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.. AacB en lugar de A<B 
AeqB . A.ItyB . A..eB pin 19 . . 17 istype 'coa ' ; 

quations 
Aaq8= !(A$8) ; 

- A.&!B ; 
B=- !A&B: 
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Operador Descripción 

1 NOT 

& ANO 

# OR 

$ EXOR 

!& NANO 

1# NOR 

1$ EXNOR 

AL= o ( P+ Ll 
Fc.MY,o4o Abel- HDL 

A\ ~ o b (?:ti:L 1 í 

p ---+ l 

o ----. 2 

L---+ :) 
'-----~ 

20 

o 19 

L lB 

17 

5 16 

6 15 

7 H 

B 13 

9 12 

GJID 10 l1 

1 
1 la\1 

1 

1 
1 
1 
1 
1 

1 
1 

1 

Ecuación en Símbolo ABEL-HDL 

!A A ----[:>o- A 

A&8 :~ 
A#8 :~ 
A$8 :~ .. 

!( A&8) :Th 
!( A#8) :=u-:e 
!( A$8) :JihB 

MODULE ovejas 

··Entrad s 

~run 1.2.3: 

··salida 

Al RiD 19 ~ ·~·; 

~WfttiQO~ 

AI=QA.(m): 

END 
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\, MODULE ovejas 
"entradas 
f..QJ,. RiO 1 ,2.3; 
"salida 
AI R.iO 19 iJMl! ·~·; 

~QYi!iOOS 
AJ-Qiff.&): 
ttst vectofl 
(re.,QJ,.]-> Al) 
(O ,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.: 
EN:> 
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2 
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Uarckvar~ f wo..-\ 

MODULE al 
"este es un archivo en formato ABEL - HDL 
"para implementar en un GAL16V8 
"el problema de la alarma 
" Resuelto por la ecuacion AL = O{P+L) 
"Entradas con asignación de terminales 
P.O.L pin 1.2.3: 
" Salida asignada a la terminal 19 
AL pin 19 istype 'com' : 
equations 
AL= O&( P#L) : 
"se incluye la simulación 
Test_ vectors 
([P.O.L] - >AL) 
[0 . 0.0] - > . x . : 
[O. 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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MODULE~ 
"l;olrada. 
A.B.C PIN 1 .. 3; 

~ 
DC9.B7 47 pln 19.18 lstype · com·: 

TRUlHJMit 
([A.B,C]->[DC9.B747]} 
(0.0.0)->[0.0]: 
[0.0.1]->[1.0]: 
[O .1.0)->[1.0]: 
[0.1.1]->[0.1]: 
[1.0.0)->[1.0): 
[1.0 .1]->(1.0): 
[1.1.0)->[0.1): 
[1.1.1]->[1.1]: 

END 

..... ••• 
1 

1 

1 

1 

1 

ttst ve~!ors 
([A.B.C]->[DC9. 8747]) 
[0.0.0]->[0.0]: 
[0.0.1]->[1.0]: 
[O .1.0]->[1.0]: 
[0.1.1]->[0.1]: 
[1.0 .0)..>[1.0]: 
[1.0.1]->[1.0]; 
[1.1.0]->[0.1]: 
[1.1.1]->[1.1]: 

END 

u. .. -1 

1 
1 

1 

~ 1 
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fY c. ,f\, e):; e 1 A -te o 

C :. O 

A:--+ 
e -,----a 

j 
c. :: 1 A-13 

MODULE muxtt 
"entradas 
A.B.C pin 1.2.3; 
"Salida 

MODULE muxeq 
"entradas 
A,B,C pin 1,2,3; 
"Salida 
Y pin 19 istype 'com'; 
equations 
Y= !C&A#C&B; 
END 

Y pin 19 istype 'com': 
Truth_table 
([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 



l iJJ herl , 

Ü'HfR l C -ToEN Y~A , 
1 

lw \1 EN\ e =O L \,e) -en-kx1C.6 (11* N\ \a S,Ct \i dq. ~ ·= A-

N C IHé:I\J 'd -=- B; 
(wl-tEN \ ~ -::;\ La \ -e(\-kt\(.e) LTt+E N\ ta. sa \ ído y ~ B 

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 

MODULE rnuxwle 
"entradas 
A,B,C pln 1,2.3: 
"Salda 
y pln 1 e lstype 'com': 
equatlons 
WHEN !C THEN Y:A el se 
Y:B: 

o 500 

-1 

l 
J 

1 

-i 

Test_ vectors 
r- I[C.A.B]...,.YI -l 

[0.0.0]..">0: 
[0.0.1]..">0: 
[0.1.0]..">1: 
[0.1.1]..">1: 
[1.0.0]..">0: 
[1.1.1]..">1: 
[1.1.0]..">0: 
[1.1.1]..">1: 
END 

L..o ----P Mv1!1pie.x C¡l 

L1 ___... ck Lf. o i 
L1. ---. l111eQ~ 
'U,~ 1.-----
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LO 
L1 
L2 
L3 
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Lklhet~ , 1 hen e E\ "ve 

MODULE 11110019 
"l.fl!WIII 
A,B,LO .. L3 pin 19,18,1.A; 
"illil.i 
Y pin 16 ~ 'com'; 
equations 
WHEN !A&!B THEN Y=LO· 
WHEN !A&B THEN Y=L 1: 
WHEN A&!B THEN Y=L2; 
WHEN A&B THEN Y=L3· 
END ' 



2H-tUo~L_c- ( 0 

Paro f'o u~-ku las (0 <-t ccmblnaok--f'éS ~(Y)C5 e \ oefl'+ co"e . >< .. 

