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Operational Amplifiers (Op-Amp)

Shles o 0aisS Lyl

09y 0 shie b St gldl 4y e s 4 5 009 40385 DC 5Ly b ooy g Jos 5o

+Vce! +Veey
V+ ]
+
+ R
out
Vv \"%
Vin Rin out Vout
, . Gvin
- _
Real Op-Amp Ideal Op-Amp %
s ‘
-Vea -Vcec 5




M. Shahraki

Operational Amplifiers (Op-Amp)
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Operational Amplifiers (Op-Amp)
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Real Op-Amp

Limited Differential Voltage Gain
Non-Zero Common Mode Voltage Gain
Limited Bandwidth
Finite Input Impedance
Non-Zero Output Impedance
Non-Zero Input Offset (V& A)

Limited Slew Rate (S.R.)

Ideal Op-Amp

Infinite Differential Voltage Gain
Zero Common Mode Voltage Gain
Infinite Bandwidth
Infinite Input Impedance
Zero Output Impedance

Zero Input Offset (V & A)

Infinite Slew Rate (S.R.)
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Operational Amplifiers (Op-Amp)
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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Non-Linear Applications of Op-Amps
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