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Technology, 2-24-16 Nakacho, Koganei, Tokyo 184-8588, Japan; *Kyoto Prefectural University of
Medicine, 465 Kaijiicho, Kawaramachi-Hirokoji, Kamigyo, Kyoto 602-8566 Japan; *Kagawa
University, 1750-1 Ikenobe, Mikicho, Kita-gun, Kagawa 761-0701 Japan; éChubu

University, 1200 Matsumotocho, Kasugai, Aichi 487-8501, Japan

Color-Filtered Si Photodiode Array for On-Chip Calcium Imaging in Living Cells 193
Z. Xiong', F.-J. Hwang?, D. Mao', G.-L. Li' and G. Xu'

"Department of Electrical and Computer Engineering, 2Department of Biology, University of
Massachusetts, Amherst, MA, 01003, USA

Optoelectronics based on Vertical Transport in Multi-layer MoS: 195

Shubhadeep Bhattacharjee, Pranandita Biswas, Swanand Solanke, Rangarajan Muralidharan,
Digbijoy Nath, Navakanta Bhat
Centre For Nano Science and Engineering, Indian Institute of Science, Bangalore

Tunnel junctions for two-color nitride light emitting diodes and laser diodes grown by
plasma assisted molecular beam epitaxy 197

C. Skierbiszewski'2, H. Turski', M. Zak', K. Nowakowski-Szkudlarek!, G. Muziol', M. Siekacz',
A. Feduniewicz-Zmuda', M. Sawicka'

"Institute of High Pressure Physics, Polish Academy of Sciences, Sokolowska 29/37, 01-142
Warsaw, Poland; 2Top-GaN Ltd., Sokolowska 29/37, 01-142 Warsaw, Poland

Redefining Responsivity in Graphene-based Schottky Diodes 199

S. Riazimeher', S. Kataria®, J. M.Gonzalez?, M. Shaygan?®, S. Suckow?, O. Engstrom?, F. J. G. Ruiz?,
A. Godoy?, M. C. Lemme'3

Chair of Electronic Devices, RWTH Aachen University, Otto-Blumenthal-Str. 2, 52074

Aachen, Germany; 2Dpto. de Electronica y Tecnologia de Computadores, Facultad de
Ciencias, Universidad de Granada, Av. Fuentenueva S/N, 18071 Granada, Spain; S AMO
GmbH, Advanced Microelectronic Center Aachen, Otto-Blumenthal-Str. 25, 52074 Aachen,
Germany

First demonstration of vacuum-sealed fully integrated BEOL-compatible field emission
devices for Si integrated high voltage applications 201

Nishita Deka, Vivek Subramanian

Department of Electrical Engineering and Computer Sciences, University of California, Berkeley,
CA 94720, USA
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P-51

P-52

P-53

P-54

P-55

P-56

P-57

P-58

P-59

High Voltage Vertical Gallium Nitride Pseudo-Junction-Barrier-Schottky Diode with lon
Implantation 203

Sizhen Wang', Alex Q. Huang?

"North Carolina State University, Raleigh, NC 27606, USA; 2The University of Texas at Austin,
Austin, TX 78712, USA

Fast Recovery Performance of B-Ga203 Trench MOS Schottky Barrier Diodes 205

Akio Takatsuka', Kohei Sasaki'?, Daiki Wakimoto'-2, Quang Tu Thieu', Yuki Koishikawa'2, Jun
Arima?3, Jun Hirabayashi3, Daisuke Inokuchi®, Yoshiaki Fukumitsu®, Akito Kuramata'-?, and
Shigenobu Yamakoshi'?

"Novel Crystal Technology, Inc., 2-3-1 Hirosedai, Sayama-shi, Saitama, 350-1328 Japan; 2Tamura
Corporation, 2-3-1 Hirosedai, Sayama-shi, Saitama, 350-1328 Japan; 3TDK Corporation, 2-15-7,
Higashi-Ohwada, Ichikawa-shi, Chiba, 272-8558 Japan

Theory and Design of Electron Blocking Layers for IlI-N Based Laser Diodes by Numerical
Simulation 207

Karan Mehta, Yuh-Shiuan Liu, Jialin Wang, Hoon Jeong, Theeradetch Detchprohm, Young

Jae Park, Shyh-Chiang Shen, Russell D. Dupuis, and P. Douglas Yoder

Georgia Institute of Technology, Atlanta, GA 30332 USA

A unified current-voltage and charge-voltage model of quasi-ballistic lll-nitride HEMTs for
RF applications 209

Kexin Li and Shaloo Rakheja

Department of Electrical and Computer Engineering, New York University, Brooklyn, NY 11201,
USA

GaN Lateral Schottky Diodes with High Baliga’s Figure-of-Merit Utilizing Self-Terminated,
Low Damage Anode Recessing Technology 211

J. Gao'?, Y. Jin'2, B. Xie?, C. P. Wen?, Y. Hao? and M. Wang?

'School of Electronic and Computer Engineering, Peking University Shenzhen Graduate School,
Shenzhen 518055, China; 2Institute of Microelectronics, Peking University, Beijing 100871, China

The Impact of Substrates on the Performance of Top-Gate B-Ga20s3 Field-Effect Transistors:
Record High Drain Current of 980 mA/mm on Diamond 213

Jinhyun Noh, Mengwei Si, Hong Zhou, Marko J. Tadjer, and Peide D. Ye

'School of Electrical and Computer Engineering and Birck Nanotechnology Center, Purdue
University, West Lafayette, Indiana, 47907, USA, 2U.S. Naval Research Laboratory, Washington,
D.C., 20375, USA

Enhancement-mode Al0.45Ga0.55N/Al0.3Ga0.7N High Electron Mobility Transistor with p-
Al0.3Ga0.7N Gate 215

E. A. Douglas, B. Klein, A. Allerman, A. G. Baca, T. Fortune, and A. M. Armstrong

Sandia National Laboratories, PO Box 5800 Albuquerque, NM 87185, USA

710 V Breakdown Voltage in Field Plated Ga203 MOSFET 217
Ke Zeng, Abhishek Vaidya, and Uttam Singisetti
Electrical Engineering Department, University at Buffalo (SUNY), Buffalo, NY, 14260, USA

