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Prélogo.

(—— PROLOGO., - ——1

FPamiliarizacidn con el uP 8¢85.~

Todo lo que en esta memoria se degscribe, gira en torno a
un montaje de tamafio medio y bautizado con el nombre SDC-85.

Aunque para ciertos modos de funcionamiento (ya que tie-
ne varios) no haria falta saber nada sobre lenguaje ensam--
blador 6 compiladores, para programarlo, asi como para en--
tender en profundidad su hardware, es necesario egtar bien
familiarizado con la familia de circuitos integrados del mi

croprocesador 8¢85.

Contenido de la memoria.-

La memoria ha sido dividida en seis partes principales:

1. Introduccidén: aqui se explica el funcionamiento del
3DC-85 y los procesosg por los que pasd en su disefio.

2. Yrograma lionitor del SDC-85: aqui se explica el fun--
cionamiento del programa konitor escrito en PLN/8@ y que
permite introducir programas disefiados por el usuario.
ha sido neccsario digefiar para hacer funcionar al Sistema
de Desarrollo [1DS-221 cono terminal debido a que habia que
comunicarlo con un compatible PC para la grabacidn en EPRON
del programa ionitor del 3DC-85.
crito en GWBASIC para-el compatible FC y que entre otras co
sag convierte un fichero hexadecimal a fichero objeto a la
vez que detecta errores de transmisidn.

5. Hardware del SDC-85: aqui se presentan los esquemas
de la circuiteria utilizada en el SD(¢-85, asi como los ma--
pas de memoria y puertos del mismo.

6. Apéndices: por dltimo se ha afiadido como guia 8 ayudal,

Wt o Sy - . o> A w— —
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Préloso.

lunos cuantos apéndices de materias supuestamente ya conoci~|
das como : lasg comunicaclones RS-232c y Centronics, el Sis-
tema operativo ISls II, el emulador ICE-85, el Smartwork,

el CREDIT y la informacidn de los circuitos integrados.

Posgibles aplicaciones.-

tuizds la mejor aplicacidn qre se puede sacar del SDC-85
gea la de introducir programas digeflados por usuario en len
cuaje ensamblador utilizaﬁdo por ejemplo las rutinas del
programa l.onitor.

También es posible estar conectado a un ordenador con el
cual se desarrolle el programa que luego, uha vez depurado,
sea grabado en EFROL y aplicado al SDC-85. rara ello no es
necesgario disponer de un Jigtema de Desarrollo, aparato cog
togo poxr otro lado, sino hacer uso del prograna Lionltor que
permite ejecutar el programa paso a paso si fuera necesario.

En cuanto a la ampliacidn fisica del 5DC~85, si hubieran
ganag para ello, se podrian cncretar en:

- aﬁpliacién de memoria, cosa nho absolutamente necesaria,
pasando de 16Kbytes hasta 64Kbytes.

- creacidén de una tarjeta de control de video pantalla
(gréfica 6 de texto).

- 6 la conexidn a una unidad de disco (esto por ahora es

inplanteable).

Medios utilizados.-~

lo se pueden olvidar los medios utilizados en-la realizg
cidén de este proyecto. In este caso se ha dispuesto de los
siguientes:

- Sistema de D egarrollo LiDS-221.

- Wisdom compatible PC con grabador de EPROMSs.

L | _
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131020,

[—— - Impresora de texto TRS-8¢

- Impresora gréfica.

- Terminal Hewlett Packard 2645.

- Fuente triple de alimentacidén PHILIPS.

- Osciloscopio Philips 2@ lhz.

- I'recuencimetro digital Hewlett lackard.

Tampoco se puede olvidar el software, aunqie escaso,
de los anteriores equipos, asi como la tan deseada biblio

grafia.

Agradecimiento.-

Partiendo del hecho de que los medios anteriores per-
tenecen a la LEscuela de Ingenieros Técnicos de Telecomuni
caciones, hay que agradecer la colaboracidén prestada por
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torio: Domingo liarrero y IManolo Chévez (laboratorio de
placas) y a todos cuantos han apoyado fisica & moralmente

la finalizacidén del mismo.

Por Ultimo y para acabar con este prélogo espero que
esta memoria sirva para desvelar todos los secretos y mig
terios que el SDC-85 ha guardado durante cerca de un afio

que ha durado su realizacidn.
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CAPITULO 10

Introduccion.




Introduccidn y objetivo.

r—~ Introduccidn y objetivo.- = Fﬁ}

Lag siglag SDC-85: SD0485 pretenden ser las siglas de

Sigtema de disefio de comunicaciones basada en la familia
del microprocesador 8085 de Intel.

Similitud con el SDK-85: Su parecido en el nombre al

conocido SDK-85 por los estudiantes de 42 de Telecomunica-
ciones, se debe también a su parecido en el funcionamiento.
La principal diferencia estd en que mientras el SDK-85 po-
see display y teclado propio, el SDC-85 necesita conectarse
a un terminal y sea a través de su teclado y pantalla por
donde se comunique con el usuario. Otra diferencia es la de
disponer de dos canales serie RS-232c, un canal de salida
paralelo (Centronics) y otro de entrada.

Como se explicard mds adelante, también hay diferen-
cias en cuanto al software ya que a los comandos del SDK-85
se le afiaden gran parte de los comandos que existen en los
monitores y depuradores de otros sistemas.

Breve historia del SDC-85: antes de que surgiera cual

quier idea, se tenia pensado en algo totalmente prdctico y
con una circuiteria basada en la familia del microprocesa-
dor 8085 de Intel, la cual es més facil de manejar al dispo
ner, aunque con diversos problemas de averia, del Sistema
de Desarrollo de Intel MDS-221 asi como de su informacidn
necesaria. -
Teniendo en cuenfa esto se pensd en hacer un Spooler
de comunicaciones. Se entiende por Spooler un sistema que
conectado a un ordenador es capaz de recibir y almacenar in
formacidén de éste y enviar a un periférico.lento tal como u

na impresora o un Plotter, de forma que el periférico no

bloquee al ordenador por su lentitud y asi éste pueda dedi-

L |
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Introduccidn y objetivo.

carse a otras tareas. Un buen Spooier tendria la posibili-
dad de configurarse,tanto en su entrada como en su salida,
como serie & paralelo, o dicho de otro modo RS-232 6 Centro
nics. IEn el resultado final, lo de Spooler es una posibili-
dad debido a la mayor versatilidad que se buscaba con este
proyecto, aunque la idea estd presente en todo el software
escrito. De hecho el Spooler se puede activar 6 no en el mo
do konitor.

Luego se pensd, viendo que hay terminales que no estan
preparados paras comunicarse con una impresora, que el SDC-
85 que si disponia de esta posibilidad sirviera de interme-
diario entre el terminal y la impresora. Esta configuracidn
se la ha denominado modo "Terwinal". Al final, por si lo an
terior no fuera suficiente, se le dotdé al software de un lio
nitor escrito en PLM/80 que le permite correr programas,
tantoen tiempo real como paso a paso, y configurar el siste
ma.

Mejora de la circuiteria: nohay duda de que la circuite-

ria mejora dia a dia debido a la mayor capacidad de integra
cidén. El Unico problema es su adquisicidn y no su coste eco
nomico ya que en este Ultimo sentido seria preferible haber
utilizado un menor numero de integrados de mayor capacidad.
Tal es el caso de/haber empleado memorias RAM y EPROM de

2 KBx8 (6116 y 2716),‘en lugar por ejemplo de 8 Kx8 (6186 y
2786) que en principio podria ser preferible en la practica

al ocupar cuatro veces menos.
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Configuracibn del sistema.

[—— Tipos de cnnfiguracidn.- —_1

El SDC-85 se puede configurar e inicializar a través
de sus dos micro-switch, uno de 3 microinterruptores, con
los que se selecciona la velocidad de transmisién y recep-
cidén de los dos canales serie, y otro de 8 microinterrupto

. . . « £
res con los que se configura el sistema y la comunicacion

gerie.

Microswitch_de 8 microinterruptores. Microswitch de 3 microintécryptores.

Esto s6lo tiene efecto después de un RESET hardware
o} RESET software (RST @), al ser al principio del programa
cuando se leen los microgwitch.

Conectar un microinterruptor en "ON" seria equivalen-
te a poner en el puerto un "@g" y un "OFF" seria poner un
"1", La funcidén y posicidén de varios de los bits de este
microswitch coincide con el byte denominado "FLAG" en el
programa Monitor:

A continuacidén se muestra la tabla de valores para la
velocidad de transmisidn y recepcidén serie, asi como el es

quema y nemdénicos de los microinterruptores de configura-

cron. Microinterruptor | Valor de Port-bit

ON n ¢ n

L ‘ OFF nyw _J
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Configuracidn del sistema.

[ N

1 o* 3 4 5% 6 7% g*

stoP| co |EvEN|PAR. |sPL |7-8 |ouT |IN
BIT | FLG|ODD |BIT |FLG |BITS|FLG |FLG

PAR.
L- L-Canal entrada

Canal salida

( ¢=paralelo, l=serie )

e( @=7 bits, 1=8 bits )

(' @=No Spooler, 1=Si Spooler)

L’( ¢ = no paridad, 1 = si paridad )

L( ¢ = paridad impar, 1 = paridad par )

“~( ¢ = si pantalla, 1 = no pantalla )

~( g = 1 bit de stop, 1 = 2 bits de stop ).

Microswitch | Velocidad
123 {baudios)
g ¢¢ 9.600
1¢4¢ 4.800
¢g1g 2.400
11¢ 1.200
g g1 600
161 300
g11 110
111 75

* E1 gignificado y~posicién coincide con el del byte FLAG
- en el programa Monitor, ya que configuran el sistema, al
contrario que las demds que configuran o inicializan las

dos USARTs.

- Bit 1 : Stop bit; selecciona la comunicacidén serie pa-
ra uno (bit 1 = @ ) & dos bits de stop ( bit 1 = "1 " ),
- Bit 2 : COFLG; Establece la posibilidad de utilizar la

L__pantalla y el teclado como medio de comunicacidn con el__J
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Configuracidn del sistems.

rgbC-BS (bit 2 =mm1 ") 6 el sistema ge configura como —_]

Spoler, es decir, transmite al canal de salida (sea serie 6

paralelo), lo que recibe por el canal de entrada (serie 6

paralelo) gin salir por pantalla ( bit 2 = " g ),

Bit 3

: Paridad par / impar ; en caso de que la comunica-

cidn serie sea con paridad ( bit 4 = "1 " ), se establece

como par ( bit 3 =" 1 " ) & impar ( bit 3 =" @4 " ), en

cagsocontrario ge ignora.

- Bit 4 : Paridad ; Asigna paridad ( bit 4 = "1 " ) § no
( bit 4 = " g " ) a la comnunicacidn serie.

- Bit 5 : SPLFLG ; (Spooler flag). Activa el Spooler y su

buffer de memoria ( bit 5= "1 ") 6 no ( bit 5 =11 ¢g " ),
- Bit 6 : 7 - 8 bits ; Si bit 6 = "@" entonces la comunica-
cidén serie es de 7 bits, en caso contrario ( bit 6 = " 1 ®)
es de 8 bits.

- Bit 7 : QUTFLG ; asigna la salida de periférico serie
(bit 7 ="1 ") 6 paralelo ( bit 7T =" ¢ " ).

- Bit 8 : INFLG ; asigna la entrada de periférico serie

( bit 8 = "1 ") 6 paralelo (bit 8 = " g m).

realizada por ULPGEC. Biblioteca Universitaria, 2008
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Modos de funcionamiento,

Modos de funcionamiento.- l

Existen 3 modos de funcionamiento: el modo Monitor,

el modo Terminal y el modo Spooler.

Terminal ' Modem
D +12v-12v.+5v. Qv.
— . ! L AI I l i > Teseess .
=] - Canga! Contiguracion  Velocidad ]

serie 1 del sistema. transmis. Canal /
T I T8 ¢ 1 i
-m AR RRAGBN (R BA| [381eZ x| perife-]/ Plotter
S ? rico de @
salida |—

Entrada SDC-85 CENTRONIO| Modem

Equipo con| paralelo
salid » <ol
- | paralelo

CENTRONIC |-

Impresora

EQUIPOS CONECTABLES AL SDC-85

lodo lionitor: para entrar en este modo, después de

un Reset, el microinterruptor ne 2 correspondiente a CO-
FLG debe estar en "OFF" ( bit 2 = " 1 " ), Ademas debe eg
tar conectado el terminal al conector DB-25 del canal se-
rie 1, y ajustando la velocidad de transmisidn en el SDC
y en el terminal aparecerd el mensaje : |

SD§485 PREPARADO

W

En este momento ya estd dispuesto a ejecutar coman-

dos del modo Llonitor.

Ifodo lerminal: una vez dentro del modo konitor, se

entra en modo terminal pulsando CTRL - T. Este modo conec
ta un modem a través del canal serie 2 del SDC-85 al ter-

I minal (canal serie 1) y éste a una posible impresora (sa—l

10
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Modos de funcionamiento.

ri;ida paralelo). Son permitidos sélo los controles que asT;]

nan los periféricos de entrada y salida como serie 6 para-
lelo y activan el Spooler e impresora.

Wodo Spooler: para entrar en este modo después de un

Reset, el microinterruptor ng 2, correspondiente a COFLG
debe estar en "ON" ( bit 2 = wg" ). Listo significa que no
hay posibilidad de usar la pantalla como medio para visua-
lizar la comunicacidn, qie puede ser dependiendo de los mi
crointerruptores § bits de IFFLAG: "INFLG", "OUTFLG" y del
bit de FLAG "OUTABLE":

IUTFLG OUTFLG EN'TRADA SALIDA

) ¢ Paralelo Paralelo
@ 1 Paralelo Serie
1 7 Serie Paralelo
1 1 Serie sSerie

Este modo utiliza unas posiciones de memoria denomina
das buffer de Spooler para almacenar temporalmente la comu
nicacidn y puede ser alterado por medio del comando Moni-
tors B posicidn inicial, posicién final
que establecen el comienzo y el final del buffer en memo-
ria. De lo cantrario las posiciones por defecto son 1F@@ H
a 1FFF H.
Otra forma de entrar en este modo estando en modo No-
nitor es haciendo un: G_909
En modo Spooler no se permiten comandos de configura-
cidn como cambiar el tipo de canal de entrada 6 canal de
salida, ni ningin otro. Sélo estd permitido salir con ESCA
PE.

Caracteriatica del terminal: el programa Monitor del

SDC-85 supone la conexidén a un terminal de 8¢ columnas con

| velocidad de transmisién asincrona. Tal es el caso del Te;l

11
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rﬁinal Hewlett Packard mod.

DUPLEX PARITY
HALF A » EVEN
U 0DD
FULL NONE
BAUD RATE
300 1200

150 2.0
19 L8306
EXT. 9600

Interruptores de comunicacion HP.

2645.

Modos de funcionamiento.

—

TERMINAL HEWLET PACKARD 2645

12
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CAPITULO 2

Programa_Monitor del

SDC-85

13




Comandos programa Monitor.

—

Caracteristicas generales de log comandos: los comandos

|—_—Comandos del Modo llonitor.-

estdn formados por una letra ASCII: A - Z, a - z y opcio-
nalmente por 1, 2 8 3 direcciones (2 bytes) & por bytes.

Direcciones, son nimeros hexadecimales entre @@@ggH y
FFFF H. Bytes, son nimeros entre ¢¢ H y FF H. Si se intro-
dujeran mdas de 4 digitos, sblo serian aceptados los 4 uUlti
mos (para una direccién)§

ej. 12345 = 2345 H

Para un byte serian aceptados sélo los dos Gltimos digi-
tos. ej. 1234 = 34 H

Los caracteres hexadecimales son: ¢, 1, 2, 3, 4, 5, 6,
7, 8, 9, a/A, b/B, ¢/C, 4&/D, e/E, £/F.

Los separadores vdlidos entre direcciones son: ","/%espa
cio"=" "/v"return"=cr/"Line feed"=LF=@AH/"="., El resto se-
ria considerado como error y abortaria el comando mostran-
do el mensaje: % CMDERR (error en comando)

6 también: % PRMERR (error en parémetro)

- Comando B: asignacidn de posiciones de buffer.

formato: B direcc. inicial, direcc. final
ejemplo: +B3@¢gd,380¢
Al ejecutar este comando se cambian las posiciones de me

moria a las que se les asigna el buffer del Spooler. Asi
después de este comando BUFLF = 3¢@g@ H (posicidn més Béja)
y BUFHF = 38¢¢g H (posicidén mds alta). Las variaples BUFHF
(buffer high fijo) y BUFLF (buffer low fijo) son usadas en
el programa monitor. Los valores iniciales, después de un
Reset, son: BUFLF = 1F¢¢ H y BUFHF = 2¢g¢ H

- Comando D: presentacidén de posiciones de memoria.

L__ formatolz D.direcc. inicial, direcc. final __J

14
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Comandog programa lionitor

[_— ejemplo: %D@g,13 —_]

Jeggg: 22 D9 2¢ C3 73 @0 ¢4 ¢¢
22 D9 2¢g F5 AF 32 DC 2¢
gg1g: E1 22 D3 2¢

Con este comando se presentan el contenido de las posi-

ciones de memoria tanto ROM (memoria de sélo lectura) como
RAM (memoria de lectura-escritura). En la parte izquierda,
se presenta la direccidén médulo 16 y a la derecha, los con

tenidos a partir de esa direccidn.

formato2: D direccidn
ejemplo: *DJ
gP@d: 22 D9

En caso de introducir sélo una direccidén, se presentan
los contenidos de esa posicidn y la siguiente.

-~ Comando E: listado en ensamblador

formato: E direcc., inicial, direcc. final

ejemplo: % EZ,6

gegd: 22 D9 @@ SHLD 2¢D9
g@@g3: C3 73 dd JMP @73
gPge: gd NOP

Con este comando se lista en lenguaje ensamblador del
microprocesador 8085, el contenido de las posiciones de me
moria empezando por la direccidén inicial y hasta la direc-
cidén final.

