2006, pp. 
364-367.

J.L. Dawson and T.H. Lee, “Cartesian 
feedback for RF power amplifier lineariza-
tion,” in Proc. American Control Confer-
ence, Boston, MA, July 2004, pp. 361-366.

J.L. Dawson and T.H. Lee, “Automatic 
phase alignment for a fully integrated 
Cartesian feedback power amplifier sys-
tem,” IEEE Journal of Solid-State Circuits, 
vol. 38, no. 12, pp. 2269-2279, Dec. 2003.

J.L. Dawson and T.H. Lee, “Automatic 
phase alignment for a fully integrated 
CMOS Cartesian feedback power ampli-
fier system,” in IEEE International Solid-
State Circuits Conference Digest, San 
Francisco, CA, Feb. 2003, pp. 262-263.  

J.L. Dawson, S.P. Boyd, M. Hershenson, 
and T.H. Lee, “Optimal allocation of local 
feedback in multistage amplifiers via geo-
metric programming,” IEEE Transactions 
on Circuits and Systems I, vol 48, no. 1, pp. 
1-11, Jan. 2001.

J.L. Dawson and T.H. Lee, “Automatic 
phase alignment for high bandwidth 
Cartesian feedback power amplifiers,” in 
Proc. IEEE Radio and Wireless Conference, 
Denver, CO, Sept. 2000, pp. 71-74.

J.L. Dawson, S.P. Boyd, M. Hershenson, 
and T.H. Lee, “Optimal allocation of local 
feedback in multistage amplifiers via geo-
metric programming,” in Proc. 43rd Mid-
west Symposium on Circuits and Systems, 
Lansing, MI, Aug. 2000, pp. 530-533.
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Jesús A. del Alamo
Donner Professor, MacVicar Faculty Fellow 
Department of Electrical Engineering and Computer Science

Collaborators
P.C. Chao, BAE Systems
D. Greenberg, IBM
K. Hayashi, Mitsubishi Electric
T. Hisaka, Mitsubishi Electric
A. Inoue, Mitsubishi Electric
T. Ishida, Mitsubishi Electric
J. Jimenez, Triquint Semic
A. Valdes, MIT
E. Piner, Nitronex

visitinG sCiEntists
Y. Ikura, Fuji Electric

postdoCtoral FEllow
D. H. Kim
N. Waldron

GraduatE studEnts
U. Gogineni, Res. Asst., EECS
J. Joh, Res. Asst., EECS
A. Villanueva, Res. Asst., EECS
L. Xia, Res. Asst., EECS
S. Demirtas, Res. Asst., EECS

undErGraduatE studEnts
A. Ojeda, EECS

support staFF
E. Kubicki, Admin. Asst. II

publiCations
A.A. Villanueva,  J.A. del Alamo, T. Hisaka, 
K. Hayashi, and M. Somerville, ”Deg-
radation uniformity of RF power GaAs 
PHEMTs under electrical stress,” IEEE 
Transactions on Device and Materials Re-
liabiltiiy, Special Issue on III-V Compound 
Semiconductor Device Reliability, 2008, to 
be published.

T. Hisaka, Y. Nogami, H. Sasaki, N. Yo-
shida, K. Hayashi, A. Villanueva, and J.A. 
del Alamo, ”Degradation mechanism of 
AlGaAs/InGaAs power pseudomorphic 
high-electron-mobility transistors under 
large-signal operation,” Japanese Journal 
of Applied Physics, vol. 47, no. 2, pp. 833-
838, 2008.

J. Joh and J.A. del Alamo, ”Critical volt-
age for electrical degradation of GaN 
high electron mobility transistors,” IEEE 
Electron Device Letters, vol. 29, no. 4, pp. 
287-289, April 2008.

P. Saunier, C. Lee, J. Jimenez, A. Balistreri, 
H. Dumka, H. Q. Tserng, M. Y. Kao, U. 
Chowdhury, P. C. Chao, K. Chu, A. Souzis, 
I. Eliashevich, S. Guo, J. del Alamo, J. Joh, 
and M. Shur, “Progress in GaN devices, 
performance and reliability,” presented at 
the SPIE Photonics West Conference, San 
Jose, CA, Jan. 20-24, 2008.

D.-H. Kim and J.A. del Alamo, “Impact of 
lateral engineering on the logic perfor-
mance of sub-50 nm InGaAs HEMTs,” 
presented at the 2007 International Semi-
conductor Device Symposium, College 
Park, MD, Dec. 12-14, 2007.

J.A. del Alamo, “CMOS extension via III-V 
compound semiconductors,” presented 
at the 2007 IEEE International Electron 
Devices Meeting, Washington, DC, Dec. 
2007.

A.A. Villanueva, J.A. del Alamo, T. Hisaka, 
and R. Ishida, “Drain corrosion in RF 
power GaAs PHEMTs,” in Proc. 2007 IEEE 
International Electron Devices Meeting, 
Washington, DC, Dec., 2007, pp. 389-392.

J. Joh and J.A. del Alamo, “Gate current 
degradation mechanisms of GaN high 
electron mobility transistors,”  in Proc. 
2007 IEEE International Electron Devices 
Meeting, Washington, DC, Dec.2007, pp. 
385-388.

D.-H. Kim and J.A. del Alamo, “Logic Per-
formance of 40 nm InAs HEMTs,” in Proc. 
2007 IEEE International Electron Devices 
Meeting, Washington, DC, Dec. 2007, pp. 
629-632.

N. Waldron, D.-H. Kim, and J.A. del Ala-
mo, “90 nm self-aligned InGaAs HEMT 
for logic applications,” in Proc. 2007 IEEE 
International Electron Devices Meeting, 
Washington, DC, Dec. 2007, pp. 633-636.

D.-H. Kim, J.A. del Alamo, J.-H. Lee, and 
K.-S. Seo, ”Logic suitability of 50 nm  
In0.7Ga0.3As HEMTs for beyond-CMOS 
applications,” IEEE Transactions on 
Electron Devices, vol. 54, no. 10, pp. 2606-
2613, Oct. 2007.

J. Joh and J.A. del Alamo, “Effects of 
temperature on electrical degradation of 
GaN high electron mobility transistors,” 
in Proc. 7th International Conference on 
Nitride Semiconductors, Las Vegas, NV, 
Sept. 2007, p. 39.

J.H. Fischer, Mitchell, R., and J.A. del 
Alamo, “Inquiry-learning with WebLab: 
Undergraduate attitudes and experi-
ences,” Journal of Science Education and 
Technology,  vol. 16, no. 4, pp. 337-348, 
Aug. 2007.

J.A. del Alamo and D.-H. Kim, “Beyond 
CMOS: Logic suitability of InGaAs 
HEMTs,” Invited paper. 2007 Indium 
Phosphide & Related Materials Confer-
ence, Matsue, Japan, May 2007, pp. 51-54.
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Clifton G. Fonstad, Jr.
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
Y.S. Fatt, Nanyang Techno-logical Uni-
versity, Singapore
F.J Cadieu, Queens College of CUNY 
C.S. Jin, National University of Singa-
pore
S. Prasad, Northeastern U.
M. Zahn, MIT

GraduatE studEnts
S. Faminini, Res. Asst., EECS
J. Perkins, Res. Asst., EECS
J. Rumpler, Res. Asst., EECS 

undErGraduatE studEnts
D. Cheng, EECS
J. Diaz, EECS

support staFF
M. Pegis, Admin. Asst II

publiCations
C.G. Fonstad, J.J. Rumpler, E.R. Barlkley, 
J.M. Perkkns, and S. Famenini, “Recess 
integration of mirco-cleaved laser diode 
platelets with dielectric wave-guides on 
silicon,” in Proc. of the Novel In-plane 
Semiconductor Lasers Conference VII, 
Photonics West 2008, SPIE Conference 
Proc. vol. 6909, Jan. 2008. Invited paper.

P.A. Postigo, F. Suarez, A. Sanz-Heras, J. 
Sangrador, and C.G. Fonstad, “Growth of 
InP on GaAs(001) by hydrogen-assisted 
low-temperature solid-source molecular 
beam epitaxy,” Journal of Applied Physics, 
vol. 103, no. 1, pp. 013508:1-5, Jan. 2008.

J.M. Perkins and C.G. Fonstad, “Low 
threshold VCSELs recess-integrated on 
Si-CMOS ICs,” Technical Digest of CLEO 
2007, May 2007, to be published.

E.R. Barkley, J.J. Rumpler, J.M. Perkins, S. 
Famenini, and C.G. Fonstad, Jr., “Co-
axial integration of micro-cleaved ridge 
wave-guide gain elements with SiOxNy 
waveguides on silicon,” in Proc. of WOCS-
DICE 2007, Venice, Italy, May 2007, to be 
published.

J.M. Perkins and C.G. Fonstad, “Full 
recess integration of small diameter low 
threshold VCSELs within Si-CMOS ICs,” 
in review.

J.J. Rumpler, and C.G. Fonstad, “Continu-
ous-wave electrically pumped ridge laser 
on silicon” in review.
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Silvija Gradečak
Merton C. Flemings Assistant Professor of Materials Science & Engineering 
Department of Materials Science and Engineering

Collaborators
L. Allard, Oak Ridge NL
K. Berggren, EECS
T. Buonassisi, ME
T. Palacios, EECS
Y. Shao-Horn, ME
E. Thomas, MSE

GraduatE studEnts
M. Brewster, Res. Asst., MSE
S. K. Lim, Res. Asst., MSE
M. Smith, Res. Asst., MSE 
M. Tambe, Res. Asst., MSE

undErGraduatE studEnt
A. Reading, Res. Asst., MSE

visitinG studEnt
C.-H. Tseng, National Cheng Kung  
University, Taiwan

support staFF
J. Brittan, Admin. Asst. II

publiCations
S.K. Lim, M.J. Tambe, M.M. Brewster, and 
S. Gradečak, “Controlled growth of ter-
nary alloy nanowires using metalorganic 
chemical vapor deposition,” Nano Letters, 
vol. 8, no. 5, pp. 1386-1392, May 2008.

Y. Li, J. Xiang, F. Qian, S. Gradečak, Y. Wu, 
H. Yan, D.A. Blom, and C. M. Lieber, “Dop-
ant-free GaN/AlN/AlGaN radial nanowire 
heterostructures as high electron mobil-
ity transistors,” Nano Letters, vol. 6, no. 7, 
pp. 1468-1473, July 2006.

F. Qian, S. Gradečak, Y. Li, C.Y. Wen, and 
C.M. Lieber, “Core/multishell nanowire 
heterostructures as multicolor, high-ef-
ficiency light-emitting diodes” Nano 
Letters, vol. 5, no. 11, pp. 2287-2291, Nov. 
2005.

S. Gradečak, F. Qian, Y. Li, H.G. Park, and 
C.M. Lieber, “GaN nanowire lasers with 
low lasing thresholds,” Applied Physics 
Letters, vol. 87, no. 17, pp. 173111: 1-3, Oct. 
2005.

P.V. Radovanovic, C.J. Barrelet, S. 
Gradečak, F. Qian, and C.M. Lieber, 
“General synthesis of manganese-doped 
II-VI and III-V semiconductor nanowires,” 
Nano Letters, vol. 5, no. 7, pp. 1407-1411, 
July 2005.

J. Dorsaz, J.F. Carlin, S. Gradečak, and M. 
Ilegems, “Progress in AlInN-GaN Bragg 
reflectors: Application to a microcavity 
light emitting diode,” Journal of Applied 
Physics, vol. 97, no. 8, pp. 084505: 1-6, Apr. 
2005.

B. Lukic, J.W. Seo, E. Couteau, K. Lee, 
S. Gradečak, R. Berkecz, K. Hernadi, S. 
Delpeux, T. Cacciaguerra, F. Béguin, A. 
Fonseca, J.B. Nagy, G. Csányi, A. Kis, A.J. 
Kulik, and L. Forró, “Elastic modulus of 
multi-walled carbon nanotubes produced 
by catalytic chemical vapour deposition,” 
Applied Physics A,  vol. 80, no. 4, pp. 695-
700, Feb. 2005.

S. Gradečak, P. Stadelmann, V. Wagner, 
and M. Ilegems, “Bending of dislocations 
in GaN during epitaxial lateral over-
growth,” Applied Physics Letters, vol. 85, 
no. 20, pp. 4648-4650, no. 16, Nov. 2004.

F. Qian, Y. Li, S. Gradečak, D.L. Wang, C. 
J. Barrelet, and C.M. Lieber, “Gallium ni-
tride-based nanowire radial heterostruc-
tures for nanophotonics,” Nano Letters, 
vol. 4, no. 10., pp. 1975-1979, Oct. 2004.

D.C. Bell, Y. Wu, C.J. Barrelet, S. Gradečak, 
J. Xiang, B.P. Timko, and C.M. Lieber, 
“Imaging and analysis of nanowires,” 
Microscopy Research And Technique, vol. 
64, no. 5-6, pp. 373-389, Aug. 2004.

J. Napierala, D. Martin, H.J. Buhlmann, S. 
Gradečak, and M. Ilegems, “GaN laterally 
overgrown on sapphire by low pressure 
hydride vapor phase epitaxy,” Materials 
Science Forum, Part 2 , vol. 457-460, pp. 
1581-1584,  June 2004.

J. Dorsaz, J.F. Carlin, C.M. Zellweger, 
S. Gradečak, and M. Ilegems, “InGaN/
GaN resonant-cavity LED including an 
AlInN/GaN Bragg mirror,” Physica status 
solidi A, vol. 201, no. 12, pp. 2675-2678, 
Jan. 2004.

V. Wagner, O. Parillaud, H.J. Buhlmann, M. 
Ilegems, S. Gradečak, and P. Stadelmann, 
“Influence of the carrier gas composi-
tion on morphology, dislocations and 
microscopic luminescence properties of 
selectively grown GaN by HVPE,” Journal 
of Applied Physics, vol. 92, no. 3, pp. 1307-
1316, Aug. 2002.

S. Gradečak, V. Wagner, M. Ilegems, T. 
Riemann, J. Christen, and P. Stadelmann, 
“Microscopic evidence of point defect 
incorporation in laterally overgrown 
GaN,” Applied Physics Letters, vol. 80, pp. 
2866-2868, Apr. 2002.

J.C. Lasjaunias, M. Saint-Paul, A. Bilsic, A. 
Smontara, S. Gradečak, A.M. Tonejc, A. 
Tonejc, and N. Kitamura, “Acoustic and 
thermal transport properties of hard car-
bon formed from C60 fullerene,” Physical 
Review B, vol. 66, no. 1, pp. 014302:1-11, 
July 2002.

A. Smontara, A.M. Tonejc, S. Gradečak, 
A. Tonejc, A. Bilusic, and J.C. Lasjaunias, 
“Structural (XRD and HRTEM) investiga-
tions of fullerite C60 and C70 samples,” 
Materials Science and Engineering C, vol. 
19, no. 1-2, pp. 21-25, Jan. 2002.
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Jongyoon Han
Associate Professor 
Department of Electrical Engineering and Computer Science / Biological Engineering

Collaborators
S. Tannenbaum, BE, MIT
S. Manalis, BE, MIT
P. Doyle, ChemE, MIT
M. Rubner, DMSE, MIT
R. Cohen, ChemE, MIT
T.-S. Kim, KIST, Korea
N. Hadjiconstantinou, ME, MIT
Y. Chen, NUS, Singapore
N.-T. Nguyen, NTU, Singapore

GraduatE studEnts
P. Mao, Res. Asst., ME
H. Bow, Res. Asst., EECS 
P. Dextras, Res. Asst., BE
V. Liu, Res. Asst., EECS
L. Li, Res. Asst., EECS / HST
L.F. Cheow, Res. Asst., EECS
A. Sarkar, Res. Asst., EECS 

rEsEarCH staFF
Y. Song, Ph.D.
J. Lee, Ph.D.
S. Kim, Ph.D.
M. Yamada, Ph. D. 

support staFF
S. Chafe, Admin. Asst.

publiCations
S. Chung, J.H. Lee, M.-W. Moon, J. Han, 
and R.D. Kamm,  “Non-lithographic 
wrinkle nanochannels for protein precon-
centration,” Advanced Materials, 2008, to 
be published.

J.H. Lee, Y.-A. Song,  S.R. Tannenbaum, 
and J. Han, “Enhanced reaction kinetics“Enhanced reaction kinetics 
and sensitivity of low-abundance enzyme 
assay using micro/nanofluidic preconcen-
tration chip,” Analytical Chemistry, 2008, 
to be published.

S.J. Kim and J. Han, “Self-sealed verti-
cal polymeric nanoporous-junctions for 
high-throughput nanofluidic applica-
tions,” Analytical Chemistry, 2008, to be 
published.

J. Lee, Y.A. Song and J. Han, “Multiplexed 
proteomic sample preconcentration de-
vice using surface-patterned ion-selective 
membrane,” Lab on a Chip, vol. 8, no. 4, 
pp. 596-601, Apr. 2008. 

Y.C. Wang and J. Han, “Pre-binding dy-
namic range and sensitivity enhancement 
for immuno-sensors using nanofluidic 
preconcentrator,” Lab on a Chip, vol. 8, 
no. 3, pp. 392-394, Mar. 2008.

Z.R. Li, G.R. Liu, Y.Z. Chen, J.-S. Wang, H. 
Bow, Y. Cheng, and J. Han, “Continuum 
transport model of Ogston sieving in 
patterned nanofilter arrays for rod-like 
biomolecule separation,” Electrophoresis, 
vol. 29, no. 2, pp. 329–339, Jan. 2008.

R.B. Schoch, L.F. Cheow and J. Han, “Elec-
trical detection of fast reaction kinetics 
in nanochannels with an induced flow,” 
Nano Letters, vol.  7, no. 12, pp. 3895-3900, 
Dec. 2007.

Y.-C. Wang, V. Liu, and J. Han, “Nanoflu-
idic preconcentration device for sensitive 
and wide dynamic range immuno-sens-
ing,” in Proc. µTAS 2007 Symposium, 
Paris, France, Oct. 2007, pp. 1786-1788.

J.-H. Lee, Y.-A. Song, and J. Han, “High-
throughput proteomic sample preconcen-
tration in PDMS microfluidic chip using 
surface-patterned ion-selective mem-
brane,” in Proc. µTAS 2007 Symposium, 
Paris, France, Oct. 2007, pp. 1198-1200.

Y.-A. Song, C. Celio, and J. Han, “Continu-
ous-flow pi-based sorting of proteins and 
peptides for isolation of basic pi range 
molecules,” in Proc. µTAS 2007 Sympo-
sium, Paris, France, Oct. 2007, pp. 811-813.

J.H. Lee, S. Chung, S.J. Kim, J. Han, “Novel 
PDMS based protein preconcentration 
using junction gap breakdown phenom-
enon,” Analytical Chemistry,  vol. 79, no. 
17, pp. 6868 -6873, Sept. 2007.

