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אא  W א א  א א א א  א
אK 

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

  JאאאאK 

  JאאאאאK 

  JאאאK 

  JאאK 

  JאאK 

 

אאW4K 
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2 Jאא 

  

Applications of Operational Amplifiers 

W 

א א     א א א ، 
אKאאאאאW 

  Jאא .Comparator  

  Jאא  Summing AmplifierK 

  Jא. Integrators    

  JאDifferentiatorsK 

2 J1 אא ComparatorW 

אאא  K
 א א   א    א  FOpen  Loop Eא  

אאאאאאאאאFReference 

VoltageEאאK 

אW 

  JאZero‐Level DetectionK 

  Jאא ComparatorBattery ReferenceK 
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  Jאא Comparator. Voltage‐divider 

Reference 

  Jאא ComparatorZener diode ReferenceK 

  

2 J1 J1אZero‐Level DetectionW 

 

אאאאא
אF2א J1KE 

 

 

 
 

 
 

 

אF2 J1Eא 
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אאאאאא
אאאFSaturationE

א± Vmax אFאא
אא ± 15 VE Kאאאא

אאK 

 

אאאאאאK 

2 J1 J2אא ComparatorBattery ReferenceW 

אאאאאאא
א א  א    Kא  א א  א   

אF2א J2KE 

 
 

 
 

 

אF2 J2Eאא  
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2 J1 J3אא Comparator: Voltage‐divider Reference

   

   א א  א א     
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2 J1 J4אא ComparatorZener diode ReferenceW 
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2Z2W 
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 

אF2 J8E 

2 J2אא Summing Amplifier   
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אאאא
א  א אא א  K
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2 J2 J1אאאSumming Amplifier with Unity GainK 
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אאאW 

  

fNN RRRRRR  321                                         (2‐3) 

 
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אW 

 inNinininout VVVVV  ...321                         (2‐4) 
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 inNinininout VVVVV  ...321  
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
                                                         (2‐8) 

 

 

אF2 J15E 

אאא2 J7K 

2 J7W 

אאאאF2 J16KE 

 

אF2 J16E 

Vout

+

‐Vin 

Ri

C 

5 V 

0 V 

0.01 μF 

10 kΩ

Vout(max) = ± 10 V 

100 μs  100 μs 
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אW 

אאאאF2 J8WE 

smVskV
Fk

V
RC

V

t

V inout




/50/50
01.010

5










 

 

א100 μsW 

 

‐ 50 mV/μs × 100 μs  =  ‐ 5 V 

  

 :ويكون شكل الموجة الناتجة على مخرج الدائرة آما هو على الشكل أدناه

 

 

)17-2(الشكل   
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2 J4אאOp‐Amp Differentiators    

אאאאאאא
אא  אאFא KE א F2 J18 Eא א

אאאאK 

 

אF2 J18Eא 

אאאא،
אאKאאאאא

אF2‐19KE 

 

אF2 J19Eאאא 

Vout 

+

‐Vin 

Rf 

C 
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אאW 

                              CR
t

V
V

RIRIV

f
in

out

fCfRout











                                                    (2‐9) 

אאא2 J8K 

2 J8 

אאאאאW 

אF2 J20E 

אאאW 

  V 7.04 μ 0.001k  2.2
μ 5
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


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
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

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t

V
V f
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out 

אאFWE 

 

  V 7.04 μ 0.001k  2.2
μ 5

16
















 CR

t

V
V f

in
out 
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א אאW 

 

 

 

אF2 J21E 

 

 

 

 

 

 
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 

1 JאאאאאאFVmax = ± 11 VKE 



אF2 J22E 

2 JאאאאאאFVmax = ± 14 VKE 

 

 
 

אF2 J23E 

3 JאאאK 

4 JאאאאאFא2 J24WE 

Vout

+

‐

Vin1

R1 = 4 kΩ

R2 = 2 kΩ

+10 V 

8V   

Vin   

0 

t

10 V 

Vin   

Vout

+

‐

Vin1

5 V
t
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 

 

 

אF2 J24E 

  

5 JאאאאאF2 J25KE 

 

 

Vout

+

‐Vin 

Ri

C 

3 V 

0 V 

0.02 μF 

1 kΩ

Vout(max) = ± 10 V 

200 μs  200 μs 

Vout 

+

‐‐3 V 

7 V 

‐2 V 

1 kΩ 

2 kΩ 

5 kΩ

20 kΩ
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אF2 J25E 

6 JאאאאK 

7 JאאאאאW 

אF2 J26E 

 

 

 


