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                                                         SAFETY PRECAUTIONS                              

                                            ( Electricity is a good servant but a bad master ) 

 

1. SAFETY is of paramount importance in the Electrical Engineering Laboratories. 

2. Electricity NEVER EXECUSES careless persons. So exercise enough care and attention in 

handling electrical equipment and follow safety practices in the laboratory. 

3. Avoid direct contact with any voltage source and power line voltages. (Otherwise, any such 

contact may subject you to electrical shock) 

4. Wear rubber-soled shoes. (To insulate you from earth so that even if you accidentally contact 

a live point, current will not flow through your body to earth and hence you will be protected 

from electrical shock) 

5. Wear laboratory-coat and avoid loose clothing. (Loose clothing may get caught on an 

equipment/instrument and this may lead to an accident particularly if the equipment happens 

to be a rotating machine) 

6. Girl students should have their hair tucked under their coat or have it in a knot. 

7. Do not wear any metallic rings, bangles, bracelets, wristwatches and neck chains. (When you 

move your hand/body, such conducting items may create a short circuit  or may touch a live 

point and thereby subject you to electrical shock) 

8. Be certain that your hands are dry and that you are not standing on wet floor. (Wet parts of 

the body reduce the contact resistance thereby increasing the severity of the shock) 

9. Ensure that the power is OFF before you start connecting up the circuit.(Otherwise you will be 

touching the live parts in the circuit) 

10. Get your circuit diagram approved by the staff member and connect up the circuit strictly as 

per the approved circuit diagram. 

11. Check power chords for any sign of damage and be certain that the chords use safety plugs and 
do not defeat the safety feature of these plugs by using ungrounded plugs. 

12. When using connection leads, check for any insulation damage in the leads and avoid such 

defective leads. 

13. Do not defeat any safety devices such as fuse or circuit breaker by shorting across it. 

Safety devices protect you and your equipment. 

14. Switch on the power to your circuit and equipment only after getting them checked up and 

approved by the staff member. 

15. Do not make any change in the connection without the approval of the staff member. 

16. In case you notice any abnormal condition in your circuit switch off the power to your circuit 

immediately and inform the staff member. 
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EXP NO:1    STUDY OF STANDARD CIRCUIT SYMBOLS OF ELECTRONIC DEVICES 

 
           AIM 

            To study and draw the standard circuit symbols of electronic devices. 

Wires and connections 

 Component   Circuit Symbol  Function of Component 

Wire  

To pass current very easily from one part 
of a circuit to another. 

Wires joined 

 

A 'blob' should be drawn where wires are 
connected (joined), but it is sometimes 
omitted. Wires connected at 'crossroads' 
should be staggered slightly to form two T-
junctions. 

Wires not joined 

 

In complex diagrams it is often necessary 
to draw wires crossing even though they 
are not connected. A blob is used in such 
cases. 

 

Power Supplies 

 Component   Circuit Symbol  Function of Component 

Cell 

 

Supplies electrical energy. 
The larger terminal (on the left) is positive (+). 
A single cell is often called a battery, but strictly 
a battery is two or more cells joined together. 

Battery 

 

Supplies electrical energy. A battery is more 
than one cell. 
The larger terminal (on the left) is positive (+). 

DC supply 
 

Supplies electrical energy. 
DC = Direct Current, always flowing in one 
direction. 

AC supply 
 

Supplies electrical energy. 
AC = Alternating Current, continually changing 
direction. 

Fuse 
 

A safety device which will 'blow' (melt) if the 
current flowing through it exceeds a specified 
value. 

Transformer 

 

Two coils of wire linked by an iron core. They 
are used to step up  and step down AC voltages. 
Energy is transferred between the coils by the 
magnetic field in the core. There is no electrical 
connection between the coils. 
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Earth 
(Ground) 

 

A connection to earth. For many electronic 
circuits this is the 0V of the power supply, but 
for mains electricity and some radio circuits it 
really means the earth(Also known as ground). 

Output Devices: Lamps, Heater, Motor, etc. 

 Component   Circuit Symbol  Function of Component 

Lamp (lighting) 

 

A transducer which converts electrical energy 
to light. This symbol is used for a lamp 
providing illumination, for example a car 
headlamp or torch bulb. 

Lamp (indicator) 

 

A transducer which converts electrical energy 
to light. This symbol is used for a lamp which is 
an indicator, for example a warning light on a 
car dashboard. 

Heater 
 

A transducer which converts electrical energy 
to heat. 

Motor 

 

A transducer which converts electrical energy 
to kinetic energy (motion). 

Bell 

 

A transducer which converts electrical energy 
to sound. 

Buzzer 

 

A transducer which converts electrical energy 
to sound. 

Inductor 
(Coil, Solenoid) 

 

A coil of wire which creates a magnetic field 
when current passes through it. It may have an 
iron core inside the coil. It can be used as a 
transducer converting electrical energy to 
mechanical energy by pulling on something. 

 

Switches 

 Component   Circuit Symbol  Function of Component 

Push Switch 
(push-to-make)  

A push switch allows current to flow only 
when the button is pressed. This is the 
switch used to operate a doorbell. 

Push-to-Break 
Switch 

 

This type of push switch is normally closed 
(on), it is open (off) only when the button 
is pressed. 

On-Off Switch 
 

SPST = Single Pole, Single Throw. 
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(SPST) An on-off switch allows current to flow 
only when it is in the closed (on) position. 

