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Sistema Combinacional h

Es aquel bloque digital en donde los
valores de salida dependen unicamente de
\ las combinaciones de entrada. Y

Salidas
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; Aplicaciones de los Sistemas

Combinacionales
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[ Metodo del Diseno Combinacional ]

HDL
equations

1.- Especificar el Sistema

2.- Determinar entradas y salidas

3.- Construir la Tabla de Verdad

4.- Ecuaciones Minimas

6.- Simulacion

/.- Construir un Prototipo
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Lenguaje de Descripcidn de Hardware
ABEL-HDL, equations

Ecuacion en Simbolo
ABEL-HDL

! NOT A A —DO— A
A
& AND A&B ) :.ﬁ
A

$ EXOR A$B i :)

Operador Descripcion

L A+B
18 NAND ( A&B) IAB :)%zB
14 NOR I( A#B)

1$ EXNOR I( A$B)
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Archivo en formato
ABEL-HDL incluyendo la
simulacion
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MODULE ovejas
"entradas

P,O,L pin 1,2,3;
"salida

Al pin 14 istype ‘com’;
equations

Al=0&(P#L);

est_vectors

([P,O,L]->Al)
[0,0,0]->.X.;
[0,0,1]->.X.;
[0,1,0]->.X.;
[0,1,1]->.X.;
[1,0,0]->.x.;
[1,0,1]->.X.;
[1,1,0]->.X.;
[1,1,1]->.x.;
END
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[ Metodo del Diseno Combinacional]

1.- Especificar el Sistema

2.- Determinar entradas y salidas

3.- Construir la Tabla de Verdad

ABEL-HDL
Truth TABLE

6.- Simulacion

/.- Construir un Prototipo
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MODULE cpistas

23 marzo 2020 Diseiio combinacional Aeropuerto de
4 pistas

A,B,C,D pin 1..4;
ANTONOV,AIRBUS pin 15,14 istype

Truth_Table

([A.B,C.D]->[ANTONOV,AIRBUS])
[O,O!O!O]'>[0!O];
[0,050!1]'>[0!O];
[0,051!O]'>[0!O];
[0a051 ,1 ]->[0!1]!
[0,1,0,0]->[0,0];
[0,1,0,1]->[0,0];
[0a151’0]'>[0!1];
[0a151’1]'>[1!0];
[1,0,0,0]->[0,0];
[1,0,0,1]->[0,0];
[1,0,1,0]->[0,0];

[1!0!1,1]'>[0!1];
[1!1!0,0]'>[0!1];
[1!1!0,1]'>[0!1];
[1 !1 !1 ,0]'>[1 ,0],
[1!1!1,1]'>[1!0];

Programacion en ABEL-HDL
m Al B| C DI ANTONOV | AIRBUS
ololo[ojo] o 0
1]0| 0| of 1 0 0
2|olo/1)0] o 0
3ol o] 11 0 1
alol1/0/0] o 0
5/0/ 1] 0] 1 0 0
6lo/1/1]0] o 1
7ol 1] 1] 1 1 0
g|1/0/0/0] o 0
9|1| 0| of1 0 0
10]1/0/1/0] o0 0
11| o[ 1| 1 0 1
12]1[1|o[0o] o0 1
13]1| 1] 0] 1 0 1
1411[ 1| 1|0 1 0
151 1] 1| 1 1 1 0
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Programacion en ABEL-HDL

MODULE cpistas m | Al B[ c| o| ANTONOV | AIRBUS
"23 marzo 2020 010/0{0/0 0 0
"Aeropuerto de 4 pistas 1Tol ol ol 1 0 0
A,B,C,D pin 1..4; AR 5 .
ANTONOV,AIRBUS pin 15,14 istype '‘com’; ANNEE 0 ]
Truth_Table : z : z ‘1’ g 2
([A,B,C,D]->[ANTONOV,AIRBUS])
0,0,1,1]->[0,1]; 19119 © 1
0.1.1,0]->[0 1]; ICEEEE 0
0,1,1,1]->[1,0]; 8]1|0/0]0 0 0
1,0,1,1]->[0,1]; 91| 0| of1 0 0
1,1,0,0]->[0,1]; wo[4[o[1[o] o 0
1,1,0,1]->[0,1]; 71 PRI 1
1,1,1,0]->[1,0]; 12[1]1]olo] o 1
1,1,1,1]->[1,0]; 1311| 1] 0] 1 0 1
Las salidas de las combinaciones no listadas | - {'|"|"|° ! 0
la toma como cero 15111 1] 1 1 0
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En ABEL-HDL se pueden definir conjuntos

- m Al B| C DI ANTONOV | AIRBUS | N(10)

de valores binarios para agrupar varias ololol o °| 0 0
sefales en una sola variable compuesta. 1ol ol o 1| 0 0
Por ejemp!o: P=[A,B,C,D]; S=[AN,Al]; | 2 ol ol 7 °| 0 0

Esto permite representar un grupo de bits ANE 1| 0 1 p

como una variable unica, similar a un valor

decimal L OI ° °
Truth_Table | s|o[1[o[1] o 0

(P->8) 6] o[ 1[1]0] o 1 1

3->1: 7ol 1] 1 1| 1 0 2
_ _ ] 8|1/ 0]/0]0 0 0
P_[AaB!C!D]! 6->1; al1] ol 0 1I 0 0
S=[AN,Al]; 7->2; 10[1]o[1]0] o 0

11->1; 11 1011| 0 1 1

12->1; 1211/ 1] 0 o| 0 1 1

13->1; HEECE K 1 1

14->2; ZEEEE K 0 2

15->2; 15]1]1)1]1] 1 0 2
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MODULE cpistas

A,B,C,D pin 1..4;

ANTONOV,AIRBUS pin 15,14 istype 'com’;
P=[A,B,C,D]; S=[AN,AI];

Test_vectors
(P->S)
Truth_Table 0-> ...

