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Silicon carbide is a unique network solid in that it can crystallize in more than 200 polytypes: forms
with different layer stacking sequences. All forms of silicon carbide are based on the diamond struc-
ture, with alternating Si and C atoms and with both Si and C tetrahedrally coordinated. Pure silicon
carbide is an insulator, but nitrogen doping can turn it into a high-band-gap semiconductor, the
dopant atoms entering into silicon carbide lattice sites. The unpaired electrons from the nitrogen
dopant cause unusual **C and ?°Si spin-lattice relaxation effects. We still have no definitive informa-
tion about where the nitrogen sits in the lattice. Our original proposal was to observe the **N signals
of the dopant atoms themselves. However we have been unsuccessful in this, with either powdered

or single-crystal samples.

Our work on the 4H and 6H polytypes of silicon carbide has continued using **C and %°Si MAS NMR.
The Highfield NMR Facility for Solids was essential in our definitive assignment of their NMR signals,
by allowing determination of chemical shift anisotropies at the different carbon and silicon sites. The
high symmetry of the sites and resulting paucity of spinning sidebands required that this work be
carried out at the highest possible magnetic field and the slowest possible stable spin rate. Use of
the 21.1 Tesla instrument, with stable spinning at speeds down to 350 Hz, gave adequate spinning
sideband patterns for CSA analysis, in all but one case.
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