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A new method of changing the polarity of cross-coupling

XU Wei, JIA Bao-fu, TAN Cheng-huan
(School of Physical Electronics, UESTC, Chengdu Sichuan 610054, China)

Abstract: This paper proposes a new method to implement change of polarity of cross-coupling in
microstrip cross-coupling filter and cavity cross-coupling filter by the use of transmission line. To realize
the cross-coupling between the source and a nonadjacent resonator by using a transmission line with an
electrical length of 180° in microstrip cross-coupling filter, can make the polarity of cross-coupling
change from capacitive to inductive. Using a transmission line with an electrical length about 180° in
cavity cross-coupling filter, transmission zero can be shifted from upper stopband to lower stopband. A
discussion of the effects of different electrical length transmission line on cross-coupling is presented. The
positions of transmission zeros can be controlled by adjusting the lengths of transmission lines to improve
the rejection level. With this proposed method, transmission zeros can be positioned arbitrarily using the
same coupling structure, which makes the filter design more flexible.
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Fig.5 Response of microstrip cross-coupled filter Fig.6 Electrical length of transmission line varies from 180° to 225°
Pl 5 ARCHE 3 SR BBt B4 i i 6 fLHmLHLICEE I 180°%) 225484k

DT 5 A A e L AR A S8 SURB A 9 R, X S B Mg ) 2640 e 1) P I BE RE AT S M0, A B )l
UL I Sy 2284k, anlel 6~151 9 i .

——225°
0 —<—240° 0
-10 ——255°
20 —270° -10
g -20
o o 30 [
< 40 S 40
[%2] [%2)
-50 -50
-60 -60
-70 -70
-80 1 1 L L -80 [ 1 1 1 1 1
2.2 24 2.6 2.8 1.8 2.0 22 2.4 2.6 2.8 3.0
fIGHz fIGHz
Fig.7 Electrical length of transmission line varies from 225° to 270° Fig.8 Electrical length of transmission line varies from 270° to 315°
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Fig.9 Electrical length of transmission line varies from 315° to 360° Fig.10 Schematic view of CT cavity filter
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Fig.11 Response of CT cavity filter Fig.12 Electrical length of transmission line varies from 45° to 90°
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Fig.13 Electrical length of transmission line varies from 135° to 180°
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Fig.14 Electrical length of transmission line varies from 180° to 210°
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