X•.x.: 
Test_vectors 
((A,B,L3,L2.L 1,LOJ->M) 

[0,0, X, X, X, O]-> (O]; 

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

(0,1, X, X. O, X]-> (O]; 
[0,1 , X, X, 1, X ]-> [1]; 

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

X• X.: 
Test vectors 
([A,B,L3,L2,L1 ,LO]->M) 

(0,0, X, X, X, O )·> [O); 

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

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

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

[1,0, X, O, X, X]-> (O); 

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

[1,1, O, X, X, X]-> (O); 
[1,1, 1, X, X, X]-> [1]; 

Test_vectors 
([A,B,L3,L2,L 1,LO]->M) 
[0,0 ,X,X,X,0]->[0]; 
[O,O,X,X,X,1 ]->[1]; 
[0,1,X,X,O,X]->[O]; 
[0,1,X,X,1.X]->[1]; 
[1,0.X,O.X.X]->[O]; 
[1,0,X, 1,X,X]->[1]; 
(1,1,0,X,X,X]->[O]; 
[1,1,1,X,X,X]->[1); 
Et-D 

1 ... 
J 
~ _f 

j 
i _f 

X=.x.: 
Test vectors 
([A.B,L3,L2,L1,LO]->M) 

[0,0, X. X, X, O]-> (O]; 

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

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

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

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

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

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

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

MODULEmux 
X•.x.; 
"entradas 
A,B,LO .. LJ pin 19,18,1 . .4; 
"Salida 
Y pin 16 istype 'com'; 
equatlons 
WHEN !A&!B THEN Y=LO; 
WHEN !A&B TH:N Y=L1; 
WHEN A&!B THEN Y=L2; 
WHEN A&B THEN Y=LJ· . ' 

m lll - . 
r 

_.f 

_I 

J 

i _f 

.. •• .. 
··' 

r 
J 

-1 
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\JJhen, lhen 1 E \<&e_ 

m 
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A 'B ~ 'j l Lo-

o o o Lo 
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Ll 

o o Ll L2 
2 o o L2. L3-
3 o l L3 L4 
y o o L~ Ls-
5 ~ 0 L5 L~ 
(p 

1 
o LC L1 
1_ _ ~ Lr 

LO 
L1 
L2 
L3 
L4 

y 

L5 
L6 
L7 

MODULE •ux~ 
" Eutrilllas lle lliltos 

LO •• L7 plu 1 • .8; 
" EutrillliiS lle control 

A,B,C plu u•,18,17; 
" Sitll4li1 

Y pln 16 lstype 'com'¡ 
Equiltlous 

WHEII I.U.!B.!C THEII YaLO¡ 
WHI!II I.U.!B•c THI!II Y•U¡ 
WHIII I.U.t•tc THIII Y: U¡ 
WHEII !.U.t•c THIII Y•L3¡ 
WHIII A.!I.!C THIII Y•L4! 
WHEII A•ll•c THEII Y•L5¡ 
WHEII .U.I.IC THEII Y•LS¡ 
WHEII .a•a•c THEII Y•L7¡ 

END 
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23-Mctrro- (o 

r ~e&-+-Lec-\cvs de Md-\iplexa ck 8 a :L Ln@ ~ 
1 

T~st YB'<.t!!U 
---¡ 

( (.f\. ft., ,L7 ,L6,LS,L4,L3,L2,L1,LO]-> [Y]) 
[O,O,O, X.X.l{.X. X.2S, IS ,o ] - > (O]; 

--- .--- ~ 

[0,0,0,~~:~~:~:2S·lS · 1 ]- > [1 ] ;.,-<-· ~~-¡-----;::::::=============== 
ro.o.1. iiS ~&iii i .o .ih- >roJ: 
[0,0,1,~X.l{.X, X.2S . t.,X]- >[1];-/' 8 1!- +---....J 
co,1,o. ~.¡s.x.lS. x.o . )!.lSJ->lDl;.,.--- c1~~ (0,1,D, ~.X.X.JS, X,1 , )1.11]->[1]; U1 
[0,1,1,~,0 .2WS,JU->[O); ll 

.... [0,1,1,~,1.~]- >[1];./ U- 1-----' 
12 u,o,o.~.o.~]->(D]; ~ II-+----....J 

u .• o.o.~.1.~J->(1J;' l3II-+-------.J 
u.o,1, )1.11,o ,x,x.x. ¡s. xJ- >lDJ; LA 
(1,0,1, )1.11 , 1 ,X.X.~.X·2U- >(1];/ LSII-+--------_J 
(1,1,0,X,O, ~-'S.X .X, l{.2U- >(O]; 
(1,1,D,X,1, X.X.X.X, l{,2U->[1];./u;U- +------------__J 