2-way Switch 
(SPDT) 

 

SPDT = Single Pole, Double Throw. 
A 2-way changeover switch directs the 
flow of current to one of two routes 
according to its position. Some SPDT 
switches have a central off position and 
are described as 'on-off-on'. 

Dual On-Off Switch 
(DPST) 

 

DPST = Double Pole, Single Throw. 
A dual on-off switch which is often used to 
switch mains electricity because it can 
isolate both the live and neutral 
connections. 

Reversing Switch 
(DPDT) 

 

DPDT = Double Pole, Double Throw. 
This switch can be wired up as a reversing 
switch for a motor. Some DPDT switches 
have a central off position. 

Relay 

 

An electrically operated switch, for 
example a 9V battery circuit connected to 
the coil can switch a 230V AC mains circuit. 
NO = Normally Open, COM = Common, 
NC = Normally  Closed. 

Resistors 

 Component   Circuit Symbol  Function of Component 

Resistor 

 

A resistor restricts the flow of current.sA 
resistor is used with a capacitor in a timing 
circuit. 
Some publications still use the old resistor 
symbol:   

Variable Resistor 
(Rheostat) 

 

This type of variable resistor with 2 contacts 
(a rheostat) is usually used to control current. 
Examples include: adjusting lamp brightness, 
adjusting motor speed, and adjusting the 
rate of flow of charge into a capacitor in a 
timing circuit. 

Variable Resistor 
(Potentiometer) 

 

This type of variable resistor with 3 contacts 
is usually used to control voltage. It can be 
used like this as a transducer converting 
position (angle of the  to an electrical signal. 

Capacitors 

 Component   Circuit Symbol  Function of Component 
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Capacitor 

 

A capacitor stores electric 
charge. A capacitor is used 
with a resistor in a timing 
circuit. It can also be used as 
a filter, to block DC signals 
but pass AC signals. 

Capacitor, polarised 

 

 This type must be connected 
the correct way round. A 
capacitor is used with a 
resistor in a timing circuit. It 
can also be used as a filter. 

Variable Capacitor 

 

A variable capacitor is used 
in a radio tuner. 

Trimmer Capacitor 

 

This type of variable 
capacitor  is operated with a 
small screwdriver or similar 
tool. It is designed to be set 
when the circuit is made.  

Diodes 

 Component   Circuit Symbol  Function of Component 

Diode 

 

A device which only allows current to flow in one 
direction. 

LED 
Light Emitting Diode 

 

A transducer which converts electrical energy to 
light. 

Zener Diode 

 

A special diode which is used to maintain a fixed 
voltage across its terminals. 

Photodiode 

 

A light-sensitive diode. 

 

Transistors 

 Component   Circuit Symbol  Function of Component 

Transistor NPN 

 

A transistor amplifies current. It can be used with other components to 
make an amplifier or switching circuit. 
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Transistor PNP 

 

A transistor amplifies current. It can be used with other components to 
make an amplifier or switching circuit. 

Phototransistor 

 

A light-sensitive transistor. 

Audio and Radio Devices 

 Component   Circuit Symbol  Function of Component 

Microphone 

 

A transducer which converts sound to electrical energy. 

Earphone 

 

A transducer which converts electrical energy to sound. 

Loudspeaker 

 

A transducer which converts electrical energy to sound. 

Piezo Transducer 

 

A transducer which converts electrical energy to sound. 

Amplifier 
(general symbol) 

 

An amplifier circuit with one input. Really it is a block diagram 
symbol because it represents a circuit rather than just one 
component. 

Aerial 
(Antenna) 

 

A device which is designed to receive or transmit radio signals. It 
is also known as an antenna. 

Meters and Oscilloscope 

 Component   Circuit Symbol  Function of Component 

Voltmeter 

 

A voltmeter is used to measure voltage. 
The proper name for voltage is 'potential difference', but 
most people prefer to say voltage! 
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Ammeter 

 

An ammeter is used to measure current. 

Galvanometer 

 

A galvanometer is a very sensitive meter which is used to 
measure tiny currents, usually 1mA or less. 

Ohmmeter 

 

An ohmmeter is used to measure resistance. Most 
multimeters have an ohmmeter setting. 

Oscilloscope 

 

An oscilloscope is used to display the shape of electrical 
signals and it can be used to measure their voltage and time 
period. 

Sensors (input devices) 

 Component   Circuit Symbol  Function of Component 

LDR 

 

A transducer which converts brightness (light) to resistance 
(an electrical property). 
LDR = Light Dependent Resistor 

Thermistor 

 

A transducer which converts temperature (heat) to resistance 
(an electrical property). 

Logic Gates 

Logic gates process signals which represent true (1, high, +Vs, on) or false (0, low, 0V, off). 

Gate 
Type 

Traditional Symbol IEC Symbol Function of Gate 

NOT  

  

A  NOT gate can only have one input. The 'o' on the 
output means 'not'. The output of a NOT gate is the 
inverse (opposite) of its input, so the output is true 
when the input is false. A NOT gate is also called an 
inverter. 

AND  

  

An AND gate can have two or more inputs. The 
output of an AND gate is true when all its inputs are 
true. 

NAND  

  

A NAND gate can have two or more inputs. The 'o' 
on the output means 'not' showing that it is 
a Not AND gate. The output of a NAND gate is true 
unless all its inputs are true. 

OR 

  

An OR gate can have two or more inputs. The 
output of an OR gate is true when at least one of its 
inputs is true. 
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NOR 

  

A NOR gate can have two or more inputs. The 'o' on 
the output means 'not' showing that it is 
a Not OR gate. The output of a NOR gate is true 
when none of its inputs are true. 

