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DEMULTIPLEXER (DATA DISTRIBUTOR)

DIRECTS THE INPUT TO ONE OUT OF 2 QUTPUTS

3
INPUT _ 1-to-20 :
DEMULTIPLEXER |~

e ° T

n

DESTINATION SELECTION LINES

W HOSE BIT COMBINATION DETERMINES WHICH OUTPUT IS SELECTED)

$

Pt
4, 9,
!

5€

28 QUTPUTS

{ J—ncana
—

- z2 .
)
Jrap—— | h} % Dc Do
Data in
1y . . =~
s
{ — [>o =
H —= sy | )
'-D—z’ = Ha,q, | } D,
| Duta ont
1 G & o ya
2 N % ] S S 1D
%Zéﬂ 6 0 0] © J__O-T
a; a, g, Destination 0 0 ! ! O O »
address A o { © 2 o | 2
o 1 1 |3 /
[ o0 1Y 10| D,
! 0 | 5 }
11 o | ¢ [\ B,
IN GENERAL: ' B e
1-to-2" DEMULTIPLEXER = n-to-2" DECODER
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MULTIPLEXER  (DATA SELECTOR) SecHmm 3.7
SELECTS ONE OUT OF 2° INPUTS AND DIRECTS IT TO THE OUTPUT

M INPUTS © 7 2001 . OUTPUT

" MULTIPLEXER
-t T

n
SOURCE SELECTION LINES
(WHOSE BIT COMBINATION DETERMINES WHICH INPUT IS SELECTED)

o o, I“) S 5‘0 s ‘F
vos | Y = (5,8,
—_— 0 0 | /g )
f : ] I '5"«35 o b4
o, 1 0 | 5
Y=1 bl 1h
2
Is \ ) .
" i ) (b} Function table
i/ [J‘%’so
Iy 7N _
W 13"3 ‘Sc
(o), i
S S\ = o {1
st | ANJA BT s v heoun
PRl :
b s —y3 51 S
bt
v 5o Select
A 4-10-1.fine multiplexer (2} Logic diagram ‘ (¢) Block diagram
IN GENERAL:
22-to-1 MULTIPLEXER = n-to-2? DECODER
.i..
20 INPUT LINES (ONE TO EACH AND GATE)
+

OR GATE (COLLECTING OUTPUTS OF AND GATES )

B T i e i i i N s

. Any boolean function (X4, ..., X;) can be implemented by a 20-1to-1 MULTIPLEXER
W\WWW



"GIVEN A BOOLEAN FUNCTION f(xy, ..., X;)
IMPLEMENT IT USING A 2"1-to-] MULTIPLEXER
PROCEDURE:

I.  GIVEN f(xp, .., x) in CSOP = S m(--+)

IO -————-.—ﬂ
: 20-1g0-1 MUX jc
Iz*‘”l-z S -
-1 | ,
&W" X1 XI 1 X1+1 Xy Cn”!) Selettim &M'g

(NOTE THAT X, IS NOT USED AS A SELECTION LINE)

2. FIND THE VALUE OF I; , forj=0, 1,2, ..., 2n-1.1
BY USING THE TABLE WHOSE FORMAT SHOWN BELOW

IO I} 12 ........... Izn"l,_]_
X5 minterms where X; is primed
X minterms where X; is unprimed
= VALUES OF [;

A) PUT MINTERMS IN THE TABLE

B) CIRCLE THOSE MINTERMS IN CSOP
C) INSPECT COLUMNI,j=0,1,2, .., 20-1.1

if both minterms are NOT circled; Ij- ¢ (0
if both minterms are circled; Ij e 1
if top minterm is circled only; L X5

if bottom minterm is circled only; Le X

60
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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.

ABC

f(A, B, ©) md 000 A'B'CY
ml 001 A'BC
m2 010 aBc/ 2
m3 011 ABC 224 addrerd can be
m4d 100 ABC st /
m5 101 ARBC ’6’ o
mé6 110 ABC

_ m7 111 ABC

VARIAB_LE NOT USED AS A SELECTION LINE 1IS:

DA

A"l o { 2 3

Al bl © & 7

2)B

L 5L I, L

Blpo | T

Bl 3 6 7

3)C

cClo 2 4 ¢

Cl4 3 5 7




¢ wven E M e mﬂ’ﬁ/e{ter &nffe,mmjaﬁm. €3

Minterm A B C\|F
0 0 00}0 A
) 00 1|1 P
i 4xnl y
2 c 1 01 0C / MUX
3 0 1 111 2
4 1 00]0 Iy s, s,
5 1 0 -1 |1
6 I S ¢ !
1 R T g -

(c) Implementation table

(b3 Truth table (a) Multiplexer implementation

implementing F(A, B, Q) = 3, (1, 3, 5, 6) with a multiplexer

G iven i’wu/ #‘f’emv‘ imﬁ&mwﬁ\ffm , :EMO( F
e T P e RO

i Iy
hy
0 I
xt o
hoowuxc T d
N
I
1
A Iy 54 5y 5o
B
D
4y 0y 1 by 4 I I Iy
PO G 6

y @ N1 13 My
1! A A0 0 A ImpfemenzingFm,B.c.o}aém@, f,3,L/, 3,9,/5")
[ | |
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§ —m—