[1,1,1,o ,x. x.x.x.x.2S. X1->loJ; /L7II-+-------------~__¡ 
r 1,1,1,1,x. x.x-'S.x.x. x 1- > r 1 J; 

üst_vectors 
( [AJL,C,J.Z,L6,L5,LA,L3,L2,L1,LO]-> [Y] ) 

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

[O,o,o,x,x.x,x,x,x,x, 11-> [11; 
[O,O,l,X,X.X.X,X.X,O,X]->[0]; 
[ o,o, 1,x.x.x.x,x,x, 1,x1->[ 11; 

[1,1,1,o,x.x.x.x,x,x.xJ->[o]; 
n . 1,1,1,x.x.x.x.x.x.xl->r11: 

l ' .. -

~-o~~~-' 
·: .. '" .. 

llic, "o\ Q 

~u \-t-.pk X<x 8 -

- ---r 

~----- _,.. 

-- ~ 

- - ~ 
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1- d 
8 1 o o 
9 o o 
lo o 1 
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1 

12 o 
13 o 
llf l 
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2. ~-Marco~ lo 

o 32 Si So 1 
o o o C) Oc to') 

o o l \Cio 

o o o \ \e to) 

o l o Q{io) 

o o o l \(\o\ 
1 o l o 2Llo) 

o o l o 2t co) 

o l t 3 <.Le::.) 

o O> o \ 'u o) 
1 o l o Qctol 
o o l o 2ctc) 
1 o l \ 3(lc\ 
o o \ CJ ec¡c) 
1 o l \ 5(tc) 
o o l l 3(to\ 
{ l o o ~Cto\ 
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2Y-Mon:o-l0 

4. ~uoC1~ M\ntmo~ 
S.icA~~,c,o)~;::> 

e o 

l l. n . A B D' + A U +A S:! + B t D' + B t:l' + ~ D 

t n = A B D' +A U +A t:R + B t D' + ~ D + a!J D 
u u = A B t• +A r D' + A ~ + B r D' + B t,;!1 + ~ D 

~ n . A B D' + A U +A t:R + B t D' + ~ D + ~ D l.1 u . A B C' +A r D' + A ~ + B r D' + U D + U D 

.. n . A B D' + A U + A t:R + 6..:J t + 6,;1 D + !,:$ D u u . A B t' +A C D' + A ~ + B t D' + U D + ~ D 

$ n . A B D' + A U + A t:R + 6,;1 t + 6,;1 D + ~ D u n . A B e• +A t D' + A ~ + 6;1 t + 6;1 D + !:J D 

5 n . A B D' + A U + A t:R + 6,;1 t + B t:R + !,:$ D 

1 n = A B D' + A U + A t:R + 6,;1 t + B t:R + ~ D 

• n . A B D' + A t D' + A t:l' + B e D' + ~ D + U D 

u u = A B t• +A t D' + A !:.!' + 6;1 t + 6;1 D + ~ D 

tt n = A B t' +A t D' +A ~ + 6;1 r + B t:Jl + !:J D 

' n . A B D' +A t D' + A t:l' + ~ t + ~ D + a!J D u n = A B t' +A t D' + A ~ + 6;1 t + B t:Jl + ~ D 

l.t n . A B D' +A t D' + A t:l' + ~ t + B 0 + a!$ D tol u . A B t' +A C D' + A t;l' + B t D' + U D + U D 

ll n = A B D' +A U +A U + B t D' + B t:l' + ~ D u u = A B t' +A t D' +A t:Jl + 6;1 t + 6;1 D + !:J D 

u n = A B D' + A U + A !:! + 6,;1 t + B t:R + !,:$ D 

u n . A B D' + A U + A e:J! + 6,;1 t + B t:R + ~ D 
u u = A B t• +A t D' +A t:Jl + 6;1 t + B t:Jl + !:J D 

u n . A B D' +A t D' + A 0 + B t D' + B t.,:P + ~ D 
n u = A B t• +A U +A t:,! + B t D' + B t:Jl + ~ D 

l.$ n = A B D' +A t D' +A 0 + ~ t + B 0 + a!$ D u u . A B t• +A U +A t:,! + B t D' + 6;1 D + !:J D 

u n . A B D' +A t D' + A 0 + ~ t + B t:l' + ~ D u u . A B t' +A U +A t:,! + B t D' + 6;1 D + ~ D ,. u = A B t• +A U +A U + B t D' + B t:Jl + ~ D 

u u . A B t' +A U +A U + B t D' + 6;1 D + !:J D 

,t u = A B t' +A U +A U + B t D' + ~ D + ~ D 

\d 

e o o 

Se krfY\Ot\ ocho 9(vqJ oS de LYl Lf)O 

t="SücA,Btc, (:) '):::. A 'B 1C 1 D -1 A1B' e D1 -+ A 18 e' o 4- A' BcD-+ABc 1 D-t A-\3C1Y 

