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Designing a Wideband Antenna Using Diplexer Matching Network
for Tactical Vehicles
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Abstract

Tactical communication radio systems that employ software defined radios(SDRs) have been developed for achieving high-speed data
transmissions and voice communications. Such systems possess multiband and multichannel features, and can potentially replace several
existing radio systems. This paper proposes a design for wideband antennas by incorporating a diplexer matching network for tactical
vehicles. The proposed antenna design includes two radiators(upper and lower) and a diplexer matching network connected to the end
of the feed line such that the LC matching networks are interleaved in the lower radiator and spring mount. By employing the diplexer
matching network, the designed antenna can perform wideband impedance matching for the fifty ohm feed line. The designed LC
networks aid in varying the effective electrical length of the antenna according to the operation frequency. The primary objective behind
adjusting the electrical length is to vary the current distribution above and below the LC networks. The proposed antenna was fabricated
and tested in an open site. The obtained evaluation results show that the designed antenna can achieve a relative bandwidth of 190%
with a VSWR  value of 3.5:1, and can attain good antenna gains over VHF and UHF bands.
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Fig. 1. Geometry of the designed antenna.
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Table 1. Design parameter of antenna matching network
and L-C network.

Name Parameter Component value
C 173 pF
G 43 pF
G 5.8 pF
G 3.7 pF
Cs 4.8 pF
Diplexer Cs 5.83 pF
matching unit L 283 nH
L, 565 nH
Lz 320 nH
Ly 25 nH
Ls 52 nH
Ls 110 nH
Ci 52 pF
L-C network 1 L 1,000 nH
R, 209 ohm
L-C network 2 L 1233 ot
R, 68 ohm
Ci 6.26 pF
L-C network 3 L, 51.2 nH
R 26.6 ohm
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Proposed Antenna
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