(P_>S) 1->.x.;

3->1; 3o
6->1; g:i
7'>2; 6->:x:;
11->1; X
12->1; 9-> x..
13->1; o

14'>2; 12->.x.;
15_>2; 13->.x.;

14-> x.;
15->.x.;
END
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[ Meéetodo del Diseno Combinacional ]

1.- Especificar el Sistema

2.- Determinar entradas y salidas

ABEL-HDL
Equations

When Then Else

6.- Simulacion

/.- Construir un Prototipo
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Multiplexor (selector de datos)

Un multiplexor (MUX) es un circuito combinacional que
selecciona solo una de varias entradas y la dirige hacia una

unica salida, segun el valor de las senales de control.

N _’\

Datos L1~ Mux »g Salida
L2—» 4a1

“HT

S1 S0
Control
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Disene un Multiplexor
(selector datos)

de 2 a1 linea

Data Selectors/Multiplexers
2-Line To 1-Line

Dos entradas de datos Ay B
Una entrada de control C Una salida Y

A —

Sistema
Combinacional >Y
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[ Multiplexor de 2 a 1 linea ]

Si C=0 entonces la salida Y=A

A

Sistemas Digitales
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[ Multiplexor de 2 a 1 linea ]

Si C=1 entonces la salida Y=B

A —>
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[ Multiplexor de 2 a 1 linea ]

Si C=0 entonces la salida Y=A
Si C=1 entonces la salida Y=B

A
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[ Multiplexor de 2 a 1 ]

linea

1.-Especificar el Sistema

En la redaccion del problema esta aclarado el propésito
y las variables que intervienen en el problema.
Si C=0 entonces la salida Y=A
Si C=1 entonces la salida Y=B

A —

Sistema

Combinacional » Y
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[ Multiplexor de 2 a 1 linea ]

2.- Determinar entradas y salidas

A
B Y
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[ Multiplexor de 2 a 1 linea ]
3.- tabla de verdad
m C A B Y
0 0 0 0
1 0 0 1
2 0 1 0
A—> 3 0 1 1
B— Y 4 1 o 0
C—» > 1 0 1
6 1 1 0
7 1 1 1
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[ Multiplexor de 2 a 1 linea ]
3.- tabla de verdad
m C A B Y
0 0 0 0
1 0 0 1
2 0 1 0
A—> 3 0 1 1
B— Y 4 1 o 0
C—» > 1 0 1
6 1 1 0
7 1 1 1
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[ Multiplexor de 2 a 1 linea ]

3.- tabla de verdad

3
O
>
v

Y

0
C=0,Y=A
1
A—
2
B— —>Y
C— 2

W
= == = O OO0 O
M = OO0k = OO
O O KR O R O
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[ Multiplexor de 2 a 1 linea ]

3.- tabla de verdad

3
O
>
v

Y
0 0 .
1 0 C=0,Y=A
A —> |
2 1
B— —>Y
1
C— 2

C=1,Y=B

W
= == =00 OO0 O
M = OO0k = OO
O O KR O R O
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[ Multiplexor de 2 a 1 linea ]

3.- tabla de verdad

3
O
>
v

Y
0 0
1
A— 0
2 1
B— —>Y
1
C— 2

C=1,Y=B

W
= == =20 0 O 0
M = OO0k = OO
O O KR O R O
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[ Multiplexor de 2 a 1 linea ]

3.- tabla de verdad

C=1,Y=B

m C A B Y
0 0
1
A— 0
2 1
B— —>Y
1
C— 2 0
1
0
1

W
= == =20 0 O 0
M = OO0k = OO
H O = Oolm O R O
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[ Multiplexor de 2 a 1 linea ]

3.- tabla de verdad

C A B

)

2
A—

4
B— —>Y -
C—

= = QO O

0 X
1 X
X 0
X 1

= O = O|=<

X =Don’t Care No importa

C=1,Y=B
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3.- tabla de verdad [ Multiplexor de 2 a 1 linea ]
ml C A B Y
°l O 0 0 0
1
A 0 0 1 0
1 O 1 0 1
B— —>Y
1 0 1 1 1
C-»
11 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1

Sistemas Digitales

M. C. Juan Angel Garza Garza Electrénica Digital |



Universidad Autonoma de Nuevo Ledn

Facultad de Ingenieria Mecanica y Eléctrica

4.- ecuaciones minimas

[ Multiplexor de 2 a 1 linea ]

FY o a5= C’A +CB

"JTC|A | B|Y
°To o oo A—
1 0 0 1 0
o1 ]|0]|1 B— —>Y
3 0 1 1 1
C—»
4 1 0 0 0
> 1 0 1 1
’ 1 1 o 0 Input Uariabhle Names: C A B
7 1 1 1 1 Output Function Names: ¥
235 7.
" Terms1 O

Simplification Routine: PI Chart
¥ = CB + C’A
Input Cost = 6 Gate Cost = 3

FEFEFEFE IO

Simplification Routine: PI Chart

¥ = (C’+B > CC + A >

Sistemas Digitales

M. C. Juan Angel Garza Garza

Electrénica Digital |



Universidad Autonoma de Nuevo Ledn

Facultad de Ingenieria Mecanica y Eléctrica

[ Multiplexor de 2 a 1 linea ]

6.- ABEL-HDL por ecuaciones
MODULE muxeq

A— "entradas

B— Y A,B,C pin 1,2,3;

C—» "Salida
Y pin 19 istype ‘com’;
equations

FY . o =C'A+CB| Y= IC&A#C&B;
END

Sistemas Digitales
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MODULE muxtt
"entradas
A,B,C pin 1,2,3;
"Salida

Truth_table
([C!AsB]'>Y)
[0!0!0]'>0;
[0!0!1]'>0;
[0!1!0]'>1;
[0!1!1]'>1;
[1!0!0]'>0;
[1!0!1]'>1;
[1!1!0]'>0;
[1!1!1]'>1;
END

M. C. Juan Angel Garza Garza

[ Multiplexor de 2 a 1 linea ]

Y pin 19 istype ‘com’;

6.- ABEL-HDL
por tabla de Verdad
"lC| A | B|lY
°1 0 0o o 0o
1 o 0 1 0
1 0 1 0o 1
3 0 1 1 1
41 1 0 0o 0o
3 1 0 1 1
1 1 1 o 0o
7 1 1 1 1

