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Field Theory Analysis of Slow-Wave Propagation 
on Silicon Based Coplanar MIS Transmission 
Lines

This paper presents a rigorous field theory analysis of the slow-wave propagation characteristics 
on semiconductor based coplanar waveguide MIS transmission lines with ion-implantation 
doping profile by using the frequency-domain TLM method (FDTLM). Two types of coplanar MIS 
transmission line structures, namely bulk silicon and semiconductor-on-insulator (SOI) with a 
Gaussian profile of the doping depth and optimized lateral width of the doping region have been 
investigated. It was found that both structures exhibit much better slow-wave characteristics at 
lower losses than traditional thin-film MIS transmission lines.
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