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Department of Information Technology

Vision of IT Department
The Department of Information Technology envisions preparing technically competent
problem solvers, researchers, innovators, entrepreneurs, and skilled 1T professionals for
the development of rural and backward areas of the country for the modern computing
challenges.

Mission of the IT Department

e To offer valuable education through an effective pedagogical teaching-learning
process.

e To shape technologically strong students for industry, research & higher studies.

e To stimulate the young brain entrenched with ethical values and professional

behaviors for the progress of society.

Program Educational Objectives

Graduates will be able to

® Our graduates will show management skills and teamwork to attain employers’

objectives in their careers.

® Our graduates will explore the opportunities to succeed in research and/or higher

studies.

®* OQOur graduates will apply technical knowledge of Information Technology for

innovation and entrepreneurship.

® Our graduates will evolve ethical and professional practices for the betterment of

society.
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Program Outcome (POs)

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
Fundamentals, and an engineering specialization to the solution of complex
engineeringproblems.

2. Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering
problemsand design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, andenvironmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data,and synthesis ofthe information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with anunderstanding ofthe limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge
toassess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and
responsibilitiesand norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member
orleader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
andgive and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of
theengineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.
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Course Outcomes

DCS (1T-305)

CO1:/Student will be able to understand and apply the basic concept digital electronics
for digital circuit and system design.

CO2 |Students will be able to realize and describe the operation of combinational
: circuits.

COg3 Students will be able to realize and describe the operation of sequential circuits

CO4 Students will be able to apply the fundamental knowledge of digital electronics
: principle for understanding and creating different (unipolar and boipolar) logic
families.

CO5 [Students will be able to apply the fundamental knowledge of analog and digital
: electronics principle for understanding and creating different analog to digital
converter, multi-vibrator
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1. Verification of Different Basic Digital Logic Gates for Various
Ic’'s.

NAME OF LABORATORY: Digital System Design Lab
LAB SUBJECT NAME/CODE: DCS/I1T-305 NAME OF DEPARTMENT: - E.C
Date of conduction: -

Date of submission: -

Submitted by other members: -

1 2.
3 4,
5 6.
7 8.
Group no: -

Signature

Name of faculty in charge:
Name of Technical Assistant:
OBJECT: - To Test and operation of different basic digital logic Gates for various

IC's and verification of their Truth Table.
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APPARATUS REQUIRED:

<momz]

S.No. COMPONET SPECIFICATION QTY

AND GATE IC 74081
OR GATE IC 7432
NOT GATE IC 7404

C

'r NAND GATE 2 I/P IC 7400

c

u NOR GATE IC 7402

i

t
X-OR GATE IC 7486

t

2 IC TRAINER KIT -

t As
WIRES - Required

t

akes the logical decision and the process are called logic gates. Each gate has one
or more input and only one output.OR, AND and NOT are basic gates. NAND,
NOR and X-OR are known as universal gates.Basic gates form these gates.

AND GATE:

The AND gate performs a logical multiplication commonly known as AND
function. The output is high when both the inputs are high. The output is low level
when any one of the inputs is low.

OR GATE:

The OR gate performs a logical addition commonly known as OR function. The
output is high when any one of the inputs is high. The output is low level when both
the inputs are low.
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NOT GATE:

The NOT gate is called an inverter. The output is high when the input is low. The
output is low when the input is high.

NAND GATE:

The NAND gate is a contraction of AND-NOT. The output is high when both
inputs are low and any one of the input is low.The output is low level when both
inputs are high.

NOR GATE:

The NOR gate is a contraction of OR-NOT. The output is high when both inputs
are low. The output is low when one or both inputs are high.

X-OR GATE:

The output is high when any one of the inputs is high. The output is low when both
the inputs are low and both the inputs are high.

AND GATE:PIN DIAGRAM

U
A '—
)iB 1 Vee {14
B 408N 2
| 13
TRUTH TABLE 12
/ C
) 4
A B AB 7
0 0 0 ; 4 ;11
0 1 0 0 10
1 0 0 9
1 1 T 8 [ ]
dn U
7LGnd L s

OR GATE:
e == -
o > J N
TROUTH TABLE ‘; (l B a il 1
SEEES = ¢ T
- . : il P il
NOT GATE PIN DIAGRAM
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% Y=5A 1 Vvce {14
3 C 12
f 7 7 1
TRUTH TABLE : s o 10
4 k=4
o 1

8

1 o 7 - Gnd

X-OR GATE : PIN DIAGRAM

s - W
A e Y - + AB
B vee {14
7aseN
>
' 13
TRUITH TABLE - i
e
A B AB + AB 3 =
o (=] o
I a 11
o 1 1 5
1 o 1 = rex
t } £
1 1 o 6
=
7 HFGna s

2-INPUT NAND GATE: PIN DIAGRA

g
S
e 1 = >r— y=2x8B 1 vee {14
7100 2
' 13
c 12
TRUTH TABLE
> 7 g
_ = A B a
< 11
o o 1 =
o 1 1 o 158
1 o 1 o =
1 1 o (=3
7 - Gna a8

NOR GATE:

S DEAESCOE. - BEEADT IDTLACE EXLADL -

- =A - &
1a

A
— U 1 vee —
= 7a0=
1=
i ; iz
WA A ET XA EET B —1
11

AN

(=] 1o

NeAND "

=

7 - Gna

00

Lol

L}

o
1

o
1

PROCEDURE:
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Place the IC 74XXLS on the Bread board.

