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DIGITAL ELECTRONICS LAB

DO’S DON' TS
1. Beregular tothe lab. 1. Do not exceed the voltage Rating.
2. Follow properDress Code. 2. Do not inter change the IC’s while
3. Maintain Silence. doing the experiment.

4. know the theory behind the 3.Avoid loose connections and short

experiment before coming to the lab. circuits.

5. Identify thedifferentleads orterminals 4. Do not throw the connecting wires to
or pins of the IC before making floor.
connection.

5. Do not come late to thelab.
6. Know the Biasing Voltage required for
different families of IC’s and connect 6. Do not operate pp/IC trainer Kkits

the power supply voltage and ground unnecessarily.

terminals to the respective pins of the

IC’s. 7. Do not panic if you don’t get the
output.

7. Know the Current and Voltage rating
of the IC’s before using them in the
experiment.

8. Avoid unnecessary talking while doing
the experiment.

9. Handle the IC Trainer Kit properly.

10.Mount the IC Properly on the IC Zif
Socket.

11.Handle the microprocessor kit
properly.

12.While doing the Interfacing, connect
proper voltages totheinterfacing kit.

13.Keep the Table clean.

14.Take a signhature of the In charge
before taking the kit/components.

15.After the completion of the
experiments switch off the power
supply and return the apparatus.

16.Arrange the chairs/stools and
equipment properly before leaving the
lab.
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Experiment No: Date: [/ [/

VERIFICATION OF GATES

Aim: - To study and verify the truth table of logic gates

Apparatus Required: -

All the basic gates mention in the fig.

Procedure: -

1. Place the IC on IC Trainer Kit.

2. Connect Vcc 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:-
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Experiment No: Date: [/ [/

HALF/FULL ADDER & HALF/FULL SUBTRACTOR

Aim: - To realize half/full adder and half/full subtractor.

i.

ii.

Using X-OR and basic gates

Using only nand gates..

Apparatus Required: -

IC 7486, IC 7432, IC 7408, IC 7400, etc.

Procedure: -

1.

2.

Verify the gates.
Make the connections as per the circuit diagram.

Switch on Vcc and apply various combinations of input according to the
truth table.

Note down the output readings for half/full adder and half/full
subtractor sum/difference and the carry/borrow bit for different
combinations of inputs.
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Using X — OR and Basic Gates (a)Half Subtractor
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el

m>

Half Adder Half Subtractor
A|/B[S|C|S(V)|C(V) A|B|D|B|DW)|BW)
000 0/0[0]O0
O/1(1(0 0/1|1 |1
0/1]0 1/0|1 |0
1101 1/1/010
Full Adder Full Subtractor
A|B|Cn1|[S|C|S(V)|CV) A|B|Cn1l|D|B|DW |Bw
0/({0| 0 (0O 0/0] 0 (0|0
0/({0| 1 |[1]0 0/0] 1 1)1
0(1f 0 |10 oO|1| O 1)1
01 1 0|1 01 1 0|1
1{0| 0 |1]0 1/{0| O 110
10 1 0|1 1|0 1 00
1|1 0 0|1 1|1 0 0|0
1|1 1 11 11 1 111
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Conclusion: -

Signature of the staff in charge
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Pin Detail: -
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Experiment No: Date: [/ [/

PARALLEL ADDER AND SUBTRACTOR USING 7483

Aim: - To realize IC7483 as parallel adder / Subtractor.

Apparatus Required: -

IC 7483, IC 7404, etc.

Procedure: -

1.

2.

Apply the inputs to A0 to A3 and B0 to B3.
Connect CO to the Ground.
Check the output sum on the SO to S3 and also C4.

For subtraction connect CO to Vec, Apply the B input through NOT
gate, which gives the complement of B.

The truth table of adder and Subtractor are noted down.

Truth Table for Subtractor

A3| A2 | A1 | A0 |B3 | B2 | B1| B0 | C4(V) | S3(V) | S2(V) | S1(V) | S0(V)
0o/o0|1|0|0]|0|0]1]1 0 0 0 1
Oo|/1/0|1l0]|0|1]1]1 0 0 1 0
o/o0o|1|1l0[1[0]|1]0 1 1 1 0
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10 0|1 110 0 1 0 0
1/01]0 1 1 0 0 0 1
Conclusion: -

Signature of the staff
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BCD To Excess-3

’J_EI‘S B2 B B0
T40n0 T400 FAO0 T400
EOQ = B0
400 = BO0BE1 + BOB1 = BO@BE1
T400
T=H0
T400
Ez=B0B1 B2+B2B0+51 52
T400 T10
T<10 :F'
EZ=BZ+B0B82+8182
Ta00 I— 7410 :F
7400
Truth Table For Code Conversion: -
Inputs Outputs
B3 | B2 |B1|B0|E3() |E2() |E1()|E0(W)
0 0 0 010 0 1 1
0 0 0 110 1 0 0
0 0 1 010 1 0 1
0 0 1 110 1 1 0
0 1 0 010 1 1 1
0 1 0 1|1 0 0 0
0 1 1 0|1 0 0 1
0 1 1 1|1 0 1 0
1 0 0 0|1 0 1 1
1 0 0 1|1 1 0 0
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Experiment No: Date: [/ [/

Aim: - To verify BCD to excess —3 code conversion using NAND gates. To study

BCD to Excess 3 AND Excess 3 to BCD

and verify the truth table of excess-3 to BCD code converter

Apparatus Required: -

IC 7400, IC 7404, etc.

Procedure: - (BCD Excess 3 and Vice Versa)

1.
2.
3.

Make the connections as shown in the fig.

Pin [14] of all IC’S are connected to +5V and pin [7] to the ground.

