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Abstract

Nano-scale gate length MOSFET devices require extremely shallow source/drain extension

region with junction depth of 20~30nm. In this work, 20nm n’-p junctions that are realized by using
this As;' low energy (<10keV) implantation show the lower sheet resistance of the 1.0k2/[ ] after
rapid thermal annealing process. The As;' implantation and RTA process make it possible to
fabricate the nano-scale NMOSFET of gate length of 70nm. Asz' 5 keV NMOSFET shows a small
threshold voltage roll-off of 60mV and a DIBL effect of 87.2mV at 100nm gate length devices. The
electrical characteristics of the fabricated devices with the heavily doped and abrupt n'-p junctions
(Np >10%cm™®, X;<20nm) suggest the feasibility of the nano-scale NMOSFET device fabrication

using the As;' low energy ion implantation.
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Fig. 4. (a) Process flow chart of the nano-scale NMOSFET fabrication, (b) a diagram of the sidewall
defined lithography for the definition of the 70nm poly-Si gate.
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