





function in digital
computer

The ALU performs simple
addition, subtraction,
multiplication, division,
and logic operations, such as OR and
AND. The memory stores the program's
instructions and data.






Disadvantages of Ripple Carry rarars
Adder- D i B

e Ripple Carry Adder does not | ‘
allow to use all the full adders % — = =
simultaneously.

e Each full adder has to necessarily wait until the

carry bit becomes available from its adjacent full
adder.

e This increases the propagation time.

e Due to this reason, ripple carry adder becomes
extremely slow.







VHDL Code For 4 to 1 Multiplexer

library IEER:
use IEEE.STD_LOGIC_1164.all;

entity mux_4tol is
port (

A.B.C.,D i dn STD_LOGIC:
S0,81: 4n STD_1.OGIC:
Z: ot STD_LOGIC

J s

end mux_4tol:

architecture bhv of mux_4tol
is

begin
process (A,B,C,D,S0,S81) dis
begin
if (SO0 ='0' and 81 = '0')
then
4 <= A;
elsif (SO ='1' and S1 =
'0') then
% <= B
elsif (SO0 ='0' and S1 =
"1') then
h == G
else
L <= D)
end if:

end process;
end bhv;



VHDL Code for 1 to 4 Demux

library IEEE:
use IEEE.STDELOGIC_1164.a11;

entity demux_1lto4 is
port (

F : in STD_LOGIC;
SO0,S81: 4in STD_LOGIC;
A,B,C,D: out SLD_l.OGTC
) g

end demux_1to4:

architecture bhv of
demux_l1to4 is

begin
Process (F,S0,S81) i4is
begin

if (SO ='0' and S1 -= "0 )
then

A <= F:

elsif (SO ='1'" and S1 = 'Q!
then

B <= F:

elsif (SO ='0' and S1 = '1')
then

C == F:

else

D <= H:

end if;

end process;
end bhv;

__ontl



Circuit Design of 4 to 16 Decoder
Using 3 to 8 Decoder

A decoder circuit of the higher
combination is obtained by adding two or
more lower combinational circuits. 4 to 16
decoder circuit is obtained from two 3 to

8 decoder circuits or three 2 to 4 decoder

circuits.

When two 3 to 8 Decoder circuits are

combined the enable pin acts as the input

for both the decoders. When enable pin is
high at one 3 to 8 decoder circuits then it

is low at another 3 to 8 decoder circuit.



VHDL Code for 4 to 2 encoder
using logic gates

library LEEE;
use IEEE.STD_LOGIC_1164.all;

entity encoder2 1is

port |
a2 : in STD_LOGIC_VECTOR(3

downto 0) ;
b : out eTD_LOGTC _VECTORAL]

downto 0)
) ;

end encoder?;

architecture bhv of encoder?
is

begin
b(0) <= a(l) or a(2)
b(l) <= a(l) or af(3)

end bhv;



VHDL Code for 2 to 4 decoder
using logic gates

library IEEE;
use IEEE.STD_LOGIC_1164.all;

entity decoderZ 1is

port |
a : in STD_LOGIC_VECTOR(1

downto 0) ;
b : out STD_LOGIC_VECTOR(3

downto 0)
I

end decoder?;

architecture bhv of decoder?

<= not a(0) and not

<= not a(0) and a(l);
<= a(0) and not a(l);
<= a(0) and a(l):



\b] Daawt the &tuft ond expain Yee opetation

'| e% bxma3 addes  subwoachon-

A2 |G fng Gy
LTy
S\

A B‘i’nomj Addey subbtracha T one which

% copovle of bo'w  additon and _ subhac hon of
Bhooy  numbess Qn  one  ciscult Rsel £ . ThG
opega fon being  pesformed aepends upon He ooy
value  the  @ntro) sigral rolds Qi P one @*w
COMpPaneNts e& e ALY

e  Pacuft SCQuiC S Fxom ﬂant@
ful &dd@fh Brnaml_i oddihon and &b&aMu"«;_




|'
F.As showoe  ®n -ﬁq,“h@ fivel ful addo s fas  ON by

O -
IYaE d.&@cihj oS Tt Poput CC?“B,“W@ Fapur

s d’thEHLj ’w\pu[- 70 AL, ™
/ ExoR  of o

|

| "o

36 Qnput TS e

aNA M. The  hoo Sutputs  pvoduced
- O3e 0 ard (e

/-m Q4 Toe Valu e Q{f M 1S}V the Sutput %m,%t
- hug r

| e opasation wpuld be A B0 Now 2 compy
|

| SUbtvace Hon for O Nnumbea s A & ©is qhqn oy Ay
-r TRig

SUqests  that  ©Oher k=l |, ThR@  opesa Hor

m'\"j Poformpa a0 he feun

bt rum bens ¢




L's
LU
LS

L6
EN
L2

&na

posatiel - Braay - Addes | subboctors
ﬁbmmi JEEE -,
US® TERE: STO.OGTIC- UG .all,
fnfity  eBAS Ts
Foak (8290 sta-logfe -vector (o103
B30 StA- '\oca?c _NeCtn CO*"@J;
Cfa,my %0 std_logte |
St put evd. !.og?c-\r@c*m (oo 3); i

C: eut std-logPc-vector (o ‘o 3));
fra roms:

| Averfeecture  PRAS_oach s& pRAS s
- Sfgral 00,0y, D2,05, 0y, 0,0, 1 1 Std-0gfc;

empepent £

Post (1o, 3, 2, :%n std-loqics
8-‘“'\,('{1“1!-_ eut std-l;gca.'c);
fnd  component;
| Componsnt  %DR
post ( Ty, 30t To  std-\ogics
1g © dub  gtd-logic),
Prd  compenent,

bmci‘fn

i -

OR  Postreap(BC0Y, 00, 0.y

xoR  portmap( 8(0,0, D3) .
xOR posterap (82, 0y, O5).

. xoR  povtmap (B, 06 ,Day.

: A postmap (A () O, fn S0, ),

rA  povira (B ), Dy, c(0), 80D, cly):
rA povima P Ca(), Os (1), 82, Ccz))j'
ra  potnap (AC), D4 ,CC2), (3D, cC3D),

peASaylny

























Lessc
a) 2- e AR A D e
The MSI, 74X157 is a 2-input, 4-bit Mulriplexer. This multiplexer has two sets of 4-hit
inputs, It also has 4-bit outputs. The single select input line allows the first set of four inputs or
the second set of 4-inpuis to be connected to the output. Thus four-bits of data from two
sources are routed to the output. The function table and the circuit of the multiplexer are
shown. table 18.1, figure 18.1

The multiplexer has two sets of 4-bit active-high inputs 1A, 2A, 3A, 4A and 1B, 2B, 3B,
4R respectively, The multiplexer has 4-hit active-high outputs 1Y, 2Y, 3Y 4Y, The single select
input allows either the 4-bit input A or the 4-bit input B to be connected to the 4-bit output Y.
The G active-low pin enables or disables the Multiplexer.





















VHDL Code for 2 to 4 decoder
using case statement

library I1IEEE;
use IEEE.STD_LOGIC_1164.all;

entity decoder is

port (
2 * in STD_ .LOGIC_VECTOR( 1

downto 0) :
b : out STD_LOGIC_VECTOR(3

downto 0)

) ;

end decoder;

architecture bhv of decoder
is

begin

process(a)

begin

case a is

when "00" = b <= "0001":
when "01" => b <= "0010";
when "10" => b <= "0100";
when "11" => b <= "1000":

end case;
end process;

end bhv;
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