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Short Abstract

This paper presents design, optimization and measurement results of a microwave triplexer implemented using suspended stripline technology to
separate DC-18 GHz input signal into three jointed frequency ranges of DC-2 GHz, 2-6 GHz and 6-18 GHz with VSWR better than 2, isolation higher
than 50 dB and insertion loss better than 1 dB. The proposed triplexer consists of lowpass and pseudo-highpass filter channels connected by suitable
high and low impedance T-junctions. These filters are realized using generalized Chebyshev lowpass prototype to achieve high selectivity and sharp
band-edge roll-off with ease in implementation by using printed circuit board technology. Stepped impedance resonators are used to achieve a better
impedance matching and wideband response. The triplexer pattern is implemented on a 0.254 mm-thick RT/duroid 5880 substrate with dielectric
constant of 2.2, suspended symmetrically between two ground planes which enables the realization of a contiguous triplexer with low insertion loss,
high selectivity and high isolation. This Triplexer can be used in Radar warning receivers and electronic intelligent systems.
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Short Introduction (4-5 lines)

Due to the rapid growing of wireless communication systems in recent years, multiband and wideband systems have attracted a growing interest to
satisfy the requirements of these systems. Such systems employ multiplexers as channel separators which are often required to have contagious channel,
compact size, light weight, low loss and high isolation. Multiplexers have been designed using different technolgies such as microstrip, waveguide,
substrate integrated waveguide(SIW) and suspended stripline(SSL). Design of multiplexers using uspended stripline technology can provide high
temparature stability, uniform group delay and lower loss.

Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

The proposed triplexer separates DC-18 GHz input signal into three jointed frequency ranges of DC-2, 2-6 and 6-18 GHz bands. This structure consists
of lowpass and pseudo-highpass filters connected by suitable T-junctions. To satisfy the required characteristics, we have used generalized Chebyshev
lowpass prototype to realize filters. In this paper, filters with order of 11and 9 are considered for lowpass and pseudo-highpass filters respectively. Then
by applying Richard’s transformation on lumped element generalized Chebyshev prototype values, the distributed model of the filters have been
obtained. The filter branches have been realized using open circuit stepped impedance resonators to achieve better impedance matching in wider
frequency band. Then, filter channels are connected using T-junctions. Due to unwanted effects of the filters on each other when they are connected,
the optimization of the whole structure is necessary when each diplexer is made. After full-wave simulation of the filters, it has been shown that the
distributed filters response is quite close to the lumped circuit response. After simulation of individual filters and optimization on the whole structure
of triplexer, the filtering channels show the insersion loss of better than 1 dB, return loss of better than 10 dB, and out-band rejecction of better than 50
dB which are in a good agreement with measurements.

Conclusion (4-5 lines)

A suspended stripline microwave triplexer consisting of lowpass and pseudo-highpass filters implemented on a 0.254 mm-thick of RT/duroid 5880
substrate with 2.2 dielectric constant, was investigated, designed and fabricated. This structure separates the input signal of DC-18 GHz into three
jointed frequency ranges of DC-2 GHz, 2-6 GHz and 6-18 GHz. The filter channels have insersion loss of better than 1 dB and return loss of better than
10 dB in the whole frequency band of operation. Also each channel of the triplexer has a sharp roll-off and a wideband rejection of higher than 50 dB
except maximum 15% away from crossover points.
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