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Levent E. Aygun, Sigurd Wagner, Naveen Verma, and James C. Sturm  
Department of Electrical Engineering, Princeton University, Princeton, NJ 08544 

P-48 CMOS Integrated ZnO Thin Film Bulk Acoustic Resonator with Si3N4 Susceptor Layer for Improved IR  
Sensitivity    185
Aida R. Colon-Berrios, Hassan Edrees, Christine McGinn , Marco Roberto Cavallari, Peter Kinget and  
Ioannis Kymissis 
1Columbia University, 500W 120th St, New York, NY 10027, USA 

P-49 Narrow Line Crystallization of Rubrene Thin Film Enhanced by Yb Interfacial Layer for Single Crystal  
OFET Application    187  
Shun-ichiro Ohmi, Mizuha Hiroki, and Yasutaka Maeda  
Tokyo Institute of Technology, J2-72, 4259 Nagatsuta, Midori-ku, Yokohama 226-8502, Japan 

P-50 (Late News) Thin Film In0.53Ga0.47As Schottky Diodes for Rectification and Photodetection of 28.3 THz  
Radiations    189
Rozana Hussin, Lingjie Liu and Yi Luo 
Dept. of Electrical & Computer Engineering, Carnegie Mellon University, Pittsburgh PA 15213 

P-51 (Late News) Wide-bandgap Gallium Nitride p-channel MISFETs with enhanced performance at high 
temperature    191
Kazuki Nomoto*1, Samuel James Bader*2, Kevin Lee1, Shyam Bharadwaj1, Zongyang Hu1, Huili Grace Xing1, 3, and 
Debdeep Jena1, 3

*Equal Contribution 
1Cornell University Dept of Electrical & Computer Engineering, Ithaca, NY, USA 
2Cornell University Dept of Applied & Engineering Physics, Ithaca, NY, USA 
3Cornell University Dept of Materials Science & Engineering Physics, Ithaca, NY, USA 

P-52 (Late News) Experimental demonstration of enhanced terahertz coupling to plasmon in ultra-thin  
membrane AlGaN/GaN HEMT arrays    193
Hugo O. Condori Quispe1, Ashish Chanana1, Jimy Encomendero2, Mingda Zhu2, Ajay Nahata1, Debdeep Jena2,
Huili Grace Xing2 and Berardi Sensale-Rodriguez1

1The University of Utah, Salt Lake City, UT 84112, USA 
2Cornell University, Ithaca, NY 14853, USA 

Session IV. SPECIAL PLENARY – HISTORY OF THE DRC 195-202

IV.-1 1965-1975: A Miracle Decade for DRC    197
8:10 AM  Jerry M. Woodall 

UC Davis, 1 Shields Ave. Davis, CA 95616 

IV.-2 Your Golden Age of Device Research    199  
8:30 AM  Thomas N Jackson 

Center for Thin Film Devices and Materials Research Institute, Department of Electrical Engineering, Penn State 
University, University Park, PA 16802 

IV.-3 The Device Research Conference: 1992-2017 and 2017-2042    201 
8:50 AM  M. J. W. Rodwell 

ECE Department, University of California, Santa Barbara, USA 

Session V-A. STEEP SLOPE TRANSDUCTION DEVICES 203-210

V-A.-1 2D-EFET - A Novel beyond Boltzmann Transistor    205  
9:20 AM  Saptarshi Das 

Assistant Professor of Department of Engineering Science and Mechanics and Material Research Institute,
Pennsylvania State University, State College, PA 16802, USA 

V-A.-2 Negative Capacitance Transients in Metal-Ferroelectric Hf0.5Zr0.5O2-Insulator-Semiconductor (MFIS) 
10:00 AM Capacitors   207

P. Sharma1*, J. Zhang1, A. K. Saha2, S. Gupta2, S. Datta1

1University of Notre Dame, IN, USA;  2Penn State University, University Park, PA, USA 
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V-A.-1 MoS2 Negative Capacitance FETs with CMOS-Compatible Hafnium Zirconium Oxide    209
10:20 AM  Felicia A. McGuire1, Yuh-Chen Lin1, Bruce Rayner2, and Aaron D. Franklin1,3