Connect VCC and ground to the respective pins on the Bread board.

Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

Apply various combinations of inputs as shown in the truth table and observe the
conditions of LEDs.

Similarly follow these steps for other gates.

PRECAUTIONS:

Connections must be tight on the bread board.

Identify the pins of the IC properly.

Carefully connect VCC and ground to the respective pins on the Bread board.

Do not short any pin of IC.

Do not switch ON the power supply unless you have checked the circuit connections

as per the circuit diagram.

Take care while removing and inserting the 1C on bread board.

RESULT:

Thus the logic gates are studied and their truth tables were verified.

LR O
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2. Implement of AND, OR, NOT, Gates by NAND and NOR Universal
gates.

NAME OF LABORATORY: Digital System Design Lab
LAB SUBJECT NAME/CODE: DCS/ IT-305

NAME OF DEPARTMENT: - E.C

Date of conduction: -

Date of submission: -

Submitted by other members: -

1 2.
3. 4
5 6
7 8.
Group no: -

Signature

Name of faculty in charge:

Name of Technical Assistant:

OBJECT:- Implementation Of AND, OR, NOT, Gates By NAND And NOR

Universal Gates

APPARATUS REQUIRED: - TRAINER KIT (OR)

S.No. COMPONET SPECIFICATION QTY
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1. NAND GATE IC 7400
2. NOR GATE IC 7402
3. BREAD BOARD WHITE COLOR
4, SLIDE SWITCH ON/OFF TYPE
5. LED ANY COLOR
6. RESISTANCE 10,100 Ohm
1. +5v.DC Power -
As
Requ
8. JUMPER WIRES - ired
THEORY:
NAND GATE:

The NAND gate is a Universal Gate by the use of this gate we can implement all
other gates. The NAND gate is a contraction of AND-NOT. The output is high when
both inputs are low and any one of the input is low .The output is low level when
both inputs are high.

2 INPUT NAND GATE:

A T _ 14
S L= v-=5 : e
7400 2
13
12
TRUTH TABLE g

3 —

1
<
7
oy =)
4 4 11
s
o 10
o s
=3

7 - Gna L Is

A

o
o
1
1

< 0= 0|0

O [l [ = |0
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Implementing an Inverter Using only NAND Gate:

The figure shows two ways in which a NAND gate can be used as an inverter (NOT
gate).

AIl NAND input pins connect to the input signal A gives an output A’.

= AA)=A’
AE )O< A= > & W

Implementing AND Using only NAND Gates

An AND gate can be replaced by NAND gates as shown in the figure (The AND is
replaced by a NAND gate with its output complemented by a NAND gate inverter).

DD — D
B—i ' B —

Implementing OR Using only NAND Gates

An OR gate can be replaced by NAND gates as shown in the figure (The OR gate is
replaced by a NAND gate with all its inputs complemented by NAND gate

inverters).

SullRYS
-E—>; (A'BYy=A+B
- A A+B
- =]
Sl
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NOR GATE:

The NOR gate is a Universal Gate by the use of this gate we can implement all
other gates The NOR gate is a contraction of OR-NOT. The output is high when
both inputs are low. The output is low when one or both inputs are hi

NOR G AXTE:

S DNIESCOT. - ALY AD>AS €3 BT A DA

£ — = = A s & a
S— e W
= 7a0z ;l,:\\
! = . C s
=2 <
o | €3
WIARCT L EL A BT ¥ = [ 3=
CERITCEY T AT N |
> - 11
s = == (» 7\] o T 10
o =] 1 s 1 7 I . —":—\]
3 o : - ?ﬁg '5
1 o 7 - Gna =

Implementing an Inverter Using only NOR Gate

The figure shows two ways in which a NOR gate can be used as an inverter (NOT
gate).AIINOR input pins connect to the input signal A gives an output A’.

(A'B')'=A+B

A A+B
S—
B

‘:h

Implementing OR Using only NOR Gates

An OR gate can be replaced by NOR gates as shown in the figure (The OR is
replaced by a NOR gate with its output complemented by a NOR gate inverter)

_
B B

Implementing AND Using only NOR Gates

An AND gate can be replaced by NOR gates as shown in the figure (The AND
gate is replaced by a NOR gate with all its inputs complemented by NOR gate
inverters).
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(A+B)=AB | AB
—
B —

PROCEDURE:

Place the IC 74XXLS on the Bread board.

Connect VCC and ground to the respective pins on the Bread board.

Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

Apply various combinations of inputs as shown in the truth table and observe the
conditions of LEDs.

. Similarly follow these steps for other gates.

PRECAUTIONS:

Connections must be tight on the bread board.

Identify the pins of the IC properly.

Carefully connect VCC and ground to the respective pins on the Bread board.

Do not short any pin of IC.

Do not switch ON the power supply unless you have checked the circuit connections

as per the circuit diagram.

. Take care while removing and inserting the 1C on bread board.

