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LIST OF EXPERIMENTS

Experiments shall be carried out by using Mentor Graphics/Cadence Tools

1

2.
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Verification of truth tables of Logic gates Two input i) NOR (i) NAND
Verification of truth tables of Logic gates Two input (i) OR (ii) AND (iii) Exclusive OR (iv)
Exclusive NOR
Design a simple combinational circuit with four variables and obtain minimal SOP expression
and verify the truth table using Digital Trainer Kit

Verification of functional table of 3 to 8 line Decoder

4 variable logic function verification using 8 to 1multiplexer

Design full adder circuit and verify its functional table

Verification of functional tablesof (i) JK Edgetriggered Flip —Flop (ii) D Flip —Flop
Design afour bit ring counter using D Flip — Flops/ JK Flip Flop and verify output

Verify the operation of 4-bit Universal Shift Register for different Modes of operation

10. Draw the circuit diagram of MOD-8 ripple counter and construct a circuit using T-Flip-flop

11. Design MOD - 8 synchronous counter using T Flip-Flop and verify the result

12. Construct 7 Segment Display Circuit Using Decoder and 7 Segment LED and test it.
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1. Realization of Universal gates

Aim : To Realize NAND and NOR using gates.

Apparatus and Components::

S.No

Name

Quantity

A WO D B

Digital trainer
IC 7408
IC 7432
IC 7404

N S =

THEORY:

Procedure:

o & WD P

© ®©® N o

Derive truth table

Realize expression of NAND gate
Connect the circuit according to steps
Verify the truth table

Repeat above steps for nor

Derive truth table

Realize expression of NAND gate
Connect the circuit according to steps

Verify the truth table

10. Repeat above steps for nor
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Circuit Diagram :

NAND Gate:

Equivalent gate oircond

Iyt —)_ i) A B Y
Input,—1

t >&—o
B O—

NOR Gate:

Signature of lab in charge
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Exp:2

Aim : To Realize AND,OR,NOT,EX-OR and EX-NOR gates by using only NAND and only
NOR gates.

Appar atus and Components::

S.No Name Quantity
1 Digital trainer 1
2. IC 7400 2
3. IC 7402 2
Theory:
Procedure:

Using NAND Gates

Derive truth table

Realize expression of AND gate by using number of NAND gates
Connect the circuit according to step?

Verify the truth table

Repeat above steps for OR, NOT, EX-OR and EX-NOR gates

Using NOR Gates

Derive truth table
Realize expression of AND gate by using number of NOR gates
Connect the circuit according to step?

Verify the truth table
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Repeat above steps for OR, NOT, EX-OR and EX-NOR gates

Circuit Diagram :

Realization of AND gate using only NAND gates

ho—i _
>L S y=AB=AB
B \

b
\
M,
o

Realization of OR gate using only NAND gates

>
vy}
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J
J
>
<

b
\

Realization of EX-OR gate using only NAND gates
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Realization of EX-NOR gate using only NAND gates

Realization of OR gate using only NOR gates

A B Y
A B Y
A B Y
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Realization of EX-OR gate using only NOR gates

A B Y
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Realization of EX-NOR gate using only NOR gates
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Exp :3

Signature of lab in charge

Aim : Design asimple combinational circuit with four variables and obtain minimal SOP

expression and verify the truth table using Digital Trainer Kit

Appar atus and Components:

S.No Name Quantity
1. [Digital trainer 1
2. [IC 7408 1
3. |IC7432 1
4. IC 7486 1
5. IC 7404 1

Theory: concepts regarding K map

Procedure:
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1. First minimize the given expression.

2. Derive the truth table from the given function.

3. Realize the above simplified expression by using minimum number of gates.
4. Connect the circuit according to step 3.

5. Verify the truth table.

Problem statement:

1. F=%m(0,1,3,4,5,6,7,12,13,14,15) simplify

Circuit Diagram:
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Exp :4
Aim : To implement given function by using decoders

Apparatus and Components:

Signature of lab in charge

S.No Name Quantity
1. [Digital trainer 1
2. [IC 7442 1
3. |IC7420 1
4. IC 7421 1
5. IC 7404 1

Procedure :

Using Decoders:
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1. Obtain truth table from the given function
2. Realize the given function by using Decoders.
3. Connect the circuit according to step 2

4. Verify the truth table.

Circuit Diagram :  Pin Diagram of 7442 DECODER :
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Result:-

Signature of lab in charge

Exp :5
Aim : To implement given function by using Multiplexer

Apparatus and Components:

S.No Name Quantity
1. [Digital trainer 1
2. IC 74153 1
3. |IC7420 1
4. IC 7421 1
5. IC 7404 1
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Procedure:

Using Multiplexer :

. Obtain truth table from the given function.

