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PANHATAI SAETIA : WIDEBAND ANTENNA USING MAGNETO-
ELECTRIC CURVED STRIP DIPOLE. THESIS ADVISOR : ASSOC.

PROF. PIYAPORN MESAWAD, Ph.D., 79 PP.

MAGNETO-ELECTRIC STRIP DIPOLE/CURVED STRIP DIPOLE/WIDEBAND

ANTENNA

Nowadays, wireless communication has developed rapidly to satisfy the
increase in area requirement, especially for entertainment, education, economic and
medical. As a result, a number of wireless communication system users has increased
and all require wider bandwidth high-speed data transmission systems. The previous
reseérch has proposed antennas with wider bandwidth and studied various antenna
characteristics including wide bandwidth, high gain, stable radiation pattern with low
back lobe, and low cross polarization. The dipole and microstrip patch antennas are
popular for wireless communication because they have a simple structure, easy to be
modified to various shapes, and have light weight and low cost. Here, a dipole
antenna is designed using the interesting magneto-electric dipole technique
composing of an electric dipole and a magnetic dipole with interoperability. The
gamma Feed was added to an antenna for impedance matching to provide wider
bandwidth and symmetric radiation pattern in E- and H-planes. Furthermore,
blending the electric dipole and increasing ground sheet produce an antenna with
high gain, low back lobe, low cost polarization, and a directional radiation pattern.
CST Microwave Studio 2014 is used to simulate antenna parameters affecting

resonance frequency. To verify our results, fabricate an antenna prototype with size



of 200200 mm that provides a frequency band from 1.67 GHz to 3.32 GHz with

estimated gain around 7.3 dB.
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233 wuuFUnsUAWAIY (radiation pattern)
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180 1MANTILLUTUNISHWAIIULLUTOUNANIG (Omni-directional pattern) A431]
I~ ~ w U A FIEY a 2 Aa 1 A
2.5 () Wumeemenansaiudinau laalunnianie Falaeamn1an1sunInszatenay
HUUTOURANI 360 03e Mz mFumslFaudunmsaaaenugnuignildmnluias
a ~ 1 ] A a A . AaHad 4
Aanan ldwiueu Tasmeermaniienldae aeeinialaIna (Dipole Antenna) UBAMUY
(Element) tgad 11807 0131915 sazeenuuuale lavzvieaieliseuqda areeinid
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yiaitlduaeormean s lunesgiulumsnSeumeunuamesimauunpu
AOIMANLLLIUFUMTUANGITUUU1Z99TAN 1 (Directional pattern) A4 317
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a ] I~ a @ -1
UsnaauINvesdeIMAgnuLiNeanily 3 Usnw Al
< a { ll
aumszezlndsueniinl (Reactive Near Field Region) WlursnanauwiiszezogIng
w0 IMANINAGA R <0.62( D’/ nna191md ienue1Iaauing 4 uazvuiaves
~ A " w
agaMmangIngaminy D
YA ' L. N . 3 ~ ' '
dutuszezlnaniinisuH (Radiation Near Field Region) (1] 4 a 1N og3z1 119
F1=} = 2 A 1 [ a3 1 '
meenaszes Indiueniuazauinszes lna Feliaurunsurnasnuiluaiulve uay
1 @ =] 1 4
LAzl MIUANAINUAIWYY S IMINVUIAYBIT I8 INIANYUIAANNTIANEIAAUAUIY
a ¥ T a g
ysnaiiee luRaiy Taeliszognie 0.62,/D°/A <R <2D*/2
. . o3 a ' @ - A
adu1nszez Ina (Far Field Region) WUUSaMsuANAIU lUAUA LT 202 N1INNI
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20A1INABINA AINVUIa e M lraigAINY D USNUMSUANGIIUIZINATUES
Vv
R>2D%/2 ainagenmia v funisinsannugdnisuindsnutiuzdesinluauiy
szoylna FeaudnuarmsuEnasnulszneudle AnuMUILLiuYeuduIs e (Power Flux
Density) A2IUH U ILUHUYBINAINUNUANAIY (Radiation Power Density) AU NVDIE UL
v ]
(Field Intensity) @N1WL12INANI (Directivity Phase) N3eN15UENTINAY (Polarization) T

~ = X i =] = [ g 4
51 2.14 uaasLT naEuINYBIA e INAR L el 3 USa (FaassA 2eAdsIR, 2555)

{ ] =Y H 9 a % e
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234  9n51veNd (Gain)

@ . < a dAqg Y a a a

A3V (Gain) HUWIT UM N I FoTUI9UseaNTAINVEId 189 101H LAY
9y T

anaauLia lumsFATnIeueuglmsurnasay luyasinmanineizasnaneaze g

k% ¥
AUMANIA NS FAANIVO WV UFUMTUHN I UIHE9E191R 87 FINTIAONTIV1D
I @ v da @ @ a a a '
aeomaduaNuFuRuUSFUFUA MIIAEAINEIZAINANI AaAIULTZENTAINAITUA
ATZAENAINUVBITIEDINA 1A A5A1TIABATIVE18939 (Absolute Gain) YDIF18DINIATIU

v @ = . % g ) @ 1 o @

Tnajaz 19vann1svesWsa (Friis formula) Fuilunis MuUILWIBRI1WE1891INNT TG
9 ' @ g @ ~ 1 ¥ A A o 9y
Yesd g INATeIAUIUAINa I v M A3l 2.7 Tasaumsaeriuvessain hnly

