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A Design of Switched Beam Antenna using Parasitic Element for 2.45 GHz

Academic Year 2014
By Project Report Advisor
Mr.Krittakorn Nuanjan Pichaya Chaipanya Ph.D.
Mr Kaittisak Klinbuakhow
Miss.Thanaphorn ~ Mahasomboon
ABSTRACT

This project presents a design of switched beam antenna using parasitic element for 2.45
GHz. Main beam directions of the antenna are 0 °, 45°, 90°, 135°, 180°, 225°, 270° and 315°.
Beam switching is controlled by shorted circuit at different positions of parasitic. The antenna is
designed in CST Microwave Studio. Positions of pin and feeding point are varied to obtain the best
direction and gain. The maximum gain of proposed antenna is 5.6 dBi at all desired direction with

a half-power beamwidth of 58°.

Key word: Parasitic antenna/ Switching beam antenna
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Type Farfield
Approximation enabled (kR == 1)
Monitor farfield (f=2.4) [1]
Component Abs

Output Directivity
Frequency 24

Rad. effic. 0.2765 dB

Tot. effic. -2353dB

Dir. 5.072 dBi
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Type Farfield
Approximation enabled (kR == 1)

Monitor farfield (f=2.4) [1]
Component bs
Output Directivity r X
Frequency 24
Rad. effic. 05239 dB
Tot. effic. -24.15dB S
Dir. 5.268 dBi
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Type. Farfield
Approximation  enabled (kR == 1)

Monitor farfield (f=2.4) [1]

Component Abs

Output Directivity x
Frequency 24

Rad. effic. 05239dB

Tot. effic. -24.15dB

Dir. 5.268 dBi z

(V)
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3.3.5 USulyamugdmsurnaanulasSuvinarwmiumsisan

Type Farfield
Approximation  enabled (kR = 1)
Monitor farfield (f=2.4) [1]
Component Abs
Output Directivity
Frequency 24

Rad. effic. -1.478dB
Tot. effic. -26.09dB
Dir. £.035 dBi

(V)
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554
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277
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Type Farfield
Approximation enabled (kR == 1)
Monitor farfield (f=2.4) [1]
Component Abs

Output Directivity
Frequency 24

Rad. effic. -2.385dB

Tot. effic. -2525d8

Dir. 5.541 dBi
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Type Farfield
Approximation  enabled (kR =» 1)
Monitor tarfield (f=2.4) [1]
Component Abs
Output Directivity x
Frequency 24
Rad. effic. -1.005d8
Tot. effic. 246508
Dir. 5.279 dBi Z
(V)
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Tot effic.
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enabled (kR >> 1)
farfield (f=2.4) [1]
Abs

(f)

Farfield

enabled (KR »» 1)
farfiek (=2.4) [1]
Abs
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e-field (f=2.4) [1] (peak)
Component: Abs
3D Maximum [¥/m]: 35.67e+03
Frequency: 2.4
Phase: 0

Q)

S-Parameter [Magnitude n dB]
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Type Farfield
Approximation  enabled (kR == 1)
Monitor farfield (f=2.4) [1]
Component bs

Output Directivity X
Frequency 2.4

Rad. effic. -1.347 B

Tot. effic. 214948 =

Dir. 3.736 dBi

(f)

Fartieid

Approximabion  enabled (R »> 1)

Monkor Tarfiekd (f24) (1]

Component Abs

Cutput Directivity x
Fraquency 24

Rad. effic. <1347 0B

Tot. etfic. -21 4908

Or. 3.736 o8
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e-field (f=2.4) [1] (peak)
Component: Tangential
3D Maximum [¥/m]: 18.09e+03
Frequency: 2.4
Phase: 0
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S-Parameter [Magnitude n dB]
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Approximation  enabled (kR »» 1
farfieid (f=2.4) [1]
Ab

s
Directivity
Frequency 2.4
Rad. effic. -1.005dB
Tot. effic. 246508
Dir. 5.279 dBi

(f)

Farfield
Approximation  enabled (kR =» 1)

