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Analysis and Measurement of RCS for UHF Band
RFID Tag Antennas
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Abstract

In the RFID system, one of the important criteria of tag antenna performance is the detection distance. The most
important factor determining the detection distance of the tag antenna is the Radar Cross Sections(RCS). In this paper,
we propose a method to simply measure the RCS of the RFID tag antenna using two reader antennas{Tx and Rx) and
a network analyzer. We estimate RCS' from the RCS equation based on the measured Sy using the network analyzer.
We compare the measured Sy values with the calculated Sy values and the simulated Sy values using EM simulator,
The used tag antennas are two kinds of dipole-type, metal-type, and an inductively-coupled type ones. In case of the
dipole type, the measured, simulated and calculated values of the RCS are almost the same. In case of other types, we
obtain the measured RCS values with a difference of about 3 dB.

Key words : RFID, RCS, Measurement, Tag, Antenna

I.M & A Wl I A28 Ffdo] EuEit). RFID A|AF]

2 RF transponders(tag)$} RF transceivers(Reader, host

32 RFDE 94 A2 &3] g 277h 50 computer)2 2 7B RFID 879} 452 o)
S vlojazs Yo Fos B8 Y] & N A4 AE SHFLEN Fridt A, g
MBI, EF, LE, /et A5 N2 38 b o A2" S EEe AR R 22 B2 detection

TE =22 37w R01-2005-000-11056-0 T4 A Lel &g A,
3l gty A 938 7 (Department of Radio Engineering, Kyunghee University)
W& 20061009-123
Agada) 20073 148 159

“i}' rl.'f' o

31



ERBHESEHGE B18E B1R WIF1A

~ sensitivity & 7FA3 §17] ) 2o} 14 Az]2A RF-
D 819 A%e Hriske AL ta 2848 1
2 7AA T ek )8t reader sensitivity$} 5 H 3
o2 g1 A%S B & e wel e
Aolny, 1 W Z9] 3 7}A2A radar cross sec-
tions(RCS)E EA8to] Bl 19 A5 S 71 + 3
o 7 RCSE # 0]t o} target Abojol At 944
ENA AHEER dold, ORE FAF] AT
s go| AlEs e} gr¥™ §xe £F4 RF-
ID A|2~Ho|A¢] RCS 24 o} vl Hojrh
B =RdAME 2719 g <telvet gL, network
analyzerg AM&-3 7Hag WHHOE RCSE SAHY
& glE g Agack |

II. Tag Equations

RCSE AA| A4 UM o]2H2Z {Edlo] B
grtk 19 12 829 571 328 Jepd Aol
@, o] 7} 2 & tholE Elgle] Bl teluhe] A
o) 2aste] AL & A shed AME F
Aoz o] Sty F-Foln, QEZo] I &
olt}. Zy=RHjXs= el YW AL, 7 =RitjXL
2 A gy rolth. 3 reactance FE2 X
A o) 2 &9 WA #E 7HA 7] el gE
9] reactance 3> 270 Fd wjFo] HEF &
ko] WYX e A EE HA oo 57} B2
Ao A AHE 742 F gk Voce ET A
AN Bt YAES o, B2 tEvet J Alol
7} openH & 74¢-9 At ekl Aojth

Ao AYHE AP P& T/ J2AA 4
()3 7ol Yerd 4 Ytk &71A B2 gElv 4
AeAeh A YA Alole] 3 wA ZANME

|
l
|
i
Voo :
|
i
|
i
i
Jg8 1. g9 g7t 3=

Fig. 1. Equivalent circuit of the tag.
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Fig. 2. Loci of constant M’s on the antenna impe-
dance plane.
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Fig. 3. Measurement system of the RCS values of the
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