
MATERIALS RESEARCH SOCIETY 

SYMPOSIUM PROCEEDINGS VOLUME 1693 

 
 
 

Silicon Carbide – Materials, 
Processing and Devices 

 

 
 
 
 
 
 
 
 
 

April 21-25, 2014 
San Francisco, California, USA 

 
 
 
 
 
 
 
 
 
 

Printed from e-media with permission by: 

 Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 978-1-5108-0552-1 

                                                             
Some format issues inherent in the e-media version may also appear in this print version. 



 
 
 
 
 
 
 
 
 
 
 
 
 
©Materials Research Society 2014 
 
This reprint is produced with the permission of the Materials  
Research Society and Cambridge University Press. 
 
This publication is in copyright, subject to statutory exception and to the  
provisions of relevant collective licensing agreements. No reproduction 
of any part may take place without the written permission of Cambridge 
University Press.  
 
Cambridge University Press 
Cambridge, New York, Melbourne, Madrid, Cape Town, 
Singapore, São Paulo, Delhi, Tokyo, Mexico City 
 
Cambridge University Press 
32 Avenue of the Americas, New York, NY 10013-2473, USA 
www.cambridge.org 
 
Materials Research Society 
506 Keystone Drive, Warrendale, PA 15086 
www.mrs.org 
 
CODEN: MRSPDH 
 
ISBN: 978-1-5108-0552-1 
 
Cambridge University Press has no responsibility for the persistence or  
accuracy of URLs for external or third-part Internet Web sites referred to  
in this publication and does not guarantee that any content on such Web sites 
is, or will remain, accurate or appropriate. 
 
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 

 

 



TABLE OF CONTENTS 
 
 
 

4H-SiC P+N UV Photodiodes: Influence of Temperature and Irradiation ...................... 1
B. Berenguier, L. Ottaviani, S. Biondo, O. Palais, M. Lazar, F. Milesi, F. 
Torregrosa, E. Kalinina, A. Lebedev, W. Vervisch, A. Lyoussi 

 

Defect Reduction Paths in SiC Epitaxy................................................................................ 7
J. Zhang, D. Hansen, V. Torres, B. Thomas, G. Chung, H. Makoto, I. Manning, J. 
Quast, C. Whiteley, E. Sanchez, S. Mueller, M. Loboda, H. Wang, F. Wu, M. 
Dudley 

 

Developments of SiC DioMOS (Diode Integrated SiC MOSFET) .................................. 19
M. Kitabatake 

 

Comparison of Channel Mobility and Oxide Properties of MOSFET Devices 
on Si-face (0001) and A-face (11-20) 4H-SiC..................................................................... 25

D. Lichtenwalner, L. Cheng, S. Allen, J. Palmour, A. Lelis, C. Scozzie 
 

Silicon Carbide Junction Transistors and Schottky Rectifiers Optimized for 
250°C Operation .................................................................................................................. 31

S. Sundaresan, B. Grummel, R. Singh 
 

Nano Carbon 1D and 2D Nanomechanical Resonators ................................................... 37
J. Lee, P. Feng, A. Kaul 

 

Structural Characterization of Lateral-grown 6H-SiC a/m-plane Seed 
Crystals by Hot Wall CVD Epitaxy ................................................................................... 43

O. Goue, B. Raghothamachar, M. Dudley, A. Trunek, P. Neudeck, A. Woodworth, 
D. Spry 

 

Direct Observation of Stacking Fault Nucleation from Deflected Threading 
Dislocations with Burgers Vector c+a in PVT Grown 4H-SiC........................................ 49

F. Wu, H. Wang, B. Raghothamchar, M. Dudley, S. Mueller, G. Chung, E. Sanchez, 
D. Hansen, M. Loboda 

 

High Quality and High Speed Cutting of 4H-SiC JFET Wafers Including 
PCM Structures by Using Thermal Laser Separation ..................................................... 55

D. Lewke, M. Koutzsch, K. Dohnke, M. Schellenberger, H.-U. Zuehlke, R. Rupp, L. 
Pfitzner, H. Ryssel 

 

3C-SiC on Si: A Versatile Material for Electronic, Biomedical and Clean 
Energy Applications ............................................................................................................ 61

C. Frewin, M. Reyes, J. Register, S. Thomas, S. Saddow 
 

Impact of Growth Parameters on the Formation of Carbon Nanostructures 
Through Thermal Deposition of Silicon Carbide ............................................................. 75