-

Ia linea en ensamblador tiene el siguiente formato:

Direccion | B%fe B§:9 BZJE Etiqueta Operador Operando

10(010{:| |2|2| |D|9] |2|0 SHILID| {2/2|D|S

realizada por ULPGC. Biblioteca Universitaria, 2008

s. Digitalizaci

to, los autores

©Del

0123456 7 8691 1112131 15161718 19 2021222324'252627282930":11

L _J

15



Comandos programa Monitor.

ri: Comando G: salto a programa usuario ("GO"). f—1

formato: G direccidn
ejemplo:  %G18¢¢
Con este comando se salta a la direccidén en que el usua-

rio tenga un programa que vaya a correr o comprobar. Para
devolver el control al programa Monitor se tiene que ejecu-
tar la instruccidén "RST 1". Asi permanecen intactos loé re-
gistros del microprocesador y la direccidén Ultima del PC
(contador de programa) antes del Restart 1 y la configura-

cidén del sistema. El siguiente programa puede servir de e--

jemplo: 18¢¢: 3E FF MVI A,QFFH
18¢2: 3D DCR A
18¢g3: C2 ¢g2 18 JNz 18¢2H
18¢6: CF RST 1

- Comando H: entrada hexadecimal de memoria.

formato: H direcc.= bloque hexadec.<CTRL~Y>
ejemplo: #H18@@=3EFF3DC20018CF<CTRL-Y>
Con este comando se pueden introducir los contenidos de
memoria a partir de una direccidén y finaliza con el carac--~
ter Control-Y=19H como fin de comando. Asi después de intro
ducir el comando anterior la posicidn 18¢¢@ contiene 3E,
18@¢1H=FF, ... y 18@6H=CF. Al final del comando aparece en
pantalla: *¥CHECK=<numero check sum>
que es una suma de comprobacidén de los caracteres trans-
mitidos. Este coméﬁdb es muy Util pues conectado el SDC-85
a un ordenador con capacidad de almacenamiento en disco,
puede volcar programas de éste en la RAM del sistema a gran
velocidad y con la Unica limitacién de la capacidad de memo
ria disponible. En este sentido se puede usar el sistema de

desarrollo MDS-221 como ordenador y el QILERl, que se expli

[caré mas adelante, como programa que hace de él un terminal[
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Comandos programa Monitor

[i: Comando M: mover bloques de memoria. —_1

formato: M direcc. inicial, direcc. final, cuenta
ejemplo: M18¢¢@,181¢,1¢
Este comando mueve el bloque de memoria, que empieza en
la "direccidn inicial", acaba en la "direccidén final" y cu-
ya longitud la determinal el nimero de cuenta. Asi en el e-
jemplo anterior se empezaria por mover el byte de 18¢gH a
181¢H, el 18¢1H al 1811H, ... asi hasta 1@H (16d.) bytes.

-~ Comando P: ejecucidén de programas paso a paso.

formato: P direcc. inicial, direcc. final, cuenta
ejemplo:  P18¢d@,d,3
SP PC AP B C D EH L I

18¢¢: ¢¢ - NoP 2040 1801 @@ 008 ¢¢ 90 ¢¢ 00 @@ 0 @7
18@1: C3 ¢¢ 18 JMP 18¢¢ 2040 180¢ ¢F 00 @4 ¢¢ 00 ¢ ¢¢ @¢ &7
18¢¢: ¢¢ NOP 2049 18¢L ¢¢ 08 90 O¢ 00 98 0@ ¢0 &1

Este comando ejecuta ingtrucciones paso a paso a partir
de la direccidn inicial y hasta que se salte a la posicidn
final, 6 se ejecute un nimero de instrucciones igual a
"cuenta. A la vez que se va ejecutando van apareciendo en

pantalla las instrucciones en lenguaje ensamblador. Para
poder ver el estado de los registros en la parte derecha de
la pantalla habria que pulsar CTRL-C. Aparecerd entonces el
mensaje: % CTLFLG=0N

Para no listargl§s registros, volver a pulsar CTRL-C. Si
milarmente aparecerd entonces el mensaje:

¥ CTLFLG=0FF

- Comando p: entrada - salida por puerto.

Entrada por puerto:

formato: p n2 de puerto

ejemplo: %p@gdg

L PORT (9%) =08 ]

17
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Comandos programa Monitor.

[_— fste comando visualiza el contenido de un puerto. Es ;:]
quivalente a haber ejecutado la instruccidén en ensamblador
del microprocesador 8¢85:

IN n¢ puerto

Salida por puerio:

formato: p n2 de puerto=dato
ejemplo: %p¢¢=FE‘
Este comando asigna el "dato" como salida del puerto.
Bs equivalente a haber ejecutado las intrucciones del micro

procesador: MVI A, dato
OUT n? puerto

aunque sin haber modificado el valor de los regisgstros.

- Comando R: ver contenido de registros.

formato: R
SP=2040 PC=0@0¢ A=0@ F=¢¢ B=0@ C=0¢ D=0@ E=¢¢ H=0@ L=¢¢ I=¢F
Este comando presenta el valor de cada uno de los regis
tros del microprocsador 8¢85:
SP;= Stack Pointer ( puntero del stack)

PC Program Counter ( contador de programa )

Registros A, F’ B, ¢, D, B, H, L.

Registro I = méscara de interrupciones del programa.

Formato reg. I:
- 7 6 5 4 3 2 1 ¢

. X X X X | IE |M7.5|M6.5(15.5

X = no significétivo.

IE = Interrupt enable ( interrupcibnes habilitadas ).
7.5 = mdscara de interrupcidn 7.5

1i6.5 = mdscara de interrupcidn 6.5

M5.5 = mdscara de interrupcidén 5.5

Los registros dobles como PC y SP se presentan en for-
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Comandos programa lionitox.

r;;to de 4 digitos hexadecimales (address) y el resto en 5;3
mato de 2 digitos hex. (byte).

- Comando RQ: cambiar contenido de los registros.

formato: RQ
SP=2@4@-_

Este comando permite cambiar el valor de los registros em
pezando por SP (stack pointer) y acabando por I (registro
de interrupciones), en el mismo orden en que aparecen con
el comando "R". rara ello basta con introducir el valor nue
vo después del guidn que lo separa del valor anterior. En
caso de no querer cambiar ese registro pulsar “," ¢ " n y
se presentard el valor del siguiente registro. Para abando-

nar el comando pulsar <return>.

- Comando S: subgtituir posicionés de memoria.

formato: S direcc., valor @, valor 1, ...< return>
ejemplo:  %318¢@,d@-¢1,0¢-02,8@-<cr>
Este comando presenta y cambia los valores de memoria a
partir'de una direccidén. Para no asignar ningfin valor en u~
na pogicidn basta con pulsar un separador como "," § v n,

(espacio).

~ Comando T: cambiar valores de traza.

formato: T'direccién 1, direccidn 2

ejemplo: 7181¢,182¢

Este comando cambia las direcciones entre las cuales
se presenta en pantalla la ejecucibén paso a paso. Es decir,
sélo se presentan las instrucciones cuyas posiciones inicia
les (1&X byte = céddigo de operacién) estdn dentro del inter
valo de la traza. El resto se ejecuta pero no aparece en

pantalla, con lo cual la velocidad de ejecucidén es mayor, a
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Comandos programa lionitor.

[~;emés de que se selecciona y comprueba la parte del proé;;

ma a depurar.

CONTROLES DEL SISTiLA WONITOR DEL SDC-85

Se producen pulsando una tecla mientras se pulsa la de
"CONTROL".

- Control-A: visualiza estado del sisgstema; bits de FLAG,

buffer y traza.

INFLG=0OFF OUTFLG=OFF CTLFLG=OFF SPLFLG=OFF BFFLG=O0ON
BEFLG=ON COFLG =ON OUTABL=OFF BUFFER=1F@{, 200¢
TRACE=0@¢@, FFFF

FLAG, es el byte del programa que estd presente en to
dos los modos: monitor, terminal y spooler, y es el que

determina précticamente la configuracién del sistema. Tie

ne el siguiente formato: FLAG = .209F H.

7 6" 5 4 3" 2 1*| ¢g*
ouT-~ CO- BE- BPF- SPL CTL OUT IN-
ABLE PLG FLG FLG FLG FLG FLG FLG

OUTABLE: (output enable), habilita & inhabilita 1la sali
da por impresora, es decir, indica si en el momento ac---
tual, la salida (modo monitor - terminal) va a impresora
é no, ( @ = inhabilitado, 1 = habilitado ). El valor ini-

cial es "g", o sea, inhabilitada la salida.

. _
COFLG: (console output flag), indica si estd activada §
no la consola de salida (pantalla). " @ " = inhabilitada,

" 1 " = habilitada. (Canal serie 1)

BEFLG: (buffer empty flag), indica si el buffer estd §
no vacio, ( "g" = buffer no vacio, "1" = buffer vacio ).

I El estado inicial es "1", y su valor cambia al activar %EJ
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Controles programa lonitor. .

r;;ooler y no vaciar el buffer por estar el periférico de——1

salida ocupado o no egtar enchufado.

BFFLG: (buffer full flag) indica si el buffer estd o no
lleno, ( "g" = buffer no lleno, "1" = buffer lleno ). El

valor inicial es "g".

SPLFLG: (Spooler flag), indica si estd activado 6 no el

At t——————

Spooler. ( "@"=OFF, "1"=0N ).

CTLFLG: (control flag), indica si estd activado 6 no el
control de pantalla. Sirve para presentar el estado de los
registros conn el comando "P", de ejecucidn paso a paso.

( "g" = OFF, "1" = ON ). El estado inicial es "g", o sea,

no activado.

L 3
OUT#LG: (output flag), indica si la salida es serie (RS-

232) 6 paralelo (Centronics).

¢
1

paralelo: OUTFLG OFF

serie: QUTFLG ON

;EELQ? (input flag), indica si la entrada es serie (Rs-
232) 6 paralelo (Centronics).
¢
1 = ON

OFF

paralelo: INFLG

serie: INPLG

# 1 valor inicial .viene determinado por el microinterrup-

tor del S3DC-85.

- Control - (¢ : activar / desactivar CTLPFLG.

51 CTLFLG estéd activado, al pulsar este control, pasa a
desactivado y se presenta el mensaje:
% CTLFLG=0OFF

L |
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Controles programa lionitor

F"" Por el contrario, si estd desactivado, CTLFLG pasa a ;:]

tivado y se presenta el mensaje:

*CTLFLG=0N

- Control - D : activar / desactivar Spooler.

31 SPLFLG estd activado, al pulsar este control, pasa a
desactivado y presenta el mensaje:
* SPLFLG=0FF
Por el contrario si estd desactivado, SPLFLG pasa a ac-
tivado y se presenta el mensaje:
* SPLPLG=0N
Aln después de desactivado, lo que estd en el Spooler, .
lo seguiria enviando, si lo hubiera, al periférico de sali-

da activado.

.

- Control - T : asipna la entrada serie 6 paralelo.: -

Si' INFLG estd en OFF (entrada paralelo), al pulsar es-
te cohtrol,. INFLG estd en ON (entrada.kerie = canal 2) y
se presenta el mensaje:
] NFLG=0ON
For el contrario, si estd en ON, al pulsarlo, INFLG es
tard en OFF, y se presenta el mensaje:

* INFLG=0OFF

- Control - 0 : agigna salida serie § paralelo.

Si OUTFLG estd en OFF (salida paralelo) al pulsar este
control, OUIFLG estard en ON (salida asignada = canal se--
rie 1) y se presenta el mensaje:

% OUTFLG=0N
Por el contrario si estd en ON, al pulsarlo, OUIFLG es

tard en OFF y se presenta el mensaje:

| * OUTFL.G=OFF ]

22

realizada por ULPGC. Biblioteca Universitaria, 2008

o, los autores. Digitalizaci

©Del



Controles programa Rlonitar

r_: Control - P : activar periférico de salida. —_1

Si OUTABL estd desactivado, (inhabilitadas las salidas)
al pulsar este control, OUTABL se activa y se presenta el
mensaje: * OUTABL=0N

Por el contrario, si estd activado, al pulsarlo OUTFLG
se desactiva y se presenta el mensaje:

% OUTABL=0OFF

- Control - Q : continuar la transmisidn.

Este control reanuda la transmigidén después de haber si

do parada por Control-S.

- Control - S : parar la comunicacidn.

liste control para el envio de caracteres a la pantalla.
Es efectivo en comandos de larga ejecucibén como lo son el
comando "D" (presentar posiciones de memoria), el comando
"E" (listado en lenguaje ensamblador) & comando "P" (ejecu-
cidén paso a paso). Para reanudar el envio hay que pulsar

Control-Q y para abortar el comando pulsar <ESC>.

- Control - T : activar / desactivar el modo terminal.

Estando en modo Monitor, este control pasa al modo Ter-
minal, el cual se configura conectando el canal serie 1 al
terminal, el canal serie 2 al modem y la salida paralelo
Centronics a la impresora.

El resto de losicontroles son también vélidos en este
modo, Para volver al modo monitor basta con volver a pulsar

Control-T.

A continuacidn se presenta un trozo de sesidn donde se

compara y se hace uso del comando TRACE ("T") que seleccio-

_

na el intervalo de posiciones de instruccidén a presentar
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Comandos programa lonitor.

r_gon el comando paso a paso. El programa (posiciones 18¢¢£f]
a 18¢ih) es simplemente un uso de la rutina DELAY del pro

grama lonitor.

2wC-83 PREPARALO
*7
SF=ZA70 FC-RCZA A=22 F=19 B=@i (~24 D-B3 E-2@ H=zB L=C4 I=-37

#INFLE =0FF OUTFLG=OFF CTLFLG-OFF SPLFLG-=OFF BFFLG =0FF BEFLG =ON COFLG =ON
OUTARL=0FF DUFFER-1FD0,2D0@ TRACE=RIERsrrrF RAMEUSY=-0040

+5¢

FRM-<RR

*AG

S38=297D-2249

#1309, 13497

igdd: Ot 22 MYl CoBZ
1232 1 8L 208 LXI D 13681
18@53: €0 77 20 ChiL 2QFT
1E38: @D DCR C
805 79 MOY  AsC
1804 27 ORA A
iggp: C2 2z 1B JNZ 1682
189 CF ST 1

+ CT_FLG=0N

#21368: (3IEFF
5 PC A F 3 CDEUHLII

ibad: Bz @2 MVI  Cy32 2940 1892 22 18 01 @2 22 28 20 C4 &7
i302: 11 91 29 LXI D »E83a1 204@ 18235 20 12 Bl B2 02 91 20 C4 &7
1683 CD F7 @32 CALL BoF7 205 BAF7 20 i@ @1 @2 @2 Q1 28 C4 87
Adr7e 1B DCX D 293E P9FB 20 10 @1 0z B3 03 28 C4 O7
a3Fg: 74 MOV A«D 293E OQFF 20 (0 @1 @2 02 29 20 C4 97
J0F9: B3 ORA E 203 BarA B 44 B1 92 00 20 20 C4 @7
daFAs C2 F7 G0 JNZ  98F7 203E 99rD 90 44 01 €2 09 03 28 C4 27
48=D: €9 RET 2243 1808 B2 44 B1 92 2@ 20 20 C4 @7
1248: 2D BerR € 2042 1807 20 10 01 01 00 00 2@ C4 @7
1325 77 MOV AsC 2042 180A P1 10 01 91 02 DO 28 C4 07
i29a: BY ORA A 2049 1808 O1 20 21 D1 00 0@ 20 C4 @7
1392+ C2 92 1B JNZ 1682 2043 18082 D1 20 91 21 00 62 23 C4 @7
iagz: 11 01 D9 LXI D 2981 2847 1805 01 00 9: @1 92 01 28 C4 @7
1395 CD -7 20 CALL 20F7 203F 20F7 81 2@ 21 81 7@ @1 20 C4 o7
0arF7: 1B DEX D 203z 20F8 @1 00 01 91 2@ 92 20 C4 07
#3FB: 7A MOV AlD 203E 9@F7 22 92 21 81 20 @2 23 C4 o7
q@r?: B3 0Rd E 203 OIFA DD 44 @i @1 00 28 20 C4 @7
DaFA: C2 F7 9B JINZ - aery 203t 927D 22 44 01 01 08 @2 29 (4 27
a@FDs €9 REY 2040 1808 @2 44 QL 01 20 90 2@ C4 @7
13@8: 2D DCR C 2043 180% 22 54 91 00 03 @2 29 C4 o7
i8a9: 79 MOV A C 2040 130A P 54 Qi 06 B0 A8 26 C4 @7
13ear a7 ORA A 2042 iBd2 Q@ 44 01 22 22 22 28 C4 A7
iE9B: C2 @2 1B JNZ 1882 2040 130E 00 44 @1 00 60 98 20 C4 @7
~T1EDD, 1819
*PiB@3s 160 FF

8P PC A F 8 C D EHLI
iga@: 9= @2 MVI  C.02 2040 1302 09 44 @i 22 20 9@ 208 (4 @7
i392: 11 21 2@ XTI D 203 2049 1805 2D 44 D1 Oz 02 81 29 C4 7
18@3: CD F7 22 CALL @OF7 203z BOF7 00 44 @i @2 A0 91 26 C4 @7
i328: &p -~ DCR € 2042 18732 72 iD 21 01 02 29 29 C4 a7
iB@9: 79 MOV AlC 2340 1894 D1 10 @i O1 20 20 286 C4 07
1304 B7 ORA - A 2042 1802 01 20 91 01 B2 92 20 C4 @7
1e@p: 02 92 18 JINZ 1832 2040 1802 01 00 21 @1 @9 920 20 C4 @7
ig@2: 11 91 22 iXI D 12021 2040 1825 01 20 B1 @1 P 21 20 C4 07
ig@5: D F7 28 CALL B@F7 2040 1908 00 54 91 @1 20 00 20 C4 07
iagdr b DCR € 7949 16829 @0 54 01 02 ©2 20 2@ C4 87
18@9: 79 MOV A 204@ i180A 0B 54 01 @0 00 99 28 C4 @7
1584 27 ORA A 2940 iBAE BB 44 @1 02 G2 20 20 C4 @F
18@8: C2 92 i8 JNZ  1e@2 2040 i80E 90 44 01 0D 0D 00 20 C4 07
&+
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Programa llonitor del SDC~-85

PL/M-32 V3.1 COMPILATION 0F MODULE MONITOR

OBJECT MODULE PLACED IN MONITE.O0BJ

COMPILER INVOKED PY:

LN

o pea

-

e

Pt bk ek ek e fe ek b fe

-R

MONITOR: Do

PLMBA MOMITE.PLM WORKFILES(:FD:

IR RFARRERRER AR R RRX R LK LKL R R HINERRHE TR REHERRLAHNHE %/

/% Eiemnlns del
% faf [Leer/=/
/% BIF2Q, 2009
7+ Calaad
f% NDLRD.BLIH

- Tovdd 3040

/% G4TED

/% HE20B.6Di0:3

7% PBI2B:BE16 2D

/+ p0B

f¥ pBa=rF
/% Ricry
/% R3

/% T1B8D, 1883
/% CTRL-A
7+ CTR_-C
/% CTAL-D
F+ CTR.-1
/% CTRL-0
7+ CTRL-P
/% CTRL-G
/% CTR.-§
/% CTAL-T

DECLARE DEC

PEC UD@
Use
uce
CMD353
578358
Fan32
PRS5B
PCH53
THLSSB
TMASSR
TE
DTR
RE

ER

AT

IR
CTRLA
BEL

CR
CTALe
CTRLY
FALSE
TRUZ
FALSO0 -
INFLG
OUTFLG
OUTABLE

DEC CISTSE
DEC COSTSE
DzC MISTSO
PEC MOSTSO
DEC LISTSe
PEC LOSTS®
DEC CISTS1
DEC COSTS1
DEC MISTSH
DEC MOS7TS1
DEC LISTSI
DEC LOSTSE

monitar en PLM/8Q : */
separadores validos. */
atzinnar zena buffer entre IFQZH u 20@0H. */
11amar a una subrutina. Comando CALL. */
prazenis. desde Ya eesic, @LE0 a ALIOH */
tiztadn epsamblader, ’ */
ir a la posicion 4B20H. Comando GOTO. */
/¥ HERAB=12 34 56 <ctrlY? entrada de bloaques de memoria. */
maver bioques de memoria de J posic, */
efaso 4 raso desde BOD2QH a B8016d o 2B pasos. */
ver contenido Puerte @, */
asianar valores de nuertos. */
ver contenido de renistres. */
cambiar contenido de reaistros, */
/% S4090y 2A-3F-4@8-12:58-34 <CR> Subsztituir pesic. memoria. */
asianar TRAZA entre posiciones 18@2 a 1803. #/
visyalizar bits de FLAG. */
latch de control de Pantalla. */
latch de acktivacion Seooler. */
tatch activacion periferico entrada. */ '
latch activacion periferico salida, */
activar periferico de salida. */
continua la presentacion en pantalla. */
eara la eresentacion en pantalla, */ '
pasar del modo MOMITOR al modo TERMINAL. */
T AEFRERRHERERERREFERFRAERRERIE LR RRHRHRERRERRAREFRERRERRRRR ¥/ '
DECLARE LIT LITERALLY *LITERALLY':
LIT 'DECLARE’s OUT LIT 'OUTPUT', IN LIT "INPUT':
LIT '@9H"y UD1 LIT "08H'y /% Usart Data */
LIT "BiH's  USL LIT 694"y /# Usart Status %/
LIT "8iH’y UC! LIT @94y /% Uzart Command 3/
LIT "184"y CMDSSA LIT *2BH'
LIT "i8H'y STS595A LIT "20H'»
LIT *19H"y  PASSA  LIT "21H'« /% LP cort in #/
LIT "1AH"y PBSSA  LIT "22H"y /% LP port out %/
LIT "1BH'y PC554 LIT '23H%, ' )
LIT "iCH's THMLSSA LIT "24H"y /% Timer Low %/
LIT *1DH'y  TMHISA LIT '25H's /% Timer High #/
LIT '@iH'y TRDY LIT "9iH,
LIT 'B24's RRDY CIT "B2HY
LIT "@4H's TEMPTY LIT 'Q4H"s/#Receiver Enabley Transm emptux/
PE LIT "@BH s /#* Parity Errop */
LIT "1@H'y OF LIT ’IIH’v/* Error Resety Overrun Error #/
LIT "28Hy FE LIT 284+ /#Reauest to SendsFramina Error#/
LIT 768"y DSR LIT "80H":/#Internral ResetsData Set Readu#/
LIT "@1H's CTRLC  LIT "83H’y CTRLD LIT 'B4H',
LIT 074’y CYRLI  LIT "@9H'+ LF LIT "0AH"»
LIT "@DH's CTRLO  LIT '@FH's CTRLP  LIT 10,
LIT "81H4"y CYRLS  LIT "13H's CTRLT LIT "14H,
LIT *19H's  ESC LIT "1BH"» ’
LIT "@@H’y SPLFLG LIT "08H’.
1T "OFF4"y COFLGE  LIT *4QH's
LIT "OF@H"y BEFLG  LIT "20H"»
LIT 31K’y BFFLG  LIT '10H", '
LIT "@2H's CTLFLG LIT @41+ /% Contrel flan #/
LIT "8@A4"3/% Qutout enable */
/% ##%p#¥add  LITERALES NIVEL 1 ##5¥%#R0EHEFHFERERIHE ¥/
LIT " ((IN(US@) AND RRDY)}=0)';
LIT T((IN(US@) AND (TRDY QR TEMPTY) XOR (TPDY OR TEMPTY) )30}
LIT *({IN(US1) AND RRDY)=B)'; .
LIT "({IN(US1) AND (TRDY QR TEMPTY} XOR (TRDY OR TEMPTY))<{>Q)':
LIT "(CIN(STS55A) AND B2H)=B)3
LIT "((IN(STS55A) AND iBH)<>@)'s
LIT *({INCUS@) AND RRDY)<>B)';
LIT 7 (CINCUS@) AND (TRDY OR TEMPTY) XOR (TRDY OR TEMATY))=@)'s
LIT "CCIN(UST) AND RRDY)I<OB) 3
LIT "((IN(USL) AND (TRDY OR TFMPTY) XDR (TRDY OR TEMPTY))=R)';
LIT "({IN(STS554) AND @2H)<>@)’
LIT "({IN(STSS55A) AND 1DH)—E)"
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Programa Monitor del SDC-85

/% #eekun¥xsd  DECLARACION DT VARIABLES *XX¥¥NA¥HAXMEKEX #/
DEC (8PLSY: PCLSV,RET13) ADDRESS EXTERNAL S '
DEC (ASAY:FSAV:BSAV CSAV DSAV. ESAVYHEAV. LSAV, ISAY) BYTE EXTERNAL;
DEC START® LABEL PUBLICs NEMON(32) BYTE PUBLIC, FLAG BYTE PUBLIC:
DZC PC ADDRESS AT(.PCLSY), SP ADDRESS AT(.SPLSV); ’
DEC (BUFHV,BUFLY) ADDRESS PUBLICS '
DEC (PUFHF,RUFLF,DIRZC+LONGI . POSMEMs RAMBUSY, TRACEH, TRACEL) ADDRESS:
DEC ADR(3) ADDRESS:
D=C (INKEY,DATHEXB« DATHEX1sNs PRMFLG) BYTE;
DEC McMA BASED POSMEM  ADDRESS:
DEC MEMP 84ScD POSMEM BYTE. DIRS BASED DIREC BYTEs CHRBFH BASED BUFHV BYTE;
DEC RGSTRA(*) ADDRESS DATA ('SPPC’ )3
DEC RGADDA{#%) ADDRESS DATA (.SPLSV..PCLSV);
DEC RGSTRB(#) BYTE DATA ('AFBCDEHLI' )3
DEC RGADD3 (%) ADDRESS DATA(.ASAYsy.FSAVy.PBSAVe.CSAV:, DSAY, . ESAVy ,HEAVs . LEAV,
. I5AY) 3
DZC MSKSTR(B)Y STRUCTURE (MASK BYTE. STRFLG(A) BYTE) DATA (INFLGy'INFLG 'y
OUTFLGs "OUTFLG » CTLFL.G: "CTLFLG' +SPLFLGy "SPLFLG’ + BFFLGy "BFFLG "+«BEFLGy "BEFLG "y
COFLGy " COFILG "+ OUTARLE. "OUTARL? )5 .
/# FFRFFUARFHFFFH4% PROCEDIMIENTOS MIVEL 2 FRERREREK #/
/% Proarama usuario en ensamblador #/
PRGUSRs PROCEDURE EXTERNAL:
END PRGUSR;
SSTEP: PROCEDURE EXTEANAL:
END 85TZPs
PORTIN: PROCEDURE (IMPORT) BYTE EXTERNAL:
DEC INPORT BYTE;
END PORTIN;
PRTOUT+ PROCEDUREZ (OUTPORT:DATO) EXTERNALS
DEC (QUTPORTDATO) BYTES
END PRTOUT:
/# Conversion ASC to HEX #/
ASCHEX* PROCEDURZ (CHAR) BYTES;
DEC CHAR BYTE:
IF CHAR<="9' AND CHAR>='®’ THEN RETURN CHAR-'8'; .
IF CHAR<='F' AND CHAR >="A’ THEN RETURN CHAR-’A'+DAH:
IF CHAR <="f" AND CHAR >='a’ THEN RETURN CHAR-"a'+BRAH;
AETURN FALSOS
END ASCHzX3
HEXASC: PROCEDUREZ (DATHEX) BYTE EXTERNAL:/# Conversion HEX a ASC #/ !
DEC DATHEX BYTE: ’
END HEXASC3 ‘ e
/% Proaramarcion del timer del B155 #/
TMR35B* PROCEDURE (N)3/% 9400, 4800 24001 120246081302+ 1504110 */ '

DEC BAUD(B) ADDRESS DATA (4@D5H: 4DBAH» 4014ty 4028H, 4B3@H, 4DABH: ~ ~

4140Hs 41R4H) 5
DEC N BYTE:
OUT(TMHS5B =HIGH(BAUD(N));
OUT{ THLS5B ) =LOW (BAUD(N) ) 3
END TMR3S585 .
DECODZ* PROCEDURZ (DIREC) ADDRESS EXTERNAL;:/*Listado Assembler de instrucc,#/
DEC DIREC ADDRESS:
END DECODE;S
Lo: PROCEDURZ {(CHAR) 3/# List Outputy salida por imeresora ¥/
DEC CHAR BYTE;
DO WHILE LOSTS2:
/% Port A buffer full #/
EMD3
OUT (PRSSA)=CHARS
END LO3 |
MOL.OSTS: PRQCEDURE BYTZ3/# Status periferico de salida #/
IF(FLAG AND QUTFLG)=@ THEN RETURM LOSTS13
RETURN. MOSTS1 3
END MOLOSTSS
MD: PROCEDURE (CHAR):/* Modem Output #/
DEC CHAR BYTE:
DO WHILE MOSTSE:
EMD3
QUT (UD1)=CHAR;
END MO3
/% Param check: seearadores validos: ("2’ "9LF2CRs’=") %/
PRMCHK: PROCEDURE BYTES
IF INKEY=CR OR INKEY="s' OR INKEY=' * OR INKEY=LF
QR INKEY ='=' THEN RETURN TRUE;
RETURN FALSZ:
END PRMCHK
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SPLOUT:

/% FEEXRRREEEFERNENE PROCEDIMIENTOS NIVEL 1 FRERETREFERRE TR RRRR ]

Programa Monitor del SDC-85

PROCEDURE (CHAR)3/# Salida sor periferico de zalida %/

DECLARE CHlAR BYTE:

IF (FLAG AMD QUTFLG)=@ THEM CALL LO(CHAR)3
EL8Z CALL MO(CHAR):

END MOLOS

/* RRRERXRRRREEXRRXE PROCEDIMIENTOS NIVEL

PROCEDURE; /# Varciado del Seooler #/

DEC CHR3UF® BASZD PUFLY BYTE:

IF (FLAG AND BEFLG)=@ THEN /# Buffer no vacic #/

IF MDLOSTS THEN DO3/# Periferico arctivado #/

CALL MOLO(CHRBUF@)
IF (BUFLV:=BURLV+1)=BUFHF THEN BUFLV=BUFLF;
/% Buffer vacio del todo %/
IF BUFLV=RUFHV THEN FLAG=FLAG AND NOT BFFLG OR BEFLG;
/% Buffer no llene del todo #/
ELSE FLAG=FLAG AND NOT (BFFLG OR BEFLG);

END3
END SPLOUTS

2 FEERREFEEERERERREIER RN RRH® S

JAFREERERERENERFRERARRANR %% PROCEDIMIENTOS NIVEL 3 FERRRFEREFERRFFFRRE IR */
PROCEDURE BYTE3/# Console Input #/

CI:

cos

LI

IF (IN(USE) AND RRDY}=8 THEN DO; T

QUT(UCA)=RTS OR FE OR DTR OR TE:

DO WHILE CISTSE:
CALL SPLOUT;
END3
EMD3

QUT(UCE)=ER OR RZ OR DTR OR TE;

RETURN IN(UD@):
END (13

PROCEDURE BYTE;/# Modem Input #/
IF (IN(US1) AND RRDY)=0 THEN DO3
QUT(UC1)=RTS OR RE OR DTR OR TES

DO WHILE MISTSds
CALL SPLOUT:
END3
END;

QUT(UC1)=tR OR RE OR DTR OR TE;

RETURN (INCUD1))3
END MI3 '

PROCEDURE (CHAR) ,/* Conzole OQutput %/

DEC CHAR BYTE:
DO WHILE COSTS@:
CAL!. SPLOUT:
END3
QUT(UDR)=CHAR}
END CO%

%

PROCEDURE BYTE;/% List Inputy entrada imeresora #/

DO WHILE LISTSB:

CALL SPLOUT; /#% Port B buffer empty #/
MD3 '

RETURN IN(PAS5A);
END L13

FREHEREREREREREFRRRRRNER%%+ PROCEDIMIENTOS NIVEL 4 *****x***l***************/

PO

PROCEDURE (CHAR) 5 /% Peripheral Output #/

DEC CHAR BYTE;

IF (FLAG ANMD COFLG)<>@ THEN CALL CO(CHARY: ~ ~
IF (FLAG AND QUTABLE)<>® THEN DO;/% Periferico activado */
IF (FLAG AND SPLFLG)<>@ THENM DO3/# Spodler activado */
DO MHILE (FLAG AND BFFLGY{>B3
~ CALL SPLOUT;/# VYaciar el Spovler se este esta lleno %/ = 7~

ENDS

CHRBFH=CHAR:/# Llenado del Spooler ¥/

1F (BUFHV:=BUFHY+1)=RUHF THEN BUFHV=BUFLF o
/# Soocler lleno del todo %/ o
IF PUFHV=RUFLY THEN FLAG=FLAG AND NOT BEFLG OR BFFLG,
/# Sponler ni vacio ni 1leno del tode #/
ELSE FLAG=FLAG AND NOT (BEFLG OR BFFLG):

END3

ELSE DOs3/% Sponler no activadn */
DO WHILE (FLAG AND BEFLG)=0;

CALL SPLOUT:
END3

CALL MOLO(CHAR)
ND3

END3
END PQ3
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Programa Monitor del SDC-85

ESPZRA: PROCEDURE BYTE;/# 5i es CTRL-5 esperar a CTRL-® (TRUE} o ESC (FALSE) */

IF CISTS1 THEM
IF (IMKTY:=CI)= CTRLS THE.
v LHTUE CIWKEVE=CTYSS CTRLGS
:Néf INKEY = ESC THEN RETURN FALSE:
RETURN TRUZ3
END ESPERA:

/% ERREEFERFERENEE PROCEDIMIENTOS NIVEL 5 H¥RFEEFREXRRELRXRXXRARERRENREN ¥/

TI: PROCEDURE PYTES/# Termiral Input */
DEC CHAR BYTE:
CALL PO(CHAR:=(CI);
RZTURN CHARS
END TIy
PORYTE: PROCEDURE (DATHEX®);/#* Presentar un bute HEX a ASC por pantala #/
DEC DATHEX® BYTES
CALL PO(HEXASC(ROR(DATHEXB44)) )3
CALL PO(HEXASC(DATHEXD) )
END PO2YTES
POCRLF: PROCEDURE;
Calll. PO(CR)s
CALL PO(LF)3
END POCRLFS
POSTR: PROCEDURE (DIREC):;/% Preszentacion de una cadena de caracteres #/
DEC DIREC ADDRESS:
D=C LETRA PASED DIREC BYTEZ;
DO WHILE LETRA {» &%y
CALL PO(LETRA):
DIREC=DIAEC+13
END3
END POSTR:
JEERRERERERRFREREE PROCEDIMIENTOS NIVEL & *¥EXERRFNEXHERNRENFR/
POADR:  PROCEDURE (ADRHEX):i/# Presentacion en nantalla de una direccion #/
DEC ADRHEX ADDR=SS3:
CALL POBYTE (HIGH!ADRHEX))S
CALL PORYTE (LOW(ADRHMEX))S
END PQADR;
POASM:  PROCEDURE:/* Presentacion en rantalla de la cadenza assembler #/
DO POSMEM=, NEMON TO . NEMON+1FH;
CALL PO(MEMR);
END3
END POASM;
POREGR: PROCEDURE;/# SBalida de reaistros bute por periferico */
POSHMEM=RGADDB (N} 3
CaLl. PO(RGSTR2(N})3
CALL POC™=");
CALL, PORYTE(MEMB);
EMD POREGES
STATUS: PROCEDURE (M)i/# Procedimients de visualizacion del bit N de FLAG #/
NEC (MsM) BYTE:
DO M=G TO 5;
CALL PO(MSKSTR(M). STRFLG(M) )3
END3
CALL POSTR(. ("=0&')}3
IF (FLAG AND MSKSTR(N) . MASK)=B THEN CALL POSTR(.('FF&’));
ELSE CALL POSTR(.('N &7"))3
END STATUS;
[F REREFXEXRRERNALERS PROCEDIMIENTOS NIVEL 7 ¥ENERRERHEEREREEREKRNRE ¥/
POREGAT PROCEDURE:/# Presentacien de up reaiztre ror rartalla #/
POSMEM=RECADDA (N} ;
CALL PO(HIGH(RGSTRA(NI));
CALL-PO(LOW(REGSTRAIN) )}
CALL PO('=")3
CALL POADR(MEMA);
END PORZGAj
/% Recnaida de 1 diveccion eor teclado u eresentar separador #/
PARAMB: PROCEDURE BYTE:
PRMFI_G=FALSE:
/+ TRUE zeparador valido #/
/¥ FALSFE resto de los casos #/
IF (DATHEXD:=ASCHEX{INKEY:=TI})<{*FALSO THEN DO;
PRMFL.G=TRUE}
DIREC=DATHEA®;
DO WHILE (DATHEXB:=ASCHEX (INKEY:=TI)) <> FALS0; o
DIREC=DIREC#10H+DATHEXD;
END 3
END3
RETURN PRMCHK;
EMD PARANMD;
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Programa Konitor del SDC-85