Nanoscale Scanning Probe Thermometry of TaOx-based selector devices 219

Dasheng Li', Georg Ramer?, Phoebe Yeoh', Brian Hoskins?, Yuanzhi Ma', James A. Bain', Andrea
Centrone? and Marek Skowronski’

'Carnegie Mellon University, 5000 Forbes Ave, Pittsburgh, PA 15213, USA; 2Center for Nanoscale
Science and Technology, National Institute of Standards and Technology, 100 Bureau Drive,
Gaithersburg, MD 20899, USA
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P-60

VI.-1
8:00 AM

VI.-2
9:00 AM

VII-A.-1
10:30 AM

VII-A.-2
10:50 AM

VII-A.-3
11:10 AM

VII-A.-4
11:30 AM
INVITED

VII-B.-1
10:30 AM
INVITED

(Late News) Enhanced P-type Behavior in 2D WSe: via Chemical Defect Engineering 221
Amritesh Rai'"", Jun Hong Park?34’, Chenxi Zhang®, lljo Kwak*, Steven Wolf*, Suresh Vishwanath®,
Xinyu Lin’, Jacek Furdyna?, Huili Grace Xing®, Kyeongjae Cho®, Andrew C. Kummel*8, and Sanjay
K. Banerjee’

"Microelectronics Research Center, Department of Electrical & Computer Engineering, UT Austin,
Austin, TX 78758, USA,; 2Center for Quantum Nanoscience, Institute for Basic Science (IBS), Seoul
03760, Republic of Korea; ®Department of Physics, Ewha Womans University, Seoul 03760,
Republic of Korea; “Materials Science & Engineering Program, University of California, San Diego,
La Jolla, CA, 92093, USA; SDepartment of Materials Science & Engineering, The University of
Texas at Dallas, Dallas, TX 75080, USA; 8School of Electrical & Computer Engineering, Cornell
University, Ithaca, NY, 14850, USA; "Physics Department, University of Notre Dame, Notre Dame,
IN, 46556, USA; 8Departments of Chemistry & Biochemistry, University of California, San Diego. La
Jolla, CA, 92093, USA

Recent Progress in Spintronics and Devices 225

Kang L. Wang

Departments of Electrical and Computer Engineering, Materials Science and Engineering, Physics
and Astronomy, University of California, Los Angeles, CA 90095, USA

Frontiers of Information Technology
Heike Riel
IBM

Doping-free complementary inverter enabled by 2D WSe2 electrostatically-doped
reconfigurable transistors 229

Giovanni V. Resta', Yashwanth Balaji®3, Dennis Lin?, luliana P. Radu?, Francky Catthoor?3, Pierre-
Emmanuel Gaillardon* and Giovanni De Micheli’

'Integrated System Laboratory (LSI) EPFL, Switzerland; IMEC, Belgium; KU Leuven,

Belgium; ?Laboratory of Nanolntegrated Systems (LNIS), *University of Utah, USA

First Demonstration of WSe2 CMOS Inverter with Modulable Noise Margin by Electrostatic
Doping 231

Chin-Sheng Pang and Zhihong Chen

ECE Dept & Birck Nanotechnology Center, Purdue University, W. Lafayette, IN

Variability in synthetic MoS: devices: Effect of the growth substrate 233

Abdullah Alharbi’, Davood Shahrjerdi'?

'Electrical and Computer Engineering Department, New York University, Brooklyn, NY, 11201,
2Center for Quantum Phenomena, Physics Department, New York University, New York, NY

2D RF Electronics: from devices to circuits — challenges and applications 235

D. Fadil', W. Wei', E. Pallecchi', M. Anderson?, J. Stake?, M. Deng?, S. Fregonese?, T. Zimmer?3,
H. Happy'

"University of Lille, IEMN, CNRS UMR8520, Avenue Poincaré — CS 60069, 59652 Villeneuve
d’Ascq, France; 2Department of Microtechnology and Nanoscience, Chalmers University of
Technology, SE-412 96 Gothenburg, Sweden University of Bordeaux, IMS, CNRS UMR 5218, Bat.
A31, 351 Cours de la Libération,33400 Talence, France

Drift-enhanced Unsupervised Learning with PCM Synapses 239
Yuhan Shi', Sangheon Oh', Xin Liu', and Duygu Kuzum'
'Department of Electrical and Computer Engineering, University of California, San Diego, USA
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VII-B.-2 Artificial Neuron using MoSz/Graphene Threshold Switching Memristors 241

11:10 AM Hirokjyoti Kalita', Adithi Krishnaprasad, Nitin Choudhary', Sonali Das’, Hee-Suk Chung?,
Yeonwoong Jung', and Tania Roy'
"University of Central Florida, 4000 Central Florida Blvd, Orlando, FL 32826, USA; ?Korea Basic
Science Institute, Jeonju 54907, South Korea

VII-B.-3 Towards scalable silicon quantum computing 243
11:30 AM M. Vinet', L. Hutin', B. Bertrand', H. Bohuslavskyi'?, A. Corna?, A. Amisse'-2, A. Crippa?, L.
INVITED Bourdet?, R. Maurand?, S. Barraud', M. Urdampilleta®, C. Bauerle®, M. Sanquer?, X. Jehl?, Y.-M.

Niquet?, S. De Franceschi?, T. Meunier®
'CEA, LETI, Minatec Campus, F-38054 Grenoble, France; 2CEA, INAC, F-38054 Grenoble, France
3CNRS, Institut Néel, F-38042 Grenoble, France

VIII-A.-1 High Performance Complementary Black Phosphorus FETs and Inverter

1:30 PM Circuits Operating at Record-Low VDD down to 0.2V 247
Peng Wu, Joerg Appenzeller
School of Electrical and Computer Engineering & Birck Nanotechnology Center, Purdue University
West Lafayette, IN 47907, USA

VIII-A.-2 High-Performance Few-Layer Tellurium CMOS Devices Enabled by Atomic Layer Deposited
1:50 PM Dielectric Doping Technique 249
Gang Qiu1?, Mengwei Si'-?, Yixiu Wang?, Xiao Lyu'?, Wenzhuo Wu3, Peide D. Ye'?
'School of Electrical and Computer Engineering, Purdue University, West Lafayette, Indiana 47907,
USA,; 2Birck Nanotechnology Center, Purdue University, West Lafayette, Indiana 47907, USA,
3School of Industrial Engineering, Purdue University, West Lafayette, Indiana 47907, USA