RESULT:
Thus the logic gates are studied and their truth tables were verified.
2(B). Verification of versatility of NAND gate and NOR gate

NAME OF LABORATORY: Digital System Design Lab
LAB SUBJECT NAME/CODE: DCS / IT-305

NAME OF DEPARTMENT: - E.C.
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Date of conduction: -
Date of submission: -

Submitted by other members: -

1 2.
3. 4
5 6.
7 8.
Group no: -

Signature

Name of faculty in charge:
Name of Technical Assistant:
OBJECT:- (i)Implementation Of NOR GATE, EX-OR, Gates using by NAND

Universal Gates.

(ii) Implementation Of NAND GATE, EX-OR, Gates using by NOR

Universal Gates.

APPARATUS REQUIRED: - TRAINER KIT (or)

11
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S.No. COMPONET SPECIFICATION QTY
NAND GATE IC 7400
NOR GATE IC 7402
BREAD BOARD WHITE COLOR
SLIDE SWITCH ON/OFF TYPE
LED ANY COLOR
RESISTANCE 10,100 Ohm

+5v.DC Power -

As
Requ
JUMPER WIRES - ired

THEORY:
NAND GATE:

The NAND gate is a Universal Gate by the use of this gate we can implement all
other gates. The NAND gate is a contraction of AND-NOT. The output is high when
both inputs are low and any one of the input is low .The output is low level when

both inputs are high.

2-INPUT NAND GATE:

A
e | = >— y==18 1 vee {14
7400 2
13
12
TRUTH TABLE g

3 —

1
<
7
=
4 a [ P
s
° 10
° =]
=

7 - Gnd L Is

A

- |- 10|10
s ol |o|
0 = [=
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CIRCUIT DIAGRAM WITH TRUTH TABLE:
Implementing of NOR GATE Using by Universal NAND Gate:

2 Input NOR gate

A Al B A+B
Y 0|0 1
0 1 0
B 1 0 0
1 1 0

Implementing of EX-OR GATE Using by Universal NAND Gates

2 Input EXOR gate
AlB | A®B
A v 0|0 0
}‘ R
B 70 |
1] 1 I

Theory:
NOR gate: OR followed by mverter. It is also known as universal gate. The symbolic
representation 1s:

2 Input NOR gate apagee [0 - [ ARG
= input gate 1 | 2 13| output gate 4
Al B A+B
0 i 1 input gate 1 E 7402 E| input gate 4
i 1 ] output gate 2 [4) 1] input gate 4
A T _ input gate 2 E E output gate 3
B > A+E 1 I:I I:I input gate 2 E El input gate 3
NOR 1] 0 W [

This 1s a NOT-OR gate which 1s equal to an OR gate followed by a NOT gate. The outputs of all
NOR gates are low if any of the mputs are high. The symbol 1s an OR gate with a small circle on the
output. The small circle represents mversion. NOR gate 15 important gate because NOR considered
universal gates. Construct all of the other basic gates using only NbR gate.

A Truth Table defines how a gate will react to all possible mput combinations.

Implementing of NAND GATE Using by Universal NOR Gates

13
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A 2 Input NAND gate
T TA[B] AB
3 0] 0]
5] I 1 1
1 I 1
1 1 I

Implementing of EX-NOR GATE Using by NOR Gates

A 5
B—
2 Input EXOR gate
A = AHE
I I I
0 1 1
1 I 1
1 1 I
PROCEDURE:

Place the IC 74XXLS on the Bread board.
Connect VCC and ground to the respective pins on the Bread board.
Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

S A

Apply various combinations of inputs as shown in the truth table and observe
the conditions LEDs.

6.  Similarly follow these steps for other gates.
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PRECAUTIONS:
1. Connections must be tight on the bread board.

2. Identify the pins of the IC properly.
3. Carefully connect VCC and ground to the respective pins on the Bread board.

4. Do not short any pin of IC.
5. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.
6.  Take care while removing and inserting the 1C on bread board.

RESULT:

Thus the logic gates are studied and their truth tables were verified.

15

RS
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3. TOPROVE THE DIFFERENT BOOLEAN LAWS

NAME OF LABORATORY: Digital System Design Lab
LAB SUBJECT NAME/CODE: DCS / IT-305NAME OF DEPARTMENT: - E.C

Date of conduction: -
Date of submission: -

Submitted by other members: -

1 2.
3. 4
5 6.
7 8.
Group no: -

Signature

Name of faculty in charge:
Name of Technical Assistant

OBJECT: - Boolean algebra uses many of the same laws as those of ordinary
algebra.

In this experiment, we’ll know about these laws.

APPARATUS REQUIRED: -
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S.No. COMPONET SPECIFICATION QTY
- AND GATE IC 74081 o
OR GATE IC 7432
NOT GATE IC 7404
NAND GATE 2 I/P IC 7400
NOR GATE IC 7402
X-OR GATE IC 7486

IC TRAINER KIT -

As
Re

qui
WIRES - red

THEORY:

Generally, you’ll find that the basic logic functions AND, OR, NAND, NOR, and
NOT are not sufficient to implement complex digital logic functions. These gates are
the basis for building more complex logic circuits that are constructed using various
combinations of gates which is known as Combinational Logic. Combinational logic
requires the use of two or more gates to form a useful, complex function. These
complex functions usually Begin as a Boolean Equation and the logic circuit may be
implemented directly from this Equation. The Boolean laws and rules are shown

below:

Laws:

17
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Commutative property of addition:

A+B=B+A

O/P Y1=A+B

O/P Y2=B+A

O/P Y1=A+B
A 41 )
B— .