PROCEDURZ (N) 5 /# Status Latch */
DEC M BYTE;
FLAG=FLAG XOR MSKSTRIN).MASK:
CALL STATUS(N)j
END STSLTH: '
7% RFRIRERREREEEREFFFARR PROCEDIMIENTOS NIVEL B #%#EEEEFHFHKEEEE ¥/
PROCEDURE BYTE3/# Receaida de 2 direcciones por teclado #/
IF PARAMR THEN DO;
ADR(B)=DIRECS
ADR(1)=(DIREC:=DIREC+1)}
IF INKEY=CR THEN PETURM TRUE:
IF PARAME THEN DOj
ADR(1)=DIREC;
IF INKEY=CR THEN RETURN TRUEL;
END3 .
ENDs
RETURN FALSZ:/* Seecarador no valido */
£ND EXPR2;
PROCEDURE BYTE3 /% Coaer direccion 4 ver aue la hay */
/# TRUE=PRMCHK valido w direcc, #/
RETURN PARAMZ AND PRMFLGS
END PARAM1S
PRQCEDURE RYTE:/# Activar-desactivar bit de FLAG #/
IF INKEY=CTRLP THEN CALL STSLTH(7)3/+ OUTABLE latch #/
ELSE IF IMKEY=CTRL.C THEN CALL STSLTH(2)s:/# CTLFLG latch #/
EI.SE IF INKEY=CTRLD THEM CALL STSLTH(3)3/# SPLFLG latch #/
ELSE IF INKEY=CTRLI THEN CALL STSLTH(B)3/% INFLAG latch #/
ELSE IF INKEY=CTRLO THEN CALL STSLTH{1)}3;/* QUTFLAG latch */
E1.SC RZTURN FALSE: '
RETURN TRUE;
END CONTROL;
7% REFRCRRRELLECREFHERHE PROCEDIMIENTOS NIVEL T H¥EFEEEHREFHEREELHNE ¥/
/% Recogae T direcriopas #/
PROCEDURE BYTE; '
Agpgg?TlEXPRE)AND(NOT PRMCHK) THEN RETURM FALSE;/#Secrarador no valido#/
IF INKEY<>CR THEN DO3
IF PARAMI THEM ADR(2)=DIFEC;
ENgE INKEY<>CR THEN RETURN FALSE: -
RETURN TRUE:
END EXPR3s

J# FEXREERRRREEXENXHEER%%% COMIENZO REAL DEL PROGRAMA #¥HEEFERXRERERERARNEXE */
START®: OUT(CMD35A)=7AH:/# Pa=Input Ports Pb=Output Porty Pc=Control Port #/ g

STARTL:

1l5H

OUT(CMDS5B 1 =BAH; /% Pa=Input Port: Pb=Input Ports Pc=Input Port #/
CALL TMRSS58(RORCIN(PCSSB) AND 38H:3) )3
QUT(CMDS5R)=2C@H;s /% Comienzo Timer B */

QUT (UCD)» OUT(UCT) - QUT(UCB) 1 OUT (UCL )y OUT(UC@) - QUT(UCT)=B3 /% Cmd. Mode #/

QUT(UCR) s QUT(UCT)=4@H; /% Reset Usarts #/

QUTUCE) . QUT(UCT)=IN(PB5IB) OR 4BH3/* Inicializar Usarts, *64 */

OUT (UCE) s OUT(UCE)=RTS OR ER OR RE OR DTR OR TE;

BUFHF =2000H;3

BUFLF « BUFLY, BUFHV=1FD3H;

IF ((FLAG:=IN(PE35B) AND (COFLG OR INFLG OR OQUTFLG OR SPLFLG) OR BEFLG)
AND COFLGI{>D THEN DO3

TRACEL=0s

TRACEH=EFFFFH;

CALL POSTR(, (CRyLF+BELs'SDC-85 PREPARADOE'))§
CALL POCRLF:

CALL PO("#")3 '
TF (INKEY:=TI})="D" THEM /* Comando DISPLAY de posiciones de memoria */
IF EXPRZ THEN DO3
DIREC=ADR(D)}
CALL. PQCRLFS
CALLL. POADR(DIREC};
CALL PO(":27)s
DO WHILE ESPERA:
CALL PO(" )3
CALL PORYTE(DIRR);
IF (DIREC:=DIREC+1)>ADR(1} THEN GOTO START!}
ﬁNér (DIREC AND OFH)=0 THEN GOTO D@;
END3
ELSE GOTO POPRMERR;
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Programa Monitor del SDC-85.

ELSE IF INKEV='S" THEN DO3/% Comando SUBSTITUCION posiciones memoria */
IF PARAML THEN DO3
POSMEM=DIRECS
DD WHILE INKEY <> CR3°
CALL PORYTE (MEM3);
CALL PO('-")3
IF PARAM! THEM MEMB=LOW(DIREC):
POSHEM=POSMEM+1 5
END
EMD3
ELSE GOTO POPRMERR;
END3
ELSE IF INKEY='G" THEN DO3/# Comande GO a una subrutina */
IF PARAM! THEN PC=DIRECS
IF INKEY=CR THEN CALL PRGUSR:
ELSE GOTO POPRMERRS
END3 )
ELSE IF INKEY='(C' THEN DOj
IF PARAMI THEN PC=DIR=(C;
IF INKEY=CR THEN DO3
POSMEM= (SP’SV =5PLBV-2}3
MEMA=PCLSV;
POSMEM=(SPL5V:=SPLEY-2)5 ’
MEMA=, RST133
CALL PRGUSRj
END3
ENSLSE GOTO POPRMERRS
ELSE IF INKEY="Y' THEN DO3/# Comando entrada HEXADECIMAL en memoria #/
IF PARAMI AND INKEY="=' THEN DO}
POSMEM=M3/% Reconida de 1 bute en hexadecimal #/
Ml D0 WHILE (DATHEX13=ASCHEX (INKEY:=TI)) <> FALSO 3
IF (DATHEXD:=ASCHEX(INKZY:=TI)) <> FALSO THEN '
DATHEX1=ROR(DATHEX1:4) OR DATHEX®;
ELSE IF NOT PRMCHK THEN GOTO H2:
POSMEM=POSMEM+ (DIRB :=DATHEX1) §
DYPEC-DIRFC+1' '
END3 3
IF PRMCHK THEN GOTQ Hii ™™
H2: CALL POCRLF:
CALL POSTR(, ("CHECK=&')):
CALL. POADR (POSMEM) s '
END:
END3
EL SF IF INKEY="M" THEM /% Comandn MOVER bloaues de memoria */
IF EXPRI THEN CALL MOVE(ADR(2)+ADR(D)}+ADR(1))};s
ELSE GOTO POPRMERR; ’
ELSE IF INKEY="R' THEN /% Cambiar valores de renistros #/
IF (INKEY:=TI})="QR" THEN DO ;
CALL POCRLF:
" DO N=B TO 13 o
CALL POREGAS
CALL PO(*-")3
IF PARAM! THEN MEMA=DIRECS
IF INKEY=CR THEN GOTO START1:
FNéF NOT PRMCHK THEN GOTO POPRMERRS
PP ]
DO N=@ TO B3
Call POREGR;
CALL PO(*-")3 '
IF PARAMI THEN MEMB=L OW(DIREC):
© TF INKEY=CR THEN GOTQ START1;
© IF NOT PRMCHK THEN GOTO POPRMERR;

E-SE IF INKEY=CR THEN DO3/# Prezentacion de req1s+ros */

CALL PQCRLF:

DO N=B TO 13
CALL POREGA: .
CaLt PO(* )3 )

EMD;

DO N=0 TO B3 '
CALL POREGR;
CaLL POCT ")

END3

CALL POCRLFS

EMD3
ELSE GOTO POCMDERR:
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Programa Monitor del SDC-85.

FLGE IF INKEY='E' THEN /# Liztade en enszamblador #/ !
I¥ EXPRZ THENW DOj ] !
DIREC=ADR(®);
CAlLL POCRLF3
DO WHILE (DIREC: —“FC“DF‘HIFEC\) <ADR(C1) AND ESPERA3
CALL POASM;
CALL POCRLF;
END3
END3
ELSE GOTO POPRMERRS
/¥ Comando Pazo a Paso #/
ELSE IF INKEY='P' THEN DOj
DIREC=P(;
IF EXPR3 THEN DOs
CALL POCRLFS
IF (FLAG AMD CTLFLG)<>@ THEN DO;
DO N=@ TOQ 35
CALL PO(* )3
END3
CALL POSTR(. (5P PC &))3
DO N=@ TO B3
CALL POSTR(. (" & ))3

CALL POIRGSTRB(NM) )3
END3

END:
PC=ADR(D)3
LOMGI=ADR(2)+13
DO MHILE ((LONGI:=LONGI-1)<>B) AND (PC<>ADR(1)) AND ESPERA:
IF ((POSMEM:=DECODE(PC))>=TRACEL }AMD (POSMEM<=TRACEH) THEN DO3
CALL POCRLF:
CALL POASM3
CACL SSTEP:
IF (FLAG AND CTLFLG){>® THEN D03
CALL POSTR(.{*  &')); !
00 N=f TO 13
POSMEM=RGADDA(N) 5
CALL POADR(MEMA);
CALL POC" *)3
EMD3 ;
DO N=G TO 83 ’ _ |
POSMEM=RGADDB(N)5
CALL. POBYTE(MEME):
CALL POC” ")3
END; ' .
EMD:

END3 J
ELSE CALL SSTEP;: '
ENDs
EMDs
ELSE GOTO POPRMERR:
EMD3
ELSE IF INKEY=CTRLA THEN DO3
DO N=@ TO 7%
Call. STATUBI(NYS .
IF MN=4 THEN FALL pOCPLF'
call POCY ")
ENDy |
CALL POSTR{.('BUFFER=&'});/# Prezenta rosic. buffer fiio #/
CALL. POADR{BUFLF)
CALL PO("s7)3 ]
CALL. POADR(BUFHF) 3 ‘
CALL. POSTR(. (' TRACE=&'}));
CALL PQADR(TRACEL)?
CALL PO("y )3
CALL POADR(TRACEH):
IF BUFHVLRUFLY THEN RAMBUSY=({BUFHF~BUFLV)+(BUFHV-BUFLF}}
FELSE RAMBUSY=BUFHV~BUFLV;
CALL POSTR(, (" RAMBUSY=%'))3/% Prezenta RAM ocupada por buffar %/
CcALL PﬂADP(PAMBUSY)y -
END;
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Programa lMonitor del SDC-85.

EiLSE IF INKEY='p' THEN DOj/# Comando de salida/entrada euerto #/
IF PARAM1 THEM IF INKEY=CR THEN DO3/# Eptrada puerin #/
CAlLL POCRLF3
CALL POSTR(. ('PORT(&')):
CALL POSYTE(LOM(DIREC)):
CALL POSTR(.(7)=8"))3
c CALL POSYTE(PORTIN(LOW(DIREC)));
ENDS
ELSZ IF INKEY="=' THEN DO3/# Salida ruerto */
POSMEM=DIRECS - ,
IF PARAM] THEN CALL PRTOUT(LOW(POSMEM)+LOW(DIREC) ) !
ELSE GOTO POPRMERR:
END3
ELSE GOTD POPRMERR:
END3
ELSE IF INKEY='R' THEN /¥ Comando de asianacion de BUFFER #/
IF EXPR2 THEN P05
RUFLSy BUFLYy BUFHYV=ADR (D) 3
BUFHF=ADR(1)3
END3
ELSE GOTO POPRMERRS:
ELSE IF INKEY='T' THEN /% Comando TRACE %/
IF EXPR2 THEN DO;
TRACEL=ADR(D) ;5
TRACEH=ADR(1)3
END3
ELSE GOTO POPRMERRS
1.5z IF IMKEY=CTRLT THEN D0O;3/# Modo TERMINAL #/

TERMINAL : IF MOSTS1 AND CISTS1 THEM

F(INKEY:=CI)=CTRLT THEN GOTO START1;
:LS: IF NOT COMTROL THEN CALL MOCINKEY):
IF MISTS1 AND COSTS1 THEN CALL PO(MI); '
GOTQ TERMINAL;Z
END;
ELSE IF MOT CONTROL THEN GOTO POCMRERR;:
GOTO START1S

POCMDERR:  CALL POSTR(, (BELy"#7sCReLFy"CMD-ERR"+7&7) )3

GOTO STARTLS

POPRHERA:  CALL POSTR(. (BEL.'#"yCRsLF,'PRM-ERR'+727))5

END: GOTO STARTI
ELSE IF ((FLAG:=FLAG OR QUTARBLE) AND INFLG)=8 THEN DO:/# Seooler #/
IF (FLAG AMD COFLG)<>@ AND CISTS! THEM
IF CI=£SC THEN GOTO STARTE; !
CALL PO(LI)3
GOTO SPAs
END
IF {FLAG AND COFLB)<>3 AND CISTS1 THEN
IF CI=ESC THEN GOTO START@:
CaLl. PO(MI);
GOTO 5P1s
END MONITOR;:

apceH  3528D
€230H aen

MAXIMUM STACK SIZE = @312 18D

578 LINES READ

& PROGRAM ERROR(S)

END OF PL/M-80 COMPILATIOM
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.H:i53~11 02JelT LOCATER V3.2 INVOKED 2Y:

~LOCATE MOMITELLNE 7O MOMITE.LOC SYMEOLS

+¥MAP PRINT(MOMITE.MLC)

SYMBOL TASLE OF MODULE MONITE
RTAD FROM FILE FRIMONITZ.LNK

WRITTEN TO FILE F@:MONITE.LGC

VALLUE TYPE SYMBOL

QBFEH PUB
29034 PU2
$1@36H PUB
164IH PUR
144CH PUB
14514 PUR
146DH PUB
14774 PUR
14834 PUB 379100
1495H PUR  APDIE3
2M9FH PUB  FLAG
20D4H PUB  ASAY
20004 PUB  DSAY
Z0DaH PU2  HSAY
20D8H PUB  PCHIY
2ZDSH PUR  SPLSY
MOD  MONITOR
Z1B3H SYHM  MEMORY
209FH SYM  FLAG
22A4 VM  BUFHF
20AAH SYM LONGI
20P@H SYM  TRACEH
20EAH SYM  INKEY
ZAEDH SYM N
@117H SYM RAADDA
2136H SYM MSXSTR
THRSSR

BINEH SYM
ATEZH GYY  LC
PATGH SYM MO
BATEH SYM  MOLO
DAFGH SYM  CI
¥AC4H SYM  CHAR
20CSH SYM  CHAR
2GCEH SYM  CHAR
@C54H SYM POCRLF
#C3EH SYM  POADR
BCBEH SYM POREGE
2BCDH SYM M
BDDDH SYM  STSLTH
T394 SYM  PARAM
@25FH SYH STARTL
JLICH SYM H2
BEFDH SYM  POPRMERR
MID SAVREG
IVFTH SYM DELE
BACSH SYM PRGUSR
REDEH SYM PRUSA
@AGBH SYM AST1E
37334 SYM RST13
PORGH SYM 652
AB25H SYM  TMRHA
20D4H SYH  ASAY
2250 SYM  CLDBLV
20DiH SYM  CSAV
Z3D3H SYM FSAV
2009H SYM  LSAY
ZBE4H §YM  RSTSS
2BDSH SYM  SPLSY
MOD DASMBS
21G2H BYM  MEMORY
1857H SYM  LIST
FBEIH SYM N
2@F3H 5YM DIRBYTE
0764 SYM DIRADD
20F9H SYM DIREC
ZTEFH SYM R
BFEBH SYM  CC
745 §YM NEM2
1605H SYM  NEMMAT2
22FDH SYM  CODIGOL

PORTIN
RST13

HEXASC
aPde13
aP2a25
apPLRze
r@a71
aP&ILS

VALUE TYPE

20C5H PUB
Da94H PUB
19FCH PUB
14434 PUR
144DH PUB
14594 PUB
L146EH PUS
1472H PU3
148BH 2UB
14994 PUR
20484 PUB
28D2H FUB
20CFH PUZ
20084 PUB
2@D7H PUR

B1F1H SYM
2GADH SYM
20A4H SYM
20ACH SYM
2832H SYM
20BBH SYM
20REH SYM
P118H SYM
B97AH SYM
20C0H SYM
28C1H SYM
30C2H SYM
20C3H SV
@Bi3H SYM
BES1H SYM
@BF7H SYM
BC35H SYM
@CSFH SYM
23CAH SYM
@CESH SYM
BD4FH SYM
2BCEH SYM
BEATH SYM
O27FH SYM
#884H SYM
B918H SYM

DarF4H SYM
@185+ SYM
9anCH SYM
3018H SYM
aEAFH SYM
2894H SYM
83244 SYM
20D2H SYM
28D~H SYM
20DaH SYM
28DAH SYM
20084 SYM
2BE7H 8YM
29DDH SYM

19360 SYM
20ZEH SYM
28F2H SYM
20F3H SYM
20F8H SYM
GED3H SYM
BEFTH SYM
OF1BH SYM
AF3DH 5YM
20FBH SYM

28FZH SYM

32

Programa_lonitor del SDC-85

CODE(113H) STACK(225BH) PUBLICS COLUMNS(3)&

SYMBOL

PRGUSR
SGTEP
DECODE
areRid
argezeé
arPBads
APaa72
aPBa98
2P@:01
aPB1a4
BUFHY
gsav

ESAV
15AV

PCLEV

STARTE
BUFHY
BUFLF
POSMEM
TRACEL
DATHEX®
PRMFLG
RGSTRB
ASCHEX

N
CHAR
CHAR

CHAR

MI

Ll
ESPERA
PORYTE
POSTR
ADRHEX
STATUS
POREGA
N
CONTROL.
pe '
TERMINAL
SPe

DELAY
PRTQ
PRUS1
RET11
550
SSTEP
TMRLA™ ™
BSAV
CLDFLG
DGAV
HEAY
PCHSY
RETA5
SPMOM

HEXASC
bSTPOSLNG

POSLIN
POSLIN *
DECHATD
R&
NEM@
NEHNATE
CODIGOH

VALUE

31834
DIFIH
143FH
1444H
1450H
145BH
1474H
1482H
148EH
297FH
20A2H
28D1H
20D3H
2BD9H
2@D6H

207FH
20A2H
20ABH
2PAEH
20844
298CH
21134
0124H
20BFH
B16EH
DARAH
BAICH
BATEH
@836H
GB63H
aC27H

1 20C7H

20C8H
PACTTH
20CCH
@pBEH
@DFFH
BEF7H
@3B8H
@BF 4H
9948H

- @@FEH

B103H
28734
fa81H
BarsH
2020H

T B24H

20E2H
20EAH
20CFH
20DPH
20D7H

- 28D6H

20DCH

20EDH
20EFH
18AGH
18D8H
10FCH
@B=E3H
GEFFH

@F2DH
BFASH
29FCH
20BFFH

TYPE SYM2OL

PUB
puB
PUB
PUB
AUB
PUB
PUB
PUB
PUB
PUB
pUB
PUB
PUB
PUB
PUB

5YM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
5YM
5YM
5YM
SYM
SYM
SYM
5YM

SYM

SYM
SYM
SYM
SYM

SYM
SYM
5YM
5YM
SYM
SYM
SYM
SYM
SYM
SYM

SYM

SYM

SYM

SYM

8YM
SYM
SYM
SYM
SyM
SYM
SYM
SYM
SYM
SYM

SYM

“PARAMD

PRTOUT
STARTO
Qrani4
arda17
area27
apPapR3s
arages -
apop?e :
arp1a2
NEMON
BUFLY
csav

FEAV
LSAV

SPHSY

NEMON
BUFLV

DIREC

RAMBUSY

ADR
DATHEX1

RGSTRA

RGADDE

CHAR

EAUD

MOLOSTS

PRACHK

SPLOUT

co

PO !
T '
DATHEX®
DIREC .
POASM

N
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EXPR2
EXPR

Hi

POCMDERR !
SP1

PORTIN
PRTOUT

"RETBH

RST12
851
57554

TRAP

CLDEHV

CODE = 7 ;
ESAV

154V |

PCLSY
SPHSY

"TEMP

DATHEX™ ™
POSICION
BYTEASC
ADDASC

"DECODE

DECMATL

R

MEM1
NEMMAT1
DECOD

POSNEM



Programg lionitor del SDC-85.

