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Decodificador MSI 74154

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

Decodificador MSI 74154

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

Vop=Pin 24
GND=Fin 12

Decodificador 74154

INPUTS OUTPUTS QUTPUTS

Decodificador MSI 74154

FUNCTION TABLE

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
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Vig=Pin 24
GND=Pin 12
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Decodificador 74154

Decodificador 74154

FUNCTION TABLE FUNCTION TABLE
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Logica modular con decodificadores
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Decodificador BCD-7 Segmentos
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Decodificador BCD-7 Segmentos
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Decodificador BCD-7 Segmentos
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Decodificador BCD-7 Segmentos
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Conversor Octal-Binario

Digito LA | A LA, | Octal-BCD

Conversor de MSI 74x148
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Conversor MSI 74x148

Conversor de 16 a 4 lineas
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Conversor de 16 a 4 lineas Conversor de 16 a 4 lineas

1 1111011 11111111 1 1111111 11101111
1111111 8 9101112131415 01234567 8 9101112131415




Multiplexor 74157 74158

Multiplexor de 4 entradas de 1 but

SO Sl IEC/IEEE SYMBOL — 74ALS157 IEC/IEEE SYMBOL - 74ALS158
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FUNCTION TABLE - 74ALS157 FUNCTION TABLE - 74ALS158
INPUTS OUTPUTS INPUTS OUTPUTS
E S 1on n ¥n E S lon In Yn
H X X X L H X X X H
13 L L L X L L L L X H
\ L L H X H L L H X L
, L X L L L X L H
L H X H H L H X H L
H = High voltage level H = Highvoltage level
L = Lowvoltage level L = Lowvoltage level
X = Dontcare X = Dontcare

Multiplexor 74157 74158

IEC/IEEE SYMBOL — 74ALS157 IEC/IEEE SYMBOL — 74ALS158 IEC/IEEE SYMBOL — 74ALS157 IEC/IEEE SYMBOL — 74ALS158
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FUNC!ON TABLE - 74ALS157 FUNCTION TABLE — 74ALS158 FUNCTION TABLE — 74ALS157 FUNCTION TABLE — 74ALS158
P INPUTS QUTPUTS INPUTS QUTPUTS INPUTS QUTPUTS INPUTS OUTPUTS
i S 1on n Yn E s 10n n ¥n E s 1on Mn ¥n E s lon Hn Vi
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H = H\gh voltage level = High voltage level H = High voltage level H = Highvoltage level
L = Lowvoltage level L = Lowvoltage level L = Lowvoltage level L = Lowvoltage level
X = Dan'tcare = Dontcare X = Dontcare X = Dontcare



Multiplexor 74157 74158 Multiplexor 74157 74158

IEC/IEEE SYMBOL — 74ALS157 IEC/IEEE SYMBOL — 74ALS158 IEC/IEEE SYMBOL — 74ALS157 IEC/IEEE SYMBOL - 74ALS158
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FUNCTION TABLE - 74ALS157 FUNCTION TABLE - 74ALS158 FUNCTION TABLE - 74ALS157 FUNCTION TABLE - 74ALS158
INPUTS QUTPUTS INPUTS QUTPUTS INPUTS OUTPUTS INPUTS OUTPUTS
E S 1on 1n Yn E S 1on n ¥n E S 1on n ¥n E S lon In Yn
H X X X L H X X X H H X X X L H X
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SN T e L H x L H L x L L L H
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H = Highvoltage level H = High voltage level H = High voltage level H = Highvoltage level
L = Lowvoltage level L = Lowvaltage level L = Lowvoltage level L = Lowvoltage level
X = Don'tcare X = Dontcare X = Dontcare X = Dontcare

Implementacién de funciones Implementaci(’)n de funciones
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funcion logica F=2, (f, m,) funcion logica F=2, (f, m,)



Implementacion de funciones

* Por tanto se puede implementar cualquier
funcién logica F=2, (f m)

Implementacién
funciones de 4
variables

MUX

Salida

0
1
2
3
4
5
6
7

Ejemplo de implementacion

Salida
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E] ercicio

Demultiplexor de 1 linea a 4 lineas
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Demultiplexor utilizando el 74154 Demultiplexor utilizando el 74154

DO Q DO
20
D1
D2
D3
D4
D5
D6
D7
D8
D9

D10

Generador/Comprobador de paridad Generador/Comprobador de paridad

Ay
X es 1 si el namero
A, de “unos’ es impar




Generador/Comprobador de paridad

Ay
X es 1 si el nimero
de “unos’ es impar

Generador/Comprobador de paridad
74280

Namero de entradas ) 9 HES |

en nivel ALTO

Generador/Comprobador de paridad
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X es 1 si el nimero
de “unos’ es impar
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Transmision datos Transmision datos

