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Experiment: 01 

Design and test (i) Bridge Rectifier with Capacitor Input Filter (ii) Zener voltage regulator 

 

Aim: 

i. Construct Bridge Rectifier with Capacitor Input Filter and determine ripple factor & analyse 

wave form. 

 

Equipment Required: 

Hardware- Computer, Software- MultiSim software 

 

Theory: 

In a full wave rectifier, current flows through the load in the same direction for both half cycles 

of input ac voltages. Full wave bridge rectifiers employ 4 diodes. Full wave rectifiers are classified 

into: - 

1. Full wave center tap rectifier 

2. Full wave bridge rectifier 

 

Full wave bridge rectifier: - 

 
 

This rectifier employs 4 diodes i.e.  D1, D2, D3 & D4.  During the +ve half cycle of the input ac 

voltage, end A of secondary winding becomes +ve & end B becomes –ve. This makes diode D1 & 

D3 forward biased while diode D2 & D4 becomes reverse biased. Thus, only diode D1 & D3 

conducts. The conventional current flow is shown by dotted arrows. During the –ve half cycle of 

input voltage, end A becomes –ve & end B becomes +ve. This makes diode D2 & D4 forward 

biased while diode D1 & D3 reverse biased. Thus, only diode D2 & D4 conducts. The conventional 

current flow is shown by solid arrows. 
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Procedure:  

1. Open MULTISIM Software. 

2. Click=> New => Design1 

3. Click save as in Desktop rename the Design1 to your circuit name. 

4. Go to Component tool bar and select the components. 

5. Draw the above circuits using the components that are available in the tool bar and then save the 

circuit. 

6. Double click AC_POWER set its value above mentioned. 

7. Click simulate button or press F5 key => RUN 

8. Then double click connected in the output of the Oscillo scope and measure input and output 

waveforms. 

9. Then Change input Frequency and voltage, again measure and print the output waveforms. 

 

Circuit Diagram: 
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Input & Output Waveforms of Voltage & Current: - 

 

 
 

Conclusion: - Verification of Bridge Rectifier with Capacitor Input Filter is completed. 
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Aim:  

ii. Construct & test the Zener diode as voltage regulator. 

 

Equipment Required: 

Hardware- Computer, Software- MultiSim software 

 

Theory: 

Zener diode is a P-N junction diode specially designed to operate in the reverse biased 

mode. It is acting as normal diode while forward biasing. It has a particular voltage known as break 

down voltage, at which the diode breaks downs while reverse biased. In the case of normal diodes, 

the diode damages at the break down voltage. But Zener diode is specially designed to operate in 

the reverse breakdown region. The basic principle of Zener diode is the Zener breakdown. When a 

diode is heavily doped, it’s depletion region will be narrow. When a high reverse voltage is applied 

across the junction, there will be very strong electric field at the junction. And the electron hole pair 

generation takes place. Thus, heavy current flows. This is known as Zener break down. So, a Zener 

diode, in a forward biased condition acts as a normal diode. In reverse biased mode, after the break 

down of junction current through diode increases sharply. But the voltage across it remains 

constant. This principle is used in voltage regulator using Zener diodes. 

 

Circuit Diagram: 

 
Procedure: 

1. Start MULTISIM. A blank circuit window will appear on the screen along with a component 

tool bar. 

2. Using a component tool bar, place all the components on the circuit window and wire the 

circuit. 

3. Connect the circuit as shown in circuit diagram.  
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Input Characteristics:   

1. Varying the input voltage keeping load constant: Connect the circuit as show in in figure. Keep 

supply control at minimum.   

2. Keep the load RL at 750ohms for Q-point. Increase the input voltage VS in step of 1Volt and 

note V1 and V2. Where V1 is the input and V2 is the output voltage across Zener.  

3. Plot the curves between input –output at load constant. Find out the δV1 and δV2 from the plot 

and calculate the line regulation.   

