PROCEEDINGS OF SPIE

Oxide-based Materials and
Devices IX

David J. Rogers
David C. Look
Ferechteh H. Teherani
Editors

28 January - 1 February 2018
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 10533

Proceedings of SPIE 0277-786X, V. 10533

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Oxide-based Materials and Devices IX, edited by David J. Rogers, David C. Look,
Ferechteh H. Teherani, Proc. of SPIE Vol. 10533, 1053301 - © 2018 SPIE
CCC code: 0277-786X/18/$18 - doi: 10.1117/12.2323353

Proc. of SPIE Vol. 10533 1053301-1



The papers in this volume were part of the technical conference cited on the cover and fitle
page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. Additional
papers and presentation recordings may be available online in the SPIE Digital Library at
SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted.
The publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), '"Title of Paper," in Oxide-based Materials and Devices IX, edited by David J. Rogers,
David C. Look, Ferechteh H. Teherani, Proceedings of SPIE Vol. 10533 (SPIE, Bellingham, WA, 2018)
Seven-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510615519
ISBN: 9781510615526 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2018, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/18/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
s P I DIGITAL

o LIBRARY

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each arficle at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID arficle
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sefs start with 00, 01, 02, 03,
04, 05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on
each page of the manuscript.

Proc. of SPIE Vol. 10533 1053301-2



Contents

Vi Authors
iX Conference Committee

GALLIUM OXIDE II: THIN FILMS AND EPITAXY

10533 0C Modeling of Schottky barrier diode characteristics on heteroepitaxial B-gallium oxide thin
films (Invited Paper) [10533-11]
GALLIUM OXIDE lll: BULK CRYSTALS AND SUBSTRATES

10533 OE Bulk crystal growth of Ga20s (Invited Paper) [10533-13]
OXIDE-BASED POWER ELECTRONICS

10533 00 Latest progress in gallium-oxide electronic devices (Invited Paper) [10533-22]
UV PHOTODETECTORS

10533 OR A review of the growth, doping, and applications of B-Ga203 thin films (Invited Paper)
[10533-25]

10533 OV Tin-gallium-oxide-based UV-C detectors (Invited Paper) [10533-29]
SUPERCONDUCTORS AND HIGHLY-CORRELATED COMPLEX OXIDES

10533 0X Microfabrication of SrRuOs thin films on various oxide substrates using LaAlO3/BaOx
sacrificial bilayers (Invited Paper) [10533-31]

10533 OY Superconductor sandwiches: cuprate-manganite multilayers with a remarkable new
ground state [10533-32]

10533 0z Oscillation electron model superconductors: phase diagram, temperature transition,
isotopic shift [10533-33]

10533 10 Optical ulirafast characterization of copper oxide (CuO) nanocrystal charge-carrier

dynamics [10533-34]

Proc. of SPIE Vol. 10533 1053301-3



TRANSPARENT CONTACTS AND ELECTRONICS

10533 14 Persistent photocurrent and deep level traps in PLD-grown In-Ga-Zn-O thin films studied by
thermally stimulated current spectroscopy (Invited Paper) [10533-36]

10533 18 Vertical resistivity in nanocrystalline ZnO and amorphous InGaZnO [10533-40]

PEROVSKITE-BASED MATERIALS AND DEVICES |

10533 1C Noise characterization of perovskite solar cells (Invited Paper) [10533-104]

INO-BASED MATERIALS AND DEVICES

10533 1D Optical and magneto-optical properties of zinc-oxide nanostructures grown by the low-
temperature chemical route (Invited Paper) [10533-42]

10533 1F Sensing based on surface-enhanced Raman scattering using self-forming ZnO nanoarrays
coated with gold as substrates (Invited Paper) [10533-95]

10533 1H Structural and optical properties of indium-doped highly conductive ZnO bulk crystals
grown by the hydrothermal technique [10533-45]

10533 11 Influence of anneadling to the defect of inkjet-printed ZnO thin film [10533-46]

INO BANDGAP ENGINEERING

10533 1K Intersubband transitions and many body effects in ZnMgO/ZnO quantum wells (Invited
Paper) [10533-48]

10533 10 First-principles calculations of optical fransitions at native defects and impurities in ZnO
(Invited Paper) [10533-100]

MULTIFUNCTIONAL OXIDES FOR ENERGY HARVESTING

10533 1Q Wide and ulira-wide bandgap oxides: where paradigm-shift photovoltaics meets
transparent power electronics (Invited Paper) [10533-52]

10533 1R A review of earth abundant ZnO-based materials for thermoelectric and photovoltaic
applications (Invited Paper) [10533-53]

PEROVSKITE-BASED MATERIALS AND DEVICES II

10533 1Y Novel growth techniques for the deposition of high-quality perovskite thin films (Invited
Paper) [10533-60]

