Journal of KIIT. Vol. 12, No. 11, pp. 69-77, Nov. 30. 2014. nISSN 1598-8619. eISSN 2093-7571 69
http://dx.doi.org/10.14801/kitr.2014.12.11.69

HAA 718 AREATE AR AR Solngs
Az HA

= = 25 5 =
-?_-I7o:|_i_*’ ODIOM**, @OXH***’ 0|_|-g|-|3|_|****’0|_|-e"*

Design of a Branch Line Hybrid Coupler Using Artificial
Dielectric Substrate and Defected Ground Structures
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Abstract

A design of size-reduced branch line hybrid coupler(BLHC) with an artificial dielectric substrate(ADS) and
defected ground structure(DGS) is described in this paper. The effective dielectric constant and equivalent capacitance
per unit length increase on ADS structure. The equivalent inductance per unit length of DGS line increases due to its
geometric patterns. So, ADS and DGS complementarily play a role of length-reduction of transmission line together
with a critical change of the characteristic impedance. A size-reduced BLHC is designed, fabricated, and measured as
an example by applying ADS and DGS to the normal circuit. The designed BLHC circuit is compared to the circuits
with only ADS and DGS, and the reduction ratio are 68%, and 54%, respectively. The measured power dividing
ratios and phase difference are -3.08dB, -3.87dB, and 93, respectively. This means any critical degradation in
performances is not observed even after the size-reduction by applying ADS and DGS.
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