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1. STUDY THE CHARACTERISTICS OF NEGATIVE FEEDBACK AMPLIFIER 

                           

 1(a). A UNITY GAIN AMPLIFIER 

 

AIM: To design and study the characteristics of an Unity gain amplifier using ASLK Pro. 

. 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Function generator 3 MHz 1 

5 CRO Probes  3 

6 Connecting wires  Required 

number 

 

THEORY: 

A unity gain amplifier is an electronic amplifier circuit that doesn‟t amplify. In other words, it 

has a gain of 1. The output voltage in a unity gain amplifier is the same as the input voltage. Unity 

gain amplifiers come in two types: voltage followers and voltage inverters. A follower is a circuit in 

which the output is exactly the same voltage as the input. An inverter is a circuit in which the output is 

the same voltage level as the input but with the opposite polarity. 

 
The output voltage of the unity gain amplifier is Vout = Vin  

 

DESIGN: 

The output terminal is directly shorted with inverting input terminal, 

Hence the difference input voltage is, vd = vo – vin = 0 (According to virtual ground principle) 

i.e v0 = vin       - - - - - (1.1) 

            Thus the voltage gain of the design circuit is, Av = 
  

   
 = 

  

  
 = 1  - - - - - (1.2) 

            Therefore the Voltage gain of the designed circuit is UNITY. Hence this circuit is called     

          “Unity gain op – amp. 

 

PROCEDURE: 

 

1. Connect the circuit as shown in Fig.1(a).2. 
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2. Switch on the power supply ( ±10V ) 

3.  Select the sine wave of 1V peak to peak, 1 kHz frequency and apply it as input signal. 

4. Observe the output wave form on CRO and note down the output voltage and time period. 

5. Plot the input and output waveforms.  

 

 

CIRCUIT DIAGRAM : 

 

 
TL082  

 

Fig. 1 (a).1 : PIN Diagram of dual op – amp TL082 ( JFET input op – amp ) 

 

 

Fig. 1(a).2 : A unity gain ciruit 
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Fig. 1(a).3: Output waveforms 

OBSERVATIONS: 

 The input signal voltage amplitude ( peak – to – peak ),     vin =  

    Time period of the input signal,        T      = 

       Frequency (f)  =  
 

 
 =  

 

 Measured output signal voltage amplitude peak – to – peak, vo  =  

    Time period of the output signal, T   = 

       Frequency (f)  =  
 

 
 =  

   

 

RESULT:  

 

 

VIVA QUESTIONS: 

1. Define Unity gain amplifier. 

2. List out the Specifications of TL082 Op – amp. 

3. List out the Features of TL082 Op – amp IC. 

4. Define the function of each pin in TL082 Op – amp IC. 

5. What is the need for DC power supplies ±10V? 
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1(b). NON – INVERTING AMPLIFIER 

 

AIM: To design and measure the voltage gain of the Non – inverting amplifier using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Function generator 3 MHz 1 

5 Resistors 
1k  

2.2k 

1 

1 

6 CRO Probes  3 

7 Connecting wires  Required  

number 

 

THEORY: 

The Open Loop Gain, ( AOL ) of an operational amplifier can be very high, as much as 

1,000,000 (120dB) or more. However, this very high gain is of no real use to us as it makes the 

amplifier both unstable and hard to control as the smallest of input signals, just a few micro-volts, (μV) 

would be enough to cause the output voltage to saturate and swing towards one or the other of the 

voltage supply rails losing complete control of the output. 

Negative Feedback is the process of “feeding back” a fraction of the output signal back to the 

input, but to make the feedback negative, we must feed it back to the negative or “inverting input” 

terminal of the op-amp using an external Feedback Resistor called Rƒ. This feedback connection 

between the output and the inverting input terminal forces the differential input voltage towards zero. 

In a Non-inverting Operational Amplifier configuration, the input voltage signal, ( Vin ) is 

applied directly to the non-inverting ( + ) input terminal which means that the output gain of the 

amplifier becomes “Positive” in value The result of this is that the output signal is “in-phase” with the 

input signal.  



                                                                                                          IC Applications Lab 

Dept. of ECE, SIETK, PUTTUR                                                                                                                                   7 

 

 

Feedback control of the Non-inverting Operational Amplifier is achieved by applying a small part of 

the output voltage signal back to the inverting ( – ) input terminal via resistors Rƒ & R2 voltage divider 

network, again producing negative feedback. This closed-loop configuration produces a non-inverting 

amplifier circuit with very good stability, a very high input impedance, Rin approaching infinity, as no current 

flows into the positive input terminal, (ideal conditions) and a low output impedance, Rout as shown below. 

Then using the formula to calculate the output voltage of a potential divider network, we can calculate 

the closed-loop voltage gain ( AV ) of the Non-inverting Amplifier as follows: 

v1 = [
  

     
]Vout 

Ideal summing point v1 = vin 

A =  
    

   
   *  

  

  
+ 

DESIGN: 

The input signal is applied to the non – inverting terminal of the op - amp. 

The output terminal is fedback to the inverting  input terminal through a resistor (Rf). 

According to virtual ground principle, vA = vB = vin   - - - - - - (1.3) 

Along feedback path, I = 
   –    

  
 = 

   –    

  
 ( since from equation (1.3)- - - - - (1.4) 

Through R1, I = 
       

  
 = 

    

  
  ( since from equation (1.3) - - - - - - (1.5) 

From equations (1.4) and (1.5) we can get, 

   
   –     

  
 = 

    

  
 ;  

   

  
 = 

    

  
 + 

    

  
 ;     [

 

  
]   [

  

  
 

 

  
]     - - - - - (1.6) 

i.e. Voltage gain , A =  
  

   
   *  

  

   
+     - - - - - - (1.7) 

http://amazon.in/s/?field-keywords=Operational+Amplifiers%2C+Fifth+Edition+%28EDN+Series+for+Design+Engineers%29
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 Therefore the Voltage gain of the designed non – inverting op – amp circuit is calculated by knowing 

the resistance values of Rf and R1. 

Let us choose R1 = 1k and  Rf  = 2.2k then the voltage gain of the non – inverting op – amp is: A = 

 
  

   
   *  

  

  
+ = *   

   

 
+ = 3.2 

I.e. vo = 3.2vin 

 

CIRCUIT DIAGRAM:  

 
Fig. 1(b).1: Non – inverting amplifier circuit 

 

  

 

Fig. 1(b).2 : Output waveforms 
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PROCEDURE:  

 

1. Connect the circuit as shown in Fig.1(b).1. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave of 1V peak to peak, 1 kHz frequency and apply it as input signal. 

4. Observe the output wave form on CRO and note down the output voltage (vo) and time   

     period (T). 

