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Abstract: A wearable and flexible NFC tag antenna is fabricated by using gallium-based liquid metal as flexible conductive material.
Through theoretical, simulation and experimental analysis, the NFC tag antenna designed has good flexibility and high bandwidth. Its
inductance change and resonance offset degree are very small under large stretching and bending deformation, and the working stability is
well. Different from traditional NFC antenna, the antenna designed has good flexibility and stretchability, which can be gently attached
to the surface of human skin. The NFC tag prepared by this antenna can communicate wirelessly at the operating frequency of
13.56 MHz. The maximum communication distance is about 3. 36 cm, and the maximum communication distance after contacting with
human wrist skin is about 3.12 c¢cm. Due to its unique advantages, the flexible NFC tag antenna fabricated has great potential
applications in information exchange, personal health data monitoring and wearable biosensors.

Keywords : NFC tag antenna; gallium-based liquid metal ; high bandwidth; flexible

fi =X AR5 (radio frequency identification, RFID) 4% A
AR | 455 JCL BIRE AR AL, H T AR A0
BEHEAE 13.56 MHz BHL, AT LASE BUAS R 5 4 16 4B B Y
3181 (near field communication, NFC) 2 7FAF 4 E‘]‘[ﬂ%iﬁiﬁfﬁ{l“ﬂ o NFC X 2R A B &I RIR

0 3

i

e H 9. 2021-04-09 Received Date: 2021-04-09
w FE4 T H L R 3 ARBLE 4 (52077052) b B ARRLE 4 (E2017202035)  RHT H AR AL 4 (18JCYBJC87100) 37 H % ih



57 3 i

B AR T BRI B Y S8 S M NFC AR RZ BT SRR 217

A BN, NI 38 5 T LS BB ) Do ek A
T HIEIT NFC W] 2R3 R MR 28 7E N MRz Bh (% % A
W7 A 2 )T N AR

NFC b8 KA NPR TR B —IR, Hon] DU
R P P 3 3 L R B DA TS A 1) HL R 3 h AR BRI
LR R T R RE R, AT NS JRAE R SR 1T, NFC AR
B RLRAE ] S O (5 U — LG Pk i, AL 504 4
JEM B NFC b5 25 4 AT LA FH 22 4o i ol H L
A B (AR PEREIE R 22, A5 A KW 7 B ik 1
TAE, F40, Pl AR a] LA NFC RS KLk 1L
SR B PRITR A BB SR, WM FRILR & e, 2 &
SECEER RN, L, T B —Fhn] hir e i 32 R Rk
REALG I & @R ] £ 1 NFC bR 28 KL Flih
Wi A TENF R R, iz R B, i HA
AR B, R AR R I RTARIE AR I AR B B 1
TAER e,

BRSBTS EN R TR MR, A
AR DR E MR NS R
(=3x10* S/em) 'Y, BILW A LB F WA PR, —
23 B S 4 (eutectic gallium-indium, EGaln) |, 5t
BN 75% Ga F125% In, 16 250 15, 7°C 05 5
— P B G 4 (galinstan ) | JiT & 43 E0EE L 68%
Ga,22% 1In F1 10% Sn, % s A —19C"7, A& X R H
EGaln 1E R RA B, J40 BERE S B A
BEPEMARE S, B R R e 4 R S IR H A
A TG R L RIS B AR MRS 48
il 28 19 NFC ARZs n] LR AZ 38R I AR L AR | 358255 1) i
PR Y E T H R P R R T LB R IR S 4
J& 25 5 i, ol A R, A RETR

FI) AR B 25 42 8 T 45 NFC AR 28 KR I BIF 5T kg
WF, 2017 45 6 [ 8 /K 5 i K24 1 Jeong 26 Il
Gallistan %31 T — @R H/NALIE A9 NFC BR 25, I X
AN TR A RE BE 0 R 4R PR BE S EAT T 4r M, H R X
NFC AR&s REEHIE T2 E 2%, A m, A E &R
7, 2019 4F RIS Teng 251 F FHAR RL A5 4 JE 1%
T —3 T PVA #HE B NFC 4545, T PVA 1K
Dy TR RE i AR 2 A R A K B A e 0, JEH
T A VRS 4 0 [ R T (E R R B A G T R Tk
LA,

IR ST 20 T iR AR X NFC bR T /R fE
IR, R B 6 0] 228 NFC AR28 BB ARz 3125 ih
AT RSB IR 3 i 7% 25 & = 350 15 2R Ty [l R, A%
SCE SR EGaln £ R S H A RS T £ — 38l
B IS NFC AR RER, T ILRB A5 7R 5 K hr fh i il A8
FATEETAE,

A CE SN T R EGaln 5 HL B BN NFC 7

BERLVTF AR T 3 A RSFAIE L Q R L)
B Ir g T D51k R R 5 19 NFC AR
S5 R B | R U SN, 5 A G R A R A A 1 R
NFC FR28 i se EA T3 oo T 25 i 2 1 NFC AR %%
RETEA R A0 25 il A BT A9 K 2 M 00 1 72 L
B Herh B R i, IR T 3% R S A A ) 25 AR
FINAAS ) 2 fih 2 B2 T B o2 {5 BE 5 . 23 NFC
PIRAE R A LA AR 1) SR 0 s A R e 1) AR AR
TEAR A AT 2 B SR 2 ) B2 7 45 40T A R
AR TR I

1 NFC & X&iIZiTMHEE

NFC A48 AT DL7E 5 I 2 P 3 ok F R A N2 5 8 1Y
HLRE S AR BUPR 2 AR S T B & . NFC A28
BT E AR R BT V8 L A BETT AN NFC
SRR RE . NFC ARZESER A WA 1 B,

_____ T
Bl 1 NFCARAEAFR0 B
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Fig. 3 Simulation model and results of NFC antenna
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Table 1 Specific parameters of tag antennas

-2 d,,/mm d;,/mm n/ M. w/mm s/mm t/pm L/mm Q (3infH)
KLk A 25 3.8 7 0.4 1.3 200 390. 7 14.1
KL B 30 5.2 7 0.4 1.6 200 477.9 14.5
Kk C 35 6.6 7 0.4 1.9 200 565. 1 14.8
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Fig.4 Preparation process of flexible NFC tag antenna
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Fig. 6 Electroplating process and electroplated copper wire
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Table 2 Experimental results of inductance, resistance

and Q factor of antenna

RS L,/pH R,/Q Q K%L
KL A 0. 668 4.0 14.23
KL B 0. 856 4.8 15.19
Rk C 1.045 6.0 14. 83
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Fig. 8 Simulation and practical experiment results

of antenna impedance
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Table 3 Value of matching capacitor

i) C,/pF C,/pF
Kk A 148 61
K& B 112 50
Kk C 86 47
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