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Abstract Boron penetration phenomenon of p™ silicon gate with as-deposited amorphous or polycrystal-
line Si upon high temperature annealing was investigated using high frequency C-V(Capacitance-Volt-
age) analysis, CCST(Constant Current Stress Test), TEM(Transmission Electron Microscopy) and
SIMS(Secondary lon Mass Spectroscopy). C-V analysis showed that an as-deposited amorphous Si gate
resulted in smaller positive shifts in flatband voltage compared with a polycrystalline Si gate, thus giving
60-80 percent higher charge-to-breakdown of gate oxides. The reduced boron penetration of amorphous
Si gate may be attributed to the fewer grain boundaries available for boron diffusion into the gate oxide
and the shallower projected range of BF, implantation. The relation between electron trapping rate and

flatband voltage shift was also discussed.
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Fig. 1. Flatband voltage for two different p' gate
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processes as a function of anneal time at 900°C.
All samples were implanted with BF,, 50KeV, 2.
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(a)

Fig. 6. Cross-sectional TEM photos showing the Si grain structures deposited at (a) 550°C and (b) 620C,
followed by annealing at 900°C for 30min under N, ambient.
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