The inputs are applied at E3, E2, E1, and EO and the corresponding
outputs at B3, B2, B1, and B0 are taken for excess — 3 to BCD.

B3, B2, B1, and B0 are the inputs and the corresponding outputs are E3,
E2, E1 and EO for BCD to excess — 3.

Repeat the same procedure for other combinations of inputs.

Truth table 1s written.

10
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Excess-3 To BCD :-

ez EZ2 E1 EO0

400 400 400

B0 =ED

7400 B1 = EQipEl

400

7400

T400

B2 = EZE1+ E2E0+E0E1E2

F400 410

7410

v

B3 = E2E3 + EOE1EZ

T400
400

7410

v

Truth Table For Code Conversion: -

Inputs Outputs
E3 | E2 | E1 | E0 | B3(v) | B2 (v) | B1(v) | BO(v)
O (0 |1 (1 |0 0 0 0
O (1 |0 (O |O 0 0 1
O (1 |0 (1 |O 0 1 0
O (1 |1 (0 |O 0 1 1
0 |1 1 1 |0 1 0 0
1 /0 (0 |0 (O 1 0 1
1 /0 |0 |1 |O 1 1 0
1 (0 |1 |0 |O 1 1 1
1 |0 |1 |1 |1 0 0 0
1 1 (0 |0 |1 0 0 1

11
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Exercise: -

1. Obtain the expression for E3, E2, E1 and EO

2. Obtain the expression for B3, B2, B1 and B0

Conclusion: -

Signature of the staff-in charge
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Circuit Diagram: -

Binary To Gray Gray To Binary

S
=D

Using EX-OR gates Using EX-OR gates
Truth Table For Both: -
Inputs Outputs
B3|B2|B1|B0|G3 (V)| G2(V) | G1(V)|G0O(V)

el el Ll =N K= K= < < T i N i N I )
el el R = =A== N N N K= K= K= K =]
el B = I T i e e Bl =2 I == T B B (e i )
=l = R = R = N K= N K= o = o Y )
el el Ll L =N K= K= < i < T i < N i N I )
O | O | QO |R|KFR| K| K| K| <| < | I O©Olo|lo |
S| O | R R | KR R | OCQIOC|IC|IOC|FR|H|IFR| H=|OQ|C
oO|lmrIH|lO|lO|Rr|H OO |R|IHR|IO|C|H|H|O
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Experiment No: Date: [/ [/

BINARY TO GRAY AND GRAY TO BINARY
CONVERSION

Aim: - To convert given binary numbers to gray codes.

Apparatus Required: -
IC 7486, etc

Procedure: -

1. The circuit connections are made as shown in fig.

2. Pin (14) is connected to +Vcc and Pin (7) to ground.

3. In the case of binary to gray conversion, the inputs B0, 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. In the case of gray to binary conversion, the inputs GO, G1, G2 and G3 are
given at respective pins and outputs B0, B1, B2, and B3 are taken for all
the 16 combinations of inputs.

5. The values of the outputs are tabulated.

14
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Using Nand Gates Only: -

Binary To Gray

B3 o B | BO
7400 _I_ %0 = BO@EE
7400 — 7400 -
F400
7400 _l_ &1 = B B2
T4 — 4 7400 -
F400
7400 —I_ G2 = B2@B3
400 — 4 7400 -
F400
o3 = B3
Gray To Binary
6 |%2 o1 |°0 B3=0G3
7400
_I_ B2=G2@EA3
7400 :P + F400
7400
f B1=B2®G1
7400 :P ) F400
7400
7400 _I_ BO=B1% G0
740 b 4 7m0 }_
7400

15
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Truth Table For Both: -

Outputs

Inputs

B3| B2 |B1|B0|G3 (V)| G2(V) | G1(V)| GO (V)

Conclusion: -

Signature of the staff in charge
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Pin Details: -

"]

o

A

=0

WCC 16

=1

0.4,
1A
24,

74153

iB

134,
O EB

I0E

SMD

B

I2B
I3B

14

O EA

B

5

4 |

3

—15

10

11

12

13 ]

Aip

Bip

Truth Table: -

CHANNEL - B

Za(v)

SELECT | O/P
LINES

S2

INPUTS

Ea | Iob | I1b | I2b | IS8b | S1

CHANNEL - A

INPUTS

Za(v)

SELECT | O/P
LINES

S2

Ea | Ioa | Ila | I2a | I3a | S1

17
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Experiment No: Date: [/ [/

Aim:

MUX/DEMUX USING 74153 & 74139

- To verify the truth table of multiplexer using 74153 & to verify a

demultiplexer using 74139. To study the arithmetic circuits half-adder half

Subtractor, full adder and full Subtractor using multiplexer.

Apparatus Required: -

IC 74153, IC 74139, IC 7404, etc.

Procedure: - (IC 74153)

1.

The Pin [16] is connected to + Vce.

2. Pin [8] is connected to ground.
3.
4. If MUX ‘A’ has to be initialized, Ea is made low and if MUX ‘B’ has tobe

The inputs are applied either to ‘A’ input or ‘B’ input.

initialized, Ep is made low.

Based on the selection lines one of the inputs will be selected at the output
and thus the truth table is verified.

In case of half adder using MUX, sum and carry is obtained by applying a
constant inputs at Ioa, I1a, I 24, I 3a and I ob, I 1, I 2» and I3, and the
corresponding values of select lines are changed as per table and the
output is taken at Z0a as sum and Z0b as carry.

In this case, the channels A and B are kept at constant inputs according to
the table and the inputs A and B are varied. Making Ea and Eb zero and
the output is taken at Za, and Zb.

In full adder using MUX, the input is applied at Cn-1, An and Bn.

According to the table corresponding outputs are taken at Cn and Dn.

