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A Study on the Small Loop Antenna with a Parasitic Loop
Structure for Multiband Mobile Phone Application
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Abstract

In this paper, the small loop antenna with a parasitic loop structure for penta-band mobile phone application is pro-
posed. This antenna is composed of a feed monopole, a radiating loop antenna with a parasitic loop structure and an
additional radiating element. The antenna is printed on the very thin flexible substrate to mount on the dielectric carrier
with a volume of 40 mmx11 mmx3 mm. The bandwidth of the proposed antenna is 402 MHz(773~1,175 MHz) for
low band and 583 MHz(1,622~2,205 MHz) for high band. As a result, the proposed antenna covers the five bands
of GSM850, GSM900, DCS1800, PCS1,900 and WCDMA for a 3:1 VSWR. Moreover, the radiation pattern, gain and
efficiency are appropriate for mobile handset. Therefore, this antenna is suitable for small sized multi-band mobile
handset applications.
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Ground Plane
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Fig. 1. Surface current distribution of the loop antenna.
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Fig. 2. Surface current distribution of the loop antenna
with parasitic loop.
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(a) Coupling feed meander loop antenna

b) 74 2 728 T4 oAl 2
(b) Coupling feed meander loop antenna with parasitic loop
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Fig. 3. Comparison of the loop antenna with and with-
out parasitic loop.
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{a) Loop antenna with additional radiating element
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(b} Return loss of the loop antenna with variation of the
fength of the additional radiating element
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Fig. 4. Characteristic of the loop antenna with addition-
al radiating element.
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Fig. 7. Measured radiation pattern.
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