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Design of a Multi-band Internal Antenna Using Half Wavelength Loaded
Line Structure for Mobile Handset Applications
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Abstract

In this paper, novel internal antenna with its controllable resonant frequency is presented for triple-band or over
mobile handsets. The operating range can include GSM(880~960 MHz), GPS(1,575+10 MHz), DCS(1,710~1,880
MHz), US-PCS(1,850~1,990 MHz), and W-CDMA(1,920~2,170 MHz). The proposed antenna is realized by
combination of a half wavelength loaded line and a shorted monopole. A single shorting and feeding points are used
and they are common to both antenna structures. By controlling a value of lumped inductance element between shorting
point and ground plane, the antenna provides enough bandwidth to cover DCS, US-PCS, and W-CDMA respectively.
When these higher bands are controlled by the values of inductance, resonant characteristics in GSM and GPS bands
are maintained. In this work, maximum value of the inductor is limited within 3.3 nH to mitigate gain degradation
from frequency tuning. As a result, measured maximum gain of antenna is —0.58~—0.30 dBi in the GSM band,
—0.57~0.43 dBi in the GPS band and 0.38~1.15 dBi in the DCS/US-PCS/W-CDMA band. In higher band, the
proposed antenna is certified that resonant frequency of about 240 MHz can be effectively controlled within gain
variation of about 0.77 dB by simulation and measurement.
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Fig. 1. Geometry of the proposed antenna.
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Table 1. Measured peak gain of the proposed antenna.
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