5. Calculate the voltage gain A = 
  

   
 

6. Plot the input and output waveforms.  

 

OBSERVATIONS: 

The input signal voltage amplitude ( peak – to – peak ), vin  =  

     Time period of the input signal, T       = 

        Frequency (f)  =  
 

 
 =  

 

  Measured output signal voltage amplitude peak – to – peak, vo  =  

    Time period of the output signal, T        =  

      Frequency (f)  =  
 

 
  =  

Voltage gain of the inverting amplifier (A)  = 
  

   
  = 

 

RESULT:  

 

 

 

 

 

VIVA QUESTIONS: 

1. Define input terminals of the op amp. 

2. Classify the op – amp configurations. 

3. Define Non – Inverting op amp. 

4. Features of Non – Inverting op amp. 

5. Formula for output voltage of non-inverting op amp. 
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1(c). INVERTING AMPLIFIER 

 

AIM: To design and measure the voltage gain of the inverting amplifier using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Function generator 3 MHz 1 

5 Resistors 
1k 

2k  

1 

1 

6 CRO Probes  3 

7 Connecting wires  Required  

number 

 

THEORY:  

Then a closed-loop inverting amplifier uses negative feedback to accurately control the overall 

gain of the amplifier, but at a cost in the reduction of the amplifiers gain. In this Inverting Amplifier 

circuit the operational amplifier is connected with feedback to produce a closed loop operation. When 

dealing with operational amplifiers there are two very important rules to remember about inverting 

amplifiers, these are: “No current flows into the input terminal” and that “V1 always equals V2”. 

However, in real world op-amp circuits both of these rules are slightly broken. 

This is because the junction of the input and feedback signal ( X ) is at the same potential as the 

positive ( + ) input which is at zero volts or ground then, the junction is a “Virtual Earth”. Because of 

this virtual earth node the input resistance of the amplifier is equal to the value of the input resistor, R in 

and the closed loop gain of the inverting amplifier can be set by the ratio of the two external resistors. 

DESIGN: 

The input signal is applied to the inverting input terminal of the op – amp through R1. 

The output terminal is feedback to the inverting input terminal through a resistor (Rf)  and the non – 

input terminal is directly grounded (vB = 0). 

According to virtual ground principle, vA = vB = 0   - - - - - - (1.8) 

Along feedback path, I = 
   –    

  
 = 

   –  

  
 ( since from equation (1.3)  - - - - - - (1.9) 

Through R1, I = 
         

  
 =   

    

  
 ( since from equation (1.3) - - - - - - (1.10) 

From equations (1.9) and (1.10) we can get, 
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 =   

    

  
 ;         - - - - - - (1.11) 

i.e. Voltage gain , A =  
  

   
   *

   

  
+      - - - - - - (1.12) 

Therefore the Voltage gain of the designed inverting op – amp circuit is calculated by knowing the 

resistance values of Rf and R1. 

Choose Rf  = 2k and R1 = 1k then the voltage gain A = *
   

  
+ = - 2V  

 

CIRCUIT DIAGRAM: 

 

 
 

Fig. 1(c).1: Inverting amplifier. 

 

 

 
Fig. 1(c).2: input and output waveforms. 
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PROCEDURE: 

 

1. Connect the circuit as shown in Fig.1(c).1.. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave of 1V peak to peak, 1 kHz frequency and apply it as input signal. 

4. Observe the output wave form on CRO and note down the output voltage (vo) and time   

     period (T). 

5. Calculate the voltage gain A = 
  

   
 

6. Plot the input and output waveforms.  

 

OBSERVATIONS: 

 

The input signal voltage amplitude ( peak – to – peak ), vin  =  

     Time period of the input signal, T       = 

        Frequency (f)  =  
 

 
 =  

 

  Measured output signal voltage amplitude peak – to – peak, vo  =  

(with 180
0
 phase shift)  

    Time period of the output signal, T        =  

       Frequency (f)  =  
 

 
  =  

    Voltage gain of the inverting amplifier (A)  = 
  

   
  =  

Note: The negative sign indicates there will be 180 phase shift in output signal with  

respect to input signal. 

 

RESULT:  

 

 

VIVA QUESTIONS: 

 

1. Define Inverting op amp. 

2. Features of inverting op amp. 

3. Formula for output voltage of inverting op amp. 

4. What is the type of feedback applied in this circuit? 

5. Differences between Non-Inverting and Inverting op- amps. 
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2. INSTRUMENTATION AMPLIFIER 
AIM: To design an Instrumentation amplifier of a differential mode gain  „A‟ using  ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range No.s 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Function generator 3 MHz 1 

5 Resistors 
1k  

2.2k 

6 

1 

6 CRO Probes  3 

7 Connecting wires  Required  

Number 

 

THEORY:  
An instrumentation amplifier is a type of differential amplifier that has been outfitted with 

input buffer amplifiers, which eliminate the need for input impedance matching and thus make the 

amplifier particularly suitable for use in measurement and test equipment. Additional characteristics 

include very low DC offset, low drift, low noise, very high open-loop gain, very high common-mode 

rejection ratio, and very high input impedances. Instrumentation amplifiers are used where great 

accuracy and stability of the circuit both short and long-term are required. 

 The most commonly used instrumentation amplifier circuit is shown in the figure. The 

gain of the circuit is: Voltage gain A = 
  

      
  [(   

   

     
)  

  

  
] 

An instrumentation amp can also be built with two op-amps to save on cost and increase 

CMRR, but the gain must be higher than two (+6 dB). Instrumentation amplifiers can be built with 

individual op-amps and precision resistors, but are also available in integrated circuit form from 

several manufacturers (including Texas Instruments, Analog Devices, Linear Technology and Maxim 

Integrated Products). An IC instrumentation amplifier typically contains closely matched laser-

trimmed resistors, and therefore offers excellent common-mode rejection. Examples include AD8221, 

MAX4194, LT1167 and INA128. 

DESIGN: 

Voltage gain of the Instrumentation amplifier is expressed as: 

 Voltage gain A = 
  

      
  [(   

   

     
)  

  

  
] 

 

https://en.wikipedia.org/wiki/Differential_amplifier
https://en.wikipedia.org/wiki/Buffer_amplifier
https://en.wikipedia.org/wiki/Impedance_matching
https://en.wikipedia.org/wiki/Electronic_test_equipment
https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Drift_%28telecommunication%29
https://en.wikipedia.org/wiki/Noise_%28physics%29
https://en.wikipedia.org/wiki/Open-loop_gain
https://en.wikipedia.org/wiki/Common-mode_rejection_ratio
https://en.wikipedia.org/wiki/Common-mode_rejection_ratio
https://en.wikipedia.org/wiki/Input_impedance
https://en.wikipedia.org/wiki/Accuracy
https://en.wikipedia.org/wiki/BIBO_stability
https://en.wikipedia.org/wiki/Electrical_network
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Texas_Instruments
https://en.wikipedia.org/wiki/Analog_Devices
https://en.wikipedia.org/wiki/Linear_Technology
https://en.wikipedia.org/wiki/Maxim_Integrated_Products
https://en.wikipedia.org/wiki/Maxim_Integrated_Products
https://en.wikipedia.org/wiki/Laser_trimming
https://en.wikipedia.org/wiki/Laser_trimming
http://www.analog.com/en/amplifiers-and-comparators/instrumentation-amplifiers/ad8221/products/product.html
http://www.maxim-ic.com/quick_view2.cfm/qv_pk/2006
http://www.linear.com/1167
http://focus.ti.com/docs/prod/folders/print/ina128.html
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PROCEDURE: 

 

1. Connect the circuit as shown in Fig.2. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine waves of 1V peak to peak, 1 kHz frequency(v1)  and 2V peak to peak,   

    1kHz signals (v2) and apply those signals as input v1 and v2 respectively. 

