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L a f a m i l i a CMOS, a p e s a r d e t e n e r c a r a c t e r &iacute; s t i c a s q u e J a s i n g u l a r i z a n
d e otras f a m i l i a s l &oacute; g i c a s , n o h a t e n i d o u n a a c e p t a c i &oacute; n t a n g r a n d e e n
n u e s t r o m e d i o c o m o ] a t e c n o l o g &iacute; a TTL.
U n a r a z &oacute; n para e l l o p o d r &iacute; a s e r
el c u i d a d o con el que se debe m a n i p u l a r los c i r c u i t o s i n t e g r a d o s de
esta
familia,
tecnolog&iacute;as.
o tambi&eacute;n
su
costo
superior
c o m p a r a d o con
Sin e m b a r g o , l o s c i r c u i t o s i n t e g r a d o s CMOS
otras
ofrecen
v a r i a s v e n t a j a s que c o m p e n s a n el i n c r e m e n t o de p r e c i o y de h e c h o el
r e s u l t a d o f i n a l p u e d e ser m e n o s c o s t o s o que si se h u b i e r a d i s e &ntilde; a d o con
otras f a m i l i a s .
Entre
las
caracter&iacute;sticas
especiales
que
ofrecen
los
circuitos
i n t e g r a d o s CMOS, s e t i e n e n l a s s i g u i e n t e s :
- Baja d i s i p a c i &oacute; n de p o t e n c i a
- B a j o s t i e m p o s de p r o p a g a c i &oacute; n
- I n m u n i d a d al r u i d o del 50% a p r o x i m a d a m e n t e
Esto d a l a v e n t a j a d e p o d e r d i s e &ntilde; a r n u e s t r o s d i s p o s i t i v o s c o n f u e n t e s
de a l i m e n t a c i &oacute; n m&aacute;s peque&ntilde;as, pues la d i s i p a c i &oacute; n de p o t e n c i a es
m e n o r si se u t i l i z a c i r c u i t o s integrados CMOS.
D e la m i s m a m a n e r a ,
s e g u r a m e n t e no se r e q u e r i r &aacute; de v e n t i l i a d o r e s u o t r o s m &eacute; t o d o s de
enfriamiento
que
t e c n o l o g &iacute; a TTL.
posiblemente
ser&iacute;an
necesarios
si
se
utiliza
De lo d i c h o a n t e r i o r m e n t e se desprende Ja n e c e s i d a d
d e i n c o r p o r a r l a t e c n o l o g &iacute; a CMOS e n n u e v o s d i s e &ntilde; o s , p e r o t a m b i &eacute; n s e
h a c e necesario disponer de una forma
r &aacute; p i d a para
comprobar
el
f u n c i o n a m i e n t o d e c i r c u i t o s i n t e g r a d o s CMOS.
Es necesario tambi&eacute;n aprender a d i s e &ntilde; a r u t i l i z a n d o otras t e c n o l o g &iacute; a s y
m&aacute;s
q u e n a d a saber
combinar
las ventajas
de cada
una
en una
determinada aplicaci&oacute;n.
La p r e s e n t e (tesis) t i e n e por objeto d i s e &ntilde; a r y c o n s t r u i r un p r o t o t i p o de
un p r o b a d o r de c i r c u i t o s i n t e g r a d o s de la f a m i l i a CMOS.
El e q u i p o de
prueba esta basado en un m i c r o c o n t r o l a d o r del tipo 875] que tiene por
f u n c i &oacute; n a p l i c a r los n i v e l e s l &oacute; g i c o s a l o s p i n e s d e l c i r c u i t o i n t e g r a d o
e n prueba
seg&uacute;n l o s d a t o s
recibidos
de un c o m p u t a d o r persona]
m e d i a n t e e] puerto serial.
El p r o t o t i p o d e s a r r o l l a d o p e r m i t e :
Probar las funciones l&oacute;gicas de los circuitos integrados de la
f a m i l i a CMOS.
- P o l a r i z a r l o s c i r c u i t o s i n t e g r a d o s a p r o b a r s e con l o s s i g u i e n t e s
v o l t a j e s : + 5 V / G N D , +5V/-5V, + 9 V / G N D , + 9 V / - 9 V .
- Enlazar
e] equipo con un c o m p u t a d o r persona] m e d i a n t e puerto
s e r i a ] , p a r a l o c u a l se d e s a r r o l l a el s o f t w a r e r e q u e r i d o a n i v e l de PC
u t i l i z a n d o QBASIC para realizar las siguientes tareas:
- Seleccionar e] t i p o de circuito i n t e g r a d o
- S e l e c c i o n a r los v o l t a j e s de p o l a r i z a c i &oacute; n
- O b t e n e r de una librer&iacute;a la t a b l a
de v e r d a d c o r r e s p o n d i e n t e a los
circuitos integrados que pueden probarse
- E n v i a r al e q u i p o l o s d a t o s n e c e s a r i o s p a r a p o d e r r e a l i z a r u n a p r u e b a
de funcionamiento.
- P r e s e n t a r en la p a n t a l l a el r e s u l t a d o de l a p r u e b a .
- Permite actualizar la librer&iacute;a con nuevos circuitos integrados.
El equipo tiene la v e n t a j a de polarizar con varios v o l t a j e s , p o s i t i v o s y
negativos.
Los probadores
p o l a r i z a n a -f5V y GND,
comerciales por lo general
solamente
m i e n t r a s que m u c h a s a p l i c a c i o n e s p u e d e n
e s t a r fuera de este r a n g o de v o l t a j e .
A p e s a r de &eacute;sto su t a m a &ntilde; o no es
muy grande, h a c i &eacute; n d o l o un equipo p o r t &aacute; t i l y muy f&aacute;cil de usar, pues se
&iacute; i e n e un c o m p u t a d o r persona] como in&iacute;erfaz entre el p r o b a d o r y el
usuario.
L a m a y o r d i f i c u l t a d e n el d i s e &ntilde; o d e l e q u i p o c o n s t i t u y e l a e l a p a d e
c o n v e r s i &oacute; n de n i v e l e s l &oacute; g i c o s de CJvIOS a TTL y v i c e v e r s a . Esla e t a p a
es i n d i s p e n s a b l e si se desea p o l a r i z a r con d i f e r e n t e s v o l t a j e s .
La no
existencia de c o n v e r t i d o r e s b i d i r e c c i o n a l e s oblig&oacute; a la u t i l i z a c i &oacute; n de
interruptores
anal&oacute;gicos
para
habilitar
solamente
uno
de
los
convertidores de cada l&iacute;nea de datos a un d e t e r m i n a d o m o m e n t o ,
d e p e n d i e n d o de su funci&oacute;n.
Con el fin de l i m i t a r el n &uacute; m e r o de c i r c u i t o s i n t e g r a d o s r e q u e r i d o s p a r a
la i m p l e m e n t a c i &oacute; n del equipo se prefiri&oacute; u t i l i z a r el m i c r o c o n t r o l a d o r
8 7 5 1 , p u e s al t e n e r EPROM i n t e r n a evita la n e c e s i d a d de i n c o r p o r a r
una EPROM e x t e r n a para e ] p r o g r a m a d e l m i c r o p r o c e s a d o r , a s &iacute; c o m o
circuitos integrados adicionales.
Debido
a que
el
microcontrolador
del
equipo
de prueba
realiza
&uacute; n i c a m e n t e e n r u t a m i e n t o de datos y no procesamiento, basta con
a l m a c e n a r l a s c a r a c t e r &iacute; s t i c a s de los c i r c u i t o s i n t e g r a d o s a p r o b a r s e en
una
l i b r e r &iacute; a en el c o m p u t a d o r p e r s o n a l .
Este es el e n c a r g a d o de
s e l e c c i o n a r y probar Jos circuitos i n t e g r a d o s .
Cualquier computador
p e r s o n a l q u e t e n g a p u e r t o s e r i a l p u e d e s e r u t i l i z a d o c o n el e q u i p o d e
p r u e b a , l o q u e v u e l v e al p r o b a d o r m u y v e r s &aacute; t i l .
F i n a l m e n t e se escogi&oacute; la t &eacute; c n i c a de &quot;wire-wrapping&quot; por r e s u l t a r m&aacute;s
c &oacute; m o d a y r &aacute; p i d a que la c o n s t r u c c i &oacute; n de un circuito impreso.
Adem&aacute;s
el r e s u l t a d o f u e u n e q u i p o d e m e n o r e s d i m e n s i o n e s q u e l o q u e s e
h u b i e r a t e n i d o con otra l&eacute;cnica.
CAPITULO J I
D E S C R I P C I &Oacute; N DEL EQUIPO DE P R U E B A
EJ e q u i p o d e p r u e b a t i e n e p o r f u n c i &oacute; n v e r i f i c a r
l&oacute;gico
de
circuitos
&quot;funcionamiento
integrados
l&oacute;gico&quot;
nos
de
la
referimos
el f u n c i o n a m i e n t o
familia
a
la
CMOS.
tabla
de
Con
verdad
c o r r e s p o n d i e n t e a l a serie d e l c i r c u i t o i n t e g r a d o .
2.1.- TECNOLOG&Iacute;A CMOS: ESTRUCTURA Y FUNCIONAMIENTO
En m u c h o s aspectos, la f a m i l i a CMOS p o d r &iacute; a c o n s i d e r a r s e como la
f a m i l i a l &oacute; g i c a i d e a l . D i s i p a poca p o t e n c i a , s u t i e m p o d e p r o p a g a c i &oacute; n
es r e l a t i v a m e n t e bajo ( a u n q u e m&aacute;s a l t o que el de la f a m i l i a TTL) y
t i e n e u n a i n m u n i d a d a l r u i d o i g u a l al 5 0 % d e l a v a r i a c i &oacute; n l &oacute; g i c a .
E n p r i m e r l u g a r l a f a m i l i a CMOS d i s i p a baja p o t e n c i a .
T&iacute;picamente,
la d i s i p a c i &oacute; n e s t &aacute; t i c a de p o t e n c i a es de 10 nW por c o m p u e r t a q u e es
debido al f l u j o de corrientes de fuga. La potencia activa d e p e n d e del
voltaje de la f u e n t e de poder, frecuencia, carga de s a l i d a y t i e m p o de
s u b i d a , pero t &iacute; p i c a m e n t e la d i s i p a c i &oacute; n de una compuerta a I M h z con
una c a r g a de 50 pF es m e n o r a 10 m W .
En s e g u n d o l u g a r l o s r e t a r d o s de p r o p a g a c i &oacute; n en CMOS son c o r t o s ,
aunque
no
se
aproximan a
cero.
Dependiendo
del
voltaje
de
a l i m e n t a c i &oacute; n el r e t a r d o a trav&eacute;s de u n a c o m p u e r t a t &iacute; p i c a esta en el
o r d e n de 25 ns a 50 ns.
A d e m &aacute; s , l o s t i e m p o s de s u b i d a y b a j a d a son
c o n t r o l a d o s , t e n d i e n d o a ser r a m p a s
y no f u n c i o n e s de e s c a l e r a .
T &iacute; p i c a m e n t e , t i e m p o s de s u b i d a y - b a j a d a t i e n d e n a ser de 20% a 40%
m &aacute; s l a r g o s q u e los r e t a r d o s d e p r o p a g a c i &oacute; n .
Finalmente,
la
inmunidad
a] r u i d o
se
aproxima
a l 50%,
siendo
t &iacute; p i c a m e n t e 4 5 % d e l rango l &oacute; g i c o t o t a l .
A p e s a r de que a n i v e ] de c o m p o n e n t e s , l a t e c n o l o g &iacute; a CMOS es m&aacute;s
costosa que l a t e c n o l o g &iacute; a TTL, el costo a n i v e l de s i s t e m a p u e d e ser
menor.
L a s f u e n t e s d e e n e r g &iacute; a e n u n s i s t e m a CMOS s o n m &aacute; s b a r a t a s ,
pues se pueden construir m&aacute;s peque&ntilde;as
y con m e n o r r e g u l a c i &oacute; n .
D e b i d o a l a s c o r r i e n t e s m e n o r e s , el s i s t e m a de d i s t r i b u c i &oacute; n d e la
fuente de energ&iacute;a puede ser m&aacute;s s e n c i l l o y por ende, m&aacute;s barato.
No
se r e q u i e r e de v e n t i l a d o r e s u otro e q u i p o de e n f r i a m i e n t o pues l a
d i s i p a c i &oacute; n es m e n o r .
A d e m &aacute; s , ya que se t i e n e t i e m p o s de s u b i d a y
bajada m&aacute;s largos, la transmisi&oacute;n de se&ntilde;ales digitales se vuelve m&aacute;s
s e n c i l l a , p u d i &eacute; n d o s e u t i l i z a r &iacute;&eacute;cnicas menos costosas.
P o r &uacute; l t i m o , n o h a y r a z &oacute; n t &eacute; c n i c a a l g u n a p a r a q u e l o s p r e c i o s CMOS n o
se a p r o x i m e n a l o s p r e c i o s TTL de hoy en d &iacute; a .
2 . 3 J CARACTER&Iacute;STICAS Y FUNCIONAMIENTO DE LA FAMILIA
CMOS 3
El c i r c u i t o CMOS b &aacute; s i c o es e] i n v e r s o r m o s t r a d o en la figura 2 . 1 .
C o n s i s t e en dos t r a n s i s t o r e s MOS de e n r i q u e c i m i e n t o , el s u p e r i o r de
c a n a ] P y el inferior de canal, N.
CANAL-P
CANAL-N
GND
FJGURA 2.3
Las f u e n t e s de p o d e r p a r a CMOS se d e n o m i n a n V^o y V S s, o V C c y
tierra
dependiendo
del
fabricante.
VDD
y
V^s
vienen
de
la
n o m e n c l a t u r a c o n v e n c i o n a l de circuitos MOS y se refieren al d r e n a j e
(&quot;drain&quot;) y f u e n t e (&quot;source&quot;).
Estos no se a p l i c a n d i r e c t a m e n t e a
CMOS ya que a m b o s s u s t r a t o s son en r e a l i d a d f u e n t e s .
V C c y GND
son, en c a m b i o , r e z a g o s de l a l &oacute; g i c a TTL.
Los n i v e l e s l &oacute; g i c o s en un s i s t e m a CMOS son V c c (&quot;1&quot; l &oacute; g i c o ) y t i e r r a
(&quot;O&quot;
l&oacute;gico).
Dado
que
un transistor
MOS
&quot;encendido&quot;
tiene
v i r t u a l m e n t e n i n g u n a c a i d a de v ol&iacute; aje en sus t e r m i n a l e s si no h a y
c o r r i e n t e f l u y e n d o a t r a v &eacute; s de &eacute;l, y d a d o que la i m p e d a n c i a de e n t r a d a
de un d i s p o s i t i v o CMOS es tan alta (la c a r a c t e r &iacute; s l i c a de e n t r a d a de un
t r a n s i s t o r MOS
es e s c e n c i a l m e n t e c a p a c i t i v a . , a s e m e j &aacute; n d o s e a una
1&quot;)
r e s i s t e n c i a de 10 &quot; Q. en p a r a l e l o con un c a p a c i t o r de 5 pF) que los
n i v e l e s l &oacute; g i c o s e n c o n t r a d o s e n u n s i s t e m a CMOS ser&aacute;n e s c e n c i a l m e n t e
i g u a l e s a las f u e n t e s de v o l t a j e .
Con
respecto
a
las
curvas
caracter&iacute;sticas
de
transistores
MOS,
p o d e m o s ver en la f i g u r a 2.2 l a s c o r r e s p o n d i e n t e s a t r a n s i s t o r e s c a n a l
N y c a n a l P de e n r i q u e c i m i e n t o . Si nos f i j a m o s en l a c u r v a V G S = ]5V
p a r a e l t r a n s i s t o r c a n a l N, p o d e m o s n o t a r q u e p a r a u n v o l t a j e V o s
c o n s t a n t e , el t r a n s i s t o r s e c o m p o r t a c o m o u n a f u e n t e d e c o r r i e n t e p a r a
YD.S m a y o r que Vos - VT (V-j- es el v o l t a j e de u m b r a l de un t r a n s i s t o r
MOS).
P a r a Vj; iS m e n o r que V G s - VT, el t r a n s i s t o r se c o m p o r t a
e s c e n c i a l m e n t e como una resistencia. Tambi&eacute;n se debe n o t a r que para
Vos m e n o r e s hay curvas s i m i l a r e s excepto que las m a g n i t u d a s de las
c o r r i e n t e s Jn.s s o n s i g n i f i c a t i v a m e n t e m &aacute; s p e q u e &ntilde; a s y q u e , d e h e c h o ,
Iras se i n c r e m e n t a a p r o x i m a d a m e n t e de forma p r o p o r c i o n a ] a] c u a d r a d o
de V G i S .
El t r a n s i s t o r cana] P exhibe caracter&iacute;sticas e s c e n c i a ] m e n t e
i d &eacute; n t i c a s , pero c o m p l e m e n t a r i a s .
O
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Si se i n t e n t a manejar una carga c a p a c i t i v a con estos d i s p o s i t i v o s ) se
p u e d e ver que e] c a m b i o i n i c i a l de v o l t a j e a t r a v &eacute; s de l a c a r g a t e n d r &aacute;
la forma de r a m p a d e b i d o a la c a r a c t e r &iacute; s t i c a de f u e n t e de c o r r i e n t e
seguido por un redondeo
debido a la caracter&iacute;stica
e m p i e z a a d o m i n a r c o n f o r m e V D S se a p r o x i m a a cero.
resistiva
que
R e f i r i e n d o esto
al i n v e r s o r b &aacute; s i c o CMOS d e l a f i g u r a 2 . 1 , c o n f o r m e V D S s e h a c e c e r o ,
VOUT se a p r o x i m a r &aacute; a V cc o t i e r r a d e p e n d i e n d o de c u a l t r a n s i s t o r esta
en c o n d u c c i &oacute; n , el c a n a l P o el c a n a l N.
Si se i n c r e m e n t a V c c , y por lo t a n t o t a m b i &eacute; n V ( l t S , el i n v e r s o r d e b e
manejar al capacitor en un rango mayor de voltaje.
Sin embargo, para
e s t e m i s m o i n c r e m e n t o d e v o l t a j e , l a c a p a c i d a d d e c o r r i e n t e (los) s e
h a i n c r e m e n t a d o a p r o x i m a d a m e n t e c o n el c u a d r a d o d e Vos y, p o r l o
t a n t o , los tiempos de s u b i d a y ' r e t a r d o s de p r o p a g a c i &oacute; n a trav&eacute;s del
i n v e r s o r m e d i d o s en la figura 2.3 se han r e d u c i d o .
CND
Van
10%7
90%
50%
90%
50%
50%
10%
50%
GND
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De ]o a n t e r i o r se ha v i s t o que para un d i s e &ntilde; o d a d o , y por t a n t o c a r g a
c a p a c i t i v a fija, i n c r e m e n t a r e ] v o l t a j e d e l a f u e n t e i n c r e m e n t a r &aacute; la
v e l o c i d a d d e l s i s t e m a . A l i n c r e m e n t a r VCG
se
incrementa la v e l o c i d a d
pero t a m b i &eacute; n a u m e n t a ]a d i s i p a c i &oacute; n de p o t e n c i a .
dos r a z o n e s .
E s t o es v e r d a d por
Primero, la p o t e n c i a CV 2 f se i n c r e m e n t a .
Esta es la
p o t e n c i a d i s i p a d a e n u n c i r c u i t o CMOS, o c u a l q u i e r c i r c u i t o q u e
m a n e j a u n a carga c a p a c i t i v a .
P a r a u n a carga c a p a c i t i v a d a d a y f r e c u e n c i a v a r i a b l e , l a d i s i p a c i &oacute; n d e
p o t e n c i a se i n c r e m e n t a con el c u a d r a d o del c a m b i o de v o l t a j e a t r a v &eacute; s
d e l a carga.
La segunda raz&oacute;n es que la p o t e n c i a VI d i s i p a d a en el c i r c u i t o CMOS
se i n c r e m e n t a con V C c ( p a r a V c c &gt; 2V T ).
C a d a vez que el c i r c u i t o
c o n m u &iacute; a , u n a c o r r i e n t e f l u y e m o m e n t &aacute; n e a m e n t e d e VCc
trav&eacute;s de ambos transistores de s a l i d a .
a
tierra a
Dado que los voltajes de
u m b r a l de los t r a n s i s t o r e s no c a m b i a n con el i n c r e m e n t o en V C C s el
r a n g o de v o l t a j e de e n t r a d a en el cual el t r a n s i s t o r s u p e r i o r y el
i n f e r i o r c o n d u c e n s i m u M a n c a m e n t e a u m e n t a c o n f o r m e Vcc a u m e n t a .
A l m i s m o t i e m p o , el V c c m &aacute; s a l t o p r o d u c e v o l t a j e s V o s m &aacute; s a l t o s q u e
t a m b i &eacute; n i n c r e m e n t a n la corriente ] DS .
Si el t i e m p o de s u b i d a de l a
s e &ntilde; a l d e e n t r a d a f u e r a cero, n o s e t u v i e r a f l u j o d e c o r r i e n t e d e s d e V C c
a t i e r r a e n e l c i r c u i t o . Esta c o r r i e n t e f l u y e p o r q u e l a s e &ntilde; a l d e e n t r a d a
t i e n e u n t i e m p o d e s u b i d a f i n i t o y, p o r t a n t o , el v o l t a j e e n l a e n t r a d a
se demora un tiempo finito pasando por la regi&oacute;n en que ambos
transistores
conducen
simult&aacute;neamente.
Obviamente.,
se
debe
mantener los tiempos de subida y b a j a d a en un m j n i m o para que la
p o t e n c i a disipada VI no sea alta.
Con respecto a l a s c a r a c t e r &iacute; s t i c a s de t r a n s f e r e n c i a , en ]a f i g u r a 2.4 se
p u e d e v e r los v a r i o s c a s o s c u a n d o V C c c a m b i a .
Se a s u m i r &aacute; que los dos
t r a n s i s t o r e s en e] inversor b&aacute;sico t i e n e n c a r a c t e r &iacute; s t i c a s i d &eacute; n t i c a s pero
c o m p l e m e n t a r i a s , a d e m &aacute; s de v o l t a j e s de u m b r a l iguales.
Se a s u m i r &aacute; ,
as&iacute; mismo, V T = 2V. Si V C c es m e n o r que el voltaje de umbral de 2V,
n i n g &uacute; n transistor p u e d e e n t r a r en c o n d u c c i &oacute; n y el circuito no p u e d e
operar.
Si Vcc
es
e x a c t a m e n t e i g u a l al v o l t a j e de u m b r a l e n t o n c e s se
esta en la curva m o s t r a d a en la figura 2.4a.
una hist&eacute;resis del 100%.
A p a r e n t e m e n t e se t i e n e
Sin embargo, no es en r e a l i d a d h&iacute;st&eacute;resis,
pues ambos transistores de s a l i d a est&aacute;n apagados y el voltaje de s a l i d a
esta f i j a d a e n l a c a p a c i t a n c i a d e l a c o m p u e r t a d e c i r c u i t o s s u c e s i v o s .
Si Vcc
es&iacute;a
e n t r e VT y 2V T ( f i g u r a 2 . 4 b ) 5 e n t o n c e s se t i e n e m e n o r e s
&quot; h i s &iacute; &eacute; r e s i s &quot; c o n f o r m e se a p r o x i m a a V c c = 2 V T ( f i g u r a 2 . 4 c ) . C u a n d o
V c c = 2V-j- n o se t i e n e &quot;hist&eacute;resis&quot; n i f l u j o de c o r r i e n t e d u r a n t e la
con m u t a c i &oacute; n de los transistores superior e inferior.
C u a n d o Vcc
e x c e d e 2V T l a s c u r v a s d e t r a n s f e r e n c i a e m p i e z a n a r e d o n d e a r s e ( f i g u r a
2 . 4 d ) . M i e n t r a s V J N pasa p o r l a r e g i &oacute; n d o n d e a m b o s t r a n s i s t o r e s e s t &aacute; n
i&iacute;l
(b&iacute;
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c o n d u c i e n d o , las corrientes que fluyen a trav&eacute;s de los transistores
c a u s a n ca&iacute;das de tensi&oacute;n
entre s u s t e r m i n a l e s , d a n d o &quot; J u g a r a ]a
caracter&iacute;stica redondeada.
C o n s i d e r a n d o e] r u i d o en un sistema CMOS, se debe e s t u d i a r al menos
dos tipos: i n m u n i d a d a] r u i d o y margen de r u i d o .
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L o s c i r c u i t o s CMOS t i e n e n u n a i n m u n i d a d a ] r u i d o t &iacute; p i c a d e 0.45 VccEsto s i g n i f i c a q u e u n a e n t r a d a e s p &uacute; r e a d e 0.45 V C c o m e n o s a l e j a d a d e
V cc o t i e r r a , t &iacute; p i c a m e n t e no se p r o p a g a r &aacute; por el s i s t e m a c o m o un n i v e l
l&oacute;gico err&oacute;neo.
Esto no s i g n i f i c a que no a p a r e c e r &aacute; una s e &ntilde; a ] a l a
s a l i d a del primer circuito.
D e hecho, h a b r &aacute; u n a s e &ntilde; a l d e s a l i d a c o m o
r e s u l t a d o d e l a e n t r a d a e s p &uacute; r e a , pero ser&aacute; r e d u c i d a e n a m p l i t u d .
M i e n t r a s esta s e &ntilde; a l se p r o p a g a a trav&eacute;s del s i s t e m a , ser&aacute; a t e n u a d a a&uacute;n
m &aacute; s p o r c a d a c i r c u i t o q u e pasa h a s t a q u e f i n a l m e n t e d e s a p a r e z c a .
T&iacute;picamente, no cambiar&aacute; n i n g u n a se&ntilde;al al nivel l&oacute;gico opuesto.
N o r m a l m e n t e l o s circuios CMOS t i e n e n u n m a r g e n d e r u i d o d e I V D C
s o b r e t o d o en el r a n g o de v o l t a j e y t e m p e r a t u r a y con c u a l q u i e r
c o m b i n a c i &oacute; n de entradas.
Esto e s s i m p l e m e n t e u n a v a r i a c i &oacute; n d e l a
e s p e c i f i c a c i &oacute; n de i n m u n i d a d al r u i d o , s o l a m e n t e que a h o r a se ha
s e l e c c i o n a d o u n j u e g o espec&iacute;fico d e v o l t a j e s d e e n t r a d a y s a l i d a .
En
otras p a l a b r a s , la especificaci&oacute;n dice que para que la s a l i d a de un
c i r c u i t o este d e n t r o de 0.1 V C c de
uri
n i v e l l &oacute; g i c o a d e c u a d o (V C c o
t i e r r a ) , d e b e t e n e r s e l a e n t r a d a m &aacute; x i m o 0.1 YCC n&iacute;as I V a l e j a d a d e l
voltaje apropiado.
Gr&aacute;ficamente se tiene lo siguiente:
F I G U R A 2.5
Esto es s i m i l a r en n a t u r a l e z a al m a r g e n de r u i d o e s t &aacute; n d a r p a r a TTL 3
que es 0.4V. ( f i g u r a 2.6)
I&quot;
FIGURA 2.6
2.1.2.-
DESCARGAS
EST&Aacute;TICAS
Y
SU
EFECTO
EN
T o d o s los d i s p o s i t i v o s CMOS, que se c o m p o n e n de p a r e s de MOSFETs
c a n a ] N y c a n a ] P c o m p l e m e n t a r i o s , son
susceptibles a da&ntilde;os
por
d e s c a r g a s d e e n e r g &iacute; a e l e c t r o s t &aacute; t i c a entre d o s p i n e s c u a l e s q u i e r a . Esta
sensitividad
a
la
carga
est&aacute;tica
es
debido
al
hecho
de
que
la
c a p a c i t a n c i a de entrada de la c o m p u e r t a (5 pF t &iacute; p i c a m e n t e ) en p a r a l e l o
con una resistencia de e n t r a d a extremadamente alta, se presta para una
a l t a i m p e d a n c i a d e e n t r a d a y p o r t a n t o a c u m u l a cargas e l e c t r o s t &aacute; t i c a s ,
siempre
y
cuando
no
se
tomen
medidas
de
precauci&oacute;n.
Esta
a c u m u l a c i &oacute; n de voltaje en la compuerta puede f &aacute; c i l m e n t e romper el
d e l g a d o a i s l a m i e n t o &oacute; x i d o d e la c o m p u e r t a ( 1 0 0 0 A), d e b a j o d e l a
porci&oacute;n met&aacute;lica.
Defectos
locales
como
agujeros
pueden reducir sustancialmen&iacute;e la resistencia
]Ox]06V/cm
hasta
3-4x106V/cm.
Este
microsc&oacute;picos
diel&eacute;ctrica
nuevo
valor
se
desde
8-
vuelve,
e n t o n c e s , e ] f a c t o r l i m i t a n t e p a r a d e t e r m i n a r el v o l t a j e q u e s e p u e d e
a p l i c a r s i n p r o b l e m a s a l a s c o m p u e r t a s d e d i s p o s i t i v o s CJvlOS.
C u a n d o un voltaje m&aacute;s alto, r e s u l t a d o de una descarga
est&aacute;tica, se
aplica a un dispositivo, un d a &ntilde; o p e r m a n e n t e puede ocurrir.
Tal d a &ntilde; o
p u e d e ser un c o r t o c i r c u i t o al s u s t r a t o , pin Vm:&gt;, pin Vss o a l a s a l i d a .
L a e l e c t r i c i d a d e s t &aacute; t i c a esta s i e m p r e p r e s e n t e e n c u a l q u i e r e n t o r n o .
Se genera c u a n d o dos m a t e r i a l e s diferentes se frotan entre s&iacute;.
Una
p e r s o n a q u e c a m i n a e n u n p a s i l l o p u e d e g e n e r a r u n a carga d e m i l e s d e
v o l t i o s . U n a persona t r a b a j a n d o e n c i m a d e un b a n c o , d e s l i z &aacute; n d o s e e n
la s i l l a o f r o t a n d o sus brazos contra la mesa puede d e s a r r o l l a r un
potencia] alto.
La
tabla
2.1
Speakman5
muestra
sobre
situaciones.
los
resultados
potenciales
del
est&aacute;ticos
trabajo
generados
realizado
en
por
diferentes
L a h u m e d a d a m b i e n t a l r e l a t i v a , p o r supuesto,, t i e n e u n
gran efecto e n la c a n t i d a d d e carga e s t &aacute; t i c a d e s a r r o l l a d a , p u e s l a
humedad
forma
una
v&iacute;a
de
descarga
a
tierra,
reduciendo
la
a c u m u l a c i &oacute; n est&aacute;tica.
CONDICI&Oacute;N
P R O M E D I O |V]
PICO |Vj
P E R S O N A C A M I N A N D O SO-
12000
39000
4000
13000
500
3000
3500
12000
500
3000
BRE ALFOMBRA
P E R S O N A C A M I N A N D O SOBRE VINIL
PERSONA T R A B A J A N D O EN
UNA MESA
I ) I P mi
16 P I N H S HN C A J A
PL&Aacute;STICA
m P DE 16 P J N E S EN T U B O
PL&Aacute;STICO PARA CJJ1PS
T A B L A 2 . 1 . - V o l t a j e s &laquo; e n e r a d o s e n 15%-30% d e h u m e d a d r e l a t i v a
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Con el fin de proteger la compuerta de &oacute;xido contra n i v e l e s m o d e r a d o s
de
descarga
e l e c t r o s t &aacute; t i c a , se
integrado mismo.
a &ntilde; a d e c i r c u i t e n a de p r o t e c c i &oacute; n
La figura
2.7
u t i l i z a d a e n d i s p o s i t i v o s CMOS.
una d i f u s i &oacute; n P
muestra
la protecci&oacute;n
a]
est&aacute;ndar
L a r e s i s t e n c i a serie d e 200Q u s a n d o
a y u d a a l i m i t a r l a c o r r i e n t e c u a n d o l a e n t r a d a esta
s u j e t a a una d e s c a r g a de v o l t a j e a l t o . A s o c i a d a con esta r e s i s t e n c i a se
t i e n e una
red
de
diodos
a
VDD
Q^e pro&iacute;eje
contra
transitorios
positivos.
