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Effects of High Frequency Electromagnetic Fields Emitted from Digital Cellular Telephones
on Electronic Pocket Dosimeters

Shizuhiko Deji and Kunihide Nishizawa

Graduate School of Environmental Studies & Radioisotope Research Center, Nagoya University

Electric field strength distribution around the digital cellular telephone (cell phone) transmitting 1.5GHz band was
analyzed by using an isotropic probe. Five types of electronic pocket dosimeters (EPDs) were exposed to the fields for
50sec under four kinds of configurations relative to the cell phone. The field distribution expanded around the an-
tenna and had a maximum strength level of 36.5+0.3V/m. The cell phone caused abnormally high values (wrong dos-
ages) to four EPDs out of five due to electromagnetic interference. Three out of the four EPDs exceeded the upper
limits of dose range depending on the configurations, and the maximum value of wrong dosage among the EPDs was
1,283 uSv. The minimum distance preventing electromagnetic interference (protection distance) differed with each
EPD and ranged from 2.0cm to 21.0cm. The electromagnetic immunity levels of EPD-1, 2, 3, 4 and 5 were 13.3, >35,
>32,9.2 and 235 V/m, respectively. Although the immunity levels were either equal to or greater than the IEC-stan-
dard level, those of the EPDs should be enhanced greater than the IEC-standard from the standpoint of radiation pro-

electromagnetic immunity
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Fig. 1 Cylindrical coordinate system (r, 8, z)defined on cell phone
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Fig. 2 Electronic pocket dosimeter
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Fig. 3 Configuration of EPD relative to cell phone
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Fig. 4 Electric field distribution around cell phone in longitudinal section in a direction of 150
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Fig. 5 The relationship between dose and distance from cell
phone
Type: EPD-1, Configuration: Parallel-front, Exposure time: 50sec
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Table 1 Protection distance and electromagnetic immunity level of EPD

Protection distance Electromagnetic

EPD Section Configuration (cm) immunity level (V/m)
1 A Parallel-front 13.0 13.3
2 D Parallel-front 4.0 >35
3 C Perpendicular-front 2.0 >32
4 A Parallel-front 21.0 9.2
5 All All n.d. >35

n.d.: not detected
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