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Abstract In this paper, the design of asymmetric branch line couplers using artificial dielectric substrate (ADS)
is described. The effective permittivity and permeability increase in ADS because of the lots of the inserted
via-holes. So the physical length and width of transmission lines realized on ADS are reduced compared to the
standard lines. This enables one to design size-reduced microwave circuits. As an instance in this work, an
asymmetric branch line coupler with the ratio of 3:1 is designed at 2GHz. The designed coupler has a small
size of 53.4% compared to the normal circuit while the same performances are preserved. A good agreement
between the simulated and measured asymmetric power dividing ratio is shown. The measured loss is only less
than 0.2dB, which is a very small value.
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1] Microstrip line structure with the artificial
dielectric substrate (a)3-dimensional view (b)side
view
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X290 AZ (mm) | A /4 @2GHz (mm)
line impedanc

BEY | 7HAA | 229 | 7HRA
420 3.58 1.65 27.14 19.62
4330 342 1.43 27.2 19.7
50Q 2.77 1.28 27.37 19.96
70.7Q 1.56 0.7 27.85 20.49
86.6 Q2 1.05 0.46 28.2 20.8
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[Fig. 6] Size-reduced branch line coupler with 3:1 dividing
ratio (a)layout (b)simulated performances
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