Sistemas Digitales
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MODULE muxtt
"entradas
A,B,C pin 1,2,3;
"Salida

Truth_table
([C!AsB]'>Y)
[0!1!0]'>1;
[0!1!1]'>1;
[1!0!1]'>1;
[1!1!1]'>1;
END

[ Multiplexor de 2 a 1 linea ]

6.- ABEL-HDL
por tabla de Verdad

Y pin 19 istype ‘com’;

N <)) 4] D w N - o 3
= == =(O0OlO0[/0C|lO]N
= =lOo|lOlrR =l Oo|lO]D>

= Ol =|Ol=| O = O|lW
| Ol | OlR( | O|lO]=<

Sistemas Digitales
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6.- Abel-HDL
[ Multiplexor de 2 a 1 linea ] When, Then, Else

WHEN !C THEN Y=A;

" Si (WHEN) C=0 (!C) entonces (THEN) la salida Y=A

WHEN C THEN Y=B;

" Si (WHEN) C=1 (C) entonces (THEN) la salida Y=B

WHEN !C THEN Y=A else Y=B;

Sistemas Digitales
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6.- Abel-HDL
[ Multiplexor de 2 a 1 linea ] When, Then, Else

WHEN C==0 THEN Y=A;

" Si (WHEN) C=0 (!C) entonces (THEN) la salida Y=A

WHEN C==1 THEN Y=B;

" Si (WHEN) C=1 (C) entonces (THEN) la salida Y=B

WHEN C==0 THEN Y=A else Y=B;

Sistemas Digitales
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[ Multiplexor de 2 a 1 linea ]

When, Then, Else

MODULE muxwte

"entradas

A,B,C pin 1,2,3;

"Salida

Y pin 19 istype ‘com’;
equations

When !C THEN Y=A else Y=B;
END

M. C. Juan Angel Garza Garza
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Multiplexor de 2 a 1 linea

MODULE muxwte
"entradas i 1A
AB.C pin 1.2.3: Simulacion
"Salida

Y pin 19 istype ‘com’;
equations 0 500

WHEN !'C THEN Y=A else O T T O B, T P G 2 U T 0 T
Y=B;
Test_vectors
([C,A,B]->Y)
0,0,0]->0;
0,0,1]->0;
0,1,0]->1;
0,1,1]->1;
1,0,0]->0;
1,0,1]->1;
1,1,0]->0;
1,1,1]->1;
END

S o R o 1

Sistemas Digitales
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[ Multiplexor de 2 a 1 linea ]

MODULE muxwte
‘entradas Simulacién
A,B,C pin 1,2,3;
"Salida
Y pin 19 istype ‘com’;
equations 0 500
WHEN !'C THEN Y=A else S % (O T T 0 W 1o T [ TR G s G |
Test_vectors ([C,A,B]->Y)
([C,A,B]->Y) 0,0,0]->0; B =
:0,0,.X.: ->0; 0,0,1 ->0;
0,1,.x.]->1; 0,1,0]->1; C
1,.x.,0]->0; <: 0,1,1]->1;
1,.x.,1]->1; 1,0,0]->0; Y T
END 1,0,1]->1;
1,1,0]->0;
1,1,1]->1;

Sistemas Digitales

M. C. Juan Angel Garza Garza Electrénica Digital |



Universidad Autonoma de Nuevo Ledn

Facultad de Ingenieria Mecanica y Eléctrica

54LS157/DM54LS157/DM74LS157,
54LS158/DM54LS158/DM74LS158
Quad 2-Line to 1-Line Data Selectors/Multiplexers

Connection Diagrams
Dual-In-Line Package Dual-In-Line Package
stroge U1 oureur ™Y oureur stroge "5 oureur _"™PUTS ourpur
Vee G Aa B4 Y4 A3 B3 Y3 Ve¢ G A4 B4 Y4 A3 B3  ¥3
e Jis |14 pa |z [ e e |15 [15 s s |12 11 e |
1 2 3 4 5 6 7 ]a I1 2 3 |4 5 6 |7 I’s
§ A1 B Y1 A2 B2 _¥2 GND oy A1 BL vi o A2 B2 v2  GND
SELEET s~ OUTPUT =g GUTPUT INPUTS npoTs  CUTRY
Inputs Output Y
Strobe Select A B LS157 LS158
H X X X L H
L L L X L H
L L H X H L
L H X L U H
L H X H H L

H = High Level, L = Low Level, X = Don't Care
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Multiplexor de 2 a 1 (4 bits)

A= [A3, A2, A1, AO]
de0a15

—

Y3
Y2
Y1

X=1Y=A

_ Y=[Y3,Y2, Y1, Y0]
de0a15

YO0 _

B=[B3, B2, B1, B0] __
de0a15

X

X=0 Y=B

9 entradas 512 combinaciones

Sistemas Digitales
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Test_vectors

Multiplexor de 2 a 1 linea de 4 bits [X,A,B]->Y) [1,0,.X.]->.X.;
[0,.x.,0]->.x.; [1,/1,.X.]->.Xx.;
MODULE MUX [0,.x.,1]->.x.; [1,2,X.]->.X.;
[0,.x.,2]->.x.; L[1,3,X.]->.Xx.;

X,A3..A0,B3..B0 PIN 1..9; [0,.%.3]->s [14X]->x;

Y3..YO PIN 23..20 ISTYPE 'COM’; [O,.x.,4]->.x.; [1,5,.x.]->.x.;
[0,.x.,5]->.x.; [1,6,.X.]->.X.;

A=IA3,AZATADL; [0,.x.,6]->.x.; [1,7,.x.]->.%.;

B=[B3!BZ,B1!BO], [0,.X.,7]->.X.; [1,8,.x.]->.x,;

- . 1,9,.x.]->.X.;

Y=[Y3..Y0]; [0,.x.,8]->.x.; [1/9, ;
[ : [0,.X.,9]->.X.; [1,10,.x.]->.X.;
EQUATIONS [0,.X.,10]->.X.; [1,11,.x.]->.X.;

