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Novel 8th order SIW bandpass filter based on coupling matrix
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Abstract: To address the issues of large size and integration difficulty in traditional Ku-band bandpass filters, this
paper proposes a novel 8th-order SIW bandpass filter utilizing LTCC technology. By designing a coupling matrix and
adjusting the coupling coefficients between the cavities, the filter features an effective coupling topology, with eight
SIW cavities interconnected through electromagnetic hybrid coupling, achieving wide bandwidth and high out-of-band
rejection. To reduce overall volume, the multilayer plate SIW technique is used, the eight SIW cavities are divided into
two layers, with four cavities on each layer.,the filter's volume is significantly reduced. Coplanar waveguide coupling is
employed at the microstrip and SIW junctions, introducing two transmission zeros in the out-of-band region to suppress

Experimental results show that the filter has a
bandwidth of approximately 13. 3~17.2 GHz, a relative bandwidth (FBW) of 26 %, an in-band insertion loss of less

spurious passbands and further enhance out-of-band performance.

than —2. 2 dB. and out-of-band rejection greater than —20 dB in the 18~20 GHz range.
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Fig. 1 Exploded view of SIW bandpass filter layering

2 ®it5FEE

Bl 2 s 1A SCHB I s T UGS AUE R . ] 2Ca) Sl
SIZSA B 8 B STW AR 8l i o B MR W B RSP

.« 2.

A —, B 2(b) HE - RER K 84
SIW AR 5) A5 F L 2, @t i A Al el - F 2
PRI A5 DT Jb 35 i /1N O 00 88 1 MR, A R s T 25
PG HE MR AT s (A R ST IR B T SE B FE A 9. [ 2o 7
Tty 55 SIW Jis 1A 3% 42 Kb e 488 17 1 Jpt 3 245 40 8 00 JB 28 A
HANEA P A G i 5 A i — A B TR AR R

R e T

bteforaferg

O e

(b) SE—UIBARBE (o) BB RARBER

(b) First iteration model (c) Second iteration model

(a) VIBHBERL
(a) Initial model
2 SIW JE I a5 R 2k AR

Fig. 2 SIW filter model iteration diagram
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(a) Top view (b) Coplanar waveguide equivalent circuit
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Fig. 3 Dimensioned view of the filter model
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Table 1 Model dimensional parameters mm

28 IE1 24 IE1 28 iE1

s 0.1 a 5.5 w, 12

d, 4.78 Lo 3.62 Wy 4.5
d, 3.72 W yj0r 0.68 ws, 0.8
d; 4.54 Ly 1.01 Vi 4.02
d, 4.74 l, 1.94 Ve 4.23
€1 5.9 Ly 9.24 Vs 4. 49
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Fig.4 Coupling form
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Fig. 6 Filter simulation and theoretical results
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