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BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING LA B (EC —104)
Objective The objective of teaching this course is to idtroe the students with
the basic concepts of electrical and electronicsigonents, analysis of magnetic
and electric circuits, components & devices chagdstics and applications.

This laboratory will commence with ‘Orientations’ familiarize students with

surroundings or circumstances includes following:

A.Familiarization with symbolic representation of ieaus Electrical & Electronics
components.

B. Familiarization and physical identification of fb@nd variable resistances,
capacitances, cables, connectors.

C.Familiarization with connections and operationlabfescent tube light, house
wiring, Stair -case Wiring.

D.General Instructions related to laboratory rulegutations and precautionary

measures.
LIST OF EXPERIMENTS \
S. N. Title of tHexperiment
Study the characteristics of following devices:
1 (a) Digital Multimeter (DMM) (b) Bread board and Power Supply
(c) Cathode Ray Oscilloscope (CRO}d) Function Generator
5 (a)Study & verification of Kirchhoff's Current Law.
(b)Study & verification of Kirchhoff's Voltage Law.
3 (a)Study & verification of Thevenin’'s Theorem.
(b)Study & verification of Norton’s Theorem.
4 (a)Study & verification of Superposition Theorem.
(b)Study & verification of Reciprocity Theorem.
5 | Study & verification of R — L — C series circaitd determination of phase angle.
6 Study of V — | Characteristics of p-n junction deodnd calculation of static &
dynamic resistances.
7 Study of Zener diode Characteristics and itsiagfpbn as voltage regulator.
8 (a) Study of application of diode in Clipping Circ(Both Series & Shunt).
(b) Study of application of diode in Clamping Ciitc{Both Series & Shunt).
9 (a)Study of I/O Characteristics for CE configuratmina transistor.
(b) Study of 1/O characteristics for CB configuratioha transistor.
10 Study and plot the V-I characteristics of FET.
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Study the characteristics of following
devices:

(a) Digital Multimeter (DMM)

(b) Bread board and Power Supply
(c) Cathode Ray Oscilloscope (CRO)
(d) Function Generator

(a) Study & verification of Kirchhoff's
Current Law.

(b) Study & verification of Kirchhoff's
Voltage Law.

(a) Study & verification of Thevenin’s
Theorem.

(b) Study & verification of Norton’s
Theorem.

(a) Study & verification of Superpositior
Theorem.

(b) Study & verification of Reciprocity
Theorem.

-

Study & verification of R — L — C series

circuit and determination of phase angle.

Study of V — | Characteristics of p-n
junction diode & calculation of static &
dynamic resistances.

Study of Zener diode Characteristics.
And its application as voltage regulator.

(a) Study of application of diode in
clipping Circuit (Series & Shunt).

(b) Study of application of diode in
clamping Circuit (Series & Shunt).

(a) Study of 1/0 Characteristics for CE
configuration of a transistor.

(b) Study of /O characteristics for CB
configuration of a transistor.

10

Study and plot the V-1 characteristics o
FET.
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EXPERIMENT NO:01

Title of the experiment

1. AIM:

Study the characteristics of following devices:
(a) Digital Multimeter (DMM) (b) Bread board and Power Supply
(c) Cathode Ray Oscilloscope (CRO}d) Function Generator

2. APPARATUS/COMPONENTS REQUIRED:

S.N. | Item required Specification Quantity
Multimeters/ammeter

Bread board and Power supply
Function generator

CRO

BN

(a) Digital Multimeter (DMM)
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1. Function/Range Switch: selects the function (voltmeter, ammeter, or chmmeter) and

oukwnN

the range for the measurement.

COM Input Terminal: Common ground, used in ALL measurements.
VK] Input Terminal:  for voltage or resistance measurements.

200 mA Input Terminal: for small current measurements.

10 A Input Terminal: for large current measurements.

Low Battery LCD: appears when the battery needs replacement.

PRECAUTIONS FOR VOLTAGE MEASUREMENTS

Plug the black test lead into the COM jack.
Plug the red test lead into the V  jack.
Set the function/range switch to either

o DC volts in the upper left, or

o AC volts in the upper right.
If you do not know the approximate voltage about to be measured, use the largest
voltage range available.
Connect the free ends of the red and black test leads ACROSS the device to the
measured. Voltage is always measured with the meter in PARALLEL with the device.
If the LCD displays either "1." or "-1." with all other digits blank, the voltage is beyond
the selected range. Use the switch to select a larger range.

Range Actual value Display | Comments

1000 vDC | 18.75V 19 Reduce range

200 vDC 18.75V 18.8 Reduce range

20VvDC 18.75V 18.75 Correct range

2VDC 18.75V 1. Overload - increase range

PRECAUTIONS FOR CURRENT MEASUREMENTS

Plug the black test lead into the COM jack.
Plug the red test lead into either the
o 200 mA jack for small current measurements, or the
o 10 Ajack for large current measurements.
If you do not know the approximate current about to be measured, use the 10 A jack.
Set the function/range switch to either
o DC amperes in the lower right, or
o AC amperes in the middle right.
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Break open the circuit at the point where you want to measure the current by
removing one of the wires. Connect the free end of the red test lead to one place
at which the wire was attached. Connect the free en  d of the black test lead to the
other place at which the wire was attached. Current is always measured with the
meter in SERIES with the device. If you do not unde rstand the difference between
SERIES and PARALLEL, ask your TA. Using the current  meter incorrectly will
blow the fuse or damage the meter. (It will also co st you points on your lab
writeup.)

Reapply the power to the device.

If the LCD displays either "1." or "-1." with all other digits blank, the current is beyond
the selected range. Use the switch to select a larger range.

PRECAUTIONS FOR RESISTANCE MEASUREMENTS

Plug the black test lead into the COM jack.

Plug the red test lead into the VA ¥ jack.

Set the function/range switch to ohms ( £}) in the lower left.