WHEN X THEN Y=A ELSE Y=B;  [O0,.x.,11]->.x.; [1/12,.X.]->.X.;
[0,.x.,12]->.x.; [1/13,.X.]->.X,;
[0,.x.,13]->.x.; [1,14,.x.]->.X.;
[0,.x.,14]->.x.; [1/15,X.]->.x.;
[0,.x.,15]->.x.; END

[X,A3,A2,A1,A0,B3,B2,B1,B0]->[Y3,Y2,Y1,Y0]
[0,.X.,.X.,.X.,.X.,0,0,0,0]->[.X.,.X.,.X.,.X.]:
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Multiplexor de 2 a 1 linea de 4 bits

Distribucion de terminales (pin Out)

A3
A2
Al
A
B3
B2
El
EO

GND

L L o e I = U 4 o T N ¥5 B A

=
N = o

24
23
22
21
20
19
18
17
16
15
14
13

Vco
¥3
¥2
Y1
¥0
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ThumbWell Switch

Interruptores con Selector de Rueda

Thumbswitch-Hex

® ©
VVVY
03 20
W O

B3

R1
220

Y3

B2

R2
220

Y2

B A
S W

v
.

=

R4
220

WN—<I B0

/SEG-BCD
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@ /SEG-BCD
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) I E I @ I D I E I E I € I o I | I
0
Multiplexer de 2 a 1 linea 4 bits
1
| |
| Entradas Generales PLD 22v10 | |
I N NI e - O T T T o o o ey T 1 | l
2 I Seleccion Datos : | | | |
| oppip | | ] 2 W |
- - A1 | X [——amPI0/CLK 100 (53— Y0 | [
| . A = A2 | o B—221 11 101 22— v1 |
X1 & A3 \ M —a 2 102 2L v2 | I
3 | | R —2 13 103 (22— v3 | |
| ] A3 [>—2 14 104 15 | [
| & l BO DT 15 105 17 I
— | @ o = BO | B1 DT 16 106 E | o o I
B (H= EEE =1  SEmmE
. |X [I L = B2 | | Bt 109 [—14 | | . . E
| x | | B 1l R2 R4
1IN o ol | | R, | { 220 220 220 E
| > |
5| | 1 | I : | Y3 A2 V1 o |
: |
| I — { | | { ] n ] ] I
| | | | | = = =+ = [
sj] —————— L L _______________ | e L e e i L o A 1
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0|
Multiplexer de 2 a 1 linea 4 bits
1
| |
| Entradas Generales PLD 22v10 | |
T TR T T i T i i i 5 (1 (i (i | ) TR [ Py Bnen S s B B [ el o Ml Bl et Dill Sl 5
” r E |
2 : Seleccion Datos I | | : |
| dmlilal [ (1] 2 - |
= A - A1 | X [t PIO/CLK 100 (2> Yo | | |
| m ° 5 A2 | A0 ——=H 1 101 [=5=—{> Y1 |
| | @ * 11 BEER QBpEERR |
| INEERlEs T |
i =115 105 =35 - o I
RIS =1 mmu = Rl -
A | X [] o - B3 | | Bl 109 |1 | | " . ® i |
I x | p | R1 <R2 <R3 <R4
| |
I s | TR | | 220 220 220 20 |
WL I i |
| | | | | R 5 i G o |
| | | | |
i | — I | | [ 8 [ [ |
| | | | | = = = = |
o [ T o P o P P P P o e S et — . L _______________ | e et dpmmp sy s ymrr iy s bem—rr sty 1
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é )
Multiplexor de 4 a 1 linea

Data Selectors/Multiplexers

4-Line To 1-Li
L ine To 1-Line y

LO—»

L1 —» Multiplexer
|2—» dedal

Lineas
L3 —>»

e Cuantas entradas minimo de control se requieren para
seleccionar cada una de las lineas
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4 )
Multiplexor de 4 a 1 linea

Data Selectors/Multiplexers
4-Line To 1-Line
. J

LO—> m AB | Y
L1 —» Multiplexer o 00 LO

L2 —> dedat 1 01 L1

Lineas

L3 —» 2| 10 L2
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When, Then, Else

LO
1

—

—
hOON -

—
—>
2 =
3 >

—

GAL16V8

16

>—> o

M. C. Juan Angel Garza Garza

0>

—>» Y

( Multiplexor de 4 a 1

linea

~

Data Selectors/Multiplexers

\_

4-Line To 1-Line

J

AB

Y

00

LO

01

L1

10

L2

11

L3
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[ Multiplexor de 4 a 1 linea ]

Cuantas entradas se tienen en total ?

LO

L] e

L2—

AB

00

LO

01

L1

10

L2

11

L3
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[ Multiplexor de 4 a 1 linea ]

Cuantas combinaciones se pueden generar ?

m | AB Y
0 00 LO
1 01 L1
|2 s 2 10 L2
3 11 L3

LO

|1 e
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[ Multiplexor de 4 a 1 linea ]

Elabore el archivo en ABEL-HDL usando los comandos
When, Then, Else

1 m | AB Y
L2 —>§ 0 00 LO
i 16—>Y | ! 01 L1
2 10 L2
3 11 L3

GAL16V8

>—> o
0—> 5
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1
2
L2 —> 3
4

GAL16V8

16

>—> o
w—> 5

—>» Y

LO

ol o|>

L1

N
—
Q

L2

w
—
-

L3

[ Multiplexor de 4 a 1 linea ]

When, Then, Else

MODULE muxeq
"entradas

A,B,L0..L3 pin 19,18,1..4;
"Salida
Y pin 16 istype ‘com’;

END
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Lo —> 1
L1 —> 2
L2 7”3 @
L34 2 5>y

S

19 18

t1

A B
m AB Y
o | 00 | LO
1 01 L1
2 10 L2
3 11 L3

[ Multiplexor de 4 a 1 linea ]

