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UHF-RFID Near-Field Long Antenna Based on Capacitance Loading
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Abstract: The spatial span of the current phase distribution of near-field long antenna is large. To solve
the difficult problem, an ultra-high frequency (UHF) near-field long antenna based on capacitance load-
ing is designed in this paper. By dividing microstrip transmission line of 250 mm in length into several
segments and loading capacitances of 1. 6 pF in each 48. 8 mm of the patch, the phase of electric current
can be compensated. Metal branches and resistance are adopted in port to realize impedance matching.
Simulation and research show that the return loss is below —10 dB between 918—933 MHz, the max
difference of electric field is only 3.2 dB in 300 mm above the antenna, and the maximum difference of
read distances in different positions is below 95 mm. The results show that the antenna is of good near
electric field uniformity. The antenna is also measured in the radio frequency identification (RFID) sys-
tem and the practicality is verified in near field application.
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Fig. 1 Structure of antenna loading capacitance
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Fig. 2 Magnetic field of antenna
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Fig. 8 Return loss of antenna
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Fig. 9 Input impedance of antenna
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Tab.1 RSSI of antenna dBm

If) % 20 22 24
A 4b RSSI —54.3 —54.3 —053.4
B 4t RSSI & —55.3 —55.3 —54.8
C kb RSSI {i —55.3 —54.8 —54.2
D 4k RSSIH —59.5 —59.1 —59.1
E 4t RSSI & —58.7 —57.9 —57.9

2 T AR AR A R A7 B AR AR
25 e R UM g B L L2 R 22 dBm IO 4] L B
R 63 cm /NI B O 53. 5 em,
[IfE % 58 cm, B S AML 5 cm ., A ] {7 B 4
R &8 fie KO B 22 (AU 9. 5 ems N5 —J7 1
Bk 7 REGE Y 2.

F2 TARAMNELAZFKIENES

Tab.2 Read distance of antenna

1% /dBm 20 22 24

A Qb EEEUE RS /em 57.0 63.0 67.0

B AL S BU S /em 53.5 58.0 65.5

C b B2 BUE B/ cm 48.0 55.0 61.5

D 4b i HCEE B/ em 48.0 57.0 63.0

E Qb B s /cm 17.5 53.5 62.0
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