If you do not know the approximate resistance about to be measured, use the largest
range available.

Connect the free ends of the red and black test leads ACROSS the device to the
measured. Resistance is always measured with the meter in PARALLEL with the
device.

If the LCD displays either "1." or "-1." with all other digits blank, the resistance is beyond
the selected range. Use the switch to select a larger range.

Once you know the approximate resistance of the device, then use the switch to select
the lowest range that will still accomodate the resistance of the device.

(b) BREAD BOARD AND POWER SUPPLY

The breadboard is organized as rows and columns of interconnected contact points. The top
and bottom rows are typically connected horizontally across the whole length of the board and
used to distribute power to the individual circuit elements. The remaining contact points are
connected vertically, usually in groups of 5. The picture below shows a breadboard that has
one horizontal row at the top and one at the bottom. In between are two sets of columns, each
of which consists of 5 contacts.

The “bus strips" run the entire length of the breadboard
and are for connecting to ground and power.

On some breadboards the bus strip only runs halfway - you
need to bridge this gap if you want to use the entire strip.
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The notch in the middle is for adding IC chips.

The “terminal strips"” run in columns of 5 and
are for adding components to the board.




The wiring pattern of this breadboard is shown below.

Specification:

DC Output : A: 0-30 V, 1 A continuously variable by means of coarse & fine controls
B: 5V, 1 A Adjustable from4V -6V

C:0-x15V, 1A adjustable by means of coarse & fine controls

Current Limit : 20 mA - 1 A, Continuously Adjustable.
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(c) _.CATHODE RAY OSCILLOSCOPE:

OBJECTIVE: To learn how to operate a cathode-ray oscilloscope.
APPARATUS: Cathode-ray oscilloscope, multimeter, and oscillator.

INTRODUCTION: The cathode-ray oscilloscope (CRO) is a common laboratory
instrument that provides accurate time and aplitude measurements of voltage signals
over a wide range of frequencies. Its reliability, stability, and ease of operation make it
suitable as a general purpose laboratory instrument. The heart of the CRO is a
cathode-ray tube shown schematically in Fig. 1.

Deflection plates Fluorescent
Cathode \ / screen
-) 1 | |
> T N
Heater __* ]‘ | |
Intensity grid
Focus grid Accelerating anode
)
(@)
Iy |
(b)

Figure 1. Cathode-ray tube: (a) schematic, (b) detail of the deflection plates.

The cathode ray is a beam of electrons which are emitted by the heated cathode
(negative electrode) and accelerated toward the fluorescent screen. The assembly of
the cathode, intensity grid, focus grid, and accelerating anode (positive electrode) is
called an electron gun. Its purpose is to generate the electron beam and control its
intensity and focus. Between the electron gun and the fluorescent screen are two pair
of metal plates - one oriented to provide horizontal deflection of the beam and one pair
oriented ot give vertical deflection to the beam. These plates are thus referred to as the
horizontal and vertical deflection plates. The combination of these two deflections
allows the beam to reach any portion of the fluorescent screen. Wherever the electron
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beam hits the screen, the phosphor is excited and light is emitted from that point. This

conversion of electron energy into light allows us to write with points or lines of light on
an otherwise darkened screen.

Vertical o——{ Vertical
input amplifier

|_

{1 h crr
-

Swee
Extemnal 0—0‘\0— P —O‘o_ Horizontal
o

; enerator _
trigger Q £  amplifier

Sweep
A-C line signal O— trigger
Horizontal
input

o
Figure 3. Block diagram of a typical oscilloscope.

CONNECTIONS FOR THE OSCILLOSCOPE

Vertical Input: A pair of jacks for connecting the signal under study to the Y (or vertical)
amplifier. The lower jack is grounded to the case.

Horizontal Input: A pair of jacks for connecting an external signal to the horizontal
amplifier. The lower terminal is grounded to the case of the oscilloscope.

External Tigger Input: Input connector for external trigger signal.

Cal. Out: Provides amplitude calibrated square waves of 25 and 500 millivolts for use

in calibrating the gain of the amplifiers.
Accuracy of the vertical deflection is + 3%. Sensitivity is variable.

Horizontal sweep should be accurate to within 3%. Range of sweep is variable.
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Operating Instructions:  Before plugging the oscilloscope into a wall receptacle, set
the controls as follows:

(a) Power switch at off

(b) Intensity fully counter clockwise

(c) Vertical centering in the center of range
(d) Horizontal centering in the center of range
(e) Vertical at 0.2

(f) Sweep times 1

WARNING: Never advance the Intensity Control so far that an excessively bright spot
appears. Bright spots imply burning of the screen. A sharp focused spot of high
intensity (great brightness) should never be allowed to remain fixed in one position on
the screen for any length of time as damage to the screen may occur.

3. PROCEDURE:

I. Set the signal generator to a frequency of 1000 cycles per second. Connect the
output from the generator to the vertical input of the oscilloscope. Establish a
steady trace of this input signal on the scope. Adjust (play with) all of the scope
and signal generator controls until you become familiar with the function of
each.

[I. Measurements of Voltage: By adjusting the Horizontal Sweep time/cm and

trigger, a steady trace of the sine wave may be displayed on the screen. The
trace represents a plot of voltage vs. time, where the vertical deflection of the
trace about the line of symmetry CD is proportional to the magnitude of the
voltage at any instant of time.

Oscilloscope

(a) (b)

Figure 4 (a) Circuit for procedure II. (b) Trace seen on scope.

10
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The relationship between the magnitude of the peak voltage displayed on the scope
and the effective or RMS voltage (Vrus) read on the AC voltmeter is

Vrus = 0.707 Vy, (for a sine or cosine wave).

Thus

lll.  Erequency Measurements: When the horizontal sweep voltage is applied,
voltage measurements can still be taken from the vertical deflection. Moreover,
the signal is displayed as a function of time. If the time base (i.e. sweep) is
calibrated, such measurements as pulse duration or signal period can be made.
Frequencies can then be determined as reciprocal of the periods.

