Minimizing Design of the Schiffman Phase Shifter Using the
Defected Ground Structure
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ABSTRACT

This paper represents a new method, which uses defected ground structure (DGS) on the ground planes of microstrip lines, to reduce the
size of the Schiffman phase shifter. DGS on the microstrip line shows an increased slow-wave effect due to the additional equivalent L and C
components. So the electrical length of transmission line with DGS is longer than that of standard transmission line for the same physical
length. Then, the length of transmission line with DGS can be shortened in order to maintain the original electrical length to be same. The
performances of reduced phase shifter with DGS are quite similar to the ones of original Schiffman phase shifters. We can reduce the size
about 15% using the DGS in original Schiffman phase shifter.
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Fig. 1 Structure of Standard Schiffman phase shifter
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Table. 1 Equivalent LC values for DGS dimensions

DGS Dimension (mm)
a=b=1.3 a=b=2.5 a=b=4.6
L (nH) 0.3675 0.866 1.9773
C P 05122 0.5285 0.5380
f. (GHz) 10.15 6.085 3.62
f, (GHz) 116 7.44 4.88

( f, : Cutoff Frequency f, : Attenuation pole)
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