When, Then, Else

MODULE muxeq
"entradas

A,B,L0..L3 pin 19,18,1..4;
"Salida

Y pin 16 istype ‘com’;
equations

WHEN

END
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[ Multiplexor de 4 a 1 linea ]

tg < ; When, Then, Else
L2 >3
L3 —> 4 % .l MODULE muxeq
i "entradas
A,B,L0..L3 pin 19,18,1..4;
19 18 "Salida
1 l Y pin 16 istype ‘com’;
equations
1 AB Y WHEN THEN Y=LO;
0 00 LO
1 01 L1
2 10 L2 END
3 11 L3
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[ Multiplexor de 4 a 1 linea ]

tg < ; When, Then, Else
L2 3 o
e - I MODULE muxeq
g "entradas
A,B,L0..L3 pin 19,18,1..4;
19 18 "Salida
1 g Y pin 16 istype ‘com’;
equations
m AB Y WHEN 'A&!B THEN Y=LO;
0 00 LO
L 01 L1
2 10 L2 END
3 11 L3
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Lo —> 1
L1 —> 2
L2 >3 3
L34 2 45—y
S
19 18
t1
A B
m AB Y
0 00 LO
1 01 L1
2 10 L2
3 11 L3

[ Multiplexor de 4 a 1 linea ]

When, Then, Else

MODULE muxeq
"entradas

A,B,L0..L3 pin 19,18,1..4;
"Salida

Y pin 16 istype ‘com’;
equations

WHEN 'A&!B THEN Y=LO0;
WHEN !A&B THEN Y=L1;
WHEN A&!B THEN Y=L2;
WHEN A&B THEN Y=L3;
END
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[ Multiplexor de 4 a 1 linea ] Para no listar las 64 combinaciones
Usamos el Don’t Care .X.

MODULE muxeq X=X.,

"entradas Test_vectors

X=X . ([A,B,L3,L2,L1,L0]->[Y])
A,B,L0..L3 pin 19,18,1..4; 10,0, X, X, X, 0 1-> [XI;
"Salida g | ) J J J
Y pin 16 istype 'com’; [0,0, X, X, X, 1]-> [X];
equations [0,1, X, X, 0, X ]-> [X];

WHEN !A&!B THEN Y=L0;  [0,1,X, X, 1, X 1-> [X];
WHEN !A&B THEN Y=L1;  [1,0, X, 0, X, X ]-> [X];
WHEN A&!B THEN Y=L2; 11,0, X, 1, X, X ]-> [X]:
WHEN A&B THEN Y=L3; [1,1, 0, X, X, X ]-> [X];

END [1,1, 1, X, X, X ]-> [X];
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Para no listar las 64 combinaciones

[ Multiplexor de 4 a 1 linea ] ,
Usamos el Don’t Care .X.

X=.x.;

MODULE muxeq Test vectors

"entradas

A,B,L0..L3 pin 19,18,1..4;  ([AB,L3,L2,L1,L0]->[Y])
“Salida [0!0! X! X! X! 0 ]'> [0]!
Y pin 16 istype ‘com’;

equations [0,0, X, X, X, 11->[1];

WHEN !A&!B THEN Y=L0; [0:1, X, X, 0, X]->[0];
WHEN !A&B THEN Y=L1; [0,1, X, X, 1, X]->[1];
WHEN A&!B THEN Y=L2; [1,0,X, 0, X, X ]-> [0];
WHEN A&B THEN Y=L3; [1,0,X,1, X, X]->[1];
END [1,1, 0, X, X, X ]-> [0];
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[ Multiplexor de 4 a 1 linea ] Para no listar las 64 combinaciones
Usamos el Don’t Care .X.

X=X.;

MODULE muxeq Test vectors

"entradas

A,B,L0..L3 pin 19,18,1..4;  ([A,B,L3,L2,L1,L0]->[Y])
"Salida [0,0, X, X, X, 0]->[O];
Y pin 16 istype ‘com’; [0,0, X, X, X, 1]->[1];
equations [0,1, X, X, 0, X ]-> [0];

WHEN !A&!B THEN Y=L0:
WHEN !A&B THEN Y=L1;: [0:1, X, X, 1,X]->[1];
WHEN A&!B THEN Y=L2:  [1,0, X, 0, X, X ]-> [0];
WHEN A&B THENY=L3: [1,0,X, 1, X, X1-> [1];
END [1,1, 0, X, X, X ]-> [0];
M1,1,1, X, X, X ]-> [1];

I
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[ Multiplexor de 4 a 1 linea ] Para no listar las 64 combinaciones
Usamos el Don’t Care .X.

X=.X.;
ﬂaﬁgg:smuxeq Test_vectors
A,B,L0..L3 pin 1,2,4..7; ([S,L3,L2,L1,L0]->[Y])
"Salida [0, X, X, X, 0 ]-> [0];
Y pin 14 istype ‘com’; [0, X, X, X, 11->[1];
S=[A,B]; (1, X, X, 0, X ]-> [0];
equations M, X, X, 1, X ]-> [1];

