
 

Circuits Op Amp Comparator Oscillator
Aside Reminder VoltageBusNotation
Weoftenintroducesymbols to convey node connections
without explicitly drawingthem This often simplifies
diagrams esp for powergnd etc but does not changecircuitrules in any way
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Amplifiers are a type ofdevice that serves an importantneed in circuit and has many applications They may
be thought of as three port devices with a control part
a power port and an output port
Amplifiers use a smallquantity voltage currentpower at the

Elite I liver a largequantity from a powerpart
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The need for amplification is so common that engineers
have developed a class ofelectronic buildingblocks that
realize this function The Qpera t.cm r or

Op Amp

The symbol for an op amp model As
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One way we can use an op amp is as a comparator
there are specialversions designedspecifical for Tai
comparators though we can do this function withmostop
cups

Suppose we want tocompare some input voltageVia
to a reference voltage Vref
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Our comparator can tell us whether or not our input
signal is greater than or less than the referencevoltage
In reality theoutput transitions over asmall but nonzes
rangeof Vree Vin but K is big so transition range is small
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In reality the speed withwhich theoutput can switch
is finite with a limi slew rate in outputvoltage that
depends on thedifferencebetween Vt V up to a practical
maximum that depends on the device
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A problem with comparator circuits is that theoutput
can chatter back and forth for inputvoltages near thereferencevoltage such that U Isverycloseto V especially
in the presence of noisening Vin
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Such chatter can cause problems for circuits that try to
use Vout

We can fix the chatteringproblem with positivefeedback
that causes hysteresis in the switching
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The oscillation period is related to the output saturation
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