-+ A ~ 'e 1 D ' -l -A13 'e o 
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A'~~ (e' O+ e o') -1 A '5 (e' or +e D \ :±- Ft~ (.e 1 D_._-i C 0') -:- A-B' Lc' .. D '+ ~ D ') 
t4' ~~ (e EB D) + A , ~ Le @ D) 1 t A-~ Le ® o) -+ A-f> ' e e E9 D) ' 
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MODULE á!.!m 
"Entradas 
6J!&.Q PIN 1 .. 4 ; 
·salidas 1 

1 

~q- Ma'fW- (O 

S2,S1,SO PIN 19 .. 17 1STYPE 'COM'; 
58(S2,S1.SO); 

• 1 
1 

8 1 

.• i ) 
1 

10 1 1'ec: 

1,. 
1 

IS: 

18 1 '51 

J1 •SO 

S.l 

IB1HI:! T~ 
([6Jl&.QJ->[S)) 
(0,0,0,0}->(0); 
(0,0,0,1}->[1 ); 
(0,0,1.0}->(1 ); 
[0.0,1,1}->[2 ); 
(0,1,0,0}->(1 ); 
(0,1,0,1}->[2 ); 
[0,1,1,0}->[2 ); 
[0,1,1,1}->(3); 
(1,0,0,0}->[1 ); 
[1,0,0,1}->(2); 
[1 ,0,1,0}->(2 ); 
[1,0,1,1}->[3 ); 
(1,1 ,0 ,0}->[2 ); 
[1.1.0,1}->(3); 
[1,1,1,0}->[3 ); 
[1,1,1,1}->14); 

~ 

82 =(O &C&B &A); 

' 1 ' 

.ltl • t o 

1 
NC.rDI Í • 

1 
1~ 1 

ll 1 
1 

1;1 
1 

11 1 
1 
1 

81=!( D&C&B&A # !D&!C&IB # !D&!C&IA # !D&!B&!A # !C&IB&IA); 
SO=!( D&C&B&A # ID&IC&B&A # !D&C&IB&A # D&!C&IB&A 

# !D&C&B&!A # D&!C&B&IA # D&C&!B&!A# !D&!C&!B&IA); 

Dl~-eAe LY\ ~~~-1-eYYr::::t ccxnb\no0 1cro \ Cb(-JCI2 ck'~ 
o \3<..XYO ~'" do~ nL.fhero~ 'E • no Vl'c~ de dos b i+s CDda n<..fYle ro . 

b) Mu\-t: phcov d.oc:::. n0me roe::. binov lc ~ d~ do~ b~+s codo nun~rO 
e) t2e-b,. dcF:::. n<..t"h-é'rcs b1nor~e~ de dct::, b í~ CCtdo ncm-ero 1 en 

_-eoJc erempJo 1 f\C ll.A)O lY)Ci ~o\' da. .pa.ro flldt' <L:¡f et S 1 CjflO de Lq_ 
d; ~v-enC\0. b l es f-X->~ 1 +lvo o ()u Lo =- a cero <-) ';\ lo d ir-e.tt:YIC.l'~ 

es n9o-hvo~ 1 

a) ~0~ -d~ nvmeroS B~nOtv-,Q de do~ b.b co.da (1V11e r o 

\ \ (z) 

+- \ 1 (2) 

\ \ o (2 \ ~uo) 
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24-fY\QH:__o-(0 

b) l\lu \-\,ph'cow dos n....m-erc-s hnorr~ & de;) b, +s cado rK ... mevo 

x A~ Ao 
~~ '&, 

fVb f\llz M ' N\o 

\ \ l2l 

\ \ (z_\ 

loo\cz) 

CJ Qé"'::>+o~ d~ nutnercS b?Y).:I.nC:::, cle dc-0 lr.:>í-k Coda (\U'he..r-o t €Y) 

e~+e e¡emp lo frc lvljO U')Ct Sl::-1 \Ido paro ?Cid ~c_ov eí s'94\o de 

lo d,'Cet-er'L.ü <u1 es po,.,.,...J.-.vo O nvlo..::: O cero y bl la 

d, ~ 1 e nc 1 a -e~ (\4o+,\Jo => 1 

A-, Ao 
131 bo 

A B 
o o o 
1 o 1 
2 o 2 
3 o 3 
4 1 o 
5 1 1 

l \ (_2) 

00 (¿\ 

1 \ Ce\ 

82 St .. ID 112 Mt .. 

o o o o . o o o 
o . o 1 o 1 o o o 
~ --- ~ ·--
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-

-J - -

!---------- -
6 1 2 ~ 
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> r ~ -
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7 1 3 
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MODULE todos 

"Entradas 
A1,AD,81,80 IÚD 1.A ¡ 

" Salidas de lit suma 

S2.SO IÚD 19 •• 17 istype 'com'; 

A=[Al,AO]; 

8=[81,80]; 

MODULE todos 
" entradas 

A1,A0,81,80 IÚD 1 •• 4¡ 

"5illlilu de li suma 
5 2. .SO Ril 19 •• 171stype 'com'¡ 

A=[Al,AO]; 

B=[Bl,BO]; 

Z= [S2,Sl,SO]; 

MODULE todos 

"entradas 
A1,A0,81,80 pin 1 .• 4; 

" Salidas de la suma 

M3 •• MO pin 19 •. 16 istype 'com'; 