MEMORY MAP OF MODULE MONITE
READ FROM FILE sF@GiMONITE.LNK
WRITTEN TO FILE :FBSMONITE.LOC
MODULE START ADDRESS 91EEH

START

anag-
0298H
An24H
EB34H
A32CH
2113H
223B4
Z@7FH
21924

STOP LENGTH REL NAME

2eA5H
@a21H
222EH
A836H
B1izH
14A1H
207EH
20FFH
F4RFH

6
1AH
BH
IH
D7H
138FH
244
814
D3CEH

BODDI>I>>TD

=3M83 SAVREG, ASM MODRS

ISIS-I11 2AAR/8985 MACRO

LoC

AR5
2924
A28

angm

7209
IEAS

208

2128
pane
3030
aeAp
2719
@11
714
9915
2918

2018 3

3Z10
qWIF

np2a

0D

220490
C373¢3

2205060
F5
aF
320009

£l
220409
El
220300

2182e9
Q

2004600

{38109

Fa
JE74

7 [i320

3379 31026

11528

CliRaz

LINE

Y - N NT. I SR o

[owigys
~3

[ Rl o bk s b
& 0D~ RO

~J B B

I3 BRI T
00~ LA Gl Rk

S

W G4 L Gl Tl
DO RO

B Ll dd i
LBt BRY s I o o I o

~J

¥

B
i

ABSOLUTE
ABSOLUTE
ARSOLUTE
ABSOLUTE
ABSOLUTE.
CopE
STACK
DATA
MEMORY

[

NOPAGING DzRUG

ASSEMBLERY V4.0 SAVREG ~ PAGE

[

BOURCE STATEMENT

NAME SAVREG
EXTRN  STARTOBUFLVsBUFHV.FLAG
PUBLIC SSTEP:PRGUSR: ESAV: DSAVY CSAV: BSAY) FSAY, AGAY
PURLIC SPLSV:GPHEY, PCLEYs PCHSV LSAVy HEAV, ISAY
PUBLIC PRTOUTsPORTIN:RST13

TMRHA  EQY 254

TMRLA  EQU 244

5785354 EQU 28H

ion realizada por ULPGC. Biblinteca Universitaria, 2008

ORR A 7 AGT 8. Reset 421 Sistema, ;
HD  LSAY f
JMP RSTO3 o i 2
ORG 78 i RST 1. Salto de RST 1.
RST13: SHLD  LSAV , o g
RSTIG:  PUSH PSH sComenzar a auardar reaistros’
XRA A $Inhabilitar interrupciones uswarin
S5TA TEMP
RST11: POP H '
SHL.D F5AV tGuardar redq. PSW
POP H ' _
SHLD PCLSY  jGuardar rea. PC
LXI H: 3
DAD &GP
SHLD 8PLSY  sGuardar rea. SP
JMP RST12
- QRG 24H ? Interruociop TRAP = Reareso del eroarama usvarie

TRAP: ~ PUSH PSW i8alte de Sinalae Steo
MUT A: 7AH
oy 878534 $5top Timer
JHpP RETIL

ORE 2CH 5 R8T 3.3

JHpP R&T33

ORG  34H 3 RST b6

JMP RBTAD

33



Programa Monitor del SDC-35.

44 1

ZHIC 45 ORG 3CH s RST 7.5
44 :
IA3IC R 47 PUSH H 3 auapdar reaistpos )
aga3n na 489 PUSH D
283z FS 49 PUSH PSuW
RAIF ZARDOD E 59 LA FLAG 3 Cambiar FLAG por CLD FLG
GRHLP 4y 51 MOV BeA
a3 341008 D 52 Lna CLDFLG
ahas I2PE0H B 53 STh FLAG
2049 79 54 Moy ArB
344 321200 D 5% STA CLDFLG .
RA4D 2ARG0Q E 54 ILHLD BUFLY 3 Cambiar BUFLV par CLDBLY
amSn £ 57 XCHG '
2as1 2alip@ D 58 LHLD CLpBLY
054 220283 K 59 SHLD BUFLY
957 EB &9 XCHG -
aoag 221198 D 3 84LD cLoeLy
ARS8 20900 E A2 LHLD BUFHY ¢ Cambiar BUFHV por CLDBHV
2G5z E3 43 XCHG
205F 241368 D A4 LHLD CLDBHY
2267 220000 E %] SHLD BYFRHY
@965 £8 bb 4CHG
AsG 221386 D 67 SHLD CLDBHY
2069 COF400 h8 CALL. DELAY
A4 JEL2 69 MVI Ar1BH 5 Habilitar solo RST 7.5 o
noeE 30 7@ SIM
Z36F Fi 71 POP PSW srestaurar reaistros '
2079 D1 72 POP n
71 E1 7 PoOP H
aa72 €9 74 RET
W73 21FFFF 8§ 79 RSTED: LXI Hy STACK-1
0a76 3L00 £ 75 MVI M:HIGH STARTR
aA7R 28 77 DCX H
0a79 3409 E 78 MVI MsLOW STARTD
7378 220E32 D 79 SHLD SPMON
287 C32200 20 JHMP RSTIO
7381 219482 D Bf RSTiZ2: LXI Hs BSAV+1
384 F9 82 SPHL
A@R3 €5 B3 PUSH B sGuardar req. BC
7@86 DS B4 PUSH D jGuardar rea, DE
3787 20 85 RIM sGuardar Bute de interrueciones
2988 £697 Bb ANT A7H ’
e84 210 D . B7 LXI Hy TEMP
o0an /& 8a ORA M
2A8E 322CAe D 89 STA 15ay ,
AR 2p0ERY D @ LHLD SPMON  iCargar Stack Mopitor
49294 F9 21 SPHI.
on9s JEIR 92 MVI Av1BH  sHabilitar solo RST 7.5
@A77 30 23 SIM )
2398 FP 94 ET
ZAR9 €9 95 RET
% $
97 1Satty a programa usuarie

RA9A JABCEA D 99 §STEP: LDaA I15AV 1 Guardar temporalmente enable interrupt |
739D EARS 108 ANT a8H

RQ9F 32029 D 181 . STA TEMP

E3AZ ZAGBAD D 102 LHLD PCLSY

2943 7E 183 .~ . Moy ArM

Z3ab FEFJ 184 . CPI (DI} t Instruccion 'DI'?

20AR CzAF@Q 185 JINZ 559

7BAR 4F 186 XRA A 3 Siy desabilitar interrupcioneés '
EDAC C3R600 187 JHP S51

IRAF FEF2 158 S50: CPI (EI) 3 Instruccion "EI?

23p1 (2p999 1@9 JMZ 852 '

4984 3EG8 - 118 Myl AsBBH 5 Siy habilitar interrupciones
0oRs 320p3Q D 111 S51: STA TEMR

A3 IF4D 112 652: MV Ay 40H

7@ARE 0325 1132 out TMRHA

Z3eD 3EDB 114 MV A1 219 3 Ciclos TRAP A

PEEF D324 115 auT THRLA

2aC: 3F4A 116 MUl As AFAH

apcy D320 117 oyt STS55A
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aacn
ZAC8
ance
E3Ce
aach
ATCE
ancE
ZAD1
nang
33D
aang
zang
qanc
AmDE
amee
GIES
nass
BT
ageq
ARG
POEA
AZED
n@A=C
aezF
naFa
aaF3

rilr =S
par7
FEFR
eQF9
GIFA
20FD
BOFE
2100
2103
3105
2194
9107
308
91gE
A
9112

2002
Beo1
2327
9093
AP
005
2304
aae7
028
0999
3304
0ags
a83C
apaD
336Z
70:0
7311
9813
6215
ap19
Z21p

3A0C00
47

E407
F418
g

78
409
20829
F3
€3nCan
37
Dp2DCag
210909
19
220509
210038
F9

D1

¢t

Fi

ElL

Fo
2ABR0GH
£5
2ADAGD
€9

11FFFF
18

74

B3
C2r7ad
€9
ZEDR
C30591
2ED3
&1
2213¢9
JEC?
321DG&

78
ChirEa
co

118
1£9

164
163

167
168
169
178
174
172
173
174
173
174
177
178
179
18@
184
182
183
184
183
184
187

Programa Monitor del SDC-85.

sRutina aye restaura reaistros usuario

PRGUSR: [ DA
MOV
ANT
ORI
SIM
MOY
ANT
JNZ
nI
JHP

pPRUSA: 8TC
JINC

PRUST:  LXI
DAD
SHLD
LXI
SPHL
PoOP
Pop
POP
POP
SPHL
LHLD
PUSH
LHLD
RET

18AY 3 Activar mascara de interrupciones -
Bedy
a7H
i8H
AR 3 Activar interr. i estaba activada por
P
PRUSH
PRUS1 5

% Instrucciones de retardo
PRUS1 )
Hy @
Sp ) ,
SPMON 3 Guardar Stack Moniter
Hi ESAY ‘
D iCaraqar DE
B sCarcar BC
PSW sCaraar AF
H 3

jCaraar SP
pCLSY 3 ]
H jCaraar en Stack PC

LSAY iCaraar HL

jRutina Delan-petarde

DELAY: LXI
DEL@:  DCX
MOV
0RA
JNZ
RET
PORTIN: MVI
JMP
PRTOUT: MVI
PRTA: MOV
SHLD
MVI
STA
MOV
CAILL
RET

Dy BFFFFH
B

A:D
E
DEL D

L1@DEH 5 Entrada por osuerto variable
PRTQ

Ls@D3H 5 Balida eor puerto variable
Hy C

CODE

A ACTH

CODE+2

MrE

CODE

DSEG
FSAU: DS
DGAV: ng
CSAV: DS
PSAV: DS
FSav: DS
AGAY: DS
SPLSY: DS
aPHSYV: NS
PCLEY: DS
PCHSYE DS
{.sav: DS
HEAV: ng
15av: ps
TEMP: D8
SPMON: DS
CLDFL.G: DS
Ci.DaLV: DS
CLDBHY: DS
RETH%: DS

RSTA5: DS
cope: DS
END

jRecistro DE
3

iReaistro BC

Reaistro AF

SRenistro Sp

jReaiztro PC
H

iReaistro HL

iMascara Interrupciones

tEstado temporal de EI o DI» B o 1~
;Stack Pointer reareso a Monjtor
5Cold FLAG

5Cold Buffer Low variable

3Cold Buffer Hinh variable

iSalto de RST 5.5 '

iSaltn de RST 6.5

Rutina de IN - QUT

[ N N T e e e e I R il el B

35
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9¢

PUBLIC SYMBOLS
454V D 82g5 .
T 18avy D Gaac

R3TI3 4 2903

EXTERNAL SYMBOLS

AFHY £ ZD3E

USER SYMROLS
434V D DEBS
CoDE D 2a18
“3/aY D DEma
PRGUSE A 2@CT
RSTi1 A 3313
SPMOM D 2G0C
TEMP D 282D

ASSEMBLY COMPLETE,

BSAY D Des3
LSAY D 2204
“SPHSY D G237
RUFLY B BRE3
284Y D 2833
C5AY D GRg2
HSAY D B3R
PATR A 2103
RET1Z A G@81
5508 A BOAF
TMRHA A B325

MO ERROAS

csay

PCHSY
SPLSY

FLAG

BUFHY
DELE
I5AV
PRTOUT
RST13
561
THMRLA

B> DN

[\ Lpew B e

go3z

neas
R3¢5

5092

DEE3
R2oF7
23ec
2183
@2es
2086
ae2s

Dsav -
PCLSY
S3TEP

STARTA

BUFLY
DELAY
LSAYV
PRUSH
RST35
882
TRAP

> Do E> M

pag1
208
BETA

it

it L'
08F4
2224
@08

QELs

[eee
#3224

ESAV

PORTIN

CLDRHY
ngAv
PCHGY
PRUS1

RSTAS

SSTEP

D og2e
A 20FE

D 2213
D eael1
D eaeq
A 22nC
D @218
A B39A

FSAV
PRGUSR

LDBLY
ESAV
PCLSY
RSTRR
SPHSY
START@

gaes
8aca

et
2609
nees
2873
nae?
2009

HS4AY D g8k
PRTOUT A @183

CLDFLG D @218
FLAG E b@og
PORTIN A QBFE
ASTiA A ¢R0B
SPLSY D GR2s

STSSSA A @226

*G38=DaS oD ZLO03TUOY BWBIIOIJ
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Programa lionitor del SDC-85.

J53B-TT7PL/M-BA V3.1 COMPILATION OF MODULT DASMES

C2JECT MODULE PLACED IN DASMBS.0BJ

COMPTLER INVOKZD 3Y:  PILMBR DASMBI.PLM WORKFILZS(:FD:y:FG?) NOPAGING PAGEWIDTH{18Q) DEBUG NOINTVECTO
-3

DASMBS: Do
1 DECLART LIT LITERALLY "LITERALLY™
DECLARE DEC LIT 'DECLARE':
DEC NEMON(3Z) BYTE EXTERNALS

B Ll =

JRvareTy

/% Conversion HEX to ASC %/
HEXASC: PROCEDURE (DATHEX) BYTE PUBLIC:
DEC DATHEX BYTE:
IF (DATHEX*=DATHEX AND AFH)>9 THEN RETURN DATHEX+'A'-BAH: '
RETURN DATHEX+'Q':
END HEXASC;

1A
RN R N

/% Posiciona en cadena NEMON dada su posic. u lona. u posic. de caract.#/
LIGT:  PROCEDURE (LBTPOSLNG,POSICION)S

DEC POSICION ADDRESS;

DEC (MsY:LSTPOSLNG) BYTE:

DEC LETRA BASED POSICION (1) BYTE: )

Y=L STPOSLNG AND 1FH:

D0 N=GB TO (ROL(LSTPOSING:3) AND @7H)-1;

NEMONCY+N) =LETRA(N) 3

END3
EMD LIST:

i
B Gd GIRIID B RO R

7% REREREEAREFERRREXRHA#4 PROCEDIMIENTOS NIVEL 1 HRHREFERXFXERFAENE ¥/

/% Coavierte ap ASCII v posiciona upn bute en cadena NEMON #/
BYTZASC: PROCZDURE (DIRBYTF POSLINY S )

DEC DIRBYTE ANDRESS:

DEC POSLIN BYTE;

DEC DATO BASED DIRBYTE BYTE;

MEMOGNIPOSL D DY =HEXASC(ROR(DATO4) } 3

NEMON{POSLINI=POG, 1u~{ ) =HEXASC(DAT( !

END 2YTZABCs

IR 1O BIRI e

R FEBAFARAARAERERRRRERE PROCEDIMIENTOS NIVEL 2 #¥RXXARHEREFREARRSE %/

/% Convierte en ASCII v posiciop una direc. en NEMON +/
ADDASC*® PROCEDURE (DIRADD: POSLIN};

DEC DIRADD ADDRESS:
7 DEC POSLIN BYTE:
7 EASC( 0
¥ FAHE BYTEABE(RIRABD, PoEoTRAY}
32 2 =MD ADDASCS

-
P4

28

I BB D 2T e
e

/% RARERFFXFLEARA AR FHEEN PROCEDIMIENTOS NIVEL T H##EFHRERUHEINXERN %/

/% Lizkade an aszembler de upa instruccion %/

301 DECODE: PROCEDURZ (DIREC) ADDRESS PUBRLIC
/# Declaracionas literales #/

DEC POSNEMG LIT *14Hy POSNEM1 LIT *34H, i
POSNEM12 LIT *55H": POSNEM2 LIT "54H
POSNEM3 LIT 7447, POSNEMA LIT "94H’,
POSNEMA LIT TaD4HT, POSOPRO LIT "19H7,
POSGPREZ  LIT '59H: POSOPRA3 LIT Y794,
POSCOML -~ LIT T1AH'S POSCOM2 LIT "1BH’
PHSCOM3 LIT "1CH POSCODE LIT "Q6H
POSCODY LIT-T@9H"» PQSCOD2 LIT '@CH'»
POSPNT LIT "@4H" POSADD LIT *9@H" s

o
i
b5

/% Declaracione: de variables %/

DEC DECMATA(16) BYTTZ DATA (22H. BBH;BIH!82H128H129H14AH’41H,3;Ha83Hu74Hsﬂ4Ha
TAH. 85He 42Hy 38H) §

DEC DZCMAT1(6) STRUCTURE {(X{2) BYTE) DATA (b6AH: 2BHy 22H: 63Hs 2CH 2DHe 31Hy 20H,
BOH: 21H, I0H B1H) 3

DEC R{(B) 2YTE DATA (’BCDZHLMA’); '

PEC RA(4) STRUCTURE (X(2) BYTE) DATAC'B "+'D "9'H "y'SP")3

R1{4) STRUCTURE (X(3) BYTE) DATA (B *¢’D "+'H '4'PSW")3

..“Eg C?ﬁg),?IRUCTURE (L{2) BYTE) DATA ("NI7+7Z "y'NC'+7C "+'PQ7y

DEC NEMEG(6) STRUCTURE(X(3)BYTE) DATA(CINR's'DCR*+'MVI'4'R *y°J 4°C ")
REC N;Mifb) STRUCTURE(X (4)BYTE) DATA('PUSH':"POP "+ LXI *4’DAD "+'INX '

£)3
43 2 D=C NEg;(B) ﬁ;RgCTURE(X(3)BYT:) DATA(*ADD’ 4 "ADC* s "SUB” 1 "SBB” s "ANA’ » " XRA" +
10 1 ‘IC, 1 ]

(%2} [*s}
Q- i
no ™y

[
.
fas1 i8]

£ 2t

- 4

[ IR S T 3% )
ik

c‘)

™2
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Programa Monitor del SDC-85.

