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Compact & Contact DVB-H Antenna with Broad Dual-band
operation for PMP Applications
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!Graduate School of NID Fusion Technology, Seoul Nation University of Technology
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Abstract A dual-band (UHF: 470-862 MHz, L: 1452-1492 MHz) digital video broadcasting-handheld (DVB-H)
antenna is presented. The proposed antenna is composed of a planar inverted F-shape antenna (PIFA) with an
input impedance matching circuit. The matching circuit improves antenna performance in the broad UHF bands
(470-862 MHz: 63%). The proposed antenna has omni-directional patterns and sufficient gain (Ave. peak gain
is about 1.70 dBi over 470-862 MHz) for the PMP applications. The antenna is contact with a PMP case (g
~3.2) which is used as a substrate for the size reduction and compact design.

Key Words : DVB-H; PIFA; Impedance Matching Circuit; Omni-Directional Radiation; PMP Applications

A -7dBio|e{1]. Zi1o] DVB-H AHIAE $13] Thorels]
AAE Y So] AfEeX] AL §loh2-10]. FalEd

1. M2

A B0 MHEHDVBH)L mutel AolA] ele]
K] WS 9l Ale Eaoln), 20081 EUSIY 4]
Hog HelEgth oo Ful8 AAE YT muta
TV7} F08 ol%7h B3 Qla, B3] §7 % ohet
AAH O DVB-H7L A4 of4elth. DVB-HEZS
UHFH|e] IV,V (470-862MHz) 123 L band (1452-
1492MHZ)o[tH1]. UHF t0]9] 14skabe] Zlo]7} 1155
o oF 90-160mmo]7] o] muel Aol A-§5}7]o]
L DVB-H ¢teL}e] 7] {3 St} DVB-H St}
2153} olgLt o]S0] 470MHzol| A -10dBi, 702MHzo]|

[2-5]014] Al DVB-H QUi w4 Et) gelel
S AlAE SApEch B8 FIERAS, 71014 AT
21 ohE b WAReL TekeE Abole] A(gap)o] <
el 98 s oye] Fadt g sk ot
£ g Wolzrh et gule] 2 ulHzst ot
Lhe] mafo] chepsly] wjo] of2] FrrhZe] 2§77}
ofgict. Tetg Shpanasitic ams)E LT 4£F9| o
quE  HaRARI skt sekay o
(parasitic arms)& ZgHeE SHEL} o14) 7]gtel 7 5
2ol o3 417 G W e ZpAa glek. mhxe

B =2 Aeatddista wstedIAR =S

"WAIA A} : A3 (changwoj@snut.ac.kr)
A= 109 014 07

ol (124 109 039 029, 22} 104 039 179))

AL 104 03d 18

891



S| &atsl=RA) A1 A3, 2010

TEAN0JAA] FH Frdo] Fhsgt oke S
ok e o] 4] thol 2= ARG o3k A
o] Bxp4ol F7kshe BAIAel ek

Zk77
i=
[e]

=
7Natad
=l

b Jo

(@

(b)

[322 1] PMP Za0EAo] Fotsl tjed PIFA; (2) 3D T
Z; () e 25 (o) WA SR} S5

2 =Eox+= DVB-H F& Fu JY(UHF;
470-862MHz and L; 1452-1492MHz)2 ZZ3} 3}
PMP Hof| A F&F617] fJsf Fe] BHE o F3 ¢t

HLHBPIFA)S AAISHGITE 3 Fid oz Fakakal
A 522 tarslsh] 918 WS WA E PIFA

PO A E ARESFAAL & 7HE] QI E e F 7j9
HAIE R dE wiAIRE ARSI tEU=
PMP(i-stationU43, Digital-Cube)Alol] A, A2 A=
Atk Abe QU= fAHE ARSEO]X] PMP A 0]
e r=3.2)0] 279 RAF oz FSl7] wjio] X4zt
3 % ok ekele] WAbELe AgHel miE ot
ve] ey S weldh Alekel seh 45

MAELoD] ket DVB-H muel AlEo] SEsle

Fdg FEiE dee 2ok

proposed
antenna |
ground

5022 SMA connector .
[23 2] A=E F S o]F Y DVB-H et

matching circuit

2, QtEILE 7 H A

DVB-H ¢He|L9] 7]i22Ql G2+ PIFAC|Y, Z7|&
2|2:315}7] £18l] PMP Mock-upe]l A7 sttt 171 (a)
= AA| Alo]2(PMP, i-station U43) =7]9} §-Ago] 2
& PMP Mock-upo|| A%+ DVB-H QH|L+e] 3D 245
Holoh a9l (b AElUe] LAAR 2715 Y
11, 1% 1(c)= UHF |¥9] —T'-]'l?HOﬂ—o- 93t LC wjA 3=