VIII-A.-3 Challenges and opportunities in integration of 2D materials on 3D substrates:

2:10 PM Materials and device perspectives 251

INVITED Mahesh R. Neupane, Dmitry Ruzmetov, Robert Burke, A. Glen Birdwell, Decarlos Taylor, Matthew
Chin, Terrance O’Regan, Frank Crowne, Barbara Nichols, Pankaj Shah, Edward Byrd, and Tony
Ivanov

US Army Research Laboratory, Maryland, USA

VIII-A.-4 Three-Dimensional Integration of Multi-Channel MoS2 Devices for High Drive Current FETs 253
2:50 PM Ruiping Zhou and Joerg Appenzeller
Birck Nanotechnology Center, Purdue University, West Lafayette, IN 47906, USA
VIII-A.-5 Effects of single vacancy defects on 1/f noise in graphene/h-BN FETs 255
3:10 PM Ting Wu', Abdullah Alharbi’, Takashi Taniguchi?, Kenji Watanabe?, Davood Shahrjerdi'?

'Electrical and Computer Engineering Department, New York University, Brooklyn, NY, 11201;
2National Institute of Materials Science, 1-1 Namiki Tsukuba, Ibaraki 305-0044, Japan; 3Center for
Quantum Phenomena, Physics Department, New York University, New York, NY 10003

VIiI-B.-1 Approaches for Dynamic IR Nano-Optics using 2D Materials 259

1:30 PM Joshua D. Caldwell

INVITED Department of Mechanical Engineering, Vanderbilt University, 334 Olin Hall, 2400 Highland Ave,
Nashville, TN, 37205, USA

VIII-B.-2 WSe2/ReS2 vdW Heterostructure for Versatile Optoelectronic Applications 261

2:10 PM Abin Varghese'23, Denis Joseph1, Sayantan Ghosh', Kartikey Thakar', Nikhil Medhekar? and

Saurabh Lodha'

"Department of Electrical Engineering, IIT Bombay, Mumbai, 400076, India; 2Department of
Materials Science and Engineering, Monash University, Clayton, Victoria 3800, Australia; 3IITB-
Monash Research Academy, Powai, Mumbai, 400076, India
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VIII-B.-3
2:30 PM

VIII-B.-4
2:50 PM

VIII-B.-5
3:10 PM

IX-A.-1
3:50 PM
INVITED

IX.-A.-2
4:30 PM

IX-A.-3
4:50 PM

IX-A.-4
5:10 PM

IX-A.-5
5:30 PM

Photo-oxidized HfS2 — An embeddable and writable high-k dielectric for

flexible Van der Waals nano-electronics 263

Namphung Peimyoo', Jake mehew', Matt D. Barnes', Adolfo De Sanctis', Iddo Amit’, Janire
Escolar!, Konstantinos Anastasiou’, Ali Gholina?, Aidan P Rooney?, Sarah Haigh?, Saverio Russo',
Monica F. Craciun' and Freddie Withers'

'Centre for Graphene Science, College of Engineering, Mathematics and Physical Sciences,
University of Exeter, Exeter EX4 4QF, United Kingdom; 2School of Materials, University of
Manchester, Oxford Road, Manchester M13 9PL, United Kingdom

Electrically Switchable Infrared Nanophotonic Devices with VO2 265

Nikita A. Butakov', Mark Knight?, Tomer Lewi', Prasad P. lyer!, Hamid Chorsi', Javier Del Valle
Granda?, Yoav Kalchheim?, Phillip Hon?, lvan K. Schuller3, Jon A. Schuller’

"University of California, Santa Barbara, CA, USA; 2Northrop Grumman, Torrance, CA, USA;
3University of California, San Diego, CA, USA

Graphene-Channel-Transistor Terahertz Amplifier 267

Stephane Boubanga-Tombet', Deepika Yadav', Wojciech Knap?, Vyacheslav V. Popov? and
Taiichi Otsuji!

'"Research Institute of Electrical Communication, Tohoku University, Sendai 980-8577, Japan;
2|aboratory Charles Coulomb, University of Montpellier and CNRS, Place Eugene Bataillon, F-
34095 Montpellier, France; 3Kotelnikov Institute of Radio Engineering and Electronics (Saratov
Branch), RAS, Saratov 410019, Russia

Manufacturable Heterogeneous Integration for Flexible CMOS Electronics 271
Muhammad M. Hussain', Sohail F. Shaikh?, Galo A. Torres Sevilla’2, Joanna M. Nassar'3,
Aftab M. Hussain'#, Rabab R. Bahabry'-, Sherjeel M. Khan', Arwa T. Kutbee', Jhonathan P.
Rojas’7?, Mohamed T. Ghoneim™?8 and Melvin Cruz’

'King Abdullah University of Science and Technology, mmh Labs, Thuwal 23955-6900, Saudi
Arabia; 2Swiss Federal Laboratories for Materials Science and Technology, Uberland Str. 129,
8600 Dubendorf, Switzerland; 3Department of Medical Engineering, California Institute of
Technology, Pasadena, CA 91125, USA; “International Institute of Information Technology,
Hyderabad, Gachibowli, Hyderabad, Telangana 500032, India; 5King Fahd University of Petroleum
and Minerals, Dhahran 31261, Saudi Arabia; 6King Abdulaziz University, Jeddah 21589, Saudi
Arabia; ’MIT Media Lab, 77 Mass. Ave., E14/E15, Cambridge, MA 02139-4307 USA

Effective Drive Current in Scaled FinFET and NSFET CMOS Inverters 273

A. Razavieh', Y. Deng’, P. Zeitzoff', M.H. Na?, J. Frougier'!, G. Karve?, D.E. Brown', T. Yamashita?
and E.J. Nowak'

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

Novel 2-D Materials for Tunneling FETs: an Ab-initio Study 275

C. Klinkert!, A. Szabo', D. Campi?, C. Stieger', N. Marzari?, and M. Luisier’

Integrated Systems Laboratory, ETH Zurich, CH-8092 Zurich, Switzerland; 2Theory and Simulation
of Materials, EPF Lausanne, CH-1015 Lausanne, Switzerland

Alleviation of Short Channel Effects in Ge Negative Capacitance pFinFETs 277
Wonil Chung, Mengwei Si and Peide D. Ye
School of Electrical and Computer Engineering, Purdue University, West Lafayette, IN 47907