S.J. Kim, Y.-C. Wang, J.H. Lee, H. Jang, and 
J. Han, “Concentration Polarization and 
Nonlinear Electrokinetic Flow near Nano-
fluidic Channel,” Physical Review Letters, 
vol. 99, no. 4, pp. 044501:1-4, July 2007.

H.-W. Shim, J.-H. Lee, T.-S. Hwang, Y.W. 
Rhee, Y.M. Bae, J. Choi, J. Han, and C.-S. 
Lee, “Patterning of proteins and cells on 
functionalized surfaces prepared by poly-
electrolyte multilayers and micromolding 
in capillaries,” Biosensors and Bioelectron-
ics, vol. 22, no. 12, pp. 3188–3195, June 
2007.

D.-H. Duc, J.-S. Wang, G.R. Liu, Y.Z. Chen, 
J. Han, and G. Hadjiconstantinou, “Dis-
sipative particle dynamics simulations 
of electroosmotic flow in nano-fluidic 
devices,” Microfluidics and Nanofluidics, 
vol. 4, no. 3, pp. 219-225, Mar. 2007  

J. Fu, R.B. Schoch, A.L. Stevens, S.R. Tan-
nenbaum, and J. Han, “Patterned aniso-
tropic nanofluidic sieving structure for 
continuous-flow separation of DNA and 
protein,” Nature Nanotechnology, vol. 2, 
no. 2, pp. 121-128, Feb. 2007.

J. Han, J. Fu, and R.B. Schoch, “Molecular 
sieving using nanofilters: Past, present 
and future,” Lab on a Chip, vol. 7, no. 1, pp. 
23-33, Jan. 2007.

R.B. Schoch, J. Han, and P. Renaud, 
“Transport phenomena in nanofluidics,” 
Reviews of Modern Physics, 2007, to be 
published.
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Judy L. Hoyt
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
D. Antoniadis, EECS
K. Berggren, EECS
F. Kartner, EECS
R. Ram, EECS
V. Stojanović, EECS
M. Canonico, Freescale
T. Lyszczarz, MIT Lincoln Laboratory
J. Yoon, MIT Lincoln Laboratory

GraduatE studEnts
N. DiLello, EECS
L. Gomez, EECS
P. Hashemi, EECS
M. Kim, DMSE

rEsEarCH staFF
G. Riggott, Research Specialist

support staFF
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L. Gomez, M. Canonico, M. Kim, P. 
Hashsmi, and J.L. Hoyt, “Fabrication of 
Strained-Si/Strained-Ge Heterostruc-
tures on Insulator,” Journal of Electronic 
Materials, vol. 37, no. 3, pp. 240-244, Mar. 
2008.

P. Hashemi, L. Gomez, J.L. Hoyt, M.D. 
Robertson, and M. Canonico, “Asym-
metric strain in nano-scale patterned 
strained-Si/strained-Ge/strained-Si 
heterostructures on insulator,” Applied 
Physics Letters, vol. 91, no. 8, pp. 083109:1-
3, Aug. 2007.

L. Gomez, I. Aberg, and J.L. Hoyt, “Elec-
tron Transport in strained-silicon directly 
oninsulator ultrathin-body n-MOSFETs 
with body thickness ranging from 2 to 25 
nm,” IEEE Electron Device Letters, vol. 28, 
no. 4, pp. 285-287, Apr. 2007.

G. Xia, J.L. Hoyt and M. Canonico, “Si-Ge 
interdiffusion in strained Si/strained SiGe 
heterostructures and implications for 
enhanced mobility metal-oxide-semicon-
ductor field-effect transistors,” Journal 
of Applied Physics, vol. 101, no. 4, pp. 
044901:1-11, Feb. 2007.

T. Barwicz, H. Byun, F. Gan, C.W. Holz-
warth, M.A. Popovic, P.T. Rakich, M.R. 
Watts, E.P. Ippen, F.X. Kartner, H.I. Smith, 
J.S. Orcutt, R.J. Ram, V. Stojanović, O.O. 
Olubuyide, J.L. Hoyt, S. Spector, M. Geis, 
M. Grein, T. Lyszczarz, J.U. Yoon, “Silicon 
photonics for compact, energy-efficient 
interconnects,” Journal of Optical Net-
working, vol. 6, no. 1, pp. 63-73, Jan. 2007. 

G. Xia, M. Canonico, and J.L. Hoyt, “In-
terdiffusion in strained Si/strained SiGe 
epitaxial heterostructures,” Semiconduc-
tor Science and Technology, vol. 22, no. 1, 
pp. S55-S58, Jan. 2007.

C. Ní Chléirigh, X. Wang, G. Rimple, Y. 
Wang, M. Canonico, N. D. Theodore, O. 
O. Olubuyide and J. L. Hoyt, “Laser spike 
annealing of strained Si/ strained Si 0.3Ge 
0.7/ relaxed Si 0.7Ge 0.3 dual channel high 
mobility p-MOSFETs,” ECS Transactions, 
vol. 3, no. 2, pp. 355-362, Oct., 2006.

C. Ní Chléirigh, O.O. Olubuyide and J.L. 
Hoyt, “Influence of strained Si1-yGey 
Layer thickness and composition on hole 
mobility enhancement in heterostructure 
p-MOSFETs with Ge Contents y from 0.7 
to 1.0,” ECS Transactions, vol. 3, no. 7, pp. 
963-972, Oct. 2006.

D.A. Antoniadis, A. Khakifirooz, I. Aberg, 
and J.L. Hoyt, “Channel material innova-
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FET performance increase with scaling,” 
ECS Transactions, vol. 3, no. 3, pp. 3-15, 
Oct. 2006.

G. Xia, O.O. Olubuyide, J.L. Hoyt, and M. 
Canonico, “Strain dependence of Si- Ge 
interdiffusion in epitaxial Si/Si1-yGey/Si 
heterostructures on relaxed Si1-xGex 
substrates,” Applied Physics Letters, vol. 
88, pp. 13507:1-3, Jan. 2006.

D.A. Antoniadis, I. Aberg, C. Ní Chléirigh, 
O.M. Nayfeh, A. Khakifirooz, and J.L. 
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IBM Journal of Research & Development, 
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G. Xia, M. Canonico, and J.L. Hoyt, “In-
terdiffusion in SiGe/Si Heterostructures,” 
2006 International SiGe Technology and 
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O.O. Olubuyide, D.T. Danielson, L.C. 
Kimerling, and J.L. Hoyt, “Impact of seed 
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pressure chemical vapor deposition,” 
Thin Solid Films, vol. 508, pp. 14-19, 2006.
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“Ultrathin-body strained-Si and SiGe 
heterostructure-on-insulator MOSFETs,” 
IEEE Transactions on Electron Devices, pp. 
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G. Xia, O.O. Olubuyide, J.L. Hoyt, and M. 
Canonico, “Strain dependence of Si-Ge 
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heterostructures on relaxed Si1-xGex 
substrates,” Applied Physics Letters, vol. 
88, pp. 13507:1-3, 2006.
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Liu, J. Michel, O.O. Olubuyide, J.S. Orcutt, 
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Rackich, R.J. Ram, H.I. Smith, and M.R. 
Watts, “Electronic photonic integrated 
circuits for high speed, high resolution, 
analog to digital conversion,” in Proc. 
SPIE, vol. 6125, pp. 612503:1-14, Jan. 2006.
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A.W.M. Lee, Q. Qin, S. Kumar, B. S. Wil-
liams, Q. Hu, and J.L. Reno, “High-power 
and high-temperature THz quantum-cas-
cade lasers based on lens-coupled metal-
metal waveguides,” Optics Letters, vol. 32, 
no, 9, pp. 2840-2842, Oct. 2007.

S. Kumar, B.S. Williams, Q. Qin, A.W.M. 
Lee, Q. Hu, and J.L. Reno, “Surface-emit-
ting distributed feedback terahertz 
quantum-cascade lasers in metal-metal 
waveguides,” Optics Express, vol. 15, no. 1, 
pp. 113-128, Jan. 2007.

A.W.M. Lee, B.S. Williams, S. Kumar, Q. 
Hu, and J.L. Reno, “Real-time imaging us-
ing a 4.3-THz quantum cascade laser and 
a 320×240 microbolometer focal-plane 
array," IEEE Photonics Technology Letters, 
vol. 18, no. 3, pp. 1415-1417, July 2006.

A. Baryshev, J.N. Hovenier, A.J.L. Adam, 
I. Kasalynas, J.R. Gao, T.O. Klaassen, B.S. 
Williams, S. Kumar, Q. Hu, and J. L. Reno, 
“Phase locking and spectral linewidth of 
a two-mode terahertz quantum cascade 
laser,” Applied Physics Letters, vol. 89, no.  
3, pp. 031115:1-3, July 2006.

B.S. Williams, S. Kumar, Q. Qin, Q. Hu, 
and J.L. Reno, “Terahertz quantum cas-
cade lasers with double resonant-phonon 
depopulation,” Applied Physics Letters, 
vol. 88, no. 26, pp. 261101:1-3, June 2006. 

A.W.M. Lee, Q. Qin, S. Kumar, B.S. 
Williams, Q. Hu, and J.L. Reno, ‘Real-
time terahertz imaging over a standoff 
distance (>25 meters),” Applied Physics 
Letters, vol. 89, no. 14, pp. 141125:1-3, Oct. 
2006.

B.S. Williams, S. Kumar, Q. Hu, and J.L. 
Reno, “High-power terahertz quantum-
cascade lasers,” Electronics Letters, vol. 
42, no. 2, pp. 89-91, Jan. 2006. Compound 
Semiconductor, p. 32, Mar. 2006.

S. Kumar, B. S. Williams, Q. Hu, and J. L. 
Reno, “1.9-THz quantum-cascade lasers 
with one-well injector,” Applied Physics 
Letters, vol. 88, no, 12, pp. 121123:1-3, Mar. 
2006.

E.E. Orlova, J.N. Hovenier, T.O. Klaassen, I. 
Kasalynas, A.J.L. Adam, A. Baryshev, J. R. 
Gao, T.M. Klapwijk, B.S. Williams, S. Ku-
mar, Q. Hu, and J.L. Reno, “Antenna model 
for wire lasers,” Physical Review Letters, 
vol. 96, pp. 173904:1-3, 2006. 

A.J.L. Adam, I. Kašalynas, J.N. Hovenier, 
T.O. Klaassen, J.R. Gao, E.E. Orlova, B.S. 
Williams, S. Kumar, Q. Hu, and J.L. Reno, 
“Beam pattern of terahertz quantum 
cascade lasers with sub-wavelength cavity 
dimensions,” Applied Physics Letters, vol. 
88, no. 15, pp. 151105:1-3, Apr. 2006. 

H.C. Liu, H. Luo, D. Ban, M. Wächter, C.Y. 
Song, Z.R. Wasilewski, M. Buchanan, G.C. 
Aers, A.J. Spring Thorpe, J.C. Cao, S.L. 
Feng, B.S. Williams, and Q. Hu, “Terahertz 
semiconductor quantum well devices,” 
Proc. of SPIE: Materials and Nanostruc-
tures, vol. 6029, pp. 602901:1-10, Jan. 
2006.
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T.F. Hill, L.F. Velásquez-García, B.A. 
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A.H. Epstein, and C. Livermore, “A MEMS 
singlet oxygen generator – Part II: Experi-
mental exploration of the performance 
space,” Journal of Microelectromechanical 
Systems, vol. 16, no. 6, pp. 1492-1505, Dec. 
2007.

L.F. Velásquez-García, B.A. Wilhite, K.F. 
Jensen, A.H. Epstein, and C. Livermore, “A 
MEMS singlet oxygen generator – Part I: 
Device fabrication and proof of concept 
demonstration,” Journal of Microelec-
tromechanical Systems, vol. 16, no. 6, pp. 
1482-1491, Dec. 2007.

D.J. Quiram, K.F. Jensen, M.A. Schmidt, 
P.L. Mills, J.F. Ryley, M.D. Wetzel, and D.J. 
Kraus, “Integrated microreactor system 
for gas-phase catalytic reactions. 3. 
Microreactor system design and system 
automation,” Industrial & Engineering 
Chemistry Research, vol. 46, no. 25, pp. 
8319-8335, 2007. 

D.J. Quiram, K.F. Jensen, M.A. Schmidt, 
P.L. Mills, J.F. Ryley, M.D. Wetzel, and D.J. 
Kraus, “Integrated microreactor system 
for gas-phase catalytic reactions. 2. Mi-
croreactor packaging and testing,” Indus-
trial & Engineering Chemistry Research, 
vol. 46, no. 25, pp. 8306-8318, Dec. 2007.

D.J. Quiram, K.F. Jensen, M.A. Schmidt, 
P.L. Mills, J.F. Ryley, M.D. Wetzel, and D.J. 
Kraus, “Integrated microreactor system 
for gas-phase catalytic reactions. 1. Scale-
up microreactor design and fabrication,” 
Industrial & Engineering Chemistry 
Research, vol. 46, no. 25, pp. 8292-8305, 
Dec. 2007.

E.R. Murphy, T. Inoue, H.R. Sahoo, N. Za-
borenko, and K.F. Jensen, “Solder-based 
chip-to-tube and chip-to-chip packaging 
for microfluidic,” Lab on a Chip, vol. 7, no. 
10, pp. 1309-1314, Oct. 2007. 

S.A. Khan and K.F. Jensen, “Microfluidic 
synthesis of titania shells on colloidal 
silica,” Advanced Materials, vol. 19, no. 18, 
pp. 2556-2560, Sept. 2007.

H.R. Sahoo, J.G. Kralj, and K.F. Jensen, 
“Multi-step continuous flow microchemi-
cal synthesis involving multiple reactions 
and separations,” Angewandte Chemie 
International Edition, vol. 46, no. 30, pp. 
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Z. Zhang, G. Perozziello, P. Boccazzi, A.J. 
Sinskey, O. Geschke, and K.F. Jensen, 
“Microbioreactors for bioprocess develop-
ment,” Journal of the Association for 
Laboratory Automation, vol. 12, no. 3, pp. 
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E.R. Murphy, J.R. Martinelli, N. Zaboren-
ko, S.L. Buchwald, and K.F. Jensen, “Ac-
celerating reactions with microreactors 
at elevated temperature and pressures: 
profiling aminocarbonylation reactions,” 
Angewandte Chemie International Edi-
tion, vol. 46, no. 10, pp. 1734-1737, Feb. 
2007.

T. Inoue, M.A. Schmidt, and K.F. Jensen, 
“Microfabricated multiphase reactors for 
the direct synthesis of hydrogen peroxide 
from hydrogen and oxygen,” Industrial & 
Engineering Chemistry Research, vol. 46, 
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H.-G. Choi, J.P. Amara, T.P. Martin, K.K. 
Gleason, T.S. Swager, and K.F. Jensen, 
“Directed growth of poly(isobenzofuran) 
films by chemical vapor deposition on 
patterned self-assembled monolayers as 
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L.R. Arana, N. de Mas, R. Schmidt, A.J. 
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“Isotropic etching of silicon in fluorine 
gas for MEMS micromachining,” Journal 
of Micromechanics and Microengineering, 
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K.F. Jensen, “Microchemical systems for 
discovery and development,” in New 
Avenues to Efficient Chemical Synthe-
sis - Emerging Technologies, P.H. See-
berger and T. Blume, eds. New York, NY: 
Springer, 2007.
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dimensions through surface patterning of 
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F. Gu, R. Karnik, A.Z. Wang, F. Alexis, E. 
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and O.C. Farokhzad, “Targeted nanopar-
ticles for cancer therapy,” Nano Today, 
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R. Karnik, C. Duan, K. Castelino, and A. 
Majumdar, “Rectification of ionic trans-
port in a nanofluidic diode,” Nano Letters, 
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R. Karnik, K. Castelino, C. Duan, and A. 
Majumdar, “Diffusion-limited patterning 
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“Field-effect control of protein transport 
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plied Physics Letters, vol. 88, no. 12, pp. 
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K. Dunphy, R. Karnik, J. Newman,and A. 
Majumdar, “Spatially controlled micro-
fluidics using low-voltage electrokinet-
ics,” Journal of Microelectromechanical 
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A. Liau, R. Karnik, A. Majumdar, and J. 
Doudna-Cate, “Mixing crowded biologi-
cal solutions in milliseconds,” Analytical 
Chemistry, vol. 77, pp. 7618-7625, Dec. 
2005.

R. Karnik, K. Castelino, R. Fan, P. Yang, 
and A. Majumdar, “Effects of biological 
reactions and modifications on conduc-
tance of nanofluidic channels,” Nano 
Letters, vol. 5, no. 9, pp. 1638-1642, Sept. 
2005.

R. Fan, R. Karnik, M. Yue, D. Li, A. Majum-
dar, and P. Yang, “DNA translocation in 
inorganic nanotubes,” Nano Letters, vol. 
5, no. 9, pp. 1633-1637, Sept. 2005.

R. Fan, M. Yue, R. Karnik, D. Li, A. Majum-
dar, and P. Yang, “Polarity switching and 
transient responses in single nanotube 
nanofluidic transistors,” Physical Review 
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2005.

R. Karnik, R. Fan, M. Yue, D. Li, P. Yang, 
and A. Majumdar, “Electrostatic control 
of ions and molecules in nanofluidic 
transistors,” Nano Letters, vol. 5, no. 5, pp. 
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K. Dunphy, R. Karnik, C. Trinkle, and A. 
Majumdar, “Analysis of governing param-
eters of silver-silver chloride electrodes 
in microfluidic electrokinetic devices,” 
Microscale Thermophysical Engineering, 
vol. 9, no. 2, pp. 199-211, Apr.-June 2005.

S. Satyanarayana, R.N. Karnik, and A. 
Majumdar, “Stamp-and-stick room-tem-
perature bonding technique for microde-
vices,” Journal of Microelectromechanical 
Systems, vol. 14, no. 2, pp. 392-399, Apr. 
2005.



Faculty Research Staff and Publications MTL Annual Research Report 20087-20

Ali Khademhosseini
Assistant Professor of Medicine and Health Science and Technology
Division of Health Science and Technology

Collaborators
R. Liao, BWH, HMS
R. Maas, HMS, BWH, HST
R.S. Langer, HMS, CHB, MIT
U. Demirci, HMS, BWH
J. Burdick, Univ. of Pennsylvania
E. Jabbari, Univ. of South Carolina
J.W. Hong, Auburn Univ.
S. Lee, Korea Univ.
K.Y. Suh, Seoul National Univ.

GraduatE studEnts
H. Shin, Res. Asst., MIT
H. Tekin, Res. Asst., MIT

support staFF
S.D. Lorimor, Research Manager

publiCations
A. Manbachi, S. Shrivastava, M. Cioffi, 
B.G. Chung, M. Moretti, U. Demirci, M. 
Yliperttula, and A. Khademhosseini, “Mi-
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S. Jinno, H.-C. Moeller, C.L. Chen, B.  Raja-
lingam, B.G. Chung, M.R. Dokmeci, and A. 
Khademhosseini, “Microfabricated multi-
layer parylene-C stencils for the genera-
tion of patterned dynamic co-cultures,” 
Journal of Biomedical Materials Research, 
vol. 86A, no. 1, pp. 278-288, July 2008.