4. Observe the output wave form on CRO and note down the output voltage (Vo) and time   

     period (T). 

5. Calculate the voltage gain A = 
  

   
 

6. Plot the input and output waveforms. 

CIRCUIT DIAGRAM : 

 
Fig. 2.1: Instrumentation amplifier circuit 

 

 

Fig. 2.2: Input and Output waveforms. 
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OBSERVATIONS: 

 

The input signal voltage amplitude ( peak – to – peak ), v1  =  

     Time period of the input signal, T       = 

        Frequency (f)  =  
 

 
 =  

 

The input signal voltage amplitude ( peak – to – peak ), v2  =  

     Time period of the input signal, T       = 

        Frequency (f)  =  
 

 
 =  

 

  Measured output signal voltage amplitude peak – to – peak, vo  =  

    Time period of the output signal, T        =  

       Frequency (f)  =  
 

 
  =  

 

   Voltage gain of the instrumentation amplifier (A)  = 
  

     
 = 

 

RESULT:   
 

 

 

VIVA QUESTIONS: 

 

1. What is an Instrumentation amplifier? 

2. List out the Features of Instrumentation amplifier. 

3. What is slew rate? 

4. Differences between slew rate and transient response. 

5. List out the applications of Instrumentation amplifier. 
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3. ASTABLE MULTIVIBRATOR 
 

AIM: To study the characteristics of regenerative feedback system with extension to design an Astable 

multi-vibrator using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3 CRO 20 MHz 1 

4 Resistors 

1k 

2k 

10k 

1 

1 

1 

5 Capacitor 0.01F 1 

6 CRO Probes  2 

7 Connecting wires  Required  

number 

 

THEORY:  
It is very easy to realize an astable multivibrator using op-amp ICs. The following circuit is an 

implementation of astable multivibrator using the 741 op-amp IC. Assume that the output voltage Vo 

= +Vsat. Then at the non-inverting terminal of the op-amp we will get a voltage of βVo. ie, Voltage at 

non-inverting termnal = βVsat = [R2/(R1+R2)]Vsat 

 

On the other hand at the inverting terminal, the capacitor tries to charge to +Vsat, which is 

available to the capaciror through 'R'. but on the way to +Vsat, when the capacitor reaches at a 

potential equal to the potential at the non-inverting terminal of the op-amp. ie, when Vc = βVsat. 

 

Since the op-amp behaves as a comparator circuit, the output changes from +Vsat to -Vsat, 

because the inverting potential is greater than non-inverting potential. Now, the output is -Vsat, the 

feedback voltage reverses the polarity to -βVsat, which is available at the non-inverting terminal of the 

op-amp. The capacitor holds a voltage of +βVsat initially at the begining of the second stage, since the 

output voltage Vo = -Vsat which can flow to the capacitor. Due to this potential the capacitor tries to 

discharge to a maximum of -Vsat, but on the way to -Vsat, when the capacitor reaches a potential 

equal to the potential of the non-inverting terminal of the op-amp. ie, when Vc = -βVsat. The 

comparator circuit changes the output voltage from -Vsat to +Vsat. Which will repeat in cycles. 
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DESIGN: 

An Astable multivibrator is shown in Fig.3. The square and the triangular waveforms shown in 

the figure are both generated using the astable multivibrator. We refer to β as the regenerative 

feedback. The time period of the multivibrator is given by: 

 T = 2.RC.ln(
    

    
)  - - - - - - - (3.1) 

              Where β is the regenerative feedback factor and is expressed as: 

 β = 
  

      
    - -  - - - - -(3.2) 

From the circuit components: R1 = 1k; R2 = 2k; R = 10k; C = 0.01F; 

Hence β = 
  

      
  = 1/3 

T = 2.RC.ln(
    

    
) = 3 sec 

Frequency (f) = 33.33 kHz 

 

CIRCUIT DIAGRAM : 

 

  
 

Fig.3.1: Astable multivibrator circuit 
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Fig.3.2: Output waveforms 

 

PROCEDURE: 

 

1. Connect the circuit as shown in Fig.3.1. 

2. Switch on the power supply ( ±10V ) 

3. Observe the output wave form on CRO and note down the output voltage (vo) and time   

     period (T), calculate the frequency of Oscillations. 

5. Plot the output waveform.  

 

OBSERVATIONS: 

 Peak – to – peak amplitude of the output signal is (vo )  =  

Time period of the output signal (T)  =  

Frequency (f) = 
 

 
  = 

Peak – to – peak amplitude of the signal at capacitor is (vc )  = 

RESULT:  

 

VIVA QUESTIONS: 

 

1. Define astable multivibrator. 

2. What is the other name for astable multivibrator? 

3. What is quasi stable state in multivibrators? 

4. Differences between monostable and astable multivibrators. 

5. Mention the applications of free running oscillator. 
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4. INTEGRATOR 

 

AIM: To design and test the Integrator for a given time constant using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range No.s 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Function generator 3 MHz 1 

5 Resistors 
1k  

10k 

1 

1 

6 Capacitor 0.01 F 1 

7 CRO Probes  3 

8 Connecting wires  Required  

number 

 

THEORY:  

As its name implies, the Op-amp Integrator is an Operational Amplifier circuit that performs 

the mathematical operation of Integration, that is we can cause the output to respond to changes in the 

input voltage over time as the op-amp integrator produces an output voltage which is proportional to 

the integral of the input voltage. 

 

In other words the magnitude of the output signal is determined by the length of time a voltage 

is present at its input as the current through the feedback loop charges or discharges the capacitor as 

the required negative feedback occurs through the capacitor. 

http://amazon.in/s/?field-keywords=Op+Amps+for+Everyone%2C+Fourth+Edition
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DESIGN: 

  

The output voltage of integrator circuit shown in fig.4 is  

Vo =   
  

   
∫      

 

 
   - - - - - - - - - (4.1) 

 

The frequency response of the integrator is shown in fig.4(b), fb is the frequency at which the gain is 0 

dB and is given by: 

  fb  = 
 

     
    - - - - - - - - - (4.2) 

 

In fig.4(b), fa is the gain limiting frequency. After fa the gain decreases by 20 dB/decade. 

 

  fa  = 
 

     
    - - - - - - - - - (4.3) 

 

Generally,  fa < fb and T  R2C   - - - - - - - - - (4.4) 
  

 

CIRCUIT DIAGRAM : 

 

  
Fig. 4: (a) Integrator circuit (b) Frequency response of integrator 

 

PROCEDURE: 

1. Connect the circuit as shown in Fig.4(a). 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 1 kHz frequency as input (vin). 

