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A New Ultra-wideband Bandpass Filter of Substrate Integrated
Waveguide (SIW ) Based on S-shaped EBG

LI Dan' , TONG Chuang-ming' ?, PENG Peng ' ,YU Ding-wang'
(1.Air and Missile Defense College , Air Force Engineering University , Xi'an 710051 , China; 2. State Key
Lab of Millimeter Waves , Nanjing 210096 , China)

Abstract :A novel S-shaped electromagnetic band gap (EBG ) ultra-wideband band-pass filter based on sub-
strate integrated waveguide (SIW) is proposed . The filter is designed based on the band-stop characteris-
tics of EBG and can obtain ultra-wideband by etching different dimensional S-shaped on the surface of sub-
strate integrated waveguide .The designed band-pass filter with a center frequency as 9 .03 GHz and rela-
tive fractional bandwidth 26 .14% shows good band-pass characteristics with the frequency band between
7.857710 .21 GHz while the insertion loss is less than 1.54 dB and still the designed filter has the advan-
tage of narrow band-pass, low insertion loss, compacted and good selectivity etc. that$ better than the re-
sults in the referrence[ 810 ]. the good agreement between the measured results and the simulated results
demonstrates that the design of this proposed filter is effective .

Key Words :electromagnetic band-gap (EBG); ultra-wideband band-pass; substrate integrated waveguide
(SIW)
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Fig.l1 The S-shaped structure resonant unit

cell and equivalent circuit models
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Fig.2 The simulated results of one S-shaped structure
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Tab.l Three different size cells mm
N el e e
1 4.2 3.6 3.0
2 4.4 3.8 3.2
3 4.6 4.0 3.4
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Fig .3 The simulated results of three different size
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Tab .2 The simulated results of different size

RSF —20 dB#5EYEE /GHz  fo /GHz AR %8 /%%

1 7.74~10. 67 9.21 31.8
2 7.72~~10. 36 9. 04 29.2
3 7.687~9. 89 8.79 25.1
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Fig .4 Structure of filter
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Tab.3 Dimensions of filter mm

w L L Lso h W, Wso d p a
15.6 19.5 15.5 5 1 6.5 3 0.4 0.8 2.6
@ @ b b b el e e g &
2.2 1.8 0.9 0.8 0.7 4.4 3.8 3.2 0.8 0.8
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Tab .4 Comparison of the lowest return loss in passhand

EALi) RN AL B FE /dB
A 25.10
Rk 8] 11. 00
ik [9 ] 10. 87
SCHR[10 ] 15. 00
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Fig .5 The real object of bandpass filter
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Fig .6 Simulated and measured of S-parameterr
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