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摘  要：为改善基片集成波导(Substrate Integrated Waveguide, SIW)滤波器的有效尺寸和插入

损耗，提出了一种新型的八分之一模基片集成波导（Eighth-Mode Substrate Integrated 

Waveguide，EMSIW）带通滤波器.采用八分之一模基片集成波导作为腔体，并使用双层 PCB

结构，可使滤波器较原始尺寸减少 90%以上；利用其边缘效应，以缝隙耦合的方式实现电磁

能量传输，改善插入损耗；通过设计腔体间的交叉耦合结构，使通带两侧处各引入一个传输

零点，提高其选择性和带外抑制水平.仿真结果表明，滤波器的中心频率为 3.9 GHz，插入损

耗为 1.06 dB，且有效尺寸仅为 9 mm×9 mm，在 0～8 GHz 的频谱范围内带外抑制均大于 40 

dB. 
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Abstract：In order to improve the effective size and insertion loss of the substrate integrated 

waveguide (Substrate Integrated Waveguide, SIW) filter, a novel 1/8 mode substrate integrated 

waveguide (Eighth-Mode Substrate Integrated Waveguide,EMSIW) band-pass filter is proposed. 

Using 1/8 mode substrate integrated waveguide as cavity and using double-layer PCB structure, 

the filter can be reduced by more than 90% compared with the original size, and the edge effect 

of the filter is realized by slot coupling. Electromagnetic energy transmission can improve the 

insertion loss, and by designing the cross-coupling structure between cavities, a transmission 

zero is introduced at each side of the passband to improve its selectivity and out-of-band 

suppression level. The simulation results show that the center frequency of the filter is 3.9 GHz, 

the insertion loss is 1.06 dB, the effective size is only 9 mm × 9 mm, and the out-of-band 

suppression is more than 40 dB in the range of 0~8 GHz spectrum. Physical processing is carried 

out to verify the conclusion, and the test results are in good agreement with the simulation. 
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