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Problem Statement Technical Ingredients Numerical Results
> Intra-System EMI/EMC of IC and Electronics 1) High-performance DD method for parallel computing ) i Experiment conducted at
| Applied EM Group, UNM
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@ Tangential field continuity enforced via transmission conditions

<+ Reliability modeling & uncertainty qualification 9

Convergence Results

Convergence analysis using the TE-TM decomposition, 2; = (—o0,0) x R? and
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¢ Reconfigurable modeling and simulation
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» Scalable computational algorithms on concurrent triple- . 503
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@ The original uMnknown coefficients can be calculated by
upn=A; 'S RIVISImVIRmtn.

@ The computational complexity: O(/N) for both Memory & CPU time
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2 B Computer Case: 7 subdomains
$1 PCB Board: 23 sub-domains
IBM Package: 587 sub-domains
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@ Hybrid solution strategy: Schwarz preconditioning with local direct solve
Total num. of DoFs: 75 millions

Capa : Operating Frequency: 10 GHz

3) Novel multi-trace formulation for resonance structures
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Key mathematical ingredients: 2 2
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<> Hybrid solution strategy: Schwarz preconditioned DDM system 3
matrix with fast direct solver for local sub-domain matrices _al
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< Multi-scale analysis: An augmented multi-region multi-solver

DD method via hierarchical skeletonization @ Well-conditioned sub-domain matrices immune from the cavity resonances

@ Novel transmission conditions provably convergent at sub-domain interfaces