  

Output characteristics:   

1. Varying the load keeping input voltage constant: Connect the circuit as show in in figure.  

2. Keep supply control at minimum. 2. Keep load RL at 3000ohms. Increase the input voltage V1 

to 12 Vdc.  

3. Decrease the load and note the voltage V2 with load value.   

4. Plot the curves between load and output voltage at input constant. Find out the δV2 and  

5. VZ at Q point at set load value from the input plot and calculate load regulation. 

 

Observation- 

Sl.No. 𝑉1(in V) O/P Voltage 

   

   

Graph- 

 
 

Conclusion: Verification of Zener diode as voltage regulator is completed. 
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Experiment: 02 

Design and Test:   

1. Biased Clippers – a) Positive, b) Negative, c) Positive-Negative  

2. Positive and Negative Clampers with and without Reference 

 

Aim 1: To design and test the clipping circuits using MultiSim. 

 

Equipment Required: 

Hardware- Computer, Software- MultiSim software 

 

Theory:  

Clipping circuits (also known as limiters, amplitude selectors, or slicers), are used to remove the 

part of a signal that is above or below some defined reference level. We’ve already seen an example 

of a clipper in the half-wave rectifier –that circuit basically cut off everything at the reference level 

of zero and let only the positive-going (or negative-going) portion of the input waveform through. 

To clip to a reference level other than zero, a dc source is put in series with the diode. Depending on 

the direction of the diode and the polarity of the battery, the circuit will either clip the input 

waveform above or below the reference level.  

 

 Positive Clipping (Without the battery): When Vi > 0 the diode is ON Vi dropped across 

R & Vo = 0. When Vi < 0 the diode is OFF voltage across R is Zero& Vo = Vi.  

 Positive Clipping (With Battery): The will not turn ON until Vi > VB This shifts the 

reference level up and clips the input at +VB and passes everything Vi < VB.  

 Negative Clipping (With Battery): If the polarity of the Diode is changed without the 

battery the positive portion of input is passed & Negative part is clipped. With battery the 

diode conducts for Vi< VB the reference level shifted to +VB only Vi > VB appears at 

output. If the battery polarity also changed, then the reference level shifted to –VB output 

will be Vi > -VB.  

 Double Sided Clipping: This circuits clips both positive & negative portions of input signal 

simultaneously. 
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Procedure:  

1. All the connections are made as per the circuit diagram.  

2. Apply the sine wave input with frequency 1kHz and 10Vpp and observe the different 

clipping output.  

3. Observe the various transfer characteristics on CRO.  

 

Circuit diagram: 

Positive Clipper (Without bias): 

 
 

Positive Clipper (With bias) 

 
 

Negative Clipping (with bias) 
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Two-Sided Clipping (with bias): 

 
 

Slicer: 

 
 

Output Waveform: 

 
  

  

V11 

5 Vpk 

1kHz 

0° 

R1 

+ + _ _ 

D1 

1N4007 
1N4007 

V2 V3 

2 V 2 V 

D2 



Department of E&C Engineering, KLS – VDIT, HALIYAL                                   Page 9 
 

 

 

Aim 2: To design and test the clamping circuits using MultiSim. 

 

Theory:  

Clamping circuits, also known as dc restorers or clamped capacitors, shift an input signal by 

an amount defined by an independent voltage source. While clippers limit the part of the input 

signal that reaches the output according to some reference level(s), the entire input reaches the 

output in a clamping circuit – it is just shifted so that the maximum (or minimum) value of the input 

is clamped” to the independent source.  

 

Negative clamping circuit is a circuit that shifts the original signal in a vertical downward 

direction. The diode D1 will be forward biased, and the capacitor C is charged when an input signal 

is applied. During the positive half cycle of input, the output voltage will be equal to the barrier 

potential of the diode, V0 and the capacitor is charged to (V – VQ). During the negative half cycle, 

the diode becomes reverse-biased and acts as an open-circuit. Thus, there will be no effect on the 

capacitor voltage. The resistance R, being of very high value, cannot discharge C a lot during the 

negative portion of the input waveform. Thus, during negative input, the output voltage will be the 

sum of the input voltage and the capacitor voltage and is equal to – V – (V — V0) or – (2 V – V0). 

