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Implementations 
M. Egard1, M. Ärlelid2, E. Lind1, and L.-E. Wernersson2, 1Solid State Physics and 2Electrical and 
Information Technology, Lund University, Lund, SWEDEN 

  
IV.A-7 
11:00 AM 

Sub-Micron InGaAs Esaki Diodes With Record High Peak Current Density 
D. Pawlik1, M. Barth1, P. Thomas1, S. Kurinec1, S. Mookerjea2, D. Mohata2, S. Datta2, S. Cohen3, D. 
Ritter3, S. Rommel1, 1Department of Electrical and Microelectronic Engineering, Rochester Institute of 
Technology, Rochester, New York, USA, 2Department of Electrical Engineering, Pennsylvania State 
University, University Park, Pennsylvania, USA, and 3Department of Electrical Engineering, Technion, 
Haifa, ISRAEL 

  
IV.A-8 
11:20 AM 

A Quantum Ring Detector for the 1-3 Terahertz Range with Very High Responsivity and Specific 
Detectivity 
S. Bhowmick1, G. Huang1, W. Guo1, C. S. Lee1, P. Bhattacharya1, G. Ariyawansa2 and A. G. U. Perera2, 
1Solid State Electronics Laboratory, Department of Electrical Engineering and Computer Science, 
University of Michigan, Ann Arbor, Michigan, USA and 2Department of Physics and Astronomy, Georgia 
State University, Atlanta, Georgia, USA 

  
IV.A-9 
11:40 AM 

Enhanced Responsivity in a Novel AlGaN / GaN Plasmon-Resonant Terahertz Detector Using 
Gate-Dipole Antenna with Parasitic Elements 
T. Tanigawa1, T. Onishi1, S. Takigawa1 and T. Otsuji2, 1Semiconductor Device Research Center, 
Semiconductor Company, Panasonic Corporation, Nagaokakyo, Kyoto, JAPAN, and 2Research Institute 
of Electrical Communication, Tohoku University, Aoba-Ku, Sendai, JAPAN 

  
Session IV.B.   Thin Film Transistors (I) and MEMS                       169-184 
  
IV.B-1 
8:20 AM 

Organic transistor technology options for device performance versus technology options for 
increased circuit reliability and yield on foil 
J. Genoe1,2, K. Myny1,2,3, S. Steudel1, S. Smout1, P. Vicca1, B. van der Putten5, A. K. Tripathi5, N. A. J. M. 
van Aerle4 , G. H. Gelinck5, W. Dehaene3, P. Heremans1,3, 1IMEC, Leuven, BELGIUM, 2KHLim, 
Universitaire Campus, Diepenbeek, BELGIUM, 3ESAT, KULeuven, Leuven, BELGIUM, 4Polymer Vision, 
Eindhoven, THE NETHERLANDS, and 5TNO-Holst Centre, Eindhoven, THE NETHERLANDS 

  
IV.B-2 
9:00 AM 

Top-Contact Organic Transistors and Complementary Circuits Fabricated using High-Resolution 
Silicon Stencil Masks 
F. Ante1, F. Letzkus2, J. Butschke2, U. Zschieschang1, J. N. Burghartz2, K. Kern1,3, H. Klauk1, 1Max 
Planck Institute for Solid State Research, Stuttgart, GERMANY, 2Institut für Mikroelektronik/IMS CHIPS, 
Stuttgart, GERMANY, and 3Ecole Polytechnique Fédérale de Lausanne, Lausanne, SWITZERLAND 

  
IV.B-3 
9:20 AM 

Low-Voltage, High-Mobility Organic Thin-Film Transistors with Improved Stability 
U. Zschieschang1, T. Yamamoto2, K. Takimiya2, H. Kuwabara3, M. Ikeda3, T. Sekitani3, T. Someya4 and 
H. Klauk1, 1Max Planck Institute for Solid State Research, Stuttgart, Germany, 2Hiroshima University, 
Higashi-Hiroshima, JAPAN, 3Nippon Kayaku Co., Ltd., Kita-ku, Tokyo, JAPAN, and 4University of Tokyo, 
Tokyo, JAPAN 
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IV.B-4 
9:40 AM 

