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A size-reduced 180o ring hybrid coupler is described. A common defected ground 
structure (DGS) is adopted to reduce the coupler. Common DGS (CDGS) patterns are 
realized on the common ground plane of double-sided microstrip lines of which ground 
planes are attached to each other back-to-back (Fig. 1). Signal lines are connected 
through signal via-holes (F. Casares-Miranda et al., IEEE Microw. Wireless Compon. 
Lett., 16(7), 401-403, 2006). CDGS patterns seen by both microstrip lines play the role in 
size-reduction of microwave circuits due to the added equivalent inductive and capacitive 
elements. 

       
(a)                                             (b) 

Fig. 1 (a) A microstrip line with DGS patterns and (b) 3-d view of the folded microstrip line 
 
At first, an 180o ring hybrid coupler is designed relying on the basic theory and normal 
microstrip line (Fig. 2(a)). It has been widely known that modified ground structures 
(MGS) such as photonic bandgap (PBG) and defected ground structure (DGS) can be 
applied to microwave circuits to reduce the size. So, first try is done by inserting 
dumbbell-shaped DGS patterns to reduce the size (Fig. 2(b)). Finally, the circuit is folded 
and second effort is applied by inserting CGDS for the purpose of miniaturization (Fig. 
2(c)). The S-parameters show that the proposed side-reduced ring hybrid coupler well 
operates with the expected power division and phase difference (Fig. 3). 
 

 
(a)                                               (b)                                          (c) 

Fig. 2 Three ring hybrid couplers (a)normal design (b)size-reduced one with DGS (c)miniaturized 
circuit by common DGS 

 
Fig. 3 S-parameter performances of the miniaturized ring hybrid with CDGS 
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