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device such as a metal-oxide-semiconductor field-effect transistor (MOSFET) includes a substrate
and a gate structure overlying the substrate. The gate structure generally includes a polysilicon
layer and a gate dielectric layer, and is typically fabricated as follows. A polysilicon layer is blanket
deposited over the substrate and anisotropically etched through openings in a photoresist mask to
form polysilicon trenches. The photoresist mask is removed and the polysilicon trenches are filled
with gate dielectric layer such as an oxide layer. A polysilicon layer is blanket deposited over the
gate dielectric layer to form polysilicon gate structures. After planarization, source and drain
structures are formed in the substrate proximate to the gate structure. It is known that polysilicon
gate structures may be replaced with a metal gate structure. For a power MOSFET, such as a high
voltage MOSFET, it is desired that the gate dielectric layer be made of a dielectric material that
prevents the electric fields in the channel from overwhelming the gate dielectric layer. It is also
desired that the gate dielectric layer withstand high electric fields. It is further desired that the gate
dielectric layer be made of a dielectric material that is compatible with the metal gate structure.
Suitable gate dielectric materials may be degraded, e.g., by forming carbon-based materials during
the fabrication process. Thus, there is a need for gate dielectric layers that may be more easily
fabricated as dielectric layers over 79a2804d6b
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