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Experiment No:1 Date:__ /_/

Aim: - To Verify truth tables of AND, OR, NOT, NOR, NAND, XOR, XNOR gates.

Apparatus Required: -

1.All the basic gates mention in the fig.
2.1C Trainer Kit

Procedure: -

1. Place the IC on IC Trainer Kit.

2. Connect V¢c and ground to respective pins of IC Trainer Kit.

3. Connect the inputs to the input switches provided in the IC Trainer
Kit.

4. Connect the outputs to the switches of O/P LEDs,

5. Apply various combinations of inputs according to the truth table and
observe condition of LEDs.

6. Disconnect output from the LEDs and note down the corresponding

multimeter voltage readings for various combinations of inputs.
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Conclusion:-
Truth table of logic gates are verified.
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Experiment No:2 Date: __ //

Aim: - Implementation of various gates by using universal properties of NAND & NOR gates
and
Verify truth table.

APPARATUS REQUIRED

1. Digital IC trainer kit
2. IC 7400 (NAND gate)
3. IC 7402(NOR gate)

THEORY:

NAND OR NOR gates are sufficient for the realization of any logic expression. because of
this reason, NAND and NOR gates are known as UNIVERSAL gates.

1. For NAND gate as universal gate
PROCEDURE:

1. Make the connections as per the logic diagram.

2. Connect +5v to pin 14 & ground to pin 7 of IC 7400
3. Apply diff combinations of inputs to the i/p terminals.
4. Note o/p for NAND as universal gate.

5. Verify the truth table.
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A O—E—\P—o 2=A 1
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(a) NOT Logic Operation

o AB \ Z=AB

o— /

(b) AND Logie Operation
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(c) OR Logic Operation

e

B

B—{ |

A{} (A + B)
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NOR Logic operation

DIt
-
B

( (AB)B)

XOR Logic op-eration

| -
‘ L AeB
DECIEEDS-

Do{jo—(m;

4 )AGB'B

(B(AB) )

XNOR Logic operation

4 ) A®B

A B A+B
0 0 0
0 1 1
1 0 1
1 1 1
A B A+B
0 0 1
0 1 0
1 0 0
1 1 0
A AoB
0 0 0
0 1
1 0 1
1 0
A B AOB
0 0 1
0 1 0
1 0 0
1 1 1
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2.For NOR gate as universal gate
PROCEDURE:

1. Make the connections as per the logic diagram.
2. Connect +5v to pin 14 & ground to pin 7 of IC 7402

3. Apply diff combinations of inputs to the i/p terminals.

4. Note o/p for NAND as universal gate.
5. Verify the truth table

A Arhzh
) .

NOT Logic operation

& +« H
A A+ [
b

OR Logic operation

AND Logic operation

A

AB

B
NAND Logic operation

A | A
0 1
1 0
A B A+B
0 0 0
0 1 1
1 0 1
1 1 1
A B AB
0 0 0
0 1 0
1 0 0
1 1 1
A B AB
0 0 1
0 1 1
1 0 1
1 1 0
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—_—

(A+(A+B)) A B AsB

AGB A®B 0 0 0
L i: 0 1 1

1 0 1
X-0OR (B+{A+B) )
1 1 0
XOR Logic operation
(A+(AB)) A |B |A0B
0 0 1
AGOEB
B
1 0 0
X-0OR (B+{A+B) ) ! ' '
Conclusion:-

We have constructed and verified truth table of all gates using universal gates NAND and NOR gate.
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Experiment No:3 Date:__//

Aim: - Implementation of half adder and Full adder using logic gates.
APPARATUS REQUIRED

1.1C 7486, IC 7432, IC 7408, IC 7400.
2.Digital trainer kit.

THEORY:
Half-Adder: A combinational logic circuit that performs the addition of two data bits, A and B, is
called a half-adder. Addition will result in two output bits; one of which is the sum bit, S, and the
other is the carry bit, C. The Boolean functions describing the half-adder are:

S=APB C=AB

Full-Adder: The half-adder does not take the carry bit from its previous stage into account. This

carry bit from its previous stage is called carry-in bit. A combinational logic circuit that adds two
data bits, A and B, and a carry-in bit, Cin, is called a full-adder. The Boolean functions describing
the full-adder are:

S=(x®Dy) D Cin C=xy+Cin(xDYy)

Procedure: -
1. Verify the gates.
2. Make the connections as per the circuit diagram.
3. Switch on V¢c and apply various combinations of input according to the
truth table.
4. Note down the output readings for half and full adder sum and the carry
bit for different combinations of inputs.