WHEN S==0 THEN Y=LO0;
WHEN S==1 THEN Y=L1;
WHEN S==2 THEN Y=L2;
WHEN S==3 THEN Y=L3;
END

[2, X, 0, X, X ]-> [0];
2, X, 1, X, X ]->[1];
[3, 0, X, X, X ]->[0];
3,1, X, X, X ]->[1];
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MODULE mux Test_vectors
X=X, ([A,B,L3,L2,L1 !LO]'>[Y])
"entradas [0,0,X,X,X,0]->[0];
A,B,L0..L3 pin 19,18,1..4; [0,0,X,X,X,1]->[1];
"Salida [0!1!X!X!0!X]'>[0];
Y pin 16 istype ‘com’; [0,1,X,X,1,X]->[1];
equations [1,0,X,0,X,X]->[0];
WHEN !'A&!B THEN Y=L0:; [1,0,X,1,X,X]->[1];
WHEN !'A&B THEN Y=L1; [1,1,0,X,X,X]->[0];
WHEN A&!B THEN Y=L2; [1,1,1,X,X,X]->[1];
WHEN A&B THEN Y=L3; END
3 0 100 200 300 400 500 600 700 80
lllllllllllllllllllllllllllllllllllllll1111lllllllll‘llllllllllllllllllllllllllll
A |
B | | |
LD |
L1 |
% | |
L3 |
/5 | | |
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A | B 1 (6] | D 1 E | 2 | G | H | 1 | J
0 Multiplexer de 4 a 1 linea 1 bit 0
1 1
i Entradas Generales PLD 22v10 Salida I
T R N o o i T O D e e v e e e e
| Seleccion I | j| Fre e e e e e S 1 5
| I | | s |
il U1 | i
| ° ® I & [>—i—pI0/CLK 100 23 | | |
2 22
Bl | BB—n 101 =% | R1 | 3
GL I | 2 SEEE | |
i Jpae BET=t gen | | I
| | | L2 >—215 105 [—2 |
L Bb—=i6 106 |——o | Y3 |
! e P 4
| | | % 19 109 24— v | | |
i ¥ o jim | I 1 i -
| T | AM22V10 | .
5| | 11\ Datos I | | : : 5
I | | S N PRl SR SO AU LR FRUI PO PO PO S
| | R R e e e e | H
| @ ) ® @ |
6 6
| L3[I L2 [1 L1 [1 LO [1 |
H | 5 | d
| |
7 | | 7
| L2 |
= I L1 o | |
| | 8
| |
] L 3t i | DESIGN TITLE: mux de 4 a 1 1bn.pdsprj |
| | | SHEET TITLE: MUx 4 a 1 1 bits
o] | | DATE: 06/10/2022 3
__________________ REV: 1.0
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Multiplexer de 4 a 1 linea 1 bit

Entradas Generales PLD 22v10 Salida
___________________ '____________—l — — — — — — — —
Selecmon | | | L] |
| i ] |
| | | v |
| U1 N . |
o | | A >—Li=Bi0/CLK 100 =53 1] R1 |
: | BB—5{n o1 =22 | 220
- o o2 [=20 | |
B | L3 L—a] 14 104 |2 IT] |
- Ag | | e—3Hs 105 2 | Y3
=-L = AR |
| % 18 108 .—:i | [ u |
| | =119 109 ———of> v | |
WENES L= |
T | | AM22V10 | | :
Datos | |
g [ O Y |
= |
? |
@ ] -] L] |
L3[| L2 [I L1 [l LO [I |
L |
|
|
L2 |
| | | = LO |
|
a =) I- ] |
A0 | DESIGN TITLE: mux de 4 a 1 1bn.p
| ] SHEET TITLE: MUx 4 a 1 1 bits
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SN54HC153, SN74HC153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

SCLS112D - DECEMBER 1882 - REVISED OCTCBER 2003

® Wide Operating Voltage Range of 2V to 6V ® |ow Input Current of 1 pA Max
® Qutputs Can Drive Up To 15 LSTTL Loads ® Permit Multiplexing from n Lines to One
® | ow Power Consumption, 80-uA Max Igc Line
® Typical tpd =90 ns ® Perform Parallel-to-Serial Conversion
® +6-mA Output Drive at 5V ® Strobe (Enable) Line Provided for
Cascading (N Lines to n Lines)
SN54HC153...J OR W PACKAGE SN54HC153 . .. FK PACKAGE
SN74HC153...D, N, NS, OR PW PACKAGE (TOP VIEW)
TOP VIEW
( ) - . .
Tl sl vee PR
B[]z 15[] 2G 3212019
103[3 '|—‘l]A 1(:3]4 18[A
1C2 [}4 13] 2¢3 1c2[]s 17(] 2({3
et s 12f 2c2 NC []6 16 NC
icofle  1fl2c1 1c1 17 IEE 2C2
i 8 14 C
1Y[j7  1ofl2co co fl 910 111213 2
) L 1 10 11 1
GND [)8 af] 2y e
- ZZ N 0O
G o~
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SN54HC153, SN74HC153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

FUNCTION TABLE

SN54HC153....J OR W PACKAGE INPUTS
SN74HC153...D, N, NS, OR PW PACKAGE SELECTT DATA _ OULPUT
STAFMEN) E A co c1 c2 C3 G
i e Vee X X X X X X H L
B> = 2G L L L X X X L L
1C3 []3 14]] A L L H X X X L H
1C2 [}4 13]] 2C3 L H X L X X L L
1C1 []5 12]] 2C2 L H X H X X 1 H
1Co[ls 11]] 2C1 H L ¥ X L X 1 L
v [|7 10f] 2co H L X X y x ] H
GND []8 of] 2y
H H X X X L L L
H H X X X H L H

T Select inputs A and B are commeon to both sections.
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When, Then, Else [ Multiplexor de 8 a 1 linea ]

m ABC Y
0 | 000 | LO | 14—
1 | 001 | L1 | 2 e
2 | 010 | L2 | L3==
s | 011 | L3 | L4=—
4 | 100 | L4 Lo =
s | 101 | L5 |
6 | 110 | L6 T R

7 | 111 L7 0 0 0O

—
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MODULE muxeq
" Entradas de datos
[ Multiplexor de 8 a 1 linea ] LO..L7 pin 1..8;
"Entradas de control
A,B,C pin 23..21;

"Salida

LO Y pin 16 istype '‘com’;

L1 Equations

L2 WHEN !A&!B&!C THEN Y=LO;
tf; WHEN !A&!B&C THEN Y=L1;
E WHEN 'A&B&!C THEN Y=L2;
L& WHEN 'A&B&C THEN Y=L3;
L7 WHEN A&!B&!C THEN Y=L4;

WHEN A&!B&C THEN Y=L5;
A B C WHEN A&B&IC THEN Y=L6;

WHEN A&B&C THEN Y=L7;
END
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MODULE muxeq
" Entradas de datos
{ Multiplexor de 8 a 1 linea ] LO..L7 pin 1..8;
"Entradas de control
A,B,C pin 23..21;

"Salida
Y pin 16 istype '‘com’;
01 S=[A,B,C];
Lo Equations
L3 WHEN S==0 THEN Y=LO;
L4 WHEN S==1 THEN Y=L1]1;
LS WHEN S==2 THEN Y=L2;
::S WHEN S==3 THEN Y=L3;

WHEN S==4 THEN Y=L4,;

WHEN S==5 THEN Y=L5;

WHEN S==6 THEN Y=L6;

WHEN S==7 THEN Y=L7;
END
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GAL22V10

I8 Vcc

z

|

||
0
2,
P

IN/
ouT

IN/
ouT

Entradas (22) : n
l1alall, 13 ala 23. n

IN/
ouT

IN/
ouT

0LAZZIVO |

dOLACCdlV

Salidas (10) : -
14 a la 23.