High retention-time nonvolatile amorphous silicon TFT memory for static active matrix OLED 
display without pixel refresh 
Y. Huang, B. Hekmatshoar, S. Wagner and J. C. Sturm, Princeton Institute for the Science and 
Technology of Materials (PRISM), Department of Elect. Eng.,Princeton University, Princeton, New 
Jersey, USA 

  
IV.B-5 
10:20 AM 

Resonant Body Transistors 
A. M. Ionescu, Nanolab, Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, SWITZERLAND 

  
IV.B-6 
11:00 AM 

Nano-Electro-Mechanical Vibrating Body FET Resonator for High Frequency Integrated Oscillators 
D. Grogg, A. Lovera and A. M. Ionescu, Nanoelectronic Devices Laboratory (NanoLab), Ecole 
Polytechnique Fédérale de Lausanne, SWITZERLAND 

  
IV.B-7 
11:20 AM 

Late News 

  
IV.B-8 
11:40 AM 

Late News 

  

Session V.A   Wide Bandgap Devices                                             185-202 
  
V.A-1 
1:30 PM 

Recent Progress in GaN FETs on Silicon Substrate for Switching and RF Power Applications 
H. Miyamoto and H. Shimawaki, Nano Electronics Research Laboratories, NEC Corporation, Otsu, Shiga, 
JAPAN 

  
V.A-2 
2:10 PM 

Scalable E-mode N-polar GaN MISFET devices and process with self-aligned source/drain 
regrowth 
U. Singisetti1, M. H. Wong1, Sa. Dasgupta1, Nidhi1, B. L. Swenson1, B. J. Thibeault1, J. S. Speck2 and U. 
K. Mishra1, 1ECE and 2Materials Departments, University of California, Santa Barbara, CA, 93106, USA 

  
V.A-3 
2:30 PM 

Breakdown Mechanism in AlGaN/GaN HEMTs on Si Substrate 
B. Lu1, E. L. Piner2 and T. Palacios1, 1Department of Electrical Engineering and Computer Science, 
Massachusetts Institute of Technology, Cambridge, Massachusetts, USA and 2Nitronex Corporation, 
Durham, North Carolina, USA 

  
V.A-4 
2:50 PM 

Preliminary reliability at 50 V of State-of-the-Art RF power GaN-on-Si HEMTs 
F. Medjdoub, D. Marcon, J. Das, J. Derluyn, K. Cheng, S. Degroote, M. Germain and S. Decoutere, 
IMEC, Leuven, BELGIUM 

  
V.A-5 
3:30 PM 

4H-SiC DMOSFETs for Power Conversion Applications: Successes and Ongoing Challenges 
B. Hull, J. Zhang, M. Das, S.-H. Ryu, C. Jonas, S. Dhar, S. Haney, R. Callanan, and J. Richmond, Cree, 
Inc., Durham, North Carolina, USA 

  
V.A-6 
4:10 PM 

Dispersion-free AlGaN/GaN CAVET with low Ron achieved with plasma MBE regrown channel with 
Mg-ion-implanted current blocking layer 
S. Chowdhury, M. H. Wong, B. L. Swenson and U. K. Mishra, Department of Electrical and Computer 
Engineering University of California, Santa Barbara, California, USA 

  
V.A-7 
4:30 PM 

Late News 

  
V.A-8 
4:50 PM 

Late News 

  
  
  

xiv



Session V.B  Graphene Devices and Modeling                              203-218 
  
V.B-1 
1:30 PM 

Graphene-based fast electronics and optoelectronics 
Ph. Avouris, Y.-M. Lin, F. Xia, T. Mueller, D. B. Farmer, C. Dimitrakopoulos, and A. Grill, IBM T.J. Watson 
Research Center, Yorktown Heights, New York, USA 

  
V.B-2 
2:10 PM 

Overview of DARPA Carbon Electronics for RF Applications Program (CERA) 
J. Albrecht, DARPA MTO Office, Arlington, Virginia, USA 

