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Schmitt’s Trigger 

 

Aim  :- To get the desired rectangular wave by giving sine wave to the in put of the 

Schmitt’s trigger circuit. 

 

Apparatus :- Signal generator, decade resistance box, cathode ray oscilloscope, a kit 

containing two transistors ( Q1 and Q2 ) of same type, different resistors, capacitor, DC 

variable power supply as shown in the circuit and connecting terminals. 

 

 

 

 



                                                                                                                          Page 2 of 4 
 

Theory :- Schmitt trigger circuit is a bi stable multi vibrator and it is named after its 

inventor. This Schmitt trigger circuit differs from the basic Eccles – Jordan circuit. The 

difference is that the coupling from the out put of the second stage to the in put of the 

first stage is missing and also the positive feedback is incorporated in to the circuit by 

coupling through the emitter resistance. The loop gain of the circuit is greater than one. 

This has two stable states having finite values. 

 When power is first switched on it gives a small forward bias to Q2 then it comes 

in to conducting state. This current flows through R4 which gives a potential drop VE 

across R4 . This VE gives reverse bias  to the base of Q1 . So it comes to off state  then the 

voltage across Q1 will be equal to Vcc, and voltage across Q2 approaches to zero. So in 

this case. 

a) Q1 is in cut – off state and voltage across it is high. 

b) Q2 is in saturation or conducting  state and voltage across it is low or zero. 

If the positive voltage of the sine wave from the signal generator is sufficient to over 

come the reverse bias  of Q1, then Q1 comes in to conducting state and the negative going 

voltage is applied to the base of Q2 through R3 . This reduces the forward bias of Q2 and 

thus Q2 comes in to cut-off state. Then the voltage across it is high and voltage across Q1 

is low. 

 The same process repeats with opposite sense when negative half cycle if in put of 

a.c. is applied. The combined effect generates a rectangular wave at the out put. Also the 

frequency of the rectangular wave is equal to the frequency of the a.c. input signal. 

  The amplitude of the in put voltage required to put Q2 in to conducting state is 

called lower trigger potential (LTP). Similarly input voltage required to put Q1 in to 

conducting state is called upper trigger potential (UTP). 

 So, the Schmitt trigger circuit converts any type of wave in to a rectangular wave. 

 

Procedure :- The transistors Q1 and Q2 are given connections through different values  

of resistors as shown in the circuit diagram. The two emitters of Q1 and Q2 are inter 

connected and it is connected to ground through R4 which gives a feed back. The 

collectors are given negative voltage  and the positive of the supply is grounded. This is a 

variable power supply. The signal generator is connected to input. Here, the collector 
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Resistance of Q2 is a variable one. So, a decade resistance box is connected in that Place. 

The input is connected to Schmitt Trigger circuit.  Also, the out put of signal generator is 

given to Y1  plates of  CRO and the out put of Schmitt Trigger are is given to y2 plates to 

observe both in put and out put signals on the screen. First the power supply value Vcc & 

the Resistance value (3KΩ) in the decade Resistance box are fixed. Also the frequency of 

the signal generator is kept at 1KHz.  

 

  Below certain  minimum amplitude of input signal no output wave form is 

observed on the screen of the CRO (y2). So, to get the output  a minimum amplitude of in 

put is required.  Now increase the amplitude of the input signal above the minimum 

value, then gate width increases with the increase of amplitude. Note these values in the 

table-1. But the frequency of the output remains constant. Here, the amplitude of 

rectangular wave is independent of amplitude of input signal. 

 In the other case we fix the amplitude of the in put signal above minimum value 

& the frequency is also fixed. Now, if we increase the resistance in the decade resistance 

box, the amplitude of the Rectangular wave increases. These values are noted in the 

table-2. But the frequency doesn’t vary with change of resistance. 

 

Precautions :- 1) The Time Base of the CRO is selected according to the input signal. 

2)The Vcc value and the Resistance in the box are kept constant through out the 

experiment for which they are constant.  

Result :-  1) The frequency of the Rectangular wave is equal to that frequency of input  

signal.  

2) The gate width of Rectangular wave can be increased by increasing the amplitude of 

the input signal.  

3) The amplitude of the rectangular wave increases with the increase of collector 

resistance of Q2. 
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Table - 1 

     Variation of gate width with amplitude  of input signal :- 

S.No 
Applied Voltage 
 (peak voltage) 

‘v’ 

Horizontal 
length ‘n’ 

Time base 
 ‘t’ (sec/div) 

Gate width  
n x t (sec) 

   

 

 

 

 

  

 

Table -2 

Variation of amplitude of the square wave with Resistance at constant input amplitude  

S.No. 
Resistance 

in the  
box (Ω) 

Vertical height 
of the square 
wave (h) div 

Voltage 
sensitivity 

 (volt / div) ‘d’ 

Peak to 
Peak 2A 
= h x d  

‘v’ 

Amplitude 
of the square 

wave  
A = 2A/2 
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