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H =HoAe HEH Y WHS AREsto] o]F tho]&E &o)7| <HE|u(double-dipole quasi-Yagi antenna;
DDQYA)e] tlel =8 el o] eked el sich MR E 141 1o W e Eolw AEY AR Zofow
ARUE o] AR A MR E FAEE, vo AR AEY HEo) B FHHOA Het N FUE A=Y A2
oF A=) et Mg U Hrlo] -2 DDQYAS] t H5-3 FFA1717] 91l 2 shalet. 3k A kel i
19| back-to-back 20| A 9] A5 7] Wl 3} v skl 24 ehd bﬂﬁélﬂ e 8 7+ DDQYA <l
UE FR4 7|3 Aol A|2skar EA4-S A s Ax A A A uhd|(voltage standing wave ratio; VSWR) < 2 o]&}2l tff
&2 1.56 —3.04 GHz(64.4%)°] 11, tfj &} £0] 7]E2] 715 7H] DDQYAO v]sl Z-71ehE 2HQlst it

ABSTRACT

In this paper, a method of enhancing the bandwidth of a double-dipole quasi-Yagi antenna (DDQYA) using a
modified integrated balun is presented. The modified integrated balun consists of a microstrip (MS) line inserted along
the center of a coplanar strip (CPS) line and the end of the MS line is connected to the CPS line through a shorting pin
at the feed point. The geometry of the modified integrated balun is adjusted to improve the bandwidth of the DDQYA.
In addition, the performance of the proposed balun in a back-to-back configuration is compared with a conventional
balun. The proposed antenna with the optimized modified integrated balun is fabricated on an FR4 substrate, and the
experiment results show that the antenna has a frequency band of 1.56 —3.04 GHz(64.4%) for a VSWR < 2, which
shows enhanced bandwidth compared to the DDQY A with the conventional balun.

FIHE © dog= A, 05 thol & o] AU, WP vl ARAEY-FUW AEY AR WY, o] FAl

! ==

Key word : bandwidth enhancement, double dipole quasi-Yagi antenna; modified microstrip-to-coplanar strip line balun,
mobile communication

Received 16 November 2015, Revised 10 December 2015, Accepted 24 December 2015

* Corresponding Author Jong-1g Lee(E-mail:leeji@gdsu.dongseo.ac.kr, Tel:+82-51-320-1761)
Division of Mechatronics Engineering, Dongseo University, Busan 47011, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.3.457 print ISSN: 2234-4772 online ISSN: 2288-4165

[EThis 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.



SR B ELISHS|=FX|(J. Korea Inst, Inf, Commun, Eng)) Vol, 20, No, 3 : 457~463 Mar, 2016

I.M E

ﬂ
rl
~
)
=
o
O
o
>,
R
I
[>
1o
11
)
[
B
o
X
mlo
X,
=)

il =
Helm|t] o] 9] gi-§5F 11 HlojHE A7t &
Lo, Thefet FA B4l AH|AE o]-8-517] f1siAl
ofg] Fuk oo ABE 4
glu7t E g stei1]. 53], A47]9-E o]-8-5to] A 2ol
Golgh B A BH Qv M E o5 A
< S AP 8= 7R s 9 SA1E QHE| |
o] AR L it

Aol A B QrElL FollA] HH F-op] <t
Elui(quasi-Yagi antenna; QYA)+= thol & SHE|Lo] of
HEI} o] 5 A7) f18l BEAF | (reflector) € =
T}7] (director) & 713t 2 2A Thge SAEAS
ol-gsto] A=Al JTH2]. B QYA A%, S
29| AokE HAHE WA= ARGkl B = A
SRS Foll thelE FAP|(driver)of AARITE =t
7]e A7 AR E FaL tho]E FA] 9l f1%th
WA = A5 o9 o] 55 A7, Eubr]=
areut of o O] off o 31} o] 55 FFFAIITH3].

B ols tholE F-oF7] <telui(double-dipole
QYA; DDQYA)= F 7l19] Zo|7} the tho| &3 Ak
H HAHoR A ET, o] axbgo] AFAHRE F
3 Adz ddEe] la =up7|E F7H 4= AAviA4].
1 DDQYAE 1 QYA thol& FAP|of dol7}
ThE tho]& BAPI7L ASARE Sl 712 A2
TEE & 5 Sk B3 7 rholEo Ho|eh A S =
Asto] Fh F2 o5 e A4S €&+ Aol A
AS] AHE7F e A o] ek

