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Substrate Integrated Waveguide Balun for Reducing
Amplitude and Phase Imbalances
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Abstract

In this paper, we designed a balun that reduces both the amplitude and phase imbalances based on substrate integrated waveguide
and tapered microstrip transition. The proposed balun divides the single-ended signal in half using a power divider and obtains a
differential signal with a symmetric port in phase reverse. In the bandwidth of 7.33 to 9.36 GHz, the measured return loss was below
—10 dB. The gain of the differential port ranges from —3.11 to —5.71 dB. Within the bandwidth; at maximum, the amplitude
imbalance of the differential port is 0.21 dB, and the phase imbalance is 3.6°. Therefore, it is verified that the amplitude and phase
imbalances of the differential signal are reduced.
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B 1. Agtsles @9 A parameter [TH9): mm]
Table 1. Geometric parameters of the proposed balun [unit: mm].
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Fig. 4. Top and bottom views of fabricated balun.
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Table 2. Performance comparison of the baluns.

This work|Ref. [1]| Ref. [7] | Ref. [8]
Topology SIW SIW |Marchand| SIW

Frequency(GHz) 7.33~9.36| 19~29 0.45~6.85/26.5~40
Amplitude imbalance(dB)| <0.21 <1 <0.5 <0.8
Phase imbalance(deg.) | <3.6° <5° <10° <3.1°
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