4. Apply the input signal (vin) to the inverting terminal of the op – amp through R1. 

5. Observe the output wave form on CRO and note down the output voltage (Vo) and time   

     period (T). 

6. Calculate the voltage gain A = 
  

   
 

7. Plot the input and output waveforms. 
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8. Vary the frequency of input signal from 10 Hz to 100 kHz. 

9. Note down the corresponding output voltage for each frequency. 

10. Tabulate the values and calculate the gain in dB. 

11. Plot a graph between frequency and gain. 

 

OBSERVATIONS:   

 

TABULAR COLUMN 

Vin = 1 V 

 

 

RESULT:   

 

 

VIVA QUESTIONS: 

 

1. What is an Integrator? 

2. Differences between integrator and differentiator. 

3. What is lossy integrator? 

4. Why integrators are preferred over differentiators in analog computer? 

5. List out the applications of Integrator and differentiator.  

 

 

 

S.No. 
Frequency 

(Hz) 

V0 

(Volts) 

Gain in dB 

20 log (Vo / Vin ) 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    
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5. FUNCTION GENERATOR 

AIM: To design and test a function generator that can generate square wave and triangular wave output for a 

given frequency using ASLK Pro. 

 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Resistors 
1k 

10k 

2 

1 

5 Capacitor 0.1F 1 

6 CRO Probes  2 

7 Connecting wires  Required  

number 

 

THEORY:  

Function generator is a signal generator that produces various specific waveforms for 
test purposes over a wide range of frequencies. In laboratory type function generator 
generally one of the function (sine, triangle, etc.) is generated using dedicated chips or 
standard circuits and converts it in to required signal. 

 

Sine wave oscillator (wein-bridge oscillator): 
 

This is a basic wein bridge oscillator using op-amp. Diodes (4148) across feedback 
resistor are used to maintain constant output voltage. A 47 K  dual potentiometer is used 
vary the frequency for limited range 2 K  10 turn trim pot helps to adjust the gain at high 
resolution capacitor 0.1 F Couples the signal to the next section. 

 

Zero crossing detector (sine square converter): 
 

Fig 1.2 shows the zero crossing detectors using 741 op-amp. In this circuit 741 is 
connected to work as a comparator. Non-inverting input is connected to the voltage divider 
network. Sine wave is connected to the Inverting input of the op-amp. Voltage at Non-
inverting terminals sets the reference level. When the input sine amplitude exceeds the 
voltage at Non-inverting terminal output switches to either positive or negative saturation, 
ultimately the output of the zero-crossing detector is a square wave. 
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Integrator (square to triangle converter): 
 

Figure shows integrator-using op-amp. Square wave from the zero crossing detector is 
fed to the integrator using op-amp. RC time constant of the integrator has been chosen in 
such a way it is a small value compared to time period of the incoming square wave. As you 
knew the operation of integrator, the output of the integrator is a triangle wave we feed 
square wave input. 

 

 

DESIGN: 

1. Choose a value for resistor R = 1k. 

2. Choose a value for capacitance, C = 0.1F. 

3. Time period (T) =RC = 0.1 mSec. 

4. Calculate the frequency of the output signal by using the equation f = 
 

    
 = 1.59 kHz. 

CIRCUIT DIAGRAM : 

 

 
Fig.5.1: Function generator circuit 
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Fig. 5.2: Output wave forms 

PROCEDURE: 

1. Connect the circuit as shown in Fig.5.1 

2. Switch on the power supply ( ±10V ) 

3. Observe the output wave forms on CRO at the 1
st
 and 2

nd
 stages output terminals and note   

    down the values of output voltage (vo) and time period (T), calculate the frequency of   

    oscillations. 

5. Plot the output waveforms.  

OBSERVATIONS: 

Peak – to – peak amplitude of the square output signal is (vo )  =  

Time period of the output signal (T)   =  

Frequency (f)   = 
 

 
 =  

Peak – to – peak amplitude of the triangular wave is (vo )   =  

RESULT:   

 

 

VIVA QUESTIONS: 

1. What is a function generator? 

2. State the two conditions of oscillations. 

3. What is the use of integrator circuit in function generator? 

4. Which circuit acts as a square wave generator? 

5. What is the difference between triangular wave and saw tooth wave? 
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     6. VOLTAGE CONTROLLED OSCILLATOR 

 
AIM: To design and test a voltage controlled oscillator for a given specifications (voltage range and 

frequency range) using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V,3A 1 

3 CRO 30 MHz 1 

4 Resistors 
1k 

2.2k 

3 

3 

5 Capacitor 0.1F 1 

6 CRO Probes  2 

7 Connecting wires  Required  

number 

 

THEORY:  
Voltage controlled oscillator is a type of oscillator where the frequency of the output 

oscillations can be varied by varying the amplitude of an input voltage signal. Voltage controlled 

oscillators are commonly used in frequency (FM), pulse (PM) modulators and phase locked loops 

(PLL). Another application of the voltage controlled oscillator is the variable frequency signal 

generator itself. Block diagram of a typical voltage controlled oscillator is shown below.  

 

Relaxation type voltage controlled oscillators are used to produce a sawtooth or triangular 

waveform. This is achieved by the gradual charging and sudden discharge of a capacitor connected 

appropriately to an active element (UJT, PUT etc) or a monolithic IC (LM566 etc).Now a days 

relaxation type VCOs are generally realized using monolithic ICs. 

DESIGN: 

1. Choose the desired frequency of oscillation, say f  = 1kHz. 

2. Choose a value for capacitance, C = 0.1F 

http://www.circuitstoday.com/wp-content/uploads/2009/09/VCO-block-diagram.png
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3. Calculate the value of „R‟ by using the equation for f = 
 

    
 

PROCEDURE: 

 

1. Connect the circuit as shown in Fig.6.1 

2. Switch on the power supply ( ±10V ) 

3. Observe the output wave forms on CRO at the 1
st
 and 2

nd
 stages output terminals and note   

   down the values of output voltage (vo) and time period (T), calculate the frequency of   

   Oscillation. 

5. Plot the output waveforms.  

 

 

CIRCUIT DIAGRAM : 

 
Fig.6.1: Voltage Controlled Oscillator circuit 
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 Fig.6.2: Output wavaeforms 

 

OBSERVATIONS:  

The peak to peak amplitude of the square wave =  

Time period (T) =  

Frequency (f)  =  

 

The peak to peak amplitude of the triangular wave  = 

Time period (T) =  

Frequency (f)  =  
 

RESULT:   

 

 

VIVA QUESTIONS: 

1. What is a VCO? 

2. List out the different blocks in IC566 VCO. 

3. Features of IC566 VCO. 

4. Formula to find the frequency of VCO. 

5. Uses of VCO. 
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7. SECOND ORDER BUTTERWORTH BAND PASS FILTER 

 

AIM: To design a second order Butterworth band-pass filter for the given higher and lower cut-off 

frequencies using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3 CRO 20 MHz 1 

4 Resistors 

5.6k 

22k 

47k 

2 

2 

4 

5 Capacitor 0.1F 2 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

 

THEORY:  

Simple Active Band Pass Filter can be easily made by cascading together a single Low Pass 

Filter with a single High Pass Filter as shown. 

