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Monte Carlo Simulation of Coverage
in Two-Dimensional Thin-Layer Electrodeposition

Oose OKUTANI, Hidenori SHITAMOTO and Takashi NAGATANI

Thin-layer electrodepositions at a single trench on a substrate are investigated using a Monte
Carlo simulation. The Monte Carlo simulation method is obtained by extending the simulation
method of the diffusion-limited aggregation (DLA) fractal. The method is applied to the coverage
problem of a small trench on a substrate. The transport phenomena {(diffusion and migration) and
the surface reaction are taken into account as the Brownian motion with drift and the sticking
probability. It is shown that the transport of metal ions and the surface reaction have an important
effect on the morphology of the electrodeposits. [t is found that a well-covered electrodeposit is

formed when the sticking probability is low.
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Fig.2 Growth Process
Sticking Probability : Pgs=0.01
Drift : Po=0
Initial Number of Particles : No=0
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Fig.3 Plot of Thickness vs. Particle Number
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Fig.4 Growth Process

Sticking Probability : P2s=0.01
Drift : Ps=0
Initial Number of Particles : Ny=10000
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Fig.5 Plot of Thickness vs. Particle Number
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Fig.6 Effect of Sticking Probability
Drift : Po=0
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Fig.7 Experimental Result
Electric Field : E=0
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Fig.8 Wide Trench

Sticking Probability : P22=0.01
Drift : Pa=0
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Fig.9 Plot of Thickness vs. Particle Number
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Fig.10 Effect of Drift (P2=0.1)
Sticking Probability : Pe2=0.1
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Fig.11 Plot of Thickness vs. Particle Number

Sticking Probability : P22=0.1
Drift : Ps=0.1
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