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Rüschlikon, SWITZERLAND

IV.B-4
9:20 AM

Challenges for Post-CMOS Devices & Architecture  183
J. Welser1,2 and K. Bernstein2, 1SRC-NRI,Durham, North Carolina, USA and 2IBM Research, Yorktown 
Heights, New York & San Jose, California, USA

IV.B-5
10:20 AM

Correlated Oxide Phase Transition Switch: A Paradigm in Electron Devices  187
Z. Yang, C. Ko, V. Balakrishnan, and S. Ramanathan Harvard School of Engineering and Applied 
Sciences, Harvard University, Cambridge, Massachusetts, USA

IV.B-6 
11:00 AM

Lateral Gate Suspended-Body Carbon Nanotube Field-Effect-Transistors with Sub-100nm Air Gap 
by Precise Positioning Method  189
J. Cao and A. M. Ionescu, Nanoelectronic Devices Laboratory (Nanolab), Ecole Polytechnique Fédérale 
de Lausanne, Lausanne, SWITZERLAND
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Session V.A   Tunnel FETs                                                              191-208

V.A-1
1:30 PM 

Si-based Tunnel Field-Effect Transistors for Low-Power Nano-Electronics  193
A. S. Verhulst1, W. G. Vandenbergh1,2, D. Leonelli1,2, R. Rooyackers1, A. Vandooren1, J. Zhuge4, K-H. 
Kao, B. Sorée1,5, W. Magnus1,5, M. V. Fischetti6, G. Pourtois1, C. Huyghebaert1, R. Huang4, Y. Wang4, K. 
De Meyer1, W. Dehaene1,2, M. M. Heyns1,3, and G. Groeseneken1,2, 1imec, Leuven, BELGIUM, 
2Department of Electrical Engineering, 3Department of Metallurgy and Materials Engineering, 
K.U.Leuven, Leuven, BELGIUM, 4Institute of Microelectronics, Peking University, Beijing, CHINA, 
5Department of Physics, Universiteit Antwerpen, , Wilrijk, BELGIUM; 6Department of Materials Science 
and Engineering, University of Texas Dallas, Richardson, Texas, USA

V.A-2
2:10 PM

Compact Model and Performance Estimation for Tunneling Nanowire FET  197
P. M. Solomon, D. J. Frank, and S.O. Koswatta, IBM, SRDC, T.J. Watson Research. Center, Yorktown 
Heights, New York, USA

V.A-3
2:30 PM

Using Dimensionality to Achieve a Sharp Tunneling FET (TFET) Turn-On  199
S. Agarwal and E. Yablonovitch, University of California, Berkeley, California, USA

V.A-4
2:50 PM

Investigation on Superlattice Heterostructures for Steep-Slope Nanowire FETs  201
E. Gnani, P. Maiorano, S. Reggiani, A. Gnudi and G. Baccarani ARCES and DEIS, University of Bologna, 
Bologna, ITALY

V.A-5
3:30 PM

Self-aligned Gate NanoPillar In0.53Ga0.47As Vertical Tunnel Transistor  203
D. K. Mohata, R. Bijesh, V. Saripalli, T. Mayer and S. Datta, The Pennsylvania State University, 
University Park, Pennsylvania, USA

V.A-6 
3:50 PM

Self-aligned InAs/Al0.45Ga0.55Sb vertical tunnel FETs  205
G. Zhou1, Y. Lu1, R. Li1, Q. Zhang1, W. Hwang1, Q. Liu1, T. Vasen1, H. Zhu2, J. Kuo2, S. Koswatta3, T. 
Kosel1, M. Wistey1, P. Fay1, A. Seabaugh1, and H. G. Xing1, 1Department of Electrical Engineering, 
University of Notre Dame, Notre Dame, Indiana, USA, 2IntelliEPI, Richardson, Texas, USA, and 3IBM T. 
J. Watson Research Center, Yorktown Heights, New York, USA

V.A-7
4:10 PM

P-type Tunneling FET on Si (110) Substrate with Anisotropic Effect  207
M. H. Lee1, C.-Y. Kao1, C.-L. Yang1, and C.-H. Lee2, 1Institute of Electro-Optical Science and Technology, 
National Taiwan Normal University, Taipei, TAIWAN and 2Graduate Institute of Electronics Engineering 
(GIEE) and Department of Electrical Engineering, National Taiwan University, Taipei, TAIWAN