(same)
= _>/
a—
O/P Y2=B+A

FIG: 12.1. Commutative property of addition

Commutative property of multiplication :

A.B=B. A
O/P Y=A.B
O/P Y=B.A
O/P Y=A.B
A —
B— : ha N
(same)
B —] )_/
A —
O/P Y=B.A

FIG: 12.2. Commutative property of multiplication

Associative property of addition :
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A+(B+C)=(A+B)+C
O/PY=A+ (B +C)
OPY=(A+B)+C

OP Y=A+ (B +C)

OPY=(A+B)+C

FIG: 12.3. Associative property of addition

Associative property of multiplication:
A.(B.C)=(A.B).C

O/P Y=A. (B. C)
O/P Y= (A.B).C
O/P Y=A. (B.C)
A L
= )
D
c —
(same)
R pu—
D
E —
o [
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O/PY=(A.B).C
FIG: 12.4. Associative property of multiplication

Distributive property :
A.B+C)=A B+A.C

O/PY=A.(B+C)
O/PY=A.B+A.C O/PY=A.(B+C)

- L

B — —
I '

- —

A “\|_Ir
B %7_,/ —_—
o — "

OPY=A.B+A.C

FIG: 12.5. Distributive propert
PROCEDURE:

1 Place the IC 74XXLS on the Bread board.

2 Connect VCC and ground to the respective pins on the Bread board.

3. Connect the inputs to the input switches provided in the Bread board.

4 Connect the outputs to the switches of output LEDs.

5 Apply various combinations of inputs as shown in the truth table and observe
the conditions of LEDs.

6.  Similarly follow these steps for other gates.

PRECAUTIONS:

Connections must be tight on the bread board.

Identify the pins of the IC properly.

Carefully connect VCC and ground to the respective pins on the Bread board.

Do not short any pin of IC.

Do not switch ON the power supply unless you have checked the circuit connections

as per the circuit diagram.
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6. Take care while removing and inserting the 1C on bread board.
RESULT:
Thus the logic gates are studied and their truth tables were verified.

21
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4. Verification of various Half Adder and Full Adder circuit by
Binary Addition.

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS /IT-305NAME OF DEPARTMENT: - E.C

Date of conduction: -
Date of submission: -

Submitted by other members: -

1. 2.
3. 4
5 6.
7 8.
Group no: -

Signature

Name of faculty in charge:

Name of Technical Assistant:

OBJECT:-Verification of various Half Adder and Full Adder circuit by Binary
Addition.
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APPARATUS REQUIRED: -

S.No. COMPONET SPECIFICATION QTY

AND GATE IC 74081
OR GATE IC 7432
NOT GATE IC 7404
EX-OR GATE IC 7486
IC TRAINER KIT -
WIRES As Required

THEORY:

HALF ADDER:

A half adder has two inputs for the two bits to be added and two outputs one from
the sum ¢ S’ and other from the carry ¢ ¢’ into the higher adder position. Above
circuit is called as a carry signal from the addition of the less significant bits sum
from the X-OR Gate the carry out from the AND gate.

FULL ADDER:

A full adder is a combinational circuit that forms the arithmetic sum of input; it
consists of three inputs and two outputs. A full adder is useful to add three bits at a
time but a half adder cannot do so. In full adder sum output will be taken from X-
OR Gate, carry output will be taken from OR Gate.

HALF ADDER TRUTH TABLE:
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A B CARRY SUM
0 0 0 0
0 1 0 1
1 0 0 1
1 1 1 0

o
o
(= B PN

Cammy = AB

LOGIC DIAGRAM:

SUM
> A'B+AB'

w >
B
o
w

S CARRY
?408!{__/ AB

FULL ADDER TRUTH TABLE

. = - C ATIEI N ST TN
o o o o o
o o b > o =
o & o o ¢
o = x x o
s 3 o o o .3
ks o x b o
a a o a o
a a x - 1 a
EX NEzagp for S U NE:
ec
A
o e “
i 1 1
STINVE — ACESTCT ¢+ ACEECTT 4+ AEECT ¢ A

. NIap for < AR E W
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LOGIC DIAGRAM:

FULL ADDER USING TWO HALF ADDER

A 1 \ 4
B 748%1D3 86_le_:>i AHBH C

= 5 SUM
1 D
7408N 4 6
1
5 i AB +BC + AC
¢ ‘ ?m} Wy /5 CARRY
5 2
PROCEDURE:

1. Place the IC 74XXLS on the Bread board.

2 Connect VCC and ground to the respective pins on the Bread board.

3 Connect the inputs to the input switches provided in the Bread board.

4.  Connect the outputs to the switches of output LEDs.

5 Apply various combinations of inputs as shown in the truth table and observe
the conditions of LEDs.

6.  Similarly follow these steps for other gates

PRECAUTIONS:

1.  Connections must be tight on the bread board.

2 Identify the pins of the IC properly.

3 Carefully connect VCC and ground to the respective pins on the Bread board.
4. Do not short any pin of IC.

5 Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.

