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Beam Steering Antenna Using Microstrip Patch with U-Slot
for Wearable Fabric Applications
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Abstract

Reconfigurable beam steering using microstrippatch antenna with U-slot is proposed for wearable fabric applications.
The proposed antenna is manufactured on a fabric substrate, and designed to steer the beam directions at the operation
frequency of 6.0 GHz. The U-shaped slot and the indirect feeding-techniques are utilized in designing the proposed
antenna. By the configuration of two artificial switches(So, S), S») in between the indirect feed and the antenna patch,
the antenna has three beam directions. The maximum beam directions are steerable in the yz-plane( 6=0°, 30°, 331°),
and the overall HPBW is 115°. The measured peak gains are 6.11~6.69 dBi.
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Fig. 1. Schematic diagram of the proposed beam stee-
ring patch antenna on fabric substrate.
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Fig. 2. Geometry of the proposed antenna(unit: mm).
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Table 1. Antenna configuration by the switches on/

off states.
State Switch (1) Switch (2)
So Off Off
Si On Off
S Off On
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Reflection Coefficient [dB]

-25

0 1 2 3 4 5 6 7
Frequency [GHz]
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(a) Without two holes of U-shaped slot
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(b) With two holes of U-shaped slot
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Fig. 3. Simulated reflection coefficient of the proposed
antenna.
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Fig. 4. Simulation result of the surface current distri-
bution on the antenna(S,, Si, S>).
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Fig. 5. DC bias circuit using RF switches.
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Table 2. Antenna configuration by DC voltage.

S(] S] S2
DC1 0 1 0
DC2 0 0 1
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Fig. 6. Photograph of the proposed antenna.
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Fig. 7. Measured reflection coefficient(So, Si, S2).
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Table 3. Summary of the antenna performance(Max.
beam direction, peak gain, HPBW).
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