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Silicon Surfaces — Flat, Stepped & Patterned
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Patterned Silicon Surfaces — Relaxation Kinetics

Relaxation of Patterned Si(001) Annealing of Patterned

Vicinal Si(111)
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Lithographically Patterned Surface — Combinatorial

Length Scale Investigation
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Effect of Annealing (1273 °C)
Small Period Limit — 1.4 um
Diameter x 2.8 um Pitch

Before Anneal t=30s t=65s
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Effect of Annealing (1273 °C)
Intermediate Period Regime —
4 ym Diameter x 8 um Pitch

t =2400 s
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Effect of Annealing (1273 °C)
Large Period Limit — 8 um
Diameter x 16 um Pitch
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In-plane Corrugation (um)

In-Plane Corrugation — Step Bunch
“Waviness”
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Height (nm)

Out-of-Plane Corrugation- Step Bunch Height
2.8 um Diameter x 5.6 um Spacing
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Evolution: Effects of length scale & Annealing time
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Step Stiffness- Steps And Kinks Produce
Extra Broken Bonds
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Step-Step Interaction —
8 um Dia. x 16 um Pitch : 30 sec. @ 1273 C

On uphill side of the pit,
* Repulsive step-step interaction

On downhill side of the pit,

« Bowed downhill wall
possible sign of attractive
step-step interaction
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Step profile on a patterned vicinal surface
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Step Motion Due to Sublimation



Mesoscopic Model for Step Kinetics*®
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*J.D. Weeks et. al. “Dynamics o f Crystal Surfaces and Interfaces”, Plenum Press 1996
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Simulated Length scale dependence on Pit Evolution
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In-Plane and Out-of-Plane Corrugation Decay Time Constant
Experiment vs. Simulation
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Step Kinetic Parameters for Simulation
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Effect of Step-Step interaction on Corrugation Decay Time Constants
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