The Operational Amplifier

The operational Amplifier (Op-Amp) is essentially a voltage controlled dependent voltage source. The output voltage drawn across the output terminals depends on (or is controlled by) the control voltage which is at the input terminals
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Symbol Commonly Used



Symbol with Ground Shown
· vi = v1 – v2 = input voltage

· The output vo amplifies vi (on the order of 104 – 107) and reverses the polarity.

· If v2 = 0, then v1 appears amplified and inverted at the output.

· If v1 = 0, then v2 appears amplified and non-inverted at the output.

A useful model of the Op-Amp:
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Sometimes there is an input resistance Ri (104 - 107 ohms) between the two input terminals and an output resistance Ro (1-1000 ohms) in series with the dependent source and the output terminal.

The Op-Amp as a Voltage Follower (or Buffer Amp)
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Note:  

· vs = v2 = v1 = vo  (The output voltage follows the input!

· the loop current must be zero

A model of the circuit:
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vo =      A     vs          (   vo  ( vs   “The output follows the input”
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This “unity” gain amplifier has the advantages that although the input draws negligible current and power from the source, the output can supply reasonable current (10 – 20 mA) and power (100 – 500 mW) to a load connected across the output. 
Hence the load has little effect on the source and that is why it is also called a Buffer Amplifier.