V.A-8
4:30 PM

Late News

V.A-9
4:50 PM

Late News

Session V.B  Wide Bandgap                                                             209-224
V.B-1
1:30 PM

Anomalous output conductance in N-polar GaN-based MIS-HEMTs  211
M. H. Wong1, U. Singisetti1, J. Lu1, J. S. Speck2, and U. K. Mishra1, 1Electrical and Computer Engineering 
and 2Materials Departments University of California, Santa Barbara, Californa, USA

V.B-2
1:50 PM

Normally-off Gate-Recessed AlGaN/GaN-on-Si Hybrid MOS-HFET with Al2O3 Gate Dielectric  213
A. L. Corrion, M. Chen, R. Chu, S. D. Burnham, S. Khalil, D. Zehnder, B. Hughes, and K. Boutros, HRL 
Laboratories LLC, Malibu, California, USA
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V.B-3
2:10 PM

N-Polar AlGaN/GaN MIS-HEMTs on SiC with a 16.7 W/mm Power Density at 10 GHz Using an Al2O3
Based Etch Stop Technology for the Gate Recess 215
S. Kolluri, S. Keller, S. P. DenBaars and U. K. Mishra, Department of ECE, University of California, Santa 
Barbara, California, USA

V.B-4
2:30 PM

Total GaN Solution for Electircal Power Conversion 217
Y.-F. Wu, R. Coffie, N. Fichtenbaum, Y. Dora, C.S. Suh, L. Shen, P. Parikh and U.K. Mishra, Transphorm 
Inc., Goleta, California, USA

V.B-5 
3:30 PM

First AlN/GaN HEMTs power measurement at 18 GHz on Silicon substrate  219
F. Medjdoub, M. Zegaoui, D. Ducatteau, N. Rolland and P.A. Rolland, IEMN, Villeneuve d’Ascq, FRANCE

V.B-6
3:50 PM

Enhanced mobility for MOCVD grown AlGaN/GaN HEMTs on Si substrate 221
S. L. Selvaraj, A. Watanabe and T. Egawa, Research Center for Nano-Device and System, Nagoya 
Institute of Technology, Gokiso-cho, Showa-ku, Nagoya, JAPAN

V.B-7 
4:10 PM

High Performance GaN-on-Si Power Switch: Role of Substrate Bias in Device Characteristics 223
R. Chu, D. Zehnder, B. Hughes, and K. Boutros, HRL Laboratories LLC, Malibu, California, USA

Rump Sessions                                                                                 225-226

R.1
8:30 PM

Large Area OFETs: Organic or Oxide? 225
Session Organizers:  Ioannis Kymissis, Columbia University and Yongtaek Hong, Seoul National 
University

R.2
8:30 PM

What is the Ultimate Low Power Device? 225
Session Organizers: Kirsten Moselund, IBM, Siyuranga Koswatta, IBM, and Erik Lind, Lund University

R.3
8:30 PM

Graphene--What is it good for? 226
Session Organizers: Eric Pop, University of Illinois Urbana-Champaign, Dimitris Pavlidis, Technical 
University Darmstad, and Jeong Moon, HRL

Joint DRC/EMC Plenary Session                                                    227-228

8:30 AM New Concepts and Materials for Solar Power Conversion 227
Wladyslaw Walukiewicz, Lawrence Berkeley National Laboratory

Session VI.A   pFETs                                                                        229-238

VI.A-1
10:00 AM

High Mobility Strained P-Channel Germanium Quantum Well Field Effect Transistor for Low Power 
(Vcc = 0.5 V) III-V CMOS Applications 231
R. Pillarisetty, Intel Corporation, Components Research, Technology and Manufacturing Group, Hillsboro, 
Oregon, USA

VI.A-2
10:40 AM

Performance enhancement of GaAs UTB pFETs by strain, orientation and body thickness 
engineering  233
A. Paul1, S. Mehrotra1, G. Klimeck1 and Mark Rodwell2, 1ECE Department and NCN, Purdue University, 
West Lafayette, Indiana, USA and 2ECE Department, University of California, Santa Barbara, California, 
USA
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VI.A-3  
11:00 AM 

Highly-Strained SGOI p-Channel MOSFETs Fabricated by Applying Ge Condensation Technique to 
Strained-SOI Substrates  235
J. Suh, R. Nakane, N. Taoka, M. Takenaka and S. Takagi, School of Engineering, The University of 
Tokyo, Tokyo, JAPAN 