LAAIAIANNITA (2.9)

Gain = Gt

317 2.7 Radio link

(2.9)

Tumsiasasveiedesiarseinagesdulumssudamdsnu Feorvezldmeninmea

FilaRununieariniy LadeionsvetsyesdigaInIAAUMilanoy aziin1sdIiias

2
y “ sz 4 A
NuUAIUEIMALaZINANTaaNeY 1o 1ANITINIT free space loss(Lfs)Tﬂem L= m
T

% 3}; Y o xil
aa1iu a2 1daaaunisn (2.10)
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2
L oG [L (2.10)
P 4D
1 47D P
G,,=—|20log| —— |+10lo = (2.11)
=5 g( 7 ] 231 P
G"dB - 1)rdB _})513 _Glds +20 log(f&;;y_Dj (2.12)

{ o @ U v o
Tagt P deo mawnteouldnumoeeiniAniads (iam)
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Y]

o = EY @ @ o
ﬂ'lﬁQﬂ‘iﬂhlﬁ"llﬂﬁﬁ'lﬂﬂ'lﬂ"lﬁﬂ'lﬂiﬂ (96)
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2.3.5 S- Parameter
a ¢ Yy a v o o A g =
wisimes s Idetutsanuduwusnszua g wazeonvesdunauas
o 1 4 = o A o 1 [} Yy A s [
IANATTHIINesa (port) Tuszuu v Gautlsiumiunud dedrusudil 2 wesa
¢ ¢ v ¥ = v A ¢ = ¢
WoTA 1 uATWesA 2 Aduy S, gruignanasnunalnleusinwesa 2 fanesa 1 S,
2 @ A J =< J o =2 [ 1
vngdanasnuninigleusinweda 1 daneia 2 Taenall S, vunedandaa aigleun
¢ o 4 Ay ¢ s o Y 1 oa = <
wosa M lildanein N luaSedionaisnesa wesaannsanimua laedndasziluaaung
' @ 4 o o o X .
(S1EINITOAWITIRUUAZNTZUE 110NN I UALIIULaznIzuaNnavy lua1e (Line)
' = Y g A o ° v i (1
g1unud s iy Tvue TEM ethnmuiamauauiiaag o vesgilnsalluni
awa & o o 9 o @ . 4 { o
Ugiduneznszi ldenieduiludesiinisdavuia (Magnitude) tazwlavesnaui@uma
a A o § A =]

T lufrmansmualilasnses mievunataziavesnduiia(Standing Wave)n 18) 3aiin1s
Avualdiasangsnnud lulasnlugzlvesndunensznu (ncident Wave) adudgiou
@ 4 [ ] i a a 4 w
NAY (Reflected Wave) UATAAUAINIY (Transmitted Wave) ﬁlﬂu%iﬂugﬂm@liﬂ“ﬁﬂﬁﬂizfﬂﬂ

. . ; ) S A 1 Adao L Ao
132979 (Scattering Matrix) W1t 199ngUnsainTe lasau1gfli Iy N Fall$uiuveg
]
f

2 i =< ' Yy 3 oA A 4 = °
S-parameter A4UA S, IUDI Sy, U a1ugnselNnl 2 wosaN9zl S-parameter I1UIU
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@ 1 : 4 a L4 1
4¢ 1dun S, S, S, uag S, H9 S-parameter YOIUNTBINUBINTIZH 1ATIVIY (Network

Analyzer) ATjdnuazvesdyana 2 wosa Tastndaunsaldamdudssannsaztounas
Furlszaninisdaring miaﬂmummﬁmuiywmﬁvhugwia (Insertion Loss) M3gadedounal
(Return Loss) 14azayi (Phase) 11udu (Faa536 29da354, 2555) (N30 gassaun)
2.3.6 Impedance Matching
ponuulaatioudag 1o (Feed Network) cﬁqﬁ";ﬂauﬁmﬂymﬁwmﬂwmmmu
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2 a yd ‘Q ] 1 o )

ANE1 A/4 (A /4 Impedance Transformer) #3935 Wil uniionl¥nusdranievnedmsu
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Fegeormanteuldludrumsdeais 13as As aveinialalnanazaigenisunns