. Obtain canonical SOP from the given function.

Select size of the MUX depending on the no. of input variables.
Derive the implementation table.

Realize the given function by using MUX.

. Connect the circuit according to step 5.

. Verify the truth table.

N~ 0 0N W NP
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Rection O

Section 1

Circuit Diagram :Pin Diagram of 74153 MUX :

‘u’||:|:: G‘nd
0 —0
sge— g 0B 1 —11
By =5 1
{gg : 0 : 8TO1
T M
74153 : 0 — |4 Y—+F
Ale—10 1 1 5
By—11 —
{ 0y ————12 | N
Dy 13 .
1T ——7
1 15 14 =2
G Gq S0 =E B {:
Implement the function F(A, B, C)=XxX(1,2,5,7)
A B c Selizc)ted v
(output)
0 0 0 lo
0 0 1 I1
0 1 0 P
0 1 1 I3
1 0 0 |4
1 0 1 I5
1 1 0 l6
1 1 1 |7

Result:-
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Exp :6

Aim : Design Full adder and verify isfunctional table.

Appar atus and Components::

S.No Name Quantity
1. | Digital trainer 1
2. IC 7408 1
3. IC 7432 1
4. IC 7486 1
5. IC 7404 1

Theory: concepts regarding K map

Procedure:

1. First minimize the given expression.

2. Derive the truth table from the given function.

3. Redlize the above simplified expression by using minimum number of gates.

4. Connect the circuit according to step 3.

5. Verify thetruth table.
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Circuit Diagram :

D AB+BC+CA = Coul

(VAVAV,

Truth Table:-

Cout

S(SUM) (carry)

P PP IP OO O O|>»
Pk OO P OCO|T
R O/, O|lFRr|O|lFL,r| OO0

Result:-

Signature of lab in charge
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Exp :7

Aim: Realization of J K Flip— Flop and D K Flip - Flop

Appar atus and Components::

S.No Name Quantity
1. | Digital trainer 1
2. IC 7476 1
3. IC 7400 1
4. IC 7486 1
5. IC 7404 1

Theory :

Procedure:

1. RSflip-flop iswired as shown in fig and input signals are fed from

logic input switches and the out put is monitored on the logic level

out put condition indicators and the truth table is verified.

2. XK flip-flop is wired as shown in fig and the input signals are fed

from logic input switches and the output is monitored on the logic

level output condition indicators and the truth table is verified.

3. Verify the truth tables of D flip flop and T flip flop in the same

procedure.
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Circuit Diagram:

JK flip- flop
Frezat iFT] Theoretical Practical
Clkk | PR | CR J K
2 Qn+1 Qn+l
S B3R oo 1| X | X 1
Cle——p1 o - O|1 0| X | X 0)
B — 16 ; l4—T | |11 0] O Qn
i |11 0|1 0
Clear [Cn) l 1 1 1 o) 1
L1211 Qn
T flip-flop
Fres={ |Fr|
.l. Theoretical Practical
4 Clk | PR | CR T
T + 15— Qn+1 Qn+1
Clk—b—ch1 7 - ol ol 1] x 1
—16 s 1 O| 1| 0] X 0
N i ] [ R I R o Qn
== L l1] 1)1 Qn
Theoretical Practical
Clk | PR | CR D
Qn+1 Qn+1
D ﬂiQ-ﬂOQ O O 1 x 1
Frzz=t (Fr|
| O|1|0] X 0
A T Ll 1/1]o0 0
e I , 74T ! 1|1 1 1
a4 T_*_ ” ™ _r:-
2
a2
Result:-
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Exp :8

Signature of lab in charge

Aim :Design a four bit ring counter using D Flip-Flops/JK Flip-Flops and verify output

S.No Name Quantity
1. Digital trainer 1
2 IC 7476 2
3.. IC 7404 1

Procedure :

1. Ring counter circuit is connected as shown in the circuit diagram.

2. 1Hz clock pulse is applied to the pin shown.
3. The outputs QQ1Q2Q3 are observed and verify the truth table.

Parallel Data Output
A,

Qs

!