Bias Stress Stability of Carbon Nanotube Transistors with Implications for Sensors 279
Steven G. Noyce', James L. Doherty', Aaron D. Franklin-2

"Duke University, Department of Electrical & Computer Engineering, Durham, North Carolina
27708, USA, 2Duke University, Department of Chemistry, Durham, North Carolina 27708, USA
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IX-B.-1
3:50 PM
INVITED

IX-B.-2
4:30 PM

IX-B.-3
4:50 PM

IX-B.-4
5:10 PM

IX-B.0S
5:30 PM

RA1
8:30 PM

R.2
8:30 PM

8:20 am

Recent Advances in Ga203 MOSFET Technologies 283

Masataka Higashiwaki', Man Hoi Wong', Takafumi Kamimura', Yoshiaki Nakata', Chia-Hung Lin",
Ravikiran Lingaparthi', Akinori Takeyama?, Takahiro Makino?, Takeshi Ohshima?, Naoki Hatta3,
Kuniaki Yagi®, Ken Goto*®, Kohei Sasaki*, Shinya Watanabe*, Akito Kuramata*, Shigenobu
Yamakoshi*, Keita Konishi®, Hisashi Murakami®, and Yoshinao Kumagai®

"National Institute of Information and Communications Technology, Koganei, Tokyo 184-8795,
Japan; 2National Institutes for Quantum and Radiological Science and Technology, Takasaki,
Gunma 370-1292, Japan; 3SICOXS Corporation, Chiyoda, Tokyo 101-8629, Japan; “Tamura
Corporation, Sayama, Saitama 350-1328, Japan; 5Tokyo University of Agriculture and Technology,
Koganei, Tokyo 184-8588, Japan

Design and Demonstration of (AlxGa1-x)203/Ga203 Double Heterostructure Field Effect
Transistor (DHFET) 284

Yuewei Zhang, Zhanbo Xia, Chandan Joishi, and Siddharth Rajan

Department of Electrical and Computer Engineering, The Ohio State University, Columbus, Ohio,
43210, USA

1.5 kV Vertical Ga203 Trench-MIS Schottky Barrier Diodes 286

Wenshen Li', Kazuki Nomoto', Zongyang Hu', Nicholas Tanen3, Kohei Sasaki?, Akito Kuramata?,
Debdeep Jena'? and Huili Grace Xing'3

'School of Electrical and Computer Engineering, Cornell University, Ithaca, NY 14853, USA; ?Novel
Crystal Technology, Inc., Sayama 350-1328, Japan; 3Department of Material Science and
Engineering, Cornell University, Ithaca, NY 14853, USA

2.3 kV Field-Plated Vertical Ga203; Schottky Rectifiers and 1 A Forward Current with 650
Reverse Breakdown Gaz0s Field-Plated Schottky Barrier Diodes 288

Jiancheng Yang', Fan Ren', Marko Tadjer?, Steve J. Pearton?, and Akito Kuramata®*
"Department of Chemical Engineering, University of Florida, Gainesville, FL 32611; 2Naval
Research Laboratory, Washington DC 20375; 3Department of Materials Science Engineering,
University of Florida, Gainesville FL 32611; “Tamura Corporation and Novel Crystal Technology,
Inc., Syama Saitama 350-1328, Japan

(Late News) High-Speed 1310 nm Hybrid Silicon Quantum Dot Photodiodes with Ultra-low
Dark Current 290

Bassem Tossoun, Géza Kurczveil, Chong Zhang, Di Liang, and Raymond G. Beausoleil
Hewlett Packard labs, Hewlett Parkard Enterprise, 1501 Page Mill Road, Palo Alto, California
94304, USA

Negative capacitance devices—Viable for integration now, soon, or never? 293
Session Moderators: Aaron Franklin (Duke), Mathieu Luisier (ETH)

Ultrawide-band gap semiconductors (Ga203, Diamond, AIN)...Do we need them beyond
GaN/SiC? 293
Session Moderators: Uttam Singisetti (Univ. of Buffalo), Grace Xing (Cornell)

Electronics Anywhere or Will We Ever Have Flexible Electronics? N/A
Thomas Jackson
The Pennsylvania State University, State College, Pennsylvania, USA
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Session X. THIN-FILM ELECTRONICS 297-306

X.-1
9:50 AM
INVITED

X.-2
10:30 AM
INVITED

X.-3
11:10 AM

X.-4
11:30 AM

Cancelled

Paper-electronics: a sustainable multifunctional platform 299

Elvira Fortunato, Diana Gaspar, Inés Cunha, Manuel Mendes, Anténio Vicente, Hugo Aguas, Ana
Carolina Marques, Ana Pimentel, Daniela Nunes, Luis Pereira and Rodrigo Martins

i3N/CENIMAT, Department of Materials Science, Faculty of Science and Technology, Universidade
NOVA de Lisboa and CEMOP/UNINOVA, Campus de Caparica 2829-516 Caparica, Portugal

Exploring Silver Contact Morphologies in Printed Carbon Nanotube Thin-Film Transistors 301
Jorge A. Cardenas’, Sophia Upshaw', Matthew J. Catenacci?, Benjamin J. Wiley?, Aaron D.
Franklin®2

Department of Electrical and Computer Engineering, Duke University, Durham NC 27708, USA

CMOS 3D-Extended Metal Gate ISFETs with Near Nernstian lon Sensitivity 303
Jun-Rui Zhang', F. Bellando', M. Rupakula’, E. Garcia Cordero', N. Ebejer?, J. Longo?, F.
Wildhaber?, H. Guérin?, A.M. lonescu’

"Nanolab, Ecole Polytechnique Fédérale de Lausanne, Switzerland; 2Xsensio S.A., EPFL
Innovation Park, 1024 Ecublens, Switzerland

(Late News) Supercapacity (>1000 uF/cm?) charge release in a CVD-grown WSe2 FET
incorporating a PEO:CSCIO4 side gate 305

M. Asghari Heidarlou, B. Jariwala?, P. Paletti’, S. Rouvimov', J. A. Robinson?, S. K. Fullerton-
Shirey?, and A. Seabaugh'’

"University of Notre Dame, Notre Dame, IN, 46556, USA; 2The Pennsylvania State University,
University Park, Pennsylvania 16802, USA: 3University of Pittsubrgh, Pittsburgh, Pennsylvania,
15213, USA