D. Wright, B. Rajalingam, Y. Ling, J. Yeh, 
J. Karp, R. Langer, M. Dokmeci, and A. 
Khademhosseini, “Reusable, reversibly 
sealable parylene membranes for cell and 
protein patterning,” Journal of Biomedical 
Materials Research, Part A, vol. 85A, no. 2, 
pp. 530-538, May 2008.

B.A. Teply, R. Tong, S.Y. Jeong, G. Luther, 
I. Sherifi, C.H. Yim, A. Khademhosseini, 
O.C. Farokhzad, R.S. Langer, and J. Cheng, 
“The use of charge-coupled polymeric 
microparticles and micromagnets for 
modulating the bioavailability of orally 
delivered macromolecules,” Biomaterials, 
vol. 29, no. 9, pp. 1216-1223, Mar. 2008.

F. Tian, H. Hosseinkhani, M. 
Hosseinkhani, A. Khademhosseini, G. 
Estrada, and H. Kobayashi, “Quantitative 
analysis of cell adhesion on aligned 
micro- and nanofibers,” Journal of 
Biomedical Materials Research, Part A, 
vol. 84A, no. 2, pp. 291-299, Feb. 2008.

H.-C. Moller, M. Mian, S. Shrivastava, 
B.G. Chung, and A. Khademhosseini,  
“A microwell array system for stem cell 
culture,” Biomaterials, vol. 29, no. 6, pp. 
752-763, Feb. 2008.

L. Kang, B.G. Chung, R. Langer, and A. 
Khademhosseini,  “Microfluidics for drug 
discovery and development: From target 
selection to lifecycle management,” Drug 
Discovery Today, vol. 13, no. 1, pp. 1-13, 
Jan. 2008.

B.G. Chung, L. Kang, and A. Khademhos-
seini, “Micro- and nanoscale technologies 
for tissue engineering and drug discovery 
applications,” Expert Opinion on Drug 
Discovery, vol. 2, no. 12, pp. 1653-1658, 
Dec. 2007.

A. Khademhosseini and R. Langer,  
“Microengineered hydrogels for tissue 
engineering,” Biomaterials, vol. 28, no. 34,  
pp. 5087-5092, Dec. 2007.

S. Hong, D. Lee, H. Zhang, J.Q. Zhang, 
J.N. Resvick, A. Khademhosseini, M.R. 
King, R. Langer, and J.M. Karp,  “Covalent 
immobilization of P-selectin enhances 
cell rolling,” Langmuir, vol. 23, no. 24, pp. 
12261-12268, Nov. 2007.

T. Cheng, V. Yadav, S. De Leo, A. Moha-
das, D. Wright, Y. Ling, S. Selvarash, M.R. 
Dokmeci,  and A. Khademhosseini, “Cell 
and protein compatibility of parylene-C 
membranes,” Langmuir, vol. 23, no. 23, 
pp. 11718-11725, Nov. 2007.

D. Wright, B. Rajalingam, S. Selvarash, 
M. Dokmeci, and A. Khademhosseini, 
“Generation of static and dynamic pat-
terned co-cultures using microfabricated 
parylene-C stencils,” Lab on a Chip, vol. 7, 
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J.M. Karp, J. Yeh, G. Eng, J. Fukuda, J. 
Blumling III, K.Y. Suh, J. Cheng, J. Boren-
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of embryoid bodies using poly(ethylene 
glycol) microwells,” Lab on a Chip, vol. 7, 
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Y. Ling, J. Rubin, Y. Deng, C. Huang, U. 
Demirci, J.M. Karp, and A. Khademhos-
seini, “A cell-laden microfluidic hydrogel,” 
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G.T. Franzesi, B. Ni, Y. Ling, and A. 
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strategy for the generation of crosslinked 
hydrogel microstructures,” Journal of 
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A. Khademhosseini, R. Langer, J. Bo-
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emy of Sciences USA, vol. 103, no. 8, pp. 
2480-2487, Feb. 2006.

A. Khademhosseini, C. Bettinger, J. Karp, J. 
Yeh, Y. Ling, J. Borenstein, J. Fukuda, and 
R. Langer, “Biomaterials and microscale 
technologies: Building on each other to 
advance biomedical applications,” Jour-
nal of Biomaterials Science: Polymer Edi-
tion, vol. 17, no. 11, pp. 1221-1240, 2006.
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Sang-Gook Kim
Associate Professor 
Department of Mechanical Engineering

Collaborators
G. Chen, MIT, ME
P. So, MIT, ME
G. Barbastathis, MIT, ME
M. Schmidt, MIT, EECS
V. Bulović, MIT, EECS
C. Sodini, MIT, EECS
B. Wardle, MIT, AA

postdoCtoral assoCiatE
H. Lee, Postdoctoral Associate

visitinG EnGinEEr
M. de Volder

GraduatE studEnts
S. Kim, ME
S. Bathurst, ME
A. Hajati, EECS
N. Reticker-Flynn, ME
J. Peck, ME/TPP
H. Lee, ME

support staFF
R. Hardin, Admin. Asst.

publiCations
J. Peck, E.M.W. Kolb, S.-G. Kim, and T. Lee, 
“A discrete event simulation approach to 
optimizing design and use of Fast Track 
in an emergency department,” Health 
Care Management Science, 2008, to be 
published.

S. Bathurst, J. Jeon, H.W. Lee and S.-G. 
Kim, ”Ink jet printing of PZT thin films 
for MEMS applications,” in Proc. Digital 
Fabrication, Pittsburgh, PA, Sept. 2008, to 
be published.

S. Bathurst, J. Jeon, H.W. Lee, and S.-G. 
Kim,”PZT MEMS by thermal ink jet print-
ing,” presented at the Solid-State Sensor 
and Actuator Workshop, Hilton Head, NC,  
June 2008.

H.J. In, A.J. Nichol, H.W. Lee, S.-G. Kim, 
and G. Barbastathis, “Carbon nanotube-
based magnetic actuation of origami 
membranes,” in Proc. International 
Conference on Electron, Ion and Photon 
Beam Technology and Nanofabrication, 
Portland, OR, May 2008.

A. Hajati and S.-G.Kim, “Energy har-
vesting piezoelectric MEMS devices for 
self-supportive wireless sensors,” in Proc. 
Innovation Conference, NSF Engineering 
Research Grantees’ Meeting, Knoxville, 
Tennessee, Jan. 2008.

A. Hajati and S.-G.Kim, “Rectifierless 
piezoelectric micro power generator,” 
presented at the SPIE Smart Structures 
and Materials & Nondestructive Evalua-
tion and Health Monitoring, 2008.

S. Bathurst, H.W. Lee and S.-G. Kim, 
“Direct printing of lead zirconate titanate 
thin films,” presented at IEEE MEMS 
2008, 2008.

S.-G. Kim, Z. Traina, and H. Lee, “Folding 
assembly of microactuators,” CIRP An-
nals-Manufacturing Technology, vol. 57, 
no. 1, pp. 29-32, 2008.

Z. Traina and S.-G. Kim. “Muscle-inspired 
linear actuator via folding assembly of 
MEMS actuators,” presented at the US-
Korea Conference 2007, Intelligent Robot 
Symposium, 2007.

J. Peck, E. Kolb, T. Lee, and S.-G. Kim, 
“Towards sustainable, efficient operations 
of an emergency department,” presented 
at the First Annual Operations Research in 
Health Care Conference, May 2007.

N.J. Conway, Z. Traina and S.-G. Kim, 
“Strain amplifying piezoelectric MEMS 
actuator,” Journal of Micromechanics and 
Microengineering, vol. 17, no. 4, pp. 781-
787, Apr. 2007.
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Jing Kong
Assistant Professor 
Department of Electrical Engineering and Computer Science

Collaborators
M. Dresselhaus, EECS
A. Chandrakasan, EECS
T. Palacios, EECS
P. Jarrillo-Herrero, Physics
F. Stellacci, DDMSE,
J. Zhang and Z.F.Liu, Chemistry, Peking 
University

postdoCtoral assoCiatEs
J.K. Yuan

GraduatE studEnts
H. Farhat, Res. Asst., DMSE
A. R. Cecco, Res. Asst., DMSE
D. A. Nezich, Res. Asst., Physics
K. J. Lee, Res. Asst., EECS
M. Hofmann, Res. Asst., EECS

support staFF
E. Moran, Admin. Asst 

publiCations
H. Farhat, H. Son, G.G. Samsonidze, S.  
Reich, M.S. Dresselhaus, and J. Kong, 
“Phonon softening in individual metal-
lic carbon nanotubes due to the Kohn 
anomaly,” Physical Review Letters, vol. 99, 
no. 14 , pp. 145506:1-4, Oct. 2007.

X.J. Duan, H.B. Son, B. Gao, J. Zhang, T.J. 
Wu, G.G. Samsonidze, M.S. Dresselhaus, 
Z.F. Liu, and J. Kong, “Resonant raman 
spectroscopy of individual strained single-
wall carbon nanotubes,” Nano Letters, vol. 
7, no. 7, pp. 2116-2121, June 2007.

H. Son, G.G. Samsonidze, J. Kong, Y.Y. 
Zhang, X.J. Duan, J. Zhang, Z.F. Liu, and 
M.S. Dresselhaus, “Strain and friction 
induced by van der Waals interaction in in-
dividual single walled carbon nanotubes,” 
Applied Physics Letters, vol. 90, no. 25, pp. 
253113:1-3, June 2007.

A. Reina, M. Hofmann, D. Zhu, and J. Kong, 
“Growth mechanism of long and horizon-
tally aligned carbon nanotubes by chemi-
cal vapor deposition,” Journal of Physical 
Chemistry C, vol. 111, no. 20, pp. 7292-7297, 
May 2007.

Y.Y. Zhang, H. Son, J. Zhang, J. Kong, and 
Z.F. Liu, “Laser-heating effect on Raman 
spectra of individual suspended single-
walled carbon nanotubes,” Journal of 
Physical Chemistry C, vol. 111, no. 5, pp. 
1988-1992, Jan. 2007.

Y.Y. Zhang, H. Son, J. Zhang, M.S. Dressel-
haus, J. Kong, and Z.F. Liu, “Raman spectra 
variation of partially suspended individual 
single-walled carbon nanotubes,”Journal 
of Physical Chemistry C, vol. 111, no. 5, pp. 
1983-1987, Jan. 2007.

S. Bhaviripudi, E. Mile, S. Steiner, A.T. Zare, 
M.S. Dresselhaus, A. Belcher, and J. Kong, 
“CVD synthesis of single-walled carbon 
nanotubes from gold nanoparticle cata-
lysts,” Journal of the American Chemical 
Society, vol. 129, pp. 1516-1517, Jan. 2007.

X. Zhang, K. Jiang, C. Feng, P. Liu, L. Zhang, 
J. Kong, T. Zhang, Q. Li, and S. Fan,  “Spin-
ning and processing continuous yarns 
from 4-inch wafer scale super-aligned car-
bon nanotubes arrays,” Advance Materials, 
vol. 18, pp. 1505-1510, May 2006.

H.B. Son, A. Reina, M.S. Dresselhaus, and J. 
Kong, “Characterizing the chirality distri-
bution of single-walled carbon nanotube 
materials with tunable Raman spectros-
copy,” Physica Status Solidi (b), vol. 243, no. 
13, pp. 3161-3165, Oct. 2006.

S. Bhaviripudi, A. Reina, J. Qi, J. Kong, and 
A. Belcher, “Block-copolymer assisted 
synthesis of arrays of metal nanoparticales 
and their catalytic activities for the growth 
of SWNTs,” Nanotechnology, vol. 17, pp. 
5080-5086, Sept. 2006.

H. Son, A. Reina, G.G. Samsonidze, R. 
Saito, A. Jorio, M.S. Dresselhaus, and 
J. Kong, “Raman characterization of 
electronic transition energies of metallic 
single-wall carbon nanotubes,” Physical 
Review B, vol. 74, p. 073406, Aug. 2006.

X. Zhang, K. Jiang, C. Feng, P. Liu, L. Zhang, 
J. Kong, T. Zhang, Q. Li, and S. Fan, “Spin-
ning and processing continuous yarns 
from 4-inch wafer scale super-aligned 
carbon nanotubes arrays,” Advanced Mate-
rials, vol. 18, pp. 1505-1510, May 2006.

F. Villalpando-Paez, A. Zamudio, A.L. 
Elias, H. Son, E.B. Barros, S.G. Chou, Y.A. 
Kim, H. Muramatsu, T. Hayashi, J. Kong, 
H. Terrones, G. Dresselhaus,  M. Endo, M. 
Terrones, and M.S. Dresselhaus, “Synthe-
sis and characterization of long strands 
of nitrogen-doped single-walled carbon 
nanotubes,” Chemical Physical Letters, vol. 
424, pp. 345-352, Apr. 2006.

J. Lu, T. Kopley, D. Dutton, J. Liu, C.  Qian, 
H. Son, M.S. Dresselhaus, and J. Kong, 
“Generating suspended single-walled 
carbon nanotubes across a large surface 
area via patterning self-assembled catalyst-
containing block copolymer thing films,” 
Journal of Physical Chemistry Letters B, vol. 
110, pp. 10585-10589, Apr. 2006.

Y.Y. Zhang, J. Zhang, H.B. Son, J. Kong, 
and Z.F. Liu, “Substrate-induced Raman 
frequency variation for single-walled car-
bon nanotubes,” Journal of the American 
Chemical Society, vol. 127, no. 49, p. 17156, 
Dec. 2005.

B.J. LeRoy, J. Kong, V.K. Pahilwani, C. 
Dekker, and S.G. Lemay, “Three-termi-
nal scanning tunneling spectroscopy of 
suspended carbon Nanotubes,” Physics 
Review B, vol. 72, pp. 075413:1-5, Aug. 2005.

P. Jarillo-Herrero, J. Kong, H.S.J. van der 
Zant, C. Dekker, L.P. Kouwenhoven, and 
S. De Franceschi, “Electronic transport 
spectroscopy of carbon nanotubes in a 
magnetic field,” Physics Review Letters, vol. 
94, pp. 156802: 1-4, Apr. 2005

S. Sapmaz, P. Jarillo-Herrero, J. Kong, C. 
Dekker, L.P. Kouwenhoven, and H.S.J. van 
der Zant, “Excitation spectrum of metallic 
carbon nanotubes,” Physics Review B, vol. 
71, pp. 153402:1-4, Apr. 2005.
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Jeffrey H. Lang
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
A.I. Akinwande, MIT 
M.G. Allen, Georgia Inst. of Tech. 
A.P. Chandrakasan, MIT 
T. Daniel, University of WA 
A.H. Epstein, MIT 
J.G. Hildebrand, University of AZ 
F.S. Hover, MIT 
S. Jacobson, MIT 
A.H. Slocum, MIT 
M.A. Schmidt, MIT 
M.S. Triantafyllou, MIT 
J. Voldman, MIT

GraduatE studEnts
S. Chang, EECS 
V. Fernandez, ME 
S. Hou, EECS
Z. Trimble, ME 
A. Weber, ME 
B.C. Yen, EECS

support staFF
D. Bizi, Admin. Asst. I

publiCations
H. Ma, J.H. Lang and A.H. Slocum, “De-
sign of an electrochemical impedance 
test cell with servomechanically adjust-
able cell constant,” in Proc. IEEE Sensors 
Conference, Atlanta, GA, Oct. 2007, pp. 
1233-1236.

H. Ma, J.H. Lang and A.H. Slocum, 
“Technique for measuring the dielectric 
constant of liquids and gases without 
the use of calibration standards,” in Proc. 
µTAS Conference, Paris, France, Oct. 2007, 
pp. 1692-1694.

A.C. Weber, J.H. Lang and A.H. Slocum, 
“111 Si etched planar electrical contacts 
for power MEMS relays,” in Proc. 53rd 
IEEE Holm Conference on Electrical 
Contacts, Pittsburgh, PA, Sept. 2007, pp. 
156-159.

V.I. Fernandez, S.M. Hou, F.S. Hover, J.H. 
Lang, and M.S. Triantafyllou, “Lateral line 
inspired MEMS-array pressure sensing 
for passive underwater navigation,” in 
Proc. Unmanned Untethered Submersible 
Technology Symposium, Durham, NH, 
Aug. 2007, Sensors Paper #4.

J.W. Phinney, D.J. Perreault and J.H. Lang, 
“Synthesis of lumped transmission-line 
analogs,” IEEE Transactions on Power 
Electronics, vol. 22, no. 4, pp. 1531-1542, 
July 2007.

J.W. Phinney, D.J. Perreault and J.H. 
Lang, “Radio-frequency inverters with 
transmission-line input networks,” IEEE 
Transactions on Power Electronics, vol. 
22, no. 4, pp. 1154-1161, July 2007.

A.C. Weber, G. Bassiri, B.M. Dvorak, 
A.H. Slocum, D.A. Lucca, and J.H. Lang, 
“Atomic plane electrical contacts,” in 
Proc. Seventh International Conference 
for Precision Engineering and Nanotech-
nology, Bremen, Germany, May 2007, vol. 
2, pp. 445-448.

V.I. Fernandez, S.M. Hou, F.S. Hover, J.H. 
Lang, and M.S. Triantafyllou, “MEMS-
array pressure sensing for underwater 
navigation,” in Proc. Undersea Distributed 
Network Systems Conference, Newport, 
RI, Feb. 2007.

S.M. Hou, J.H. Lang, A.H. Slocum, A.C. 
Weber and J.R. White; “A high-Q widely-
tunable gigahertz electromagnetic cavity 
resonator,” IEEE/ASME Journal of Micro-
electromechanical Systems, vol. 15, pp. 
1540-1545, Dec. 2006.

D.P. Arnold, S. Das, J.W. Park, I. Zana, J.H. 
Lang, and M.G. Allen; “Microfab-ricated 
high-speed axial-flux multiwatt perma-
nent-magnet generators - Part II: design, 
fabrication and testing,” IEEE/ ASME 
Journal of Microelectromechanical Sys-
tems, vol. 15, pp. 1351-1363, Oct. 2006.

S. Das, D.P. Arnold, I. Zana, J.W. Park, 
M.G. Allen and J.H. Lang; “Micro-fabri-
cated high-speed axial-flux multiwatt 
permanent-magnet generators-Part I: 
modeling,” IEEE/ASME Journal of Micro-
electromechanical Systems, vol. 15, pp. 
1330-1350, Oct. 2006.

D.P. Arnold, I. Zana, F. Herrault, P. Galle, 
J.W. Park, S. Das, J.H. Lang, and M.G. Al-
len, “Design optimization of an 8-Watt 
microscale axial-flux permanent magnet 
generator,” Journal of Micromechanics 
and Microengineering, vol. 16, pp. S290-
S296 Aug. 2006.

