
 
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
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אאWאאאאאאK 

אאWאאאאW 

  Jאאא 

  Jאאאאאא 

 J אאאאא 
  

אאW4K 
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א א 

 Oscillators 

 

אאFאEאאא
FPeriodicEאאאF

dc א א 4 J1 KE    א    א 
 אא F 4א J2 KEא     א אא   

אW 

 

אF4 J1Eא 

‐אא.Sine wave  

 ‐אא  . Square Wave 

‐אא Triangular waveK 

‐אא Sawtooth waveK 

אאאא،א،א
אאאאK 

OscillatorDC input Voltage  Waveforms
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 

 
 

אF4 J2Eאאא 

الإشارة المربعة -ب

الإشارة الجيبية -أ

الإشارة المثلثة -ت

الإشارة المسننة -ث
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אW 

  JאאאFeedback OscillatorsK 

  Jאא . Relaxation Oscillators 

4 J1אאאFeedback OscillatorsK 

 א א א    אא א   FPositive FeedbackE
      א   א      אK

  א  א א  F    א Eא  
אFGainEאאאאאאאאFPhase 

ShiftEאFAttenuationEF4 J3KE 

 

אF4 J3Eאאא 

 

אא
 

VCC 

Output 

Closed Loop Gain = 1

Phase Shift = zero
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אאאאאאאאK 

אאW 

1K אאאאאאK 
2K אאאאK 

 

 Start‐Up ConditionWאא

א       ،א   א א   
א   א     א  א     א

א   א  א  אא אא א    
אאאF4 J4KE 

 

 

אF4 J4Eאא 

VCC

Output
 

אא
 

Gain > 1  Gain = 1 
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4 J1 J1אאRC אא Oscillators with RC Feedback Circuits 

אאאא
א1 MHz KאאאRCWאאא

אאFResonance FilterEא
אאאאK 

  JאWien‐Bridge Oscillator 

  JאPhase‐Shift Oscillator 

  JTwin‐T Oscillator  

אאאK 

4 J1 J1 J1אWien‐Bridge OscillatorW 

אאאאאאRC Kאאאא
אFLead and Lag CircuitsEאF4‐5KER1C1

אאFLag CircuitER2C2אאFLead CircuitKE 

 

 

אF4‐5Eאא 
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אאFResonanceEאW 

RC
fr 2

1
                                                                (4‐

1) 

אאKאאא
 אא Kאאא  א  K،א א

אאW 

3

1


in

out

V

V
                                                             (4‐

2) 

אאא،א،א(3)K
W 

    13
3

1
3 

in

out
CL V

V
A                                                  (4‐

3) 

3אF4‐6KE 

אR1 R2אאR1 R2
W 

21 2RR                                                              (4‐

4) 

 



א 227 אאא 
א א אא 

 

92 

Vout

R1

C1

C2
R3

+

-

R2

R4

א
  

 

אF4‐6Eאא 

F4 J1EW 

 JאאאאF4 J7KE 

 JאאR2K 
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 

אF4 J7E 

אW 

 JאאF4 J1WE 

   kHz 184.3
μF 005.0k 012

1

2

1


RC
fr  

 JאאF4 J4WE 

 kkRR 4222 21  

4 J1 J1 J2אPhase‐Shift OscillatorW 

אאא RCא אא אF4א J8 E
אאRCאאא90°Kא

אאא180°،אFE
אא180°360°א

אאאK 
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Vout

 Rf

C1 C2

+

-

R2 R1  R3

 C3

 0 V

 

אF4 J8EאK 

אFAttenuationEאאאאW 

29

1
B                                                                        (4‐

5) 

       א  א  29א א  
אאRfR3K 

אאFResonanceEאW 

CR
fr
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1




                                                          (4‐

6) 

W 

CCCCandRRRR  321321  
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4 J2W 

 JאRfאאאאK 

 JאאK 

 
אF4 J9E 

אW 

 JF4 J5Eא29،אF1 J
5EאאאW 
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 JאאF4 J6WE 

kHz
nFk

CR
fr

5.6
11062

1

62

1











 

 

 

4 J1 J2אאLCאא Oscillators with RC Feedback CircuitsW 

אאא F1 MHzKEאא
אאאאFאא BJT FETE

אאאאאאא
FLower unity‐gain frequencyKEאאאא
LCאאאK 

אאW 

  JColpitts OscillatorK 

  JClapp OscillatorK 

  JאArmstrong OscillatorK 

  ‐אCrystal‐controlled OscillatorK 

  J.Hartley Oscillator 
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4 J1 J2 J1Colpitts OscillatorW 

 א F4 J11 E        אBPF  
אא  Kאאאאאא 

אFאאBJTEאאאאאK 

  

אF4 J11EאK 

אאאאW 

T
r

LC
f

2

1
                                                        (4‐

7) 
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אC1 C2 אא،אאCT 

 

21

21

CC

CC
CT 

                                                           (4‐

8) 

  
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4 J3W 

 

אאאאW 

 

