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Dosimetry Analysis and Safety Evaluation of Realistic Head Models for Portable
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Table 1 The number of cells in each tissue of head
models.

A B C D E

bone 56,998 40,294 26,969 18,106 10,926
brain 109,506 74,220 46,862 29,730 15,590
muscle 74,135 49,512 29,556 19,399 9,823
eyeball 778 544 344 230 124
fat 2522 1,524 80 572 214
skin 27,575 21,646 16,525 12,263 8,145

total 271,514 187,740 121,135 80,300 44,822
unit : cell
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Table 2 Dielectric properties of tissues.

- Frequency

Tissue . 9oMHz  1.5GHz
% & ofSm] e ofSim]
Brain 441 089 428 108
Bone 174 019 161 0.2
Muscle 518 111 502 1.39
Eyeball 743 197 739 221
Fat 100 017 97 020
Skin  39.5 069  39.1 0.86

2=10.0 cm

Infant-size model (Type E)

Adult-size model (Type A)
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Fig.1 Realistic head models for adult and infant.
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Fig.2 FD-TD computation region and model
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configuration.
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Table 3 Thermal parameters of head tissues.

Tissue 0 Cp K b
Type  [kgm] [/kgC] [WmC] [WmC]
Bone 1810 1300 0.30 1401
Brain 1040 3500 0.60 37822

Muscle 1040 3500 0.60 3488

Eyeball 1010 3900 0.50 0

Fat 920 2300 0.22 816
__ Skin 1010 3500 050 8652

ha 10.5 [W/m2-°C]

ho . 50[W/meC]
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Fig.3 Dependence on head model size of localized peak SARs and peak
temperature-rises by portable telephones.
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Table 4 Localized peak SARs and peak temperature
rises in the head models for portable tele-
phones.

A B C D E
Peak SAR 1, [W/kg] 246 250 281 280 299
Peak SARuo; [W/kg] 196 200 214 217 214
Peak Temperature rise["C]v 0.184 0.186 0.148 0.147 0.145
Peak SAR 1z [W/kg] 231 229 238 253 245
159 1.60 1.59 1.65 1.63
0.181 0.177 0.142 0.148 0.146

900 MHz

1.5 GHz

Peak Temperature rise["C]
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Fig.4 Dependence on head model size of localized SARs and temperature-rises
at the hypothalamus by portable telephones.
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Table 5 Localized SARs and temperature rises at
the hypothalamus in the head models for
portable telephones.

- A B C D B

900MHz  SARi, [W/kg] 0.079 0.155 0.353 0.617 1.157
SARug [W/kg] 0.080 0.156 0.334 0.588 0.916
Temperature rise ['C]  0.003 0.007 0.015 0.026 0.047
1.5 GHz  SARu; [Wike] 0.021 0.040 0.074 0.162 0.448
SARio; [W/kg] 0.023 0.045 0.086 0.180 0.397
Temperature rise [C]  0.001 0.004 0.008 0.017 0.043
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