Un d i o d o a d i c i o n a l a V S s a y u d a a d e s c a r g a r t r a n s i t o r i o s
negativos.
O Voo
&laquo;—&laquo;—&laquo;
ENTRADA
•
-O SALIDA
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F i n a l m e n t e s e d e b e r e c a l c a r q u e a l s e r estas c a r g a s e s t &aacute; t i c a s t a m b i &eacute; n
g e n e r a d a s por personas, se debe prestar especia] c u i d a d o al m a n i p u l a r
tales dispositivos.
Se debe e v i t a r diferencias de potencial entre pines
del circuito i n t e g r a d o . AI t r a n s p o r t a r o m a n i p u l a r d i c h o s dispositivos
s e debe p r o c u r a r u t i l i z a r e s p u m a c o n d u c t i v a o r i e l e s c o n d u c t i v o s .
En
el m e r c a d o existen f u n d a s p r o t e c t o r a s d e e s t &aacute; t i c a , p o r e j e m p l o d e l a
c o m p a &ntilde; &iacute; a 3 M, que
t i e n e n baja r e s i s t i v i d a d (&lt; 1 O 4 &iacute;7/s q . ) y son
p o l i &eacute; s t e r c o n capa m e t &aacute; l i c a .
Estas f u n d a s f u n c i o n a n b a j o e l c o n o c i d o
principio de la j a u l a de Faraday.
2.2.-
de
*
CONDICIONES A CONSIDERARSE
EN EL DISE&Ntilde;O DEL
EQUIPO
P a r a el d i s e &ntilde; o d e l e q u i p o d e p r u e b a e s n e c e s a r i o t e n e r e n c u e n t a i o s
siguientes requerimientos:
1.- I n t e r f a z p a r a c o m u n i c a c i &oacute; n s e r i a l d e l a h o r m a EJA-RS-232.
2.- F u e n t e s d e a l i m e n t a c i &oacute; n r e g u l a d a s p a r a v o l t a j e s d e a l i m e n t a c i &oacute; n a
los circuitos integrados.
3.-
C o n v e r t i d o r b i d i r e c c i o n a l de niveles l&oacute;gicos para cada pin del
circuito integrado bajo prueba,
4.- Los p i n e s del z &oacute; c a l o de p r u e b a s d e b e n ser c a p a c e s de p o l a r i z a r o
e n t r e g a r n i v e l e s l &oacute; g i c o s d e p e n d i e n d o d e J a f u n c i &oacute; n del p i n d e l c i r c u i t o
i n t e g r a d o en prueba.
].-
La c o m u n i c a c i &oacute; n e n &iacute; r e el c o m p u t a d o r p e r s o n a l y el p r o b a d o r de
c h i p s se r e a l i z a a t r a v &eacute; s d e l p u e r l o s e r i a l , por lo c u a l es n e c e s a r i o
a d e c u a r l a s s e &ntilde; a l e s d e d i c h o p u e r t o d e l c o m p u t a d o r a n i v e l e s TTL
u t i l i z a d o s p o r e l m i c r o c o n &iacute; r o l a d o r 8751, y v i c e v e r s a .
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2.-
Tanto
el
m&iacute;crocontroiador
como
la
mayor&iacute;a
de
c i r c u &iacute; ios
i n t e g r a d o s u t i l i z a d o s e n el e q u i p o d e p r u e b a est&aacute;n p o l a r i z a d o s c o n
+ 5V y GND, a e x c e p c i &oacute; n de l o s que r e a l i z a n l a c o n v e r s i &oacute; n de TTL a
RS-232 que se e n c u e n t r a n p o l a r i z a d o s con +/- 1 5V.
C o m o el p r o b a d o r de chips es capaz de p o l a r i z a r al c i r c u i t o i n t e g r a d o
en p r u e b a con d i f e r e n t e s v o l t a j e s , p o s i t i v o s y n e g a t i v o s , se d e b e
disponer de reguladores de voltaje variables, los mismos que son
c o n t r o l a d o s por el m i c r o c o n t r o l a d o r .
En c o n s e c u e n c i a se r e q u i e r e de
l o s s i g u i e n t e s v o l t a j e s p a r a p o l a r i z a c i &oacute; n y c o n v e r s i &oacute; n a n i v e l e s RS232:
- +/- 5V
- +/- 9V
- +/- 15V
3.-
D e b i d o a q u e el
circuito integrado bajo prueba podr&aacute; estar
p o l a r i z a d o con v o l t a j e s diferentes a Jos utilizados por los chips del
equipo probador, se requiere de l&iacute;neas bidireccionales
que
sean
capaces de convertir niveles l&oacute;gicos entre la circuiter&iacute;a del p r o b a d o r y
el c i r c u i t o i n t e g r a d o b a j o p r u e b a .
Como es posible imaginar., d e p e n d i e n d o del t i p o de c i r c u i t o i n t e g r a d o
que se pruebe, cada pin t e n d r &aacute; su funci&oacute;n p a r t i c u l a r .
Por ejemplo, el
pin # 1 4 en c h i p s CMOS de 14 p i n e s p u e d e ser en o c a s i o n e s e n t r a d a
p a r a p o l a r i z a c i &oacute; n p o s i t i v a , m i e n t r a s q u e e n u n chip d e otra serie p u e d e
ser e n t r a d a o s a l i d a de datos. El e q u i p o p r o b a d o r , por lo t a n t o , d e b e r &aacute;
fijar la d i r e c c i &oacute; n d e c a d a l &iacute; n e a d e a c u e r d o a ] a i n f o r m a c i &oacute; n e n v i a d a
p o r el c o m p u t a d o r p e r s o n a l .
4.-
De Jo anterior se desprende Ja n e c e s i d a d de que los dispositivos
de s a l i d a a l o s p i n e s del z &oacute; c a l o de p r u e b a sean c a p a c e s no s o l a m e n t e
de entregar los niveles l&oacute;gicos r e q u e r i d o s , sino a d e m &aacute; s tener la
c a p a c i d a d de manejar corrientes de p o l a r i z a c i &oacute; n por si requieren ser
utilizados como tales.
2.3.-
FUNCIONAMIENTO
BEL
EQUIPO:
DIAGRAMA
DE
BLOQUES V DESCRIPCI&Oacute;N
El d i a g r a m a 2 . 1 p r e s e n t a u n e s q u e m a g e n e r a l d e l p r o b a d o r d e c i r c u i t o s
integrados.
Como se m e n c i o n &oacute; a n t e r i o r m e n t e la selecci&oacute;n del circuito integrado se
l a r e a l i z a en el c o m p u t a d o r p e r s o n a l . A s &iacute; m i s m o , 1 o d a l a i n f o r m a c i &oacute; n
p e r t i n e n t e a los chips, sus t a b l a s de v e r d a d , p i n e s de e n &iacute; r a d a y s a l i d a ,
e &iacute; c s se e n c u e n t r a n
p r u e b a s del P C .
en una l i b r e r &iacute; a m a n e j a d a
por el p r o g r a m a de
DIAGRAMA 2.3
Para a u m e n t a r un circuito i n t e g r a d o a ]a l i b r e r &iacute; a , se debe seguir un
p r o c e d i m i e n t o en otro p r o g r a m a d e l PC, e] C1UB.EXE, en d o n d e se
. i n g r e s a n d a t o s c o m o serie, d e s c r i p c i &oacute; n , n &uacute; m e r o d e p i n e s , e n t r a d a s y
s a l i d a s y la t a b l a de v e r d a d .
E l m i c r o c o n &iacute; r o l a d o r d e ] e q u i p o de p r u e b a n o e s &quot; i n t e l i g e n t e &quot; , e n o t r a s
p a l a b r a s , no analiza informaci&oacute;n acerca
de] circuito i n t e g r a d o en
p r u e b a l i m i t &aacute; n d o s e a e n r u &iacute; a r los d a t o s r e c i b i d o s p o r el p u e r t o s e r i e a
los puertos p a r a l e l o s , y viceversa.
El e q u i p o se b a s a en un m i c r o c o n t r o l a d o r 8751 p a r a la r e c e p c i &oacute; n y
e n r u t a m i e n t o de d a t o s .
Un a r r e g l o de f l i p - f l o p s
e Interruptores
a n a l &oacute; g i c o s d e f i n e n y m a n t i e n e n e l s e n t i d o d e c a d a l &iacute; n e a , s e a como
e n t r a d a de d a t o s , p o l a r i z a c i &oacute; n a] chip o r e c e p c i &oacute; n de d a t o s d e s d e el
circuito integrado.
Para convertir
los n i v e l e s
l&oacute;gicos a diferentes
voltajes
seg&uacute;n
se
requiera, se incorpor&oacute; un arreglo de transistores bipolares de juntura
q u e t r a b a j a n en c o r t e o s a t u r a c i &oacute; n d e p e n d i e n d o del estado l &oacute; g i c o
requerido.
Estos t r a n s i s t o r e s s o n c o n t r o l a d o s p o r c i r c u i t o s i n t e g r a d o s
d e l t i p o M S 1 4 8 8 q u e e l e v a n e l v o l t a j e a p l i c a d o a la b a s e d e c a d a
t r a n s i s t o r al n i v e l n e c e s a r i o para a s e g u r a r su corte y s a t u r a c i &oacute; n .
As&iacute;
m i s m o , d e p e n d i e n d o d e l s i g n o d e p o l a r i z a c i &oacute; n q u e deber&aacute; t o m a r c a d a
pin del z &oacute; c a l o de p r u e b a s , se i m p l e m e n t o en e] a r r e g l o dos t i p o s de
t r a n s i s t o r e s , N P N o PNP.
La
f u e n t e de
digital mente
poder
por
independiente,
el
es
regulada y
variable,
microcontrolador.
mientras
que
las
La
variables
estando
fuente
positiva
controlada
de
y
5V
es
negativa
c o m p a r t e n e] t r a n s f o r m a d o r de &iacute;ap c e n t r a l y el s i s t e m a de c o n t r o l . Los
reguladores
de v o l t a j e
y sistema
de
filtrado
son,
por
supuesto,
independientes para cada uno.
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E] programa de pruebas
dispone de una opci&oacute;n de d i a g n &oacute; s t i c o en
d o n d e se comprueba e] voltaje existente en cada pin del z &oacute; c a l o para
v e r i f i c a r el c o r r e c t o f u n c i o n a m i e n t o del e q u i p o .
El
diagrama
de
bloques
2.2
muestra
m&aacute;s
detalladamente
f u n c i o n a m i e n t o del probador de circuitos integrados.
D I A G R A M A 2.2
el
3.1.- DISE&Ntilde;O DE LAS ETAPAS CIRCUITALES
S i e n d o e] probador de circuitos integrados un equipo que m a n e j a d a t o s
por el puerto serie y p a r a l e l o , as&iacute; como operaciones l&oacute;gicas, se
r e q u i e r e de un m i c r o c o n &iacute; r o l a d o r que sea capaz de r e a l i z a r estas tareas
en forma
sencilla.
El m i c r o c o n t r o l a d o r , el m i s m o que p e r m i t i r &aacute;
c o n t r o l a r por software
la f u e n t e r e g u l a d a , e n v i a r d a t o s a l chip e n
prueba y leer los resultados obtenidos, env i &aacute; n d e l o s luego m e d i a n t e
puerto
serie al
computador
personal,
ser&aacute; el INTEL
8751.
Se
s e l e c c i o n &oacute; este m i c r o c o n t r o l a d o r p o r h a b &eacute; r s e l o e s t u d i a d o y u t i l i z a d o
en l a b o r a t o r i o a m p l i a m e n t e .
D i s p o n e d e EPROM i n t e r n a c o n u n a
c a p a c i d a d de 4Kby&iacute;es, suficiente para la presente a p l i c a c i &oacute; n . A d e m &aacute; s ,
esta caracter&iacute;stica s i m p l i f i c a en gran m e d i d a la circu&iacute;&iacute;er&iacute;a del e q u i p o
pues
no
se
requiere
de
memoria
externa,
latcbes,
etc.
El
m i c r o c o n &iacute; r o l a d o r o p e r a c o n u n c r i s t a l e x t e r n o d e 7.3728 M h z .
Al no u t i l i z a r m e m o r i a externa para e] programa se d i s p o n e de t o d o s
los
puertos
para
e n t r a da / s a l id a
de
datos
y
se&ntilde;ales
de
control,
e l i m i n a n d o la n e c e s i d a d de a m p l i a r los puertos.
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Los p u e r t o s p a r a l e l o s O, 1 y 2 s e r &aacute; n u t i l i z a d o s para c o n t r o l de las
fuentes r e g u l a d a s , de los f l i p - f l o p s y e n v &iacute; o y r e c e p c i &oacute; n de los d a t o s de
prueba y polarizaci&oacute;n.
El p u e r t o 3 se u t i l i z a &uacute; n i c a m e n t e p a r a l a
c o m u n i c a c i &oacute; n seria] con el c o m p u t a d o r personal, espec&iacute;ficamente se
o c u p a n las l &iacute; n e a s RX y TX s o l a m e n t e .
El c u a d r o 3.1 m u e s t r a l a
f u n c i &oacute; n d e c a d a p i n d e J o s p u e r t o s p a r a l e l o s del m i c r o c o n t r o l a d o r :
PO.
0
1
2
o
4
5
6
7
PIN
39
38
37
36
35
34
OJ
O 1
32
USO
CLK
1L
V.R.
VSS
Z(20)
2(19)
2(18)
2(17)
Pl.
0
1
2
3
4
5
6
7
PIN
1
2
j•i
4
5
6
7
8
USO
2(3)
Z(4)
2(5)
Z(6)
Z(7)
2(8)
2(9)
2(10)
P2.
0
1
2
•o
4
5
6
7
PIN
21
-22
23
24
25
26
27
28
USO
Z(2)
Z(l)
Z(11)
Z(12)
Z(13)
2(14)
2(15)
2(16)
P3.
0
]
2
3
4
5
6
7
PIN
10
1]
12
13
14
15
16
17
USO
RXD
TXD
C U A D R O 3 . 1 . - A s i g n a c i &oacute; n de p j u e s d e p u e r t o s p a r a l e l o s deJ uC
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Para el m i c r o c o n t r o l a d o r se i n c o r p o r &oacute; un c i r c u i t o de reset b a s a d o en
una red R-C. P a r a su d i s e &ntilde; o se t o m &oacute; en c u e n t a e] t i e m p o de c a r g a de]
c a p a c i t o r de esta red.
EJ t i e m p o de c a r g a del c a p a c i t o r es de:
t &laquo; RC
t ~ 8.2K x 10 uF w 82 ms
L a f i g u r a 3.] m u e s t r a l a s c o n e x i o n e s d e l m i c r o c o n &iacute; r o l a d o r 8 7 5 1 ,
FIGURA 3.1
A
continuaci&oacute;n
se
proceder&aacute;
al
dise&ntilde;o
de
los
dem&aacute;s
m&oacute;dulos
mencionados anteriormente.
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3.1.1.-
I N T E R F A Z P A R A C O M U N I C A C I &Oacute; N S E R I A L ENTRE E L
C O M P U T A D O R Y EL EQUIPO DE PRUEBA .
Como se p u e d e notar en el diagrama de b l o q u e s del equipo, una de las
etapas
a
considerarse
es
3a
comunicaci&oacute;n
entre
el
PC
y
el
m i c r o c o n t r o l a d o r del equipo de pruebas.
Para m a n t e n e r la circuiter&iacute;a Jo m&aacute;s sencilla posible, as&iacute; como ahorrar
e s p a c i o al e q u i p o , se u t i l i z &oacute; un M C I 488 y un M C I 4 8 9 ,
Con &eacute;sto se
c o n s i g u i &oacute; a c o p l a r l a s s e &ntilde; a l e s d e -H2V y - ] 2 V del c o m p u t a d o r p e r s o n a l
a s e &ntilde; a l e s TTL u t i l i z a d a s por el m i c r o c o n &iacute; r o l a d o r .
C o m o el M C 1 4 8 8 y
el M C 1 4 8 9 son d i s e &ntilde; a d o s e s p e c &iacute; f i c a m e n t e p a r a este p r o p &oacute; s i t o , no se
requiere de elementos adicionales para su operaci&oacute;n.
3 . 1 . 2 . - R E G U L A D O R E S DE V O L T A J E
El equipo de pruebas requiere de fuentes r e g u l a d a s para los siguientes
prop&oacute;sitos:
P o l a r i z a r el m i c r o c o n t r o l a d o r 8751 a s &iacute; c o m o el r e s t o d e c i r c u i t o s
i n t e g r a d o s u t i l i z a d o s e n el e q u i p o .
- C o n t r o l a r el e s t a d o d e c o n d u c c i &oacute; n d e l o s t r a n s i s t o r e s d e s a l i d a .
- P o l a r i z a r el c i r c u i t o i n t e g r a d o en p r u e b a .
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El n u m e r a l 2,2 m e n c i o n a los voltajes requeridos de las fuentes.
C o m o se m e n c i o n &oacute; a n t e r i o r m e n t e , la f u e n t e de +5V es i n d e p e n d i e n t e
de
las
dem&aacute;s.
De
hecho,
t r a n s f o r m a d o r de e n t r a d a .
utiliza
un
bobinado
El t r a n s f o r m a d o r
v a r i o s b o b i n a d o s , uno de ellos con tap c e n t r a l .
separado
utilizado dispone
del
de
P a r a la f u e n t e de +5V
se u t i l i z &oacute; el b o b i n a d o de H O V a c a 9.45Vac, m i e n t r a s que para las
fuentes v a r i a b l e s p o s i t i v a y n e g a t i v a se u t i l i z &oacute; el de 15Vac de s a l i d a
con tap central (figura 3.2 y 3.3).
Todas las fuentes est&aacute;n conectadas
a la m i s m a r e f e r e n c i a de t i e r r a .
fv
F I G U R A 3.2
F I G U R A 3.3
fe
Para
las
fuentes
programables.
y escogen
variables
se
utilizaron
reguladores
de
voltaje
Las se&ntilde;ales de control provienen del microcontrolador
e n t r e +5V, -5V y + 9 V 5 -9V.
La f i g u r a 3.4 m u e s t r a el
esquem&aacute;tico correspondiente.
C o m o s e p u e d e ver, l a s c o m p u e r t a s
u t i l i z a d a s s o n d e l t i p o &quot;open
c o l l e c t o r &quot; ; c u a n d o s e a p l i c a u n a l t o e n la e n t r a d a d e l a s m i s m a s s e
o b t i e n e un bajo a la s a l i d a , en c a m b i o c u a n d o la e n t r a d a esta en b a j o ,
la s a l i d a se a c o p l a r &aacute; al v o l t a j e que se t e n g a en el t e r m i n a l ADJ d e l
regulador.
i
)
U.C.J1
MOt
&iacute;
KJI
]l
U
s POT
&Iacute;R'
R.
FIGURA 3.4
A c o n t i n u a c i &oacute; n se i n c l u y e n los c &aacute; l c u l o s n e c e s a r i o s p a r a d i s e &ntilde; a r la
f u e n t e a los v o l t a j e s r e q u e r i d o s .
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Para la fuente positiva t e n e m o s que:
V o u t = 1.25 (] + R &Uuml; / R 3 )
Si R 3 = 270 O y R a = 2 KQ
D o n d e R a = R4 + R5
Para V o u &iacute; = 9 V t e n e m o s q u e ,
R a ' = 1674 _Q, d o n d e R a ' = R j / / R
1674 = (R^
As&iacute;, R ] = J O . 3
Para Vout = 5 V tenemos que,
R a &quot; = 810 &iacute;l &laquo; R j / X R a / X R a
As&iacute;, R 2 &laquo; 1568 Q
La f u e n t e n e g a t i v a es de c a r a c t e r &iacute; s t i c a s i d &eacute; n t i c a s p e r o i n v e r s a s a l a
positiva, por 3o tanto Jos c &aacute; l c u l o s anteriores son t a m b i &eacute; n v &aacute; l i d o s para
esta fuente.
Sin embargo, se debe notar que la d i s t r i b u c i &oacute; n de pines
d e l r e g u l a d o r d e v o l t a j e n e g a t i v o d i f i e r e del p o s i t i v o .
3.].3.-
C O N T R O L DE L I N E A S DE D A T O S - C O N V E R S I &Oacute; N DE
NIVELES L&Oacute;GICOS
Debido a que se necesita m a n e j a r niveles l&oacute;gicos d i f e r e n t e s en la
c i r c u i t e r &iacute; a del p r o b a d o r y en el z &oacute; c a l o de p r u e b a s , se r e q u i e r e de un
c o n v e r t i d o r b i d i r e c c i o n a l de n i v e l e s l&oacute;gicos.
Bid&iacute;reccional, porque
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u n a d e t e r m i n a d a l &iacute; n e a p u e d e s e r e n t r a d a para u n t i p o d e c i r c u i t o
i n t e g r a d o o s a l i d a para otro.
Comercialmente no hay un
dispositivo
s e m e j a n t e , p o r l o q u e s e debe a c o p l a r d o s c o n v e r t i d o r e s ( d e s e n t i d o
opuesto) con a l g &uacute; n sistema de contro] que s o l a m e n t e h a b i l i t e uno de
los dos a la vez de a c u e r d o a la n e c e s i d a d .
capacidad
de probar
circuitos
P u e s t o que se esta en
i n t e g r a d o s de hasta
requerir&aacute; de 20 l&iacute;neas i n d e p e n d i e n t e s .
20
pines,
se
Cada l &iacute; n e a deber&aacute; tener su
propio sistema de control para sus dos convertidores opuestos.
Para
s o l u c i o n a r el p r o b l e m a con la m e n o r c a n t i d a d de l &iacute; n e a s de c o n t r o l se
opt&oacute; p o r u t i l i z a r u n f l i p - f l o p y u n i n t e r r u p t o r a n a l &oacute; g i c o p o r
cada
l &iacute; n e a . Todos l o s f l i p - f l o p s t i e n e n s u s e n t r a d a s d e r e l o j c o n t r o l a d a s p o r
e] m i s m o t e r m i n a ] d e l m i c r o c o n t r o l a d o r , d e f i n i &eacute; n d o s e en el m i s m o
i n s t a n t e el s e n t i d o de todas las l &iacute; n e a s que van al ch&iacute;p en prueba.
D e p e n d i e n d o del e s t a d o del t e r m i n a ] Q de ]os f l i p - f l o p s se h a b i l i t a r &aacute; o
n o e l i n t e r r u p t o r a n a l &oacute; g i c o , q u e d a n d o l a l &iacute; n e a como l e c t u r a o e s c r i t u r a
d e d a t o s r e s p e c t i v a m e n t e , c o m o s e p u e d e v e r e n l a f i g u r a 3.5.
F J G U R A 3.5
32
El p r o c e d i m i e n t o de s e l e c c i &oacute; n de e n t r a d a o s a l i d a es el s i g u i e n t e :
- P r i m e r a m e n t e se fija e] t e r m i n a l D d e l f l i p - f l o p a OL p a r a i n h a b i l i t a r
el i n t e r r u p t o r a n a l &oacute; g i c o y p o d e r escribir a] z &oacute; c a l o , o 1L para h a b i l i t a r
d i c h o i n t e r r u p t o r y l e e r del z &oacute; c a l o .
conectados
los
transistores
D e b i d o a ]a f o r m a en que est&aacute;n
de salida,
no
es
necesario
tener u n
i n t e r r u p t o r a n a l &oacute; g i c o en el c o n v e r t i d o r TTL -&gt; CMOS.
-
S e g u i d a m e n t e se a p l i c a un f l a n c o p o s i t i v o al t e r m i n a l CLK del flip-
flop
para
mover
el
dato
seleccionada la funci&oacute;n.
desde D
hasta
Q;
con
lo
que
queda
Esta selecci&oacute;n no v a r i a r &aacute; m i e n t r a s no se
a p l i q u e o t r o f l a n c o p o s i t i v o a l CLK, p u d i &eacute; n d o s e u t i l i z a r e ] m i s m o
t e r m i n a ] d e l m i c r o c o n &iacute; r o l a d o r para e l resto d e p r u e b a s .
P a r a J a c o n v e r s i &oacute; n de n i v e l e s TTL a CMOS se u t i l i z a un t r a n s i s t o r
bipolar de j u n t u r a por l&iacute;nea.
El m o t i v o d e u s a r t r a n s i s t o r e s
es para
d a r a l a s s a l i d a s d e l z &oacute; c a l o J a s u f i c i e n t e c a p a c i d a d d e c o r r i e n t e en
caso t e n g a n q u e c u m p l i r l a s f u n c i o n e s d e f u e n t e d e p o l a r i z a c i &oacute; n .
El
e s t a d o de c o n d u c c i &oacute; n de este t r a n s i s t o r es c o n t r o l a d o por una se&ntilde;al
del M C 1 4 8 8 que a su vez c o n v i e r t e el n i v e l TTL de +5V / G N D a -15V
/ -H5V, con l o que se a s e g u r a el corte y s a t u r a c i &oacute; n d e l t r a n s i s t o r .
Debido a que Jos pines del z&oacute;calo necesitan en ocasiones p o l a r i z a r
p o s i t i v a m e n t e y en ocasiones n e g a t i v a m e n t e , se opt&oacute;
por
utilizar
t r a n s i s t o r e s del t i p o NPN o del tipo PNP S seg&uacute;n el caso.
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L a f i g u r a 3.6 m u e s t r a l a s d o s s i t u a c i o n e s .
i
Como se p u e d e notar
s i e m p r e va a h a b e r un e s t a d o l &oacute; g i c o p r e s e n t e , p e r o d e b i d o a ]a
resistencia
implementada,
es
posible
para
el
circuito
integrado
s o b r e s c r i b i r u n e s t a d o l &oacute; g i c o s i n afectar s u f u n c i o n a m i e n t o .
F I G U R A 3.6
P a r a J a c o n v e r s i &oacute; n de CMOS a TTL se u t i l i z &oacute; un a r r e g l o de c i r c u i t o s
integrados MC14S9, seguidos por el interruptor a n a l &oacute; g i c o m e n c i o n a d o
anteriormente.
problema.
La
figura
3.5
muestra
como
se
solucion&oacute;
este
El z&oacute;calo u t i l i z a d o para las pruebas es &uacute;nico para todos los tipos de
c i r c u i t o s i n t e g r a d o s y t i e n e 20 pines.
habiendo
que
alinear
el
pin
EJ pin J O del z &oacute; c a l o es com&uacute;n,
inferior
derecho
de
los
circuitos
i n t e g r a d o s a p r o b a r s e c o n este t e r m i n a l d e l z &oacute; c a l o . P o r e j e m p l o , p a r a
un c i r c u i t o i n t e g r a d o de 14 p i n e s , el pin 7 se a l i n e a r &aacute; con el pin 10
del z&oacute;ca]o antes de insertarlo.
3 . 2 . - I M P L E M E N T A C I O N DEL CIRCUITO IMPRESO
D e b i d o a que e] d i s e &ntilde; o se o r i e n t &oacute; h a c i a un e q u i p o f &aacute; c i l de t r a n s p o r t a r
y u s a r } se vio la n e c e s i d a d de m a n t e n e r el t a m a &ntilde; o l o m&aacute;s p e q u e &ntilde; o
p o s i b l e . La t &eacute; c n i c a de &quot; w i r e - A v r a p p &iacute; n g &quot; r e s u l t &oacute; m&aacute;s p r &aacute; c t i c a y a su vez
m &aacute; s r &aacute; p i d a d e i m p l e m e n t a r q u e el u s o d e c i r c u i t o s i m p r e s o s .
Estos
&uacute; l t i m o s son m&aacute;s costosos y g e n e r a l m e n t e ocupan m&aacute;s espacio que una
p l a c a en &quot;wire-wrapping&quot;.
En el p r e s e n t e caso se s e p a r &oacute; el c i r c u i t o en dos p l a c a s i n d e p e n d i e n t e s .
Una c o r r e s p o n d i e n t e a la f u e n t e de p o d e r y o t r a p a r a el c i r c u i t o de
pruebas.
El e q u i p o r e q u i e r e d e s o l a m e n t e u n i n t e r r u p t o r d e e n c e n d i d o y u n
p u l s a d o r d e &quot;reset&quot;.
A d e m &aacute; s d i s p o n e d e u n L E D p a r a i n d i c a r q u e el
equipo se encuentra encendido.
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C A P I T U L O IV
SOFTWARE
4 . 1 . - C O N D I C I O N E S A CUMPLIRSE
Como se m e n c i o n &oacute; anteriormente, e] probador de circuitos integrados
r e q u i e r e de dos p r o g r a m a s p a r a e] PC y uno para el m i c r o c o n t r o l a d o r .
Los p r o g r a m a s para e] c o m p u t a d o r p e r s o n a l han s i d o
creados
en
Q B A S T C , y el del m i c r o c o n t r o l a d o r en A s s e m b l e r .
La librer&iacute;a que contiene la i n f o r m a c i &oacute; n de los circuilos integrados a
p r o b a r s e est&aacute; d i v i d i d a e n c a m p o s , o c u p a n d o cada c h i p u n r e g i s t r o d e ]
a r c h i v o de d a t o s &quot;CI.L1B&quot; y cada pieza de i n f o r m a c i &oacute; n un c a m p o de
dicho archivo.
El archivo de dalos es secuencia!, por lo que se
r e q u i e r e q u e l a i n f o r m a c i &oacute; n s e a g r a b a d a s i e m p r e e n el m i s m o o r d e n .
El programa de a c t u a l i z a c i &oacute; n de circuitos integrados, CJLJB.EXE,
permite realizar los siguientes procedimientos:
Ingresar la n u m e r a c i &oacute; n del nuevo circuito i n t e g r a d o , luego de lo
c u a l el p r o g r a m a b u s c a a u t o m &aacute; t i c a m e n t e e n el a r c h i v o &quot; C I . L J B &quot; a n t e s
de proseguir con la a c t u a l i z a c i &oacute; n .
36
Se g u a r d a la s i g u i e n t e i n f o r m a c i &oacute; n para cada circuito i n t e g r a d o :
serie, d e s c r i p c i &oacute; n ^ p i n e s q u e s o n e n t r a d a o s a l i d a , t a b l a d e v e r d a d .
E l p r o g r a m a d e p r u e b a , CMOS.EXE, u t i l i z a l a i n f o r m a c i &oacute; n d e l a r c h i v o
CJ.LJB y l a e n v &iacute; a al e q u i p o p r o b a d o r m e d i a n t e el p u e r t o serie.
Este
programa permite las siguientes opciones:
- Escoger el tipo de c i r c u i t o i n t e g r a d o , i n g r e s a n d o &uacute; n i c a m e n t e l a serie
correspondiente.
Escoger
el
voltaje
i n t e g r a d o bajo p r u e b a .
de
polarizaci&oacute;n
deseado
para
el
circuito
Esta o p c i &oacute; n s e p r e s e n t a l u e g o d e l a p r i m e r a
p r u e b a , que se r e a l i z a s i e m p r e con +5V y GND.
La r a z &oacute; n p a r a &eacute;sto es
e v i t a r la presencia
de c o r r i e n t e s a l t a s en caso que se p o l a r i c e con
otros
el
voltajes
y
circuito
integrado
tenga
alg&uacute;n
terminal
c o r t o c i r c u i t a d o a Vdd o Vss.
El
e q u i p o de p r u e b a
dispone,
a d e m &aacute; s , de una
sub r u t i n a
de
v e r i f i c a c i &oacute; n d e f u n c i o n a m i e n t o para c o m p r o b a r e l e s t a d o d e l m i s m o .
Todo lo que se r e q u i e r e es de un v o l t &iacute; m e t r o para verificar que los
n i v e l e s p r e s e n t e s s e a n l o s i n d i c a d o s p o r el c o m p u t a d o r .