6.  Take care while removing and inserting the IC on bread board.
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RESULT:

Thus the half adder and full adder was designed and their truth table is verified.

5.  Binary Subtraction by Half Subtractor and Full Subtractor
circuit.

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS /IT-305NAME OF DEPARTMENT: - E.C

Date of conduction: -

Date of submission: -

Submitted by other members: -

1 2.
3 4.
5 6
7 8.
Group no: -

Signature

Name of faculty in charge:

Name of Technical Assistant:
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OBJECT:-To design and construct Half Subtractor and Full Subtractor circuits
and Verify their truth table using logic gates.

APPARATUS REQUIRED: -

S.No. COMPONET SPECIFICATION QTY

AND GATE IC 74081
OR GATE IC 7432
NOT GATE IC 7404
EX-OR GATE IC 7486
IC TRAINER KIT -
WIRES As Required

THEORY:

HALF SUBTRACTOR:

The half subtractor is constructed using X-OR and AND Gate. The half subtractor
has two input and two outputs. The outputs are difference and borrow. The
difference can be applied using X-OR Gate, borrow output can be implemented

using an AND Gate and an inverter
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FULL SUBTRACTOR:

The full subtractor is a combination of X-OR, AND, OR, NOT Gates. In a full
subtractor the logic circuit should have three inputs and two outputs. The two half
subtractor put together gives a full subtractor.The first half subtractor will be C and
A B. The output will be difference output of full subtractor. The expression AB
assembles the borrow output of the half subtractor and the second term is the
inverted difference output of first X-OR.

HALF SUBTRACTOR

TRUTH TABLE:

A B BORROW | DIFFERENCE

0 0 0 0

0 1 1 1

1 0 0 1

1 1 0 0

B B

A 0 1 A 0 1

o| o ";HI’H; ol o |! 1)
-
LY

1 'L 1 J 0 1 0 0

Difference = AB + AB = AcB Borrow = AB

LOGIC DIAGRAM:
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A 7486111) L
B > “—~"3 Difference
y . . ‘
'nm{/\"*———ﬂ A'B
74082" L3 Borrow

FULL SUBTRACTOR

TRUTH TABLE:

A B C BORROW DIFFERENCE

0 0 0 0 0

0 0 1 1 3 |

0 1 0 1 ) |

0 1 1 1 0

1 0 0 0 1

1 0 1 0 0

1 1 0 0 0

i | 1 1 1 1

K-Map for Difference:
~ Bc
A oo o1 11 10

o) 1 1
1 1 1

Difference = A’B°C + A’BC” + AB°C” + ABC
K-Map for Borrow:

. BC

A\ oo o1 11 10
o L1 1] 1
1 1

Bormrow = A’B + BC + A°C
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LOGIC DIAGRAM:

1
3
mamit‘— |
2 4—)-)— 6 Difference
c - ML " A®B®C
1 ~~ 21
74048  7408N

o>

2 |1 -3 4
4 .“Tﬂi/p sy Qe 6 Borrow
o] 2 5T AB+AC+BC
5
9

~ 8

10

FULL SUBTRACTOR USING TWO HALF SUBTRACTOR:

1
A = 3 4
74861“«])_/ nageH)| ) A®B® :
2 5 6 Difference

1 4.9 4 In 4 4
—\3 *—6 1 .
WD"— —’>°— AB+AC+BC
74080 74040 7408N
C }_\ } ?432Mj >§_Borrow

2 5 9

PROCEDURE:
Place the IC 74XXLS on the Bread hoard.

Connect VCC and ground to the respective pins on the Bread board.

1
2
3. Connect the inputs to the input switches provided in the Bread board.
4 Connect the outputs to the switches of output LEDs.

5

Apply various combinations of inputs as shown in the truth table and observe
the conditions of LEDs.
6. Similarly follow these steps for other gates

PRECAUTIONS:
1.  Connections must be tight on the bread board.

N

Identify the pins of the IC properly.

w

Carefully connect VCC and ground to the respective pins on the Bread board.

4. Do not short any pin of IC.
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5. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6.  Take care while removing and inserting the 1C on bread board.

RESULT:

Thus the half subtractor and full subtractor was designed and their truth table is

verified.
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6.Verification of the De-Morgan’s Theorem.

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS /IT-305NAME OF DEPARTMENT: - E.C

Date of conduction: -
Date of submission: -

Submitted by other members: -

1 2.
3. 4
5 6
7 8.
Group no: -

Signature

Name of faculty in charge:

Name of Technical Assistant:
OBJECT:

De-Morgan’s developed a theorem that allows conversion between logic expressions
that has inversions on the output to a different logic expression with the inversions
on each of the inputs. This may allow for the simplification of a Boolean Expression
by the cancellation of some redundant inversions. There are two Boolean Equations

that represent De Morgan's Theorem:



im g g i o

CMAL AICTE & RGPY

INSTITUTE OF TECHMOLOGY & MANAGEMENT g W

wrerer. g ed.in

APPARATUS REQUIRED:

S.No. COMPONENT SPECIFICATION QTY

NAND GATE IC 7400

NOT GATE IC 7404

AND GATE IC 7408

OR GATE IC 7432

IC TRAINER KIT -

WIRES As Required

THEORY:

Generally you’ll find that the basic logic functions AND, OR, NAND, NOR, and
NOT are not sufficient to implement complex digital logic functions. These gates are
the basis for building more complex logic circuits that are constructed using various
combinations of gates which is known as Combinational Logic. Combinational logic

requires the use of two or more gates to form a useful, complex function.

