BEBHEBERGEE B178 $45% 20065 48

PCS A AEAYE Axst x5 A 7

Development of A Electromagnetic Exposure System
for In Vitro Experiments at PCS Band
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Abstract

In this paper, a rectangular-cavity-type exposure system for in vifro experiments has been developed for the
biological effect studies of radio frequency fields from handheld wireless telephones. It is fed with a A /8 monopole
antennas at the A /4 position of the top plate in order to excite fundamental TEip» mode and it allows the uniform
exposure of one 8.5 cm(inner diameter) petri dish. SARs inside the exposed medium have been characterized by
numerical simulations, using the FDTD method and by experimental dosimetry with fiberoptic temperature probes
(model 790, Luxtron Corp.).
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Fig. 1. Block diagram of the exposure system.
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Fig. 3. Manufactured in vitro exposure system.
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Table 1. Resonant characteristics of the exposure

setup.
wfokeo] G w gk fo[MHz] RL[dB]
No dish 1,790.0 19.9
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Table 2. Dielectric constants of the material.
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Fig. 4. Side view in modeling of exposure setup.
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Fig. 5. Electric field distribution of an in vitro ex-
posure setup.
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Fig. 6. SAR distribution in the culture fluid.
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Fig. 7. Measured position of temperature rise in petri
dish.
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Table 3. Comparison of the simulated and the mea-
sured SAR values.

B SAR [W/kg/W]
4%
Simulated Measured
Center(pl) 79 5.1
Middle(p2, 5, 7, 8) 104 10.7
Edge(p3, 4, 6, 9) 5.2 5.5
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Fig. 8. Temperature rise in a culture medium.
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Table 4. SAR values for given input powers.

A5 | gEY 9E SAR [W/kg]

%9 [W]| A9 (W] | Center | Middle | Edge
30 21.14 167.01 219.86 109.93
20 14.09 111.34 146.58 73.29
10 7.05 55.67 73.29 36.64
5 3.52 27.84 36.64 18.32
1 0.70 557 7.33 3.66
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