The value of the peak-to-peak output will be the difference of the negative and positive peak 

voltage levels is equal to V0-[-(2V-V0)].  

 

In Positive Clamping the diode polarity is reversed and hence the effect will be reversed in 

the positive clamping. During Negative half cycle capacitor charges & in positive half cycle 

capacitor C discharges hence the V0 will be shifted in the positive half. 

 

Circuit Diagram: 

Positive clamper without reference:  

 
  

 

Output Waveform: 

V1 

5 Vpk 

1kHz 

0° 

C1 

 

100nF 
+ + 

_ _ 

D1 

1N4007 100kΩ 
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Positive Clamper with reference: 

 

 
Output Waveform:  

 
 

 

 

 

Negative Clamper without reference: 
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Output Waveform: 

 
 

Negative clamper with reference:  

 
 

 

 

 

 

 

Procedure: 

C1 Ext Trig 

V1 

5 Vpk 
100nF 1kHz 

0° 

+ + 
_ _ 

D1 

1N4007 100kΩ 
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1. Open new schematic capture in Multisim. 

2. Connect the circuit as shown in figure above.  

3. Now apply a sine/square wave of frequency 1KHz and amplitude 10V(P-P) using function 

generator available in Multisim. 

4. Now click on Simulate and then RUN the circuit. 

5. Now observe the output waveform using oscilloscope. 

 

Conclusion: Different types of clamping circuits are studied and observed the response for 

different combinations of VR and diodes using Multisim. 
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Experiment: 03 

Plot the transfer and drain characteristics of a JFET and calculate its drain resistance, 
mutual conductance and amplification factor. 

 

Aim: Determine drain & Transfer characteristics of JFET.  

 

Equipment Required: 

Hardware- Computer, Software- Multisim 

 

Theory: 

Characteristics of JFETS 

There are two types of characteristics. 

1) Output or drain characteristics and 

2) Transfer characteristic. 

 

1) Output or Drain Characteristic: 

The curve drawn between drain current Ip and drain-source voltage VDS with gate-to source 

voltage VGS as the parameter is called the drain or output characteristic. This characteristic is 

analogous to collector characteristic of a BJT: 

 
  

2) Transfer Characteristics of JFET 

The transfer characteristic for a JFET can be determined experimentally, keeping drain- source 

voltage, VDS constant and determining drain current, ID for various values of gate-source voltage, 

VGS. The curve is plotted between gate-source voltage, VGS and drain current, ID, as illustrated in 

fig. It is similar to the Transconductance characteristics of a vacuum tube or a transistor. It is 

observed that: 

(i) Drain current decreases with the increase in negative gate-source bias  

(ii) Drain current, ID = IDSS when VGS = 0 (iii) Drain current, ID = 0 when VGS = VD 
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The transfer characteristic can also be derived from the drain characteristic by nothing values of 

drain current, ID corresponding top various values of gate- source voltage, VGS for a constant 

drain-source voltage and plotting them. 

 
 

Procedure - 

1. Start MULTISIM. A blank circuit window will appear on the screen along with a component 

tool bar. 

2. Using component tool bar, place all the components on the circuit window and wire the circuit. 

3. Connect the circuit as shown in circuit diagram. 

 
 

4. Components Required- 

a. JFET (2N5454) 

b. Vgs (V1)- 10V 

c. Vds (V2)- 30V 

 

For Drain Characteristic: 

 

1. Go to analyses and simulation- DC sweep. In the DC sweep window set the following 

values: 

Source1:  

Source: Vds  

Start Value: 0 
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Stop Value: 10 

Increment: 2 

2. Tick out the “use source 2” and set the following values:  

Source2:  

Source: Vgs  

Start Value: 0 

Stop Value: 5 

Increment: 1 

5. Then save it. 

6. Go to analyses and simulation- DC sweep and select the value I(JQ1_ A[ID]) and click on 

add option. 

