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The rapid scaling of Si-based CMOS devices has led
to silicon dioxide gate insulating film less than 2.0-nm
thick. By year 2008, the 70-nm generation needs
alternative gate dielectric material with higher K value
than that of silicon dioxide. Traditional TCAD tool is not
sufficient and atomic scale modeling and simulation is
needed for the IC design and analysis. In first year (1),
we have carried out the molecular dynamics simulation
using empirical interatomic potential and tight binding
theory to study the thin-film deposition. PC cluster tool
is established for parallel implementation. The results
indicate that the computational environment and
simulation model and code have been completed and
provide the basis for next stage quantum modeling/DFT
simulation.
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Electron density function and two-body potential parameters for metals of EAM

(A eV A) pel eV _,-"_ft | ¥

A B K A m n

Cu 2,556 1.554 22,150 7.670
Ti 2830 1.860 25.600 2,730
Ta  2.560 1.550 22.200 2,439

0328 04609 0431 0863 200 200
0328 0460 0431 0863 200 200
0.330 0470 0430 086 200 200

Tahble 2

Embedding function parameters for metals of EAM

n Fao(eV)  Fai(eV)  Fuoi(el)

Fon(eV)  FoleV) Fi(eV) Fa(eV) Falel)

Cu 08921 2176 -0.140 0.286
Ti 0560 -3.200 -0.200 0.680
Ta 0820 -5104 -0.408 1.113

-1.761 -2.190  0.000 0.703 0.634
-2.320 3220 0.000 G610 -0.750
-3.585

-5.140  0.000 1.640 0.221
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Figl. ~ The structure of MOS:(a) sketch . (b). microscopic

Fig. 2. Snapshots for F = 1 eV and Tsub= 300K. (a)102 ps (b)3000 ps (c)2960
ps.

Fig. 3. Snapshots for Eum= 3 &V and Tsub=300K.(a)100ps (b)3200ps (c) 3200ps.

Fig. 4. Snapshots for F = 10 eV and Taub =300K.(a)%0ps (b)1020psa(c) 3000 ps.
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Fig. 6. Snapshots for F = 3 €V and Tsub= TO0K.(a)102ps (b)1740ps (c)2040ps.
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coverage percentage for different cases. (A is for varions

incident energles at constant 300K and (7)) 1s for varions substrate temperatures

at constant eV,
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Fig. 8. A comparison of the coverage percentage of barrier
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Fig. %, A comparison of the coverage percentage of barrier materials at constant

incident energy 3 V.
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Fig. 10. The results of spatial decomposition parallel MD (left) performances (right) speedup curve.



