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High Efficient Phase Shifters Using Defected Ground Structures
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Abstract

New phase shifters with higher phase shift values are presented using defected ground structures(DGSs). The
varactor diodes are mounted on DGSs of termination loads to control the large phase variation of the DGS at resonance.
Two types of phase shifters are implemented with a branch-line and a coupled line hybrid. The experimental results
of the proposed phase shifters show 135 % and 221 % increases in maximum phase shifts, respectively, compared
with those of conventional ones. '
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Fig. 1. Configuration of the phase shifter using a
branch line hybrid: 2=29.75 mm, b=255
mm, wi =375 mm, w2=2.0 mm,
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Table 1. Reflection coefficients of termination loads
with/without DGS in a phase shifter using
a branch line hybrid.

. I' [mag. / deg]
Bias [V] - .
With DGS Without DGS
0 0.955 / 1514 0.956 / 151.5
5 0916 / —146.1 0954 / -164.5
10 0933 / ~-564 0.964 / ~120.7
15 0971 / =53 0977 / -883
20 0987 / 17.7 0.986 / —66.8
24 0992 /278 0.990 / -55.1
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Fig. 5. Comparison of measured phase bits of pro-
posed and conventional phase shifters using
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Table 2. Reflection coefficients of termination loads

with/without DGS in coupled line phase

shifter.
Bias [V] . I [mag. / deg.]

With DGS Without DGS
0 0.949 / —-102.2 0983 / —-1444
1 0996 / -24.7 0987 / —120.3
2 0977 / 106 0.989 / -106.2
3 0.985 / 28.6 0.990 / -96.5
4 0.989 / 39.3 0.992 / -89.2
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