PROCEEDINGS OF SPIE

Gallium Nitride Materials
and Devices XXI

Hiroshi Fujioka
Hadis Morko¢
Ulrich T. Schwarz
Editors

19-23 January 20246
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 13896

Proceedings of SPIE 0277-786X, V. 13896

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



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject fo 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 Gallium Nitride Materials and Devices XXI, edited by Hiroshi Fujioka,
Hadis Morkog, Ulrich T. Schwarz, Proc. of SPIE 13896, Seven-digit Article CID Number (DD/MM/YYYY);
(DOI URL).

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

ISBN: 9781510697096
ISBN: 9781510697102 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center 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.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE 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 article 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 sets 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.



Contents

vii  Conference Committee

OPTO PLENARY

13896 02 Deep-UV photonic devices enabled by distributed polarization doping (Plenary Paper)
[13896-503]
GROWTH |

13896 03 Thermodynamics and crystallization of hBN at high N2 pressure: comparison to high
nitrogen pressure solution growth of GaN (Invited Paper) [13896-2]

13896 04 Computational approach for surface characterization and growth mechanism of polar and
nonpolar AIN (Invited Paper) [13896-3]
GROWTH lli

13896 05 Large format and low absorption sapphire for UV and microwave applications [13896-62]
PHYSICS AND CHARACTERIZATION |

13896 06 In situ deposition and characterization of c-axis-oriented Al1.xScxN thin films on Al (111) for
ferroelectric memory applications [138%6-13]
PHYSICS AND CHARACTERIZATION Il

13896 07 Biological and sensing application of far UV-C light from LED (Invited Paper) [13896-16]
PHYSICS AND CHARACTERIZATION Il

13896 08 Characterization of deep levels formed by intrinsic defects in homoepitaxially grown GaN
(Invited Paper) [13896-19]

13896 09 Optical gain evolution and quantum-to-bulk transition in wide polar InGaN and AlIGaN

quantum wells (Invited Paper) [13896-63]



NEW DEVICES |

13896 OA  Photon emission enhancement of lanthanoid ions implanted in gallium nitride
nanostructures (Invited Paper) [13896-21]
13896 0B  Electrochemical etching-based liftoff of llI-nitride materials for optoelectronic device
integration [13896-23]
13896 0C Development of maskless technologies of wide bandgap semiconductor devices by laser
microprocessing [13896-24]
NEW DEVICES Il
13896 0D From GaN-on-Si epitaxy to MHz-class power conversion: a unified advancement in GaN-
based electronics (Invited Paper) [13896-25]
13896 OE  Loss reduction and plasmonic enhancement of emission in etched InGaN/GaN nanopillars
using AIN/Ag [13896-29]
NEW DEVICES Il
13896 OF Modelling and optimization of GaN-based gamma-voltaic cells using a coupled Monte
Carlo-TCAD radiation-device simulation framework [13896-32]
LDS |
13896 0G  High temperature study of GaN UV laser diodes [13896-34]
13896 OH High-efficiency and high-power InGaN-based laser diode at a wavelength of 405nm
[13896-35]
13896 0l Long-term stable single-mode AlinGaN laser diodes by overcoming degradation
mechanisms [13896-36]
13896 0J Low-threshold GaN laser diodes with ultra-short gain sections and passive waveguides
[13896-37]
LDS II
13896 OK  Recent progress on GaN-based VCSELs and individually addressable arrays with curved

mirrors (Invited Paper) [13896-39]



LEDS Il

13896 OL  Improved performance of GaN-based ultraviolet avalanche photodetectors [13896-47]

13896 OM  On the external quantum efficiency of nanoscale InGaN green and blue light-emitting
diodes [13896-48]

LEDS 1lI

13896 ON  Low-temperature monolithic integration of InGaN u-LEDs and a-IGZO TFTs [13896-52]

LEDS IV

13896 0O High-speed GaN-based p-LED with optimized QW and EBL design for optical interconnect
applications [13896-55]





