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Compact asymmetric coplanar waveguide
filter

S.K. Menon, K. Vasudevan, C.K. Aanandan and P. Mohanan

The design and implementation of a novel asymmetric coplanar
waveguide (ACPW ) band rejection filter using defected ground
structure ( DGS) is presented . The proposed ACPW DGS technology
provides bandgap characteristics with only one cell in the lateral
ground plane . The equivalent circuit model of the proposed DGS
unit section is described . Measurements of ACPW DGS showed good
agreement with simulation and the proposed model.

Introduction, Rejection of undesired frequencies in microstrip
designs can be accomplished with electromagnetic bandgap (EBG)
structures [ I ]. Usually F.BG structures occupy a large circuit area as
the number of cells used determines the bandgap characteristics. EBG
structures, also termed defected ground structure (DGS), can be
applied to coplanar waveguides (CPW) [2] for effective filtering of
undesired frequency components.

In this Letter a unit cell of DGS is applied to an asymmetric coplanar
wave guide (ACPW) to attain band rejection characteristics. Equivalent
circuit parameters of the proposed ACPW DGS unit cell are extracted.
Experimental results are validated by simulation. The proposed struc-
ture is more compact as only one ground plane of CPW is used and can
be highly suitable for MMIC applications.

ACPW DGS unit cell and characterisation : A 50 0 ACPW with slot
width S = 0.34 mm and signal strip width W=3 mm was fabricated
on a substrate with thickness h = 1.6 mm and dielectric constant
c,=4.7. A square lattice with dimension a = 5 mm was etched on
the lateral ground plane of the ACPW with gap length 1= I mm and
gap width g=0 . 4 atm . The geometry of the proposed ACPW DGS
unit cell is shown in Fig. 1n.
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Fig. I Geometry of proposed ACPW DGS filter and equivalent circuit of
DGS element

the signal strip . Thus, the proposed DGS circuit can be represented by
an equivalent LCR circuit [3]. Following [3] we can obtain the
capacitance and inductance of the equivalent circuit of ACPW DGS
as shown in Fig. lb.

For a parallel LCR circuit at the resonant frequency:
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In these equations C is the capacitance, L the inductance , Z,, character-
istic impedance of the coplanar line, f, the pole frequency and./2 - f, tile
-- 10 dB bandwidth of the S21 curve . The lumped element values arc
extracted from the simulation . The frequency response of this ACPW
D(iS filter obtained from IE3D simulation , experiment and extracted
equivalent circuit are in good agreement and shown in Fig, 2.
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Fig. 2 Frequency response of proposed ACPIV DGS filter
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Ro mlt.v: An A('I'W with 1)(0S in the lateral h,rnuud for lihcr applies
lions is presented. The equivalent circuit of the tail cell is also
presented. Simulated, equivalent circuit and measured results arc
found to he in good agreement. Moreover, as there is only one lateral
ground plane, suppression of parasitic mode is assured.
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