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[Abstract]

In this paper, the miniaturization of a chipless RFID tag using an interdigital-capacitor-shaped slot was studied. The proposed
interdigital-capacitor-shaped slot was appended on the rectangular conductor plate printed on one side of a 20 mm x 50 mm FR4
substrate with a thickness of 0.8 mm. The resonant dip frequency of the bistatic RCS for the proposed interdigital-capacitor-shaped slot
was compared with the cases when the H-shaped and modified bent H-shaped slots were added, respectively, on the conductor plate. The
simulated resonant dip frequencies for H-shaped and modified bent H-shaped slots were 5.907 GHz and 3.741 GHz, respectively. When
the proposed interdigital-capacitor-shaped slot was added, the resonant dip frequency was decreased to 2.889 GHz, and, therefore, the
slot length was reduced by 51.1% compared to the H-shaped slot case. Experiment results show that the resonant dip frequency of the
fabricated nterdigital-capacitor-shaped slot was 3.07 GHz.
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Table 1. Final design parameters of the proposed chipless

RFID tag.
Parameter Value(mm) Parameter Value(mm)
L 20 o 5
w 50 95 0.5
/ 7 O4 0.5
h 6 t 0.5
(el 0.5 b 0.5
7 mm | 7 mm!
L | 2. 75 mm _ 0.5 mm 1 0.5
&525 : - _T lm'm
F ¥ . fy,
mn n 0.5 T [ S mm ==F
7 mm mm e ite Y
0.5 mm '6 mm' 0.5 mm l(r]ui

(a) (b) (c)
T8 2. AA nRgollM vmEt efT FLE: (a) H-22F £X0|
ItE B3, (b) HYE FREHE H-22 £X0| FIIE
Bi, (c) QUECIX[HE-AHIAIE -2 SR0| FI}= el
Fig. 2. Tag geometries compared in design procedure: (a)
tag added with H-shaped slot, (b) tag added with
modified bent H-shaped slot, and (c) tag added
with interdigital-capacitor-shaped slot.
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Fig. 7. Photograph of measurement setup.
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Fig. 8. Comparison of measured bistatic RCS

characteristic.

Bl &40 QrElVRE 2-18 GHz thoollA A Al o]
7} 2 o]3lo] il 6-17 dBi<] 158 7FA= C&G MicrowaveA<]
double-ridged horn SHEIUZE AFR-EIQITE 5741 eteluel A
QHE NE T A E-AAA E- G &3] F714 chipless RFID
B 1 A}o] 9] A 2] 300 mm A Eo) a1 Sl ehe| U= Bl
o] A W 30° 9] YAF S T E A
ok

248 S ELe] YRSt o}l 4 (1)< AHgs

= A
o] bistatic RCS kS AL EH6).
S2l,tag B S2l,air

2
Utay = [ ] Uv'ef

S21,7-c/ - S21,air

EAE IS W SAHE 271 T ARAG(S,) 4) T O1F
ato] Akslelet. 7% EARE £30] fle AAE A

Fs ARSIt
a9 88 Aok AE YA - AN E- R

http://dx.doi.org/10.12673/jant.2024.28.4.538

542

chipless RFID B 19l tgt =7 % bistatic RCS 545 Al &
o] ZAx}e} vl wskelt). Z7 4 bistatic RCSS] 371 & F=3}
T 3.07 GHzE Al EH o)A T34 2.889 GHzS} H| g o
0.181 GHz ¥r& 2 TR 0]53819 6.3%2] 245 KBl
. 3% RCS e 2598 dBsmZ AlE#o|A gk —25.07
dBsmol] H]&] 0.91 dB A5} 3.6%2] A5 Btk 54
A7t AlEE ol Aol B o] Bl A7} e 4,
FR4 7139 738 o], 54 87 5 o= ek

v.d 2

i midAe AHTAD-AHAH-RLF
chipless RFID Bl 71.9] 433} A A WH 8- o -5}
3 EA G Sl QBT A E-ANA E- R
o bistatic RCSS] 3 § T35 7|E H-BY
FH FHYIH-EY E28 TS
Fate] vl welgir). Egk JIEUXE-ATA E] &7 Do]
st M2 3 | FIre] o) F % Blulskith A& o]
A, AR JAETAL-A WA H -
7 o] F391=7} 2.889 GHzZA] H-E%

il

Kb Ho Ho i (E

=1 =
k4= 0,

3.741 GHz®} ] L8k &3
= & AslTk

AQrel JAE A H-A A E -G £
chipless RFID Bl 25 77 0.8 mm<] 20 mmx50 mm =7]<]
FR4 7]38o) A 2kaki ek, 4 A3} bistatic RCS2] &7 H 5
3= 3.07 GHzZ Al E# oA v w 0.181 GHz TH
2 TR 0551 6.3%2] 2AE B3Itk RCS e -
25.98 dBsm= A H#| o] A Zholl ¥]3] 0.91 dB 7+4-3}0] 3.6%2]
LA HAATE o] A2 A A Fe] QAL 718 & Ao, S
A g7l 23k e 2Pt 5o 2 wAEl A o 7 ke )

ARFE QBT - A E- LG E505 o83 e A

e TR HEY SRS

0= 228% =] A~ 33t

References

[1] WHERE DO YOU FIND RFID TECHNOLOGY IN
EVERYDAY LIFE? [Internet], Available; https://www.
trace-id.com/where-do-you-find-rfid-technology-in-everyda
y-life/.

