Digital Electronics Lab (17ECL38) 2018 -19

Verification:

1) AB= A+B

7404
_ A 7432
A A . A - S
B | > A-B E]:L A+B
7408 7404 Bt
7404
A B | AB | AB A B | A | B |A+B
0 0 0 1 0 0 1 1 1
0 1 0 1 0 1 1 0 1
1 0 0 1 1 0 0 1 1
1 1 1 0 1 1 0 0 0
2) AtB= A.B
7404 -
7408
A A+B A .
7432 2404 B
7404
A B | A+B | A+B A B A | B |AB
0 0 0 1 0 0 1 1 1
0 1 1 0 0 1 1 0 0
1 0 1 0 1 0 0 1 0
1 1 1 0 1 1 0 0 0
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Experiment No: 1(A) Date:

Demorgan & Theorem for 2 variables

Am: Tover i fy Demorgands theorem for 2 variabl e

Components required  : 1C7404, 7432, 7408 , Digital IC Trainer Kit, Patch
cords

Theory: -
Theorem 1

The complimen t of the product of two variables is equal to the sum of the

compliment of each variable. Thus according to De-Mor gan o sor Dea ws

Morgan's theorem if A and B are the two variables or Boolean numbers.

Then accordingly, —_—
AB= A+B

Theorem 2:

The compliment of the s um of two variables is equal to the product of the

compl i ment of each variable. Thus according

and B are the two variables then,

A+B= A.B

De-Morgan's laws can also be implemented in Boolean algebra in the
following steps: -
1. While doin g Boolean algebra at first replace the given operator.
That is (+) is replaced with (.) and (.) is replaced with (+).
2. Compliment of each of the term is to be found.

Procedure:

Realize the Demorgans theorem using logic gates.
Connect V cc and ground as sh  own in the pin diagram.

Make connections as per the logic gate diagram.

w0 D

Apply the different combinations of input according to the truth tables.

Verify that the results are correct.
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Given problem:

2018 -19

Y = f(A,B,C,D) = ABCD + ABCD + ABCD + ABCD + ABCD + ABCD

Truth table: Switching  Expressions
A|lB|Cc|D]| Y| Y= f(A,B,C,D)=Da(5, 6, 7,
0O|l0(|[O0]O 0 Y=fABCD)=J M(O0, 1,2, 3,4,8,9
0|0 (0|12 0

o|lo0of|[1]O0 0

0|0 (1)1 0

o|1([0]O 0

O|1(0]1 1

o|1(|1]0 1

0 1 1 1 1

1 {0]0{|0O 0

1 (0|01 0

1{0]1]|0O0 0

1 (0|11 0

1 ({12]0{0O0 0

1 ({1]0]1 1

1 1 1 0 1

1 ({1111 1

K-map Simplification:

K-Map for SOP K-Map for POS
%) )

AR 0 0 1 10 AB 00 01 1 10
0 00 ‘;0'; 0 0 (
01 Edssm b

! u||0|
i dolododo?l 1N [ o [QUT T T TT
10 BC %

BD ()
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Experiment No: 1(B) Date:
Sum of Product and Product of Sum

Aim: To design sum -of product and product -of-sum expressions using Basic
gates and Universal gates.

Components Required: IC 7408 (AND), IC 7404 (NOT), IC 7432 (OR), IC
7400(NAND), IC 7402 (NOR), IC 7486 ( EX-OR), IC Trainer Kit, Patch co rds

Theory:

Canonical Forms (Normal Forms): Any Boolean function can be

written in disjunctive normal form (  sum of min -terms ) or conjunctive
normal form ( product of max -terms ).A Boolean function can be

represented by a Karnaugh m ap in which each cell correspo nds to two

minterm.

Sum of minterms : Sum Of Product (SOP)
Product of maxterms : Product Of Sum (POS)
Procedure:

Verify that the gates are working.
Construct a truth table for the given problem.
Draw a Karnaugh Map corresponding to the given truth tab le.

