
GaN & SiC Power Technologies 5
Editors: 

Sponsoring Divisions:

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. 69, No. 11

K. Shenai

M. Dudley

N. Ohtani

M. Bakowski

Electronics and Photonics

Dielectric Science & Technology



Copyright 2015 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)

ISSN 2151-2051 (cd-rom)

ISBN 978-1-62332-318-9 (CD-ROM)
ISBN 978-1-60768-676-7 (PDF)

Printed in the United States of America.



 

v 

 

ECS Transactions, Volume 69, Issue 11  

GaN & SiC Power Technologies 5  

  

  

Table of Contents  

  

  

Preface  iii  

  

Chapter 1 

Power Electronics Systems  

  

(Invited) Wide Bandgap (WBG) Power Switching Devices for Distributed Clean 

Energy Systems  

K. Shenai  

3  

  

(Invited) High Power SiC Power Processing Unit Development  

R. Scheidegger, W. Santiago, K. E. Bozak, L. R. Piñero, A. Birchenough  

13  

  

(Invited) Silver Sinter Joining and Stress Migration Bonding for WBG Die-Attach  

K. Suganuma, S. Nagao, T. Sugahara, E. Yokoi, H. Zhang, J. Jiu  

21  

  

  

Chapter 2 

Materials Characterization  

  

(Invited) Enabling SiC Yield and Reliability through Epitaxy and Characterization  

H. Das, S. Sunkari, M. Domeij, A. Konstantinov, F. Allerstam, T. Neyer  

29  

  

Direct Determination of Burgers Vectors of Threading Mixed Dislocations in 4H-SiC 

c-Plane Wafers Grown by PVT Method  

J. Guo, Y. Yang, F. Wu, O. Y. Goue, B. Raghothamachar, M. Dudley  

33  

  

Double Shockley Stacking Fault Formation in Higher Doping Regions of PVT-Grown 

4H-SiC Wafers  

Y. Yang, J. Guo, O. Y. Goue, H. Wang, F. Wu, B. Raghothamachar, M. Dudley, 

G. Chung, J. Quast, E. Sanchez, I. Manning, D. Hansen  

39  

  

  



 

vi 

 

Chapter 3 

Power Semiconductor Switch Reliability  

  

(Invited) Baseplate Materials for Securing Reliability of Wide Band Gap Power 

Semiconductor Module Operating at High Temperatures  

H. Takahashi, T. Anzai, F. Kato, S. Sato, H. Tanisawa, Y. Murakami, K. Watanabe, 

H. Sato  

49  

  

(Invited) Radiation-Induced Defect Mechanisms in GaN HEMTs  

A. D. Koehler, T. J. Anderson, P. Specht, B. D. Weaver, J. D. Greenlee, 

M. J. Tadjer, D. I. Shahin, K. D. Hobart, F. J. Kub  

57  

  

Vertical Buffer Leakage and Temperature Effects on the Breakdown Performance of 

GaN/AlGaN HEMTs on Si Substrate  

F. Benkhelifa, S. Müller, V. M. Polyakov, S. Breuer, H. Czap, C. Manz, M. Mikulla, 

O. Ambacher  

65  

  

  

Chapter 4 

Materials Synthesis  

  

(Invited) Epitaxial III-Nitride Film Growth in a Single Wafer Rotating Disk MOCVD 

Reactor  

G. D. Papasouliotis, J. Su, B. Krishnan, R. Arif  

73  

  

  

Chapter 5 

Power Switching Devices  

  

(Invited) Vertical GaN p-i-n Diodes Formed by Mg Ion Implantation  

T. J. Anderson, J. D. Greenlee, B. Feigelson, J. K. Hite, K. D. Hobart, F. J. Kub  

99  

  

(Invited) Ion Implantation into GaN and Implanted GaN Power Transistors  

K. Nomoto, K. Takahashi, O. Takuya, H. Ogawa, T. Nishimura, T. Mishima, 

H. G. Xing, T. Nakamura  

105  

  

4H-SiC JFET Multilayer Integrated Circuit Technologies Tested up to 1000 K  

D. J. Spry, P. G. Neudeck, L. Chen, C. W. Chang, D. Lukco, G. M. Beheim  

113  

  



 

vii 

 

(Invited) Characteristics of a Wire-Bonding-Less SiC Power Module Operating in a 

Wide Temperature Range  

S. Sato, H. Tanisawa, T. Anzai, H. Takahashi, Y. Murakami, F. Kato, K. Watanabe, 

H. Sato  

123  

  

  

Author Index  133  

 




