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DESIGN CURVES FOR QUARTER-WAVE RESONATORS WITH CAPACITANCE LOAD1 lNG 

Harold T. M c A l e e ~  

With the incrming availability of 
transistors and varactos fot ILW in 
~scillators and frequency muPt ipliers 
in the VMF and UHF range, the 
guzrres-wave rewnamr is k o m i n g  
more popular. 

Figure 1 shaws a typical resonamr 
and some of the different fomq of 
couphg used. Parallel and strip -line 
techniques are often u d  a5 well as 
cylindrical and zecrangular coaxial 
lines. 
To enabIc pre5.w tuning, or to 

cover a r a n ~ c  of frequencies, the center 
uonduttot is made shorter than a quw- 
ter wavelength md capacitam l a d -  
ing is used at the open cnd. The capa- 
citance is chosen such that its reactance 
eq~~a l s  the inductive rmtance of the 
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Figure 1 - Quartet-wave resonator. 

line at she dmised frqumcy. The mn- 
ing equation is: 

The unloadcd Q of the resonator is R 

maximum when 2, = 76.7 ohms 
(D/d = 3.59). Because of the tan- 
gent term, tabdnr techniques must be 
used to plot she relation between c, 
f ,  and I .  The equation was manipu- 
l a d  into the form shown in Figure 2 ,  
and a digiral computer p i n t s  
to plot the m a .  

These curves can be used to cs tha te  
the value of capacitance required ro 
tune a given length line to a given 
frequency, or to determine the p m p r  
Imp31 line to cover a desired range of - 

frequencies with a given capacitance 
variation. The clzrves show, for ex- 
arnpIe, that a (; cm line can'be tuned 
from 100 to 1000 MHz with a rapa- 
citame vxriation of 0.66 to I60 pF, 
or that 2.4 pF are required to tune a 
10 un line ro SO0 MHz. 
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Figure 2 - Capacitance vr. line length 
for  given frequency. 
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