60th ELECTRONIC MATERIALS CONFERENCE
WEDNESDAY PM SESSIONS

Session G: GALLIUM OXIDE DEVICES N/A

G01 1:30 PM

1:50 PM G02

2:10 PM GO03

(Student) High Electron Mobility in Modulation-Doped B-(AlxGa1.x)203/Ga203 Heterostructures N/A
Yuewei Zhang', Adam T. Neal?, Zhanbo Xia', Chandan Joishi', Yuanhua Zheng?, Sanyam Bajaj’,

Mark Brenner?, Shin Mou?, Donald Dorsey?, Kelson Chabak®, Gregg Jessen*, Jinwoo Hwang?,

Joseph Heremans® and Siddharth Rajan®®

"The Ohio State University, United States; ?Air Force Research Laboratory, Materials and

Manufacturing Directorate, United States; 3The Ohio State University, United States; “Air Force

Research Laboratory, Sensors Directorate, United States; 5The Ohio State University, United

States.

(Student) MBE Growth and Doping of Ga203 Heterostructures N/A

Nicholas Tanen', Vladimir Protasenko?, Celesta Chang?, Hanjong Paik’, Vasanth Balakrishnan',
Jonathan P. McCandless?, David Muller®, Darrell Schlom?, Huili Xing? ' and Debdeep Jena? '
'Cornell University, United States; 2Cornell University, United States; 3Cornell University, United
States.

Strain Engineering and Two-Dimensional Electron Gas in Polar e-Ga203 N/A

Sung Beom Cho' and Rohan Mishra'-2

"Washington University in St. Louis, United States; 2Washington University in St. Louis, United
States.
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2:30 PM G04 (Student) DC and RF Characteristics of Submicron Delta-Doped B-Ga:z0s Field Effect
Transistors N/A
Zhanbo Xia', Chandan Joishi'-4, Sriram Krishnamoorthy?, Sanyam Bajaj', Yuewei Zhang', Mark
Brenner!, Saurabh Lodha* and Siddharth Rajan’-3
"The Ohio State University, United States; 2The University of Utah, United States; 3The Ohio State
University, United States; “Indian Institute of Technology Bombay, India.

2:50 PM GO05 (Student) Pulse and Large Signal RF Performance of B-Ga.0; MOSFETs N/A
Manikant Singh', Michael A. Casbon?, Michael J. Uren', James W. Pomeroy', Paul Tasker?, Man
Hoi Wong?, Kohei Sasaki*, Akito Kuramata®, Shigenobu Yamakoshi*, Masataka Higashiwaki® and
Martin Kuball
"University of Bristol, United Kingdom; 2University of Cardiff, United Kingdom; 3National Institute of
Information and Communications Technology, Japan; *Tamura Corporation, Japan.

3:10 PM BREAK

3:30 PM G06 (Student) Analytical Electron Microscopy of Annealed Ga203/SiO2 and Ga203/Al203 Interface
Structures in MOS Devices N/A
Christopher J. Klingshirn', Joshua A. Taillon!, Asanka Jayawardena?, Sarit Dhar?, Tsvetanka
Zheleva?d, Aivars Lelis® and Lourdes G. Salamanca-Riba’
"University of Maryland, United States; 2Auburn University, United States; 3U.S. Army Research
Laboratory, United States.

3:50 PM GO7 (Student) Ternary Alloy Rare Earth Scandate as Dielectric for B-Ga203 MOS Structures N/A
Hannah N. Masten, Jamie Phillips and Rebecca L. Peterson
University of Michigan, United States.

4:10 PM G08  Evaluation of Constant Voltage Stress on Al.03/B-Ga:03 MOSCAPs N/A
Chadwin D. Young', M.S. Lakshmi Narayanan', Xioye Qin', Andrea Padovani?, Peng Zhao', Pavel
Bolshakov', Akito Kuramata?, Luca Larcher* and Robert Wallace!
"University of Texas at Dallas, United States; 2MDLsoft, Inc., United States; 3Novel Crystal
Technology, Inc., Japan; “Universita di Modena e Reggio Emilia, Italy.

4:30 PM G09 Combined XPS-UPS Study of Conduction Band Offsets for High-k Dielectric Nanolaminates
Grown on Single-Crystal GaN and Ga203(010) by Atomic Layer Deposition N/A
David J. Mandia', Angel Yanguas-Gil', Jian Liu?, Jacob H. Leach?, Keith R. Evans? and Jeffrey W.
Elam’
'Argonne National Laboratory, United States; 2Kyma Technologies, Inc., United States;
3Northwestern University, United States.

4:50 PM G10 (Student) MBE-Grown Self-Powered B-Ga2:03 MSM Deep-UV Photodetector N/A
Anamika S. Pratiyush’, Sriram Krishnamoorthy® 2, Sandeep Kumar', Zhanbo Xia?, Rangarajan
Muralidharan', Siddharth Rajan? and Digbijoy N. Nath'
"Indian Institute of Science, Bangalore, India; ?The Ohio State University, United States; 3The
University of Utah, United States.

1:30 PM HO1 Stimulated Emission at 375nm from Optically Pumped Vertical-Cavity Surface- Emitting
Lasers with Air-Gap/Alo.osGao.esN Distributed Bragg Reflectors N/A
Youngjae Park', Theeradetch Detchprohm?, Karan Mehta', Oliver Moreno', Yuh-Shiuan Liu', Shuo
Wang?, Shyh-Chiang Shen', P. Douglas Yoder', Fernando Ponce?and Russell Dupuis’
'Georgia Institute of Technology, United States; 2Arizona State University, United States.

1:50 PM HO02 (Student) Waveguide Design for AIGaN-Based Deep-Ultraviolet (DUV) Laser N/A
Qiang Guo', Ronny Kirste?, Shun Washiyama®, Seiji Mita2, Will Mecouch?, Pramod Reddy?, Ramon
Collazo' and Zlatko Sitar" 2
"North Caroline State University, United States; 2Adroit Materials, United States.

2:10 PM HO3 Material Growth and Device Fabrication of GaN-Based Laser Diodes in Ultraviolet Region
from 390 nm Towards 370 nm N/A

978-1-5386-3029-7/18 $31.00 © 2018 IEEE 17



Ping Chen' 2, Yuh-Shiuan Liu?, Youngjae Park?, Detchprohm Theeradetch?, Shyh-Chiang Shen?
and Russell Dupuis?