18
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Half Adder Using 74153 — Half Subtractor: -
LR P =y L P
D81 a voo B — O B s voo He—
L5 . L5 114 2 on
14 [ s 7~ L4 lps 7 =
5 3 1iaa 4 g A O3 g S
1 1
0 15, &5 5 op 14 B 0 15 =5 5 ap |14 B
210 g 3 . 2100 g 3 g on
811 g 8 L. B Iy =
D12 |0 GHND -2 812 g GhD 2
113 | g 013 {19
Full Adder Using 74153: - Full Subtractor Using 74153: -
— 'd& —loEa
Crv1 6 16 et 61 10a yee HE—
A Voo
5 S 114
1A 1 2 7 Dn
I P , o 7 & D& o 7 P
“i0a 24 7404 4
<l I ‘;1 g L2 3 an ;S 1z
—lidgg 9 g paln —lidE 5 g4
0 3 10 3
10 0B
|DB 9 Cn ZBQ_Eh
11 Z8 1 11
1B 1B
12 1 28 GND F2— : 1218 oND H—
1 13 138 L
Truth Tables: - Same for both Subtractor and adder
Full Adder/subtractro
An | Bn | Cn-1 | Sn/Dn (V) | Cn/Bn (V)
Half adder/subtractor 0 0 0
A | B | Sn/Dn (V) | Cn/Bn (V) 0 0 1
0|0 0 1 0
0|1 0 1 1
1|0 1 0 0
11 1 0 1
1 1 0
1 1 1

19
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Pin Details: -
B 1 ® 16 Vce
Sa 7 15 B
Sla 3 14 S
a4 13 Slb
74139
Yia s 42 Yb
Yoa g 11 Ylb
Ya 7 10 Y
GNDg a Yb
Truth Table For Demux: -
CHANNEL - A CHANNEL - B
Inputs Outputs Inputs Outputs
Ea|Sla|S0a|Y0a|Yla|Y2a|Y3a| |Eb|S1b|S0b| YOb| Yib| Y2b| Y3b
1 X X 1 1 1 1 1 X X 1 1 1 1
0| O 0 0 1 1 1 0 O 0 0 1 1 1
0 0 1 1 0 1 1 0 0 1 1 0 1 1
0 1 0 1 1 0 1 0 1 0 1 1 0 1
0 1 1 1 1 1 0 0 1 1 1 1 1 0

Procedure: - (IC 74139)

1. The inputs are applied to either ‘a’ input or b’ input

2. The demux is activated by making Ea low and Eb low.

3. The truth table is verified.

20
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Half adder

B ® 15 Vee
a7 15 BB
B > Half Adder
Sl S
A 222 14 A|/B|Sn(V)|Cn (V)
Yoa 4 13 Sb
74139 0/0 0 0
A Y
) _,L 12 0|1 1 0
um_<”°° - Y g | 1nYb | 110 1 0
Carty —d  7aw ] Y 7 10 Yob 1|1 0 1
GNDg g Yb
Half subtractor:-
0 [=2) 1o [ 16 Vec
p X2 515 B Half Subtractor
ASRs 1250 A | B|Dn (V)| Bn (V)
Bormrow — 7400 Yoa 4 74129 13 ST 0 0 0 0
" Yia 5 12 b 0 1 1 1
Difference — 7400
_ﬂ 11 Yb 1 0 1 0
Yay 0¥ 1911 0 0
GhNDg g Yb
Exercise:-
¢ Repeat the experiment to verify Channel B.
Full Adder using IC 74139:-
[N
L
AlE 4 o 16 Vee
Cn1 Sha o 15 B
B Sta 3 14 Sb
Y0a 4 13 STb
74139
Sum Yia g 12 Ylb
I
—d 740 —— 11 Yb Carty
Yaa 7 10 Y2 — = p—
GhNDg g Yb

21
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Full subtractor using IC 74139:-

%
Al&a 4 ® 16 Vee
Cu1 S 5 15 B |
B Sla 3 14 SO
Yoa 4 13 STb
74139
Difference Yia 5 17 Ylb
B @_| voa g YD Borrow
F o B
G\Ds | g Yd
Truth Tables:-
Full Adder Full Subtractor
An | Bn | Cn-1|Sn (V) | Cn (V) An |Bn | Cn-1|Dn (V) | Bn (V)
0O (0 |O 0O (0 |0
0 |0 |1 0 |0 |1
0O (1 |0 0O |1 |0
0 1 1 0 1 1
1 |0 |0 1 /0 |0
1 0 1 1 0 1
1 1 0 1 1 0
1 1 1 1 1 1
Conclusion:-

Signature of the staff in charge
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MUX USING NAND GATES ONLY: -

A B

T400 T400

EILL
il 7410

7420 >
o 7410 }:

___ AETHAEI+AEI+AET

DEMUX USING NAND GATES ONLY: -

A B E

Fa00 T Fa00

31
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Experiment No: DATE: [/ [/

MUX AND DEMUX USING NAND GATES

AIM: - To verify the truth table of MUX and DEMUX using NAND.

APPARATUS REQUIRED: -
IC 7400, IC 7410, IC 7420, etc.
PROCEDURE: -

1. Connections are made as shown in the Circuit diagram.
2. Change the values of the inputs as per the truth table and note down

the outputs readings using multimeter.