Simplify the given Boolean expression manually using the Karnaugh Map.

1.

2.

3.

4.

A. Implementation Using Logic Gates:

5. Realize the simplified expression using logic gates.

6. Connect Vcc and ground as shown in the pin diagram.

7. Make connections as per the logic  gate diagram.

8. Apply the different combinations of input according to the truth tables.
Verify that the results are correct.

B. Implementation Using Universal Gates:

1. Convertthe AND -OR logic into NAND -NAND and NOR -NOR logic.

2. Realize the simplified Bool ean expressions using only NAND gates, and
then using only NOR gates.

3. Connect the circuits according to the circuit diagrams, apply inputs
according to the truth table and verify the results.
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Simplified Boolean expression:

SOP form Y=f(4,B,C,D)=BC+BD

POS form Y=f{4,B,C,D)=B(C+D)

(i) Simpli fi cation using B asic Gates:

C —
7408

= — ) 7432>— y=—BC+BD

7408

'z | 7a0s Y=B(C+D)
o

(ii) Simplification using NAND Gate:

B — 7400 b— Y=BC+BD

FA00D

B B—: 7400’ Y=B(C+D)
C {E&—;@Ji }

D—:}

(iii) Simplification using NOR Gate:

B @% Y=B(C+D)

¥Y=BC+BD
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Result:
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1. Half Adder

Truth Table:

Rl |(OlOo>
RO |lO|m
Ol |—|[O|n
R|O|olo|l0

Realization of Half Adder:

A
B

i). Using Basic gates

S w B{EE

'i..:'
m

i). Using NAND gates
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Experiment No: 2 Date:

ADDERS AND SUBTRACTORS

Aim: (i) To realize half/full adder using Logic gates & NAND gates
(ii) To realize half/full Subtractor using Logic gates & NAND gates

Components Required: IC 7408, IC 7432, IC 7486, IC 7404, IC 7400,
Patch c ords

Theory:
Half -Adder: A combinational logic ci rcuit 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 -adderare: S=A B

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, an da
carry -in bit, Cin , is called a full  -adder. The Boolean functions describing

the full -adder are:

S=A ABA Cin
C=AB+Cin(A A B)

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 Br. This operation
is called half subtraction and the circuit to realize it is called a half
subtractor. The Boolean functions describing the half -Subtractor are:
D=AAB
Br= A06.B

Full _Subtractor:  Subtracting two single -bit binary value s, 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 -
subtractor are:

D=A A ACin

Br Ad. Bin+B A&in
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2. Full Adder
Truth Table:

S=A ABA Cin
C=AB+Cin(A A B)

I =l = =1 =]p]
Rlr|olo|k|r|lo|o|lm
I—‘OI—‘OHOHOQ
== = R = )
Rlr|k|lo|r|olo|olo

Realization of  Full Adder

B——oj- | S

Cout

() Using logic gates

: [ r—

Y Y

(i) Using Nand gates
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Procedure:

1.
2.

Verify for working of the gates

Make the connections as per the circuit diagram for the half adder
circuit, on the trainer Kkit.

Switch on the V cc power supply and apply the various combinations
of the inp uts according to the respective truth tables.
Verify that the outputs are according to the expected results.

Repeat the procedure for the full adder circuit, the half subtractor
and full subtractor circuits.

Verify that the sum/difference and carry/b orrow bits are according to
the expected values.
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3. Half Subtractor

Truth Table:
A|B|D|Br
0|0|0]|O0 D=A B
0[1]1]1 =
1101110 Br = A.B
1112(0(0
Realization of  Half Subtractor:
A
DIFF
B
BORROW

(1) Using logic gates

D ul

—1

_}_
—Ej BORROW

i) Using NAND gates
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4. Full Subtractor

Truth Table:

Cin

o8]
=

D=A M A Cin

Br= A6.B + AO

Rk [P,k Ol |lO|O [|>
R~ |lo|lo [ |JOo|o |m
R ol |lo|—r|lo |~ |o

R |lo|lof~ |[O]lk |k |O |O

P | |0 |0 |k |- |k O

Realization of  Full Subtractor:

(i) Using logic gates

% =
) - k k' ﬁﬁ/ofo B ‘P _{:
B _'_,/'l -.\\\ ’—'_’,f / | v/| S ""
o[ T e L L L
D 7400 _.7-4'3 0 ‘ Waldd
Cin — N i
5]

7400

(i) Using NAND gates

Result:
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1.4 -BIT BINARY ADDER

Example: 7+2=09 which is equal to (1001) 2
A7 is realized at A3 A2 A1 A0 = 0111
A2 is realized at B3 B2 B1 BO = 0010
Sum = (1001) »

Circuit diagram :

A3 A2 Al AD B3 B2 B1 B0

" 8 10 16 4 7 11

VvCC —
7483
13<—— Cin
GND —{12
14 15 2
Cout 83 82 81 S0
MSB LSB
INPUTS Cin

A3 |A2 |Al1 |AO

B3 |B2 (Bl |BO

OUTPUT | Cout S3 |S2 [S1 |SO
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Experiment No: 3 Date:

PARALLEL ADDER AND SUBTRACTOR USING 7483

Aim: To design and set up the following circuit using IC 7483.
i) A 4-bit binary parallel adder.
i) A 4-bit binary parallel subtractor.

Components Required: IC 7483, IC 7486 , Patch Cords etc.

Theory:

The Full adder can add single -digit binary numbers and carries. The
largest sum that can be obtained using a full adder is (11) ». Parallel adders
can add multiple -digit numbers. If full adders are placed in parallel, we can
add two - or four -digit numbers or any other size desired. Figure below uses
STANDARD SYMBOLS to show a parallel adder capable of adding two digit
binary numbers. The addend would be input on the A inputs (A2 = MSD,
Al =LSD), and the augend input on the B inputs (B2 =MSD, B1 =LSD).

Az B2 C A By Cg
11 1 11 1

FULL ADDER FULL ADDER

(FA) 2 (FA) 1

Co So> C1q =l |

S—

To add four bits need four full adders arranged in parallel. IC 7483 is a 4 -
bit parallel adder is used.

Procedure for Adding two 4 -Bit data:

. Check all the components for their working.

. Insert the appropriate IC into the IC base.

1

2

3. Make connections as shown in the circuit diagram.

4. Apply augend and addend bits on A and B and cin=0.
5

. Verify the results and observe the output of ADDER CIRCUIT
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2. 4 -Bit Binary Subtractor.

(i) 4 bit subtraction operation using 7483 for A>B an d Cin=1

Example: 8 & 3 = 5which isequalto (0101) 2

A8 is realized at A3 A2 A1 AO = 1000

A3 is realized at B3 B2 B1 BO through X -OR gates =0011

AOutputof X -OR gate is 16s compl =1100
A 26s Complement canCine o=btained 1
Therefore Cin =1

A3A2A1A0=1000
B3B2B1B0O= 1100

S3S2S1S0 =0101 Cout =1 (Ignored)

(ii) 4 bit subtraction operation using 7483 for A<B and Cin=1

Example: 14 0615= -1 (1111) 2

Al4isrealized at A3 A2 A1 AO =1110
A15 is realized at B3 B2 B1 BO through X -OR gates =1111
AOutputof X -OR g at ecompiemehtiosl5 = 0000
A 26s Complement can be obtained = 1
Therefore Cin = 1

A3A2A1A0 =1110

B3B2B1B0O= 0000
S382S1S0 =1111

Since the most significant bit of the result is 1, this is a negative number, so form the two's
complement of (1111)=-(0001) >

Circuit diagram :

=

A3 AZ AL A0

N PN N PN AN

vee —Is =
7a83 d
GND {12 cin
14 15 =2 & ©
2= bl <l
cout =3 sz =1 =0
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Procedure for subtracting two 4 -Bit data:

Check all the components for thei  r working.
Insert the appropriate IC into the IC base.
Make connections as shown in the circuit diagram.

