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Abstract: A novel butterfly shape defected ground structure for microstrip line was proposed. Its hand-gap characteristics
and slow-wave characleristics were discussed. Including the transmission loss, equivalent circuit modeling for the proposed
microstrip line was built and its parameters were extracted. The effects of DCS diniensions on stop-band claracteristios were
presented. Furthermore, a compact DGS low-pass filter was designed and measured, The validity of the DGS filter s veri-
fied by the agreement between simulated and measured results.
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Table 1 Comparative Study for stop-band characteristics of DGS microstrip line with different dimensions
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Fig. 2 Transmission characteristies of the microstrip line
with butterflv-shaped DGS { a ) magnitude of simulated S-pa-

rameters { b} phase of simulated S-parameters
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DGS Dimensions

L=1.5mm, 8 =60"

g =0, 4mm @ =60°

L=1.5mm g =0 3mm

g =0 2mm g =0.4mm g =0.6mm L=1mm L =3mm =30 fl =}
£, (GHz) 25.48 33.50 40.71 4782 12,30 44.51 24 46 N
1. (GHz) 15.30 18, 36 20, 440 25.46 1.5 24.45 13,31
Sy ( AB) -25.8 =248 -23.2 =20:7 -22.6 ~23.0) 55,8
L (nH) 0. 6652 0. 6065 (). 5843 0.4479 1.3922 0. 4545 0.8710
C( ]J' ) 0, 0587 0.0372 . 0262 0.0247 0. 1203 01, 02K1 (1, 0503
R, (£)) 2172 1675 1380 1279 1365 1358 1856
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Fig.3 Transmission loss of the microstrip line with DGS
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Fig.4 Equivalent circuit model for the microstrip line with
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Fig.5 Simulated results for the microstrip line with DGS
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Fig. 9 Schematic view of proposed low-pass filter
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pass filter
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