IV. Lissajous Figures: When sine-wave signals of different frequencies are input to
the horizontal and vertical amplifiers a stationary pattern is formed on the CRT
when the ratio of the two frequencies is an intergral fraction such as 1/2, 2/3, 4/3,
1/5, etc. These stationary patterns are known as Lissajous figures and can be
used for comparison measurement of frequencies.

Use two oscillators to generate some simple Lissafmures like those
shown in Fig. 5. You will find it difficult to maain the Lissajous figures in
a fixed configuration because the two oscillatoms aot phase and
frequency locked. Their frequencies and phase sloftly causing the two
different signals to change slightly with respeceach other.
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(d) FUNCTION GENERATOR:

A function generator is a device that can produce various patterns of voltage at a

variety of frequencies and amplitudes. It is used to test the response of circuits to
common input signals.

Features and controls

Most function generators allow the user to choose the shape of the output from a small
number of options.

Square wave - The signal goes directly from high to low voltage.

Sine wave - The signal curves like a sinusoid from high to low voltage.

Triangle wave - The signal goes from high to low voltage at a fixed rate.

12
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The amplitude control on a function generator varies the voltage difference
between the high and low voltage of the output signal.
The direct current (DC) offset control on a function generator varies the average
voltage of a signal relative to the ground.
The frequency control of a function generator controls the rate at which output signal
oscillates.

How to use a function generator

After powering on the function generator, the output signal needs to be
configured to the desired shape. Typically, this means connecting the signal and
ground leads to an oscilloscope to check the controls. Adjust the function generator
until the output signal is correct, then attach the signal and ground leads from the
function generator to the input and ground of the device under test. For some
applications, the negative lead of the function generator should attach to a negative
input of the device, but usually attaching to ground is sufficient.

4. REFERENCES:

1. Electrical and electronics measurement and Instrumentation by A.K Sawhney
2. A text book on laboratory experiments in Electrical Engg . by Kharbanda &
Tarnekar .

5. QUESTIONS/ANSWERS:

Q.N.1 How to use multimeter for current measurement?
Q.N. 2 Generate 500mV, 1Khz signal from function generator and measure from CRO?
Q.N.3 Write the front controls of CRO.

13
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EXPERIMENT NO:02

Title of the experiment

(a) Study & verification of Kirchhoff's Current Law.
(b) Study & verification of Kirchhoff's Voltage Law.

1. AIM:

The objective of this experiment is two fold:
(i) to familiarize the student with Kirchhoff Laws and how to apply them in analyzing

circuit problems; and

(i) to experimentally verify Kirchhoff Laws.

2. APPARATUS/COMPONENTS REQUIRED:

S.N. | Item required

Specification

huantity

Power supply

Resistors

Connecting wires

Bread board

alb|wiNE

Multimeters/ammeter

3. CIRCUIT DIAGRAM:

14
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4. THEORY:

1. Kirchoff's current Law

2. Kirchoff's voltage law.
KIRCHOFF'S CURRENT LAW
“It states that in any network of conductors, the algebraic sum of currents meeting at
appoint (at a junction) is ‘0"
In other words, the total current leaving a junction is equal to the total current entering
that point. Incoming signal + ve. & outgoing signal — ve .
Explanation:
Consider in case of 5 currents meeting at junction A of the network is shown in fig.1. All
the currents entering the junction would be taken as positive where as those leaving is
taken as —ve .

Determination of algebraic sign

1. Battery EMF
While going round a loop ( in a direction of our own choice ) if we go from the -ve
terminal of battery to its +ve terminal , there is rise in potential , hence this EMF should
be given as + ve signal .On the other hand if we go from its + ve terminal its -ve
terminal , there’s a fall in potential , hence this battery EMF should be given as -ve sign .

2. IR drops in series
If we go through a circuit in the same direction as its current, then there is a fall
or decrease in potential for the simple reason that current always flow from higher to
lower potential. Hence this IR drop should be taken as -ve. However, if we go around
the loop in direction opposite to that of the current there is a rise in voltage. Hence
these IR should be taken as +ve. It clears that the algebraic sign of IR drop across a
resister depends on the direction of current through that resistor.
Consider a loop, for example, ABCDA shown in the fig.

15
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5. EXPERIMENTAL
PROCEDURE:
Kirchhoff's current Law:

1) Connect the circuit as per the
circuit diagram on bread board
supply using connecting wire sand
chords.

2) Select any point on the circuit

4) Connect ammeter for Iy, I, & 3.
5) Switch on the power supply and
adjust input voltage Vi & Vs,

6) Measure the currents & note
down the reading.

7) Now with the noted value of I .
I, & I3 verify the Kirchhoff's current
law as point ( 11+12=13)

8) Repeat step 4 onwards for
different values of Vi1 & V».

For Kirchoff's Voltage Law.
Starting from point A , if we go around the mesh in clockwise direction the different
EMF’ s & IOR drop will have following values and signs .

1R1 ------ is —ve (fall in potential )
I2R2 ----- - is +ve (rise in potential )
E2 ------ is —ve (fall in potential

| 3R3------ is —ve (fall in potential )
El--------- Is +ve ( rise in potential )
| 4R4--------- is —ve (fall in potential )

According to KVL
l1R1—12R2—E2-13R3+ E1—14R4=0
-liR1+ 12R2- I3R3- 14aR4a=E2- E1

11R1- I2R2+ I3R3+ l4aR4 = E1- E2

VR1- VR2+ VR3 + VR4 = E1- E2

1) Connect the circuit as per the circuit diagram on bread board supply using
connecting wire sand chords.

2) Switch on the power supply and adjust V1 and V2

4) Measure VR & VR, VR3 ,VR4 & VREs.

