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Reconfigurable beam steering U-slot patch antenna with high gain
for a wireless headset
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Abstract This paper presents reconfigurable beam steering patch antenna with high gain for a wireless headset.
Because existing antenna for wireless communication in headsets has an omni-directional radiation pattern, it has a
deleterious effect in the vicinity of the human head. To reduce this effect, this paper proposed an antenna comprised
of a U-slot and manufactured on a FR-4 substrate. The antenna operating at the 2.37-2.5 GHz band used a tapered
matching method to match the impedance between the feed part and patch part. To implement the beam steering
capability, the antenna used two PIN diodes. Using PIN diodes, the antenna presented three states (.5,, S, and S,)

in the maximum beam directions of the YZ-plane (0°, 30°, and 330°, respectively). The peak gains of the antenna
in the headset were 4.22-5.15 dBi. The fabricated antenna could communicate efficiently with a wireless headset.
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[Fig. 1] Beam direction of the proposed antenna.
(a) omni-directional antenna
(b) reconfigurable beam steering antenna
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[Fig. 2] Configuration and dimension of the
proposed antenna.
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[Fig. 3] DC biasing of the proposed antenna with
two PIN diodes.

[Table 1] Antenna states (S,, S, S,) by two PIN
diodes (PIN diodes 1, 2) and DC biasing

(DC 1, 2).
States PIN 1 PIN 2 DCL(V) | DC2(V)
S OFF OFF 0 0
S ON OFF 1 0
S, OFF ON 0 1
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[Fig. 4] Photograph of the fabricated prototype
antenna.

[Fig. 5] Photograph of measuring the antenna in
the headset.
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[Fig. 6] Simulated reflection coefficients (5;,) of
the antenna (.5,, S, and S,).
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[Fig. 7] Measured reflection coefficients (S;;) of

the antenna (.5,, 5;, and 5,).
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[Fig. 8] Simulated 3D radiation patterns of the
antenna (5,, 5;, and S,) at 2.44 GHz.
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[Fig. 9] Simulated radiation patterns of the antenna
(505

S, and §,) at 2.44 GHz.
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[Fig. 10] Measured radiation patterns of the antenna
(S, S, and S,) at 2.44 GHz.

[Table 2] Summary of the measured antenna performances.

Bw Maximum beam Peak

States g direction( ) gain

(Giz) .

) 0 (dBY)

S, 2.37-258 0 0 515

Sy 229-25 90 30 431

S, 23-25 270 330 422
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