':! A

TMSB
— 7 T 71

Feedback Loop (Rotation)
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L1 L2 L3 &4 &5
Clk' | | | | I LT
: [ : : [
o el L o o L
BRI NEE N ] |
o) 0 0 4 0 0
Qs :I—I'HHH | | 1
i 0 i 0 i DKI — 0 0 i
Qe Co | I~ | | I
A L
o 'l o ¢ 0 1 0 0
Circuit Diagram:-
4-bit Parallel Data Output
| I
Feedback %* Qe %3 []{.E
Loop 1 ? 1
Preset to - i}
Logic 1"
ogic 1 ‘ 1 l 0 0 1
1 D Q =1 [ Q D Q =1 [ Q
FFA FFB FFC FFD
— CLK CLK CLEK CLE
CLR CLR CLR CLR
Clock
L ] ] L
Clear
L i &g
Clear Clock QA QB QC QD
1 X 0 0] 0] 0
0 1 1 0] 0] 0]
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Result:-

Exp :9

eollololiolieolNelNe)

RlRRRPRRPRR|P

O|lo0oj0O|r,r|O|O|0O

OO/, OO0O|O|PF

O|/r OO0 O

RO O|O|,| OO

Signature of lab in charge

Aim: Design a four bit ring counter using D Flip-Flops/JK Flip-Flopsand verify output

SNo Name Quantity
1. Digital trainer 1
2 IC 7476 2
3.. | IC 7404 1
Procedure :

1. Johnson Ring counter circuit is connected as shown in the circuit

diagram.

2. 1Hz clock pulse is applied to the pin shown.

3. The outputs QQ1Q2Q3 are observed and verify the truth table.
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Circuit Diagram:- 4-bit Johnson Ring Counter

4-bit Parallel Data Output

[ﬂ_.:-._ QE ﬂ: ':]Dl
A & A
Feedback
Loop ~ J '
D ] D D D 2
FFA FFB FFC FFD
C LK —] CLK —] CLK —J CLK I/"*_n_l
CLR CLR CLR CLH'&F -
[
N--:te:
Clock [ T - | version
of output
CIEEF fed back
Clear Clock QA QB QC QD
1 X 0 0
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0 1 1 o) 0 0
0 1 1 1 0 0
0] 1 1 1 1 0
0] 1 1 1 1 1
0] 1 0 1 1 1
0 1 0 0 1 1
0 1 0 0 0 1
0 1 0 0 0 0
Result:-
Signature of lab in charge
EXP:10
Aim: Verify the operation of 4-bit Universal Shift Register for different Modes of operation.
Apparatus and Components:
S.No Name Quantity
1. Digital trainer 1
2 1IC 7474 2
3. | 1C 7400 1

Procedure :
1. Connect the circuit as shown in fig.
2. For serial loading keep load low.

3. First clear all the flip-flops by supplying clear = low
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4. First enter serial input one by one, through clock pulse; we will get

parallel output at Q3Q20Q1 Qg - After applying 4 clock pul ses we will
get serial output.

5. For parallel input keep load = high

6. Directly apply paralle input to Pr3,Pr2,Pr1.Pro; we will get parallel

output at Q3Q20Q1Qg. After applying 4 clock pulses we will get serial
output.
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4 — bit Shift Reqgister Truth Table:

Serial Input 0 Serial Output: Theinput is1010.

Load Clk Clear | Serialilp Serial output Qo

Oo/lo|o|lo|lo|lo|o|oO
RIR|[RP|R|R|RP|IR|O
O|o|O|r|O|R|O|X
rlo|r|olo|lo|o|o

N[O A~ WIN|IPR|X

Serial Input I Parallel Output : Theinput is1010.

Load | CIk |Clear | Serial i/p Parallel output

Q
oy}
Q
N
QO
o
Q
o

eolNeolNeolNolNolNolNolNolN®)
O N Ol W N| R X
Rl RP|R|FRP|IPRPIPI PP O
Ol O0O|O0O|O|FrR|O|FR|O| X
O/ O/ O0O|r|lO|RLr|O|O| O
O| O|r| Ol O] O|O0| O
OlrRr| O| | OO O|0O]| O
R ORI OO O] O|O| O
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4 — bit Shift Register Truth Table

Parallel input 0 Serial Output

: Theinput is1010.

Parallel i/p Serial

Load | Clk | Clear output
Qo

Pr3|Pr2| Prl| PrO

0] X 0] X X X X 0]
1 X 1 1 0] 1 0] 0
0] 1 1 X X X X 1
0] 2 1 X X X X 0
0] 3 1 X X X X 1

Parallel input 0 Parallel Output : Theinputis1010.

Parallel i/p Parallel output
Load| Clk | Clear| pr3 i pro [ pri|Pro| Q3 | Q2| Q1 | Qo
o/ x| o|x|x|x|x| o|lo|] oo
1 | x| 121|020 1]o0] 1|0
O/l 1| 1 | X |XxX|x|x|]ol|1] 01
0ol2| 1 |x|x|x|x| o|lo| 1]o0
0| 3|1 |x|x|x|x|] olo| o1

Result:-

Signature of lab in charge
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EXP:11

Aim:- Draw the circuit diagram of MOD-8 ripple counter and construct acircuit using T-FlipFlops

Apparatus and Components:

SNo Name Quantity
1. Digital trainer 1
2. IC 7476 2

Theory:

Procedure :

1. Ripple counter circuit is connected as shown in the circuit diagram.
2. 1Hz clock pulse is applied to the pin shown.
3. The outputs Q,Q1Q2Q3 are observed and verify the truth table.

