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A Miniaturized Low Pass Filter Using Common Defected Ground
Structures

Jun Lee1, Jaehoon Lee1, Jongsik Lim1, Yongchae Jeong2, Sang-Min Han1, and Dal Ahn1

1Soonchunhyang University, Republic of Korea
2Chonbuk National University, Republic of Korea

Abstract— A new design method for a miniaturized low pass filter (LPF) for microwave fre-
quency region using a common defected ground structure (CDGS) is described in this paper.
As has been widely known already, defected ground structures (DGS) are etched patterns on
the ground plane around transmission lines such as microstrip and coplanar waveguide. The
representative geometry of DGS is dumb-bell shape, as shown in Fig. 1, which cause the ad-
ditional inductive and capacitive components equivalently. Thus the characteristic impedance
and slow wave factor of the microstrip line increase, so it is useful in design new type of circuits
and reducing the circuit size. If two microstrip lines exist back-to-back to each other’s ground
plane, the DGS pattern may exist commonly on the shared ground plane (Fig. 2) and give two
microstrip lines the well known advantages commonly. Therefore, the advantages of previous
DGS LPF (Fig. 3) such as compact size may be doubled by folding the microstrip line section
and consisting of the common DGS (CDGS) as shown in Fig. 4. As the result, the half-sized LPF
is obtained using CDGS. In order to show the validity of the proposed design, an example of LPF
using CDGS and double-sided microstrip lines is designed using the dielectric substrate with 2.2
of dielectric constant and 31 mils of thickness. The size of the designed LPF using CDGS is only
52.6% (Fig. 5) compared to that designed by the previous LPF with the conventional DGS. It
is shown that the performances of the proposed LPF are well preserved after the size-reduction
with the S11 and S21 are −25 dBmin and −0.1 dBmax, respectively.

Figure 1. Figure 2.

Figure 3. Figure 4. Figure 5.
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