T
v 9 %
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AINA1IHA1UNID VLA HAZOATIVYI861 (C. L. Mak, K. M. Luk, K. F. Lee, and Y. L.
Chow, 2000) a Qg‘ﬂ‘ﬁ 2.9 luauive (Chi-Lun Mak, Hang Wong, Member, and Kwai-Man Luk,
Y] { [} Y] s
2005) danaadlugili 2.10 "lﬁ’ﬂiuﬂgqmmnﬂ’mmuLmzamwmﬂmﬂa1mmmwy Taold
a o 1 V] 1 ] o
mﬂuﬂmsanuwmuuuwua;’%uLgﬁaﬂauﬁmmwm@gﬂmuaa )Twin L-Shaped Probe) 11114
@ da 1 @ [ 1 o
amwmaqeﬁa 10 dB LAZUUIUAITAI9DE 25% UATIEDINIAAINAIIVLULFU NI TUHNTIY
- [} = dyw =1 a v 1 o @ Yy 1 ~
N luerdes uenvintidailimatinlSugisvesmeeimaunny lasnisaaliuglseaiun
aanuumaé’aﬂﬂﬂawuuuw'uﬁzﬁ'auuazﬂauér’tgtgmgﬂﬁ'maa (M. T. Islam, M. N. Shakib

v 1 v v
and N. Misran) #9311 2.11 Funailatdssreiudasivey

. Y ¥
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| 1Y 1adbsalk [ >
A £ =
l W,
L “be Ground
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+ Ground Plane
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7141 2.9 meomaunnd lulasaasiidoudayaiugilduea (C. L. Mak, K. M. Luk, K. F.

a 1]

Lee, and Y. L. Chow, 2000)
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A

Y~ Finite Ground Plane
o
=

1

5104 2.10 meemAunng lu Tasaasaliidoudamanuggldauea (Chi-Lun Mak, Hang Wong,

Member, and Kwai-Man Luk, 2005)

¥
L4 1
» - Z ﬂ"g;.—p X
o B
c ——— Invered
o I Radiating
Vei Patch
W |
1 i i
P - ==~ ==~-Feed Point
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|
|« T |
fe— |
L
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" fo o __~ Radiating patch
h, i_ = e Superstrate (c,,)
! Fp——— —« Probe
2 “.u' & S - Silicon spacer
e : e Ground plane
FEa— SMA
Connecor
(b}

s 2.11 mﬂmmmwaﬂuTﬂiﬁmﬂmﬂiuTﬂNainuwwmmﬂau QIUAEa (M. T.

Islam, M. N. Shakib and N. Misran)
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242  maamdlalna

a

a3 { o o 3
awemela Inailuaeemaiisiniunssgnd g ludumsaoas 13ae
~ A Yy Ay re v A < o o @
wnfiga lesnnTassaded lddudeu Tanuutwss aunsainnlszgndnazaanilas
Tassadeldie nazdagnlflumsadisdamndronazsinign naudseais 114
‘q Y Y [ 1 o 9 a a [ o @ ]

meemmnlszgad IFnuduediauninats uazih Idiaamatiaaia o lumsdiugdieves
a1we1n1ala Inali i Tnseadied1s q ivarnvate vy d1ge1nagla e d (S-Shaped

. 1Y { @ ¥ Y J o
Antenna) (Elkamchouchi H., 2004) #3317 2.12 Taseadagildaneail wuduaiauaalduily

w =< 9 ~A [} g ¥ 9 [~ 1 v A w A o 1

dnod delnseadenlududou ualassadieliuteuss wazdslionsverondr aoun

{ @ a o i o v @
arwo1malalwanildulaseadraldtidnyaz 189 (Are-Curved Dipole) Hriudualranailu
2ananud1¥1n1998 (Wang, J-H., Jan, L., and Jian, S-S., 1997) uawimyuersoinialaluagil
@773 (V-Shape Antenna) (Li, K., and Leong, M-S., 2005) 1taz11@ a2 iouuIeusnasunas
4 = 9] v A < @
YA INIA NN BAT V1Y Ia 10 INALA FUNNANULT LT IVea101NA 1A A
d' é 9) [ 1 dycu = d‘ :) dy v A a o
uanelugalii 2.13 Falaseainludnuuzednildadisn s vennnlidaimatianisi
areo1nia la Inarduansa1191ndur 1191 (Thumvichit, A., and Takano, T. Kamata, Y., 2007)
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~ & caw Ayy 1 = a ¢ o 74 . JE g
ﬂﬁgl’“ﬂ 2.14 G]NGI,H\1']14?]%Eluklﬂﬂa13ﬂ\‘lﬂ'|3?llﬂ51$ﬁﬂ']ﬁ“ﬂ”lull@“]fslﬁ (Matching) HONITNUYIN
e o 9 o 9 a 1 (g = g v
WmaUANINYIUDINU ﬂ'liﬁﬁ"l\?ﬁﬁ.l@'lﬂ'lﬁ‘lﬂI“WﬁslfuﬂLLWNﬂiﬂaﬂ'Nﬂiﬂﬂa’lﬂi%’u'lﬂﬂ’)ﬁﬁlﬂﬂu

@ ~ 9 [ = a da d Y 9 1 @
(Dobost, G., 1981) ﬂﬂgﬂﬂ 2.15 llﬂﬂﬁTJﬂ\i ATTUATISUDUNUAUGATUIUINTIUANAINTY LA
kY A % v W Y q ¥
AITUNINLUOU "'U'E'NllﬂIWaﬁi\‘]“ﬂllfn5aﬂ3@ﬂﬁmu1uﬂﬂ@nﬁ&’ﬂ@u Llﬁ$ﬂ15ﬂ5$QﬂﬂﬁlEKﬁ’]ﬂ@1ﬂ'}ﬁ
Y @ Y g 2 @ Y Y @ Y
lalwaduassaaldauiluzilasienandaisesdareneaesieuuszuiualaznou
: o a 4 o 4 @ ) [
(Wongsan, R., 2008) #3111m3inn1gnanunieamauiassanvesvesaeomedmiuly

{ i w & w i
unawd Insviend Wudu dwaaslugili 2.16
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141 2.12 ewemAan 1aeg1aIted (Elkamchouchi H., 2004)
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V. .

