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Broadband Branch-line Couplers Based on Stub-loading Technique
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(National Engineering Research Center of Communication Software and Asic Design,
The 54™ Research Institute of CETC, Shijiazhuang 050081, China)

Abstract: In response to the requirement of current communication systems on wide bandwidth and high flatness cou-
plers, this paper presents a new wideband branch-line coupler based on stub-loading technology. During even-odd mode anal-
ysis, the even-odd mode model is treated as a stub filter. Half wavelength microstrip lines are introduced at the model ports
to significantly improve the bandwidth and flatness of the even-odd mode model. This optimization scheme is then applied to
the coupler body, effectively enhancing the bandwidth. And then, to control the size of the coupler, the stub-loading technol-
ogy is used to equivalently replace the microstrip line and loading line of the coupler. This method effectively controls the size
while improving the bandwidth. On this basis, using bent transmission lines ensures a compact circuit structure, further con-
trolling the size of the coupler. Through optimization design of electromagnetic simulation software, the obtained coupler a-
chieves a flatness of below 0.4 dB and a return loss greater than 20 dB within the bandwidth of 2. 58 GHz to 3. 12 GHz., The
output signal amplitude difference between the coupling port and direct port does not exceed 0. 34 dB, with a phase difference
within 90°+2°, The coupler size is 22. 64 mm * 19. 63 mm (approximately 0. 5 A * 0. 5 A). The designed coupler is processed and
tested, and the results are consistent with the designed results, proving the effectiveness of the designed coupler.
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