1Department of Electrical and Computer Engineering, Duke University, Durham, North Carolina 27708, USA;  2Kurt 
J. Lesker Company, Pittsburgh, Pennsylvania 15025, USA;  3Department of Chemistry, Duke University, Durham, 
NC 27708, USA 

Session V-B. EMERGING MEMORY DEVICES AND APPLICATIONS 211-218

V-B.-1 Scaling is over - what now?    213  
9:20 AM  Wilfried Haensch 

IBM TJ Watson Research Center, 1101 Kitchawan Rd, Yorktown Heights, NY, USA 

V-B.-2 Supervised Learning in Spiking Neural Networks with MLC PCM Synapses    215  
10:00 AM  S. R. Nandakumar1, I. Boybat2, M. Le Gallo2, A. Sebastian2, B. Rajendran1, and E. Eleftheriou2

1Department of Electrical and Computer Engineering, New Jersey Institute of Technology, Newark, NJ 07102, 
USA; 2IBM Research - Zurich, 8803 Rüschlikon, Switzerland 

V-B.-3 Fully printed memristors from Cu-SiO2 core-shell nanowire composites    217  
10:20 AM  Matthew J. Catenacci1, Patrick F. Flowers1, Changyong Cao2, Joseph B. Andrews2, Aaron D. Franklin1,2,

and Benjamin J. Wiley1* 
1Department of Chemistry, Duke University, Durham, NC 27708; 2Department of Electrical and Computer 
Engineering, Duke University, Durham, NC 27708 

Session VI-A. 2D MATERIALS AND PROPERTIES 219-228

VI-A.-1 Water-based 2D-crystal Inks:  from Formulation Engineering to Printed Devices    221
10:50 AM Cinzia Casiraghi 

School of Chemistry, University of Manchester, Manchester, UK 

VI-A.-2 BEOL Compatible 2D Layered Materials as Ultra-Thin Diffusion Barriers for Cu Interconnect Technology   223
11:30 AM Chun-Li Lo1,3, Shengjiao Zhang1,3, Tingting Shen2,3, Joerg Appenzeller1,3, and Zhihong Chen1,3* 

1School of Electrical and Computer Engineering; 2Department of Physics and Astronomy, and 3Birck
Nanotechnology Center, Purdue University, West Lafayette, IN 47907, United States 

VI-A.-3 Defects in Layered Vapor-Phase Grown MoS2    225
11:50 AM M. Belete1, S. Kataria1, O. Engström1, and M.C. Lemme1,2

1University of Siegen, Hölderlinstr.3, 57076 Siegen, Germany; 2RWTH Aachen University, Otto-Blumenthal-Str. 
25, 52074 Aachen, Germany 

VI-A.-4 Effect of Electron Beam Irradiation on Black Phosphorous Field Effect Transistor Performance    227 
12:10 AM Natasha Goyal, Naveen Kaushik, Himani Jawa and Saurabh Lodha 

Dept. of Electrical Engineering, IIT Bombay, Powai, Mumbai, India- 400076 

Session VI-B. SPIN DEVICES 229-236

VI-B.-1   p-transistors, p-bits and p-circuits for an Invertible Logic    231
10:50 AM  Kerem Yunus Camsari 

Purdue University, West Lafayette, IN, 47904,USA 

VI-B.-2 Three-terminal Spintronics Devices for CMOS Integration    233 
11:30 AM  Hideo Ohno1-5

1Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical Communication, Tohoku 
University, Sendai, Japan; 2Center for Spintronics Integrated Systems, Tohoku University, Sendai, Japan; 3Center 
for Innovative Integrated Electronics, Tohoku University, Japan; 4WPI Advanced Institute for Materials Research, 
Tohoku University, Sendai, Japan; 5Center for Spintronics Research Network, Tohoku University, Sendai, Japan 
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VI-B.-3 A Proposal for a Magnetostriction-Assisted All-Spin Logic Device    235
12:10 PM  Rouhollah Mousavi Iraei1, Sourav Dutta1, Sasikanth Manipatruni2, Dmitri E. Nikonov2, Ian A. Young2,

John T. Heron3, and Azad Naeemi1
1School of Electrical and Computer Engineering, Georgia Institute of Technology, Atlanta, GA, USA; 2Components 
Research Group, Intel Corporation, Hillsboro, OR, USA;  3Department of Materials Science and Engineering, 
University of Michigan, Ann Arbor, MI, USA 

