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NOVEL MILLIMETER WAVE SUBSTRATE INTEGRATED
WAVEGUIDE FILTER WITH COMPACT
CONFIGURATION

TANG Hong-Jun, HONG Wei
(State Key Lab. of Millimeter Waves, Dept. of Radio Engineering, Southeast University, Nanjing 210096, China)

Abstract: A novel millimeter wave substrate integrated waveguide (SIW) filter with compact configuration was presented.
Its performance is improved apparently while the configuration is compacted. In the designed millimeter wave SIW filters,
the length is reduced from 23. Imm of traditional filter to 12mm of novel filter. Measured results show that the stopband re-
jection of novel filters is more than 54dB, improved at least 12dB compared to the traditional filter with similar perform-
ance. The bandwidth of stopband with rejection better than 50dB has been expanded to more than 9GHz. It has a sharper

transition characteristic at the upper sideband but still keeps the sharp transition characteristic at the lower sideband and low

insertion loss, of the traditional SIW filter.
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Fig.1 Compact configuration of SIW filter, &, .b, are

widths of the coupling hole, b,.d, are the width and
depth of the coupling port, W W, are the widths of in-
ner and outer square cavith, W, is the width of the mi-
crostrip, d, and p, are the diameters of the metallized via

and the space between vias, respectively
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Fig.2 Characteristic of inner cavity, f is the resonant
frequency of double loaded cavity, f, the eigenfrequency
of cavity, b the width of coupling hole, w the width of
square cavity, and k the coupling coefficient
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Fig. 3 Characteristic of IO cavity, f is the resonant
frequency of single loaded cavity, f, the eigenfrequency
of cavity, b the width of coupling port, w the width of
square cavity, (, the external quality factor and w, the

width of microstrip
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Table 1 The results of design of SIW filters ( unit mm)
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1.876 2.189 3.063 5.212 5.071 EER{E value from graphic
1.964 2.069 2.903. 5.203 5.044 {kfkf§  Optimized value

1.791 2.090 2.903 4.975 4.839 EERK(H value from graphic
1.870 1.986 2.793 4.983 4.883 {fL{&  Optimized value

BPF3 2.00 2.20 1.95 4.96 4.90 {f{tf§  Optimized value
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Fig.4 Photographic of SIW filters with 4 cavities
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Fig.5 Measured results of filter BPF1 and simulated
results of equivalent LC resonant circuits
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Fig.6 Measured Results of BPF2 & BPF3
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