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Hyperbolic Geometry Brings RF Renaissance
to Lumped-Constant Circuit Design
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Abstract

Impedance transformation using LC elements draws arc loci on the Smith chart. Based on Poincaré metric stemming
from hyperbolic geometry, we observe the length of a locus. It is called Poincaré length, which works as an index
to predict RF power loss in LC elements. This paper introduces how to calculate the Poincaré length. From the
presented formula, we find out the minimum Poincaré length when we transform a complex impedance into real.
We apply this minimum Poincaré length theorem to matching circuits for wireless couplers.