5) Select any desired loop say loop (1), apply KVL as per given in

observation table and verify the result.

6) Repeat step (2) onwards for different V1 and V2.

16
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6. OBSERVATION TABLE:

7. CONCLUSION:

The current approaching to the junction is equal to currents leaving from the
junction. So KCL is verified similarly voltage supplied to desired loop equals to
voltage drop by same loop so KVL is verified.

8. REFERENCES:

1. Electrical Technology Vol. | by B.L. Thereja.
2. A text book on laboratory experiments in Electrical Engg . by Kharbanda &
Tarnekar .

QUESTIONS/ANSWERS:

Difference between loop and Mesh.

What is open circuit and Short circuit?

What is the main difference while applying Kirchhoff's Laws to d.c circuits
and a.c circuits using meter readings?

What are the factors ignored in the calculations?

wN P ©

»
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EXPERIMENT NO:03

Title of the experiment
Study & verification of Thevenin’s Theorem.
Study & verification of Norton’s Theorem.

1. AIM:
The objective of this experiment is:
(i) To familiarize the student with Thevenin’sand Norton’s theoremsand

(i) To experimentally verify Thevenin’sand Norton’s theorems

2. PRE LAB:
1. Compute the short circuit current through the terminals A-B for the circuit in

Figure 1.
2. Compute the resistance of the circuit as seen from terminals A-B (RL

removed).
3. Draw the Thevenin equivalent circuit and calculate the voltage across and the

current through RL.

3. APPARATUS/COMPONENTS REQUIRED

S.N. | Item required Specification Quantity
Power supply
Resistors
Connecting wires
Bread board
Multimeters/ammeter

as wWINE

4. CIRCUIT DIAGRAM

18
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(i)
(if)
(iii)

(iv)

5.THEORY
Thevenin’s theorem states:
The current in any branch of a network is that viahieould result if an e.m.f. equal
to the p.d. across a break made in the branch, wereduced into the branch, all
other e.m.f.’s being removed and represented bynteenal resistances of the
sources.

The procedure adopted when using Th evenin’s theorem is summarized below.
To determine the current in any branch of an active network (i.e. one
containing a source of e.m.f.):

Remove the resistance R from that branch,

Determine the open-circuit voltage, E, across the break,

Remove each source of e.m.f. and replace them by their internal resistances

and then determine the resistance, r, ‘looking-in’ at the break,

Determine the value of the current from the

equivalent circuit shown in Fig.

i i

I = R +Rth

Norton’s theorem states:

The current that flows in any branch of a netwarkhie same as that which would
flow in the branch if it were connected across arse of electrical

energy, the short-circuit current of which is eqtmthe current that would flow in a
short-circuit across the branch, and the internasistance of which is equal to the
resistance which appears across the open-circlbtedich terminals.

The procedure adopted when using Norton’s theorem is summarized below. To
determine the current flowing in a resistance R of a branch AB of an active network:
(i) Short-circuit branch AB
(i) Determine the short-circuit current Isc flowing in the branch
(i) Remove all sources of e.m.f. and replace them by their internal resistance (or, if
a current source exists, replace with an open-circuit), then determine the resistance
r, ‘looking-in’ at a break made between A and B
(iv) determine the current | flowing in resistance R

19
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6. EXPERIMENTAL PROCEDURE:
1. Construct the circuit in Figure 1 and measure
the load voltage and current.
2. Construct the Thevenin’s equivalent circuit and
measure the load voltage and current.

_ i i
| =IscB R + Rth
7. OBSERVATIONS:
For Thevenin's theorem
S. N. Rth Vth I
1. Theoretical
2. Practical
For Norton’s theorem
S. N. Rth Isc I
1. Theoretical
2. Practical

8. CONCLUSION:
Thevenin's and Norton's theorem have been verified.

9. REFERENCES:
1. Electrical Technology Vol. | by B.L. Thereja.
2. Atext book on laboratory experiments in Electrical Engg . by Kharbanda.
10. QUESTIONS/ANSWERS:
1. Q.N.To what type of network Norton’s theorem applicable?
Ans Two terminal linear network containing independent voltage and current sources.
2. Q.N. What is placed in place of voltage sources while calculating the Rn?
Ans Their internal resistance replaces these.
3. Q.N. Give an example of unilateral ckt?
Ans Diode rectifier
4. Q.N.What is unilateral ckt?
Ans Whose characteristics changes with the change in direction of operation
5. Q.N. Give one example of the bilateral n/w?
Ans Transmission lines
6. Q.N. What is the reason that ground pin are made of greater dia in the plugs?
Ans R= L/A
7. Q.N. Where is the voltage divider rule applicable?
Ans Two resistance in series
8. Q.N. Where is the current divider rule applicable?
Ans When there are two resistances are in parallel.

20
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EXPERIMENT NO:04

Title of the experiment
Study & verification of Superposition Theorem.
Study & verification of Reciprocity Theorem.

1. AIM:
The objective of this experiment is:

(i) To become familiarize with superposition theoreand Reciprocity theorems
and ;

(ii) To experimentally verify superposition theoreand Reciprocity theorems

2. APPARATUS/COMPONENTS REQUIRED

S.N. | Item required Specification(Range ) Quantity

Power supply

Resistors

Connecting wires

Bread board

albwiNE

Multimeters/ammeter

CIRCUIT DIAGRAM

21
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3. THEORY

SUPERPOSITION THEOREM:
Statement Superposition theorem states that "In any linedatbral network
containing two or more sources, the response inedement is equal to the
algebraic sum of the responses caused by indivisimatces acting alone, while the
other sources are non-operative l.e., while cormamdethe effect of individual
sources, other ideal voltage sources and idealentrsources in the network are
replaced by short circuit and open circuit acrolsit terminals”.

The theory should cover details about following points.

