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ABSTRACT

This thesis presents the efficiency improvement of broadband CPW-Fed equilateral
hexagonal slot antenna structure , by using two tuning types : (1) Strip and Slit technique and
(2) Electromagnetic Band Gap technique. The analysis of antenna structure is simulated by IE3D
program. Proposed antenna is designed to have the matches impedance at 50 ohms, for broad band
wireless communication network application.

First experiment, the proposed antenna has been efficiency adapted by strip and slit
technique. The bandwidth at resonance frequency is about 132.3% (1.676 - 8.224 GHz).
The Electromagnetic Band Gap (EBG) technique has been applied to proposed antenna for
bandwidth improvement . The EGB structure is rectangular sharp and posited above ground plane.
The characteristics of the EBG can improve the bandwidth and reflection coefficient.
The measurement bandwidth of proposed antenna is about 148.66% (1.676 - 8.224 GHz).

The application of proposed antenna use for DCS, PCS, UMTS, WLAN, IEEE802.11 a/b/g
Bluetooth and IEEE802.16 WiMAX applications. The simulated bandwidth and radiation pattern of

prototype antenna are agreed with the measured results.

Keyword: Microstrip Antenna, Broadband Antenna, Tuning Stub , EBG
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Y = -Y, Y, +Y, coth()L2) —-Y, csch(L2) (2.8)
-Yy,csch(yLl)  —-Y,csch()L2) Y, (coth(yL1) + coth()2))

A - &£ g J o J J I 1
e y=a+ jﬂ FUTUMAIAIVOINTUNTNTSABVOIT BT IR a wWums

= ad a v o ) @ Y o = = 9
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- 0
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14



A=|L/2-L|=|L,-L/2 (2.28)
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A [ 1A a 4 9
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Y, +Y, coth(sL)

Y.

in

(2.29)
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A —i % ] 1 (% o
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A _l N —e
nX E = nx E = [ @ o

PIDYUUHNUINULNITAUTY (2.33)
AN —i AN _
nxH =nxH
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Tﬂﬂ‘ﬁ n ﬁi’) NUIYUDINUINUNITUINNIYUDN

e — et A
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R o Y o J [ I A Y [
Fari It lumsaunamamvesauumely edilshawauuigndeszeglu
v ] il v
auns (2.33) mnin iesnnauuneuen i ldgniundmuaauiunielu Tashaulnih

awnsodeulieglugldvesaunisasi
EZ (X’ y) = ZZ AmnV/mn (X’ y) (235)

e A e miduilszansvesvuiaauin lilih
(Vi + K ¥y =0 (2.36)

6\ [ o '
% =0 aguumuwmmwﬁﬂ (2.37)

n

Maumsn 2.35) unuluaunisn (2.31) a2 lamdulszansvosvunaauiy Tuih

joug || v ds
A =— f” - (2.38)
k _kan-J.!//mnl//mndS
saiuaen e ldasauns
. 1 NIV
Ez = Ja)fuozz 2 2 '[I * Y mn (2.39)
m n k _kmn J.J.l//mnl//mnds
o
H= - EXVEZ (2.40)
Jory,
1A UIAFU (Green function) a7 lia E, iWludail
E, = [[G(s]s)d,ds (2.41)
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o =) a 4 %
auwmeluaunsamnua ldanadunaduiitausuoiaisoinadaazm ldon

7 —_in (2.42)

' '
= o =

A A 1 o Y o Y
o Vin f19 mu’imu‘nﬁmﬂ’euﬁﬂlﬂnmmmmiamuamm"lﬂmﬂ

q L)

Vv, =-E, myalloudaynna (2.43)

In Z
1 A Y o Y v
wazAnszuanyalloudyauuanslansaunis
1, = [[9,0s (2.44)
o J [] ad a
TumstaewunInswzinmsgy@onaegaunsgydonn ladanain

MIgadenInaimaz Mg dennmsuanasay eezgnivuasinldegluglves

4 = A1 w o Y o d"
HNURUANITFRYLETY (Loss tangent) TﬂEJ’VIﬂW]'J‘]Ji%ﬂ@ﬂﬁ?ﬂi%ﬂ?ﬂuﬁﬂﬁqﬂﬂﬁu [19, 20]

5. =1/Q (245
Taofian Q mlgan
Q= ijrTV:/lR (2.46)
Y
Ot = % (2.47)

= o w
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o Pd f19 ﬂWﬂﬁi;fﬂlli’fﬂﬂWﬁﬂsUi’N]lﬂ@!ﬁﬂ@]iﬂ

9
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P. fin mmsgadsiatvesaniiaiseina
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Amasnuazaylusmeemagnimuasgnisldaumiedludiseinaaaiu

W, =W, +2W_ = %”ﬂ E, [V (2.48)

amsgaydoluladidnainaunsasnum Idnnauu i hegnielu

U

a1y INIA

Pd:w”ﬂg 2 dV = w-tan 5 -W, (249)

A A 1 J = ad a
19 tano Ao ﬂ%muﬁ]u@]ﬂ?igﬂlulﬁﬂﬂlﬂﬂulﬂmﬁﬂ@]iﬂ

v @ o ) ] I { ] o o
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o Rs A9 AMAIUATUNMUNNUANIVDIAIU
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=1/tano (2.52)

