
 
 

 

Gallium Nitride and Silicon Carbide Power 

Technologies 11 
 

Editors: 

M. Dudley 

M. Bakowski 

N. Ohtani 

B. Raghothamachar 

 

Sponsoring Division: 

 
Electronics and Photonics 

 

 

Vol. 104, No. 7 

 

TM 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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) 

 

ISBN 978-1-60768-929-4 (PDF) 
 
 

 
Printed in the United States of America. 



ECS Transactions, Volume 104, Issue 7  
Gallium Nitride and Silicon Carbide Power Technologies 11  

  
  

Table of Contents  
  
  
Preface  iii  
  

Chapter 1 
General  

  
(Invited) Selective Area Doping in Gallium Nitride: A Retrospective of the ARPA-E 
PNDIODES Program  

I. C. Kizilyalli, E. P. Carlson  

3  

  
(Invited) Total Dose Effects and Single Event Upsets During Radiation Damage of 
GaN and SiC  

A. Khachatrian, A. Ildefonso, Z. Islam, M. A. J. Rasel, A. Haque, J. Kim, F. Ren, 
M. Xian, S. J. Pearton  

13  

  
  

Chapter 2 
AlN Technologies  

  
Two-Inch Aluminum Nitride (AIN) Single Crystal Growth for Commercial 
Applications  

R. T. Bondokov, S. P. Branagan, N. Ishigami, J. Grandusky, T. Nagatomi, 
K. Tatsuta, T. Miebach, J. Chen  

37  

  
(Invited) Complex Relative Permittivity of UV-C Transparent AlN  

R. Dalmau, S. Kirby, J. Britt, R. Schlesser  
49  

  
Prismatic Slip in AlN Crystals Grown By PVT  

S. Hu, H. Fang, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, Z. Chen, R. Dalmau, 
J. Britt, R. Schlesser, B. Raghothamachar, M. Dudley  

57  

  
  
  



Chapter 3 
SiC Devices  

  
(Invited) Medium-Voltage SiC Devices for Next Generation of Power Conversion  

R. Ghandi, C. Hitchcock, S. Kennerly  
67  

  
Characterization of 4H-SiC Lattice Damage After Novel High Energy Ion 
Implantation  

Z. Chen, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, S. Hu, B. Raghothamachar, 
M. Dudley  

75  

  
(Invited) High-Speed Plasma Etching of SiC Wafer Toward Backside Thinning  

Y. Sano  
85  

  
Failure investigation of a Ag sinter-joining SiC power device under harsh cycling 
conditions  

Z. Zhang, C. Chen, A. Suetake, T. Takemasa, M. C. Hsieh, Y. Liu, K. Suganuma  

93  

  
  

Chapter 4 
GaN Doping Technologies  

  
(Invited) Selective Area Etching and Doping of GaN for High-Power Applications  

B. Li, S. Wang, A. S. Chang, L. Lauhon, Y. Liu, B. Raghothamachar, M. Dudley, 
J. Han  

103  

  
Microstructure Analysis of GaN Epitaxial Layers During Ion Implantation Using 
Synchrotron X-Ray Topography  

Y. Liu, H. Peng, Z. Chen, T. Ailihumaer, Q. Cheng, S. Hu, B. Raghothamachar, 
M. Dudley  

113  

  
  

Chapter 5 
GaN Devices  

  
(Invited) Understanding Dynamic RDS(on) in GaN Devices  

A. Pozo, R. Strittmatter, S. Zhang, A. Lidow  
125  

  
  
  



Chapter 6 
Characterization  

  
(Invited) Detection of Dislocations Using X-Ray Diffraction Imaging (Topography) 
KOH Etching and Their Evolution after Epitaxial Growth in 4H-SiC  

H. Das, S. Sunkari, J. Justice, D. Hamann, T. Lafford, R. Bytheway  

141  

  
Investigation of Dislocations in 6H-SiC Axial Samples Using Synchrotron X-Ray 
Topography and Ray Tracing Simulation  

H. Peng, Y. Liu, T. Ailihumaer, B. Raghothamachar, M. Dudley, K. Sampayan, 
S. Sampayan  

147  

  
Analysis of Dislocation Contrast in Synchrotron Grazing-incidence X-ray Topographs 
and Ray-tracing Simulation in Off-axis 4H-SiC Crystals  

T. Ailihumaer, H. Peng, Y. Liu, Q. Cheng, Z. Chen, S. Hu, B. Raghothamachar, 
M. Dudley  

157  

  
  
Author Index  171  
 