DEC NEMMATO(24) STRUCTURE(X(3)BYTE) DATA ('NOP?s' 2 "s" 7 'y’ 7 '4'RIM’y

17 TyTGIMT,T 7 Ty 'RLCTsTRRCT 1 TRAL’ s TRAR s TDAA s T CHA' TSTCTy 'CMC'
TADI'«TACI's SUI" s TSRITy TANI "9 "XRITs ORIy "CPI" )3

DEC HEMMATL(16) STRUCTURE(X(A)BYTEY DATA(TRET  '»' 7 TyTOCHL Ty
TSPHL. "o 'XTHL T« 'XCHG 'y 'DI 'yEI '4"STAX B’y LDAX B,
'STAX D'« "LDAX D'+ "SHLD "+'LHLD '+«'STA  "2'LDA ')

DEC NEMMATZ2(8) STRUCTURE(X(SIBYTE) DATA(&dHy JMP qZQHv' 7 Y14BHTOUT 7o
4O YIN  TEDHy TCALLT e 20Hy T 7 "42BH:T 7T T4 2@HsT 7 TS

DEC DIREC ADDRESS;/# Direccion de comienzo de ASMBJ */

DEC CODER BASED DIREC PYTE:

DZC CODEA PASED DIREC ADDRESS;

DEC (M DECOD, CODIAOL CODIGOH, POSNEM) BYTE:

CODIGOL=CODER AND A7H;

CODIGOH=ROR(TODEB, 3) AND @7H3

DO N=G TO 313 '

NEMOM(MY=" 2

END:

CALL ADDASC(.DIREC. POSADD)

NEMON(POSPNT )= 173

CALL BYTEASCIDIREC. PHS»OD@),

IF {(CODER XOR BC3HIAMD &CBH)<>D AMD (CODEE AMD @CEH)<>B THEN

IF (COQER AMD 4QH)=0 THEN DO3 /% QOperac. Aritm.-lenica r #/
CALL LIST{POSNZMI: .NEM2(CODIGOH) )3
NEMON{POSOPR@)=R{COBIGOL) §

ENDs

ELSE IF CODER=74H THEM CALL LIST(POSNEM3:. ("HLT'})}3

ELSE D03 /# MOV rler2 #/
CALL LIST(POSNEM3s. (MOV*) )5
NEMON(POSQPRB)= P(CODTGGH),
NEMON(POSCOML)Y="4"3
NEMON (POSCOM2) = P(.ODtGOL)?'
END;

ELSE D03

IF ((DECOD:=DZCMATR(CODIGOL OR (ROR(CODEB:3) AND @BH)))AND 4B8H)<{»@ THEN
DO CASE ROR(DECOD:3) AND A3H:

D03 /% Grupo Nemonico ¥/
CALL LIST (POSNEM3.. NFHHATB(ROL’DVCOD,Z)AND JBH OR CODIGOH))S
POSNEM=POSOPRE S

ENDY

DO /* Reaiztro r #/
CALL LIST(PQSNEM3, NEMB(DECOD AND Q7H) )3
NEMON(POSOPR2)=R(CODIGOH} 3

EVBQSNEM:FOSCOMz:

DOs/#* Condicion CC #/
CALL LIST(POSMEM1,  NEMB(DECOD AND 87H)):
CALL _IST(DOSVEM12y.CC(CODIGOH))v
POSNEM=POSOPRD;

END3

D03 /% RST n #/
CALL LIST(PNGNEM3y. (TRST") )
NEMON(POSOPRB)="2" OR CODIGOH:

ELSE DO;/% Lepends del & o 4 bit #/
N=ROR(CODERy 3 +(ROL(DECOD+1)AND P1H)) AND B3IH;
IF ( (DECOD:=DECMATL(DECOD AND A7H)
« X{ROR(CODERy 5~ (ROL(DECODs 2)AND B2Z2H) }JAND G1H))AND 42H)<>D THEV
DO CASE ROR(DECODs3) AND @3H3
D03 /% Mpemonico variable #/
(ﬁALL LIST (POSMNEMAs. N=MMAT1fROL(DEC0D92) AND ACH OR N))s
"POSNEM=POGIPRY
ENDs -
DO;/# Raajstrn R2 #/
CALL LIST(POSNEM4y.NEM1(DECOD AND B7H)) s
CALL LIST(POSOPRD2s.RA(N))3 '
POSNEM=PQSCOM3 s
END; . ]
D03 /* Reaistro Rl #/ _
CALL LIST(PNSNEMé4s,NEMI(DECOD AND 87H)};
gALL LIST (POSOPRAZs.RI(N));
£ND;

END3
ELSE DO3 /# Up Mnemonice por codiao #/
CALL LIST(POSNEM4. NEMMAT2(ROL (DECOD:2) AND B4H OR N).X(1))3
DECOD=NEMMATZ (ROL(DECOD.2) AMD D44 OR N).X(9);3
POSNEM=POSOPRA;
=MD
END3
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120
122
124
125
127
128

134
135

134

Programa Monitor del SDC-E5.

SETURN DIREC+]:
END DECODES

3 IF (DECOD AND 4FH)(>B THEM DOs/# 2 o 3 butes #/
4 IF POSMEM{>POSOPR@ THEM NEMON(POSNEM-1)=":73
4 CALL BYTEASC(DIREC:=DIREC+1{sPOSCODL )5

4 IF (DECOD AND 20H){>@ THEN DO3/# 3 butes #/
3 CALL ADDASC(DIRZCyPOSNEM) 3

] CALL BYTEASC(DIREC+1+POSCOD2}s

3 DIREC=DIREC+13

3 END3

4 ELSE CALL BYTEASC(DIRECPOSNEM)}

4 END3

3 EMD3

2

foey

END DASMBS 3

MODUE INFORMATION:

836CH  1388D
2913k 17D
0e94H &D

CODE AREA SITE
VARIARLE ARE4A S5IZT
MAKIMUM STACK STIE
{70 LINES READ
0 PPOSRAM ERROR(S)

It

2D OF PL/M-BR COMPILATION
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.3?2n333§9XE 82012203208 12207 2000
0p106AR 37205 6C:61029

2 JDSr JAPFZBATIADS2A329F 2B7BIZDFI 2
"792AA2ZQEBEA5@2@22A22ﬂE822E@2@2A-8

: 1POAGCRAE 1BI0F 1D1E L (321 TE2A3601 2B 36F 122P5
: OpDZACIAREAZ 1 D32EFICSDG 20ESET21 DOF B
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ﬂ@C?‘EDPCBQSBILEDZbiQQrA497FC93 52
NAEC2A70CREARBCT5A534350D5 2007204 § 5
1AL CpALLA 2434445484 CATDA2RDIZAD2 20D 12008

(RASISRAC464CATIA4246464C4T202D4 24547
110215 CpAbbACHTZDABAIAF 464 04T 20BDLFT5544 1116
A424CAT4R0A4D144B20495040AD4R4O4 1R
D44 ] IDAF 264546264 2026BDAARTE 344D 1

11091 80RH4I2DIBAZ2PSI 2405415241 444F 264 T0F
A4B45434R3D26535A2020205843 20262009
A202620202020264235464645323D26201 A
llgﬂlBC%’ A5 41434'3D&6“@5 414Dﬁ2 35339301

4”04 5252?6@7&3@0“AJ“J7ADLD455 IF

IIQEIEC"3226317F°@317F¢53:7ADZ7M3¢09D31 17

.-mggs-.

AEPACIF 1 ARIABAZDE 47C 2458 3CD3T0E 1 FI73
AD2358324A82022D7 203ABA2AFEADC 24338

EnBC3F1BB3ABA2QFE52C25EB5CD27@C3411
ABPARAFED 120735 CD34DC2 I PD2A34R03EEA
21 218D20REDABFA4CDAFADAL 2DCDAIRN 7
*10048CPACDIFEEIFD29FA42AAC2OES 2AAS2QEBE LI F
*1@049CPO7I23723ABAZBFEGDC2AAR4CISFBZCDICBC
: 10D4ACRIPARF 1FD2B534C3FDAB3ABD203C32BD2033
*1DE4RCPRC2779421BD2D346DRIEEE21 BD2AREDARLDS
:1004CCPORS CNBEACGEZDCR6IABCDIFAEIFN2E 40412 ]
+1B34DCEA2AARZATD2AACZ2AT7IABAZAFEADC2EF B4/AD
P 1PQ4AECHACINFA2CD3CAAF IFDZFAR4CIFDBEIABDEC
*1DB4FCPERI3CIZAN2AC2C4D4C353853ARAZDFEADRD

40

Programa Lonitor del SDC-85.

+ 10950 Cpolc 25855 COS40C21 BD2034003ER1 218020022
10331 CRpBPEDAI2BS CD4AFDDEE2BCDA3R3IABDZR3GEB
:10832CREB2BD2AC21 78521 PD2035@AZEA62 1 BDZAGA
11 3B 3CACPEDAS 205 CDRERCOE2BCD6IBRIARD2B3Ch
: 10854CPA322020C23705C054BCCISRA5CIF4ABCIC
118255Cp2F 1 383ARAZBFE4SC2A685 CDFFADIFDZARLE
1 10056CHARS 24B42022AB2@CD540C2AAB20444DCD
18657 CP0 CIB24AB;QI1E67@CDBc149F2FFJCDF
1095800

IDZ 7 & 'JCSAB@)CBFDZBCBFIEBBABA2BFEJBC

1 BAOCRUIARD 203C32BD20C2F A5 2484282207 204
110261 (PA2ARB2023224A2024AA202822AA2RIERD

1120874(2920444DCDBAOCAE2CCDAIAR2AA4 28444110
$1@83750FACDBRACE1PRD1 CDIFEC2AR220444DCDBYAS
$1EQ76CRARCRERCCDAIBBZ2APA20444DCDBRBCA1AITS
110877026201 1AR2BCD7E14D2AIRTHIAZ20] 144208
112078(PYCDTEL401A6201 1ABROESCD7EL14C18922436
110279 GEAAE 2BCIADRTAIAZ201 1 AR2BCD7E1422AT45
: 180740002001 €301 CNSFOC2AAE20444DCDBABCCI7B
+1BG7R0A0F {FB3ARAZOFETBC22ERBCDITAE1FD220BA
11007C(2A083ABAZOFEADC2FBA7CDI4DCR1CDAICT6T
:1837D0BATFBC2AABRATD4FCD3SACR1D3E1 CDSFRACT
: 1AR7ECBA2AAB207D4F CDFEQA4F CDISDCCI2ROTIAET
1 BG7FQRARAZDFE3DC228EB2AAB2D224C26CDIFREF 2
11008209 1FD222982AAC2AT7D2AAB2AF37D5F CL45B2
$ 10281 GEACDA301 C32508C3F D2ECI2BR8CIFDABCAC2

1 10096 0BA2R2AR62@22PB28C37998CIF DIBCIF 1 pe
»1 AERTCRC3ARA207E 1 4C2E6BBDBBIELRSEERTDADT

+12289CEAIFD2BDEBCDFBRAI2PAZEFE 14 C2AERBCT
* 1 RASACHESFD2CD4 1 BE2F | FD2BDAB2ABARRADCD240R
1 BEBECRUBADROTESB2DSRBCAFFIFFSDEBIEABSEET 2
1 1908CCROASPEBADARIOFC148A1 1FD2EGARCDL 2APED
: 1@ABDCEALF CDAICRCIB4BEC3F10BCD4 1 BE2F1FD23B
: [ROBECRYF1098C3F49BC35FB281 D601 CDSFBCCISFE
+1 DREF CREB2R1£291 CDSFACCITFB2CI4B093AFF 260D
+ 10R90CREF 480 329F 20E 601 FEBD( 24BAF3ATF 20E47D
+ 18291 CPAABDLEACLFFIFFIDEA1 E6R2D60RCAFFIFHE
:10092CBAC1 4BA1 IFD23EA?CDFRAAFE1BC2IERFCHD
+10G93CPAF 121 CD51R24F CDAIN3CI1B093ATF 205614 3
* 19094 CPA4ADLONCLFFRFFIDBR1ECBZDERBCAFFIFRE
HEARSCARC14BAL IFD26EBICDFBBAFE1RL24EB9CIFD
: L RFOLCRAOF 191 CD13GB4AF CDA3ABCIA4RBIFBTA21BFAF
*10397CPA2BT1IEIF2 1 BF 209A9F 2FF5 7EDA3BIF 2FR8
+10098CHAC! 48A1 IFD299093ABF20D6I0CTIEL62 1R
109G CRRF2A969F FFITEDA419F2F C14BAL1FDALS
=l@ﬁ9AC"'6@93ABF2BD&41CéﬁAC93E662IBF2396B9
* 18293 CPARF 2FFI7EDR6619F2F C14BA11FD2D3093A04
: 1009CCPERF20D66 1 CLPACTIEFRCT21CR20712ACAILT
127 DCPUAZ5R0I1 6ER1 2909237EDI 1 D2RBLETDDIAY
 1PG9ECPAI CC921 C12@7 1DB2BEL1 BFERACAFERICIRG
1 1PI9F CEAF 2093AC128D322C73A9F 2REAB2FEDACTS
: 129ABCHAI RAADB2AEL10DLGADAA L 9F CFDEATELASES
*10CALICRZECCLDODEDSR1FFC921 C2207 1 DBRTEARS]TF
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: LROA4CRAOF C148B1F D IABAZADL2ANCRISF C148B 12

: 1RBABCR
+ 1 DFARCRE

87
2C

25

1 p0R80RASATF 20E41 OFEADCATCHRCDIEBALCIBCE
11 BARY(RAZAARZBIACT 207 724AB2B 232240201 1A

: 1BODN4(3A5FACCT2ARD 20260001 1701 29095E235
11 AEDSORAES22AC2E2ARD 20260221 1301 2989237

+ 100DE(RIR1 360 L BTIATF 20AEI29F 262ACE204DCDEC
*103DF GRAE FACCICNBEBDIFD23LRE2AARZ2A22242 0

+ 19071 @Q-F C7CDBEADIFD236RE2AAB2ZR22B6233A3D

=15%E4i;'DD@DC394@EBABA2@FEB3C261BE@EBZC 24

= )
: [EOELQEANDADCINA0EIABALOFEQTC20 1 OEQEADCTED
1 BZE7CATDDEDCISARETABARGFERF C2710ZBEG] CDET
+ 106E3(AADDADCIF4PEIERNCIIEFF CICDFFOD2FFSFD
*10RE70PACDICRA2F C148A11FD2AABEITGAC210188
1 QRCACARG220820TABAZBFEBDCANBOECDIFRE (F|2
1120z 00D 2C3BE2AABRAZ2RB 2EARAZR-EDDCADENC
1 | POECARARE IEQACTIEFF CO2ABAA1 8228294421 33EF
H{ABEDORARIT4D4T7585423B6A222243202D312828D3
: 196EEQRER L 0D 42434445484 C4DL1 422044204
F 1BQEF QAN2GB5 3504220204420 20482020505 3574
1 EOFRQRARASAZDAELAI43295B4F DR4ASEA204D204
t1OEF100A4=524443524D5649522028442229432
205@355349504F 50294 Co0492044414
AP ICEAIRAR4ERBRB444T582041 444641 444635

GE =D

4

_ F1B145CPEPIZRIE1B29ER29EBD24B14893DC2601 4

Trograma ljonitor del SDC-385.

r100F4CRRES 425342424 1 AE41583 241 4FG241434DFA

11065 5CREHALELFSB293F 20 283F 20203F 285 2494D
+ 1 00F 6(RDRA3F2053494D203F 20524 C4 35325243374
t1PAF7CRML140524152444141434D41530443434DF2
1 160FBCAN4I4144494143495T55495T42494 1 4E49D0
11007 FCREIBN2494F524943504952455420202020
1 189FACRATF 2@2020205043484C20205350484C20F

11 0GFF CRACD2D2R4C4441 20202B6B4A4DSA202020A
:101900RABF20204A4F 5554 204D44E2020604 34 1
118101 CEMKLC4C20203F 202320283F 222020203F 2

+109103CR ZEb@FZQED2Q4F3E@9B9DZSI193AEDZ”E7
119104 (20/C641D6AACTIAED20C6IDCT21FA2A722R1D

$121060BA3AEE2D0707ATEAATIN21F120BEDAGF 10
*19107CRALAF 1 20 26BEB2AEF 201 F3AF 1 2DE521F

$1INCIRACRAFDARD217F2089C14B71CF21FB2A73
1101D0(PADTB2PT 1 2AF62023444D2AF B2BEBCDAD
+ 191 BECPA1AZAFB2AICIC2AF 6205F 444DCDARLACTA
$1R1GFCERR1FA2D702R7 1 2AF9283E07A6327D2024

101180 A
21 190E0F9207EFE76C2AF11112D10RET74CD571
$1011ACRRCIDI111130108E74CD57 1A2AFE2B2400 !

1181 2003200 7ATATECTB2 I FE2DB6LF 26001 1020
H1R1Z21 @9CD571 401 HDAFAFEBRETACDSTID2IFF2
$101220800619C3A91 23AF C2OELD74F 26201 1 0200
*10123CARCD591401 {BR-BPEROE74CD571B2AFE2

101 2A000RAFF203AF C2007E6D1 C60T4F CDADE 4E4SF
*1612B0BEAII2F 2 203AF C20E6D76F 2500290 1 EIGEDF
11012CORANYEL2AF 920 IAF C2007A7ELB24F IED59172
1181200084 CDAD1 AEHB1 4FR6@IE1AF7EI2FC2BE4BD
$ 191 2ECROCAFEABCA?3 1 33AF C220F AF BFEGBI4F DAL
*1012FCEADB2188130999552356EBETIAF C22070725
$1017300RGE6AC2 1 FE20B66F 26901 1066OCD5714B 106
10131 02ABASR a9 RATDACDS71921FF203619C37021
$ 101320001 IJAFC2AELATAF 2600292901 2DBFIPERLT
*10133CRAREFLCDS T 102AFB2026802701 F79ERYESID
110134030BERPCDE71021FF2@361 CCIR1 ITAFCRAHAB
181 I50RREAN76F 2608292981 2DBFRIERDETLCDS 736
$101360C00! 0L 10I0A2AFE202680CP591 401 FFAEAY L
$10137CRAE3BETICDA71RC39413C3921 30713201395
+18138000591383 1303041 ITARCOAA7ATELRA21FEI7
+12139CRAR2366F 26001 10520CD521 421051 A0921166
$1R13ACHED1 PORIERDEF4CDAT103AF C20A7A7ELR4 1B
11081 3RCRRR1F320366F 26601 19583CD5914@185 1034
$1013CCRNATEI2FC2B21FF28361 93AF C2BEL4BFHEIZ
111 3DCRAEBCAIAL 43AFF2BFE19CAFS1 33AFF 20301 1
1013ECRORFALRN21 7TF2B0FI62C2AFF282322F92
+ 101 3F CPRAA4DIEAPCDAD I BIAF C2AEL2BFEBACAZL
L 1R14000A1 42AF 20444 D2AFF 20ERCDDE 1 B2AF 92
110141 CPAR3444DIERCCDARIAZAF7202322F920C
1101 42(POBAL42AF 20444 D2AFFZ2BEBCDAD 1 B2AF
$1@143CPRPR2ICIERTF 1 6DIEBIABILF131ABCATCTS
$10144CHOERSF 1600ER1AAS6F 1 31AALLTC9444D21

0
A

$10146(RACTTEDFADC26E1 4CISF L 6BR7RISLF7AT
10147 CRABTCIEFEBLERT461A71 6F 1 31AFBLT CTAF]
+101480806ROGDIAFSLF131AFCLTCISF L LABTBILSFRE
PD6149CBRTAZIF=STERCTRS
:POALEEPILA

N FR D=0
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CAPITULO 3:

Programa QUILERIPLM

(Configuracion del MDS 221 como Terminal ).