PIN DIAGRAM:
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NOR gate Bubbled AND gate
FIG: b. Law 2
3A,B = (A+_B) ------------- )
NOR
~ =,
A — A+B A+B
E' —_—
\, /
FIG: C. Law 3
4.A,B = AB - —(IV)
A
A
> L] AB
B >c E I
; Negative-AND
FIG: D. Law 4
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PROCEDURE:

Place the 1C 74XXLS on the Bread board.

Connect VCC and ground to the respective pins on the Bread board.

Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

Apply various combinations of inputs as shown in the truth table and observe the
conditions of LEDs.

. Similarly follow these steps for other gates

PRECAUTIONS:

1. Connections must be tight on the bread board.

2. Identify the pins of the IC properly.
3. Carefully connect VCC and ground to the respective pins on the Bread board.

4. Do not short any pin of IC.

5. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6.  Take care while removing and inserting the IC on bread board.
RESULT:

Thus the half subtractor and full subtractor was designed and their truth table is

verified.
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7. Study of S-R, J-K, T & D flip-flops.

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS /IT-305NAME OF DEPARTMENT: - E.C

Date of conduction:
Date of submission:

Submitted by other members:

1 2.
3. 4
5 6.
7 8.
Group no:
Signature

Name of faculty in charge:

Name of Technical Assistant:

OBJECT:-Study of S-R, J-K, T & D flip-flops.

APPARATUS REQUIRED: -
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S.No. COMPONENT

NAND GATE

NOT GATE

AND GATE

NOR GATE

IC TRAINER KIT

WIRES

THEORY:

im g et i o

SPECIFICATION

CMAL AICTE & RGPY

LR O

QTY

IC 7400

IC 7404

IC 7408

IC 7402

As Required

Logic circuits that incorporate memory cells are called sequential logic circuits; their

output depends not only upon the present value of the input but also upon the

previous values. Sequential logic circuits often require a timing generator (a clock)

for their operation. The latch (flip-flop) is a basic bi-stable memory element widely

used in sequential logic circuits. Usually there are two outputs, Q and its

complementary value. Some of the most widely used latches are listed below.

S-R LATCH:
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An S-R latch consists of two cross-coupled NOR gates. An S-R flip-flop can also be
design using cross-coupled NAND gates as shown. The truth tables of the circuits
are shown below. A clocked S-R flip-flop has an additional clock input so that the S
and R inputs are active only when the clock is high. When the clock goes low, the
state of flip-flop is latched and cannot change until the clock goes high again.
Therefore, the clocked S-R flip-flop is also called “enabled” S-R flip-flop.

A D latch combines the S and R inputs of an S-R latch into one input by adding an
inverter. When the clock is high, the output follows the D input, and when the clock
goes low, the state is latched.

A S-R flip-flop can be converted to T-flip flop by connecting S input to Qb and R to
Q.

S-R LATCH:

[ T———=aes
————
—_— T
Y B o
s o———

Fao02

S 6—

(A TLOGIC DIAGRANM (B) SYy N BOILL

TRUTH TABLIE
s R (o o O b+
o O Q Ob
[} 1 [e) 1
1 &) 1 O
1 1 O O*

SR LLATCH: TRUTH TABILE

i Faoo— &) [5) 1= 1=
i o 1 1 )

j 77"'@_ e 1 [5) %) 1
= = 1 1 o

(&) Ob

SRR

R]l— ,-::C_—‘—}iéﬁ g R ¥

(A) LOGIC DIAGRAM (B) SYMBOL
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1. S-RFLIPFLOP:
TRUTH TABLE

S R Q+ Ob+
0 0 Q Ob
0 1 0 1
1 0 1 0
1 1 0= 0=
2. CONVERSION OF SR-FLIP FLOP TO T-FLIP FLOP (TOGGLE):
LOGIC DIAGRAM SYMBOL
s —=
R — N
o d |_[’} ,J @ L
~ i
~LK ™ - 5 Q
- -4 CcLK_|
A M
| = 4
=B Py : 3
EBaR I

T FLIP FLOP USING IC 7476

Vcco
Veco _,J.>2
4 J SD Ql— 15

__{1 }>CLK IC 749476
J—\k TG K RD Q— &4
s

TRUTH TABLE
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3.  CONVERSION OF SR-FLIP FLOP TO D-FLIP FLOP :

LOGIC DIAGRAM

D ,} ::'—T' ¢
o

SYMBOL

CLK

™ _
T ) BES —{CIK O

4.  CONVERSION OF SR-FLIP FLOP TO JK-FLIP FLOP:

LOGIC DIAGRAM

J — b =5y
i i [ &
[ == =
H.\ 5 l—\l s —d >/
TCIK \\
L = 1 =
i ° g
. = ; i

D FLIP FLOP USING IC 7476 TRUTH TABLE
Vee CLOCK| D |[Q+| Q+
L2 5 | % [
D7 & ob15 : ? i (‘)
\ _(l )>c:,§(1c 747¢€
K RD Q| 14
16 (fa
Vee
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TRUTH TABLE