7. Then run the simulation and observe the Drain characteristic. 

 

For Transfer Characteristic: 

1. Go to analyses and simulation-DC sweep. 

2. In the DC sweep window set the following values:  

Source1: 

Source: Vgs  

Start Value: 0 

Stop Value: 5 

Increment: 2 

3. Then save it. 

4. Go to analyses and Simulation DC sweep – Output and select the value I(JQ1_A[ID]) and 

click on add option. 

5. Then run the simulation and observe the transfer characteristics. 

 

Characteristics: 

                 Drain Characteristics                                                 Transfer Characteristics 

 
 

Conclusion: - Drain & Transfer characteristics of JFET are verified. 
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Experiment: 04 

Plot the transfer and drain characteristics of n-channel MOSFET and calculate its 
parameters, namely, drain resistance, mutual conductance and amplification factor. 

 

Aim: Determine Drain & Transfer characteristics of MOSFET.  

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

There are two types of characteristics 

1) Drain Characteristics 

2) Transfer Characteristics 

 

Drain Characteristics 

• In Drain Characteristics, the output current is plotted with respect to the Drain to source voltage 

VDS.  We make VGS (Gain to source voltage constant).  It helps us in understanding three 

regions of operation. 

• On the X-axis we plot Drain to Source voltage while on Y- Axis we plot Id (Drain current). 

• We plot the current values for different values of Vgs. 

• As we can see, the current remains constant after some drain voltage. Hence, minimum drain to 

source voltage is needed for MOSFET to work. 

• Hence, as we increase Vgs the channel width increases, and it results in more drain current ID 

 
Transfer Characteristics 

• Transfer characteristics is the graph of output current to input voltage. 

• Hence, we plot current (output) with respect to input voltage Vgs. 

• The above figure shows transfer characteristics. It is also known as Transconductance curve. 
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• Initially, when there is no Vgs (gate to source voltage) very fewer current flows. It is in micro 

amps. 

• When Vgs is positive, the drain current increases slowly. 

• After that there is a rapid increase in drain current corresponding to increase inVgs. 

 
Procedure: 

1) Start MULTISIM. A blank circuit window will appear on the screen along with a component 

tool bar. 

2) Using component tool bar, place all the components on the circuit window and wire the 

circuit. 

3) Connect the circuit as shown in circuit diagram. 

4) Components Required-MOSFET (2N7000), Vgs (V1)- 12V, Vds (V2)- 12V. 

 

 
 

 For Drain Characteristic: 

1) Go to analyses and simulation- DC sweep. 

2) In the DC sweep window set the following values:  

Source1: 

Source: Vgs 

Start Value: 0 

Stop Value: 5 

Increment: 0.5 

3) Then save it. 

4) Go to analyses and simulation- DC sweep. 

5) In output window click on add expression and select “-” and I (Vds).  

6) Then run the simulation and observe the Drain characteristic. 
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For Transfer Characteristic: 

1) Go to analyses and simulation- DC sweep. 

2) In the DC sweep window set the following values: 

Source1:  

Source: Vgs 

Start Value: 0 

Stop Value: 5 

Increment: 0.5 

3) Then save it. 

4) Go to analyses and simulation – DC sweep output  

5) In output window click on add expression and select “-” and I (Vds). 

6) Then run the simulation and observe the transfer characteristics. 

  

Characteristics: 

                    Drain Characteristics                                       Transfer Characteristics 

 
 

Conclusion: Drain & Transfer characteristics of MOSFET are verified.  
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Experiment: 05 

Design and test Emitter Follower 

AIM:  To study the input and output characteristics of common emitter connection. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

A transistor can be connected in a circuit in the following three ways: 

1) Common base connection 

2) Common emitter connection 

3) Common collector connection  

 

Common Emitter Connection:  

 
• In the above circuit arrangement, input is applied between base & emitter & output is obtained 

from collector & emitter. 

