Dwarkadas. J. Sanghvi College of Engineering
Department of Electronics Engineering

Experiment no : 11
Aim: 


A. Design of RC Wien- Bridge Oscillator using IC 741 to generate sine wave 


     of 1 KHz frequency.




B. To verify the working of waveform generator IC 8038.

Apparatus: 

Op-amp IC 741, Breadboard, IC 8038 ,  multimeter, CRO, CRO probes, 



resistors, capacitors,  Dual power supply(0 – 30 V) , potentiometer 22K, 5K 


100K , connecting wires , etc.
Part A 
Circuit Diagram:



RC Wien bridge Oscillator 
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Theory:

An oscillator consists of an amplifier and a feedback network.





1)Active device i.e. Op Amp is used as an amplifier. 




2) Passive components such as R-C combinations are used as feedback 



network.



To start the oscillation with the constant amplitude, positive feedback is not 


the only sufficient condition. Oscillator circuit must satisfy the 




following two conditions known as Barkhausen conditions:




1. The first condition is that the magnitude of the loop gain (Aβ) = 1




2.  And the phase shift around the loop must be 360° or 0°.




The feedback signal does not produce any phase shift. This is the ”basic 




principle of a Wien bridge oscillator”.





The given circuit shows the RC combination used in Wien bridge oscillator.




  This circuit is also known as lead-lag circuit.



  At high frequencies, the reactance of capacitors approaches zero.
This



  causes C appears short. Hence, the output voltage Vo will be zero since 



  output is taken across RC combination. So, at high frequencies, circuit acts 


  as a 'lag circuit'.




   At low frequencies, both capacitors act as open because capacitor offers 


  very high reactance. Again output voltage will be zero because the input 


  signal is dropped across the R-C combination. Here, the circuit acts like a 


  'lead circuit'.




But at one particular frequency between the two extremes, the output voltage 



reaches to the maximum value. At this frequency only, resistance value 




becomes equal to capacitive reactance and gives maximum output. Hence, 



this particular frequency is known as resonant frequency or oscillating 




frequency given by f = 1 / (2π RC ) .




Due to limitations of the op-amp, frequencies above 1MHz are not 




achievable.
Calculations: 
Design steps :




Gain required for sustained oscillation is Av = 1/β = 3




(PASS BAND GAIN) (i.e.) 1+ Rf  / R1 = 3 ;




∴ Rf = 2R1 



Given f = 1 KHz



 Frequency of oscillations is given by 




 f = 1 / (2π RC ) ;  Let C = 0.1 μF 




∴ R=1/2π f C ; R = 1.5 KΩ




Let  R1 = 10 KΩ ; Rf = 22 KΩ pot 
Procedure:      
1. Set up  RC Wien Bridge circuit with the values obtained in the design.




2. See the output waveform on an CRO. Adjust Rf to obtain a sine wave 



    output.




3. Measure the frequency of oscillator and voltage amplitude and plot the 


    waveform observed .

Observations :





Peak to peak amplitude of the output =  ______volts







Frequency of oscillation (observed )   = ______
Hz. 




Frequency of oscillation (calculated)   = ______
Hz. 
Results : 
Part B 
Circuit Diagram:
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Theory:

The ICL8038 waveform generator is a monolithic integrated circuit capable 


of producing high accuracy sine, square, triangular, sawtooth and pulse 



waveforms with a minimum of external components. The frequency (or 



repetition rate) can be selected externally from 0.001Hz to more than 300kHz 


using either resistors or capacitors, and frequency modulation and sweeping 


can be accomplished with an external voltage. 



The frequency of the waveform generator is a direct function of the DC 



voltage at Terminal 8 (measured from V+). By altering this voltage, 



frequency modulation is performed.



In the basic connections 8038 circuit , frequency of oscillations is given as   


fo = 0.3 / (RC) indicating that fo is independent of Vcc , By proper choice of 


R and C , the circuit can be made to oscillate at any frequency from 0.001 to 


1MHz. By adjusting Rsym (100K pot between pin 12 &11) , one can keep the 


distortion level of the sine wave near 1%.




The square wave output here is of open-collector type , so a pull-up resistor 


Rp is needed. The peak to peak amplitudes of square , triangular and sine 



wave are Vcc, 0.33Vcc and 0.22 Vcc respectively.



Design : For Vcc = 15V , fo = 10KHz , C = 1nf , Rp = 10KΩ  , Rsym = 5KΩ 


(pot) and R = 27.4kΩ .
Procedure: 

1. Connect the circuit with designed component values as per given in circuit 


    diagram.



2. Adjust the 5K pot to change the duty cycle of output waveform.



3. Observe the square wave at pin no 9 , triangular wave at pin no 3 and sine 


    wave at pin no 2.




4. Plot the waveforms observed on graph paper with proper voltage 



   amplitudes.

Observations :




Peak to peak Amplitude of Square wave = _______ volts .



Peak to peak Amplitude of Triangular wave = _______ volts .




Peak to peak Amplitude of Sine wave = _______ volts .
Results : 
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