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אא 
אאאאא

אאאאKאאFאEאאאא
אאFאEאאאאאאL

אאK 
אאאאאFNoise performanceKE

אאFPre-processingEא
אFPost-processingKEאאFDigital signal processingKE 

א؛אאאK 
אאאאאאאאא

אאKאאאאאא
אאאאאאא

אאKאאא
אאW 

 אFאEאFPAMKE 

 אאFTDMKE 

 PAM-TDMK 

 אPAM-TDMK 

 אPCMK 

 PCMK 

 אאCoding and decodingK 

 אאאאFSKK 

 אאאאאFאאKE 

 אאאאPSKK 

 אאאאאFאאKE 
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א(PM)Pulse Modulation 
א 

 אאאאW 

1 J FאEאPulse Amplitude Modulation (PAM)אא
אאFEאFאEאK 

2 J אPulse Width Modulation (PWM)אאא
אא. 

3 J אPulse Position Modulationאאא
PWMPPMאPWMKאPPMא

אאא، PWM אא 
אPPMK 

אאאאאאW 

 
 א א א PWMא  

PPMK 
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 א(Samples)אאK 

 אאPMאFאEAMאFM؛ 

 J  א  AM & FM    א א   
אKאPMא

אK 

FאEא)  PAM( Pulse Amplitude Modulation  

אאWאא6א 
   14:                                                                         رقم التجربة

  Pulse Amplitude Modulation(PAM)      אEאF:      اسم التجربة

אאW  אאKאW 
 אאWאK2 

 אאWאK1 
אאאW 

1. אאאאF PAM .(  

2. א). ( PAM  

3K אאFSampling PulsesEאF PAM E 

4K F PAME 

אאW 
1K אא)PAM(. 
2K א)PAM(אאK 
3K אא(LPF)אא. 
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אאWFאEאPAM Signal Generation)( 
אאW 

1. א F PAM .(  

2. אא) ( PAM  وشرحھا. 

3K אאFSampling PulsesEאF PAM KE 

4K FPAMKE 

 
אW 

אאא(Samples)
אאא،،א

אK 
אא،אאא

א(Fs)א(Fs)K(Fs)
WFs>2Fm 

אאW 
1K אא ) Digital Communications Unit.( 
2K אאאF Dual Channel OscilloscopeKE 

3K אאFFunction GeneratorKE 
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אאW 
 JאFאEא)PAM(F14 J1EאאאאW 
1 JאאFM2Eאא)(SAMPLER.   

2 Jאאא )1 ( )2V/DIVEאא )0.1ms/DIV ( 

א(TRIGGER) א F1Eא F1E א ) (SAMPLEو )M2(   

3 JאאאFM2E)Vp.p ()Fm  ( 
M2 =                  Vp.p                     M2 =                 KHZ   

4 Jא)M2(2KHZ)()Nyquist rate(א
א)SP(؟ 

                            KHZ   =Nyquist rate 
5 JאאאF2E2V/DIV)(אאאאאFאE

אF2Eא)SP(K 
6 JאאFSPEאאF2Eאא

אא Fs)( Fאא)M2 SP ( )14 -2(  
T =            ms                       Fs =               KHZ 

 
 
 

 
 
 

 
  

7 JאאאFs)( )PAM( ولماذا ؟ 

8 JאF2Eאא) (SAMPLERאאאא
א)2) (الإشارة ستكون كما في الشكل)3- 14(E 

 Jnatural)(א)(flat-topא؟ 
 

  )14-2(  
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9 Jאאאאא) (GNDאאK

אא)  (אאאK 
 Jאא)M2) ((PAM אא א)3-16( 
10 J)CM((CIRCUIT  MODIVATION)Fאאאא

אאא EאFFsE ) (16 KHZ אא
)PAM(א؟אאא  

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 Jאא)M2 (و)(PAMאא)14 -4(  

         
 
 
 
 
 
 
11 J)CM(א)Fs( (4 KHZ) אאא 

אא)M2(א؟א 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

12 J)CM(אFFsE)  (8 KHZ)(CMא Sample/hold)(  
א אKאאאאא  مرشح معא Sample/hold)( ؟  

 )3-16( 

4- 14(  א(  



א א- 
א

 
224אFאEא 

 

- 83  -  
  

אאمرشح بدون  אא Sample/hold)( ؟ 
אאאSample/hold)( Fאאא)5- 14(( 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 

  
 
 

13 JאאאאF2EFPAMEאא 
F2Eعلى V/DIV)1( אאF50 ms/DIVEFPAME 

אF14-6(   

  

KאאFTpE             Tp =                    ms 
 

               
 
 