• Here, emitter is common to both input & output circuits, hence named CE connection. 
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Current Amplification Factor (Β) 

It is the ratio of the change in IC to change in IB. β=ΔIC/ΔIB 

 

Input Characteristics 

• It is the curve between IB and VBE. 

• Keeping VCE constant, when VBE is increased, IB increases less rapidly. This means that it 

has high input resistance than that of CB circuit. 

• Input Resistance (ri) is the ratio of the change in VBE to change in IB at constant VCE. 

• Input resistance (ri) =ΔVBE/ΔIB at constant VCE. 

 

Output Characteristics 

• It is the curve drawn between IC and VCE at constant IB. 

• By keeping IB constant when VCE is increased, IC also increases slowly up to knee voltage. 

• When VCE is increased beyond knee voltage, the collector current becomes almost 

constant. 

•  Output resistance (rO) is the ratio of the change in VCE to change in IC. Output resistance 

(rO) =ΔVCE/ΔIC at constant IB. 

 

 
 

Procedure For Input Characteristics:  

1) Adjust collector to emitter voltage VCE (using VR2) at some suitable value (say at -2 v) and 

keep it constant. 

2) Adjust base to emitter voltage VBE (using VR1) so that base current shows value20µA. 

3) Note down base to emitter voltage VBE. 

4) Increase VBE in small steps and note the corresponding base current IB. 

5) Repeat step number 1, 2, 3 and 4 for other values of VCE (say at -4v, -6v, -8v). 

6) Plot a graph by taking base voltage VBE along X axis and base current along Y axis as 

shown in the figure. 

7) Draw tangent VBE-IB curve and determine its slope. 

 

Procedure For Output Characteristics:  

1) Set collector voltage VCE= 0.5 v. 

2) Adjust the base current IB to 50 µA using VR1. 

3) Note down the corresponding collector current IC. 

4) Gradually increase the collector voltage in small steps (i.e., say -2v, -2.5v, -3.0v …-8v). 
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5) Note the corresponding collector current IC keeping the base current IC keeping the base 

current IB constant. 

6) Repeat step number 6 and 7 for other values of base current IB (say 75 µA, 100µA etc). 

7) Plot a graph by taking collector voltage VCE along X axis and collector current IC along Y 

axis. 

8) Draw a tangent VCE- IC curve and determine its slope. 

 

Observations for Input Characteristics:  

S. No 
Collector base voltage 

(VC E in volts) 

Base current in 

(IB)µA 

Collector emitter voltage 

(VB E in volts) 

1 

-2V / -4V / -6V 

  

2   

3   

4   

5   

 

Observations for Output Characteristics:  

S. No 
Base current 

(IB) in µA 
Collector current in 

(IC) µA 

Collector emitter voltage 

(VCE in volts) 

1    

2   

3   

4   

5   

 

Conclusion: Verification of Emitter Follower is done. 
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Experiment: 06 

Design and plot the frequency response of Common Source JFET/MOSFET amplifier 

 

Aim: To obtain the frequency response of MOSFET amplifier in common source configuration 

with given specifications. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

The MOSFET structure has become the most important device structure in the electronics industry. 

It dominates the integrated circuit technology in Very Large Scale Integrated (VLSI) digital circuits 

based on n-channel MOSFETs and Complementary n- channel and p-channel MOSFETs (CMOS). 

The technical importance of the MOSFET results from its low power consumption, simple 

geometry, and small size, resulting in very high packing densities and compatibility with VLSI 

manufacturing technology. Two of the most popular configurations of small-signal MOSFET 

amplifiers are the common source and common drain configurations. The common source circuit is 

shown below. The common sources, like all MOSFET amplifiers, have the characteristic of high 

input impedance. High input impedance is desirable to keep the amplifier from loading the signal 

source. This high input impedance is controlled by the bias resistors R1 and R2). Normally the 

value of the bias resistors is chosen as high as possible. However, too big a value can cause a 

significant voltage drop due to the gate leakage current. A large voltage drop is undesirable because 

it can disturb the bias point. For amplifier operation the MOSFET should be biased in the active 

region of the characteristics. 

