
USE OF FLUORINE IMPLANTATION TO FORM A CHARGE BALANCED NITRIDED GATE
DIELECTRIC LAYER ABSTRACT A method of forming a charge balanced, silicon
dioxide layer gate insulator layer on a semiconductor substrate, with
reduced leakage obtained via nitrogen treatments, has been developed. Prior
to thermal growth of a silicon dioxide gate insulator layer, negatively
charged fluorine ions are implanted into a top portion of a semiconductor
substrate. The thermal oxidation procedure results in the growth of a
silicon dioxide layer with incorporated,  negatively charged fluorine ions.
Subsequent nitrogen treatments, used to reduce gate  insulator leakage,
result in generation of positive charge in the exposed silicon dioxide
layer,  compensating the negatively charged fluorine ions and resulting in
the desired charge balanced, silicon dioxide gate insulator layer. Nitrogen
treatments can be a plasma nitridization procedure, or anneal procedure,
both performed in a nitrogen containing ambient, or the positive charge can
be generated in the underlying silicon dioxide gate insulator layer via
deposition of an overlying silicon nitride layer. Figure 6.   17  
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