M. Anderson, M. Pochet, B. Maruyama, P. Nikolaev, E. Moore, J. Boeckl 
 

Home VLC Using Pinpin a-SiC:H Multilayer Devices..................................................... 81
P. Louro, V. Silva, I. Rodrigues, M. Vieira 

 

Ohmic and Rectifying Contacts to n-SiC Formed by Energetic Deposition of 
Carbon .................................................................................................................................. 87

M. Kracica, J. Patridge, D. McCulloch, P. Leech, A. Holland, G. Reeves 
 



A Novel 3C-SiC on Si Power Schottky Diode Design and Modelling ............................. 93
F. Li, Y. Sharma, C. Fisher, M. Jennings, P. Mawby 

 

Novel SiC Detector Based on Optical Signal Instead of Electrical Signal ...................... 99
G. Lim, T. Manzur, A. Kar 

 

Correlation of Stress in Silicon Carbide Crystal and Frequency Shift in 
Micro-Raman Spectroscopy.............................................................................................. 107

N. Sugiyama, M. Yamada, Y. Urakami, M. Kobayashi, T. Masuda, N. Nishikawa, F. 
Hirose, S. Onda 

 

Characteristics and Aging of SiC MOSFETs Operated at Very High 
Temperatures ..................................................................................................................... 113

D. Hamilton, M. Jennings, C. Fisher, Y. Sharma, S. York, P. Mawby 
 

CMOS Circuits on Silicon Carbide for High Temperature Operation ........................ 119
D. Clark, R. Thompson, A. Murphy, D. Smith, E. Ramsay, R. Young, C. Ryan, S. 
Wright, A. Horsfall 

 

P+ Implanted 6H-SiC N+-i-p Diodes: Evidence for a Post-implantation-
annealing Dependent Defect Activation........................................................................... 131

R. Nipoti, M. Puzzanghera, F. Moscatelli 
 

Single Crystalline 4H-SiC MEMS Devices with N-P-N Epitaxial Structure................ 137
F. Zhao, A. Lim, Z. Chen, C.-F. Huang 

 

Patch Antennas Utilizing Semi-insulating SiC for Monolithic Integration of 
the Antenna Subsystem on a SiC Chip ............................................................................ 143

T. Karacolak, R. Thirumalai, E. Topsakal, Y. Koshka 
 

Photosensitive Capacitance Effect In High-purity Semi-insulating 4H-SiC ................ 148
J. Register, S. Saddow, K. Boulais 

 

Revealing the Electronic Band Structure of Quasi-free Trilayer Graphene 
on SiC(0001) ....................................................................................................................... 159

C. Coletti, S. Forti, A. Principi, K. Emtsev, A. Zakharav, K. Daniels, B. Daas, M. 
Chandrashekhar, A. MacDonald, M. Polini, U. Starke 

 

New 3C Silicon Carbide on Silicon Hetero-Junction Solar Cells for UV 
Collection Enhancement.................................................................................................... 168

M. Toure, B. Berenguier, L. Ottaviani, M. Pasquinelli, O. Palais, P. Lauro, M. 
Portail, S. Chenof, T. Wood, D. Kobor 

 

Alternative Method of Interface Traps Passivation by Introducing of Thin 
Silicon Nitride Layer at 4h-SiC/SiO2 Interface ............................................................... 174

A. Mikhaylov, A. Afanasyev, V. Luchinin, S. Reshanov, A. Schoner 
 

Graphene Grown on Ion-Implanted 4H-SiC and an Effect of Pre-Plasma 
Treatment? ......................................................................................................................... 180

T. Sugimachi, Y. Shiina, D. Aoyagi, T. Nishimura, T. Nakamura 
 

Thermal Neutron Detection Enhancement by 10B Implantation in Silicon 
Carbide Sensor ................................................................................................................... 185

V. Vervisch, F. Issa, S. Biondo, L. Ottaviani, W. Vervisch, D. Szalkai, L. 
Vermeeren, A. Klix, A. Hallen, A. Kuznetsov, M. Lazar, A. Lyoussi 

 



Enhanced Forward Bias Operation of 4H-SiC PiN Diodes Using High 
Temperature Oxidation..................................................................................................... 193

C. Fisher, M. Jennings, Y. Sharma, D. Hamilton, S. Thomas, F. Li, P. Gammon, A. 
Perez-Tomas, S. Burrows, P. Mawby 

 

Author Index 