 

Procedure: 

1. Set up the circuit as shown in the figure with an input signal of 0.2V (peak-to-peak) at 1000 

Hz.  

2. Observe the output on the CRO.  

3. Vary the frequency of the input signal over a range of values (from 50Hz to a few MHz) to 

obtain the frequency response which is a graph between log f (x-axis) and gain in dB (y-

axis). 
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Circuit Diagram: 

 
Fig. 1 Circuit diagram of MOSFET amplifier 

 

Observation: 

Frequency 

f 

Hz 

Input voltage 

Vi 

V 

Output voltage 

Vi 

V 

Gai n  

(Vo /       Vi) 

Gain 
20 log(Vo/ Vi)  

dB 

     

 

Graph (to be obtained): 

 
Fig 2. Frequency response 

 

Result: The required common source MOSFET amplifier was designed and set up to obtain the 

required frequency response. 
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Experiment: 07 

Test the Opamp Comparator with zero and non zero reference and obtain the Hysteresis 
curve 

 

Aim:  Verify the operation of an op – amp as (a) voltage comparator circuit and (b) Zero Crossing 

Detector. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

Voltage Comparator: The circuit diagram shows an op-amp used as a comparator. A fixed 

reference voltage Vref is applied to the (-) input, and the other time–varying signal voltage Vin is 

applied to the (+) input; Because of this arrangement, the circuit is called the non-inverting 

comparator.  Depending upon the levels of Vin and Vref, the circuit produces output. In short, the 

comparator is a type of analog-to- digital converter. At any given time, the output waveform shows 

whether Vin is greater or less than Vref. The comparator is sometimes also called a voltage-level 

detector because, for a desired value of Vref, the voltage level of the input Vin can be detected. 

 

Zero crossing detector: ZCD is a voltage comparator that switches the output between +Vsat and 

–Vsat (Vsat: Saturation voltage almost equal to 14V) when the input crosses zero reference voltage. 

Then what is a comparator? In simple words comparators are basic operational amplifier circuits 

that compare two voltages simultaneously and switches the output according to the comparison. We 

can say zero crossing detection circuit is a comparator example. Inverting zero cross detector circuit 

schematic using op amp 741 IC is shown below along with working, input output wave forms. 

 

Procedure: 

1. Set up circuit as shown in the connection diagram.  

2. Set the input voltage 20 V peak to peak, 1 kHz in function generator, and apply input signal to 

the circuit.  

3. Observe the output waveform in CRO.  

4. Obtain the response for different Vr (for comparator circuit only). 

  

 

 

 

Circuit Diagram:  
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Voltage Comparator Circuit 

 
 

Zero Crossing Detector 

 
 

 

Observation table: 

 

Sl. No Vin Vref Vo 

1    

2    

3    

 

 

Conclusion: The Opamp Comparator with zero and non zero reference is tested and verified.   
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Experiment: 08 

Design and test Full wave Controlled rectifier using RC triggering circuit 

 

Aim:  To design and test Full Wave Controlled Rectifier by using RC Triggering Circuit. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

A thyristor is a four-layer 3 junction p-n-p-n semiconductor device consisting of at least three p-n 

junctions, functioning as an electrical switch for high power operations. It has three basic terminals, 

namely the anode, cathode and the gate mounted on the semiconductor layers of the device.  

 

On giving the supply, we get the required V-I characteristics of a thyristor show in the figure below 

for anode to cathode voltage Va and anode current Ia as we can see from the circuit diagram. A 

detailed study of the characteristics reveal that the thyristor has three basic modes of operation, 

namely the reverse blocking mode, forward blocking (off-state) mode and forward conduction (on-

state) mode. Which are discussed in great details below, to understand the overall characteristics of 

a thyristor. 

 

Circuit diagram: 
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Waveforms: 

 
 

Tabulation: 

SL NO. FIRING ANGLE (α) VDC 

   

 

Procedure: 

1. Connect the circuit as per circuit diagram. 

2. Make sure that R position must be High level before turn ON the power supply 3. 

3. Turn ON the power supply and vary the firing angle (R value) step by steps and note down 

the reading of alpha vs Vdc. 

