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WאאאDigital Carrier Systems 
  א א א אFא א EBaseband signal א   

א،אאאאאא
    Kאא   א      

Baseband signal אFאEאRadio linksאא
Satellites  א א א  א א     ؛ 

Kא،אSignal SpectrumאאאKא
אאאאא  

אFאEFrequency Division Multiplexing "FDM"K 
אאאאאאW 

 
FdE 

1 J אאאFאEAmplitude-Shift Keying "ASK"
אאon-offאאאאא

 JbK 
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2 J אאאFrequency-Shift Keying "FSK"א
אאא JdK 

3 J  א א אא Phase-Shift Keying "PSK" א 
אאp(t)א؛W 

1 p(t) cos ωct 
0 -p(t) cos ωct = p(t) cos (ωct + π) 

 JcK 
 

אאF S K)(  y Shift KeyingFrequenc   
 

  23&  22                                  :رقم التجربة
 :تعديل وكشف تعديل إزاحة التردد؛ وتحتوي علي ثلاث تجارب: التجربةاسم 

1K אאF22EWאאK 

2K אאF23WEאאFאאEK 

אאW4 
אאWאאאKאW 

אאאW 
1. אFF S KEאאא.  

2. אאאא)Analog Multiplexer(  كمعدل)FSK.( 

3K אא)FSK(K 

אאW 
1. א)NRZ()F S K(אאK  

2. אאאאא)PLL(אאא
א)FSK(.  

3K אא)PLL(. 
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אא 
אאאF S K Signal Generation 

אא 
1. אאFF S KEאאאK  

2. אאאאא)Analog Multiplexer(  كمعدل)FSK.( 

3K אאא)FSK(K 

אW 
  J22-1(א(אאאא)FSK(א

אאאאאאאאא
א،אאאאאא

אאאאא،אאא
אאK 

 
 
 

 
 

אאאא)22-2()FSK(אא
אאא)HIGH(Kא

א)LOW(אא
א)NRZ(K 

 
 
 
 
 

א )22-1( 

א )22-2( 
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אא 
1K אא ) Digital Communications Unit( 

2K אאא )Oscilloscope( 

3. אא) Function Generator( 

אא 
1 Jאא)ENCODING( אא)22-3(אא

א)EXT.(א)SYNC(א )1(א)NRZ(אאK 
 

 
 

 
2 Jאא)BAUD RATE()NRZ(א 

 
BAUD RATE =                          baud 

 
3 JאאFMODULATORSEאאF22-4E

FFSKEFNRZEאF2EאFFSKE 
 

 
  

 
4 JאFBAUD RATEEFFSKEאF2E   

א)22-3(

א)22-4(
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   BAUD RATE =                baudFFSKE 
5 Jאא)BAUD RATE( ؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
6 J )FSK( א)NRZ( 

Vp.p =                            V          (high) 
7 J )FSK( א)NRZ( 

Vp.p =                        V          (low) 
 JאFSK)(א؟א 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
8 Jאאאאא ) (CARRIER)FSK( א

אאאא)FSK( אא
אא؟ 

 1  (°0                   2  (°90               3  (°180               4 (°270     

9 Jא )FSK(؟אא        

1  (°0               2  (°90               3  (°180               4 (°270    
10 J )FSK(؟אאא 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
11 Jא)FSK()NRZ(؟ 

F =                                 KHZ     (high) 
12 Jא)FSK()NRZ( 

F =                                KHZ     (low) 

13 Jאאא)FSK (؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

14 Jא)2(אא)POLAR(אא)FSK(K 
15 Jאא)POLAR()NRZ(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
16 Jא)1(אאא)POLAR  INV(אא)FSK. ( 
17 J؟אאא

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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18 Jא)1(אא)FSK(K 
19 Jא)FSK(אא)POLAR( 

F =                                KHZ    (high) 
20 JאF2EאאHIGH TONE)E  
21 JאאHIGH TONE)E؟ 

F =                              KHZ    (high tone) 
22 Jא)2(אא)LOW TONE(  
23 Jאא)LOW TONE(؟ 

F =                               KHZ    (low tone) 
24 Jא)FSK(؟אא 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
25 Jא)1(אHIGH TONE)(א)2(א)LOW TONE( 

א )CM(אK 
26 Jאא)CM(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
27 Jא)2(א)FSK()CM(אK 
28 Jאאא)FSK()CM(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
29 Jאאא)FSK(א)FSK(א

א)22-5 (אאK 
 
 
 
 
 
 
30 Jאא)FSK(؟אא 

1(600 HZ        2(600/1200 HZ          3(1200/2000 HZ        4(2025/2225 HZ  

)22–5(
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31 Jא)1(אא)CM(אאא
א)FSK(K 

32 Jא)CM(א)FSK(؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

33 Jא2400(א HZ  FSK(؟אא     

1  (°0                      2  (°45                     3  (°90               4  (°180  

 Jא)Discontinuities( 
אאא)FSK(א

אא)Discontinuities( 
 JאאF°180Eא)FSK(אK 
34 Jאאא)FSK()2400HZ(אאא

FHIGHEאאFLOWE 
1  (°0                      2  (°45                     3  (°90               4  (°180 

35 JאF2EHIGH TONE)EFCMEK 
36 J)CM(א)Discontinuities(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 
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אא 
אאFאאE 

F S K Synchronous Detection 
אא 

1. א)NRZ()F S K(אא.  