H. Köser and J.H. Lang, “Magnetic induc-
tion micromachine-part I: Design and 
analysis,” Journal of Microelectromechan-
ical Systems, vol. 15, no. 2, pp. 415-426, 
Apr. 2006.

D.P. Arnold, S. Das, F. Cros, I. Zana, M.G. 
Allen, and J.H. Lang, “Magnetic induction 
machines integrated into bulk-micro-
machined silicon,” Journal of Microelec-
tromechanical Systems, vol. 15, no. 2, pp. 
406-414, Apr. 2006.
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Hae-Seung Lee
Professor, Director of Center for Integrated Circuits and Systems 
Department of Electrical Engineering and Computer Science

Collaborators
P. Holloway, National Semiconductor 
Co.

visitinG sCiEntists
Soon-Kyun Shin, EECS (Samsung Elec-
tronics)

GraduatE studEnts
L. Brooks, Res. Asst., EECS
A. Chow, Res. Asst., EECS
J. Chu, Res. Asst., EECS
J. Feng, EECS
M. Guyton, Res. Asst., EECS
P. Lajevardi, Res. Asst., EECS
S. Lee, Res. Asst., EECS
M. Markova, Res. Asst., EECS

support staFF
C. Collins, Assistant to Director of Cen-
ter for Integrated Circuits and Systems

publiCations
N. Sun, H.-S. Lee and D. Ham, “Digital 
background calibration in pipelined ADCs 
using commutated feedback capacitor 
switching,” IEEE Transactions on Circuits 
and Systems, 2008, to be published.

S.-K. Shin, Y.-S. You, S.-H. Lee, K.-H. 
Moon, J.-W. Kim, L. Brooks, and H.-S. Lee, 
“A fully-differential zero-crossing-based 
1.2V 10b 26MS/s pipelined ADC in 65nm 
CMOS,” Digest of Technical Papers, Sym-
posium on VLSI Circuits, Honolulu, HI.

H.-S. Lee, “Comparator and zero-cross-
ing based ADC’s: Challenges and possible 
solutions,” presented at the ISSCC Special 
Evening Topics Session, San Francisco, CA, 
Feb. 2008. 

L. Brooks and H.-S. Lee, “A zero-crossing 
based 8 bit, 200MS/s pipelined ADC,” 
IEEE Journal of Solid-State Circuits, Dec 
2007.

H.-S. Lee and C. G. Sodini, “Mixed-signal 
integrated circuits-digitizing the analog 
world,” Proc. IEEE, Dec. 2007.

H.-S. Lee, “Limits of power consumption 
in analog circuits,” Digest of Technical Pa-
pers, Symposium on VLSI Circuits, Kyoto, 
Japan, June 2007

A. Chow and H.-S. Lee, “Transient noise 
analysis for comparator-based switched-
capacitor circuits,” in Proc. ISCAS, May 
2007.

H.-S. Lee, “Technology scaling and analog 
circuits: Challenges and solutions,” pre-
sented at the ISSCC Special Evening Topics 
Session, San Francisco, CA, Feb. 2007. 

L. Brooks and H.-S. Lee, “A zero-crossing 
based 8b 200MS/s pipelined ADC,” in 
ISSCC Digest of Tech. Papers, San Fran-
cisco, CA, Feb. 2007.
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Carol Livermore
SMA Assistant Professor of Manufacturing
Department of Mechanical Engineering

Collaborators
G. Barbastathis, MIT
T. Havel, MIT
L. Velásquez-García, MIT

GraduatE studEnts
G. Agarwal, Res. Asst., ME
F. Eid, Res. Asst., ME
F. Hill, Res. Asst., ME
T. Hill, Res. Asst., EECS
N. Shaar, Res. Asst., ME

support staFF
N. Weaver, Admin. Asst. 

publiCations
N. Shaar, G. Barbastathis, and C. Liver-
more, “Cascaded mechanical alignment for 
assembling 3D MEMS,” in Proc. 18th IEEE 
International Conference on Microelec-
tromechanical Systems, Tuscon, AZ, Jan. 
2008. pp. 1064-1068 

L.F. Velásquez-García, T.F. Hill, B.A. Wil-
hite, K.F. Jensen, A.H. Epstein, and C. Liver-
more, “A MEMS singlet oxygen generator 
– Part I: Device fabrication and proof of 
concept demonstration,” IEEE Journal of 
Microelectromechanical Systems, vol. 16, 
no. 6, pp. 1482-1491, Dec. 2007. 

T.F. Hill, L.F. Velásquez-García, B.A. Wil-
hite, W.T. Rawlins, S. Lee, S.J. Davis, K.F. 
Jensen, A.H. Epstein, and C. Livermore, “A 
MEMS singlet oxygen generator–Part II:  
Experimental exploration of the perfor-
mance space,” IEEE Journal of Microelec-
tromechanical Systems, vol. 16, no. 6, pp. 
1492-1505, Dec. 2007. 

Hill, F.A., T.F. Havel, and C. Livermore, “A 
portable power source based on MEMS 
and carbon nanotubes,” in Proc. IMECE 
2007, Seattle, WA, Nov. 2007.  

C. Livermore, T.F. Hill, B.A. Wilhite, L.F. 
Velásquez-García, A.H. Epstein, K.F. 
Jensen, W.T. Rawlins, S. Lee, and S. Davis, 
“Singlet oxygen generator on a chip for 
mems-based COIL,”  in Proc. LASE 2007 
Symposium of SPIE Photonics West, San 
Jose, CA, Jan. 2007.

L.F. Velásquez-García, T.F. Hill, B.A. Wil-
hite, K.F. Jensen, A.H. Epstein, and C. Liver-
more, “A MEMS singlet oxygen generator 
for a MEMS chemical oxygen iodine laser,” 
in Proc. Power MEMS 2006, Berkeley, CA, 
Nov. 2006, pp. 117-120.

F. Eid, S.H. Jung  and C. Livermore, “Tem-
plated assembly by selective removal:  Me-
chanically-driven selective assembly at the 
micron and submicron scales,” in Proc. 4th 
International Symposium on Nanomanu-
facturing, Cambridge, MA, Nov. 2006.

 T.F. Hill, B.A. Wilhite, L.F. Velásquez-Gar-
cía, A.H. Epstein, K.F. Jensen, and C. Liver-
more, “A MEMS singlet oxygen generator,” 
presented at Solid State Sensor, Actuator, 
and Microsystems Workshop, 2006.

S. Jung and C. Livermore, “Achieving selec-
tive assembly with template topography 
and ultrasonically induced fluid forces,” 
Nano Letters, vol. 5, no. 11, pp. 2188-2194, 
Nov. 2005.

S.F. Nagle, C. Livermore, L.G. Frechette, R. 
Ghodssi, and J.H. Lang, “An electric induc-
tion micromotor,” Journal of Microelec-
tromechanical Systems, vol. 14, no. 5, pp. 
1127-1143, Oct. 2005.

J.L. Steyn, S.H. Kendig, R. Khanna, T.M. 
Lyszczarz, S.D. Umans, J.U. Yoon, C. Liver-
more, and J.H. Lang, “Generating electric 
power with a MEMS electroquasistatic 
induction turbine-generator,” in Proc. 18th 
IEEE International Conference on Micro 
Electro Mechanical Systems, Miami, FL, 
Jan./Feb. 2005, pp. 614-617.

B.A. Wilhite, C. Livermore, Y. Gong, A.H. 
Epstein, and K.F. Jensen, “Design of a 
MEMS-based microchemical oxygen 
iodine laser system,” IEEE Journal of 
Quantum Electronics, vol. 40, no. 8, pp. 
1041-1055, Aug. 2004. 

C. Livermore, A. Forte, T. Lyszczarz, S.D. 
Umans, A.A. Ayon, and J.H. Lang, “A High-
power MEMS electric induction micromo-
tor,” IEEE Journal of Microelectromechani-
cal Systems, vol. 13, no. 3, pp. 465-471, June 
2004.

T.C. Neugebauer, D.J. Perreault, J.H. Lang, 
C. Livermore, “A six-phase multilevel 
interter for MEMS electrostatic induc-
tion micromotors,” IEEE Transactions on 
Circuits and Systems II, vol. 51, no. 2, pp. 
49-56, Feb. 2004. 

C. Livermore, A. Forte, T. Lyszczarz, S.D. 
Umans, and J. Lang, “Microscale electric 
induction machines for power applica-
tions,” in Proc. Electrostatics 2003, Edin-
burgh, Scotland, Mar. 2003, pp. 45-52.

C. Livermore, D.S. Duncan, R.M. 
Westervelt, K.D. Maranowski, and A.C. 
Gossard, “Measuring interactions between 
tunnel-coupled quantum dots in the 
quantum Hall regime,” Journal of Applied 
Physics, vol. 86, no. 7, pp. 4043-4045, Oct. 
1999. 

A.S. Adourian, C. Livermore, R.M. 
Westervelt, K.L. Campman, and A.C. Gos-
sard, “Evolution of Coulomb blockade 
spectra in parallel coupled quantum dots,” 
Applied Physics Letters, vol. 75, no. 3, pp. 
424-426, July 1999. 

C. Livermore, D.S. Duncan, R.M. 
Westervelt, K.D. Maranowski, and A.C. 
Gossard, “Conductance oscillations in tun-
nel-coupled quantum dots in the quantum 
Hall regime,” Physical Review B, vol. 59, no. 
16, pp. 10744-10747, Apr. 1999. 

D.S. Duncan, C. Livermore, R.M. 
Westervelt, K.D. Maranowski, and A.C. 
Gossard, “Direct measurement of the de-
struction of charge quantization in a single 
electron box,” Applied Physics Letters, vol. 
74, no. 7, pp. 1045-1047, Feb. 1999. 

C.H. Crouch, C. Livermore, R.M. 
Westervelt, K.L. Campman, and A.C. Gos-
sard, “Evolution of the Coulomb gap in 
tunnel-coupled quantum dots,” Applied 
Physics Letters, vol. 71, no. 6, pp. 817-819, 
Aug. 1997. 

C. Livermore, C.H. Crouch, R.M. 
Westervelt, K.L. Campman, and A.C. Gos-
sard, “The Coulomb blockade in coupled 
quantum dots,” Science,  vol. 274, no. 5291, 
pp. 1332-1335, Nov. 1996.



Faculty Research Staff and Publications MTL Annual Research Report 20087-26

Scott R. Manalis
Professor 
Department of Biological and Mechanical Engineering

Collaborators
A. Amon, MIT
J. Han, MIT
S. Jiang, Univ of Washington
M. Kirschner, Harvard
M. Lang, MIT
P. Mallick, UCLA
R. Sasisekharan, MIT
T. Squires, UCSB

postdoCtoral assoCiatEs
T. Burg, BE
M. Godin, BE
W. Grover, BE
S. Knudsen, BE

GraduatE studEnts
A. Bryan, BE
R. Chunara, HST and EECS
F. Delgado, BE
P. Dextras, BE
M. von Muhlen, BE
S. Son, ME
Y.C. Weng, BE

support staFF
L. Chapman

publiCations
S. Son, W.H. Grover, T.P. Burg, S.R. Mana-
lis, “Suspended microchannel resonators 
for ultra-low volume universal detec-
tion,” Analytical Chemistry, 2008, to be 
published.

W.H. Grover, M. von Muhlen, and S.R. 
Manalis, “Teflon films for chemically-in-
ert microfluidic valves and pumps” Lab 
on a Chip, 2008, to be published.

T.M. Squires, R.J. Messinger, S.R. Manalis, 
“Making it stick: convection, reaction, 
and diffusion in surface based biosen-
sors,” Nature Biotechnology, 2008, to be 
published.

R. Chunara, M. Godin, S.M. Knudsen, and 
S.R. Manalis, “Mass-based readout for 
agglutination assays,” Applied Physics Let-
ters, vol. 91, no. 19, pp. 193902:1-3, 2007.

M. Godin, A.K. Bryan, T. Burg, and S.R. 
Manalis, “Measuring the mass, density 
and size of particles and cells using a 
suspended microchannel resonator,” 
Applied Physics Letters, vol. 91, no. 12, pp. 
123121:1-3, 2007.

T.P. Burg, M.Godin, W. Shen, G. Carlson, 
J.S. Foster, K. Babcock, and S.R. Manalis, 
“Weighing of biomolecules, single cells, 
and single nanoparticles in fluid,” Nature, 
vol. 446, no. 7139, pp. 1066-1069, Apr. 
2007.

J. Hou, M. Godin, K. Payer, R. Chakrabarti, 
and S.R. Manalis, «Integrated microelec-Integrated microelec-
tronic device for label-free nucleic acid 
amplification and detection,” Lab on a 
Chip, vol. 7, no. 3, pp. 347-354, Mar. 2007.



7-27 Faculty Research Staff and Publications MTL Annual Research Report 2008

Ichiro Masaki
Director
Intelligent Transportation Research Center

Collaborators
J.F. Coughlin
B.K.P. Horn
H.-S. Lee
C.G. Sodini
J.M. Sussman

GraduatE studEnts
Y. Fang, Res. Asst., EECS
O. Kurugol, Res. Asst., ME. Kurugol, Res. Asst., ME Kurugol, Res. Asst., MEME

vistinG sCiEntists
T.H. Fang
S. Yokomitsu 

support staFF
M. Flaherty, Senior Admin. Asst.

publiCations
Y. Fang. B.K.P Horn and I. Masaki, “Sys-. B.K.P Horn and I. Masaki, “Sys-Horn and I. Masaki, “Sys-Masaki, “Sys-“Sys-
tematic information fusion methodology 
for static and dynamic obstacle detection 
in ITS,” to be presented at the 15th World 
Congress On ITS, Nov. 2008. 

B.K.P. Horn, Y. Fang and I. Masaki, “TimeHorn, Y. Fang and I. Masaki, “Time and I. Masaki, “Time“Time 
to contact relative to a planar surface,” 
IEEE Intelligent Vehicles Symposium, 
Istanbul, Turkey, June 2007, pp. 68-74. 

W.F. Herrington, Jr., B.K.P. Horn, and I. 
Masaki, “Application of the discrete Haar 
wavelet transform to image fusion for 
nighttime driving,” in Proc. Intelligent 
Vehicles Symposium 2005, Las Vegas, NV, 
June 2005, pp. 273-277.

Y. Fang, K. Yamada, Y. Ninomiya,   B. Horn 
and I. Masaki, “A shape-independent-
method for pedestrian detection with 
far infrared-images,” IEEE Transactions 
on Vehicular Technology, vol. 53, no. 6, 
pp.1679-1697, Nov. 2004.

Y. Fang, K. Yamada, Y. Ninomiya, B.K.P. 
Horn, and I. Masaki, “Comparison be-
tween infrared-image-based and visible-
image-based approaches for pedestrian 
detection,” in Proc. Intelligent Vehicles 
Symposium 2003, Columbus, OH, June 
2003, pp. 505-510.

Y. Fang, I. Masaki, and B.K.P. Horn, 
“Depth-based target segmentation for 
intelligent vehicles: Fusion of radar and 
binocular stereo,” IEEE Transactions on 
Intelligent Transportation Systems, vol. 3, 
no. 3, pp.196-202, Sept. 2002.

Y. Fang, I. Masaki, and B. Horn, “Distance/
motion based segmentation under heavy 
background noise,” IEEE Intelligent Ve-
hicles Symposium, June 2002, pp. 483-488.

Y. Fang, Y. Ninomiya, and I. Masaki, 
“Intelligent transportation systems, 
challenges and opportunities,” The 2nd 
International Symposium on Multimedia 
Mediation Systems, Mar. 2002, pp. 72-77.

Y. Fang, I. Masaki, and B. Horn, “Distance 
range based segmentation in intelligent 
transportation systems: Fusion of radar 
and binocular stereo,” IEEE Intelligent Ve-
hicles Symposium, May 2001, pp.171-176.
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Tomás Palacios
Assistant Professor 
Department of Electrical Engineering and Computer Science

Collaborators
F. Calle, ETSIT-UPM, Spain
D. Jena, University of Notre Dame
U.K. Mishra, University of California, 
Santa Barbara
E. Monroy, CEA-Grenoble, France
E. Munoz, ETSIT-UPM, Spain
H. Xing, University of Notre Dame
E. Wang, MIT
J. Kong, MIT
D.J. Perreault, MIT

visitinG sCiEntist
J.M. Tirado, U-CM, Spain

visitinG studEnt
F. Mieville, EPFL, Switzerland   

GraduatE studEnts
J.W. Chung, Res. Asst., EECS
Z. Xu, Res. Asst., EECS
O.I. Saadat, Res. Asst., EECS
B. Lu, Res. Asst., EECS

undErGraduatE studEnts
J. Wu
D. Piedra
I. C. Rust
J. Negrete

support staFF
E. Kubicki, Admin. Asst. II

publiCations
T. Palacios, “New structures for AlGaN/
GaN high electron mobility transistors,” 
in Advanced Semiconductor Materials 
and Devices Research: III-Nitrides and 
SiC, Dr. Ho-Young Cha, Ed. Kerala, India: 
Research Signpost, 2007.

T. Palacios and U.K.Mishra, “Model-
ing and simulation of AlGaN/GaN high 
electron mobility transistors,” in Nitride 
Semiconductor Devices. Principles and 
Simulation, J. Piprek, ed. Weinheim, Ger-
many: Wiley-VCH, 2007.

X. Zhao, J.W. Chung, and T. Palacios, 
“Atomic layer etching of AlGaN/GaN 
structures,” in Proc. International Confer-
ence on Nitride Semiconductors, Las 
Vegas, NV, Sept. 2007, p. 42.

X. Zhao, J.W. Chung, and T. Palacios, 
“Increase of electron velocity in GaN 
HEMTs by electric field engineering,” in 
Proc. International Conference on Nitride 
Semiconductors, Las Vegas, NV, Sept. 
2007, pp. 50-51. 

J.W. Chung, X. Zhao, and T. Palacios, “Ef-
fect of image charges in the drain delay 
of AlGaN/GaN HEMTs,” in Proc. Interna-
tional Conference on Nitride Semiconduc-
tors, Las Vegas, NV, Sept. 2007, p. 50.

J.W. Chung, X. Zhao, and T. Palacios, 
“Estimation of trap density in AlGaN/GaN 
HEMTs from subthreshold slope study,” 
65th Device Research Conference, Univer-
sity of Notre Dame, June 2007, pp. 111-112. 

X. Zhao, J.W. Chung, H. Tang, and T. Pala-
cios, “Schottky drain AlGaN/GaN HEMTs 
for mm-wave applications,” 65th Device 
Research Conference, University of Notre 
Dame, June 2007, pp. 107-108. 

Y. Pei, L. Shen, T. Palacios, N.A. Fich-
tenbaum, L.S. McCarthy, S. Keller, S.P. 
DenBaars, and U.K. Mishra, “Study of the 
n+ GaN cap in AlGaN/GaN high electron 
mobility transistors with reduced source-
drain resistance,” Japanese Journal of 
Applied Physics, vol. 46, nos. 33-35, pp. 
L842-L844, Sept. 2007.