1. Statement of superposition theorem.

2. This theory consist of verification of superposition theorem consist of
measuring the currents in cases such as those shown in Fig. (¢) & (d),&
Checking the total current in the case shown in Fig. (b)

22
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4. EXPERIMENTAL PROCEDURE:
1. Study the circuit diagram provided.
2. Note the values of all resistors R1, R2, R3.
3. Connect the multimeters as millimeters in the circuit at the respective places.
4. Connectterminal Ato 1 & B to 2. Let the current through R2 has to be

oo

8.

9.

determined by using this theorem as shown in Fig.(a)

Switch ON the power supply.

Keep the voltage source V1 & V2 constant at desired voltage. Note its values. the
reading of three ammeters .

Remove V2(By connecting B to 1) only V1 is acting ,find out the voltage V1,
Current l2a,lzaas per Fig (d)

Similarly remove V1(by connecting A to 2). Only V2 is acting, find out

voltage V2, Current l1b & l2b as per Fig (c) .

Algebraically add the current in (7 & 8) above to compare with the

Currents in (6) above, to verify the theorem.

10. Verify the theoretical & practical values of current.
11.Repeat the above procedure for different values of V1 & V2.

5.

OBSERVATIONS:

23
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CALCULATION:

According to superposition theorem, the branch current (1) is given by
[1= l1a + l1p

l2 = loa+ l2p

I3 = lza+ l3p

RECIPROCITY THEOREM:

“Reciprocity theorem can be stated as in any bilateral linear network if a source of emf
E in any branch produces a current | in any other branch then the same emf E acting in
the second branch will produce the same current | in the first branch.”

If 1,5 in fig(c) is equal to,l, in fig(d) then reciprocity is proved.

6. CONCLUSION :

The superposition theorem and reciprocity theorem has been verified.
7. REFERENCES:

1. Electrical Technology Vol. | by B.L. Thereja.

2. Circuit Theory by A. chakra borty

3. A text book on laboratory experiments in Electrical Engg . by Kharbanda &
Tarnekar .
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8. DISCUSSION/ QUESTION: \

What is the condition under which the superposition theorem can be applied?
What is Bilateral Circuit?

Define active and passive element.

What is Linear Circuit?

PwbhE

9. QUESTIONS/ANSWERS:

Q.N. To what type of the ckt, the reciprocity theorem applicable?

Ans Linear and bilateral

Q.N. What is transfer resistance in reciprocity theorem?

Ans E/I= transfer resistance

Q.N. Is reciprocity theorem applicable to ac?

Ans Yes

Q.N. What are mutually transferable in the reciprocity theorem?

Ans E and | are mutually transferable

Q.N. Is this theorem applicable to the ckt having capacitor or inductor?
Ans No, it is applicable to only resistive ac ckt.

Q.N. What is the frequency of mains?

Ans 50 hz

Q.N. What is the reference node in the ckt?

Ans The reference node is the node with respect to which the potential at different
points are calculated.

Q.N. What is conventional current?

Ans The current flowing from the positive to negative terminal of the battery is
called the conventional current.

Q.N. What is MCB?

Ans Miniature ckt breaker

Q.N. What are the characteristics of the fuse wire?

Ans Low resistance and low melting point.
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EXPERIMENT NO:05

1. AIM:
Study & verification of R — C / R-Lseries circunédetermination of phase
angle.

2. APPARATUS/COMPONENTS REQUIRED:

S.N. | ltem required Specification(Range )  Quantity

Signal generator,BNC probe

Resistors

Capacitor

Connecting wires

Bread board

o, wWNE

CRO, Probes

3. THEORY:

In an a.c. series circuit containing capacitance C and resistance R, the applied
voltage V is the phasor sum of Vg and V¢ (see Fig. ) and thus the current | leads
the applied voltage V by an angle lying between 0° and 90° (depending on the
values of VR and VC), shown as angle

From the phasor diagram of Fig, the ‘voltage triangle’ is derived.

In an a.c. circuit containing inductance L and resistance R, the applied voltage V is
the phasor sum of Vg and V_ (see Fig. ), and thus the current | lags the applied
voltage V by an angle lying between 0°and 90°(dep ending on the values of Vg and
V), shown as angle . In any a.c. series circuit the current is common to each
component and is thus taken as the reference phasor.
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4. CIRCUIT DIAGRAM:

5. PROCEDURE:
1. Connect the circuit as shown in the fig. (a)
2. Apply the square/sine wave input of 10V P-P at 1KHz
3. Observe the output at short, medium and long time constants by choosing
appropriate capacitance.
4. Plot the wave forms for R-C series combination.

6. RESULT:
R-C series circuit voltage Wave form has been observed. Phase angle at
frequency ...... is.....radian

7. DISCUSSION:
The phase angle can also be calculated by observation of Lissageous figure on
CRO:
For observation of lissageous figure apply Vg to CHI and V¢ to CHII then press
XY push-button on front panel of CRO.
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_ @1
f = sin v

i

8. PRECAUTIONS:

1. SWITCH OFF the supply when not in use.
2. Reading should be taken carefully.

3. All connections should be tight and correct.

/IANSWER

1. Q.N.What is the power factor of the resistance ckt?
Ans 1
2. Q.N. What is the power factor of the inductive or the capacitive ckt?
Ans 0
3. Q.N. What is the effect of the inductance on the time constant in any inductive ckt?
Ans I ncreases with increase in inductance and decreases with decrease in R
4. Q.N.What is the effect of dc flow on the dc?
Ans . Only at the time of on and off
5. Q.N. Can all the laws of the dc be applied to the ac ckt having resistance?
Ans yes
6. Q.N. What is the time constant of the capacitive ckt?
Ans RC
7. Q.N. What is the effect of length of iron path on inductance>?
Ans Inductance varies inversely as the length of iron path.
8. Q.N. If two signals having same frequency have opposite phase, what is the phase
angle between them?
Ans 180°
9. Q.N. For least power consumption what should be the phase angle between current
and voltage?
Ans 90°
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EXPERIMENT NO:06

