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Harmonic suppression circularly polarized antenna based on SIW
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Abstract: In microwave energy transmission and wireless communications system, the antenna needs
to be low-profiled, and easy to be integrated with planar circuits. A novel single fed cavity backed
circularly polarized ring slot antenna with harmonic suppression function is proposed. The antenna
operates at 5.8 GHz and adopts a novel guided wave structure, Substrate Integrated Waveguide(SIW), to
suppress surface waves and increase antenna gain. The substirate integrated waveguide is integrated on the
substrate through two rows of metal via, and the short circuit annular gap is etched on the substrate to
radiate electromagnetic waves. Antenna fed by 50 ) microstrip line to SIW transition is adopted, and a
parallel branch in the feeding line is introduced to realize suppressing harmonics based on the substrate
integrated waveguide structure. Through fabricating and testing, the axial ratio of the antenna is 0.67 dB,
the gain is 6.9 dBi, the impedance matching is good, and the front to back ratio is 22 dB. The simulated
results are in good agreement with the measured results.
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Fig.1 Antenna structure diagram
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Tablel Optimized parameters of the proposed antenna(unit:mm)
[ L, r r a p h d; I3 ry k g t a w d
42 41 14.1 9.05 13 1.2 5.2 2.2 4 3.7 1.1 3.05 4 2.2 0.8 0.6




300 KHZMESBRFEEFER 5516 %

2 HBRHW

% Bh A BR T 7 1k B L WA A5 B F Ansoft HFSS 15.0, XF K&k BEf7 07 Bk, n Tk, KRELsey g 2 fr
TN RER I AR T Agilent 23 ] ) 2% o I 2% 43 BT A E8363B A7, i B AN S f2 5 R B 151 3 i .
KELAE O % 5.8 GHz I 5T R BUK T -10 dB AYHF 56 60 MHz(5.77~5.83 GHz) . SZilll Kk I 5t & 5% F-10 dB
)7 98 /& 100 MHz(5.75~5.85GHz), M5 R T 05 B 45 R o X il 25 2 AR I TR 25 . SMA $23k i S 2R 2
S MRS BRSPS, SR R AR B A R RO IR 22 S8 b, KETE 11.6 GHz &b, {5 B R4t
FE R -0.867 dB, 1Y ST R ERH-0.58 dB, SEIR T U I S0 o

(a) top view of the antenna (b) bottom view of the antenna

Fig.2 Photograph of the proposed antenna
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