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Experiment: 1

Digital Logic Gates Design &
Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in



EX-0R Gate Implementation using Basic Logic Gates

Abar —] —
MnT ] Akln

Yop

AND
NOT '

Bbar Yop=AB+ AR

Figure 1.1: XOR gate design using basic logic gates

Input
5]
<0
5]
o 1 2 3 4 s & 7 8 @ @ 1 2 13 14 5 @ 7 w8 @ 2 2 22 2] 24 25 2,/ 7 2@ W @
f
Input
@0
5]

S s e s e e e A s o R
o 1 2 3 4 5 & 7 8 @ M M M 13 14 5 1@ 17 @ 18 2 21 22 23 24 28 2B 27 2\ W @
t

Output ¥ = A XOR B using Basic logic gate

1]
£ o5
ol

o 1 2 3 4 5 e 7 8 8 W 1 2 13 14 5 W8 17 B 8 2 21 22 23 24 25 22 2 28 2 @
t

Figure 1.2: XOR gate design using basic logic gates



EX-0OR Gare Implementation using Universal Logic Gate NAND only

Abar

A
HAND > A
Ly NAND >

Yop=AXORB

NAND L

Figure 1.3: XOR gate design using NAND gate
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Figure 1.4: XOR gate design using NAND gate



EX-OR Gate Implementation using Universal Logic Gate NOR only

© I —

Yop= AXOR B

Figure 1.5: XOR gate design using NOR gate
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Figure 1.6: XOR gate design using NOR gate
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Experiment: 2

Half Adder and Full Adder
Design & Implementation in

X cos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in

11



HALF ADDER DESIGN
Sumout = Axor B
Cout=A and B

Half Adder

Figure 2.1: Half Adder design
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OutputCout=A and B
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Figure 2.2: Half Adder design
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Full Adder Realization using Half Adder Super Selection Block
Sumout = A xor B xor Gin
Cout = AB + Cin {A xor B)

A
B

Half Adder alf Adder Cin

r — L
‘L Sumout
= —
= T UTHT T Cout |
NERISY .

— fo—

Note : Superselection of superselection not supported in Scilab Xcos.

Figure 2.3: Full Adder Design

& Full Adder with A B Cin as inputs & SUmout and Colt s oUTpUs
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Figure 2.4: Full Adder Design
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Experiment: 3

Half Subtractor and Full
Subtractor Design &
Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in

14



s
@0
s
£ os
o
HEER]

L e o e Ay B B e S e e
7 8 o 10 1 42 13 14 45 48 47 @ 9 2 2 2 2™ 24 28 22/ 7 2@ W W
f

Input

7 8 e 10 1 12 18 14 5 1 7 @ 1@ 2 21 22 23 24 25 20 2 28 2/ W@

f

Qutput Diffout=Axor B

S s s e AN s s s s |
7 8 9 0 11 12 13 14 6 W\ 17 8 1@ 2 20 2 23 24 26 2,/ ¥ 28 ;W W

t

Output Brout = Abar and B

7 & 9 0 11 12 13 14 5 8 7 @ @ 2 21 22 2.3 24 25 2, 27 2@ ;W @

f

Figure 3.1: Half Subtractor design

Half Subtractor Design
Diffout = Axor B
Brout=A"'B

Half Subtractor

Figure 3.2: Half Subtractor design
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Full Subtractor Realization using Half Subtractor Super Selection Block
Diffpout = A xor B xor Brin
Brout = Brin (A xor B)' + Abar B

A
B

ol

Half Subtractor ajf Subtractor Brin

-
L Diffout
= — > I
[ Brout
=

é

K

Note : Superselection of superselection not supported in Scilab Xcos.

Figure 3.3: Full Subtractor Design

[ Full Subtractor with A 8 Biin 35

File Tools Edit 7
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Figure 3.4: Full Subtractor Design
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Experiment: 4

4 bit Ripple Carry Adder
Design & Implementation in
Xcos

This code can be downloaded from the website wwww.scilab.in
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bit Ripple Garry Adder

Figure 4.1: Ripple Carry Adder Design
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[ Outputs of adder
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4.2: Ripple Carry Adder Design
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19



Experiment: 5

BCD Adder Design &
Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in
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1Digit 8CD Adder
. — S
Invalid BCD detector equation:
€3 +53.52 ¢ 53.51=1
B0 | A0

,
K K n
I o Ju

FA3 $ Fa2 Al

v

Note: Here constant blocks used to provide nputs to

I reduce complexiy of circut
cn

Figure 5.1: BCD Adder Design

5 cous3szsiso .= 5 o)

File Tools Edit ?

