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Thermal Stability and C-V Characteristics of Ni-Polycide Gates
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Abstract SiO; and polycrystalline Si layers were sequentially grown on (100) Si. NiSi was formed on this substrate
from a 20nm Ni layer or a 20nm Ni/5nm Ti bilayer by rapid thermal annealing (RTA) at 300~500T to compare ther-
mal stability. In addition, MOS capacitors were fabricated by depositing a 20nm Ni layer on the poly-Si/SiO; substrate,
RTA at 400C to form NiSi, BF.; or As implantation and finally drive-in annealing at 500~ 800 to evaluate electrical
characteristics. When annealed at 4007C, NiSi made from both a Ni monolayer and a Ni/Ti bilayer showed excellent
thermal stability. But NiSi made from a Ni/Ti bilayer was thermally unstable at 500°C. This was attributed to the for-
mation of insignificantly small amount of NiSi due to suppressed Ni diffusion through the Ti layer. PMOS and NMOS
capacitors made by using a Ni monolayer and the SADS(silicide as a dopant source) method showed good C~V charac-
teristics, when drive-in annealed at 500°C for 20sec., and 600C for 80sec. respectively.
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Fig. 1. Change of sheet resistance as a function of rapid thermal
~-annealing time (T=300C).
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Fig. 2. Change of sheet resistance as a function of rapid thermal
-annealing time (T=400T).
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Fig. 3. Change of sheet resistance as a function of rapid thermal
-annealing time (T=500T).
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Fig. 4. AES depth profiles after silicidation at 400C for 100sec.,
(a) Ni monolayer, and (b) Ni/Ti bilayer.
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Fig. 5. Surfacial SEM micrographs after silicidation of (a) Ni
monolayer specimen at 500C for 20sec., and (b) Ni/Ti bilayer
specimen at 400 for 60sec.
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Fig. 6. Variation of C~V characteristts of PMOS capacitors as a
function of drive-in annealing time (T=500T).
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Fig. 7. Variation of C- V characteristcs of PMOS capacitors as a
function of drive-in annealing temperature (t= 40sec.).
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Fig. 8. Variation of C-V characteristcs of NMOS capacitors as a
function of drive-in annealing time (T =6007T).
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