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Abstract: A system for the fabrication of RFID(Radio Frequency Identification) tag antenna was setup
based on a digital drop-on-demand technology. Firstly, the conductive ink was jetted on the
polyethylene terephthalate (PET) substrate with a hydrophobic thin film to form the designed antenna
pattern. Then the conductive pattern was sintered to form the RFID tag antenna in an oven. The
influences of the system parameters on the generation of droplets and the fabrication parameters on the
formation of the conductive line were researched. The conductive line with a width of 100 pm,a
thickness of 2.8 pm and the resistivity of 5.2 pQ * cm was obtained, and its resistance was almost
proportional to the length. Furthermore, a folded dipole antenna was designed, simulated and
fabricated, and the performance of the antenna was measured. The results show that the resonant
frequency., bandwidth and the S, parameters of the antenna fabricated are in agreement with the

simulation results. The experimental results indicate that the fabrication of the RFID tag antenna
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based on the drop-on-demand technology has advantages in simple system construction, low cost,

accurate droplet ejection and a flexible antenna pattern. Moreover, the folded dipole antenna is

characterized by size controllability, high conductivity, good resistance uniformity and good antenna

performance.

Key words: Radio Frequency Identification(RFID) tag antenna; drop-on-demand system; nano-silver

conductive ink; hydrophobic thin film; folded dipole antenna
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Fig. 1 Schematic diagram of experiment system for

fabrication of RFID tag antennas
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Fig. 2 Forging process diagram of micro-nozzle and

schematic diagram of generation of liquid droplets
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Fig. 11 Photo of RFID tag antenna structure

£2 REWRTESH

Tab. 2  Size parameters of RFID tag antenna (mm)

H L L, Ls w G

4 8 6 5 0.3 2

i HFSS B35 3 4 10 23 47 8 4 7 K 4%
(9 R T8 i 01 238 18 R A BEL T B 188 4 et [l 35 43
(SIDFATH B 5] KL HERES BB 12 fF
IR HH RN A N 2. 70 GHz, S Z40h
—29.96 dB, 4 %5 2. 61~2. 81 GHz; 54§ & FH ¥t
k50 Q, 55 S i A 04[] b v 5 v B AT — B 0
JEBHBTIC B ER

XY Plotl HFSSDesingn2

Gurve info

—dB(S(1,1))
Setupl:Sweep

0.00

-5.004

—-10.00+

1)

1 —15.007

220001

dB(S(1

—-25.00+

-30.007

-34.90
2.01 2.20 2.40 2.60 2.80 3.00
Freq/GHz

() HFSS {5 H S &8

(a)S;; parameters of HFSS simulation




80 e KE TR o5 24 %
100.00 gl 0D DeiED W 14 FiR . 505 ESERL, % KL S,
5000 mu‘;“;%&:ély S8 —27.52 dB, b5 EAE K 2. 44 dB; IR

: :__/—rc;(hl»
0.00 e % 2.75 GHz, G EAE K 0. 05 GHz, K& 5
50,00 ' H2.65~2.82 GHz. 254718t F K2 1 Pk g
N o o 0 .45 SR X L T 0, 55 50 o 190 25 9 4
1s000] BT R e T 2 1 HE Bl 5 7 0 4% LA e 0 —
i ==== b
200009 .~
-250.00 1 . | | |
2.01 2.20 2.40 2.60 2.80 3.00
Freq/GHz

(b) HFSS ffj EL R BT {E
(b) Antennaimpedance of HFSS simulation
Kl 12 HFSSfi L R& S8

Fig. 12 Antenna parameters of HFSS simulation

2 R&MH &L L
SIS N B K R E c=0.05%, &R
E=60% % B4 D=200 pm, BE45RE T=
170 °C, 5450 H] =25 min,

AR BT B R & KD 3 A TR AL,
SR JE X R AT e 5 0t 5 o 5, il 2% 58 LR R
R EE AR T 48 46 P4 08 46 1 4, i 75 25 3
TR, Hil& R REWE 13 iR, K&
YL 5 R 300 pm.,

3. 3.

K 13

YT T RS B
Fig. 13 Photo of RFID tag antenna structure

K % 1 25 3 BT AL AV3629A X il £ (19 25
P i 7 R IEATUE I, L 50 Q 1y [ Bl e A7 05
SAL kW4 o BT AXAE 2~ 3 GHz W7 H kR
0 G ) SR R R AR L B I IR A S0 S 8L

10.000

—
—
A/‘
m
=

Freq/GHz

[ 14 BT REH S) RS

Fig. 14 S, paremeters of folded dipole antenna

B il 25 4r B B T T R RCE T IR IR B
H A B — B IR ] 0 JHG TR e g P i R AT I 3, A5 ]
RANERES RSl AT [A] 2Z 18] 1 56 22, a3k 3 it
N SR E R R, A 18 A A LA
W KRR PERES BULF A KRR AL X R W LT
207 o g5 9 2 I Al T R R B B A
3y LR 1k BB A6 i o R v B A R Y AR
SEE . AR AL 18 AN H B, REEMHERES
%&i’%ﬁﬁfﬁ% R B2 Su 2 RO K R T D
/N o AT RE SR HY TR R I Y 4K SR IR R TR AR
ﬁﬂ%ﬂ?&ﬂlﬂ'ﬁlmkﬁﬂ‘lEﬂfiﬁE,ZiiT%fx’ﬁ%
B AT B T R 2 bR S i PR RE L T (A5 R
2R 3 PR RE DY ) B AR AL T HE BN 2 S0 AR — B
BLGE, MM 55 1T R 2R L 1 g
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Tab. 3 Relation between the performace parameters of antennaans the usage time
i FH st 1)/ A 3 6 9 12 15 18 21
SuZ8/dB —27.50 —27.47 —27.42 —27.36 —27.20 —27.01 —25.12
IR A% /GHz 2.75 2.75 2.76 2.76 2.78 2.78 2.82
KM FE/GHz 2.65~2.81  2.65~2.80 2.67~2.82 2.67~2.81 2.69~2.84 2.69~2.83 2.77~2.86
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5 FHAR TR A9 1 25 2 50 PET 3 B JE IS 2% i
O3 BIHEAT 20 YRS BT AR T R 2R B L il S
RE KN c=0.05% , HEF k=60% , W iH
B2 D=200 pm, BE45HRE T=170 °C, KeZ5 M 1]
t=25 min, 2T R 58 85 . 45 5T
RETEBE B (S S 80 8 IR 01 3 A R £t
SEMERES RO AT A, 45 R WoR L S AR TR
LIS N 302 pmL FRiEZ N 11 pm, F1Y
JEEHR 2.9 pm, A HEZE N 0.1 pm, K&K M F
SwZ B —27.56 GHz 452N —0.8 GHz, %
PSRN 2. 76 GHz p5iEZE K 0. 07 GHz, K
2R T4 AR R B T 2. 64~2. 84 GHz, /3 A i
FBlAhET, R OHEERLNTESE S
RBOR 3. 6% JEEAR S RECN 3.4%,S, BHAL
SERBR2.9% E R FL R RZE R 2.5%, A&
S RBCRYL L W &5 2 ) RFID A5 2 K 26 10 LA
TEAR 5 K28 i 1 e HLoA B i — S0k .
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