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What is modeling?

Complex Understanding and Mimic and predict!

Real-world Problem Simplifying
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Pick F=ma; Put the parameters;

You're playing Neglect friction, See the trajectories
billiard air resistance, ...
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How about semiconductor process modeling?

In billiards, the trajectory from F=ma is enough. However, materials are more complex!
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(atomic)structure process  (micro)structure property applications

It cannot be described with single equation. It's Multiscale and Multiphysics problem!
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Precursor simulations (DFT)
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From the electronic structure,
We can extract reaction energetics w.rt. T, p

Other information (electron polarity, etc.) is simplified
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Nucleation theory simulation (DFT)
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Exploring nucleation path (0 ns > 10 ns)
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Nucleation kinetics analysis (MD)



HVPE chamber modeling based on Multiphysics FEM
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Optimizing process
Parametric study (data collection) Al modeling
Surrogate model
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Experimental validation on deposition quality

Computation
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Optimization!
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Concluding Remarks

« The key idea of modeling is capturing essential physics in complex by simplifying the phenomena

« For real problem, we need to solve multiple governing equations in multiscale & multiphysics dimension

« We have constructed Al-assisted simulator to get optimized recipe
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