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A Dual Band Microstrip Antenna with Soft Surface for
Gapfiller Applications
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Abstract

In this paper, a dual band microstrip antenna with soft surface for gapfiller applications is proposed. The proposed
antenna with similar radiation pattern and gain is fabricated on RO4003 substrate with a dielectric constant of 3.38
and a thickness of 0.508 mm, and operates in IEEE 802.11a/b bands. The size of the antenna is 50x56.5x5.5 mm®
and the ground plane size including soft surface structure is 175.0x154.4 mm’. The antenna is fed by coaxial cable.
The simulated bandwidths of the antenna are 2.388~2.493 GHz and 5.561~6.051 GHz for VSWR<2. The gains are
10.63 dBi and 10.33 dBi, respectively, for the lower and upper bands.
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Fig. 1. The scenario of satellite communication inside
the tunnel.
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Fig. 2. Structure of dual band microstrip antenna.
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E 1. ol t9 rlojazsey vl A7) W
Table 1. The design parameters of the dua band mi-
crostrip antenna.

Design parameters in mm
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a 75 h 55
d 0.92 e 15
Isl 31 |sz 355
Ws1 21 Ws2 46.0
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Fig. 3. Return loss of the simulated antenna.
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Fig. 4. Variation of return loss with respect to the ver-
tical length of small dot.
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Fig. 5. Variation of return loss with respect to the ver-
tical of large Y-shaped slot.
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Fig. 6. Structure of proposed antenna.
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Fig. 10. Variation of radiation pattern with respect to
the diameter of r, at 2.44 GHz
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Fig. 11. Variation of radiation pattern with respect to
the diameter of r, at 5.85 GHz.
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Fig. 13. Variation of gain with respect to the distance
of s, at 5.85 GHz.
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Fig. 14. Variation of radiation pattern with respect to
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Fig. 19. Variation of radiation pattern with respect to
the distance of & a 5.85 GHz.
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Fig. 22. Current distributions at 2.44 GHz.
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Fig. 23. Current distributions at 5.85 GHz.
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AA W
Table 2. The design parameters of the optimized an-

tenna with soft surface.
Design parameters in mm

L1 56.5 Wi 50.0
L, 154.4 Wa 175.0
r 0.92 r 0.5
St 52.3 S 38.75
d 10.2 g 0.1
----- Simulated co-pol ===« Simulated cross-pol

Measured co-pol === = Measured cross-po!

----- Simulated co-pol == «=« Simulated cross-pol
Measured co-pol === = Measured cross-po!

----- Simulated co-pol =-=- Simulated cross-pol
Measured co-pol === Measured cross-pol
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Fig. 26. Radiation patterns at 5.76 GHz.
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