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IPI feeding structure for the gain improvement of IFA
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Abstract

Design of IPI feeding structure affecting the antenna gain improvement of mobile phone was investigated.
IPI feeder which based on the T matching theory increase line current for internal antenna such as IFA. So
IPI feeder makes higher radiation resistance, and also increases the gain with increasing radiation efficiency.
To verify IPI feeding effect, feeder is applied to conventional CDMA/DCS dual band IFA. Measurement
shows that IPI-IFA has 0.5 ~ 1.4[dBi] higher gain than conventional IFA at CDMA/DCS band. Resonant
frequency did not change.
Key word : Inverted PI(IPI), IFA, IPI-IFA, Internal antenna
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I. IPI-IFA
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J8 1. PCS it e IFA
Fig 1. IFA of PCS band

a2 2. Quad ¥ IFA
Fig 2. IFA of QUAD band
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% 3. M-IFA 22
Fig 3. M-IFA model

a8 5. IPI- IFA 24

O3 4= [FAY AR E¥o|g Ao )= Fig 5. IPI-IFA model
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(b) DCS td
T2 4. IFAS M7 2%
Fig 4. Current density on IFA
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(b) DCS td
8 6. IPI-IFA MRE%
Fig 6. Current density on IFA- IFA
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IFA VS IPIHIFA Peak Resistance
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Fig 7. Peak resistance of IFA and IFI-IFA
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% 8. Mzst M-IFA
Fig 8. Manufactured M—-IFA
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a8 9. MESH IPI-IFA
Fig 9. Manufactured IPI-IFA
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Fig 10. Manufactured M-IFA
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824.00000 MHz 47.576 0 L1E.735-47
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O3 11, IPI-IFA HRA} £&A
Fig 11. Measured return loss of IPI-IFA
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(b) IPI-IFA =A} &
8 12. CDMA tid SAF DiH
Fig 12. Radiation pattern of CDMA band
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Fig 12. Radiation pattern of DCS band

—_—

a3y
 EE P oS BF AAFeE $74

4= IFA9} IPI-1FAY] HIWEAS 93
data©] 3 =



822

o =l
S 1T 4

)

Eff. Ave. Gain Peak Gain Directivity
GlEgLEncY £ (dBi) (dB)) (dB)
824 MHz 20 5£.94 1.92 5.02
837 MHz 21 624 .04 5.20
849 MHz 23 637 -1.09 5.28
869 MHz 21 5.80 157 523
881 MHz 19 1.9 2.16 5.13
894 MHz 17 7.84 283 5.01
1710 MHz 16 .88 3.4 4.64
1745 MHz 14 8.46 4.07 4.39
1785 MHz 1" 8.64 448 4.16
1805 MHz 15 8.24 4.01 423
1840 MHz 18 7.52 3.3 4.40
1880 MHz 20 694 2.3 481

T B Hhve, Gain  EPsak Gain
dei |3D Average Gain & Peak Galnl (dBI) (dBi)
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o Al il |
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| 2 3 4 5 B 7 8 4 10 1 12 13 14 15 16 17 18
Eff. Ave. Gain Peak Gain Directivity
BEEQUENCY () (dBi) (dBi) (dBi)
824 MHz 28 5.54 £0.72 4.82
837 MHz 22 £.55 -1.55 5.00
849 MHz 17 783 2.76 5.07
869 MHz 10 -10.09 4.96 5.13
881 MHz 8 -10.87 5.72 5.15
894 MHz 6 -12.14 £.80 5.34
1710 MHz 29 532 0.60 4.712
1745 MHz 32 4.99 0.04 5.02
1785 MHz 25 6.08 095 5.13
1805 MHz 23 £.43 -1.30 5.14
1840 MHz 20 .07 -1.92 5.15
1880 MHz 17 .07 2.9 4.86
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(b) IPI-IFA Data
T2 14, IFASL IPI-IFA H|I Data
Fig 14. Compare data of IFA and IPI-IFA
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