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Improve Gate Oxide Integrity in p(+) pMOS Devices by Using Large Grain Polysilicon
Gate
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Synopsis :

The effect of a polysilicon grain size on gate oxide integrity in BF2+ implanted
polysilicon gate pMOS devices was investigated by measuring the electrical
characteristics of a MOS capacitor. Gate oxide integrity deteriorated when effective in
solving this problem of gate oxide quality. Additionally, the use of large grain polysilicon
greatly reduce boron diffusion through the gate oxide into the channel region and

decreases in gate oxide capacitance.
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Synopsis:
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The effect of a polysilicon grain size on gate oxide integrity in BF,* implanted polysilicon gate pMOS devices was
investigated by measuring the electrical characteristics of a MOS capacitor. Gate oxide integrity deteriorated when using
conventional polysilicon with a small (0.05 gm) grain size. The use of large (1.0 mm) grain polysilicon was effective in
solving this problem of gate oxide quality. Additionally, the use of large grain polysilicon greatly reduce boron diffusion
through the gate oxide into the channel region and decreases in gate oxide capacitance.
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Table 1 Conditions for polysilicon film formation
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Fig. i Histograms for the time-zers dielectric hreakdown voltage of gate oxide capacitors with 8 nim nitrided oxide
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Photo 3 TEM plan-views of the polysilicon films
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Fig. 2 Cumulative failure »s injected charge to breakdown
for conventional and large-grain-size polysilicon gate
capacitors with 8 nm nitrided oxide
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Fig. 3 Cumulative failure vs injected charge to hreakdown
for conventional and large-grain-size polysilicon gate
capacitors with 8 nm wet oxide
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