C
r < C
Transmision datos . MUX : on dato
74280 0 4280
A D 1 D A
B D ) D
C D
D D 3 D D
D 4 Salida D mpa
D 5 D
D 6 De
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7 0
S, S, S
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REGISTRO

2 Impar

Sumadores basicos

Semisumador

Sumadores basicos

Semisumador

Sumador completo

|G, [ A | B GG
OO 0 1T
OO 0 ) 1
O T 0

IO 0 1




Sumador completo

/\
|G, | A B FET =

Ejercicio: Implementa un sumador completo a
partir de dos semisumadores y una puerta OR

Sumador completo

/\
|G, | AT B FEGH =




Sumador de 4 bits (propag. acarreo) Acarreo de grupo hacia adelante

C.h “ﬁﬁliﬁf!}]i“ﬁﬁ[ﬁ!I!}Iii‘ﬁlilﬁi%ﬁIlliﬂlilﬁ!%ﬁII!I !
A

I Wl mmau&nmuususnumwumﬁllli ili’i‘?‘“ﬁ& ﬁiﬁiﬁﬁiﬁilﬁmﬁﬁiHﬁuwmumﬁumxun]fmm&n L
. s

DU
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Acarreo de grupo hacia adelante Acarreo de grupo hacia adelante

Acarreo de grupo hacia adelante Acarreo de grupo hacia adelante




Acarreo de grupo hacia adelante Acarreo de grupo hacia adelante

D — A D — AR

C,=G;+P,-C)= G;+P,;"G,+ P,;'P,C C,=G,;+P,-C)= G;+P,;"G,+ P,;'P,C
C=GytPyC= Gyt Py G+ PPy Gyt PPy PyC

Acarreo de grupo hacia adelante

: , P,, P,,G

,G
C=G+PC= G +P Gyt PPyC v llz(l)g; %glz
C2:G2+P2'C1: G2+P2.G1+ PZ.P1.GO+ Pz'Pl'Po'C 1 PO’GO

C3=G;+P;'Gy+P; Py G+ Py Py P -Gyt Py P, P PC

Cout







Sumadores

— Mas pequefios

— Tiempo de propagacion fijo 3t + 1

— Ocupan mas 4rea (en proporcion a N) 1000 (3r)

Sumadores

— Mas pequefios

— Tiempo de propagacion fijo 3t
— Ocupan mas area (en proporcion a N)

Sumador MSI de 4 bits
(Ej. 74x83A 6 74x283)




Unidades logico-aritméticas MSI

. 5 OVR=1 Para
ALU de 4bits 74x382 desbordamiento

m con nﬁmel‘os con
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Sumador de 8 bits

Unidades légico-aritméticas MSI

' . OVR=1 Para
ALU de 4bits 74x382 desbordamiento

. O con nl'nneros con
[ =D TrICHOE T TCHOE T L
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CTOTTT0T FRAB

Implementar un sumador de 8 bits

Sumador de 8 bits

(Qué cambios introducirias para hacer un restador?



Comparadores Comparadores

Comparador basico
1 si son distintos
0 si son iguales

Comparadores

Comparador de magnitud MSI

Comparador basico
1 si son distintos
0 si son iguales
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Comparador de magnitud MSI

TODA LA
INFORMACION EN.EL
DATASHEETDEL
FABRICANTE

CONFIGURACION'DE
PINES DEL INTEGRADO:
RELACION CON
ENTRADAS Y.SALIDAS

SF00075

DESCRIPTION

The 74F85 is a 4-bit magnitude comparator that can be expanded to
almost any length. It compares two 4-bit binary, BCD, or other
monotonic codes and presents the three possible magnitude results
at the outputs. The 4-bit inputs are weighted (A0-A3) and (B0-B3)
where A3 and B3 are the most significant bits. The operation of the
T74F85 is described in the Function Table, showing all possible logic
conditions. The upper part of the table describes the normal
operation under all conditions that will occur in a single device or in
a series expansion scheme. In the upper part of the table the three
outputs are mutually exclusive. In the lower part of the table, the
outputs reflect the feed-forward conditions that exist in the paralle!
expansion scheme. The expansion inputs |a»g, and lazg and la<g
are the least significant bit positions. When used for series
expansion, the A>B, A=B and A<B outputs of the lease significant
word are connected to the corresponding Iasg, Ia=g and I<g inputs
of the next higher stage. Stages can be added in this manner to any
length, but a propagation delay penalty of about 15ns is added with
each additional stage. For proper operation, the expansion inputs of
the least significant word should be tied as follows: Ia-g = Low,

In=g = High, and Ia<g = Low.

