
Materials Science Forum Vol. 806

HeteroSiC & WASMPE 2013

Selected, peer reviewed papers from the 5th Edition of International Workshop on Silicon Carbide Hetero-Epitaxy and
Workshop on Advanced Semiconductor Materials and Devices for Power Electronics Applications (HeteroSiC-

WASMPE 2013), June 17-19, 2013, Nice

von
Marcin Zielinski

1. Auflage

Trans Tech Publications 2015

Verlag C.H. Beck im Internet:
www.beck.de

ISBN 978 3 03835 294 5

schnell und portofrei erhältlich bei beck-shop.de DIE FACHBUCHHANDLUNG

http://www.beck-shop.de/Zielinski-HeteroSiC-WASMPE-2013/productview.aspx?product=14694700&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_14694700&campaign=pdf/14694700


Table of Contents

Preface and Conference Committees

Chapter 1: 3C-SiC – Epitaxy, Characterization and Devices

3C-SiC: New Interest for MEMS Devices
J.F. Michaud, M. Portail, T. Chassagne, M. Zielinski and D. Alquier 3

Strain Evaluation and Fracture Properties of Hetero-Epitaxial Single Crystal 3C-SiC
Squared Membrane
R. Anzalone, G. D'Arrigo, M. Camarda, N. Piluso and F. La Via 11

Buffer Layer Optimization for the Growth of State of the Art 3C-SiC/Si
M. Bosi, G. Attolini, M. Negri, C. Frigeri, E. Buffagni, C. Ferrari, T. Rimoldi, L. Cristofolini, L.
Aversa, R. Tatti and R. Verucchi 15

Analysis on 3C-SiC Layer Grown on Pseudomorphic-Si/Si1-xGex/Si(001) Heterostructures
N. Piluso, M. Camarda, R. Anzalone, A. Severino, S. Scalese and F. La Via 21

Ge Assisted 3C-SiC Nucleation and Growth by Vapour Phase Epitaxy on On-Axis 4H-SiC
Substrate
K. Alassaad, V. Soulière, M. Vivona, F. Giannazzo, F. Roccaforte and G. Ferro 27

Heteroepitaxy of P-Doped 3C-SiC on Diamond by VLS Transport
A. Vo-Ha, M. Rebaud, M. Lazar, A. Tallaire, V. Soulière, G. Ferro and D. Carole 33

SiC NWs Grown on Silicon Substrate Using Fe as Catalyst
P. Lagonegro, M. Bosi, G. Attolini, M. Negri, S.C. Dhanabalan, F. Rossi, F. Boschi, P.P. Lupo, T.
Besagni and G. Salviati 39

Chapter 2: 4H-SiC and 15R-SiC – Growth and Characterization

Investigation of Aluminum Incorporation in 4H-SiC Epitaxial Layers
R. Arvinte, M. Zielinski, T. Chassagne, M. Portail, A. Michon, P. Kwasnicki, S. Juillaguet and H.
Peyre 45

Raman Investigation of Heavily Al Doped 4H-SiC Layers Grown by CVD
P. Kwasnicki, R. Arvinte, H. Peyre, M. Zielinski, L. Konczewicz, S. Contreras, J. Camassel and
S. Juillaguet 51

Improvement of the Specific Contact Resistance on P-Type 4H-SiC by Using a Highly P-
Typed Doped 4H-SiC Layer Selectively Grown by VLS Transport
N. Thierry-Jebali, A. Vo-Ha, D. Carole, M. Lazar, G. Ferro, H. Peyre, S. Contreras and P.
Brosselard 57

Interface Shape: A Possible Cause of Polytypes Destabilization during Seeded Sublimation
Growth of 15R-SiC
N. Tsavdaris, K. Ariyawong, E. Sarigiannidou, J.M. Dedulle, O. Chaix-Pluchery and D.
Chaussende 61