  
V.B-3 
2:50 PM 

Self-Aligned Graphene-on-SiC and Graphene-on-Si MOSFETs on 75 mm Wafers 
J. S. Moon1, D. Curtis1, M. Hu1, S. Bui, D. Wheeler, T. Marshall, H. Sharifi, D. Wong, D. K. Gaskill2, P. M. 
Campbell2, P. Asbeck3, G. Jernigan2, J. Tedesco2, B. VanMil2, R. Myers-Ward2, C. Eddy, Jr.2, X. Weng4, 
J. Robinson4, and M. Fanton4, 1HRL Laboratories, LLC,  Malibu, California, USA, 2Naval Research 
Laboratories, Washington, District of Columbia, USA , 3University of California at San Diego, La Jolla, 
California, USA and 4Electro-Optics Center, Penn State University, University Park, Pennsylvania, USA 

  
V.B-4 
3:30 PM 

Modeling Demands for Nanoscale Devices 
M. Pourfath, V. Sverdlov, and S. Selberherr, Institute for Microelectronics, TU Wien, Vienna, AUSTRIA 

  
V.B-5 
4:10 PM 

Structure and doping effects in carbon heterojunction FETs towards barrier-free inter-band 
tunneling 
Y. Yoon and S. Salahuddin, Electrical Engineering and Computer Sciences, University of California, 
Berkeley, California, USA 

  
V.B-6 
4:30 PM 

Effects of Edge Chemistry Doping on Graphene Nanoribbon Mobility 
Y. Ouyang1, S. Sanvito2 and J. Guo1, 1Electrical and Computer Engineering, University of Florida, 
Gainesville, Florida, USA and 2Department of Physics, Trinity College, Dublin, IRELAND 

  
V.B-7 
4:50 PM 

Late News 

  

Rump Sessions                                                                                 219-220 
  
R.1 
8:30 PM 

Reaching the Quantum Capacitance Limit - Dead End or New Scaling Path? 
Session Organizers:  Zhihong Chen, IBM and Miguel Urteaga, Teledyne Scientific & Imaging 

  
R.2 
8:30 PM 

Si, GaN, SiC, ... Who has the (high voltage) power?  
Session Organizers:  Tomás Palacios, Massachusetts Institute of Technology, Dimitris Pavlidis, 
Technische Universität Darmstadt, and Mikael Östling, Royal Institute of Technology (KTH) 

  
R.3 
8:30 PM 

Looking for Extra Cache 
Session Organizers:  Suman Datta, Penn State University,  Eric Pop, University of Illinois, Urbana-
Champaign, and Tahir Ghani, Intel Corporation 

  

Joint DRC/EMC Plenary Session                                                    221-222 
  
8:30 AM Epitaxial Graphene: Designing a New Electronic Material 

Walter A. de Heer, Georgia Institute of Technology 
  

Session VI.A   Optoelectronics                                                         223-232 
  
VI.A-1 
10:00 AM 

Progress in the Growth, Characterization and Device Performance for Nonpolar and Semipolar 
GaN-based Materials 
J. S. Speck, Materials Department, University of California, Santa Barbara, California, USA 

  

xv



VI.A-2 
10:40 AM 

Polarization-Engineered N-face III-V Nitride Quantum Well LEDs 
J. Verma, J. Simon, V. Protasenko, G. Xing, D. Jena, Department of Electrical Engineering, University of 
Notre Dame, Notre Dame, Indiana, USA 

  
VI.A-3  
11:00 AM 

InGaN/GaN Nanowire Green Light Emitting Diodes on (001) Si Substrates 
M. Zhang, W. Guo, A. Banerjee and P. Bhattacharya, Solid-State Electronics Laboratory, University of 
Michigan, Ann Arbor, Michigan, USA 

  
VI.A-4 
11:20 AM 

Temperature Dependence of Ge/Si Avalanche Photodiodes 
D. Dai1, J. E Bowers1, Z. Lu2, J. C. Campbell2 and Y. Kang3, 1University of California Santa Barbara, ECE 
Department, Santa Barbara, California, USA, 2University of Virgina, ECE Deaprtment, Charlottesville, 
Virginia, USA and 3Intel Corporation, Santa Clara, California, USA 

  
VI.A-5 
11:40 AM 

Late News 

  

Session VI.B   Thin Film Transistors (II)                              233-246 
  
VI.B-1 
10:00 AM 

High Performance and Low Driving Voltage Amorphous InGaZnO Thin-Film Transistors Using 
High-k HfSiO Dielectrics 
C.-K. Chiang1, C.-H. Wu2, and S.-J. Wang1, 1Institute of Microelectronics, Dept. of Electr. Eng., National 
Cheng Kung Univ., Tainan, TAIWAN and 2Dept. of Microelectronics Eng., Chung Hua Univ., Hsinchu, 
TAIWAN 

