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F1-2E 
אאW 

 אא،אא
אא،

אאאא،אF1 J3EאאK 
                 dc                AF          VLF         LF          MF         HF         VHF        UHF        

                                           
                  30        300          3k           30k        300k        3M         30M        300M       3G   
 
                                                                              Visible Light 
                      Micro -         Millimeter       Infrared                     Ultraviolet 
                      waves           Waves                                                                                           Freq.[ Hz] 

                               
                   3G      30G       300G       3T       30T        300T      

 
 
 

 
 

  
  
  

  )3-1(شكل   

Radio frequency band Optical fiber band 

AM 
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TV 
FM 

Satellite and 
radar 

Infrared visible ultraviolet 

Frequency (Hz) 

Transmitting 
channel 

Source Converter Transmitter 

Receiver Converter Sink 

Information 
signal in 

 
Original form 
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in 
 

Electromagnetic 
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in 
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-    FEאTransmission Modes 
א FEW 

KאאאSimplex mode (SX)אאאK 
KאאHalf Duplex (HDX)אאK 
אאאאא אא 

אK 
Kאא Full Duplex (FDX) אאא 
אאאאאK 
Kאאאאאא 

א(F/FDX)Full/Full DuplexאאאK 
 

-אאFא אEBandwidth(B.W)  
אאאאאאK

אא{א(B.Wlnfo.)
אא(B.Wch. )Kא

אKאאאאאאא
אאאאאאKאא

אאאK 

؛ 

                                                                   
אFאE Noise  

אאאאא
אא.אאאאא( 

mV or µV)Kאאאאאאא
אאאאאאאKא؟

؛אאא

Ch. B.WB.W Info.
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אאאאאא
אאאאאאK 

אאאא؛אExternal Noiseא
אTransmitting mediumKאאאאאInternal Noiseא

אאKאאאK 

KאאExternal Noise 
 אW 

1 JאאאMan-made Noise
אא،אאאאאאאא،FאאE

א(Motors)אאאאא
אאאKאאאFאE

אאאאאאKאא
؛אאאאא

Kאאאאאא500MHzK 
אאאאא؛Kא،א

א(DC)אאאאRipplesאK 
2 J0אאAtmospheric Noiseאאאאאא

אאא؛Kאאא
אאאאאK 

3 JאSpace Noiseאאא
אSolar Noiseאאאאאא

Cosmic NoiseKאאאאא
אאKאא8 MHz–1.5 GHzK

אאא8 MHzאאIonosphereK 
WאאאInternal Noise 

 אאאאאאאא{א
KאאW 



א 224אEאא 
אאFEא 

  

- 6  - 

(Thermal Noise) Johnson Noiseאאאאא
אאאאאאא

VNאא
אWhite Noise{אאאKאאאאאא

אKW 
N = KTB                                                                                                

: 
NWאא(Watts)&BWאא(Hz) 
TWאא(Kelvin)&KWK= 






 

Kelvin

Joules231038.1 

אא  (NdB)W 
NdB = 10 Log10 ( KTB )       [ dB]                                                              

אאאאאאאאא
אאאאKאאאאאאאW 

1 JShot noiseאאאאאאא. 

2 JאPartition noiseאאאאאK 
؛אאאtransit noiseא

אאאאאאאאאKאאא
אאK 

1-8-2אא Correlated Noise 
אאאאאאאא

אKאאאאאאאאא
Kאאאאאאא

אאאאאאK 
-אא(S/N)Signal – to – Noise Ratio 
אאאאאKאאאא

אKאW 
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P
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  PsWאא(Watts)K&  PNWאאא(Watts)K 
אאאאאאW 
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- א Noise Figure (NF) 

אNFא؛אW 
                             NF = 10 log10 [(Si/Ni)/(So/No)] 
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א 2 

אא אCOM3LAB 
אאW1 

 אאW 
אאCOM3LAB)EאK 

 
 אW 

אאW 
1K COM3LABK 
2K אאCOM3LABK 

3K COM3LABK 

 
 אאW 
1K ،אאאא

DETICTIVEאאF2-1KE 

 
F2-1E 
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2K אאאF2-2KE 

 
F2-2E 

3K א،אאאF2-3KE 

 
F2-3E 

4K FcontinueEאF2-4KE 

 
F2-4E 
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5K continueאF2-5E،F2-6KE 

 

 
F2-5E 

 
F2-6E 

6K א'Feel free to experiment around'
אF2-7KE 

 
F2-7E 



א224אE 
אאFE א 

  

- 11  - 

 

7K אאאא
אF2-8E 

 
F2-8E 
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אא 
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 אאאW 
1K אאF2-9KE 

 

 
F1-9E 

2K אא،F2-10KE 

 
F2-10E 

3K אאF2-10Eא
אK 

4K COM3LABאאK 
5K אK 
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אא אא 
 אאW1 

 אאW 
אאאאא

אאK 
 
 אW 

אאאאW 
WF OscilloscopeE 
 JאאWאאאK 
 J،א: 

א:אאא. 

א:אאאא،
אFYEFXEא،F3-1EF OscilloscopeKE 

אF3-2EאK 
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F3-1E 

 

 
F2-2E 

 
WF Frequency CounterE 

 JאאWאאK 
 JW 

א:אא. 

Starting the 
Oscilloscope 

Copy 

Zoom 

Setting the 
Y-axis 

To Shift the 
X-axis on 
the Y-axis

Setting the 
X-axis 

Selecting 
the signal to 
be shown
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א:אאאא،
אא،אF3-3KE 

WאאאFtriggerEאא
אא،אFY1Eא

FtriggerEFtrigger Y1Eא،F3-4KE 

 
F3-3E 

 

 
F3-4E 

 
W(FFT) 
אאWאאK 

אאאF3-5KE 
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F3-5E 

 
אW(BODE) 

 אאK 
 אאW،אא 

F(CUT-OFFאאF3-6KE 
 

 
 

F3-6E 
 
 

Marker 

Moving 
the 

marker 

Starting 
the FFT 

Result of 
measurement 

Starting the 
measurement 
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WFFunction GeneratorE 
אאאKW 

sine wave, triangular wave, square wave and DC signal،

אF3-7EאאK 
F3-7E 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Functions you 
can generate by 
selecting using 

the mouse 

Controlling the 
value of 

frequency, 
amplitude and 

DC voltage 