£ HojEr)k PMP Mock-up?] F4-E&E (e 1) 3.2 o]H,
A Al Z7]= 135%x80%23 mm3°]1:]'. I E 22
2ol PMPEES ThE 3|& A& 98 Wl 3to] &
Agkek 9l F7ke] AA A7) GL=35mmxGW=30mm
ojtk. MPAQ] WieE <teuellA| UHF S e 1/4wb7
o] Fo|7t AF5oll oF 90-160mmo]il L-th & 9] AF5
9] Zolzt 50-52mmolct. A|¢HE QHEUe] A7)} 1t
L& Z+zF L1=35.5mm, L2=50.5mm, W1=12 mmo]|c}.
SHElLHY] 71241 Lx+= PIFARH o], A7|& &
Hastsp7] Sfaf Aolzol BABMLE Qe BApe)

749 Aol ol H2PA717] 918 FEFICE 2]l L HiE
A Al BAAOl AGFEH ] £%5 AL &
F9] 47]&= L3=26mm, W2=5.5mm=Z Z| &3} i) ¢t
Huol e duels wiA ] S Q1% ¥ dol=

¢

o]_,"_l_

892



A 919 PMPE 4953 DVBH el

SL1=12.5mm, SL2=8.5mmo|t}. 1zj1} PIFAQ] JLxRAF
W UHF t9& &"eRI(SLTEe R QJujas wialS
NS A 4 Qloh 1 A B =Roflie gy B2
< 93l = e AAIAE L g A2 JIYEE A 32
2 ARESIE AL, oo mE SrEue] 9 duEaE
UHF o] | Fulks WS JAA AT ESH5ut
4 9G93 Y= /b & S Qe Lo 2] %
e AT = Slok I 1(e)olAE Mk 2 2l
HE|(L) 4nH, 2 A E|(CI) 3pFo]iL, WEH 7N A E
(C2) 0.5pF )& HojZoh e} uly F=2ke] 9
grele] Zlo|(SW)= 15mmo|t}. Yukdo g BrAQl 1
2he-EAto] 9] Z(gap)2] B NE A= F(gap)] Wsto] 9
3 A=) 283 o]F B ¢telue A7 &

g 4 gk

DVB-H Antenna

DVB-H Antenna

(b)
[33 3] (@ LC v 2|27} 3] $IA] o> DVB-H
Qe (b) LC v A 8|2 7F 23HE DVB-H ¢l
i

Flexible Type

[12! 4] Flexiblex} Metal E}%]2] DVB-H Qle|L;

2 =RoAE vl Agsts 93 ol 7Y
(gap) A3} 319rh. 19 2= PMP Mock-upof| A%
Qreupe] &g HojErtk 19 3(a= LC WA I =7}
25 Areje] DVB-H QU o] 17 3(b)= LC i3
3|27} gl= AHlolA2] DVB-H ¢HEHUe] B458 Ho
Zr}. 1Y 404 FlexibleZ} Metal E}Q]2] olgUE X

of Z31 glek. w3k oje} gre Feol kb 414 A
ol ol ¥2kstol A& 4 gtk

311 VSWR

simulated result without matching
—=—measured result with matching

jb[(iilz]

[38 5] 4% B4 A PMP Mock-upol] A7 <

893

-104

-20

-304 27

20+

104

elitbe) WAlaElel 24AnE sojsch

0 eesese xz-plane
30 | == yz-plane

0 sssess x7Z-plane
w— yZ-plane

27



22 A1g A3z, 2010

sessss xZ-plane
z-plane

senene xz p]ane

(d)
[2% 6] =A% 9} B (@) 500; (b) 600; (c) 800; (d)
1450 MHz

% 5= LC A glo] AAIE ]tElLke] Algdold
23t} w2 2E Edsto] AAE ¢HEue] SH2%
AJolo] viLE BojZrt T Ao 7S UHF o o]
oA EEsHA vehdth tiA3=E ot e &
A= Aledold daket ek, QtEue] tjo %
2 Z}Z} VSWR3:19|4 436MHz (474-910MHz,63%),
23MHz (1437-1460GHz,1.6%) “12]31 VSWR4:1 oA
477TMHz (468-945MHz,68%), 79MHz (1410-1489MHz,
5.5%)°lct. ARk telLte] g H &2 DVB-H A
Bl Hj S SR T19 6(a), (b), (o), 1P| AL, (d)=
500, 600, 800, 1450MHzoA &% x-y, x-z HHAL9|
HAlaElS HEF o] my-= o]-Eﬂ\,]_g]_ 7o HMulerz E
A& HojZrh 2AE U o]5L -0.2294] 3.45dBi 1\]—
°|2 DVB-H A|&8]9] o]5 iﬁ(-loow -7dBi) [1]]]
RFEbeh ARk Qb U7E PMP Mock-up /ol A% 4
o] A ut R EE [8] (0 of|A] 1. SdBi)OﬂH H 37 PCB
JENAS] QFELEEE B 2 FHjo]5E HoErh ®