  
VI.B-2 
10:20 AM 

Backside Gate Thin Film Transistor based on MOCVD Grown ZnO on SiO2/Si Substrates 
J.-P. Biethan1, B. Bayraktaroglu2, L. Considine1 and D. Pavlidis1, 1Technische Universität Darmstadt, 
Department of High Frequency Electronics, Darmstadt, GERMANY and 2Air Force Research Laboratory, 
Sensors Directorate, AFRL/RYD, Wright Patterson AFB, Ohio, USA 

  
VI.B-3 
10:40 AM 

Growth Temperature Influence on Nanocrystalline ZnO Thin Film FET Performance 
B. Bayraktaroglu and K. Leedy, Air Force Research Laboratory, Sensors Directorate, Wright Patterson 
AFB, Ohio, USA 

  
VI.B-4 
11:00 AM 

Gamma-Ray Irradiation of ZnO Thin Film Transistors and Circuits 
D. Zhao1,2, D. A. Mourey1,3, and T. N. Jackson1,2, 1Center for Thin Film Devices and Materials Research 
Institute, 2Department of Electrical Engineering, Penn State University, University Park, Pennsylvania, 
USA, and 3Department of Materials and Science Engineering, Penn State University, University Park, 
Pennsylvania, USA 

  
VI.B-5 
11:20 AM 

Thermal Effects in Oxide TFTs 
D. A. Mourey1,2, D. A. Zhao1,3, H. H. R. Fok1,3, Y. V. Li1,3, and T. N. Jackson1,3, 1Center for Thin Film 
Devices and Materials Research Institute,2 Department of Materials and Science Engineering, and 3 
Department of Electrical Engineering, Penn State University, University Park, Pennsylvania, USA 

  
VI.B-6 
11:40 AM 

Performance Improvements in Polysilicon Source-Gated Transistors 
R. A. Sporea1, M. J. Trainor2, N. D. Young3, J. M. Shannon1, and S. R. P. Silva1, 1Advanced Technology 
Institute, FEPS, University of Surrey, Guildford, Surrey, UK, 2MiPlaza, Philips Research, High Tech 
Campus 4, Eindhoven, THE NETHERLANDS and 3Philips Research, Cambridge, UK 

  

Session VII.A   Memory                                                                     247-266 
  
VII.A-1 
1:30 PM 

Non-volatile Spin-Transfer Torque RAM (STT-RAM) 
E. Chen, D. Lottis, A. Driskill-Smith, D. Druist, V. Nikitin, S. Watts, X. Tang, and D. Apalkov, Grandis, Inc., 
Milpitas, California, USA 
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VII.A-2 
2:10 PM 

Ultra-Low Power Phase Change Memory with Carbon Nanotube Interconnects 
F. Xiong1,2, A. Liao1,2, D. Estrada1,2, and E. Pop1,2,3, 1Micro & Nanotechnology Laboratory, University of 
Illinois, Urbana-Champaign, Illinois, USA, 2Dept. of Electrical and Computer Engineering, University of 
Illinois, Urbana-Champaign, Illinois, USA and 3Beckman Institute, University of Illinois, Urbana-
Champaign, Illinois, USA 

  
VII.A-3 
2:30 PM 

Kinetic Monte Carlo simulation of resistive switching and filament growth in electrochemical 
RRAMs 
F. Pan and V. Subramanian, Department of Electrical Engineering and Computer Sciences, University of 
California, Berkeley, California, USA 

  
VII.A-4 
2:50 PM 

A Novel Ferroelectric Memristor Enabling NAND-type Analog Memory Characteristics 
Y. Kaneko1, H. Tanaka1, M. Ueda1, Y. Kato2, and E. Fujii1, 1Advanced Technology Research 
Laboratories, Panasonic Corporation and 2Semiconductor Device Research Center, Panasonic 
Corporation, Soraku-gun, Kyoto, JAPAN 

