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[ Abstract] The Modified Embedded Atom Method (MEAM) and Kinetic Monte Carlo (KMC) methods were first used
to carriy out a computer simulation of the Ti-Si-N film growth process. Based on the reasonable selection of each parameter of
MEAM potential function, the programming software was used to simulate the growth process of the film in different particle depo-
sition conditions. The simulation results of this new approach and the potential of using the traditional simple Mouse compared to
the simulation results more accurate, and more consistent with the experimental results. Simulation results show that the deposi-

tion temperature has a direct impact on the formation process of the Ti-Si-N films. When the deposition temperature is 800 K,

the formation of the island is the most ideal, defect rate minimum.
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Tab.1 The MEAM potential parameter for
pure Ti, Si and N

e B B B g A
Ti 2.70 1.0 3.0 1.0 0.66
Si 4.40 5.5 5.5 5.5 1.00
N 2.75 4.0 4.0 4.0 1.80

T 1 1 1 JEF2E42/nm
Ti 6.80 -2.00 -12 0.200
Si 3.13 4.47 -1.8 0. 146
N 0.05 1.00 0 0.075
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Tab.2 The cohesive energy E_ eV
JLE Ti N Si
Ti 4.870 3.135 3.970
N 3.135 4.880 6. 125
Si 3.970 6. 125 4.630
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Tab.3 The comparision of migration activation energy beween first-principles calculation and MEAM’s resaluts

R Ti G RE/ eV Si T Ak eV N BERE/ eV
o 7, N SN e
7 VASP FEHUE VASP FEADE VASP (T EIVNIED
O-> 1.08 1.097 1.25 1.296 1.54 1.556
Q\ 1.14 1.093 0.97 0.954 1.29/0.71 1.31/0.76
7
QOO 1.97 2.136 1.51 1.463 0.54 0.57
—
8®® 2.71 2.731 1.67 1.742 2.04 2.009
/Q 2.59 2.570 0.93 0.970 1.93/1.67 1.940/1.765
@Qg ; 3@
7 1.22 1.180 1.25 1.301 1.06/1.60 1.003/1.572
OO
OCO

8\\ 8 3.54 3.590 0.43 0.417 2.02 2.056
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Fig. 1 The results of program
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Fig. 2 The results of program at 400 K
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Fig. 3 The relationship between island nuclear size and temperature
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Fig. 4 The relationship between defect rate and temperature
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