M.H. Wong, Y. Pei, T. Palacios, L. Shen, 
A. Chakraborty, L.S. McCarthy, S. Keller, 
S.P. DenBaars, J.S. Speck, and U.K. 
Mishra, “Low non-alloyed ohmic contact 
resistance to nitride HEMTs using N-face 
growth,” Applied Physics Letters, vol. 91, 
no. 23, pp. 232103:1-3, Dec. 2007.

M.H. Wong, S. Rajan, R.M. Chu, T. Pala-
cios, C.S. Suh, L.S. McCarthy, S. Keller, 
J.S. Speck, and U.K. Mishra, “N-face high 
electron mobility transistors with a GaN-
spacer,” physica status solidi a, vol. 204, 
no. 6, pp. 2049-2053, June 2007.

T. Palacios, “New device ideas for nitride-
based mm-wave electronics,” presented at 
the European Heterostructure Technology 
Workshop, 2007.

T. Palacios, “Recent progress in GaN 
HEMTs for mm-waves frequencies and 
beyond,” presented at the 7th Topical 
Workshop on Heterostructure Microelec-
tronics, 2007.

T. Palacios et al., “Mm-wave initiative 
for carbon electronics,” presented at the 
DARPA Workshop on Carbon-Based Ultra-
High Speed Electronics for Wafer-Scale 
Integration, 2007.
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David Perreault
Associate Professor
Department of Electrical Engineering and Computer Science

Collaborators
J. Kassakian, MIT
J. Lang, MIT
T. Keim, MIT
C.R. Sullivan, Dartmouth
A.P. Chandrakasan, MIT
D. Anderson, NSC
S. Davis, Draper

GraduatE studEnts
Y. Han, Res. Asst., EECS
B. Pierquet, Res. Asst., EECS
R. Pilawa, Res. Asst., EECS
A. Sagneri, Res. Asst., EECS
D. Giuliano, Draper Fellow, EECS
J. Hu, Res. Asst., EECS
W. Li, Res. Asst., EECS

support staFF
V. Mizuno, Admin. Asst. II

publiCations
Y. Han, A. Li, G. Cheung, C.R. Sullivan, 
and D.J. Perreault, “Evaluation of mag-
netic materials for very high frequency 
power applications,” 2008 IEEE Power 
Electronics Specialists Conference, June 
2008.

J. Hu, A.D. Sagneri, J.M. Rivas, S.M. Davis, 
and D.J. Perreault, “High-frequency 
resonant SEPIC converter with wide input 
and output voltage ranges,” 2008 IEEE 
Power Electronics Specialists Conference, 
June 2008.

R.C.N. Pilawa-Podgurski, D. Giuliano, and 
D.J. Perreault, “Merged two-stage power 
converter architecture with soft charging 
switched-capacitor energy transfer,” 2008 
IEEE Power Electronics Specialists Confer-
ence, June 2008.

J.M. Rivas, O. Leitermann, Y. Han, and D.J. 
Perreault, “A very high frequency dc-dc 
converter based on a Phi-2 resonant 
inverter,” 2008 IEEE Power Electronics 
Specialists Conference, June 2008.

J.R. Warren, K.A. Rosowski and D.J. Per-
reault, “Transistor selection and design 
of a VHF DC-DC power converter,” IEEE 
Transactions on Power Electronics, vol. 23, 
no. 1, pp. 27-37, Jan. 2008. 

S.C. Tang, D.M. Otten, T.A. Keim, and D.J. 
Perreault, “Design and evaluation of a 42 
V automotive alternator with integrated 
switched-mode rectifier,” 2007 IEEE 
Vehicle Power and Propulsion Conference, 
September 2007.

J.W. Phinney, D.J. Perreault, and J.H. Lang, 
“Synthesis of lumped transmission-line 
analogs,” IEEE Transactions on Power 
Electronics, vol. 22, no. 4, pp. 1531-1542, 
July 2007.

J.W. Phinney, D.J. Perreault, and J.H. 
Lang, “Radio-frequency inverters with 
transmission-line input networks,” IEEE 
Transactions on Power Electronics, vol. 
22, no. 4, pp. 1154-1161, July 2007.

R.C.N. Pilawa-Podgurski, A.D. Sagneri, 
J.M. Rivas, D.I. Anderson, and D.J. Per-
reault, “High-frequency resonant boost 
converters,” 2007 IEEE Power Electronics 
Specialists Conference, pp. 2718-2724, 
June 2007.

J.M. Rivas, Y. Han, O. Leitermann, A.D. 
Sagneri, and D.J. Perreault, “A high-fre-
quency resonant inverter topology with 
low voltage stress,” 2007 IEEE Power 
Electronics Specialists Conference, pp. 
2705-2717, June 2007.

B.J. Pierquet, T.C. Neugebauer, and D.J. 
Perreault, “A fabrication method for 
integrated filter elements with inductance 
cancellation,” 2007 IEEE Applied Power 
Electronics Conference, Anaheim, CA, pp. 
51-62, Feb. 25 – Mar. 1, 2007.

Y. Han, O. Leitermann, D.A. Jackson, J.M. 
Rivas, and D.J. Perreault, “Resistance com-
pression networks for radio-frequency 
power conversion,” IEEE Transactions on 
Power Electronics, vol. 22, No.1, pp. 41-53, 
Jan. 2007.

B.J. Pierquet, T.C. Neugebauer, and D.J. 
Perreault, “Inductance Compensation of 
Multiple Capacitors with Application to 
Common- and Differential-Mode Filters,” 
IEEE Transactions on Power Electronics, 
vol. 21, no. 6, pp. 1815-1824, Nov. 2006.     
(Also, see “Corrections to inductance 
compensation of multiple capacitors with 
application to common- and differential-
mode filters,” IEEE Transactions on Power 
Electronics, vol. 22, no. 1, pp. 346-347, Jan. 
2007.)

D.S. Lymar, T.C. Neugebauer, and D.J. 
Perreault, “Coupled-magnetic filters with 
adaptive inductance cancellation,” IEEE 
Transactions on Power Electronics, vol. 21, 
no. 6, pp. 1529-1540, Nov. 2006.

Y. Han and D.J. Perreault, “Analysis 
and design of high efficiency matching 
networks,” IEEE Transactions on Power 
Electronics, vol. 21, no. 5, pp. 1484-1491, 
Sept. 2006. 

J.M. Rivas, J. Shafran, R.S. Wahby, and D.J. 
Perreault, “New architectures for radio-
frequency DC-DC power conversion,” 
IEEE Transactions on Power Electronics, 
vol. 21, no. 2, pp. 380-393, Mar. 2006. 

T.C. Neugebauer and D.J. Perreault, “Para-
sitic capacitance cancellation in filter 
inductors,” IEEE Transactions on Power 
Electronics, vol. 21, no. 1, pp. 282-288, Jan. 
2006.
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Rajeev Ram
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
M. Geis, Lincoln Laboratory
M. Grein, Lincoln Laboratory
X. Guo, MIT
E.P. Ippen, MIT
F.X. Kaertner, MIT
R. Kirchain, MIT
V. Stojanović, MIT
A. Sinskey, MIT
H.I. Smith, MIT
S. Spector, Lincoln Laboratory

GraduatE studEnts
R. Amatya, Res. Asst., EECS 
K.S.K. Lee, Res. Asst., EECS
T. Liptay, Res. Asst., EECS
P. Mayer, Res. Asst., EECS
J. Orcutt, Res. Asst., EECS
T. Zaman, Res. Asst., EECS

support staFF
C. Bourgeois, Admin. Asst. II

publiCations
P. Mayer, D. Lueerssen, R.J. Ram,  and J. 
Hudgings, “Theoretical and experimen-
tal investigation of the resolution and 
dynamic range of CCD-based thermore-
flectance imaging,” Journal of the Optical 
Society of America A, vol. 24, no. 4, pp. 
1156-1163, Apr. 2007. 

R.K. Huang, R.J. Ram, M.J. Manfra, M.K. 
Connors, L.J. Missaggia, and G.W. Turner, 
“Heterojunction thermophotovoltaic 
devices with high voltage factor,” Journal 
of Applied Physics, vol. 101, no. 4, pp. 
04102:1-3, Feb. 2007.

T. Barwicz, H. Byun, F. Gan, M. Geis, M. 
Grein, C.W. Holzwarth, J.L. Hoyt, E.P. 
Ippen, F.X. Kärtner, T. Lyszczarz, O.O. 
Olubuyide, J.S. Orcutt, M.A. Popović, P.T. 
Rakich, R.J. Ram, H.I. Smith, S. Spector, 
V. Stojanović, M.R. Watts, and J.U. Yoon 
“Silicon photonics for compact, energy 
efficient interconnects,” OSA Journal of 
Optical Networking, vol. 6,  no. 1, pp. 63-
73, Jan. 2007. 

T. Zaman, X. Guo, and R.J. Ram, “Faraday 
rotation in an InP waveguide,” Applied 
Physics Letters, vol. 90, no. 2, pp. 
023514:1-3, Jan. 2007. 

T. Liptay and R.J. Ram, “Temperature 
dependence of the exciton transition in 
semiconductor quantum dots,” Applied 
Physics Letters, vol. 89, no. 22, pp. 
223132:1-3, Nov. 2006. 

H.L.T. Lee, P. Boccazzi, R.J. Ram, and A.J. 
Sinskey, “Microbioreactor arrays with 
integrated mixers and fluid injectors for 
high-throughput experimentation with 
pH and dissolved oxygen control,” Lab On 
a Chip, vol. 6, no. 9, pp. 1229-1235, Sept. 
2006.

E. Fuchs, E.J. Bruce, R.J. Ram, and 
R.E. Kirchain, “Process based cost 
modeling of photonics manufacture: 
The cost competitiveness of monolithic 
integration of a 1550 nm DFB laser and 
an electro-absorptive modulator on an 
InP platform,” IEEE Journal of Lightwave 
Technology, vol. 24, no. 8, pp. 3175-3186, 
Aug. 2006.

T. Zaman, X. Guo, and R.J. Ram, “Proposal 
for a polarization independent integrated 
optical circulator,” IEEE Photonics 
Technology Letters, vol. 18, no. 12, pp. 
1359-1361, June 2006. 

P. Mayer and R.J. Ram, “Optimization 
of heat-sink limited thermoelectric 
generators,” Nanoscale and Microscale 
Thermophysical Engineering, vol. 10, no. 
2, pp. 143-155, May 2006. 
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Caroline A Ross
Professor
Department of Materials Science and Engineering

Collaborators
H.I. Smith
C.V. Thompson
E.L. Thomas
R.C. O’Handley
Y. Shao-Horn
K.K. Berggren
G. Dionne, Lincoln Laboratory
G.J. Vancso, U. Twente, NL
J.A.C. Bland, Cambridge University
M. Pardavi-Horvath, G. Washington Univ.
R.D. McMichael, NIST
A. Adeyeye, Nat. Univ. Singapore
J.Y. Cheng, IBM
F.Y. Ogrin, Univ. Exeter, UK

M. Vazquez, Madrid
G. Gubbiotti, Perugia, Italy

visitinG proFEssors
Y. Oh
M. Ciria

postdoCtoral assoCiatEs
F. Castano
H.S. Kim
D. Navas
H. Miyagawa
C. Nam

GraduatE studEnts
W. Jung
F. Ilievski
V. Sivakumar
V. Chuang
Y.S. Jung
A. Taussig
I. Colin
Bryan Ng
Lei Bi

support staFF
G. Joseph, Admin. Asst. II

publiCations
L. Bi, H.-S. Kim, G.F. Dionne, S.A. Speak-
man, D. Bono, and C.A. Ross, “Structural, 
magnetic and magneto-optical properties of 
Co doped CeO2-δ films,” Journal of Applied 
Physics, 2008, to be published.

F. Ilievski, C.A. Ross, and G.J. Vancso, “Mag-
netic Reversal Phenomena of Perpendicular 
magnetic islands fabricated by block copoly-
mer lithography,” Journal of Applied Physics, 
2008, to be published.

S. Tacchi, M. Madami, G. Gubbiotti, G. Car-
lotti, W. Jung, and C.A. Ross, “Spin waves inW. Jung, and C.A. Ross, “Spin waves in 
exchange-biased NiFe/IrMn circular nanor-
ings,” Journal of Applied Physics, 2008, to be 
published.

M. Pardavi-Horvath, P. E. Si, C.A. Ross, F. J. 
Castaño,  B. Ng, and S. Moralejo, “Configu-
rational stability of patterned magnetic 
nanosystems,” Journal of Applied Physics, 
2008, to be published.

R.D. McMichael, V.P. Chuang, and C.A. 
Ross, “Thickness dependence of magnetic 
film edge properties in Ni80Fe20 stripes,” 
Journal of Applied Physics, 2008, to be 
published.

V.P. Chuang, W. Jung, C.A. Ross, J.Y. Cheng, 
O.-H. Park, and H.-C. Kim, “Multilayer mag-
netic antidot arrays from block copolymer 
templates,” Journal of Applied Physics, 2008, 
to be published.

V. Sivakumar, Naoaki Yabuuchi, C.A. Ross, 
Y.Shao-Horn, “Partially reversible changes 
in magnetic properties of CrO2 nanopar-
ticles through electrochemical cycling,” 
Journal of Applied Physics, 2008, to be 
published.

J.D. Suh and C.A. Ross, “Dependence of 
the giant magnetoresistance ratio on the 
nano-oxide layer position in NiFe/Cu/Co 
pseudo-spin valve films” Physica B, 2008, to 
be published.

D. Navas, K.R. Pirota, P. Mendoza Zelis, D. 
Velazquez, C.A. Ross and M. Vazquez, “Ef-
fects of the magnetoelastic anisotropy in Ni 
nanowire arrays,” Journal of Applied Physics, 
vol. 103, no. 7, pp. 07D523:1-3, Apr. 2008.

F.Y. Ogrin, E. Sirotkin, G. van der Laan, G. 
Beutier, C.A. Ross, W. Jung, and R. Menon, 
“Soft x-ray resonant magnetic scattering 
investigation of stable magnetic configura-
tions in patterned rings,” Journal of Applied 
Physics, vol. 103, no. 7, pp. 07E909:1-3, Apr. 
2008.

X.S. Gao, A.O. Adeyeye, and C.A.Ross, “Mag-
netization reversal process in elongated Co 
rings with engineered defects,” Journal of 
Applied Physics, vol. 103, no. 6, pp. 063906:1-
6, Mar. 2008.

A. Taussig, G.F. Dionne and C.A. Ross, 
“Dependence of Faraday rotation and 
magnetooptical figure of merit on dielectric 
tensor elements in materials with uniaxial 
symmetry,” to be published, Phyiscal Review 
B, vol. 77, no. 1, pp. 012407:1-4, Jan. 2008.

J. Llandro, T.J. Hayward, D. Morecroft, J.A.C. 
Bland, F.J. Castaño, I.A. Colin, and C.A. Ross, 
“Quantitative digital detection of magnetic 
beads using pseudo-spin-valve rings for 
multiplexed bioassays,” Applied Physics 
Letters, vol. 91, no. 20, pp. 203904:1-3, Nov. 
2007.

A. Adeyeye, X. Gao, C.A. Ross, “Magnetostat-
ic coupling in arrays of elongated Ni80Fe20 
rings,” Journal of Physics D: Applied Physics, 
vol. 40, no. 21, pp. 6479-6483, Nov. 2007.

W. Jung, F.J. Castaño, and C.A. Ross, “Cur-
rent-in-plane magnetoresistance of spin 
valve elliptical rings,” Applied Physics Let-
ters, vol. 91, no. 15, pp. 152508:1-3, Oct. 2007.

D. Morecroft, I.A. Colin, F.J. Castaño, J.A.C. 
Bland, and C.A. Ross, “Current-induced 
magnetization reversal in NiFe/Cu/Co/Au 
notched mesoscopic bars,” Physical Review 
B, vol. 76, no. 5, pp. 054449:1-8, Aug. 2007. 

Y.S. Jung and C.A. Ross, “Orientation-con-
trolled self-assembled nanolithography 
using a polystyrene-polydimethylsiloxane 
block copolymer, Nano Letters, vol. 7, no. 7, 
pp. 2046-2050, July 2007.

V. Sivakumar, S. Kumar, Y. Shao-Horn, 
and C.A. Ross, “Magnetic and structural 
investigation of electrochemically lithiated 
magnetite nanoparticles,” IEEE Transac-
tions on Magnetics, vol. 43, no. 6, pp. 3121-
3123, June 2007.

F.Y. Ogrin, S.M. Weekes, B. Cubitt,  A. Wildes, 
A. Drew, C.A. Ross, W. Jung, R. Menon, and 
B. Toperverg, “Polarized neutron reflectivity 
investigation of periodic magnetic rings,” 
IEEE Transactions on Magnetics, vol. 43, no. 
6, pp. 2731-2733, June 2007.

F. Ilievski, J.C. Perkinson, and C.A. Ross, 
“Magnetic reversal phenomena in pseudo 
spin valve films with perpendicular anisot-
ropy,” Journal of Applied Physics, vol. 101, 
no. 9, pp. 09D116:1-3, May 2007. 

G.F. Dionne, A.R. Taussig, M. Bolduc, and 
C.A. Ross, “Mixed-cation designs of mag-
netic perovskites for Faraday rotation at IR 
wavelengths,” Journal of Applied Physics, 
vol. 101, no. 9, pp. 09C524:1-3, May 2007. 
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Rahul Sarpeshkar
Associate Professor 
Department of Electrical Engineering and Computer Science

Collaborators
M. Fee, MIT
J. Wyatt, MIT

postdoCtoral assoCiatE
L. Turicchia, EECS

GraduatE studEnts
S. Arfin, Res. Asst., EECS
S. Mandal, Res. Asst., EECS
B. Rapoport,  Grad. Student, EECS
J.J. Sit, Res. Asst., EECS
W. Wattanapanitch, Res. Asst., EECS
K.H. Wee, Res. Asst., EECS
S. Zhak, Res. Asst., EECS

support staFF
S. Davco, Admin. Asst. 

publiCations
K.H. Wee and R. Sarpeshkar, “An electron-
ically tunable linear or nonlinear MOS 
resistor,” IEEE Transactions on Circuits 
and Systems I, 2008, to be published.

J.J. Sit and R. Sarpeshkar, “A cochlear-
implant processor for encoding music 
and lowering stimulation power,” IEEE 
Pervasive Computing, vol. 7, no. 1, pp. 40-
48, Jan. 2008.

S. Mandal and R. Sarpeshkar, “A bidirec-
tional wireless link for neural prosthe-
ses that minimizes implanted power 
consumption,” presented at the IEEE 
Biological Circuits and Systems Confer-
ence, Montreal, Canada, 2007.

