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Effect of Printing Qualities on the Resonant Frequencies of Printed UHF RFID Tag
Antennas
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Recently, a great deal of research is focused on the printed electronics. One of their mainly
concerned products is printed RFID tag. RFID technology has attracted researchers and
enterprises as a promising method for automatic identification, and they are expected to replace
conventional bar codes in inventory ltracking and management. The key to successful RFID
technology lies in developing low-cost RFID tags and the first step in applying printing technology
to RFID systems is to replace antennas that are conventionally produced by etching copper or
aluminum. However, due fo the printing quality variations, errors, and lower conductivity, the
performance of the printed RFID antennas is lower than that of antennas manufactured by
conventional efching methods. In this paper, the effect of variations in the printing conditions on the
antenna performance is investigated. Three levels for each condition parameter is assumed and
effect on the resonant frequency are examined experimentally based on orthogonal array. The most
serious factor that affects the resonant frequency of the antenna is the non-uniformity of the edge
and the resonant frequency is found to be lower as the non-uniformity increases.

Key Words; Resonant frequency (S8 F3t%:), RFID Tag (421 A1), Antenna (SHELE), Printing (2121), Orthogonal
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Fig.

1 Mesh patterns of printed antenna induced by

screen mesh

Fig. 2 Non-uniform edge of printed antenna

Fig. 3 Pin hole of printed antenna
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Fig. 4 Design of 900MHz antenna
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Fig. 5 CST simulation result of designed antenna

Table 1 Four factors and their levels

Level
Factor
1 2 3
Number of mesh 120 | 255 | 355
Thickness (pum) 75 85 95

Edge non-uniformity (mm) 0 03 | 0.6

Number of pin hole 0 26 58

2AE el ERBM Table 1 ¥ 72 4 71¢]

2zt 3 A9 FELR W] <tH e
Al RgE 4 Qe WEE 7HAskn

0171*1 Age] FAE 75, 85, 95um o] X|u, ¢k
Hub Q4 & dx 335 AAH dAZ 3A H
v 28 A FAY 30% FFol Hol HHAHY
20~30um BE9 FAE 7HAE <dHurt gl
Zch,

Az EFLL F:g 6 I} o] Fo wAC
2 A9 Fig. 7 & BFY JAAE e ¢+
Hue o & HoFEr. FEL 0.5mm o L&
A74& 7HA9 Fig. 8 3 Zo] EEXIFEF A
A

HEE
Q14

R=non-uniformity of edge

Fig. 6 Definition of the non-uniformity of edge
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Fig. 7 Example of the antenna with non-uniform edge

(b)
Fig. 8 Antennas with pin holes, (a) level 1 and (b) level 2

Fig. 9 Pictures of printed antennas used in experiment
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Table 2 Experimental results (M: no. of mesh; T
thickness; E: non-uniformity of edge; P: no. of

pin hole)

Measure- MIiTlE|P Resonant
ment freq., MHz
1 010100 881.5
2 01111 874.5
3 0/212¢2 855.8
4 1701112 875.7
5 111120 875.7
6 1121011 886.2
7 21012 |1 869.8
8 2114012 881.5
9 212160 888.5
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Fig. 10 Main effect plots for means
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