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Engineering, EPFL, Lausanne, SWITZERLAND 

  
IV.B-5 
10:20 AM 

Extraction of Near Interface Trap Density in Top Gated Graphene Transistor Using High Frequency 
Current Voltage Characteristics     181 
H. Madan1, M. J. Hollander1, J. A. Robinson2, and S. Datta1, 1Electrical Engineering, The Pennsylvania State 
University, University Park, Pennsylvania, USA and 2Material Science and Engineering, The Pennsylvania 
State University, University Park, Pennsylvania, USA 

  
IV.B-6 
10:40 AM 

Pulsed Nanosecond Characterization of Graphene Transistors     183 
E. Carrion, A. Malik, A. Behnam, S. Islam, F. Xiong and E. Pop, Dept. of Electrical and Computer Engineering, 
University of Illinois, Urbana-Champaign, Illinois, USA and Micro and Nanotechnology Lab, Urbana Illinois, 
USA 

  
IV.B-7 
11:00 AM 

Graphene Nanomesh Contacts and Its Transport Properties     185 
T. Chu and Z. Chen, ECE Department and Birck Nanotechnology Center, Purdue University, West Lafayette, 
Indiana, USA 

  
IV.B-8 
11:20 AM 

First Demonstration of Two-Dimensional WS2 Transistors Exhibiting 105 Room Temperature 
Modulation and Ambipolar Behavior     187 
W. S. Hwang1, M. Remskar2, R. Yan1, V. Protasenko1, K. Tahy1, S. D. Chae1, H. Xing1, A. Seabaugh1, and D. 
Jena1, 1Department of Electrical Engineering, University of Notre Dame, Notre Dame, Indiana, USA and 2Solid 
State Physics Department, Jozef Stefan Institute, Ljubljana, SLOVENIA 

  
IV.B-9 
11:40 AM 

Low-frequency Noise in Contact and Channel Regions of Ambipolar InAs Nanowire Transistors     189 
C. J. Delker1, Y. Zi2, C. Yang2,3, D. B. Janes1, 1School of Electrical and Computer Engineering and Birck 
Nanotechnology Center, Purdue University, West Lafayette, Indiana, USA, 2Department of Physics, Purdue 
University, West Lafayette, Indiana, USA, and 3Department of Chemistry, Purdue University, West Lafayette, 
Indiana, USA 

  

Session V.A   III-V MOSFETs/FETs                                                        191-208 
  
V.A-1 
1:30 PM 

High Performance III-V FETs for Low Power CMOS Applications     193 
M. Radosavljevic, Intel Corporation, Technology and Manufacturing Group, Hillsboro, Oregon, USA 

  
V.A-2 
2:10 PM 

Vertical InAs Nanowire MOSFETs with IDS = 1.34 mA/µm and gm = 1.19 mS/µm at VDS = 0.5 V     195 
K.-M. Persson, M. Berg, M. Borg, J. Wu, H. Sjöland, E. Lind and L.-E. Wernersson, Department of Electrical- 
and Information Technology, Lund University, Lund, SWEDEN 

  
  
  



V.A-3 
2:30 PM 

Possible Observation of Ballistic Contact Resistance in Wide Si MOSFETs     197 
A. Majumdar1 and D. A. Antoniadis2, 1IBM Research Division, T. J. Watson Research Center, Yorktown 
Heights, New York, USA and 2Department of Electrical Engineering and Computer Science, Massachusetts 
Institute of Technology, Cambridge, Massachusetts, USA 

  
V.A-4 
2:50 PM 

Regrown Ohmic Contacts to InxGa1-xAs Approaching the Quantum Conductivity Limit     199 
J. J. M. Law, A. D. Carter, S. Lee, A. C. Gossard,  and M. J. W. Rodwell, ECE and Materials Departments, 
University of California, Santa Barbara, California, USA 

  
V.A-5 
3:30 PM 

Simulation Study of Nanowire Tunnel FETs     201 
A. Schenk1, R. Rhyner1, M. Luisier1, and C. Bessir2, 1Integrated Systems Laboratory, ETH Zürich, Zürich, 
SWITZERLAND and 2IBM Research-Zürich, Rüschlikon, SWITZERLAND 

