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Antenna optimization in the application of ultra-wideband communication
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Abstract: Ulira-wideband(UWB) communication shows its advantages of fast data transfer(100 Mb/s or
above) in a relatively short distance(typically below 10 m) with relatively weak power consumption (energy
spectrum below -41.3 dBm/MHz). Integrated with Multiple Input Multiple Output(MIMO) technology,
channel capacity could be further enhanced. As a critical link in the ultrawideband communication, UWB
antenna needs extra efforts in design optimization to boost the performance of the whole system. UWB
antenna is defined as the antenna whose bandwidth exceeds 500 MHz or relative bandwidth greater than
20%. This paper takes the most representative Vivaldi antenna as a show case for multi-objective
optimization design with statistical methods. The optimized miniaturized antenna(sized130 mm x 100 mm)
shows a —10 dB bandwidth of 2.4 GHz. The design method provides guidance in common wideband,
multi-parameter antenna design.
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Fig.6 Scatter plot of multi-object optimization Fig.7 VSWR of the antenna(1 GHz-4 GHz)
& 6 Z HbsE AL ES E B 7 RS L4 (1 GHz~4 GHz)

3 FEER

Z AWMEALE SRS HOLER 1, KRR A L, 3K Rogers Ultralam 2000(4 HL % %1 2.5, i
FEFAIEY] 0.001 9), JER 1.5 mm, BHJEE 0.018 mm. KL G010 S50 i Hof 280 W 2% 2.

# 1 Z Bieibints 24 # 2 RELHASHIFR
Tablel Parameter table from multi-object optimization Table2 Other parameters of the antenna
RJ/mm RJ/mm Wo/mm 6/mm G,/mm R/Imm L/mm Wimm Ly/mm Wa/mm t_Sub/mm t_Cu/mm
12 15 2 120 216 0.0425 130 100 60 3 15 0.018
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