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ABSTRACT

This thesis presents the spiral square loop antenna for the radio frequency identification
(RFID) system at high frequency band (13.56 MHz). The number of loops and spacing between

loops is used to analyze the antenna parameters to obtain the suitable structure. The spiral
structure can provide the magnetic field distribution to cover specific area in various

directions. The antenna prototype was fabricated and measured. It is found that the measured
percentages of volume are F,, = 86.17%, RH = 100% and £, , = 82.71%, respectively,
where the percentage of volume is related to the communication performance between readers
and tags. The percentage of the detection accuracy for the multiple tags in x-axis is 92%, y-axis is
97.33% and z-axis is 90%, respectively. The experimental results can verify the useful of antenna

performance in HF-RFID system.
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Wire | Dia.in Dia. in Cross Wire Dia. in Dia. in Cross

Size Mils Mils Ohms/ | section Size Mils Mils Ohms/ | section
(AWG) | (bare) (coated) | 1000 ft. | (mils) (AWG) | (bare) (coated) | 1000 ft. | (mils)
1 2893 - 0.126 83690 26 15.9 17.2 41.0 253
2 287.6 - 0.156 66360 27 142 15.4 51.4 202
3 2294 - 0.197 52620 28 12.6 13.8 65.3 159
4 2043 - 0.249 41740 29 11.3 12.3 81.2 133
5 181.9 - 0313 33090 30 10.0 11.0 106 100
6 162.0 7 0.395 26240 31 8.9 9.9 131 79.3
7 166.3 - 0.498 20820 32 8.0 6.8 162 64.0
8 128.5 131.6 0.628 16510 33 vy 7.9 206 50.4
9 114.4 1163 0.793 13090 34 6.3 7.0 261 39.7
10 101.9 106.2 0.999 10380 35 5.6 6.3 331 31.4
11 90.7 93.5 1.26 8230 36 5.0 5.7 415 250
12 80.8 83.3 1.59 6530 37 4.5 5.1 512 20.2
13 72.0 74.1 2.00 5180 38 4.0 4.5 648 16.0
14 64.1 66.7 2.52 4110 39 35 4.0 847 12.2
15. 57.1 59.5 3.18 3260 40 3.1 35 1080 9.61
16 50.8 529 4.02 2580 41 2.8 3. 1320 7.84
17 453 47.2 5.05 2060 42 2.5 2.8 1660 6.25
18 40.3 42,4 6.39 1620 43 22 25 2140 4.84
19 35.9 37.9 8.05 1290 44 2.0 23 2590 4.00
20 32.0 34.0 10.1 1020 45 1.76 1.9 3350 3.10
21 28.5 30.2 12.8 812 46 1.57 1.7 4210 2.46
22 25.3 28.0 16.2 640 47 1.40 1.6 5290 1.96
23 22.6 24.2 20.3 511 48 1.24 1.4 6750 1.54
24 20.1 216 25.7 404 49 1.11 1.3 8420 1.23
25 17.9 19.3 324 320 50 0.99 1.1 10600 0.98
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b l N-Turn Coil
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