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ABSTRACT

This thesis presents the ultra-wideband bidirectional antenna using circular sector ring
fed by rectangular monopole along the frequency range between 3.1 GHz to 10.6 GHz according
to FCC (Federal Communications Commission) standard. The analysis is started by adjusting the
antenna dimension using CST MICROWAVE STUDIO program to obtain the suitable
parameters with acceptable |S,|. Then, radiation pattern, correlation factor and gain, as well as
both transmitter and receiver impulse signals are considered in time domain and frequency .
domain. The simulated S| is lower than -10 dB covered the frequency range of 3.1 GHz to
10.6 GHz. The antenna has bidirectional pattern and directs toward 6 of 0° and @ of 180°. The
gain varies over the frequency range from 3.89 dBi to 8.117 dBi. The received impulse signals in
time and frequency domains at 6=0° and #=180° has minimum distortion compared to the
other directions. The maximum correlation factor is equal to 0.9808 at 9 =0°andg=180°.
Subsequently, the parameters obtained from the simulation were used to fabricate the prototype
antenna. The measured results are compared with the simulated ones to confirm the antenna
perfonnanée. From the compared [S ||, radiation pattern and gain, the results have good
agreement. From the results in this thesis, it is useful to design an ultra-wideband bidirectional

antenna using circular sector ring fed by rectangular monopole for ultra-wideband communication

system.
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#1 (Low probability of detection) Fuiluiiianlsmsiszgndldlumanmsendaodrasy
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s ndyanaiad Uws 7151 18 Taewa linafio1nesiSen-h Gaussian doublet LA

o dao 1

Tadsgui 2.2 Fajanatadaenaiinezinnidlussuy Uws 315 Nwdems
9

.
o @

o @ = i o 1 o O’J o
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admsudanesotiisiag)
) (] 1 a . £ o g =2
pumsadedygueiuin mnsonmas1ddui 2.3 uay 2.4 Sei i
M131iA Gaussian doublet fN1ANY WANSENUYBINIBDINIAIAE MIATY 1NN 2.4 (n)
@ o [ 1Y a A A a a = a o ' o o
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T2}

Pulse Transport Derivative | Transport QGain Derivative 1
“generator delay delay 1
Scope Scapel Scope2 . Scope 3

3 23 mnidoevasesluTilsunsy MATLAB ethadertersad1e Gaussian doublet
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m
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(m) & flluﬂlu”lmﬁ'ﬁﬁ mgﬁ'u gﬂ%ﬁﬁ 1 (First-derivative pulses)
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Normalized magnitude
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2.3.6 mmi;mw‘hsmu'qsmzmﬂnﬂ%'u (Spatial and Spectral Capacities)
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(2.4)
(2.5)

] 3 v
ANWINAUINIS (bps/m”) = Sas ¥eymanniiae (bps) i lumsde (u?)

S 1
wunTumsde (@) = 1 x Greemalunsds (Transmission distance))’

o @ ’ ' a o o a P g o
ﬂ11’i5”53““‘”1\3ﬂ31nn“ﬂﬂﬂ151ﬂﬂ?1N?ﬂuﬂuu1ﬂﬂq@ﬂﬂa ﬂ’J‘m‘g‘anﬂﬂﬂﬁliﬂJ

(Spectral  capacity) Hnsiruflufindeurfidedsad (ops/z) Siwsrzmsnafunsiuunds

H 1
-l o o =

ninensiigairiauniiga TaemlilhdsuszgnirdiaTasmauameninlasasouaslu

a a o (] { 4 4 { Y
ITINBirdesnTY B1gYeuLAImes veaRilnssiumnAeuR Anmernina fuaansa

Toulaidhy

[ [ { da o

ANUIN N nASU(bps/Hz) = amﬂ%’ayamﬂﬁqﬂ (bps) / HUUAIAT (Hz) (2.6)
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G‘hmnqL'flumsmmwﬁm%’nmﬂ%’qmﬁﬁ‘ﬁaammﬁﬂ"inﬁqErm alnAudassuy UWB 1

- g 4 1 [~ 4

Innwynuanlnasuidudefoussuniun ursd1e lsfandenlFeufiounaliugnie
Awvideiunda szuy UWB velialszAinSnmuniiga dauaasluaisied 2.2 fuaaems

Lﬂ?ﬂmﬁﬂmmﬂmjwnéhnmﬁanmzmﬂnﬂ%’mmixuu'l%'mﬂmﬂ“lummsumndwq
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23.7 amuiiveamsdedoya (Data Rate)
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4 o 4 [} ] =]
UszgndlFaulunmsdoms uws Tidhwineanudmsdedoyaaglusae 100 Mbps i3

] ' ¢ :
500 Mbps [24] cmilzmnmm’nm‘s‘wmmsma’fay,a“lussz Bluetooth 100 5\1 500 1 uag
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2.3.9 UWA (Size)
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2.3.10 M3u3anMmaany (Power Consumption)
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2.4 MAINMANDUNTI9EEIA (UWB Antenna)
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2.4.13 Mamwnzasfiamatassnsins e (Directivity and Gain)
ﬂ"l’dﬂ'lwm'lg%Qﬁﬁ“ﬂ'I\‘lt‘cl‘]uﬂ'liﬂﬁ‘lﬂﬂﬂ'J'I3J’d'lﬂJ'lSﬂ‘llﬂx’Iﬂ'lﬂﬂ'lﬂ']ﬂiﬂﬁﬁViNﬁl‘il'lZ‘N

a

5ﬂi1ﬂ15‘uFJ1EHIEN€T‘IEJB1ﬂ”l?fﬁﬂ’J’l)JﬁMWMﬁﬁ"U?i’lﬁﬂ1WL%1$Nﬁﬁﬂ’NﬁufJEiNGlﬂtsl"’Tfﬂmmsﬂ

Ed
=

U NUFURUS Iae
Gain =nxDirectivity (2.8)
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