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ABSTRACT

In this paper, we considered a design method of a compact quasi-Yagi antenna for portable UHF RFID readers. The
antenna consists of a dipole driver and a reflector printed on a dielectric substrate, and it is fed by a microstrip line. In
order to reduce the antenna size, the dipole and reflector are bent and the balun between the feeding microstrip line and
coplanar strip (CPS) line is integrated within the CPS line. The effects of the geometrical parameters of the proposed
antenna on the antenna performance are examined, and the parameters are adjusted to be suitable for the operation in
UHF RFID band (902 —928 MHz). The size of the fabricated antenna is 70 mm x75 mm, and the experiment results
reveal a frequency band of 892 —942 MHz for a voltage standing wave ratio < 2, a gain > 3.5 dBi, and a front-to-back
ratio > 6.6 dB over the frequency band for UHF RFID.

FI9{E © E-oF7) QrElvk RFID Feluh, o RFID 2]e], &3 Qbe|L), UHF Qheju
Key word : quasi-Yagi antenna, RFID antenna, portable RFID reader, compact antenna, UHF antenna

T URE:2015.09. 14 AMAFRIZ AKX 2015. 10. 12 AZHEPHLXE: 2015. 10. 26
* Corresponding Author Junho Yeo(E-mail:jyeo@daegu.ac.kr, Tel:+82-53-850-6642)
School of Computer and Communication Engineering, Daegu University, Gyeongsan 38453, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.1.15 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



SHEM B ELISHS|=EX|(J. Korea Inst, Inf, Commun, Eng,) Vol, 20, No, 1: 15~21 Jan, 2016

.M E

41214 7]

HATE o] 2 HIHHA] QAW O T Hek
A, BR, 0E 385 S0 A e s
3 Hofol | 253 gitk. RFID A]2g)2] 7122]e)

RFID (Radio Frequency IDentification;

2o

.

(o)}

T/ HlA(tag)2t 2] (reader)o] ] B l= AR
£ ZA AHE F3L = I RF 4TS Fal

i
O oo 3o

7] Slek eheuE 4, B st o
o] Elofo 511 Awate} FAB o] HeoFES
oFgh WENS FT 4 oItk RFIDG Zuels 125 kilz,
13.56 MHz, 433 MHz, 860 —960 MHz, 2.45 GHz 2! 5.8
GHz So]ti1].

T4 elelg ekl gh1el
A Q14j0] 2 HEg Y} 54
% Blejt WA wo] S
i, Qhelutel Afo] 27} e
So] 7L Foje] B4E 2 4
Jbelksick et o ol
ol #4101 Folvh A ES: 495} Fo 7
Fo R pazel Ao

S % RFID 2|t Qte|ue] of g 7H2] 54 Sl
A 7P Fa7 AS Fiet 22fo] golste R <tE|
Lol 2715 asketHA o uE A d3E 3
2x3}sh= Zlo|th v 3 UHF RFID 25§ tho]
E tevbel tigt At A tholEe) 3 F ol
7| aAE T tho] & FlH| WA E Fof 3-4.7
dBi¢] ©]53} 900 —960 MHz9] Ju|HA tfo& 42
A7 A=, FEHU] 27]+= 90 mm x 90 mm ©]
UTH3]. 3227} oF7] QHElU= B ST =2 ol
E& Ho|u ¢tgue] = 7]7F 100 mm x 100 mm &=
2 F7he = T o] JlHH4]. 71 9 thet A-E0] 9l
Aok, EAol HAEH IEHL Ato]=T7t AX|aL
AAZF B A= 59 ©o] ddlH 71E tiRE
o] AtEollA teluhe] &2 H7]+= 90 mm x 90 mm
A ol9irl,

