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A Design of 90° Hybrid Coupler with Low Pass Filter Attenuation
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Abstract

In this paper, a 90° hybrid coupler with both power division and harmonic rejection characteristics is presented by
applying a LPF characteristic to a conventional 90° hytrid. Since a conventional 90° hybrid coupler operates as a
power divider/combiner using phase difference, it does not suppress higher order harmonics when it is incorporated
with nonlinear amplifier, This requires an additional filter to take into account of the harmonics. The proposed 90°
hybrid coupler power provides the division capability and proper phase difference, as well as harmonic suppression

characteristic by integrating LPF characteristic.
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Fig. 1. Conventional 3-dB 90° hybrid coupler.
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Fig. 2. Transmission lines transformed to low pass
filters.
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Fig. 3. Equivalent circuit for solving an insertion loss
and a reflection coefficient.
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Fig. 4. Equal circuit to solve ['jn.
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Fig. 5. Low pass filter structure with phase compen-
sation for the 354 Q transmission line in
conventional hybrid.
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Fig. 6. Low pass filter structure with phase compen-
sation for the 50 @ transmission line in con-
ventional hybrid.
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Table 1. Parameters of the low pass filters.

354 Q AFHE | 50 Q FFAE
Zn 25 Q B3 Q
T 0.33 0.385
I-L -05dB -0.7 dB
Su(dB) -9.54 dB -829 dB
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Fig. 7. Conventional 90° hybrid coupler.
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Fig. 8. Simulation of proposed 90° hybrid coupler

with five-pole and three-pole filter charac-

teristic.
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Fig. 9. Simulation of proposed 90° hybrid coupler with
five-pole and five-pole filter characteristic.
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Fig. 11. Measurement  results(five-pole and five-pole
case).
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Fig. 12. Measured phase characteristics,
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Fig. 13. The photograph of 90° hybrid coupler com-
bined with low pass filter.
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