Proc. of SPIE Vol. 10533 1053301-4



OPTICAL STUDIES AND APPLICATIONS |

10533 20 Optical characteristics of novel bulk and nanoengineered laser host materials (Invited
Paper) [10533-64]
10533 21 Persistent luminescence of transition metal (Co, Ni...)-doped ZnGa204 phosphors for
applications in the near-infrared range (Invited Paper) [10533-65]
10533 22 Synthesis of high-quality garnet-type GdsSc2Alz012:Ce?* nanocrystals (Invited Paper)
[10533-66]
10533 25 Non-contact temperature Raman measurement in YSZ and alumina ceramics [10533-68]
ELECTROCHROMIC AND THERMOCHROMIC OXIDES
10533 2C Impact of point defects on electrochromism in WO3 (Invited Paper) [10533-103]
POSTER SESSION
10533 2G Thermal conductivity of bulk and thin film B-Ga203 measured by the 3w technique
[10533-77]
10533 2| InO exciton recombination radiation in a weak magnetic field [10533-79]
10533 2K Temperature-dependent phosphorous dopant activation in ZnO thin film deposited using
plasma immersion ion implantation [10533-81]
10533 2L Effect of time varying phosphorus implantation on optoelectronics properties of RF
sputtered ZnO thin-films [10533-82]
10533 2N A comparative study on omnidirectional anti-reflection SiO2 nanostructure films coating by
glancing angle deposition [10533-84]
10533 20 Goos-Hdnchen effect on Si thin films with spherical and cylindrical pores [10533-85]
10533 2P Stability of perovskite solar cells on flexible substrates [10533-86]
10533 2Q InO nanostructures for organometallic halide perovskite solar cells [10533-87]
10533 2R Oxide hole blocking selective contacts in perovskite solar cells [10533-88]
10533 25 Low temperature electrodeposition of silicon layers [10533-89]
10533 2T Detectors based on Pd-doped and PdO-functionalized ZnO nanosiructures [10533-90]

Proc. of SPIE Vol. 10533 1053301-5



Proc. of SPIE Vol. 10533 1053301-6



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Ababii, N., 2T

Adam, Pierre-Michel, 1F
Adam, Rania E., 1D
Adelung, R., 2T

Alnoor, H., 1D

Anders, Jason, 14

Arnold, Bradley, 20

Arul, R., QY

Aschehoug, P., 2T
Bernhard, C., OY

Bevan, Talon, 20
Blumenschein, N., 2G
Boonruang, S., 2N

Born, Brandon, 10

Bove, Philippe, 1F, 1Q
Breckenridge, M. H., 2G
Briskina, Charus, 2!
Buranasiri, P., 2N

Buric, Michael P., 25
Castaing, Victor, 21
Chakrabarti, Subhananda, 2K, 2L
Chan, Wai Kin, 2P, 2Q
Chananonnawathorn, C., 2N
Chanéac, Corinne, 21
Chauveau, Jean-Michel, 1K
Chavan, Vinayak, 2K, 2L
Chen, Wei, 2P, 2Q
Chikoidze, Ekaterine, 1Q
Choa, Fow-Sen, 20
Chorpening, Benjamin T., 25
Chow, L., 2T

Claflin, Bruce, TH

Cooper, Christopher, 20
Dantelle, Geraldine, 22
Djurisi¢, Aleksandra B., 1Y, 2P, 2Q
Dravid, Vinayak P., OR

Du, Hejun, 11

Eiamchai, P., 2N

Elquist, Aline M., 1R

Faist, Jerome, 1K

Ferguson, lan, 1R

Garcia, Wilson O., 20
Ghadi, Hemant, 2K, 2L
Ghods, Amirhossein, 1R
Goto, Ken, 00

Gourier, Didier, 21
Grundmann, Marius, 0C
Harada, Takayuki, 0X

He, Yanling, 2P

Proc. of SPIE Vol

He, Zhubing, 2P
Hermosa, Nathaniel, 20
Hierro, Adrian, 1K
Higashiwaki, Masataka, 00
Holzman, Jonathan F., 10
Hoppe, M., 2T
Horprathum, M., 2N
Hristovski, llija R., 10
Hugues, Maxime, 1K
Ibanez, Alain, 22

Janoftti, Anderson, 10, 2C
Jennings, Michael R., 1Q
Jiménez, Juan, TH

Julien, Francois, 1K
Kaess, F., 2G

Kamimura, Takafumi, 00
Kelly, Lisa, 20

Khmaladze, J., 0Y
Khodaparast, Giti A., OR
Kodjikian, Stephanie, 22
Konishi, Keita, 00

Koshi, Kimiyoshi, OE
Krupa, Jeffrey D. A., 10
Kumagai, Yoshinao, 00
Kuramata, Akito, OE, 00
Le Biavan, N., 1K