  
V.A-6 
4:10 PM 

Flicker Noise Characterization and Analytical Modeling of Homo and Hetero-Junction III-V Tunnel FETs    203 
R. Bijesh, D. K. Mohata, H. Liu and S. Datta, The Pennsylvania State University, University Park, 
Pennsylvania, USA 

  
V.A-7 
4:30 PM 

High Current Density InAsSb/GaSb Tunnel Field Effect Transistors     205 
A. W. Dey1, B. M. Borg2, B. Ganjipour2, M. Ek3, K. A. Dick2,3, E. Lind1, P. Nilsson1, C. Thelander2 and L.-E. 
Wernersson1, 1Dept. of Electrical and Information Technology, 2Dept. of Solid State Physics and 3,Division of 
Polymer and Materials Chemistry, Lund University, Lund, SWEDEN 

  
V.A-8 
4:50 PM 

Gate-first implant-free InGaAs n-MOSFETs with sub-nm EOT and CMOS-compatible process suitable 
for VLSI     207 
L. Czornomaz, M. El Kazzi, D. Caimi, C. Rossel, E. Uccelli, M. Sousa, C. Marchiori, M. Richter, H. Siegwart 
and J. Fompeyrine, IBM Zurich Research Laboratory, Rüschlikon, SWITZERLAND 

  

Session V.B  Spin/Memory Devices                                                      209-222 
  
V.B-1 
1:30 PM 

Ultrafast Spin Torque Memory Based on Magnetic Tunnel Junctions with Combined In-plane and 
Perpendicular Polarizers     211 
I. N. Krivorotov1, G. E. Rowlands1, T. Rahman2, J. A. Katine1, J. Langer4, A. Lyle4, H. Zhao2, J. G. Alzate5, A. A. 
Kovalev6, Y. Tserkovnyak6, Z. M. Zeng6, H. W. Jiang6, K. Galatsis5, Y. M. Huai7, P. Khalili Amiri5, K. L. Wang5, 
and J.-P. Wang2, 1Physics and Astronomy, University of California, Irvine, California, USA, 2Electrical and 
Computer Engineering, University of Minnesota, Minneapolis, Minnesota, USA, 3Hitachi Global Storage 
Technologies, San Jose, California, USA, 4Singulus Technologies,Kahl am Main, GERMANY, 5Electrical 
Engineering, University of California, Los Angeles, California, USA, 6Physics and Astronomy, University of 
California, Los Angeles, California, USA, and 7Avalanche Technology, Fremont, California, USA 

  
V.B-2 
2:10 PM 

NanoMagnet Logic     213 
W. Porod, P. Li, F. Shah, M. Siddiq, E. Varga, G. Csaba, V. Sankar, G. H. Bernstein, X. S. Hu, M. Niemier, J. 
Nahas, and A. Orlov, Center for Nano Science and Technology, University of Notre Dame, Notre Dame, 
Indiana, USA 

  

V.B-4 
3:30 PM 

Nanowire Phase Change Memory with Carbon Nanotube Electrodes     215 
F. Xiong;1,2,3, M.-H. Bae1,2, Y. Dai1,2, A. D. Liao,2, A. Behnam1,2, E. Carrion1,2, S. Hong1,2, D. Ielmini4 and E. 
Pop1,2,3, 1Micro & Nanotechnology Lab, Univ. Illinois, Urbana-Champaign, Illinois, USA, 2Dept. of Electrical & 
Computer Engineering, Univ. Illinois, Urbana-Champaign, Illinois, USA, 3Beckman Institute, Univ. Illinois, 
Urbana-Champaign, Illinois, USA, and 4Dipartimento di Elettronica e Informazione, Politecnico di Milano, 
Milano, ITALY 

  
V.B-5 
3:50 PM 

A very reliable multilevel YSZ resistive switching memory     217 
F. Pan, J. Jang, and V. Subramanian, Department of Electrical Engineering and Computer Sciences, University 
of California, Berkeley, California, USA 

  