El programa del microcontrolador no realiza a n &aacute; l i s i s a l g u n o , pues se
l i m i t a a recibir los d a t o s por el p u e r t o serie, e n r u l &aacute; n d o l o s h a c i a los
puertos p a r a l e l o s y viceversa.
C o n esto s e e v i t a t e n e r q u e a c t u a l i z a r
e l p r o g r a m a del m i c r o c o n t r o l a d o r a l a u m e n t a r e l n &uacute; m e r o d e c i r c u i t o s
integrados a probarse.
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Los diagramas s i g u i e n t e s m u e s t r a n e] f u n c i o n a m i e n t o en b l o q u e s de
los diferentes programas.
Como se puede
ver, s e m a n t u v o l a s
pantallas y Ja u t i l i z a c i &oacute; n del programa lo m&aacute;s sencillos posible.
4.2.- DJAGRAMAS DE FLUJO
El d i a g r a m a 4.1 m u e s t r a el p r o c e s o en b l o q u e s que s i g u e el p r o g a m a
de a c t u a l i z a c i &oacute; n d e l i b r e r &iacute; a s c u a n d o s e desea i n g r e s a r olro c i r c u i t o
i n t e g r a d o al b a n c o de datos existente.
P r i m e r a m e n t e , p i d e la serie de] c i r c u i t o i n t e g r a d o y b u s c a d i c h a s e r i e
e n t r e las e x i s t e n t e s en la l i b r e r &iacute; a CI.LTB.
Si no la e n c u e n t r a p r o s i g u e
con el i n g r e s o de i n f o r m a c i &oacute; n , como es la descripci&oacute;n de] chip, p i n e s
de e n t r a d a y s a l i d a y t a b l a de v e r d a d .
Si por o t r o l a d o , e n c u e n t r a la
s e r i e e n la l i b r e r &iacute; a , a v i s a a ] u s u a r i o q u e d i c h a serie y a f u e i n g r e s a d a
con anterioridad.
Finalmente, luego de ingresar los datos correspondientes da la opci&oacute;n
de g r a b a r l o s , d e s e c h a r l o s o i n i c i a r oir&aacute; vez.
El m a n u a l d e i n s t r u c c i o n e s d e l e q u i p o m u e s t r a c o n m a y o r d e t a l l e el
m a n e j o del p r o b a d o r y el uso del s o f t w a r e .
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El d i a g r a m a 4.2 se r e f i e r e al p r o g r a m a de p r u e b a s p r o p i a m e n t e .
El
p r o c e s o s e g u i d o por e] s o f t w a r e es esperar h a s t a que se i n g r e s e una
serie, l u e g o l a b u s c a en C I . L I B y si la e n c u e n t r a p r o s i g u e con el e n v i &oacute;
y r e c e p c i &oacute; n de d a t o s .
Si no ]o e n c u e n t r a p i d e escoger entre s a l i r d e l
p r o g r a m a o i n g r e s a r o t r a serie.
De
la
misma
manera
el
programa
permite
continuar
con
otra
p o l a r i z a c i &oacute; n luego de la primera prueba, siempre y c u a n d o haya sido
satisfactoria.
De lo c o n t r a r i o va a una p a n t a l l a de s e l e c c i &oacute; n e n t r e
i n i c i a r con otro c i r c u i t o i n t e g r a d o o a b a n d o n a r el p r o g r a m a .
El t e r c e r p r o g r a m a i m p l e m e n t a d o esta escrito en l e n g u a j e A s s e m b l e r y
c o n t i e n e l a s i n s t r u c c i o n e s p a r a e l m i c r o c o n t r o l a d o r 8751.
p u e d e n o t a r en el d i a g r a m a 4.3, el 875]
Como se
se l i m i t a a man ejar
los
p u e r t o s serie y p a r a l e l o c o n l a i n f o r m a c i &oacute; n r e c i b i d a d e l c o m p u t a d o r
personal.
D I A G R A M A 4 J . - P r o g r a m a d e a c t u a l i z a c i &oacute; n d e l a r c h i v o O.LIB
11
ENV&Iacute;A
DATOS
POLARIZ.
v
&lt;1
ENV&Iacute;A
PULSO
F-FLOP
l*
EHVIA
DATOS
PRUEBAS
i
4&Iacute;
,,
,
SI
^
NO
D &Iacute; A G R A M A 4 . 2 . - P r o g r a m a d e p r u e b a s CMOS.EXJE
D I A G R A M A 4J3.- P r o g r a m a en A s s c m b l c r c i d 8753
4 . 3 . - P R O G R A M A S EN L E N G U A J E DE ALTO NIVEL
4 . 3 . ] . - PROGRAMA DE AMPLIACI&Oacute;N DE LA LIBRER&Iacute;A CI.LIB
DECLARE SUB MAIN ()
DECLARE SUB ERRORES ()
DECLARE SUB PANTALLA ()
DECLARE SUB PORTPRUEB Q
DECLARE SUB PORT16 ()
DECLARE SUB PORT]8 ()
DECLARE SUB PORT20 ()
DECLARE SUB PRUEBAS 16 ()
DECLARE SUB PRUEBAS! 8 Q
DECLARE SUB PRUEBAS20 Q
DECLARE SUB FIN Q
DECLARE SUB PRUEBAS14 Q
DECLARE SUB PORT14 ()
DECLARE SUB DATOS ()
DECLARE SUB ZOCAL020 ()
DECLARE SUB Z&Oacute;CALO] 8 ()
DECLARE SUB Z&Oacute;CALO]6 Q
DECLARE SUB Z&Oacute;CALO 14 Q
DECLARE SUB CUAD3 (Yl!, X] 1, Y2!, X2!, Mi!, M2!, M3I, M4!, M5!, M6!, A!, B!)
COMMON PIN1S, PIN2S, PIN3S, PIN4S, PIN5S, PINOS, PIN7S, PINSS, PIN9S, PINIOS, PINIIS, PIN12S,
PIN13S, PIN14S, PIN15S, PIN16S, PIN17S, PIN] SS, PIN! 9S, PIN20S
COMMON ZOCI, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOCS, ZOC9, ZOC10, ZOC11, ZOC12,
ZOC13, ZOCH, ZOC15, ZOC16, ZOC17, ZOC1S, ZOC19, ZOC20
COMMON POLI, POL2, POL3, POL4, POL5, POL6, POL7, POLS, POL9, POLIO, POLI 1, POL12,
POL13, POL14, POLI5, POLI 6, POLI7, POLI 8, POLI 9, POL20
COMMON P1,P2,P3, P 4 &iacute; P 5 , P 6 ) P 7 ) P S , P 9 1 P ] 0 ) P n i P ] 2 , P 1 3 J P ] 4 1 P ] 5 ) P 1 6 ) P ] 7 ! P l 8 , P 1 9 ) P 2 0
COK&Iacute;fvdON Zl, Z2, 23, Z4, Z5, Z6, Z7, ZS, Z9, ZIO, Z] 1, Z]2, Z13, Z34, Z15, Z16, Zl 7, Zl 8, Z19, Z20
COMMON SERTES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, PIPI, P1P2,'
P2PO, P2P3, P2P2, P3PO, P3P], P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1, P7P2, PSPO, P8P1, PSP2, P9PO, P9P1, P9P2, P&iacute;OPO, P10P1, P10P2
COMMONP]lPO &gt; PnP],P]]P2,P]2PO,P12P],P]2P2, P13PO, P13P1,P13P2, P]4PO,P]4P],P14P2,
P]5PO J P15P] &Iacute; P&Iacute;5P2 ) P]6PO,P]6P1,P16P2 ) P]7PO,P]7P1 ) P]7P2 J P]8PO,P]8P],P18P2
COMMON PINESS
CO.N^ON ER, ERRORS
CLS
CLEAR
CALL MAIN
END
SUB CUAD3 (YI, X I , Y2, X2, U ] , M2, M3, M4, M5, M6, A, B)
H = X2-X]
V = Y2 - Yl
COLOR A, B
L&Oacute;CATE Yl, XI
F O R Z = 1 TO(X2-X1)
L&Oacute;CATE Yl, XI + Z
PRIKTCHRS(MI);
NEXTZ
L&Oacute;CATE Y2.X1
FOR Z = ] TO H
PRJN'J-CHRS{M1);
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NEXTZ
FORZ-1 T O ( Y - l )
L&Oacute;CATE Yl + Z.X1
PRJNT CHRS(M2);
L&Oacute;CATE Yl 4-Z, X2
PRINTCHRS(M2)
NEXTZ
L&Oacute;CATE Yl, XI
PRINT CHRS(M3)
L&Oacute;CATE Y2, X2
PRINT CHRS(M4)
L&Oacute;CATE Yl, XI +H
PRINT CHRS(M5)
L&Oacute;CATE Yl 4-V, XI
PRINT CHRS(M6)
ENDSUB
SUB DATOS
SHARED ZOCI, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOCS, ZOC9, ZOCl O, ZOC11, ZOC12,
ZOC13, ZOC14, ZOC15, ZOC16, ZOC17, ZOC] 8, ZOC19, ZOC20
SHARED POLI, POL2, POL3, POL43 POL5, POL6, POL7, POL8) POL9, POLIO, POLI!, POL12, POL13,
POLI4, POLIS, POLI6, POLI7, POLIS, POL19, POL20
SHARED ZOCPO, ZOCPI, ZOCP2
SHARED POLPO, POLPl, POLP2
SHARED PJNESS
ZOCPO = 24-ZOCJ7-f-ZOC184-ZOC194-ZOC20
ZOCPI = ZOC3 4- ZOC4 4- ZOC5 4- ZOC6 4- ZOC7 4- ZOCS + ZOC9 4- ZOC] O
ZOCP2 = ZOC14-ZOC24-ZOC11 4-ZOC12 + ZOC13 4-ZOC14 4-ZOC15 4-ZOC16
POLPO = 2 4-POLI 7 4-POLI 8 4-POLI 9 4-POL20
POLP1 =POL34-POL4-f-POL54-POL64-POL7-fPOL84-POL9+POL10
POLP2 = POL1 4-POL24-POL1] 4-POL124-POL13 4-POL14 4-POL15+ POL16
IF PINESS = &quot;14&quot; THEN CALL PORTPRUEB
&Iacute;F PINESS - &quot;16&quot; THEN CALL PORTPRUEB
IF PJMESS = &quot;18&quot; THEN CALL PORTPRUEB
IF PINESS = &quot;20&quot; TOEN CALL PORTPRUEB
END SUB
SUB ERRORES
SHARED ER, ERRORS
IF UCASES(ERRORS) o &quot;E&quot; AND UCASES(ERRORS) o &quot;S&quot; AND UCASES(ERRORS) o &quot;4-&quot; AND
UCASES(ERRORS) o &quot;-&quot; THEN ER = 1
END SUB
SUB FIN
SHARED SERIES, DESCRIPS, ZOCPO, ZOCPI, ZOCP2, POLPO, POLP1, POLP2, PIPO, P I P I , Pl?2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4P0 3 P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1,P7P2,'P8PO,P8PLP8P2,P9PO!P9P1,P9P2, P10PO, P10P1} P10P2
SHARED P] 1PO, Pl 1P1, Pl ]P2 3 P]2PO, P12P1, P12P2, P13PO, P13P1, P13P2, P14PO, P14P1, P14P2,
&Iacute; &gt; 15PO ) P15P1 1 P15P2,P16PO,P]6P1,P16P2 1 P17P0 1 P17P],P17P2,P18PO ) P1SP1 ) P18P2
GUARDAR: L&Oacute;CATE 1, 1
FOR M - I TO 24
COLOR O, ]
PRJNT &quot;
NEXTM
CALL CU/X&iacute;S&Iacute;S, 15, 14,65, 196, 179,218,217, 191, 192, 11,0)
COLOR 1 1 , 0
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot; DESEA GUARDAR ESTE CIRCUITO INTEGRADO
&quot;
L&Oacute;CATE 11, 16
PRINT&quot;
L&Oacute;CATE 12, 16
PRINT &quot;
EN LA LIBRER&Iacute;A DEL PROBADOR DE CIs?
L&Oacute;CATE 13, 16
PRINT&quot;
2000 L&Oacute;CATE 22, 13
COLOR 4, O
PRINT &quot;
L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea guardar y salir (S/N)&quot;; CORS
IF UCASES(CORS) = &quot;N&quot; THEN GOTO 3000
WRITE31, SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2S POLP05 POLP1, POLP2, PIPO, PIPI, P1P2,
P2PO, P2P], P2P2, P3PO, P3P1, P3P2, P4PO, P4P13 P4P2, P5PO, P5P1, P5P2, P6PO, POP&Iacute;, P6P2, P7PO,
P7P1, P7P2, P8PO, P8P1, P8P2, P9PO, P9P1, P9P2, P10PO, P10P1, _
P10P2,PllPO,PllPl,PnP2 ) Pl2PO ) P]2P],P12P2 ) P]3PO,P13P],P]3P2,P]4PO,P]4P3 ) P14P2, PISPO,
P15P1,P15P2,P16PO, P16P1,P16P2, P17PO, P17P1,P17P2, PISPO, P1SP1,P18P2
CLOSE#]
L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea iniciar otra vez (S/N)&quot;; COR3S
fF UCASE$(COR3$) = &quot;S&quot; THEN CALL MAIN
3000 L&Oacute;CATE 22, 13
COLOR 11, O
PRINT&quot;
L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea salir sin guardar (S/N)&quot;; CORS
IF UCASES(CORS) = &quot;S&quot; THEN GOTO FIN&Iacute;
GOTO 2000
FIN&Iacute;: COLOR 7, O
CLS
END
.END SUB
SUB MAIN
SHAREDPIN1S, PIN2S, PIN3S, P1N4S, PIN5S, P1N6S, PHN^S, PIN8S, PIN9S, PINTOS, PIN! 1$, PIN12S,
P1N13S, P&Iacute;N14S, PJN15S, PIN16S, PIN17S, PIN1SS, PIN19S, PIN20S
SH ARED ZOCI, ZOC2, ZOC3, ZOC4, ZOC5, ZOCO, ZOC7, ZOCS, ZOC9, ZOCI O, ZOCI 1, ZOCI 2,
ZOC]3,ZOCM,ZOC15, ZOC16, ZOC17, ZOC18, ZOC19 } ZOC20
SHARED POLI, POL2, POL3, POL4, POL5, POLO, POL7, POL8, POL9, POLIO, POLI I, POL12, POL13,
FOL14, POL15, POLI6, POL17, POLIS, POL19, POL20
SHARED P1,P2, P3JM, P5, P6, P7, P8, P9, P10,P]],P12, P13,P14, P]5,P16,P]7, P18, P19,P20
SHARED Z ) 1 Z 2 &gt; Z 3 , Z 4 , Z 5 &gt; Z &Oacute; ) Z 7 1 Z 8 , Z 9 , Z ] 0 , Z ] ] 1 Z ] 2 , Z 1 3 , Z 1 4 &gt; Z J 5 , Z 1 6 ) Z ] 7 &gt; Z 1 S , Z 1 9 , Z 2 0
SHARGD SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P], P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1, P7P2, PSPO, P8P1, P8P2, P9PO, P9P1, P9P2, P10PO, P10P1, P10P2
SHARED PUPO, P l l P l , P n P 2 &gt; P 1 2 P O ) P ] 2 P l , P ] 2 P 2 , P13PO,P]3P1,P]3P2 J P14PO,P]4P1 5 P14P2,
P15PO, P15P1, P15P2,P]6PO,P16P1 1 P16P2,P17PO ) P17P1,P17P2,P18PO,P]SP1 ) P1SP2
SHARED P1NESS
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SHARED ER, ERRORS
CLS
L&Oacute;CATE 1,1
FOR M = 1 TO 24
COLOR O, }
PRINT&quot;
&quot;
NEXTM
CALLCUAD3(S, 15, 14,65, 196, 179,218,217, 191, 192, 11,0)
COLOR] 1,0
L&Oacute;CATE 9, 16
PRINT&quot;
L&Oacute;CATE 10, 16
PRINT &quot; MPLEMENTACION DE NUEVOS CIRCUITOS INTEGRADOS &quot;
L&Oacute;CATE 11, 16
PRINT&quot;
L&Oacute;CATE 12, 16
PRINT &quot;
PARA EL PROBADOR DE CIs
L&Oacute;CATE 13, 16
PRINT&quot;
L&Oacute;CATE 23, 40
COLOR 7, O
PRINT &quot;(Presione cualquier tecla)11
\VHILE INKEYS = M M
AAT5ND
29 L&Oacute;CATE 22, 13
COLOR O, 1
PRINT&quot;
L&Oacute;CATE 23, 40
PRINT &quot;
COLORIDO
L&Oacute;CATE 10, 16
PRINT &quot;
INGRESE LA NUMERACI&Oacute;N DEL
L&Oacute;CATE 12, 16
PRINT &quot;
CIRCUITO INTEGRADO: Cl #
L&Oacute;CATE 12, 52
INPUT 1L &quot;, ABS
OPEN &quot;A:\CLLIB&quot; FOR INPUT AS #1
DOUNTILEOF(l)
1NPUT#], SERIES, DESCRIPS, ZOCPO, ZOCPI, ZOCP2, POLPO, POLPl, POLP2, P1PO,.P1P1, P1P2,
P2PO, P2PI, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1,P7P2, PSPO,P8PJ 1 P8P2,P9P0 3 P9P],P9P2,PIOP0 1 P]OP1 J _
P10P2,P1]PO, P11P1.P11P2, P12PO, P ^ P K P n P ^ P I S P O ^ P D P ^ P n P ^ P H P O , P14P],P]4P2 1 PI5PO,
P15P1 3 PJ5P2,P&Iacute;6PO, P1&Oacute;P],P16P2,P] 7PO,P17P],P17P2, PISPO, P1SP1,PJSP2
IF ABS = SERIES THEN GOTO C1EX1ST
LOOP
PIPO = 0: P I P I = 0; P1P2 = 0: P2PO = 0; P2P1 = 0: P2P2 = 0; P3PO = 0: P3P1 = 0: P3P2 = 0: P4PO = 0;
P4P1 = 0: P4P2 = 0: P5PO = 0; P5P1 = 0: P5P2 = 0: P6PO = 0: P6P1 - 0: P6P2 - 0: P7PO = 0: P7P1 = 0:
P7P2 = 0; P8PO = 0: PSP1 = 0; P8P2 - 0: P9PO - O _
:P9P1 =0:P9P2 = 0:P10PO = 0;P10P1 = 0; P10P2 = 0: Pl 1PO = 0; P11P1 = 0: P11P2 = 0: P12PO = 0:
P12P1 = 0 ; P ] 2 P 2 = 0 : P 1 3 P O = 0;P13P1 = 0: P13P2 ~ 0: P14PO = 0: P J 4 P 1 - 0: P14P2-0: P15PO = 0:
P15P1 =0:P15P2 = 0:P16PO-0:P16P1 =0:P]6P2 _
= 0:P17?0 = 0:P]7P1 = 0: P17P2 = 0: PISPO = 0; P1SP1 =0:P18P2 = 0
SERIES - ABS
CLOSE til
OPEN &quot;AACLLIB&quot; FOR APPEND AS tf 1
2 L&Oacute;CATE 22, 13
46
COLOR O, 1
PRJNT &quot;
L&Oacute;CATE 23, 40
COLOR O, 1
PRJNT &quot;
3 COLOR] 1,0
L&Oacute;CATE 10, 16
PRINT &quot;
INGRESE LA DESCRIPCI&Oacute;N DEL CJ:
L&Oacute;CATE 12, ]6
PRINT &quot;
L&Oacute;CATE 12, 27
INPUT &quot; &quot;, DESCRIPS
28 L&Oacute;CATE 23, 40
COLOR O, ]
PRINT &quot;
31 C O L O R I D O
L&Oacute;CATE 10, 16
PRINT &quot;
INGRESE EL NUMERO DE PINES DEL
L&Oacute;CATE 12, 16
PRJNT&quot;
CIRCUITO INTEGRADO: # PINES =
L&Oacute;CATE 12,56
INPUT &quot; &quot;, PINESS
SELECTCASEPINESS
CASE &quot;14&quot;
GOTO PIN 14
CASE &quot;16&quot;
GOTO PIN! 6
CASE &quot;18&quot;
GOTO PIN] 8
CASE &quot;20&quot;
GOTO PIN20
CASE ELSE
GOTO 31
END SELECT
PIN14: CALL PANTALLA
60 L&Oacute;CATE 22, 13
COLOR 11, O
PR&Iacute;NT &quot;
LOCA TE 12, 21
PRINT &quot;
L&Oacute;CATE 12, 21
ER = 0
PRJNT PIN 1$
ERRORS-PIN1S
CALL ERRORES
I F E R - ] GOTO 60
61 L&Oacute;CATE 13, 21
PRJN'T&quot;
LOCA TE 13, 21
= INTPUT$(1)
PR1NTPIN2S
CALL ERRORES
1 F E R - 1 GOTO 61
62 L&Oacute;CATE 14, 21
PKJNT &quot;
L&Oacute;CATE 14, 21
ER = 0
PIN3S = INPUT$0)
PRJNT PIN3S
ERRORS = PJN3S
CALL ERRORES
I F E R = ] GOTO 62
63 L&Oacute;CATE 15, 2]
PRINT &quot;
L&Oacute;CATE 15, 21
ER=0
PIN4S = INPUT$(])
PRINT PIN4S
CALL ERRORES
IFEK=1 GOTO 63
64 L&Oacute;CATE 16, 21
PRINT &quot;
L&Oacute;CATE 16, 2]
ER = 0
PIN5S = INPUTS(1)
PRINT PIN5S
ERRORS = PIN5$
CALL ERRORES
IFER=1 GOTO 64
65 L&Oacute;CATE 17,21
PRJNT &quot;
L&Oacute;CATE 17,21
ER = 0
PIN6S = INPUTS(1)
PRJNT PIN6S
ERRORS = PJN6S
CALL ERRORES
IFER=1 GOTO 65
66 L&Oacute;CATE 18, 21
PRJNT &quot;
L&Oacute;CATE] 8, 21
ER-0
PRTNT PJN7S
CALL ERRORES
I F E R = 1 GOTO 66
67 L&Oacute;CATE 12,50
PRJN'T &quot;
L&Oacute;CATE 12, 50
PRINT P1N8S
EP,RORS-PIN8$
CALL ERRORES
IFER-1 GOTO 67
68 L&Oacute;CATE 13,50
PRTNT &quot;
48
L&Oacute;CATE 13, 50
ER = 0
P1N9S = INPUT$(1)
PRINT P1N9S
ERRORS - PIN9S
CALL ERRORES
I F E R = 1 GOTO 68
69 L&Oacute;CATE 14, 50
PRINT &quot;
L&Oacute;CATE 14, 50
ER^O
PRINT PIN IOS
ERRORS = PIN 10$
CALL ERRORES
IFER=1 GOTO 69
70 L&Oacute;CATE 15, 50
PRINT &quot;
L&Oacute;CATE 15, 50
PRINT PIN US
ERRORS = PIN! ]$
CALL ERRORES
IFER=1 GOTO 70
71 L&Oacute;CATE 16, 50
PRINT &quot;
L&Oacute;CATE 16,50
ER=0
PRINT PIN 12$
ERRORS -PJN12S
CALL ERRORES
I F E R = 1 GOTO 71
72 L&Oacute;CATE 17,50
PRINT &quot;
L&Oacute;CATE 17, 50
ER = 0
PIN13S = INPUTS(1)
PRINTPITN'ISS
ERRORS = PIN13S
CALL ERRORES
J F E R ^ l GOTO 72
73 L&Oacute;CATE 18,50
PRINT &quot;
L&Oacute;CATE 18,50
ER-0
PRTNTPrN14$
ERRORS = PIN! 4S
CALL ERRORES
1FER= 1 GOTO 73
74 L&Oacute;CATE 22, 13
COLOR 4, O
JNPUT &quot;Desea corregir (S/N)11; COR$
IF UCASES(CORS) = &quot;S&quot; THEN GOTO 60
CALL Z&Oacute;CALO 14
PIN! 6: CALL PANTALLA
160 L&Oacute;CATE 22, 13
COLOR 11, O
PRINT &quot;
L&Oacute;CATE 12, 21
PRINT &quot;
L&Oacute;CATE 12, 2]
PRINT FIN&Iacute;S
CALL ERRORES
J F E R = 1 GOTO 160
161 L&Oacute;CATE 13, 21
PRINT &quot;
L&Oacute;CATE 13, 21
ER=0
PIN2S-INP&Uuml;TS(1)
PRINT PIN2S
CALL ERRORES
EFER=1 GOTO 161
162 L&Oacute;CATE 14, 21
PRINT &quot;
L&Oacute;CATE 14,21
ER = 0
PIN3S = INPUTS(1)
PRINT P1N3S
ERRORS = PIN3S
CALL ERRORES
IFER=1 GOTO 162
163 L&Oacute;CATE 15,21
PRTNT &quot;
L&Oacute;CATE 15, 21
ER = 0
PR&Iacute;NT PJN4S
ERRORS = PIN4$
CALL ERRORES
J F E R ^ l GOTO 163
164 LOCA TE 16, 21
PRINT &quot;
L&Oacute;CATE 16,2!