 

The cut-off or corner frequency of the low pass filter (LPF) is higher than the cut-off frequency 

of the high pass filter (HPF) and the difference between the frequencies at the -3dB point will 

determine the “bandwidth” of the band pass filter while attenuating any signals outside of these points. 

One way of making a very simple Active Band Pass Filter is to connect the basic passive high and 

low pass filters we look at previously to an amplifying op-amp circuit as shown. 

We can improve the band pass response of the above circuit by rearranging the components 

again to produce an infinite-gain multiple-feedback (IGMF) band pass filter. This type of active band 

pass design produces a “tuned” circuit based around a negative feedback active filter giving it a high 

“Q-factor” (up to 25) amplitude response and steep roll-off on either side of its centre frequency. 

Because the frequency response of the circuit is similar to a resonance circuit, this center frequency is 

referred to as the resonant frequency, ( ƒr ). 

 

 

http://www.electronics-tutorials.ws/filter/filter_2.html
http://www.electronics-tutorials.ws/filter/filter_2.html
http://www.electronics-tutorials.ws/filter/filter_3.html
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DESIGN: 

 The transfer function of 2
nd

 order HPF is: 

H(s) =
    

   (    )      
  

  Where     lower cutoff frequency of HPF in terms of rad/sec; 

        
 

  
  i.e.    

 

    
 

  If           and let C = 0.1F then R = 
 

     
 

Substituting    & C values in the above equation; R = 5.3k 

 

The transfer function of 2
nd

 order LPF is: 

H(S)=
    

   (    )      
  

Where     upper cutoff frequency of LPF in terms of rad/sec; 

        
 

  
  i.e.    

 

    
 

  If            and let C = 0.1F then R = 
 

     
 

      i.e R = 53k 

 The resistors         are used for controlling the gain, Choose                  

 

CIRCUIT DIAGRAM: 

 

 
Fig.7.1: Second order Butterworth Band Pass Filter Circuit  
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Fig. 7.2: Frequency response 

 

PROCEDURE: 

1. Connect the circuit as shown in Fig.7.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 1 kHz frequency as input (vin). 

4. Apply the input signal (vin) to the inverting terminal of the op – amp through R1. 

5. Observe the output wave form on CRO and note down the output voltage (Vo) and time   

     period (T). 

6. Calculate the voltage gain A = 
  

   
 

7. Plot the input and output waveforms. 

8. Vary the frequency of input signal from 10 Hz to 100 kHz. 

9. Note down the corresponding output voltage for each frequency. 

10. Tabulate the values and calculate the gain in dB. 

11. Plot a graph between frequency and gain. 
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OBSERVATIONS: 

TABULAR COLUMN 

    Vin = 1V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT:   

 

 

 

 

 

 

VIVA QUESTIONS: 

 

1. What is the function of the filter? 

2. What are the different types of filters? 

3. What are the advantages of Active filters? 

4. Define pass band and stop band of filters. 

5. What is the difference between HPF & LPF? 

 

 

 

 

 

S.No. 
Frequency 

(Hz) 

V0 

(Volts) 

Gain in dB 

20 log (Vo / Vin ) 

1    

2    

3    

4    

5    

6    

7    

8    

9    
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8. NOTCH FILTER 

 

AIM: To design and study the frequency response characteristics of a Notch filter to eliminate the 50Hz 

power line frequency using ASLK Pro. 

 

APPARATUS: 

 

 

 

THEORY:  

The twin T notch filter with variable Q is a simple circuit that can provide a good level of 

rejection at the "notch" frequency. It uses two operational amplifiers in the circuit, and the twin "T" 

section can be seen between the two operational amplifiers. The variable Q function for the twin T 

notch filter is provided by the potentiometer placed on the non-inverting input of the lower operational 

amplifier in the diagram. 

Calculation of the value for the circuit is very straightforward. The formula is the same as that 

used for the passive version of the twin T notch filter. 

 

Where: 

  fc = cut off frequency in Hertz 

  π = 3.142 

  R and C are the values of the resistors and capacitors as in the circuit 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Resistors 

10k 

31.8k 

15.9k 

2 

2 

1 

5 Capacitor 0.1F 2 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 
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DESIGN: 

  Given notch frequency,         ; 

  Let C=0.1F;  

Using the notch frequency expression,      
 

    
 

Substituting    & C values in the above relation; R = 31.8k 

The resistors         are used for controlling the gain,  

Choose             

CIRCUIT DIAGRAM : 

 

 
Fig.8.1: Twin – T Notch Filter Circuit 

 

Fig. 8.2: Frequency response of notch filter 
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PROCEDURE: 

1. Connect the circuit as shown in Fig.8.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 1 kHz frequency as input (vin). 

4. Apply the input signal (vin) to the inverting terminal of the op – amp through R1. 

5. Observe the output wave form on CRO and note down the output voltage (vo) and time   

     period (T). 

6. Calculate the voltage gain A = 
  

   
 

7. Plot the input and output waveforms. 
8. Vary the frequency of input signal from 10 Hz to 100 kHz. 

9. Note down the corresponding output voltage for each frequency. 

10. Tabulate the values and calculate the gain in dB. 

11. Plot a graph between frequency and gain. 

 

OBSERVATIONS: 

TABULAR COLUMN 

Vin  =  1V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

 

1. What is the function of the filter? 

2. What are the different types of filters? 

3. What are the advantages of Active filters? 

4. Define pass band and stop band of filters. 

5. Define cut off frequency of a filter. 

 

   

S.No. 
Frequency 

(Hz) 

V0 

(Volts) 

Gain in dB 

20 log (Vo / Vin ) 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    
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 9. PHASE LOCKED LOOP (PLL) 

 

AIM: (a) To design and test a PLL to get locked to a frequency „f‟ using ASLK Pro. 

 (b) To measure the system and also measure the change in phase of the output signal as input 

frequency is varied within the lock range. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Resistors 1k 1 

5 Capacitor 100nF 2 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

THEORY:  

The block diagram of a basic PLL is shown in the figure below. It is basically a flip flop 

consisting of a phase detector, a low pass filter (LPF),and a Voltage Controlled Oscillator (VCO). 

 

      Block Diagram - Phase Locked Loops 

The input signal Vi with an input frequency fi is passed through a phase detector. A phase 

detector basically a comparator which compares the input frequency fi with the feedback frequency fo 

.The phase detector provides an output error voltage Verr (=fi+fo), which is a DC voltage. This DC 

voltage is then passed on to an LPF. The LPF removes the high frequency noise and produces a steady 

DC level, Vf (=fi-fo). Vf also represents the dynamic characteristics of the PLL. 