// - Ground /
G 4
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Feed Point

Xs &) X3
(a)

¥ A Vi

Loop 2 Loop 1
Ground
A
Coaxial Feed
(b)

2.13 meemsaa IRy IULRUAZRou (Li, K., and Leong, M-S., 2005)
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¥
=

1l

o
N

E-Plane = Y-Z Plane
H-Plane = X-Z Plane

Conductor Plane

Half-Wave Dipole

<

Kamata, Y., 2007)

514 2.15 @werma laTwandarses uusiuazdou (Dobost, G., 1981)

i

/Feed point

I

Shorted end Reflector
plane

Shorted end
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2.16 memme lalnadaldusluzienandalessuuruay oy (Wongsan, R., 2008)
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11199#1891U370U04 (Kwai-Man LUK, and Hang WONG, 2006) /1431/%1 2.17
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I3 d' Yy [} @ a Y @ o 9 A g o
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41U228UD 9 (Z. Y. Zhang, G. Fu, S. L. Zuo, and T. Ran, 2009) laviinasg
1 o ° 4 I~ 1
sonuuvmeene laTnawiman v Tagyhnsulasuginsele Twaladwdlugidsawuy
] ] 4 Y] 1 @ { 1
AT2A18 (Bowtie) 119U ULHUNT1IA waztloudyarauuuunuiii dag1i 2.18 dawali
= v o A ) v ) " 2
aeemaiinnun vesdnaunde anunanouniie razuuugUmsurwasauduuuy
[91ZVINANG
aw 3
luauITeved (Lei Ge and Kwai Man Luk, 2013) WluniseonuuuaIweInNIf
[l < o ) a @ o @ 4
laTwauiman Il Taevimswy laTwa Iidhuazmudraz toudumds uaasdsgili 2.19
@ dy U Y 1 [ I~ a = Y
mseenuuudnyazilawmaliiuuusdnsudndsauiluunumeizeaniane uazinnun g
Y
UaUNANg

£ = &5 y g A o v g P Y A A A
“ﬁ\iﬁ]’lﬂﬂﬂﬁ'l')ﬂ”lﬂl’]\iﬂﬂ!ﬂﬂ?ﬂﬂﬁ']ﬂ@’lﬂ’lﬁllﬂIWﬁLLﬂJLﬁaﬂ1Wﬁ1WU37maﬂ D WANITY

v
o

Y 9y 1 @ <] a = 2
AINUDUNINN LL‘]J‘UE‘IJﬂ1iLLNWﬁ\1<ﬂuLﬂulLU‘JJLi]'Iﬁ’,%GVlﬁV]N ummmaaimﬂuizum

1 =} [
av Wi nazwiman sasvega



3

a

Feed to 5MA connsctor

Copper plate

Ground plane

5191 2.17 mwormetla Twawsiman I (Kwai-Man LUK, and Hang WONG, 2006)

> Shoried Bowtie Patch
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191 2.18 meorma laTwawimanIvfhunuynsza1e (bowtie) (Z. Y. Zhang, G. Fu, S. L.

Zuo, and T. Ran, 2009)
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Copper plate

Focdic 5MA
conRBecins

{a)

Ground plane

Coaxial cable

T

- —

SMA connector

(b)

51l 2.19 awermetla Twausimian Wiy (Lei Ge and Kwai Man Luk, 2013)
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S-Parameters [Magnitude in dB8]

Frequency / GHz
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S-Parameters [Magnitude in dB]
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S-Parameters [Magnitude in dB]
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S-Parameters [Magnitude in dB]
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Type Farfield
Approximation enabled (kR =» 1)

Monitor farfield (=1.5) [1]

Component  Abs

Qutput Directivity

Frequency 15 z x
Rad. effic -0.2755 dB

Tot. effic -0.2758 dB

Dir. 2.021 dBi

51 3.9 wuugdnsudwdsnuveslaTwa v

o i [ @ 4 < 1 [
T@srasananuuglnsuiwdsauasgii 3.9 szmualaTwa Wil

H H 1 1 ¥ )
WRINTUULUTOURITZ LIRS TOATIVE 2.02 dB N1A1ND 1.5 GHz HI1DaI10818M1 A3
@ = g % - P ) ! A cR Y
MsUSUTIANITTWese w [ uag § UeImaiines iz dInanon s T 4age e

