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Abstract: we fabricated an integrated SRR system consisting of two SRRs and a microstrip line. It was achieved that electromagnetic 

resonant characteristics of individual SRRs were separately measured by detecting S21 spectra of the single transmission line at one 

time. 

 

1. Introduction 

In recent years, split-ring resonators (SRRs) have been an 

essential component for microwave device applications 

such as sensors, filters, antennas, electromagnetic 

metamaterials, etc. A typical structure of an SRR is a 

ring-shaped conductor with a small gap, which can be 

recognized as an LC resonator. This simple structure allows 

us to integrate it into electronic devices and can be used 

over a wide frequency range. 

Particularly, SRRs have received plenty of attention 

because they have possibilities for the potential use of 

biochemical sensors in microwave and millimeter wave 

ranges[1]. 

In this paper, we fabricated an integrated chip consisting of 

two SRRs and a microstrip line. It was achieved that 

electromagnetic resonant characteristics of individual SRRs 

were separately measured by detecting S21 spectra of the 

single transmission line. 

 

2. Experimentals 

Figure 1(a) shows a schematic view of our fabricated 

device: two SRRs are located closely beside a microstrip 

line. The distance between the microstrip line and the SRR 

is 200 m. The side lengths of the square-shaped nSRRs are 

22 mm (left) and 15 mm (right), respectively. 

S21 spectra on the transmission line are measured using a 

Vector Network Analyzer (Tektronix: TTR503A). 

 

3. Results and discussion 

Figure 1(b) shows an S21 spectrum for the device with an 

input power of -6 dBm. As clearly be seen, a deep valley, 

which is attributed to the larger nSRR(#1), is observed at 

about 0.46 GHz, and a relatively shallow one due to the 

smaller nSRR(#2) is also observed at about 0.60 GHz. This 

result demonstrates a practical way of sensing multiple 

nSRRs at one time in a non-contact configuration. 

 

4. Conclusion 

In this study, we fabricated an integrated SRR system 

consisting of two SRRs and a microstrip line. It was 

achieved that electromagnetic resonant characteristics of 

individual SRRs were separately measured by detecting S21 

spectra of the single transmission line at one time. 
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FIG. 1. (a) Schematic view of the device fabricated in this 

study. (b) S21 spectrum of the device. 
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