Apply Minuend and subtrahend bits on A and B and cin=1.

o s~ D RE

Verify the results and observe the outputs.

Result :
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5-Bit _ Comparator
Truth Table:
A4 | A3 |A2 |A1 |AO |B4 |B3 | B2 |B1 | BO | A>B | A<B | A=B
1100 ]O0O|O0O|O0]O 0 0 1 1 0 0
Ool1,0]|0]0O 11]0 0 0 0 0 1 0
0| O 1 1,00 1|O0 1 1 0 0 0 1
Circuit _diagram :
MSB MSB LSB LSB
Input A Input B Input A Input B
Ay As As Ay By By By By Ay Ay A Ay By By B, B
EERERERR RER o
Ay Ay Aj Ay By B,y By By Ay Ay AjAy By B, BBy
I(A>B) A>B I(A>B)
IC 7485(2) I(A=B) A=B IC 7485(1) I(A=B)
I(A<B) A<B I(A<B) —4
A>B A=B A<B

Dept. of ECE, CIT, Gubbi
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Experiment No: 4 Date:

COMPARATOR

Aim: To realize 5 Bit magnitude comparator using IC 7485.

Components required: IC 7485, Patch Co rds & IC Trainer Kit.

Theory:

Magnitude Comparator is a logical circuit, which compares two
signals A and B and gener ates three logical outputs, whether A > B, A = B,
or A < B. IC 7485 is a high speed 4 -bit Magnitude comparator, which
compares two 4 -bit words. The A = B Input must be held high for proper
compare operation.

Procedure:

Check all the components for their w orking.
. Insert the appropriate IC into the IC base.
. Make connections as shown in the circuit diagram.
. Apply O for the bits A5, A6, A7, B5, B6, B7 OR ground them
. Apply given data to the rest of the bits.

o A 0w N P

6. Verify the results and observe the outputs.

Result:
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A. Adder & Subtractor using IC 74153
(i) Half Adder:
Truth Table: Circuit diagram :
Yoo
Veo _T-
A B S C L 100 3
I'— 1D1
o | o | o] o — 12 v o
r 1D3
0 1 1 0 . - SR
B
200 9 | S0
1 0 1 0 |— -
J_— |— 202 Lo -
1 1 0 1 -
2D3
2G
]
-
Cind
(iFull Adder:
Truth Table: Circuit diagram :
A B Cin S C c <A
0 0 0 0 0 100 V3
0 0 1 1 0 [: 1D1
0 1 0 1 0 e tE
1D3
0 1 1 0 1
Sl S0
1 0 0 1 0 A
B
1 0 1 0 1 J_ >00 s1 S0
1 1 0 0 1 = 2D
1 1 1 1 1 2 %
Yee 203

ik

= Oxnd
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Experiment No: 5 (a) Date:

REALIZATION OF ADDER AND SUBTRACTOR USING IC 74153

Aim: To design adder and subtractor using IC 74153

Components Required: IC 74153 , Patch Cords & IC Trainer Kit.

The ory:

Multiplexers are very useful components in digital systems. They
transfer a large number of information units over a smaller number of
channels, (usually one channel) under the control of selection signals.

Multiplexer means many to one. A multiplex er is a circuit with many inputs

but only one output. By using control signals (select lines) we can select any

input to the output. Multiplexer is also called as data selector because the

output bit depends on the input data bit that is selected. The gene ral
multiplexer circuit has 2n input signals, n control/select signals and 1

output signal.

Procedure:

1. The connection is made as shown in the diagram.

2. Here, S1 and SO are the channel selection lines,IO, 11, 12, 13 are the
respective data lines of the ch  annels and Y is the output.

