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.

Antenna 

.

Wave length  
)(

5%

RG-58)velocity factor(0.66.
300 000 Km/s

.

:F =,C=
=
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 Impedance 

)
(.

.
)(

.50
)(,

50.
)(

50.

VSWR  and  Reflected Power 

VSWRSWR
VSWR

)(.
VSWR)Voltage Standing Wave Ratio(2:1

1.5:1)
1:1  (100 Watt1.5:1 VSWR

96 Watt4 Watt
4.2 .

Band Width 

 SWR.

,,

,
.
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.
:

150 MHz 
450 MHz825 MHz.

Band Width:

)()150 – 156MHz(
3.9%.

BW = 100 X 156 150
153

3.9 %=

Decibel
)(

.. 

BW = 100 X Fh – Fl
Fc
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A
.

B
.

A B)gain(
A B)loss(

1-dBi)Isotropic(
.

2-dBd
0 dBd=2.14 dBi.

3-dBq
.

4-dBc,

 

)side band peak power(.

5-dBm
50.

6-dB vv
1 v500dB v

.

7-dB(old)
6mv5000 dB

VU1mv600
.
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8-dBwdBm
1.0dBw = +30dBm- 30dBw = 0

.  

9-dBuVRMS0.775 V 

10-dBvV1

11-dBmvMilivolt,
751mv0dBmv

1mv
)snow(.

12-dB(spl)(Sound Pressure Level)
20 micropascals 

)(.1 µPa .

13-dB(sil)(Sound Intensity level)
10^ -12 /)

. (

14-dBswl(Sound Power Level)
10^ -12.

15-dB(A) /

 

dB(B) /dB(C)
dB(spl)20 µPa.

.dB(C)

16-dBj

 

1=1/
)Noise Density(0dBj =0dBw/Hz.

17-dBµ1 µv / m
)1/(..

 

18-dBf

 

1 femtowatt.
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19-dBk1Kilowatt.

20-dBfs,0dBfs
1Digital system.

21-dBo( overload )
dBfsanalog system.

22-dB-Hzbandwidth 1

 

Link budget calculation,20dB-Hz = 100Hz   .

23-dBic)isometric circular(
..

24-dBrn( reference noise ).

 

 and  Gain Directivity

.
,

,100
100

.
.
,

x  DG = 

=G 
=
=D
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Gain  measurement 

)(
). (

VHF
)}0dBd=2.15 dBi{

(
512

)(
.

UHFSHF
)Horn(Standard.

,

)(

 

.
.

5W
)37 dBm(144 MHz10 dB

4 dBi– 95 dB
,

     

5dBi 
8dB

– 67 dBm.

 

cable losses 
calculationhtm.coax/ca.ocarc.www://http

 

free space losses
calc#php.loss-space-free/calculations/support/com.terabeam.www://http

 

.  
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Free space losses

antenna

cable

transmiter receiver

antenna
4 dBi 5 dBi

10 dB
losses

8 dB
losses

cableTX RX

10 Km

- 95 dB37 dBm

37 dBm 10 dB + 4 dBi 95 dB + 5 dBi 8 dB = - 67 dBm

- 67 dBm

This equation is used to calculate the losses power
From transmitter to receiver through cable & antenna

Tx power = 37 dBm = 5 watt
Tx Cable losses = 10 dB
Tx antenna Gain = 4 dBi
Free space losses = 20 * Log10 (frequency in MHz) + 20 * Log10 (Distance in
Miles) + 36.6 = -95 dB
Rx antenna Gain = 5 dBi
Rx cable losses = 8 dB
Rx power = - 67 dBm according to the equation below :-

)6-1(

) System Gain (

)receiver
sensitivity ()(

,
)output power (

..

System Gain = output power + receiver sensitivity  
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:-

 
-113 dBm @ BER 10-6 

37 dB   37 + 113 = 150 dB 

 
Fade  margin 

20 dB ,
. 

Fade Margin = received power - receiver sensitivity   

:-– 67 dBm 
-113dBm :- 67 – ( - 113 ) = 46 dBm 

  

:
1-)Vertical omni direction(
2-)dipole(
3-)yagi(.

)VHFUHF (
.

.

300000/0.95
)(5%

285000/.

.
VE3SQB

)ELEMENT(.
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: omni directionVertical
)(

.
1-Vertical  antenna  with  ground  plane  
2-8/5
3-Multi bands antenna 
4-j pole   
5-Supper j pole
6-1 1\4 antennaSlim Jim
7-

 

Collener 
8-Discone 
9- Marconi vertical antenna  

10-Bazooka antenna     

dipole

isotropic)
(.

1-/ 2  Dipole antenna 
2-     Multy dipole antenna     
3-

 

 Inverted V dipole antenna     
4- Trap dipole antenna    
6-Circular dipole antenna     
7- Folded dipole antenna    
8-

 

   Skye  wire antennaLoop 
9-

 

Egg Beater antenna 
10-

 

Liquid metal antenna     
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HFSHF

1- yagi antenna       
2-Cubical  quad  antenna 
3-Log  periodic  antenna
4-

 

Helical  antenna 
5-antenna horn
6-Dish antenna  
7-antenna      Sectoral  
8-

 

Moxon antenna
9-antenna Curtain Quad

 

:  Vertical  antenna

1-
)element(

)Ground plane(

 

45°50
0 dBd2.14 dBi/ 4 =

145MHz
org.ars-iraqi.www://http

)project(VHF & UHF.

 

=
300,000,000 X 0.95

145,000,000
= 196 cm

4
= 49 cm

)6-2(

49 
cm

49 cm

 / 4 Antenna
4 Ground plane 

coxil45
°

Groun
d 

plane

R
ad

ia
ti

o
n

H
o

ld
er

y
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2-8/5
)Matching coil(

)ground 
plane(

VHF , UHF.

8/5145MHz 
)36(

122
.1012
4/33.5

SWR.

)6-3(5/8

3-
)Trap(

.28MHz28MHz

57'
21MHz28MHz

18'57'.

.

)6-4(

3 .8 M H z
T ra p

1 4 M H z
T ra p

2 1 M H z
T ra p

2 8 M H z
T ra p

5 7 '

1 8 '

2 3 '

6 3 '

2 9 '

5 B a n d v e r t ic a l
a n te n n a

5/8
122cm

50ohm coxil

5/8
Vertical antenna

y

y
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4-J pole
)

(1'
3/4'

)TL
(Ground 

plane
3'

SWR
144MHz

  

)6-5(J Pole 

 

5-Supper j pole

J pole

U38'

144MHz

.

)6- 6(Supper j pole  

50 ohm
Coxil

J pole antenna

3'

19'

38'
¾’

5'

50 ohm
Coxil

Supper J pole antenna

19inch

60 inch

38 inch

3 inch gup

38
 in

ch
 

T
u

n
in

g
 s

ec
ti

o
n

3'
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6- 1 1/4Slim jim

Ground plane

209
3

6/5.
4.5 dBi.

4/31
0.511

3.5
SWR

.
.

11.25

.
,

)/VHF(

 

org.ars-iraqi.www://http

)6- 7(Slim jim 

7-collener 

2.4GHz

2.4 GHz.8RG-213
)Velocity factor(

0.66  

58'

19'

38

1'
pipe

¾’
pipe

Teflon

PL259

cup

0.
5m

m
 w

ir
e

3.5'

145MHz 
Slim jim antenna
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)(

40080%9 dBi
50.

)/
GHz.42(org.ars-iraqi.www://http

)6- 8(collener

8-Discone3
.

0.7
.)feed point(

50)
(.

.
2540.

)6- 9(

 


