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4-way Power Divider Using Common DGS and Stacked-substrate
Structure

Jongsik Lim', Junhyung Jeong?, Phirun Kim?, Yongchae Jeong?,
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1Soonchunhyang University, Republic of Korea
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Abstract— A miniaturized 4-way Wilkinson power divider designed with common defected
ground structure (DGS) and stacked-substrate structure is proposed. Fig. 1 shows that the
stacked multi-layer structure is composed of 4 dielectriclayers, 3 pattern-layers for transmission
lines, and 2 common ground planes in which the common DGS patterns are realized. The signal
lines of transmission lines are connected by signal via-holes which penetrate the dielectric layers
as depicted in Fig. 1. The beginning of design is to arrange the layout of the normal 4-way
divider using stripline and microstrip lines as shown in Fig. 2. This can be simply folded for
size-reduction. It is well known that periodic perturbation structures such as DGS and pho-
tonic bandgap patterns play a role of size-reduction due to their additional equivalent inductive-
and capacitive-elements when they are adopted into transmission lines. In addition, a common
DGS located in the common ground plane of double-sided transmission line structures has been
proposed previously. So if common DGS patterns are combined to the folded divider, the final
size may be quite smaller than that of normal 4-way divider (Fig. 3). It is noted that output
port 2 and port 3 are on the upside, while port 4 and port 5 bottom side. So the connecting
part between input layer and two output layers should be designed very carefully after tak-
ing the identical electrical length and symmetry into consideration (Fig. 4). Fig. 5 shows the
S-parameters of the designed size-reduced 4-way divider. It is shown that the power division
(—6.26 dB and —6.58 dB), matching (—12.97 ~ —21.07dB) and isolation (—13.76 ~ —29.25dB)
are so good even after the size has become only 1/3 of normal 4-way divider. It is expected the
proposed size-reduction using common DGS and stacked-substrate structure are well applicable
to multi-layered LTCC and RFIC for microwave and wireless applications.
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