3. Based on the selection lines one of the inputs will be selected at the
output, and thus the truth table is verified.
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(iii) Half Subtractor:

Truth Table: Circuit diagram :
Yiow —]_
A B D Br N e [T 3
3 11
0 0 0 0 ! i 1% Dol
~— 103
0 1 1 1 -2 I @
i -
1 0 1 0 ’ -
f =0 k1 | k4
4 S
1 1 0 0 P 1y o——
S ] —
s

(iv) Full Subtractor:

Truth Table: Circuit diagram :
A B Bin D Br Wee
0o | o 0 0 0 Cin T
0 0 1 1 1 [T
101
0 1 0 1 1 _[>_|_
D2 e
0 1 1 0 1
103
1 0 0 1 0 §
1 0 1 0 0 A +
B f
1 1 1 1 1 Y — Ml
w Bomow
2D2
= |3
b1,

i}
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Result:
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B. 3 Variable function using IC 74151
+Vee
 —"
v EN D, Dy D, Dy D, D5 Dy Dy
Input A Sg
QI B S,
variables
\ C ‘ SE
Y=CBA+CBA+CBA
Truth table:
Select Lines Output
C B A Y
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1
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Experiment No: 5 (b) Date:

REALIZATION OF 3 VARIABLE FUNCTION USING IC 74151

Aim: To design and set up the following circuit
3 variable function using IC 74151 (8:1 MUX)

Components Required : IC74151 , Patch Cords & IC Trainer Kit.

Procedure:
1. For the given expression, a truth table is to be written.

2. An expression in SOP formatistob e written.
3. The connection is made according to the obtained expression.
4

. The truth table is verified for that particular expression.

Result:
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Realize a Boolean expression using decoder IC 74139

Truth table:
Half Adder Using 74139
0 =7) 1 ® 16 Vee
g a2 15 B
A 283 | | 14 S
a4 | | 13 SB
74139
Yia Ybb
G =91 I e
GN\Dg | | 9 Y
Half Subtractor Using 74139
0 B @ 15 Vee
B Sa 7 | 15 B
A Sla 3 14 S
i YOa 2 Sb
Borrow c( 7400 7 4 3 o 3
Yia 5 12 Y
//,— |
Difference _r( e Y2 ¢ 11 YIb
R e L2 - L 2
Ya 7 10 Y
GNDg 3 Yb
Truth Tables:
Inputs Half Adder Outputs Half Subtractor Outputs
A B Sum Carry Diff Borrow
0 0 0 0 0 0
0 1 1 1 1
1 0 1 0 1 0
1 1 0 1 0 0
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Experiment No: 6 Date:

REALIZE A BOOLEAN EXPRESSION USING DECODER

Aim: To realize a Boolean expression using decoder IC 74139

Components Required : IC74139 , Patch Cords & IC Trainer Kit.

Theory:
A decoder is a co mbinational circuit that connects the binary information

from Ond input lines to a maximum of 2n unique output lines. Decoder is

also called a min -term generator/maxterm generator. A min -term generator
is constructed using AND and NOT gates. The appropriat e output is
indicated by logic 1 (positive logic). Max  -term generator is constructed using
NAND gates. The appropriate output is indicated by logic 0 (Negative logic).

The IC 74139 accepts two binary inputs and when enable provides 4
individual active low  outputs. The device has 2 enable inputs (Two active
low).

Procedure:

1. Forthe given Boolean expression, a truth table is to be written.

2. An expression in SOP format is to be written.

3. The connection is made according to the obtained expression.

4. The truth ta ble is verified for that particular expression.

Result:
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1.J -K MASTER FLIPFLOP:

Truth Table:
Preset | Clear J I Clock Qni1 | Qnia Status

0 1 X X X 1 Set

1 0 X X X 0 1 Reset

r : 0 0 Il Qx Q.. | No Change

: 1 0 1 JL 0 1 Reset

: 1 1 0 Il 1 0 Set

; 1 x 1 Il Q_n Qn Toggle
Circuit diagram :

Pr

o
Clock Pulse

(=]

5 | 7410 — 740
J | 7400
| 7400 o0
| 7400
7400 07
7410 |
&

[ 7410
D

| 7410

Clr
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Experiment No: 7 Date:

FLIP. FLOP_S

Aim: To realize th e following Flip -flops using NAND gates:
Master slave JK ,Dand T  Flip -flops.

