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Improvement of Radiation Performance of Mobile Phone
Antenna Using PIFA on U-Shaped Ground Plane
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Abstract

In this paper, we propose antenna topology and ground plane shape to improve the performance of PIFA (Planar
Inverted F Antenna) which is built-in mobile phone. First, we designed the PIFA antenna consists of multiple radiators
to provide multi-current paths. Then we designed U-shaped ground plane on the PCB under the antenna. The proposed
antenna structure shows TRP/TIS improvement of 2.0 dB/3.7 dB for GSM and 2.2 dB/ 2.0 dB for DCS and 0.8 dB/1.5
dB for PCS and 1.3 dB/0.7 dB for WCDMA at the free space.
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Fig. 1. Original antenna & ground plane structure.
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Fig. 2. Simulated §); of the original structure.
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Fig. 3. Current distribution at 900 MHz.
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Fig. 4. Simulated Sy, of the proposed structure.
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Table 1. TRP and TIS of the original structure.

Free space Hand phantom

Band

TRP(dBm) | TIS(dBm) | TRP(dBm) | TIS(dBm)

EGSM 27.1 —-101.4 23.0 —-98.2

DCS 252 -104.2 20.7 —-100.8

PCS 26.6 —-104.9 24.1 -1018

WCDMA 206 -108.1 175 ’ -104.2
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Fig. 6. Measured S1; of the proposed structure.
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Fig. 8. Variation of §); with respect to the space bet-
ween antenna radiator & ground plane.
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Fig. 11. Radiation pattern in H-plane.
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Table 2. TRP and TIS of the final proposed structure
in the free space.

AR A& A
Band (dBm) (dBm) (

TRP | TIS |TRP | TIS | TRP | TIS
EGSM | 27.01 [-1014| 29.1 | -105.1| +20 | 437
DCS 252 | =1042) 274 | —1062] 22 | +20
PCS 26.6 | —1049) 274 | -1064] +0.8 | +15
WCDMA | 20.6 | —108.1] 21.9 | ~1088| +13 | +0.7
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Table 3. TRP and TIS of the final proposed structure

in the hand phantom.

el A 9] TRP

AA A L
Band (dBm) (dBm) ()
TRP | TIS | TRP | TIS TRP | TIS
EGSM 23.0 1 9821245 ) ~999 ) +1.5 | +1.7
DCS 207 1—100.8] 23.0 | —102.0] +2.3 | +1.2
PCS 24.1 1 —~101.8; 23.8 | —103.1| —03 | +1.3
WCDMA | 17.5 1 —104.21 18.7 | ~1053] +1.2 | +1.1
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