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Characteristics of Ni/Co Composite Silicides for Poly-silicon Gates
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Abstract : We fabricated Ni/Co(or Co/Ni) composite silicide layers on the non-patterned wafers from
Ni(20 nm)/Co(20 nm)/poly-Si(70 nm) structure by rapid thermal annealing of 700°C~1100°C for 40
seconds. The sheet resistance, cross-sectional microstructure, and surface roughness were investigated by
a four point probe, a field emission scanning electron microscope, and a scanning probe microscope,
respectively. The sheet resistance increased abruptly while thickness decreased as silicidation temperature
increased. We propose that the poly silicon inversion due to fast metal diffusion lead to decrease silicide
thickness. Our results imply that we should consider the serious inversion and fast transformation in
designing and process for the nano-height fully cobalt nickel composite silicide gates.
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Fig. 2. A Sample structure of p-8i(100)/SiO»(200 nm)/
poly-Si(70 nm)/Ni(20 nm)/Co(20 nm), and p-Si (100)/
Si0,(200 nm)/NiCoSix after RTA silicidation.
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Fig. 3. Sheet resistance with silicidation temperatures.
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Fig. 6. Surface roughness topology images with silicida-
tion temperature.
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