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ABSTRACT

In this paper, we introduce a design method for a quasi-Yagi antenna (QYA) with broadband
characteristics of an impedance bandwidth ratio of > 2 : 1 and a gain of > 4 dBi. The QYA is
fed by a microstrip line fabricated on a coplanar strip line and it consists of 3 elements; a planar
dipole, a nearby director close to the dipole, and a ground plane reflector. By placing a
rectangular patch-type director with large width near to the dipole driver, broadband
characteristics are achieved. An optimized 3-element QYA for operation over 1.6—3.5 GHz
(bandwidth ratio 2.2 : 1) is fabricated on an FR4 substrate with a size of 90 mm x 90 mm and
tested experimentally. The results show an impedance bandwidth of 1.56- 3.74 GHz (bandwidth
ratio 2.4 : 1) for VSWR < 2, a peak gain of 4.41—6.53 dBi, and a front-to-back ratio (FBR) > 13.6
dB within the bandwidth.

719 =

Quasi-Yagi antenna, planar antenna, balun, broadband antenna

.M =2 Zka1 QojA, 71E Edd(wire)o.2 FAE thgst

P HUES HH SHYE FAsEr] 93

PCB 7|3k Aol A% B <revhe A%, goggt A7k AgEn . 1§ 9w
Xg‘j%xﬂﬁ; 2 A ite] go], A H3E ‘Zﬂanhj]%, quasi-Yagi EILHQYA)E ZZHY 2EF
RF3|Zote] AZo] &oldtth= & e 4= (coplanar strip ; CPS)2.2 =& tho]E FA}



e vlolARiEYOR

T AEE FY quasi—Yagi QFEILE A

7(driver), AW WFAL7](reflector), 12|l
H E97](director)® T3E F SATH1-5]. QYA

= Ads §2 oS5y AFde 2 g
REEA1-8 E@AH,
327 QYA©| djgt l
dBi °]de] °]=
17% x%Eo]Jj
7] H A
s

« o
N
it e >&¥
fn N
i
2

uth ye
A%E AEE S AL W

Log-periodic antenna; LPA) [6]8 A}-&3}
AnkH o)Ak LPAS] A Aol QYAS
il 3o0]s EAS 2t 2 ujdoly
Aol gelah o

EH ](bandw1dth ratio) 7} 2
«y) o] Aol FudENS 7t
dBi o] AFel x| &kA] QYAE 3|
3l ATsielth. QYAE =z
T Ztho] wEy wlolm R
wAEE, kel Et :LOH <338k
= ;<1/\]_7l— ] ;q
w7 a9 %, ), 24 Aol
47 e 2AGe FuAsde 98 4 3
Abe FHYTxE A8 A 520 CSTAY
g3t AlEdold HA
A, AlEdeld 4

=
T
&

=
£ ox g O

=
0
=
18
©

e = S kR oox 12
Ll d
TN
2
X
19 rl

=
o
By
e}
B
B

(3

Microwave StudioZ ©]
o ZAMEE otEILe] A
As AyE AAsta A

I, etELf 2= 2 oA

a9 12 ARk QMHIY FxEA, FHA7H
o] @ Wo] A=Y 2EYPow FAHE Tol
Z(Dy), FAW WA|(Rg), =371(Dy)7t ZHE
Ach. F71 wolag ~EY HA2E Ixy &
Eeel Wgsel glol WeE A Mol ¥
g 29 & A3, FHe wtdol Ao,
)
—>|r<— 1\
x
L, -
>
8l ;‘:ﬁ:z:l‘:‘z Director D Ir'l ’II
~ L, »x
2z b w, Driver[?ar*wo L
< S
_4»/’-m”r
X
i —
e iy ‘I"" !
B P .
. |

gy v 2 ;1 o] FUY 5EAHS #=
ctejile] AA o ZA SWR < 2 ¢ ﬂ]eﬂ.ol 1.6—
3.5 GHzo|1L ©o|50] 4 dBi ©o|4¢l <HE|US FR4

