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Abstract In this paper, we introduce a design method for a broadband planar quasi-Yagi antenna (QYA) for
terrestrial digital television (DTV) reception. The coplanar strip line which feeds the driver dipole is connected
to a microstrip line and is terminated by short circuit. By appending a wide strip-type rectangular director at a
location close to the driver dipole, broadband impedance matching and gain enhancement in a high frequency
region are obtained. The gain characteristics in a low frequency region are improved by adding a reflector
formed by a truncated ground plane. To reduce the antenna size, the strip-type dipole and reflector are modified
to half bow-tie (V)-shaped elements. The effects of various parameters on the antenna characteristics are
examined. An antenna, as a design example for the proposed antenna, is designed for the operation in the
frequency band of 470—806 MHz for terrestrial DTV. The optimized antenna is fabricated on an FR4 substrate
and the experimental results show that the antenna has a good performance such as a frequency band of 450—
848 MHz for a VSWR < 2, gain > 4.1 dBi, and front-to-back ratio > 10.4 dB.
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[Fig. 1] Geometry of proposed QYA
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[Fig. 2] Design procedure for proposed antenna.
(a) dipole(),) (b) dipole and director(L) + D)
(¢) dipole, director, and reflector([), + D, + R)
(d) dipole and reflector of half bow-tie type
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[Fig. 4] Simulated reflection coefficient and gain

[Table 1] Optimized antenna parameters
(case of ‘Dy+ D, +Ry)

parameter value [mm] parameter value [mm]
L 200 W 10
W 300 d, 110
t L6 d; 100
wy 1.4 W 60
xy 5 L, 105
Js 2 d; 70
w, 20 w, 10
Ly 270 L, 300
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[Fig. 5] Characteristics of QYAs with half bow-tie type
elements(case of > D'+ D, + RP™) where hy,
=40, L;=220, h,=50, and L,=240 [simulated].

[Table 2] Performance comparison of QYAs with half
bow-tie type elements [simulated]

no. | Ly | hy | L, | R, band gain”
1 | 270 | O | 300 | O | 463—888 | 3.83—4.98
2 | 220 | 40 | 300 | O | 472—862 | 3.98—-4.66
3 | 220 | 40 | 240 | 50 | 437860 | 3.99—4.62

* frequency band for VSWR < 2 : MHz
** gain over DTV band (470—806 MHz) : dBi

DTVgO = Zaksheg ghepn)
¢rE Fig. 2(d) #2292 QYAE FR4 7] T *Joﬂ F1g. 6-‘—} dy
o] AztstAon, SELEe] Afo]=E= 240 mmx200 mm
ojth. AZHE QMU= 758 EE UUEAR k=
DTVE2 & AAH Ao|A Tt 7| JHAA 7580 gk
SAHAIE A SATE = e Y= dAF0RE A
FTEA goug 503 7|E AYHUAR = FEY
EX7](Vector Network Analyzer; VNA)E ©]-&3d}o]of
gtk 7585 7|08 sk YRS S35 98
AZLE otE|ure] FAEel nfo]aR2AET AR SMA
7—]H1E1 JwEtn 5088 712 dodAR = VNA

o1gsto] MAMASIE S, 248 W
e el Q19 elsiela (Z,), 1582 /1% 9

AR Shs WGS9} VSWRE Zk2)

Z, =50 (1+529/(1

1912

51715!2: (Zvn _75)/(Zm +75)’
—1S7P)

VSWR=(1+57)/(1

o} o] Ak

(b)
[Fig. 6] Fabricated QYA.
(a) front side (b) back side

Fig. 72 A2kd
AgilentAhE o]-&3fo] A3t Flojw, AlETe|d Axt
o} EAAN} A A= AL B o 2 A9 A
o] BEHE & 4= Qitt. S Aate] sk AR 1)
U= VSWR < 291 tfj<l(450—848 MHz, SIZ 61.3%)

o] DIVE thele Z3alm ses el u7h 188
218 Y EAS 2=tk

ob|LFe] VSWRE VNA(NS230A,

f measured fi--------
i |mm——--- simulated ||
! :
' . ‘ .