e

A3 [6] (-3 of|A] 4dBi), 28] I
ol 4] 2.8dBi)of| UER QtE|L B} 7b2) o
oz}

o
o

4. A=

[e]
552

olFT 91t PMP
H QHEIUE AAskeIT) i3]
UHFt 4 9] EHQ"%—‘Q PR 58 A=

© VSWR<30]|4] 436MHz(474-910MHz, 63%), 23MHz
(1437-1460GHz, 1.6%) VSWR<40]|x] 477MHz (468-945
MHz, 68%), 79MHz (1410-1489 MHz, 5.5%)o]ch. o]
B2 U2ke] DVB-H AjH| 2o SE FaE
gtk 2ol 9] A 5ol 233 o] HAE 0]
OIE} 1 A3t AA| Mock-upo]] A= o]7 ¢HE|Lo]
Ao}l AEF ol Ay ¥l Al (bare case)Xrh
'5301'—'_—’ A-gAolr}. AStE St = A AR

u]—é_

Ha vhefat mupd Aojxof 7 Thssict e 2
I} DVB-HE| Fubp goja} o]S271S whEARI
HuE#

[1] DVB-H implemented Guidelines: ETSI: TR 102 337V
1.1.1 , European Standards
Institute. 2005-02.

[2] J. Lee, J. Park, B. Yim,
DVB-H antenna for
Microwave opt Technol Lett 49 2345-2350, 2007.

[3] K.-L. Wong, Y.-W. Chi, B. Chen,
“Internal DTV antenna for folder-type mobile phone”,
Microwave Opt Technol Lett 48 , 1015-1019, 2006.

[4] K.-L. Wong, W.-C. Su, and F.-S Chang, “Wideband

internal  folded

UMTS/WiMAX folder-type

Microwave Opt Technol Lett 48, 324-327, 2006.

H. Chio, J. Lee, J. Park, and B. Yim,

modified

applications”,

1592-1595, 2008.

D. H. Choi, H. S. Yun, S. O. Park,

Telecommunications

“Design of the novel

mobile handheld Terminal”,

and S. Yang,

planar monopole antenna  for

mobile phone”,
“An internal
DVB-H

50 ,

[5]
for
Lett

antenna
Technol

rectangular  loop

Microwave Opt

“Internal antenna

(6]

with  modified monopole type for DVB-H
applications”, Electron Lett 42 , 1436-1438, 2006.

[71 S. Jeon, K. Ryu, J. Choi, “A novel monopole
antenna with parallel structure for DVB-H/SDMB

894



Fejoge] o)F)

ol
=

N
)
o

% DVB-H L}

applications”, Microwave Opt Technol Lett 50
1054-1056, 2008.

[8] Ma Hanqging, Qing-Xin Chu, “Compact Broadband
planar antenna for DVB-H applications”, Microwave
Opt Technol Lett 51 , 239-242, 2009.

[91 Y.-W. Chi, K.-L. Wong, S.-W. Su, “Broadband
printed dipole antenna with a step-shaped feed gap

s

for DTV signal reception”, IEEE Trans Antennas
Propagat 55 , 3353-3356 ,2007.

[10] L. Huang, P. Russer, “Electrically tunable antenna
design procedure for mobile applications”, IEEE
Trans Microwave Theory Tech 56, 2789-2797, 2008.

& Ol £(In-su Yeom) (3]

* 2009 2¢ : A& AFddistw
HAZ St £

© 20099 ~ @A : AL Aeldher
W, NIDEEIE e, b
AT g T2 Ak

H 2 #(Chang-won Jung) [H3|9]

® 20019 129 : University of
Southern  California, A Z}-g35}
(412h

® 2005 6% : University of
California, Irvine, HA}&s} (4
Ab

® 19974 19 ~ 20004 6¥ : LG
AEZA, A+

® 2005 7€ ~ 2005 109 : University of California,
Irvine, Post Doctor

® 20059 11€ ~ 20084 4¥ : 4HMF3|ed, AEA
79

® 2008 59 ~ #A : A2AEStEL, NID §|&
ot 2as

<gHilEop

Qte|u}, RF, EMI/EMC, RF-MEMS, AlA]

895




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