Leedy, KevinD., 14, 18
Lertvanithphol, T., 2N
Leung, Tik Lun, 2P, 2Q

Li, Gang, 1Y
Limwichean, S., 2N

Lin, Chia-Hung, 00

Liu, Fangzhou, 2P, 2Q
Look, David C., 14, TH
Lu, Na, 1R

Lupan, O., 2T

Lyons, John L., 10

Magill, Brenden A., OR
Mcakino, Takahiro, 00
Mallett, B. P. P., OY
Markushev, Valery, 2
Marsik, P., OY

Masui, Takekazu, OE
McCandless, Jonathan P., 18
McClintock, Ryan, OR
Minola, M., OY

Montes Bajo, Miguel, 1K
Mukhopadhyay, Partha, OV
Mduller, Stefan, 0C

vii

. 10533 1053301-7



viii

Murakami, Hisashi, 00
Murkute, Punam, 2K, 2L
Muth, J. F., 2G
Muthitamongkol, P., 2N
Nakata, Yoshiaki, 00
Neitzert, Heinz C., 1C
Netesova, Nadezhda P., 0Z
Ng, Alan Man Ching, 2P, 2Q
Ng. Annie, 1Y

Nur, O., 1D

Ohshima, Takeshi, 00
Olaya, Cherrie May, 20
Park, Ji-Hyeon, OR

Paskov, P. P., 2G

Paskova, T., 2G

Pauporté, Thierry, 2R, 2S, 2T
Pavlidis, Dimitris, OR
Peelaers, Hartwin, 2C
Pellerin, Morgane, 21
Peretti, Romain, 1K
Pérez-Tomds, Amador, 1Q
Postica, V., 2T

Prachachet, R., 2N

Prasad, Narasimha S., 20
Qi, Shuo, 2§

Ravikiran, Lingaparthi, 00
Razeghi, Manijeh, OR

Ren, Zhiwei, 1Y

Rogers, David J., OR, 1F, 1Q
Russell, Stephen A. O., 1Q
Saha, Shantanu, 2K, 2L
Samransuksamer, B., 2N
Sandana, Vinod E., 1F, 1Q
Saravade, Vishal G., 1R
Sasaki, Kohei, 00
Savoyant, A., 1D
Schoenfeld, Winston V., OV
Schuette, Michael L., 14, 18
Shao, Z., 2R

Shen, Jimmy-Xuan, 2C
Shiryaev, Mikhail, 2|
Simpson, M. C., OY

Singh, N. B., 20

Slomski, M., 2G

Sonteaq, V., 2T

Sova, Stacey, 20

Splith, Daniel, 0C

Surya, Charles, 1Y
Takeyama, Akinori, 00
Tam, Ho Won, 2P, 2Q
Tamayo-Arriola, Julen, 1K
Tang, Feng, 1F

Tang, Jinyao, 2P, 2Q
Tarasov, Andrey, 2|

Teherani, Ferechteh H., OR, 1F, 1Q

Testemale, Denis, 22
Thapa, Juddha, 25
Toporkov, Mykyta, OV
Tran, Van-Thai, 11
Tsukazaki, Atsushi, OX

Ulfa, M., 2R

Ulloa, J. M., 1K

Van de Walle, Chris G., 10, 2C
Varley, Joel B., 10

Viana, Bruno, 21, 2R, 2§, 2T
von Wenckstern, Holger, 0C
Wang, Buguo, 14, TH
Wang, P., 2R

Wang, Wennie, 2C

Wang, Yang, 1R

Wang, Yushu, 2P, 2Q
Watanabe, Shinya, OE

Wei, Yuefan, 11

Willander, M., 1D

Wong, Man Hoi, 00

Wong, Man Kwong, 2P

Wu, Jinsong, OR

Xu, Yaobin, OR

Yamakoshi, Shigenobu, OE, 00
Yamaoka, Yu, OE

Zhan, Zhaoyao, 11

Zhou, Chuanle, 1R

Proc. of SPIE Vol. 10533 1053301-8



Conference Committee

Symposium Chairs

Connie J. Chang-Hasnain, University of California, Berkeley
(United States)

Graham T. Reed, Optoelectronics Research Cenftre, University of
Southampton (United Kingdom)

Symposium Co-Chairs

Jean-Emmanuel Broquin, IMEP-LAHC (France)
Shibin Jiang, AdValue Photonics, Inc. (United States)

Program Track Chair

James G. Grote, Air Force Research Laboratory (United States)

Conference Chairs

David J. Rogers, Nanovation (France)
David C. Look, Wright State University (United States)
Ferechteh H. Teherani, Nanovation (France)

Conference Program Committee

Philippe Bove, Nanovation (France)
Subhananda Chakrabarti, Indian Institute of Technology Bombay
(India)