 

DESIGN: 

http://www.circuitstoday.com/wp-content/uploads/2009/09/Block-Diagram-Phase-Locked-Loops.jpg
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The free running frequency of the PLL is given as fr = (1.2)/(4R1C1) Hertz 

The lock range of the PLL is given as fLock = (+/-){(8fr)/V} Hertz 

The capture range of PLL is given as fc = (fLock/[2* 10
3
*C2])

1/2
 

The lock range usually increases with an increase in input voltage but falls with an increase in supply 

voltage. 

CIRCUIT DIAGRAM: 

 

  
Fig.9.1: PPL circuit. 

 

 

Fig.9.2: Lock in range of PLL 

 

 

Fig. 9.3: Output waveforms of PLL 

PROCEDURE: 

1. Connect the circuit as shown in Fig.9.1. 
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2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 1 kHz frequency as input (vin). 

4. Apply the input signal (vin) to input terminal of the multiplier (as shown in fig.9.1) 

5. Observe the output wave form on CRO and note down the output voltage (Vo) and time period (T). 

6. Measure the time period and calculate the free running frequency (f) of the VCO and then measure 

the phase shift (
 

 
) of the wave using CRO. 

7. Adjust the frequency of the VCO as fL< f, upto fix the phase shift of the wave ( ) using CRO. 

8. Again adjust the frequency of the VCO as fU > f,  upto fix the phase shift (0 or in phase) of the 

wave using CRO. 

9. Calculate the Capture range using the formula: fU - fL  

 

OBSERVATIONS: 

 In coming frequency = free running frequency = f =  

 At „f‟ measured the Phase shift   =  
 

 Adjusted the free running frequency less than „f‟ as (fL) =  

 At „fL‟ measured the Phase shift L =  

 Adjusted the free running frequency greater than „f‟ as (fU) = 

 At „fU‟ measured the Phase shift L =  
 

 Calculated the Capture range of the PLL = fU - fL =  

 

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

 

1. What are the advantages of PLL? 

2. What are the different types of filters? 

3. What are the advantages of Active filters? 

4. Define pass band and stop band of filters. 

5. Define cut off frequency of a filter. 
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      10. AUTOMATIC GAIN CONTROL (AGC)   
 

AIM:  To design and test an AGC/AVC system for a given peak amplitude of sine – wave output using 

ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro - 1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Resistors 2.2k 2 

5 Capacitor 0.1F 1 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

 

THEORY:   
Automatic Gain Control or AGC is a circuit designed, which maintain the same level of 

amplification for sound or radio frequency. If the signal is too low the AGC circuit will increase 

(amplify) the level and if is to high will lower it to maintain a constant level as possible. The 

Automatic Gain Control principle is widely used in AM receivers and sometimes AGC is called an 

compressor-expander because it acts just like one. 

The function of this automatic volume control circuit is to amplify signals without distorting its 

dynamic compression. The amplitude differences in the signal are leveled off and the disturbing effect 

vanish. With this technique, overcompensation in the volume is avoided. The circuit is used to 

automatically control the volume levels of cassette recorders, audio tape recorders, amplifiers or radio 

devices. 

 

DESIGN:  

 Select the input signal of the input multiplier is Vi  = Vpi.sin( t) 

 Consider the second input to that multiplier as Vc 

 Then the output of the input multiplier = Vo   = ( 
  

  
)Vpi.sin( t)  

 Both the input terminals of the second multiplier are sort circuited and Vo is the input signal. 

 Hence the output signal of the second multiplier  = 
  ( 

  
  

)       (  )      (  )  

  
  

       = 
   

 

   
[1-cos(   )  
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        Where [( 
  

  
)Vpi]

2
 = Vop 

The integrator circuit removes cos(2 t); Thus the integrator output voltage is = 
   

 

   
 

Hence select the -Vref = 
   

 

   
 and applied at inverting input terminal of op – amp through R. 

 Select R = 2.2k and C = 0.01F 

 

CIRCUIT DIAGRAM : 

  
Fig.10.1: AGC/AVC circuit. 

 

 

 

Fig.10.2: input – output characterisitics of AGC/AVC 
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PROCEDURE: 

1. Connect the circuit as shown in Fig.10.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 1 kHz frequency as input (vi). 

4. Apply the input signal (vin) to input terminal of the multiplier (as shown in fig.10.1) 

5. Observe the output wave form on CRO and note down the output voltage (Vo) and time period (T). 

6. By varying the input signal (Vpi) value from 0V – 20V with an increment of 2V, note  

down the corresponding output voltage (Vpo) in the tabular column shown below. 

7.  Plot the graph  input (Vpi) versus output (Vpo) amplitudes . 

 

OBSERVATIONS: 

S.No. 
Input Voltage(Vpi) 

in volts 

Output Voltage(Vop) 

in volts 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

1. Define Gain of the system? 

2. Define Voltage Gain and Power Gain? 

3. What are the advantages of Active filters? 

4. Define pass band and stop band of filters. 

5. Define cut off frequency of a filter. 
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  11. LOW DROP OUT (LDO) REGULATOR 

 

AIM:  To design and test a low dropout regulator using (TPS7250 IC) ASLK Pro. 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro - 1 

2 Regulated Power Supply 30V, 3A 1 

3 CRO 30 MHz 1 

4 Resistors 5.3k 2 

5 Capacitor 0.1F 2 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

THEORY:  

A low-dropout or LDO regulator is a DC linear voltage regulator which can regulate the output 

voltage even when the supply voltage is very close to the output voltage. The advantages of a low 

dropout voltage regulator over other DC to DC regulators include the absence of switching noise (as 

no switching takes place), smaller device size (as neither large inductors nor transformers are needed), 

and greater design simplicity (usually consists of a reference, an amplifier, and a pass element). A 

significant disadvantage is that, unlike switching regulators, linear DC regulators must dissipate power 

across the regulation device in order to regulate the output voltage. 

Low-dropout (LDO) regulators work in the same way as all linear voltage regulators. The main 

difference between LDO and non-LDO regulators is their schematic topology. Instead of an emitter 

follower topology, low-dropout regulators use open collector or open drain topology. In this topology, 

the transistor may be easily driven into saturation with the voltages available to the regulator. This 

allows the voltage drop from the unregulated voltage to the regulated voltage to be as low as the 

saturation voltage across the transistor. For the circuit given in the figure to the right, the output 

voltage is given as: 

 

 

 

 

 

https://en.wikipedia.org/wiki/Linear_regulator
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Linear_regulator
https://en.wikipedia.org/wiki/Topology_%28electronics%29
https://en.wikipedia.org/wiki/Emitter_follower
https://en.wikipedia.org/wiki/Emitter_follower
https://en.wikipedia.org/wiki/Open_collector
https://en.wikipedia.org/wiki/Bipolar_junction_transistor#Regions_of_operation
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DESIGN:  

 The drop across the zener diode (Vz) is the reference voltage. 

 Observe the op – amp is non-inverting amplifier. 