TRUTH TABLES: -

INPUT OUPUT | | INPUT OUPUT
A/B|I0O|[I1|I2(I3| Y(V) E|/A[{B|YO(WV)|YL(V)|Y20|Y3(V)
0[0/0|X|X|X 0 1X|X| 1 1 1 1
0/0]1|X|X|X 1 olo|o0| O 1 1 1
0/1]X|0|X|X 0 0olo|1| 1 0 1 1
0/1]X|1|X|X 1 ol1|0| 1 1 0 1
1(0/X|X|0|X 0 ol1]|1] 1 1 1 0
10/ X|X|1|X 1
1{1|X|X[X]|o0 0
111X |X[X|1 1
Conclusion:-

32
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Signature of the staff in charge
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One Bit Comparator: -

JIT/ME/SEM-VI/CIM LAB

A
— ] . V2 (& = H) Y1 Y2 Y3
B 7496 - AlB
e @>B) | (4=B) | (A<B)
‘_\ ; Tan8 AR W1 (4 =) 0l1 0 0 1
u 10 1 0 0
e 7408 2B 111 0 1 0
YO (A = B)
Two Bit Comparator: -
81 A0 B1 B0
V TH0F
TG e
L . VI A=E)
e, [ L—
VIA=E)
7408 ; -
7408
%} 7456 _l—
A ﬁ?-m ]
a0 YLD
Two-Bit Comparator: -
A1|/A0|B1 /B0 Y1I(A>B) | Y2(A=B) | Y3S(A<B)
0 0 0 0 0 1 0
0 0 0 1 0 0 1
0 0 1 0 0 0 1
0 0 1 1 0 0 1
0 1 0 0 1 0 0
0 1 0 1 0 1 0
0 1 1 0 0 0 1
0 1 1 1 0 0 1
1 0 0 0 1 0 0
1 0 0 1 1 0 0
1 0 1 0 0 1 0
1 0 1 1 0 0 1
1 1 0 0 1 0 0
1 1 0 1 1 0 0
1 1 1 0 1 0 0
1 1 1 1 0 1 0
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Experiment No: Date: [/ [/

COMPARATORS

Aim: - To verify the truth table of one bit and two bit comparators using logic

gates.

Apparatus Required: -
IC 7486, IC 7404, IC 7408, etc.

Procedure: -

1. Verify the gates.
Make the connections as per the circuit diagram.
Switch on Vec.

Applying i/p and Check for the outputs.

A

The voltameter readings of outputs are taken and tabulated in tabular
column.

6. The o/p are verified.

JIT/ME/SEM-VI/CIM LAB
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4-bit Comparator

1
183 vce —1°
12| A3
13| B2
11| A2 7
15| B1 A<B g
o 1 Al A=B 5
oB0 AR
“— A
< A<B_IN
= A=B_IN g
“— A>B_INGND [—
7485
Tabular Coloumn For 8-Bit Comparator: -
As Bs| A2 B2 | A1 B: | Ao Bo | A>B =B | A<B | A>B =B | A<B
As>Bs X X X X X X
As3<Bs X X X X X X
As=Bs3 | A>>B»> X X X X X
As=Bs3 | A:<Bsy X X X X X
As=Bs3 | A:=B2 | Ai>B: X X X X
As=Bs3 | A:=B2 | A1<B; X X X X
As=Bs | A.=Bs2 | Ai=B1 | Ac>Bo X X X
As=Bs | A>=Bs | Ai=B1 | Aoc<Bo X X X
As=Bs | A=B2 | A1=B: | A;=Bo 1 0 0
As=Bs | Ac=B2 | A1=B:1 | A;=Bo| 0 1 0
As=Bs | Ac=B2 | A1=B:1 | A;=Bo| 0 0 1

JIT/ME/SEM-VI/CIM LAB
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8-Bit Comparator: -

LSB MSB
=83 vee P 83 vee °
14| £ 14| 5
15 A2 15 A2
11 7 11 7
12 ] B1 A<B 5 12 ] B1 A<B

21A1 A=B 24A1 A=B 2

o1B0  AB [ 21B0  AB 7

% a0 0 A0

2 A<B_IN 2 A<B_IN

“— A=B_IN o > A=B_IN .

4 A>BTINGND £ A>B_INGND
7485 7485

Exercise:-

e Write the truth table for 8-bit comparator and verify the same for the
above circuit.

Conclusion:-

JIT/ME/SEM-VI/CIM LAB
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JIT/ME/SEM-VI/CIM LAB

Signature of the staff in charge
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PIN DETAILS:-

ofe

fa143

TRUTH TABLE:-

Eo(V)

Es(V)

Qo(V)

Q:(V)

1

0

1
1

1
1

1

1
1

1
1

1

X X[ X[ XXX X|X

X0

0|X|0

0|0 |X|O
0{0(|0|X|O

0j0j0|0|X]|O
0/{0j0|0|0|X|O

0/j0j0j0|j0|0|O0O|0O]|O

E.|A|B|C|D|E|F|G|H| QW

1

0

0
0
0
0
0
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Experiment No: DATE: [/ /|
ENCODER & DECODER

AIM:-To convert a given octal input to the binary output and to study the LED
display using 7447 7-segment decoder/ driver.

APPARATUS REQUIRED: -

IC 74148, IC 7447, 7-segment display, etc.

PROCEDURE: - (Encoder)

1. Connections are made as per circuit diagram.
2. The octal inputs are given at the corresponding pins.

3. The outputs are verified at the corresponding output pins.

PROCEDURE: - (Decoder)

1. Connections are made as per the circuit diagram.
2. Connect the pins of IC 7447 to the respective pins of the LED display board.

3. Give different combinations of the inputs and observe the decimal numbers

displayed on the board.

RESULT: -
The given octal numbers are converted into binary numbers.

The given data is displayed using &-segment LED decoder.




