
 

 

1. Design a non-inverting Schmitt trigger to have UTP= +3 V and LTP=-5 V. Use 

op-amp 741 with supply voltage of 15V.  

Explain the working of non-inverting Zero Crossing Detector (ZCD)  

Solution: 
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Mon-inverting Zero Crossing Detector (ZCD): 



 

2. With a neat circuit diagram and waveforms, explain the operation of inverting 

Schmitt trigger with different UTP and LTP. Draw its transfer characteristics and 

hysteresis curve. 

Solution: 

 

 

 



 

 
 

 

 

 

 



 

 

3. Write short notes on the following: 

Voltage to frequency converter. 

Voltage to current (V/I) converter with grounded load. 

  

Solution: 

Voltage to frequency converter. 

 

 



 

 

 

Voltage to current (V/I) converter with grounded load 

 

 

 

 

 

 

 

 

 

 



 

 

 

4. With circuit and relevant waveform, explain the working of RC phase shift 

oscillator. Design a RC phase shift Oscillator using Op-amp. Assume C=0.1 μF, 

frequency of oscillation=200 Hz. Use the supply voltage as 15V. 

Solution: 
 

 

 

 

 

 

 

 

 

 

 
 
 



 

 
 

 
 



integrator method. Draw the required waveform.

Answer: It consists of a Schmitt trigger 
trigger is a square wave of amplitude ± V
of the integrator. The output of integrator is a triangular wave and it is feedback as input to 
the Schmitt trigger, through a voltage divider R
waveform generator producing triangular and rectangular output waveforms simultaneously.

 

 

 

 

Case 1: To understand circuit operation, assume that the output of 
V01) is at +Vsat. This forces a constant current (+V
ramp at the output of the integrator.

Case 2: Assume that the output of 
reverse constant current (right to left) through 
the opposite direction. This produces 
as shown in the following Fig. The sequence then repeats to give triangular wave at the 
output of integrator B. The outp

 

                 

 

 

 

 

integrator method. Draw the required waveform. 

Schmitt trigger (A) and an integrator (B). The output of 
is a square wave of amplitude ± Vsat and is applied to the inverting (-

of the integrator. The output of integrator is a triangular wave and it is feedback as input to 
through a voltage divider R2 and R3. The circuit acts as free running 

waveform generator producing triangular and rectangular output waveforms simultaneously.

To understand circuit operation, assume that the output of Schmitt trigger
constant current (+Vsat / R1) through C to give a negative going 

ramp at the output of the integrator.  

Assume that the output of Schmitt trigger A (i.e V01) is at -Vsat.

reverse constant current (right to left) through C. Therefore, C discharges and recharges in 
the opposite direction. This produces a positive going ramp at the output of the integrator, 

Fig. The sequence then repeats to give triangular wave at the 
The output waveform is shown below: 

(A) and an integrator (B). The output of Schmitt 
-) input terminal 

of the integrator. The output of integrator is a triangular wave and it is feedback as input to 
The circuit acts as free running 

waveform generator producing triangular and rectangular output waveforms simultaneously. 

Schmitt trigger A (i.e 
to give a negative going 

sat. This forces a 
discharges and recharges in 

a positive going ramp at the output of the integrator, 
Fig. The sequence then repeats to give triangular wave at the 

5. Draw and explain triangular wave generator using square wave generator and5



Peak-to-peak amplitude of triangular wave

Frequency Calculation: 

peak amplitude of triangular wave: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6. Explain the working of precision full wave rectifier with necessary circuit 

diagram and write the difference between ordinary rectifier and precision rectifier. 

Solution: 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



7. Explain the working of R-2R ladder DAC. Assume that binary input is 001.






