Sistemas combinacionales
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Convenios para entradas y salidas

Activas a Nivel Bajo (cero logico)

Activas a Nivel Alto (uno logico)

ENABLE = habilita las salidas

DISABLE = inhibe las salidas
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Multiplexores

D3
_ D2
1 N:1 —
o DI
DO
APLICACIONES

¢ Selector de datos

¢ Realizacion de
funciones logicas

¢ Multiplexacion de
senales en el tiempo

T Y

ANIA

SO S1

Z =Do0S0S1 + D1S0S1 + D2S0S1 + D3S0S1



Realizacion de funciones 1ogicas con multiplexores

F=ab+ab 0
ab F Do _ _
00 0 1 — DI 0 F = ab + ab
01 1 S
10 1 O D3 S1 SO
11 O % !
F = abc + abc + abc + abe N
abc| F 0
000 | 1 —|b! Q
001 | O ] —{m2
010 | 0
00 T 1 A ~ st
\
101 | 1 B
110 0 C-L
111 | 1 DO




CLK

Multiplexacion en el tiempo

DO

D)
D2

D3

ST S0

~ CONTADOR
L

LR
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01230 1230 123



Extension de multiplexores

M:1
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Codificador 8 a 3 con prioridad74148

FUNCTION TABLE

TS

o

ouT

o

GHHLLLLLLLL

AHHLHLHLHLH

INPUTS
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e x> T O O J4 I I I I I =

wy > I = >= 4 I I I I Iz

= I T > = > a4 T I I I

oy > T > > 2 > x> @ —a I I

=< I— > > > > = x4 I

(=T o s mi S G - T T - -G G |
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entrada ENABLE

EI
GS= sefial de grupo
EO= salida ENABLE




Extension de codificadores
16-Input Priority Encoder

M5B

!!!!!!!!FENAELE

o1 2 3 4 5 & 7 E @ 1 2 3 4 35 6 7 E
74AE148 ?dF'l-’.lﬂ
Ay Ay Aa 33 ED Aq Ay Ao s

66![6 ?6566

00 C 05

A Y i As FLAG

A0..A2 = codigo de la entrada activada en un 148
A3 = activa s1 se ha activado una entrada en el 2° 148
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Doble decodificador/demultiplexor 2 a 4 74139

LS139
Inputs Outputs

Enable Select
G B A Y0 Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

H = High Level, L = Low Level, X = Don't Care

LS139
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T
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Decodificadores-excitadores BCD-7 segmentos

d

| } . : :
f b Activa varias salidas a la vez
I ¢ | Entrega corriente para excitar los led
F ’ Cétodo comuin: salidas activas a nivel alto
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1 2 3 5 [ 7 a ] 10 11 12 13 14 15 l
Ol 12134156 7819 |o/YElE
OCEM0aTT-4
Decimal Inputs Qutputs
or Mote
Function | LT RBI A3 A2 A1 A0 BWRBO a b ¢ d e f g
0 H H L L L L H L L L L L L H {Note 7)
1 H ¥ L L L H H H L L H H H H (Mote 7)
2 H X L L H L H L L H L L H L
3 H ¥ L L H H H L L L L H H L
4 H ¥ L H L L H H L L H H L L
5 H ¥ L H L H H L H L L H L L
B H X L H H L H H H L L L L L
7 H x L H H H H L L L H H H H
8 H X H L L L H L L L L L L L
9 H X H L L H H L L L H H L L
10 H X H L H L H H H H L L H L
11 H X H L H H H H H L L H H L
12 H X H H L L H H L H H H L L
13 H X H H L H H L H H L H L L
14 H X H H H L H H H H L L L L
15 H X H H H H H H H H H H H H
Bl Y X » » X X L H H H H H H H (Mote 8)
REI H L L L L L L H H H H H H H (Note @)
T L X X o * X H L L L L L L L {Note 10)