= INPUTS(1)
PRINT P1N5S
CALL ERRORES
IF ER = 1 GOTO 1 64
165 L&Oacute;CATE 17, 21
PRJNT &quot;
L&Oacute;CATE!?, 21
PR&Iacute;NT PINOS
50
ERRORS = PIN6$
CALL ERRORES
IFER-1 GOTO 165
166 L&Oacute;CATE 18, 21
PRINT &quot;
L&Oacute;CATE 18, 21
ER = 0
PIN7$ = INPUT$(1)
PR&Iacute;NTPIN7S
ERRORS = PIN7S
CALL ERRORES
I F E R = 1 GOTO 166
167 L&Oacute;CATE 19, 2]
PRINT &quot;
L&Oacute;CATE 19, 21
ER=0
PIN8S = INPUTS(1)
PRINT PIN8S
ERRORS - PIN8S
CALL ERRORES
1FER=1 GOTO 167
168 L&Oacute;CATE 12, 50
PRINT &quot;
L&Oacute;CATE 12, 50
ER=0
PIN9S = INPUTS(1)
PRINT PIN9S
ERRORS-PJN9S
CALLERRORES
I F E R = 1 GOTO 168
169 L&Oacute;CATE 13, 50
PRINT&quot;
L&Oacute;CATE 13, 50
ER = 0
PJN]OS&laquo;INPUTS(]}
PRINT PIN! OS
ERRORS = PIN 10$
CALL ERRORES
T F E R = 1 GOTO 169
170 L&Oacute;CATE 14, 50
PRINT &quot;
L&Oacute;CATE 14,50
&pound;R=0
PIN11S*INPUTS(1)
PRJNTPJN11S
ERRORS = PJN]1S
CALL ERRORES
TFER = ] GOTO 170
171 L&Oacute;CATE 15, 50
PRINT&quot;
L&Oacute;CATE 15, 50
ER = O
PIN12S = INPUTS(I)
PJUNTPJN12S
ERRORS = PIN 12$
CALL ERRORES
51
I F E R = 1 GOTO 171
172 L&Oacute;CATE 16, 50
PRINT &quot;
L&Oacute;CATE 16, 50
ER = 0
PIN13$ = INPUT$(])
PRINT PIN! 3$
CALL ERRORES
IFER=1 GOTO 172
173 L&Oacute;CATE 17,50
PRINT &quot;
L&Oacute;CATE 17, 50
ER=0
PIN14S = INPUT$(1)
PRINT PIN] 4$
CALL ERRORES
1FER- ] GOTO 173
174 L&Oacute;CATE 18, 50
PRINT &quot;
L&Oacute;CATE 18,50
ER=0
PRINT PIN1 55
&pound;RRORS = PIN15$
CALL ERRORES
1FER=1 GOTO 374
175 L&Oacute;CATE 19, 50
PRINT &quot;
L&Oacute;CATE 19, 50
ER = 0
PIN16$-TK T PUTS(])
PRJNTPIN16S
CALL ERRORES
I F E R - I GOTO 175
176 L&Oacute;CATE 22, 13
COLOR 4, O
1NPUT &quot;Desea corregir (S/N)&quot;; CORS
IF UCASES(CORS) = &quot;S&quot; THEN GOTO 1 60
CALL Z&Oacute;CALO 16
PIN] 8: CALL PANTALLA
200 LOCA TE 22, 13
COLOR&Iacute;], O
PJUNT &quot;
L&Oacute;CATE 12,21
PRJNT &quot;
L&Oacute;CATE 12, 21
CALL ERRORES
&Iacute;F ER = 1 GOTO 260
261 L&Oacute;CATE 13, 2]
PRTNT &quot;
L&Oacute;CATE 13, 2]
ER = 0
PIN2S = INPUTS(1)
PRTNT PIN2S
ERRORS = PIN2S
CALL ERRORES
IFER=1 GOTO 261
262 L&Oacute;CATE 14, 2 J
PRJNT &quot;
L&Oacute;CATE 14, 21
ER-0
PIN3S = INPUT$(1)
PRINT PIN3S
ERRORS = PIN3$
CALL ERRORES
IFER=1 GOTO 262
263 L&Oacute;CATE 15, 21
PRTNT &quot;
L&Oacute;CATE 15, 21
ER = 0
PRINT PINMS
ERRORS -PIN4S
CALL ERRORES
IFER=1 GOTO 263
264 L&Oacute;CATE 16, 21
PRINT &quot;
L&Oacute;CATE 16, 21
ER-0
PIN5S = INPUTS(1)
PRINT PIN5S
ERRORS -PIN5S
CALL ERRORES
I F E R = 1 GOTO 264
265 L&Oacute;CATE 17, 21
PRINT &quot;
L&Oacute;CATE 17, 21
ER = 0
PIN6S = INPUTS(1)
PRINT PIN6S
ERRORS = P&Iacute;N6S
CALL ERRORES
IF ER = 1 GOTO 265
266 L&Oacute;CATE 18, 2]
PIUNT &quot;
L&Oacute;CATE 18, 21
ER-0
P1N7$ = INTPUT$(1)
PRINT PIN7S
ERRORS = PIN7S
CALL ERRORES
IF ER = 1 GOTO 266
267 L&Oacute;CATE 19, 21
PRTNT &quot;
LO CATE 19, 21
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ER = 0
PIN8$ = INPUT$(1)
PRINT PINSS
ERRORS = PIN8$
CALL ERRORES
&Iacute; F E R = 1 GOTO 267
268 L&Oacute;CATE 20, 21
PRINT &quot;
L&Oacute;CATE 20, 21
ER = 0
PIN9$ = INPUT$(1)
PRINT PIN9S
ERRORS = PIN9S
CALL ERRORES
IFER=1 GOTO 268
269 L&Oacute;CATE 12, 50
PRINT &quot;
L&Oacute;CATE 12, 50
= INPUT$(1)
PRINT PINTOS
CALL ERRORES
IFER=1 GOTO 269
270 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13 50
PRJNTPINnS
ERROR$ = PIN11S
CALL ERRORES
I F E R = 1 GOTO 270
271 L&Oacute;CATE 14,50
PRINT &quot;
L&Oacute;CATE 14, 50
&pound;R=0
P&Iacute;N]2S = INPUTS(1)
PRINT PIN 12S
CALL ERRORES
I F E R = 1 GOTO 271
272 L&Oacute;CATE 15, 50
PRINT &quot;
L&Oacute;CATE 15 3 50
PRJNTPJN13S
ERRORS = P]N13S
CALL ERRORES
] F E R = 1 GOTO 272
273 L&Oacute;CATE 16,50
PRINT &quot;
LOCA TE 16, 50
ER=0
54
PRINT PIN 14$
CALL ERRORES
TF ER = 1 GOTO 273
274 L&Oacute;CATE 17, 50
PRINT &quot;
L&Oacute;CATE 17,50
ER = 0
PRINT PIN! 5$
ERRORS = PIN15$
CALL ERRORES
IFER= 1 GOTO 274
275 L&Oacute;CATE 18, 50
PRINT &quot;
L&Oacute;CATE 18, 50
= 1NPUT$(1)
PRINT PIN 16S
ERRORS = PIN16S
CALL ERRORES
I F E R = 1 GOTO 275
276 L&Oacute;CATE 19, 50
PRINT &quot;
L&Oacute;CATE 19,50
ER = 0
PRINT PIN 17$
CALL ERRORES
IFER* 1 GOTO 276
277 L&Oacute;CATE 20, 50
PRINT &quot;
L&Oacute;CATE 20, 50
= INPUTS(])
PRINT PIN! 8$
CALL ERRORES
I F E R = 1 GOTO 277
278 L&Oacute;CATE 22, 13
COLOR 4, O
1NPUT &quot;Desea corregir (S/N)&quot;; CORS
IF UCASES(CORS) = &quot;S&quot; TOEN GOTO 260
CALL Z&Oacute;CALO 18
PIN20: CALL PANTALLA
360 L&Oacute;CATE 22, 13
COLOR 11,0
PRINT &quot;
L&Oacute;CATE 12, 21
PRINT&quot;
L&Oacute;CATE 12, 21
ER=0
PIN1S~JNPUT$(1)
PRJNTPINJS
ERRORS-PJN1S
55
CALL ERRORES
IFER=1 GOTO 360
361 L&Oacute;CATE 13, 21
PRINT &quot;
L&Oacute;CATE 13, 21
PRTNT PIN2S
ERRORS = PIN2S
CALL ERRORES
IFER=1 GOTO 361
362 L&Oacute;CATE 14, 21
PRINT &quot;
L&Oacute;CATE 14, 21
= INPUTS(1)
PRINT PIN3S
ERRORS = PIN3$
CALL ERRORES
TFER=1 GOTO 362
363 L&Oacute;CATE 15, 21
PRINT &quot;
L&Oacute;CATE 15, 21
ER-0
PIN4$ = INPUTS(1)
PRTNTPIN4S
ERRORS = PIN4$
CALL ERRORES
IFER=1 GOTO 363
3 64 L&Oacute;CATE 16, 21
PRINT &quot;
L&Oacute;CATE 16, 21
ER = 0
PIN5S-1NPUTS(1)
PRINTPIN5S
ERRORS = PIN5S
CALL ERRORES
IFER=1 GOTO 364
365 L&Oacute;CATE 17, 21
PRINT &quot;
L&Oacute;CATE 17, 21
PRINT PIN6S
ERRORS -PIN6S
CALL ERRORES
IFER=1 GOTO 365
3 66 L&Oacute;CATE 18, 21
PRTNT &quot;
L&Oacute;CATE 18, 21
ER-0
PRINT PTH7S
ERRORS = PIN7S
CALL ERRORES
TFER= i GOTO 366
3 67 L&Oacute;CATE 19, 21
PRINT &quot;
L&Oacute;CATE 19, 21
= INPUT$(1)
PRJNT PIN8S
ERRORS = PINSS
CALL ERRORES
JFER=1 GOTO 367
368 L&Oacute;CATE 20, 21
PRINT &quot;
L&Oacute;CATE 20, 21
ER = 0
PRJNTPIN9S
CALL ERRORES
I F E R = ] GOTO 368
3 69 L&Oacute;CATE 21 ,21
PRINT &quot;
L&Oacute;CATE 21, 21
CALL ERRORES
I F E R - l GOTO 369
370 L&Oacute;CATE 12, 50
PRJNT &quot;
L&Oacute;CATE 12, 50
ER=0
PRINT PINH S
ERRORS = PIN11S
CALL ERRORES
IFER=1 GOTO 370
371 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13,50
ER = 0
PRINT PIN 12$
ERRORS = PJN12$
CALL ERRORES
IFER= 1 GOTO 371
372 LOCA TE 14,50
PRJNT &quot;
L&Oacute;CATE 14, 50
PR1NTPIN13S
ERRORS-PIN13S
CALL ERRORES
I F E R = 1 GOTO 3 72
373 L&Oacute;CATE] 5, 50
PRJNT &quot;
L&Oacute;CATE 15, 50
ER = 0
PIN14$ = INPUTS(1)
PRINT PIN 14$
ERRORS-PJN14S
C ALL ERRORES
IFER=1 GOTO 373
374 L&Oacute;CATE 36,50
PRINT &quot;
L&Oacute;CATE 16, 50
ER = 0
PIN]5S-INPUTS(1)
PRINT PIN 15S
CALL ERRORES
IFER=1 GOTO 374
375 L&Oacute;CATE 17, 50
PRINT &quot;
L&Oacute;CATE 17,50
ER=0
PIN]6S = INPUTS(1)
PRINT PIN! 6S
ERRORS = PIN16S
CALL ERRORES
IFER=1 GOTO 375
376 L&Oacute;CATE 18} 50
PRINT &quot;
L&Oacute;CATE 18, 50
PRINT PIN17S
CALL ERRORES
1FER=1 GOTO 376
377 L&Oacute;CATE 19, 50
PRINT &quot;
L&Oacute;CATE 19, 50
ER = 0
PRINT PIN 18S
ERRORS = P1N18S
CALL ERRORES
1 F E R = 1 GOTO 377
378 L&Oacute;CATE 20, 50
PRINT &quot;
L&Oacute;CATE 20, 50
ER-0
PIN19S = INPUTS(1)
PRINT PIN! 9$
CALL ERRORES
1FER= 1 GOTO 378
379 L&Oacute;CATE 21, 50
PRINT&quot;
LOCA TE 21, 50
ER = O
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PIN20$ = 1NPUT$(1)
PRINT PIN20S
CALL ERRORES
IFER&laquo;1 GOTO 379
3 80 L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea corregir (S/N)11; CORS
IF UCASES(CORS) = &quot;S&quot; THEN GOTO 360
CALL20CAL020
CIEXISTrCOLORll, O
L&Oacute;CATE 10, 16
PRINT &quot;
CI # CONSTA EN LIBRER&Iacute;A
L&Oacute;CATE 12, 16
PRINT &quot;
DESCRIPCI&Oacute;N:
L&Oacute;CATE 10, 28
PRINT SERIES
L&Oacute;CATE 12, 3 8
PRINT DESCRIPS
3002 L&Oacute;CATE 22, 13
COLOR 11, O
PRINT ll
L&Oacute;CATE 22, 13
COLOR 4, O
GLOSE #1
INPUT &quot;Desea intentar otra serie (S/N)&quot;; SERS
IF UCASES(SERS) - &quot;S&quot; THEN GOTO 29
IFUCASES(SERS) o &quot;S&quot; THEN GOTO 3001
3003 L&Oacute;CATE 22, 13
COLOR 11, O
PRINT &quot;
L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea abandonar el programa (S/N)&quot;; SERS
IF UCASES(SERS) = &quot;S&quot; THEN GOTO FIN2
IF UCASES(SERS) o &quot;S&quot; THEN GOTO 3002
FIN2: COLOR 7, O
CLS
END
ENDSUB
SUB PANTALLA
SHARED PINESS
CALLCUAX&gt;3(3 ( 7 ) 23,73, 196, 179,218,217, 191, 192, 11,0)
IF PINESS = &quot;14&quot; THEN
POS3S=&quot;PIN#3:&quot;
POS4$ = &quot;PIN#4:&quot;
POS5$=&quot;P1N#5:&quot;
POS7S= I1 PIN#7:' 1
POS8S- 11 &quot;
PQS9$=&quot;&quot;
POS10S = 1MI
12$ = &quot;PIN#9:&quot;
= &quot;Pn\#10:&quot;
POS! 4$ = &quot;PIN #11:&quot;
POS! 5$ = &quot;PIN #12:&quot;
POS18S=&quot;&quot;
POS19$ = &quot;&quot;
POS20$ = &quot;&quot;
ENDIF
POS6S=&quot;PIN#6:&quot;
POS9$ = &quot;&quot;
POS10$ = &quot;&quot;
POS11$&laquo;&quot;PIN#9: M
= M PTN#ll: h l
POS 16$= &quot;PIN #14:&quot;
POS]7S= M PIN#]5:&quot;
POS! 85= &quot;PIN #16:&quot;
POS! 95=&quot;&quot;
POS20S = &quot;&quot;
ENDIF
3S = &quot;PIN#3:&quot;
POS4S-&quot;PIN#4:&quot;
POS6S = &quot;PIN #6:&quot;
POS9S=&quot;PJN#9:&quot;
POS 10$ = &quot;&quot;
POSlI$=&quot;PrN#10:&quot;
POS]3S= 11 PINW/12:&quot;
POS]4S-&quot;P1N#13; 11
POS15$=&quot;PJN#14:&quot;
= 11 PIN#16:&quot;
POS19S=&quot;P1N#18: M
POS20$=&quot;&quot;
JEND )F
IFP]NES$=&quot;20&quot;THEN
POS1S=&quot;PIN#1: 1 1
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POS2$ = &quot;PIN#2:&quot;
= &quot;PIN#3:&quot;
POS6S = &quot;PIN #6:&quot;
= &quot;PIN#S:&quot;
POS9$=&quot;PIN#9:&quot;
POS] 0$ = &quot;PIN #10:&quot;
POS13S=&quot;PIN#13:&quot;
POS14$=&quot;PIN#14:&quot;
POS15S=&quot;PIN#15:&quot;
POS16S=&quot;PIN#16:&quot;
POS17S = &quot;PIN#]7:&quot;
POS18$=&quot;PIN#18:&quot;
= &quot;PIN#19:&quot;
ENDIF
L&Oacute;CATE 4, 8
PRINT &quot;
L&Oacute;CATE 5, 8
PRINT &quot; INGRESE LAS FUNCIONES DE LOS PINES DEL CIRCUITO INTEGRADO
L&Oacute;CATE 5, 39
PRINT PINESS
L&Oacute;CATE 6, 8
PRINT &quot;
L&Oacute;CATE 7, 8
PRINT &quot; E : ENTRADA DE DATOS
+ : POLARIZACI&Oacute;N POSITIVA
L&Oacute;CATE 8, 8
PRTNT &quot;
L&Oacute;CATE 9, 8
PRTNT &quot; S : SALIDA DE DATOS
- : POLARIZACI&Oacute;N NEGATIVA
L&Oacute;CATE 10, 8
PRINT &quot;
L&Oacute;CATE 11, 8
PRINT &quot;
L&Oacute;CATE 12, 8
PRJNT&quot;
L&Oacute;CATE 12, 13
PRTNT POS1S
L&Oacute;CATE 12,41
PRJNTPOS11S
L&Oacute;CATE 13,8
PRINT&quot;
L&Oacute;CATE 13, 13
PRINT POS2S
L&Oacute;CATE 13, 41
PRINT POS12S
L&Oacute;CATE 14, 8
PRTNT &quot;
L&Oacute;CATE 14, 13
PR.INTPOS3S
L&Oacute;CATE 14, 41
PR&Iacute;NTPOS13S
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L&Oacute;CATE 15, 8
PR1NT &quot;
L&Oacute;CATE 15, 13
PRTNTPOS4S.
L&Oacute;CATE 15,41
PRINT POS 14$
L&Oacute;CATE 16, 8
PRINT &quot;
L&Oacute;CATE 16, 13
PRINT POS5S
L&Oacute;CATE 16, 41
PRINT POS 15S
L&Oacute;CATE 17, 8
PRINT &quot;
L&Oacute;CATE 17, 13
PRINT POS6S
L&Oacute;CATE 17, 41
PRINT POS 16S
L&Oacute;CATE 38, 8
PRINT&quot;
L&Oacute;CATE 18, 13
PRJNTPOS7S
L&Oacute;CATE 18, 41
PRINT POS] 7S
L&Oacute;CATE 19, 8
PRINT&quot;
L&Oacute;CATE 19, 13
PRINT POSSS
L&Oacute;CATE 19, 41
PRINT POS 1SS
L&Oacute;CATE 20, 8
PRINT&quot;
L&Oacute;CATE 20, 13
PRINT POS9S
L&Oacute;CATE 20, 4)
PRJNTPOS19S
L&Oacute;CATE 21, 8
PRINT &quot;
L&Oacute;CATE 21, 13
PRINT POS IOS
L&Oacute;CATE21, A]
PRINT POS20S
LO CATE 22, 8
PRINT &quot;
END SUB
SUBPORT14
SHARED SER&Iacute;ES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7Pl[ P7P&iquest; P8PO&Iacute; PSP&iacute;i P8P2&iexcl; P9PO, P9P1, P9P2, P10PO, P10P1, P10P2
SHARED PUPO, P11P1,P11P2, P12PO/PJ2P1 .P12P2, P13PO, P13P1, P13P2, P14PO, P14P1, P14P2,
P15PO, P 1 5 P 1 , P I S P ^ P l &oacute; P O ^ l &oacute; P ^ P 16P2.P17PO,P17P1 ) P17P2 ) PISPO, P18P1.P18P2
COLOR 11, O
L&Oacute;CATE 4, S
PRJNT&quot;
L&Oacute;CATE 5, 8
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PRJNT&quot;
PRUEBA #
L&Oacute;CATE 6, 8
PRINT H
L&Oacute;CATE 7, 8
PRINT &quot; INGRESE LOS NIVELES L&Oacute;GICOS APLICADOS A LAS RESPECTIVAS
L&Oacute;CATE 8, 8
PRINT &quot;
ENTRADAS Y RESULTANTES EN LAS RESPECTIVAS SALIDAS
L&Oacute;CATE 9, 8
PRINT &quot;
INGRESE &laquo; F &raquo; PARA TERMINAR EL INGRESO DE DATOS
L&Oacute;CATE 10, 8
PRINT &quot;
L&Oacute;CATE 11, 8
PRINT&quot;
L&Oacute;CATE 12,8
PRINT11 PIN#1:
PIN #8:
L&Oacute;CATE 13, 8
PRINT11 PIN #2:
PIN #9:
L&Oacute;CATE 14, 8
PRINT&quot; PIN #3:
PIN #10:
L&Oacute;CATE 15, 8
PRINT &quot; PIN #4:
PIN #11:
L&Oacute;CATE 16, 8
PRINT&quot; PIN #5:
PIN #12:
L&Oacute;CATE 17, 8
PRINT&quot; PIN #6:
PIN #13:
L&Oacute;CATE 18, 8
PRINT&quot; PIN #7:
PIN #14:
L&Oacute;CATE 19, 8
PRINT&quot;
L&Oacute;CATE 20, 8
PRINT&quot;
L&Oacute;CATE 21, S
PRINT &quot;
L&Oacute;CATE 22, 8
PRINT&quot;
END SUB
&quot;
SUBPORT16
SHARED SERIES, DESCRIPS, ZOCPO, ZOCPl, ZOCP2, POLPO, POLP1, POLP2, PIPO, PIPI, P1P2,
P2PO,P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, POPO, P6P1, P6P2, P7PO,
P7P1,P7P2 ) PSPO,PSP1,PSP2,P9PO ) P9P1,P9P2,P10PO J P]OP1,P]OP2
SHARED PUPO, P]1P1,P11P2, P12PO,P12P1, P12P2, POPO, P13P1,P13P2, PUPO, P14P1, P14P2,
P15PO,P15P1,P15P2,PI6PO ) P]6P1,P16P2, P 1 7 P O , P 1 7 P ] , P n P 2 , P 1 8 P O , P I 8 P l , P ] 8 P 2
COLORIDO
L&Oacute;CATE 4, 8
PRINT &quot;
L&Oacute;CATE 5, S
PRTNT&quot;
PRUEBA #
L&Oacute;CATE 6, S
PRWT&quot;
L&Oacute;CATE 7, 8
PRINT &quot; INGRESE LOS NIVELES L&Oacute;GICOS APLICADOS ALAS RESPECTIVAS &quot;
L&Oacute;CATE 8, 8
PRINT &quot;
ENTRADAS Y RESULTANTES EN LAS RESPECTIVAS SALIDAS
L&Oacute;CATE 9, 8
PRINT &quot;
INGRESE &laquo; F &raquo; PARA TERMINAR EL INGRESO DE DATOS
L&Oacute;CATE 10,8
PRINT&quot;
L&Oacute;CATE 11, 8
PRINT&quot;
L&Oacute;CATE 12, 8
PRINT&quot; PIN#1:
L&Oacute;CATE 13, 8
PRINT&quot; PJN #2:
L&Oacute;CATE 14, 8
PRINT 11 PIN #3:
L&Oacute;CATE 15, 8
PRINT&quot; PIN #4:
L&Oacute;CATE 16, 8
PRINT&quot; PIN #5:
L&Oacute;CATE 17, 8
PRTNT &quot; PIN #6:
L&Oacute;CATE 18, 8
PRINT&quot; PIN #7:
L&Oacute;CATE 19,8
PRINT&quot; PIN #8:
L&Oacute;CATE 20, 8
PRINT &quot;
L&Oacute;CATE 21, 8
PRINT&quot;
L&Oacute;CATE 22, 8
PRINT&quot;
ENDSUB
PIN #9:
PIN #10:
PIN #11:
PIN #12:
PIN #13:
PIN #14:
PIN #15:
PIN #16:
SUBPORT18
SHARED SERIES, DESCRPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1,P7P2,P8PO,PSP1,PSP2, P9PO, P9P1,P9P2, P10PO, P10P1, P10P2
SHARED PUPO, P l l P ^ P H P ^ P U P O , P12P1,P]2P2 J P13PO,P13P1,P13P2 1 P14PO,P14P1,P14P2,
P15PO,P15P1,P15P2,P16PO, P16P1,P16P2, P17PO, P17PI,P17P2, PISPO, P18P1/P1SP2
COLORIDO
L&Oacute;CATE 4, 8
PRJNT &quot;
L&Oacute;CATE 5, 8
PRINT&quot;
PRUEBAN
L&Oacute;CATE 6, 8
PRINT &quot;
L&Oacute;CATE 7, 8
PRINT &quot; INGRESE LOS NIVELES L&Oacute;GICOS APLICADOS A LAS RESPECTIVAS &quot;
L&Oacute;CATE 8, 8
PRINT &quot;
ENTRADAS Y RESULTANTES EN LAS RESPECTIVAS SALIDAS
L&Oacute;CATE 9, 8
PRINT &quot;
INGRESE &laquo; F &raquo; PARA TERMINAR EL INGRESO DE DATOS
L&Oacute;CATE 10, 8
PRINT &quot;
L&Oacute;CATE 11,8
PRINT &quot;
L&Oacute;CATE 12, 8
PRINT 1 1 PIN#1:
PIN #10:
L&Oacute;CATE 13,8
PRTNT&quot; PIN #2:
PIN #11:
L&Oacute;CATE J4, 8
PRINT&quot; PIN #3:
L&Oacute;CATE 15, 8
PRINT&quot; PIN #4:
L&Oacute;CATE 16, 8
PRINT&quot; PIN #5:
L&Oacute;CATE 17, 8
PRINT&quot; PIN #6:
L&Oacute;CATE 18, 8
PRINT&quot; PIN #7:
L&Oacute;CATE 19, 8
PRINT&quot; PIN #8:
L&Oacute;CATE 20, 8
PRINT&quot; PIN #9:
L&Oacute;CATE 21, 8
PRINT &quot;
L&Oacute;CATE 22, 8
PR&Iacute;NT &quot;
ENDSUB
PIN #12:
PIN #13:
PIN #14:
PIN #15:
PIN #16:
PIN #17:
SUB PORT20
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPI, POLP2, PIPO, PIPI, P1P2,
P2PO, P2P1, P2P2, P3P03 P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5PJ, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1,P7P2,P8PO,PSP1,PSP2,P9P0 1 P9P1,P9P2, P10PO, P10P1,P10P2
SHARED PUPO, P1IPJ,P11P2 ) P]2PO,P12P1,P12P2,P13PO ) P13P1,P13P2 J P14PO ) P14P1,P14P2 1
P15PO, P15P1 ) P15P2 3 P16PO ) P16P1,P16P2 J P17PO, P17P1,P17P2, PISPO, P18P1,P18P2
COLOR 11,0
L&Oacute;CATE 4, 8
PKJNT &quot;
L&Oacute;CATE 5, 8
PRINT&quot;
PRUEBA#
L&Oacute;CATE 6, 8
PRTNT &quot;
L&Oacute;CATE 7, 8
PRINT &quot; INGR&Eacute;SELOS NIALES L&Oacute;GICOS APLICADOS ALAS RESPECTIVAS
&quot;
L&Oacute;CATE 8, 8
PRINT &quot;
ENTRADAS Y RESULTANTES EN LAS RESPECTIVAS SALIDAS
L&Oacute;CATE 9, 8
PRINT &quot;
INGRESE &laquo; F &raquo; PARA TERMINAR EL INGRESO DE DATOS
L&Oacute;CATE 10, 8
PRINT&quot;
L&Oacute;CATE 11, 8
PRINT &quot;
L&Oacute;CATE 12, 8
PRINT&quot; PIN#1:
PIN #11:
L&Oacute;CATE 13, 8
PRINT&quot; PIN #2:
PIN #12:
L&Oacute;CATE 14,8
PRINT&quot; PIN #3:
PIN #13:
L&Oacute;CATE 15, 8
PRINT&quot; PIN #4:
PIN #14:
L&Oacute;CATE 16, 8
PRINT&quot; PIN #5:
PIN #15:
L&Oacute;CATE 17, 8
PRINT&quot; PIN #6:
PIN #16:
L&Oacute;CATE 18,8
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PRINT&quot; PIN #7:
L&Oacute;CATE 19, 8
PRTNT&quot; PIN #8:
L&Oacute;CATE 20, 8
PRINT&quot; PIN #9:
L&Oacute;CATE 21, 8
PRINT&quot; PIN #10;
L&Oacute;CATE 22, 8
PRINT &quot;
ENDSUB
PIN #17:
PIN #18:
PIN #19:
PIN #20:
SUB PORTPRUEB
SHARED SERIES, DESCRIPS, ZOCPO, ZOCPI, ZOCP2, POLPO, POLPl, POLP2, PIPO, PIPI, P1P2,
P2PO, P2P1, P2P2, P3PO, P3P), P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7Po',
P7P1,P7P2, P8PO, P8P1 3 P8P2,P9PO, P9P1, P9P2, P10PO, P10P1, P10P2
SHARED Pl 1PO, Pl 1P1, Pl 1P2, P12PO, P12P1, P12P2, P13PO, P13P1, P13P2, P14PO, P14P1, P14P2,
P15PO,P15P1,P15P2,P16PO,P16P],P16P2,P17PO,P17P1,P17P2, PISPO, P18P1, P18P2, P19PO, P19P1,
P19P2, P20PO, P20P1, P20P2, P21PO, P21P1, P21P2, P22PO} _
P22P1, P22P2, P23PO, P23P1, P23P2
SHARED Z1,Z2,Z3,Z4,Z5,Z6,Z7 ; Z8 J Z9 ) Z10,Z1LZ12 ) Z13 3 Z14,Z15,Z16,Z]7,Z] 8, Z19,Z20
SHARED P1 ) P2 J P3,P4 J P5, P6, P7, P8, P9, P&Iacute;O, P l l , P12, P13, P14, P15, Pi&oacute;, P17, P1S, P19,P20
SHARED PJN1S, PIN2S, PIN3S, PIN4S, PIN5S, PIN6S, PIN7S3 PIN8S, PIN9S, PIN IOS, PIN1 1S, PIN12S,
PIN13S, PIN14S, PIN15S, PIN 16$, PIN17S, PIN18S, PIN19S, PIN20S
SHARED PINESS
CALLCUAD3C3,7,23, 73, 196, 179,218,217, 191, 192, 11,0)
SELECT CASE PINESS
CASE&quot;] 4&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORTl&oacute;
CASE &quot; 18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;1&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS! 8
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P I P I = Z3 -f Z4 -&iacute;- Z5 -f- 26 4 Z7 -i- ZS -i- Z9 4- Z10
P1P2 = Z1 + Z2 + Z11 - &Iacute; - Z 1 2 4 - Z 1 3 + Z 1 4 + Z 1 5 + Z 1 6
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORTl&oacute;
ni OH
lo
CALLPORT1S
CASE &quot;20&quot;
CALL PORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;2&quot;
SELECT CASE FINES $
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P2PO = 2 +217 + 218 + 219 +220
P2P1= 23+24+ 25+26+ 27+ 28+29+ 210
P2P2 = 21+22 + 211+212+ 213+214+ 215+ 216
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT1&Oacute;
CASE &quot; 18&quot;
CALLPORT1S
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;3&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALLPRUEBAS18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P3PO = 2 + 217 + 218 + 219 + 220
P3P1 = 23 + 24 + 25 + 26 + Z7 + ZS + 29 + 2] O
P3P2 = 21 +Z2 +211 +212 + 213 + 214 + 215 + 216
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALL PORT18
CASE &quot;20&quot;
CALL PORT20
END SELECT
L&Oacute;CATE 5, 43
PRTNT&quot;4&quot;
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SELECTCASEPINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE&quot; 16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALL PRUEBAS20
END SELECT
P4PO = 24-Z17-f Z184-Z194-Z20
P4P1 = Z3+Z44-Z54-Z64-Z74-Z84-Z94-Z10
P4P2 = Zl 4- Z2 4- Zl 1-f Z12 4- Z13 4- Z14 4-Z15 4-Z16
SELECTCASEPINESS
CASE1114&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT18
CASE &quot;20&quot;
CALL PORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;5&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE&quot; 16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P5PO = 2 4- Zl 7 4- Zl 8 4- Zl 9 + Z20
P5P1 = Z3 4- Z4 4- Z5 4- Z6 4- Z7 4- Z8 4- Z9 4- Zl O
P5P2 = Z1 4-Z24-Z11 +Z124-Z134-Z144-Z154-Z16
SELECTCASEPINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
C&Aacute;LLPORT16
CASE &quot;18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;&oacute;&quot;
SELECT CASE PINESS
CASE&quot; 14&quot;
CALLPRUEBAS14
CASE&quot;36&quot;
CALL PRUEBAS 16
CASE&quot;) 8&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P6P1 = Z3 + Z4 + Z5 + Z6 + Z7 + Z8 + Z9 + Z10
SELECT CASE PJNESS
CASE &quot;14&quot;
CALLPORT14
CASE&quot; 16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;7&quot;
SELECTCASEPINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P7PO = 2 + Zl 7 + Zl 8 + Z19 + Z20
P7P1 = Z3 -I- Z4 + Z5 + Z6 + Z7 + ZS 4- Z9 4- Zl O
P7P2 = Zl-f Z2 + Zl 1 + Z12 + Z13 + Z14 + Z15 + Z16
SELECT CASE PPNESS
CASE &quot;14&quot;
CALLPORTH
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PR]NT &quot;8&quot;
SELECTCASEPINESS
CASE &quot;14&quot;
CALL PRUEBAS! 4
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P8PO = 2 + Zl 7 + Z ) 8 -i- Zl 9 + Z20
PSP1 =Z3 + Z44 Z5M Z6-I Z7-1 ZS -i Z9 -i Z10
PSP2 = Z1 +Z2 + Z11 +212 + Z13 + Z14 + Z15+Z16
SELECT CASE PINESS
CASE&quot; 14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT38
CASE &quot;20&quot;
CALLPOKT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;9&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS! 6
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P9PO = 2 + 217+ 218+ 219+ 220
P9P1 =Z3+Z4 + Z5 + Z&Oacute; + 27 + 28 + 29 + 210
P9P2 = Z1 +Z2 + Z11 + Z12 + Z13+Z14 + Z15 + Z16
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALL PORT18
CASE &quot;20&quot;
CALL PORT20
END SELECT
L&Oacute;CATE 5, 43
PRTNT'MO&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALLPRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P I O P O = 2 + 217 + 218 + 219 + 220
Pl OP1 = 23 + 24 + 25 + 26 + Z7 + 28 + Z9 + Zl O
P10P2 = Z1 +22 + 211 +Z12 + Z13 + Z14 + Z15 + Z16
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
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CASE 11 ! 8&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRTNT&quot;11&quot;
SELECTCASEPINESS
CASE&quot; 14&quot;
CALL PRUEBAS 14
CASE 11 ] 6&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS] 8
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P11PO-2 + Z17 + Z18 +
P11P1 =Z3+Z4 + Z5-&iacute;-Z6-i-Z7-!-ZS-!-Z9-i-Z10