V.B-6 
4:10 PM 

A Comprehensive Model for Crossbar Memory Arrays     219 
A. Chen, Z. Krivokapic, and M.-R. Lin, TD Research, GLOBALFOUNDRIES, Sunnyvale, California, USA 

  
V.B-7 
4:30 PM 

Spin Neuron for Ultra Low Power Computational Hardware     221 
M. Sharad, G. Panagopoulos and K. Roy, School of Electrical and Computer Engineering, Purdue University, 
West Lafayette, Indiana , USA 

  

Rump Sessions                                                                                      223-224 
  
R.1 
8:30 PM 

Wells vs. Sheets vs. Tubes     223 
Session Organizers:  Joshua Robinson, Penn State and

 
Debdeep Jena, University of Notre Dame 

  
R.2 
8:30 PM 

Compound semiconductors on Si: "A Happy Marriage" or "Keep Your Filthy Materials Out Of My Fab"?    223 
Session Organizers:  Seth Bank, The University of Texas at Austin and Yanning Sun, IBM 

  

Joint DRC/EMC Plenary Session                                                          225-226 
  
8:30 AM Nonpolar and Semipolar GaN Materials and Devices: The Journey So Far     225  

James S. Speck, University of California, Santa Barbara 
  

Session VI.A   Transistor Modeling                                                       227-234 
  
VI.A-1 
10:00 AM 

Dissipative Quantum Transport in Nanoscale Transistors     229 
J. Guo, Department of ECE, University of Florida, Gainesville, Florida, USA 

  
VI.A-2 
10:40 AM 

Will Strong Quantum Confinement Effect Limit Low VCC Logic Application of III-V FINFETs?     231 
A.Nidhi1, V.Saripalli1, V. Narayanan1, Y. Kimura2, R. Arghavani2 and S. Datta1, 1The Pennsylvania State 
University, University Park, Pennsylvania, USA and 2Lam Research, California, USA 

  
VI.A-3  
11:00 AM 

Exploration of Vertical MOSFET and Tunnel FET Device Architecture for Sub 10nm Node Applications     233 
H. Liu, D. K. Mohata, A. Nidhi, V. Saripalli, V. Narayanan and S. Datta, The Pennsylvania State University, 
University Park, Pennsylvania, USA 

  

Session VI.B   Thin- Film  Devices                                                         235-246 
  
VI.B-1 
10:00 AM 

Organic Thin-Film Transistors for Flexible Displays and Circuits     237 
H. Klauk, Max Planck Institute for Solid State Research, Stuttgart, GERMANY 

  
VI.B-2 
10:40 AM 

Low-Voltage ZnO Double-Gate Thin Film Transistor Circuits     239 
Y. V. Li1,2, J. I. Ramirez1,2, K. G. Sun1,2 and T. N. Jackson1,2, 1Center for Thin Film Devices and Materials 
Research Institute and 2Department of Electrical Engineering, Penn State University, University Park, 
Pennsylvania, USA 

  
VI.B-3 
11:00 AM 

High Performance Solution-Processed Thin-Film Transistors Based on In2O3 Nanocrystals     241 
S. L. Swisher, S. Volkman, K. Braam, J. Jang, and V. Subramanian, Department of Electrical Engineering and 
Computer Sciences, University of California, Berkeley, California USA 

  
  



VI.B-4 
11:20 AM 

Characterization and Modeling of Metal-Insulator Transition (MIT) Based Tunnel Junctions     243 
E. Freeman1, A. Kar1, N. Shukla1, R. Misra1, R. Engel-Herbert1, D. Schlom2, V. Gopalan1, K. Rabe3, and 
S.Datta1, 1Pennsylvania State University, Pennsylvania, USA, 2Cornell University, Ithaca, New York, USA, 
and 3Rutgers University, New Brunswick, New Jersey, USA 

  
VI.B-5 
11:40 AM 

Two-stage Model for Lifetime Prediction of Highly Stable Amorphous-Silicon Thin-Film Transistors 
under Low-Gate Field     245 
T. Liu, S. Wagner and J. C. Sturm, Princeton Institute for the Science and Technology of Materials (PRISM), 
and Department of Electrical Engineering, Princeton University, Princeton, New Jersey, USA 