J.J. Si and  R. Sarpeshkar, “A low-power, 
blocking-capacitor-free, charge-balanced 
electrode-stimulator chip with less than 
6nA DC error for 1mA full-scale stimula-
tion,” IEEE Transactions on Biomedical 
Circuits and Systems, vol. 1, no. 3,  pp. 
172-183, Sept. 2007.

W. Wattanapanitch, M. Fee, and R. 
Sarpeshkar, “An energy-efficient micro-
power neural recording amplifier,” IEEE 
Transaction on Biomedical Circuits and 
Systems, vol. 1, no. 2, pp. 136-147, June 
2007.

B. Raj, L. Turicchia, B. Schmidt-Nielsen, 
and R. Sarpeshkar, "An FFT-based 
companding front end for noise-robust 
automatic speech recognition,” EURA-
SIP Journal on Audio, Speech, and Music 
Processing,” vol. 2007, pp. 65420:1-13, Apr. 
2007.
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Mark L. Schattenburg
Senior Research Scientst 
MIT Kavli Institute

Collaborators
H.I. Smith, MIT
D. Smith, PGL
D. Trumper, MIT
R. Hocken, UNCC

GraduatE studEnts
M. Ahn, Res. Asst., ME
M. Akilian, Res. Asst., ME
C.-H. Chang, Res. Asst., ME
S. Slater, Res. Asst., Physics (Harvard)
Y. Zhao, Res. Asst., ME

support staFF
R. Fleming, Lab Manager
R. Heilmann, Lab Assoc. Director

publiCations
C.-H. Chang, R.K. Heilmann, M.L. 
Schattenburg, and P. Glenn,“Design of a 
double-pass shear mode acousto-optical 
modulator,” Review of Scientific Instru-
ments, vol. 79, no. 3, pp. 033104:1-5, Mar. 
2008. 

M. Ahn, R.K. Heilmann and M. L. Schat-
tenburg, “Fabrication of ultra-high aspect 
ratio freestanding gratings on silicon-
on-insulator wafers,” Journal of Vacuum 
Science Technology B, vol. 25, no. 6, 2593-
2597, Nov. 2007.

Y. Zhao, C.-H. Chang, R.K. Heilmann, 
and M.L. Schattenburg, “Phase control 
in multiexposure spatial frequency mul-
tiplication,” Journal of Vacuum Science 
Technology B, vol. 25, no. 6, pp. 2439-
2443, Nov. 2007.

K. Flanagan, M. Ahn, J. Davis, R. Heil-
mann, D. Huenemoerder, A. Levine, H. 
Marshall, G. Prigozhin, A. Rasmussen, G. 
Ricker, M. Schattenburg, N. Schulz, and Y. 
Zhao, “Spectrometer concept and design 
for x-ray astronomy using a blazed trans-
mission grating,” in Proc. SPIE Optics for 
EUV, X-Ray, and Gamma-Ray Astronomy 
III, vol. 6688, pp. 66880Y:1-12, Sept. 2007.

M. Akilian, C.R. Forest, D.L. Trumper, A.H. 
Slocum, and M.L. Schattenburg, “Thin 
optic constraint,” Journal of Precision 
Engineering, vol. 31, no. 2, pp. 130-138, 
Apr. 2007.

M. Akilian, R.K. Heilmann and M.L. 
Schattenburg, “Precision assembly of thin 
gratings for x-ray telescopes,” in Proc. 21st 
Annual Meeting of the American Society 
for Precision Engineering, Monterey, CA, 
Oct. 2006, pp. 439-442.

Y. Zhao, D. Trumper R.K. Heilmann, and 
M.L. Schattenburg, “Sub-millidegree sta-
bility air thermal control for a large-vol-
ume lithography enclosure,” in Proc. 21st 
Annual Meeting of the American Society 
for Precision Engineering, Monterey, CA, 
Oct. 2006, pp. 51-54.

J. Cottam, W. Cash, K.A. Flanagan, R.K. 
Heilmann, G.Y. Prigozhin, A.P. Rasmus-
sen, G.R. Ricker, and M.L. Schattenburg, 
“The Constellation-X reflection grating 
spectrometer,” Proc. SPIE 6266, Space 
Telescopes and Instrumentation II: UV to 
Gamma Ray, vol. 6266, June 2006, pp. 
62661X:1-8.

M. Akilian, R.K. Heilmann, and M.L. 
Schattenburg, “Assembly of thin gratings 
for soft x-ray telescopes,” Proc. SPIE 6266, 
Space Telescopes and Instrumentation II: 
UV to Gamma Ray, vol. 6266, June 2006, 
pp. 62663O:1-8.

J.F. Seely, L.I. Goray, B. Kjornrattanawa-
nich, J.M. Laming, G.E. Holland, K.A. 
Flanagan, R.K. Heilmann, C.-H. Chang, 
M.L. Schattenburg, and A.P. Rasmus-
sen, “Efficiency of a grazing-incidence 
off-plane grating in the soft x-ray region,” 
Applied Optics, vol. 45, no. 8, pp. 1680-
1687, Mar. 2006.

M.P. Kowalski, R.K. Heilmann, M.L. Schat-
tenburg, C.-H. Chang, F.B. Berendse, and 
W.R. Hunter, “Near-normal-incidence 
extreme-ultraviolet efficiency of a flat 
crystalline anisotropically etched blazed 
grating,” Applied Optics, vol. 45, no. 8, pp. 
1676-1679, Mar. 2006.

C.R. Forest, M. Spenko, Y. Sun, A.H. Slo-
cum, R.K. Heilmann, and M.L. Schatten-
burg, “Repeatable and accurate assembly 
of x-ray foil optics,” Journal of Precision 
Engineering, vol. 30, no. 1, pp. 63-70, Jan. 
2006.

C.-H. Chang, M. Akilian, and M.L. 
Schattenburg, “Describing isotropic and 
anisotropic out-of-plane deformations 
in thin cubic materials using Zernike 
polynomials,” Applied Optics, vol. 45, no. 
3, pp. 432-437, Jan. 2006.

J. Montoya, C.-H. Chang, R.K. Heilmann, 
and M.L. Schattenburg, “Doppler writing 
and linewidth control for scanning beam 
interference lithography,” Journal of 
Vacuum Science and Technology B, vol. 23,  
no. 6, pp. 2640-2645, Nov. 2005.

C.-H. Chang, J.C. Montoya, M. Akilian, A. 
Lapsa, R.K. Heilmann, M.L. Schattenburg, 
M. Li, K.A. Flanagan, A.P. Rasmussen, J.F. 
Seely, J.M. Laming, B. Kjornrattanawa-
nich, and L.I. Goray, “High fidelity blazed 
grating replication using nanoimprint 
lithography,” Journal of Vacuum Science-
and Technology B, vol. 22, no. 6, pp. 3260- 
3264, Nov. 2004.

R.K. Heilmann, C.G. Chen, P.T. Konkola, 
and M.L. Schattenburg, “Dimensional 
metrology for nanometer-scale science 
and engineering: towards sub-nanometer 
accurate encoders,” Nanotechnology, vol. 
15, no. 10, pp. S504-S511, Oct. 2004.

J. Montoya, R.K. Heilmann and M.L. 
Schattenburg, “Measuring two-axis stage 
mirror non-flatness using linear/angular 
interferometers,” in Proc. 19th Annual 
Meeting of the American Society for Preci-
sion Engineering, Orlando, FL, Oct. 2004, 
vol. 34, pp. 382-385.
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Martin A. Schmidt
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
A. Akinwande, MIT
V. Bulović, MIT
K.F. Jensen, MIT
S.G. Kim, MIT
C.G. Sodini, MIT
M. Chaparala, HP
J. Sims, Harvard-MGH
M. Toner, Harvard-MGH
D. Keszler, Oregon State University

rEsEarCH staFF
H. Li, Research Scientist
J. Chen, Post-Doctoral Associate
V. Leblanc, Post-Doctoral Associate

GraduatE studEnts
K. Cheung, Res. Asst., EECS
E. Lam, Res. Asst., EECS
V. Sharma, Res. Asst., EECS
H. Zhou, Res. Asst., DMSE

administrativE staFF
A. Wasserman, Senior Administrative 
Staff

publiCations
J. Chen, V. Leblanc, S.H. Kang, P.J. Ben-
ning, D. Shut, M.A. Baldo, M.A. Schmidt, 
and V. Bulović, “High definition digital 
fabrication of organic devices by molecu-
lar jet printing,” Advanced Functional 
Materials, vol. 17, no. 15, pp. 2722-2727, 
Oct. 2007.

V. Leblanc, J. Chen, S.H. Kang, V. Bulović, 
and M.A. Schmidt, “Micromachined 
printheads for the evaporative patterning 
of organic materials and metals,” IEEE/
ASME Journal of Microelectromechanical 
Systems, vol. 16, no. 2, pp. 394-400, Apr. 
2007.

L.R. Arana, N. deMas, R. Schmidt, A.J. 
Franz, M.A. Schmidt, and K.F. Jensen, 
“Isotropic etching of silicon in fluorine 
gas for MEMS micromachining,” Journal 
of Micromechanics and Microengineering, 
vol. 17, no. 2, pp. 384-392, Feb. 2007.

Y. Wada, M.A. Schmidt, and K.F. Jensen, 
“Flow distribution and ozonolysis in 
gas-liquid multichannel microreactors,” 
Industrial & Engineering Chemistry 
Research, vol. 45, no. 24, pp. 8036-8042, 
Nov. 2006.

B.A. Wilhite, S.E. Weiss, J.Y. Ying, M.A. 
Schmidt, and K.F. Jensen, “High-purity 
hydrogen generation in a microfabri-
cated 23 wt % Ag-Pd membrane device 
integrated with 8:1 LaNi0.95Co0.0503/Al203 
catalyst,” Advanced Materials, vol. 18, no. 
13, pp. 1701-1710, July 2006.

J.G. Kralj, M.T.W., Lis, M.A. Schmidt, and 
K.F. Jensen, “Continuous dielectrophoret-
ic size-based particle sorting,” Analytical 
Chemistry, vol. 78, no. 14, pp. 5019-5025, 
July 2006.
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Alexander Slocum
Professor 
Department of Mechanical Engineering

Collaborators
J. Lang, MIT

postdoCtoral assoCiatEs
H. Ma

GraduatE studEnts
A. Weber, ME
M. Reed, ME

support staFF
M. Lynch, Admin. Asst. II

publiCations
H. Ma, J. Lang, and A.H. Slocum, “Permit-
tivity measurements using adjustable 
microscale electrode gaps between milli-
meter-sized spherical electrodes,” Review 
of Science Instruments, vol. 79, no. 3, pp. 
035105:1-4, Mar. 2008.

L. van Laake, A.J. Hart, and A.H. Slocum, 
“A suspended heated silicon platform for 
rapid thermal control of surface reactions 
with application to carbon nanotube 
synthesis,” Review of Science Instruments, 
vol, 78, no. 8, pp. 083901:1-9, Aug. 2007.

M. Akilian, C.R. Forest, A.H. Slocum, D.L. 
Trumper, and M.L. Schattenburg, “Thin 
optic constraint,” Precision Engineering, 
vol. 31, no. 2, pp. 130-138, Apr. 2007.

O. Yaglioglu, A.J. Hart, R. Martens, and 
A.H. Slocum, “Method of characterizing 
electrical contact properties of carbon 
nanotube coated surfaces,” Review of 
Science Instruments, vol. 77, no. 9, pp. 
095105:1-3, Sept. 2006.

A.J. Hart and A.H. Slocum, “Force output, 
control of film structure, and micro-
scale shape transfer by carbon nanotube 
growth under mechanical pressure,” 
NanoLetters, vol. 6, no. 6, pp. 1254-1260, 
May 2006.

A.J. Hart and A.H. Slocum, “Rapid growth 
and flow-mediated nucleation of mil-
limeter-scale aligned carbon nanotube 
structures from a thin-film catalyst,” 
Journal of Physical Chemistry B, vol. 110, 
no. 16, pp. 8250-8257, Apr. 2006. 

A.J. Hart, B.O. Boskovic, A.T.H. Chuang, 
V.B. Golovko, J. Robertson, B.F.G. Johnson, 
and A.H. Slocum, “Uniform and selective 
CVD growth of carbon nanotubes and 
nanofibres on arbitrarily microstructured 
silicon surfaces,” Nanotechnology, vol. 17, 
no. 5, pp. 1397-1403, Mar. 2006.

A.J. Hart and A.H. Slocum, “Rapid growth 
and flow-mediated nucleation of mil-
limeter-scale aligned carbon nanotube 
structures from a thin-film catalyst,” 
Journal of Physical Chemistry B, vol. 110, 
no. 16, pp. 8250-8257, Mar. 2006.

A.J. Hart, A.H. Slocum, and L. Royer, 
“Growth of high-quality single-walled 
carbon nanotube films from Mo/Fe/Al2O3 
deposited by electron beam evaporation,” 
Carbon, vol. 44, no. 2, pp. 348–359, Feb. 
2006.

E. Bamberg, C.P. Grippo, P. Wanaka-
mol, A.H. Slocum, M.C. Boyce, and E.L. 
Thomas, “A tensile test device for in situ 
atomic force microscope mechanical test-
ing,” Precision Engineering, vol. 30, no. 1, 
pp. 71-84, Jan. 2006.

J. Li, M.P. Brenner, T. Christen, M.S. 
Kotilainen, J.H. Lang, and A.H. Slocum, 
“Deep reactive ion-etched compliant 
starting zone electrostatic zipping actua-
tors,” Journal of Microelctromechanical 
Systems, vol. 14, no. 6, pp. 1283-1297, Dec. 
2005.

J.R. White, C.J. White, and A.H. Slocum, 
“Octave-tunable miniature rf resonators,” 
IEEE Microwave and Wireless Components 
Letters, vol. 15, no. 11, pp. 793-795, Nov. 
2005.

J. Qiu,  J. Lang, A.H. Slocum, and A. We-
ber, “A bulk-micromachined bistable relay 
with u-shaped thermal actuators,” Jour-
nal of Microelctromechanical Systems, 
vol. 14, no. 5, pp. 1099-1109, Oct. 2005.
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Henry I. Smith
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
J.T. Hastings, Univ. Kentucky
C.A. Ross, MIT
C.V. Thompson, MIT
F.R. Stellacci, MIT
E. Ippen, MIT
F. Kaertner, MIT
M. Schattenburg, MIT
E.L. Thomas, MIT

GraduatE studEnts
W. Arora, Res. Asst., EECS
C. Fuceltola, Res. Asst., EECS
C. Holzwarth, Res. Asst., MSE
T.B. O’Reilly, Res. Asst., ME
A. Patel, Res. Asst., EECS
S. Tsai, Res. Asst., EECS

support staFF
T. Kuhn, Admin. Asst. I
J. Daley, Project Technician
M. Mondol, Facility Manager, SEBL
L. LaForce, Shop Helper, NSL
R.Menon, Research Scientist
T. Savas, Visiting Scientist
E.E. Moon, Research Scientist
F. Zhang, Research Affiliate

publiCations
F.Y. Ogrin, E. Sirotkin, G. van der Laan, G. 
Beutier, C.A. Ross, W. Jung, and R. Menon, 
“Soft x-ray resonant magnetic scattering 
investigation of stable magnetic 
configurations in patterned rings,” 
Journal of Applied Physics, vol. 103, no. 7, 
pp. 07E909:1-3, Apr. 2008.

T.B. O’Reilly and H.I. Smith, 
“Characterization of photoresist using 
double-exposure with interference 
lithography,” Journal of Vacuum Science 
and Technology B, vol. 26, no. 1, pp. 128-
131, Jan. 2008. 

A.A. Patel and H.I. Smith, “Membrane 
stacking:  A new approach for three-
dimensional nanostructure fabrication,” 
Journal of Vacuum Science and 
Technology B, vol. 25, no. 6, pp. 2662-2664 
Nov. 2007. 

C. Holzwarth, T. Barwicz and H.I. Smith, 
“Optimization of hydrogen silsesquioxane 
films for photonic applications,” Journal 
of Vacuum Science and Technology B, vol. 
25, no. 6, pp. 2658-2661, Nov. 2007. 

W.J. Arora, S. Sijbrandij, L. Stern, J. 
Notte, H.I. Smith, and G. Barbastathis, 
“Membrane folding by He+ ion 
implantation for three-dimensional 
device fabrication,” Journal of Vacuum 
Science and Technology B, vol. 25, no. 6, 
pp. 2184-2187, Nov. 2007. 

E.E. Moon, J. Kupec, M.K. Mondol, H.I. 
Smith, and K.K. Berggren, “Atomic-force 
lithography with interferometric tip-to-
substrate position metrology,” Journal of 
Vacuum Science and Technology B, vol. 25, 
no. 6, pp. 2284-2287, Nov. 2007. 

H-Y. Tsai, H.I. Smith, and R. Menon, 
“Fabrication of spiral-phase diffractive 
elements using scanning-electron beam-
lithography,” Journal of Vacuum Science 
and Technology B, vol. 25, no. 6, pp. 2068-
2071, Nov. 2007.

W.J. Arora, H.I. Smith, and G. 
Barbastathis, “Membrane folding by ion 
implantation-induced stress to fabricate 
three-dimensional nanostructures,” 
Microelectronic Engineering, vol. 84, no. 
5-8, pp. 1454-1458, May-Aug. 2007.

I. Bita, T. Choi, M.E. Walsh, H.I. 
Smith and E.L. Thomas, “Large-area 
3D nanostructures with octagonal 
quasicrystalline symmetry via phase 
mask lithography,” Advanced Materials, 
vol. 19, no. 10, pp. 1403-1407, May 2007.

R. Menon, H.-Y. Tsai, and S.W. Thomas 
III, “Far-field generation of localized light 
fields using absorbance modulation,” 
Physical Review Letters, vol. 98, no. 4, 
043905:1-4, Jan. 2007.

T. Barwicz, M.R. Watts, M.A. Popović, P.T. 
Rakich, L. Socci, F.X. Kärtner, E.P. Ippen, 
and H.I. Smith “Polarization-transparent 
microphotonic devices in the strong 
confinement limit,” Nature Photonics, vol. 
1, no. 1, pp. 57-60, Jan. 2007.

T. Barwicz, H. Byun, F. Gan, C.W. 
Holzwarth, M.A. Popović, P.T. Rakich, 
M.R. Watts, E.P. Ippen, F.X. Kärtner, H.I. 
Smith, J.S. Orcutt, R.J. Ram, V. Stojanović, 
O.O. Olubuyide, J.L. Hoyt, S. Spector, M. 
Geis, M. Grein, T. Lyszczarz, and J.U. Yoon, 
“Silicon photonics for compact, energy-
efficient interconnects” (Inv.), Journal of 
Optical Networking, vol. 6, no. 1, pp. 63-73 
Jan. 2007.
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Charles G. Sodini
Professor 
Department of Electrical Engineering and Computer Science

Collaborators
P. Holloway, National Semiconductor

GraduatE studEnts
F. Edalat, Texas Instruments Gradu-
ate Women’s Fellow for Leadership in 
Microelectronics, EECS
D. He, Res. Asst., EECS
K. Lu, Res. Asst., EECS
I. Nausieda, Martin Family Society of 
Fellows for Sustainability, EECS
K. Nguyen, Res. Asst., EECS
J. Powell, Res. Asst., EECS
K. Ryu, Res. Asst., EECS

support staFF
S. Piccarini, Admin. Asst. II

publiCations
H.-S. Lee and C.G. Sodini, “Analog-to-
digital converters: Digitizing the analog 
world,” Proceedings of the IEEE, vol. 96, 
no. 2, pp. 323-334, Feb. 2008.

