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A Study on the Synthesis of a Dual-Mode
Asymmetric Canonical Filter
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Abstract

A dual-mode asymmetric canonical filter is widely used in an input demultiplexer for satellite transponder. This
paper deals with a simple synthesis method for an asymmetric canonical filter. The coupling matrix of an
asymmetric canonical filter is obtained by applying plane rotation technique to the coupling matrix of a symmetric
canonical filter. This paper gives a list of pivots and rotation angles to obtain the coupling matrix of asymmetric
canonical structure filters. The coupling matrix of 8th and 10th order asymmetric canonical filter is obtained by
this proposed method. It is shown that the frequency response of asymmetric canonical filter is identical to that
of symmetric canonical filter.
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Fig. 1. n-th order synchronously tuned doubly ter-
minated filter.
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Fig. 2. Signal flow and coupling matrix of 8 th
order symmetric canonical filter.

Input 1 2 3 a4 5

Output 10 9 8 7 6
Main Signal Path
----------------- Cross Coupling
Electrical Resonance
(a) A3 B8
(a) Signal flow

0 m, 00 0 o o o 4 LT
m), [] oy 6 0 ¢ 0 O Bug
0 mpp 0 my O 0 0 my 0
[ ] g 0 s 0 my, 4 0
o 0 0 o 0 e 6 0 0
o 0 0 0 my 0 gy 0 Q
O 0 0my 0 omy om0
0 0 my 00 0 ompy 0 omy
Q LS 0o 0 ¢ o0 o0 oo 0 m910
Hlﬂ 0 ¢ 8 6 0 0 0 10 0 X
b) 2% 32
(b) Coupling matrix
J8 3. 102} W33 canonical YE]Y ANE ZEL
2 2% 93
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Table |. Positions of pivots and rotation angles for
asymmetric canonical structures of 8th
and 10th order dual-mode filters.
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