EX-OR 

  

An EX-OR gate can only have two inputs. The output 
of an EX-OR gate is true when its inputs are 
different (one true, one false). 

EX-
NOR 

  

An EX-NOR gate can only have two inputs. The 'o' 
on the output means 'not' showing that it is 
a Not EX-OR gate. The output of an EX-NOR gate is 
true when its inputs are the same. 

 
RESULT 
Studied and drawn the standard circuit symbols of electronic devices. 
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EXP NO:2         STUDY OF  ELECTRONIC COMPONENTS 

 

AIM 

To study and draw the various electronic components. 

Passive electronic components: 

These components can store or maintains energy either in the form of current or voltage.  

Resistors 

A resistor is a two-terminal passive electronics component, used to oppose or limit the current. Resistor 

works based on the principle of Ohm’s law which states that “voltage applied across the terminals of resistor 

is directly proportional to the current through it. 

V=IR   Where R is the constant called resistance and The units of the resistance is ohms 

 

Resistors are further classified based on the following specifications such as the power rating, type of 

material used and resistance value. This resistor types are used for different applications. 

Fixed resistors: 

This type of resistor is used to set the right conditions in an electronic circuit. The values of resistance in 

fixed resistors are determined during the design phase of the circuit, based on this there is no need to adjust 

the circuit. 
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Variable resistors: 

A device that is used to change the resistance according to our requirements in an electronic circuit is known 

as a variable resistor. These resistors comprise of a fixed resistor element and a slider which taps on to the 

resistor element. Variable resistors are commonly used as a three terminal device for calibration of the 

device. 

Capacitors 

A capacitor made from two conductive plates with an insulator between them and it stores electrical energy 

in the form of an electric field. A capacitor blocks the DC signals and allows the AC signals and also used with 

a resistor in a timing circuit. 

The stored charge is Q=CV  where C is the capacitance of a capacitor and 

V is the applied voltage. 

 

These capacitors are different types like film, ceramic, electrolytic and variable capacitors. For finding its 

value number and color coding methods are used and it also possible to find the capacitance value with LCR 

meters. 

Inductors 

An inductor is also referred as AC resistor which stores electrical energy in the form of magnetic energy. It 

resists in the changes in the current and the standard unit of inductance is Henry. Capability of producing 

magnetic lines is referred as inductance. 

The inductance of the inductor is given as L= (µ.K.N2.S)/I. 

L is inductance, µ is Magnetic permeability, K is magnetic coefficients is the Cross section area of  coil, 

N is the Number of turns of the coils, And I is the Length of the coil in axial direction. 
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Active Electronic Components 

These components rely on a source of energy and are able to control the electron flow through them. Some 

of these components are semiconductors like diodes, transistors, integrated circuits, various displays like 

LCD, LED, CRTs and power sources like batteries, PV cells and other AC and DC supply sources. 

Diodes 

A diode is a device that allows current to flow in one direction and usually made with semiconductor 

material. It has two terminals, anode and cathode terminals. These are mostly used in converting circuits like 

AC to DC circuits. These are different types like PN diodes, Zener diodes, LEDs, photo diodes, etc. 
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Transistors 

A transistor is a three terminal semiconductor device. Mostly it is used as switching device and also as an 

amplifier. This switching device can be a voltage or current controlled.By controlling the voltage applied to 

the one terminal controls the current flow through the other two terminals. Transistors are of two types, 

namely bipolar junction transistor (BJT) and field effect transistors (FET). And further these can be PNP and 

NPN transistors. 

 

Integrated Circuits 

An Integrated circuit is a special component which is fabricated with thousands of transistors, resistors, 

diodes and other electronic components on a tiny silicon chip. These are the building blocks of current 

electronic devices like cell phones, computers, etc. These can be analog or digital integrated circuits. Mostly 

used ICs in electronic circuits are Op-amps, timers, comparators, switches ICs and so on. These can be 

classified as linear and nonlinear ICs depending on its application. MA'DIN POLYTECHNIC COLLEGE
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POWER DIODE   

Power Diode is the two terminal(namely anode and cathode) two layer(P-N) device which is used in most of 

the power electronics circuits. The power semiconductor diode is similar to low power PN junction diode 

(signal diode). In fact, power diode is more complex in structure and in operation than their low power 

counterparts. This complexity happens because low power device must be modified to make them suitable for 

high power applications. 

When the anode terminal is positive with respect to cathode, it is known as forward biased. When the 

anode terminal is negative with respect to the cathode, it is known as reverse biased.  

 

                           

                                                       

              SYMBOL                                 CONTRUCTION                           V I   CHARACTERISTICS     

 

 

SCR 

  SCR or Thyristor is a rectifier with a control element in facts it consists of 3 diodes connected back to back 

with a gate connection. It is widely used as a switching device in power control applications. It can control load 

by switching current OFF & ON up to many thousands time in a second. 

CONTRUCTION:- It is a 3 terminal 4 layer transistor. The layers being alternately of P-type & N-type silicon. It 

has 3 junctions J1,J2 & j3and 3 terminals known as Anode(A) ,Cathode(K) & Gate(G). The gate is connected to 

the inner P-type layer. The junction of gate is to control the firing of SCR.        

MA'DIN POLYTECHNIC COLLEGE
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        SYMBOL                                  CONTRUCTION                                                   V I   CHARACTERISTICS     

 

 DIAC 

It is nothing but a TRIAC without its gate terminal. Its equivalent circuit is a pair of inversed four layer diodes. 