Title of the experiment

1. AlM:
Study of V — | Characteristics of p-n junction diode and calculation of static & dynamic

resistances.
2. APPARATUS/COMPONENTS REQUIRED:

S.N. | Item required Specification Quantity

In 4007

Analog board/bread board

Connecting wires

Voltmeter

s |wNE

Multimeters/ammeter

3. CIRCUIT DIAGRAM:
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4. THEORY:

A semiconductor diode is made of a crystal of
semiconductor like silicon that has impurities added to it
to create a region on one side that contains negative
charge carriers (electrons), called n-type semiconductor,
and a region on the other side that contains positive
charge carriers (holes), called p-type semiconductor. The
diode's terminals are attached to each of these regions.
The boundary within the crystal between these two
regions, called a PN junction, is where the action of the
diode takes place. The crystal conducts conventional
current in a direction from the p-type side (called the

anode) to the n-type side (called the cathode), but not in the opposite direction.

OPEN CIRCUIT PN JUNCTION:

(i) A thin depletion layer also called space charge region is established on both

sides of junction.

(if) Barrier Potential or junction potential is developed across the junction

(i) The presence of depletion layer gives rise to junction and diffusion

Capacitances.
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Biasing of PN junction:

1. FORWARD BIASING: When d.c. potential is applied across the junction such
that P-side is connected to positive terminal of the supply and N-side connected
to negative terminal, it is said to be Forward Biased.

2. REVERSE BIASING: When d.c. potential is applied across the junction such
that P-side is connected to negative terminal of the supply and N-side
connected to positive terminal, it is said to be Reverse Biased.

Volt-Ampere Characteristics of diode:

1. Response of a diode can be judged from its VI characteristics.

2. When small forward voltage is applied below certain potential difference (about
0.3 V for Ge and 0.7V for Si) there is very little forward current flowing through
the diode. This voltage is known as Threshold or cut-in or Knee voltage .

5. EXPERIMENTAL PROCEDURE:

Make connections as shown in the circuit diagram.

Connect +12V supply from DC power supply block to terminals 1 and 2.
Connect terminal 3 to 4.

Connect voltmeter across D1.

Connect ammeter between terminal 6 and 7.

A A
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Turn potentiometer to minimum resistance value.
Switch ON the instrument.

Vary potentiometer and note down reading of voltmeter and ammeter.
Repeat above steps for diode D2.

©oNO

6. OBSERVATION TABLE:

1. For forward Bias:

Voltmeter Reading (in Volts) Ammeter Reading (in mA)

2. For Reverse Bias:

Voltmeter Reading (in Volts) Ammeter Reading (in mA)

7. CONCLUSION:

The VI characteristics of PN Si diode is plot in the graph paper. Forward static
resistance is......... ohms and dynamic resistance is......... ohms

8. REFERENCES:

1. Electronic Devices and Circuit Theory Eighth Edition by Robert Boylestad and
Louis Nashelsky

2. A text book on laboratory experiments in Electronics Engg .by Kharbanda &
Tarnekar .

9. DISCUSSION/ QUESTIONS:

Q.N.1 Give three reasons why Ge and Si have received the most attention in production of
semiconductor devices.
Q.N.2. Explain the differences between the static and the dynamic resistance of a diode.

Q.N.3 In what state is a silicon diode if the voltage drop across it is about 0.7 V? Q.N. 4
Q.N.4 What is barrier voltage of p-n junction diode?
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EXPERIMENT NO:07

Title of the experiment

1. AIM:
Study of Zener diode Characteristics and its appba as voltage regulator.

2. APPARATUS/COMPONENTS REQUIRED:

S.N. | Item required Specification Quantity
1. | Resistance 52 1W 1
2. | Potentiometer 1K 1
100K 1
3.| Zener Diode 5.6 1
4. | Multimeter - 2
5.| Connecting wires - -

3. CIRCUIT DIAGRAM:

4. THEORY:

Zener diode
(1) A zenerdiode is like an ordinary diode except that it is properly doped so as
to have a sharp breakdown voltage.
(2) A zener diode is always reverse connected i.e it is always reverse-biased.
(3) A zener diode has sharp breakdown voltage Vz
(4)  When forward biased, its Characteristics are just those of ordinary diode.
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(5) The zener diode is not immediately burnt just because it has entered the
breakdown region. As long as the external circuit connected to the diode
limits the diode current to less than burnt out value, the diode will not burnt
out.

Symbols Representation

Application® A zener diode can be used as voltage or voltage stabilizer to provide a
constant voltage from source whose voltage may fluctuate over rude range as shown
below:-

Zener voltage® Breakdown voltage is sometimes called Zener voltage (when diode is
zener diode) at which when pn junction diode is reverse biased, shown a sudden
increase in current to a high value which may damage the ordinary pn junction.

When an ordinary diode is properly doped so that it has a sharp breakdown
voltage, it is called a zener diode. Thus breakdown or zener voltage depends on
amount of doping.

o

EXPERIMENTAL PROCEDURE:

Make connections as shown in the circuit diagram.

Connect +10V supply from DC power supply block to terminals 1 and 2.

Connect voltmeter 1 across terminal 3 and ground to measure input voltage.
Connect ohm meter 2 across terminal 5 and ground to measure output voltage.
Vary potentiometer P2 and set the value of resistance between terminal 5 and
ground to 2K.

Connect terminal 4 and 5.

Connect voltmeter 2 across terminal 5 and ground to measure output volt.
Switch ON the supply.

Vary the input voltage with the potentiometer P1 in steps between 6V to 8V and
measure the corresponding values of voltmeter 2.

10. Connect ohmmeter between terminal 5 and ground.

11. Disconnect terminal 4 and 5.

12.Connect voltmeter between terminal 5 and ground.

