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A Design of Multi-Band Chip Antenna for Mobile Handsets
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Abstract

The paper introduces mobile handset multi-band chip antenna to be used on meander tine PIFA structure and parasite
patch. The proposed antenna uses an FR-4 substrate. The top layer is consist of meander lines PIFA structure to
implement GSM900 and is connected with each pad and meander line on the via-hole for maximize space efficiency.
The middle layer is designed with the signal line and gap to implement a DCS and PCS bands, the bottom layer which
is added to a parasite patch on the ground can be show an adjust of frequency and impedance character by the connec-
tion of the radiators of middle layer and coupling. The fabricated antenna with the dimension of 28x6x4 mm’. The
ground plane a dimension of 45x90 mm, designed by a commercial software CST simulator. The experimental results
show that the bandwidth for(VSWR<3) is 90(875~965) MHz in GSM900 band operation and 380(1,670~2,050) MHz
in DCS, PCS band operation. The maximum gains of antenna are 0.25 dBi, 3.65 dBi and 3.3 dBi at resonance frequen-
cies and it has omni-directional pattern practically.
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Fig. 1. PCB multi layer structure.
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Fig. 2. Geometry of the proposed antenna.
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Fig. 3. Current distribution at operating frequency(850
MHz).
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Fig. 5. Return loss ratio a line length(Ly).
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Fig. 6. Return loss ratio a line length(Ls).
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Fig. 7. Impedance variations with the different parasite
patch(Ls) length(4~12 mm).
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Fig. 8. Current distribution in the DCS and PCS band
(1,850 MHz).
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Table 1. The value of the design parameter.
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Fig. 9. The fabricated antenna.
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Fig. 10. Installation of designed antenna to test jig.

u

7} e 243 9153 45490 mmE A E
AHth F 19 FX W3S o] 85 ZY
A A 238 AL S8E I8 119 Y
th 232 AgilentAte] ESO7TIBE 2o, =4
A IHVSWR<3) GSM900 thF el X+ 90(875~965)

. |

...................... {6 dB

e e

112

Return Loss (dB)

. e—m—— Meamrement

e —

018 10 117. 1i4 1'.6 118 lzﬂ 211
Frequency (GHz)
J8 1. Ngdold 2 &4 A
Fig. 11. The simulated and measured resulfs.
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Table 2. Measured radiation pattern for the proposed

antenna.
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Fig. 12. Measured radiation patterns.
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