A::(Al,AO]; 

8=[81, 80]; 

M= [M3 •• MO]; 

truth table 
tlAJii.:is2.$1.stD 
[t,t)-l:il,t.t]; 
(t.1J....-.t.1]: 
(t.lJ..:>l'.1.t]: 
(t,3]-:it.1.1): 
[1,t].>(l.t.1]: 
[1.1] ...... 1.t]: 
[1,2]~.1.1]: 
[1 ,3)->lt .U): 
[2.1] ...... 1.0]; 
[2.1] ...... 1.1]: 
[2.2J.>ft.U]; 
[2.3J~rt.t.1]: 
p.t]....-.1.1]: 
p,1].>ft.t.O]: 
P.lJ.>ft,t.1J: 
p,3J.>ft .1.t]: 
END 

truth_table 
f[A.B]->Z} 
[0.0]~0: 
[0.1]~1: 
[0.2]~2: 
[0.3]~3: 
[1.0]~1: 
[1.1]~2: 
[1.2]~3: 
[1.3]~4: 
[2.0]~2: 

[2.1]~3: 
[2.2]~4: 
[2.3]~5: 
[3.0]~3: 
[3.1]~4: 
[3.2]~5: 
[3.3]~6: 
END 

truth_table 
f~ 
[O.Or>(OJ: 
[0.1~(0]: 
[0.2).:>(0): 
[0.3)..>(0]: 
[1.0)..>(0]: 
[1.1 )..>[1 ]: 
[1.2]..>[2]: 
[1.3)..>[3): 
[2.0]..>(0]: 
[2.1)..>[2]: 
(2.2]..>[4]: 
[2.3)..>ll]: 
[3.0)..>(0]: 
[3.1]..>[3): 
[3.2]..>(6]: 
[3.3)..>[9]: 
End 

325 . 510 1.808 
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MODULE todos 

"entradas 

A1,AO,B1,BO llio 1 •• 4¡ 

"S:illidu de a suma 
S,R1,RO llÍD 19 •• 17 istype 'com'¡ 

A=(A1,AO]¡ 

8=(81,80]¡ 

R=(R1,RO]¡ 

truth table 
UA.B}.>[s,RJJ 
(O,OJ..:>f.O.O): 

- [0.1J..:>tf.1): 
(0.2)..:>tf .2): 
(0.3J..:>tf .3]: 
[1.0)..:>1,0.1]: 
[1.1)..:>1,0.0): 
(1.2J..:>tf.1): 
(1.3J..:>tf .2): 
(2.0)..:>(0.2): 
(2.1)..:>(0.1): 
(2.2)..:>(0.0): 
(2.3J..:>tf .1]: 
[3.1)..:>(0.3]: 
[3.1)..:>(0.2): 
(3.2)..:>(0.1]: 
[3.3]..:>(0.0]: 
end 
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~DULE su•c 
"en tradar; 
~n.Bn . Ci pin 1 . . 3 ; 
"salidas 
~~· Co_pio 19.13 istype •co•• ; 
"::"quat1ons 
So=An$Bn$Ci; 
~=An&Bn•Ao&Ci.Bo&Ci ; 
1~eclara t ions 
".set 
R=[Ci . An . Bo) ; 
x =. x .; 
test_ vectors 
(R- >[Sn . Co)) 
0 - >[x . x) ; 
1 - >[x . x) ; 
2 - >[x . x) ; 
3->[x . x) :1 
4-> (X. X) ; 
5 - >[x . x) : 
6 -> [x . x) ; 

J:,,- > [x . x) ; 
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MODULE~ 
"Entradas 
A.l pln 1.2; 
"Saldas 
Aeq8.Am.d.AmeB pln 19 .. 171stype 'com"; 
equallons 
MQI=!IAUJ; 
&!Jd=A&IB; 
!mili= !MI; 
test vectors 
1~) 
[0,0)->[1 ,O ,O); 
[0,1)->1.1.0,1); 
[1.0)->[0, 1,8); 
[1.1)->[1.0,0); 
END 

MODULE~ 
"Entradas 
A.l pln 1.2; 
"Saldas 
AeaB.AmyBArneB pin 19 .. 171stype 'com·; 
Truth table 
trui=>(AeQB.AnlyR.ArnaS]) 

. [0.0)->[I,O.t): 
[0.1)->I,U.1]: 
[1.0)->[0.U]: 
[1.1)->[I .O.t): 
llnt v-rs 
ll!.ir>CAuB.AmvB.AmtiJ) 
(0,0)->[I.O,(JJ; 
(0,1)..>(0.0.1]; 
[1.0)->(0.1 ,(JJ: 
[1 .1)..>[1.0.0]; 
END 
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MODULE~ 
"Entradas 
a» pin 1.2; 
"Salidas 
AtQQ.AmvB.AmeB pin 19_17 istype "com"; 
equatlons 

when A=B then Ae.Q.B=1; 
when A>B then ~=1; 
when A$..8 then AmeB=1; 
test_vectors 
IIA.IU->lAeaB,AmvB.AmeB1) 
1,0.0)-->[1 ,0,0]; 
[0.1]-->1.0.0.1); 
[1 ,0]-->1.0, 1,0); 
[1.1]-->[1 ,0,0]; 
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MODULE campara 

·entradas 

Al, AO, 81, 80 Rl9 1 •• 4; 

f\1-AO 

Almft , Am!J, a!!!d eiJ1 19 .. 17 istype 'com'; 

A=[A1, AO]; 

B=[B1, BO]; 
equlltions 

When A== B then Ae.Q&=l; 

When A> B then Amd=l; 
When A < B then Am..eB= 1; 

End 

o 
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'13 ---. 
A2 ...-. 

