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Abstract

Dopants implanted in silicon substrate affect the reaction between cobalt and silicon substrate.
Phosphorous, unlike boron and arsenic, suppressing the reaction between cobalt and silicon induces
CoSi formation during a low temperature thermal treatment instead of CoSi, formation. The CoSi
layer should move to the silicon substrate to fill the vacant volume that is generated in the silicon sub-
strate due to the silicon out-diffusion into the cobalt/CoSi interface. The movement of CoSi at gate
sidewall spacer region is suppressed by a cohesion between gate oxide and CoSi layers, resulting in

a void formation at the gate sidewall spacer edge.
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Table 1. Jon implantation conditions for fabrication
of MOSFET devices

Sample

Process conditions b2 3

n well X

p well X X

p V; lon implantation X

n V; lon implantation X

Gate formation X X X

P (10") n-LDD Ion Implantation X X

As (10" n-LDD Ton Implantation  x

Oxide/Nitride deposition X X X

n+ Source/Drain Ion Implantation X

p+ Source/Drain lon Implantation X
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Fig. 1. nMOSFET gate structure : (a) schematic
diagram and (b) cross-sectional TEM picture.
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Fig. 2. (a) cross-sectional TEM picture of modified
nMOSFET (sample 2) and (b) schematic of CoSi
formation.
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Fig. 3. (a) cross-sectional TEM picture of pocket
pMOSFET (sample 3) and (b) schematic of CoSi,
formation.
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