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Experiment no : 03
Aim: 


Design of Schmitt trigger using Op-amp IC 741 for designed values of 



UTP and LTP in two modes : 




a) Inverting Schmitt trigger 




b) Non-inverting Schmitt trigger  

Apparatus: 

Op-amp IC 741, Breadboard,  multimeter, CRO, CRO probes, resistors,




Function Generator, Dual power supply(0 – 30 V) , connecting wires , etc.
Circuit Diagram:
















Inverting Schmitt trigger :
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  Non-inverting Schmitt trigger :
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Theory:

                      A Schmitt trigger circuit is a fast-operating voltage-level detector. 



When the input voltage arrives at the upper or lower trigger levels, the output 


changes rapidly. The circuit operates with almost any type of input waveform, 


and it gives a pulse-type output.




For a Inverting Schmitt trigger the input voltage Vin is applied to the 


inverting input terminal and the feedback voltage goes to the non-inverting 


terminal. This means the circuit uses positive voltage feedback instead of 



negative feedback. The output voltage will remain in a given state until the 


input voltage exceeds the reference voltage for that state. 



For instance, if the output is positively saturated , the reference voltage is 


+βVsat. The input voltage Vin must be increased slightly above +βVsat to 


switch the output voltage from positive to negative. Once the output is in the 


negative state, it will remain there indefinitely until the input voltage becomes 


more negative than -βVsat Then, the output switches from negative to 



positive.




The feedback fraction, β= R1 / (R1 + R2)




When the output is positively saturated, the reference voltage applied to the 



non-inverting input is 
Vref = +βVsat 




When the output is negatively saturated, the reference voltage is





Vref = -βVsat  




The trip points are defined as the two input voltages where the output 




changes states. The upper trip point (abbreviated UTP) has a value 





UTP (VTH) =  +βVsat and the lower trip point has a value 






LTP ( VTL) = -βVsat  




The difference between the trip points is the hysteresis H and is given as





H = +βVsat  - (-βVsat  ) = 2 βVsat




The hysteresis is caused due to positive feedback. If there were no positive 



feedback, β would equal zero and the hysteresis would disappear, because 



the trip points would both equal zero. Hysteresis is desirable in a Schmitt 



trigger because it prevents noise form causing false triggering.

Calculations: 
1. Inverting Schmitt trigger : ( For UTP and LTP as + 5V & -5V) 



Design : VCC = 15 V; Vsat = 0.9 VCC 



VTH  = [R1/ (R1 + R2 )] * (+Vsat) ;   




VTL = [R1/ (R1 + R2 )] * (-Vsat) ;



Hysteresis voltage:  VH = VTH – VTL = [2 R1/ (R1 + R2 )] * (Vsat)



2. Non - Inverting Schmitt trigger : ( For UTP and LTP as + 5V & -5V) 



Design : VCC = 15 V; Vsat = 0.9 VCC  




VTH  =  - (R1/ R2) * (-Vsat) ;   




VTL =  - (R1/ R2) * (+Vsat) ;



Hysteresis voltage:  VH = VTH – VTL = [2 (R1/ R2 )] * (Vsat)
Procedure:      
1. Wire the designed Inverting Schmitt trigger as shown in circuit diagram. 




2. Apply a sine wave input Vin for amplitude greater than 10 V (p-p), set at 


1 KHZ frequency from function generator.  (Input Vin should be always less


than VCC)  



3. Observe the waveforms at the input and output on an oscilloscope versus 


time as well as in the X-Y mode and plot i/p and o/p waveforms as well as the 


hysteresis on graph paper.



4. Observe the hysteresis curve on CRO by switching it into  X-Y mode.




5. Note the threshold voltage levelsVTH , VTL and compare them with designed 


values.




6. Assemble the circuit for Non inverting Schmitt trigger.



7. Follow the same procedure as above and observe the waveforms on CRO 


and plot the same in graph paper.


Observation table :





Inverting Schmitt trigger :
	Parameters 
	 Calculated 
	Observed 

	 + Vsat , - Vsat 
	
	

	UTP (VTH )
	
	

	LTP (VTL )
	
	

	Hysteresis (VH )
	
	





Non-inverting Schmitt trigger :
	Parameters 
	 Calculated 
	Observed 

	 + Vsat , - Vsat 
	
	

	UTP (VTH )
	
	

	LTP (VTL )
	
	

	Hysteresis (VH )
	
	


Results: 
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