4. Find the resistance value by using ohm’s law. 

 

Conclusion: Design and testing of Full Wave Controlled Rectifier by using RC Triggering Circuit 

is completed. 
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Experiment: 09 
Design and test Precision Half wave and full wave rectifiers using OpAmp 

 

Aim: Design and verify a precision full wave rectifier. Determine the performance parameters. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory 

The use of Operational amplifiers can improve the performance of a wide variety of signal 

processing circuits. In rectifier circuits, the voltage drop that occurs with an ordinary semiconductor 

rectifier can be eliminated to give precision rectification. 

The below shown circuit is the precision full wave rectifier. It consists of following sections: 

1. Precision half-wave rectifier 

2. Inverting summing amplifier 

The input voltage Vin is applied to one terminal of the summing amplifier along with resistor R3 

and to the input of the precision rectifier. The output of precision rectifier is applied to another 

terminal of summing amplifier. The precision half-wave rectifier circuit uses an inverting amplifier 

configuration. 

 

 
Fig 1. Precision Half Wave Rectifier circuit 
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Fig 2. Precision Full Wave Rectifier circuit 

Procedure 

 

1. Connections are made as per the circuit diagram shown in Fig. 1 and Fig. 2 

2. Apply sinusoidal input of 0.5V peak to peak at the inverting terminal of the op-amp. 

3. Note down the output voltage and observe the direction of the output on the CRO. 

4. Calculate the output voltage and the gain of the circuit. 

5. Draw the graph. 

 

Output 

 
Fig 3. Precision Half Wave rectifier circuit 
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Fig 4. Precision Full Wave rectifier circuit 

 

Conclusion: Design and verification of a Precision full wave rectifier is completed. 
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Experiment: 10 

Design and test RC phase shift  oscillator 

 

Aim: To design and study the working of an RC Phase Shift oscillator using BJT. 

 

Equipment Required: 

Hardware- Computer  

Software- Multisim Software 

 

Theory: 

RC-Phase shift Oscillator has a CE amplifier followed by three sections of RC phase shift 

feedback Networks; the output of the last stage is return to the input of the amplifier. The values of 

R and C are chosen such that the phase shift of each RC section is 60º.Thus the RC ladder network 

produces a total phase shift of 180º between its input and output voltage for the given frequencies. 

Since CE Amplifier produces 180 º phases shift the total phase shift from the base of the transistor 

around the circuit and back to the base will be exactly 360º or 0º. This satisfies the Barkhausen 

condition for sustaining oscillations and total loop gain of this circuit is greater than or equal to 1, 

this condition used to generate the sinusoidal oscillations. 

 

Circuit Diagram: 
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Output: 

 

 
 

Conclusion: Design and testing of RC phase shift oscillator is verified. 
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Experiment: 11(Virtual Lab) 
Design and test Inverting Amplifier using OP Amp 

AIM: To design and study the working of an Inverting Amplifier using OP Amp. 

Components/ Equipment’s Required: 

Sl.No Component Quantity Specification 

1 Capacitor 3 100pF 

2 Resistors 5 100kΩ,10KΩ 

3 OP Amp 1 µA 741 

5 CRO 1 40 M Hz, 1MΩ, 25pF 

6 DC source 1 +12V 

7 Connecting wires Few   

8 Probes 2  

 

Circuit Diagram: 

 

 
Design:  

 
The close loop gain (Acl) is given by,  
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Output voltage (Vout) is given by, 

 
 

 

 

 
 

Virtual Lab Link :  

https://be-iitkgp.vlabs.ac.in/exp/non-inverting-amplifiers/simulation/inverting_opamp.html 

 

Conclusion: Design and study of an Inverting Amplifier using OP Amp is verified. 

https://be-iitkgp.vlabs.ac.in/exp/non-inverting-amplifiers/simulation/inverting_opamp.html