14 JאאאF20μs/DIVEKאFPWE 
אF14 J7EאאKPw =                        ms                            

5- 14(  א(  

6- 14( א(  
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15 JאFPW/TpEFP1E FP2E)PW/Tp( 
)   PW/Tp = (       /        )     ms                                                      (   

16 JאF P1EF P2E 
V1=                        V              V2=                       V 

17 JאאאאאאFPAME 
21

22
(/ vvTpXPW   Vrms(p) =                  Vrms  

18 JFPAMEאFK  1E 

                    
Z

prms
Pp v )(

2

 =                mw                       

19 JאאF1EF2V/DIVEאאאF0.1ms/DIVE
אאF2MEVp)2.5FEKאF14- 8EE 

 JאאF2MEאFK 1E 
 Ps = (0.707 x V Peak)2 /Z  =  mw   
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20 JאFPAMEאא)(M2א 
FFPAMLE M2)(E 

 =Pp/Ps  

21 Jאא)PAM( (M2) )Ps.(א
)PAM ()T= 0.125ms(אאא)Tp( 

mw                =Pp=PW/T x PS  

22 J)PAM(אא
)PAM(אאאאא )PW/Tp(  ؟  
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אאWא15 
אאWFאEאPAM Signal Demodulation  

  

אאW 
1 J אא)PAM(. 

2 Jא)PAM(אאK 
    .قبلةعلى الإشارة المست  (LPF)ة المنخفض إمرار الترددات مرشحل عدد القطترتوضيح تأثير  -3             

אW 
،אאאאא

אK 
אFSAMPLE/HOLDEمع تكون متزامنة في المستقبل )SAMPLER (

אאאא
אאא J J

(STAIRCASE)KאF15 J1E 
אאאאא

אא 
 
 
 
 
 

 F15 J1E 
א،KאFFsE 

אאאאאא
אאא،K 
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      F15 J2E 
אאW 

1K אא) Digital Communications Unit( 
2K אאFOscilloscopeDual ChannelE 

3K אאFSignal GeneratorE 

 
 
 
 
 
 
 

 אF15 J3E 

אאW 
 JאFאEא)PAM(F15 J3EאאW 
1 JאFPAMEאאFM2Eאא 
F(SAMPLERאא)SAMPLER (  

אאFFILTEREאאFL P FEאK  

2 JאאאאF1EF2V/DIVEא)0.1ms/DIV(א  
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F(TRIGGERא)1(א)1()M2(א)M2(
אא)V p.p5(KHZ)2E 

3 JאאאאF2E)2V/DIV(א،אאאא
FאEאF2Eא)(SP 
)(SPFs =   8 KH 
4 J)(M2 )KHZ2()(SPא)8KHZ(א )Nyquist rate( ؟ 

………………………………………………………………………………….. 
5 Jא)2(אא ) SAMPLER (א
)PAM(אאא)(M2؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
6 Jאאא)TOW-POST CONNECTOR(אא)M2(א

א) SAMPLER (אF2Eאא
) (SIGNAL GENERATOR אאאא) SAMPLER  (

אא
אאאK   

7 Jאאא)5Vp.p()2KHZ(
א)1( بعد توصيل القناة)(مع مدخل ) 1 SAMPLER  (واضبطھا على2V /DIV)( 

8 JאF2Eאא)FILTER(אאF2E200 mv/DIV)( 
אאאאאאאF2Eאא

אאאF1E؟אF15 J4Eאאא 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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9 JאאF0.5KHZ(אאF0.5VP.P(א
אאאא؟)2(    

..................................................................................................................................  

 JאאFm)  (אFs)(א
אאאK 

10 Jאאא)5VP.P( )KHZ2( 
11 J)CM()Fs( 8KHZ)4KHZ( אאא

אא)LPF(א)2(אאאא
א)Fs  (אא ) Fm (و)Fs-Fm Eא )15 J5 (

אא )Fs= 2Fm(  

  
 
 
 
 
 
 

 
 

F15J4E 

אF15J5E 
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12 J؟אאא 
………………………………………………………………………………… 

אF15 J6Eאא 

 
 
 
 

 
 

 
 
 
13 J)(CMא)Fs(א8KHZ)(א)Fm (16KHZ) (

א אאאFאFs<2 

Fm (FFs<Nyquist rateEאאFא א)(Fs-Fm 
א)15 J7EאאK 

 Jא)fold-over distortion  (aliasing or  

 
 
 
 
 
 

                

 
14 JאFFmEF(3.5KHZא)Fs(F(16KHZ)CME

  
אאאאאאאFFs>2 Fm( 

אF15 J8EאאאאK 

F15J6E 

אF15J7E
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15 J )Fs>2 Fm(אא
אא)Fm(א)Fs-Fm (  

 אF15 J9EK 
16 Jאאא3.8KHZ) (Fs=16KHZ

Fm=3.5KHZ  
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 