  
VII.A-5 
3:30 PM 

Ultra-thin-body PECVD Ge TFT low-voltage flash memory cell with high-k dielectrics for three-
dimensional integration 
J. Lee1,2, J. J. Cha3, T. Naoi4, D. A. Muller3, R. B. van Dover4, J. T. Shaw1, and E. C. Kan1, 1School of 
Electrical and Computer Engineering, Cornell University, Ithaca, New York, USA, 2Flash Core Technology 
Lab., Semiconductor R&D Center, Samsung Electronics Co., LTD, Gyeonggi-Do, KOREA, 3School of 
Applied and Engineering Physics, Cornell University, Ithaca, New York, USA, and 4Department of 
Material Science and Engineering, Cornell University, Ithaca, New York, USA 

  
VII.A-6 
3:50 PM 

A Charge-Trapping Memory Structure Featuring Low-Voltage High-Speed Operation and 250 °C 
Retention 
C.-Y. Peng1, W. Q. Zhang1, X. Sun1, Z. G. Liu1, S. Cui1, T. P. Ma1, L. Kornblum2 and M. Eizenberg2, 
1Department of Electrical Engineering, Yale University, New Haven, Connecticut, USA and 2Department 
of Materials Engineering, Technion - Israel Institute of Technology, Haifa, ISRAEL 

  
VII.A-7 
4:10 PM 

A Novel Multi-bit Non-Uniform Channel Charge Trapping Memory with Virtual-Source NAND Array (Withdrawn)
H. Gu, L. Pan, P. Zhu, D. Wu, Z. Zhang and J. Xu, Institute of Microelectronics, Tsinghua University, 
Beijing, PRC 

  
VII.A-8 
4:30 PM 

Highly Scalable Vertical Bandgap-Engineered NAND Flash Memory 
S. Cho, Y. Kim, W. B. Shim, D. H. Li, J.-H. Lee, H. Shin, and B.-G. Park, Inter-university Semiconductor 
Research Center (ISRC) and School of Electrical Engineering and Computer Science, Seoul National 
University, Shillim-dong, Gwanak-gu, Seoul, REPUBLIC OF KOREA 

  

Session VII.B   Nanowire and Nanotube Devices                           267-284    
  
VII.B-1 
1:30 PM 

Gate-All-Around Silicon Nanowire MOSFETs and Circuits 
J. W. Sleight, S. Bangsaruntip, A. Majumdar, G. M. Cohen, Y. Zhang, S. U. Engelmann, N. C. M. Fuller, 
L. M. Gignac, S. Mittal, J. S. Newbury, M. M. Frank, J. Chang, and M. Guillorn, IBM T. J. Watson 
Research Center, Yorktown Heights, New York, USA 

  
VII.B-2 
2:10 PM 

Fabrication of Axially-Doped Silicon Nanowire Tunnel FETs and Characterization of Tunneling 
Current 
A. L. Vallett1, S. Minassian2, S. Datta1, J. M. Redwing1,2 and T. S. Mayer1,2, 1Department of Electrical 
Engineering and 2Department of Materials Science and Engineering, The Pennsylvania State University, 
University Park, Pennsylvania, USA 

  
VII.B-3 
2:30 PM 

Channel and Contact Length Scaling in Carbon Nanotube Transistors 
A. D. Franklin, A. A. Bol, and Z. Chen, IBM T. J. Watson Research Center, Yorktown Heights, New York, 
USA 

  
  

xvii



VII.B-4 
2:50 PM 

Interface state density measurements in gated p-i-n silicon nanowires as a function of the 
nanowire diameter  
G. M. Cohen, E. Cartier, S. Bangsaruntip, A. Majumdar, W. Haensch, L. M. Gignac, S. Mittal, and J. W. 
Sleight, IBM Research Division, T. J. Watson Research Center, Yorktown Heights, New York, USA 

  
VII.B-5 
3:30 PM 

Fabrication and RF performance of InAs Nanowire FET 
W. Prost and F. J. Tegude, Solid State Electronics Department, CeNIDE, University of Duisburg-Essen, 
Duisburg, GERMANY 

  
VII.B-6 
4:10 PM 

Improve Variability in Carbon Nanotube FETs by Scaling 
Y. Sun, G. Tuleski, S.-J. Han, W. Haensch and Z. Chen, IBM T.J. Watson Research Center, Yorktown 
Heights, New York, USA 

  
VII.B-7 
4:30 PM 

Late News 
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