Half Adder using basic gates:-

1 7486 S=A®B
A ‘)'::: 3
B >
1 7408
3 C=AB
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Full Adder using basic gates:-

Ao———r

e —

o

7486

;)D 3 AGB

] 7408

O

<

Cin

4
j) 4 = A®B® Cin
5

(A& B) Cin

Half Adder using NAND gates only:-

7400

7400

7400

Full Adder using NAND gates only:-

0 }f‘i

By

B+AB

AB+BA

7400

D_I_

D

Cin

E}

“H

S=ADB

S=A®B® Cin

IDJ

C = AB+ Cin (A®B)

un )_a
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Half adder
A |B|S
0 1o
0|1
110
111
Full Adder
A | B | Cin
00 0
00 1
01 0
01 1
10 0
10 1
11 0
11 1
Conclusion: -

For S:

For S:

For ;.-

K-map for half adder

For C:

D,

s=A@dB c=

K Maps

K-map for full adder

Cout = AB + BC;, + C;A

Half adder and full adder are constructed and their truth tables are verified.
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Experiment No:4 Date: __/ /_

Aim: - Implementation of half subtractor and Full subtractor using logic gates.

APPARATUS REQUIRED

1.1C 7486, IC 7432, IC 7408,IC7404, 1C7400.
2.Digital trainer kit.

THEORY:

Half Subtractor: Subtracting a single-bit binary value B from another A (i.e. A -B) produces a
difference bit D and a borrow out bit B-out. This operation is called half subtraction and the circuit
to realize it is called a half subtractor. The Boolean functions describing the halfSubtractor are:

D=A®@B Br=AB

Full Subtractor: Subtracting two single-bit binary values, B, Cin from a single-bit value A produces a
difference bit D and a borrow out Br bit. This is called full subtraction. The Boolean functions
describing the full-subtracter are:

D=(x€®y) D Bin Br=AB + A (Bin) + B (Bin)

Procedure: -
1. Verify the gates.
2. Make the connections as per the circuit diagram.
3. Switch on V¢c and apply various combinations of input according to the
truth table.
4. Note down the output readings for half and full subtractor difference and
borrow bit for different combinations of inputs.
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Using X — OR and Basic Gates (a)Half Subtractor

W\ T

A N\ . . D=A%B
B J/ /
7404
e, ™\ Br=AB
// 7408 :,__g
— 4
Full Subtractor
\ = |
@LA@B@B'"
/.
=A
A_J_ﬁ DaAGE 7404
7486 e
‘ o D o e > Bin (28
[Cn! B - A8+ By Q)
Biy
432

P

L
J

—

Using only NAND gate (a) Half subtractor

}‘.

7400

Mo, D
}‘.
1 7400 >:____ B




17

(b) Full Subtractor

ﬂ

Bin

an >_

_w>__

e }_

Half Subtractor
A |B|D|B:
0 1o
01
110
1|1

For D:

D=APB

For By

K Maps

-4
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Full Subtractor

Bin D

B:

L =R - - -]
== O O = oo | W
- O = O o=

Conclusion: -

For D:

For By

=
-
-

=

Br=AB+(A+B)B,;,

Half subtractor and full subtractor are constructed and their truth tables are verified.
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Experiment No:5 Date: __/ /_

Aim: - Implementation of a 4-bit Binary to Gray code converter.

APPARATUS REQUIRED

1.1C 7486
2.Digital trainer kit

THEORY:

Gray Code is one of the most important codes. It is a non-weighted code which belongs to a
class of codes called minimum change codes.

In this codes while traversing from one step to another step, only one bit in the code group
changes.

The input variable are designated as B3, B2, B1, BO and the output variables are designated as
G3, G2, G1, GO.

Procedure: -
1. The circuit connections are made as shown in fig.
2. Pin (14) is connected to +Vcc and Pin (7) to ground.

3. Inthe case of binary to gray conversion, the inputs BO, B1, B2 and B3 are given at
respective pins and outputs GO, G1, G2, G3 are taken for all the 16 combinations of
the input.

4. The values of the outputs are tabulated.

TRUTH TABLE:
Binary Input Gray code output
B3 B2 Bl BO G3 G2 G1 GO
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1
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K-Map for Gs:

B1BO
B3B2
00 01 11 10
00
01
" 1 1 1 1
1 1
10 1 1
G3 = B3
K-Map for Gz:
B1BO
B3B2 00 01 11 10
00
1 1 1 1
01
11
10 ‘ ! ! ! ! ‘

G2=B3®B2




22

K-Map for Gi:

B1BO
B3B2 00

01 11 10
1 1
00
1 1
01
1 1
1 1
10
G1=B1+®B2

K-Map for Go:

B1BO
B3B2 00

01

11

10

Q0

01

11

10

GO=B1#®&B0
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LOGIC DIAGRAM

B3 G3
B2 D Bﬂ@ B2 G2

TASEN

| G1
B1 D B1{+)B2

TA56N

BO ) >

T456N

B1(+)B0

Conclusion: -

4-bit Binary to Gray code converter is constructed and their truth tables are verified.
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Experiment No:6

Aim: - Implementation of a Single bit digital comparator.