Session VII-A. ADVANCED LOGIC DEVICES 237-244

VII-A.-1 Carbon Nanotube Transistor Technology for Extending Logic Roadmap    239
1:50 PM  Shu-Jen Han 

IBM T.J. Watson Research Center, Yorktown Heights, NY 10598 USA 

VII-A.-2 Scaling Challenges of FinFET Architecture below 40nm Contacted Gate Pitch    241
2:30 PM  A. Razavieh1, P. Zeitzoff1, D.E. Brown1, G. Karve2, and E.J. Nowak1

1GLOBALFOUNDRIES, 257 Fuller Rd., Albany, NY 12203, USA; 2IBM, 257 Fuller Rd., Albany, NY 12203, USA 

VII-A.-3 Corrugated Channel In0.8Ga0.2As Quantum Well Transistors for Low Power Logic Applications    243
2:50 PM  Jeffrey A. Smith1, Michael Barth2, Kai Ni1, Mirco Cantoro3, Dong-Won Kim3 and Suman Datta1,2

1University of Notre Dame, IN, USA;  2The Pennsylvania State University, PA, USA; 3Logic Technology 
Development, Samsung Electronics Co., LTD, Korea 

Session VII-B. PHOTONIC DEVICES 245-254

VII-B.-1 Low-Noise Staircase, Tunneling, and Conventional Avalanche Photodetectors    247
1:50PM  Seth R. Bank 

The University of Texas at Austin, 10100 Burnet Rd., Bldg. 160, Austin, TX 78758, USA 

VII-B.-2 Black Phosphorus Avalanche Photodetector    249
2:30 PM  Mahmoud R. M. Atalla and Steven J. Koester* 

ECE Department, University of Minnesota-Twin Cities, 200 Union St. SE, Minneapolis, MN 55455 

VII-B.-3 S-shaped Negative Differential Resistance in III-Nitride Blue Quantum-Well Laser Diodes Grown by  
2:50 PM Plasma-Assisted MBE    251

Henryk Turski1,2, Rusen Yan1, Samuel J Bader1, Grzegorz Muzioł2, Czesław Skierbiszewski2, Huili (Grace) Xing1,3  

and Debdeep Jena1,3

1Department of Electrical and Computer Engineering, Cornell University, Ithaca, NY 14853 USA; 2Institute of High 
Pressure Physics, Polish Academy of Sciences, Sokolowska 29/37, 01-142 Warsaw, Poland; 3Department of 
Material Science and Engineering, Cornell University, Ithaca, NY 14853, USA 

VII-B.-4 Multilayer Silicon Nitride-on-Silicon Photonic Platforms for Three-Dimensional Integrated Photonic Devices 
3:10 PM and Circuits    253

Joyce K. S. Poon1 and Wesley D. Sacher1, 2

1University of Toronto, 10 King’s College Road, Toronto, Ontario, M5S 3G4, Canada; 2California Institute of 
Technology, 1200 E. California Blvd., MC149-33, Pasadena, CA 91125, USA 

Session VIII-A. DEVICE PHYSICS AND MODELING 255-262

VIII-A.-1 Graphene and black phosphorus for infrared optoelectronics    257
4:10 PM  Tony Low* 

Department of Electrical & Computer Engineering, University of Minnesota, Minneapolis, US 

VIII-A.-2 Ab-initio modeling of self-heating in single-layer MoS2 transistors    259
4:50 PM  Christian Stieger, Aron Szabo, Teutë Bunjaku, and Mathieu Luisier 

Integrated Systems Laboratory, ETH Zurich, CH-8092 Zurich, Switzerland 

VIII-A.-3 Extracting Interface Recombination Velocities from Double-Heterojunction Solar Cell Reverse-Recovery  
5:10 PM Characteristics    261

Alexander H. Berg and James C. Sturm 
Department of Electrical Engineering, Princeton University, Princeton, New Jersey 08544, USA 
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Session VIII-B. THIN FILM DEVICES 263-274

VIII-B.-1  Flash Memory TFT Based on Fully Solution Processed Oxide    265
4:10 PM Sandip Mondal* and V. Venkataraman 

Department of Physics, Indian Institute of Science, Bangalore-560 012, India 

VIII-B.-2 Increased Blocking Voltage in Solution Processed ZTO HVTFTs through Drain Offset    267
4:30 PM Christopher Allemang and Rebecca L. Peterson* 

