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60 GHz Low-Lossy Wideband Metasurface Antenna Array
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Abstract; A 60 GHz 1 X 2 gap waveguide coupled feed broadband antenna array based on hypersurface is
studied. In order to reduce the transmission loss, the antenna array is fed by an optimized gap waveguide pow-
er divider. The electromagnetic band gap structure is placed on both sides of the gap waveguide transmission
line, and the energy is coupled with the super surface of the top layer through the gap., so as to radiate into
space. The antenna array is mounted on the Rogers 4350b dielectric substrate. The quasi TM30 resonant mode
introduced by the hypersurface radiator is combined with the eigenmode of the slot radiating element to improve
the bandwidth and gain of the antenna. The research results show that the antenna array —10dB | S,, | band-
width, the simulation results are 49. 3 to 65. 0 GHz, the measured one ranges from 48. 5 to 64. 8 GHz, cover-
ing 57.0 to 64. 0 GHz unauthorized millimeterwave communication band; in the matching bandwidth, the max-
imum gain of the antenna is 11. 8db, and the 3dB gain bandwidth is 15%.
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Fig. 1 Main structure of antenna array

1.1 BRELEHNET

V] 2 Sy 8 4% T F1 2 M 3 T 3 o 6 TR A
S B A GE A . P 2 o, AT B 5 o, <>
S 58 BT BE 5 o, g B TE B 5 o o 5% o 4 B OE Q
FE 54 SR BE R K B P 2 T B S 13 D
Yl B 0. 1 mm B 4B W K (0. 85 mm X 0. 85 <>
mm) 2 i, 8 2 10 R 2 N 15 4R (2. 5 mm X 1 <>
mm). 3 5 B #EfF BT DL R B, HL 3R A IR R

0%

FEAE 3 NS (B 3Ca)) B iE T M R i 254 51 A R (b) 2 1 ik 2
OS2 A TM, (AR Mz RS
S 5 T 1 S L A Rl T 2% A Fig. 2 Schematic diagram of super surface

TF 32 S HE 4 model 4, {NE 4 iz,

(a) REZTH AL (b B 1 (o) BEA R 2

http: / www, hdxb. hqu. edu. cn



656 (RPN i K QS RE S S 3 TP) 2020 4

(d) #EH 3 (e) BRI 4
PRl 3 T A A A A A L O

Fig. 3 Characteristic mode current of trans-supersurface radiator
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