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Dosimetric Analysis for Human Exposure to Body-Mounted
Wireless Devices
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Abstract

A variety of wireless devices are commercially available now. Most of studies, however, have been directed to the
biological effects of mobile-phone EMF. In this paper, dosimetric analysis for wireless devices of head-mounted display
type and a wristwatch type were made to investigate possible biological effects of these devices. SAR(Specific Ab-
sorption Rate) distributions were calculated using FDTD(Finite Difference Time Domain) method, for adult human
models such as standard Korean human model and VHP(Visible Human Project) model, as well as scaled child models.
Measurements were also performed for SAM phantom wearing a simplified prototype for a wireless device for
validation of the simulation results. It has been found that children are more vulnerable to such exposure, and these
devices could cause some biological effects even for relatively lower power compared to conventional mobile pones.
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J3 1. Head-mouﬁted display %
Fig. 1. Structure of head-mounted display.
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Table 1. Electrical properties of the material used for
modeling the head-mounted display.

EHE H A&
Display 0.01 45
Frame 0.02 3.5
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Table 2. Size of VHP adult model and standard 13
year-old Korean boy. [Z9: mm]

VHP 13 year-old Scale

model | Korean model factor
Chest thickness 313.6 178.7 0.56
Chest width 549 260.9 0.48
Height 1,870 1,582.4 0.85
Head thickness 240 178.3 0.74
Head width 165 1547 0.94
Head length 250 227 0.91
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Fig. 2. SAR distribution in the VHP adult model
when the antenna is located in the side fra-
me.
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Fig. 3. SAR distribution in the VHP adult model
when the antenna is located in the front fra-
me.
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Fig. 4. SAR distribution in the down-scaled VHP mo-
del when the antenna is located in the side
frame.
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Fig. 5. SAR distribution in the Korean adult model
when the antenna is located in the side frame.
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Fig. ©. Structure of wristwatch type phone.
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Table 3. Electrical properties of material used for
modeling the wristwatch phone.

EAE Bl A&
Phone body 0.04 4.0
Strap 0.0007 225
Display ' 0.01 45
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18 7. Wristwatch-type phoneo] ¢ %Zo] $A
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Fig. 7. SAR distribution in the VHP adult model
when the wristwatch-type phone is located in
front of the mouth.

12 8. Wristwatch-type phoneo] &g X3 A%
o] VHP 2499 SAR 2

Fig. 8. SAR distribution in the down-scaled VHP mo-
del when the wristwatch-type phone is located
in waist.
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Table 4. Summary of the maximum 1 g averaged

SAR values. [ Wikg/W]
5 2449 &8 23y
QFEl| v} St '
i s | AW || AR e | YA

VHP Adult 13.15 | 23.82 | 523 233|638 | 249

Child (scaling
factor: 0.74)

Korean Adult | 15.00 | 31.60 | 7.97 | 424 {5.03 | 4.18

17.44 13579 16.24 | 629 |5.01 | 6.38
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Fig. 9. SAR measurement system and SAM phantom
mounted with the DUT.
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Table 5. Eectrical properties of liquid phantom.

1.8 GHz 24 GHz
HHHE | 248 [ uRds | =4S
Target value 40.0 1.4 39.2 1.8
Measurement 387 14 40.32 1.87

J% 10. 1.8 GHzol A SAM HE9] SAR BEE
Fig. 10. SAR distribution in the SAM phantom for
1.8 GHz exposure.

J2 11. 24 GHzol M SAM #HE9] SAR X%
Fig. 11. SAR distribution in the SAM phantom for
2.4 GHz exposure.
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Table 6. Comparison of the maximum | g averaged

SAR wvalues. [&9): Wike/W)
Frequency 1.8 GHz 24 GHz
Measurement 22.89 29.24
Simulation 20.14 25.50
Diff[M-8] (%) +13.65 -14.66
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