Electrical Eng. & Computer Science Dept., University of Michigan, 1301 Beal Ave, Ann Arbor, MI 48109, USA

VIII-B.-3 Self-Aligned ZnO Thin-Film Transistors with 860 MHz fT and 2 GHz fmax for Large-Area Applications   269  
4:50 PM Yoni Mehlman, Yasmin Afsar, Naveen Verma, Sigurd Wagner, and James C. Sturm 

Princeton University, Department of Electrical Engineering, Princeton, New Jersey, 08544, USA 

VIII-B-4 (Late News)  GaN Vertical Nanowire and Fin Power MISFETs    271
5:10 PM Zongyang Hu1, Wenshen Li1, Kazuki Nomoto1, Mingda Zhu1, Xiang Gao2, Manyam Pilla3 

Debdeep Jena1 and Huili Grace Xing1

1Cornell University, Ithaca, NY 14850 USA;  2IQE RF LLC, Somerset, NJ 08873 USA; 
3Qorvo Inc., Richardson, TX 75080 USA 

VIII-B-5 (Late News) Vertical Fin Ga2O3 Power Field-Effect Transistors with On/Off Ratio >109     273
5:30 PM Zongyang Hu1*, Kazuki Nomoto1*, Wenshen Li1, Liheng Jerry Zhang, Jae-Ho Shin1, Nicholas Tanen1,

Tohru Nakamura2, Debdeep Jena1 and Huili (Grace) Xing1

1Cornell University, Ithaca, NY 14853, USA; 2Hosei University, Tokyo 184-0003, Japan 
*Contributed equally to this work 

RUMP SESSIONS 275-276

R.1 Next 10 years for device research: Transistors and beyond    275
8:15 PM  Session Moderators: Mathieu Luisier (ETH-Zurich), Keisuke Shinohara (Teledyne) 

R.2   Neuromorphic computing -- Do devices matter?    275  
8:15 PM   Session Moderators:  Rashmi Jha (Univ. Cincinnati), Bipin Rajendran (NJIT) 

JOINT EMC/DRC PLENARY SESSION 277-278

8:20 AM  First-Principles Theory of Wide Band-Gap Materials    N/A
Chris G. Van de Walle 
Materials Department, University of California, Santa Barbara, Santa Barbara, California, United States 

Session IX-A. OPTOELECTRONICS 279-285

IX-A.-1 Three-Dimensional Plasmonic Light Concentrators for Efficient Terahertz Generation    281
9:50 AM  Nezih Tolga Yardimci, Semih Cakmakyapan, Soroosh Hemmati and Mona Jarrahi 

University of California – Los Angeles, Los Angeles, CA, 90095, USA 

IX-A.-2 High-Temperature p-Type Polarization Doped AlGaN Cladding for sub-250 nm deep-UV Quantum Well  
10:30 AM LEDs by MBE    283

Shyam Bharadwaj1*, SM Islam1*, Kevin Lee1, Andrew Devine1, Vladimir Protasenko1, Sergei Rouvimov2,  
Huili (Grace) Xing1 and Debdeep Jena1

1Cornell University, Ithaca, NY 14853, USA; 2University of Notre Dame, Notre Dame, IN 46556, USA 

IX-A.-3 Towards electro-optical integration of hybrid III-V on Si lasers into the BEOL of a CMOS technology    285
10:50 AM  H. Hahn, M. Seifried, G. Villares, Y. Baumgartner, M. Halter, C. Caër, D. Caimi, M. Sousa, R. Dangel, N. Meier,  

F. Horst, L. Czornomaz and B. J. Offrein 
IBM Research GmbH Zürich Laboratory, Säumerstrasse 4, CH-8803 Rüschlikon, Switzerland 
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IX-A.-4 Terahertz LED based on Current Injection Dual-Gate Graphene-Channel Field Effect Transistors    287
11:10 AM  Deepika Yadav1, Youssef Tobah2, Kenta Sugawara1, Junki Mitsushio1, Gen Tamamushi1, Takayuki Watanabe1,

