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High-frequency device modeling by network synthesis
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In this research, we aimed to build a basic technology to generate a device
model for high frequency circuits with physical property in the circuit theoretical sense by
automatic circuit synthesis based on measurement data. First, the synthesis method of one-port
network including frequency dependent resistors was examined, and the existing theory was extended.
We applied this to the modeling of CMOS transmission lines and created a program to generate a model

from measured data (S-parameters). We also proposed a method to estimate the characteristic
impedance of the transmission line to several hundreds of gigahertz by applying modeling technology.
For the MOSFET, an approximation formula of current-voltage characteristics was obtained from
S-parameters using a neural network.
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