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Influence of Conductive Ink Thickness on Radiation Efficiency of RFID Tag An-
tenna

CAO Li-na s QIAN Jun-hao

(Jiangnan University, Wuxi 214122, China)

Abstract: A serious of factors influencing tag antenna’s radiation efficiency was analyzed. The influence of con-
ductive ink layer thickness on RFID tag antenna’s radiation efficiency was studied using dipole and bow— tie an-
tennas as object. The results showed that the factor influencing antenna’s radiation efficiency is the total amount

of conductive ink used, not how it is distributed throughout the structures. The purpose was to provide guid-

ance for control and improvement of the conductive ink in actual production of RFID tag antennas.
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Fig. 1 Current density distribution

in half wavelength dipole antenna
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Fig. 2 Current density distribution in computer

simulated meshing bow-tie antenna
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Fig. 3 Distribution of ink thickness on dipole antenna
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Fig. 4 Distribution of ink thickness on bow-tie antenna
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Tab.1 Radiation efficiency for printed dipole antennas
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with different resistance
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et | 238 81 78 10 2.7
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M 1/3 103
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73 57 48 3.2
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Tab.2 Radiation efficiency for printed bow-tie antennas

with different resistance
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M 1/3 35
97 89 47 19
hh2/3 211

40 Y32 100%) 100% , KRB LFRIEET UK M 78 %012
0F) 93% ,BIBESIZN T 60% , MKRLBVBE BXK
S80S 15% . XFDBESM 21 %1800 40%, X
LOVSLPRIBII UK M 29 %3805 78% , BB E S
M3 19% , REBVIBSFMEIBN S 49 %18, Bl B 1S
KZAKR, BRAGIENA, EJR RFID 75 X4
FTRBVEN BEEE 0N LB BRIEN,

RS REEHXBREZSNBER T, ME 1
gJUBEH, WTFRINST KL, L 3 THENHEEN
40 % 8%, SERIBETE N 78% , XN FEE— 1T HE
BWAE 45% , LriEsT MK S0 B ER L, @
HENTFERXEL, XKBFAEHEEEPNRE—17T,
BEMBEN 47% ,BENEN 8%, SXABREE
ENHIRL , BRBAEN 44% , KRB ME N 81 %48
R Z2ERIY, SRETE . R&VBH WX ZEHHITR
TREMASEBZENFN, MABRBXEEA
HENEE,

NSRS RFID 8B FHR% 8K £ B 5 W BEAD
BEHE, WIUA B ERESEBENREHNZIT,
BYIREOTSEMENREUNERNGBBE XK
HNEE BESZSWIRE XENBHBMENEIN, 5
T AASHHNRETASBHENZTES AKX
SR EBEEEM BB, BIENIRE X&E
WHERZIMEKX, WIRE KEBE MR RER S
—&2E,

a 125

S Uk -

(1]

(2]

(3]

(4]

[6]

[7]

[8]

(9]

JE . B AR (RFID) R 21 Bl 452 A LT B0 e 2%
15 H.,2007(6) :24—27.

TANG Bao-ling. The Printing Technology of RFID Tag An-
tennas[J . Printed Circuit Information,2007(6) :24—27.
XE R FE T 40 26 W 45 19 RFID bR 28 K 2k ED R & 5 49 4
WD, HE 5t M stk 2, 2009,

LIU Cai-feng. The Optimization Study of Antenna RFID
Label Printing Quality with the Establishment of Neural
Network Model[ DJ. Nanjing : Nanjing Forestry Universi-
ty»2009.

AU R IE T B AR R TR A AR AN 24 1) B Y
W BB HCER AT S]], A TR, 2008,29(2) :94—95.
LI Jing-wei, TANG Zheng-ning, WANG Zhi-hong. Study
of the Mathematical Model for Fine Screen Printing
Process of Print Circuit Board[ ] ]. Packaging Engineer-
ing,2008,29(2) :94—95.

FOSTER P R,BURBERRY R A. Antenna Problems in
RFID Systems [ C]. RFID Technology Colloquiumon,
IEEE,1999:1—3.

XA R TG R U 7 R I Y S R DR B AT S
P17, A2 T8, 2009,30(5) ;54— 59.

LIU Cai-feng. Wire Printing Quality Analysis and Control
Based on Rheological Characteristic of Conductive Silver
Pulp[J]. Packaging Engineering,2009,30(5) :54—59.
B R e AL AR A R R R A A RO
(1] #FRF 22T, 1991,13(6) :597—601.

LIAO Lian-chang, LIN Shi-jie. Using Microwave Radi-
ometer to Measure Antenna Radiation Efficiency [ ] ].
Journal of Electronics,1991,13(6):597—601.

B LIRT AL MR T RFID R4 REL WAL RIT 505
()] BB TR A%9R ,2009,31(3) :352— 354,

LV Feng, XU Yu-bai. The Design and Optimization
Studies of Dipole RFID Tags[J]. Journal of Wuhan Uni-
versity of Technology,2009,31(3):352—354.

KM%, H T REID R G KL iH[D]. P94 76
TR R, 2007.

ZHANG Ming-tao. The Antenna Design For RFID System
[D]. Xtan:Xian Electronic and Science University,2007.
SIDE' N J, FEIN M K, KOPTYUG A, et al. Printed
Antennas with Variable Conductive Ink Layer Thickness
[J]. IET Microw Antennas Propag,2007, 1(2):401 —
407,



