
6.002 - Lecture 07

Operational Amplifiers (Op Amps)
• Amplifiers Revisited
• Op Amps
• Ideal Op Amps
• Nonidealities
• Op-Amp Based Amplifiers



Amplifiers



Amplifier Wish List

• High voltage, current and power gain
• Linear operation
• Stable operation
• Wide bandwidth ↔ fast response
• Differential input
• Low noise
• High input resistance ↔ low input current
• Low output resistance
• High power handling capability
• Low loss ↔ high efficiency
• Wide temperature operating range
• Minimal manufacturing variation
• Single small package

Op amp provide many of these features.



741 Operational Amplifier



Simple Op Amp Model



Op Amp Behavior



Negative Feedback

Pictures courtesy of Wikipedia and WPI

Natural occurrences are ubiquitous in biology, for example 
in body temperature, blood glucose and blood pressure 
regulation

James Watt 
invents the 

steam engine 
speed governor 
in 1788.  It uses 

negative 
feedback

Harold Black 
invents the 

negative 
feedback 
electronic 

amplifier in 
1927 while 

working at Bell 
Labs.



A Practical Amplifier



Analysis



Feedback Benefits



Buffer



Common Nonidealities



Ideal Op Amp
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