# A0 A= UHF of o] 5012 RFID 25§ 2
B QrElv AA W)t Atekich tEHlV=
tho]Z EA}7|(driver)@} HEALZ|(reflector) 2 A1 2
a2} -0F7] (quasi-Yagi) Qte|lLfolth. tho]E} WhA}
7= ZEHH 2EH(CPS)o2 AAEH, St U=

f

|

[}

16

nlo] AR AEZYMS) A2 2 FAECh ordLbe] A4
2 FR4 7|3o] fjEct. Qteve] 27]= 90 mm(Z
°]) x 90 mm(Z) o| W& A|gt3}il, UHF RFID a4
o) (902 —928 MHz) 9| A| &2t A A 531t

tho| Z3} WA | -5 <tE L]
31 CPS A2} MS A& 7+ 9-&(balun)S CPSO] WA+
oz FAate] 2FsfeIrH5]. Qv B E & W
S &29] o]50] 3 dBi o4}, |7} 6 dB o]4fo]
T2 AAE) AekE eHEu 22 getujE o)
Qe EAdof| nlX]= FS BAs L FWE 2t
Zu] UHF RFID-E Z1}4= o 9(902 —928 MHz)o]| &
ot gEtnlE geS 25k

QFEUE ARFSEL 9hAA S, AL E, o]
S AY Aatet Al g o) d Ak vl aste] A
1o} Bl dS Asshadet 1elar A2k <bEuo
B2 QXA 5 HAES I AE 2] Y ot} Bl
sto] RFID 2]t]-&- Qte| e o] 48 7HsAdS 45t
At

& A7

= = o

d
o:

=
&)

[e)
O

ox

L
[

II.

[

=

21, Lt 2=

I8 12 Ak F-op7] gy -xelch 1.6 mm
S7A|2] FR4 7188|738 = 4.4, &4 A E = 0.025)
o] gk el tho] E} WAL 7} Q14 =] 1, CPS 2 AA =
o] Stk QreHU= MSE F- 5|11 22 CPSel W
B3 o] P a2 5HA] groba] &g st {1
St 2ol TH5].

o2 AR ZAlZbe X2 LA H
29| A3 A ZAdH A5, 2
Lyo]al wjx] 9] 3t & & mAjg] Fiof
CPS A =ze} AZE o] JIEH5].

tho] 22 43S A u|HT](meander)F o2
A= U-g o2 e A QEue] 22
. Al 2 o] 54 W g E i
Ao QHELEE] Alo] 2 E 90 mm x 90
oY R EY 4= 9lonZ Fujj§ RFID gygo2

X



Ly

FR4 substrate

(b)

Fig. 1 Geometry of proposed antenna. (a) front side and
back side (b) top view and side view.
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Fig. 2 Typical planar dipole antenna. (a) dipole (b) 2-element
quasi-Yagi antenna

Table. 1 Parameters of antenna designed for UHF RFID
reader (proposed antenna of Fig. 1)

parameter value[mm] parameter value[mm]

Wy 70 W, 5
Ly 75 g 2
L, 45 Wy, 20
Ly 20 W, 8
Ly 12 L, 47
L, 70 0.5
Ly 36 a 3
h, 5 wy 3
D, 62

Table. 2 Parameters of antenna designed for UHF RFID
reader (dipole antenna of Fig. 2(a))

parameter value[mm] parameter value[mm]
Wy 150 L, 20
L, 1225 L, 0
Ly 0 W, 9
Ly 0
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Table. 3 Parameters of antenna designed for UHF RFID

reader (quasi-Yagi antenna of Fig. 2(b))

parameter value[mm] parameter value[mm]
Wy 150 L, 150
L, 120 Ly 0
Ly 0 w, 12
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Fig. 3 Reflection coefficients of the antennas designed
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Fig. 4 Realized gains of the antennas designed for RFID

reader (y-axis direction)
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Fig. 5 Radiation patterns of the antennas designed for
RFID reader (f = 915 MHz). (a) dipole (Fig. 2(a)) (b) quasi-
Yagi (Fig. 2(b)) (c) proposed antenna (Fig. 1)
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