Alexander A. Dubinov3, Maxim Ryzhii4, Victor Ryzhii1,5, and Taiichi Otsuji1
1Research Institute of Electrical Communication, Tohoku University, Sendai 980-8577, Japan; 2Department of 
Electrical and Computer Engineering, University of Texas at Austin, Austin 78712, Texas, USA; 3Institute for 
Physics of Microstructures, RAS, Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod 603950, 
Russia; 4Department of Computer Science and Engineering, University of Aizu, Aizu-Wakamatsu 965-8580, 
Japan; 5Institute of Ultra-High-Frequency Semiconductor Electronics, Moscow 111005, Russia 

59th ELECTRONIC MATERIALS CONFERENCE 
                                                WEDNESDAY PM SESSIONS                                    

289-298

Session F:  GALLIUM OXIDE—EPITAXIAL GROWTH AND CHARACTERIZATION

F1 Highly Conductive Homoepitaxial Ga2O3:Si on (010) β-Ga2O3 by Pulsed Laser Deposition    N/A
1:30 PM Kevin D. Leedy1, Kelson D. Chabak1, Vladimir Vasilyev1, David C. Look2, John J. Boeckl1, Jeff L. Brown3, 

Stephen E. Tetlak1, Andrew J. Green3, Neil A. Moser4, Antonio Crespo1, Robert C. Fitch1, Jonathan P. 
McCandless3 and Gregg H. Jessen1

1Air Force Research Laboratory, WPAFB, Ohio, United States; 2Wright State University, Dayton, Ohio, United 
States; 3KBRwyle, Beavercreek, Ohio, United States; 4George Mason University, Fairfax, Virginia, United States 

F2  (Student) N-Type β-Ga2O3 Thin Films Grown via Low Pressure Chemical Vapor Deposition    N/A
1:50 PM Subrina Rafique, Lu Han, Jonathon R. Grgat and Hongping Zhao;  

EECS, Case Western Reserve University, Cleveland, Ohio, United States 

F3  (Student) Epitaxial Growth and Characterization of α-, β- and ε-Phases of Ga2O3 Grown Using MOCVD  
2:10 PM  and HVPE Techniques    N/A  

Yao Yao1, Luke A. Lyle1, Serdal Okur2, Gary S. Tompa2, Tom Salagaj2, Nick Sbrockey2, Robert F. Davis1 and
Lisa M. Porter1  
1Materials Science and Engineering, Carnegie Mellon University, Pittsburgh, Pennsylvania, United States; 
2Structured Materials Industries, Inc., Piscataway, New Jersey, United States  

F4  Conductivity Control for Devices Based on Corundum-Structured α-Ga2O3 on Sapphire    N/A
2:30 PM Kentaro Kaneko1, Takayuki Uchida1, Shin-ichi Kan1, Toshimi Hitora2 and Shizuo Fujita1

1Kyoto University, Kyoto, Japan; 2FLOSFIA, Inc., Kyoto, Japan 

F5 (LATE NEWS, Student) Gallium Oxide on Silicon Films Formed through Direct GaAs Thermal Oxidation 
2:50 PM  and Wafer Bonding    N/A

Y. Tian, S. Rouvimov, J. Li, D. Hall 
Department of Electrical Engineering, University of Notre Dame, Notre Dame, Indiana, United States 

F6  Unintentional Shallow Donors in β-Ga2O3    N/A
3:30 PM  Adam T. Neal1, 2, Jian V. Li3 and Shin Mou1  

1Materials and Manufacturing Directorate, Air Force Research Lab, Wright-Patterson AFB, Ohio, United States; 
2Universal Technology Corporation, Dayton, Ohio, United States; 3Department of Physics, Texas State University, 
San Marcos, Texas, United States 

F7  Structural Characteristics of HVPE-Grown Ga2O3 Films on Native Substrates with Different 
3:50 PM  Crystallographic Orientations    N/A

Nadeemullah Mahadik, Marko J. Tadjer, Jennifer Hite and Karl D. Hobart 
U.S. Naval Research Laboratory, Washington, District of Columbia, United States 

F8  Thermal Expansion Coefficients of Beta-Ga2O3 Wafers Determined Using High Resolution
4:10 PM X-Ray Diffraction    N/A  

Mark Goorsky1, Chao Li1, Eva Rosker1, Marko Tadjer2 and Karl Hobart2
1MSE, University of California, Los Angeles, Los Angeles, California, United States; 2U.S. Naval Research 
Laboratory, Washington, District of Columbia, United States 
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