It can breakdown in either direction. When A1 is positive, the current path is P2-N2-P1-N1 similarly when A2 

is positive, the current path is P1-N2-P2-N3. 

A1 A2                                                                                                             

            SYMBOL                                   CONTRUCTION                                            V I     CHARACTERISTICS 

DIAC is designed to trigger TRIAC and provide protection against over voltages. By imaging it has two diodes 

connected in series, voltage applied across it either direction turns on one diode, reverse biasing to other. So 

it can be switched off to on state for either polarity.  

DIAC has symmetrical bi-direction of switching characteristics. Because of these feature, DIACs are 

frequently used as triggering devices in TRIAC phase control circuits. 

TRIAC 

It is a 5 layer bi-directional device. It can conduct by both +ve & -ve voltages at its anode, with both +ve & -

ve voltages at gate. It behaves like two SCRs connected in parallel , upside down with respect to each other. So 

anode of one is tied to cathode of other and their gates are tied together. Hence anode and gate voltages 

applied in either direction will fire a triac because they would fire at least one of the two SCRs which are in 

opposite direction. Since triac responds to both +ve & -ve voltages at the anode, the concept of cathode used 

for SCR is dropped. Instead of that the two detrudes called AI &A2.  
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        SYMBOL        CONTRUCTION                      EQUALENT CIRCUIT                    V I CHARACTERISTICS       

UJT 

UJT (Uni Junction Transistor) differ from the ordinary diode in that it has 3 terminals called Base 1 (B1),       

Base 2(B2) and Emitter (E). It has no ability to amplify the signals but it has the ability to control a large AC 

power with a small signal. Uni Junction Transistor also exhibits negative resistance characteristics which makes 

it useful as an oscillator.  

                                   

          SYMBOL                           CONTRUCTION                          V I CHARACTERISTICS       

RESULT  

Studied and drawn the various electronic components. 
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EXP NO:3       FAMILIARISATION OF LOGIC GATES 

AIM 

Familiarization  of  logic gates  and  to  verify  the  truth table  for  different  Ices. 

COMPONENTS AND EQUIPMENTS REQUIRED 

Digital trainer kit, digital IC tester, IC 7432,7408,7404,7402,7400,7486 and connection wires. 

THEORY 

The logic functions frequently involved in the design of digital systems are AND,OR,NAND,NOR,NOT 

and EX-OR.NOT circuit performs a logical invertion. The AND gate performs a logical multiplication. 

The OR gate perform logical addition. The NAND gate is a contraction of NOT-AND and implies a 

NAND function with a complimented output. The NOR gate is a contraction of NOT-OR and implies 

a NOR function with a complimented output. The EX-OR gate is widely used logic function for 

special arithmetic operations. In this if any one of the input is high output also high.    

PROCEDURE 
 
1. Check the IC using a digital IC tester. 
2. Place the IC on the kit and switch on the kit. 
3. Check the output by applying different combination of input. 
4. Repeat the procedure for all the given ICs. 
  
 
 
 
OR GATE 
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AND GATE(7408) 
 

                                        
 
 
 
 
 
 
 
NOT GATE(7404) 
 

              

 

 

 

 

NAND GATE(7400) 
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NOR GATE(7402) 

                                                                                                  

 

 

EX-OR GATE(7486) 

                               

 

 

 

RESULT 
 
Familiarized the logic gates and verified the truth table for different Ics. 
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EXP NO:4           HALFWAVE RECTIFIER 

AIM 

To study the characteristics of a half wave rectifier. 

COMPONENTS AND EQUIPMENTS REQUIRED 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
 

TRANSFORMER 
DIODE 
RESISTOR 
CAPACITOR 
BREAD BOARD 
CONNECTING WIRES 

0-12V 
IN 4001 
1KΩ 
470 μF , 25 V 
 
 
 

1 NO 
1 NO 
1 NO 
1 NO 
1 NO 
AS REQUIRED 

 

THEORY 

A rectifier converts AC to pulsating DC by eliminating the negative half cycle of the input voltage . During 
positive half cycle of the input voltage, upper end of the secondary of the transformer is positive and lower 
end is negative. Therefore the diode is forward biased and hence it conducts and out put voltage is equal to 
input voltage. 
     During  negative half cycle of the input voltage, upper end of the secondary of the 
transformer is negative and lower end is positive. Therefore the diode is reverse biased and hence it does 
not conduct and out put voltage is equal to zero. 
 
  Vrms = Vm /2     Vdc= Vm / ∏ 
 
Ripple factor= Ripple voltage/dc voltage 

ᵞ =    
𝑉𝑟𝑚𝑠

𝑉𝑑𝑐
 

2

− 1  =1.21 

 
 

PROCEDURE 
 

      1. Set up the circuits on bread board  
      2.Observe wave form across RL on the CRO. 

3.Note the peak value 
      4.Calculate the ripple factor and Vdc using the equations. 

5.Repeat the same procedure with filter circuit. 
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CIRCUIT DIAGRAM 
 
                              

 

 

OBSERVATION 
 
Ripple Factor = ripple voltage/dc voltage 
     
                       = ……….Vac/………..Vdc 
                       = ………….. 
 
