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Abstract

This project presents the study, design, fabrication and measurement of wideband microstrip
patch antenna. This antenna is designed to cover the technology of BLUETOOTH, UMTSH,
IEEER02.11b/g and IEEE802.11a The merit of the microstrip patch antenna is that it possesses light
weight, compact size, casy design and covenient fabrication. Additionally, this project will analyze the
radiation characteristics such as radiation pattern, beamwidth, directivity, polarization and impedance

characteristics such as input impedance, return loss and standing wave ratio of microstrip antenna.
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A o a1 o 4 iV w 3 Ve oA o w
vl uazdmangwaian faunsadousedunoy Tave 1A Tasass mouRuaUduAzNANYN YOS

awaa luTnsanTuadinnnuniie (w) g () uaz Tanzlawmuieenn (7/w < 0.005)

At w/h <1
Zy = ﬂ)—ln(g—h, +0.25 K] (2.43)
Jeo \w h
wih>1
i ' -1
7, =107 | ¥ 1 30340.667 ln[i+1.444) (2.44)
Je L h
. +1 g -1
go= o O F(wih)—C (2.45)
2 2
ile
sz;r—}. tih (2.46)
4.6 wilh
Awlh<l
0 =
o R [1 +ﬁ] 2 +0.04(1—1’5J (2.47)
W h
‘ﬁ wih=1
i)
Fw/hy= (1 +Eﬁ] & (2.48)
w
dio wih<2
- Sexpld) (2.49)
exp(24) -2
din wih>2

T &

r r

wih = E{B—I—ln(28—1)+ Eﬁ -1 -(ln(3—1)+ 0.39—@“ (2.50)
£

A=%-\/5’2_1+g’_1[0.23+9'—1—1) (2.51)
€, + £,
B= 3777 (2.52)
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do w/h>m/2

K=E+£_t_[l+ln%) (2.53)
h h =& h t
o wih<m/2
K:E.{.EE.L.(lHn‘l_ﬂw] (2.53)
h h = h t
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anudadalumodalulnsansil Ao

V = (2.56)
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v _ (k)
2P, 2P,

R=

(2.57)
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€

=1

520 lAdail

P,=P +P+P (2.58)
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P = (hEOJn(ka)akO )2 .7

¢ 1920 : 259
fa 7 (kasing)-J, (kasin@)f + |- sinau .60
3| cos” B[, (k,asin@)+J, (k,asinB)]

a1

»
Hnfummdnirgapdevesududniniy sufannuiudnianann auiudai

= t:i Y ] P o d’
LU AsUNUIHUNI 1A BIUTUMTANU
P =1.68x107" 72 (2.61)

2 =
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=1
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A4‘h'tan§

P, =0.805%10
/

(2.62)
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2.8 Twn 159U (Polarization)
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o
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2.9 w1i1ﬁma§ﬂmmummﬁ {Antenna Parameter)

2.9.1 nuugUn1sunInsz 9 wnAL (Radiation Pattern)

[l A 4 S 9 d.l ey ¥ A &
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rsint do
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SEUULALALITY oA = 72 sin 0 do di?
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2.9.2 Tavaanwuglmsumsnsyaieniu (Radiation Lobe)
! & . = ! & ! A
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he e ) .
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Taunae
HrRw v -
BUte  Tayudl
FNEw )
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. L5 -] e [ '

31 224 ioug anuudady

as . A . & 1 d‘l A [} = aa
Taundn (Major Lobe ¥30 Main Lobe) 1 Tavvasnisunsaszaisaaudsegluiinn il
MIUWI NIzenAUNs siige a1zl 2.24 Ulaundnayluneana 6 =0 dmivmeeainauariia 819
=t [ 1 ‘é T B
HTaundanunndviialay iy meeimeaueniiy (Split Beam Antenna)
Tavdou (Minor Lobe) laun Tauduquanmite ldanTaimdn
L] Ci ¥ e o -n 1 = A
Tauthan3olsd 1au (Side Lobe) 1iuTavdouheganduTauman uazoglufieniiuuais
=t = @ @
wnavan@Eeiulaunan
@ =1 1 1640 4 w LY a *
Ta1maa (Back Lobe) 1ifuTautesfiaglunisanauas wudulaundn dnfudaTaudens:

a ' & = Ay 1y
Lﬂﬂi]'lﬂﬂﬁlm‘iﬂ‘i$i]1ﬂﬂ'ﬁuslilﬂﬂ1ﬂ’lﬂﬂ"luﬂﬂﬁﬂ’li

Ed
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o ar o 1

- Aa 3 & e Am ¥y A o 1 o
aiudmiuawoimanfizdsamndalavmaidesiga szAvveelavgsuinura
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Nan F350n31 Sn1amvelud Tay (Side Lobe Ratio) 1393721041 %4 1811 (Side Lobe Level :

1 Ed
sLL) lumalfaid Taesia lthindnes foams s eAuveslas Taudeondt 20 4B

2.9.3 ANMVNVDIMIUNINTZ WA (Radiation Intensity)

24 o o <
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LWINTZV10D0N TN 10D IMAADNUIBYUAU A veantsuns nszaoadwdumninodd
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o W e o ¥ o dyd
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1 I A
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- |

N = sunTudndufiuaud (Intrinsic Impedance) Y9920
ar : o o dq ¥ A <& 1 1 A Yo o a_ as
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Ed Hd ]
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2r

P, = | [Usinodods (2.65)
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2.9.4 MANTHIANZDIAANH (Directivity)
ATANTNIDIZIINANIY Ao FATIAIUTEH AU NN ITUNT ATLIUAAUYD I D IR I

P ' = o A o ' . A d P
frmaanag oufumseimale Tenseln eialumiioves dBi Wowiuaunis 1ad

, AxU 47(180/x)’ 41253
D,(dBi)=10log| ——== | ~10-log| —~—02- |=10-1 2.66
,(dB1) og[ p ] og o o8| 2 (2.66)
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B |
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2.9.6 DN 351VE8 (Gain)
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2.9.8 LUHAIAN (Bandwidth : BW )
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TumIA s AN 19U IEIUUNS NTE D EAALATNITRBIR YA 3.1
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AR08 2.45 GHz

Tree a Farfield

Approximstion = enabled (kR 3> 11
Monitor = farfield (f=2.451 1]
Cowpanent = Abs

Qutput ® Gain

Frequency = 2.45

Rad. effic. = @.7787
Tat. effic. = §.77E68
Gain = 1.978 4B

() Nweula
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Frequenty =245
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2109 3.4 GHz

Trpe = forfield

Approximation = enabled (kR 3> 1}
Henitor = farfield ({=3.4) [11]
Cemponent = flbs

Dutpuy = GEin

Frequency = 3.4

Rad. effic. = B8.8721
Tei- effic. = 8.8365
Gain = Z.511 dB
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Trpe = Farfield
Approximatian = enahled (kR 3> 1)

Manitor = farfield (f=1) [11]
Camponent = fbs
Output = Gain

Frequency -4

Rad. effic. = B.8336
Tat. effic. = B.RB12
Gaun = 4.477 4B
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AU 6 GHz

Trpe = Farfield

Approximation m ensbled (kR >> 1)
Panitor = farfield (FuB} [1]
Coemponent = Rhs

Dutput = Eain

Frequency = B

Rad. effic. = B.751¢
Tat. effic. = B.7498
Gain = 4.855 4B
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