"Institute of Semiconductors, Chinese Academy of Sciences, China; 2Georgia Institute of
Technology, United States.

2:30 PM H04 (Student) Reducing Forward Voltage Through AlGaN Layer Optimization in c-Plane InGaN-
Based Green Light-Emitting Diodes N/A
Cheyenne Lynsky, Abdullah I. Alhassan, James S. Speck, Steven P. DenBaars and Shuji
Nakamura
University of California, Santa Barbara, United States.

2:50 PM HO5 (Student) Carrier Dynamics in High-Speed llI-Nitride Light-Emitting Diodes for Visible-Light
Communication N/A
Arman Rashidi, Morteza Monavarian, Andrew Aragon, Ashwin Rishinaramangalam and Daniel
Feezell
University of New Mexico, United States.

3:10 PM BREAK

3:30 PM 101 (Student) Demonstration of GaN p-i-p-i-n Separate-Absorption and Multiplication Ultraviolet
Avalanche Photodiodes Arrays with Large Detection Area N/A
Mi-Hee Ji', Jeomoh Kim?, Hoon Jeong', Marzieh Bakhtiary Noodeh', Theeradetch Detchprohm'
and Russell Dupuis’
'Georgia Institute of Technology, United States; LG Electronics, Korea (the Republic of).

3:50 PM 102 (Student) Billion-Fold Reduction in Screw Dislocation Related Dark Current in
Al0.50Ga0.50N Solar-Blind Metal-Semiconductor-Metal Photodetectors N/A
Shashwat Rathkanthiwar, Anisha Kalra, Rangarajan Muralidharan, Digbijoy N. Nath and Srinivasan
Raghavan
Indian Institute of Science, Bangalore, India, India.

4:10 PM 103 (Student) Impact of Interface Properties in N-Polar Heterostructure GaN Photocathodes N/A
Emma Rocco', Isra Mahaboob', Kasey Hogan', Vincent Meyers', Sean A. Tozier', L. Doug Bell?
and Fatemeh (Shadi) Shahedipour-Sandvik'

'SUNY Polytechnic Institute, Colleges of Nanoscale Science and Engineering, United States;
2California Institute of Technology, United States.

4:30 PM 104 (Student) High Efficiency, Monolithically Integrated (In)GaN/Si Photocathode for Stable
Generation of Solar Fuels N/A
Srinivas Vanka' 2, Sheng Chu?, Yichen Wang?, Ishiang Shih? and Zetian Mi'- 2
"University of Michigan, United States; 2McGill University, Canada.

4:50 PM 105 (Student) Back-llluminated Alo.4Gao.sN p-i-n UV Detector with 67% Zero-Bias External N/A
Quantum Efficiency Anisha Kalra, Shashwat Rathkanthiwar, Rangarajan Muralidharan,
Srinivasan Raghavan and Digbijoy N. Nath
Indian Institute of Science, India.

1:30 PM JO1 Operation of High-Frequency Vertical Organic Transistors /A
Hans Kleemann', Markus P. Klinger', Axel Fischer!, Bahman Kheradmand-Boroujeni? 3, Frank
Ellinger? 2 and Karl Leo™ 3
"Technische Universitat Dresden, Germany; “Technische Universitat Dresden, Germany; 3Center
for Advancing Electronics Dresden (cfaed), Germany.
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1:50 PM J02 (Student) Enhancing Crystalline Conformation in Polyfluorene Films Deposited by Resonant
Infrared Matrix Assisted Pulsed Laser Evaporation
Spencer Ferguson and Adrienne Stiff-Roberts
Duke University, United States.

2:10 PM JO3 Thermoelectric Response of Conducting Polymers Doped by Solid-State Diffusion and Their
Electronic Applications N/A
Keehoon Kang', Deepak Venkateshvaran?, Katharina Broch?, Guillaume Schweicher?, Youngrok
Kim', Cameron Jellett*, Christian B. Nielsen®, lain McCulloch* ¢, Takhee Lee' and Henning
Sirringhaus?
'Seoul National University, Korea (the Republic of); 2Cavendish Laboratory, University of
Cambridge, United Kingdom; 3University of Tuebingen, Germany; “Imperial College, London,
United Kingdom; 5Queen Mary University, United Kingdom; ®King Abdullah University of Science
and Technology, Saudi Arabia.

2:30 PM J04 (Student) A Programmable Molecular-Scale Rectifier Driven by the Interface-Engineered
Molecular Junction Consisting of the 2D Semiconducting Layer and the Self-Assembled
Monolayers N/A
Jaeho Shin, Seunghoon Yang, Chul-Ho Lee and Gunuk Wang
Korea University, Korea (the Republic of).

2:50 PM JO5 High Piezoelectric Coefficient PVDF-TrFE Films for Flexible Electronics N/A
Deepak' 2, Karishma Jain'-2 and Anshu Gaur" 2
"Indian Institute of Technology Kanpur, India; ?Indian Institute of Technology Kanpur, India.

3:10 PM BREAK

3:30 PM K01 (Student) Characterization of Wafer-Bonded Silicon with Surfaces Treated with an lon-
Bombardment Procedure to Form Oxide-Free Interfaces N/A
Michael E. Liao', Chao Li', Christoph Floetgen? and Mark Goorsky'
"University of California, Los Angeles, United States; 2EV Group, Austria.

3:50 PM K02 The Effect of In-Plane Rotational Misalignment on Electrical Conductivity of Wafer-Bonded
n-InP/n-InP Structures N/A
Michael E. Liao, Victor Tran, Matthew Yee and Mark Goorsky
University of California, Los Angeles, United States.

4:10 PM K03 (Student) Wafer-Scale Lift-Off of Epitaxial GaN Transistors from Silicon to Glass Substrate
and Their JDEC Reliability Tests N/A
Pavani Vamsi Krishna Nittala, Nayana Remesh, Nagaboopathy K. Mohan, Rangarajan
Muralidharan, Srinivasan Raghavan, Digbijoy N. Nath and Prosenjit Sen
Indian Institute of Science, India.

4:30 PM K04 A New Relaxation Mechanism Enabling High-Quality, Laterally Grown Ge Films on Si N/A
Nate Quitoriano
McGill University, Canada.