  
VI.A-4 
11:20 AM 

Hole Mobility Enhancement in Uniaxially Strained SiGe FINFETs: Analysis and Prospects  237
R. Bijesh1, I. Ok2, M. Baykan2, C. Hobbs2, P. Majhi2, R. Jammy2, and S. Datta1, 1The Pennsylvania State 
University, University Park, Pennsylvania, USA and 2Sematech, Austin, Texas, USA 

  

  

Session VI.B   Thin- Film                                                                   239-250 
  
VI.B-1 
10:00 AM 

Defect Analysis of Roll-to-Roll SAIL Manufactured Flexible Display Backplanes  241
C. Taussig1, R. E. Elder1, W. B. Jackson1, A. Jeans1, M. Jam, E. Holland1, H. Luo1, J. Maltabes1, C. 
Perlov1, S. Trovinger1, M. Almanza-Workman2, R. A. Garcia2, H. Kim2, O. Kwon2, and F. Jeffrey2, 1HP 
Labs, Palo Alto, California, USA and 2Phicot Inc., Palo Alto, California, USA 

  
VI.B-2 
10:20 AM 

Indium-free Transparent Thin Film Transistors Based on Nanocrystalline ZnO 245
B. Bayraktaroglu1, K. Leedy1 and R. C. Scott2, 1Air Force Research Laboratory, Sensors Directorate, 
AFRL/RYDD, Wright Patterson AFB, Ohio, USA and 2Arizona State University, Tempe, Arizona, USA 

  
VI.B-3 
10:40 AM 

Circuit applications based on solution-processed zinc-tin oxide TFTs  247
C.-G. Lee, T. Joshi, K. Divakar, and A. Dodabalapur, Microelectronics Research Center, University of 
Texas at Austin, Austin, Texas, USA 

  
VI.B-4 
11:00 AM 

Aluminum Top-Gate ZnO Nanowire Transistors with Improved Transconductance  249
D. Kälblein1, B. Fenk1, K. Hahn2, U. Zschieschang1, K. Kern1,3, H. Klauk1, 1Max Planck Institute for Solid 
State Research, Stuttgart, GERMANY, 2Max Planck Institute for Metals Research, GERMANY, and 
3Ecole Polytechnique Fédérale de Lausanne, Lausanne, SWITZERLAND 

  

  

Session VII.A   Optoelectronic Devices                                          251-266 
  
VII.A-1 
1:30 PM 

Monolithic Integration of CMOS and Nanophotonic Devices for Massively Parallel Optical 
Interconnects in Supercomputers  253
S. Assefa1, W. M. J. Green1, A. Rylyakov1, C. Schow1, F. Horst2 and Y. A. Vlasov1, 1IBM Thomas J. 
Watson Research Center, Yorktown Heights, New York, USA and 2IBM Zurich GMBH, Rueshlikon, 
SWITZERLAND 

  
VII.A-2 
2:10 PM 

Electrical pumped integrated III/V laser lattice-matched to a Silicon substrate  257
B. Kunert1, S. Liebich2, M. Zimprich2, A. Beyer2, S. Ziegler1, K. Volz2, W. Stolz2, N. Hossain3, S. R. Jin3, 
and S. J. Sweeney3, 1NAsP III/V GmbH, Marburg, GERMANY and 2Material Sciences Center and Faculty 
of Physics, Philipps-University Marburg, Marburg, GERMANY, and 3Advanced Technology Institute and 
Department of Physics, University of Surrey, Guildford, Surrey, UK 

  
VII.A-3 
2:30 PM 

Lateral Carrier Injection with n-type Modulation-doped Quantum Wells in VCSELs  259
C.-H. Lin1, Y. Zheng1, M. Gross3, M. J. W. Rodwell1, and L. A. Coldren1,2, 1Department of Electrical and 
Computer Engineering, University of California, Santa Barbara, California, USA, 2Department of 
Materials, University of California, Santa Barbara, California, USA, and 3Ziva Corporation, San Diego, 
California, USA 
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VII.A-4
2:50 PM

