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Abstract

This paper presents the design and fabrication of the duplexer for a Ka-band satellite transponder
which is analyzed transmission characteristics by calculating the generalized scattering matrix using
mode matching method. It is composed of 2 bandpass filters, coupled with H-plane T-junction
having symmetrical inductive iris and E-plane metal insert structures. Compared with the size and
weight of the Rx and Tx filter loaded with a transponders respectively, those of the duplexer can
be effectively reduced. In a high power transmission, the variation of the filter characteristics is
minimized by the scheme that irises are extended to the exterior of H-plane of the waveguide. This
scheme needs no extra heat sinks for dissipating high power. The duplexer is designed to improve
the simplification, durability and reliability by eliminating tuning screws, which have been used to
compensate for the characteristics of fabricated filters. The bandpass filters of the duplexer show
the insertion loss of less than 1.2 dB and the return loss in excess of 15 dB. The isolations of more
than 65 dB have been achieved between Rx and Tx filter,
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Table 1. Performance specifications of the duplexer for Ka-band transponder.
A A A %
=
T Rx Tx
1. F9= e (GHz) 30.085 ~ 30.885 203565 ~ 21.15
2. A Al &4 (dB) 12 o8} 1.2 o3}
3. uka} &4 (dB) -25 o]3} -2 o3}
4, ¥4% (dB) Tx FAFIpolr] 66 Rx A5}l 65
5. Gain Slope (dB/MHz) 0.006 0.005
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