Components required: IC 7410, IC7400 , Patch Cords

Theory:

A flip -flop is a circuit that has two stable states and can be used to
store state information. A flip -flop is a b istable multivibrator. The circuit
can be made to change state by signals applied to one or more control
inputs and will have one or two outputs. It is the basic storage element in
sequential logic. Flip -flops and latches are a fundamental building block o f
digital electronics systems used in computers, communications, and many

other types of systems.

Aflip oflopisa 0 bi t b uitholdsadingle binary bit .Flip flops are
actually an application of logic gates. With the help of Boolean logic we can
create memory with them. Flip flops can also be considered as the most
basic idea of a Random Access Memory [RAM].

The most commonly used application of flip flops is in the
implementation of a feedback circuit. As a memory relies on the feedback
concept, flip flops can be used to design it.

Procedure:

1. Make the connections as shown in the circuit diagrams.

2. Apply inputs as shown in the truth tables,
3. Check the outputs of the circu its; verify that they match wit h the truth
tables.
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2.D O FLIPFLO P:

Truth Table:
Preset Clear D Clock Q.41 Q.41
1 1 0 458 0 1
1 1 1 Il 1 0

Circuit diagram :

Pr

| '
o 7410 7410
0 N 7400
7| 7400 i

7410

7400

0
i 7400 X4
7410 7410
B &

Clr

Clock Pulse
o 7410 Z

11
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3.T O FLIPFLOP:

Truth Table:
Preset Clear T Clock Qi1 Q.41
1 1 0 il Qy 0,
1 1 1 Il [ Q.

Circuit diagram :

Pr
| 'l
740 | 741D
| 7400
a 7400 o0
=1
1 7400 0]
i 7400 ®
740 | 0 |
B 47
Clr
Clock Pulse
& I N
L]

Result:
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1. SERIAL INPUT SERIAL OUTPUT (SISO):

Procedure:

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

2. Make su re the 7495 is operating in SISO mode by ensuring Pin 6 (Mode)
is set to LOW, and connect clock input to Clk 1(Pin 9).

3. The shift register is loaded with 4 bits of data one by one serially.

4. Attheendofthe4 thc |l ock pul se, tOh@ppetrs atQD. dat a

5. Apply another clock pulse, to get the second data bit, @1 d6at QD.
Applying yet another clock pulse gets the third data bit, @2 oat QD, and so
on.
Truth Table : Circuit _diagram
i Vee
CLK Sﬁga' OA | OB | OC | oD T
1 do=0 0 X X X .
et 911 14
2 di=1 1 0 X X
3 [d=1 |1 |1 ]o0]| X T o
_ _ [le—{o
4 d3=1 1 1 1 | O=do 13 12 11 10 7
5 X X 1 1 | 1=d1 1 l 1 l
6 X X X 1 | 1=d2 w
7 X | X | X | X | 1=d3 o4 on oc op Tof
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Experiment No: 8 Date:

SHIFT REGISTERS

Aim: To study IC 74S95, and the  realization of Shift left, Shift right, SIPO
SISO, PISO, PIPO operations using the same.

Components required: IC 7495, patch co rds etc.
Theory:

A A shift register is a group of flip  -flops (typically 4 or 8) that are
arranged so that the values stored in the flip -flops are shifted from
one flip -flop to the next for every clock.

A Shift registers are used extensively in logic circuits to control digital
displays.

A A classic example is numbers being typed into a calculator. As the
numbers are entered, the  digits shift to the left one position. This
shifting is controlled by a shift register.

Serial In / Serial Qut Dataln -Data Out
Left-to-Right

Serial In / Serial Out Data Out- Data In
Right-to-Left

Data In

Parallel In / Serial Out

" ) :
Serial In / Parallel OQut DataIn —_
\ J

Y
Data Out

Data Out
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2. SERIAL INPUT PARALLEL OUTPUT (SIPO/Right Shift):

Procedure:

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

2. Make sure the 7495 is operating in SIPO mode by ensuring Pin 6
(Mode) is set to LOW, and connect clock input to CIk 1(Pin 9).