Nondestructive Evaluation of Photoelectrical Properties of a PVT Grown Bulk 15R-SiC
Crystal
G. Liaugaudas, K. Jarašiūnas, N. Tsavdaris, E. Sarigiannidou and D. Chaussende 65

Chapter 3: Related Materials – Gallium Nitride, Graphene and Silicon

Potentialities of AlGaN/GaN Heterostructures Grown on 2°-Off 4H-SiC Substrates
M. Leszczynski, P. Prystawko, P. Kruszewski, M. Sarzynski, J. Plesiewicz, J. Domagala, A.
Gkanatsiou, C. Lioutas, N. Frangis and E. Polychroniadis 73

Polarization Engineering of Al(Ga)N/GaN HEMT Structures for Microwave High Power
Applications
S. Rennesson, F. Lecourt, N. Defrance, M. Chmielowska, S. Chenot, M. Lesecq, V. Hoel, E.
Okada, Y. Cordier and J.C. de Jaeger 81



High Quality Graphene Formation on 3C-SiC/4H-AlN/Si Heterostructure
S. Jiao, Y. Murakami, H. Nagasawa, H. Fukidome, I. Makabe, Y. Tateno, T. Nakabayashi and M.
Suemitsu 89

Synthesis and Characterization of (3-Aminopropyl)Triethoxysilane-Modified Epitaxial
Graphene
G. Burwell, S. Teixeira, A. Castaing and O.J. Guy 95

Origin of the Current Transport Anisotropy in Epitaxial Graphene Grown on Vicinal 4H-
SiC (0001) Surfaces
F. Giannazzo, I. Deretzis, A. La Magna, G. Nicotra, C. Spinella, G. Fisichella, P. Fiorenza, R.
Yakimova and F. Roccaforte 103

Anti-Reflective Porous Silicon Features by Substrate Conformal Imprint Lithography for
Silicon Photovoltaic Applications
G.J. Blayney, C. Zaradzki, Y. Liu, M.A. Mohd-Azmi and O.J. Guy 109

Chapter 4: SiC Devices and Device Processing

Impact of Design on Electrical Characteristics of 3.5 kV 4H-SiC JBS Diode
P. Brosselard, F. Chevalier, B. Proux, N. Thierry-Jebali, P. Bevilacqua, D. Tournier, D. Planson,
G. Grosset and L. Dupuy 117

10 MeV Proton Irradiation Effect on 4H-SiC nMOSFET Electrical Parameters
M. Florentin, M. Alexandru, A. Constant, B. Schmidt and P. Godignon 121

Impact of Fabrication Process on Electrical Properties and on Interfacial Density of States
in 4H-SiC n-MOSFETs Studied by Hall Effect
G. Ortiz, V. Mortet, C. Strenger, V. Uhnevionak, A. Burenkov, A.J. Bauer, P. Pichler, F.
Cristiano and E. Bedel-Pereira 127

Effect of Phosphorus Implantation Prior to Oxidation on Electrical Properties of Thermally
Grown SiO2/4H-SiC MOS Structures
A. Mikhaylov, T. Sledziewski, A. Afanasyev, V. Luchinin, S. Reshanov, A. Schöner and M.
Krieger 133

Stable Phosphorus Passivated SiO2/4H-SiC Interface Using Thin Oxides
Y.K. Sharma, A.C. Ahyi, T. Issacs-Smith, M.R. Jennings, S.M. Thomas, P. Mawby, S. Dhar and
J.R. Williams 139

Probing at Nanoscale Underneath the Gate Oxides in 4H-SiC MOS-Based Devices Annealed
in N2O and POCl3
P. Fiorenza, M. Vivona, L.K. Swanson, F. Giannazzo, C. Bongiorno, S. Di Franco, S. Lorenti, A.
Frazzetto, T. Chassagne and F. Roccaforte 143

The Impact of Oxygen Flow Rate on the Oxide Thickness and Interface Trap Density in 4H-
SiC MOS Capacitors
S.M. Thomas, M.R. Jennings, Y.K. Sharma, C.A. Fisher and P.A. Mawby 149