Department of E& C

TABULAR COLUMN:-

Q4| Q3 | Q2 | Q1 | O/P | Display | Glowing LEDs
0 0 0 0 0 I I a,b,c,de,f
0O 0O 1 1 il b,c
0 0 1 0 2 |—| a,b,d,e,g
0 0 1 1 3 _|| a,b,c,d,g
0 1 0 0 4 | b,c.f,g

|

0 1 0 1 5 |_| a,c,d f,g
0 1 1 0 6 - a.c.d.efg

|_|
0 1 1 1 7 I a.b.c
1/0[0]|0] 8 H a,b,c.d.ef.g
1 0 0 1 9 l—f a,b,c,d f,g
1/0[1]0]10 i~ d.e.g
1 0 1 1 11 7 c,dg
1 1 0 0 12 - c,d,e
1|10 1] 13 - a,g,d
1 1 1 0 14 :— d,e,f,g
1 1 1 1 15 blank
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PIN DETAILS:-
16
7 e i
D_1 oo WCC "E'_DE
D_i ) B 11 .
D_Ei 0z G 10 ]
T E 1 o
A== 15
O—— LT E g
O0—— RBI £ s, ™
—2 1 GND BifRBD 0O
DISPLAY:-
5V
Conclusion:-

Signature of the staff in charge
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Circuit Diagram: - (Master Slave JK Flip-Flop)

Pr
- | 7410 = 7410
J ] 7400
70 o0
L
Clack Pulse
™| 7400 o
] " 7400 2
o 7410 7410

&
Clr
7410 F_

O
L]
D Flip-Flop:-
L Pr
e g )
o 7410 1 o
1] | 7400
7400 o0
7o | [
| K a0 T400 o
7410 1 ™o _
F: ﬁ:
Clock Pulze
o ] m40 }:_
L
T Flip-Flop:-

Pr
T
740 740

| }‘: }” 7400
7400 i
=1 B
| 7400 o
] 7400 kg
7410 74D
5

Cir

Clock Pulse
o 40 |

=

17

29
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Experiment No: Date: [/ [/
FLIP-FLOP
Aim:- Truth table verification of Flip-Flops: (i) JK Master Slave
(i) D-Type

(i) T- Type.
Apparatus Required: -
IC 7410, IC 7400, etc.

Procedure: -
1. Connections are made as per circuit diagram.
2. The truth table is verified for various combinations of inputs.

Truth Table:- (Master Slave JK Flip-Flop)

Preset | Clear | J | K| Clock | Qn+1 | Qn+1
0 1 X X| X 1 0 Set
1 0 X X| X 0 1 Reset
1 1 00| Qn Qn | No Change
1 1 O/1| 0 1 Reset
1 1 1|0 I 1 0 Set
1 1 11| Qn Qn Toggle
D Flip-Flop:-
Preset | Clear | D | Clock | Qn+1 | Qn+1
1 1 0 I 0 1
1 1 1 I 1 0
T Flip-Flop:-
Preset | Clear | T | Clock | Qn+1 | Qn+1
1 1 (10| Qn Qn
1 1 (1| . | Qu | Qn
Exercise:-

e Write the timing diagrams for all the above Flip-Flops

Signature of the staff in charge
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Pin Details: -

0

1

-l
|:|:I |?:

o3 oo oz o
FEPFPIF
00 =] @ h m La b

L 16
15
14
13
TP 12
1
10

2

Timing Diagram:-

—
s |E g I lo |3 e |

Truth Table:-
Clock | QC | QB | 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 1 1 0
7 1 1 1

CLK

R

Q

Circuit Diagram: - 3-Bit Asynchronous Up Counter

WEC O 1 ]
5| | o
o Le Lol s al |z, s
=g J e Rl B
I:ch‘kLW"f-‘ Lot oLk Lok Lop ik
16 +=:|55 14 L H|EE o1l = *‘3|55 o
[ o -
TTaTE TG AT
] . ]
3-bit Asynchronous CLK —]_—|\—|_1—L
up counter S i el e
Clock | QC | QB | QA
0O |00 o0
1 Jo o 1] *_ — -
2 0 |1 ]0
3 0 1 1
4 [1]0]o | S
5 1|0 1
6 110
7 1 |11 | Q
8 0 0 0 -
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L 9 [ofJo[1]

Experiment No: Date: [/ [/
COUNTERS

Aim:- Realization of 3-bit counters as a sequential circuit and Mod-N counter

design (7476, 7490, 74192, 74193).

Apparatus Required: -

IC 7408, IC 7476, IC 7490, IC 74192, IC 74193, IC 7400, IC 7416, IC 7432

ete.

Procedure: -

3.

Connections are made as per circuit diagram.

. Clock pulses are applied one by one at the clock I/P and the O/P is

observed at QA, QB & QC for IC 7476.

Truth table is verified.

Procedure (IC 74192, IC 74193):-

1.

Connections are made as per the circuit diagram except the connection

from output of NAND gate to the load input.

The data (0011) = 3 is made available at the data i/ps A, B, C & D

respectively.

The load pin made low so that the data 0011 appears at QD, QC, QB & QA

respectively.
Now connect the output of the NAND gate to the load input.
Clock pulses are applied to “count up” pin and the truth table is verified.

Now apply (1100) = 12 for 12 to 5 counter and remaining is same as for 3

to 8 counter.

32
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7. The pin diagram of IC 74192 is same as that of 74193. 74192 can be
configured to count between 0 and 9 in either direction. The starting value

can be any number between 0 and 9.