P11P2-Z1 -fZ2 + Zn + Z12 + Z13+Z14 + Z15-I-Z16
SELECT CASE PINESS
CASE&quot;] 4&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORTI&Oacute;
CASE &quot;18&quot;
CALLPORT]8
CASE &quot;20&quot;
CALLPORT20
E&gt;&Iacute;D SELECT
L&Oacute;CATE 5, 43
PR1NT&quot;]2&quot;
SELECTCASEPINESS
CASE&quot;] 4&quot;
CALL PRUEBAS 14
CASE11] 6&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P12PO = 2 + Zl 7 •* Z] 8 + ZJ 9 + Z20
P12P1 = Z3 + Z4 + Z5 -i- Z6 + Z7 -f Z8 + Z9 + Z] O
P12P2 = Z1 +Z2-&Iacute;-Z]]
SELECT CA SE PINESS
CASE 11 ] 4&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE&quot; 18&quot;
CALL PORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
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Jj1
SELECTCASEPINESS
CASE 11 ] 4&quot;
CALL PRUEBAS]4
CASE&quot; 16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALL PRUEBAS20
END SELECT
P13P2 = Z1 + Z2 + Z11+Z12 + Z13 + Z14 + Z15 + Z36
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE&quot; 18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT&quot;14&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS! 4
CASE&quot;] 6&quot;
CALL PRUEBAS 16
CASE&quot;] 8&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P14P1 =
SELECTCASEPINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT1S
CASE &quot;20&quot;
CALL PORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT&quot;I5&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
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CASE &quot;18&quot;
CALL PRUEBAS! 8
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
P 1 5PO = 2 + Zl 7 + 21 8 + Zl 9 -i- 220
P15P2 = Z1 +Z2 + Z11 +Z12 + Z13+Z14 + Z15 + Z16
SELECT CASE PINESS
CASE&quot;]4&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT1&Oacute;
CASE11 18&quot;
CALLPORT1S
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT&quot;16&quot;
SELECT CASE PINESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
Pl 6P1 - Z3 + Z4 + Z5 + 26 + Z7 + Z8 -f Z9 -f Zl O
P16P2 = Z] +Z2 + ZH +Z12 + Z13+Z14 + Z15-&Iacute;-Z36
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
C ASE&quot; 16&quot;
CALLPORT16
CASE &quot;18&quot;
CALLPORT1S
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRTNT&quot;17&quot;
SELECT CASE PJNESS
CASE &quot;14&quot;
CALL PRUEBAS 14
CASE &quot;16&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
Pl 7PO = 2 -i- Z 1 7 + 21 8 + Zl 9 H- Z20
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P 1 7P I = Z3 + Z4 + Z5 + Z6 + Z7 + ZS + Z9 + Z 1 0
P17P2 = Z1 + Z2 + 211 + Z12 + Z134-Z14 + Z15+Z16
SELECT CASE PINESS
CASE &quot;14&quot;
CALLPORT14
CASE &quot;16&quot;
CALLPORT16
CASE&quot; 18&quot;
CALLPORT18
CASE &quot;20&quot;
CALLPORT20
END SELECT
L&Oacute;CATE 5, 43
PRINT &quot;18&quot;
SELECT CASE PINESS
CASE &quot;J 4&quot;
CALL PRUEBAS 14
CASE11! 6&quot;
CALL PRUEBAS 16
CASE &quot;18&quot;
CALL PRUEBAS 18
CASE &quot;20&quot;
CALLPRUEBAS20
END SELECT
PISPO = 2 + 217 + Z1 8 +21 9 + 220
Pl 8P1 = 23 + Z4 + Z5 + Z6 + Z7 -i- Z8 + Z9 + Zl O
P]SP2 = 21+22 + 2)1 + Z12 + Z 1 3 + Z J 4 + Z15 + Z16
CALL FIN
END SUB
SUB PRUEBAS 14
SHARED PINIS, PIN2S, PIN3S, PIN4S, PIN5S, PIN6S, PIN7S, PINSS, PIN9S, PINTOS, PTNUS, PIN12S,
PIN13S, PIN14S, PIN15S, PIN16S, PIN17S, PIN18S, PIN19S, PIN20S
SHAREDPl)P2)P3)P4,P5)P6)P7iP8,P91P109PnjP12)P]3,Pl4,P151Pl6,P17,P18)P19,P20
SHARED Z1,Z2,Z3, 24, Z5, 26, Z7, ZS, Z9, Zl O, Z11,Z]2, Z13, 214,215,216, Z17, Z18.Z19, Z20
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPl, POLP2, PIPO, P I P I , P1P2,
P2P03 P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1 3 P6P23 P7PO,
P7P1,P7P2,P8PO,P8P1,P8P2,P9PO &gt; P9P3,P9P2,P10PO,P10P1,P10P2
SHARED PUPO, Pl 1P1, Pl 1P2, P12PO, P I 2 P J , P12P2, P13PO, P13P1, P13P2, P14PO, P14P1, P14P2,
PISPO, P]5Pl I P)5P2 f P16P0 1 P]6Pl 1 P16P2 1 P]7PO,P17P] J PI7P2 ) PISPO, P18PJ,P18P2
1160 COLOR&Iacute; 1,0
L&Oacute;CATE 12, 21
PRINT &quot;
L&Oacute;CATE 12, 21
IF UCASES(PIN1S) = &quot;+&quot; OR UCASES(P&Iacute;NIS) = &quot;-&quot; THEN
PRTNTPJN1S
GOTO 1161
END IF
P1$ = INPUTS(1)
PRINT P1S
I F P l S o l i r r A N D P l $ o l l O M A N D U C A S E S ( P l S ) o &quot; F &quot; T H E N G O T O 1160
1FP]S= M 1&quot;THENZ4 = 0
IF UCASES(P1 $) = &quot;F&quot; THEN CALL FIN
1161 L&Oacute;CATE 13, 21
PRINT&quot;
74
L&Oacute;CATE 13,21
IF UCASES(PJN2S) = &quot;+&quot; OR UCASE$(PIN2S) = &quot;-&quot; THEN
PRINT PIN2S
GOTO 1)62
ENDJF
P2$ = 1NPUTS(1)
PRINT P2S
JF P2S o &quot;1&quot; AND P2S o &quot;O&quot; AND UCASES(P2S) o &quot;F&quot; THEN GOTO 11 61
1FP2$ = &quot;1&quot;THENZ5 = 0
IFP2$=&quot;0&quot;THENZ5 = 4
IF UCASES(P2S) = &quot;F11 THEN CALL FIN
1162 L&Oacute;CATE 14, 2]
PRINT &quot;
L&Oacute;CATE 14, 21
IF UCASESCPIN3S) - &quot;+&quot; OR UCASE$(PIN3$) = &quot;-&quot; THEN
PRINT PIN3S
GOTO 1163
ENDIF
P3S = rNPUT$(l)
PRINT P3S
IF P3S o &quot;1 &quot; AND P3S o &quot;O&quot; THEN GOTO 1 162
IFP3$=&quot;1&quot;THENZ6 = 0
11 63 L&Oacute;CATE 15, 21
PRINT &quot;
L&Oacute;CATE 15, 21
IF UCASES(PIN4S) = &quot;+&quot; OR UCASES(PIN4S) = &quot;-11 THEN
PRINT PIN4S
GOTO 1164
ENDIF
P4$ = INPUTS(1)
PRINT P4S
IF P4S o &quot;3 &quot; AND P4S o &quot;O11 THEN GOTO 1 1 63
= &quot;1&quot;THENZ7 = 0
= &quot;0&quot;THENZ7 = 36
1164 L&Oacute;CATE 16, 21
PRINT &quot;
L&Oacute;CATE 16, 21
IF UCASE$(PIN5S) = &quot;+&quot; OR \JCASE$(PIN5S) = &quot;-&quot; THEN
PRINT P1N5S
GOTO 1165
END JF
P5S = INPUTS(1)
PR1NTP5S
IF P5S o &quot;1&quot; AND P5S o &quot;O&quot; THEN GOTO 1 364
&Iacute;F P5S = &quot;O&quot; THEN 28 = 32
11 65 L&Oacute;CATE 17,21
PRINT &quot;
L&Oacute;CATE 17,21
IF UCASES(PJN6S) - &quot;+&quot; OR UCASES(PJN&oacute;S) - &quot;-&quot; THEN
PRINT PIN6S
GOTO 11 66
END JF
P6S = INPUT$(1)
PRINT P6S
75
IF P6S o &quot;1&quot; AND P6$ o &quot;O&quot;TOENGOTO 1165
IFP6$ = &quot;1&quot;THENZ9 = 0
IFP6$ = &quot;0&quot;THENZ9 = 64
1166 L&Oacute;CATE 18, 21
PRINT &quot;
L&Oacute;CATE 18, 21
IF UCASES(PIN7$) = &quot;+&quot; OR UCASES(PIN7S) = &quot;-&quot; THEN
PRINT PIN7S
GOTO 1167
ENDJF
P7S = INPUTS(1)
PRINT P7S
JF P7S o &quot;1&quot; AND P7S o &quot;O&quot; THEN GOTO 1166
IFP7$=&quot;1&quot;THENZ10 = 0
IF P7S = &quot;O&quot; THEN Zl O = 128
1167 L&Oacute;CATE 12, 50
PRINT&quot;
L&Oacute;CATE 12,50
IF UCASES(PINSS) = &quot;+&quot; ORUCASES(PIN8$) = &quot;-11 THEN
PRINT PINSS
GOTO 1168
ENDIF
P8S = INPUTS(1)
PRINT P8S
IF P8S o &quot;]&quot; AND P8S o &quot;O&quot; THEN GOTO 1167
IFPSS=&quot;1&quot;THENZ11 = 0
IFPS$ = &quot;0&quot;THENZ11=4
1168 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13, 50
IF UCASES(PIN9S) = &quot;+&quot; OR UCASE$(PIN9$) = &quot;-&quot; THEN
PRINT PIN9S
GOTO 1169
ENDIF
P9S = INPUTS(1)
PRINT P9S
IF P9S o &quot;1&quot; AND P9S o &quot;O&quot; THEN GOTO 1168
= T T'THENZ12 = 0
= &quot;0&quot;THENZ12 = S
] 169 L&Oacute;CATE 14, 50
PRINT &quot;
L&Oacute;CATE 14,50
IF UCASES(PINIOS) = &quot;+&quot; OR UCASES(PmiOS) = &quot;-&quot; THEN
PRINT PJN10S
GOTO 1170
END JF
P1Q$ = INPUTS(1)
PRINT P&Iacute;OS
IF P30S o &quot;I 11 AND P&Iacute;OS o &quot;O11 THEN GOTO 1169
IFP10$ = &quot;1&quot;THENZ13 = 0
1FP10$=&quot;0&quot;THENZ13 = 16
1170 LOCA TE 15, 50
PRINT &quot;
L&Oacute;CATE 15, 50
IF UCASES(PJN1 IS) - &quot;+&quot; OR UCASE$(PJN1 ]$).= &quot;-&quot; THEN
PRINT P1N11S
76
GOTO 1171
ENDTF
P11$ = INPUTSO)
PRfNTPm
IF Pl 1S o &quot;1&quot; AND P U S O &quot;O&quot; THEN GOTO 1170
IFP11S=&quot;1&quot;THENZ14 = 0
IFP11$ = &quot;0&quot;THENZ14 = 32
1171 L&Oacute;CATE 16, 50
PRTNT &quot;
L&Oacute;CATE 16, 50
IF UCASES(PDsT12$) = &quot;+&quot; OR UCASES(PIN12$) = &quot;-&quot; THEN
PRINTPIN12S
GOTO 1172
ENDIF
PRINT P12S
IF P12S o &quot;1&quot; AND P12S o &quot;O&quot; THEN GOTO 1171
IFP]2S = &quot;]&quot;THENZ]5 = 0
IF P 12S - &quot;O&quot; THEN 21 5 - 64
11 72 L&Oacute;CATE 17, 50
PRINT &quot;
L&Oacute;CATE 17, 50
IF UCASES(PIN13S) = &quot;+&quot; OR UCASESCPIN13S) - &quot;-&quot; THEN
PRINT PIN! 3S
GOTO 1173
ENDIF
P13$ = INPUTS(1)
PRINT P13S
IF P13S o &quot;]&quot; AND P13S o &quot;O&quot; THEN GOTO 1 172
IFP13S = &quot;1&quot;THENZ16 = 0
IFP]3$=&quot;0&quot;THENZ16 = J2S
11 73 L&Oacute;CATE 18, 50
PRINT &quot;
L&Oacute;CATE 18, 50
IF UCASES(PIN14S) - &quot;+&quot; ORUCASES(PIN14S) = &quot;-&quot; THEN
PRINT PINHS
GOTO 1176
ENDIF
PRINT P14S
TF PJ4S o &quot;1&quot; AND P14S o &quot;O&quot; THEN GOTO 1173
IFP]4S = 'T'THENZ17 = 0
IF P14S = &quot;O&quot; THEN 21 7 = ] 28
11 76 L&Oacute;CATE 22, 13
COLOR 4, O
INPUT &quot;Desea corregir (S/N)&quot;; COR1S
IF UCASES(COR] S) = &quot;S&quot; THEN GOTO ] 1 60
END SUB
SUBPRUEBAS16
SHARED PIN! S, PIN2S, PIN3S, PTN4S, PIN5S, PINOS, PJN7S, PINSS, PTN9S, PIN! OS, PINl 1 S, PIN12S,
PIN 13$, PIN14S, P&Iacute;N155, PJN16S, PIN17S, PJN1SS, PIN19$, PIN20S
SHAREDP1 1 P2 ) P3 &gt; P4,P5 ) P6 ) P7,P8 J P9 ) P10 &Iacute; P]1 &gt; P12 ) P13 ) P14,P15,P16,P17,P18,P19,P20
SHARED 21, 22, 23,24,25, Z6, Z7, ZS, 29^10,211,212, 213^14,215, ZJ6, ZJ7, 218, Z19,Z20
77
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPl, POLP2, PIPO, PIPI, P1P2,
P2PO, P2P1, P2P2, P3PO, P3P), P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P], P6P2, P7PO,
P7P1, P7P2, P8PO, P8P1, PSP2, P9PO, P9P1, P9P2, P10PO, P10PI, P10P2
SHARED P11PO,P]1P1 ) P]1P2 ) P]2PO ; P]2P1,P12P2 ) P13PO J P13P],P13P2,P14PO,P14P],P]4P2,
P15PO ) P15P1,P15P2 ) P16PO,P1&Oacute;P1,P16P2,P17PO,P17P1,P17P2, PISPO, P18P1,P1SP2
2160 COLOR 11,0
L&Oacute;CATE 12, 21
PRINT &quot;
L&Oacute;CATE 12, 21
IF UCASES(PIN1 $) = &quot;+&quot; OR UCASES(PIN] $) = &quot;-&quot; TREN
PRINT PIN 1S
GOTO 21 61
ENDIF
PRJNTP1S
IF P1S o &quot;1 &quot; AND Pl$o &quot;O&quot; AND UCASES(P1 S) o &quot;F&quot; THEN GOTO 2160
= I1 1 I1 THENZ3 = 0
IF UCASES(P 1 S) = &quot;F&quot; THEN CALL FIN
2161 L&Oacute;CATE 13, 21
PRINT &quot;
L&Oacute;CATE 13, 21
IF UCASE$(PIN2S) - &quot;-i-&quot; OR UCASES(PIN25) = &quot;-&quot; THEN
PRINT PIN2S
GOTO 21 62
ENDIF
P2$ = INPUT$(1)
PRINT P2S
IF P2S o &quot;1&quot; AND P2S o &quot;O&quot; AND UCASES(P2S) o &quot;F&quot; THEN GOTO 2161
IFP2S = &quot;1 I1 THENZ4 = 0
IF P2S = &quot;O&quot; THEN Z4 = 2
IF UCASES(P2S) = &quot;F&quot; THEN CALL FIN
2] 62 L&Oacute;CATE 14, 21
PRINT &quot;
L&Oacute;CATE 14, 21
IF UCASES(PIN3$) = M+&quot; OR UCASES(PJN3S) = &quot;-&quot; THEN
PRTNTPIN3S
GOTO 21 63
ENDIF
P3$ = INPUTS(1)
PR.TNT P3S
IF P3S o &quot;1 &quot; AND P3$ o &quot;O&quot; THEN GOTO 21 62
1FP3S=&quot;1&quot;THENZ5 = 0
lFP3S=&quot;O n THENZ5 = 4
21 63 L&Oacute;CATE 15, 21
PRINT &quot;
L&Oacute;CATE 15, 21
IF UCASES(P1N4S) = &quot;-*-&quot; OR UCASE$(P1N4S) - &quot;-&quot; THEN
PRINT PIN4S
GOTO 21 6^
ENDIF
P4S = 1NPUTS(1)
PRINT P4S
]F P4S o &quot;1 &quot; AND IMS o &quot;O&quot; THEN GOTO 21 63
IFP4$=&quot;0&quot;THENZ&oacute; =
78
21 64 L&Oacute;CATE 16, 21
PRTNT &quot;
L&Oacute;CATE 16, 21
IF UCASES(PIN5$) = &quot;-f M OR UCASES(PIN5$) - &quot;-&quot; THEN
PRINTPIN5S
GOTO 21 65
ENDIF
P5S-INPUT$(1)
PRJNTP5S
IF P5S o &quot;1 &quot; AND P5S o &quot;O&quot; THEN GOTO 21 64
= &quot;1&quot;THENZ7 = 0
= &quot;0&quot;THENZ7 = 16
21 65 L&Oacute;CATE 17, 21
PRINT &quot;
L&Oacute;CATE 17, 21
IF UCASES(PIN6S) = &quot;+&quot; OR UCASE$(PIN6S) = &quot;~&quot; THEN
PRINT PIN6S
GOTO 2 166
ENDIF
P6S = INPUT$(1)
PRINT P6$
IF P6$ o &quot;1 &quot; AND P6S o &quot;O&quot; THEN GOTO 21 65
= &quot;1&quot;THENZ8 = 0
21 66 L&Oacute;CATE 18, 21
PRINT &quot;
L&Oacute;CATE 18,21
•IF UCASE$(PIN7S) = &quot;-*-&quot; OR UCASES(PJN7S) - &quot;-&quot; THEN
PRINT PIN7S
GOTO 21 67
ENDIF
P7$ = INPUTS(1)
PRTNTP7S
IFP7SO &quot;1&quot; AND P7S o &quot;O&quot; THEN GOTO 2166
1FP7$=&quot;]&quot;THENZ9 = 0
IF P7S = &quot;O&quot; THEN Z9 = 64
21 67 L&Oacute;CATE J 9, 21
PRINT &quot;
LOCA TE 19, 21
&Iacute;F UCASES(PINSS) - &quot;+&quot; OR UCASES(PINSS) = &quot;-&quot; THEN
PRINT PINBS
GOTO 2 168
END IF
P8S = INPUT5&iexcl;(1)
PRINT P8S
1FPSS o &quot;i&quot; AND P8S O &quot;O&quot; THEN GOTO 2167
]FPS$=&quot;1&quot;THENZ10 = 0
1FPS$= I '0&quot;THENZ10=12S
2168JLOCATE 12,50
PRINT &quot;
L&Oacute;CATE 12, 50
IF UCASE$(PJN9$) = &quot;+&quot; OR UCASE$(PIN9$) = &quot;-11 THEN
PRINT P1N9S
GOTO 2 169
END ]F
= INPUTS(1)
79
PRINT P9S
IF P9$ o &quot;1&quot; AND P9$ o &quot;O&quot; THEN GOTO 2168
= &quot;l&quot;THENZll=0
= &quot;0&quot;THENZll=4
2 169 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13, 50
IF UCASE$(PJN 1 0$) = &quot;+&quot; OR UC AS&pound;$(PIN 1 OS) = &quot;-&quot; THEN
PRINT PIM&Iacute;OS
GOTO 2 170
ENDIF
P30S = INPUT$(])
PRINT P 3 OS
IF P&Iacute;OS o &quot;1&quot; AMD P&Iacute;OS o &quot;O&quot; THEN GOTO 2169
IFP30S = &quot;1&quot;THENZ32 = 0
IF P&Iacute;OS = &quot;O&quot; THEN 212 = 8
21 70 L&Oacute;CATE 3 4,50
PRINT &quot;
L&Oacute;CATE 14, 50
IF UCASESCPIN 13$} = &quot;+&quot; OR UCASES(PIN 1 1 S) = &quot;-&quot; THEN
PRINT PIN11S
GOTO 2373
END TF
P11S-INPUTSO)
PRINT PUS
IFP3 ISo &quot;3&quot; AND PUS o &quot;O&quot; THEN GOTO 2370
IF P13S = &quot;1&quot; THEN Z33 = O
IF P U S - &quot;O&quot; THEN 213 = 16
2173 L&Oacute;CATE 15,50
PRINT &quot;
L&Oacute;CATE 15, 50
IF &Uuml;CASES(PIN12S} = &quot;+&quot; OR UCASES(PINI2$) - &quot;-&quot; THEN
PRINT PIN 12S
GOTO 23 72
ENDIF
P12$ = INPUTS(3)
PRINT P 12$
1FP12SO &quot;3&quot; ANDP32SO &quot;O&quot; THEN GOTO 2171
3F P32S = &quot;O&quot; THEN Z14 = 32
21 72 L&Oacute;CATE 16, 50
PRINT &quot;
L&Oacute;CATE 3 6, 50
&Iacute;F UCASES(PIN13S) = &quot;+11 OR UCASES(PIN13S) = &quot;-&quot; THEN
PR1NTPJN33S
GOTO 23 73
END I?
P33S = INPUTS(1)
PRINT P13$
IF P33$ o &quot;1 &quot; AND P13S o &quot;O&quot; THEN GOTO 2172
JFP13$=&quot;1&quot;THENZ35 = 0
JFP13$=&quot;0 I 1 THENZ35 = 64
21 73 L&Oacute;CATE 3 7, 50
PRINT &quot;
L&Oacute;CATE 17,50
JF UCASES(PTNJ4$} - M+M OR UCASE$(PJN34S) - ll-&quot; THEN
PRINTP&Iacute;N14S
GOTO 2 174
ENDIF
P14$ = rNPUT$(l)
PRTNTP14S
IF P14$ o &quot;1&quot; AND P14$ o &quot;O&quot; THEN GOTO 2173
lFP14$ = &quot;l ir THENZ16 = 0
IF P14S = &quot;O&quot; THEN Zl 6 = 128
21 74 L&Oacute;CATE 18, 50
PRTNT &quot;
L&Oacute;CATE 18,50
IF UCASE$(PIN15S) = &quot;+&quot; OR UCASES(PIN15S) - &quot;-&quot; THEN
PRINT PIN] 55
GOTO 2 175
ENDIF
P15$ = INPUTS(])
PRINT P15S
1FP15S o &quot;1&quot; AND P15S o &quot;O&quot; THEN GOTO 2174
.&Iacute;FP155= l1 l tI THENZ17 = 0
2 175 L&Oacute;CATE 19, 50
PRINT &quot;
L&Oacute;CATE 19, 50
TF UCASES(PIN] 65) = &quot;+&quot; OR UCASES(PIN16S) = &quot;-&quot; THEN
PRINT PIN 3 6$
GOTO 21 86
ENDIF
P16S-INPUTSO)
PRINT P] 65
1F Pl 6$ o &quot;I&quot; AND Pl 6$ o &quot;O&quot; THEN GOTO 21 75
&Iacute;FP]&oacute;S=&quot;V'THENZ18 = 0
IF P 1 6S = &quot;O&quot; THEN 21 8 = 64
21 86 L&Oacute;CATE 22, 13
COLOR 4, O
JMPUT &quot;Desea corregir (S/N)&quot;; COR1S
IF UCASES(CORIS) = &quot;S&quot; THEN GOTO 2160
END SUB
SUB PRUEBAS 18
SHARED PIN1S, PJN2S, P1N3S, PIN4S, PTN5S, PIN6S, PIN7S, PIN8S, PIN9S, PINTOS, PIN1 1S, PIN 12$,
PIN13S', PJN14S, PIN15S, P1N16S, PIN17S, PJN18S, PIN! 9$, PIN20S
SHAREDPl 1 P2 1 P3 ) P4 ] P5 J P6 ) P7 1 P8,P9 ) P10,Pn,Pl2 J P]3,P14 ) P15, P16 1 P17 J P18,P19,P20
SHARED Z), 22, Z3, Z4,Z5 J Z6 &Iacute; Z7 ) 28^9,210, Zl 1,Z12, Z13.Z1 4, Z15 3 Z16, Zl 7^18^19,220
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPI, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P),P7P2,P8PO, P8P1 &Iacute; P8P2 ) P9PO,P9P1 ) P9P2 &gt; PIOPO,P10P1 ) P10P2
SHARED PUPO, P]]P1,P1]P2, P12PO, P12P1 ) P12P2,P13PO ) P13P1,P13P2 1 P14PO, P14P1,P14P2,
J 3 J5PO &gt; P15P],?]5P2 1 P16PO,Pl6Pl 1 Pl6P2 1 PI7PO I P17PI,P17?2 t P]8P0 1 P]8PJ 1 P]8P2
3160 COLOR 11, O
L&Oacute;CATE 12, 21
PRINT &quot;
L&Oacute;CATE 12, 21
IF UCASES(PrNl $) = &quot;+&quot; ORUCASES(PJN1 $) = &quot;-&quot; THEN
PRINT PIN! $
GOTO 3 161
RND IF
81
PRINT Pl$
IFP15 o &quot;1&quot; AND P1S o &quot;O&quot; AND UCASES(P1$) o &quot;F&quot; THEN GOTO 3160
= &quot;0&quot;THENZ2=1
1F UCASE$(P1$) - &quot;F11 THEN CALL FIN
3161 L&Oacute;CATE 13, 21
PRINT &quot;
L&Oacute;CATE 13, 21
IF UCASES(P1N25) = &quot;+&quot; OR UCASES(PIN2S) = &quot;-&quot; THEN
PRINT PIN2S
GOTO 3 1 62
ENDIF
PRINT P2S
IF P2S o &quot; V AND P2S o &quot;O&quot; AND UCASES(P2$) o &quot;F&quot; THEN GOTO 3161
LFP2S=&quot;0&quot;THENZ3 = 1
IF UCASE$(P2S) = &quot;F&quot; THEN CALL FIN
3 162 L&Oacute;CATE 14, 21
PRINT &quot;
L&Oacute;CATE 14,2]
IF UCASE$(PIN3$) = &quot;+&quot; OR UCASE$(PIN3S) = &quot;-&quot; THEN
PRJNTPIN3S
GOTO 3 163
ENDIF
P3S = INPUT$(1)
PRINT P3S
IF P3S o &quot;1 &quot; AND P3S o &quot;O&quot; THEN GOTO 3 1 62
IFP3$ = &quot;1&quot;TH&pound;NZ4 = 0
1FP3S=&quot;0 T 'THENZ4 = 2
3 163 L&Oacute;CATE 15, 21
PRINT &quot;
L&Oacute;CATE 15, 21
IF UCASES(PIN4S) - &quot;+&quot; OR UCASES(PIN4S) = &quot;-&quot; THEN
PRINT PIN4S
GOTO 3 164
ENDIF
P4S-INPUTS(1)
PRINT P4S
IF P4S o &quot;1&quot; AND P4S o &quot;O11 THEN GOTO 3163
1FP4$=&quot;0&quot;THENZ5 = 4
3 164 L&Oacute;CATE 16, 21
PRINT &quot;
LO CATE 16, 21
IF UCASE$(PIN5$) = &quot;4-&quot; OR UCASES(PIN5$) = &quot;-&quot; THEN
PR&Iacute;NTP1N5S
GOTO 3 165
END IF
P5S = 1HPUTS(1)
PRINT P5S
&Iacute;FP5S o &quot;1&quot; AND P5$ o &quot;O&quot; THEN GOTO 3164
1FP5S= 1 1 1&quot;THENZ6 = 0
3 165 L&Oacute;CATE 17,21
82
PRINT &quot;
L&Oacute;CATE 17, 21
IF UCASES(PIN&oacute;S) - &quot;-i-&quot; OR UCASE$(PIN6$) = &quot;-&quot; THEN
PR1NT P&Iacute;N6S
GOTO 3166
ENDIF
P&Oacute;$ = INPUT$(1)
PRINT P6S
IF P6S o &quot;]&quot; AND P6S o &quot;O&quot; THEN GOTO 3 ] 65
IFP6S=&quot;]&quot;THENZ7 = 0
IFP6S = &quot;0&quot;THENZ7=]6
3166 L&Oacute;CATE 18, 21
PRTNT&quot;
L&Oacute;CATE 18, 21
IF UCASES(PIN7S) = &quot;+&quot; OR UCASE$(PIN7S) = &quot;-&quot; THEN
PRINT PIN7S
GOTO 3 J 67
ENDIF
P7$ = INPUTS(1)
PRINT P7S
IF P7S o &quot;1&quot; AND P7S o &quot;O&quot; THEN GOTO 3166
rFP7$=&quot;]'&quot;THENZ8 = 0
IFP7$=&quot;0&quot;THENZ8 = 32
3167 L&Oacute;CATE 19, 21
PRINT&quot;
L&Oacute;CATE 19, 21
IF UCASES(PINS$) = &quot;+&quot; OR UCASES(PINS$) = &quot;-&quot; THEN
PRINT PINSS
GOTO 3168
ENDIF
P8S = INPUTS(1)
PRINT P8S
IF P8S o &quot;1&quot; AND P8S o &quot;O&quot; THEN GOTO 3167
= &quot;1&quot;THENZ9 = 0
= &quot;0&quot;THENZ9 = 64
3168 L&Oacute;CATE 20, 21
PRINT &quot;
L&Oacute;CATE 20, 21
IF UCASES(PIN9S) - &quot;+&quot; OR UCASES(PIN9S) = &quot;-&quot; THEN
PRINT PIN9S
GOTO 3169
END JF
P9S = INPUTS(1)
PRINT P9S
IF P9S o &quot;1&quot; AND P9S o &quot;O&quot; THEN GOTO 3168
IFP9S= 1 1 1&quot;THENZ10 = 0
1FP9S=&quot;0&quot;THENZ10=]28
3169 L&Oacute;CATE 12, 50
PRINT &quot;
L&Oacute;CATE 12, 50
IF UCASES(PINIOS) = &quot;+&quot; OR UCASES(PINIOS) = &quot;-&quot; THEN
PRINT PIN IOS
GOTO 3170
END 1F
P10S = INPUTS(1)
P3UNTPJOS
IFP10SO &quot;V AND P&Iacute;OS o &quot;O&quot; THEN GOTO 3169
= &quot;1&quot;THENZ1] =0
3 170 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13, 50
IF UCASESCPINl 1S) = &quot;+&quot; OR UCASE$(PIN1 1$) = &quot;-&quot; THEN
PRINT PIN! 1S
GOTO 3 &iacute; 7J
ENDIF
P11S = TNPUTS(1)
PRINT PUS
IF Pl 1S o &quot;1 &quot; AND P J I S o &quot;O&quot; THEN GOTO 31 70
IFPn$ = &quot;l&quot;THENZ12 = 0
IFPm = &quot;0&quot;THENZ12 = S
3171 L&Oacute;CATE 14, 50
PRINT &quot;
L&Oacute;CATE 14, 50
IF UCASE$(PIN12$) = &quot;+&quot; OR UCASE$(PJN12S) = &quot;-&quot; THEN
PRJNTPIK12S
GOTO 3 172
ENDJF
P12$ = INPUTS(1)
PRINT P 12$
IFP12S o &quot;1&quot; AND P12S o &quot;O&quot; THEN GOTO 3171
IFP12$=&quot;1&quot;THENZ13 = 0
JFPI2S= &quot;O&quot; THEN Z] 3 = 16
3 172 L&Oacute;CATE 15, 50
PRJNT &quot;
L&Oacute;CATE 15,50
IF UCASES(PIN13S) = &quot;+&quot; OR UCASE$(PIN13$) = &quot;-&quot; THEN
PRINT PIN] 3S
GOTO 3 173
ENDJF
P12S = INPUTS(1)
PRINT P 12$
IF P13S o &quot;1 &quot; AND P13S o &quot;O&quot; THEN GOTO 3172
IFP13S = &quot;O&quot; THEN Z14 = 32
3 373 L&Oacute;CATE 16, 50
PRINT &quot;
L&Oacute;CATE 16, 50
IF UCASES(PIN14$) = &quot;+&quot; OR UCASE$(PJN14S) = &quot;-&quot; THEN
PRINT PIN! 4S
GOTO 3 174
END IF
P14S-INPUTS(1)
PRINTP14S
1FP14S o &quot;1&quot; AND P14S o &quot;O&quot; THEN GOTO 3173
]FP14$ = &quot;rTHENZ15 = 0
JFP14$=&quot;0&quot;THENZ15 = &Oacute;4
3 174 L&Oacute;CATE 17, 50
PRINT &quot;
L&Oacute;CATE 17, 50
JF UCASES(P1N15S)= &quot;+&quot; OR UCASE$(P1N15S) = &quot;-&quot; THEN
PRINT PIN 15S
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GOTO 3 175
ENDIF
P15$ = INPUT$(])
PRINTP15S
1F P15S o &quot;1 &quot; AND P15S o &quot;O&quot; THEN GOTO 3 174
IF P15$ = &quot;O&quot; THEN Z16 = 128
31 75 L&Oacute;CATE 18, 50
PR1NT &quot;
L&Oacute;CATE 18, 50
IF UCASES(PIN16S) = &quot;+&quot; OR UCASES(PIN16S) = &quot;-&quot; THEN
PRINTPIN1&Oacute;S
GOTO 3176
END IF
P16$ = JNPUT$(1)
PRJNTP16S
IF P16S o &quot;] &quot; AND P16S o &quot;O&quot; THEN GOTO 3175
IFP16S = &quot;1&quot;THENZ17 = 0
IF Pl 65 = &quot;O&quot; THEN Z] 7 = 128
3 176 L&Oacute;CATE 19,50
PRINT &quot;
L&Oacute;CATE 19, 50
IFUCASES(PIN17$) = &quot;+&quot; ORUCASE$(PIN17S) = &quot;-&quot; THEN
PKINTPIN17S
GOTO 3 177
ENDIF
P17S = INPUTS(1)
PRJNTP17S
IF P17S o &quot;1&quot; AND P17S o &quot;O&quot; THEN GOTO 3176
IFP17$=&quot;1 I ( THENZ1S = 0
IFP17S = &quot;O&quot; THEN Zl 8 = 64
3 177 L&Oacute;CATE 20, 50
PRJOT &quot;
L&Oacute;CATE 20, 50
IF UCASES(PIN1 SS) = &quot;+&quot; OR UCASES(PIN1 S$) = &quot;-&quot; THEN
PRINTPIN1SS
GOTO 3 186
ENDIF
P18S-INPUTS(1)
PRJNTP18S
3FP18S o &quot;1&quot; AND P1SS o &quot;O11 THEN GOTO 3177
1F P 1 8$ = &quot;I&quot; THEN Zl 9 = O
JF Pl 8S = &quot;O&quot; THEN Zl 9 = 32
3 186 L&Oacute;CATE 22, 13
COLOR 4, O
&Iacute;K T PUT &quot;Desea corregir (S/N)&quot;; COR1S
IFUCASES(CORIS) = &quot;S&quot; THEN GOTO 3160
END SUB
SUBPRUEBAS20
SHARED PIN1S, PIN2S, P1N3S, PIN4S, PIN5S, PIN6S, PIN75, PINSS, PIN9S, PINTOS, PI&Iacute;^llS, PIN12S,
PrN13$, PIN14$, PIN15S, PIK'16^ PIN! 7$, PIN18S, PIN19S, P&Iacute;N20S
SHAREDP],P2JP3JP4,P5,P6,P7JP8)P9&gt;P10JP]1&gt;P12)P13,P]4,P15)P16)P]75P18)P19,P20
SHAREDZ1 J Z2 &gt; Z3 ) Z4 ) Z5 J Z6 ) Z7 &Iacute; Z8 J Z9 ) Z10,Z11 J Z12 ) Z13 ) Z]4, Z l S . Z l &oacute; . Z l ^ Z J S , 219, Z20
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPl, POLP2, PIPO, P I P I PlP?