Amplitude= Number of vertical divisions× volts/division 
 
Time Period= Number of horizontal divisions× seconds/division 
 
Peak to Peak Amplitude (Vpp)     = ……………..× ………….volts 
                                                       = ………volts 
Maximum voltage (Vm) =Vpp/2  = ………volts 
Time Period (T)                             =……………..× ………….ms 
                                                            = ………ms 
Frequency (Hz)                              = 1/T 
                                                       = ………………… 
                                                       = ……..Hz 
 
 
 
RESULT 
  Studied the characteristics of  half wave rectifier. 
 Theoretical value of  ripple factor =………... 
              Practical value of ripple factor =…………… 
 Difference between Theoretical value and  Practical value =………... 
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EXP NO:5              CENTRE TAPPED RECTIFIER 

AIM 

 To study the characteristics of   a centre tapped rectifier. 

COMPONENTS AND EQUIPMENTS REQUIRED 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
 

TRANSFORMER 
DIODE 
RESISTOR 
CAPACITOR 
BREAD BOARD 
CONNECTING WIRES 

9-0-9V 
1N 4001 
1KΩ 
470 μF , 25 V 
 
 
 

1 NO 
2 NO 
1 NO 
1 NO 
1 NO 
AS REQUIRED 

 

THEORY 

A rectifier converts AC to pulsating DC.During positive half cycle of the input voltage, upper end of the 
secondary of the transformer is positive and lower end is negative. Therefore the diode D1 is forward biased 
and diode D2 is reverse biased .Therefore D1 conducts and out put voltage is equal to input voltage. 
     During negative half cycle of the input voltage, upper end of the secondary of the 
transformer is negative and lower end is positive. Therefore the diode D1 is reverse biased and diode D2 

forward biased, hence it conducts and output voltage is same as that of positive half cycle. 
 
Vrms = Vm / 2     Vdc=2 Vm / ∏ 
 
Ripple factor = Ripple voltage/dc voltage 

ᵞ =    
𝑉𝑟𝑚𝑠

𝑉𝑑𝑐
 

2

− 1  =0.48 

 
 
 
 
PROCEDURE 
 

1.  Set up the circuits on bread board  
2. Observe the transformer secondary voltage(Vac) and wave form across RL on the CRO. 
3. Note the peak value 
4. Calculate the ripple factor and Vdc using the equations. 
5. Repeat the same procedure with filter circuit. 
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CIRCUIT DIAGRAM 
 
 
 

 
 
 
 

OBSERVATION 
 
Ripple Factor = ripple voltage/dc voltage 
     
                       = ……….Vac/………..Vdc 
                       = ………….. 
 
Amplitude= Number of vertical divisions× volts/division 
 
Time Period= Number of horizontal divisions× seconds/division 
 
Peak to Peak Amplitude (Vpp)     = ……………..× ………….volts 
                                                       = ………volts 
Maximum voltage (Vm) =Vpp/2  = ………volts 
Time Period (T)                             =……………..× ………….ms 
                                                            = ………ms 
Frequency (Hz)                              = 1/T 
                                                       = ………………… 
                                                       = ……..Hz 
 
RESULT 
  Studied the characteristics of  centre tapped rectifier. 
 Theoretical value of  ripple factor =………... 
              Practical value of ripple factor =…………… 
 Difference between Theoretical value and  Practical value =………... 
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EXP NO:6      BRIDGE RECTIFIER 

 
AIM 

To study the characteristics of   a bridge  rectifier. 

COMPONENTS AND EQUIPMENTS REQUIRED 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
 

TRANSFORMER 
DIODE 
RESISTOR 
CAPACITOR 
BREAD BOARD 
CONNECTING WIRES 

0-12V 
IN 4001 
1KΩ 
470 μF , 25 V 
 
 
 

1 NO 
4  NO 
1 NO 
1 NO 
1 NO 
AS REQUIRED 

THEORY 

A rectifier converts AC to pulsating DC.During positive half cycle of the input voltage, upper end of the 
secondary of the transformer is positive and lower end is negative. Therefore the diode D1 and D3 are  
forward biased and diode D2  and D4  are reverse biased .Therefore diode D1 and  D3 conducts and out put 
voltage is equal to the input voltage. 
     During  negative half cycle of the input voltage, upper end of the secondary of the 
transformer is negative and lower end is positive. Therefore the diode D1 and D3 are reverse biased and 
diode D2 and D4  are  forward biased, hence it conducts and out put voltage is same as that of positive half 

cycle. 
 
Vrms = Vm / 2     Vdc=2 Vm / ∏ 
 
Ripple factor= Ripple voltage/dc voltage 

ᵞ =    
𝑉𝑟𝑚𝑠

𝑉𝑑𝑐
 

2

− 1   =0.48 

 
 
 
PROCEDURE 
 

1.  Set up the circuits on bread board  
2. Observe the transformer secondary voltage(Vac) and wave form across RL on the CRO. 
3. Note the peak value 
4. Calculate the ripple factor and Vdc using the equations. 
5. Repeat the same procedure with filter circuit. 
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CIRCUIT DIAGRAM 
 

 
 
 

OBSERVATION 
 
Ripple Factor = ripple voltage/dc voltage 
     
                       = ……….Vac/………..Vdc 
                       = ………….. 
 
Amplitude= Number of vertical divisions× volts/division 
 
Time Period= Number of horizontal divisions× seconds/division 
 
Peak to Peak Amplitude (Vpp)     = ……………..× ………….volts 
                                                       = ………volts 
Maximum voltage (Vm) =Vpp/2  = ………volts 
Time Period (T)                             =……………..× ………….ms 
                                                            = ………ms 
Frequency (Hz)                              = 1/T 
                                                       = ………………… 
                                                       = ……..Hz 
 
RESULT 
  Studied the characteristics of  bridge rectifier. 
 Theoretical value of  ripple factor =………... 
              Practical value of ripple factor =…………… 
 Difference between Theoretical value and  Practical value =………... 
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EXP NO:7         SINGLE STAGE AMPLIFIER 

 
AIM 

To study the characteristics of   single stage amplifier using NPN transistor and find the gain. 

