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3. Arsenic is implanted at 40 keV to a dose of 1.5x10cm™ through a 20nm polycrystalline Si film (same range
statistics as Si).
(a) What is the peak doping and its location in the poly-Si film? (10)
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(b) What dose will penetrate through the poly-Si film into the crystalline substrate? (10)
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(a) Describe how you would make a pair of 20 nm wide SiO, lines with 100nm gap between them using the
sidewall spacer method (as in self-aligned source/drain extensions). (8)
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(b) A phosphorus predep is done with surface concentration near solid solubility. If there was an Sb buried

layer, would its broadening be more, less or the same compared to the same thermal cycle w1thout the P
doping source? Explain. (6)
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(c) Compare B and P implants at 20 keV. Which would have stronger ‘electronic §f{jpping and which would

generate more lattice damage? Explaln why. (8)
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(d) Why zre the chemical (maximum 1mpur1ty concentration before precipitates forrn) and electrical
(max1mum active doping concentratlon) different? (6)
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