Comparador 74x85

PIN CONFIGURATION

SF00075

DESCRIPTION

The 74F85 i a 4-bit magnitude comparator that can be expanded to
almost any length. It compares two 4-bit binary, BCD, or other
monotonic codes and presents the three possible magnitude results
at the outputs. The 4-bit inputs are weighted (AO-A3) and (B0-B3)
where A3 and B3 are the most significant bits. The operation of the
T74F85 is described in the Function Table, showing all possible logic
conditions. The upper part of the table describes the normal
operation under all conditions that will occur in a single device or in
a series expansion scheme. In the upper part of the table the three
outputs are mutually exclusive. In the lower part of the table, the
outputs reflect the feed-forward conditions that exist in the parallel
expansion scheme. The expansion inputs Iasg, and la= and la<g
are the least significant bit positions. When used for series
expansion, the A>B, A=B and A<B outputs of the lease significant
word are connected to the corresponding |a-g, la-g and la<g inputs
of the next higher stage. Stages can be added in this manner to any
length, but a propagation delay penalty of about 15ns is added with
each additional stage. For proper operation, the expansion inputs of
the least significant word should be tied as follows: lxg = Low,

=g = High, and lxcg = Low.

Comparador 74x85

PIN CONFIGURATION

CONFIGURACION DE
PINES DEL INTEGRADO:
RELACION CON
ENTRADAS Y.SALIDAS

SF00075

DESCRIPTION

The 74F85 is a 4-bit magnitude comparator that can be expanded to
almost any length. It compares two 4-bit binary, BCD, or other
monotonic codes and presents the three possible magnitude results
at the outputs. The 4-bit inputs are weighted (A0-A3) and (B0-B3)
where A3 and B3 are the most significant bits. The operation of the

T74F85 is described in the Function Table, showing all possible logic .
conditions. The upper part of the table describes the normal DESCRIPCION DE
operation under all conditions that will occur in a single device or in A

a series expansion scheme. In the upper part of the table the three ~ FUNCIONAMIENTO:
outputs are mutually exclusive. In the lower part of the table, the -
outputs reflect the feed-forward conditions that exist in the parallel TEXTOS EN INGLES *
expansion scheme. The expansion inputs |a>g, and la=g and Iacs e e o>

are the least significant bit positions. When used for series
expansion, the A>B, A=B and A<B outputs of the lease significant
word are connected to the corresponding Ix>g, |a<g and la<g inputs
of the next higher stage. Stages can be added in this manner to any
length, but a propagation delay penalty of about 15ns is added with
each additional stage. For proper operation, the expansion inputs of
the least significant word should be tied as follows: Ia-g = Low,

Ia=g = High, and Ia<g = Low.




Comparador 74x85

Comparador 74x85

SIMBOLO ESQUEMATICO:
CLASICO Y ESTANDAR
IEEE

n

LOGIC SYMBOL IEC/IEEE SYMBOL LOGIC SYMBOL IEC/IEEE SYMBOL
1012 13 15 LI R T | 10 g~ COMP 0oz 1315 EREETIRE I 0 )y COMP
12 12
L] ¥ N 0
AD AT A2 A3 B0 Bl B2 B3 18 2 A0 Al AZ A3 B0 Bl B2 B3 15 2
J— a pe 22— lhen 2 0
11 6 11
I BT 5 i S
— s AR I 4
AB  A-B A<B 2 A*B_A-B_ A<B 2
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4 J B
5 6 7 s 67
SFO0076 SFO0077 SFO007 FO0077

Comparador 74x85 Comparador 74x85

LOGIC DIAGRAM LOGIC DIAGRAM
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Comparador 74x85

LOGIC DIAGRAM

Ve = Pin 16

GNE=Pin &

SFO0078

Comparador 74x85

PROPAGATION

TYPICAL
DELAY

TYPICAL

SUPPLY CURRENT

(TOTAL)

74F85

7.0ns

40mA

ORDERING INFORMATION

COMMERCIAL RANGE
DESCRIPTION Ve = 5V £10%, PKG DWG #
Tamb = 0°C to +70°C
16-pin plastic DIP N74F85N SOT38-4
16-pin plastic SO N74F85D SOT162-1
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Comparador 74x85

TYPICAL TYPICAL
PROPAGATION SUPPLY CURRENT
DELAY (TOTAL)

TYPICAL TYPICAL
PROPAGATION SUPPLY CURRENT
DELAY (TOTAL)

