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Design and preparation of 1. 37 GHz fabric microstrip patch antennas

Jin Yi, Liu Sihao, Yang Xudong, Hu Jiyong
College of Textiles, Donghua University, Shanghai 201620, China

Abstract; In order to promote the application of Beidou navigation satellite system in the wearable
field and solve the problem of insufficient flexibility of traditional hard antennas, based on the
empirical formula of microstrip patch antenna design, combined with HFSS software modeling
optimization and weaving process, fabric microstrip patch antennas were designed and prepared.
Through theoretical calculation and parametric simulation, an antenna structure with a resonant
frequency of 1.37 GHz was obtained by optimizing the patch geometric size. The return loss (S,,)
at the resonant point was —25.45 dB, the gain was 5. 45 dB, and the size was reduced by 46. 29%
compared to pre-optimized version. The results showed that, using commercial conductive yarns and
industrial rapier looms, the integrated weaving of antenna radiation elements and the substrate was
realized through multi-layer junction structure. The weft density of the fabric had a significant
positive correlation with the resonant frequency (with a correlation coefficient of 0.982). As the
weft density increased, the resonant point shifted towards higher frequencies and the return loss

decreased. The research proves that flexible fabric microstrip patch antennas that meet performance
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requirements can be prepared by using commercial conductive materials and industrial weaving

processes.

Keywords: fabric microstrip patch antenna; preparation process; radiation performance; simulation
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Fig. 1 Theoretical geometric structure sizes of the fabric

microstrip patch antenna
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Fig.2 Machine drawing of the fabric microstrip patch antenna

F2 IR HFSS R F ) R 450 RO Bt
I R R EAL T 2 i 3 SR Z iy S22 )
FR AT ATR > 5 FEA o 1) — R AL RIZD L BUE IR
ST, s R RPN A, )= 5 R Z [l i
FEZE R UG T 1] 9 i R AR T 28 i . 5 1
PN 2L LAE AR A _EALIK 125 5 U, %
JRAY PGS — D24 L R R 2%
G — A b, Jo AL 514, SUd KA
FRARRR ST AR 0 SRS PSR D 5 | 26 iR e Rk &5k

— 4 —

Hh A S H P T P U R o R O Y L, o SE
PEERLP LT 128 B E B R A Y JR 1T 46, 4L 58
Wi B R 174 PR R HAR 03 B Jm >R FHAH
] i 77 AEUE IB R o

SR FHCHE 1t 08 07 2O U e I e R 2tk AT
WA TERZR HLZ AR DRGSR i+
Moo, fE KRR 5 2RIE S ok ] B /R SMA
( Subminiature version A) #%3k il 5 19 2L W T G
h REIAFEWE 3 s,

B3 Rl R &R

Fig.3 Sample of the fabric microstrip patch antenna
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Fig.5 Simulation performance of fabric microstrip

patch antennas before and after optimization
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