el A ] 1
S m——— —,————
1

1 T | T l T l T l T
400 500 600 700 800 900
Frequency [MHz]

[Fig. 7] Measured VSWR



At gAd g A8 27 W B Ero] § F-op] dEY
Fig. 8 A2 SHelue] BAME S Axja FokaL 22 FhE, dMyls 93 d3x9] Fito] T2 e
AdolA 4T A=A iid & Wiy FHere A otk IEYY AEYC =z = FH tolEof A
WS 2l AFHHE 104 dB o], ¥ MY fEHalf 7 A F 20|E 2HAA Fe dads ATEEA
Power Beam Width)2 E-'H 70—S81%=, H-H 162—198%, 2 A3 HXH AP E Erbske] giYd Y 12 o)l5E
O]52- 4.1 dBi ofoltk. 3 7HA] oy AL 75F0 4 EE 2| SHYTh tholE U] 9] meks vk Be-g
FE s AAE At e BAEALE &k o] oz ¥Fsto] MU A7|E 20% daAlzioy
Holr}. & AFolAE 50&-8&cz AAE dHUE AEHUS AE(HYE, o152 dEe dHE AT &
SA45h7] 9 kARl 2aFn) oo AlAEE E-85F IStk DTVECR FHAStd AEHUE FR4 718 Aol
H, 758 SFElURe} 503 AR Atolo] YuEA WEy] ARSI E4S AT 23 VSWR < 2 ¢l o2 450
(502-752)5 st Al 0|5 AJ5S £43 —848 MHz, 4 AY 4] ZL& E-HojlA] 70—81%, H-Ho
T Auds W] IS BAshs WHOR 4 A 162-198%, ©]52 4.1 dBi o)y, AT 104
Atk SAANES AlEdoldel sl dSd 2 dB ol T e ST 4 itk Algd =
I & AL AR AU Aes ST Y 9 Qv Tk ¥z A7 Golsto] Tt &=
AIES & o, AYE UL A DTV =480 o] Joiy XFA deluz 384 4= Jlem, 1 o5
2 Agsithal & 4= Qloh Z2al Aok 29 QYA i SrElLe] 84 SFEUR AREET]O| T AR
AANPES o5 ThE Futp thele] ] gk AREC
QHEfL} AL Goldt Aow Az
350 gt Sy 30 w0 emoeoma 0 References
300 o & panc | & D0 w0l resomz T8 W
f E. :"E“:S“E“?EEE':“* i3 E' :“E“:;“,:.,:SEEE' [1] C.A. Balanis, Antenna theory: Analysis and design, 3rd
70555 errrarel—al 0 zofd ed., Hoboken, NJ: Wiley, 2005.
‘x\ 2 ey ;f [2] Y. Qian, W.R. Deal, N. Kaneda and T. Itoh,
208 "0 eaneastioss” 120 "Microstrip-fed quasi-Yagi antenna with broadband
210 150 210 150 characteristics," Electron. Lett., vol. 34, no. 23, pp.
. " 21942196, Nov. 1998.
@) (®) DOI: http://dx.doi.org/10.1049/e1:19981583
330 ’ 30 50 o % [3] N. Kaneda, W.R. Deal, Y. Qian, R. Waterhouse, and T.
"T..i?lms,p;ane " w e e Itoh, "A broad-band quasi-Yagi antenna," [EEE Trans.

@ @ esimulated: E-plane |-
measured: H-plane
® @ @ simulated: H-plane

|® @ @ simulated: E-plane
measured: H-plane
® @ @ simulated: H-plane 5]\

300 {
270 $

T
<4030 2 -

4030 2081
=
180

(©)] (d)
[Fig. 8] Radiation patterns. (a) 470 MHz (b) 550 MHz
(c) 650 MHz (d) 800 MHz

210

180

4,

=
HAAE EE QAT 15821 A4} DTV

3 24} QYAZ AIQISk 1 A ol
o} Alokel kb gt EuE 2y
te 2oy 758 ulo|ARAEY Al

RE S BN

1913

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

DOI: http://dx.doi.org/10.1109/TAP.2002.801299

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.

DOI: http://dx.doi.org/10.1049/¢1:20040348

C.-J. Lee, C. Caloz, KM.K.H. Leong, S.-M. Han, and
T. Itoh, "A planar broadband antenna for UWB pulse
transmission,” in Proc. 2004 European Microw. Conf.,
Amsterdam, Netherlands, Oct. 2004, pp. 1329 - 1332.
K. Han, Y. Park, and I. Park, "Broadband CPS-fed
Yagi-Uda antenna," Electron. Lett., vol. 45, no. 24, pp.
1207 —1209, Nov. 2009.

DOLI: http://dx.doi.org/10.1049/¢1.2009.1330

[7] J.-I. Lee and J. Yeo, “Modified broadband quasi-Yagi

(4]

[3]

(6]




Fitel7Edtel=g Al A4l Al4E, 2013

antenna with enhanced gain and bandwidth," Microwave
Opt. Technol. Lett., vol. 55, no. 2, pp. 405—409, Feb.
2013.

DOI: http://dx.doi.org/10.1002/mop.27325

0] & dong-Ig Lee) (M2

1992d 29 : AHcjeta Az
Bkt (@b

e 19994 39 ~ A :

<gHy ok

1904 29 ¢ st A%}
Bk} (ZshAAD

19081 89 : Aucfsta Az}
Bk} (Zspapab

19989 3¢ ~ 12¢ : Fe3y}
e Aas

SAfstL AR 14

AAps} v, W ok

QFEt A, At

01 & S (Junho Yeo)

[(H=]&)

19929 29 : et A%
Bkt (Fshap
19949 29 : et A%

Foah (Foh4p

2003 8% : w|=* Pennsylvania
State University 7|58k} (&
St

1994 39 ~ 19999¢ 6%
st a AT

® 2003 9% ~ 2004 69 : u]=L Pennsylvania State
University 3} & 714

e 2004 89 ~ 20074 29 : FLAXEAIATL RFID
A2RTE H9aTe

* 2007 39 ~ B : oot AREAF K

SIRERS
AMC, EBG, FSS A7
ShelLt, Ajt Al

A QFEL 58, RFID 2 F<

(Jin-Taek Park) (K3

e 19804 2¢ : AHEOstw

Fstz} (F3AD
19874 8Y : FHEUgtw
Fott (FoHAAh
19934 89 : FET}
Fst) (Fehuah

El

e 1981 29 ~ 1991 2% :

T AEAAAE R SEEA
TFEAE AYEAT

o 1991 39 ~ A AL mulE A Tk}

vt

£ o




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