A 2715 2agksr] 98 Y
(coplanar strip; CPS) A 29| F4lof Ald mfo]a =2 A
E g(microstrip; MS) A= 2 4% Wy WA o]
&3 DDQYAZ} AQF= Atk VSWR < 291 F=ui4= tf
oJo] 1.70—2.80 GHz(49%)©]iL 1.70—2.6
o] 4] 55-6.3 dBi9] HHH o]5& & = AUANTHS]
A 71 F& ol AHE FF AEH(parallel
strip) A= 2 4% vpER tho] &3} 2AH tho|&
2 4% DDQYA 12E o]8alo] 2.45 GHz(2.4—
2.485 GH2)9} 5 GHz(5.15—5.85 GHz) 41 &l tj<do]
Al F2Sh= o]F e FEIUE Albstlt. VSWR <
291 Fuld: o] 2.32—2.77 GHz(17.8%)2} 4.25—

6.3 GHz(34.8%)°] 1L it o A 4 dBi o9 °|55

DDQYAS] fjoI%e P4t Filel thste] A5

M

o], MS A2 o] & FA o)A Tk Yoz CPS Ha

i ack-to-back -
zo|49] A 71E Wl vusto] tfofFo] g4
e gelekeick 22, Mg Wad e 29
oHE A4 ¥571 DDQYAS] o€ VSWRi} o] 53t}
Lo St 5ol MR 93-S 2AFste] DDQYA
oAg A7) 17 D% A Mg wEal
St Lo} E44& AlEdo]dstal AA ME 3
2] CSTAFS] Microwave Studio
(MWS)E o] 4515t} 2% 47l DDQYAS FR4 7]
T 4.4, 77 1.6 mm) ol Alztstel S
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2.1, ket 7=

3 12 7)E0] W ) AljkE wEe 7
DDQYA Stefute] -zolct. QHejurt Qlafe 7]k
Aolli= 7 7He] o7k th thel& ey (Dr %
Do), W] & k= HAH (Ry), T2 o5& ¢
Al CPS Al = T 3 WA B 5= WA ol
EO| ojet F2 717} |y, wy, b, wpolat, A WA Tho)
&3t WEAR7] Afol] ZHASY = tholE Atelef ZhA 2
242} 513} sp0 o AR WhAR7] 9 Zojef £2 747y
@t wgol Tt CPS A= 9] A F-2 weps©] T

712 WHe W] %, CPs Ao 3% A
& AAHeR sz MS =7t glon, B o
W (via)£& o]-8-3 CPSO] th 2h&a} SIdH T MS A
29] ol & FHA] YAE 2As SdT L
50231 MS A Zef 3he Al 4= 9lrkh CPS A=
o) T4 o ZRE MS A 29| S47HA 9] 7= %0l L,
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Table. 1 Design parameters of DDQYA

Parameter Value(mm) Parameter Value(mm)
L 90 W 3
W 115 Iy 90
Iy 72 Wy 15
Wy 75 Wi 0.7
Sy 36 X¢ 5
I, 50.4 Vi 23
Wa 7.5 Wso 2.1
Sz 36 Wi 5
Weps 20 V2 18

L substrate
. I R - -k
W2 I| |
dipole 2(Ds)
5 Weps
S2| By
I l 1 I w
W) dipole 1Dy} ) .
microsirip
line
51 2 1
b il
v y
ground -
We 1L reflector(Rq) |
y Lz
~f f=xr
',g
@
via
Wi gw
Wt
(b)

Fig. 1 Geometry of DDQYA with (a) conventional and
(b) proposed baluns
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Aloke Wge WRie] 7, CPS A= 49 5w
of MS A=7} glom, ERKo] Tkt 7 (via)S F3f
O] CPSO| g3t AT 505 MS A9 £-2
weo]aL, CPS A =of AFle MS A =9 2 wpoltt.
WA 258 FAA7A] AU MS A =22 o=y
ojtt. o] w, CPS M= 9] F4lofl A= &7 F2 we
oltt. 3 1of= 17 19| DDQYA2] A ¥=50] Al
AlElo] Qleh AlRbE Wdd Wiglo] 0 HA M 2
& 53 EA Hshs 1.3 Hoj A o] 9l

¢

22 W SN um
Aokl ke Wele] A-g 71E0) Welat ulwst
7] 15t} 18 29 o] HUT WAL A2 npFEE
= wjx5He back-to-back FEE AlEeo]Astach
A uh s W Afo] o] 2L lops = 44 mmoch,
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conventional hialun n proposed bellun Y2

@ (b)
Fig. 2 back-to-back configuration: (a) conventional and
(b) proposed baluns

