








obviously small in comparison with those of the Type-A
circulator shown in Fig. 3.

These results proved that all the YIG ferrite substrates
covering the Y-junction with three coplanar waveguides
contribute to the distinctive nonreciprocal transmission
characteristics of Type-A circulators.

4. Conclusion

A small (10 mm in width) circulator with a coplanar
waveguide structure was designed, and its nonreciprocal
transmission characteristics were confirmed to be
acceptable for wuse in circulator products by a
high-frequency electromagnetic simulation based on a
three-dimensional finite element method. The circulator
consists of a hexagonal YIG ferrite substrate and a
Y-junction with coplanar waveguide transmission lines
where the impedance was adjusted to 50 ohms. At 7 GHz,
the circulator exhibits an insertion loss |Sy]| of 0.69 dB,
isolation |Ss,] of 32.7 dB, return loss [Sy;| of 32.2 dB, and
bandwidth of 77 MHz. The nonreciprocal operation of the
circulator is proved to be attributable to the wavy
nonuniform distribution of the electric field in the YIG
ferrite substrate.
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