
 

1.5-cell ZORs calculated from the frequency 
characteristics are 280 and 250, respectively, 
which agree within the error range to the 
measured quality factor. In comparison, the 
unloaded Q of a typical conventional half-
wavelength resonator with the same resonant 
frequency on the same substrate would be 200 ~ 
300. 

4.   Conclusion 

An unconventional resonator using CRLH TL is 
presented and its extraordinary zeroth-order 
resonance with an infinite-wavelength wave 
have been fully characterized and demonstrated. 
It has been shown that the resonant frequency of 
the ZOR is independent of the physical length so 
that the resonator can be arbitrarily small 
provided that sufficient reactance can be 
squeezed in a short length. Consequently, a 
drastic size reduction of resonators can be 
expected in microwave frequencies. The unusual 
loss mechanism of the zeroth-order resonance 
has also been explained. Numerical and 
experimental results agree well with the 
theoretical results and the validity of the theory 
has been confirmed. A 61% size reduction with 
a good unloaded Q of 250 is obtained for a 
prototype 1.5-cell ZOR at 1.9GHz in the 
experiment. Further size reduction and 
improvement of the unloaded Q can be expected 
with an optimized structure. 
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Fig.7  Resonant characteristics (7-cell ZOR). 
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Fig.8  Resonant characteristics (1.5-cell ZOR). 
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