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• 2D vs 2.5D vs. 3D Formulations 

• Electrostatic Formulation: Capacitance matrix extraction 

• Magnetostatic Formulation: Inductance matrix extraction 

• Electric Field Integral Equation (EFIE): S-parameter 
extraction 

• Partial Element Equivalent Circuit (PEEC) Method 

• Magnetic Field Integral Equation (MFIE) and Combined 
Field Integral Equation (CFIE) 

• PMCHWT Formulation: Dielectric modeling 

• Parallelization techniques 

Module 2: Method of Moments 
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Capacitance Extraction 
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• How many RHS vectors do we have to solve for? 
• What is a better method LU or Gaussian Elimination? 

Distinguish between Capacitance matrix and MoM matrix 
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Mesh Convergence 

Number of mesh elements 
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Time and Memory Complexity 

Scheme Setup Solve 

Direct Solver O(N2) O(N3)+rO(N2) 

Iterative Solver O(N2) rpO(N2) 

Fast Iterative Solver O(NlogN) rpO(NlogN) 

N= Matrix size = Number of basis = Number of triangles 
r = Number of nets 
p = Number of iterations for convergence 

? 
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Preview of Fast Solvers 

Astronomy Equivalent 
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FMM Fast Solver Algorithm  
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Multilevel Fast Multipole Algorithm 
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Up Tree 
Source 

Across Tree Down Tree 
Observer 

Q – charge 
M – multipole 
L   - local expansion 
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SVD / QR Based Compression 

Dense MoM Matrix 

Zsub 

Zsub = 

SVD/QR Decomposition Saving 
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Ortho-normalization 



10 

Electrostatic MoM: PEC + Dielectric 

Boundary Condition 
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MoM Entries 
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Capacitance Extraction 
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Electric Field Integral Equation 

• Boundary Condition 
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Which Maxwell’s Equation does it come from? 
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Electric Field Integral Equation 

• Green’s Function 

• Mesh 
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x/y/z direction Cartesian Coordinate 