AP

PARATUS REQUIRED

1.1C 7404,1C 7408,IC 74266
2.Digital trainer kit

TH

EORY:

Date: __/ /_

Magnitude Comparator is a logical circuit, which compares two signals A and B and generates
three logical outputs, whether A > B, A=B, or A<B.

Procedure: -
1. The circuit connections are made as shown in fig.
2. Pin (14) is connected to +Vcc and Pin (7) to ground.
3. The inputs A,B are given at respective pins and outputs A > B, A=B, or A<B are
connected to the output LED.
4. The values of the outputs are tabulated.
TRUTH TABLE
INPUTS OUTPUTS
A>B=AB A>B | A=B | A<B
A<B=AB 0 1 0
A=B=AB+AB 0 0 1
1 0 0
0 1 0
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LOGIC DIAGRAM

=B

FJL—?
T‘
|

nclusion: -

A Single bit digital comparator is constructed and it’s truth tables are verified.
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Experiment No:7 Date: __/ /_

Aim: - To study Multiplexer and demultiplexer.

APPARATUS REQUIRED: Power Supply
Digital Trainer,

Connecting Leads,

IC’s 74153(4x1 multiplexer).

THEORY:

MULTIPLEXER: Multiplexer generally means many into one. A multiplexer is a
circuit with many Inputs but only one output. By applying control signals we can
steer any input to the output .The fig. (1) Shows the general idea. The ckt. has n-

input signal, control signal & one output signal. Where 2" = m. One of the popular
multiplexer is the
16 to 1 multiplexer, which has 16 input bits, 4 control bits & 1 output bit.

PIN CONFIGURATION;-

STROBE .
4153é4x1 multi Iexerl
weoo A 223 22 iz (1] i

[ (9 [ B FF

D) 74153

R R e RS

1Zo GHD
STROBE 1G

LOGIC DIAGRAM:
Multiplexer (4x1) IC 74153

LOGIC DIAGRAM
Ez lpa i1a 123 133 Sq So lob f1p I2n 13b Ep

i i
| T 1, ]
[ | T | ]
Vco = PIN 16

GND =PINS

D O = PIN NUMBERS ()

Za
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PROCEDURE:

OBSERVATION

PwnhE

5.

TABLE:

Fix the IC's on the bread board &give the input supply.
Make connection according to the circuit.

Give select signal and strobe signal at respective pins.
Connect +5 v Vcc supply at pin no 24 &

GND atpin no 12.

Verify the truth table for various inputs.

Truth Table of multiplexer (4x1) IC 74153

Conclusion: Verify th

A B|co|C1|cC2|C3 |G Y
-G I IO G I I 1 0
0 0 0 ol oM | K 0 0
0 0 1 Mol oH | X 0 1
0 1 0 M| oK 0 0
0 1 1 oK 0 1
e truth table of multiplexef fqr varipus inputsy
1 0 X X T | X 0 1
1 1 }{ 0 0 0
1 1 * 1 0 1
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Experiment No:8 Date: __/ /_

Aim: - To study SR Flipflops .
APPARATUS REQUIRED: IC’ S 7400, 7402 Digital Trainer & Connecting leads.

THEORY:

* RS FLIP-FLOP: There are two inputs to the flip-flop defined as R and S.
When I/Ps R = 0 and S = 0 then O/P remains unchanged. When I/Ps R =0
and S = 1 the flip-flop is switches to the stable state where O/P is 1 i.e. SET.
The I/P condition
is R =1 and S = 0 the flip-flop is switched to the stable state where O/P is 0
i.e. RESET. The I/P condition is R =1 and S = 1 the flip-flop is switched to
the stable state where O/P is forbidden.

« JK FLIP-FLOP: For purpose of counting, the JK flip-flop is the ideal
element to use. The variable J and K are called control I/Ps because they
determine what the flip- flop does when a positive edge arrives. When J and
K are both Os, both AND gates are disabled and Q retains its last value.

« D FLIP =FLOP: This kind of flip flop prevents the value of D from
reaching the Q output until clock pulses occur. When the clock is low,
both AND gates are disabled D can change value without affecting
the value of Q.On the other hand, when the clock is high, both AND
gates are enabled. In this case, Q is forced to equal the value of D.
When the clock again goes low, Q retains or stores the last value of D.
a D flip flop is a bistable circuit whose D input is transferred to the
output after a clock pulse is received.

« TFLIP-FLOP: The T or "toggle" flip-flop changes its output on each
clock edge, giving an output which is half the frequency of the signal
to the T input. It is useful for constructing binary counters, frequency
dividers, and general binary addition devices. It can be made from a
J-K flip-flop by tying both of its inputs high.