13. Set the potentiometer P2 so that the value of resistance between terminal 5 and

ground is minimum.
14. Connect terminal 4 and 5.

agrnNE

©xoNo
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15. Adjust input voltage V1 equal to 9V with the potentiometer P1.
16.Vary the load resistance R, with the potentiometer P2 from its minimum value to
maximum value and measure the output voltage across terminal 5 and ground.

6. OBSERVATION TABLE:

1. For forward Bias:

Voltmeter Reading (in Volts) Ammeter Reading (in mA)

2. For Reverse Bias:
Voltmeter Reading (in Volts) Ammeter Reading (in mA)

7. CONCLUSION:
The VI characteristics of zener diode are plot in the graph paper.
Zener diode as a voltage regulator has been verified.

8. REFERENCES:

1. Electronic Devices and Circuit Theory Eighth Edition by Robert Boylestad and
Louis Nashelsky

2. A text book on laboratory experiments in Electronics Engg .by Kharbanda &
Tarnekar .

9. DISCUSSION/ QUESTIONS:

Q.N.1 Differentiate in the zener and P-N junction Si diode.

Q.N.2. Explain the operation of Zener diode as a voltage regulator.

Q.N.3 Explain Zener breakdown phenomena.

Q.N.4 What is the cut in voltage in zener diode you have used practically?
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EXPERIMENT NO:08

Title of the experiment

1. AIM:

(a)Study of application of diode in Clipping CircuBdth Series & Shunt).
(b) Study of application of diode in Clamping Circutath Series & Shunt).

2. APPARATUS/COMPONENTS REQUIRED:

S.N. | Item required Specification Quantity

Diode-IN 4007

Capacitors

Resistor

Power supply, Bread board

Multimeters/ammeter

CRO, function generator

W o0~ wWNE

CIRCUIT DIAGRAM:
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4. THEORY:

INTRODUCTION

By definition, clipping circuits clip signals above a selected voltage level, whereas
clamping circuits shift the DC voltage of a waveform. Many wave shapes can be
produced with the proper application of these two important diode functions.

5. PRE-LAB WORK

1. Theoretical Output Voltages
Predict the expected output waveform of each circuit shown in Figures 1 through 6.
Assume that the diodes used in the circuit are ideal.

2. Clipping Circuit Design
Design a circuit to obtain an output waveform as shown in Figure. Use a 1 kHz triangle
wave with a 10-volt peak-to-peak magnitude (zero DC offset) as the input signal.

6. EXPERIMENTAL PROCEDURE:

1. Connections are made as shown in the circuit diagram.

2. A sine wave Input Vi whose amplitude is greater than the clipping level is
applied.

3. Output waveform Vo is observed on the CRO.

4. Clipped voltage is measured and verified with the designed values.
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7. OBSERVATIONS:

Wave shapes :

1. Series clipper output (Negative and positive pot  ion of sinusoidal input)

2. Shunt clipper output (Negative and positive poti on of sinusoidal input)

3. Diode Clamping circuit output

8. CONCLUSION:

Diode series and shunt clippers and clamping circuit has been designed and verified
with the theoretical output.

9. REFERENCES:

1. Electronic Devices and Circuit Theory Eighth Edition by Robert Boylestad and
Louis Nashelsky

2. A text book on laboratory experiments in Electronics Engg .by Kharbanda &
Tarnekar .

10.DISCUSSION/ QUESTIONS:

Q.N.1 What is the use of clipper circuits?

Q.N. 2 Classify different types of clipper circuit

Q.N.3 What is meant by ideal diode?

Q.N. 4What is biased clipper circuit?

Q.N. 5 What is the use of clamper circuits?

Q.N.6 Classify different types of clamper circuits.

Q.N.7 What is the meaning of voltage quadrupler circuit?

Q.N. 8Design a series biased clipper which clips after 7V in positive cycle when 20sinwt
input applied.
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EXPERIMENT NO. 09

Title of the experiment

1. AIM:

(a) To plot 1/0O Characteristics of CE Configuration of Bipolar Junction Transistor.
(b) To plot I/0O Characteristics of CB Configuration of Bipolar Junction Transistor.

2. APPARATUS/COMPONENTS REQUIRED:

Component Quantity

1. Resistance
5K
100 1
2. Potentiometers
1K 2
3. Transistor
NPN BC548 1

[

3. CIRCUIT DIAGRAM:

Fig: CE configuration of BJT
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Fig: CB configuration of BJT

4. THEORY:

(a) COMMON-BASE:

1. Input characteristics:

The EB junction is essentially the same as a forward biased diode, therefore the
current-voltage characteristics is essentially the same as that of a diode:

Ig = fl:.['ih'r T 1)

Veg =0 I
Also the collector-base voltage helps enhance the current  to some extent.

2. Output characteristics:

Ic Ie
As the CB junction is reverse biased, the current  depends totally on .When
Ig =0 Ic = lIcpg
Is the current caused by the minority carriers crossing the pn-

junction. ThIS is similar to the diode current-voltage characteristics seen before, except

Iep [e
both axes are reversed (rotated 180 degrees), as both voltage and current  are

Ig Ic = alg + Icpa

defined in the opposite directions. When is increased, is
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- . - 1 { Ifi . - If :
increased correspondingly. Higher can slightly increase ‘2tand thereby . As
Ie << Ig

, CB configuration does not have current-amplification effect.

(b) COMMON-EMITTER:

1. Input characteristics:

Same as in the case of common-base configuration, the EB junction of the common-
emitter configuration can also be considered as a forward biased diode, the current-
voltage characteristics is similar to that of a diode:

!I_i' ll-'L_}‘{.1".!!.'.'.-“"." _ ”
The collector-emitter voltage Vce has little effect on Ig

2. Qutput characteristics:
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_ o _ I~ = 3!;'; + Iepo = Bl + fi’ + ljf(_-_;m
The CB junction is reverse biased, the current

depends on the current lg. When 1g=0, Ic=lceo, the current caused by the minority

carriers crossing the pn-junctions. When lg is increased, I¢ is correspondingly
increased by fold .

