
Wide Bandgap Semiconductor 

Materials and Devices 22

Editors: 

V. Chakrapani

J. K. Hite

J. Zavada

T. Anderson

M. Tadjer

S. H. Kilgore

Published by

The     Electrochemical     Society 
65 South Main Street, Building D 
Pennington, NJ 08534-2839, USA
tel 609 737 1902 
fax 609 737 2743

www.electrochem.org

TM

Vol. 102, No. 3

Sponsoring Division: 

Electronics and Photonics 



Copyright 2021 by The Electrochemical Society. 
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center, 

Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street

Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902 
    Fax 609.737.2743
e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online) 
ISSN 1938-5862 (print) 

Printed in the United States of America.

ISBN 978-1-60768-916-4 (PDF)



ECS Transactions, Volume 102, Issue 3  

Wide Bandgap Semiconductor Materials and Devices 22 

Table of Contents 

Preface iii  

Chapter 2 

Wide Bandgap Semiconductor Materials and Devices 22 

(Invited) How Does Oxygen Open Up New Horizons at the Interface III-Vs/Liquid 

Ammonia?  

A. M. Goncalves, P. C. Rakotoarimanana, M. Fregnaux, A. Etcheberry

3 

Chapter 3 

III-V Materials and Devices 1

(Invited) Development of Blue Vertical Cavity Surface Emitting Lasers (VCSELs) 

with Nanoporous GaN  

J. Han, R. Elafandy, J. H. Kang

17 

Impact of Threading Dislocations in GaN Power Switching Devices 

B. Setera, A. Christou

25 

Chapter 4 

III-V Materials and Devices 2

Effect of HfO2 Passivation Layer on Light Extraction Efficiency of AlInN Nanowire 

Ultraviolet Light-Emitting Diodes  

M. Patel, B. Jain, R. T. Velpula, H. P. T. Nguyen

35 

Computational Analysis of Joule Heating Effect in Triple Material Gate AlGaN/GaN 

High Electron Mobility Transistor  

M. T. B. Kashem, S. Subrina

43 



Chapter 5 

Oxides and Chalcogenides 1  

  

(Invited) Optically-Active Zero-Dimensional Graphene Quantum Dots with MoS2 for 

Photodetection  

A. B. Kaul  

55  

  

Electrical and Optical Characteristics of WOx, ZrHfO, and Tri-Layer WOx Embedded 

ZrHfO High-k Based SSI-LEDs  

W. S. Lin, Y. Kuo  

63  

  

  

Chapter 6 

Oxides and Chalcogenides 2  

  

(Invited) Recent Advances in the Modeling of ZnSySe1-y / GaAs (001) 

Heterostructures with Application to Dislocation Sidewall Gettering  

J. Ayers, T. Kujofsa, J. Raphael  

73  

  

  

Chapter 7 

Poster Session  

  

Investigation of Electrical and Optical Properties of Low Resistivity Indium Oxide 

Thin Films  

S. Sundaresh, S. D. Nehate, K. B. Sundaram  

95  

  

Optical Properties and HR-XRD Study of /InGaAs/Al Ga As/GaAs Structures with 

InAs Quantum Dots and Different Capping Layers  

G. V. Polupan, R. Cisneros-Tamayo, T. Torchynska  

113  

  

Optical and Structural Properties of Ga and in Co-Doped ZnO Nanocrystals Films  

B. El Filali, T. Torchynska, J. L. R. Garcia, E. V. Lozada Sr., L. Shcherbyna  

121  

  

X-Ray Photoemission Investigation of the Beryllium Oxide Band Alignment with 

Magnesium Oxide and Estimates for Other Insulating and Conducting Oxides  

D. Koh, T. W. Hudnall, C. W. Bielawski, S. Banerjee, J. Brockman, M. Kuhn, 

S. W. King  

127  

  

Author Index  139  

 