4 — bit Ripple Counter (VCC =5 GND=13)

Qg Q Q9 Qs
High High High High
11 15 11 15
Puls?_% Cllk 7475 L Cle  747¢ .Y Cllk 7476 - Clk 7476
12 K 16 K 12 K 16 K
fr Cr Pr Cr Pr Cr Pr Cr
Clear 17 8T 2% 3T 70 ST A0 BT
High .
Preset
High
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Clock pulses Q3 Q2 Q1 Qo
0) 0) 0) 0] 0)
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]
Ve 0] 1 1 1
38 1 0) 0) 0)
9 1 0) 0] 1

10 1 0) 1 0)
11 1 0) 1 1
12 1 1 0) 0)
13 1 1 0) 1
14 1 1 1 0)
15 1 1 1 1
16 0O 0) 0) 0]

Result:-

Signature of lab in charge
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Exp:12

Aim:- Design MOD - 8 synchronous counter using T Flip-Flop and verify the result and Sketch the
output waveforms.

Apparatus and Components::

SNo Name Quantity
1. Digital trainer 1
2. IC 7476 2
3. I1C 7408 1
Theory
Procedure:

1. Mod- 8 Synchronous counter circuit is connected as shown in the
circuit diagram.

2. 1Hz clock pulseis applied to the pin shown.
3. The outputs QpQ1Q2Q3 are observed and verify the truth table.

1]2
IC 7405
3
Freget N
High ' ' 1
I Ly Lo
Pr 15 9 Pr 11 Pr 15
, 4 Jo Qo Jy Ql 4 Jg QQ
High
7476 7476 7476
16 Ko . 12 Kl 16 K-Q .
cr CA Cr Clk or >

Clock 3 ?1 T8 Te ¢3 ?1

High
Clear

High Veo =5

IC 7476
Gnd = 13
Mod - 8 Synchronous Counter
Voo = 14

IC 7408 Goq=7

Circuit Diagram :
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Clock pulses

Q
N

Q
=

Q
o

o

0N | 0|~ WIN|F
O | |k |k |k OO0 |0 |0

©r |k |O|O|Fk |k |O|O

O |k |O|Fk |O|Fk |O|Fk|O

Result:-

Signature of lab in charge
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EXP 13

Aim :- Construct 7 Segment Display Circuit Using Decoder and 7 Segment LED and test it.

Appar atus and Components

SNo Name Quantity
1 Digital Trainer 1
2. IC 7447 1
3. IC FND 507 1
Theory:
Procedure :

1. Set up the Ckt as shown in fig.

2. Apply logic ‘0’ level to LT and observe the seven segments of the LED.

All the segments must be ON.

3. Apply logic ‘0’ level to BI/RBO and observe the seven segments of the

LED. All the segments must be OFF.

4. Apply logic ‘1’ to LT and RBI and observe the number displayed on the
LED for all the inputs 0000 through 1111. This is the normal decoding

mode.

5. Apply logic ‘1’ to LT and logic ‘0’ to RBI, and observe the BI/RBO
output and the number displayed on the LED for all the inputs
0000 through 1111. This is the normal decoding mode with zero

blanking.

Dept. of ECE, Sir C.R. Reddy College of Engg. Eluru —7

[1/1V (B.E) ECE, |-SEM :: STLD Lab




Thefunctionsof LT, RBI, RBO and Bl aregiven below.

LT Thisis called the LAMP TEST terminal and is used for segment testing. If it is
connected to logic ‘0’ level, all the segements of the display connected to the decoder
will be ON. For normal decoding operation, this terminal is to be connected to logic

‘1’ level.

RBI For normal decoding operation, this is connected to logic ‘1’ level. If it is
connected to logic ‘0’°, the segment outputs will generate the data for normal 7-
segment decoding, for all BCD inputs except Zero. Whenever the BCD inputs
correspond to Zero, the 7-segment display switches off. This is used for zero
blanking in multi-digit displays.

Bl If it is connected to logic ‘0’ level, the display is switched-off irrespective of the
BCD inputs. Thisis used for conserving the power in multiplexed displays.

RBO This output is used for cascading purposes and is connected to the RBI
terminal of the succeeding stage. _

Circuit Diagram :

T5*«f

w LB
5 A 7
¢ B 1
g
D 6

o JEE)=)
LT ——43
8/RBO———4
RBl ——45

16

13

12
11

7447 10

15
14

&
J__Gnd
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FND 507
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Truth Table:

Display
Number

Result :
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Signature of lab in charge
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