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Abstract

In this paper, a size reduction method of a vertical split ring resonator (VSRR) is presented. VSRR is a type of
ring resonator, consists of the microstrip lines arranged on the upper surface and the lower surface of the dielectric
substrate, and can reduce the electrical size of the resonant circuit as compared to a conventional planar ring
resonator. The resonant frequency of VSRR is determined by the capacitance and inductance generated between the
microstrip lines arranged in the upper and lower surfaces and we proposed a method to increase the capacitance and
reduce the resonance frequency by changing the shape of the bottom microstrip line in this paper. By applying
proposed method, the conventional VSRR and size-reducted VSRR were designed and the experimental results were
compared. When having the same length with the conventional VSRR, the operating frequency of proposed VSRR is
reduced from 2.4 GHz to 1.165 GHz, and the length is reduced 55.1% compared to conventional VSRR when having
the same resonant frequency.
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Table 1. Design parameters of the VSRR
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Fig. 3. Simulation results for VSRR
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Table 2. Design parameters of the proposed VSRR
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