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4. Conclusions

We have measu.red the material constant of BSM 502, a material developed by Ban Seok
Material Development Company which absorbs the electromagnetic energy emitted by cellular
phones, using the coaxial line reflection/transmission method over the frequency range 0.5 to
2.0 GHz.

At 835 MHz the complex relative permittivity of the material was 48.7 — j 12.7, and the
relative permeability was 0.724 — j 6.56. Using these results, the attenuation constant was
calculated as 241 Np/m and the propagation constant as 208 rad/m. The fact that these two
constants are nearly the same magnitude implies that the material contains some ingredients of
large conductivity. A plane wave of 835 MHz impinging vertically on a planar slab of 1.00 mm
thickness made of the material has the reflection power ratio of 11.2 %, the transmission power
ratio of 62.4 %, and the aabsbrption power ratio of 26.4 %. Therefore, the material has a high
absorption power ratio and a low transmission power ratio, making it a superior absorption
material. _

A simulation using :thc'FDTD method was conducted to find the radiation intensity of a
dipole antenna with and without a small absorber made of the material. The absorber had
dimensions of 10 x 10 x 5 mm, and was located 10 mm from the dipole. As expecied, the
radiation intensity decreased in the shadow area of the absorber. The decrease was 3.2 dB when
the distance from the dipole was 27.5 mm, and 1.3 dB when the distance was-32.5 mm.
Therefore, we conclude that a small absorber made of the material, if attached betweén the
monopole antenna of a cellular phone and the human head, has the effect of decreasing the SAR

on the human head near the antenna.
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Figure 9. Comparison of the radiation intensities, with and without the absorber, versus the
distance from the antenna. The horizontal axis, which is a part of the x-axis, represents the
distance from the antenna, and an antenna voltage source is located at x = 0. The antenna is a

- dipole of 165 mm long. The absorber’s dimensions are 10 x 10 x 5 mm, and its center is 15 mm
from the antenna. The two graphs compare when the distance is greater than 27.5 mm in the
shadow area. The decrease in the radiation intensity due to the presence of the absorber is 3.2

dB when the distance is 27.5 mm, and 1.3 dB when the distance is 32.5 mm.
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absent. The Iawiconlal axis represents the x-axis, and e vartical axis the y-axs. The colored
eoiunn on the right has e suil of AR snd indicates reletive quantitiss. Note fhat the patiom i
srmidirectional acund the anenng 81 the Center.



a i “? e ? i z.& 3!] 44: : 43 : ‘Sﬂ 55 N

ot S e redaacion §

Bty pafeon op the r = § nhane whor e sbseber &

present. 1t i obserand that the rediacon imensity io the Swdow area, cused by the pozsenee of

e

- L ¥

the ahsorber, &= rrach weakor an e the LPPOSHT AR 10r0ss 1he anter



