
A structure and a process for manufacturing semiconductor devices with
improved  oxide coverage on the corners of a shallow trench isolation
structure is described. The STI trench is  etched using a pad oxide and
silicon nitride layers as patterning elements. After trench etch, a thin
conformal layer of either amorphous, epitaxial or polysilicon is deposited
over the silicon nitride and  within the trench and annealed. Where the
silicon has been deposited on the silicon bottom and  sides of the open
trench, the annealing effectively forms a single crystal or epitaxial
silicon. Next a  silicon oxide liner is grown over the conformal silicon
layer. The trench is them filled with silicon  oxide, the structure is
planarized by either chemical mechanical polishing or etching, and the
nitride  and pad oxide is removed This leaves a polysilicon film on the
vertical edges of the filler oxide  which extends slightly above the
surface of the silicon substrate. A thermal oxidation step is  performed
converting the poly film into silicon oxide which slightly extends the STI
field oxide into  the active device region eliminating any reduced oxide
coverage or oxide recesses in the corner  regions.    


