Building an Operational Amplifier
Materials:
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Schematic: 
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(1) Breadboard








(9) Jump Wires








(4) Alligator Leads








(1) 741 IC Chip








(1) 22 µF capacitor





(2) Battery caps 











(1) Speaker











(1) Audio Plug











(1) 1k( variable resistor





(1) 1k( resistor








(1) 47k( resistor











(2) 9V Batteries  





Connect Power Rails & Ground





After complete assembly, the two 9V batteries will be connected to the chip so that there is a ground (0V), a positive rail (+9V), and a negative rail (-9V).  Be sure that the uppermost rail has the red (+) battery connection and the lower rail has the black (-) connection.





Connect the two ground rows between the two power supplies. Note: This could be done with one long jump wire or with three short wires as shown.





Power the 741 chip





Connect the -9V rail to pin 4 of the chip.


Connect the +9V rail to pin 7 of the chip.





Insert Chip 


Firmly place the 741 IC chip along the center of the breadboard.  Treat the legs gently—they can break off.  Orient the breadboard so that the “hole” on the chip is on your bottom left.
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Speaker Output & Batteries





Connect the 6 pin to negative “-” speaker terminal and the lower ground row to the positive “+” speaker terminal.





Once assembly is complete, add the batteries. Test with an iPod, phone or a computer.
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Audio Input





To protect your input device, add the 22 µF capacitor to the lower ground row and an unused block. 





The audio input should connect the block with the capacitor and to the 47 kΩ resistor.





Add Resistors





Connect the 3 pin to the lower ground row with a 1kΩ Resistor (brown, black, red, gold).





Connect the 2 pin to an unused block with the 47 kΩ resistor (yellow, purple, orange, gold). 





Connect the variable resistor to the 6 pin and the 2 pin.  One connection must go to the center terminal, the other to the outer terminal on the variable resistor.
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