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DEMULTIPLEXER (DATA DISTRIBUTOR)

DIRECTSTHE INPUT TO ONE OUT OF 2° OUTPUTS

INPUT CI-to-2° ,

DEMULTIPLEXER; ?
2° OUTPUTS

:)"8

. ..
n

DESTINATIONSELECfION LINES.
(WHOSEBIT COMBINATIONDETERMINESWHICH OUTPUT IS SELECTED)

x

Data in
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E
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I
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D 0
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1 C)
I 0
I I
I IIN GENERAL

U

:LTIPLEXER=n-to-2nDECODER 'JI-. ~ ~.J-
I-to-2n DEM 1N't1"- I
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-Do
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MULTIPLEXER

5'~

(DATA SELECTOR) 5:..e C-J-t' trY! 3 I 7

SELECfS ONE OUT OF 2° INPUTS AND DIRECfS IT TO THE OUTPUT

n
SOURCESELECfION LINES

(WHOSEBIT COMBINATIONDETERMINESWHICH INPUT IS SELECTED)

10 r-"\ ,t'S0o' $, So I y '- f{:tJ) $,)
00TI0
0 1 I,

1 0 12

t t 13

20 INPUTS
C) .

Y\

~-t

I,

I~

13

Si~W\
1 $,

() $0

"
..
c

2°-to-1
MULTIPLEXER ~ OUTPUT

Y ;:: 1,2.

(b) Function table:

~..s, .50

cs s
.

\ == C f 0)
I O) 2.

t t
Select

0

1 4 x t
2 MUX Y

OutputInpu ts

3 s, So

A 4-to- J-line multiplexer (a) Logic diagram (c) Block diagram

IN GENERAL:
2"-to-1 MULTIPLEXER =n-to-2" DECODER

+
2° INPUT LINES (ONE TO EACH AND GATE)

+
OR GATE (COLLECTINGOUTPUTS OF AND GATES)

:. Any boolean function f(xl' ..., xo) can be implemented by a 2o-Lto-1 MULTIPLEXER~
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roo

GIVEN A BOOLEAN FUNCTION f(x I' ..., xn)
IMPLEMENT IT USING A 2n-I_to-I MULTIPLEXER

PROCEDURE:

1. GIVEN f(xI' ..., xn) in CSOP ==- 2. 1V\c-.. . )

10

. 2n-Cto-l MUX f
f.

I2P-I_I
1\-/ .

~ i1\.rv4-
~f\l3

(NOTE THAT Xi IS NOT USED AS A SELECTIONLINE)

t .,. t
Xt Xi-I Xi+I Xn [1\-f) SQI~cl-/1JY\ &.ntg

2. FIND THE VALUE OF Ij , for j =0, 1,2, , 2n-CI
BY USING THE TABLE WHOSE FORMATSHOWNBELOW

X'i
Xi
=>

10 II I2 I2n-I_I

minterms where Xi is primed

minterms where Xi is unprimed

VALUES OF Ij

A) PUT MINTERMS IN THE TABLE

B) CIRCLETHOSE MINTERMSIN CSOP

C) INSPECT COLUMN Ij , j =0, 1,2, , 2n-1..I

if both miDtermsare NOT circled; Ij ~ 0

if both miDterms are circled; Ij ~ 1

if top miDterm is circled only; Ij ~ X'i

if bottom miDterm is circled only; Ij ~ X i
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GIVEN f(A, B, C) in CSOP,
PUT MINTERMS IN THE TABLE
DEPENDING ON THE VARIABLE NOT USED AS A SELECTION LINE.

f(A, B, C)
ABC

mO 0 0 0
ml 0 0 1
m2 1>10
m3 0 1 1
m4 1 0 0
mS 1 0 1
m6 1 1 0
m7 1 1 1

A'B'C'
A'B'C
A'BC'
A'BC
AB'C'
AB'C
ABC'
ABC

z'J-~ L-t ~ -r-lkl ~ ~
k~.

VARIABLE NOT USED AS A SELECTION LINE IS:

I) A

Ie>

KIQ:
A

f.t
(-
~

I-3~
2-
6

2)B

B'
B

3)C

C'
C



th ill/£-n ~ p It, NW\.PJ.l f ~ er vy I~' fY1.

A

B

C
(c) Implementation table

~a) Multiplexer implementation
(b) Tru th table

-
ImplementingF(A.8. Q =L (I. 3. 5. 6) witha multiplexer

10

11 4 x I

12 MUX

13 S1 So

6L

y F

ImplementingFlA. 8. C. D1 ~ 2. m (!, ,) 3, It, 'JI ?I 1.1 j~

~ ~\Ier\ 0-MNvI.k'r'e-IC.t'r(,1ftf!~!M) ~\t'\.~ F.
~"-~~"-~~

F
0

A

Is

I"

17 S2 SI So

B

C

D

~

A'
A

A' A'

\1

Mintenn A B C F

0 0 0 0 0

1 0 0 1 1

2 0 1 0 0

3 0 1 I I

4 I 0 0 0

5 1 0.1 1

6 1 1 0 1

7 1 I I 0

III

11

I}
8 x t y

I) MUX

I"



M~t -eA~ ~y~

"Z.-

~

Source

{
xo.o

So x0.1

. Source

{
XI'O

SI XI.I

~ ):2,0

VlX2,I

Source

{
XJ.o

5J XJ.1

Data in

A (our-way,2-bil multiplexer.
l '

~)C'

he I b.;+ ?. No!. 63

2:0 = CllaoXo.o+ CllaOXl.O+ alaOX2.0 + alQOX3.0

II = alaO:CO.l+ alaOXl.1 + QlaOX2.1+ alQOX3.1

..

lei

}
Destination

'Zl D.

