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Abstract

For human exposure assessment of UHF RFID system, electric field distribution of commercial 900[MHz]
RFID antenna was measured and analyzed. Also, SAR(Specific Absorption Rate) of RFID antenna was
calculated by simulation, and compared with basic restrictions in EMF guidelines. For EMF exposure
assessment according to EN and IEC standards, the reader was tested for the normal operation, and electric
field from RFID antenna was measured at various distances and angles. For electric field measurement, narrow
band isotropic electric field probe was used, and the measurements were made at 0.3, 0.5, 1.0 and 1.5[m] for
every 15[°] angle from the antenna. Also, the rationale for measurement distance in EN and IEC standards is
analyzed from the measurement results.
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Antenna Radiation Pattern
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Table 1. Electromagnetic field measurement points and dimensions of RFID/EAS device types(3]
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' (@/b/e) Z2AAGUX) | ZAEID] =l 3 A
Single floor standing unit 15 20 8 120~160 - 40~80
Dual floor standing units 15 20 85 120~160 | 70~200 40~80
| Single unit in the floor 15 - 85 - 60~100 | 40~80
Single unit in the ceiling 15 - 85 210~300 | 60~100 40~80
Dual floor/ceiling units 15 - 85 210~300 | 60~100 40~80
“Walk-through” unit 15 20 & 210~300 | 70~300 05~50
Counter mounted unit 15 30 85 70~90 20~ 40 20~40
Wall mounted unit 15 20 - 60~160 | 20~100 20~50
Hand-held unit 15 10 - 70~140 @A 100~200cr]
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Fig. 2. Electric field measurement setup for RFID reader
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Table 2. Electric field measurement result for
RFID reader antenna at various angles
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03 05 1 15

0 16719 | 12483 | 6735 4.448
15 15211 | 13316 | 7.583 5.706
30 10.838 | 10171 | 5944 4.934

45 5.857 5476 2.504 2.823
60 3.668 2.927 2183 1.964
5 2.025 2.159 3.875 1.146
90 1.304 1.250 1017 0.775

105 1.084 1.279 0.893 0.825
120 0.983 1.029 1122 0.786
135 0.618 0617 0.617 0618
150 0.617 0.615 0615 0.625
165 1.159 1.039 0.979 0.824
180 1,058 0.880 0914 0.713
195 1.018 0.885 0.829 0.737
210 0.954 0.876 0.779 0.672
225 1,009 1.029 0.882 0.695
240 1.108 1155 0.848 0.813
255 2.281 1.637 1.160 1.159
270 2.347 2182 1.422 1.074
285 2979 2.568 1.942 1461
300 4.797 3.503 3.032 1.844
315 8.492 6.277 4.220 2.556
330 12.966 | 9.601 5.825 3.746
345 16091 | 13.065 | 6.785 4844
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