Near UV AlGaN-Cladding Free Nonpolar InGaN/GaN Laser Diodes 261
D. A. Haeger1, C. Holder1, R. M. Farrell1, P. S. Hsu1, K. M. Kelchner2, K. Fujito3, D. A. Cohen2, S. P. 
DenBaars1,2, J. S. Speck1, and S. Nakamura1,2, 1Materials Department, University of California, Santa 
Barbara, California, USA, 2Electrical and Computer Engineering Department, University of California, 
Santa Barbara, California, USA, and 3Optoelectronic Laboratory, Mitsubishi Chemical Corporation, 
Ushiku, Ibaraki, JAPAN

VII.A-5 
3:30 PM

RIE Lag Directional Coupler based Integrated InGaAsP/InP Ring Mode-locked Laser 263
J. S. Parker1, P. R .A. Binetti1, Y.-J. Hung2, Erik J. Norberg1, and L. A. Coldren1, 1Electrical and Computer 
Engineering Department, University of California, Santa Barbara, California, USA and 2Dept. of Electronic 
Engineering, National Taiwan University of Science and Technology, Taipei, TAIWAN

VII.A-6 
3:50 PM

Integrated Non-III-Nitride/III-Nitride Tandem Solar Cell 265
N. G. Toledo1, S. C. Cruz2, C. J. Neufeld1, M. A. Scarpulla2, T. Buehl2, A. C. Gossard1,2, S. P. 
Denbaars1,2, J. S. Speck2 and U. K. Mishra1, 1Department of Electrical and Computer Engineering, 
University of California, Santa Barbara, and 2Materials Department, University of California, Santa 
Barbara, California, USA

Session VII.B   High Speed Devices                                                267-282

VII.B-1 
1:30 PM

N-polar GaN HEMTs with fmax > 300 GHz using high-aspect-ratio T-gate design 269
D.J. Denninghoff1, S. Dasgupta1, D.F. Brown3, S. Keller1, J. Speck2, and U.K. Mishra1, 1Department of 
Electrical and Computer Engineering, University of California, Santa Barbara, California, USA, 
2Department of Materials, University of California, Santa Barbara, California, USA, and 3HRL, Malibu, 
California, USA

VII.B-2
1:50 PM

1.0 THz fmax InP DHBTs in a refractory emitter and self-aligned base process for reduced base 
access resistance 271
V. Jain1, J. C. Rode1, H.-W. Chiang1, A. Baraskar1, E. Lobisser1, B. J. Thibeault1,.M. Rodwell1, M. 
Urteaga2, D. Loubychev3, A. Snyder3, Y. Wu3, J. M. Fastenau3, W. K. Liu3, 1ECE Department, University 
of California, Santa Barbara, California, USA, 2Teledyne Scientific & Imaging, Thousand Oaks, California, 
USA, and 3IQE Inc., Bethlehem, Pennsylvania, USA

VII.B-3 
2:10 PM

Effect of optical phonon scattering on the performance limits of ultrafast GaN transistors 273
T. Fang, R. Wang, G. Li, H. Xing, S. Rajan, and D. Jena, Electrical Engineering, University of Notre 
Dame, Notre Dame, Indiana, USA

VII.B-4
2:30 PM

Device Scaling Technologies for Ultra-High-Speed GaN-HEMTs 275
K. Shinohara1, D. Regan1, I. Milosavljevic1, A. L. Corrion1, D. F. Brown1, S. Burnham1, P. J. Willadsen1, C. 
Butler1, A. Schmitz1, S. Kim1, V. Lee2, A. Ohoka2, P. M. Asbeck2, and M. Micovic1, 1HRL Laboratories 
LLC, California, USA. and 2Department Electrical and Computer Engineering, University of California, 
San Diego, California, USA

VII.B-5 
3:30 PM

Trap-related Delay analysis of self-aligned N-polar GaN/InAlN HEMTs with record extrinsic gm of 
1105 mS/mm 279
Nidhi, S. Dasgupta, J. Lu, F. Wu, S. Keller, J. S. Speck and U. K. Mishra, ECE Department, University of 
California Santa Barbara, Santa Barbara, California, USA
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VII.B-6
3:50 PM

130nm InP DHBTs with ft>0.52THz and fmax>1.1THz 281
M. Urteaga1, R. Pierson1, P. Rowell1, V. Jain2, E. Lobisser2, M.J.W. Rodwell2, 1Teledyne Scientific 
Company, Thousand Oaks, California, USA and 2Department of ECE, University of California, Santa 
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