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6Po! P6P1, P6P2, P7Po'
P7P1, P7P2, P8PO, P8P1, PSP2, P9PQ, P9P1, P9P2, P10PO, P10P1, PlOJ'2
SHARED P1IPO,P]lPl 1 PnP2,P]2PQ,P12Pl,P12P2,P]3PO,P]3P],Pl3P2,P14PO,P14PJ,P14P2,
P15PO, P15P1.P15P2, P16PO, P16P1,P16P2, P17PO,P17P1,P17P2, PISPO, P1SP1, P1SP2
4160 COLOR 11, O
L&Oacute;CATE 12, 21
PJUNT&quot;
L&Oacute;CATE 12, 21
IF UCASES(PIN1$) - &quot;+&quot; OR UCASES(PINJS) = &quot;-&quot; THEN
PRJNT PIN1S
GOTO 4161
ENDIF
P]$ = INPUT$(1)
PRJNT P1S
IFPISo &quot;1&quot; AND PISO &quot;O&quot; AND UCASES(P1S) o &quot;F&quot; THEN GOTO 4160
IFP1S=&quot;1&quot;THENZ1 =0
IFP1S= I I 0&quot;THENZ1 =2
IF UCASES(PIS) = &quot;F&quot; THEN CALL FIN
4161 L&Oacute;CATE 13, 21
PRJNT &quot;
L&Oacute;CATE 13, 21
IF UCASES(PIN2S) = &quot;+&quot; OR UCASES(PIN2S) = &quot;-&quot; THEN
PFJNTPIN2S
GOTO 4162
ENDIF
P2S = INPUT$(1)
PRINT P2S
IF P2S o &quot;1&quot; AND P2$ o &quot;O&quot; AND UCASES(P2S) o &quot;F&quot; THEN GOTO 4161
IFP2S = &quot;1 I I THENZ2-0
IFP2S=&quot;0 M THENZ2=1
TF UCASES(P2S) = &quot;F&quot; THEN CALL FIN
4162 L&Oacute;CATE 14, 21
L&Oacute;CATE 14, 21
IF UCASES(PIN3S) = &quot;+&quot; OR UCASES(PIN3S) = &quot;-&quot; THEN
PR&Iacute;NTPJN3S
GOTO 4 163
EMD IF
P3S = INPUTS(1)
PRJNT P3$
IF P3S o &quot; ! &quot; AND P3$ o &quot;O&quot; THEN GOTO 4 1 62
JFP3S=&quot;1&quot;TBENZ3 = 0
1F P3S - &quot;O&quot; THEN Z3 = 1
4 163 L&Oacute;CATE 15, 21
PRJNT &quot;
L&Oacute;CATE 15, 21
IF &Uuml;CASES(P1N4S) = &quot;4-1' OR UCASES(P1N4S) = &quot;-&quot; TI&Iacute;EN
PRINT P&Iacute;KMS
GOTO
END IF
PR1NTP4S
JF P4S o &quot;1 &quot; AND P4S o &quot;O&quot; THEN GOTO 41 63
]FP4S=&quot;0&quot;THRN7.4 = 2
SC&gt;
4164 L&Oacute;CATE 16, 21
PRINT&quot;
L&Oacute;CATE 16,21
IF UCASES(PIN5S) = &quot;+&quot; OR UCASES(PIN5S) = &quot;-&quot; THEN
PRINT PIN5S
GOTO 4165
ENDIF
P5S = INPUTS(1)
PRINT P5S
IF P5S o &quot;1&quot; AND P5S o &quot;O&quot; THEN GOTO 4164
IFP5$ = &quot;1&quot;THENZ5 = 0
IFP5$ = &quot;0&quot;THENZ5 = 4
4165 L&Oacute;CATE 17, 21
PRINT&quot;
L&Oacute;CATE 17, 21
IF UCASES(PIN6$) = &quot;4-&quot; OR UCASES(PIN6$) = &quot;-&quot; THEN
PRINT PIN6S
GOTO 4166
ENDIF
P6S-INPUTS(1)
PRINTP6S
IF P6S o &quot;]&quot; AND P6S o &quot;O11 THEN GOTO 4165
; = t l l l l THENZ6 = 0
41 66 L&Oacute;CATE 18, 21
PRINT &quot;
L&Oacute;CATE 18, 21
IF UCASES(PIN7S) = &quot;+&quot; OR UCASE$(PIN7S) = &quot;-&quot; THEN
PRINT PIN7S
GOTO 4 167
ENDIF
P7S-IN T PUTS(1)
PRINT P7S
IFP7S o &quot;1&quot; AND P7S o &quot;O&quot; THEN GOTO 4166
IFP7$=&quot;0&quot;THENZ7= 16
41 67 L&Oacute;CATE 19, 21
PRINT &quot;
L&Oacute;CATE 19, 21
IF UCASESfPINSS) = &quot;+&quot; OR UCASES(PIN8$) &laquo; &quot;-&quot; THEN
PRINT PIN8S
GOTO 4 168
END1F
P8S = INPUTS(1)
PRINT P8S
1F P8S o &quot;1&quot; AND P8$ o &quot;O&quot; THEN GOTO 4167
1FPSS=&quot;1&quot;THENZ8 = 0
!FPS$=&quot;0&quot;THENZS = 32
4 168 L&Oacute;CATE 20, 2!
PRiNT &quot;
L&Oacute;CATE 20, 21
JF UCASE$(P1N9S) = &quot;+&quot; OR UCASES(PIN9$) = &quot;-&quot; THEN
PRINT PJN9S
GOTO 4 169
ENDIF
= INPUTS(1)
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PR&Iacute;NT P9S
IF P9S o &quot;1 &quot; AND P9S o &quot;O&quot; THEN GOTO 4168
IFP9$ = &quot;1&quot;THENZ9 = 0
IF P9S = &quot;O&quot; THEN Z9 = 64
4 169 L&Oacute;CATE 21 ,21
PRTNT &quot;
L&Oacute;CATE 21 ,21
IF UCASES(PIN1 0$) = &quot;+&quot; OR UCASES(PIN1 OS) = &quot;-&quot; THEN
PRINT PIN 10$
GOTO 41 70
ENDIF
P10$ = INPUT$(1)
PRINTP10S
IFPIOS o &quot;1&quot; AND P&Iacute;OS o &quot;O&quot; THEN GOTO 4169
IF P&Iacute;OS = &quot;1&quot; THEN Zl O = O
IF P&Iacute;OS = &quot;O&quot; THEN Z10 &laquo; 128
4 170 L&Oacute;CATE 12, 50
PRJNT &quot;
L&Oacute;CATE 12, 50
IF UCASES(PIN] 1 S) = &quot;+&quot; OR UCASES(PIN1 1 S) = &quot;-&quot; THEN
PRINT PIN] ]S
GOTO 4 171
ENDIF
P11S&laquo;INPUTS(1)
PRINTP11S
IF PUS o &quot;]&quot; AND PllSo &quot;O&quot; THEN GOTO 4170
lFPm=&quot;l&quot;THENZll=0
IFP]]$ = &quot;0&quot;THENZH=4
4171 L&Oacute;CATE 13, 50
PRINT &quot;
L&Oacute;CATE 13, 50
IF UCASES(PIN12S) = &quot;+11 OR UCASES(PIN12S) = &quot;-&quot; THEN
PRINT PIN 12$
GOTO 4 172
ENDIF
PI2S = INPUTS(1)
PRJNT P12S
1F P12S o &quot;1 &quot; AND P12S o &quot;O&quot; THEN GOTO 4171
12S = &quot;0 M THENZ12 = 8
4 172 L&Oacute;CATE 34, 50
PRINT &quot;
L&Oacute;CATE 14,50
)F UCASES(P1N13S) = &quot;+&quot; OR UCASE$(P&Iacute;N13S) ~ &quot;-&quot; THEN
PRINT PIN! 3S
GOTO 4 173
END IF
P13S = 1NPUTS(1)
PRINT P13S
IFPI3S o &quot;1&quot; AND P13S o &quot;O&quot; THEN GOTO 4172
IFP13S- M 1&quot;THENZ13 = 0
1FP13S=&quot;0&quot;THENZ13 = 16
4 173 L&Oacute;CATE 15, 50
PRINT &quot;
L&Oacute;CATE 15, 50
IF UCASES(PINHS) - &quot;+&quot; OR UCASES(PINHS) =- &quot;-&quot; THEN
S
PRINT PIN 14$
GOTO 4174
ENDIF
P14S = INPUTS(1)
PRJNTP14S
IFP14S o &quot;1&quot; AND P14$ o &quot;O&quot; THEN GOTO 4173
IFP14$ = &quot;1&quot;TH&pound;NZ14 = 0
IFP]4$ = &quot;0&quot;THENZ]4 = 32
4174 L&Oacute;CATE 16, 50
PRINT &quot;
L&Oacute;CATE 16,50
IF UCASES(PIN15S) = &quot;+&quot; OR UCASES(PIN15$) = &quot;-&quot; THEN
PRINT PIN15S
GOTO 4175
ENDIF
P15$ = INPUT$(1)
PRINT P 355
IF P15$ o &quot;]&quot; AND P15S o &quot;O&quot; THEN GOTO 4174
IFP15$ = &quot;1&quot;THENZI5 = 0
IFPI5S= &quot;O&quot; THEN Z]5 = 64
4175 L&Oacute;CATE 17, 50
PRINT &quot;
L&Oacute;CATE 17, 50
IF UCASES(PIN16$) = &quot;+&quot; ORUCASE$(PIN16S) = &quot;-&quot; THEN
PRINT PIN 16$
GOTO 4176
ENDIF
P16S = INPUTS(1)
PRINT P16$
IF Pl 6S o &quot;1&quot; AND Pl 6S o &quot;O&quot; THEN GOTO 4175
IFP16S=&quot;1&quot;THENZ16 = 0
IF P16$ = &quot;O&quot; THEN Zl 6 = 128
4176 L&Oacute;CATE 18, 50
PRINT &quot;
L&Oacute;CATE 18,50
IF UCASE$(PIN17$) = &quot;4-&quot; OR UCASES(PIN17S) = &quot;-&quot; THEN
PRJNTPIN17S
GOTO 4177
ENDIF
P17S = INPUTS(1)
PRINT P17$
IF P17S o &quot;1&quot; AND P17S o &quot;O&quot; THEN GOTO 4176
iFPl7$ = &quot;l i r THENZ17 = 0
IF P17$ = &quot;O&quot; THEN Zl 7 = 128
4177 L&Oacute;CATE 19, 50
PRINT &quot;
L&Oacute;CATE 19, 50
IF UCASES(PIN18$) = &quot;+&quot; OR UCASE$(PIN18$) = &quot;-&quot; THEN
PRTNTP1N1SS
GOTO A186
END IF
PI8S&laquo;INPUTS(1)
PR1NTP18S
1FP18S o &quot;1&quot; AND P18$ o &quot;O11 THEN GOTO 4177
)FP1S$=&quot;]&quot;THENZ1S = 0
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4 178 L&Oacute;CATE 20, 50
PRINT &quot;
L&Oacute;CATE 20, 50
IFUCA5E$(PIN19$) = &quot;+&quot; OR UCASE$(PIN19$) = &quot;-&quot; THEN
PRINT PIN 19$
GOTO 4 3 79
END IF
P19S = INPUTS(1)
PRINT P]9S
IF P] 9S o &quot; 1 &quot; AND P ] 9$ o &quot;O&quot; THEN GOTO 4 1 78
IF P19S = &quot;O&quot; THEN Z19 = 32
4179 L&Oacute;CATE 21, 50
PRINT &quot;
L&Oacute;CATE 21, 50
IF UCASES(PIN20S) = &quot;+&quot; OR UCASES(PIN20S) = &quot;-&quot; THEN
PRINT PIN20S
GOTO 4186
ENDIF
P20$ = INPUT$(1)
PRINT P20S
IF P20S o &quot;1 &quot; AND P20S o &quot;O&quot; THEN GOTO 41 79
1P P20S = &quot; 1&quot; THEN Z20 = O
IF P20S = &quot;O&quot; THEN Z20 = 16
4 186 L&Oacute;CATE 22, 13
COLOR 4, O
&Iacute;NPUT &quot;Desea corregir (S/N)11; COR1S
IF UCASES(CORIS) = &quot;S&quot; THEN GOTO 4160
ENDSUB
SUB Z&Oacute;CALO! 4
SHARED PIN1S, PIN2S, PIN3S, PIN4S, PIN5S, PIN6S, PIN7S, PIN8S, PIN9S, PIN10S, PINl ]S, PIN12S,
PIN13S, PIN 14$, PINl 5$, PIN! 6$, PINl 7$, PIN 18$, PIN] 9$, PIN20S
SHARED ZOC1, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOCS, ZOC9, ZOC]0, ZOC11, ZOC12,
ZOC13, ZOC14, ZOC15, ZOCI 6, ZOC17, ZOClS, ZOCI 9, ZOC20
SHARED POLI, POL2, POL3, POL4, POL53 POLO, POL75 POLS, POL9, POLIO, POLI 1, POL12, POLI 3,
POLI 4, POLI 5, POLI 6, POLI 7, POLI 8, POLI 9, POL20
SELECT CASE PIN! S
CASE &quot;E&quot;
ZOC4 - O
CASE &quot;S11
ZOC4 = 2
CASE &quot;H-&quot;
ZOC4 = O
POL4 = O
CASE &quot;-&quot;
ZOC4 = O
POL4 &laquo; 2
END SELECT
SELECT CASE P1N2S
CASE &quot;E&quot;
ZOCS = O
CASE &quot;S&quot;
ZOC5 - 4
CASE &quot;H-&quot;
7.OC5 = O
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POL5 - O
CASE &quot;-&quot;
ZOC5 = O
POL5 - 4
END SELECT
IF UCASES(PIN3S) = &quot;E&quot; THEN ZOC6 - O
IF UCASES(PIN3S) &laquo; &quot;S&quot; THEN ZOC6 = 8
IF UCASES(PIN3S) = M+&quot; THEN ZOC6 = O
IF UCASES(PIN3S) - &quot;+&quot; THEN POL6 = O
JF &Uuml;CASE$(PIN3$) = &quot;-&quot; THEN ZOC6 - O
IF UCASES(PIN3S) - &quot;-&quot; THEN POL6 = S
IF UCASE$(PIN4S) = &quot;E11 THEN ZOC7 = O
IF UCASES(PIN4S) - &quot;S&quot; THEN ZOC7 = 16
IF UCASES(PIN4$) &laquo; &quot;+&quot; THEN ZOC7 - O
IF UCASESCPIN4S) = &quot;+&quot; THEN POL7 = O
IF UCASES(PIN4S) &laquo; &quot;-&quot; THEN ZOC7 = O
IF UCASES(PIN4S) = &quot;-&quot; THEN POL7 = 16
IF UC&Aacute;SESCPIN5S) - &quot;E&quot; THEN ZOCS - O
IF UCASE$(PIN5S) = &quot;S&quot; THEN ZOCS - 32
IF UCASES(PIN5S) = &quot;+&quot; THEN ZOCS = O
IF UCAS&pound;$(PIN5S) = &quot;+&quot; THEN POL8 = O
IF UCASES(P]N5S) = &quot;-&quot; THEN ZOCS = O
IF UCASES(PIN5S) &laquo; &quot;-&quot; THEN POL8 = 32
IF UCASES(PIN6S) = &quot;E&quot; THEN ZOC9 = O
IF UCASES(PIN6S) &laquo; &quot;S&quot; THEN ZOC9 - 64
IF UCASES(PIN6S) = &quot;+&quot; THEN ZOC9 = O
IF UCASES(PIN6S)&laquo; &quot;+H THEN POL9 = O
IF UCASES(PIN6S) = &quot;-&quot; THEN ZOC9 = O
IF UCASES(PIN6$) = &quot;-&quot; THEN POL9 = 64
IF UCASESCPIN7S) = &quot;E&quot; THEN ZOC10 = 0
IF UCASES(PIN7S) - &quot;S&quot; THEN ZOC10 = 128
IF UCASES(PIN7S) = &quot;+&quot; THEN ZOC10 = 0
IF UCASES(PIN7S) = &quot;+&quot; THEN POLI 0 - 0
IF UCASES(PIN7S) = &quot;-&quot; THEN ZOC]0 = O
IF UCASES(PIN7S) = &quot;-&quot; THEN POLI O = 128
IF UCASES(PIN8S) &laquo; &quot;E&quot; THEN ZOC11 = O
IF UCASES(PINSS) = &quot;S&quot; THEN ZOC11 = 4
IF UCASES(PINSS) &laquo; &quot;+&quot; THEN ZOC1 ] = O
IF UCASESfPINSS) = &quot;+&quot; THEN POLI 1 = O
IF UCASES(PIN8S) &laquo; &quot;-&quot; THEN ZOC11 = O
IF UCASESCPI&Iacute;s'SS) = &quot;-&quot; THEN POLI 1 = 4
IF UCASE$(PIN9S)&laquo; &quot;E&quot; THEN ZOC12 = O
IF UCASE&Iacute;(PIN9S) = &quot;S11 THEN ZOC12 = 8
IF UCASES(PIN9S) = &quot;+&quot; THEN 20C12 = O
IF UCASE$(PIN9S) &raquo; &quot;+&quot; THEN POLI2 - O
IF UCASES(PIN9S) = &quot;-&quot; THEN ZOC12 = O
IF UCASE$(PIN9S) * &quot;-&quot; THEN POLI2 = 8
IF UCASES(P1N10S) = &quot;E&quot; THEN ZOC13 = O
IF UCASES(P1N10S)= &quot;S&quot; THENZOC13 = 16
IF UCASES(PIN]OS) = &quot;+&quot; THEN ZOC13 = O
IF UCASES(PINIOS) = &quot;+&quot; THEN POLI3 - O
IFUCASES(P]N10S) = &quot;-&quot; THEN ZOC13 = O
IF UCASES(PINIOS) = &quot;-&quot; THEN POLI 3 = 16
JF UCASES(P)N13S) = &quot;E&quot; THEN ZOC14 = O
]F UCASES(PJNnS) = &quot;S11 THEN ZOCH = 32
IF UCASE$CPTNII$) =&quot;+&quot; THEN zorn = o
&Iacute;F UCASES(PINnS) = &quot;+&quot; THEN POLI A = O
IF UCASESCPIN] 1S) = &quot;-&quot; THEN ZOC14 - O
IF UCASES(PIN11$) = &quot;-&quot; THENPOLM = 32
IF UCASES(P1N12$) = &quot;E&quot; THEN ZOC15 = O
IF UCASE$(PIN12$) = &quot;S11 THEN ZOC15 = 64
IF UCASESCPIN12S) = &quot;+&quot; THEN ZOC15 = O
IF UCASES(PIN12$) = &quot;+&quot; THEN POLI 5 - O
IF UCASES(PIN12$) = &quot;-&quot; THEN ZOCl5 = 0
IF UCASE$(PIN12$) = &quot;-&quot; THEN POLIS = 64
IF UCASES(PJN13S) = &quot;E&quot; THEN ZOCI6 = O
IF UCASES(PIN13S) = &quot;S&quot; THEN ZOCl 6 = 128
IF UCASESCPIN13S) = &quot;+&quot; THEN ZOC16 = O
IF UCASES(PIN13S) = &quot;+&quot; THEN POL16 = O
IF UCASES(PIN]3S) = &quot;-&quot; THEN ZOC16 = 0
IF UCASESCPIN13S) = &quot;-&quot; THENPOL16 = 128
IP UCASES(PIN14S) = &quot;E&quot; THEN ZOC17 = O
IF UCASESCPIN14S) = &quot;S&quot; THEN ZOC17 = 128
IF UCASES(PIN 14$) = &quot;+&quot; THEN ZOC ] 7 = O
IF UCASES(PIN]4S) = &quot;+&quot; THEN POLI 7 = 0
IF UCASES(PIN14S) = &quot;-&quot; THEN ZOC17 = O
&Iacute;F UCASES(PIN14S) = &quot;-&quot; THEN POLI 7 = 128 .
CALL DATOS
ENDSUB
SUB Z&Oacute;CALO 16
SHAKED PIN3S, PIN2S, PIN3S, PIN4S, PIN5S, PIN6S, PIN7S, PIN8S, PIN9S, PIN10S, PIN11S, PIN12S,
PIN 13$, PIN14S, PIN15S, PIN16S, PIN17S, PIN18S, PIN] 9$, PIN20S
SHARED ZOCl, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOC8, ZOC9, ZOCl O, ZOC11, ZOC12,
ZOC13, ZOC14, ZOC15, ZOC16, ZOC17, ZOC18, ZOC19, ZOC20
SHARED POLI, POL2, POL3, POL4, POL5, POLO, POL7, POL8, POL9, POLIO, POL11, POL12, POL13,
POL14, POL15 3 POL16, POLI7, POLIS, POL19, POL20
IF UCASES(PIN1 S) = &quot;E&quot; THEN ZOC3 = O
IF UCASES(PIN1S) = &quot;S&quot; THEN ZOC3 = 1
IF UCASES(PINIS) = &quot;+&quot; THEN ZOC3 = 0: POL3 = O
IF UCASES(PIN1S) = &quot;-&quot; THEN ZOC3 = 0; POL3 = 1
IF UCASES(PJN2S) = &quot;E&quot; THEN ZOC4 = O
IF UCASES(PJN2S) = &quot;S&quot; THEN ZOC4 = 2
IF UCASES(PIN2S) = H + M THEN ZOC4 = 0: POL4 = O
JF UCASES(PJN2S) = &quot;-&quot; THEN ZOC4 = 0: POL4 = 2
IF UCASES(PIN3S) = &quot;E&quot; THEN ZOC5 = O
IF UCASES(P1N3S) = &quot;S&quot; THEN ZOC5 = 4
IF UCASES(PIN3S) = &quot;+&quot; THEN ZOC5 = 0: POL5 = O
JF UCASES(PJN3S) = &quot;-&quot; THEN ZOC5 = 0: POL5 = 4
IF UCASE$(PIN4S) = &quot;E&quot; THEN ZOC6 = O
IF UCASES(PIN4$) = &quot;S&quot; THEN ZOC6 = S
IF UCASE$(PJN4$) = &quot;+&quot; THEN ZOC6 = 0; POL6 = O
IF UCASES(PIN4S) = &quot;-&quot; THEN ZOC6 = 0: POL6 = S
IF UCASES(PIN5$) = &quot;E&quot; THEN ZOC7 = O
1F UCASES(P1N5S) = &quot;S&quot; THEN ZOC7 = 16
IF UCASES(PINSS) = &quot;+&quot; THEN ZOC7 = 0: POL7 = O
J F UCASE$(PJN5$) = &quot;-&quot; THEN ZOC7 = 0: POL7 = 16
IF UCASESCPJN6S) = &quot;E&quot; THEN ZOCS = O
IF UCASES(PIN&oacute;S) = &quot;S&quot; THEN ZOCS = 32
IF UCASES(PJN6$) &raquo; &quot;-f&quot; THEN ZOCS = 0: POLS = O
IF UC&Aacute;SES(PIN6S) = &quot;-&quot; THEN ZOCS = 0; POLS = 32
IF UCASES(P&Iacute;N7S) = &quot;E&quot; THEN ZOC9 = O
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IF UCASE$(PIN7S) = &quot;S&quot; THEN ZOC9 = 64
1F UCASES(PIN7S) = &quot;+&quot; THEN ZOC9 = 0: POL9 = O
IF UCASES(PIN7S) = &quot;~&quot; THEN ZOC9 = 0: POL9 - 64
IF UCASES(PINSS) = &quot;E&quot; THEN ZOC10 - O
IF UCASES(P1N8$) = &quot;S&quot; THEN ZOCIO = 128
IF UCASES(PINSS) - &quot;+&quot; THEN ZOCI 0 = 0: POLI 0 = 0
IF UCASES(PIN8S) = &quot;-&quot; THEN ZOCIO = 0: POLIO = 128
IF UCASES(PIN9$) = &quot;E11 THEN ZOCI 1 = O
IF UCASE$(PIN9$) = &quot;S&quot; THEN ZOCI 1 = 4
IF UCASES(PIN9S) = &quot;+&quot; THEN ZOCI 1 = 0: POLI 1 = O
IF UCASES(PIN9S) = &quot;-&quot; THEN ZOCI 1 = 0; POLI 1 - 4
IF UCASES(PIN1 OS) = &quot;E&quot; THEN ZOC12 = O
IF UCASE$(PIN] OS) = &quot;S&quot; THEN ZOC12 = 8
IF UCASES(PIN10$) = &quot;+&quot; THEN ZOCJ2 = 0: POL12 = O
IF UCASE$(PIN10S) = &quot;-&quot; THEN ZOCI 2 = 0; POL12 = S
IF UCASES(PIN1 1$) = &quot;E&quot; THEN ZOC13 = O
IF UCASE$(PIN11 S) = &quot;S&quot; THEN ZOC13 = 16
IF UCASE$(PIN11S) - &quot;+&quot; THEN ZOCI3 = 0: POLIS = O
IFUCASES(PIN11$) = &quot;-&quot; THEN ZOC13 = 0: POL13 = 16
IF UCASES(PIN12S) = &quot;E&quot; THEN ZOC14 = O
IF UCASES(PIN]2S) = &quot;S&quot; THEN ZOC14 = 32
IF UCASES(PIN12S) = &quot;+&quot; THEN ZOC14 - 0: POL14 = O
IF UCASES(PIN]2S) = &quot;-&quot; THEN ZOC14 = 0: POLI4 = 32
IF UCASES(PIN13S) = &quot;E&quot; THEN ZOC15 = O
IF UCASES(PIN13$) = &quot;S&quot; THEN ZOC15 = 64
IF UCASES(PIN13$) = &quot;+&quot; THEN ZOC15 = 0: POL15 = O
rFUCASES(PIN13S) = &quot;-&quot; THEN ZOC15 = 0: POLIS = 64
IF UCASES(PIN14$) = &quot;E11 THEN ZOCI 6 = O
IF UCASES(PIN14$) = &quot;S&quot; THEN ZOC16 = 128
IF UCASESCPIN14S) = &quot;+&quot; THEN ZOC16 = 0: POLI 6 = 0
IF UCASE$(PIN14S) = &quot;-&quot; THEN ZOCI6 = 0: POLI6 = 128
IF UCASES(PIN] 5S) = &quot;E&quot; THEN ZOCI 7 = 0
IF UCASE$(P1&quot;N15S) = &quot;S11 THEN ZOCI 7 = 128
IFUCASES(PIN15$) = &quot;+&quot; THEN ZOC17 = 0: POLI 7 = O
IF UCASES(PIN 15S) = &quot;-&quot; THEN ZOCI 7 = 0: POLI 7 = 128
IF UCASES(PIN16S) = &quot;E&quot; THEN ZOC18 = 0
IF UCASES(PrNl 6$) = &quot;S&quot; THEN ZOC18 = 64
]F UCASES(PIN] 6S) = 11+&quot; THEN ZOCl 8 = 0: POLI 8 = 0
IF UCASE$(PIN] 6$) = &quot;-&quot; THEN ZOCl 8 = 0: POLI 8 = 64
CALL DATOS
ENDSUB
SUB Z&Oacute;CALO 18
SHARED PINIS, PIN2S, PIN3S, PIN4S, P1W5S, PIN6S, P&Iacute;N7S, PIN8$, PIN9S, PIN10$, PTN11S, P&Iacute;N12S,
PIN13S, PIN14S, PIN15$,PIN16S, PJN17S, PJN18S, PINIQ^ PIN20S
SHARED ZOC1, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOC8, ZOC9, ZOCl O, ZOCl 1, ZOC12,
ZOC13, ZOC14, ZOC15, ZOC16, ZOC17, ZOC18, ZOC19, ZOC20
SHARED POLI, POL2, POL3, POL4, POL5, POL6, POL7, POL8, POL9, POLIO, POLI 1, POL12, POL13,
POL14, POLI5, POLI6, POLI7, POLIS, POLI9, POL20