Muat oath dowvce be [ bt 7 No

-
7o = @bgxo0 + d1d0x; 0 + a1fX20 + Q180X30
2y = @ fgxp,1 + d10pX1,1 + a1lpX2,y + a130X3,1
Source | %00 D_ )
Sg xﬂ.l p—
- W W I\MAL . =_ —"j
Source | 1o - — )“‘J )
Sy % B =
}- Zo | Destination
] 24 D
L~ - o
*20 o | Data out
X34 W-onz 7—'
Source | B D__
33 X3,1
Data in ’
A IOUI'“\W}', 2-bit mvllipfcx&r. €y @y  Source address A
W...—-J

Uyl | ! 0




So '—%‘“ So
C) = Four-way
52 @ 2bit D 51
272 17? multiplexer _
SJ ""'"‘""'7‘!"' 83
S A; Ao
0 1l
2
S-t"“‘";“’ So 2.1
Four-wa Al M
3 2-bit Y D S 2, 5, Four-way 5
S¢ =752 multiplexer I 2bit DD =5
S, ..m?,z..* S, 4 gmultipicxef Data out
AL |—f$’ 4 - A
0 1 1 ‘ .
o - {0 (o)~ S,
Unused
S, 2 S, mput
@_.g,t.@ Four-way }
2 2.bit D e S
Sto 2: 2 multiplexer ’
S“ —r SJ
Data in A Ao
ol 1 |
@ f). > S, 1 0 o] 1 I
Control {sclect) inputs A, A, Aq Ag

A 12-way multiplexer tree construded from four-way mulé%plexers.
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Seeffn 6.5

Basic Configuration of Three PLDs

M PﬂgMMAM loa..‘a Aewvinc

Inputs

hJ

Fixed
AND array
{(decoder)

Programmable

Connections

.
o

(a) Programmable read-only memory (PROM-)

inputs -
Connections

Programmable

Programmable

Programmabile
AND array

Y

(b} Programmable array logic (PAL) device

Inputs .
Connections

b4

Programmable
AND array

Programmable

Conneglions

e
-~

Programmable }——» Outputs
OR array
Fixed ——» Qutputs
OR array
Programmable  |——» Qutputs
OR array |

(c) Programmabile logic array (PLA) device
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ROM (READ-ONLY MEMORY)

n inputs

{AND gates)

i
1. product
terms

?-“ X m
fuses

’m sum
terms
{OR gates)

2 x m RO_M

m outputs

21

66

L
m b

IMPLEMENTING AN n-INPUT, m-OUTPUT COMBINATIONAL CIRCUIT

A 28 x m ROM and one level of PROGRAMMING
PR o

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

a) Obtain the 22 x 2 ROM Truth Table for f; and f,

A:Aam
oo{ot)
g it o
L O A
!l\lo

\_

b) Implement f, and f, by using a 22 x 2 ROM and programming

2x4
decoder 10

xT x

Hh= 2

1w t

Ay decoder zg}\k: %-
N

S

Progrmmmis

£
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304 o]
PLA (PROGRAMMABLE LOGIC ARRAY) .
m
n Xk fuses
fuses
k product m sum | |
’ [ LEITS  freOamOmeeind  CPIILS . Dc .
: Do (AND gates) kX m {OR gates) m
n n Xk fuses _ outpuls
inputs fuses vl
and
mrnmmmns® .
Ist level nxkxmPLA

IMPLEMENTING AN n-INPUT, m-OUTPUT COMBINATIONAL CIRCUIT

An nx k x m PLA and three levels of PROGRAMMING

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

f1(A, B, C) = Xm(4, 5, T)
f,(A, B, C) = ¥m(0, 1, 2, 4, 6)

a) Obtain the minimal SOP form of f}, f;", f,, and £,°

I -
131 i
ISSENE I 1 1
b
fi= ﬁBf"}‘PzC fom c}‘f“AIQ}
00040 0
0 Q010
1’ m F(-PBC} o' = AC +BC

b) Determine the minimal number of product terms that will be sufficient
to implement (f,or f;") and (fyor ")

!
—‘E 13 ‘Fz. = 3 ch&ut h{ms
¢) Construct the PLA Program Table for f; and f,

A B C1 1l 12
Liag/|t o0 -1 ¢ —
2laci bt - V14
3(pe) — 11— |} , .

C: Co'rr\f’&mfwf‘lﬁjamﬁﬁ‘m
- " O(tmig nw:f 7& 'f."&rn'\ ’
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A B C1 f1 12
1A 1 0 -] 1 -
21AC {1 - 1111
3iBC] - 1 1 1

mamcI

-~

c—&f_—_
¢ Yo 1} L——-Aﬁ
—F ¥ 2 J ¥ AG X Fuse intact
promm—, 4 Fuse blown
— 3 ] .3 BC
e 0