3. Apply the first data at pin 1 (SD1) and apply one clock pulse. We
observe that this data appears at pin 13 (QA).

4. Now, apply the second data at SD1. Apply a clock pulse. We now
observe that the earlier data is shifted from QA to QB, and the new
data appears at QA.

5. Repeat the earlier step to enter data, until all bits are entered one by
one.

6. At the end of the 4th clock pulse, we notice that all 4 bits are
available at the parallel output pins QA through QD.

Truth Table : Circuit diagram :
Serial Vee
CLK /P QA | QB | QC | QD T
1 1 1 X X X il @— 1 14
2 0 0|1 | X ]| X 7495 "
IMe—s )

3 1 1 0 1 X 13 12 11 10 7

4 1 1 1 0 1 l l l l l
QA QB QC QD Gnd
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3. SERIAL INPUT PARALLEL OUTPUT (SIPO/Left Shift ):

Procedure:
1. Connections are made as shown in the SISO circuit diagram.

2. Make sure the 7495 is operating in Parallel mode by ensuring Pin 6

(Mode) is set to HIGH, and connect clock input to Clk 2(Pin 8).

3. Apply the first data at pin 5 (D) and apply one c lock pulse. We

observe that this data appears at pin 10 (QD).

4. Now, apply the second data at D. Apply a clock pulse. We now

observe that the earlier data is shifted from QD to QC, and the new

data appears at QD.

5. Repeat the earlier step to enter data, unti | all bits are entered one by
one.

6. At the end of the 4th clock pulse, we notice that all 4 bits are

available at the parallel output pins QA (MSB), QB, QC, QD (LSB).

Truth Table: Circuit diagram :
Serial
CLK /P QA QB |QC | QD o
1 1 X | X | X | 1 ID e |a |a T
5 4 3 2 14
2 0 X X 1 0 n.E: 7495 6 —:}—0
13 12 11 10 T
3 1 X 1 0 1
4 1 1 0 1 1
i 3 o ch QD‘ :nd
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4. PARALLEL INPUT PARALLEL OUTPUT (PIPO):

Procedure:

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

2. Set Mode Control M to HIGH to enable Parallel trans fer.

3. Apply the 4 data bits as input to pins A, B, C, D.

4. Apply one clock pulse at Clk 2 (Pin 8).

2018 -19

5. Note that the 4 bit data at parallel inputs A, B, C, D appears at the
parallel output pins QA, QB, QC, QD respectively.

Truth Table:

Parallel I/P Parallel O/P

CLK | A

B

c|p|loaloB|oc] op

1 1 0 1 1 1 0 1 1
Circuit diagram :
Vee
J sl ] o] T
2 3 4 5 14
7495 6 }—e
I lLe 8 M-=1
12 11
QA QB QC Gnd
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5. PARALLEL INPUT SERIAL OUTPUT (PISO):

Procedure:

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

2. Now apply the 4 -bit data at the parallel I/P pins A, B, C, D (pins 2
through 5).

3. Keeping the mode control M on HIGH, apply one clock pulse. The data

applied at the parallel input pins A, B, C, D will appear at the parallel

output pins QA, QB, QC, QD respectively.

4. Now set the Mode Control M to LOW, an  d apply clock pulses one by one.

Observe the data coming out in a serial mode at QD.

5. We observe now that the IC operates in PISO mode with parallel inputs

being transferred to the output side serially.

Truth Table:
Mode | Clock Parallel I/P o/P
M CLK |A|B|C| D |QA|QB| QC | QD
1 1 110 |1 1 1 0 1 1
0 2 X | X | X | X X 1 0 1
0 3 X | X | X X X X 1 0
0 4 X | X | X | X X | X X 1

Circuit diagram :
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