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Conclusion

High on current
Low off current

High Ion/Ioff ratio

Source/Drain regions of Si Nanowire have high resistivity.

Ni silicidation is effective.
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Governed by the Ni diffusion

Si patterning 6nm Ni deposition

Rapid Thermal Annealing 
(RTA) in N2ambient

Unreacted Ni removal

Observation by SEM
Partial oxide removal

Si Nanowire formation 
by Thermal Oxidation
(Dry O2, 1000oC, 45min)

(Acceleration voltage : 10keV)
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in N2 and Ar
(N2:Ar=1:1)ambient
Using Sputter technique

H. Arai, et al, ECS Transactions (2009) 25
(7, ULSI Process Integration 6), 447-454. 
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Condition

Nitrogen Incorporated Ni 
Silicide is  effective to 
suppress the encroachment 
for all nanowire diameter 
experimented.

Suppression of Ni diffusion?

Suppression model of nitrogen Incorporation

Although most nitrogen introduced into Ni film desorbed 
during the silicidation anneal, a trace amount of nitrogen 
atoms reside at the interface. 

Model2(Si-N formation model) is more plausible.

Nitrogen Incorporated Ni Silicide is effective to suppress 
the encroachment for all Nanowire diameter experimented.

Suppression of Ni diffusion using Nitrogen Incorporation is 
attributed to thin Si-N layer on the surface of Si Nanowire.

Si Nanowire FET

Ni silicidation is effective.