Clock | J | K | Q+ | Q'+ | Comment

s No
i 0% | 0 Q Change
1 9| =k 0 1 Reset
1 110 1 0 Set

1 1 |°F | & Q Toggle

LOGIC DIAGRAM

Vee

CJDz
2l3 sp @l—15
i{)>CLK IC 7476
e . B
T

Vee

TRUTH TABLE

SD RID | Clock J K Q Q° Comment
O (8} Not Allowed
O 1 x X | X 1 (8} Set
1 O X X | X O 1 Reset
1 1 1 O O NC | NC Memory
1 1 1 O 1 O 1 Reset
1 1 1 1 (8} 1 O Set
1 1 1 1 1 Q Q Toggle
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PROCEDURE:

1
2
3.
4
5

Place the 1C 74XXLS on the Bread board.

Connect VCC and ground to the respective pins on the Bread board.

Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

Apply various combinations of inputs as shown in the truth table and observe

the conditions LEDs.

6.

Similarly follow these steps for other gates.

PRECAUTIONS:

1.

2.

4.

5.

Connections must be tight on the bread board.

Identify the pins of the IC properly.
Carefully connect VCC and ground to the respective pins on the Bread board.

Do not short any pin of IC.

Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6.

Take care while removing and inserting the 1C on bread board.

RESULT:

Truth tables of all the Flip Flops are Verifird.
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8.Study of Multiplexer

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS/IT-305 NAME OF DEPARTMENT: - E.C

Date of conduction: -
Date of submission: -

Submitted by other members: -

1 2.
3. 4
5 6.
7 8.
Group no: -

Signature

Name of faculty in charge:
Name of Technical Assistant:

OBJECT:-Multiplexer based boolean function realization.
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APPARATUS REQUIRED:

S.No. COMPONENT SPECIFICATION QTY
NOT GATE IC 7404
3i/p AND GATE IC 7411
OR GATE IC 7432
IC TRAINER KIT -
WIRES As Required
THEORY:

MULTIPLEXER:

Multiplexer means transmitting a large number of information units over asmaller
number of channels or lines. A digital multiplexer is a combinational circuit that se
lects binary information from one of many input lines and directs it to a single
output line. The selection of a particular input line is controlled by a set of selection
lines. Normally there are 2n input line and n selection lines whose bit combination

determine which input is selected.

BLOCK DIAGRAM:
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CIRCUIT DIAGRAM FOR MULTIPLEXER:

Q0000

S2| 5245

A\

|
S % %

N
=4
o

TRUTH TABLE:

INPUTS Output

A
]
A
-
in
a
<

Ao

A

Ao

Az

g

Ag

Ag

Bl Bl Bkl ool oo
kw0 ol B Rk olo
o] B o B o Bl O
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PROCEDURE:

1 Place the 1C 74XXLS on the Bread board.

2 Connect VCC and ground to the respective pins on the Bread board.
3. Connect the inputs to the input switches provided in the Bread board.
4

Connect the outputs to the switches of output LEDs.

5. Apply various combinations of inputs as shown in the truth table and observe

the conditions LEDs.

6. Similarly follow these steps for other gates.

PRECAUTIONS:
1.  Connections must be tight on the bread board.

2. Identify the pins of the IC properly.
3. Carefully connect VCC and ground to the respective pins on the Bread board.

4. Do not short any pin of IC.

5. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6. Take care while removing and inserting the 1C on bread board.

RESULT:

Thus the multiplexer and demultiplexer using logic gates was designed

IC 74150 and IC 74154 also studied.
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9.Study of De-Multiplexer

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS/IT-305 NAME OF DEPARTMENT: - E.C

Date of conduction:
Date of submission:

Submitted by other members:

1 2.
3 4.
5 6
7 8.
Group no:
Signature

Name of faculty in charge:
Name of Technical Assistant:

OBJECT:-De-Multiplexer based boolean function realization.
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APPARATUS REQUIRED:

S.No. COMPONENT SPECIFICATION QTY
NOT GATE IC 7404
3i/p AND GATE IC 7411
OR GATE IC 7432

IC TRAINER KIT -

As
WIRES Required

THEORY:

DEMULTIPLEXER:

The function of De-multiplexer is in contrast to multiplexer function. It takes
informationfrom one line and distributes it to a given number of output lines. For

this reason the de-multiplexer is also known as a data distributor. Decoder can
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also be used as de-multiplexer. In the 1: 4 de-multiplexer circuit, t he data input
line goes to a Il of the AND gates. The data select lines enable only one gate at a
time and the data on the data input line will pass through the selected gate to the

associated data output line.

