Applied Physics 


Lab 14
Characteristics of Operational Amplifier 
Objective
Demonstrate the operation and characteristics of the operational amplifier
Introduction:
An operational amplifier is basically a complete high-gain voltage amplifier in a small

package.  Op-amps were originally developed to perform mathematical operations in

analog computers, hence the odd name.  
They are now made using integrated circuit technology, so they come in the typical multi-pin IC packages.  With the proper external components, the operational amplifier can perform a wide variety of “operations” on the input voltage.  It can multiply the input voltage by nearly any constant factor, positive or negative, it can add the input voltage to other input voltages, and it can integrate or differentiate the input voltage.  The respective circuits are called amplifiers, summers, integrators, and differentiators.  Op-amps are also used to make active frequency filters,
current-to-voltage converters, voltage-to-current converters, current amplifiers, voltage comparators, etc. etc..  These little parts are so versatile, useful, handy, and cheap that they’re kind of like electronic Lego blocks — although somewhat drably colored.
Op-amp characteristics

Operational amplifiers have several very important characteristics that make them so

useful:

· An op-amp has two inputs and it amplifies the voltage difference between those two inputs. These two inputs are known as the noninverting input, labeled (+), and the inverting input, labeled (-), as shown in Fig. 
          The output voltage is a function    of the non inverting input voltage minus the inverting    input voltage.
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· Op-amps amplify DC as well as AC.

· The input currents are almost zero. In more technical terms, the op-amp has very high

 input impedance. As long as you use reasonable resistor values  you can neglect the input currents.

Feedback :
The most important step in analyzing an op-amp circuit is to determine first the type of feedback that is being employed! 

Feedback refers to connecting the output of the op-amp to its input, usually through resistors, and there are three basic ways to do that,as shown below
[image: image2.emf]
Linear Circuits

Linear circuits employ negative feedback to keep va _vb. If a circuit has a connection from the output to the inverting (-) input, then it has negative feedback.
Pin configuration of Ua741
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Circuit Diagram:
To put the operational amplifier into the typical orientation seen in electronic schematics

(with the inverting terminal up) you need to rotate the symbol twice until it is in the

orientation seen in Figure.

[image: image4.emf]

[image: image5.png]RF

10K
RS | "2
4 i
VIN - -15v
k g J
a4t
v X8
g A% 7 5 RL 10K
" uz
0





To sweep a voltage source you need to go to the Analysis\Setup menu. In this dialog box

you should enable DC Sweep and click the button to get the DC Sweep dialog box.

A DC sweep means that only the DC component of V1 will be changed; the

VAMPL was previously set to zero and does not affect the analysis. In the DC Sweep

dialog box you should identify a voltage source as the variable to be swept. 
The name of the particular source is typed into the Name box. For this sweep, we will linearly sweep the DC component of V1 from -2 to +2 volts in increments of 0.1 volts.

[image: image6.emf]
How to calculate amplification Gain In case of Negative feedback:
Gain G= -RF/RS
e.g 

if  RF=10k
and  RS=1k
THEN 

GAIN= -10k/1k
               GAIN          = -10

This means voltage will be amplified at a factor of 10

How to calculate amplification Gain In case of Positive feedback:
Gain G= 1+ RF/RS

Simulation:
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Note that the output voltage saturates at +15 as -15 as a real operational amplifier should

Conclusion

Summarize what you have learned today (not what you have done).
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