  

Session VII.A   Optoelectronic Devices                                                247-258 
  
VII.A-1 
1:30 PM 

Tunnel Injection GaN/AlN Quantum Dot UV LED     249 
J. Verma, P. K. Kandaswamy, V. Protasenko, A. Verma, H. Xing and D. Jena, Department of Electrical 
Engineering, University of Notre Dame, Notre Dame, Indiana, USA 

  
VII.A-2 
1:50 PM 

Characterization and Impact of Traps in Lattice-Matched and Strain-Compensated In1-xGaxAs/GaAs1-
ySby Multiple Quantum Well Photodiodes     251 
W. Chen1, B. Chen2, J. Yuan2, A. Holmes2, and  P. Fay1, 1University of Notre Dame, Notre Dame, Indiana, USA 
and  2University of Virginia, Charlottesville, Virginia, USA 

  
VII.A-3 
2:10 PM 

InAs Avalanche Photodiode with Improved Electric Field Uniformity     253 
S. J. Maddox1, W. Sun2, Z. Lu2, H. P. Nair1, J. C. Campbell2, S. R. Bank2, 1Department of Electrical and 
Computer Engineering, The University of Texas at Austin, Austin, Texas, USA and 2Department of Electrical 
and Computer Engineering, University of Virginia, Charlottesville, Virginia, USA 

  

VII.A-4 
2:30 PM 

278 nm Deep Ultraviolet LEDs with 11% External Quantum Efficiency     255 
M. Shatalov1, W. Sun1, A. Lunev1, X. Hu1, A. Dobrinsky1, Y. Bilenko1, J. Yang1, M. Shur2, R. Gaska1, C. Moe3, 
G. Garrett3, and M. Wraback3, 1Sensor Electronic Technology, Inc., Columbia, South Carolina, 
USA, 2Department of Electrical, Computer, and Systems Engineering and Center of Integrated Electronics, 
Rensselaer Polytechnic Institute, New York, USA, and 3U.S. Army Research Laboratory, Adelphi, Maryland, 
USA 

  
VII.A-5 
2:50 PM 

Unipolar Barrier-Integrated HgCdTe Infrared Detectors     257    
A. M. Itsuno1,3, J. D. Phillips1, and S. Velicu2, 1Department of Electrical Engineering, University of Michigan-Ann 
Arbor, Ann Arbor, Michigan, USA and 2EPIR Technologies, Inc., Bolingbrook, Illinois, USA 

  
VII.A-6 
3:10 PM 

Late News 

  

Session VII.B   Biological Devices                                                         259-268 
  
VII.B-1 
1:30 PM 

Physics and Scaling Prospects of pH-Based Genome Sequencers     261 
J. Go and M. A. Alam, School of Electrical and Computer Engineering, Purdue University, West Lafayette, 
Indiana, USA 

  
VII.B-2 
1:50 PM 

Biologically-inspired Learning Device using Three-terminal Ferroelectric Memristor     263 
M. Ueda1, Y. Kaneko1, Y. Nishitani1, T. Morie2 and E. Fujii1, 1Advanced Technology Research Laboratory, 
Panasonic Corporation,  Kyoto, JAPAN and  2Graduate School of Life Science and Systems Engineering, 
Kyushu Institute of Technology, Wakamatsu-ku, Kitakyushu, JAPAN 

  
VII.B-3 
2:10 PM 

Fabrication and Characterization of Field Effect Reconfigurable Nanofluidic Ionic Diodes: Towards 
Digitally-Programmed Manipulation of Biomolecules     265 
W. Guan1, R. Fan2, and M. A. Reed1,3, 1Department of Electrical Engineering, 2 Biomedical Engineering, 
and 3Applied Physics, Yale University, New Haven, Connecticut, USA 

  
VII.B-4 
2:30 PM 

Transparent Diamond-based Electrolyzer for Integration with Solar Cell     267 
C. Pietzka, Z. Gao, Y. Xu, and E. Kohn, Inst. of Electron Devices and Circuits, Ulm University, Ulm, GERMANY 
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