La terminal 1 puede ser usada también como seifal de sincronia Clk
(circuitos secuenciales).

La terminal 13 también es una entrada de control OE Output Enable.
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Test_vectors
Test_vectors -
([A,B,C,L7,L6,L5,L4,L3,L2,L1,L0]->[Y]) del Multi B !EXO r
[0,0,0,X,X,X,X,X,X,X,0]->[0]; de 8 a 1 linea

[0,0,0,X,X,%X,X,X,X,X,1]->[11;
[0,0,1,X,X,X,X,X,X,0,X]->[0];
[0,0,1,X,X,X,X,X,X,1,X]->[1];
[0,1,0,X,X,X,X,X,0,X,X]->[0]1;
[0,1,0,X,X,X,X,X,1,X,X]->[1];
[0,1,1,X,X,X,X,0,X,X,X]->[0];
[0,1,1,X,X,X,X,1,XX,X]->[1]; U
[1,0,0,X,X,X,0,X,X,X,X]->[0]; L2
[1,0,0,X,X,X,1,X,X,X,X]->[1]; |3
[1,0,1,X,X,0,X,X,X,X,X]->[0]1;

[1,0,1,X,X,1,X,X,X,X,X]->[1];

[1,1,0,X,0,X,X,X,X,X,X]->[0]; L°
[1,1,0,X,1,X,X,X,X,X,X]->[1]; L6
[1,1,1,0,X,%XX,X,X,X]->[0]; (7
[1,1,1,1,%,%,X,X,X,X,X]->[1];

LO

L4
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Test_vectors del Multiplexor de 8 a 1 linea

Test vectors

([A,B,C,L7,L6,L5,L4,L.3,L2,L1,LO]->[Y])
[0,0,0, X, X, X, X, X, X, X, 0]->[0];
[0,0,0,X,X,X,X,X,11->[1];
[0,0,1,X,X,X,X,X,X,0,X]->[0];
[0,0,1,X,X, X, X, X,X,1,X]->[1];

[ 1! 1! IIOIXIXIXIXIXIXIX] -> [0];
[ 11 11 11 1IXIXIXIXIXIXIX]-> [ 1];
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PROTEUS

oo A
Lo ) oo
0o B
L1 I:)— )
U1
00
L2 D L bi0iciK 100 23 o0 c
1 101
o0 212 102 |21
L3 D =13 19312
> 14 loa 13
o0 5 105 —=
L4 D G 106 (1L 21y
17 107
L5 P u e - ETNEERAEEEW
0 {9 109 |
Lo
o0 —=—
L6 D AM22V10
o0
L7 D
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Proyecto Formativo 8

Disene un selector de datos

( ) ) )

Al1—> A1—P> A3—>]
A0— A0—P> A2—>]
B1—P] A1—>
B0—» > C1—> B3—» —>Y3
Y1 CoO—>| —>Y1 —p
L Datos Salidas B2 Dat Salidas [
C1—> YO0 D1—> —>Y0 B1—> alos —> Y1 Datos Salidas
o1 51:: c3—>
d = c2—>
D0—» F1—> c1—>
\_ Y, FO—> co—»
Control Control
T T \WJ T) Seleccion
S1 S0 S2 S1 S0 S1 S0

4a1,2bits  6al,2bits  4al, 4bits |[Bai3bits
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M1  Multiplexer de4 a 1, 2 bits

test Vectors
([S,D,C,B,A]->Y)

A0,A1,B0,B1,C0,C1,D0,D1,S0,S1 pin 1..8,10,11; [0,X,X,X,0]->X;
Y1,Y0 pin 14,15 istype 'com’; [0,X,X,X,1]->X;
A= [A1,A0]; [0,X,X,X,2]->X;
B=[B1,B0]; [0,X,X,X,3]->X;
RO C=[C1,C0]; [1,X,X,0,X]->X;
= D= [D1,D0]; [1,X,X,1,X]->X;
= B S$=[$1,S0]; [1,X,X,2,X]->X;
c— Y=[Y1,Y0]; [1,X,X,3,X]->X;
e X=.X.; [2,X,0,X,X]->X;
equations [2,X,1,X,X]->X;
o when S==0 then Y=A; [2,X,2,X,X]->X;
when S==1 then Y=B; [2,X,3,X,X]->X;
when S==2 then Y=C; [3,0,X,X,X]->X;
when S==3 then Y=D; [3,1,X,X,X]->X;
[3,2,X,X,X]->X;
[3,3,X,X,X]->X;

END
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4 a 1, 2 bits

Multiplexer de 4 a 1 linea 2 bits Salidas
Entradas Generales PLD 22v10

|
|
e e Tt T T | |
| Seleccion | | |
| B¢ | v o |
1 | 23
- Se B e i |
| R === 02 155 |
| Datos | | co [o—=2— 14 04 |2 | | = |
C1 D-—-7— 15 105 7 | | >
| @ Al | | D0 [>—=a—{ 16 106 |—= |
A Al | D1 [:>-—g i7 107 —}g | | 4
| o | TE |- 108 [—==—>> Y0 |
| o | | go C—a ﬁo 109 f——L>> Y1 | | |
o 1
el || el
| L] | | AM22V10 | | 220 |
%
° cb | | |
ST Saleml oo
o ||
| D °F m ul 2 |
| ® . N I O O A O A —= = = |
L | | S S 11 S § Y| | ey | S 1 Tl |t | | S ot o e | s o [ | 3]
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M2 Multiplexer de 6 a 1 linea 2 bits =~