Circuit Diagram: - 3-Bit Asynchronous Down Counter

WEC - - “cl,
Ll L Ll
4 ._IEI] 14 q ._IEDA 4 ._IEI] 15_:”],:
E":'J“_kL”F-& Lok g i Lot oLk
16 " EE 14 12 K EE 10 16 " EE :,ﬁ
-] ] -]
Tra S T
-:":-J EDJ '-'”7'|
WD )
3-bit Asynchronous 2 |—— 1 | i [ ] T
down counter LI | k=l el L] _ﬂ" )
Clock | QC | QB | QA
0 1 1 1 . T
1 1| 1] 0| O0A
2 1|01 — — ; o
3 1 0 0
4 0 1 1 0B
5 0 1 0 —
6 0 0 1
7 0 0 0
8 1 [ 1]1] @&
9 1 1 0

Mod 5 Asynchronous Counter:-

WD O - -
d o d
e e e
4 | (=, s a | (=, [ a | |&, s ac
E"’J“_kl_”':ﬂ}——f:-1 CLK 0 Lot oLk
12 K|5T pld | L2 K|5T R0 & <|ge o3
L] L] o
oA Torans AT
m| Qh .I.J QB WJ
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Mod 3 Asynchronous Counter:-

Mod 5 Asynchronous CLK ] | | m
counter == TS e OSSO WSS WSS e

Clock | QC | QB | QA - 1

0 0 0 0

1 0 0 1

2 0 1 0 B

3 0 1 1

£ [ 100 | «

5 0 0 0

1400
WOT x +
) - 4
[T} [T} (11}
4 ..I|ED 15 2 .||Eu 11 4 ..I|EI] 15 soc
n:lch:_chleQ__1¢ CLE St oLk L0 RS
18 K|5T p13 ] L2 K|5T p10 ) LB <|5a 2
Tordng TOrdAG TTATE
m| 24 -:\:-J ) MJ
Mod 3 Asynchronous CLK
counter
Clock | QC | QB | QA oA 1
0 0 0 0 ==
1 0 0 1 »
2 0 1 0 QB
3 0 0 0
4 0 0 1
5 0 1 0 QC
3-bit Synchronous Counter:-
s n] ] ac
s ] =]
b
WCC o +
4 - 4
4 ..I|EI] 15 q Jlgﬂl“ 408 4 J|ED 14
L | _/
':"Jj_kl_wo Lotk Bopoik Lobcik
16 KEEQH LKEEQL LKEE:}H
E E B
T476 TA47G T TdrG
WEC
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CLK
QA
0B
QC
IC 7490 (Decade Counter):-
WO
INPUT & Tﬁ
14 [—— 12
CLIEWCC 0,
Clock lip : 0B g—-:ma
7 CLER Qc ?{:‘DE
= RO oD —— 00
5 | P02 7400
= Ra1
RAZ GND
L2 10
IC 7490 (MOD-8 Counter):-
WL
IMPUT £,
o—1 LETAVEE pa 2
Clock 1/p 1 0F E_':}DB
7 CLER Qc ?QDE
5 R0 Qo =00
& | PDZ 74ap
= Ra1
ROZ GHD

Clock | QD | QC | QB | QA
0 0 0| 0] O
1 0 0|0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0| 0] O
9 1 0] 0 1

10 0 0] 0] O

Clock | QD | QC | QB | QA
0 0 0] 0] O
1 0 0] 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0] 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 0 0] 0] O
9 0 0|0 1

Circuit Diagram (IC 74193) To Count from 3 to 8:-
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WCIC

16
1o—8 4 pg e oo
IG‘T P1 i
D'ﬂ‘—g Pz oz
Qo——=— pa o3
Clock |."F'E g CLKD E
WEC o——— LK co
4 4143

NC o 1
LoaD GHD

||Im

Circuit Diagram (IC 74193) To Count from 8 to 3:-

WoC

15— F0
[ &——— P1
Qo——-—r P2
0o——=—m3

Ciocw /P ., CLED E SHC
VOO o———CLEU CO [—*HNC

14

HC &——— CLE
LoAD GND

Al

YOO Qo

m

bt | L= | ] [P

oz

3

13
1z

THa:

.|||_m_

7404

Function Table for 7490:-

Clock | QD | QC | QB | QA %‘;‘2;:1‘
o |0 |o]|1]1 3
1 o] 1]lo]o 4
2 o[ 1]0]|1 5
3 [o|1]1]o0 6
4 o | 1]1]1 7
5 [1lo]o0o]o 8
6 |00 | 1|1 3
7 repeats 4

Clock | QD | QC | @B | a | SOt

Decimal

o |0 |1]0]1 5
1 lo|1]1]o0 6
2 o |1]1]1 7
3 [1]lo0]0]o0 8
4 | 1]0]o0]|1 9
5 [1l0o]1]o0 10
6 | 10|11 11
7 [1]1]0]o0 12
8 [o|1]0]1 5
9 repeats 6
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Clock | R1|R2[s1]s2][qp[qc|qB] qa
X |H|H|L|xX|L|L|L|L|RESET
X |H|H|X|L|L|L|L]|L|RESET
X |X|X|H|H| H|L|L|H| oF
n x|l x|L COUNT
A Llx|Llx COUNT
nlulxlx|L COUNT
nlx|Llulx COUNT

4 I/P OR Gate can be realized as follows:-

1
2 4
2 g ¥ i
5 3

Conclusion:-

Signature of the staff in charge
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Circuit Diagram: - Shift Left

Nl | e O } -
]
Ll oc (i
1 B oo
- C
Seral VP-4
SR qags
”%—g-cm 1
Clack 1P~ Cliz  weoe Hbvee
5

SIPO (Right Shift):-

1

Seral C1 0| O }
3 OB
o s oo
"3'4— B oo
"3'—5 B
D a0s
Clack I."FC g LK :
MC o——FCLES D —%"U"I:I:
B 7
SISO:-
Zerial C1 O] 0 }
3 LB
e Ty
"3'4— B o0
"3'—5 B
D 7408
Clack I.I'FC g CLET :
MC &—FCLE2 . —'i}"u"CI:
i T