40mA

ORDERING INFORMATION

74F85

7.0ns

ORDERING INFORMATION

COMMERCIAL RANGE COMMERCIAL RANGE
DESCRIPTION Ve =5V +10%, PKG DWG # DESCRIPTION Vee = 5V +10%, PKG DWG #
Tamb = 0°C to +#70°C Tamb = 0°C to +70°C
16-pin plastic DIP N74F85N SOT38-4 16-pin plastic DIP N74F85N SOT38-4
16-pin plastic SO N74F85D SOT162-1 16-pin plastic SO N74F85D SOT162-1




Comparador 74x85

FUNCTION TABLE

Comparador 74x85

COMPARING INPUTS EXPANSION INPUTS OUTPUTS
TYPICAL TYPICAL A3,B3 A2,B2 A1B1 A0,BO lasg la<n Ia=g ASB A<B =B

PROPAGATION SUPPLY CURRENT A3-B3 X X X X X X H L L

DELAY (TOTAL) A3<B3 X X X X X X L H L

A3=R3 A22B2 X X X X X H L L

74F85 7.0ns 40mA A3=83 A2<B2 X X X X X L H L
A3-B3 A2-B2 A1-B1 X X X X H L L

A3=B3 A2Z=B2 Al=B1 X X X X L H L

ORDERING INFORMATION A3=R3 A2=B2 A1=B1 A0>B0 X X X H L L
ptm )m\mqu “I'“’!L'! Amu;mu wnl ml lmlupsu uul pm\ i % A3=R3 A2=B2 A1=B1 AD<BO X X X L H L

l i ,,,;L]’ ‘Imi m;i)! A3=B3 A2=B2 A1=B1 A0=B0 H L L H L L

DESCRIPTION H{i{i ,‘M lfiiii %, ]] PKG DWG # wm  am men A | L y y i ' y
l’m%hm; ]tmlﬂhmt i lil! il — - - - - - .

16-pin plastic DIP N74F85N SOT38-4 A3=R3 A2=B2 Al=B1 A0=B0 H H L L L L
16-pin plastic SO N74F85D SOT162-1 L e Ae A - - - a - -

= High valtage level

L = Low voltage level
X =Dont care

Comparador 74x85

Comparador 74x85

FUNCTION TABLE FUNCTION TABLE

I COMPARING INPUTS I EXPANSION INPUTS I QUTPUTS I COMPARING INPUTS EXPANSION INPUTS QUTPUTS
A3,B3 A2,B2 A1,B1 A0.BO A>B A<B A2,B2 A1,B1 A0,BO la-B la<p la=B A<B =B
X X X X X X L L
A3<B3 X X X X X X L H L
A3=B3 A2=B2 X X X X X H L L A3=B3 A2=B2 X X X X X H L L
A3=B3 A2<B2 X X X X X L H L A3=B3 A2<B2 X X X X X L H L
A3=B3 A2=B2 Al=B1 X X X X H L L A3=B3 A2=B2 Al=B1 X X X X H L L
A3=B3 Az=B2 Al<B1 X X X X L H L A3=R3 A2=B2 A1<B1 X X X X L H L
A3=B3 A2=B2 Al=B1 AD=BO X X X H L L A3=B3 A2=B2 Al=B1 AD=BO X X X H L L
A3=B3 A2=B2 Al1=B1 AD<BO X X X L H L A3=B3 A2=B2 A1=B1 A0<BO X X X L H L
A3=B3 A2=B2 Al=B1 A0D=B0 H L L H L L A3=R3 A2=B2 A1=B1 A0=B0 H L L H L L
A3=B3 A2=B2 Al=B1 AD=B0 L H L L H L A3=B3 A2=B2 Al=B1 AD=B0 L H L L H L
A3=B3 A2=B2 Al=B1 AD=B0 L L H L L H A3=B3 A2=B2 A1=B1 A0=B0 L L H L L H
A3=B3 A2=B2 Al=B1 AD=B0 X X H L L H A3=B3 A2=B2 Al=B1 AD=B0 X X H L L H
A3=B3 A2=B2 Al=B1 AD=B0 H H L L L L A3=B3 A2=B2 A1=B1 A0=B0 H H L L L L
A3=B3 A2=B2 A1=B1 AD=B0 L L L H H L A3=B3 A2=B2 A1=B1 A0=B0 L L L H H L

