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A Design of Size Reduced Ring-Hybrid using Coupled Lines of
Hairpin Type
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Abstract

In this paper, the coupled microstrip lines of hairpin type are applied to design a compact microstrip ring hybrid.
When the gap decreases, three attenuation poles are created by coupling between the lines. The proposed structure can
achieve a significant reduction of size and suppression of the harmonics. And it has the same frequency responses of
conventional ring hybrid at 2.55 GHz. The harmonics are suppressed to below —20 dB up to 12 GHg, including the
third harmonic. The ring part size of the proposed ring hybrid is reduced to one forth of the conventional ring hybrid.
The measured frequency responses agree well with simulated ones.
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Fig. 1. Conventional ring hybrid directional coupler.
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A4 Line LPF Unit Cell (LUC)

A8 2 A% AZE o83 1/4 Zol9 LUC
Fig. 2. A/4 LUC using a coupled line.
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(a) A% M2 3z
(a) Coupled line structure
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Fig. 3. Equivalent circuit of coupled line structure.
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Fig. 4. Result of using the LUC(Circuit simulation).
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Table 1. Physical parameters of LUC(Circuit simula-

tion).
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Fig. 5. The proposed ring hybrid coupler.
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Fig. 6. Result of the proposed ring hybrid coupler(Cir-
cuit simulation).
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(a) The proposed ring g slo|HE
hybrid (b) 2.45 GHz conventional
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Fig. 7. A comparison the proposed ring hybrid to the
conventional ring hybrid.
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Fig. 8. Result of the proposed ring hybrid coupler (EM
simulation).
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Table 2. Physical parameters of the fabricated ring

hybrid.
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Fig. 9. Measured results of the proposed ring hybrid.
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