[

9
ﬂW]’J’]Ji$ﬂi’)‘]_lﬂﬂ!ﬂ?Wﬂl@Wl’Jﬁ?ﬁWﬂ@TﬂWﬁfﬂzﬁﬁNﬂﬁﬂ\ﬁj

= hynfu,o
=h/A (2.53)

[

9
ﬂWYJ’]Ji%ﬂi’)‘]_lﬂmﬂTWﬂJ@\iﬂﬁLLWWZ.’INTuﬁ]ZfIﬁNﬂﬁﬂQﬁ

Q =— (2.54)

Y
v v 1w [

9
Q‘Ll‘LIﬂW]’J‘]Jizﬂ@ﬂﬂﬂ!ﬂ?Wi’JNﬁ]%ﬁﬁﬂﬂﬁﬂﬂﬁ

1 _P+R+R 1

1 1
+—+— (2.55)
QT a)rWT Qd Qc Qr

hdlsznouguamnInaunsh (2.52) - (2.53) unuluaumsh (2.47) 1z lamn
< @ dy
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2.5.3 Imsdrmesmuuidngilnau (Full Wave Model) [22]
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EMC An !emi as
Double-Ridg
Waveguide

NETS-LINDGREN

An ESCO Technologies Company

ed
Horn

Model 3117

3-D Patterns
Available at
www.ets-lindgren.com/3117

FEATURES:
® Ultra Broadband: 1 GHz - 18 GHz

B Maintains Single Lobe Radiation

Pattern Over Fregquency
m 300 W Power Input Capacity
® Optimized High Frequency Gain
® Low VSWR

m Flexible Mounting Systems

The Model 3117 Double Ridged
Waveguide is a the latest addition
to a family of double ridge
waveguides for microwave and
EMC measurement from
ETS-Lindgren. This model
corrects the lower gain at the
upper end of the frequency

range, commonly found in ridged
waveguide antennas. Users of
this antenna benefit from uniform
illumination of target surfaces and
accurate gain measurement. In
addition, the Model 3117 exhibits
high gain and low VSWR across
its operational frequency band,
accepting moderate power input of
300 watts.

ETS-Lindgren’s Model 3117 Double-Ridged Waveguide Horn
PATENT # 6,995,728

The clectrical characteristics of this
antenna were designed and modeled
using powerful workstations
running electromagnetic simulation
software. Equally important,
experienced RI' engineers worked
with our manufacturing team to
produce a practical and affordable
realization of the modeling

process. All production units are
individually calibrated at our A2LA
accredited lab,

FEATURES

Single Lobe Radiation Pattern

The Model 3117 maintains a single
main lobe pattern in the direction
of the horn axis over its frequency

range. This characteristic is
essential for even distribution of
electromagnetic energy on a target
surface, and accurate measurement
of gain and vector information.
The Model 31177 unique design
suppresses the propagation of
high order modes. The result is
an antenna with a well-defined
single lobe radiation pattern that
outperforms other antennas in its
class.

Ultra Broadband

The Model 3117 sweeps from

1 GHz to 18 GHz without stopping
for band breaks, making it ideal
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NETS-LINDGREN

ESCO Technologies Company

for automated testing. It has the
widest usable frequency range of
any antenna in its class. with no
performance degradation from high
order modes.

Power Input

The Model 3117 uses a Type N
connector and accepts up to

300 watts of continuing input
power with up to 400 watts of peak
power. The antenna’s high gain
and low VSWR over its operating
frequency translates into efficient
amplifier use and high field
strengths.

Electrical Specifications

EMC Antennas

Double-Ridged
Waveguide Horn

Uniform Gain, Low VSWR

The Model 3117 has a more
uniform gain and antenna factor
because of the better behavior of
its radiation pattern. Since the
pattern is stable over frequency,
the gain and the AF also remain
stable. Similar antennas of this
class exhibit large vanations of the
gain and the AF as the frequency
Increases.

Flexible Mounting System

The Model 3117 antenna includes
both an EMCO classic mount and a
rear “stinger” mount.

Model 3117

STANDARD CONFIGURATION
B Antenna Assembly

B Mounting bracket drilled to
accept ETS-Lindgren or
other tripod mounts with 1/4 in
x 20 threads

B Rear “stinger” Mount

B Individually calibrated at 1 m
per SAE ARP 958 at our
A2LA accredited lab. 3 m
calibration per ANSI C63.5
available at additional cost.
Actual antenna factors and a
signed Certificate of Calibration
Conformance included with
manual.

OPTIONS
B  Antenna Mast

B  Antenna Tripod

MODEL FREQUENCY VEWR RAXIMUM PEAK IMPEDANCE CONNECTORS
RANGE RATIC CONTINUOUS POWER (NOMINAL)
[AVE) POWER
317 1 GHz - 18 GHz 351 max 300W 400 W 500 Typa N
<21 above 1.5 GHz
Physical Specifications
MODEL WIDTH DEPTH HEIGHT WEIGHT
3117 175 cm 175 ¢m + 155 ¢m mount 15.5em 113 kg
69 in 69 In + &1 inmount B.1in 25 b
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EMC Antennas

WETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (1 GHz - 4 GHz)
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EMC Antennas

NETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (9 GHz - 12 GHz)
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EMC Antennas

NETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (17 GHz - 18 GHz)
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