42




Programa QILERIL.PLN.

l_— PROGRAMA QILER.PLM.- —l

Este programa, escrito en lenguaje PLM/8@, residente en
el Sistema de Desarrollo lDS-221, configura a éste como ter
minal. Su historia se remonta al QUILE6, programa escrito
en lenguaje Ensamblador y que formé parte del proyecto de
los alumnos Quintana y Ley Bosch.

Con el Qilerl se advierten varias ventajas sobre dicho
predecesor como gon:

1.~ Se puede variar la velocidad de transmisidn: 114,
3¢9, 69¢, 12¢¢, 2490, 48¢@¢, 960d, 192¢@#. Frente a la veloosi
dad fija del predecesor de 1200 baudios.

2.- El1 cierre del fichero (CTRL-C) es manual, frente al
automético del anterior.

3.~ Existe la posibilidad de enviar cualquier caracter,
" excepto CTRL-B. Con el anterior, ciertas teclas, llamadas
de control, ninca podrian enviarse al ser utilizadas por el
programa.

4.~ Se puede cambiar el caracter de fin de fichero fren
te al fijo CTRL-Y del anterior.

5.~ Capacidad de ser parado desde fuera a través de Con
trol-3 y Control-Q. Bs decir, cuando el sistema de desarro-
1lo recibe de fuera un Ctrl-S, no puede enviar ningin carac
ter hasta que reciha un Ctrl-Q. |

Al ejecutar éi programa QILER1.LOC, no estdn habilita--
dos los caracteres de'control, que se activan pulsando Con-
trol-B. Aparecerd entonces en pantalla el mensaje:

CONTROL = ON

In este momento se pueden usar los controles que a con-

tinuacidn se muestran. Para desactivar los caracteres de

control basta con pulsar de nuevo CTRL-B. Apareceri enton--
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Programa QILER] .PLM

ces en la pantalla el mensaje: —_1
CONTROL = OFF

- Controleg del QILERL.PLM.-

Control - A: envio de un fichero.

Al pulsar este control aparecerid el mensaje:
NOMBRE DEL FICHERO A LEXR =
Entonces se podrdn introducir hasta 9 caracteres con el
formato: ‘KKXXK.XXX
y que designardn el nombre del fichero a enviar. Se pue
den borrar caracteres con RUBOUT. Si no se hubieran intro-
ducido caracteres 4 se hubieran borrado, al pulsarlo abor-
tard el control y apareceri el mensaje:
WARNING: Apertura abortada.
De haber introducido un nombre correcto apareceria el

mensaje: WARNING: Cerrado el fichero XXXAXX.XXX

Control - B: activar / desactivar controles.

Control - ¢ : cierre del fichero.

Al pulsar este control se cierra el fichero abierto con
CTRL-A. Aparece entonces el mensaje:

WARHING: Cerrado el fichero XAXXXX.XXX

gontrol - D : Reasignar caracter fin de fichero.

Al pulsar este control aparecerd en pantalla el mensaje:

Cédigo fin de fichero = _
Entonces hay que pulsar la tecla que se quiere que sea
el carédcter de fin de fichero. Apareceré entonces el men-
saje: WARNING: Cédigo fin de fichero = XX
donde XX es en hexadecimal el nuevo caracter de fin de

fichero. El caracter por defecto de fin de fichero es Con-

L
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Programa QILERI.PLM

r;;ol-Y. ——1

- Control - I : activar impresora.

Al pulsar este control, el canal de impresora queda a===
bierto y se envia por ese canal el buffer cuando éste se
llene. Para cerrar el canal basta pulsar Control-C, que ade

mas de la impresora cierra el fichero que estuviera abierto.

- Control - K : almacenar en disco.

Al pulsar este control saparece en pantalla el mensaje:
NOMBRE Dl FICHERC A CREAR = _
Siguiendo las normas de introduccidén del nombre del fi--
chero de CTRL-A, después de introducido aparecerd el mensa-
Jje: WARNILNG: Abierto el fichero XXXXXX.XLX

Para cerrarlo, pulsar Control-C.

Ninguno de estos caracteres de control, estando activa--
dos, serén enviados por el canal serie, el resto,sin embar-

go,si.

Bits del byte FLAG de QILERL:

6 5 4 3 2 1 @

X X CSQ-| PNT-| EOB-| DSK~| CTL-| IMP-
FLG | FLG | FLG | FLG | FLG | FLG

e

IMPFLG: flag de acfivacién de impresora.
CTLFLG: flag de control.
DSKFLG: flag de activacidén de disco.
EOBFLG: (end of block), falg de activacién de fin de fiche
ro.
. PNTFLG: (point flag) flag de punto en nombre de fichero.
LE?QFLG: flag de Control-S / Control-Q. _—J
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Programa Qilerl.PLM

l X : no significativo. l

~ HOME : estado break del terminal.

Al pulsar la tecla "HOME", el sistema de desarrollo se

coloca en estado Break momentdneamente.

~ ESCAPE : Volver al ISIS-ITI.

Al pulsar esta tecla, se da por terminado el programa

QILERL y vuelve al ISIS-ITI.

el V2.0

¢ t‘&s

Sis?'emu de desarrolle _INTEL MD$'<221
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L5IS-I1TPLAM-BA VI 1 COMPILATION OF MODULE CONEX
OBJECT MODILE PLACED IMN RILERL. 03J

COMPTLER TNVOXED RY:

BB, B NI AW

~4

—p— pb pe

LAV 0 I JaV IS TE 1 NI

B B

L R

v

pPLMBB QILERL. PLM WORKFILES(

Programa QILBRI ,PLIj

FRARRFREFREERFRERRFFERERFREXEFRRERFNRER R RINE RN IR I TR NN N IR H R KRR/
/#Ezte pronrama mantizne la comupicacion entre up sistema de desarrelle INTE-*/

/#LLECT MDS 221 u un ordenador de la serie HP-3@82. La comunicacion es? serie#/ =
azincrona #64y velocidad de tranzmision 1288 baudioss B bits de VYonaitued

/%
/%
/%
/%
/%
i
/%
/%
/4%
/%
/%
/%
/%
/%
/%
/%
/%

del caracters zip earidade « con 2 bits de stoe.

Azimizmo realiza Ja asztion w control de la imer2soray v de 1a unidad de
Para elloy se utilizan los siauientes

dickette del Sistema de Desarrollo.

contralaess
-CTRL I:
~CTRL K:
-CTRL. A:
—HOME:
~ES(:
-CTRL--B:
-CTRL~C*
-CTRL-D:
~CTRL-K:
~CTRL-Q:
-CTRL-G*
-CTRL~Y:

CON=X: D03
DECLARE LIT LITERALLY 'LITERALLY':
DECLARE DEC LIT "DECLARE’S

DEC (PBUFERy I+ WAFTy CAFT: RAF T2 0AF T+ ACCESS: BTATUS, CONLEC) ADDRESS

A-tivap

enviar

fichern desde el Sistema de Desarrollo al ordenador.
Enviar una cendicion BREAK al ordepador.

Abortar este proarama v volver al sistema operativo ISIS II
Habilitar caracteres de centrol.

12 impresora.
Activar disco Sistema Dezarrollo.

Cierre de fichero manual.
Reazianar caracter fin de fichero.
Crear fichero de disco.
Continuvar Va2 comunicacion,
Papapr la comunicacion.
Fin de ficherwo.
FRAFREFEERGREFERNRERENRERRLERFRE S e R RRR IR HRRRLERERLRFFRERRRREREEERERL B LR AR/

NEC (FLAG. DATINy INKEV,DATOUTMEF) BYTE?
D=C 2AUDCNT(8) STRUCTURE (LS8 BYTE 2y

1@H B A8H, By D4H 1 B+ B2H: 02 B1H8) 5

DEC g¥§’3

LF

CTR.@
CTRLV
CTRLZ

HOME
RROUT

RRDY
TE

SBRK

EQBFLG

HT B
L
LIT "B7H
LIT "BAH,
LIT "11H',
LIT "16Hs
LIT "1AH" s
TAMBUF  LIT '1024°,
CIT "1DH'»
CIT '7FH,
USTCHD LIT '@F7H’
TMRCMD  .IT *BF3H’ s
CIT @2,
LIT "B1H",
LIT "08H",
TMPFLG  LIT '@1H’,

LIT '08H's TFLG LI
DEC NFTLE(13H) BYTE sPdFFFR(TAMEUF)

CTRIB
EN@

B8

CTRLK
CTRLS
CTRLX

tH

LIT
LIT
LIT
LIT

/% lonaitud
/% Condicion

TRUE
USTSTS
TMRCNT
TRDY
DIR
ATS

CTLFLG
p

LIT
LIT
LIT
LI

LIT

LIT
LIT

k] b

i
TBBH
TEBH?
113H7,
T1BH"

S
CTRLI
CR
ESC
CTRLY

tif

LIT
LIT
LIT
LIT

en butes del buffer
BREAK a la USART */

TOFFH'
"OFTH"
TOFLH
T 'O

TO2H"
T20H" y
YOZH? 4

T 118H

BYTE:

FALSE

TEMPTY
RE
ER
DSKFLG
C3OFLG

LIT

LIT

LIT
LIT

LIT
LIT

M5B BYTE) DATA(BAEHs 12H 48H» @y 20H, Oy

? 3
Belf;
TBGH" .
T@DH' »
T1BH»
TI9H .
*/

TOBH’

TO4H" Y

TQ4H"
T4AH
TO4H
T20H 5

*/

*/

*/

*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

T3 RARRE R R AR HH W R H# PSOCEDIHIFNTOS EXTERNOS ## %% #8555 8 #4344 FHFH ¥4 4% #/

/% A
OPEN:

CL.OBE:

rtyra

de un fic
PNOCfDUPEE(AFTNPTPyFYL:vACCESS:NODEvSTATUS) EXTERNAL?Y

DEC (AFTNPTRsFILE.ACCESSsMODE) STATUS) ADDRESS:
END OPEN3

/# Cierre de un fichero %/

DEC (AFTN.STATUS) ADDRESS;
£ND CLOSES
/% Ezcritura en un fichereo */

YRITE:
END WRITE:
/% Lectypa de un _fic
READ: PQOCEDUPE (AFTN.
DEC (AFTN«BUFFZ
END PEAD;

Cl:

Co:

/% Consale Input */
PROCEDURE BYTE EXTERNAL:Y

END CI:

R

/% Corsele Oubpyt #/

T

PROCEDURE (AFTN: STATUS) EKTEPNAL,

PROCEDURE (AFTN»BUFFER, COUNT,STATUS) EXTERNALS
DEC (AFTN, BUFFER: COUNTs STATUS) ADDRESS:

v COUNTACTUAL, STATUS) ADDRESS:

PROCEDURE (CHAR) EXTERNAL:
DEC CHAR BYTE:

END €03

47

hero */
UFFEP;COUNT ACTUALsSTATUS) EXTERNAL:

|

tTO, 2FA) NOPAGING PAGEWIDTH(10@) DERUG NOINTVECTO
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Programa QILER1.PLIM.

26 1 IOSET:  PROCEDURE (CONFIG) EXTERNAL:
72 DEC CONFIG BYTES
2B 2 END IOSET:
27 1 L0 PROCEDURZ (CHAR) EXTERMAL:
w2 DEC CHAR BYTES
32 END 1O
/% Presentacion en pantalla del tieo de error del fichero */
32 1 ERROR: PROCEDURE (ERRNUM) EXTERNALS
32 DEC ERRNUM ADDRESS:
34 2 END ERRORS
/% Detector de teclas si ze ha pulsado devuelve BFFH si no BOH +/
G I STS: PROCEDURE BYTE EXTERNAL?
6z END CBTS;
/4 Galida hacia el sistema operativo IBIS #/
7 1 EXIT: PROCEDURE EXTERNAL S
|2 END EXIT:

/%8a1ida de cadena caracteres por pantalla #/
[ AAFFLRF AR AR RS PROCEDIMIENTOS NIVEL @ 3% 2830343040350 3050500305155 4303/

31 502 PROCZDURE (DATOUT); /% Serial Outsut. Envio del caracter hacia la USART #/
4 2 DEC DATOUT BYTE:
4t 2 DO YHILE (INPUT(USTSTS) AND 25H XOR @5H)<>@3
/% ze azpera a aue Ya USART este eraeparada #/
42 3 END3
43 2 QUTPUT (BF6H)=DATOUTS
44 2 END 503

HEXASC*: PROCEDURE (HEXBYTE) BYTE:/# Conversion Hexadecimal a ASCII #/
DEC HEXBYTE BYTE:
IF (HEXPYTE:=HEXBYTE AND BFH)>%? THEN RETURN HEXBYTE + 37H:
RETURN HEXBYTE+30H;
END HEXASC:

I
~
[ ROV IVE S I

FEORERRAREEFEFRREERFHRKRRNEE PROCEDIMIENTOS NIVEL 1 #ERHEREFRERIERERHERRFLNNE ¥/

i3] i COSTR:  PAONCEDURE (DIREC);/* Preseptacicon de una cadena por pantalla #/
2 2 DEC DIREC ADDRESS, LETRA PASED DIREC BYTE;

53 2 DO WHILE LETRA <>'&":

34 3 CALL CO(LETRA):

5 3 DIREC=DIREC+1}

56 3 ENDS

57 2 ENDY COSTRS

53 1 CRLF: PROCZDURE';

59 2 CALL CO(CR);

Al 2 CALL CO(L7)s

61 2 END3

A2 1 CO3YTE: PROCEDURE (HEXBYTE);

63 2 DEC HEXBYTE BYTE:

A4 2 CALL CO(HEXASC(ROR(HEXRYTEs4)))3

65 2 CALL CO(HEXASC(HEXBYTE))S

nb 2 END CORYTES

47 1 DELB: PROCEDURE BYTE; /#* retardos TRUE=contesto el ordenadory FALSE=no */
68 2 I=120@Hs . )

4?7 2 DO WHILE 14503

9 3 IF - (INPUT(USTSTS) AMD RRDY)<>@ THEN DO .

72 4 IF (DATIN:=({INPUT(@F&H) AND 7FH))=EN@ THEN CALL 50 (ACK);
74 4 ELSE RETURN TRUE:

73 4 ENDs

74 3 ELGE I=1-1:

T3 ND;

| 2 SETURN FALSES

7 2 END DZL3; )

B3 1 CE-ICH: PROCEDURES /% Cerrar fichero u presentar error si 1o hubiera #/ '
gt 2 CALL CLOGE (CAFT:.STATUS):

2 2 IF STATUS<>@ THEN CALL ERROR (STATUS):

B4 2 ELSE DO

73 3 CAILL COSTR(.{(CRsLFy WARNING: Cerrado fichero &'});

864 3 CALL. COSTR(.NFILE):

373 CALL CRLF; '

a8 3 END3

e 2 END CEFICH3
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184
196

128
139
e
it1

112
114
115
117
119
122
122

123

124

123
126
127
138
129
139
131
132
133
1?4

136
137
138

139
145
141
142
143
145
147
148
149
150
151
152
153

54
JJ"
136
ing
148
142
163
1h4

167
148
169
178
171
172

173
174
174
177
178

(SRR SN RN SENENRNEAE NI N RITENE S RV E

PN WL G

NP PR PULUWLWHSPPRHEBRRRPRPPPUUNIDN GNP LIN = S R =

Ll G 2 b

Programa QILERL.PLN

IMPRIM: PROCEDURT;/#% Salida de) Buffer por imeresora u/o disco #/

DIGAD: CALL SOICTRLS)$ /# Se para la cemunicacion. Se lea el ultimo caracter®/’

IF DELG THEN /# aue entrn an la USART cuandn se earo la comunicacion.#/
IF DATIN=CTALS THEN DOz
FLAG=FLAG OR C50FLG:
PRUFER=PRUFER-11
END; o
ELSE IF DATIN=CTRL® THEN DO3
FLAG=FLAG AND NOT CSQFLGS
PBUFER=PBUFER-13
END; )
ELGE CALL CO(BUFFER(PBUFER));
IF (FLAG AND IMPFLG)<>® THEN DO3/# Imeresora activada */
=03
DO WHILE I<=PRBUFER}
CALL LO(BUFFER(I)})s /# Salida del buffer por la impresora #/
I=1+1}
END 3
ENDj ‘
/% 5% esta activado el flao de disco entonces: #/ ]
IF (FLAG AND DSKFLG)<>® THEN DO3/# Escribir en fichero escritura #/
CALL WRITE(YAFT,.PUFFER, PRUFER+1+.STATUS)
IF STATUS<>® THEM CALL ERROR (STATUS):
FNéF (FLAG AND EDBFLG)<>B THEN CALL CcFICH:
IF (FLAG AND EORFLG){>® THEN FLAG=FLAG AND OF2H;
CALL. 80 (CTRLR)S /# Se continua la comunicacion #/
END IMPRIM:

¢

IR FRERFXERRFEFFREERCEERF PROCEDIMIENTOS NIVEL 2 ¥XEXEREXEREERREFREXERREXKERYE ¥/

CENISK: PROCEDURE 3/# Cierre fichern disco 4 reset del FLAG #/
CALL CEFICHs
FLAG=FL.AG AND MOT(EOQBFL.G OR DSKFL.G):
END CEDISK;
DELL: PROCEDURE s /# Retardn u presenta en pantalla contestacion ardenador,*/
no WHILE DEL@:
CALL CO(DATIN);
ENDs
END DEL i
APFICH: PROCEDURE (CADADDZACCESS) BYTE: /% Le2 el nombre del fichero u 1o #/
DEC (CADARD:ACCESS) ADDRESSS 7+ almacaepa on las nosicionss de NFILE %/
CaLL COSTR(CADADD)3/# TRUE=s3¢ abre 21 ficharo +FALSE= ecror apertura */
Do =0 TO @EH:
NFILE(I)=" 73
END3
NFTLE(BFH)="&";
FLAG=FLAG AND ZEFH;/% Rezat bit de punto #/°
DO I=8 T0O @DH;/#% Colocar nombre de fichero en NFILE #/
ABFIC2: IF (INKEY:=CI AMD 7FH)=RBOUT THEN
IF I>0 THEN DO;i/# Rezet bit de punto */
IF NFILE(I:=I-1)="." THEM FLAG=FLAG AND NOT PNTFLG?
CALL CO(BS)3;/% Borrar ultime caracter */
CALL. CO(NFILE(I):=" ");
CALL Co(RS);
GOTO ABFIC2:
ENDs
ELSE DOs
CALL COSTR(. (CR:LFs*WARNING: Apertura abortada’sCRsLFy&’))3
RETURN FALSES
END;
FLSE IF INKEY=CR THEN GOTO SALT1:
ELSE IF INKEY=",' THEN FLAG=FLAG OR PNTFLG:
ELGE IF I>5 AND (FLAG AND 1@H)=0 THEN D03
CALL CO(PEL);
GOTO ABFIC2:
END;
I7 INKEY-»28H THEN CALL CO(NFILE(I):=INKEY);
ELSE O3
Call CO(BEL):
GOTO ABFICZ;