Ekaterine Chikoidze, Université de Versailles Saint-Quentin-en Yvelines

(France)
Jean-Jacques Delaunay, The University of Tokyo (Japan)
Aleksandra B. DjuriSic, The University of Hong Kong

(Hong Kong, China)
Rodrigo Ferrdo de Paiva Martins, CEMOP/Uninova (Portugal)
Elvira M. C. Fortunato, Universidade Nova de Lisboa (Portugal)
Michael Gerhold, U.S. Army Research Office (United States)
Michael A. Harper, CIV USN ONR GLOBAL (United States)
Adridn Hierro, Universidad Politécnica de Madrid (Spain)
Axel Hoffmann, Technische Universitat Berlin (Germany)
Ching-Ting Lee, National Cheng Kung University (Taiwan)

Maria Losurdo, CNR-NANQOTEC (Italy) and Universitd degli Studi di Bari

Aldo Moro (Italy)
Tariq Manzur, Naval Undersea Warfare Center (United States)

Proc. of SPIE Vol. 10533 1053301-9



Jagdish Narayan, North Carolina State University (United States)

Norbert H. Nickel, Helmholtz-Zentrum Berlin fir Materialien und
Energie GmbH (Germany)

Fabrice Odobel, Université de Nantes (France)

Tatsuo Okada, Kyushu University (Japan)

Seong-Ju Park, Gwangju Institute of Science and Technology
(Korea, Republic of)

Thierry Pauporte, Ecole Nationale Supérieure de Chimie de Paris
(France)

Manijeh Razeghi, Northwestern University (United States)

Vinod Eric Sandana, Nanovation (France)

Michael L. Schuette, Air Force Research Laboratory (United States)

Chris G. Van de Walle, University of California, Santa Barbara
(United States)

Bruno Viana, Ecole Nationale Supérieure de Chimie de Paris (France)

Markus R. Wagner, Technische Universitat Berlin (Germany)

Magnus Willander, Link&ping University (Sweden)

Hideki Yamamoto, NTT Basic Research Laboratories (Japan)

Session Chairs

1

Gallium Oxide I: Theoretical Exploration

Walter R. L. Lambrecht, Case Western Reserve University
(United States)

Markus R. Wagner, Technische Universitat Berlin (Germany)

Gallium Oxide II: Thin Films and Epitaxy
Chris G. Van de Wadlle, University of California, Santa Barbara
(United States)
James S. Speck, University of California, Santa Barbara (United States)

Gallium Oxide lll: Bulk Crystals and Substrates
Martin Albrecht, Leibniz-Institut fUr Kristallzichtung (Germany)
Akito Kuramata, Tamura Thermal Device Corporation (Japan)

Gallium Oxide IV: Spectroscopy and Polytypes

Ekaterine Chikoidze, Université de Versailles Saint-Quentin-en Yvelines
(France)

Andrei V. Osinsky, Agnitfron Technology, Inc. (United States)

Oxide-based Power Electronics

Masataka Higashiwaki, National Institute of Information and
Communications Technology (Japan)

Siddharth Rajan, The Ohio State University (United States)

Proc. of SPIE Vol. 10533 1053301-10



UV Photodetectors
Manijeh Razeghi, Northwestern University (United States)
Dong-Sing Wuu, National Chung Hsing University (Taiwan)

Superconductors and Highly-Correlated Complex Oxides
David C. Look, Wright State University (United States)
Vinod Eric Sandana, Nanovation (France)

Transparent Contacts and Electronics
David C. Look, Wright State University (United States)
Vinod Eric Sandana, Nanovation (France)

Perovskite-based Materials and Devices |
Norbert H. Nickel, Helmholtz-Zentrum Berlin fUr Materialien und
Energie GmbH (Germany)

InO-based Materials and Devices
Magnus Willander, Link&ping University (Sweden)
David J. Rogers, Nanovation (France)

ZnO Bandgap Engineering
Adridn Hierro, Universidad Politécnica de Madrid (Spain)
Charles Surya, Nazarbayev University (Kazakhstan)

Multifunctional Oxides for Energy Harvesting
Amador Pérez-Tomads, Institut Catald de Nanociéncia i
Nanotecnologia (ICN2) (Spain)

Perovskite-based Materials and Devices ||
Olivier Durand, INSA Rennes (France)

Optical Studies and Applications |
Bruno Viana, Ecole Nationale Supérieure de Chimie de Paris (France)
Alain Ibanez, Institut NEEL (France)

Optical Studies and Applications |l

Bruno Viana, Ecole Nationale Supérieure de Chimie de Paris (France)
Alain Ibanez, Institut NEEL (France)

Electrochromic and Thermochromic Oxides

Aline D. Rougier, Institut de Chimie de la Matiere Condensée de
Bordeaux (France)

Xi

Proc. of SPIE Vol. 10533 1053301-11



Proc. of SPIE Vol. 10533 1053301-12