BLOCK DIAGRAM:

... gt 1:8 33
DR i DEMUX >

LOGIC DIAGRAM FOR DEMULTIPLEXER:

|

i

nk
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TRUTH TABLE:

Data Input Select inputs Outputs
D

NU!
w
e
<
~
=<
<
w
<
w
oS
o
a%

0/0|0|0|0|0|0|0
=== 00|00
= elolole (oo
= o|lk | olrk|(lo|lk|o
Ulo|le|o|o|o|o|e
olv|le|oje|o|o|o
olojpjole|o|o|e
o|lo|eo|oje|o|o|o|X
olo|lo|o|o|o|o|o
ololo|o|lo|o|o|e
clo|le|oje(o|D|e
olo|lo|o|o|o|o|D

PROCEDURE:

Place the 1C 74XXLS on the Bread board.
Connect VCC and ground to the respective pins on the Bread board.

Connect the inputs to the input switches provided in the Bread board.

Connect the outputs to the switches of output LEDs.

Apply various combinations of inputs as shown in the truth table and observe the

conditions of LEDs.

Similarly follow these steps for other gates.

PRECAUTIONS:

1.

2.
3.
4.

5.

Connections must be tight on the bread board.

Identify the pins of the IC properly.
Carefully connect VCC and ground to the respective pins on the Bread board.

Do not short any pin of IC.

Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6.

Take care while removing and inserting the 1C on bread board.

RESULT:

Thus the multiplexer and demultiplexer using logic gates was designed
IC 74150 and IC 74154 also studied.
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10. Study of Asynchronous Counter

NAME OF LABORATORY: Digital System Lab
LAB SUBJECT NAME/CODE: DCS/IT-305 NAME OF DEPARTMENT: - E.C

Date of conduction:

Date of submission:

Submitted by other members:

1 2.
3 4.
5 6
7 8.
Group no:
Signature

Name of faculty in charge:

Name of Technical Assistant:

OBJECT:-To Design Asynchronous Counter in Up and Down Mode
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APPARATUS REQUIRED:

S.No. COMPONENT

JK FLIP FLOP Dual

IC TRAINER KIT

WIRES

THEORY:

im g g i o

CMAL, AICTE & RGPV
RS

SPECIFICATION QTY

IC 7476

As
Required

A counter in which each flip-flop is triggered by the output goes to previous flip-

flop. As all the flip-flops do not change state simultaneously spike occur at the

output. To avoid this, strobe pulse is required. Because of the propagation delay the

operating speed of asynchronous counter is low. Asynchronous counter are easy and

simple to construct.

CIRCUIT DIAGRAM:
MOD-8 UP COUNTER:

1 [high]
Krf 1 [high]

JE! :
7476 /P;‘ highl

Qc
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TRUTH TABLE

CLK | Qc Qg Qa
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
- 1 0 1
6 1 1 0
7 1 1 1
8 0 0 0

CIRCUIT DIAGRAM:
MOD_6 UP COUNTER:

[high] 1
[high] 1 /l; rb lv

AJPREQ 15 9 JPREQ 11 4 JF‘F!EQ 15
A s i . 18 4+ B Pooik + gLk
15 K_a ko~ 112 | K_a o 16 | K__ o
CLR CLR : CLR
- T3 8 i TS 7 i ?3
] 7476 7T 7476 el 3 7476
\—3{\% . N _
U3A
Ga Qb Glc
TRUTH TABLE
CLK |Qc Qs Qa
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 0 0 0

CIRCUIT DIAGRAM:
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MOD_8 DOWN COUNTER:

migh) © — T i
[hlgh] 1‘ /bl Ij\?\ L

15

Qa ah Qc

TRUTH TABLE

7
0
f
e
=
¢
v

o[ Nl o w| b|wnf=lo| A

CIRCUIT DIAGRAM:
MOD_6 DOWN COUNTER:

55



d gedt geeviem i o
CMAI, AICTE & RGPY

OF TECHWOLOGY & MANAGEMENT
| [ wereitregod.in

f\\.ﬁiﬁﬁf.]];fﬂﬁ. .]ﬁ;ifﬁﬁfﬂjgzgg

7432 [high] 1

9 o] A A.JPREQ
BT o« | o ThablK .

8

-

o
b

|

|3¢|3J =
5
=~

CLR

13Ty it s g e e u g
s L s B

~ [high] 1

LA e TG R B

TRUTH TABLE

CLK |Qc |Qs Qa

N | | W = O
— o O =] =] =] =
bt | et | k| D] O |
— o = o —=|o| —~




im g g i o

CMAL AICTE & RGPY

INSTITUTE OF TECHMOLOGY & MANAGEMENT ant W

wrerer. g ed.in

PROCEDURE:

1. Place the IC 74XXLS on the Bread board.
2. Connect VCC and ground to the respective pins on the Bread board/Trainer kit

3. Connect the inputs to the input switches provided in the Bread board/Trainer
kit.

4. Connect the outputs to the switches of output LEDs.

5. Apply various combinations of inputs as shown in the truth table and observe
the conditions LEDs.

6.  Similarly follow these steps for other gates.

PRECAUTIONS:

1. Connections must be tight on the bread board/Trainer Kit.

2. Identify the pins of the IC properly.
3. Carefully connect VCC and ground to the respective pins on the Bread board.

4. Do not short any pin of IC.

5. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

6.  Take care while removing and inserting the 1C on bread board.

RESULT:

The working of Mod-N Asynchronous counters is verified.
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