T|BAQT Y O

Outputs for BCD inputs 0111 and 0111 and valid BCD autput 10100

Cout

Figure 5.2: BCD Adder Design
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Experiment: 6

Multiplexer Design and
implementation & its
application in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in
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Mux 4:1 Design

Yout (Mux output) = STbar S0bar 10 + S1bar S0 11 + $1 S0bar 2 + 515213

NAND
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T e
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* \ o
}_D_c \
AND
I N
G3=BAB
AND
-

Figure 6.1: Multiplexer 4 to 1 design
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Figure 6.2:

Multiplexer
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|& HalfAdder using Mux ABIOILI2I3 =il
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Figure 6.3: Multiplexer Application Half Adder design

Half Adder Design using Mux 4:1

Note : Here only Sum ouput is implementad. For Carvy output, make I0, i1, I2 equal to zero and 13 equal to 1.
Rest of circuit remains same.
Sumout Sout = Shar S0bar 10 + S1bar SO i1 + ST S0bar [2+ 515212 ; where 0 and 12 =0, i1 and 12 = 1

i

NAND

Bbar
NAND

: [
Abar

GO =10 Abar Brar
L 5 am Simsb= A
s0=8
0=0
i
n=1
G1 =11 Abar B
AND
oR
o -]
B=0
Wux Output Sout
G2 =2 A Bbar
AND
\ /
Text
E L =
G3=BAB

Figure 6.4: Multiplexer Application Half Adder design
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Experiment: 7

Demultiplexer Design and
implementation & its
application in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in

25



DeMux 1:4 Design

Demux Output Equations:

Y0= S1bar SObar 10; Y1 =S1bar S0 10
Y2 =51 S0bar i0; Y3 = 51 5010

|'|-|'|.I Simss=a IL
) NAND C
v —
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[ —
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o AND st
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b
co
Abar 8
L amo )
or 1 1
-
’—D 62
0 l [ c3
>
G20 A Bbyr
AND Orgate op Y.
AN
0
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—

Figure 7.1: Demultiplxer 1 to 4
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Figure 7.2: Demultiplxer 1 to 4
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[§ Half adder using Demux A B10 Sumout Cox

C=re
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Half Adder using Demux 1:4 Design
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Figure 7.4: Demultiplxer Application Half Adder design
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Experiment: 8

Decoder Design and
implementation & its
application in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in
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Figure 8.2:

Decoder 2 to 4 design
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[ haif subtractor using decoder =i

File Tools Edit 7

R =R )

Half Substractor using 2 to 4 Decoder
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Figure 8.4: Decoder Application Half Subtractor design
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Experiment: 9

Flip flop Design &
Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in
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Figure 9.1: JK flip flop

¢ Negative Edge Trigger JK Flip Flop
8{0) intial op is zero <

int(1} initial op is 1

- clk
J
o 1
i clk
a ]
K

Figure 9.2: JK flip flop
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Rising Edge Trigger D Flip Flop

Note : For D Flip flop, Initial output is zere for Q.
From 2nd rizing edge clock pulse Q follows D.

Figure 9.3: D flip flop

NPUTS

ouTpuTS

5

Figure 9.4: D flip flop
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Experiment: 10

Asynchronous Counter Design
& Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in
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3-bit Asysnchronous Up Counter

i ] A
COMVERT
COMVERT na clk
Ll
= decim|
cecim. r‘m ao
A
a1
J J az
a a
e clk
a e
K K
R L

Clk data type and Q data type different

Figure 10.1: Asynchronous 3 bit up counter design

[ Async 3bit up counter dk Q0 QI Q2 =

File Tools Edit 7

BBRAXT Y @

Figure 10.2: Asynchronous 3 bit up counter design
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Experiment: 11

Synchronous Counter Design &
Implementation in Xcos

This code can be downloaded from the website wwww.scilab.in

This code can be downloaded from the website wwww.scilab.in

36



[ 3bit Up sync counter clE
File Tools Edit ?
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t

Figure 11.1: Three bit up synchronous counter

3-bit Synchronous Up Counter

ulf

=]

]

Note: JK flip flops are negative edge trigger.
Initia Value of Q of JK flip flop is zero because

int(8)=0.

Figure 11.2: Three bit up synchronous counter
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3-bit Synchronous Down Counter

clk

Qo

[oh}

Note: JK flip flops are negative edge trigger.
Initia Value of @ of JK flip flop is zero because
int(8)=0.

Figure 11.3: Three bit down synchronous counter
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Figure 11.4: Three bit down synchronous counter
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Experiment: 12

Code Converter Design
(eg.binary to gray code
conversion) & Implementation
in Xcos

This code can be downloaded from the website wwww.scilab.in
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Code Converter : 4 bit Binary to 4 bit Gray
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Figure 12.1: Binary to Gray code converter
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Figure 12.2: Binary to Gray code converter
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Figure 12.4: Binary to Gray code converter
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