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Any 8 Experiments
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. To measure (a) Voltage, and (b) Frequency of a periodic waveform using CRO
. To verify and design AND, OR, NOT and XOR gates using NAND gates.

. To minimize a given logic circuit.

. Half adder, Full adder and 4-bit Binary Adder.

. Adder-Subtractor using Full Adder I.C.

. To design an astable multivibrator of given specifications using 555 Timer.

. To design a monostable multivibrator of given specifications using 555 Timer.
. To study IV characteristics of PN diode, Zener and Light emitting diode

. To study the characteristics of a Transistor in CE configuration.

10. To design a CE amplifier of given gain (mid-gain) using voltage divider bias.

11. To design an inverting amplifier of given gain using Op-amp 741 and study its frequency
response. 12. To design a non-inverting amplifier of given gain using Op-amp 741 and study its
Frequency Response.

13. To study Differential Amplifier of given 1/0 specification using Op-amp.

14. To investigate a differentiator made using op-amp.

15. To design a Wien Bridge Oscillator using an op-amp.
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EXP.NO:-1
NAND AS UNIVERSAL GATE

AlM:
To realize NOT, AND, OR and Ex-OR gates using on

APPARATUS AND COMPONENTS:
IC 7400, 5V, power supply, digital traine

PROCEDURE:

Using NAND gates, logic gates su
constructed. Hence NAND gate is called as un

The connections are made as shown below

different input combinations.

NAND AS ANDl'
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TRUTH TABLE:-
A B L
0 0 0
0 1 0
1 0 0
1 1 1

NAND AS OR:- A

1 > Output

DS

TRUTHT
Input Qutput
A B Y=A+B
0 0 0
0 1 1
1 0 1
1 1 1
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NAND AS NOT:-

TRUTH TABLE:-

tes like NOT, AND, and Ex-OR are realized using only NAND gates and

verified.
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EXP.NO.:-2

NOR AS UNIVERSAL GAT

AlM:
To realize NOT, AND, OR and Ex-OR gates

APPARATUS AND COMPONENTS;
IC 7402, 5V power supply, digital trai

PROCEDURE:
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ELECTRONICS

TRUTH TABLE

>
=
(9]

[ R =
Bl ol »| o
- 1E=-1K=

9y,

TRUTH TABLE:-
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Input Output
Y=A+B

= =olo|l=
= olR|O|m

NOR AS NOT:-

\

A

TRUTHTA
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Input |Output

RESULT:

The logic gates like NOT, AND, OR
and their truth tables verifie

ng only NOR gates

D FULL SUBTRACTOR

AIM:

To implement full
NOT gates and also usin

d full subtractor using logic gates such as Ex-OR, AND, OR and
ND and NOR gates.

APPARATUS AND COMPONENTS:
IC 7486, IC 7408, IC 7432, IC 7404, 1C 7400, IC 7402, 5V power supply, digital
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trainer kit, etc.

PROCEDURE:
FULL ADDER:

CIRCUI

A full adder is a logic circuit that add
sum and carry.

ee bits and produces two output

The Boolean expressions fo
Sum=A

The connections i I IS using

The full adder can be imp i OR gates as shown
in fig.

A —o
B s XOR S
k,in
A _— AND
) or Cout
AND
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TRUTH TABLE:-
INPUTS OUTPUT
A B C-IN C-OUT S
0 0 0 0 0
0 0 1 0 1
0 1 0 0 1
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 1

= The circuit connections are made as shown below and the output is
verified for all the input combinations.

= Similar to a full adder, full subtractor can also be implemented using
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NAND and NOR gates as shown in Fig.

CIRCUIT DIAGRAM:- A

TRUTH TABL
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Minuend | Subtrahend Borrow Difference Borrow
(A) (B) In (Bin) (D) Out (Bo)

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:
ractor are constructed using Ex-OR, NAND and NOR
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EXP.NO.:4
HALF ADDER AND HALF SUBTRACTOR

AlM:
To implement half adder and half subtractor usi
and NOT gates and also using NAND and NOR gates.

gic gates such as Ex-AND, OR

APPARATUS AND COMPONENTS:
IC 7486, IC 7408, IC 7432, IC 7404, IC 74
trainer kit, etc.

PROCEDURE:

HALF ADDER:

HALF ADDE
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The connections are made as shown below The output is verified using LED for different input
combinations given through toggle switched.

The half adder can also be implemented using NAND and NOR as shown below.

, )N

et )

’ ~_q}j:)--% ;j> 5
Y

Hall adder wsirg BUARLY oo Hal adder usirng MOR kg

TRUTH TABLE FOR HALFm‘,

HALF ADDER WITH NAND AND NOR:-

Truth Table
Input Output
A B Sum Carry
0 0 o | &€
0 1 1 0
1 0 1 0
1 1 0 1
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HALF SUBTRACTOR:

= An half subtractor is a logic circuit that per, subtraction between two

= The Boolean expressions for diff

= The circuit connections are g 133 andythe output
is verified for all the inp inati

CIRCUIT FOR HALF SUBRACTO‘

X
D

Y—l—

an half adder, an half subtractor can also be implemented using

Si 0
NAND and NOR gates nin Fig
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HALF SUBRACTOR USING NAND AND NOR:-

HALF SUBRACTOR USINGINAND

«

Difference = A@B

Borrow = A'.B

y

G NOR

Bormmow =A'B

.
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TRUTH TABLE FOR HALF SUBRACTOR:-

Half Subtractor-Truth Table
Input Output
A B Difference | Borrow
0 0 0 0
0 1 1 1
1 0 1 0 y
1 1 0 0
www.flintgroups.com

4

actor are constructed and their truth tables are

he half adder and ha

verified.
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EXP.NO.:5
VERIFICATION OF LOG

AlM:
To verify De Morgan's laws.