A-1 ---. 
Ao ----p 

S3 ___.. 
102 ___... 
131 .__... 

\ 

.9:) ----. ~-----~ 

MOOUU compara 
·entradas 
A3 •• AO, 83 •• 80 IW! l •• B; 

-5!U!W 
b.lll!, lml!.J, aJnd e.ill 19 .• 17 istype 'com'; 

~ 
1 A= [A3,A2,Al,AO]; 
~ 

8=[83,82,81,80]; 
1- equations 

1 When A== 8 then ~= 1; 

~ 
· When A> 8 then ~=1; 
. When A< 8 then ~=1; 
End 
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Entradas 

A3,B3 11.2,82 A1,B1 M,B8 

A3>63 X X X 

A3<63 X X X 

A3=83 A2>S2 X X 

A3=83 A2<82 X X 

A3=83 A2=82 Al.>S1 X 

A3=83 A2=82 Al.<B1 X 

A3-63 A2=82 Al.=81 AO>BO 
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A rcb.lvo _eo 

=.x.: 
"Entradas 
A.B.e ptn 1.2.3: 
"Salidas 

UP.CP.DP.M pln 19 .. 16 1stype 'dc,com'; 
"SET 
E=IA-B.C]: 
truth_taJe 
fE->(UP.CP.DP.MJI 
0->[8.0. U]: 
2->Cx..x.d): 
1->(1. o .• .o): 
3->[8. 1 •• .o): 
4->(x ~ 1]: 

. --- S->[ll X 1]: 
6->[lt X 1): 
7 ->(0. o. 1.0]: 

uP (A-\ B 1 e) :::.. B 1 e 

CP ('\- 1 ~ 1C \-::_ A 1 B 

PPc-A,B¡c\=- ~ 

M ( P._.~_ \?:>
1 

e)-::: E,c_J ·t A~¡ 

~ -- -
515 D Z8IJ •• 

UP 

ep 

DP 

K 

6011 

TEST_ VECTOR$ 
(E->[LP,CP .DP]) 
0->[x. x. x]; 
1->(x. X, X); 
2->[x. x. x]. 
3->[x. x. x]. 
4->(X, X, X), 
5->[x. x. x); 
6->[x. x. x]. 
7->[x. x. x); 

EN:> 

= ( e & 

= ( B & 

! ( !A 

!B 

!A 

) ; 

! ( e & B 

) ; 

) ; 

1 !B & !A 

BDD 

) ; 

- --< 

.~ 



{\A \-e~ co\e~ e 1 .3o-Morz:o- \a 

t\emp Lo de ctn-+uron de Je9(...¡rt clod 
S'e c:\e,Se_Q d~~e7fe:iv un Cl'f cvl-+o 9Le avtS'e_ cuordo 01 l<ju'lO de 

las -pe~~Cf\OS de 1a~ aste~ ~lon-k:'fo~ NO se ho pc.e~-\-o 
e\ cttr\-u-ch L eAcend'er\o\CJ <fl LE D 1 F) 1 Sl"é'r'Y\'fHf. qt.e ho'1c 0 \~en 
El\ e\ a~ i ~n-\-o ':) e\ coc \r\e... es+e ef\ ll\OícYlQ .. ?oro c\\o S'e 

d~s pene d::' 5 -SeAs-oves: 

..._Dos e(\ -e\ s.ts+emo de en9on c he de \o~ c\f'l+vvmes 
1 

U'O po. ra 

e\ ccndvc4or Ccc \ y o+ro po.ro e\ QccrY\(;Xfñan{e_ (cA-) o s~ 
sa \ (do -e-0 V\ ..1_ s t No -kr"emos e\ cM~ vr-cn ~-l-o L) U\ () 

ef\ ro~o cCI\-ho'fí' o . 

- 'DC6 SensoYe.~ rno~ qce no Qvtson Si ha~ o 1 9 L/ €() S>etr+a do é:'() 

el A-<;;., err+c de\ ccnduc-+c<- CAe\ a en el de\ ocompc.nan f-e (f\AJ. 

Un A ~(\dtco la p,¡e_~cnct'a d? o\c_}--\e-n C\ e\ a~ l €r'r+o 

to 00Sel"\c ;' O . 

