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Design of a Compact Broadband Planar Balun on a PCB
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Abstract

The design of a novel broadband 180° phase shifter, with the main transmission line length of A/4, which is smaller than a
conventional broadband 180° phase shifter with a main transmission line length of A/2, is proposed in this study. The proposed compact
broadband planar balun, consisting of the A/4 broadband 180° phase shifter and a 3 dB Wilkinson power divider, is implemented on
a single-layer PCB and its characteristics are measured. The impedance bandwidth with a return loss of more than 15 dB at the input
port is 52.1 %(7.62~13 GHz), and the bandwidth of the phase differences between the two output ports within the phases 175° and
185° is 56.6 %(7.09~12.7 GHz). The characteristics of the A/4 broadband planar balun implemented in this paper are similar to those
of the conventional A/2 broadband planar balun. The length of the A/4 broadband planar balun is lesser than that of the conventional
A /2 broadband planar balun, thus reducing the overall size by more than 11.6 %.
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Table 1. Design parameters of two broadband 180° phase
shifters with main transmission line lengths of
A2 and A/4.

A/2 broadband 180° | A/4 broadband 180°
phase shifter phase shifter

Main transmission L, W, L, W,
line(mm) 10 1.04 48 2.61
Op b( ) Ls? VV:, LsZ VV;
en stub(mm
3.22 1.6 33 2.05
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3.7 1.6 3.8 2.05
Reference Loy | Log | Log | Loy | Lo | Lo

transmission
line(mm) 328 | 598 | 132 | 3.1 58 | 89
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Fig. 7. Photograph of the fabricated A/2 broadband planar
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