 Therefore the output of the non-inverting op-amp is Vo = Vz [  
  

  
   

 

CIRCUIT DIAGRAM : 

 

 

  
Fig.11.1: Low dropout regulator circuit. 

 

Fig.11.2: Low dropout regulator response. 
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PROCEDURE: 

1. Connect the circuit as shown in Fig.11.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the square signal of 10mV peak to peak, 1 kHz frequency as input (vin). 

4. Apply the unregulated input signal (vin) to input terminal of the op – amp (as shown in fig.11.1) 

5. Observe the output wave form on CRO and note down the output voltage (Vo) and time   

     period (T). 

6. For an applied unregulated input signal tabulate Vref and Vo values. 

7. Plot the graph between Vref and Vo values. 

 

TABULAR COLUMN: 

Table 11.1: Variation of load Regulation with load Current in an LDO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT:  

 

 

 

VIVA QUESTIONS: 

 

1. What is Low dropout voltage (LDR) regulator? 

2. What is the need for LDR? 

3. Formula to find output voltage of LDR. 

4. Define efficiency and heat dissipation in LDR. 

5. Define quiescent current in LDR. 

 

S.No. 

Reference 

Voltage 

(V) 

Output Voltage 

(Volts) 

1   

2   

3   

4   

5   

6   
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12. DC – DC CONVERTER 

 

AIM:  To design of a switched mode power supply that can provide a regulated output voltage for a given 

input range using (TPS40200 IC) ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3 CRO 20 MHz 1 

4 Resistors 2.2k 1 

5 Capacitor 0.1F 1 

 Inductor 330mH 1 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

 

THEORY:  
A DC-to-DC converter is an electronic circuit which converts a source of direct current (DC) 

from one voltage level to another. It is a class of power converter. 

DC to DC converters are important in portable electronic devices such as cellular phones and 

laptop computers, which are supplied with power from batteries primarily. Such electronic devices 

often contain several sub-circuits, each with its own voltage level requirement different from that 

supplied by the battery or an external supply (sometimes higher or lower than the supply voltage). 

Additionally, the battery voltage declines as its stored energy is drained. Switched DC to DC 

converters offer a method to increase voltage from a partially lowered battery voltage thereby saving 

space instead of using multiple batteries to accomplish the same thing. 

Most DC to DC converters also regulate the output voltage. Some exceptions include high-

efficiency LED power sources, which are a kind of DC to DC converter that regulates the current 

through the LEDs, and simple charge pumps which double or triple the output voltage. DC to DC 

converters developed to maximize the energy harvest for photovoltaic systems and for wind turbines 

are called power optimizers. 

DESIGN: 

 The Function generator produces the triangular wave, with time interval of T. 

Function generator output signal applied to non-inverting terminal of the op-amp and inverting 

terminal connected to Vref. 

https://en.wikipedia.org/wiki/Electronic_circuit
https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electric_power_conversion
https://en.wikipedia.org/wiki/Cellular_phone
https://en.wikipedia.org/wiki/Laptop_computer
https://en.wikipedia.org/wiki/Battery_%28electricity%29
https://en.wikipedia.org/wiki/Electrical_network
https://en.wikipedia.org/wiki/LED_power_sources
https://en.wikipedia.org/wiki/Photovoltaic_systems
https://en.wikipedia.org/wiki/Wind_turbine
https://en.wikipedia.org/wiki/Power_optimizer


                                                                                                          IC Applications Lab 

Dept. of ECE, SIETK, PUTTUR                                                                                                                                   45 

 

The op-amp works as a comparator, if the input difference voltage is +ve value then the output of the 

op-amp is +Vsat (or +VCC) otherwise -Vsat ( or -VEE), thus the output signal of the comparator is a 

rectangular wave. 

Let „‟ be the time interval of the small triangle above the Vref line and „T‟ be the interval of the 

triangle above Zero reference line. 

Now, Duty cycle = 


 
     ------ (12.1) 

Duty cycle is calculated as follows: 
                              

                             
= 



(
 

 
)
 =

 

 
   

       

  
 --(12.2a) 

     


 
  

 

 
  

       

  
  ---- (12.2b) 

     


 
  

 

 
    

    

  
  --- (12.2c) 

An inductor and capacitor acts as an efficient rectifier (or filter): 

Hence   
  = 

         (  )

 
  ------ (12.3a) 

    
  =     

 

 
      ----- (12.3b) 

Substituting equation (12.2a) in the above equation, 

    
  =     

     

  
    ----- (12.4) 

The above relation shows the output is a most efficient multiplier and this output doesn‟t depends upon 

the device characteristics. 

Thus the circuit works as a DC-to-DC converter and it is used as Class – D audio power amplifier. 

CIRCUIT DIAGRAM : 

  
Fig.12.1: DC – DC Converter circuit. 
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Fig.12.2: PWM Waveform of DC – DC Converter. 

 

PROCEDURE: 

1. Connect the circuit as shown in Fig.12.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the triangular wave signal of 1V peak to peak, 10 kHz frequency as input (vg). 

4. Apply the input signal (vg) to non – inverting input terminal of the op – amp (as shown in fig.12.1) 

5. Observe the output wave form on CRO and note down the output voltage (Vo
‟
) and time   

      period (T). 

OBSERVATIONS: 

The triangular output of the function generator with peak amplitude = Vp =  

Time period of the triangular wave measured = T =  

Selected Vref =  

The measured value of  =  

The output voltage = Vo
‟
 = 

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

 

1. What is DC – DC converter? 

2. Classify the DC – DC conversion methods. 

3. Formula to find duty cycle. 

4. Specifications of DC – DC converter. 

5. Uses of DC – DC converter. 
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13. SELF – TUNED FILTER 

 

AIM: To design and test high – Q band pass self tuned filter for a given center frequency using ASLK Pro. 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3. Function Generator 3 MHz 1 

3 CRO 20 MHz 1 

4 Resistors 

1 k 

2.2 k 

10 k 

7 

2 

1 

5 Capacitors 1F 23 

6 CRO Probes - 3 

7 
Short connectors/ 

Long connectors 
- Required  

number 

 

THEORY:  

As we saw previously in the Passive Band Pass Filter tutorial, the principal characteristic of a 

Band Pass Filter or any filter for that matter, is its ability to pass frequencies relatively un-attenuated 

over a specified band or spread of frequencies called the “Pass Band”. 

For a low pass filter this pass band starts from 0Hz or DC and continues up to the specified cut-

off frequency point at -3dB down from the maximum pass band gain. Equally, for a high pass filter the 

pass band starts from this -3dB cut-off frequency and continues up to infinity or the maximum open 

loop gain for an Active Filter. 

 

DESIGN: 

 The transfer function of 2
nd

 order HPF is: 

H(s) =
    

   (    )      
  

  Where     lower cutoff frequency of HPF in terms of rad/sec; 

        
 

  
  i.e.    