Z1#EFEE 44, T 16 mm, EHEAE
0.02)c AAS= AAS LS WA REALY)
Ro)¢+ E37|(Dy)7F §lo]l DA} tho]E(Dyg)wF
o7 FAE AL Ay HIEAS XEH
old & Ay, ¥st= Fu o9 (1.6—3.5 GHz)
o] &gk Fu9l 1.6 GHzRTE o #8168

GHzol A X HTh SWR < 2 ¢ tJde 1515
—19 GHz(Y9® 2 ddZn 125 : 1, fd%
oF 225%)°|th. o] W HEn|HELS W=L=90,

Lo=72, Wo=7.5, ws=10, g=0.7, 1=43.5 Lg=15,
we=3, x=5, d=25, L,=20 °]1 ©$E= mmeo|t}.
1.68 GHzoll A Al E#o]A o5& ¢ 2.0 dBio]t}.
IxHPY 2EY A2 EAJdYEAE O
1008 AXolil mlo]aRAEY HEE 508 o

[HR 1 N [P ——— 'Do*Dy" (wy = 9)
40— e ————— ‘DD, (w, = 21)

J : 'Dy+D,+R,’ (simulated)

-50 — T T T

15 2 25 3 35 4
frequency, GHz

a. BEAMA

'Dy+D," (simulated) [
'D,+D,+R,’ (simulated) ‘

| ! | |
15 2 25 3 3.5 4
frequency, GHz

b. o=

% 2 RRAAIEeE o] S(AlE e ol A)

oz uFEy H(1.9-35 GHz)9 ATE
BE MAdste dulds digES HEl7 S9lE
=37 D& tholE Deoll 7% °ﬂ°ﬂ°ﬂ AAA]
AtH ™ 2014 ‘DetDr o2 ®AIE). AlEH o]
A AT dy o] 23 d w g3 FhHY 540]
#AZEoo] d; = 2 2 TASATE FA7] Deoll &
@5}5 —1':—4]'] 1’] :'L_(Wl)“’]' ZJ_O](Ll)E tﬂﬂ/‘]
AZPHA st FAHGEAS Ut HA



ATARENE 2012 FAZAS &3]
S HES 28 ¢ Jduh 28 2204 B w)
9} o], L =29, wy = 92! % 1.6—2.6 GHz

oA ol X 5A4S zZte Hud FdY
AFEA (NG Z ¥ 1.625 : 1)3F 4 3.75 GHz
el FFEAe] #AET wiol F7H
upe}l 25—35 GHz o] AFEAE 7w o
=219 A& W) SWR < 2 2 2 1.6—
3.6 GHz (9% n] 225 : D= Y= Fuo
EH(EH"ﬂéz H 201 o] S REEE
21 ¢ o o]55A('DetDy)S 1 2bol
A E—t— H}g} ol Fug7t S7bEel weh 4
E=37] Dol oJ&f ol5e] Hak SvtHEE AF%S
wolth AFEmle] AAdFEas 1.6 GHzoll A9
ol5 1.8 dBit <H=EI7] Dy glel tholE Dy
T olE A9 o]5(2.0 dBi)Y <A g
upel o], shetw]E gk

I3 2a°lA4 HE

L=W, d,=30, w=21% Zt= AW W] ReE
F-7hekolS wW(‘DetDitRy), P32 o 9(1.55—
3.57 GHz)> WHA17L §l 4 -9-(DetDy) el oS
(1636 GHz)¢} vlaste] & wf 7o Wslr} ¢l

v AS & F Ak ey gabrlel o] E Xif
el A OIE—OI Mo, 17 2bst 7ol
Hate= e WelA 47 dBi oo R HAH)
ol9} o] FHZH3lE QYAE il FY B4
(WFZ 8 2 21 ophHF A UE FuY
QYA[3]9] °l5 (3—5 dBi)ol Hl&) HAHE 47—
6.4 dBi®] o|5& Ze 4% EAS etk