COMPONENTS AND EQUIPMENTS REQUIRED 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
 

TRANSISTOR 
REGULATED DC SUPPLY 
FUNCTION GENERATOR 
RESISTOR 
CAPACITOR 
BREAD BOARD 
CONNECTING WIRES 

BC107 
0-30V 
30KHz 
47K, 2.2K, 10K, 680 ohm & 1K 
10mf 
 
 
 

1 NO 
1 NO 
1 NO 
1 NO Each 
3 NOs 
1 NO 
AS REQUIRED 

 

THEORY 

RC coupled CE amplifier is widely used in audio frequency application in Radio and TV receivers. It provides 

current, voltage and power gains. Base current controls the collector current of the common emitter 

amplifier. A small decrease in base current causes large decrease in collector current. The emitter-base 

junction should be forward biased and collector-base junction should be reverse biased for proper 

functioning of amplifier. In the circuit diagram an NPN transistor is connected as CE amplifier. Voltage 

divider bias provides good stabilization independent of the variation of 𝛽. The input signal Vin is coupled 

through CC1 to base and output voltage from collector through the CC2. 

           The input impedence of amplifier is Zin and output impedence is Zout. 

 
            The gain of amplifier is Av = output voltage / input voltage 

 
PROCEDURE 
 

1.  Set up the circuits on bread board  
2. Give 12 Vdc to the circuit using power supply. 
3. Give Vin by using function generator. 
4. Observe the input and output voltages for different frequencies. 
5. Calculate the gain. 
6. Plot the graph freqhency VS gain. 
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CIRCUIT DIAGRAM 

 

                     

 
 

 
 
Band width = FH - FL 

 
OBSERVATION 
 

SI 
No 

      Frequency (Hz) Output voltage(Vo) in volts Gain= 20 log Vo/Vin 

   
 
 

 

 

RESULT 
 
 Studied the characteristics of  single stage amplifier using NPN transistor and found the band width and 

gain. 
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EXP NO: 8                              RC PHASE SHIFT OSCILLATOR 

AIM 

To set up an RC phase shift oscillator and to observe the sinusoidal output waveform. 

COMPONENTS AND EQUIPMENTS REQUIRED 

 
SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
 
4 
 
5 
6 

POWER SUPPLY 
TRANSISTOR 
RESISTORS 
 
CAPACITORS 
 
BREAD BOARD 
CONNECTING WIRES 

12 V 
BC 107 
4.7 KΩ 
10 K, 2.2K, 47K, 680Ω 
0.01μF 
22μF  , 1μF 

1 NO 
1 NO 
3 NOS 
1 EACH 
3 NOS 
1 EACH 
1 NO 
AS REQUIRED 

 

THEORY 

An oscillator is an electronic circuit for generating an ac signal voltage with a dc supply as the only input 

requirement. The frequency of the generated signal is decided by circuit constants. An oscillator requires an 

amplifier and a positive feed back from out put to input. The barkhausen criterion for sustained oscillation is  

(1) loop gain=1 ie Aβ =1 , where A is the gain and β is the feed back factor                               

(2)  Total phase shift =00 or 3600 

A  CE amplifier introduces a 1800  phase shift and feed back network another 1800.  Feed back 

network consist of 3 RC network each produces a 600 and hence total 1800. 

Frequency of oscillation f = 1/ 2∏RC√6 

PROCEDURE 

1. Set up the amplifier part of the oscillator and test the dc conditions. 

2. Connect the feedback network and observe the sine wave on CRO and measure its amplitude and 

frequency. 
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CIRCUIT DIAGRAM 

 

 

RESULT  

Observed the sinusoidal wave form at the output of oscillator. 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

VCC_ARROW

1

2
3

4.7K 4.7K

4.7K

0.01mF 0.01mF0.01mF

1mF

22mF10K

2.2K47K

680 OHM

BC 107

Vcc +12V

V0
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EXP NO:9                                      ASTABLE MULTIVIBRATOR 

AIM 

To set up an astable mulitivibrator using transistors, study its performance and observe the wave form at 

various points. 

COMPONENTS AND EQUIPMENTS REQUIRED 
 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
7 

POWER SUPPLY 
TRANSISTOR 
RESISTORS 
CAPACITORS 
LED 
BREAD BOARD 
CONNECTING WIRES 

6 V 
BC 548 
10 KΩ, 1 KΩ 
100μF 
GREEN, RED 

1 NO 
2 NOS 
2 NOS EACH 
2 NOS 
1 EACH 
1 NO 
AS REQUIRED 

 

THEORY 

Astable multivibrator is also called free running oscillator. It does not have a stable state. This circuit transist 

from one quasi stable state to the other and back automatically depending upon the charging and 

discharging time of two capacitors.  

 When one transistor is in ON state other remains in OFF state. The collector voltage of the on 

transistor is approximately 0.3 V and that of OFF transistor is VCC. Suppose transistor Q1 is OFF and Q2 is ON. 

PROCEDURE 

1. Verify the condition of all components. 

2. Set up the circuit and observe the collector and base waveforms of both the transistors. 
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CIRCUIT DIAGRAM 

 

 

RESULT 

Observed the collector and base waveforms of  both the transistors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

2
3

1

2
3

LEDLED

IKIK 10K 10K

BC 548

BC 548

100microF 100microF

Vcc=+6V

Q1 Q2

C2C1

R1 R2

RC2RC1
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EXP NO:10                                     BI STABLE MULTIVIBRATORS 

AIM 

To set up an bistable mulitivibrator using transistors, study its performance and observe the wave form at 

various points. 

