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Anaysis and Design of Branch Line Coupler
using Microstrip Lines with Overlay
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Abstract

A method of miniaturizing branch line coupler is presented. The method utilizes the microstrip line with
overlay(or superstrate). The frequency dependent characteristics, dispersion and characteristic impedance, of this
line are obtained by Immitance method in spectral domain and Method of Line. The relevant spectral domain
Green's function is given and used to obtain numerical results. The branch line couplers with overlays are designed
and fabricated at 2 GHz. The experimental results show that the size of coupler with overlay( &, = 10.2) is

31.4 precent smaller than conventional coupler. This minimized coupler is suitable for Butler Matrix as feeder
for mobile communication beam forming antenna.
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Fig. 1. Geometry of microstrip line with overlay.
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Fig. 2. Comparison of frequency dependent effec-
tive dielectric constant of microstrip line
with overlay.
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Table 1. Comparison between theoretical and experimental results of g in case of microstrip line with
overlays (W/d,=0.5, di=3.16 mm gn=2.32).
. . Seff
Covering Material Er2 9
HEY P Immittance &Y MoL ¥4
Polyolefin 4>=1.42 mm 232 2.15 2.11 £0.10 2.15 2.11
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Stycast Hik & =2.59 mm 5.0 290 275 #2013 289 2.71
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Water ;=138 71 8.55 8.33 £0.39 8.50 8.8
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Table 3. Characteristics of 3 dB branch line couplers with overlay at 2 GHz.
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