CIRCUIT DIAGRAM:
SR Flip Flop D Flip Flop
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JK Flip Flop T Flip Flop

Lioek

PROCEDURE:
1. Connect the circuit as shown in fi gure.
2. Apply Vc ¢ & ground signal to every IC.
3. Observe the input & output according to the truth table.

TRUTH TABL E:

SRE LIP FLOP:
Q
CLOCK s R nl
1 0 0 NO CH ANGE
1 0 1 0
1 1 0 1
1 1 1 ?
D FL IPFLOP:
INPUT OU TPUT
0 0
1 1
JK FLIPFLOP
CLOCK s R St
1 0 0 NO CH ANGE
1 0 1 0
1 1 0 1
1 1 1 an’
T EL IPELOP
CLOCK s R a4
1 0 1 NO CH ANGE
1 1 0 an’

LAB MANUAL (IV SEM ECE)
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Experiment No:9 Date: __/ /_

Aim: -Realize 4 bit asynchronous counter

APPARATUS REQUIRED: Digital trainer kit
4 JK flip flop each IC 7476 (i.edual JK flip  flop)
and two AND gates IC 7408.

BRIEF THEORY: Counter is a circuit which cycle through state sequence. Two
types of counter, Synchronous counter (e.g. parallel) and Asynchronous counter
(e.g. ripple). In Ripple counter same flip-flop output to be used as clock signal
source for other flip- flop. Synchronous counter use the same clock signal for all

flip-flop.
PIN CONFIGURATION:

Pin diagram of JK M/S Flip Flop

T8 5 2l il 12 (11 ol [9)

J PR 0O

—J CLR O

T O . ’—C>CK .
rK PR Q K CLR Q
L1 2] [3] 4] 18] [e] 7] [8]
FES

Cual J/K M/5 Flip—Flop
with Preset and Clear

LOGIC DIAGRAM:
4-Bit Asynchronous counter
HIGH
FFO FF1 FF2 FF3
Yo Fe 4 jﬂl ! 'Ezl Iy %
X |+—O>C —d> C —> —
Ky K, K, K,

LAB MANUAL (IV SEM ECE)
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Pin Number Description
1 Clock 1 Input
2 Preset 1 Input
3 Clear 1 Input
4 J1 Input
5 Vcc
6 Clock 2 Input
7 Preset 2 Input
8 Clear 2 Input
9 J2 Input
10 Complement Q2 Output
11 Q2 Output
12 K2 Input
13 Ground
14 Complement Q1 Output
15 Q1 Output
16 K1 Input

PROCEDURE:
a) Make the connections as per the logic diagram.
b) Connect +5v and ground according to pin configuration.
c) Apply diff combinations of inputs to the i/p terminals.
d) Note o/p for summation.
e) Verify the truth table.

RESULT: 4-bit asynchronous counter studied and verified.

LAB MANUAL (IV SEM ECE)
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Experiment No:12

Aim: Design of 4-bit shift register .

Date: _ / /__

APPARATUS REQUIRED: - Logic trainer kit, D Flip-flop IC - 7474 wire

Theory: Serial In/Serial Right/Serial Out Operation

Data In

1

2

3

4

Data Out

Serial shift registers can be implemented using any type of flip-flops. A serial shift register
implemented using D flip-flops with the serial data applied at the D input of the first flip-flop and
serial data out obtained at the Q output of the last flip-flop is shown in figure. At each clock
transition 1 bit of serial data is shifted in and at the same instant1-bit of serial data is shifted out.
For a 4-bit shift register, 8 clock transitions are required to shift in 4-bit data and completely shift
out the 4-bit data. As the data shifted out 1-bit at a time, a logic 0 value is usually shifted in to

fillup the vacant bits in the shift register.

Serial In/Shift Right/Serial Out Register

Data_
In

SET

D Q

>flip-flop_1
Q

CLR

Q

CLK

$
. 4

Bk

D

SET

CLR

Q

p-op 2

Q

Q,

"
v

—

SET

D

&

lip-flop 3

CLR

Q

Q

SET

>

Timing diagram of a Serial In/Shift Right/Serial Out Reqgister

CLOCK
Input

Data
Input

Qg output

D Q

>f|ip-f|o;£1
Q

CLR

_?ﬁData
Out

Q, output

Q,, output

Q, output

t'l-

L=
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Shift Register Truth Table

Outputs Qg Q Q, Q5

Eeszet o o o L

CK Pulse 1 1 0 0 0

CK Pulse 2 0 1 0 0

CK Pulse 3 0 0 1 0

CK Pulse 4 0 0 0 1
PROCEDURE:

(i) Connections are given as per circuit diagram.
(if) Logical inputs are given as per circuit diagram.
(iif) Observe the output and verify the truth table.

RESULT:

Thus the Shift register was designed and their truth table is verified

LAB MANUAL (IV SEM ECE)
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