Mete 7: BUHEO0 | wire-AMD loge eerving as blanking input {81 ) andior ripple-blanking culput (REG }. The Manking out {81 ) must be ogen or held at a HIGH level

when ouilput funclions O trough 15 are desired, and ripple-blanking input (FEI ) must be open or ala HISH leved if Blanking or a decimal 0 ks nol desired. X
may be HIEH or LU,

Inpeut

Mote 8: When a LOW level (8 applied bo the blanking npul (lorced condtion) sl segment oulputs @o o a HIGH level regardiess of the state of any other inpul con-

dhitican

Mote 8: When ripple-blanking input (RBD and inputs AD, A1, AZ and A3 are LOW lavel, wilh the lamp test input st HIGH leved, all segment oulputa go o a HIGH level
and the nigple-tlanking outpul (RED | goes 1o a LOW level [reeponse condibon).

Mote 10: When the blanking inputtipple-tanking cutput (BB ) = opaen or held at a HIGH level, and a LOW level i3 applied tolamp test input, al segment culpuls

0o to a LOAW level,




Generadores/comprobadores de paridad

Bl | BO |[EP |OP

EP: PARIDAD PAR
’ ! ! OP: PARIDAD IMPAR
0 1 1
1 0 1
1 1 0

|
0
0
|

EP = B1.BO + B1.B0O = B1® B0
OP = EP

B1
@D EF (Ewen Party]
‘ E P




74280 Generador de paridad de 9 baits

Function Table

Number of Inputs Qutputs
(A Thru ) that are HIGH > Even > Odd
0,2,4,6,8 H L
1,3,5,7,9 L H

Logic Diagram
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Comparadores

A B E G L
A, B: Entradas
0 0 1 0
0 1 0 1 E: Salida de igualdad (A = B)
1 0| 0 1 0 G: Salida que indica A > B
1 1 | 0 0 L: Salida que indica A <B
G=AB L=AB
E=G+L
A \ G
_
) o
B \ L
_/




Comparador de 4 bits 7485

Dual-In-Line Package
DATA INPUTS

Vo A3 B2 Az Al B1 A0 Bo
16 15 14 13 12 11 10 Ig
Order Number S4LS85DMQB,
54LS85FMQB, S4LSa85LMAB,
DMS4LSES), DMS4LSAEEW,
DM74LSE5M or DM74LSE5N
See NS Package Number E20A,
J16A, M16A, N16E or W1BA
1 z 3 4 5 B T lﬁ
B3 A-B A=B A=-B A-B A=B A-B GHD
CATA
INFUT  CASCADING INPUTS DUTPUTS
TLAF/&aTa-1
Function Table
Comparing Cascading
Inputs Inputs Outputs
A3 B3 A2 B2 A1, B1 A0, BO A B A<B A=B A-B A<B A=8B
A3 = B3 X ¥ ¥ X x x H L L
A3 < B3 X X X X x x L H L
A3 = B3 A2 = B2 W W X X x H L L
A3 = B3 A2 < BP ¥ ¥ X x x L H L
A3 = B3 A2 = B2 A1 = BA X X x x H L L
A3 = B3 A2 = B2 A1 < BA o X " x L H L
A3 = B3 A2 = B2 A1 = BA AD > BO X x x H L L
A3 = B3 A2 = B2 A1 = BA AQ < BO X x x L H L
A3 = B3 A2 = B2 A1 = BA A0 = BOD H L L H L L
A3 = B3 A2 = B2 A1 = BA A0 = BOD L H L L H L
A3 = B3 A2 = B2 A1 = BA Ad = BOD L L H L L H
A3 = B3 A2 = B2 A1 = BA A0 = BOD X " H L L H
A3 = B3 A2 = B2 A1 = BA A0 = BOD H H L L L L
A3 = B3 A2 = B2 A1 = BA A0 = BOD L L L H H L