. J=t = A

gt
Iy

=}
ANEHolAE Ea de HFstd otevte =
ﬂﬂlE%% o] &3lo] FR4 7] Aol QYAS 90
x 90 mm? A7 2 18 33} o] Az,

29 3 AlFRE QG AR

A el WA Sy
ANE whsl 1ro], SWR <
374 GHz ZA] o]|&x] 1.55— 35 GHzﬂ— Z o
Ay qteue] E3) Zoli b7t 90 mmAd
etk 156 GHzOl A 047 3ol sidd )

%, 9 4bs} o], 4.41—6.53 dBi
AATe} & AXsmz B Qo
B}

S, dB

'DotD*R,’ (simulated)
@®—@ @ D,D+R,’ (measured)
1 I 1

25 35 4
frequency, GHz

a. WEALA =

"Dy+D,+R;’ (simulated) | |

3 . . . 'D,+D,+R, (measured) |

1.5 2 25 3 35 4
frequency, GHz

b. °]5

Y 4 WA olE S50

measured: E-plane
{===== measured: H-plane

measured: E-plane
----- measured: H-plane

b. 2.6 GHz
9% 5 S48 B



a

¢

JetEgy nlo]lgRAEHo R A= A quasi—Yagi QFEILF A7)

v. 2 &
o EddAE duds g nwyk 201 9]
ARl B ARS5ES 2 o]50] 4 dBi ©%
%l 347+ quasi-Yagi SFEIVHQYA) AA WS

et

ZfEklth. Sde] dEE wielAaRiERHOR
QYAZ} F4HIL thol &S FHste Xy 2~
EY Aol Wdo] ygE otk 2EY
o] & FA(driver)oll Bl&] Fo] AR w2 AL
7t A E 7] (director)E FA7]ol A EHE
FIol Fold Bl AIFSES
1.6—3.5 GHz 9§02 4349 3404 QYAS
FR4 713k 7ol Al#fste] A A3, daex
HYgL 1.56—3.74 GHz(H < | 24 : 1), 915
& 441—653 dBiZA AlEH oA A} & dX
stalth. ol W AFUHE 13,6 dB ]/l At
Aok e BEHES B u, AJE QYA:
PCS(1.75—1.87GHz), =~ WCDMA(1.92—2.17GHz),
WiBro(2.3—2.38GHz), WLAN(2.4—2.48GHz),
WiMAX(2.5—2.69GHz, 34—3.69GHz) & th¥3t
ol Eal B FAAH|AE T 2FE FA
71802 ARREAY aeolEs HjddHYE &
at7)ell A ghatria Ayzhevh gk Aekd AA

o

Il

=

2
b}

de ge Fosuelgon Fususazl
Folshut.
HnEs

[1] Y. Qian, W.R. Deal, N. Kaneda and T. Itoh,
"Microstrip-fed  quasi-Yagi antenna  with
broadband characteristics," Electron. Lett., vol.
34, no. 23, pp. 2194—2196, Nov. 1998.

[2] J. Sor, Y. Qian, and T. Itoh, "Coplanar
waveguide fed quasi-Yagi antenna," Electron.
Lett., vol. 36, no. 1, pp. 1—2, Jan. 2000.

[3] N. Kaneda, W.R. Deal, Y. Qian, R.
Waterhouse, and T. Itoh, "A broad-band
quasi-Yagi antenna," IEEE Trans. Antennas

Propagat., vol. 50, no. 8, pp. 1158—1160, Aug.
2002.

[4] G. Zheng, A.A. Kishk, A-W. Glisson, and
A.B. Yakovlev, "Simplified feed for modified
printed Yagi antenna," Electron. Lett., vol. 40,
no. 8, pp. 464—466, Apr. 2004.

[5] G.S. Shiroma and W.A. Shiroma, "A
two-element L-band quasi-Yagi antenna array
with omnidirectional coverage," IEEE Trans.

Antennas Propagat., vol. 55, no. 12, pp. 3713—
3716, Dec. 2007.

[6] C.A. Balanis, Antenna theory - Analysis and
design, 3rd ed., Wiley-Interscience, 2005.