IF UCASES(PIN1 S) = &quot;E&quot; THEN ZOC2 = O
IF UCASES(P&Iacute;N1 $) = &quot;S&quot; THEN ZOC2 = 1
IF UCASES(PINIS) = &quot;+&quot; THEN ZOC2 = 0: POL2 = O
IF UCASES(PJN1 $) = &quot;~&quot; THEN ZOC2 = 0: POL2 = 1
1F UCASES(P1N2S) = &quot;E&quot; THEN ZOC3 = O
IF UCASES(PIN2S) = &quot;S&quot; THEN ZOC3 = 1
IF UCASES(PIN2S) = &quot;-!&quot; THEN ZOC3 - 0; POL3 - O
TF UCASE$(PIN2S) = &quot;-&quot; THEN ZOC3 = 0: POL3 = 1
JF UCASE$(PIN3S) - &quot;E&quot; THEN ZOC4 = O
&Iacute;F UCASE$(PIN3S) = &quot;S&quot; THEN ZOC4 = 2
JF UCASE$(PIN3S) = &quot;+&quot; THEN ZOC4 = 0: POL4 = O
IF UCASES(PIN3$) = &quot;-&quot; THEN ZOC4 = 0: POL4 = 2
JF UCASE$(PTN4$) = &quot;E&quot; THEN ZOC5 = O
IF UCASES(P&Iacute;N4S) = &quot;S&quot; THEN ZOC5 = 4
JF UCASES(PIN4S) = &quot;+&quot; THEN ZOC5 = 0: POL5 = O
IF UCASE$(PIN4S) = &quot;-&quot; THEN ZOC5 = 0: POL5 = 4
IF UCASES(PJN5S) = &quot;E&quot; THEN ZOC6 = O
IF UCASES(PIN5S) = &quot;S&quot; THEN ZOC6 = 8
IF UCASES(PIN5S) = &quot;+&quot; THEN ZOC6 = 0: POL6 = O
IF UCASE$(PIN5S) - &quot;-&quot; THEN ZOC6 = 0: POL6 = 8
JF UCASES(PJN6S) = &quot;E11 THEN ZOC7 = O
1F UCASE$(PJN6S) = &quot;S&quot; THEN ZOC7 = 16
IF UCASES(PIN6S) = &quot;+&quot; THEN ZOC7 = 0; POL7 = O
IF UCASES(PIN&oacute;S) = &quot;-&quot; THEN ZOC7 = 0: POL7 = ] 6
IF UCASE$(P&Iacute;N7S) = &quot;E&quot; H&Iacute;EN ZOC8 = O
IF UCASES(PIN7S) = &quot;S11 THEN ZOC8 = 32
JF UCASE$(PJN7S) = &quot;+&quot; THEN ZOCS = 0: POL8 = O
JF UCASESCPIN7S) = &quot;-&quot; THEN ZOC8 = 0: POL8 = 32
IF UCASE$(PIN8$) = &quot;E11 THEN ZOC9 = O
1F UCASES(PJNS$) = &quot;S&quot; THEN ZOC9 = 64
IF UCASES(PIN8$) = &quot;+&quot; THEN ZOC9 = 0: POL9 - O
IF UCASES(PINSS) = &quot;-&quot; THEN ZOC9 = 0: POL9 = 64
IF UCASES(PIN9S) = &quot;E&quot; THEN ZOCI O = O
IF UCASES(PIN9S) = &quot;S&quot; THEN ZOCIO = 128
JF UCASES(PIN9$) = &quot;+1( THEN ZOC] O = 0: POLI O = O
IF UCASESCPIN9S) = &quot;-&quot; THEN ZOCl 0 = 0: POL] 0-128
IF UCASES(PIN10S) = &quot;E&quot; THEN ZOCl 1 = O
]FDCASES(PrN10S) = ll S&quot;7HENZOCn = 4
JF UCASE$(PINIO$) = &quot;+&quot; THEN ZOCl 1 = 0; POLI 1 = O
JF UCASES(PIN10S) = &quot;-&quot; THEN ZOCl 1 = 0: POLI 1 = 4
IF UCASE$(PIN11 $) = &quot;E&quot; THEN ZOC12 = O
IFUCASES(PJN11 S) = &quot;S&quot; THEN ZOCJ2 = 8
IF UCASE$(PIN11S) = &quot;+&quot; THEN ZOC 12 - 0: POLI 2 = O
IF UCASES(P3N31 S) = &quot;-&quot; THEN ZOC12 = 0: POL12 = 8
IF UCASES(PJN12S) = &quot;E&quot; THEN ZOC13 = O
IF UCASESCPJN12S) = &quot;S&quot; THEN ZOC13 = 16
&Iacute;F UCASE$(P1NJ2S) = &quot;+&quot; THEN ZOC13 = 0: POLI 3 = O
&Iacute;FUCASE$(PIN12S) = 11-tl THEN ZOCl 3 = 0: POL] 3 = 16
IF UCASES(PIN13S) = &quot;E&quot; THEN ZOC14 = O
&Iacute;F UCASES(PIN13S) = &quot;S11 THEN ZOC14 = 32
IF UCASES(P1N13$) = &quot;+&quot; THEN ZOC14 = 0: POL14 = O
IF UCASES(PJ7\']3S) = &quot;-&quot; THEN ZOC14 = 0: POL14 = 32
JF UCASE$(PIN14$) = &quot;E11 THEN ZOCl5 = O
IF UCASE5(PJN14S) = &quot;S&quot; THEN ZOC15 = 64
IF UCASES(PINHS) = &quot;+&quot; THENZOC15 = 0: POLIS = O
JF UCASES(PJN14S) = &quot;-&quot; THEN ZOC15 = 0: POL15 = 64
&Iacute;F UCASE$(PIN15$) = &quot;E&quot; TJiEN ZOC16 = 0
IF UCASES(P1N15S) = &quot;S&quot; THEN ZOC16 = 328
&Iacute;F UCASE$(PINI5$) = &quot;+&quot; THEN ZOCl 6 = 0: POLI 6 = 0
JFUCASES(PIN15S) = &quot;-&quot; THEN ZOC 16 = 0: POLI &oacute; = 128
&iexcl;F UCAS&pound;S(P1N16S) - &quot;E&quot; THEN ZOC17 = O
)FUCASES(PJN]6S) = &quot;S&quot; THEN ZOCl 7= 128
&Iacute;F UCAS&pound;$(PTNJ6S) = &quot;+&quot; THEN ZOCl7 = 0: POLI 7 = 0
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IF UCASE$(PIN16$) = &quot;-&quot; THEN ZOCI7 = 0; POLI 7 = 128
1F UCASES(PIN175) - &quot;E&quot; THEN ZOC18 = 0
IF UCASES(PINnS) = &quot;S&quot; THEN ZOC18 = 64
IF UCASES(PJN175) = &quot;+&quot; THEN ZOCJ8 = 0: POLI 8 = 0
JF UCASES(PIN] 75) = &quot;-&quot; THEN ZOC18 = 0: POLI 8 = 64
IF UCASES(PIN18$) = &quot;E11 THEN ZOCI9 = 0
IF UCASES(PINI 85) = &quot;S&quot; THEN ZOC19 = 32
IF UCASES(PINISS) = &quot;+&quot; THEN ZOC19 = 0: POLI 9 = O
IF UCASES(PIN18$) = &quot;-&quot; THEN ZOC19 = 0: POLI 9 = 32
CALL DATOS
END SUB
SUB ZOCAL020
SHARED PIN1S, PIN2S, PIN3S, PIN4S, PIN5S, PIN6S, PIN7S, PINSS, PIN95, PINTOS, PIN] 1$, PINI2S,
PIN!3$, PIN14S, PIN15S, PINTOS, PIN17S, PIN!8$, PIN!9$, P&Iacute;N20S
SHARED ZOC1, ZOC2, ZOC3, ZOC4, ZOC5, ZOC6, ZOC7, ZOCS, ZOC9, ZOCIO, ZOC1I, ZOC12,
ZOC13, ZOC14, ZOC15, ZOCJ6, ZOC17, ZOC18, ZOC19, ZOC20
SHARED POLI, POL2, POL3, POL4, POL5, POLO, POL7, POLS, POL9, POLIO, POLI1, POLI2, POL13,
POL14, POL15, POL16, POL17, POLIS, POL19, POL20
IF UCASES(PJNJS) = &quot;E&quot; THEN ZOC1 = O
IFUCAS&pound;S(PIN]$)= &quot;S&quot; THEN20C1 =2
IF UCASES(PIN1S) = &quot;+&quot; THENZOC1 = 0: POLI = O
IF UCASES(PJN1S) = &quot;-&quot; THEN ZOC1 = 0: POLI = 2
IF UCASES(PIN2$) = &quot;E&quot; THENZOC2 = O
IF UCASES(PIN2S) = &quot;S&quot; THEN ZOC2 = 1
IF UCASES(PIN2S) = &quot;+&quot; THEN ZOC2 = 0: POL2 = O
IF UCASESCPIN2S) = &quot;-&raquo; THEN ZOC2 = 0: POL2 = 1
IF UCASES(PIN3S) - &quot;E&quot; THEN ZOC3 = O
IF UCASE$(PIN3S) = &quot;S&quot; THEN ZOC3 = 1
IF UCASE$(PIN3S) &laquo; &quot;+&quot; THEN ZOC3 = 0: POL3 = O
IF UCASES(P1N3S) = &quot;-&quot; THEN ZOC3 = 0: POL3 = ]
IF UCASE$(P1N4$) &laquo; &quot;E&quot; THEN ZOC4 = O
IF UCASESCPIN4S) = &quot;S11 THEN ZOC4 = 2
IF UCASES(PIN4S) = &quot;+&quot; THEN ZOC4 = 0: POL4 = O
IF UCASES(PJN4S) - &quot;-&quot; THEN ZOC4 = 0; POL4 = 2
IF UCASESCPIN5S) = &quot;E&quot; THEN ZOC5 = O
IF UCASESCPIN5S) &laquo; &quot;S&quot; THEN ZOC5 = 4
IF UCASE$(PIN5S) = &lt;r +&quot; THEN ZOC5 = 0: POL5 = O
IF UCASES(PIN55) = &quot;-&quot; THEN ZOC5 = 0: POL5 = 4
&Iacute;F UCASES(PrN6$) = &quot;E&quot; THEN ZOC6 = O
JF UCASESCPIN65) = &quot;S&quot; THEN ZOC6 = 8
JF UCASES(PJN6S) - &quot;+&quot; THEN ZOC6 = 0; POLO = O
IF UCASES(PJN6$) &laquo; &quot;-&quot; THEN ZOC&oacute; - 0: POL6 = 8
IF UCASES(P)N7$) = &quot;E11 THEN ZOC7 = O
JF UCASES(PJN7$) - &quot;S&quot; THEN ZOC7 = 16
IF UCASES(PJN7$) = &quot;+&quot; THEN ZOC7 = 0; POL7 - O
IF UCASE$(PIN7S) = &quot;-&Eacute;1 THEN ZOC7 &laquo; 0: POL7 = 16
IF UCASES(PINSS) = &quot;E&quot; THEN ZOC8 = O
JF UCASE5(PIN8$) = &quot;S&quot; THEN ZOC8 = 32
IF UCASES(PJNS$) = &quot;+'' THEN ZOCS = 0: POL8 = O
IF UCASC5(PJNS$) = &quot;-&quot; THEN ZOCS &laquo; 0: POLS = 32
IF UCASE5(PJN9$) = &quot;E&quot; THEN ZOC9 = O
IF UCASES(PJN9$) = &quot;S&quot; THEN ZOC9 = 64
JF UCASES(PIN9S) = &quot;-!-&quot; THEN ZOC9 - 0: POL9 = O
JF UCASES(P1N9$) = &quot;-11 THENZOC9 = 0; POL9 = 64
JF UCASES(PJNIOS) = &quot;E&quot; TJ-IEN ZOCIO = O
IF UCASES(PIN10$) = &quot;S&quot; THEN ZOCl O = 128
IF UCASE$(PIN1 OS) = &quot;+&quot; THEN ZOC] O = 0: POLI 0 = 0
IF UCASES(PIN10S) = &quot;-&quot; THEN ZOC10 = 0: POLIO = 128
IF UCASE$(PIN] 1 S) = &quot;E&quot; THEN ZOCll = O
IF UCASE$(PIN1 J S) = &quot;S&quot; THEN ZOC11 = 4
IF UCASESCPIN] J $) = &quot;+&quot; THEN ZOC1 ] = 0: POL] 1 = O
IF UCASESCPIN11 $) = &quot;-&quot; THEN ZOC] 1 = 0: POLI 1 = 4
IF UCASES(PIN]2S) = &quot;E&quot; THEN ZOC] 2 = O
JF UCASES(PIN12S) = &quot;S&quot; THEN ZOC12 = 8
IFUCASE$(PIN12S) = &quot;+&quot; THEN ZOC]2= 0: POL12 = O
IF UCASESCPIN12S) = &quot;-&quot; THEN ZOC12 = 0: POL12 = 8
IF UCASES(PIN13S) = &quot;E&quot; THEN ZOC33 = O
IF UCASES(PIN13$) = &quot;S&quot; THENZOC13 = 16
IF UCASES(PrN]3S) = &quot;+&quot; THEN ZOC13 = 0: POL13 = O
IF UCASESCPIN]3S) = &quot;-&quot; THEN ZOC&Iacute;3 = 0: POL13 = 16
IF UCASES(PIN14$) = &quot;E&quot; THENZOCH = O
IF UCASES(PIN]4S) = &quot;S&quot; THEN ZOC14 = 32
IF UCASE$(PIN14S) = &quot;-*-&quot; THEN ZOCI4 = 0; POL14 = O
JF UCASES(PIN]4S) = &quot;-&quot; THEN ZOC]4 = 0: POL] 4 = 32
IF UCASES(PIN15S) = &quot;E&quot; THEN 20C15 = O
IFUCASES(PINJ5S)= &quot;S&quot; THEN ZOC]5 = 64
IF UCASES(PIN15S) = &quot;+&quot; THEN ZOCl 5 = 0: POLIS = O
IF UCASES(PIN] 5S) = &quot;-&quot; THEN ZOC] 5 = 0: POL] 5 = 64
IF UCASE$(PIN] 6$) = &quot;E&quot; THEN ZOCl 6 = O
IF UCASESCPIN] 6S) = &quot;S&quot; THEN ZOC] 6 = 128
IF UCASES(PIN16$) = &quot;+&quot; THEN ZOCl 6 = 0: POLI 6 = O
IF UCASESCPIN16$) = &quot;-&quot; THEN ZOCl 6 = 0: POL] 6 = ]28
IF UCASES(PIN17S) = &quot;E&quot; THEN ZOCl 7 = 0
IFUCASES(PIN]7S) = &quot;S&quot; THEN ZOC] 7 = 128
IF UCASES(PIN17S) = &quot;+&quot; THEN ZOC] 7 = 0: POLI 7 = 0
IF UCASES(PIN] 7S) = &quot;-&quot; THEN ZOC17 = 0: POL] 7 = 128
IF UCASES(PIN18$) = &quot;E&quot; THEN ZOCl 8 = O
IF UCASES(PIN18S) = &quot;S&quot; THEN ZOC1S = 64
IF UCASE$(PIN18$) = &quot;+&quot; THEN ZOCl 8 = 0: POLI 8 = 0
IF UCASES(PIK] SS) = &quot;-&quot; THEN ZOC18 = 0: POL] 8 = 64
IF UCASE$(P1N19S) = &quot;E&quot; THEN ZOCl 9 = O
IF UCASESCPIN] 9S) = &quot;S&quot; THEN ZOC19 = 32
IF UCASES(PIN19S) = &quot;4-&quot; THEN ZOCl 9 = 0: POLI 9 = 0
IF UCASESCPIN] 9S) = &quot;-&quot; THEN ZOC19 = 0: POLI 9 = 32
JF UCASES(PIN20S) = &quot;E&quot; THEN ZOC20 = O
IF UCASES(PIK20S) = &quot;S&quot; THEN ZOC20 = ] 6
IF UCASES(PIN20S) = &quot;+&quot; THEN ZOC20 = 0: POL20 = O
IF UCASES(PIN20S) = &quot;-&quot; THEN ZOC20 = 0: POL20 = 16
CALL DATOS
END SUB
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4 . 3 . 2 . - P R O G R A M A DE P R U E B A S - CMOS.EXE
DECLARE SUB MAIN O
DECLARE SUB TXRX ()
DECLARE SUB PRUEBAS ()
DECLAJIE SUB PRUEBA ()
DECLARE SUB CUAD3 (Yl!, X]!, Y2I, X2I, MI!, M2I, M3i, M4!, jM5!, M6!, A!, B!)
COMMON SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, PIP], P1P2,
P2PO, P2P], P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5PJ, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1, P7P2, PSPO, PSP1, P8P2, P9PO, P9P1, P9P2, P]OPO,P10P], P]OP2__
, Pl 1PO, Pl 1P1, PJ ]P23 PI2PO, P12P1, P32P2, P13PO, P13P1, P13P2, P14PO, P14P1, P14P2, P15PO,
P]5P] 3 P15P2, P]6PO,P16P], P]6P2,P17PO ; P]7P1 5 P]7P2, PISPO, P]8P] J P1SP2
COMMON TXO, TXI, TX2, RXO, RX1, RX2
COMMON EE
COMMON AB$
COMMON REPS
CLS
CLEAR
CALLMAIN
END
SUB CUAD3 (Yl, X], Y2, X2, MJ, M2, M3, M4, M5, M6, A, B)
H = X2-X1
V = Y2-Y1
COLOR A, B
L&Oacute;CATE Yl, XI
F O R Z = ] TO(X2-X1)
L&Oacute;CATE Yl, XI -i-Z
PRINTCHRS(M1);
NEXTZ
L&Oacute;CATE Y2, XI
F O R Z = 1 TOH
PRJNTCHRS(Ml);
NEXTZ
FORZ=] T O ( Y - l )
L&Oacute;CATE Y] -fZ, X]
PRINT CHRS(M2);
L&Oacute;CATE Y1 + Z , X 2
PRINT CHRS(M2)
NEXTZ
L&Oacute;CATE Yl, XI
PRJNTCHRS(M3)
L&Oacute;CATE Y2, X2
PRINT CHRS(M4)
L&Oacute;CATE Y1.X1 + H
PRINT CHRS(M5)
L&Oacute;CATE Y] -i-V, XI
PRJNTCHRS(M&oacute;)
END SUB
35 SUB MAIN
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPl, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1,P7P2 1 P8PO, P8P1,P8P2, P9PO, P9PJ,P9P2, PlOPO, P10P1, P10P2_
, PUPO, P11P],P11P2 J PI2PO, P12PI,P]2P2 ) P)3PO, P13P1,P13P2, PS4PO.PMPJ, PJ4P2, P15PO,
, P16P1,P16P2 ) P]7PO ) P17P1,P17P2, PISPO, P I S P i , P 1 8 P 2
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SHARED TXO, TX1, TX2, RXO, RX1, RX2
SHARED EESHARED ABS
SHARED REPS
CLS
CLEAR
GLOSE
EE = 0
L&Oacute;CATE 1, 1
FORM = 1 T024
COLOR O, 1
PRINT &quot;
NEXTM
CALLCUAD3(8, 15, 14,65, 196, 179,218,217, 191, 192, 11,0)
COLOR 11, O
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot;
PROBADOR DE CIRCUITOS INTEGRADOS
L&Oacute;CATE 11, 16
PRINT&quot;
L&Oacute;CATE 12, 16
PRINT &quot;
DE LA FAMILIA CMOS
L&Oacute;CATE 13, 16
PRJNT&quot;
L&Oacute;CATE 23, 40
COLOR 1, O
PRINT &quot;(Presione cualquier tecla)&quot;
WHILE INKEYS = &quot;&quot;
WEND
29 CLEAR
L&Oacute;CATE 22, 13
COLOR O, 1
PRJNT&quot;
L&Oacute;CATE 23, 40
PR&Iacute;KT &quot;
COLOR 11, O
L&Oacute;CATE 3 O, 16
PRJNT &quot;
INGRESE LA NUMERACI&Oacute;N DEL
L&Oacute;CATE 11, 16
PRINT 11
L&Oacute;CATE 12, 16
PRINT &quot;
CIRCUITO INTEGRADO: Cl &iquest;i
L&Oacute;CATE 12, 52
1NPUT&quot; &quot;,AB$
IF ABS = &quot;PRUEBA&quot; THEN CALL PRUEBA
OPEN &quot;A:\C1.LIB&quot; FOR INPUT AS #1
DOUNTJLEOF(l)
J N P U T t f l , SERIES, DESCR1PS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLP1, POLP2, PIPO, P I P I , P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1, P7P2, P8PO, PSPI, P8P2, P9PO, P9P1, P9P2, P10PO, P10P1, _
P10P2, PUPO, Pl 1P1, P11P2, P12PO, P I 2 P J , P12P2, P13PO, P13P1, P13P2, P14PO, P14P1, P34P2, P15PO,
P15P1, P15P2.P16PO, P16P1, P16P2, P17PO, P17P1.P17P2, PISPO, P18P1,P1SP2
JF ABS = SERIES THEN GOTO 2
IF EOF(l) THEN GOTO C1NOEX1ST
LOOP
C&Iacute;NOEX1ST: COLOR 1 1 , 0
L&Oacute;CATE 10, 16
PRINT &quot;
L&Oacute;CATE 11,1 6PRINT &quot;
CI # NO CONSTA EN LIBRER&Iacute;A
L&Oacute;CATE 11, 30
PRINT AB$
L&Oacute;CATE 12, 16
PRINT &quot;
L&Oacute;CATE 22, 13
COLOR 4, O
GLOSE #1
INPUT &quot;Desea intentar otra serie (S/N)&quot;; SERS
IF UCASES(SERS) = &quot;S&quot; THEN GOTO 29
IF UCASE$(SER$) o &quot;S11 THEN GOTO FIN2
2 L&Oacute;CATE 22, 13
COLOR O, 1
PRINT &quot;
L&Oacute;CATE 23, 40
COLOR O, 1
PRINT &quot;
3 COLOR 1 1, O
L&Oacute;CATE 10, 16
PRINT&quot; Cl#
:
L&Oacute;CATE 10, 26
PRINT SERIES
L&Oacute;CATE 10, 33
PRINT DESCRIPS
L&Oacute;CATE 12, 16
PRINT &quot; INSERTE EL CHIP Y PRESIONE &laquo;ENTER&raquo;
CALL PRUEBAS
IF REP$ = &quot;A&quot; THEN GOTO 35
FIN2: COLOR 7, O
CLS
END
END SUB
SUB PRUEBA
SHARED TXO, TX1, TX2, RXO, RXl, RX2
VOLPOL-4
VOLPOLPS = &quot;+5V&quot;
VOLPOLNS = &quot;GND&quot;
TX2 = 0
TX3 = O
TX4 = 1 + 2 + VOLPOL
TX5 = 0
TX6 = 0
RXO-RX1 = R X 2 - 0
L&Oacute;CATE!, I
FOR M - 1 TO 24
COLOR O, 1
PRINT &quot;
NEXTM
CALLCUAD3(8, 15, 14,65, 196, 179, 218, 2] 7, 191, 192, 31,0)
L&Oacute;CATE 22, 13
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COLOR O, 1
PRINT &quot;
L&Oacute;CATE 23, 40
COLOR O, ]
PRINT &quot;
COLORIDO
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot;
VERIFICAR LA PRESENCIA DE
L&Oacute;CATE 10, 53
PRINT VOLPOLPS
L&Oacute;CATE]], 16
PRINT &quot;
&quot;
L&Oacute;CATE 12, 16
PRINT &quot;
EN TODOS LOS PINES DEL Z&Oacute;CALO
L&Oacute;CATE 13, 16
PRINT &quot;
TXO = TX1
TX1 = TX2
TX2 = TX3
CALLTXRX
TX1 = TX5
TX2-TX6
CALLTXRX
SOUND 1300, 1
7IFINKEY$ = &quot;&quot;THEN7
L&Oacute;CATE 10, 16
PRINT &quot;
VERIFICAR LA PRESENCIA DE
L&Oacute;CATE 10, 53
PRINT VOLPOLNS
TXO = 243+VOLPOL
TX1 =255
CALL TXRX
SOUND 1300, 1
14 IF INKEYS = &quot;&quot; THEN 14
CALLCUAD3(8, 15, 34,65, ]96, 179, 218, 2] 7, 191, ]92, 1 1, 0)
COLORIDO
LOCA TE 9, 16
PRTNT &quot;
L&Oacute;CATE 10, 16
PRTNT &quot;
PRUEBA OK? : DESEA INTENTAR
L&Oacute;CATE 11, 16
PRINT &quot;
L&Oacute;CATE 12, 16
PRINT &quot;
CON OTRA POLARIZACI&Oacute;N? (S/N)
L&Oacute;CATE 13, 16
PRINT 11
SERS-INPUTS(l)
IF UCA.SES(SERS) = &quot;S&quot; THEN GOTO 19
IF UCASES(SERS) o &quot;S&quot; THEN GOTO FIN&Iacute;
19 COLOR 11,0
L&Oacute;CATE 9, 16
PR&Iacute;NT &quot;
&quot;
100
L&Oacute;CATE 10, 16
PRINT &quot;
ESCOJA LA POLARIZACI&Oacute;N DESEADA:
L&Oacute;CATE 11, 16
PRINT &quot;
L&Oacute;CATE 12, 16
PRINT11
A:+5V/-5V B:+9V/-9V C:+9V/GND
L&Oacute;CATE 13, 16
PRINT &quot;
V1$ = INPUT$(])
SELECT CASE VIS
CASE &quot;A11
VOLPOL=12
VOLPOLP$=&quot;+5V&quot;
VOLPOLNS=&quot;-5V&quot;
CASE&quot;B H
VOLPOL = 8
VOLPOLNS = tl-9V&quot;
CASE &quot;C&quot;
VOLPOL = 0
VOLPOLP$ = M-9V&quot;
VOLPOLN$ = &quot;GND&quot;
END SELECT
GOTO 12
FIN&Iacute;: COLOR 7, O
CLS
END
ENDSUB
SUB PRUEBAS
SHARED SERIES, DESCRIPS, ZOCPO, ZOCP1, ZOCP2, POLPO, POLPl, POLP2, PIPO, PIPI, P1P2,
P2PO, P2P1, P2P2, P3PO, P3P1, P3P2, P4PO, P4P1, P4P2, P5PO, P5P1, P5P2, P6PO, P6P1, P6P2, P7PO,
P7P1, P7P2, P8PO, PSP1, PSP2, P9PO, P9P1, P9P2, P10PO, P10P1, P10P2_
&gt; P11PO ) P11P1,P11P2 ) P12PO ) P12P1,P]2P2,P13PO ) P13P1,P13P2 J P14PO J P14P1,P14P2 ) P15PO,
P15P1,P15P2, P16PO, P16P],P16P2,P17PO, P17P1, P17P2.P18PO, P18P1, P18P2
SHARED TXO, TX1, TX2, RXO, RX1, RX2
SHARED REP$
VOLPOL = 4
S = 'M-5V/GND&quot;
= POLPO-2
PP1 =POLPJ
PP2 - POLP2
10 L&Oacute;CATE], 1
FOR M = 1 TO 24
COLOR O, 1
PRINT &quot;
NEXT M
CALLCUAD3(S, 15, 14,65, 396, 179,218,217, 191, 192, 11,0)
L&Oacute;CATE 22, 13
COLOR O, 1
PRINT &quot;
L&Oacute;CATE 23, 40
COLOR O, 1
PRINT &quot;
COLOR 11, O
L&Oacute;CATE 9, 16
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PRJNT &quot;
L&Oacute;CATE 10, 16
PRJNT 11 CI#
:
L&Oacute;CATE 10, 26
PRINT SERIES
L&Oacute;CATE 10, 33
PRINT DESCRIPS
L&Oacute;CATE 11, 16
PRINT &quot;
L&Oacute;CATE 13, 16
PRJNT &quot;
L&Oacute;CATE 12, 16
COLOR 4, O
PRJNT &quot; Prueba de CI en progreso ...