 

PROCEDURE 

1. Verify the condition of all components. 

2. Set up the circuit and observe the collector and base waveforms of both the transistors. 
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CIRCUIT DIAGRAM 

 

RESULT 

Observed the collector and base waveforms of  both the transistors. 
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EXP NO:11                                          HALF ADDER AND FULL ADDER 

AIM:  

To realise half adder and full adder. 

COMPONENTS REQUIRED: 

 IC 7486, 7408, 7432, Digital trainer kit and connecting wires 

THEORY:  

The simplest binary adder is called a half adder. It has two input bits and two output bits. One output bit is 

the sum and the other is the carry. They are represented by the sum and carry respectively in the logic 

symbol. A half adder has no provision to add a carry from the lower adder bit when binary numbers are 

added.  Full adder has provision to add a carry from the lower adder bit when binary numbers are added .It 

used to add three binary bits. 

PROCEDURE:  

 Verify whether all the components and wires are in good condition. 

 Set up the half adder circuit and feed the input bit combination 

 Observe the output corresponding to input combination and enter it in the truth table. 

 

CIRCUIT DIAGRAM 
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HALF ADDER TRUTH TABLE 

A B SUM CARRY 

0 0 0 0 

0 1 1 0 

1 0 1 0 

1 1 0 1 

 

FULL ADDER TRUTH TABLE  

A B Cin SUM CARRY 

0 0 0 0 0 

0 0 1 1 0 

0 1 0 1 0 

0 1 1 0 1 

1 0 0 1 0 

1 0 1 0 1 

1 1 0 0 1 

1 1 1 1 1 

 

RESULT  

Realised the half adder and full adder. 
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EXP NO:12                                 HALF SUBTRACTOR AND FULL SUBTRACTOR 

AIM:  

 To realise half subtractor and full subtractor circuits 

COMPONENTS AND EQUIPMENTS REQUIRED:  

Digital trainer kit, IC 7486, 7404, 7408, 7432 and connecting wires. 

THEORY: 

 The simplest binary subtracter  is called a half subtracter . It has two input bits and two output bits. One 

output bit is the Difference  and the other is the borrow. They are represented by the difference  and 

borrow respectively in the logic symbol.  Full subtracter has provision to borrow  from the lower adder bit 

when binary numbers are subtracted .It used to subtract  three binary bits. 

PROCEDURE: 

 Verify whether all the components and wires are in good condition. 

 Set up the half subtractor circuit and feed the input bit combination 

 Observe the output corresponding to input combination and enter it in the truth table. 

 

CIRCUIT DIAGRAM 
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HALF SUBTRACTOR TRUTH TABLE 

 

 

FULL  SUBTRACTOR  TRUTH TABLE 

A B Bin DIFFERENCE BORROW 

0 0 0 0 0 

0 0 1 1 1 

0 1 0 1 1 

0 1 1 0 1 

1 0 0 1 0 

1 0 1 0 0 

1 1 0 0 0 

1 1 1 1 1 

 

RESULT 

 Realised half subtractor and full subtractor circuits.  

 

 

 

 

 

 

A B DIFFERENCE BORROW 

0 0 0 0 

0 1 1 1 

1 0 1 0 

1 1 0 0 
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EXP NO: 13                                 UJT RELAXATION OSCILLATOR 

AIM 

To construct a UJT relaxation oscillator and plot the wave forms at emitter, base1 and base 

COMPONENTS AND EQUIPMENTS REQUIRED 
 
 

Sl. no. Name and Specification Quantity 

1. Resistors 100 Ω 

10 KΩ 

2 nos. 

1 no. 

2. Capacitor 0.1 µF 1 no. 

3. UJT 2N2646 1 no. 

4. Power supply 10 V DC 1 no. 

5. Oscilloscope 0 to 20 MHz 1 no. 

6. Multimeter 1 no. 

7. Breadboard 1 no. 

8. Connecting wires  

 
THEORY: 

   UJT is a unipolar device. It is constructed using an N type silicon bar on which a P type silicon material is doped. It 

has three terminals namely base1 (B1), base2 (B2) and emitter (E). The RC circuit associated with UJT will function as 

a relaxation oscillator. The sharp pulse available from the circuit can be used as trigger pulse for various applications. 

    Once the power supply is switched ON, Capacitor C charges through R towards VBB. Then the voltage across the 

capacitor reaches Vp (= ηVBB+ Vd), where η = 0.63, Vd = 0.7V, UJT turns ON and it enters a negative resistance region. 

The capacitor rapidly discharges through UJT, since it then offers very low resistance. This sudden discharge 

develops a sharp pulse at B1. When the capacitor voltage reaches valley voltage (Vv) of UJT it turns OFF. This enables 

the capacitor to charge again and repeat the cycle. 

    PROCEDURE:  

   1. Check the given components and assemble in a bread board as per circuit. 

   2. Connect the output of the circuit to an oscilloscope and Switch ON the power supply 

   3. Plot waveforms 
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CIRCUIT DIAGRAM 

 

OBSERVATIONS 

 
Waveforms 

 
       RESULT 

  Constructed an UJT relaxation oscillator and plot the wave forms at emitter, base1 and base. 
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EXP NO: 14                     5V POWER SUPPLY USING 7805 VOLTAGE REGULATOR IC  

AIM 

To study the characteristics of 5V Power Supply using 7805 Voltage Regulator. 