4:50 PM K05 (Student) Formation of Si/SiGe Nanowires and Quantum Dots via Ge Diffusion During
Oxidation of Si/SiGe Heterostructures N/A
Emily Turner', William Brewer', Yan Xin3, Christopher Hatem*, Van Truong’, Kevin Jones', Keshab
R. Sapkota? and George T. Wang?
"University of Florida, United States; ?Sandia National Laboratories, United States; 3National High
Magnetic Field Laboratory, United States; “Applied Materials, United States.
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1:30 PM LO1

1:50 PM L02

2:10 PM LO3

2:30 PM L04

2:50 PM LO5

3:10 PM BREAK

3:30 PM L06

3:50 PM LO7

4:10 PM LO8

4:30 PM L09

(Student) Diffusion-Controlled Epitaxy of Large Area Coalesced WSe2 Monolayers on
Sapphire N/A

Xiaotian Zhang', Tanushree H. Choudhury?, Mikhail Chubarov?, Yu Xiang® #, Bhakti Jariwala®, Fu
Zhang', Nasim Alem” 2, Gwo-Ching Wang?® 4, Joshua A. Robinson' 2 and Joan M. Redwing" 2
"The Pennsylvania State University, United States; 2The Pennsylvania State University, United
States; Rensselaer Polytechnic Institute, United States; “Rensselaer Polytechnic Institute, United
States.

(Student) Wafer-Scale Synthesis of Monolayer WSe>—A Multi-Functional Photocatalyst for
Efficient Overall Pure Water Splitting N/A

Yongjie Wang, Yuanpeng Wu and Zetian Mi

University of Michigan, United States.

(Student) Tailoring Material Properties of Nanostructured WS: During Plasma-Enhanced
Atomic Layer Deposition for Enhanced Electrochemical Performance N/A

Shashank Balasubramanyam', Longfei Wu?, Vincent Vandalon', Marcel Verheijen® 3, W.M.M
(Erwin) Kessels', Jan Philipp Hofmann? and Ageeth Bol'

'Eindhoven University of Technology, Netherlands; 2Eindhoven University of Technology,
Netherlands; 3Phillips Innovation Laboratories, Netherlands.

Wafer Scale Epitaxial Growth of Monolayer and Few-Layer WSz by Gas Source Chemical
Vapor Deposition N/A

Mikhail Chubarov', Tanushree H. Choudhury' and Joan M. Redwing': 2

"The Pennsylvania State University, United States; 2The Pennsylvania State University, United
States.

(Student) Two-Dimensional Tantalum Disulfide—Controlling Structure and Properties via
Synthesis N/A

Rui Zhao', Benjamin Grisafe?, Ram Krishna Ghosh?, Suman Datta? and Joshua A. Robinson’
'Pennsylvania State University, United States; 2University of Notre Dame, United States.

(Student) Two-Dimensional Elemental Materials via Intercalation Through Epitaxial
Graphene

Natalie C. Briggs" 2 3, Brian M. Bersch' 2, Ana De La Fuente Duran', Yuanxi Wang?, Shruti
Subramanian'- 2, Chengye Dong" 2, Ke Wang*, Vincent Crespi® 2 2 and Joshua A. Robinson' 23
'Pennsylvania State University, United States; 2The Pennsylvania State University, United States;
3Pennsylvania State University, United States; *Pennsylvania State University, United States;
5Pennsylvania State University , United States.

(Student) Epitaxial Growth and Characterization of 2-D Bi1-xSbx Alloys on Si(111) N/A
Sarah E. Muschinske', Emily S. Walker', Christopher J. Brennan', Yukun Sun?, Alice Yau', Tanuj
Trivedi', Anupam Roy', Stephen D. March', Andrew F. Briggs', Erica M. Krivoy', Deji Akinwande",
Minjoo L. Lee?, Edward T. Yu' and Seth Bank’

"The University of Texas at Austin, United States; 2The University of lllinois at Urbana-Champaign,
United States.

Chemical Vapor Deposition of Black Phosphorus N/A
Michael Snure, Gene Siegel, Shivashankar Vangala, Timothy A. Prusnick and Stefan C. Badescu
Air Force Research Lab, United States.

(Student) Properties of MBE-Grown GaN on MoS: Heterojunctions N/A

Choong Hee Lee', Yuewei Zhang', Jared Johnson', Rachel Koltun2, Vincent Gambin?, Jinwoo
Hwang' and Siddharth Rajan’

"Ohio State University, United States; 2Northrop Grumman Aerospace Systems, United States.

4:50 PM LATE NEWS
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1:30 PM MO1 (Student) Refractive Indices of BAIN and BGaN Alloys from First-Principle Calculations N/A
Feras S. Algatari', Kuang-Hui Li", Kaikai Liu? ' and Xiaohang Li’
'King Abdullah University of Science and Technology, Saudi Arabia; 2Huazhong University of
Science and Technology, China.

1:50 PM M02 Band Structures and Direct-to-Indirect Bandgap Transition in BGaN Alloys N/A
Che-Hao Liao
King Abdullah University of Science and Technology (KAUST), Saudi Arabia.

2:10 PM M03 Wourtzite BxAl1.xN and BxGa1.xN Heterointerface for Optical and Power Electronics N/A
Haiding Sun, Kaikai Liu, Muwei Zhang, Feras S. Algatari and Xiaohang Li
King Abdullah University of Science and Technology (KAUST), Saudi Arabia.

2:30 PM M04 (Student) Towards Automating High-Throughput Calculations of Intrinsic Point Defect
Properties with Semi-Local DFT N/A
Daniel Broberg and Mark Asta
University of California, Berkeley, United States.

2:50 PM M05 Ab Initio Design of Two-Dimensional Electron Gas at Perovskite Oxide Interface N/A

Kesong Yang
University of California San Diego, United States.

3:10 PM BREAK

3:30 PM M06 Stability, Novel Materials and Physics of Perovskite Semiconductors for Solar Cells N/A
Chao Zheng and Oleg Rubel
McMaster University, Canada.

3:50 PM M07 Identification of Intrinsic Defects in Bils for Photovoltaic Applications N/A
Sung Beom Cho', Jaume Gazquez?, Yoon Myung?, Parag Banerjee' and Rohan Mishra®
"Washington University in St. Louis, United States; 2Sejong University, Korea (the Republic of);
3Institut de Ciéncia de Materials de Barcelona, Spain.

