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Small Broadband Phased Array Antenna with
Compact Phase-Shift Circuits
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Abstract

In this paper, the planar, compact, and broadband phased array antenna system for IMT-2000 applications has been
investigated. Two methods for designing a low-cost and low-complex beam-forming network are proposed. First, a new
compact and broadband phase shifter with continuously controlled phase bits is designed by using parallel coupled lines.
Second, its equivalent phase delay line is suggested to be capable of replacing the complex phase shifter with a
reference phase bit on a phased array antenna. For the purpose of achieving the broadband system, in addition to the
broadband phase shifter, a wide-slot antenna with a ground reflector is utilized as an element antenna. Therefore, the
phased array antenna system has achieved compact size, broad bandwidth, and wide steering angle, although it has
low complexity and low fabrication cost. The 3 X I phased array antenna system has a compact size of 1.6 A X1.6 A, which
is the sufficient ground plane of the wide-slot antenna. Experimental results present that the Sy has less than 15 dB
within the band and its radiation patterns on an E-plane have the capability of steering an antenna beam from —29°
to +30°.
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Fig. 1. Configurations of (a) the coupled line phase
shifter and (b) its phase delay line.
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