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Circulator with Coplanar Waveguide Structure
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In order to achieve the miniaturization and thickness reduction of mobile phones, decrease in thickness
of circulators which is one of the key devices used in the mobile phones is strongly required. To meet
this demand, we have proposed a new type low-height circulator with microstrip line structure [1]. In
this study, the feasibility of a circulator using coplanar waveguide structures was investigated. The
circulator with coplanar waveguide structure is expected to be easily fabricated at low cost because this
circulator has a simple structure with a transmission line and a ground in the same plane.

The newly proposed circulator consists of a YIG ferrite substrate, a transmission line and a ground
made of Ag and a dielectric plate.

Transmission characteristics of the circulators 30
were investigated using a high frequency
electro-magnetic field simulation software _. 25 ;
“Ansoft HFSS” based on finite element g 20 '\
method. - / \

When a YIG ferrite substrate with 4nMs of o 15 2 ',\
900 G, a dielectric plate with relative S 10 ———— Sy | .// ‘..\.\_.
dielectric constant of 40 was used in the 8 \ / | /\"“w
circulator and magnetic bias field of 800 Oe ® 5 ; 7N
was applied, relatively small insertion loss of ,S_“—--f&/\ ] s
1.3 dB, large enough isolation of 23.4 dB, 0
return loss of 24.2 dB and bandwidth of 60 6 62 64 66 68 7
MHz was obtained as shown in figure 1. The Frequency (Gl
proposed circulator is one of the promising Fig.1. Transmission characteristics of
candidates for the future circulator. circulator using coplanar waveguide.
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