[2] T. Athauda and N. Karmakar, “Chipped versus chipless RF

identification: A comprehensive review,” IEEE Microwave



QIECI X[ -FH I AlE]

Magazine, Vol. 20, No. 9, pp. 47-57, Sep. 2019. DOI:
https://doi.org/10.1109/MMM.2019.2922118.

[3] C. Herrojo, F. Paredes, J. Mata-Contreras, and F. Martin,
“Chipless-RFID: A review and recent developments,”
Sensors, Vol. 19, No. 15, p. 3385, 2019. DOI: https://
doi.org/10.3390/519153385.

[4] M. A. Islam and N. Karmakar, “Compact printable chipless
RFID tags using polarization diversity,” in Proceeding of
2012 9th Euwropean Radar Conference,
Netherlands, pp. 586-589, 2012. Retrieved from https:/
ieeexplore.ieee.org/document/6450762.

[5] A. Vena, E. Perret, and S. Tednini, Chipless RFID Based on
RF Encoding Particle: Realization, Coding and Reading
System, London, UK: ISTE Press Ltd., pp. 114-116, 2016.

[6] M. A. Islam and N. C. Karmakar, “Compact printable
chipless RFID systems,” IEEE Transactions on Microwave
Theory and Techniques, Vol. 63, No. 11, pp. 3785-3793,
Nov. 2015. DOI: https://doi.org/10.1109/TMTT. 2015.
2482968.

[71 M. A. Islam and N. C. Karmakar, “A novel compact
printable dual-polarized chipless RFID system,” [EEE

Amsterdam:

Transactions on Microwave Theory and Techniques, Vol.
60, No. 7, pp. 2142-2151, Jul. 2012. DOI: https://doi.org/
10.1109/TMTT.2012.2195021.

[8] M. A. Islam, Y. Yap, N. C. Karmakar, and A. Azad,
“Compact printable orientation independent chipless RFID

tag,” Progress in Electromagnetics Research C, Vol. 33, pp.

0{ & & (Junho Yeo)

199241 28 : ZSCHSHD HABET (2D,

20079 38 7 SAY : oot Alstnt mas

0] & 2 (Jong-lg Lee)
1992 22 : A=ohEtm MRS ST} (
1998 88 : ZSchstu MARStat (
19994 3¢ " oA SACHE MY |MXIZ&tnt ms
HEHIEOF: Hl okelLl, Fxbu} Akt

0
il

543

20034 82l : 0|= Pennsylvania State University 77|58k} (SSEtAD,
2003 98l 720044 6€ : 0|= Pennsylvania State University
20044 88l 72007A 2¢¥ : SIHAAIS AT RFID Al AR 17

-22F &8 JZZIT|E 0| &8t Chipless RFID Efj 12| 485} o7

55-66, 2012. DOI: https://doi.org/10.2528/PIERC12071306.

[9] L. Jabeen, A. Ejaz, A. Akram, Y. Amin, J. Loo, and H.
Tenhunen, “Elliptical slot based polarization insensitive
compact and flexible chipless RFID tag,” International

of RF Computer-Aided
Engineering, ,Vol. 29, No. 11, p. €21734, Nov. 2019. DOI:
https://doi.org/10.1002/mmce.21734.

[10] M. A. Riaz, Y. Abdullah, H. Shahid, Y. Amin, A. Akram,
and H. Tenhunen, “Novel butterfly slot based chipless RFID
tag,” Radioengineering, Vol. 27, No. 3, pp. 776-783, Sep.
2018. DOLI: https://doi.org/10.13164/re.2018.0776.

[11] W. M. Abdulkawi, A.-F. A. Sheta, K. Issa, and S. A.
Alshebeili, “Compact printable inverted-M shaped chipless

Journal and  Microwave

RFID tag using dual-polarized excitation,” Electronics, Vol.
8, p. 580, 2019. DOI: https://doi.org/10.3390/electronics
8050580.

[12] A. Ali, C. Smartt, E. Lester, O. Williams, and S. Greedy,
“High capacity chipless RFID tags for biomass tracking
application,” International Journal of Microwave and
Wireless Technologies, Vol. 15, No. 5, pp. 742-752, 2023.
DOI: https://doi.org/10.1017/S1759078722000745.

[13] 1. Jabeen, A. Ejaz, S. M. Kabir, A. Akram, Y. Amin, and H.
Tenhunen, “Octagonal shaped flexible chipless RFID tag for
internet of things,” in 2019 International Conference on

Electrical, Communication, and Computer Engineering

(ICECCE), Swat: Pakistan, pp. 1-4, 2019. DOI: https://

doi.org/10.1109/ICECCE47252.2019.8940693

19944 2¢ : AR0fistul MAZ st}
199411 38 71999 6% | HTEd A T

=3l
HEA
1IN
EJ
=]

MM EOL: RFID & 2 ot T ofo|3 2mt A, Chipless RFID

199411 28 © 2S04 RIS o} (S2AAY
19984 38 " 128 : 32 2

www.koni.or.kr