APPARATUS AND COMPONENT

IC 7400,IC 7404, 1C7432,1C trainer Kit, etc.

PROCEDURE:
FIRST LAW:

e De Morgan's first law state 0 ment of ¢he sum of two variables is equal to

e Thecircu ‘ ade as shown in Fig.

SECOND LAW:
DeMorgan's
is equal to the sum of inc

ond law states that the complement of the product of two variables
vidual complements. That is, if A and B are the two varibles, then
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I3 A+ B

A — A
I
—
B — b —
A MAND gate is eguivalent 1o an inversion Tollowed by an OF

A+ B AB

O =TT )

A HOR gote is eguivolent toe on inversion followed by on AND

y

TRUTH TABLE:- -
A|l B|AB|A |B | A+B A| B|A+B|A | B | A.B
olo |1 |1 |1 1 gl T o 5 R 7 TS 1
o4& |2 |42 |0 1 g2 | 0|2 | 0
1 e | AL | o] 2 1 T S T T I 0
; S (15 1) T, TN I 0 el s o O Vo) I R 0
y

For LHS expr
OR gate are used.

is used and for RHS expression, two NO gates and one
The circuit

nections are made as shown in Fig.

RESULT:
The DeMorgan's laws are verified.
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EXP.NO.:6
INVERTING AMPLIFIERS

AIM:

To study the linear applications of Inverting ampli
APPARATUS REQUIRED:

Op-Amp IC 741
Dual Power Supply 18V,
Resistors

Capacitors
Function Generator
Cathode Ray Oscilloscope

NG~ WNPRE

onnecting Wire

THEORY:

Il the Op-amp circuits. The output V is fed back to the
etwork as shown in figure where Ry is the feedback
0 the inverting input terminal through R;, and
grounded.The output Vg is given by

input impedance is R;. verting amplifier uses negative feedback to invert and amplify a
voltage. The Ri,, Ry resistor network allows some of the output signal to be returned to the input.
Since the output is 180° out of phase, this amount is effectively subtracted from the input,
thereby reducing the input into the operational amplifier. This reduces the overall gain of the
amplifier and is dubbed negative feedback
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CIRCUIT DIAGRAM:

Vne—yWW

TABULATION:-

S.No. OBSERVED

OUTPUT=Vin(-Rf/Rin)

terminal of the op-amp

[ ]
QD
=S
<
Py
4
QO
wn
©
o
>
=
>
(=]
s
QD
>
o
o
o
(%2}
@D
=
<
(95)
—
>
@D
©
>0
QO
(%2}
@D
o
—h
s
=
>
—
D
wn
©
@D
(@]
~+
—
o

Tabulate the rea

d verify with theoretical values.

RESULT:-
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The inverting amplifier is constructed and the output is verified.

EXP.NO.:7
NON-INVERTING AMPLIFI

AlM:
To study the linear applications of Non-Inv

APPARATUS REQUIRED:

Resistors
Capacitors

NG~ WNPRE

Breadboard

nverting amplifer is shown in figure. Here, the signal is
ut terminal and feedback is give n to inverting terminal. The

circuit a mplifiers thegAput signal without in verting it. T he output Vo is given by

The volt age gain is given by
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You
t Re
AcL = =1+
Vin R,
Compare d to the inverting amplifier, the inp ut resis i ing is extremely

large.

CIRCUIT DIAGRAM:

TABULAT

OBSERVED

S.No. . )
OUTPUT=Vin(1+Rf/Rin)
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PROCEDURE:

1. Make connections as given in figure.
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EXP.NO.:8

AlIM:

To verify the linear op amp circuit In

APPARATUS REQUIRED:
1.Resistor

2.Capacitor

INTEGRATOR:

The Integrator Amplifier is an operational amplifier circuit that performs the
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mathematictical operation of Integration, that is we can cause the output to respond to changes in
the input voltage over time. The integrator amplifier acts like a storage element that "produces a
voltage output which is proportional to the integral of its input v, e with respect to time". In
th of time a volta ge is

present at its input as the current through the feedback Iog ischarges the capacitor

The ratio of feedback capacitor
The result of thi

L I C —
] ’ + I I = nan, ASST Prof, Department of Physics, KAHE Page 25/25
Ve
o Re |y
Vin iy ]
A —_—0
i + -Vaut
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WAVEFORMS:

walis in

nstructed and its output is verified.

it using op-amp has b

Prepared by Dr.E. Siva SenthiL & Dr.B.Janarthanan, ASST Prof, Department of Physics, KAHE Page 26/25



I(,;E_I:AEEM KARPAGAM ACADEMY OF HIGHER EDUCATION

iz . CLASS: TIT B.Sc.PHYSICS COURSE NAME: DIGITAL, ANALOG CIRCUITS
AND INSTRUMENTATION LAB

COURSE CODE: 16PHU513A BATCH-2017-2019

&
&

Prepared by Dr.E. Siva SenthiL & Dr.B.Janarthanan, ASST Prof, Department of Physics,KAHE Page
27/25



	1.pdf (p.1-2)
	2.pdf (p.3-29)

