Lourdes G Salamanca-Riba et al., Madridge J Nanotechnol Nanosci. 2016
http://dx.doi.org/10.18689/2638-2075.a1.001

International
Nanotechnology Conference & Expo
April 4-6, 2016 Baltimore, USA
Evolution of the EELS spectra across the interface of 4H-SiC/SiO2 metal-oxide-semiconductor fieldeffect transistors processed by different methods*
Lourdes G Salamanca-Riba1, Joshua Aaron Taillon1, Gang Liu2, Sarit Dhar3, Leonard C Feldman2, Karen J Gaskell4, Tsvetanka S Zheleva5 and
Aivars J Lelis5
1
Materials Science and Engineering, University of Maryland, USA
2
Institute for Advanced Materials, Rutgers University, USA
3
Physics, Auburn University, USA
4
Chemistry and Biochemistry, University of Maryland, USA
5
U.S. Army Research Laboratory, USA

T

he interface between 4H-SiC and SiO2 in metal oxide semiconductor field effect transistor (MOSFET) devices contains a high
density of electrically active defects even though the interface is very sharp. The defects adversely affect the performance of
microelectronic devices by lowering the electron mobility at the interface compared to that of bulk SiC. Furthermore, the charge
mobility of these devices is greatly affected by the process used for deposition, or growth, of the oxide as well as any post oxidation
process. The most prevalent treatment is a nitric oxide (NO) post-anneal which gives rise to increase in the interface mobility. In
addition, devices fabricated on different crystallographic faces of SiC, or with varying miscut at the interface show markedly
different electronic performance. Post oxidation annealing in NO has shown improved channel mobility, increased N interfacial
density, and decreased charged interface trap density. We present a systematic analysis of the chemistry and structure of the oxide/
SiC interface by monitoring the change in the fine structure of the Si-L2,3, C-K and O-K edges in the electron energy loss spectra
within a few nanometers of the interface of devices processed by different methods. Our results indicate that the Si-L2,3, C-K and
O-K change at the interface indicating a different chemical structure within this region.
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