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Abstract (Keywords : Uniplanar components,
double-balanced mixer. )

The purpose of this investigation is to
develop and study three uniplanar components
(i.e., transitions, filters, and mixers) for -
monolithic millimeter-wave integrated circuits.
The goal is to establish equivalent-circuit models
for practical design and associated computer
software for theoretical analysis. In this study,
various properties of uniplanar transitions, filters,
and mixers are carefully examined, both

theoretically and experimentally.

In this third-year research, the previously
established uniplanar components are combined
to implement a mixer. Specifically, by adopting
the coplanar waQeguide-to-coplanar stripline
transitions as baluns as well as coplanar stripline
low-pass and high-pass filters as diplexer circuit
and DC blocking, respectively, a novel uniplanar
double-balanced mixer is designed and
implemented. The proposed mixer has
conversion loss ranging from 6 dB to 10 dB, LO-
to-IF and LO-to-RF isolations greater than 30 dB
and 20 dB, respectively, and also provides
broader LO and IF bandwidths of 10-35 GHz and

0.1-5 GHz, respectively.




For mixer design purpose, we also establish
an equivalent-circuit model whose elements are
calculated by the closed-form approximation
formulas hence the model can easily be
implemented into CAD packages. In this study,
results based on CAD models and measurements
are presented, and good agreement among these
results not only validates the usefulness of the
equivalent-circuit models but also verifies the

proposed CAD procedure.
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