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Abstract

We suggested a macro model for MOS transistors, which incorporates the distributed substrate
resistance by using a method which utilizes external diodes on SPICE MOS model. By fitting the
simulated s-parameters to the measures ones, we obtained a model set for the W=200um and L=0.8um
NMOS transistor, and also analyzed the effects of distributed substrate resistance in the RF range.
By comparing the physical parameters calculated from simulated s-parameters such as ac
resistances and capacitances with the measured ones, we confirmed the validity of the simulation
results. For the frequencies below 10GHz, it seems appropriate to use a simple macro model which
utilizes the existing SPICE MOS model with junction diodes, after including one lumped resistor

each for gate and substrate nodes.
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Fig. 1. Simplified small-signal equivalent circuit of
an NMOS transistor.
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