 

COMPONENTS AND EQUIPMENTS REQUIRED 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 
 

TRANSFORMER 
DIODE 
CAPACITOR 
CAPACITOR 
LM 7805 IC 
BREAD BOARD 
 

0-9V 
IN 4001 
470 μF /50 V 
0.01 μF 

 
 
 
 

1 NO 
4  NOS 
1 NO 
2 NOS 
1 NO 
1 NO 
 

THEORY 

   In most of our electronic products or projects we need a power supply for converting mains AC voltage to a 

regulated DC voltage. For making a power supply designing of each and every component is essential.  Here is the 

regulated DC voltage circuit which contains a bridge rectifier and a regulated IC 7805. 

Voltage regulator : 

As we require a 5V we need LM7805 Voltage Regulator IC. It has the specifications of Input voltage range 7V- 35V, 

Current rating Ic = 1A and Output voltage range   VMax=5.2V ,VMin=4.8V. 

LM7805 – Pin Diagram 

 

 

 

 

    PROCEDURE 

1.  Set up the circuits on bread board. 
2. Observe the transformer secondary voltage (Vac). 
3. Note the output voltage of rectifier circuit (Vdc). 
4. Note the output voltage of regulator circuit (Vdc). 
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CIRCUIT DIAGRAM 
 

 

 

RESULT 
  Studied the characteristics of voltage regulator circuit using LM7805 IC. 
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EXP: 15                   SPEED CONTROL (PHASE CONTROL) USING DIAC AND TRIAC 

AIM: 

To set up and study the phase control circuit using triac and there by voltage control using diac. 

COMPONENT REQUIRED: 

SI 
No 

NAME SPECIFICATION QUANTITY 

1 
2 
3 
4 
5 
6 

 

Diac 
Triac 
Fan 
Resistor 

Potentiometer 

Capacitor 

DB3ST 
BT136 
230V , 100W 

2.2K , 10K 

100k 

0.33 mfd, 400v 

1 NO 
1 NO 
1 NO 
1 NOS EACH 
1 NO 

2 NOS 

 

THEORY:- 

Alternatively voltage controller converts the input voltage to a variable voltage at the same frequency. As the input 

voltage increases –vely or +vely, the capacitor C is charged through the load resistor R1 and potentiometer. When 

the capacitor voltage exceeds the break down voltage, the diac is turns on. 

   The capacitor now discharge through the diac and it is appear the +ve pulse across the gate of triac turning it on. 

This allow AC power flow across the bulb, a similar operation across into the –ve half cycle. The delay after which the 

triac turned on determining by the charging rate of capacitor and hence by potentiometer 

 

 PROCEDURE:- 

Check the all given or collected component using multimeter. 

Assemble them on breadboard as shown in figure. 

Connect the bulb to the MT2 of triac 

Connect the 230v supply to the circuit. 

Observe the light of bulb when varying the potentiometer. 

RESULT:- 

 Constructed And studied the phase control circuit uing triac.  
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EXP: 16                                          AUTOMATIC BATTERY CHARGER 

AIM: 

To set up and study the performance of automatic battery charger 

COMPONENT REQUIRED: 

SCR TRANSFORMER, RESISTOR, BATTERY, DIODE, ZENER DIODE, CONNECTING WIRE, BREAD BOARD, 

MULTIMETER 

THEORY: 

Diode D1 and D2 for a full wave rectifier, initially due to battery voltage and low gate current SCR2 will be OFF. SCR1 

turns ON by the forward output and battery get charged. When the battery voltage is sufficiently high SCR2 get 

sufficient current and it will turn ON. The SCR1 turns OFF and stop the battery charging. 

 

PROCEDURE:- 

Check the all given or collected component using multimeter. 

Assemble them on breadboard as shown in figure. 

Check the initial voltage of battery and charge the battery  

Check the final voltage of battery after charging of battery 

Verify the working of automatic battery charger. 

RESULT: 

 Studied and constructed an automatic battery charger and observed its working. 

Initial voltage of battery = 

Final voltage of battery= 
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EXP:17                                                EMERGENCY LIGHT 

AIM: 

To setup and study the working performance of an emergency light using SCR. 

COMPONENT REQUIRED: 

Transformer (230V/6V-0-6V), 1A   capacitor: 4.7uF/63V,Diode: 3x 1N4001 

battery: 6V/ 4.5Ah, Resistors: 220 ohm, 2.2 ohm (2W), Bulb: 6V, SCR: 2P4M, connecting wires, bread board and         

multimeter. 

THEORY: 

It will maintain constant charge across the battery and supply energy to the lamp. When supply is there the battery 

get charged through D3 and R with current determining resistor. When supply stop SCR turn on by battery voltage its 

switch is manually turned on, the bulb glow. 

The input is given to the primary of the circuit is a dc voltage. Then the battery charged by diode D3 and resistor R 

and also glow the bulb by input supply voltage if turning on the switch. When the battery is charged constantly at 6V 

and the input supply voltage is removed then the SCR is turned ON. Its switch is manually turn ON hence the lamp is 

turned On by battery voltage. 

 

PROCEDURE 

Check the all given components using multimeter and set up the circuit on the breadboard as shown in figure. 

Connect the 230V power supply to the circuit through step down transformer. 

Check the glow of bulb when ON the power supply and OFF the power supply. Verify the glowing of bulb using 

battery. 

RESULT: 

Studied and constructed the emergency light using SCR and verified the glowing of bulb.  
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