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Miniaturized Equal-Length Equal-Width Phase Shifter Based on
Slow-Wave Half-Mode Substrate Integrated Waveguide

HUANG Wen, CHEN Xiao, REN Yi
(School of Optoelectronic Engineering , Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: A miniaturized phase shifter with equal length and equal width based on slow-wave half-mode substrate in-
tegrated waveguide (SW-HMSIW) is proposed to meet the requirements of miniaturization and high performance of the sub-
strate integrated waveguide phase shifter. The upper metal surface of the proposed SW-HMSIW is periodically loaded of
microstrip folded-line units, which improves its equivalent permittivity and permeability, thereby reducing the cut-off fre-
quency and phase velocity of SW-HMSIW, thus realizing slow-wave effect and size reduction. In addition, the horizontal
and longitudinal dimensions of the microstrip folded-line unit can be adjusted to flexibly adjust the phase velocity and cut-
off frequency of SW-HMSIW. Based on this principle, a miniaturized SW-HMSIW phase shifter with equal length and
equal width is designed with a wide working bandwidth. The measured results show that the designed phase shifter is
achieved a phase shift of 90°+4° within 8.7-14.2 GHz, the relative bandwidth is 48%, and the return loss is better than
12 dB. It has good transmission performance and phase shifting effect, and it has the advantage of miniaturization and
equal-length and equal-width structure, so it is suitable for the application of large-scale array antennas.
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