
E11 Lab2 –Op Amps

This lab will introduce you to Op-amps 
(Operational Amplifiers) .

Op-amps are extremely useful devices that 
greatly amplify a signal presented to its inputs.  

Op-amps are one of the fundamental building 
blocks used in analog electronics. 

Op amps are not useful without negative 
feedback.



What is negative feedback?

Negative feedback is good!

A system has negative feedback if a disturbance 
drives the system back toward a set point.

ÅThermostat

ÅCruise control 

ÅPupil

ÅInsulin

Positive feedback is bad!

ÅHeat stroke

ÅDrinks in snack bar



The Op-Amp

out ov A v v Åvout is output voltage

Åv+ is noninverting input voltage

Åv- is inverting input voltage

Å+Vcc is positive supply voltage

Å-Vcc is negative supply voltage

Assumptions:

ÅNo current into inputs (but current can flow into or out of the output).

ÅOutput canôt go higher than +Vcc or lower than -Vcc.

ÅOp amp is always used with feedback.
ÅWe’ll usually show the op-amp without the power supplies, but 
don’t forget to connect them.



Schematic Conventions

ÅSupplies will not be shown (but donôt forget to connect them).

Åvin and vout implicitly measured relative to ground

A much simpler circuit!  (both to draw, and to 

understand).

A rather complicated circuit, both to draw, and to 

understand.



The non-inverting amplifier (1)
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Firsté, the hard way

How do we make this easier?



The non-inverting amplifier (2)
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Letôs examine the result:
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As long as Ao is large, we 

donôt care about actual value!

Check for negative 

feedback: The system responds to 

counteract the disturbance!

The difference between v+ 

and v- is driven to zero!



The non-inverting amplifier (3)

Negative feedback drives the two op amp inputs 

towards each other. 
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Now we can do an easier analysis.
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The inverting amplifier

Check for negative feedback
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Now we can the analysis.
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The system responds to counteract the disturbance!

The difference between v+ and v- is driven to zero!

For other circuits in E11, you can always assume 

negative feedback exists (you donôt need to check).
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That was (relatively) easy.



The breadboard (1)
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The breadboard (2)
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The breadboard (3)

+5V

Ground

+5-!5V

Set V1 (+12V)  by adjusting the potentiometer (i.e., knob).

Measure V1 between yellow terminal and ground (black terminal).


