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[28 1] Three-dimensional view of the DGS unit
section, which is etched in the ground
plane of a microstrip line.
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[2& 2] Simulation results for DGS unit section.
The lattice dimension is a=b= 5 mm. The
gap distance is g=0.5 mm. The substrate
with 31-mil thick and dielectric constant
&, of 2.2 was used for simulation,
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[28 3] (a) Simple equivalent circuit model for
DGS. (b) Lossy and fringing equivalent
circuit model.
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[28 4] A DGS modeling example. (a) Unit DGS
cell for a modeling example (b) Extracted
equivalent circuit. (¢) Comparison between
the EM-simulations on unit DGS cell and
circuit simulations on its equivalent circuits.
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[38 5] (a) The Butterworth type 1-pole prototype
lowpass filter circuit. (b) The extracted equi-
valent circuit parameters of the proposed DGS
unit section, which has ¢=b=5 mm, w=2.4 mm
and g=0.5 mm, respectively. The substrate
with 31-mil thick and dielectric constant &, of
2.2 was used for simulation.
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[J8 6] The 3-pole lumped lowpass filter with the
equivalent circuits of DGS unit section. The
cutoff frequency is 1.3 GHz with 0.01 dB
ripple level.
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(328 7] (a) Measured results for the fabricated DGS
lowpass filter using the T-junction type open
stub and (b) the cross- junction type open
stub with the simulated data of lowpass filter
for comparisons.

(d)

(18 8] Photographs of the fabricated DGS lowpass
filter with (a), (b) T-junction type open stub
and (c), (d) cross-junction type open stub.
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[2& 9] Schematic of the optimized lowpass filter with
3-section DGS equivalent circuits.

(b)

[28 10] Unit DGS cells and their equivalent circuits
of the optimized 3-section DGS lowpass
filter.
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[Z18 11] Comparisons between the EM-simulaions on
implemented unit DGS cells and circuit
simulations on its equivalent circuits.
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(38 12] Comparison between simulations on the
designed 3-sections DGS lowpass filter
and measurements on the fabricated one.

1BOMirTostipa

(a) Top view

{(b) Bottom view

[28 13] Photos of the fabricated 3-section DGS
lowpass filter.
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[718 14] Schematic of the 3-pole coupled-tine
bandpass filter with two DGS sections,
which are located on backside metallic
ground plane.
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[ 15] Circuit representation of the 3-pole cou-
pled-line bandpass filters with equivalent
circuits of DGS, which are represented by
parallel LC circuit.

(& 16] Converting LC resonator circuit into a
J-inverter and a parallel resonator.
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[J8 17] The equivalent circuit of the proposed
3-pole coupled-line bandpass filter with
two DGS sections. jBri means the suscep-
tances of each resonators toward correspon-
ding directions.
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(218 18] Comparison between simulation and mea-
surement on the fabricated DGS coupled-
line bandpass filter.

{b) bottom view

(a) Top view

[J2! 19] Photograph of the fabricated coupled-line
bandpass filter with DGS.
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(32 20] Schematic of the DGS coupled-line filter
with an additional DGS section in cou-
pled-resonator.

[J8 21] (a) Circuit representation of the proposed
DGS coupled-line bandpass filters with an
additional DGS circuit and (b) its equi-
valent circuit with J-inverters.
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{718 22] Comparison results between simulation and
measurement on the fabricated DGS cou-
pled-line bandpass filter with an additional
DGS section.
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(2) Top view (b) bottom view.

[O& 23] Photograph of the fabricated DGS coupled-
line bandpass filter with an additional DGS.
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