Monitor tarfield (f=2.4) [1] Vv
Component Abs

Output Directivity

Frequency 24

Rad. effic. -1.005 dB

Tot.effic. 24558 x
Dir. 5.279 dBi
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e-field (f=2.4) [1] {(peak)
Component: Abs
3D Maximum [¥/m]: 3894
Frequency: 2.4
Phase: o
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A3

Type Farfield

Approximation  enabled (kR => 1)

Monitor farfield (f=2.4) [1]

Component Abs

Output Directivity x
Frequency 2.4

Rad. effic. -0.01798 dB

Tot. effic. -24.29dB

Dir. 4.621 oBi Z

()

Farfield

Approximation  enabled (kR == 1)

Monitor farfield (=2.4) [1]
bs

Component A

Output Directivity

Frequency 2.4

Rad. effic. -0.01788 dB

Tat. effic. -2429d8 X
Dir. 4.621 dBi z
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e-field (=2.4) [1] (peak)
¥ Abs
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Type Farfield

Approximation  enabled (kR >> 1)

Monitor farfield (f=2.4) [1]

Component Abs

Output Directivity 5
Frequency 2.4

Rad. effic. 0.5552 dB

Tot. effic. -2463dB

Dir. 4.477 dBi =

(A1)

S ——
Type Farfield
Approximation  enabled (kR =» 1)
Monitor farfield (f=2.4) [1]
Component Abs
Output Directivity
Frequency 24
Rad. effic. 0.5552dB
Tot. effic. -24.63dB
Dir. 4.477 dBi z
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¥/m

150
136
123
109
95.5
81.8
68.2
54.5
40.9
27.3
136
0

e-field (f=2.4) [1] (peak)

Component: abs

3D Maximum [¥jm]: 3892 5 2 -
Frequency: 2.4
H

Phase: 0

Q)

S-Parameter [Magnitude n dB]

— 51,1

T . SR—

S ,,(aB)

T3 T
-20
73 T

e T

-35 + + + + + + +
2.3 2.32 2.34 2.36 2.38 24 242 2.44 246 248 2.5
Frequency [ GHz
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A3

[
be

Type Farfield

Approximation  enabled (kR => 1)

Monitor farfield (f=2.4) [1]

Component Abs

Output Directivity

Fregquency 2.4

Rad. effic. 1.252dB

Tot. effic. -2423dB z

Dir. 4.603 dBi Z

(A1)

t-'

L]

e —
Type Farfield
Approximation  enabled (kR == 1)
Monitor farfield (f=2.4) [1]
‘Component Abs
Output Directivity
Frequency .4
Rad. effic. 1.252dB
Tot. effic. -2423d8
Dir. 4.603 dBi
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V/m

150
136
123
109
9.5
81.8
68.2
54.5
40.9
273
136
0

e-field (1=2.4) [1] (peak)
Component: Abs
30 Manderen [Vjm): 3894
Frequency. 24
Phase: o

Q)

S-Parameter [Magnitude in dB]
] ; i S — st

2.3 2.32 2.34 2.36 2.38 2.4 2.42 2.44 2.46 2.48 2.5
Frequency [ GHz

(®)
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Type Farfield
Approximation  enabled (kR »> 1)

Monitor farfield (f=2.4) [1]
Component Abs

Output Directivity X
Frequency 2.4

Rad. effic. 1.459 dB

Tot. effic. 243208

Dir. 5.377 dBi z

(f)

Type Farfield
Approximation  enabled (kR =» 1)

Monitor farfield (=2.4) [1]
Component Abs Y

Output Directivity

Frequency .4

Rad. effic. 1.459 dB

Tot. effic. -24.32dB x
Dir. 5.377 dBi z
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V/m

150
136
123
109
%55
81.8
68.2
545
409
273
13.6
0

e-feld (f=2.4) [1] (peak)
Component: Abs
30 Mximum [Vjm): 3863
Frequency: 24

Phase: 0

Q)

S-Parameter [Magnitude n dB]

5 T T T T
: : H : H H — 51,1

2.3 2.32 2.34 2.36 2.38 24 2.42 2.44 2.46 248 2.5
Frequency [ GHz
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Type Farfield
Approximation  enabled (kR =» 1)