9 32 7|29 Wt A ke H79] back-to-back
o) Al 9] HEARAIS(S1) F B AI4(S21) 5701 L}
U itk 7]12e] YAk W] A2 VSWR < 29] &
a4 T ¢ o] 1.69 —3.00 GHz(55.9%)°] 1L, T ol A
Yl &4o] 2.4 dB olstolth. WEHO|, A|QHE HIF o]
78 1.05—2.71 GHz(88.3%) o] t}. F=uab<= th & &f A3t
Fub= 2.71-3.11 GHz oA daeA Aglo)
A= ehE 3.11 GHz7bA] 8FE 2= Qith Ale] 4le
1.30—2.71 GHz tj 9ol A] 2.1 dBo|s}o] %] g, 1.30 GHz
o|5}e] Fulr tf 2ol A= 2.1-5.1 dBolt}. A|QkE W
22 712 DDQYAL 15 GHz o]42] tjefoll 4| 525}
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Fig. 3 Performance comparison of back-to-back config-
uration
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Fig. 4 Performance comparison of DDQYA with pro-
posed and conventional baluns
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23,43 £4 AlE8|olMd

Aot WS 7HA]= DDQYAS| tf &3} o] 52
CPS z9] 4ol 3= &5 F Wy, CPS Ad=of| 4
U MS A2 32 wep, HIAPZ| 278 F871H4] AF<d
H MS dzo] Aol ypoll sl At ol5 A4
wi2-] s} 3t Al2HE DDQYA S49] g %
At

% 5& CPS Al29] F4l9 &= &322 Z wy, 9
1Asof| w2 DDQYAS] 2] VSWR} o] 5 5749 W
812 ek ik, T A Mo E 19} Solsh
Weo7} 0.7 mmojl A 2.1 mm= F71ete] whek 912 RhA;
A4 VSWR < 281 Fub4= tf o 9] )5t Fuper} u
oA 4 T2} oA Sl sfersol Sl

2 U4tk 95 5 we =07 mmdY = 2.23—
266 GHz Hlolel] IR o] LA VSWR
< 291 Fu4= tj o] 1.57—2.23 GHz(37.4%) 2} 2.66 —
2.85 GHz(6.9%)°]aL, th o] WollA o5 242} 5.4~
6.3 dBi&} 3.3—4.6 dBio|Tt}. wy, = 2.1 mm& Z7}51H
VSWR < 291 F3}= tff ¥ o] 1.55—2.93 GHz(61.6%)©]
31, Y Yo A o]5-2 3.8—6.4 dBio]il Ht o] 50]
T

Realized gain (dBi)

1.4 16 18 20 22 24 28 28 30
Frequency (GHz)

Fig. 5 Input VSWR and gain variations as functions of ws,
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2.06 GHz tf ol a2 Ago] vhmba Al VSWR
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Fig. 6 Input VSWR and gain variations as functions of wg,
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Fig. 7 Input VSWR and gain variations as functions of ys,
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2 3.8—6.4dBio|tl yp =22 mm=z Z7}5PH VSWR <
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WollAl o] 52 4.1-6.3 dBiolth 5/ AlEdo]d At
£ 5ol &2 FA1717] il A e Alghe =
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Fig. 8 Photograph of fabricated antenna
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Fig. 9 Performance comparison of fabricated antenna:
(a) Input VSWR and (b) gain

19 10-2 1.8 GHz, 2.3 GHz, 2.6 GHzo|| A] A|Qt% 2
212 7121 DDQYAS E-(xy ) 7t H-El(y-21) 24}
B2 7129 W92 744 DDQYASk H| watgick. A2l
W22 7171 DDQYAS] B AL sfElo] 7] 28] WS 7l
DDQYA®} §-ARHS: o 4= Qlck. 3k A4/} 12 dB

h= =
oo §AHS % 4 ek

457~463 Mar, 2016

==== Conventional
s Proposed

==== Conventional

1.8 GHz (E-pl
(E-p ‘:;' = Proposed

1.8 GHz (H-plane)
20

180 1

210

240 . 300 120 : 60
270 90

(CY

==== Conventional
= Proposed

==== Conventional

2.3 GHz (E-plane)
90 s Proposed

2.3 GHz (H-plane)
a0

270 80
(b)
==== Conventional ==== Conventional
2.6 GHz IE-NO:'“I Proposed 2.6 GHz lH-pll:;} P

120 60

120 60

150 30 150 . 30
180 I 180 | Lo
-20-10 © 10 0
210 - ‘330 150 ° © 30
e
240 T 300 120 60
270 90
©

Fig. 10 Radiation patterns comparison of fabricated
antenna: (a) 1.8 GHz, (b) 2.3 GHz, and (c) 2.6 GHz
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