Clock | Serial i/p | QA | QB | QC | QD
1 1 X | X | X |1

2 0 X | X |1 0

3 1 X |1 0 1

4 1 1 0 1 1

Clock | Serial i/p | QA | QB | QC | QD

1 0 0 | X | X | X

2 1 0| X | X

3 1 1 1 0 X

4 1 1 1 1 0
Clock | Serial i/p | QA | QB | QC | QD
1 do=0 0| X | X X
2 di=1 1 0 | X X
3 d2=1 1 1 0 X
4 d3=1 1 1 1 | 0=do
5 X X 1 1 | 1=d1
6 X X | X | 1 |1=d2
7 X X | X | X |1=d3
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Experiment No: Date: [/ [/

Aim

SHIFT REGISTERS

Realization of 3-bit counters as a sequential circuit and Mod-N counter
design (7476, 7490, 74192, 74193).

Apparatus Required: -

IC 7495, etc.

Procedure: -
Serial In Parallel Out:-

1.

Connections are made as per circuit diagram.

2. Apply the data at serial i/p

3. Apply one clock pulse at clock 1 (Right Shift) observe this data at QA.

4,

5. Apply one clock pulse at clock 2, observe that the data on QA will shift to

Apply the next data at serial i/p.

QB and the new data applied will appear at QA.

Repeat steps 2 and 3 till all the 4 bits data are entered one by one into the
shift register.

Serial In Serial Out:-

1.

S o D

Connections are made as per circuit diagram.

Load the shift register with 4 bits of data one by one serially.
At the end of 4tk clock pulse the first data ‘d0’ appears at QD.
Apply another clock pulse; the second data ‘d1’ appears at QD.
Apply another clock pulse; the third data appears at QD.

Application of next clock pulse will enable the 4th data ‘d3’ to appear at
QD. Thus the data applied serially at the input comes out serially at QD

PISO:-
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MC
':3'1— S0l 1A, }
g Qe
Parallel 7| A UC =
=18 )
I¥P Data c}g_ 2
D 7405
MC t}—g}cuﬂ 1
Clock yR S pELE  vee buee
i i
b M‘}— MODE GHD :I_
Mode | Clock | Parallel i/p Parallel o/p
A B|C|D| QA |QB|QC| QD
1 1 11011 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
PIPO:-
HE‘}L S0l QA }
y UB
Parallel SR A LC
=B oo
P Data g |:
“0 raes
[ -D-—g:-cuﬂ 14,
Clook 1R ToLKZ  MEE 2LG
i 7
Clock | Parallel i/p Parallel o/p
AIB|C|D| QA | QB |QC | QD
1 1(o|1|1| 1] 0| 1] 1
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Parallel In Parallel Out:-
1. Connections are made as per circuit diagram.
2. Apply the 4 bit data at A, B, C and D.
3. Apply one clock pulse at Clock 2 (Note: Mode control M=1).
4

. The 4 bit data at A, B, C and D appears at QA, QB, QC and QD
respectively.

Parallel In Serial Out:-
1. Connections are made as per circuit diagram.
2. Apply the desired 4 bit data at A, B, C and D.

3. Keeping the mode control M=1 apply one clock pulse. The data applied at
A, B, C and D will appear at QA, QB, QC and QD respectively.

4. Now mode control M=0. Apply clock pulses one by one and observe the
data coming out serially at QD.

Left Shift:-
1. Connections are made as per circuit diagram.
2. Apply the first data at D and apply one clock pulse. This data appears at
QD.
3. Now the second data is made available at D and one clock pulse applied.
The data appears at QD to QC and the new data appears at QD.

4. Step 3 is repeated until all the 4 bits are entered one by one.
5. At the end 4t clock pulse the 4 bits are available at QA, QB, QC and QD..

Conclusion:-

Signature of the staff in charge
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Circuit Diagram: - Ring Counter

1 1
Seral 1B | *D 0A
Qb [
& o

wae
cemi o
o B
"D 405
g
CLKT
= - 14,
Clack I/P CLKZ  WEC WLC

&

T
b

Johnson Counter:-

2 1
40
1 5ol o H3
el 08 My —<
3 A Qc 10 <
0—48 oo
0——5-—13
R
| gpoLK 14
CIOCk >CLK2 VCC — WC
5] 7
Mode(hﬁ— MODE GHND :I

Mode | Clock | QA | QB | QC | QD
1 1 1 0 0 0
0 2 0 1 0 0
0 3 0 0 1 0
0 4 0 0 0 1
0 5 1 0 0 0
0 6 repeats

Mode | Clock | QA | QB | QC | QD
1 1 1 0 0 0
0 2 1 1 0 0
0 3 1 1 1 0
0 4 1 1 1 1
0 5 0 1 1 1
0 6 0 0 1 1
0 7 0 0 0 1
0 8 0 0 0 0
0 9 1 0 0 0
0 10 repeats
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Experiment No: Date: [/ [/

JOHNSON COUNTERS / RING COUNTER

Aim:- Design and testing of Ring counter/ Johnson counter.

Apparatus Required: -

IC 7495, IC 7404, etc.

Procedure: -
1. Connections are made as per the circuit diagram.
2. Apply the data 1000 at A, B, C and D respectively.
3. Keeping the mode M = 1, apply one clock pulse.

4. Now the mode M is made 0 and clock pulses are applied one by one and

the truth table is verified.

