Schmitt Trigger Bi-Referenced Comparators

Schmitt Trigger (Assume at power on, Vout is negative).
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Positive Feedback

Vout = Vsat = Vce +/- 2 Volts= +/- 10 Volts
From Voltage Divider
Vref =Vout (R2/ (R1+ R2)) = 10(3000/ (27000 + 3000)) = 1 Volt
If Vout=+10V thenVref =+1V
If Vout=-10V thenVref =-1V

If V'>V"then Vout = -Vsat
If V' <V then Vout = +Vsat

V' =Vin and V' = Vref

So if Vin>Vref thenVout=-10V

And if Vin<Vref thenVout =+10V

At start up, when power isfirst applied to the circuit, suppose Vout =-10V, then Vref =-1V.
If Vin> Vref (-1 V) then Vout =-10V OKAY!

When Vin < Vref (-1 V) then Vout switchesto +10 V and Vref switchesto +1 V.
AslongasVin<Vref (i.e, Vin<+1V) thenVout=+10 V.

When Vin > Vref (+1 V) then Vout switchesto -10 V and Vref switches-1V.

Aslong asVin > Vref (i.e, Vin>-1V) then Vout = -10.

And the cycle repeats!



Schmitt Trigger (Assume at power on, Vout is positive).
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Input and outpul waveforms v, and @,

Applying the voltage-divider rule, the reference voltage vy at the non-inverting terminal
is determined in terms of R, and K2, as follows:
R,
y ] =:t1¢"l“‘._ =T,
™ R, + R, ~ R, + R,

Positive Feedback
Vout = Vsat = Vce +/- 2 Volts= +/- 10 Volts

From Voltage Divider
Vref =Vout (R2/ (R1+ R2)) = 10(2000/ (18000 + 2000)) = 1 Volt
If Vout=+10V thenVref =+1V
If Vout=-10V thenVref =-1V

If V">V then Vout = -Vsat
If V' <V then Vout = +Vsat

V' =Vin and V' = Vref

So if Vin>Vref thenVout=-10V

And if Vin<Vref thenVout =+10V

At start up, when power isfirst applied to the circuit, suppose Vout = +10V, then Vref = +1V.
If Vin< Vref (+1V) then Vout = +10V OKAY!

When Vin > Vref (+1 V) then Vout switchesto -10 V and Vref switchesto -1 V.
AslongasVin>Vref (i.e, Vin>-1V) then Vout =-10 V.

When Vin < Vref (-1 V) then Vout switchesto +10 V and Vref switches+1 V.

AslongasVin < Vref (i.e, Vin< +1V) then Vout = +10.

And the cycle repeats!
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