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3 Dimensional Mobile Phone Internal Antenna Using
the Helix Element
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Abstract

We designed and implemented a 3-dimensional structure internal antenna which has volume less than 1.5 cc for
mobile phone to improve efficiency and gain. Multiple bending for the resonance of small internal antenna derives
reduction of gain due to cancellation of antenna current. In this study, the current cancelation was reduced by the mini-
mization of antenna bending. And the helix element was applied for the purpose both compensation of short antenna
length and action of radiation element. For the verification of this study, a 1.5 cc volume 3D antenna which was fabri-
cated by the press method applied to the dual band mobile phone. Measurement showed that efficiencies and gains
under the slide down and up were 27.73 %, 0.29 dBi for the GSM band and 46.84 %, 2.27 dBi for the USPCS band,
and had good performance under the small antenna volume. H-plane radiation pattern showed omnidirectional for the
both band.
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Fig. 2. Geometry of proposed 3D antenna.
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Fig. 7. Assembled antenna into mobile phone.
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Table 1. Gain and efficiency of 3D antenna.

Freq. Peak gain Avg gain Eff.
[MHz] [dBi] [dBi] {%]
880 -2.06 -5.96 25.37
915 -2.82 -5.89 25.75
925 -5335 -8.47 14.23
960 -528 ~8.39 14.53
1,850 -0.72 —-6.84 20.68
1,910 -0.11 -6.07 2474
1,930 0.29 —-5.57 2173
1,990 -0.34 -6.31 2337
@) SFOIE b
(a) Slide down
Freq. Peak gain Avg gain Eff.
[MHz] [dBi] (dBi] {%]
880 ~1.06 -4.75 33.49
915 0.19 -3.30 46.82
925 -0.16 ~3.60 43.61
960 ~1.26 -4.80 33.15
1,850 1.29 -4.32 37.00
1,910 1.92 -3.80 41.71
1,930 227 -329 46.34
1,990 0.96 -4.54 35.19
(b) gol= 4
(b) Slide up
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