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Inverted 7 Feeding PIFA for Gain Improvement
for the Mobile Phone
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Abstract

It is shown that inverted 7 feeder affects the gain improvement for the internal antenna of mobile phone. Generation
of current on the inverted 7 feeder, by the modification of conventional feeding structure for the PIFA and IFA, can
apply T matching theory to the new feeder. Therefore, inverted 7 feeder based on the T matching theory makes higher
radiation resistance, and also increases the gain. To verify inverted 7 feeding effect, feeder is applied to GSM/DCS
dual band conventional PIFA, and measured return loss and patterns. By measurement, it's shown that this new feeding
antenna has 0.23~0.84 dB higher average gain for GSM band and 0.01~1.74 dB higher average gain for DCS band
than conventional fed PIFA without resonant frequency change.
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Fig. 1. (a) Dipole antenna, (b) Dipole on the ground
plane, (c) IPI feeding dipole.
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Fig. 5. PIFA(a) and IPI-PIFA(b); with carrier(left), wi-
thout carrier(right).

H 1.9 o] FAF A5
Table 1. Dimension of IPI feeder.
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Fig. 6. Simulated return loss of PIFA and IPI-PIFA.
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Fig. 13. Measured H-plane pattern of IPI-PIFA on the
GSM band.
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Table 2. Detailed pattern data for Fig. 12 and 13(top:
PIFA, bottom: IPI-PIFA).

Frequency Max. Min. Avg. | Beam Peak

890 MHz -472 1 -625 } —-5.57 276’

902 MHz -432 | —-613 | -528 274

915 MHz -479 | -6.81 | —5.90 274'

935 MHz -4.09 | -658 | —-548 276'

947 MHz -415 | =715 | -5.76 276'

960 MHz -461 [ =793 | -627 276'

Frequency Max. Min. Avg. | Beam Peak

890 MHz -421 | =552 | -473 278

902 MHz =396 | —528 | —4.58 272

915 MHz -436 | —-6.01 | —515 274

935 MHz =392 | =577 | -496 286’

947 MHz -415 | -639 | —545 290"

960 MHz -441 | -7.08 | -6.04 288’
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Fig. 14. Measured H-plane pattem of PIFA on the
DCS band.
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Table 3. Detailed pattern data for Fig. 14 and 15(top:
PIFA, bottom: IPI-PIFA).

Frequency Max. Min. Avg. | Beam Peak

1,710 MHz | -3.09 | -992 | -6.69 320

1,745 MHz | —-4.15 | 1354 | —7.60 286'

1,785 MHz | -2.81 | —14.50 | —7.62 264'

1,805 MHz | -3.03 | —1589 | —-8.19 260'

1,840 MHz | -2.12 | 1397 | —-7.67 272

| 1,880 MHz | —-227 | -13.62 | -775 278

Frequency Max. Min. Avg. | Beam Peak

1,710 MHz | -2.59 | —-10.02 | -6.35 278

1,745 MHz | -2.44 | —1136 | —6.69 282

1,785 MHz | -2.46 | —12.60 | —6.98 286'

1,805 MHz | -227 | —13.63 | —7.17 278

1,840 MHz | -0.86 | —11.99 | —593 278

1,880 MHz | —-0.74 | —13.36 | —6.67 276'
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