{ Y <3| @ 4 [ o
uauANNALAD wazuuugUMsuERas Iuunuuseudl luss iR TonT1veted

L} <
33 ﬂ‘lﬁf’]ﬂﬂ!!ﬂﬂﬁ1ﬂﬂ‘lﬂ1ﬁulﬂi°wa!!N!‘Yiﬁﬂ
331 msAnnauazesnuUuveameImalalnauman
g 1oog R
Tuyntiilumsesnuuuaiee1nd la lnauuman (Magnetic Dipole Antenna)
v 3 (9 5 ' { v
Taol¥ laTnadaiilugidag (U-Shape) Faazaraoin lana ldnnalunuavenvuiuny
dg) 1 ' 3 g’/ @ dy = ' [ y @
wulan ua'laIwandwmanazedeminnuiu Tanuazinisudwdeau wag ldnnsyiy
a J 1t i v =] ] <
winiweiae laun anuadevesla Tnandvan (w) anugevesla Iwauman (H)
] 1 1 ] Y= o ! < =t o
uazszezvieszraglaInawiman (s) IMiimshaumaniman1aa Tagvhinisesnuu
i < @ < (5 o o
sUnssvesarwerniala Inauimanldlianyaziilugildg (U-Shape) tagiinisdiasawa
A o 1 a o 9 a 4 : 13 & o y
oA dnszd quua Tduanuds Tsuuuduazar S, veelaInausiman amvuald
rog o v 1 N e 1A
anugevedlawawimanie 4/4 uazihmsiivamniiwes 19 lemaminzgean

o

" 2 4 i vo &
ﬂ'nilgqﬁllﬂﬁﬁ']ﬂ@']ﬂ']ﬁllﬂicl/‘lﬁlLiJH’iaﬂ NANUDNANN 2.1 GHz Wflﬂﬂ\?ﬂ

8
- a=C-3x10ms 0 86 mm

T 21x10° Hz



34

wlg g2 18I0 ooig im

4 4
dvisuanunhevesaeomaansdla Twa i vldan

2 —142'Sf T =35.715 mm

4

i a J { o o
naamNdwesauguazanunhenduiald sziunesnuuumseiniala
v < ' a 4 1 "W 1 [ =1 o
Twawiman Tagliamnniimes s Jawhdu 20 mm uazlduriuneasanlduiiugilday
wagshmssiaesnavesansllaTwalsdh flimstleudaaauuy Discrete Ports Azl 3.10

o 1 a d a s
LHAZUIAIWITIUADTIAN ] NNAUATISTIHG

51l 3.10 awermietla Twausiman

S-Parameters [Magnitude in dB]
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S-Parameters [Magniude in dB]
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Approximation enabled (kR >> 1)
Monitor farfield (=2.63) [2]
Component Abs

Output Directivity
Frequency 283

Rad. effic. -0.06396 dB

Tot. effic. -0.3592 dB

Dir. 3.489 dBi
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Typi
Approximation enabled (kR => 1)

Monitor farfield (=2.1) (1]
Component Abs

Qutput Directivity
Frequency 21

Rad. effic. -0.01778 dB

Tot. effic -3.010dB

Dir. 3.037 dBi
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7191 3.18 laTwawiman I Taemstfoudaanaunuinusii (T -Shaped Strip Feed)

(M) Probe Feed (V) L- Feed ttag (A) I - Feed

S-Parameters [Magnitude in dB]
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Probe feed

Frequency / GHz
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Type Farfield
Approximation  enabled (kR >> 1)
Monitor farfield (f=2.26) [1]
Component Abs

Output Directivity
Freguency 26

Rad. effic. 0.0008243 dB
Tot effic. -0.008640 dB

Dir. 3.308 dBi
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Type Farfield
Approximation  enabled (kR >= 1}
Monitor farfield (=2.1) [1]
Component Abs

Output Directivity
Frequency 21

Rad. effic. 0.003801 dB

Tot. effic -0.002799 dB

Dir. B8.638 dBI
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Abstract

The wireless communications are developed
rapidly applied in many fields such as education,
economy, and entertainment. Contmupications
systems need to provide more bandwidth of an
antenna 1o suppori the service. Antenna features
include o wide impedance bandwidth, stable gain,
and low back radiation. In this paper, a wideband
magneto-electric dipole with a modified vertical
patch with a T-shaped feed is designed. The
impedance bandwidth of 63.8% (SWR<=2) from the
frequency range of 1.71-3.05 GHz is obtained and
antenna gain of 7.7-8.8 dBi is found over the
operating frequencies, which stable gain

Keywords: magneto-electric, wideband. verical
patch

1. Introduction

In recently, the many users used applications on
mobile with high speed transfer requirement in 3G
and 4G system that are the basis of curment
technology. Thus, base stations need the antennas
with high gain and wide bandwidth to support more
services. In addition, they used the method of
diversity for increase the capacity of channel [1-4].
This method is to improve the capacity of the signal
by using multiple communication channels that
provide different features

The studyfound that the ommidirectional antenna
is the popular iri the base station, which the feature is
radiation all around {5 | However, $ome areas-have no
user, loss power without " benefit.| Therefore,
directional antenna is suitable for some areas such as
subway, tunnel and more. The several types of
research used a magnetic dipole and electric dipole
with a [I-shaped strip feed [6-7] for increase
impedance bandwidth and gain, which data transfer
more speed and more quality signal were increased
In this paper, design requirements for antenna by

using the above method for characteristics and
features of bandwidth increasing to the application
for antenna base station and pointing the direction to
the carrier is presented

