A nmethod for formng shallow trench isolation (STI) with a higher aspect
ratio is given. This nmethod all ows the formation of narrower and deeper
‘trench isolation regions while avoiding substrate danage due to excessive
etching and seévere mcroloading effects. In addition, it yields uniform
dept h trenches while avoi ding problens of etch residue at the bottom of the
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trench. Oxygen or field isolation ions are then inplanted into the bottom

of the trench. A nitride spacer is thapsfrxowed al ong the bottom and
sidewal | s of the trench, followed by an isotropic etch renoving the nitride
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trench, followed by a planarization step conpleting the isolation

ST UCTUT €given.  This method allows the formation of narrower and deeper trench isolation regions

while avoiding substrate damage due to excessive etching and severe microloading

effects. In addition, it yields uniform depth trenches while avoiding problems of etch

residue at the bottom of the trench. Thls method is achieved by using a process where a

trench is etched, and an oxide layer grown along the bottom and sidewalls of the trench.

O'_xygen or field isolation ions are then implanted into the bottom of the trench. A nitride

spé.cer is then formed along the bott(;m and sidewalls of ';he trench, followed by an | Y

~ isotropic etch removing the nitride and oxide from the bottom of the trench. An oxide

deposition then fills the trench, followed by a planarization step completing the isolation

structure.
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