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Experiment no : 05
Aim: 


Design of Astable multivibrator for required frequency and Duty cycle using 


IC 741
Apparatus: 

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




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
















Astable Multivibrator using Opamp IC 741
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Theory:


A multivibrator is an electronic circuit used to implement a 



variety of simple two- state systems such as oscillators, timers and flip 



flops. An astable multivibrator has two states, neither one stable. The 



circuit 
therefore behaves as an oscillator with the time spent in each 



state controlled by the charging or discharging of a capacitor through a 



resistor.
          






An astable multivibrator switches between two states with a frequency 



determined by an RC time constant. This feature may be used to make a 




square wave generator.





When the circuit is turned ON, depending upon the initial conditions, the





 op-amp's output saturates to either positive or negative rail. Assuming that 



the op amp saturates at the positive rail, the capacitor starts charging through 



the resistor R, and the voltage across the capacitor starts to rise. As soon as 



the voltage at the op amp’s inverting terminal reaches that at the non-




inverting terminal (the op amp’s output voltage divided by R1 and R2), the 



output switches over to the opposite rail and the capacitor starts to discharge.





Once the inverting terminal reaches the voltage of the non-inverting 



terminal, the output again drives to the opposing rail voltage and the cycle 



begins again. Thus, the astable multivibrator creates a square wave with no 



inputs.

Calculations: 
Expression for the time period of the output waveform is



T = 2RC ln ( 1  + 2R1 / R2) 



Then , Frequency of astable multivibrator is  f = 1 / T 




Design Steps for Output Square-wave Frequency of 1 KHz : 




We can select values of R1 and R2 in two ways, 




1. If we select R2 = 1.16R1 , then T = 2RC 




2. If we select R1 = R2 , then T = 2RC ln(3) 




Then , we assume C = 0.1 μF and calculate the value of R for designed 



frequency.

Procedure:      
1. Wire the designed Astable multivibrator circuit on the bread board. 




2. Observe the output voltage and the voltage across the capacitor on CRO.




3. From the observed output waveforms compare the observed frequency 



with the designed value 1KHz , by measuring the time period the output pulse 


on CRO. 




4. Plot the waveforms observed output voltage and the voltage across the 



capacitor.



5. Now , connect a potentiometer of 10K in series with R.



6. Vary the potentiometer and observe its effect on the output frequency
Observation table :





Observed frequency     =    _________________



Calculated  frequency  =     _________________
Results: 
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