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Design of the IPI-IFA using the Inverted PI Feeder
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Abstract

Design of [PI(Inverted PI) feeding internal antenna for the gain improvement of mobile phone was proposed.
IPI feeding structure affects on both low radiation resistance of antenna and increase current for the internal
antenna such as [FA(Inverted F Antenna). By these facts, antenna fed by IPI can get the gain improvement
with increasing radiation efficiency. For the verification, we applied IPI feeding structure to conventional quad
band IFA. Measurement shows that IPI-IFA has 0.3~2.0[dB] higher gain than conventional IFA on
GSM/DCS/USPCS/WCDMA band.
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Fig 2. IFA model(a) and Simulated return
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Fig 3. Measured return loss of PCS band
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Fig 4. Measured E1-Plane and H-Plane on the PCS
band
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Fig 7. Current density on IFA and IPI-IFA
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Fig 8. Peak resistance IFA and IPI-IFA
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Fig 10. Measured return loss of IFA and IPI-IFA Fig 1. Radiation pattern on GSM band
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Frag Beam Peak Beam Null

[MBz] | Valwe | [deg] Valus | [deg]
1850 m | -1144 | 50 -11.762 | 135 4379 -5.518
1910 m | -1229 | 50 -10857 | 80 4770 -5.599
1930 m | -0830 | 50 -10613 | 185 3876 -5.493
1990 W\ -1084 | 45 -12748 | 75 4103 -6.155

Beam Width Average

(a) IFA

Frag Beam Peak Beam Null

[MHz] | Value [deg] Valus [dag]
1850 m|-1.241 | -5 | -11.236 | 110 85.58 -4.893
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1990 W | -2257 | 35 | -11942 | -115 §a.51 -6.338
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Fig 13. Radiation pattern on USPCS band
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2. IFA & IPI-IFAO| st X dhAlg
Table 2. Measured radiation efficiency of
IFA and IPI-IFA
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IFA IPI-IFA
880 24.24% 34.85%
915 31.53% 40.33%
925 35.06% 39.63%
960 32.13% 17.58%
1710 16.40% 22.84%
1785 29.81% 40.08%
1805 27.58% 40.18%
1850 39.29% 49.61%
1880 41.76% 49.56%
1910 41.32% 4751%
1920 41.84% 47.44%
1930 44.77% 44.97%
1980 36.46% 37.93%
1990 36.75% 35.84%
2110 31.21% 29.20%
2170 34.42% 32.53%
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