2. Antenna design

The detailed structure of the proposed magneto-
electric dipole shows in Figure 1. The antenna
comprised of the vertical patch for magnetic dipole
and horizontal patch for electric dipole. The
vertically-oriented short patch dipole has a width of
d4=8.5 mm and a length of #=35.7 mm placed in the
direction perpendicular to ground plane at an angle of
45 degree. The electric dipole located parallel to the
ground with the dimensions of /=80 mm and w=16
mm, associated with cutting two edges at 45 degrees
The ground plane with the dimension of 200x200
mm’ was added for the back radiation reduction. The
conclusion of antenna parameters is demonstrated in
table 1

— Stip dipoke

Verticaly srfnted st
ek

Figure 1: Antenna geometry

Table 1: Parameter of antenna

Parameter Length (mm)
d 8.5
h 357
I 80
s 20
1 6
w 16

-172 -
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S11 (dB)

S11 (dB)

$11 (dB)

S11(asy

3. Simulation result

To analyze the effect of electric and magnetic
dipole parameters adjustment, the CST microwave
studio software is used In Figures 2-3. the
adjustment of the length of / and the width of w are
considered, it can been seen that the length of / effect
on changing resonance frequency and impedance
matching is an essential part of tuning width of w
After that, when edge of the electric dipole is cut at
angle of 45 degrees with /=6 mm. while w=16 mm,
=80 mm. and /=357 mm stay constant, the
operating frequency are better impedance matching
demonstrated in Figure 4. Therefore, the vertically-
oriented short patch dipole has to point in the

direction perpendicular to ground plane at an angle of

45 degree. It 1s the adjustment of the placing position
of magnetic dipole. The impedances of wide
bandwidth are improved as seen the compared
vertical patch positions in Figure 5

Frequency (GHz
Figure 2. Simulated result of 811 with different /

Gan (dB)

Figure 6 is the simulation resulted of antenna
gain, it achieved around 8-9 dBi in the resonance
frequency of 1.7 GHz - 3 GHz, can be seen that gain
is stable suitable to use all the operating frequencies.

Frequency (GHz)

Figure 6. Simulated result of gain

4. Conclusion

In this paper. the design of wideband and high
gain magneto-electric dipole with a modified vertical
patch is presented The proposed antenna was
achieved the impedance bandwidth of 63% (1.71-
3.05 GHz) and stable antenna gain around 9 dBi.
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Abstract— The important factor increased the efficiency of the
antenna to suppori the user in the current iechnology is
necessary wide impedance bandwidth, high gain, and low back
radiation. In this paper. the antenna composed of the curved
strip electric dipole and the vertically oriented short palch is
presented. The magnetic dipole is placed {o point in the direction
perpendicular to ground plane at an angle of 45 degree, fed by r
shaped strip. The impedance bandwidth of 6523% (SWR<2)
from the frequency range of 1.69-3.06 GHz is obtained and the
antenna gain of 9 dBi iz found over the operating frequendes,
which is stable gain.

Keywards ideband; ma lectric; vertical paich

I INTRODUCTION

Nowadays, base station antennas are essentia to the
transferring of the data in the current technology for 3G and 4G
systems. The studies found that the dipole antenna was applied
widely because the structure was simple to design and build.
There were the technique to adjust the shape of the dipole in
various ways such as the introduction of the mverted bell
shaped dipole [1] and the slightly arms bending of a dipole to
reduce the side lobe of the antenna. In addition. the method
increased the gain of the antenna was to use reflector adding at
the back of the antenna such as curved shaped dipole antenna
[2] and vshaped [3] Furthermore, the dipole antenna was
placed near the conductor patch [4] which the mention
analyzed matching. The method applied to use the curved wire
dipole antenna with semicircular sharped was shotted on
reflector plane [5-6]

In this paper, the antenna design with arms curving of
the electric dipole and the vertically-onented short patch dipole
which pointed i1 the direction perpendicular fo ground plane at
an angle of 45 degree s presented. The impedance bandwidth
of 65.23% (SWR<2) from the-frequency range of 1.69-3.06
GHz 13 obtained. The antenna gain around.8-9 dBi is found
over the operating frequencies, which gainds stable,

II. ANTENNA DESIGN

The proposed magneto-electric dipole antenna is shown in
Fig 1. The antenna composed of the curved stnp electric
dipole and the vertically- oriented shorted patch on the ground
plane, with the dimensions of 200200 mm’, the width of

978-1-5090-1038-7/17/$31.00 ©2017 IEEE 370

d=8.5 mm and the height of h=35.7 mm (A/4). The vertical
patch is placed in the direction perpendicular to ground plane
at an angle of 45 degree. The curved electtic dipole located on
the ground with the dimensions of 1=79 mm and w=16 mim,
associated with cutting two edges at 45 degree. In this study,
there are two types of the eleciric dipole. curved strip dipole
(Fig. Ya)) and uptamed curved strp dipole (Fig. 1(b)),
respectively

Flectrhe dipole hms

s

e

1
b Vertically arbented shors Vg

~. patch -

\ 3

~”

(b)

Fig 1. Antenna Geometry (a) curved strip dipole and
(b) upturned curved strip dipole




76

1. SIMULATION RESULTS

To analyze the effect of electric and magnetic dipole
parameters, the CST microwave studio software is analyzed.
As seen the compared vertical patch positions in Fig. 2-3, the
length of | effects on changing resonance frequency and the
impedance matching is an essential part of tuning width of w
{type A red line). When the arms of the electric dipole are cut
at angle at 45 degrees with t=6 mm, the impedance matching at
fow frequency is better (type B. blue line). In the proposed
antenna (type C), the vertically-oriented short patch dipole has
fo point in the direction perpendicular to ground plane at an
angle of 45 degree. It is the adjustment of the placing position
of magnetic dipole. Matched impedances are still hold-in

operating frequency range, also the wide bandwidth are
improved as seen the compared vertical patch positions in Fig.