Data out

"I °0 Source address A

0
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So

:5\ Four-way

y 2-bit D
2 multiplexer

SJ
AI-

0

~') ~ S . 11 01 0. I Control (select) inputs AJ A2 AI

A 12-woymultiplexerfreeconslrudedfrom four-waymultiplexers.

So 2 So .

2 (;\ Four-way
S I 2 ~ 2-bit D

. 52 52 multiplexer2
5J ---==r- s 3

AI--r"
0

2~ 'So

Wk:\ Four-~ay
.2~ I? . 2-bu V

2 ~ 152 multiplexerJ
AI--r-

0

AuData in

SI

~so
S5 2 51' Four-way I 2

2 2-bit D
~ 52 mulliplexer

2~ 5
J AI

D =59
Dala out

Aa

f D [I () ) ~ ~~
Unused
input

S9

I I
Ao



Inputs

Inputs

Inputs

.s;:e. c../.-t(f1'I\ b' ~

. f Three PLDs 1Basic Configuration 0 v .~ J-"'i,'c. <J.e.1I't'lA<

P-1"l>~~ Y" <f

Outputs

(a) Programmable read-only memory (PROM)

Outputs

(b) Programmable array logic (PAL) device

Outputs

(c) Programmable logic array (PLA) device

(]'\.
U1

Fixed Proqrarnrnable
Programmable -.... -"--"-

AND array .
0 R arrayConnections

(decoder)
-

Programmable Programmable Fixed-
Connections AND array OR array

I

Programmable Programmable Programmable
Programmable ----..

Connections AND array Connections OR array
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ROM (READ-ONLY MEMORY)

n inputs

D

.
m outputs .

..

t)
;2-1 ...-..

~
m b"~

2n X ni ROM

IMPLEMENTING AN n-INPUT, ffi-OUTPUT COMBINATIONAL CIRCUIT-
A 2n X m ROM and one level of PROGRAMMING

~~ .

e.g.,' Given the following two functionsin CSOP fonn

fl (AI' Ao) =Lm(1, 2, 3)
f2(A I, Ao) =Lm(O, 2)

a) Obtain the 22 X2 ROM Truth Table for fl and f2

(\;::.21\'\=2-
)

~ .t~b/ow(\ l.1\tl\tt
b) Implement fl and f2 by using a 22 x 2 ROM and programming

:!x4
decodcr

Ao

AI

~.. /
f~~1M\~

y1-"1 Fz 1-"1 F"

n
2,; product m sum

tenns - - terms
(AND g:1tes) 'l.nXm (OR g:1tes)

fuses

00

Ao-t
:!x4

110decoder

A, III
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nXk
fuses

3y~ ItL>Ajr--In
fuses

PLA (PROGRAMMABLE LOGIC ARRAY)

k product
terms

(AND g:ltes) kXm
fuses

~
,.,,0(

III sum
terms

(OR g:ltes) m
output~n

inputs
II X k
fuses

< '
1st l.blLI n.x k Xm PLA

IMPLEMENTING AN n-INPUT, m-OUTPUT COMBINATIONAL CIRCUIT=
An n x k x m PLA and three levels of PROGRAMMING

~

e.g., Given the following two functions in CSOP form

fl(A, B, C) =Lm(4, 5, 7)
f2(A, B, C) = Lm(O, 1, 2, 4, 6)

a) Obtain the minim~l SOP form of fl' fl', f2' and f2'
~ .

ITTIJ UILDlJ
A~ [W]1]] C!IIJ1J

~I J ,~J
fl = A B + AC. f2= etA I.:J

[iliJiliJ ITJill
~ ~
fl'= A'+BCI f2'= Ac+Bc.

b) Determine the minimal number of product terms that will be sufficient
to implement (flor fl') and (f2or f2')

f, t t2.' ~> 3 f-nkct t-~yfY\t;.

c) Construct the PLA Program Table for fl and f2

- : c{CN\'f-T\~ 1tu. +-~Y'"fY\

,-: rc-/.iM J-~I p-
C: c41€-m~ 1rchc~

A B C f1 f2
1 AG' , 0 -

1
-

2 Ac. 1
- , i I

3 BC- - J I - I
T C TIC -,



ABC
1 AB' 1 . 0
2AC 1 - 1

3 BC - 1 1

6~

d) Implementf1and f2by using a 3 x 3 x 2 PLA and programmin

A
A

B

c

A

B

It

c.

e

C-

J\8'

F2

COB S A A

f;
f,

Fa

F, tJ$f,
I

I@~

AS

2 ) AC
X Fuse intact
+' Fuse blown

3 } :;: I BC