L&Oacute;CATE 12, 51
PRINT VOLPOLS
ES: TXO = ZOCPO
TXJ =20CP1
TX2 = ZOCP2
CALLTXRX
CALLTXRX
DATOSPOL: TXO - POLPO + VOLPOL -i- 1
TX1 =POLP1
TX2 = POLP2
RXO = 0
CALL TXRX
DATOSPRUEBA:
TXO = PIPO + PPO + VOLPOL + 1
TX1 =P1P1 +PP1
RXO = TXO
RX1 = TX1
CALL TXRX
IF P2PO = O AND P2P1 = O AND P2P2 = O THEN GOTO VOLTS
TXO = P2PO -f PPO + VOLPOL + 1
TX1 =P2P1 + PP1
TX2 = P2P2 4- PP2
RXO = TXO
RX1 =TX1
RX2 - TX2
CALL TXRX
IF P3PO = O AND P3P 1 = O AND P3P2 = O THEN GOTO VOLTS
TXO - P3PO + PPO + VOLPOL + 1
TX1 =P3P1 +PP1
TX2 = P3P2H-PP2
RXO = TXO
RX1=TX1
RX2 = TX2
CALL TXRX
IF P4PO = O AND P4P1 = O AND P4P2 = O THEN GOTO VOLTS
TXO = P4PO + PPO -i- VOLPOL -i- '1
TX1 = P 4 P 1 + P P 1
TX2 = P4P2 4- PP2
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RXO = TXO
RX1 = TX1
CALLTXRX
IF P5PO = O AND P5P1 = O AND P5P2 = O THEN GOTO VOLTS
TXO = P5PO + PPO + VOLPOL + 1
TX1 =P5P1 + PP1
RXO = TXO
RX] -TX1
CALLTXRX
IF P6PO = O AND P6P1 = O AND P6P2 = O THEN GOTO VOLTS
TXO - P6PO + PPO -H VOLPOL + 1
TX1=P6P1 + PP1
TX2 = P6P2-i-PP2
RXO = TXO
RX1 =TX1
RX2 = TX2
CALLTXRX
IF P7PO = O AND P7P 1 = O AND P7P2 = O THEN GOTO VOLTS
TXO = P7PO + PPO + VOLPOL + 1
TX1=P7P1+PPI
RXO - TXO
RX1 =TX1
RX2 = TX2
CALLTXRX
IF P8PO = O AND P8P1 = O AND P8P2 = O THEN GOTO VOLTS
TXO - P8PO -f PPO + VOLPOL -f 1
TX1 =P8P1+PP]
RXO = TXO
RX1=TX1
RX2 = TX2
CALL TXRX
IF P9PO = O AND P9P 1 = O AND P9P2 = O THEN GOTO VOLTS
TXO = P9PO + PPO + VOLPOL + 1
TX1 =P9P1 -f-PPl
TX2-P9P2 + PP2
RXO = TXO
RX1 -TX1
RX2 = TX2
CALL TXRX
IF Pl OPO = O AND P10P1 = O AND Pl OP2 = O THEN GOTO VOLTS
TXO = Pl OPO -i- PPO -f VOLPOL + 1
TX1 =P10P1 -f-PPl
RXO = TXO
RX1 =TX1
RX2 = TX2
CALLTXIOC
]F P 11 PO = O AND P U P I L O AND P 1 1 P2 = O THEN GOTO VOLTS
TXO = Pl 1PO + PPO + VOLPOL + 1
TX1 = P 1 1 P 1 -i PP1
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RXO = TXO
RX1=TX]
RX2-TX2
CALL TXKX
IF P12PO = O AND P12P1 = O AND PJ2P2 = O THEN GOTO VOLTS
TXO = P 12PO + PPO + VOLPOL + 1
T X I = P 1 2 P I -&iacute;-PPl
RXO = TXO
RX2 = TX2
CALL TXRX
IF P13PO = O AND P13P1 - O AND P13P2 - O THEN GOTO VOLTS
TXO = P13PO + PPO + VOLPOL + 1
TX1=P13P1 +PP1
RXO = TXO
RX1=TX1
RX2 = TX2
•
CALL TXRX
IF PJ4PO = O AND P14P1 = O AND P14P2 = O THEN GOTO VOLTS
TXO = P 1 4PO + PPO -f VOLPOL + 1
TX1 = P14PI+PP1
TX2 = P14P2
RXO = TXO
RX] =TXJ
CALL TXRX
IF P15PO = O AND P15P1 = O AND P15P2 = O THEN GOTO VOLTS
TXO = Pl 5PO -f PPO -f VOLPOL + 1
TXT =P15P1 +PP1
RXO = TXO
RX1 =TX1
CALL TXRX
IF P16PO = O AND P16P1 = O AND P16P2 = O THEN GOTO VOLTS
TXO = P 1 6PO + PPO 4 VOLPOL + 1
TX1 =P16P1 +PP1
RXO = TXO
RX1 -TX1
RX2 = TX2
CALL TXRX
1FP17PO = O AND P17P1 = O AND P17P2 = O THEN GOTO VOLTS
TXO = Pl 7PO -f PPO 4- VOLPOL + 1
TXT =P17PJ 4-PPJ
TX2-P17P2 + PP2
RXO = TXO
RX1 =TX1
CALL TXRX
IF P 1 8PO = O AND P 1 8P 1 = O AND P 1 8P2 = O THEN GOTO VOLTS
TXO = Pl 8PO + PPO 4- VOLPOL + I
TXI = P18P1 +PP1
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RXO = TXO
RX1 = TX1
CALLTXRX
VOLTS: CALLCUAD3(8, 15, 14,65, 196, 179,218,217, 191, 192, 11,0)
COLOR 11, O
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot;
PRUEBA OK : DESEA INTENTAR
L&Oacute;CATE 11, 16
PRINT &quot;
L&Oacute;CATE 12, 16
PRINT &quot;
CON OTRA POLARIZACI&Oacute;N? (S/N)
L&Oacute;CATE 13, 16
PRINT &quot;
SOUND 800, 1
SOUND 1300, 1
SERS = INPUTS(1)
IF UCASES(SERS) = &quot;S&quot; THEN GOTO 9
IF UCASES(SERS) o &quot;S&quot; THEN GOTO FIN
9 COLOR 11, O
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot;
ESCOJA LA POLARIZACI&Oacute;N DESEADA:
L&Oacute;CATE 11, 16
PRJNT &quot;
L&Oacute;CATE 12, 16
PRINT&quot;
A:+5V/-5V B:+9V/-9V CH-9V/GND
L&Oacute;CATE 13, 16
PRINT &quot;
V1S = INPUTS(1)
IF UCASESfVl S) = &quot;A11 THEN VOLPOL = 12 AND VOLPOLS = &quot;+5V/-5V&quot;
&Iacute;F UCASESfVl 5) = &quot;B&quot; THEN VOLPOL - 8 AND VOLPOLS = &quot;+9V/-9V&quot;
)F UCASES(YJ $) = &quot;C&quot; THEN VOLPOL = O AND VOLPOLS = &quot;+9V/GND&quot;
L&Oacute;CATE 12, 16
PRINT&quot;
L&Oacute;CATE 10, 16
PRJNT &quot; PRESIONE EL BOT&Oacute;N &laquo;RESET&raquo; Y LUEGO
L&Oacute;CATE 12, 16
PRINT &quot; PRESIONE &laquo;ENTER&raquo; PARA INICIAR PRUEBA
5 IF.INKEYS = &quot;&quot; THEN 5
GOTO 10
FIN: L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT&quot;
L&Oacute;CATE 11, 16
PRINT&quot; DESEA PROBAR OTRO CIRCUITO INTEGRADO? (S/N) &quot;
L&Oacute;CATE 12, 16
PRINT &quot;
L&Oacute;CATE 13, 16
PRINT&quot;
SER1S=1NPUT$(1)
3F UCASES(SERIS) - &quot;S&quot; THEN GOTO 34
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IF UCASES(SERIS) o &quot;S&quot; THEN GOTO FIN3
HN3: COLOR 7, O
CLS
END
34REP$ = &quot;A&quot;
ENDSUB
SUBTXRX
SHARED TXO, TX1, TX2, RXO, RX]5 RX2
SHARED SERIES, DESCRIPS
SHARED ABS
SHARED EE
GLOSE
OPEN''COM]:9600&iquest;W,CD,CS,DS 3 RS M FORRANDOMAS#1
PRINT #],CHRS(0);
FORK&gt;1 TO 100
NEXT K
TEMPO = O
STCK: IF LOC(l) &lt;&gt; O THEN GOTO STOK
TEMPO = TEMPO+ 1
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO STCK
STOK: ST = ASC(INPUT$0, 1))
IF ST = O THEN GOTO TXDATO
F ST o O THEN GOTO ECOM
TXDATO: PRINT #], CHRS(TXO);
F O R K = I T0100
NEXT K
TEMPO - O
TXCKO: IF LOCO) &lt;&gt; &deg; THEN GOTO TXOKO
TEMPO = TEMPO + ]
TF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO TXCKO
TXOKO: POCK = ASC(INPUTS(1, 1))
IF POCK = TXO THEN GOTO TXDAT]
&Iacute;F POCK o TXO THEN GOTO ECOM
TXDATI: PRINT*], CHRS(TXl);
F O R K = 1 TO 100
NEXT K
TEMPO = O
TXCK1: JFLOC(1)OOTHENGOTOTXOK1
TEMPO = TEMPO+1
FF TEN&Iacute;PO &gt;= 3000 THEN GOTO ECOM
GOTO TXCK1
TXOK1: PlCK = ASC(rNPUT$OJ))
IF P1CK = TX1 THEN GOTO TXDAT2
IF P1CK o TX1 THEN GOTO ECOM
TXDAT2: PRINT #1, CHR$(TX2);
F O R K = ) TO 100
NEXT K
TEMPO = O
TXCK2: IF LOC(l) o O THEN GOTO TXOK2
TEMPO &laquo; TEMPO + 1
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO TXOC2
TXOK2: P2CK = ASC(INPUTS(I, 1))
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TF P2CK = TX2 THEN GOTO VERJF
IF P2CK o TX2 THEN GOTO ECOM
VERIF: IF RXO = O THEN GOTO 8
PRINT#1,CHR$(0);
F O R K = 1 TO 100
NEXT K
TEMPO = O
STVER: IFLOC(l) o O THEN GOTO STVOK
TEMPO =TEMPO+1
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO STVER
STVOK: ST = ASC(1NPUTS(1,1))
IF ST = O THEN GOTO VERXO
IF ST o O THEN GOTO ECOM
VERXO: IF LOC(l) o O THEN GOTO YERDATO
TEMPO = TEMPO-H
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO VERXO
VERDATO: VRXO = ASC(INPUTS(1, 1))
IF VRXO = RXO THEN GOTO VERXl
IF VRXO o RXO THEN GOTO FALLA
VERXl: TFLOC(l) o O THEN GOTO VERDAT1
TEMPO = TEMPO + 1
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO VERXl
VERDAT1: VRX1 - ASC(INPUTS(1, 1))
IF VRX1 = RX1 THEN GOTO VERX2
IF VRX1 o RX1 THEN GOTO FALLA
VERX2: IF LOC(l) o O THEN GOTO VERDAT2
TEMPO = TEMPO + 1
IF TEMPO &gt;= 3000 THEN GOTO ECOM
GOTO VERX2
VERDAT2: VRX2 = ASC(INPUT$(15 1))
IF VRX2 = RX2 THEN GOTO 8
IF VRX2 o RX2 THEN GOTO FALLA
ECOM: E E - E E + 1
IF EE = 3 THEN GOTO EFIN
L&Oacute;CATE 1, 1
FORM = 1 T024
COLORO, 12
PRTNT &quot;
NEXT M
CALLCUAD3(S, 15, 14,65, 196, 179,218,217, 19], 192, 11, 0)
COLORIDO
L&Oacute;CATE 9, 16
PR1NT&quot;
L&Oacute;CATE 10, 16
PR1NT&quot;
L&Oacute;CATE 11, 16
PRJNT ll
ERROR EN LA COMUNICACI&Oacute;N
L&Oacute;CATE 12, 16
PR1NT&quot;
L&Oacute;CATE 13, 16
PRINT &quot;
L&Oacute;CATE 22, 40
COLOR 7, O
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PRINT &quot;(presione cualquier tecla para reinten&iacute;ar)&quot;
SOUND 1300, 1
SOUND 800, ]
WHILEINKEVS=&quot;&quot;
\VEND
SOUND 800, 1
SOUND 1300,1
CLS
IF ABS = &quot;PRUEBA&quot; THEN CALL PRUEBA
CALL PRUEBAS
EFIN: COLOR 12, O
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE 10, 16
PRINT &quot;
ERROR EN LA COMUNICACI&Oacute;N
L&Oacute;CATE 11, 16
PRINT &quot;
L&Oacute;CATE 12, 16
PRINT &quot;
FAVOR VERIFICAR CONEXI&Oacute;N
L&Oacute;CATE 13, 16
PRINT &quot;
L&Oacute;CATE 22, 40
COLOR 7, O
PRINT &quot;(presione cualquier tecla para salir&quot;
SOUND 1300, 1
SOUND 800, 1
WEND
COLOR 7, O
CLS
END
FALLA: L&Oacute;CATE 1, 1
FOR M = 1 TO 24
COLOR O, 1
PRINT &quot;
NEXT M
CALLCUAD3(S, 15,14,65, 196, 179,218,217, 191, 192, 11,0)
COLORIDO
L&Oacute;CATE 9, 16
PRINT &quot;
L&Oacute;CATE I O, 16
PRINT &quot;
L&Oacute;CATE 11,1 &oacute;
PRINT &quot;
CIRCUITO INTEGRADO DEFECTUOSO
L&Oacute;CATE 12, 16
PRINT &quot;
L&Oacute;CATE 13, 16
PRINT &quot;
SOUND 1300, 1
SOUND 800, 1
L&Oacute;CATE 23, 40
COLOR 7, O
INPUT &quot;Desea probar otro circuito integrado (S/N)&quot;; COR5S
JF UCASES(CORSS) = &quot;S&quot; THEN CALL MAIN
COLOR 7, O
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4.4.- P R O G R A M A BEL EQUIPO ( M I C R O C O N T R O L A D O R 8751)
; P R O B A D O R D E C I R C U I T O S I N T E G R A D O S CMOS
; 1 V A N R. A G U I R R E A.
&iquest; D I C I E M B R E 1996
;ASI G A C 0 E E T Q E
ZOCPO
ZOCP1
ZOCP2
BSERJAL
RXSER1AL
EQU
EQU
EQU
7DH
7EH
7FH
OOH
7CH
BIT
EQU
ORG
LJMP
ORG
LJMP
ORG
CLR
INICIO:
SERIAL
OOOOH
0023H
SERIAL
0100H
BSERIAL
MOV
IE, #10010000B
JNB
CLR
MOV
CJNE
MOV
PPO:
JNB
CLR
MOV
MOV
MOV
MOV
PP1 :
JNB
CLR
MOV
MOV
MOV
MOV
PP2:
JNB
CLR
MOV
MOV
MOV
MOV
MOV
CJNE
&iexcl;ENTRADAS/SALIDAS PO
&iexcl;ENTRADAS/SALIDAS P l
&iexcl;ENTRADAS/SALIDAS P2
&iexcl;BANDERA SERIAL
&iquest; R E C E P C I &Oacute; N SERIAL
INICIO
MOV
MOV
MOV
MOV
MOV
SETB
; ESPERO D A T O DESDE
ST:
S
PCON, #OOH
TMOD, 3 0 0 1 0 0 0 0 1 B
SCON, # 0 1 0 I O O O O B
J xi J j w \J r xi &iquest;i
1 Jj 1 , n U r JS &iacute;i
;HABILITO INT.
;TIMERS
;SERIAL TX (8-B. UART)
;BAUD R A T E = 9 6 0 0
;BAUD RATE=9600
TR3
PC
BSERIAL, ST
BSERIAL
A,RXSERIAL
A,#OOH,ST
SBUF,A
B S E R I A L , PPO
BSERIAL
A,RXSER1AL
ZOCPO.A
SBUF.A
PO,A
BSERIAL,PP1
BSERIAL
A.RXSERJAL
ZOCPI,A
SBUF,A
Pl.A
BSERIAL S PP2
BSERIAL
A,RXSERIAL
ZOCP2,A
SBUF.A
P2,A
A,ZOCPI
A,ZOCP2&gt;ST1
no
SJMP
ST1:
ST
JNB
CLR
MOV
CJNE
MOV
PP01:
PP1I:
PP21:
JNB
PP02:
PP12:
P P 2 2:
JNB
CLR
MOV
CJNE
MOV
JNB
CLR
PP13:
BSERIAL
A } RXSER1AL
SBUF.A
PO,A
BSERJAL,PP11
BSERIAL
A,RXSERIAL
SBUF,A
P1,A
BSERJAL ) PP21
BSERIAL
A,RXSERIAL
SBUF,A
P2,&Aacute;
BSERIAL.ST2
BSERIAL
A,RXSERIAL
A,#00,ST2
SBUF,A
BSERIAL,PP02
BSERIAL
MOV
A,RXSERIAL
MOV
ORL
MOV
JNB
CLR
MOV
MOV
ORL
MOV
JNB
CLR
MOV
MOV
ORL
MOV
SBUF,A
A,ZOCPO
PO,A
BSERIAL,PPI2
BSERIAL
A,RXSERIAL
SBUFSA
A,ZOCP1
P1,A
BSERIAL,PP22
BSERIAL
A,RXSERTAL
SBUF,A
A.ZOCP2
P2.A
JNB
ST3:
PP03:
BSERIAL,PP01
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
ST2:
BSERIAL,ST1
BSERIAL
A,RXSERIAL
A,#00,ST1
SBUF,A
CLR
MOV
CJNE
MOV
JNB
CLR
MOV
MOV
ORL
MOV
JNB
BSERIAL5ST3
BSER]AL
A,RXSERIAL
A,#00,ST3
SBUF,A
BSERIAL,PP03
BSERIAL
A,RXSERIAL
SBUF,A
A,ZOCPO
PO,A
BSERTAL,PP13
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CLR
MOV
MOV
ORL
MOV
PP23:
JNB
CLR
MOV
MOV
BSERIAL
A,RXSERJAL
SBUF,A
A,ZOCP1
P1,A
BSERIAL,PP23
BSERIAL
TRASO;
JNB
CLR
RXPO:
MOV
MOV
TRASPO:
JNB
CLR
RXP1:
MOV
MOV
TRASP1:
JNB
CLR
RXP2:
MOV
MOV
A,RXSER1AL
SBUF,A
A,ZOCP2
P2,A
BSERIAL,SR
BSERIAL
A,RXSERIAL
A,#00,SR
EA
SBUF,A
TI3TRASO
TI
A,PO
SBUF,A
TI5TRASPO
TI
A,P1
SBUF,A
TI,TRASP1
TI
A,P2
SBUF,A
TRASP2:
JNB
CLR
T1,TRASP2
TI
SETB
SJMP
EA
ST3
JB
TI^INSERIAL
A,SBUF
RXSERIAL,A
BSERJAL
TI
R]
ORL
MOV
SR:
JNB
CLR
MOV
CJNE
CLR
MOV
SERIAL:
MOV
MOV
SETB
FINSER1AL: CLR
CLR
RET&Iacute;
END
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PRUEBAS Y RESULTADOS
5 . 1 . - TIPOS DE CIRCUITOS I N T E G R A D O S P R O B A D O S .
P a r a probar el f u n c i o n a m i e n t o del equipo se p r o c e d i &oacute; p r i m e r a m e n t e a
ingresar
algunos
circuitos
integrados
en
el
archivo
CI.LIB
que
constituye la librer&iacute;a en d o n d e se tiene t o d a la informaci&oacute;n de dichos
c i r c u i t o s i n t e g r a d o s . Se ha p r o c u r a d o escoger c h i p s que r e p r e s e n t e n a
d i f e r e n t e s g r u p o s d e n t r o de la f a m i l i a CMOS.
Entre Jos escogidos se tiene los siguientes;
- E C G 4 0 0 0 , D u a l 3 - l n p u t &Ntilde;OR G a &iacute; e P l u s I n v e r t e r
- E C G 4 0 G 1 , Q u a d 2 - J n p u t &Ntilde;OR G a t e
- ECG4002, D u a l 4 - ] n p u t &Ntilde;OR Ga&iacute;e
- E C G 4 0 0 8 , 4-Bit F u i l A d d e r
- E C G 4 0 5 0 , Hex N o n - I n v e r t i n g B u f f e r
- ECG74251, S-Input M &uuml; l t i p l e x e r ; 3-Sta&iacute;e
El p r i m e r p a s o c o n s t i t u y e i n g r e s a r l a s c a r a c t e r &iacute; s t i c a s d e l o s c i r c u i t o s
I n t e g r a d o s a p r o b a r s e e n l a l i b r e r &iacute; a CI.LIB p o r m e d i o d e l p r o g r a m a d e
a m p l i a c i &oacute; n d e circuitos i n t e g r a d o s CIL1B.EXE.
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A
continuaci&oacute;n
se t i e n e
las
tablas
de
i n t e g r a d o s utilizados para las pruebas.
verdad
de
los
circuitos
Estas m u e s t r a n los v a l o r e s
l &oacute; g i c o s p u e s t o s y o b t e n i d o s en l o s r e s p e c t i v o s p i n es, &quot;+&quot; i n d i c a
p o l a r i z a c i &oacute; n p o s i t i v a y &quot;-&quot; i n d i c a p o l a r i z a c i &oacute; n n e g a t i v a .
A d e m &aacute; s se
i n c l u y e la l&iacute;nea de datos para cada circuito integrado tal como se
a l m a c e n a en el a r c h i v o Cl.LIB:
ECG4000:
1
1
1
1
1
]
1
1
]
2
3
4
1
0
0
0
0
1
1
1
]
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]
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0
1
0
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0
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0
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+
+
+
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0
]
+
1
1
0
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&quot; 4 0 0 0 &quot; , &quot; D U A L 3-INPUT &Ntilde;OR GATE +
NOT&quot;,2,64,24,2,12 8,0,2,56,228,2,
88,1 1 6 , 2 , ] 0 4 S 1 8 0 , 2 , 7 2 , 5 2 , 2 , 1 1 2 , 2 1 6 , 2 , 8 0 , 8 8 , 2 , 9 6 , 1 5 2 , 2 , 6 4 , 2 4 , 0 , 0 , 0 , 0 , 0
,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0
ECC400&Iacute; :
1
0
0
]
1
2
0
1
0
3
1
0
1
0
0
4
1
0
0
0
5
0
0
1
1
6
0
1
&quot;0
7
_
1
-
8
0
0
1
1
9
JO
11
0
1
1
1
0
0
0
0
]
0
0
0
12
0
0
I
1
13
0
1
0
1
34
+
-f+
+
&quot; 4 0 0 1 V Q U A D 2-1NPUT &Ntilde; O R GATE&quot;,2,24,48,2,1 28,0,2,1 02,204, 2,58,
1 16,2,92,184,2,24,48,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
ECG4002:
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0
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0
0
0
0
0
0
0
0
0
0
0
2
3
4
0
0
0
0
0
0
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0
0
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0
]
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1
1
]
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0
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0
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]
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0
0
0
0
0
1
1
1
0
0
0
0
0
1
1
1
1
1
1
1
1
1
0
1
6
1
1
J
1
1
1
1
]
1
1
1
1
]
1
1
1
7
_
-
8
1
1
1
]
3
1
1
1
1
1
1
1
1
1
1
1
10
n
0
0
0
0
0
0
0
0
0
0 _j
1
0
]
3
1
]
1
1
]
]
1
0
0
0
0
0
1
0
0
1
1
0
0
0
0
1
1
0
9
0
0
0
0
0
0
0
0
1
]
]
1
1
1
]
]
1
]
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]
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1
1
13
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0
0
14
0
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0
0
0
0
0
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0
0
0
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+
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+
+
+
+
+
+
+
•f
+
+
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+
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&quot;4002&quot;,&quot;DUAL 4-INPUT &Ntilde;OR
GA TE&quot;,2,2,128,2,128,0,2,60,120,2,3 0 , 1 8 4 ,
2,46,216,2,14,152,2,54,232,2322,168,2,3 83200,2,6,136,2,5 8,240,2,26,]
7632,42,208,2310,144,2,50,224,2,18,160,2,34,192,2,2,12830,030,0,0,0
E C G 4 0 0 8 : P i n e s 8:Vss y J 6 : V d d
1
2
0
0
0
0
]
1
1
0
0
0
0
0
1
]
]
1
0
0
1
3
0
1
]
]
1
,
4
0
0
1
0
1
0
]
1
5 _j
0
] •
0
6
0 _j
7
0
0
1
0
0
1
]
1
1
0
0
0
1
I
]
0
0
1.
1
1
9
0
0
0
0
3
1
1
1
10
11
0
0
]
1
]
]
1
0
]
32
0
1
I
0
13
0
0
0
0
3
1
]
0
0
0
1
]
1
0
0
0
0
]
1
34
0
0
0
0
1
]
]
1
35
0
1
0
0
1
]
0
1
&quot; 4 0 0 S &quot; , ' ' 4 - B J T FULL
ADDER &quot;,2,0,24832,]28,0,13 0,84,132,13 0,25,172,2,
43,132,2,102,80,2,43,120,13 0,843320,2,0,0,0,0,0,0,0,0,0,0,0,0,030,0,0,
0,0,0,0,0,0,0,0,0,0,0,0 0 0 0 0 0 0 0
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E C G 4 0 5 0 : F i n e s 8:Vss y 1 6 : V d d
1
2
3
4
0
0
]
0
1
0
1
1
5
0
1
6
0
1
7
0
]
9
0
1
30
0
]
11
12
0
0
1
1
13
]
1
14
0
]
15
0
1
&quot;4050VHEX NON-INVERTJNG
BUFFER&quot;,] 30,42,40,2,128,0,2,0,0,13O,
1 26,18 8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
E C G 7 4 2 5 1 : P i n e s 8:Vss y 16:Vdd
3
1
0
0
0
]
0
0
0
0
2
]
0
0
3
1
0
]
0
0
0
0
0
0
0
0
0
0
0
1
4
]
]
0
0
0
0
0
0
0
5
0
]
]
1
]
]
1
1
1
6
0
0
0
7
]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
9
]
0
0
0
0
1
1
1
]
| 30
1
0
0
31
1
0
]
]
]
0
0
0
0
]
]
0
3
]
1
12
]
0
0
0
0
0
0
0
]
33
1
0
0
0
0
0
0
]
0
14
1
0
0
0
0
0
15
]
1
0
0
0
0
0
0
0
0
0
1
&quot;74251 Y'8-INPUT MULTIPLEXER; 3STA TE&quot;,2,4 8,0,2,12 8,0,2,4 8,0,13 O,
1 0 3 , 2 5 2 , 1 3 0 , 1 0 7 , 2 3 6 , 1 3 0 , 1 0 9 , 2 4 4 , 1 3 0 , 1 1 0 , 2 2 8 , 2 , 1 1 1,24 8,1 3 0 , 1 1 1 ,1 04,
130,1 11,176,13 0,11 1,192,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0
Luego de a c t u a l i z a r la librer&iacute;a, se procedi&oacute; a probar los c i r c u i t o s
integrados en e] equipo.
Cabe m e n c i o n a r que la primera
prueba la
• r e a l i z a el e q u i p o p o l a r i z a n d o con +5V y GND. Esto se h a c e con el fin
de proteger al e q u i p o en caso
c o r t o c i r c u i t o s a Vdd o Vss.
de que el circuito integrado
tenga
L u e g o de r e a l i z a d a la p r i m e r a p r u e b a se
p u e d e i n t e n t a r con otras polarizaciones como se vio en la secci&oacute;n de
dise&ntilde;o del equipo.
A u n q u e el equipo
esta
limitado
a
dieciocho
&iexcl;16
p r u e b a s p o r c i r c u i &iacute; o i n t e g r a d o , &eacute;stos r e s u l t a n m &aacute; s q u e s u f i c i e n t e s para
la m a y o r &iacute; a de c i r c u i t o s i n t e g r a d o s .
Por ejemplo, para el caso del
E C G 4 0 0 2 c o n c o m p u e r t a s d e cuatro e n t r a d a s b a s t a n d i e c i s &eacute; i s p r u e b a s
p a r a v e r i f i c a r t o d a su t a b l a de v e r d a d . En la m a y o r &iacute; a de los casos se
r e q u e r i r &aacute; d e m e n o s p r u e b a s para c u m p l i r c o n l a t a b l a d e u n c i r c u i t o
integrado cualesquiera.
La r a z &oacute; n de esta l i m i t a c i &oacute; n es que QBAS1C
solamente compila programas que no sobrepasen los 64Kbytes.
5.2.- RESULTADOS OBTENIDOS
En t o d o s los c a s o s se t u v i e r o n r e s u l t a d o s s a t i s f a c t o r i o s y no se n o t a
a n o m a l &iacute; a a l g u n a d e l e q u i p o l u e g o d e estar e n c e n d i d o p o r b a s t a n t e
t i e m p o . El e q u i p o s&iacute; es, sin embargo, s e n s i b l e a errores de o p e r a c i &oacute; n .
Si no se siguen Jos procedimientos i n d i c a d o s en la p a n t a l l a se pueden
t e n e r errores en la c o m u n i c a c i &oacute; n por f a l l a en el s i n c r o n i s m o e n t r e e]
c o m p u t a d o r p e r s o n a l y el e q u i p o de p r u e b a s . El e q u i p o no r e q u i e r e de
c o n t r o l e s o b o t o n e s p a r a su f u n c i o n a m i e n t o , excepto por el b o t &oacute; n de
&laquo;RESET&raquo;, el q u e d e b e p u l s a r s e c a d a v e z q u e e ] c o m p u t a d o r l o
indique.
El
p r o g r a m a de p r u e b a s es muy c l a r o en i n d i c a r si
el
circuito
i n t e g r a d o esta b u e n o o m a l o .
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No se p u d o probar circuitos integrados secuenciales, pues no se puede
c o n o c e r c o n e x a c t i t u d c u a l e s el e s t a d o p r e s e n t e a n t e s d e r e a l i z a r l a s
pruebas.
Esto se d e b e a la e s t r u c t u r a del p r o g r a m a que
escribe
primero en los pines del circuito i n t e g r a d o antes de leer Jas salidas.
Las
salidas
de
tres
estados
tambi&eacute;n
constituyeron
un
problema
p a r t i c u l a r , pues como el pin del m i c r o c o n t r o l a d o r debe e s t a r en uno
l &oacute; g i c o p a r a p o d e r e s c r i b i r s e sobre &eacute;l, la a u s e n c i a de tal e s c r i t u r a ( a l t a
imp'edancia) hace que se mantenga dicho estado, debi&eacute;ndose leer uno
l &oacute; g i c o en el pin del m i c r o c o n t r o l a d o r . Pero si se d i e r a el caso que por
f a l l a del c i r c u i t o i n t e g r a d o est&eacute; p o n i e n d o un pin a cero l &oacute; g i c o (el
m i c r o c o n t r o l a d o r y el chip
en p r u e b a t r a b a j a n
a niveles
l&oacute;gicos
o p u e s t o s ) el e q u i p o n o l o d e t e c t a r &iacute; a pues s e s o b r e e s c r i b i r &iacute; a u n u n o
l &oacute; g i c o sobre el uno l &oacute; g i c o e x i s t e n t e ya en el p i n .
CAPITULO VI
CONCLUSIONES Y RECOMENDACIONES
D e b i d o a que se r e q u e r &iacute; a de v e i n t e l &iacute; n e a s h a c i a el z &oacute; c a l o de p r u e b a y
v e i n t e l &iacute; n e a s de control para h a b i l i t a r s&oacute;lo una direcci&oacute;n de cada l&iacute;nea
de p r u e b a , se d e c i d i &oacute; u t i l i z a r un a r r e g l o de f l i p - f l o p s e i n t e r r u p t o r e s
a n a l &oacute; g i c o s en vez de a m p l i a r l o s p &oacute; r t i c o s . Esto r e s u l t &oacute; ser una o p c i &oacute; n
muy s e n c i l l a de i m p l e m e n t a r , p u e s de todas f o r m a s se n e c e s i t a b a de
los interruptores anal&oacute;gicos, teni&eacute;ndose que aumentar &uacute;nicamente un
f l i p - f l o p t i p o D por l &iacute; n e a .
Tambi&eacute;n
result&oacute;
m&aacute;s
econ&oacute;mico
utilizar
reguladores
de
voltaje
p r o g r a m a b l e s , pues de lo contrario hubiera sido necesario c o n s t r u i r
una fuente separada para cada v o l t a j e r e q u e r i d o .
hubiera t e n i d o que incorporar rel&eacute;s u
otro
De i g u a l forma se
tipo de control
para
s e l e c c i o n a r por software los v o l t a j e s deseados.
L a u t i l i z a c i &oacute; n de u n PC p a r a m a n e j a r l a i n f o r m a c i &oacute; n y s e r v i r d e
in&iacute;erfaz con el u s u a r i o , y un e q u i p o separado para realizar las pruebas,
permiti&oacute;
evitar
la
necesidad
de
a d i c i o n a l e s , i n d i s p e n s a b l e e n caso
totalmente independ&iacute;enle.
incorporar
de tener
teclados
y
pantallas
un equipo de prueba
De la m i s m a manera, el programa del
m i c r o c o n t r o l a d o r 875] r e s u l t &oacute; m u y s e n c i l l o , p u e s &eacute;ste r e a l i z a m u y
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pocas instrucciones, m a n e j a n d o los datos desde el puerto s e r i a l a los
puertos p a r a l e l o s y v i c e v e r s a .
Si bien es cierto que no se h i z o e] i n t e n t o de o p t i m i z a r la v e l o c i d a d de
p r o c e s a m i e n t o y t r a n s m i s i &oacute; n , en r e a l i d a d no fue n e c e s a r i o , p u e s e]
equipo no requiere de m&aacute;s que unos segundos para probar un circuito
integrado.
Tampoco se utilizaron
seria], pues
la
l &iacute; n e a s d e h a n d - s h a k e p a r a la c o m u n i c a c i &oacute; n
aplicaci&oacute;n
es m u y s e n c i l l a .
En
este s e n t i d o la
i m p l e m e n t a c i &oacute; n de s u b r u t &iacute; n a s de error en Ja c o m u n i c a c i &oacute; n p e r m i t i e r o n
una s o l u c i &oacute; n m u c h o m&aacute;s f&aacute;cil que el uso de l &iacute; n e a s de h a n d - s h a k e .
El e q u i p o 1iene la v e n t a j a de ser r e l a t i v a m e n t e p e q u e &ntilde; o , lo que le
permite
ser
transportado
con
facilidad
de
un
lugar
a
otro,
n e c e s i t &aacute; n d o s e &uacute; n i c a m e n t e un c o m p u t a d o r e q u i p a d o con p&oacute;rtico serial
para p o d e r operar el p r o b a d o r de circuitos integrados.
Es v e r d a d que el e q u i p o t i e n e sus l i m i t a c i o n e s en c u a n t o a n &uacute; m e r o de
p r u e b a s y tipos de c i r c u i t o s i n t e g r a d o s que p u e d e probar,
es sin
embargo,
u n p r o t o t i p o m u y c o m p &iacute; e l o q u e ofrece
una soluci&oacute;n
problema
de
chips
comprobar
el
funcionamiento
de
al
utilizados
frecuentemente.
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A e x c e p c i &oacute; n del p r o b l e m a de a l t a i m p e d a n c i a el h a r d w a r e no es el que
provoca
estas l i m i t a c i o n e s , s i n o l a m a n e r a c o m o f u e e n f o c a d o e l
software desde un comienzo.
Es posible perfeccionarlo c a m b i a n d o la
f o r m a c o m o se r e a l i z a n las p r u e b a s y c r e a n d o p r o g r a m a s p a r a l e l o s con
el fin de l o g r a r un e q u i p o de p r u e b a m u c h o m&aacute;s c o m p l e t o y &uacute; t i l . Estas
modificaciones por s&iacute; solas constituyen material suficiente para una
n u e v a tesis d e g r a d o .
El a l c a n c e de la p r e s e n t e tesis de g r a d o es p r o b a r c i r c u i t o s i n t e g r a d o s
de l a f a m i l i a CMOS &uacute; n i c a m e n t e , sin e m b a r g o , el e q u i p o es c a p a z de
p r o b a r c i r c u i t o s i n t e g r a d o s d e otras f a m i l i a s c o m o , p o r e j e m p l o , TTL.
La forma como se d i s e &ntilde; o el h a r d w a r e no ofrece l i m i t a c i &oacute; n a l g u n a en
este
aspecto.
Adem&aacute;s,
el
software
permite
a m p l i a r la
a s i g n a n d o la serie, d e s c r i p c i &oacute; n y c a r a c t e r &iacute; s t i c a s del
librer&iacute;a
c h i p que
se
r e q u i e r a p r o b a r , sea &eacute;ste TTL o CMOS. Eso s&iacute;, si se i n t e n t a p r o b a r un
c i r c u i t o i n t e g r a d o T T L s e debe t e n e r l a p r e c a u c i &oacute; n d e n o p r o b a r c o n
o t r a p o l a r i z a c i &oacute; n que no sea +5V / GND.
El presente e q u i p o puede, de hecho, usarse en otras a p l i c a c i o n e s . Por
ejemplo,
s&iacute;
comb inacional
se
desea
comprobar
c u a l q u i e r a que
la
operaci&oacute;n
s u m a d a s sus
de
entradas y
un
circuito
s a l i d a s no
sobrepasen las veinte, se puede a&ntilde;adir las caracter&iacute;sticas de dicho
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c i r c u i t o a la l i b r e r &iacute; a CI.LIB y c o n e c t a r las r e s p e c t i v a s s a l i d a s y
e n t r a d a s al z &oacute; c a l o de p r u e b a s .
E n c u a n t o a l costo, s i n a h o n d a r d e m a s i a d o p o d e m o s a f i r m a r q u e s e h a
i n v e r t i d o m e n o s d e cien d &oacute; l a r e s e n c o m p o n e n t e s .
equipo
relativamente
econ&oacute;mico
si
Esto J o v u e l v e u n
consideramos que
probadores
c o m e r c i a l e s que t r a b a j a n a &uacute; n i c a m e n t e 5V y GND t i e n e n p r e c i o s
s i m i l a r e s o s u p e r i o r e s al costo de f a b r i c a c i &oacute; n del presente e q u i p o .
Por s u p u e s t o , t r a t &aacute; n d o s e de un prototipo &uacute; n i c a m e n t e , se t e r m i n &oacute; por
u t i l i z a r la t &eacute; c n i c a de &quot;wire-wrapping&quot; y no con c i r c u i t o s i m p r e s o s , lo
que hubiese encarecido de a l g u n a manera su construcci&oacute;n.
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