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III. FABRICATION OF THE CIRCULATOR
WITH CPW STRUCTURE

A circulator based on this design was fabricated in trial as
shown in Fig. 4. Terminating one of three ports with a 50-Q
resistor, the transmission characteristics of the circulator were
measured in an isolator. YIG ferrite substrates with ¢ = 15 and
AH = 4.8 kA/m, which was measured at 10 GHz, were ad-
justed for saturation magnetization M, to 90 mT by containing
additives. A copper transmission line with a thickness of 10 zm
was patterned on the YIG ferrite substrate. The transmission
characteristics of the isolator were measured by using the net-
work analyzer E8357A (Agilent Technologies, Inc.).

‘When the magnetic bias field of approximately 112 kA/m was
applied in YIG substrates, the frequency characteristics of the
isolator are shown in Fig. 5. An insertion loss |S2;| of 4.9 dB
and an isolation | Sy2| of 28 dB were observed at around 8 GHz.
Therefore, the nonreciprocal operation of our circulator with
CPW structure was confirmed experimentally.

IV. CONCLUSION

A rectangular circulator with a coplanar waveguide structure
based on [6], [7] was designed and analyzed by using a 3-D
FEM. In this analysis, the nonreciprocal transmission charac-
teristics with an insertion loss of 1.0 dB and an isolation of 33
dB appeared at around 7 GHz. Moreover, a circulator based on
this design was fabricated. The transmission characteristics with
an insertion loss of 4.9 dB and an isolation of 28 dB were ob-
served at around 8 GHz. The bandwidth at isolation over 20 dB
was 70 MHz.
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The nonreciprocal operation of the circulator with coplanar
waveguide structure was confirmed experimentally.
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