The curved strip dipole and the uptumed curved strip
dipole are considered as demonstrated in Fig. 4. It is founded
that the VSWR is less than 1.5 dB in the frequency range
between 1.77 GHz ~ 2.89 GHz when the curved stdp dipole is
used; also the good impedance matching at middle frequency
band is occurred. While the upturned curved strip dipole
displays a better bandwidth (in frequency range of 1.69-3.06
GHz).

Fig.5 shows the radiation pattern in difference curves and
difference frequency. The beam is in specific direction With the
resulted antenna gain around 6-9 dBi in the resonance
ﬁ‘equencybemeen 1.7 GHz - 3 GHz that can be seen that gain
is stable suitable to use all the operating frequencies when the
uptumned curved strip dipole is proposed (seen in Fig. 6),

Type A pe B Type C
Fig. 2. Different vertical paich positions
1'-—-:,—;“*-“'""ﬁ
b 3 hoo i
o [ s g |

SWR
S
>
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Fig. 3. Simulafed SWR results with different vertical patch positions

¥
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Fig. 4. Simulated SWR results with different curved electric dipole

371
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g e s s
3 =l
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Fig. 6. Simulated result of gain

IV. CONCLUSION

In this paper., a wideband antenna using magneto-electric
uptumed curved strip dipole is designed by using CST
microwave studic software. The proposed antenna was
achieved the impedance bandwidth of 65.23% (1.69-3.06
GHz), stable antenna gain around 7-9 dBi and the radiation
pattern 1§ stable. which reduce side radiation lobe.
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Electric Curved Strip Dipole
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Abstracr—The important factors increased the efficiency of
the anienna to support wscrs in the current iechmology are
necessary wide impedance bandwidth, high gain, and low back
rudiation. In this paper, the antenna composed of the cursed
strip electric dipole and the verticalb-oriented shori paleh s
presented.  The measured impedance bandwidith of 60.9%
(5WR=2) from the frequeney range of 1.62-2.9 GHz is obtained
and the maximum gain of 8.7 dBi is found over the operating
frequencies,

Keywords— widehand; mugneto-electric; cuved sieip dipoie.

1. INTRODUCTION

Recently, the dipole antenna is popular to use for the
wireless communication technology to suppon the high-speed
transferring of the data and cover in areas of the users. (The
previous studics, the dipole antenng and paich antenna e
applied in various applications due to its simple structure and
easy to design with modified shapes [1}-{3]. The technigue to
adjust the shape of the dipole and patch antenna had many
ways such as the bowtic shaped dipole 1o ncrcase impedance
bandwidth [2] but the radiation pattern is not stable and Ve
shaped antenna to improving the directional properties [4]
However, the dipole antenna gain was lower to @pply in
various applicatio . The method incrensed the gam of the
antenna was o use adjustment of foed such @8 L-probe
coupled patch antenma  [6]. Moreover, the electric’ and
magnetic dipole are designed together to provide wide
bandwidth. high gain. and symmetric radiation pattem {3]. In

this paper, the antenna designed by using two curving arms ol

cleetrie dipole and vertically-oriented shorted patch dipole on
ground plane with placing in the direction perpendicuiar to
ground plane and oblique placing at au angle of 45 degree is
presented.

B ANTENNA DESIGN

In this paper, the“anwgnnd™is designed by using electric
dipole and magnetic dipole © provide wide bandwidih and
high gain. Busically, the cleetridal dipol¥ spdasugactic dipoic
are illustrated in Fig. () and (BY the @Eleciric aned the
magnetic dipole to be designed with the length of 12 and the
height of A4, respectivily. Fig. He) shows the magneto-
cleetrie dipole erdinary which the clectric dipole and magnetic

9TR-1-33R6-0465-6/1 783 1.00 ©2017 ILEE
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dipole are combined. As simulated results shown in Fi
clectric dipole can be operating at lower frequenciey and
magnetic dipole is working at higher frequency. however they
are narrowband, When the both of dipeles are combined,
better banwidth is obtrained. To inprove to wideband antenpa,
the magneto-electric dipole modified by using the curving of
the cleciric dipole with the length of L=79 mm and the width
of W16 mm locared pallared on the ground plane associated
with the inodified vertically-oriented shorted patch s
mentionated in the paper. As shown in the Fig.3, the vertical
ratch is placed on the ground plane with the dircction
pree with

perpendicular to ground planc at an angle of 45 de
the height of H=33.7 mm (4'4) and the width of d=8.
The ground plane has the dimension of 200=200 mm’.
:;{,

