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A planar split ring resonator antenna array fed by Chebyshev network

Fan Yinling, LuPing, Huang Kama
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A 13x14 planar split ring resonator (SRR) antenna array with the Chebyshev feed network is
proposed. This antenna array consists of antenna elements and a Chebyshev feed network. Based on the principle of
the Yagi antenna, the radiating patch is designed as an antenna element of the director with the metal ground being the
reflector. The radiating patch is composed of three SRRs, an I-shaped resonator and two circular monopoles to
enhance the radiation capability of the antenna element and improves the antenna gain. The feed of the antenna
element is composed of arc monopoles, which improves the flexibility of adjusting the impedance matching.
Furthermore, the calculation of the current matrix is used to guide the design of the Chebyshev feed network, and the
non-uniform current distribution is used to reduce the side lobes. Moreover, the antenna element substrate is vertically
erected on the substrate of the feed network to reduce the aperture size of the array with the feed network. Finally, the
antenna array achieves a high gain of 22.3 dBi and low sidelobe level of —16 dB and —17.66 dB in E-plane and H-
respectively.
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Table 1 Size of main parameters
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Fig. 4 Impedance matching structure
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Fig. 5 Model of series feed network
65 ER ks L 25



wmooW ot 5

%

R

AU T) AN BT B S S0 4R S EE SR 1:0.909:0.747:0.548:0.349:0.222, M HE HL I He 1180 32 45 32 30 45 19 5 BE 5 B ot e, IRV 4% 1%
o BJE, 8 B S AT AR BT, IRl 6 Bk . 7E 10.1 GHz [ TAESR T, BE50 i i 0 25 | %) H 9 0
AN 7 Fios o IE AT TR KR, G5k e 00 45 T R 2R B HS S 4 5 19 0 A, B AR T O JHG R R AR

. AEmmmmmem | current density/ "t 1 O T J o] of & 5§
1 . m-!
(§A.4r2n1 %XIO“ | e S |
[ SR S N ST AN TN NN R .2.9653”00 g e A L B B B AR
RS SR e I I 1 - I R
[ IS I Y [ MO I 2281 3x10° @it 3 0 9 3 3 5 8§
=puleu N PP of= o ey gy~
R R s & gt WewW1 T Tp IS gag
1.369 5x10°
WS R S I 1141 30 a==hasssag
[ I ISR IEN R R 68555x10" Wl 1 150 0 33§ 89
e R e 4SS Ed0 b n oz aag
[ I NN SR M M 1.643 7x107 TRt 13 i =
i | e e e e s B B W
R B RV | |

Fig. 6 Feed network

Fig. 7 Surface current distribution on the antenna array
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Fig. 8 Chebyshev planar array
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