- -Adema -:s h~ o+rct S-enq\ dt':" ~en-\- vol ~Le no~ ind l•co cuando e\ 
(eche e")~d e(\ r'(lG Yc\tla b = ¡) l) Cuordc e_s--\-o pa ra do {~--=:..G) 

S 
op,\\ 

\ft\~v Ck z~-~~ 0 ~...__(\1 u dcv 2.,. (\ l<.f 2 8 "'3> 

rr,vv de {61(\ 8'o C ctY\ 'L Sn ~ '{ B S 
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J);plntC..I'c.í1eS j 
1 Coc~_~¡:lc;.r_ P r e> cesa Ul -e 1 cua \ se ob+i en e '-" cod ''"\ ú -

pQfa c.o do vna de_ las \JOS \ b\es en-\- (O~ _ 

L(oo,cp Comb if\DIC I' cA de '2- tc¡nos qc.,c -\(ene ú'l de-\evm l' f1a.olo J 
\lp\cf der'I+Yo de un S tskma dqbl-ecldo , __ _ 

'PrtGn_do.d A(\-\en' ov ,dod d-e ct\9 0 v-espcc-+o de e-ha Co.SQ, -l 
e n -\¡ e(Yip:- 1 en o rden . 

Gn cod1 .f\' codcv de_ p n·on' dod 

C\ 3 b i -\ 15 ck so \ 1 d q ' -

L1- .___. 
L~~ 

L'5 _____. 

J 
l --
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Lo __. '-------J 
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Jete ~e r e\ (l<JherC ert Co J_ ,• 5=-\ O 
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-~- ¡ 

_j 
- -j 

Ccn o ero ev'\-\-v-odas. ~ --\-rene() 2S~ pos.! ble.s COYlÚi t'\Qct' Olé'~ ~ 
Gn e& k qemplo no e;; re=o<I'O 1 r> +odas -lodo:, ~o l 

q ce 9 ro ero~ ol 'D:n t+ ca re (.,X.) . ~ 

E!\ \os c OY! b'' ACtC~cY\.-e :J de et~+-rodo , se (Ju:__de v-ep veJen-lo v 

e'~ ccm p o (-fom¡-en+-o eJe\ codtf'¡ ' Cocl a OC 'P YI'Cvl'dac( COY1 .solo i 
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l'a bJo_ de_ Verdad ___ .,__-

-
l1 u IS u u u 

1 ' ( 

o 1 

o o 1 ' ' ( 

o o o 1 

o o o o 1 -
o o o o o 1 

o o o o o o 

o o o o o o 
-- - · o o o o o o 

é'll A &L- \~ ül 

X = . X: . ; 
L7 . . LO pin 1 .. 8 ; 
·•sal. idas 
S2 .. SO pi.n 19 .. 17 i.st:ype "dc.com• ; 

u 

' 

J 

1 

o 

o 

Truth_tabl.e 
([L7 . L6.LS.L4.L3 . L2 . L1.LO) - >(S2 . S1 . SO]) 
[1 , x . x . x , x . x.x , x] - >(1.1 . 1) ; 
[0 . 1 . x . x . x.x.x.x] - >(1.1 . 0) ; 
[0 . 0 . 1 . x . x.x . x . x)->(1.0 . 1] ; 
[0 . 0 . 0 . 1 . x.x . x . x] - >(1.0.0] : 
[o . o . o . 0 . 1 . x . x . x] - >(0.1 . 1) ; 
[0.0 . 0.0 . 0 . 1 . x . x] - >(0.1 . 0) ; 
[O . o . o . o . o . o.1.xJ - >[0 . 0 . 1J ; 
[O . O . O.O.O.O.O.x] - >(0.0 . 0) : 

te:st_vectors 
([L7.L6 . L5.L4.L3 . L2.L1.LO) - >(S2 . S1 . SO]) 
(1 . x . x . x . x . x . x.x] - >(1 . 1.1] ; 
[0 . 1 . x . x . x . x.x.x] - >(1 . 1 . 0] ; 
[0 . 0 . 1 . x . x . x.x.x]->(1 . 0 . 1] : 
[0 . 0 . 0.1 . x . x . x.x) - >(1 . 0 . 0] : 
( 0 . 0 . 0. 0. 1 . X . X . X)-> ( 0 . 1 . 1) ; 
[0 . 0 . 0.0 . 0 . 1.x.x) - >(0.1.0J; 
[O . o . o . o . o . o . 1.x)->(0 . 0 . 1] : 
[O.o . o . o . o.o.o.x] - >(O.O.OJ~ 
END 

u 

' 
' 
J 

1 

o 

-· 
sa St ,. 
1 1 1 

1 1 o 
1 o 1 

1 o o 
o 1 1 

o 1 o 
o o 1 

o o o 
o o o 

"Entrad.rt:o 
x =. x.; 
L7 .. LO pin l .. 8 ; 
.. Sal idao 
52 .. SO pin 19 .. 17 istypo "dc.co•• 
S = (S2.Sl . SO) ; 
equa~.ions 
when L7 then S = 7 ; 
when !L7&L6 then S = 6 ; 
when fL7&1L6&LS then S • S ; 
whan !L7&!L6&fLS&L4 then S = 4 ; 
when fL7&!L6&fLS&IL4&L3 tben S = 3 : 
when !L7&!L6&fL5&1L4&fL3&L2 then S = 2 ; 