4:10 PM M08 Phase Transitions and Self-Assembled Nanostructure in Chalcopyrite Semiconductors and
Similar Compounds N/A

Paul Quayle
Kyma Technologies, Inc., United States.

4:30 PM M09 First-Principal Predictions of Integer Anomalous Quantum Hall Effect in 2D Chern Insulator
and Transition to Weyl Semimetal in Bulk—Bi2MnX4 (X= Se, Te) N/A
Sugata Chowdhury', Kevin Garrity?, Joseph A. Hagmann', Curt Richter?, Carelyn Campbell? and
Francesca Tavazza?
"National Institute of Standards and Technology, United States; ?National Institute of Standards and
Technology, United States.

4:50 PM M10 (Student) Design of a Simulation Framework for ZnO QD-Graphene Channel UV
Photodetector N/A
Amelia Peterson and Shayla Sawyer
Rensselaer Polytechnic Institute, United States.

1:30 PM NO1 (Student) Electron Microscopy Characterization of 2D Indium/Indium Nitride Layer
Synthesized by Confinement Heteroepitaxy (CHet) Technique N/A
Hesham M. EISherif', Brian M. Bersch?, Natalie C. Briggs?, Nabil D. Bassim' and Joshua A.
Robinson?
"McMaster University, Canada; The Pennsylvania State University, United States.
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1:50 PM NO2 (Student) Optical Bandgaps Measured by STEM-EELS—A ZnO Study N/A
Cecilie Granergd, Wei Zhan, Lasse Vines, Klaus Magnus Johansen and Qystein Prytz
University of Oslo, Norway.

2:10 PM NO3 Structural-Chemical Characterization and Bandgap Measurements at the Nanoscale of
(Zn0)1.x(GaN)x Thin Films Using (S)TEM Methods N/A
Calliope Bazioti, Cecilie Granergd, Vegard S. Olsen, Lasse Vines, Bengt G. Svensson and Qystein
Prytz

University of Oslo, Norway.

2:30 PM NO4 (Student) Direct Observation of Recombination Enhanced Dislocation Glide in GaAs/Si Thin
Films Using Electron Channeling Contrast Imaging N/A
Brian B. Haidet", Patrick Callahan’, Gareth Seward?, Daehwan Jung?, John Bowers' 34 and Kunal
Mukherjee’
"University of California Santa Barbara, United States; 2University of California Santa Barbara,
United States; 3Institute for Energy Efficiency, University of California Santa Barbara, United
States; “University of California, Santa Barbara, United States.

2:50 PM NO5 TiN/HZO/Si Examined by Atom Probe Tomography and STEM/EDX N/A
Norman Sanford’, Paul Blanchard’, Alexana Roshko!, Andrew Kummel2, Michael Katz' and Albert
Davydov'
"National Institute of Standards and Technology, United States; 2University of California, San
Diego, United States.

3:10 PM BREAK

3:30 PM NO6 Laser-Assisted Atom Probe Studies of AIOx Tunnel Junctions on Silicon N/A
Norman Sanford, Paul Blanchard, Russell Lake, Xian Wu and David Pappas
National Institute of Standards and Technology, United States.

3:50 PM NO7 Non-Destructive Piezoresponse Force Microscopy (PFM) for Nanoscale Materials
Characterization N/A
Yonatan Calahorra
University of Cambridge, United Kingdom.

4:10 PM NO8 Optimization and Limitations of Scanning Spreading Resistance Microscopy N/A
Jay Mody and Jochonia Nxumalo
GLOBALFOUNDRIES, United States.

4:30 PM NO9 Nanoscale Surface Characterization by Correlated Multimodal Scanning Probe Microscopy N/A
Nathan D. Kirchhofer, Marta Kocun, Jason Li and Roger Proksch
Asylum Research, an Oxford Instruments Company, United States.

4:50 PM N10 Simultaneous Topographical and Electrochemical Mapping Using Scanning lon
Conductance Microscopy—Scanning Electrochemical Microscopy (SICM-SECM) N/A
Wenqing Shi, Gerald Pascual, Byong Kim and Keibock Lee
Park Systems, United States.

1:30 PM LATE NEWS

1:50 PM 002 LisTisO12/Li Hybrid Solid-State/lonic Liquid Electrolyte Batteries N/A
Isaiah O. Oladeji? and Robert E. Peale’
"University of Central Florida, United States; 2Sisom Thin Films LLC, United States.

2:10 PM 003 Large-Scale First-Principles Molecular Dynamics Simulation of Organic Molecules@SWCNT
for Novel Cathode Material of Li-lon Battery N/A
Shuji Ogata, Takahiro Tsuzuki and Masahiro Uranagase
Nagoya Institute of Technology, Japan.
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2:30 PM 004

Investigating the Electrochemical Performance of One Pot Synthesized MnO2 Nanorods |N/A
Neha Kanaujiya'!, Nagesh Kumar?, Yogesh Sharma® 2 and Ghanshyam D. Varma' ?
1.1.T. Roorkee, India; 2I.1.T. Roorkee, India.

2:50 PM LATE NEWS

3:10 PM BREAK

3:30 PM 006

3:50 PM 007

4:10 PM 008

4:30 PM 009

Engineering Monolayer MoS: Films to be Better Hydrogen Evolution Catalyst than Pt N/A
Guoging Li and Linyou Cao
North Carolina State University, United States.

(Student) Optimization and Tunability of 3D Graphene Structures for Catalytic Applications N/A
Chen Wang, Adrian E. Garcia, Robert Sanderson, Regina Ragan, Kyle Mcdevitt and Ali Mohraz;
University of California, Irvine, United States.

Graphene and Carbon Nanotube Based Electrocatalysts for PEM Fuel Cell Application N/A
Marie Heitzmann' 3, Seydou Hebie' 4, Stephane Louisa' %2, Emeline Remy" 3, Pierre-André
Jacques': 3, Lionel Dubois’- 4 and Philippe Serp?

1CEA, France; 2LCC ENSIACET, France; SLITEN, France; 4 INAC, France.

On-Chip Signaling Approaches for Chemical Sensing and Fundamental Investigation of
Electrochemical Processes N/A

Mengning Ding
Nanjing University, China.

4:50 PM LATE NEWS
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