2. אאאאאא)PLL(אאא
א)FSK(.  

3K אאא)PLL(. 

 

אא 
1K אא ) Digital Communications Unit( 

2K אאאFOscilloscopeE 

3K אאFFunction GeneratorE 

 
אא 

1 Jאא)ENCODER ( אא )23-1Eאא
א)EXT.(معא)SYNC(אאאאא)EXT.(א 

)1(א)NRZ(אא 
 

 
 

 
2 Jאא)MODULATORS(א)NRZ(א
א)FSK(אא)FSK(אא)CHANNEL( 

א)23-1(



א א- 
א

 
224אאא 

 

- 154  -  

23-2(א(אאא 
 

 
 

 
3 Jא)(NOISEא)CCW( 
4 Jא)2(אאא)CHANNEL(אאא 
)FSK ()NRZ(אK 

5 JאאאאאאFNRZE؟ 
)E 

6 Jא)CHANNEL(אאאFSYNC DETECTORE
א)CHANNEL(אא)PLL(א )REF INKE 

7 Jאאאאא)PLL( א)1(אא)VCO(  

א )2Eאא)PLL( )REF INEא)23-3(אאא 

 
 

א)23-2(

א)23-3(



א א- 
א

 
224אאא 

 

- 155  -  

8 Jא)VCO()FSK(؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

9 J)A/F(א)PLL(א)CIN(Kא
)VCO(א)(Dאא)PLL( 
10 Jא)2()VCO(א)VCIN(א)1(אא)CHANNEL( 

א)PC(אא)LPF(K 
 Jא)PC(א)VCO)(VCIN( 
11 Jא)PC()HIGH(؟ 
1Eא2Eא3Eאא 

12 JאאאאאאK 
13 J)VCD ()FSK (אא)1( 
14 J)VCIN()FSK(אאא 

)VCD(؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

15 Jא)1()VCD(א)2()VCIN(K 
 J)CM()VCIN( )LPF(אאא

אא)VCO( 
16 Jא)VCO()VCD(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
17 Jא)2(א)VCO(K 
18 Jא)VCO()VCD(؟אאא 

F VCO out =                                HZ 

 Jא)PLL(אאللـ)VCO( א )VCIN(א
א)FSK()VCD( 

19 Jא)2()FSK(K 
20 Jא)VCD( )FSK (2400 HZ   

FSK high)        (  F  VCD out =                      HZ 

21 J Jא)VCD()FSK (200 HZ  1 
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FSK low)        (  F  VCD out =                           HZ  

22 Jא)VCD()FSK(؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

23 Jא)1 (א)VCO( א)VCIN.( 
24 Jא)VCO()FSK(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
25 Jאא)PLL(א)LPF( 
26 Jא)2(א)LPF(אא)2 ()500 mv/ DIV( 
 Jאא)PLL(א)LPF(א)VCO(א

א)VCO()NRZ( 
27 Jאא)(BINARYא)FSK(؟אאא 

FE 
28 Jא)1()NRZ(אK 
29 J)NRZ(؟אא 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
30 Jא)5 V(א 

FאאאאאאE 
31 Jא)2(אא)(VOLT COMP. 
32 Jאא)NEGATIVE SUPPLY(

)NRZ(אK 
33 Jאא)NRZ(؟אא 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
34 Jא)1(אא)CHANNEL(א)2(אא)LPF.( 
35 Jא1(א(F2V/DIVEא)2()500mv/DIV(א)1mse/DIV(K 
 Jאאאאא23-4(א(  

  
  
  



א א- 
א

 
224אאא 

 

- 157  -  

 
 
 
 
 
 
 
 
36 Jא)(DCאאא) (LOWא)LPF(א)2(؟ 

DC =                          mV 
37 Jא)(DCאאא) (HIGHא)LPF(א)2E؟ 

DC =                          mV 
 J)CM()BANDWIDTH( القناة)(CHANNEL א

אאא)FSK(אK 
38 J)FSK( א)NRZ(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
39 Jא)CM( )Discontinuities(א)FSK(K 
40 Jאאאא)LPF(؟ 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

א)23-4(


