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A Size-reduced CPW Ring Hybrid Coupler Using a Phase
Converting Structure

Jongsik Lim1, Donghun Kang1, Kyungmin Park1, Gil-Young Lee2,
Sang-Min Han1, Dal Ahn1, and Yongchae Jeong3

1Soonchunhyang University, Republic of Korea
2Air Force Academy, Republic of Korea

3Chonbuk National University, Republic of Korea

Abstract— Microwave ring hybrid couplers (RHCs) are widely used high frequency circuits
for wireless communication systems and other mobility applications. One can obtain two types
of performances representatively from RHCs, i.e., in-phased and out-of-phased divided signals,
by selecting the incident port out of four ports. In the normal structure of RHCs, 1.5λg of
circumference at the center frequency is required essentially as shown in Fig. 1. It is noted
that if the longest line section of 0.75λg is electrically maintained the performances of RHCs are
preserved. So, it is possible to reduce the circuit size by inserting an abrupt 180◦ phase converting
structure, which corresponds to 0.5λg into the longest line. The longest line can be replaced by
physically 0.25λg line as illustrated in Fig. 2. It has been studied that coplanar waveguide (CPW)
transmission lines may have an 180◦ phase converting structure by making intersection the center
signal line and both ground planes. This seems to be one of inherent advantages of CPW lines
because the signal line and ground planes are on the same plane. Fig. 3 shows the designed
size-reduced RHC and the CPW phase converting structure with the magnified Tee-junction
area. The performances of the miniaturized RHC are well preserved even after the size has been
reduced by almost 50%.
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