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Simulation Methods of Electromagnetic Wave Specific
Absorption Rate (SAR) and the Simulation Results of Human
Head Model with Dental Implants in 5G Frequency Band
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Abstract

It becomes important to analyze the effects of electromagnetic wave on human body, as various wireless equipments
are widely used in daily life. SAR (specific absorption rate) is a parameter of the effects of electromagnetic wave on
human body. However, it considers only human tissues, and it is difficult to evaluate the effects of electromagnetic wave
when metal artifacts are inserted such as dental implants. This paper introduces a method to simulate SAR, and gets its
simulated results. Simulated SAR of human head model with dental implants in 30 GHz 5th generation mobile
communications (5G) frequency band is 250x10° W/kg in maximum and 858x10 1 W/kg in average. These values are
absolutely below 1.6 W/kg Korean domestic SAR limit.
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Fig. 2. XFdtd analysis tool and human head model.
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Fig. 3. Dental implant model.
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Fig. 4. SAR calculation in 5G frequency band.
J% 4. 5G Fub ol A2 SAR A&t

Run Details

30GHz_EMF_v01
Ext. Excitation (T/S), S5 data at waveform freq

ick on a value in the table to scale.)
Apply Edits To Which Scope: Single Frequency v

Quantity 30000 MHz

£} SAR Sensor (Raw)
Maxirnurn Value
Location of Maximum

01526 Wrkg
(-32.307 mm, 83.426 rm, -75.836 mm )
$562¢-07 Wrkg

8.014e-06 W

9330 kg

00003996 Wka
(-39.89 mm, 73.433 mm, -78.823 mm)
8562e-07 Wrkg

8.014e-06 W

9330 kg

0002498 Wka
(-30.912 mm, 79.429 mm, -72.948 mm )
8.562¢-07 Wrkg

8.01de-06 W/

9330 kg

<unknown >

Fig. 5. SAR calculation results in 5G frequency band.
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