~ --- .., 

whon !L7&!L6&fLS&fL4&fL3 &!L2&Ll then S = l aloe S = O ; 

test._ vectors 
([L7 . L6 . L5.L4 . L3 . L2 . Ll . LO) -> (S2,Sl . SOJ) 
[I , x , x.x . x . x . x , x) - ~(1 . 1 . 1) : 
(O . l . x . x , x . x , x . x) -~ (1 , 1 . 0) ; 
(O . O . l . x . x , x . x . x) - ~(~ . 0 . 1) ; 
[O . O . O , l . x , x . x . x] -~ (1 . 0 . 0) : 
{0 . o. O . O . l . x . x . x) -> [0 . l . 1) ; 
(O . O , O . O . O . l . x . x) -~ (0 , 1 . 0) ; 
( 0. 0 . 0 . 0 . 0 . 0 . 1. X) - > ( 0 , 0 . 1] ; 
[O r O o O • O • O • O • O • X] - ~ (O 0 O 0 O J ; 
4MD 
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11 A • e L7 LS L5 u L3 l2 L1 LO 

• o o o 1 1 1 1 1 1 1 o 
1 o o 1 1 1 1 1 1 1 o 1 

2 o 1 o 1 1 1 1 1 o 1 1 

l o 1 1 1 1 1 1 o 1 1 1 

4 1 o o 1 1 1 o 1 1 1 1 

S 1 o 1 1 1 o 1 1 1 1 1 

• 1 1 o 1 o 1 1 1 1 1 1 

7 1 1 1 o 1 1 1 1 1 1 1 

Decodif'l'cockr d:- Be O o ~~e~ S'e<;Jmef\+c~ 

gcO Ccd.~~o Thc ivra \ (o _q) expresado en -~7'{)orto 
Loooo - \QO \ J 1 cado d \9\-\-0 det dec.\ma \ se tep tesen-lo ro( 
c._vo-ho bl+<;; e\emr\o .!..JG-iaCto\ o\ oo O !lo o 11 ~ lo O O (Bco) 
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10\o:s-h·a r YéSV W-o.do~) ccmpc.e.s-+o pcx LE0 1 'S L 'D1' odcs en'\(~ore,S 
dé: \vr \ d~s-1·-v-ibv,' dc& d<:> ~ \ Scef-k ~ce ~e p'--c{:fef\ mo~+rav 
lo~ Ó.ICJI+CJ de\ O a\ 9. 
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MODULEBCD7 
"Em'adas 
A.B.C.D PIN 1.2.3.4: 
"Saidas 
a,b.c.d.e.tg pín 16,17.18,12.13.15,14 ~ 

·~*· : 
S= [A.B.(;.I)]: 
·Tabla de verdad para Cátodo Común 
truth table 
([S~>[a,b.c . d.e.f.g]) 

[OJ-> [1.1.1.1.1.1.0): 
(1)-> (0 •• ,1tJ.O.O.O): 
[2)-> (1.1.0.1.1.0.1); 
(3)-> (1.1.1.1.0.0.1): 
(4)-> (0.1.1.0.0.1,1): < 

(5]-> [1.0.1.1.0.1.1]: . / 
(6)-> (,x .. 0.1.1.1.1.1):
[7)-> [1.1.1.0.0.0,0):/ 

,/'/ 
f.BJ-> (1.1.1.1.1.1.1): ~ 
[9)-> [1.1.1 .. x .. 0.1.1Jv 
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TRUTh TABLE TEST_VECTORS 
(X->Y) - . (X->Y) 
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5->8; 
6->9; 
7->10; 
8->11; 
9->12; 

. 1->4; 
2->5; 
3->6; 
4->7; 
5->8; 
6->9; 
7->10; 
8..>11: 
9->12; 
END 
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MODULE EXAIKEN 
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• E 'A l4l1 

Entr d 

E.F.G.H PIN 1 .. 4: 

Truth_Tab .. 
(X-> Y} 
3->0: 

Test vectors 
(X-> Y} 
3->0: 
4..:>1; 
5..:>2; 
6..:>3; 
7->4: 
8..>11: 
9..>12: 
10..>13: 
11..>14: 
12..>15; 
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I..J.K.L pin 16 .. 19 1stype com : 
X•[E.F.G.H]: 
V•(l.J.K.L]: 
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MODULE xlw! 
"convertidor de 2A21 a BCD 
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"Salidas 

o 

C> 

o 

'A 

'f.. 

" ;A 

i 

,X 

1 

) 

1 1 

o 
o 

~ pin 19 .. 16 1!Ma '~~&~'; 
M-[l...l.li.l.] ; 
N-[8&&J;H; 

o 

o 
1 

o o 
y_ X 

X X 

~ '1 

y:_ '( 

'x V. 

X 'x: 
o 1 

OJ 

1 1 ( 1 

o o 
OJ J 

truth tJ!llt 
(M..>N) 
0..>0; 
1..>1; 
2..>2; 
3..>3; 
4..>4; 
11..>5; 
12..>6; 
13..>7; 
14..>8; 
15..>9; 
END 
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MODULE m 
"corwertidor de 5211 a BCD 
"Entradas 
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W=(~J; 
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(Y->W) 
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12->7; 
14->8; 
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