Load line and DC operating point

A typical CE circuit is shown below:
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Ie Ver
The current  and the voltage are determined by both the transistor to satisfy its
output characteristics,
and the external circuit
(le =0,Vegp = Vee) and  (Ie = Vee/Re,Vep = 0) including the voltage
Vee
source and

Re Ver = Vee — IcRe

resistor to satisfy the equation . This linear equation is a
straight line, called the load line, in the output current-voltage characteristics plot. The
load line can be found as the straight line that passes through the two special points:

The output characteristic plot of the common-emitter transistor can be divided into
three regions:

cut-off region:
linear region:
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saturation region:

S5.EXPERIMENTAL PROCEDURE:

For CE configuration:

CoNoORA~WDNE

Make connections as shown in the circuit diagram.

Connect - 5V DC from DC power supply block to terminals 1 and 2.

Connect +10V DC from DC power supply block to terminals 3 and 4.

Switch ON the instrument.

Set both potentiometers such that Vg and Vge equal to OV.

Vary P2 to get V¢ equal to 3V.

Vary P1 to get Vge from OV to 0.8V and measure the corresponding value of Ig.
Plot curve between Vge and Ig; this plot will give the input characteristics.

Set both the potentiometers such that Vce and Vge equal to OV.

10 Vary P1 to get the Ig equal to 0 amp.

11.Vary P2 to get Vce from OV to 10V and measure the corresponding value of Ic.
12.Repeat step 11 for Ig equal to 5SmA, 7mA and 10mA.

13.Plot curve between Vce and Ic; this plot will give the output characteristics.

For CB configuration:

©CoNoOOOR~WNE

Make connections as shown in the circuit diagram.

Connect +5V DC from DC power supply block to terminals 1 and 2.

Connect +10V DC from DC power supply block to terminals 3 and 4.

Switch ON the instrument.

Set both potentiometers such that Vce and Vge equal to OV.

Vary P2 to get Vce equal to 3V.

Vary P1 to get Vge from OV to 0.8V and measure the corresponding value of Ig,
Plot curve between Vge and Ig; this plot will give the input characteristics.

Set both the potentiometers such that Vce and Vge equal to OV.

10 Vary P1 to get the Ig equal to 0 amp.

11.Vary P2 to get Vce from 0V to 6V and measure the corresponding value of Ic.
12.Repeat step 11 for Ig equal to 20 A, 40 A and 60 A.

13. Plot curve between Ve and I¢; this plot will give the output characteristics.
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7.OBSERVATION TABLE:
1. Input Characteristics
VCE =3V

VBE (in Volts) | IB (in Amperes)
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

0.8

2. Output Characteristics
IB=20 A

VCE (in Volts) | IC (in Amperes)
1.0
2.0
3.0
4.0
5.0
6.0

RepeatitforIB=40 A&IB=60 A

7. CONCLUSION:

1/0 characteristic of NPN transistor in CE and CB mode is verified.

8. REFERENCES:

1. Electronic Devices and Circuit Theory Eighth Edition by Robert Boylestad and
Louis Nashelsky

2. A text book on laboratory experiments in Electronics Engg .by Kharbanda &
Tarnekar .
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EXPERIMENT NO.10

Title of the experiment

1. AIM:

Study and plot the V-I characteristics of FET.

2. APPARATUS/COMPONENTS REQUIRED:

Component Quantity
1. Resistance
5K 1
100 1
2. Potentiometers
1K 2
3. JFET 1

3. CIRCUIT DIAGRAM:
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4. THEORY:
The field-effect transistor (FET) is a three-terminal device used for a variety of
applications that match, to a large extent. Although there are important differences
between the two types of devices, there are also many similarities.

The primary difference between the two types of transistors is the fact that the BJT
transistor is a current-controlled device as depicted in Fig.(a) while the JFET transistor
is a voltage-controlled device as shown in Fig.(b)

In other words, the current I in Fig. (a) is a direct function of the level of Ig. For the
FET the current | will be a function of the voltage Vgs applied to the input circuit as
shown in Fig. (b). In each case the current of the output circuit is being controlled by a
parameter of the input circuit—in one case a current level and in the other an applied
voltage.

o

EXPERIMENTAL PROCEDURE:

Make connections as shown in the circuit diagram.

Connect +5V DC from DC power supply block to terminals 1 and 2.

Connect +10V DC from DC power supply block to terminals 3 and 4.

Switch ON the instrument.

Set both potentiometers such that Vds and Vgs equal to 0V.

Vary P2 to get Vgs equal to 3V.

Vary P1 to get Vps from OV to 5V and measure the corresponding value of Ip,
Plot curve between Vps and Ip; this plot will give the input characteristics.
Set both the potentiometers such that Vpsand Vgs equal to OV.

10 Vary P1 to get the Ip equal to 0 amp.

11.Vary P2 to get Vgs from OV to 6V and measure the corresponding value of Ip.

©CoNoOA~WDNE
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12.Repeat step 11 for Ip equal to 40 A, 60 A and 80 A.
13. Plot curve between Vgs and Ip; this plot will give the output characteristics.

6. OBSERVATION TABLE:
1. Characteristics
VGS — e V

Vps (in Volts) | I (in Amperes)
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

0.8

2. Transfer Characteristics
Ib=20 A

Vs (in Volts) | Vps (in Volts)
1.0
2.0
3.0
4.0
5.0
6.0

7. CONCLUSION:

I/O characteristic of FET is plot in the graph, and transfer characteristics is drawn.

8. REFERENCES:

1. Electronic Devices and Circuit Theory Eighth Edition by Robert Boylestad and
Louis Nashelsky

2. A text book on laboratory experiments in Electronics Engg .by Kharbanda &
Tarnekar .
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