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Full-Wave Characterization of a through Hole via 
in Multi-Layered Packaging

A full-wave analysis is presented for the propagation characteristics of a through hole via 
connecting two semi-infinitely long transmission lines in multi-layered packaging environment. 
The current distribution on the via and a section of transmission line is solved under the thin wire 
approximation by the moment method and the scattering parameters are extracted by the matrix 
pencil method. The Green's function in multilayer packaging environment is derived by applying 
the image theory and evaluated by the help of the Poisson summation formula. Numerical 
results are included to investigate the frequency-dependent propagation characteristics for via 
structures with various geometrical parameters, e.g., the via height, wire diameter, and distance 
between two ground planes. The excitation of the radial waves due to the current distribution on 
the via is also discussed in detail.
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