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HIGH-GAIN MICROSTRIP ANTENNA BASED ON
INDUCTOR-LOADED TRANSMISSION LINE

TANG Hang-Fei, JIE Xiao-Yong, ZHAO Xiao-Peng
(Department of Applied Physics, Northwestern Polytechnical University,Xi’an 710072, China)

Abstract: A high-gain rectangular microstrip antenna was designed based on the particular nonlinear dispersion relation of
inductor-loaded transmission line. On the condition of keeping the center operating frequency almost unchanged, gain of the
proposed antenna can be enhanced effectively by a simple enlargement of its physical size, and the gain is adjustable. It is
shown that the measured gain of the proposed antenna increases by 1. 88 dBi comparing with that of the conventional micros-

trip antenna.
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Fig.1 IL-TL, (a) equivalent circuit model for the unit cell,
(b)dispersion diagram
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Fig.2 Schematic view of the unit cell for inductor-loaded mi-
crostrip line
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Fig.3 The geometrical dimension sketch of IL-TL antenna
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Table 1 The dimensions and simulated results of the anten-
nas

L W Frequency Return loss Peak gain

Avemnas m n ) (mm) (CH)  (dB) (4B

AQ - — 89 1.3 9.08 -34.41 6.98
A-l 2 2 132 132 9.14 -29.34 9.26
A2 2 3 132 198 9.14 -21.60 9.54
B - — 99 130 8.26 ~36.20 1.2
B-1 3 3 198 19.8 8.4 -34.63 9.98
B-2 3 4 198 264 8.32 -19.12 10.50
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Fig.4 Simulated radiation patterns of A0 ,A-2 and B-2
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Fig.5 Photograph of the prototypes
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Fig.6 Simulated and measured return loss of A-0 and A-2
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Fig.7 Measured radiation patterns of A-Q and A-2
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