MODULE muxED

"Multiplexer de 6 a 1 linea de 2 bits
"4 abril 2021

"JAGG
A0,A1,B0,B1,C0,C1,D0,D1,E0,E1,FO,F1, S0,S1,S2 pin 1..11,13..16;
Y1,Y0 pin 17,18 istype 'com’;

A= [A1,A0];

B=[B1,B0];

C=[C1,C0];

D= [D1,D0];

E= [E1,EO0];

F=[F1,FO0];

S=1[S2,51,S0];

Y=[Y1,Y0];

X=X

B1—>
BO—>

C1—>
co—> —>Y1
Datos Salidas
D1—] —>YO0

DO—>
E1—>]
E0—>|
F1—>
FO—>,

;TMT_)

§2 S1 S0

equations

when S==0 then Y=A;
when S==1 then Y=B;
when S==2 then Y=C;
when S==3 then Y=D;
when S==4 then Y=E;
when S==5 then Y=F;
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Multiplexer de 6 a 1 linea 2 bits
Entradas Generales PLD 22v10

mm
Sl

mm
-0

m m O O W
® ©9® o0 00 66

g

—————————— —| S T T T B b i o il i i i
| Seleccion -] | l |
| ° S0 | | | |
| S1 U2 | |
S ° S2 | | a0 [>—i—p 0/cLK 100 -2 |
| R o |l || |
| Datos i | | B [::;-—g i3 103 ig | | |
P co —=2 14 104
| A F A1 | | o —23 15 05 &= Yo | | |
° D0 [>—1— 16 106 [——{> V1 |
| | | | DI B——1 107 [ S2 | = |
o (> B0 Eob-fg I8 108 2> s1 | =% =
| > B1 | || & C—-s 109 f——=—{> S0 | A i I
| = INERE N
1
| a | | AM22V10 | | |
s 2= O O e e O L | R3S SR4
| Do | | 220 220
| | | |
| | | |
| | | |
| | | |
| |
| | |
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M3  Multiplexer de 4 a 1 linea 4 bits

MODULE muxEDx

"Multiplexex de 4 a 1 linea de 4 bits
"4 abril 2021

"JAGG

A0,A1,A2,A3, B0,B1,B2,B3, C0,C1,C2,C3, D0,D1,D2,D3 pin 1..11,13..17;
S1,50 pin 19,18;

Y3,Y2,Y1,Y0 pin 20..23 istype 'com’;
A= [A3,A2,A1,A0];
B=[B3,B2,B1,B0];
C=[C3,C2,C1,C0];
D=[D3,D2,D1,D0];

S=[S$1,S0];

Y=[Y3,Y2,Y1,Y0];

X=X

A3—>
A2—>
A1—>
A0—>
B3—» —>Y3
gf:: Datos Salidas ::1?

B0—> —>Y0

c3—»>
c2—»>
c1—
co—>

\ Control )

S1 S0

equations

when S==0 then Y=A;
when S==1 then Y=B;
when S==2 then Y=C;
when S==3 then Y=D;
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M3

Multiplexer de 4 a 1 linea 4 bits
Entradas Generales PLD 22v10 Salidas

i P e e e i i S L) W RO 1 T T I T i — |

| Seleccion H || |
° S0 | ||

| g st U2 i |

| o | W [>—;i>m/cu< 100 53— Yo |
| A1 B—s— 11 101 55— Y1 | |

’ | A2 D-_4 12 102 TD- Y2 |
Datos | asb—iqB 103 [—=—> ¥3 | |

l o AD | BO D-—G 14 104 T-q S1 |
A Al | | B1 D-—7 15 105 T-::] S0 | |

’ P 232 B2 [>——1 16 106 [—=—<] D3 |

| sBb—n 107 [—2—] D2 | | D o
* ° =y 0 [>—r— 18 108 [—3—<] D1 | S o |
B | c1 —r— 19 109 |——=<] DO | @ s -t e

| B B2 T | = > > S |

o B4 | | cs—L3 |
| | AM22V10 | |

| . i 4 | R3S <Rt <RI <R2 |

| C ° ? gg I | 220 220 220 20 |

| ° o1 | |

EEESennd Al | |
|

|

—_— e — ——————————
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M4  Multiplexor de 5 a 1 lineas de 3 bits

MODULE muxEDY
"Multiplexer de 6 a 1 lineas de 3 bits

"5 abril 2021

"JAGG

A0,A1,A2, B0,B1,B2, C0,C1,C2, DO,D1,D2, EO,E1,E2 pin 1..11, 13..16;

S2, $1,S0 pin 20..18; equations

Y2,Y1,Y0 pin 21..23 istype 'com’; when S==0 then Y=A:
g: E’;‘%Q: ’gg}’ when S==1 then Y=B;
C= [02:C1:CO]; when S==2 then Y=C,;
D= [D2,D1,D0], when S==3 then Y=D,
E= [E2,E1,E0]; when S==4 then Y=E;

S$=[S2,51,S0];
Y=1[Y2,Y1,Y0];
X=X
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M4

Multiplexer de 5 a 1 linea 3 bits
Entradas Generales PLD 22v10 Salidas

ST e e e T A o
| Seleccion | | |
| g° = U2 } | |
| o s2 | |- a0 [>———pI0/CLK 100 | |
l | l Al —5 11 101 | |
A2 —3 12 102
| Datos | | B0 [—2— 13 103 | | |
o 22 Bt [>—3— 14 104 | |
| A |1 SE—R 08 [ 12 | |
L] 8
| | | cib—n 107 | |
B0 c2 —r 18 108 = |
EEES] =iENNELE: I : |
| o o0 | | o2 —1 | | v |
e SRR awmaase |
S R e e e i i B P i et et R4 R1 R
’ C L] 3 I I 220 gzzo 220 |
o D0 |
D1
} D oﬁ”z : I Y2 .Y1 YO I
- ' '
| 2 E2 | | = - = |
) ) L v ) l i e et s g -
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