 

    
 

  If           and let C = 0.1F then R = 
 

     
 

Substituting    & C values in the above equation; R =  
 

http://www.electronics-tutorials.ws/filter/filter_4.html
http://amazon.in/s/?field-keywords=Understand+Electronic+Filters
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The transfer function of 2
nd

 order LPF is: 

H(S)=
    

   (    )      
  

Where     upper cutoff frequency of LPF in terms of rad/sec; 

        
 

  
  i.e.    

 

    
 

  If            and let C = 0.1F then R = 
 

     
 

      i.e R =  

 The resistors         are used for controlling the gain, Choose                  

 

CIRCUIT DIAGRAM: 

 
Fig. 13.1: Self Tuned Filter 

 

 

 
Fig. 13.2 Input Output Waveforms 
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PROCEDURE: 

 

1. Connect the circuit as shown in Fig.13.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the square wave signal of 1V peak to peak, 1 kHz frequency as input (vin). 

4. Apply the selected Vin. 

5. Observe the amplitude of the band pass output on CRO and note down the output voltage (Vo) and 

time  period (T). 

6. Vary the input frequency at fixed input amplitude; the output amplitude should remain constant for 

varying input frequency within the lock range of the system. 

7. Plot the input and output waveforms. 

OBSERVATIONS: 

TABULAR COLUMN 

                 Vin  =  0.1V               Vin  =  0.2V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

1. What is the self-tuned filter? 

2. What are the advantages of self-tuned filters? 

3. List out the Applications of Self tuned filters. 

4. Express Lock range of the self-tuned filter. 

5. Discuss the effect of harmonics when a square is applied? 

 

S.No. 
Frequency 

(Hz) 

V0 

(Volts) 

1   

2   

3   

4   

5   

6   

7   

8   

9  
 

S.No. 
Frequency 

(Hz) 

V0 

(Volts) 

1   

2   

3   

4   

5   

6   

7   

8   

9  
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1. SCHMITT TRIGGER 

 

AIM:  To design and construct Schmitt trigger that can convert a sine wave to square using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3 CRO 20 MHz 1 

4 Resistors 27k,1k 1,2 

5 CRO Probes - 3 

6 Connecting wires - Required  

number 

 

THEORY:  

Below fig shows an inverting comparator with +ve feed back. This circuit converts an irregular shaped wave 

forms to a square wave form or pulse. The circuit is known as schmitt trigger or squaring circuit. The i/p 

voltage being triggers the o/p Vo every time it exceeds certain voltage levels called the upper threshold 

voltage Vut and lower threshold voltage Vlt as shown in fig 1.45 (b).In fig 1.45 (a) these threshold 

voltages are obtained by using the voltage divider R1, R2, where the voltage across R1 is F/B to +ve i/p. 

The voltage across R1 is a variable reference, threshold voltage that depends on the value and polarity of the 

output voltage Vo. when Vo=+Vsat, the voltage across R1 is called the upper threshold voltage Vut. 

DESIGN: 

 Upper Threshold Voltage, Vupt = +Vsat (Rdiv1/[Rdiv1+Rdiv2]) 

 Lower Threshold Voltage, Vlpt = -Vsat (Rdiv1/[Rdiv1+Rdiv2]) 

 

CIRCUIT DIAGRAM: 

  
Fig.12.1: Schmitt trigger circuit. 
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Fig.12.2:. 

 

PROCEDURE: 

1. Connect the circuit as shown in Fig.12.1. 

2. Switch on the power supply ( ±10V ) 

3. Select the sine wave signal of 1V peak to peak, 10 kHz frequency as input (vg). 

4. Apply the input signal (vg) to non – inverting input terminal of the op – amp (as shown in fig.12.1) 

5. Observe the output wave form on CRO and note down the output voltage (Vo
‟
) UTP,LTP and time   

      period (T). 

OBSERVATIONS: 

The sine output of the function generator with peak amplitude = Vp =  

Time period of the sine wave measured = T =  

The measured value of  =  
The output voltage = Vo

‟
 = 

 

RESULT:   

 

 

 

VIVA QUESTIONS: 

 

1. What is mean by Schmitt trigger? 

2. Define UTP & LTP. 

3. Define hysteresis?. 

4. Specifications of Schmitt trigger? 

5. Uses of Schmitt trigger? 
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2. WIEN BRIDGE OSCILLATOR 

 

AIM:  To design and construct wien  bridge oscillator that can generate a sine wave using ASLK Pro. 

 

APPARATUS: 

 

S.No. Name of the equipment Range Qty 

1 ASLK Pro  1 

2 Regulated Power Supply 0 – 30V 1 

3 CRO 20 MHz 1 

4 Resistors 10k,100k 3,1 

5 Capacitors 0.01F 2 

6 CRO Probes - 3 

7 Connecting wires - Required  

number 

 

THEORY:  

The Wien Bridge Oscillator is so called because the circuit is based on a frequency-selective form of the 

Wheatstone bridge circuit. The Wien Bridge oscillator is a two-stage RC coupled amplifier circuit that has 

good stability at its resonant frequency, low distortion and is very easy to tune making it a popular circuit as 

an audio frequency oscillator but the phase shift of the output signal is considerably different from the 

previous phase shift RC Oscillator. 

The Wien Bridge Oscillator uses a feedback circuit consisting of a series RC circuit connected with a parallel 

RC of the same component values producing a phase delay or phase advance circuit depending upon the 

frequency. At the resonant frequency ƒr the phase shift is 0
o
.  

The output of the operational amplifier is fed back to both the inputs of the amplifier. One part of the feedback 

signal is connected to the inverting input terminal (negative feedback) via the resistor divider network of R1 

and R2 which allows the amplifiers voltage gain to be adjusted within narrow limits. The other part is fed 

back to the non-inverting input terminal (positive feedback) via the RC Wien Bridge network. 

The RC network is connected in the positive feedback path of the amplifier and has zero phase shift a just one 

frequency. Then at the selected resonant frequency, ( ƒr ) the voltages applied to the inverting and non-

inverting inputs will be equal and “in-phase” so the positive feedback will cancel out the negative feedback 

signal causing the circuit to oscillate. 

DESIGN:     fr = 1/(2RC) 

A= 1+ RF/R1 

 =1 
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 CIRCUIT DIAGRAM: 

 

Fig.12.1: Wien bridge oscillator circuit. 

 

Fig.12.2:. Sine wave output wave form 

 

PROCEDURE: 

1. Connect the circuit as shown in Fig.12.1. 

2. Switch on the power supply ( ±10V ). 

3. Observe the output wave form on CRO and note down the output voltage (Vo
‟
) UTP,LTP and time   

      period (T). 

4. Calculate the frequency of the output wave form 

5. Compare the output frequency with theoretical values. 

 

OBSERVATIONS: 

The sine output of the function generator with peak amplitude = Vp =  

Time period of the sine wave measured = T =  

Frequency of the sine wave. F =  

 

RESULT:   
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VIVA QUESTIONS: 

 

1. What is mean by wien bridge oscillator? 

2. Define Barkausen criterion? 

3. Define oscillator?. 

4. Give the difference between oscillator and function generator? 

5. Give applications of wien bridge oscillator? 

 

 