5. Above procedure is repeated for Johnson counter also.
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Circuit Diagram: - Sequence Generator

Required Sequence 7
B 436
O 1
] =01 A, 1
Serial 1P et Wil
emb ot H—
vl oo
'3‘_5 C
0 7aos
Clock I"'F-:;:-—g CLE ;
N FCLK2  WEC e
i 7
hdade M:E—MDDE GHD :I_
Truth Table:-
Map | Clock | QA | QB | QC| QD | o/p D
Value
15 1 1| 1] 1] 1 0
7 2 0| 111 0
3 3 0 0 1 1 0
1 4 0 0 0 1 1
8 5 1 0 0 0 0
4 6 0 1 0 0 0
2 7 0 0 1 0 1
9 8 1 0 0 1 1
12 9 1 1 0 0 0
6 10 0 1 1 0 1
11 11 1 0 1 1 0
5 12 0 1 0 1 1
10 13 1 0 1 0 1
13 14 1] 1] 0 1 1
14 15 1 [ 1]1]0 1
Karnaugh Map for D:-
QA QB
QCQD 00 01 11 10
o0l 0| 0O O] O
oi 1[1]1T1]
1] 0Jo0JoTJo
10 1 1 1 1
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Experiment No: Date: [/ [/

SEQUENCE GENERATOR

Aim:- Design of Sequence Generator.

Apparatus Required: -

IC 7495, IC 7486, etc.

Design:-

To generate a sequence of length S it is necessary to use at least N number of

Flip-Flops, which satisfies the condition S<2N-1,
The given sequence length S = 15.
Therefore N = 4.

Note: - There is no guarantee that the given sequence can be generated by 4 f/fs.

If the sequence is not realizable by 4 f/fs then 5 f/fs must be used and so on.

Procedure: -
1. Connections are made as per the circuit diagram.

2. Clock pulses are applied one by one and truth table is verified.

Conclusion:-

Signature of the staff in charge
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Circuit Diagram: - Monostable Multivibrator

+hw
1
R=100K K : t R 2
o | I
C=0.1uf
MESSS
O—
/P A p
1 5 =
1 \
—t
Waveform:-
5V
Trigger
i/p
ov
»
Approx Vcc
Pulse
O/P at Width
pin 3 T=1ms t
>
2Vcce/3
Capacitor
Voltage Vc
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Experiment No: Date: [/ [/

MULTIVIBRATORS

Design and testing of Monostable and Astable multivibrators using 555

Aim:- .
== timer.

Apparatus Required: -

IC 555 timer, resistor, capacitor, etc.

Design:- (Monostable)

Given pulse width required = 1ms
Pulse width T = 1.1RC

Therefore 1ms = 1.1RC

Let C =0.1pf

1x10°2

Therefore R=—————
1.1X0.1%X10

Procedure: -(Monostable)

1. Connections are made as per the circuit diagram.
2. Triggering pulses are applied at pin 2.

3. The pulse width of the waveform at pin3 is measured and verified with the

designed value.
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Astable Multivibrator:-

+5y

g 4
L +o
FB 5 0
MESSS
h 4 F
B
1 o
B a2 2
[
11
Wave form:-
Approx Vcc
Q/P at e Ton - »f«TofT»
pin 3
t
>
2Vcce/3
Capacitor
Voltage Vc
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Design:-
Ton = 0.69(Ra +Rp)C,  Toff =0.69 R C
Given; f = 10 KHz, duty cycle = 70%,
Therefore T = (1/f) = (1/10x103) = 0.1ms
D = (Ton/T) = 0.7
Ton = 0.7T = 0.7x0.1ms = 0.07ms
T = Ton + Toff
Therefore Toff = 0.03ms
Ton = 0.69 (Ra + Rp) C
Let C =0.1pf
Therefore 0.07 x 103=0.69 (Rs + Rp) 0.1 x 106
Therefore Ra + R = 1014 ohms
Toff =0.69 Rg C
0.03 x 103=0.69 (Rg) 0.1 x 10°¢
Therefore Rp = 434.7 ohms
Therefore Ra = 579 ohms
Procedure: -

1. Connections are made as per circuit diagram
2. Switch on the 5V power supply

3. Observe the waveforms at pin 3 on CRO, measure Ton, Toff, T and its
amplitude.

4. Also observe capacitor voltage on CRO.

Conclusion:-
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Signature of the staff in charge
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AB

A5
A4

A3
AO

Al
A2

GND

O g~ioguUulawihng -

Example for Data Input:-

Address Inputs

A3

A2

Al

A0

Data Inputs

0

0

0

0

0
0
0

0
0
0

0
1
1

1
0
1

Example for Data Output:-

/04 | /O3 | /02 | I/O1
0 0 1 0
0 1 0 0
0 1 0 1
0 1 1 0

Address Inputs

A3

A2

Al

A0

Data Outputs

0

0

0

0

0
0
0

0
0
0

0
1
1

1
0
1

I/04 | /O3 | V/O2 | I/O1
0 0 1 0
0 1 0 0
0 1 0 1
0 1 1 0




Experiment No: Date: [/ [/

STATIC RAM
Aim: - To conduct an experiment to store a set of data in a RAM using IC 2114
starting from location ------- to location-------- and retrieve the same data.

Apparatus Required: -

IC 2114, etc.
Procedure: -
1. circuits connections are made to the appropriate pins of IC 2114
2. First you have to write the data and then read the data, for writing data
make WE to low and CS input to low
3. for a 4-bit data select any address input from AO to A9. for ex, select A3 to
A0 and connect the data inputs/ outputs i.e., /04 — /01
4. write a 4-bit data of your choice in each of the required address inputs or
memory locations
5. by doing the above steps 2, 3 and 4 the data will be stored in the memory
location
6. for reading data
a. make WE to high and CS input tolow
b. disconnect the data inputs I/04 — I/O1 from input lines and connect
them to output lines to read the data
c. and then give the address inputs of the data you have stored and
observe the outputs through /04 — I/O1.
Conclusion:-
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