BEBRHEEEHE F15% H1259% 204F 128 W3 2004-15-12-10
WY BnE ket 44 9 SAR 4

Internal Monopole Antenna Design for Multiband Operation
and SAR Analysis

MRS BN Y R R
Chan-Soo Shin « Ho-Sub Shin* - Nam Kim** - Jae-Ic Choi*** - Ju-Derk Park***
/] <

Tz % S 872 §9td SARE AR 4 gl PCS, IMT-2000 o & 3 7430
ExZ dEUE 2AAT HAE Aste] dElv 54 R SAR §FS 1A T A=
Hatol A3 ATt o8 T e WA Z3 SN SAR #E Ze WH B
E ¢HUE AAsUT 4AE UL A%E FHEA gAs] AEF A ik I A3t SAR @2
lg 2 10g 3 AF27} 0656, 0.387 Wheoldth. o] Z4E W2 AA 4NN LT 122 SAR
& SR 21 2% HAE W9 EeE duUUE BAT FUES A 0686 Wke(l g 71F), 0356
Whg(10 g 71%)8] 232 QUL 9738 B d delvhe] A$E 133, 0812 Wheol ot 38 HH B d
Qe bl SAR ol oF 50 % W& AAE AUt

Abstract

In this paper, meander-line planar monopole antenna mounted on PCS/IMT-2000/WLAN handset for SAR reduction
is designed. Frequency characteristics and SAR value optimized with various design parameters are analyzed and
designed. Designed internal monopole antenna mounted on the handset is simulated. The | g and 10 g peak average
SARs of internal monopole antenna are 0.656 and 0.387 W/kg respectively. And internal monopole antenna and external
monopole antenna attached on the handset are tested. As a result, internal monopole antenna's 1 g and 10 g peak
average SARs are 0.686 and 0.356 W/kg. And external monopole antenna's results are 1.33 and 0.812 Wikg,
respectively. So internal monopole antenna has a about 50 % SAR reduction in comparison with external monopole
antenna.
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Fig. 1. Geometry and dimensions of the proposed
low-profile planar monopole antenna for PCS/
IMT-2000/WLANs operation.
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Fig. 2. Return loss as a function of the thickness of
FR4 substrate.
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Fig. 3. Return loss as a function of the permittivity of
FR4 substrate.
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Fig. 4. Return loss as a function of antenna length.
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Fig. 6. Photograph of the fabricated antenna.
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Fig. 8. Radiation patterns of the fabricated antenna.
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902 MHz | 1747 MHz | pensity

Z7E}
A e | Sm | e | Sm | [kefm]

SAM liquid | 415 | 097 | 400 | 140 1,000

SAM shell 35 0 35 0 1,000
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Fig. 9. 1 g and 10 g peak averaged SARs caused by internal monopole mounted on folder-type handset

down-case [XY plane].
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Fig. 12. Test result(Mounted external monopole antenna on mobile phone).
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Table 2. SAR simulation test condition.
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