I. Nausieda, K. Ryu, I. Kymissis, A.I. 
Akinwande, V. Bulović, and C.G. Sodini, 
“An organic active-matrix imager IEEE 
Transactions on Electron Devices, vol. 55, 
no. 2, pp. 527-532, Feb. 2008.

A. Jerng and C.G. Sodini, “A wideband 
delta-sigma digital-RF modulator for high 
data rate transmitters,” IEEE Journal of 
Solid-State Circuits, vol. 42, no- 8, August, 
2007.

K. Ryu, I. Nausieda, I. Kymissis, V. Bulović, 
and C.G. Sodini, “Influence of source-drain 
contact resistance on accurate extraction 
of gate-bias-dependent charge carrier 
mobilities in organic FETs,” presented at 
Organic Microelectronics Workshop, July, 
2007.

J. Powell, H. Kim, and C.G Sodini, “A 77 
GHz receiver front-end for passive imag-
ing,” presented at the IEEE RFIC Sympo-
sium, June 2007.

I. Nausieda, K. Ryu, I. Kymissis, A.I. 
Akinwande, V. Bulović, and C.G. Sodini, 
“An organic imager for flexible large area 
electronics,” presented at the IEEE Inter-
national Solid-State Circuits Conference, 
Feb. 2007.

J.K. Fiorenza, T. Sepke, P. Holloway, C.G. 
Sodini, and H.-S. Lee, “Comparator-based 
switched-capacitor circuits for scaled 
CMOS technologies,” IEEE Journal of 
Solid-State Circuits, vol. 41, no. 12, pp. 
2658-2668, Dec. 2006.

A. Jerng and C.G. Sodini, “A wideband 
delta-sigma digital-RF modulator with 
self-tuned RF bandpass reconstruction 
filter,” in Proc. IEEE Custom Integrated 
Circuits Conference, San Jose, CA, Sept. 
2006, pp. 125-128.

F. Edalat, J.K. Tan, K.M. Nguyen, N. Mata-
lon, and C.G. Sodini, “Measured data rate 
from adaptive modulation in wideband 
OFDM systems,” presented at IEEE Inter-
national Conference on Ultra Wide Band, 
Sept. 2006.

A.Y. Wang and C.G. Sodini, “On the energy 
efficiency of wireless transceivers,” in 
Proc. IEEE International Conference on 
Communications, Istanbul, Turkey, June 
2006, pp. 3783-3788.

L. Khuon and C.G. Sodini, “An area-ef-
ficient 5-GHz multiple receiver RFIC for 
MIMO WLAN applications, presented at 
IEEE Radio Frequency Integrated Circuits 
Symposium, June 2006.

A. Pham and C.G. Sodini, “A 5.8-GHz, 47% 
efficiency, linear outphase power amplifi-
er with fully integrated power combiner,” 
IEEE Radio Frequency Integrated Circuits 
Symposium, June 2006.

A. Pham, G.W. Wornell, and C.G. Sodini, 
“A digital amplitude-to-phase conversion 
for high efficiency linear outphase power 
amplifiers,” in Proc. IEEE International 
Conference on Acoustics, Speech, and 
Signal Processing, Toulouse, France, May 
2006, pp. IV-97 - IV-100.

T. Sepke, J.K. Fiorenza, C.G. Sodini, P. Hol-
loway, and H.-S. Lee, “Comparator-based 
switched-capacitor circuits for scaled 
CMOS technologies,” in Proc. IEEE Inter-
national Solid-State Circuits Conference, 
San Francisco, CA, Feb. 2006, pp. 220-221, 
649. (Recipient of the ISSCC 2006 Jack 
Kilby Outstanding Student Paper Award.)

D.B. Fuller, A.I. Akinwande, A.I., and C.G. 
Sodini, “Leading, following, or cooked 
goose? Explaining innovation, successes 
and failures in Taiwan’s electronics indus-
try,” in Global Taiwan: Building Com-
petitive Strengths in a New International 
Economy, S. Berger and R. Lester, Eds. 
Armonk: M.E. Sharpe, 2005. 

K. Ryu, I. Kymissis, V. Bulović, and C.G. 
Sodini, “Direct extraction of mobility in 
pentacene OFETs using capacitance-volt-
age and current-voltage measurements,” 
IEEE Electron Device Letters, vol. 26, no. 
10, pp. 716-718, Oct. 2005.

R. Reif and C.G. Sodini, “Hong Kong elec-
tronics industry,” in Made by Hong Kong, 
S. Berger and R. Lester, Eds. New York: 
Oxford University Press, 1997.

R.T. Howe and and C.G. Sodini, Microelec-
tronics: An Integrated Approach. Upper 
Saddle River, NJ: Prentice Hall, 1997.
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Vladimir Stojanović
Assistant Professor 
Department of Electrical Engineering and Computer Science

Collaborators
E. Alon, UC Berkeley
K. Asanovic, UC Berkeley
A. Kavcic, U. Hawaii
M. Horowitz, Stanford University
D. Markovic, UC Los Angeles
C-K. K. Yang, UC Los Angeles

GraduatE studEnts
N. Blitvić, Res. Asst., EECS 
F. Chen, Res. Asst., EECS
M. Georgas, Res. Asst., EECS
B. Kim, Res. Asst., EECS
J. Leu, Res. Asst., EECS
Y. Li, Res. Asst., EECS
B. Moss, Res. Asst., EECS
S. Song, Res. Asst., EESC
R. Sredojević, Res. Asst., EECS

publiCations
N. Blitvic, L. Zheng, and V. Stojanović, 
“Low-complexity pattern-eliminating 
codes for ISI-limited channels,” to appear 
in IEEE International Communications 
Conference, May 2008.

C.W. Holzwarth, J.S. Orcutt, H. Li, M.A. 
Popović, V. Stojanović, J.L. Hoyt, R.J. Ram, 
and H.I. Smith, “Localized substrate 
removal technique enabling strong-con-
finement microphotonics in bulk si CMOS 
processes,” to appear in Optical Society 
of America - CLEO/QELS Conference, May 
2008.

J.S. Orcutt, A. Khilo, M.A. Popović, C.W. 
Holzwarth, B. Moss, H. Li, M.S. Dahlem, 
T.D. Bonifield, F.X. Kärtner, E.P. Ippen, 
J.L. Hoyt, R.J. Ram and V. Stojanović, 
“Demonstration of an electronic photonic 
integrated circuit in a commercial scaled 
bulk CMOS process,”presented at the 
Optical Society of America - CLEO/QELS 
Conference, May 2008.

A. Amirkhany, A. Abbasfar, J. Savoj, M. 
Jeeradit, B. Garlepp, V. Stojanović, and M. 
A. Horowitz, “A 24Gb/s software program-
mable analog multi-tone transmitter,” 
IEEE Journal of Solid-State Circuits, vol. 
43, no. 4, pp. 999-1009, Apr. 2008.

B. Kim and V. Stojanović, “Equalized inter-
connects for on-chip networks: modeling 
and optimization framework,” in Proc. 
IEEE/ACM  International Conference on 
Computer-Aided Design, San Jose, CA,  
Nov. 2007, pp. 552-559.

F. Chen, A. Joshi, V.Stojanović, and A.P. 
Chandrakasan, “Scaling and evaluation of 
carbon nanotube interconnects for VLSI 
applications,” in Proc. ACM International 
Conference on Nano-Networks, Catania, 
Italy, Sept. 2007.

A. Amirkhany, A. Abbasfar, V. Stojanović 
and M.A. Horowitz, “Practical limits of 
multi-tone signaling over high-speed 
backplane electrical links,” in Proc. IEEE 
International Conference on Communica-
tions, Glasgow, Scotland, June 2007., pp. 
2693-2698, 

N. Blitvic and V. Stojanović, “Statistical 
simulator for block coded channels with 
long residual interference,” in Proc. IEEE 
International Conference on Communica-
tions, Glasgow, Scotland, June, 2007, pp. 
6287-6294.

A. Amirkhany, A. Abbasfar, J. Savoj, M. 
Jeeradit, B. Garlepp, V. Stojanović, and M. 
Horowitz, “24 Gbps, software program-
mable multi-channel transmitter,” in 
Proc. IEEE Symposium on VLSI Circuits, 
Kyotom, Japan, June 2007, pp. 38-39.

E.-H. Chen, J. Ren, J. Zerbe, B. Leibowitz, 
H. Lee, V. Stojanović, and C.-K. K. Yang, 
“BER-based adaptation of I/O link equal-
izers,” IEEE Symposium on VLSI Circuits, 
pp. 36-37, June 2007.

J. Ren, H. Lee, Q. Lin, B. Leibowitz, E..-H. 
Chen, D. Oh, F. Lambrecht, V. Stojanović, 
C.-K.K. Yang, and J. Zerbe, “Precursor 
ISI reduction in high-speed I/O,” IEEE 
Symposium on VLSI Circuits, pp. 134-135, 
June 2007.

S. Vamvakos, V. Stojanović, J. Zerbe, C. 
Werner, D. Draper and B. Nikolic, “PLL 
on-chip jitter measurement: analysis 
and design,” Symposium on VLSI Circuits 
Digest of Technical Papers, pp. 73-74, Feb. 
2007..

B.S. Leibowitz, J. Kizer, H. Lee, F. Chen, 
A. Ho, M. Jeeradit, A. Bansal, T. Greer, 
S. Li, R. Farjad-Rad, W. Stonecypher, Y. 
Frans, B. Daly, F. Heaton, B.W. Gariepp, 
C.W. Werner, N. Nguyen, V. Stojanović and 
J.L. Zerbe, “A 7.5Gb/s 10-Tap DFE receiver 
with first tap partial response, spectrally 
gated adaptation, and 2nd-order data-fil-
tered CDR,” IEEE International Solid-Sta-
te Circuits Conference, San Francisco, CA, 
Feb. 2007,  pp. 228-599.

T. Barwicz, H. Byun, F. Gan, C. W. Hol-
zwarth, M.A. Popovic, P.T. Rakich, M.R. 
Watts, E.P. Ippen, F.X. Kärtner, H.I. Smith, 
J.S. Orcutt, R.J. Ram, V. Stojanović, O.O. 
Olubuyide, J.L. Hoyt, S. Spector, M. Geis, 
M. Grein, T. Lyszczarz, and J. U. Yoon, 
“Silicon photonics for compact, energy-
efficient interconnects [Invited],” Journal 
of Optical Networking, vol. 6, no. 1, pp.63-
73, Jan. 2007.

A. Amirkhany, A. Abbasfar, V. Stojanović, 
and M.A. Horowitz, “Analog multi-tone 
signaling for high-speed backplane 
electrical links,” in Proc. IEEE Global Com-
munications Conference, San Francisco , 
CA, Nov. 2006.

H. Hatamkhani, F. Lambrecht, V. 
Stojanović and C.K. Yang, “Power-centric 
design of high-speed I/Os,” in Proc. 43rd 
ACM/IEEE Design Automation Conference, 
San Francisco, CA, July, 2006, pp. 867-872.
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Carl V. Thompson 
Stavros Salapatas Professor of Materials Science and Engineering
Department of Material Science & Engineering

Collaborators
W.K. Choi, National University of Singa-
pore (NUS) 
S.J. Chua, NUS
C.L. Gan, Nanyang Technical University 
E.A. Fitzgerald, MIT
C. Hau-Riege, Advanced Micro Devices
Y. Li, NUS
Y.J. Park, Texas Instruments
H.I. Smith, MIT

postdoCtoral assoCiatEs
J. Kalb
D. Kim
R. Monig
Y. Wang

GraduatE studEnts
N. Abate, Visiting Student., MSE
S. Boles, Res. Asst., MSE
S.-W. Chang, Res. Asst., MSE
Z. Choi, Res. Asst., MSE
T. Chookajorn, Res. Asst., MSE
P. Delcroix, Visting Student, MSEsting Student, MSE                  
A. Giermann, Intel Fellow, MSE
J. Leib, NSF Fellow, MSE
H.L. Leong, SMA Fellow, MSE
R. Mitchell, Xerox Fellow, MSE   
R. Nagarajan, SMS Fellow, MSErajan, SMS Fellow, MSE  
G.D. Nessim, Intel Fellow, MSE
J. Oh, Res. Asst., MSE
T.J. Park, Res. Asst., MSE  
G. Qiang, SMA Fellow, NUS
M. Seita, Res. Asst., MSE

W. Sasangka, SMA Fellow, MSE
F.L. Wei, Res. Asst., MSE
P. Yang,  Visiting student, MSE
J. Ye, Res. Asst., MSEAsst., MSE
L. You, Visiting Student, MSE
H. Yu, Res. Asst., MSE
J. Yun, SMA Fellow, NUS

support staFF
K.A. Fitzgerald, Admin. Asst. II

publiCations
J. Oh and C.V. Thompson, “Selective bar-
rier perforation in porous alumina anod-
ized on substrates,” Advanced Materials, 
vol. 20, no. 7, pp. 1368-1372, Apr. 2008.

W.K. Choi, T.H. Liew, H.G. Chew, F. Zheng, 
C.V. Thompson. Y. Wang, M.H. Hong, 
X.D. Wang , L. Li and J. Yun, “A combined 
top-down and bottom-up approach for 
precise placement of metal nanoparticles 
on silicon,” Small, vol. 4, no. 3, pp. 330-
333, Mar. 2008.

R. Tadepalli, K.T. Turner, and C.V. Thomp-
son, “Mixed-mode interface toughness of 
wafer-level Cu–Cu bonds using asymmet-
ric chevron test,” Journal of the Mechan-
ics and Physics of Solids, vol. 56, no. 3, pp. 
707-718, Mar. 2008.

R. Tadepalli,  K.T. Turner and C.V. 
Thompson, “Effects of patterning on the 
interface toughness of wafer-level Cu-Cu 
bonds,” Acta Materialia, vol. 56, no. 3, pp. 
438-447, Feb. 2008.

Z.-S. Choi, R. Mönig, and C.V. Thompson, 
“Effects of microstructure on the forma-
tion, shape, and motion of voids during 
electromigration in passivated copper 
interconnects,” Journal of Materials 
Research, vol. 23, no. 2, pp. 383-391, Feb. 
2008.

H.L. Leong, C.L Gan, C.V. Thompson, K.L 
Pey, and H.Y. Li, “Application of contact 
theory to metal-metal bonding of silicon 
wafers,” Journal of Applied Physics, vol. 
102, no, 10, pp. 103510:1-9, Nov. 2007. 

Z.-S. Choi, R. Mönig, and C.V. Thompson, 
“Activation energy and pre-factor for 
surface electromigration and void drift 
in Cu interconnects,” Journal of Applied 
Physics, vol. 102, no. 8, pp. 083509:1-4, 
Oct. 2007.

Z.-S. Choi, R. Mönig, and C.V. Thompson, 
“Dependence of the electromigration flux 
on  the crystallographic orientations of 
different grains in polycrystalline copper 
interconnects,” Applied Physics Letters, 
vol. 90, no. 24, pp. 241913:1-3, June 2007.

C.W. Chang, C.V. Thompson, C.L. Gan, 
K.L. Pey, W.K. Choi, and Y. K. Lim, “Ef-
fects of micro-voids on the line-width 
dependence of electromigration failure of 
dual-damascene copper interconnects,” 
Applied Physics Letters, vol. 90, no. 19, pp. 
193505:1-3, May 2007. 

R. Tadepalli and C.V. Thompson, “For-
mation of Cu–Cu interfaces with ideal 
adhesive strengths via room temperature 
pressure bonding in ultrahigh vacuum,” 
Applied Physics Letters, vol. 90, no. 15, pp. 
151919:1-3, Apr. 2007.

R. Krishnan and C.V. Thompson, “Mono-
domain high aspect ratio 2-D and 3-D 
ordered porous alumina structures with 
independently controlled pore spacing 
and diameter,” Advanced Materials, vol. 
19, no. 7, pp. 988-992, Apr. 2007.

S.M. Alam, C.L. Gan, C.V. Thompson, and 
D.E. Troxel, “Reliability computer-aided 
design tool for full-chip electromigration 
analysis and comparison with different 
interconnect metallizations,” Microelec-
tronics Journal, vol. 38, no. 4-5, pp. 463-
473, Apr. 2007. 

K.Y. Zang, Y.D.Wang, L.S. Wang, S. Tripa-
thy, S.J. Chua, and C.V. Thompson, “Nano-
heteroepitaxy of GaN on a nanopore array 
of Si(111) surface,” Thin Solid Films, vol. 
515, no. 10, pp. 4505-4508, Mar. 2007.

H. Li, Q. Zhang, N. Peng, N. Liu, Y.C. Lee, 
O.K. Tan, N. Marzari, and C.V. Thompson, 
“Charge-trapping effects caused by am-
monia in carbon nanotubes,” Journal of 
Nanoscience and Nanotechnology, vol. 7, 
no. 1, pp. 335-338, Jan. 2007. 
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Harry L. Tuller
Professor
Department of Materials Science and Engineering

Collaborators
I. D. Kim, KIST, Korea
E. Ivers-Tiffee & D. Gerthsen, University 
of Karlsruhe, Germany
M. Martin & R. DeSouza, Aachen Uni-
versity, Germany
J. Lewis, Univ. of Illinios
A. Rothschild, Technion, Israel

GraduatE studEnts
W. Jung, Res. Asst., MSE
Y. Jin, Res. Asst., MSE
S. Litzelman, Res. Asst., MSE
G. Whitfield, Res. Asst., MSE
V. Sonn, Res. Asst., MSE (visiting stu-
dent from Germany)

support staFF
T. Chung, Admin. Asst. II

publiCations
A. Bieberle-Hütter, J.L. Hertz, and H.L. 
Tuller, “Fabrication and wlectrochemical 
characterization of planar Pt-CGO micro-
structures,” Acta Materialia, vol. 56, no. 
2, pp. 177-187, Jan. 2008.

J.L. Hertz and H.L. Tuller, “Measurement 
and finite element modeling of triple 
phase boundary-related current constric-
tion in YSZ,” Solid State Ionics, vol. 178, 
nos. 13-14, pp. 915-923, May 2007.

H. Seh, H. Fritze, and H.L. Tuller, “Defect 
chemistry of langasite III: Predictions of 
electrical and gravimetric properties and 
application to operation of high tem-
perature crystal microbalance,” Journal 
of Electroceramics, vol. 18, no. 1-2, pp. 
139-147, Apr. 2007.