 

 

אF4 J12E 
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אW 

 

  
μF 014.0

μF 05.0μF 02.0

μF 05.0μF 02.0

21

21 






CC

CC
CT  

 

       
kHz 255.4

014.0mH 1002

1

2

1





FLC
f

T

r   

 

4 J1 J2 J2 Clapp Oscillator 

 

אאאFC3Eאא
אFLEאF4 J13KEC3אאC1C2K 

 
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 

אF4 J13Eא 

אאאאW 

T
r

LC
f

2

1
                                                        (4‐

9) 

אC1 ،C2   C3 אא،אאCTW 

321

111
1

CCC

CT




                                               (4‐

10)  
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4 J1 J2 J3  Hartley OscillatorW 

          א  א א  FL2 E
אאאFL1EאאאאאF4א J14KE 

 

אF4 J14Eא 

4 J1 J3אאCrystal OscillatorW 

 א  א  אא    א   FCrystal Eא א 
אאאאאKאאא

א   Kא   א א   F4 J15 J KE
אאאאFElectrodesE

K 

R1

R2

R3

R4

 + VCC

Vout

C1

C3

C2 C4

C5
L2L1
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 

                                    

FFEE     

 

אF4 J15EאFEאאאאFE 

אW 

 א א     א א  FPiezoelectric 

EffectEאא
אאא

אאאא
 K א א  אא        

אאK 

     א א אא
אF4 J15 JEאאאאK 
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 

אF4 J16Eאא
אאאאאFParallel ResonanceKE 

 

אF4 J16Eאא 

 

אאאאאאאFSeries ResonanceE
אF4 J17KE 
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 
 אF4 J17Eאא 

4 J2אאאNonsinusoidal Waveforms  Oscillators   W 

אאאאאFא،א،א،EKKKא
FRelaxation OscillatorsKEאאאאאRCFRC 

Timing CircuitEאאFChange StateKE 

4 J2 J1אא  Triangular‐Wave OscillatorW 

אאאFאEאאאא
א א K אאא א אא א

אאאFאאKEאF4 J18E
אא   א א  אא   א א    א
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FComparator E אאא KאF4 J19 Eא
אאK 

 

 

אF4 J18Eא 

 

 

 

 אF4 J19Eאאא 

 
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אאאאאW 

 
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fr                                                   (4‐
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 

4 J4W 

 

 JאאאאK 

 JאאR1א20 kHzK 

 

  

אF4 J20E 

אW 
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 JאאF4 J11WE 

kHz
k

k

FkR

R

CR
fr 25.8

10

33

01.0104

1

4

1

3

2

1
























  
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 JאF4 J11ER1אאאW 
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4 J2 J2אא  Square‐Wave OscillatorW 

אF4 J21EאאאאCאא
אF4 J22KE 

 

 

אF4 J21Eאא 
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 

 

אF4 J22Eאא 

4 J2 J3אאאא 555 Timer Square‐Wave Oscillator 

אאאאאאאא 

(555 Timer)KאאאאFUnstableE
אF4 J23KE 
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 

אF4 J23Eאאאא555 

 

אאfrאאFTEאF4א J24E
אW 

 

LH ttT                                                                    (4‐
12)                    

 

 
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 
 

אF4 J24EאאאK 

 

tHאאאאאFHighWE 

 

  extH CRRt 21694.0                                     (4‐
13) 

 

אtLאאאאאFLowWE 

 

extL CRt 2694.0                                           (4‐
14)    

 

F4 J13EF4 J14EאF4 J12EאאW 

 
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  extLH CRRttT 21 2694.0                                     (4‐
15) 

 

אאW 

 

 CRRT
fr

21 2

44.11


                                       (4‐

16) 

 

4 J5W 

אאאאK 

 
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  )25-4(لشكل ا

 

אW 

 

אאF4 J16WE 

 

                             kHz 64.5
μF 022.0k 7.42k .22

44.1

2

44.1

21








CRR

fr  
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 

 

1 JאאאאאאFאE؟ 

 

2 J أشرح مبدأ عمل مذبذبات RCK 

 

3 Jأشرح مبدأ عمل المذبذبات غير الجيبية .  

 

4 J؟ ما هي شروط عمل مذبذبات التغذية الراجعة  

 

5 JאאF4 J26EK 

 

 Jא؟ 

 JאאK 

 JאאR2K 
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 

 

אF4 J26E 

6 JאאF4 J27WE 

 

 Jא؟ 

 JאRfאאאאK 

 JאאK 

 
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Vout

 Rf

C1 C2

+

-

R2 R1  R3

 C3

 0 V

5 nF  5 nF  5 nF

 2 kΩ 2 kΩ 2 kΩ

 
 

אF4 J27E 

 

7 Jא؟ 

 

8 JאאK 

 

9 JאאF4 J28EW 

 

 JאאאאK 

 
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 JאאR1א50 kHzK 

  

אF4 J28E 

 

10 JאאאאK 

 
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אF4 J29E 