H = High voltage level
L = Low voltage level
X =Don'tcare

H = High voltage level
L = Low voltage level
X =Don't care



FUNCTION TABLE

Comparador 74x85

COMPARING INPUTS EXPANSION INPUTS OUTPUTS
A3,B3 A2,B2 A1,B1 AD,BO IasB Ia<a Ing A>B A<B =B
A3-B3 X X X X X X H L L

[ X X X X X L [ L
A3=B3 A2=B2 X X X X X H L L
A2=83 A2<B2 X X X X X L H L
A3=B3 A2=B2 At=B1 X X X X H L L
A2=83 A2=B2 Al<B1 X X X X L H L
A3=B3 A2=B2 At=E1 A0=BO X X X H L L
A2=83 A2=B2 A1=B1 A0<BD X X X L H L
A2=B3 A2=B2 A1=B1 A0=B0 H L L H L L
A3=R3 A2=B2 Al=B1 A0=B0 L H L L H L
A3=83 A2=B2 A1=B1 A0=B0 L L H L L H
A2=D3 A2=B2 A1=B1 A0=B0 X X H L L H
A2=83 A2=B2 A1=B1 AO=B0 H H L L L L
A2=B3 A2=B2 A1=B1 A0=B0 L L L H H L

H = High valtage lavel
L = Low voltage level

X =Don'tcare

FUNCTION TABLE

Comparador 74x85

COMPARING INPUTS

EXPANSION INPUTS

QUTPUTS

A3,83 A2,B2 A1,B1 A0,BO lasg la<s [
A3>B3 X X 3 X 3 X
A3<B3 X X X X X X
X X X X X
X X X X X
X X X
X X X
X X X
) X X X
A3=B3 A2=B2 H L L
A3=B3 A2=B2 A1=B1 A0=B0 L H L
A3=B3 A2=B2 A1=B1 A0=B0 L L H
A3=B3 A2=B2 Al1=B1 A0=BO X 3 H
A3=B3 A2=B2 A1=B1 A0=B0O H H L
A3=B3 A2=B2 A1=B1 A0=B0 L L L

H = High voltage level
L = Low voltage level

X =Don’t care

FUNCTION TABLE

Comparador 74x85

COMPARING INPUTS EXPANSION INPUTS OUTPUTS

A3,B3 A2,B2 A1B1 A0,BO I8 la<B IaB A>B A<B =B
A3-B3 X X X X X X H L L
A2<B3 X X X X X X L H L
| PR N 1]
X X X x X L L
A3=83 A2=B2 A1=B1 X X X X H L L
A2=83 A2=B2 A1=B1 X X X X L H L
A3=83 A2=B2 A1=B1 A0B0 X X X H L L
A2=03 A2=B2 A1=B1 A0<BO X X X L H L
A2=83 A2=B2 A1=B1 A0=B0 H L L H L L
A3=03 A2=B2 A1=B1 A0=B0 L H L L H L
A2=03 A2=B2 A1=B1 A0=B0 L L H L L H
A2=03 A2=B2 A1=B1 A0=B0 X X H L L H
A2=83 A2=B2 A1=B1 A0=B0 H H L L L L
A2=83 A2=B2 A1=B1 A0=B0 L L L H H L

H = High valtage level
L = Low voltage level

X =Dont care

FUNCTION TABLE

Comparador 74x85

H = High voltage level
L = Low voltage level
X =Don't care
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COMPARING INPUTS EXPANSION INPUTS OUTPUTS
A3,B3 A2,B2 A1,B1 A0,B0 [ la<s [ A>B A<B =B
A3-B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3=B3 A2=B2 X X X X X H L L
A3=E3 A2<B2 X X X X X L H L
A3=B3 A2=B2 Al=B1 X X X X H L L
A3=E3 A2=B2 Al<B1 X X X X L H L
A3=B3 A2=B2 Al=B1 A0>BO X X X H L L
A3=E3 A2=B2 Al=B1 AQ<BO X X X L H L
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Figure 1. Comparison of Two 24-Bit Words
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Configuracién en
paralelo para comparar
dos nameros de 24 bits

APPLICATION

use)

WeUTS

T

il

an—m L
e —{&

s —n e
e —{& A

A —m sem[—ne ——]
e —{m0 el

a0 —] a0

& —]

0 —

B =

m—a

& — &

— e

8 —| &

o

x seel—ne
0

2 —]
B — &
2 —
& —&
A —
& —| &
0 — w0
1 tac
Bl

2B

srovors

Figure 1. Comparison of Two 24-Bit Words

Configuracién en
paralelo para comparar
dos nimeros de 24 bits
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Figure 1. Comparison of Two 24-Bit Words

Configuracién en
paralelo para comparar
dos nameros de 24 bits
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dos nimeros de 24 bits




Comparacion en setie Comparacion en setie
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