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Conjugately characteristic-impedance transmission lines (CCITLs) possess conjugately characteristic-
impedance for waves propagating in opposite directions. The characteristic-impedance of CCITLs is defined
by its amplitude and argument ¢ Reflection coefficients on different locations of the two-port network
integrated with CCITLs are different from those measured in the Z,, system. A characteristic conductance (CC)
is chosen over a conjugately characteristic-impedance (CCl) approach to normalize traveling-wave in the
CCITL system since the analytical expressions of power and power gains derived using the CC approach are
simpler than those using the CCl one and are similar to those using the Z, system. However, power gains
obtained from both approaches are independent of the argument ¢imp|ying that they may not be properties
of CCITLs but the two-port device.

Conjugately characteristic-impedances in a frequency band of interest are realized in a simulation of
CCITLs using finite periodic structures loaded with lumped elements however S parameters measured from
the implemented test circuit are deviated from those obtained by the simulation. A simulation of multi-section
structures using coplanar waveguides also exhibit conjugately characteristic-impedances in the passband
and the implemented multi-section coplanar waveguides provide fairly accurate S parameters. Multi-section
microstrip lines are simpler to assemble but a rate of the argument ¢deviation in the passband increases as
the given argument ¢ is higher.

A variation of location and size of stability circles and noise figure on T-chart with the argument ¢
indicates that stability and noise respectively, can be improved in the CCITL system. Lengths of stubs and
distances from stubs to ports for the matching networks of microwave transistor amplifiers using
unconditionally stable and potentially unstable test transistors are also varied with the argument ¢ Given the
power gain, stub lengths of the matching network decreases with the input voltage standing-wave ratic
(VSWR) at any argument ¢

The T-chart program is an easy graphical tool developed to assist the analysis and design O
microwave transistor amplifiers in the CCITL system. Basic functions involve manipulating T-chart and <
parameters’ conversion while design functions consist of drawing tools for line, arc, stability circles, powe

gain and available power gain circles, VSWR circle, and noise circle.





