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A Study on a New Broadband 180° Phase Shifter using
the Network with Great Phase Dispersive Characteristics
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Abstract

In this paper, a broadband phase shifter structure using a new switched network was proposed. A new reference
network is composed of coupled lines and 45° open and short stubs, which are shunted at the edge points of
a main line, respectively. A delay network is composed of only a standard transmission line. It is possible to
design a broadband 180° phase shifter that phase dispersive characteristics by an impedance ratio R of coupled
lines and greater phase dispersive characteristics by characteristic impedances Z,, Z; of a main line and stubs are
used together. By considering a structure symmetry, the even and odd mode analysis was performed to obtain
theoretical S-parameters of the proposed phase shifter. Also, through computer simulation on the basis of derived
equations, design graphs were presented to optimally design a 180° broadband phase shifter. Design graphs
provide the values of characteristic impedances Z,, Z; and I/O match and phase bandwidths.

To verify electrical performances of the broadband phase shifter proposed in this paper, four different 180°
phase shifters, operated at the center frequency 3 GHz, were designed and fabricated using design graphs, and
were experimented. One of them was designed as a standard Schiffman structure to compare with electrical
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performances. Measured results of each phase shifter to satisfy simultancously design conditions of 1/0

match(VSWR=1.15:1) and maximum phase deviation( e ng = +2°) were well in agreement with corresponding

simulation results over impedance match and phase error bandwidths, and showed broadband characteristics.
Key words : Broadband Phase Shifter, Switched Network, A/8 Parallel Short-Open Stubs, Coupled Lines
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Fig. 11. Simulation and measured performances of 180° phase sh1ﬁers(0m=0° ).
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(Standard Schiffman structure).
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Table 2. Measured bandwidth characteristics of

fabricated 180° phase shifters.
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