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DESIGN CURVES FOR QUARTER-WAVE RESONATORS WITH CAPACITANCE LOADING

With the increasing availability of
transistors and varactors for use in
oscillators and frequency multipliers
in the VHF and UHF range, the
quarter-wave resonator is becoming
more popular.

Figure 1 shows a typical resonator
and some of the different forms of
coupling used. Parallel and strip-line
techniques are often used as well as
cylindrical and rectangular coaxial
lines.

To enable precise tuning, or to
cover a range of frequencies, the center
conductor is made shorter than a quar-
ter wavelength and capacitance load-
ing is used at the open end. The capa-
citance is chosen such that its reactance
equals the inductive reactance of the
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Figure 1 — Quarter-wave resonator.
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line at the desired frequency. The tun-
ing equation is:

1/2nfc="2Z,ran2 7 fl/v,

The unloaded Q of the resonator is a
maximum when Z, =767 ohms
(D/d = 3.59). Because of the tan-
gent term, tabular techniques must be
used to plot the relation between c,
f, and /. The equation was manipu-
lated into the form shown in Figure 2,
and a digital computer yielded points
to plot the curves.

These curves can be used to estimate
the value of capacitancc required to
tune a given length line to a given
frequency, or to determine the proper
length line to cover a desired range of
frequencies with a given capacitance
variation. The curves show, for ex-
ample, that a 6 cm line can be tuned
from 100 to 1000 MHz with a capa-
citance variation of 0.66 to 160 pF,
or that 2.4 pF are required to tune a
10 cm line to 500 MHz.
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Figure 2 — Capacitance vs. line length
for given frequency.
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