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Triple-humped Characteristics of the Rat Race Circuit

by Yiji SHINADA

On the basis of the image immittance theory of (2, 2)-port, several ways of broad-
banding the characteristics of the Rat Race circuit are proposed and these are roughly
classified into two methods by the frequency at which the matrices of the image im-
mittances are diagonalized ; one method is to match the terminal immittances to the
image immittances at the center frequency of the transmission, and the other is at the
frequencies near the center one. The latter is expected to broadband the characteristics
greatly, but at the center frequency the characteristics are remained unperfectly.

By use of the duplex loop hybrid circuit, this paper shows the method of matching
at the center frequency and at the same time at frequencies near the center one. For
this purpose it is necessary to connect the impedance converter network to the ports,
and as a result the characteristics are drastically improved, but the circuit is a little

complicated.
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(a) isolation
(c) output power ratio

loop hybrid circuit of loop length 15/

(b) voltage reflection coefficients
(d) phase difference of the output voltages.
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