H High Lewved, L Love Lavaal, X Dan't Care

1190 Malional Somiconductor Conmona bon TLAFNEETe RARC-B30k 1 0=y Frintad i U 5. A



Extension de comparadores

AD-A3 HOAZ AL AT H1HT
4 7485 4 4G5

&0 &0
BO &— b
g | 41
B L B
1] A=H gy, A=HB
= A=H o Aa=m | OSALDAS
03 A5 B j— %G Ar T —
B3 B

e A=B A=B

L A=B A=B
A=B A=B

G#[l COMPARATOR COMPARATOR



Sumadores

A B S C
N o 0 0 0 0
= f7485 0 1 1 0
1 0 1 0
lUEﬁ _ 1 1 0 1
-
S=A®B C=AB
A|B|Ci| S Co
. e 0lo]ofo]o
BT A =) : : 0lol1]1]0
O/ 1[0 1]0
[EL 4UEE = O 1 1 O 1
574@8 ll_lzrq 1 0 0 | 0
N 2 = 1ol 1l0]1
saes 1 1 001
S=A®B&C Co = AB + (A®B)Ci AEEREERE




Sumador paralelo con acarreo serie

S0 S S2 S3  Co
S Co S Co S Co S Co
SUMADOR SUMADOR SUMADOR SUMADOR
Ci A B Ci A B Ci A B Ci A B
Ci A0 BO Al Bl A2 B2 A3 B3

Tsuma total = Tsuma * N




Sumador con acarreo anticipado
S1=A1®B1®Ci ¢ =G, +P,-¢,
C. =AB+A@B)C = G+PC ¢, =G +P-c
=G, +F-G,+F Ry -¢,
G = AB. ->acarreo generado ¢,=G,+P,-¢,
P = A@B. -> acarreo propagado =G,+F,-G,+P,-P,-G,+F,-P,-P, ¢,

‘ unidad de anticipacion de arrastresrrlq— 0

F W Y & i &
Xz ¥a Xo ¥2 Xq ¥4 Xo Yo
- 0
S, S, S, So

P1y Gi s6lo dependen de A1y B1 yno de otras A y B => célculo rapido



Sumador/Restador en complemento a 2

B3B2BI B0 A3 A2 Al A0 Circuito complementador a 1
L AL M [Yi

A3 A2 Al A0

M 0 = suma O 0 1|0
1 = resta

Y3 Y2 Y1 YO 10 |1
0 |1 |1
1 |1 |0

B3 B2 B1 B0 A3 A2 Al A0

A0
| co SUMADOR 4 BITS ci- —) >— o




1011
X 1101

1011
0000
1011
+ 1011

10001111

—’

Multiplicadores

multiplicando
multiplicador

productos
parciales

>

producto

multiplicacion lenta
circuito de control complejo

SO

S1

S2

: cargar multiplicador en m

cargar multiplicando en M,
borrar My,
borrar P

: sim, = 1entonces P « P+M

sim,, = 0 enfonces P « P+0

: desplazar M a la izquierda

desplazar m a la derecha
si $71-S2 no se han repetido n veces, ir a S17



Multiplicador rapido (combinacional)

bit del producto

parcial

F 3

amrastre _

de  salida

P

¥

bit del nuevo
producto parcial

bit del

multiplicando

a

bit del

multiplicador

arrastre
de entrada

multiplicando

»—] i o
..... — = =
-/ > |
— = =] =
..... [ ]
-— —] <0 |
..... [
i
1 L 4 L J L J
P

producto

~Multiplicador



Unidad Aritmetico-Logica

FUNCTION TAEBLE

[

SELECT!ON | ARITHMETIC/LOGIC S0
§2 S1 80| OPERATION S >
L L L CLEAR b
L L H B MINUS A X oN b
L H L A MINUS B )

L KB H A PLUSB A2 F1 P
H L L A@®E b
H L B A+ B B 1

H H L AB B2 F3 P
H H H PRESET 5

T4LS381A

H = high lavel, L = low lavel



FUNCTION TABLE
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