Monitor farfield (f=2.4) [1]

Component Abs

Output Directivity x
Frequency 2.4

Rad. effic. 1.252dB

Tot. effic. -2423dB

Dir. 4.603 dBi =

(f)

Farfield
Approximation  enabled (kR =» 1)

Monitor farfield (f=2.4) [1]
Component Abs ¥

Output Directivity

Frequency 2.4

Rad. effic. 1.252dB

Tat. effic. -2423 08 x
Dir. 4,603 dBi z
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v/m

150
136
123
109
5.5
81.8
68.2
545
40.9
273
136
0

e-field (F=2.4) [1] (peak)
Cormponernt: Abs
30 Maximum [Vjm): 3884
Frequency: 2.4
: 0

Q)

S-Parameter [Magnitude n dB]
5 - 0 0 n T T

— 51,1

2.3 2.32 2.34 2.36 2.38 24 242 2.44 246 248 2.5
Frequency [ GHz
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Type Farfield

Approximation  enabled (kR =» 1)

Monitor farfield (f=2.4) [1]

Component Abs

QOutput Directivity X
Frequency 24

Rad. effic. 0.5551 dB

Tot. effic. -24.63dB

Dir. 4.477 dBi B

(f)

Farfield

Approximation  enabled (kR =» 1)

Monitar farfield (f=2.4) [1]

Component Abs ¥

QOutput Directivity

Frequency 2.4

Rad. effic. 0.5551 dB

Tot. effic. -24.63 dB 5%

Dir.. 4.477 dBi
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e-field (=2.4) [1] (peak)
omponant: Abs

Component:
30 Maximem [Vjm]: 3892
Frequency: 24
Phase: 0

Q)

S-Parameter [Magnitude in dB)
: —s1,1

S ,,(aB)
]

23 232 2.34 2.36 238 24 242 2.44 2.46 2.48 25
Frequency / GHz
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Type Farfield

Approximation  enabled (kR == 1)

Monitor farfield (f=2.4) 1]

Component Abs

Output Directivity x
Frequency 24

Rad. effic. -0.01801 cB

Tot. effic. -2429dB

Dir. 4.621 dBi Z

(a)

Type Farfield

Approximation  enabled (kR == 1)

Moritor farfield (f=2.4) [1]

Component Abs ¥

Output Directivity

Frequency 2.4

Rad. effic. -0.01801 dB

Tot. effic. -2429dB x
Dir. 4.621 dBi %
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v/m

150
136
123
109
65
81.8
68.2
45
0.9
a3
136
0

e-field (=2.4) [1] (peak)
Component: Abs
30 Maximun (Vjm): 3892
Froquency: 24
Phase: o

Q)

S-Parameter [Magnitude in dB)

— 51,1

S ,,(aB)
]

23 232 2.34 2.36 238 24 242 244 2.46 2.48 25
Frequency | GHz
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319N 4.1 agiwanisTiaeu

Nyl
- 1 2 3 4

gﬂﬁé’mam

1 e e Ua Ua Ua

2 e 1la e Ua Ua

3 e Ua Ua (e Ua

4 (e 1la Ua Ua e

5 e Ua Ua Ua Ua

6 e 1la a Ua Ua

7 e Ua Ua Ua Ua

8 e a Ua Ua Ua
HN(@QH]) - 180 225 270 315
ANNARIF Y (GHZ) - 2.449 2.448 2.449 2.452
oM 1veNe (dBi) 3.74 5.28 4.62 4.48 4.6

S, (dB) - -24.98 -23.10 -20.62 -24.96
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A
5 6 7 8 Aunde

i;ﬂﬁé’mam

1 1 1 1o 1a

2 ia ia ia ik

3 1 a 1o 1o

4 1 a 1o 1o

5 e ia Ua a

6 a e 1o 1o

7 ia ia e a

8 1 1l 1o la
HU(BIA) 360 45 90 135
mméf’fl%’am (GHz2) 2.455 2.452 2.449 2.448 2.450
0n31veN (dBi) 5.38 4.6 4.48 4.62 4.758
S, (dB) -33.69 -24.96 -20.62 -23.10 24.504
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