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Design and Fabrication of Miniaturized Chipless RFID Tag Using
Modified Bent H-shaped Slot

= 5 1* z= 2
AFEIZ" o] F 9
‘oot ArsHR
*SMthetm MRSt

Junho Yeo"" - Jong-Ig Lee’
'School of Artificial Intelligence, Daegu University, Gyeongsangbuk-do, 38453, Korea

2Department of Electronics Engineering, Dongseo University, Busan, 47011, Korea

| F &3 o] 83 2 chipless RFID (radio frequency identification) Bl 7 A A] B H-S- Aok
I H-2%4 &F2 570 0.8 mm2] 20 mmx»50 mm 7] 2] FR4 7| 9] $t&of| Q1= A4S =
= S ER, U-RG EX, TH U H-ES E28 27 57181918 W} bistatic ] o]t @A 2](RCS; radar
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[Abstract]

In this paper, the design method of a miniaturized chipless RFID tag using a modified bent H-shaped slot was proposed. The proposed
modified bent H-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 modified bent H-shaped slot was compared
with the cases when the H-shaped, U-shaped slot, and bent H-shaped slots were added, respectively, on the conductor plate. The
simulated resonant dip frequencies for H-shaped, U-shaped, and bent H-shaped slots were 5.907 GHz, 4.918 GHz, and 4.364 GHz,
respectively. When the proposed modified bent H-shaped slot was added, the resonant dip frequency was decreased to 3.741 GHz, and,
therefore, the slot length was reduced by 36.7% compared to the H-shaped slot case. Experiment results show that the resonant dip
frequency of the fabricated modified bent H-shaped slot was 3.9 GHz.
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E 1. Mokl chipless RFID Efj12| Z[& MAH4

Table 1. Final design parameters of the proposed chipless

RFID tag
Parameter Value(mm) Parameter Value(mm)
L 20 el 0.5
w 50 o 2.75
/ 7 e} 0.5
h w 0.5
17 mm
—>
1152 mm ! -t !
0.5 mfn _Y_
7 mm
(a) (b) (c)
17 mm 2'7|5 i
! | i} 275 mm 0.5 mm
T k) ¥
C t
7 mm i
0.5 mm
(d) (e) ®

T8 2. A DRollM H|met Bl T (a) HARKE A
ZEk s ), (b) 5 wet AM S0 FUlE
B, (c) H-2e &%0| F71E B, (d) U-2eF &R0l
FI1E Ef3, (e) HREE H-2 &£X%0| FIH= Ej,
() Wy pRef7 H-22F £R0| FIIE el
Tag geometries compared in design procedure: (a)
tag with rectangular conductor plate only, (b) tag
added with horizontal straight slot, (c) tag added
with H-shaped slot, (d) tag added with U-shaped
slot, (e) tag added with bent H-shaped slot, and
(f) tag added with modified bent H-shaped slot

Fig. 2.
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(d) (e)
RCS sl § FulpolMel A 2x: (o) 78 Wt
M &20| FIE E|3(5.907 GHz), (b) H-2 &%0|
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Ei1(4.918 GHz), (d) 7527 H-2 £%0| FI}&
Ei1(4.364 GHz), (e) H¥E TRZT H-22 £%0|
Z71=l e|(3.741 GH2)
Electric field distributions at RCS resonant dip
frequencies: (a) tag added with horizontal straight
slot(5.907 GHz), (b) tag added with H-shaped
slot(5.907 GHz), (c) tag added with U-shaped
slot(4.918 GHz), (d) tag added with bent H-shaped
slot(4.364 GHz), and (e) tag added with modified
bent H-shaped slot(3.741 GHz)
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33 6. MZHE chipless RFID Ef 1 AR
Fig. 6. Photograph of fabricated chipless RFID tag
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Fig. 7. Photograph of measurement setup
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