H-)/4

Froqy
Fig. 2.8y, result of Electrie dipole, magnetic dipnle, and magnemn-clestric
dipale

ISAP2017, Phuket, Thailand
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Vestically uebented shurted 2
" pateh

Fig. 3. Proposed antonna structne,
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{1, RESULTS

As the restructuring of the magneto-¢leetnie dipolc anienna
shown in Fig.3, S, results which these are prepared between
magneta-cleetric dipole is illustrated in Figd, The adjustment
of the arms bending of the electric dipole and adjust the
vertical patch as seen in Figd, is wide bandwidth and good
impedance matching, using the -shaped strip feed © help the
impedance matching. The measurement result is good agreed
wilh the simulation result, the coverage operating [roquencios
from 1.78-2.88 GHz (VSWR=< 2). The aptenna gain result is
plotted i Fig.5, it 1s achicved m the mange ol 6-8.65 dBi due
to its ground plane to reflect waves for the higher gain.

e Ordiney amcnna
Proposcd arionn
AWRRCHICET

3
Frequendy (SR

Fig 4. 8 of magneto-clectric cunvad strip dipol
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Fregueney (GHA

Fig 3. Gain of mupmeto-electric curved simip dipole anrenns,

CONCLUSIONS

electric
is obtained the i
covered operating frequencies from 1.62-2.9 GHz The antenna
gain achieved in the range of 6-8.7 dBi is found over the
operating frequency.

REFERENCES
(1] K M Luk sod H Wong, “A sew widebond umdirectonal smenn
lement.” I 1 Jus of M and Optical Technology,
vol Lono Lo 3544 Jupe 2006

2. ) Xie 8

Deng. and Y 7 Yin “A widchand magncto-cleetric

diploe anten ing CPW siraciure” Progress In Flectromagnetics
Research . vol 41 pp 217226, 3

{3] B Sactis. N Fhath
amentia usi
Cenlerenee on
poith

f4] S Krishman L W

i wing  the dire

psictions an Anteon

2117, June 2065

A widehand
Internativnal

and M N Leong. “A Voshaped structure for
properties of the loop antenna,” IEFE
2114-

and DPropagation, vel. 83, gu. 6. pp

K M Luk, “A wideband magneto-clocirie dipole antonng,”

tons un Asteneas und Propagation, vol, 60, o, . pp

AOR 74 oventher 2012

£l H. Waong. K. L Law and K. M. Luk. “Design of dual-polarized L-probe
patch anenna arrayswith high solation,” IEFE Transactios on Antsnnas
and Propagation, sol 32 00, | pp 45-52, January 2004

ISAP2017, Phuket, Thailand




sz ndue

wnamthunie wde e dui 5 waainiou WNEANS 1% 2534 NIIMTagAT BTl
s o 2 (Y = oy a 4 a 4 = =
ﬁ'lﬁilﬂ'liﬂﬂy15$ﬂU1JﬁEliJfTﬂ‘H1ﬂ1/l 1-6 LHUNINIITAT-AUAAITAT "lﬂﬂTiniEJ‘HfjiU'li
a [ [ = g)/ 9 9 =R 1 [ o o W Aa a 4
AN 2 WHIAUATINYTU ﬂWﬂuuklﬂﬁﬂﬂﬂyW]’E]Gli‘l‘i&‘ﬂﬂﬂéii’gﬂﬁﬂi AIUNIBIIAINTIUAITAT

a a a o a A A A LY o a
ﬁ]ﬂﬂ'ﬁﬂ’lﬁ?ﬂiiiﬂﬂiﬂnu?ﬂﬂ Nﬁ”l'ﬂ/]iﬂaﬂﬁﬂﬂii‘ﬂﬁﬂijiu’ﬁ LﬂJ@ﬂVgﬂ‘ﬁﬁﬂ‘ﬂs}f 2553 g aLae
9

msAnu1lS e uilnnsdnsy 2556 vinduldidAnwde luszdudlSyyiIn A
Mo 819131 3ANs 51 Insauuiay v amedema Tu Taggsuis

sgnIndnu Idl@ueunanuuazidisivauilszguluauinnisuiuina
16" International Conference on Electronics, Information, and Communication (ICEIC 2017)

a W @ Y < Y { @

a Tsausudadu fandagia dszma’lne Sufi 11 - 14 unsiaw 2560 luiade A Wideband
Magneto-Electric Dipole with A Modified Vertical Patch aou1 Id i nausunanuluauilssyy
A¥1N15UIUIY A TEEE International Conference on Computational Electromagnetics (ICCEM)
f Parea Kumamoto Prefectural Community Center Uszin f’fﬁjﬂu U 8-10 Tu1Ay 2560 11
Y199 A Wideband Antenna Using Magneto-Electric Curved Strip Dipole 1L g Tuauilse Yy
a a > . @ @ =]
11N1TUTUIHIA International Symposium on Antennas and Propagation (ISAP) &4 331 IALINA
Uszma'lne Tui 30 garau — 2 wgadnieu 2560 lur19e A Wideband Antenna Using

Modified Magneto-Electric Curved Strip Dipole



	Cover
	Approved
	Abstract
	Acknowledgement
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Reference
	Appendix
	Biography

