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Theory / Description 

A Schmitt Trigger is a regenerative comparator circuit that 

incorporates positive feedback to introduce hysteresis. Unlike a 

conventional inverter, which switches at a single threshold voltage, a 

Schmitt Trigger has two distinct switching thresholds: an upper 

threshold (VTH+) and a lower threshold (VTH−). This property makes 

it highly effective in eliminating noise from input signals. 

In this project, a CMOS Schmitt Trigger is designed using 

complementary MOS transistors (PMOS and NMOS). The circuit 

consists of a pull-up network (PMOS), a pull-down network (NMOS), 

and additional feedback transistors that reinforce switching behavior. 

When the input voltage increases, the feedback mechanism delays 

switching until the input crosses a higher threshold voltage (VTH+). 

Similarly, when the input decreases, the output switches back at a 

lower threshold (VTH−). This difference between the two thresholds 

forms the hysteresis loop, which ensures stable output even in the 

presence of noise or slow input transitions. 

The circuit is simulated using eSim (Ngspice backend), and its behavior 

is analyzed using transient analysis. 

 



 

Circuit Diagram: 

 

 

Explanation: 

• PMOS transistors are connected to VDD (5V) forming the pull-

up network  

• NMOS transistors are connected to ground forming the pull-

down network  

• Feedback transistors introduce hysteresis  

• Input (Vin) is applied using a pulse source  

• Output (Vout) is taken across the load capacitor 



 

 

 

Results / Output 

The circuit is simulated using transient analysis with a pulse input 

signal varying between 0V and 5V. 

Observations: 

• The input signal (Vin) is a square wave  

• The output signal (Vout) switches between 0V and 5V  

• The switching of output does not occur at the same input 

voltage for rising and falling edges  

• This confirms the presence of hysteresis  

The output waveform shows: 

• Smooth rising edges due to capacitive charging  

• Faster falling edges due to NMOS discharge path  

This behavior validates that the designed circuit functions as a Schmitt 

Trigger, providing noise immunity and stable switching. 

 

 



 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

The CMOS Schmitt trigger converts a slowly varying input into a digital output. The output 

switches between two levels and exhibits hysteresis, meaning the switching thresholds for 

rising and falling inputs are different. 
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