J.L. Hertz and H.L. Tuller, “Nanocom-
posite platinum-yttria stabilized zirconia 
electrode and implications for micro solid 
oxide fuel cell operation,” Journal of the 
Electrochemical Society, vol. 154, no. 4, pp. 
B413-B418, Feb. 2007.

J. Hiltunen, D. Seneviratne, R. Sun, M. 
Stolfi, H.L. Tuller, J. Lappalainen, and V. 
Lantto, “BaTiO3-SrTiO3 multilayer thin-
film electro-optic waveguide modulator,” 
Applied Physics Letters, vol. 89, no. 24, pp. 
242904-242906, Dec. 2006.

H.-S. Kim, I.-D. Kim, K.-B. Kim, T.-S. Yun, 
J.-C. Lee, H.L. Tuller, W.-Y. Choi, and H.-G. 
Kim, “Low frequency and microwave 
performances of Ba0.6Sr0.4TiO3 films 
on atomic layer deposited TiO2/High 
resistivity si substrates,” Journal of Elec-
troceramics, vol. 17, no. 2-4, pp. 421-425, 
Dec. 2006.

T. Hyodo, A. Bieberle-Hütter, J.L. Hertz, 
and H.L. Tuller, “Three dimensional 
arrays of hollow gadolinia-doped ceria 
microspheres prepared by R.F. magnetron 
sputtering employing PMMA microsphere 
templates,” Journal of Electroceramics, 
vol. 17, nos. 2-4, pp. 695-699, Dec. 2006.

A. Rothschild and H.L. Tuller, “Gas 
sensors: new materials and processing ap-
proaches,” Journal of Electroceramics, vol. 
17, nos. 2-4, pp. 1005-1012, Dec. 2006.

P. Hofmann, K. Jacobs, H. Federmann, 
M. Schulz, H. Fritze, and H.L. Tuller, 
“Growth and high-temperature properties 
of gallium orthophosphate,” Solid State 
Ionics, vol. 177, no. 35-36, pp. 3175-3178, 
Nov. 2006.

H. Fritze, M. Schulz, H. Seh, H.L. Tuller, 
S. Ganschow, and K. Jacobs, “High-tem-
perature electromechanical properties of 
strontium-doped langasite,” Solid State 
Ionics, vol. 177, no. 35-36, pp. 3171–3174, 
Nov. 2006.

M.-H. Lim, K.T. Kang, and H.-G. Kim, 
I.-D. Kim , Y.W. Choi, and H.L. Tuller, 
“Low leakage current - stacked MgO/
Bi1.5Zn1.0Nb1.5O7 gate insulator - for low 
voltage ZnO thin film transistors,” Ap-
plied Physics Letters, vol. 89, no. 20,  pp. 
202908:1-3, Nov. 2006.

H. Fritze, M. Schulz, H. Seh, and H.L. 
Tuller, “Sensor application-related defect 
chemistry and electromechanical proper-
ties of langasite,” Solid State Ionics, vol. 
177, nos. 26-32, pp. 2313–2316, Oct. 2006.

H.L. Tuller, “Ionic conduction and ap-
plications,” in Springer Handbook of 
Electronic and Photonic Materials, S. 
Kasap and P. Capper, Eds. New York, NY: 
Springer Verlag, 2006,

A. Bieberle-Hütter, M. Søgaard, and H.L. 
Tuller, “Electrical and electrochemical 
characterization of microstructured thin 
film La1-xSrxCoO3 electrodes,” Solid 
State Ionics, vol. 177, no. 19-25, pp. 1969-
1975, Oct. 2006.

I-D. Kim, A. Rothschild, B.H. Lee, D.Y. Kim, 
S.M. Jo, and H.L. Tuller, “Ultrasensitive 
chemiresistors based on electrospun TiO2 
nanofibers,” Nano Letters, vol. 6, no. 9, 
pp. 2009-2013, Sept. 2006.

A. Rothschild, W. Menesklou, H.L. Tuller, 
and E. Ivers-Tiffée, “Electronic structure, 
defect chemistry, and transport proper-
ties of SrTi1-xFexO3-y solid solutions,” 
Chemistry of Materials, vol. 18,no. 16, pp. 
3651-3659, Aug. 2006.

A. Bieberle-Hütter and H.L. Tuller, “Fab-
rication and structural characterization 
of interdigitated thin film La1−xSrxCoO3 
(LSCO) electrodes,” Journal of Electroc-
eramics, vol. 16, no. 2, pp. 151-157, Mar. 
2006.

H. Seh and H.L. Tuller, “Defects and 
transport in langasite I: Acceptor-doped 
La3Ga5SiO14,” Journal of Electroceramics, 
vol. 16, no. 2, pp. 115–125, Mar. 2006. 
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Joel Voldman
Associate Professor 
Department of Electrical Engineering and Computer Science

Collaborators
G. Daley, Children’s Hospital
R. Jaenish, MIT
K.M. Lim, NUS, Singapore
F. McKeon, Harvard Med. School
P. Sorger, Harvard Med. School
J. White, MIT

postdoCtoral assoCiatEs
A.M. Skelley
W.-M. Tsang
K. Blagović

GraduatE studEnts
S. Desai, Res. Asst., EECS
L.Y. Kim, Res. Asst., HST
J.R. Kovac, Res. Asst., EECS
N. Mittal, Res. Asst., Physics
L. Pryzbyla, Res. Asst., Biology
P. Sampattavanich, Res. Asst., HST
B. Taff, Res. Asst., EECS
M. Vahey, Res. Asst., EECS

support staFF
C. Collins, Admin. Asst. II

publiCations
M.D. Vahey and J. Voldman, “A new equi-
librium method for continuous-flow cell 
sorting using dielectrophoresis,” Analyti-
cal Chemistry, vol. 80, no. 9, pp. 3135-3143, 
Mar. 2008.

H.-H. Cui, K.-M. Lim, S.-P. Lim, B.-C. Khoo, 
and J. Voldman, “Microparticle separation 
using dynamic pulsed dielectrophore-
sis,” presented at the 22nd International 
Symposium on MicroScale Bioseparations 
& Methods for Systems Biology, 2008.

S.P. Desai, B.M. Taff, and J. Voldman, “A 
photopatternable silicone for biological 
microsystems,” Langmuir, vol. 24, no. 2, 
pp. 575-581, Jan. 2008.

J.R. Kovac. and J. Voldman, “Intuitive, im-
age-based cell sorting using opto-fluidic 
cell sorting,” Analytical Chemistry, vol. 79, 
no. 24, pp. 9321-9330, Dec. 2007.

S.P. Desai, M.D. Vahey, and J. Voldman, 
“Vesicle libraries - tools for dielectrophore-
sis metrology,” in Proc. 11th International 
Conference on Miniaturized Systems for 
Chemistry and Life Sciences, Paris, France, 
Oct. 2007, pp. 1104-1106.

M.D. Vahey, R.J. Barsotti, R. Wartena, 
Y.-M. Chiang, F. Stellacci, and J. Voldman, 
“Modeling the electrokinetics of nanopar-
ticles for controlled assembly,” in Proc. 11th 
International Conference on Miniaturized 
Systems for Chemistry and Life Sciences, 
Paris, France, Oct. 2007, pp. 991-999.

A.M. Skelley, O. Kirak, R. Jaenisch, and J. 
Voldman, “Studying reprogramming of 
somatic cells via fusion with embryonic s 
tem cells: a massively parallel device for 
cell fusion,” in Proc. 11th International 

Conference on Miniaturized Systems for 
Chemistry and Life Sciences, Paris, France, 
Oct. 2007, pp. 581-583.

S.P. Desai, B.M. Taff, and J. Voldman, “A 
photopatternable silicone for BioMEMS 
applications,” in Proc. 11th International 
Conference on Miniaturized Systems for 
Chemistry and Life Sciences, Paris, France, 
Oct. 2007, pp. 448-450.

B.M. Taff, S.P. Desai, and J. Voldman, “Di-
electrophoretically switchable microflu-
idic weir structures for exclusion-based 
single-cell manipulation,” in Proc. 11th 
International Conference on Miniaturized 
Systems for Chemistry and Life Sciences, 
Paris, France, Oct. 2007, pp. 8-10.

N. Mittal, A. Rosenthal, and J. Voldman, 
“nDEP microwells for single-cell patterning 
in physiological media,” Lab on a Chip, vol. 
7, no. 9, pp. 1146-53, Sept. 2007.

A. Rosenthal, A. Macdonald, and J. Vold-
man, “Cell patterning chip for control-
ling the stem cell microenvironment,” 
Biomaterials, vol. 28, no. 21, pp. 3208-3216, 
July 2007.

L. Kim, Y.C. Toh, J. Voldman, and H. Yu, “A 
practical guide to microfluidic perfusion 
culture of adherent mammalian cells,” Lab 
on a Chip, vol. 7, no. 6, pp. 681-694, June 
2007.

H.-Y. Lee and J. Voldman, “Optimizing mi-
cromixer design for enhancing dielectro-
phoretic microconcentrator performance,” 
Analytical Chemistry, vol. 79, no. 5, pp. 
1833-1839, Mar. 2007.

R.J. Barsotti, M.D. Vahey, R. Wartena, 
Y.-M. Chiang, J. Voldman, and F. Stellacci, 
“Assembly of metal nanoparticles into 

nanogaps,” Small, vol. 3, no. 3, pp. 488-499, 
Mar. 2007.

E. Kim, M.J. Mescher, H.Y. Lee, J. Voldman, 
and J. Fiering, “Microfluidic continuous 
bacteria concentrator with integrated mi-
crovalves,” presented at the 20th Interna-
tional Symposium on Microscale Biosepara-
tions, 2007.

N. Gadish and J. Voldman, “High-through-
put positive-dielectrophoretic bioparticle 
microconcentrator,” Analytical Chemistry, 
vol. 78, no. 22, pp. 7870-7876, Nov. 2006.

J. Voldman, “Engineered systems for the 
physical manipulation of single cells,” Cur-
rent Opinion in Biotechnology, vol. 17 no. 5, 
pp. 532-537, Aug. 2006.

J. Voldman, “Electrical forces for mi-
croscale cell manipulation,” Annual Review 
of Biomedical Engineering, vol. 8, pp. 425-
454, Aug. 2006.

J. Voldman, “Dielectrophoretic traps for 
cell manipulation,” in BioMEMS and Bio-
medical Nanotechnology Volume IV: Biomo-
lecular Sensing, Processing and Analysis, 
M. Ferrari, R. Bashir and S. Wereley,  Eds. 
New York, NY: Springer US, 2006.

J.R. Kovac and J. Voldman, “Facile image-
based cell sorting using OPTO-FluCS 
(Opto-fluidic cell sorting),” in Proc. 10th 
International Conference on Miniaturized 
Systems for Chemistry and Life Sciences, 
Tokyo, Japan, Nov. 2006, pp. 1483-1485.

M.D. Vahey and J. Voldman, “Iso-dielectric 
Separation: A new method for the continu-
ous-flow screening of cells,” in Proc. 10th 
International Conference on Miniaturized 
Systems for Chemistry and Life Sciences, 
Tokyo, Japan, Nov. 2006, pp. 1058-1060.



Faculty Research Staff and Publications MTL Annual Research Report 20087-42

Evelyn N. Wang
Assistant Professor 
Department of Mechanical Engineering

Collaborators
D. Streit, Northrop-Grumman
J. Karp, HST

GraduatE studEnts
B. Alexander, Res. Asst., ME
K. Chu, Res. Asst., ME
R. Xiao, Res. Asst., ME

support staFF
D. Hanna, Admin. Asst. II

publiCations
T.N. Krupenkin, J.A. Taylor, E.N. 
Wang, P. Kolodner, M. Hodes, and T.R. 
Salamon,“Reversible wetting-dewetting 
transitions on electrically tunable super-
hydrophobic nanostructured surfaces,” 
Langmuir, vol. 23, no. 18, pp. 9128-9133, 
Aug. 2007. 

C.H. Hidrovo, T.A. Kramer, E.N. Wang, S. 
Vigneron, J.E. Steinbrenner, J.-M. Koo, F.-
M. Wang, D.W. Fogg, R.D. Flynn, E.S. Lee, 
C.-H. Cheng, T.W. Kenny, J.K. Eaton, and 
K.E. Goodson, “Two-phase microfluidics 
for semiconductor circuits and fuel cells,” 
Heat Transfer Engineering, vol. 27, no. 4, 
pp. 53-63, May 2006.

E.N. Wang, S. Devasenathipathy, H. Lin, 
C.H. Hidrovo, J.G. Santiago, K.E. Good-
son, and T.W. Kenny, “A hybrid method 
for bubble reconstruction in two-phase 
microchannels,” Experiments in Fluids , 
vol. 40, no. 5, pp. 847-858, May 2006.

T.W. Kenny, K.E. Goodson, J.G. Santiago, 
E. Wang, J.-M. Koo, L. Jiang, L. Zhang, D. 
Fogg, S. Yao, K. Yao, R. Flynn, C.-H. Cheng, 
and C. Hidrovo, “Advanced cooling tech-
nologies for microprocessors,” Interna-
tional Journal of High Speed Electronics 
and Systems, vol. 16, no. 1, pp. 301-313, 
Mar. 2006.

L. Zhang, E.N. Wang, K.E. Goodson, and 
T.W. Kenny, “Phase change phenomena 
in silicon microchannels,” International 
Journal of Heat and Mass Transfer, vol. 
48, no. 8, pp. 1572-1582, Apr. 2005.

E.N. Wang, S. Devasenathipathy, J.G. 
Santiago, K.E. Goodson, and T.W. Kenny, 
“Nucleation and growth of vapor bubbles 
in a heated silicon microchannel,” Journal 
of Heat Transfer, vol. 126, no. 4, p. 497, 
Aug. 2004.

E.N. Wang, L. Zhang, L. Jiang, J.-M. Koo, 
J.G. Maveety, E.A. Sanchez, K.E. Goodson, 
and T.W. Kenny, “Micromachined jets 
for liquid impingement cooling of VLSI 
chips,” IEEE Journal of MicroElectroMe-
chanical Systems, vol. 13, no, 5, pp. 833-
842, Oct. 2004.

A. Balandin, K.L. Wang, S. Cai, R. Li, C.R. 
Viswanathan, E.N. Wang, and M. Wojto-
wicz, “Investigation of flicker noise level 
and deep levels in AlGaN/GaN hetero-
structure field effect transistors,” Journal 
of Electronic Materials, vol. 29, no. 3, pp. 
297-301, Mar. 2000.
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Brian L. Wardle
Assistant Professor 
Department of Aeronautics and Astronautics

Collaborators
H.-M. Duong, MIT XVI Postdoc
E.J. Garcia, Gamesa
R. Guzman deVilloria, MIT XVI Postdoc
A J. Hart, Univ. of Michigan
K.F. Jensen, MIT Chem. E.
W.-S. Kim, MIT XVI Postdoc
S.-G. Kim, MIT ME
S.-H. Kim, Inostek
S. Maruyama, Univ. of Tokyo
A. Miravete, Univ. Zaragoza
D. Papavassiliou, Univ. Oklahoma
D.-S. Park, KIMS
M.A. Schmidt, MIT EECS
A.H. Slocum, MIT ME
S.M. Spearing, Univ. Southampton
C. Thompson, MIT DMSE
H. Tuller, MIT DMSE
N. Wicks, Schlumberger

GraduatE studEnts
H. Cebeci, Visiting Student, AA
F. Fachin, Res. Asst., AA
S. Figueredo, Res. Asst., ME
K. Ishiguro, Visiting Student, AA
M. Kim, Res. Asst., DMSE
S. Steiner, Res. Asst., AA
S. Wicks, Res. Asst., AA
N. Yamamoto, Res. Asst., AA

undErGraduatE studEnts
T. Blackman, ME
H. Jeffrey, AA
L. Megalini, Politecnico di Torino (visit-
ing)
D.S. Saito, ITA (visiting)
M. Tsai, AA
M. Zunino, AA

support staFF
J. Kane, Research Specialist
P. Lee, Financial Officer
M. Prendergast, Admin. Assist. II

publiCations

E.J. Garcia, B.L. Wardle, A.J. Hart, and N. 
Yamamoto, “Fabrication and multifunc-
tional properties of a hybrid laminate 
with aligned carbon nanotubes grown in 
situ,” Composites Science and Technology, 
vol. 68, no. 9, pp. 2034-2041, July 2008.

D. Saito, B.L. Wardle,  E.J. Garcia, L. Mega-
lini, A.J. Hart, and R. Guzman deVilloria, 
“Fabrication and multifunctional proper-
ties of high volume fraction aligned 
carbon nanotube polymeric composites,” 
AIAA-2008-1769, presented at the 49th 
AIAA Structures, Dynamics, and Materi-
als Conference, Schaumburg, IL, Apr. 
2008.

L. Megalini,  D. Saito, E.J. Garcia, B.L. 
Wardle, A.J. Hart, and O. Yaglioglu, “DC 
and AC properties of aligned carbon 
nanotube forests and polymeric nano-
composites,” AIAA-2008-1854, presented 
at the 49th AIAA Structures, Dynamics, 
and Materials Conference, Schaumburg, 
IL, Apr. 2008.

N. Yamamoto, and B.L. Wardle, “Thermal 
and electrical properties of hybrid woven 
composites reinforced with aligned 
carbon nantoubes,” AIAA-2008-1857, 
presented at the 49th AIAA Structures, 
Dynamics, and Materials Conference, 
Schaumburg, IL, Apr. 2008.

D. Quinn, B.L. Wardle, and S.M. Spearing, 
“Residual stress and microstructure of as-
deposited and annealed sputtered yttria 
stabilized zirconia thin films,” to appear 
in Journal of Materials Research, vol. 23, 
no. 3, pp.609-618, Mar. 2008.

E.J. Garcia, J. Hart, and B.L. Wardle, “Long 
carbon nanotubes grown on the surface 
of fibers for hybrid composites,” AIAA 
Journal, vol. 6, no. 6, pp. 1405-1412, Mar. 
2008.

B.L. Wardle,  D.S.,Saito, E.J. Garcia, A.J. 
Hart, and R. Guzman deVilloria, “Fabrica-
tion and characterization of ultra-high 
volume fraction aligned carbon-nano-
tube-polymer composites,” Advanced 
Materials, 2008, to be published.

E.J. Garcia,  B.L. Wardle, and A.J. Hart, 
“Joining prepreg composite interfaces 
with aligned carbon nanotubes,” Com-
posites Part A, vol. 39, pp. 1065-1070, Mar. 
2008.

D. Bello, A.J. Hart, K. Ahn, M. Hallock, N. 
Yamamoto, E. Garcia, E.J. Ellenbecker, and 
B.L. Wardle, “Particle exposure levels dur-
ing CVD growth and subsequent handling 
of vertically-aligned carbon nanotube 
films,” Carbon, vol. 46, pp. 974-978, Feb. 
2008.
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