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Circuit Analysis of Lumped-Element Isolator with
Two Central Conductors
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In a lumped-element isolator with two central conductors, the relationship
between the angle @ across two central conductors and the electrical
properties is revealed using circuit analysis. At @ =90 degrees, a high isolation
loss is achieved. At ¢ =60 degrees, the bandwidth of the insertion loss is
maximized. ¢ =120 degrees is not practical due to narrow insertion bandwidth
and isolation loss. These theoretical predictions were confirmed qualitatively in
360 MHz band experiments. Furthermore, we discovered that perfect isolation
conditions of @ =60 degrees are quite similar to three-port circulation

conditions.
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Fig. 1 Basic structure of lumped-element isolator with two
central conductors.
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Fig. 2 Current and voltage definition.
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Fig. 3 Fundamental circuit for calculating a whole admittance
matrix.
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Fig. 6 Calculated angular dependency of electrical
performance and circuit parameters.
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Fig. 7 Experimental results for a 360 MHz band isolator with
two central conductors.
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