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An Applicable Method of an Electromagnetic Wave Absorber for SAR
Reduction in the Human Head Exposed to Electromagnetic Fields
Radiated by a Cellular Phone
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Abstract

In order to reduce the specific absorption rate(SAR) in a human head exposed to electromagnetic fields
radiated by a cellular phone, we have analyzed an electromagnetic wave absorber attached to the handset. A
manufactured electromagnetic wave absorber was composed of Mn —Zn, which had complex relative permittivity
of 7.30-j0.05 and permeability of 2.20-j1.55. The SAR value from the electromagnetic wave absorber
attachment was calculated by using the nonuniform finite difference time domain(FDTD) algorithm and measured
by phantom model at 835 MHz. The SAR reduction due to the electromagnetic wave absorber are about 18 %
at 835 MHz. The V.S.W.R and radiation pattern of antenna are good agreement with the normal antenna. The
gain reduction due to the electroma+gnetic wave absorber are only 0.3 dB at 835 MHz. But the sensitivity of
cellular phone generally improves about 1 dB.
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Fig. 1. Computational region of head model and
cellular phone.
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Table 1. Electrical characteristics of human head
organization.
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Table 2. SAR calculation results for ferrite type.
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Fig. 2. Ferrite shapes for SAR calculation.
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Table 3. SAR calculation results for ferrite shape.
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Type A 0.00 Type 1 5.19
Type B 16.10 Type | 7.62
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Fig. 3. The measured SAR value of cellular phone.
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Fig. 4. The measured V.S.W.R. of cellular phone
antenna.
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Fig. 6. The position of handset for sensitivity me-
asurement.
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Fig. 7. The measured sensitivity of cellular phone.
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