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Effects of the Case Currents of Mobile Phone on the
Antenna Characteristics
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Abstract

We present two effects of the case currents of a mobile phone on changing the radiation pattern of a PIFA and on
enhancing the bandwidth of the monopole antenna. In order to change the radiation pattern, a modification of the ground
plane is suggested to suppress the back radiation. The resulting gain is higher than that of a conventional PIFA by 0.5
dB. For enhancing the bandwidth, two parasitic metallic lines are added in the direction orthogonal to the monopole
to induce double resonances. The impedance bandwidth of the proposed structure is 341 MHz, which is nearly twice
of that of the conventional monopole.
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Fig. 1. PIFA operating at 900 MHz.
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Table 1. Parameter value of Fig. 1.
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Fig. 2. The back of proposed structure.
£ 2 7929 7 sheplE g
Table 2. Parameter value of Fig. 2.
713 2] (mm) 715 %) (mm)
a 1 h 1
b 90 h 2
g 2

19 29 BT E gt F e 90 mmE Qe e
&2 Foh 900 MHz B3] 14w o7k 2 3t
< Mtk 08 39 (a)= A|<HE PIFAS 9SS B
5 H, (b)s} (c)ol A UnkA Q] PIFAS} A|<tH PIFA
o] M3l B¥o] mE AAE HoZEh 18 39 (b)
oM B wpeh 7ro] AWrAQl PIFAY A%, WA}
A} FAH] MR ) 94 H7) o)
PIFA $1% o] =7 AA7F A=A, Ak
TZE AHE HW (0ol B nhe} 7o) HAW
HZ TAH AW 1805 JAHE 717 B
of Wb s ekE FY el FHol ZaA AA
PFAHA Bt ol WA A9 FAHE FHHe R

137



EEEHIEBERGE £18% H/2% 2001528

Shorting pin
Conducting
wire
\
\ Patch
Ground

Shorting wall
(a) AITE PIFAY) 9W
(a) Side view of proposed structure
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Fig. 3. Side view of proposed - structure and charge
distribution.
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Fig. 6. Field intensity distribution.
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Fig. 7. The geometry of the proposed antenna, La=70
mm, [=70 mm, W=37 mm, ¢=37 mm, 5=2
mm, ¢=3 mm, 4=5 mm.

Monopole |
antenna |
Parasitic ‘
metallic line
Shorting
wall

Ground plane

qE 8 AXY T2 AF BE
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Fig. 9. Simulated Sy, for the different lengths ‘c’.
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Fig. 10. Modified structure.
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