SALTI- CALL CRLF;
/% ,0AFT= Numero de ficheroy NFILE= Nombre del ficheroy #*/
/#* ACCESS=1 (raadls 2 {writedy 3 (update)s .STATUS= Numero error #/
CALL OPEN (,.Q0A4FT: . NFILE:ACCESSs@y,5TATUS)
IF STATUS <{>8 THEN D03
CALL. ERROR (STATUS);
RETURN FALSE:
END;
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179
180
iRy
182
184

187

334
13I."
236

NI RN RININ

[

[ o N S e I N S N B A R I R N I N T N N N N R e e e e e el I K]

t~2

FEPUSPES PRGOS S UL L

Programa QILERL .PLM

CALL COSTR(.(CRsLFy WARNING: Abierto fichero &'))3
CALI. COSTRO.NFILE):
CALL CRUF3
IF ACCESS=1 THEM RAFT,CAFT=0AFT}
ELSE IF ACCESS=2 THEN WAFT,CAFT=0AFT:
RETURN TRUE:
END ABFICHS
FRRRIRF R T IHIF NN TR IFIIIR TN NR RN IR RN I INIA NI I FH T NH RN TR/
/# PRINCIPIQ DEL PROGRAMA #/
JARREREFHEFRTFETH RN RFF NIRRT IR R RF IR R RN

PRIMCIP:CALL IOSET(BIH):
NUTPUT(USTCMD) =48H; /% Se resetea la USART */
OQUTPUT(USTCHMD)=@CFH} /# Proaramacion de 1a USART del canal 2 #/
CALL COSTR{. (1BHs4BHy 1RMy4AHs *# PROGRAMA DE COMUNICACION SERIE PREPARADD. '
T(C) MAYQ BS . # * # # "»DDH:0AHs7&7))3/* Prasenta encabezamiento. #/
CALL COSTR(.(CRsLFy"VELOCIDAD: P=11D, 1=300. 2=608y I=1208, 4=2400y',
T 5=4R00, A=940D: T=1920@7.CR.LF.7&) )
DO WHILE (INKEY:=CI)<'@" OR INKEY>'7' 3
CALL CO(BEL):
END;
OQUTPUT(TMRCMD)=B176H; /% Se proarama el Timerl para trabaiar en modo 3 #/
QUTPUT (THRCNT Y =RBAUDCNT (INKEY-"@7 ), L.5B5 /# oon 4l frecuentia variable #/
OUTPUT (THRCNT ) =RAUDCNT ( INKEY-"0" ) . MGP}
QUTPUTIUSTCMD) =DNTR OR RE 0OR TEj
FLAG=RS
MEF=CTALY?
CALL COSTR(.(CR:L_F«"LINCA DSR - &"))3
IF (THPUT(USTSTS) AMD BOH)=Q THEN CALL COSTR(. ('DESE')):
CALL COSTR(. (TACTIVADA' «CReLF4'&7)) 3
AUTPUT (UBTCHMD =RATS NR RTS OR RE NR TE:
CALL COSTR! (71 INTLE DTH Y RTS ACTIVADASs CRe LF9'&7)) 3
INDRUF: PRBUFER=83 /+# Ipicializacion del puntero del buffer #/
BUCPRI: IF CBTS<>@ THEN /% =i no se ha pulsado una tecla salta a RESPUE #/
IF (INKEY:=CI)=CTRLB THEN DO
CaLl COSTR(.(CRsLFs'CONTROL = &'))3
IF((FLAG:=FLAG XOR CTLFLF)AHD CTLFLG){>@ THEN CALL COSTR(.('ON&"))3
ELSE CALL COSTR(.('OFF&’ 1)
CALL CRLF3
END3
ELSE IF (FLAG AND CTLFLG)<>® THEN DO3
IF INKEY=HOME THEN DO} /% Si es la tecla HOME ze pone a la #/ '
QUTPUT (USTCMD)=RTS OR SBRK OR RE OR DTR OR TE;j/*USART en BREAK #/
CALL DELLs
OQUTPUT(USTCMD) =ER OR RTS OR RE OR DTR OR TE:
CALL CEDISK:
EMDs
ELSE IF INKEY=CTRLI THEN FLAG=FLAG OR @1H3/# activa flaa impresora */
ELSE IF INKEY=CTRLK THEN DO3/# se cemeruaba 5i esta activado el flan #/
IF (FLAG AND Q44)=0 THEN DO3/% de disco. Si no 1o esta se activa u #/
FLAG=FLAG QR D4Hs /# abre ol puevo fichero esceitura. #/
IF NOT ARPFICH{. (BDH, BAH: *NOMBRE DEL FICHERO A CREAR = &7)+2) THEN
GOTO PUCPRT
END3
FND'

/+ Bi ez CTL A 52 2nvia un 11chero desde el Sist.Das. al ordenadopr #/
ELSE IF INKEY=CTRLA THEN DOs/#Enviar fich. del Sist.Dez. a ordenador %/
/# 52 abre 2] Fichern de sple Tectura */
IF NOT ABFICH (., (BDH.@AH, 'NOMPRE DEL FICHERD A LEER = &')+1) THEN
GOTQ BUCPRIZ
CAL: SO {CR)Y /% Se manda un {CR> automatico a la USART */ f
CALL DEL1is /# Volcar en el buffer el fichera #/
LECFIC: CALL READ (RAFT:.RBUFFER:TAMBUF,,CONLECs.STATUS);
IF STATUS<»@ THEM DOQ3
CALL ERROR (S5TATUS):
:NCALL EXITs

PBUFER=D3
LAZPRI: IF C575<>@ THEN /# Si no se ha pulsado una tecla ir a LECDAT #/
SDT: IF (INKEY:=CI}=HOME THEN DQ; /% Si 25 HOME entonces: %/
OUTPUT (USTCMD)=RTS OR SBRX OR RE OR DTR OR TE;/* USART en BREAK*/
CALL DEL!3

OUTPUT (USTCMD)=ER OR RTS OR RE OR DTR OR TE:
CALL CEDISK: /7% Cierra el fichern abierts #/
GOTO INDRUF: /% Vuelve a inicializar el puntero del buffer #/
EMD;
FLSE IF INKEY=ESC THEN DO3 /# Si la tecla pulsada ez ESCAPE */
CALL CERISK; /# eptonces: Cierra el fichero abiertn #/
CALL EXIT: /% Uyelve al ISIS */ '
ENDs
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769

71
273
274
273
274
278
279
280

282
284
285
286
287
283
289
21
293
294
295
294
297

299
=02

383
<04

85
364
198
‘\Im
311
312
13
14
315
314

319

Programa QILER].PLM

IF (INPUT(USTSTS) AND 82H)<3O THEN DO3 '

/% 8i 21 ordepador ha contestado entoncest #/

E~3

LECDAT:

IF ({DATIN:=INPUT(BFAH)) AMD 7FH)=EN@ THEN CALL SO(ACK);

/# 5i a5 ENQUIRYy ze responde <on ACKNOWLEDGE #*/

Ol BB A

EL

ELSE IF DATIN=CTRLS THEN D03
FLAG=FLAG OR CSQFLGS

CALL COSTR(. ("WAIT's1FHy IFHsiFHs IFH &7 ) )3
ENDs/# Si no esta el tranzmizor en rauza entonces trancm'txr */
ELSE IF DATIN=CTR.® THEN FLAG=FLAG XOR NOT CSQFLG;
ELSE CALL CO(DATIM):
END: /% 5i no ha contestado entonces %/ )
SE IF{INPUT(USTSTS)IAND @5H XOR @5H)=0 AND(FLAG AMD CSQFLG)=B THEN DO3

/% 5i la USART no ezta preparada ir a LAZPRI #/

SIGCAR:

£l

EL

PIGILY LI RN WL O B ianunials p paGI D L B

IF CONLEC=0 THEN DD3/# Si el num. de butes leidos es cerol #/
CALL CEDISK; /% se cierra el fichero #/
CALL SOIMFF)3/# envia al ordepador marca de fin de fich.=CTL Y #/
GOTO INDRUF /% inicializar el buffer u al bucle principal #/

,.

CAlL SO(RUFFER(PRUFER) ) 1/% envia un caract, del buffer por USART */

IF BUFFER(PRUFER)=LF THEN CALL DEL13/#G5i es un <LF> 1lama a DEL1%/

IF CONLEC-1=P3UFER THEN D03 /% Si PRUFFER = CONLEC entonces! #/
CALL DEL13/% pretraszo para volver a leer 2] siguiapte bloque #/
GOTO LECFICs /# Se incrementa el puntero del buffer */ '

END3

PRUFER=PRUFER+1 3

END3
GOTO LAZPRI;

END3

SE IF INKEY = CTRLC THEN DO3;/# Cerrar fichero %/

FLAG=FLAG OR EOBFLG3i/* Sek bit ultimo bloaue */

CALL IMPRIM: _

CALL COSTR{.(CRsLF:'WARNING* Cerrado el fichero'sCRsLF,787))3

END3s/+ Substituir zu codiao por backspace #/
ELS7 IF INKEY=RROUT THEN CALL SO(BS); /% Si es RBOUT »/

SE IF INKEY=CTRLD THEN DO3/# reasianar codino fin richern */
CALL COSTR({.(CR4LF+PELsy*Codiao fin fichero=&"));

MFF=CI?

CaL!. COSTR(.(CRiLFBEL, "WARNING: Codiqo fin de fichero = &’})3
CALL COBYTE(MFF);:

CALL CRLF3
END3
ELSE IF (FLAG AND CS50FLG)=B THEN CALL SO(INKEY);

EMDs

CELSE IF (FLAG AND CSGFLG)=B THEN CALL 50 (INKEY); =~ "

/% Si el ordenader no ha contastado se salta a BUCPRI #/

ReSPUE: IF (INPUT(USTSTS) AND RRDY)=@ THEN GOTO BUCPRI:

az EMQUIRY responde ACKMOWLEDRGE #/

SPUSAR: TF (DATIM:=(INPUT(OFAH)AND 7FH))=EN@ THEN CALL S0 (ACK):
FELEE D03 /% Sa zaca al dakte anp la pantalla #/
TF DATIN=CTRLE THEN DO;

AL=FLAG OR (BOFLG:

CALL COSTR(.("WAIT's+1FHs IFHs 1FHs 1IFH T4 ) )3

FLSE IF DATIN=CTRLQ THEN FLAG=FLAG AND NOT CSQFLG; o
FLSE CALL CO(DATIM): /# Si no haw ninaun flag acktivado se vuelve 31 */

/% hucle princiral. Si noy se mete el dato en el buffer #/

1
/+ Si

1

1

2

3 FL
3

3 MDY
2

2

2 IF {(
3

3

3

3

3 END;
2 END5

i

1

MODULE INFORMATION:

CODE AREA BIZE
VARIAPLE AREA SI7E
MAXIMUM STACK SITR
378 LINES READR
9 PROGRAM ERROR(S)

FLAG AND @SH)<>@ THEN DO3
BUFFER(PIUFER)=DATIN: /#Volver a empozar si el huffer no ezta 1leno #/
IF (PBUFER:=PBUFER +1)<TAMBUF-1 THEM GOTO BUCPRIj

SALT@G: CALL IMPRIM:/#Sacarlo por periferico si cabe ¥/
FOTO'YNHEUF

GOTO BUCPRI:
END CONEX 3

fagFAH  2298D
R42@4 19720
AROBAH 19D

i

IND OF PL/M-BE COMPILATION
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151311 Q2JECT LIMKER V3, B INVOKED BY: »
~LINK QILER}.0BJy SYSTEM.LIZy PLMAO.LIB TO QILERI.LNK MAP PRINT(RILERI.MLK)

INK MAP OF

MODULE QILER]

QRI*TEN TO FILE :FO:RILERILLNK

MODULE IS5 A
SEGUENT INF
37ART  S70

MAIM MODULE

on 1ArI“P
P L

ENGTH REL NAME

98FH B CODE

4384 B DATA
iEd B STACK

INPUT MODULES IMCLUDED:

iFBRILERL,

iF@:SYSTEM. L
2FDISYSTEM.
+FD:BYSTEN,
*FRr8YSTEM,
‘FB:SYSTEM.
tFG:BYSTEM.
:FB:8YSTEM.
tFB:GYSTEM.
:F@ISYSTEM.
PrRISYSTEM.
F@:SYSTEM.

1FB:GYRTEM,

OEJ(COVEX)

LI (CLDSE)
LIB(CO)
LIB(CETS)
LIB(EXIT)
LIB(IOSET
LIB(LD)
L.IB{OPEN)
L IB(READ)
LIB(YRITE)
LIB(ERROR)
LI3(1I515)

FQ:PLMBE. LIS (a”6094)
:FR:PLMBE. LIR(3P0A98)
1FO:PLMEG. LIB(aP2191)
$FR:PLMBA. LIR(SPR1D3)

213~1Y ORJECT LOCATES
~_0OCATE QILERL.LNK T @ILER1.LQC SYMBOLS CODE(43@2H) PUBLICS COLUMMS(3) MAP PRINT(QILERL.MLC)

SYMBOL TABLE

OF MODULE QILER:

RZAD FROM FILE *F3:QILERI.LNK
WRITTEN 7O FILE :F@:QILERL.LOC

ALUE TYPE SYMEOL

FeasH U3
F3i34 PUR
48FAH PUB
4AR4QH PUR
4991H PUB
439D, PUB
49ABH ~UB

MOD
h4id BYH
492DH GYM
4BF3H S5YM
49F9H SYH
4AQERY BYH
4P9GH SYH
4532ZH 8YM
4ELLH SYH
“3D4H 5YM
46044 SYM
2678H BYM
47459H SYM
a7C3H SYM
4283H SYH
43894 SYM
4475H SYM
4577H SYM

MEMORY MAP

€l
10527
LL0sE
RZAD
areav4
aP@Ieg
3r@102
CONEX
MEMORY
WAFT
O0AFT
CONLEC
INKEY
BAURCNT
50

HEXBYTE

CRLF

DzL@ -
DIOGD

ABFICH

ABFIC2

INDBUF

LAZPRI

SIGCAR

54l TR

OF MODULE RILER:

READ FROM FILE sF@B:aliERILLMK

WRITTEN TO

FILE :7R:QILERL.LOC

MODULE START ADDRESS 41F7H

START  STNP LENGTH REL NAME

LOAEH  49REH  9BFH
499FH  49EGH 284
42074 4E48H  458H
4E41H  FABFH  AB7FH

CODE
STACK

DATA
HEMORY

[ustenfucgu]

¥3.9 INVOKED BY?

VALUE TYPE SYMBOL

FB8A9H PUB
F8grH PUR
4930H PUB
49464:1 PUB
4994H pPUB
49AaH PUB
4983H PUB

49E9H 5YM
49EFH SYM
49F5H SYM
49FBH SYM
49FEH 5YM
4AD8H SYM
4E1GH SYM
45B9H SYM
45E5H SYM
4646H SYM
474EH SYM
4E15H SYM
48BCH 5YM
4289H SYM
4391H SYM
44FEH SYM

€0

L0
EXIT
WRITE
APQA95
aPa1e9
aP91@3

PEUFER
CAFT
ACCESS
FLAG
DATOUT
NFILE
DATOUT
COSTR
COBYTE
CEFICH
CEDISK
CADADD
5aLT1
BUCPRI

sSoT
REGPUE

52

Programa QILERL.PLM

VALUE TYPE SYMBOL
F8i2H PUB CSTS
Bo4eH PUB 1515
492iCH PUB OPEN
4983H PUB ERROR
4998H PUB aP20%8

4%ABH PUB aPD101
4986H PUB  aPB124

49EBH BYM 1
49F1H SYM RAFT

49F7H 5YM STATUS

49FCH SYM DATIN
4SFFH SYM MFF
4A18H SYM BUFFER
4394H SYM HEXASC
4E12H SYM DIREC
4E14H SYM HEXBYTE
4678H SYM  IMPRIM
4757H SYM DEL1
4E17H BYM ACCESS
41FAH SYM PRINCIP
4357H SYM LECFIC

43C7H SYM LECDAT
4507H SYM  SPUSAR
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CAPITULO 4:

Programa ASCBIN.BAS

( Conversion de ficheros hexadecimales a
binarios.)

_ Teclado del IBM/PC

53




Programa ASCBIN.BAS

[—— PROGRANA ASCBIN.BAS.- (Deteccidén de errores y conver--—m-|

gidn e fichero hexadecimal a binario).
El programa ASCBIN.BAS fué escrito en GWBASIC en un WIS
DOM PC con monitor en color para poder grabar el programa

Monitor del SDC-85 en tres EPROMs de 2Kbx8 (2716).

RS-232C ’

——C]| — <§4\\

o ° Grggador T =7 .
T Eprom I [E‘I—D ]
Z/s%ﬁgﬁ%§§%ﬁﬁi€%ﬁ\ ,
= a Ao SRS ANEER
& — GLUFE AR &= %‘@

Conexion Sistema de Desarolio - PC {RS-232¢) > ~

En realidad, el programa se encarga de recibir caracte-
res hexadecimales enviados por el Sistema de Desarrollo,
comprobar si ha habido errores en transmisidn y pasar el fi
chero a formato binario.

Al principio del programa se pregunta:

BUFTOP=_

que es el tamaiio del buffer interno del programa y que
debido a que se inicializa con @@H, cuanto mayor sea este
numero, mis tarda;é'en salir el siguiente mensaje:

COMANDO;;

que da pié a introducir comandos de ejecucién. Por tan-
to, una longitud aceptable es 1/2 kbyte = 512. Esto gignifi
ca que a efectos de memorizacidén el PC sélo dispone de 512

bytes.

L _
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Programa ASCBIN..BAS

f_— Comandog del programa ASCBIN.BAS: _*1

-~ Comando T: transmisidn / recepcidn.

Egte comando configura al PC como terminal inicializan-

do el canal serie 2 con 8 bits/palabra, transmisidn asin--
crona, sin paridad y 2 bits de stop. Después de pulsar es-
te comando aparece en pantalla el mensaje:

VELOCIDAD=_

in este momento se puede introducir la velocidad que
se desee: 11¢, 30¢, 6¢¢, 12¢¢, 24¢d, 48¢¢ y 96¢d.

Para activar ficheros, pulsar CTRL - L. Aparece enton-
ces el mensaje: ARCHIVO=_

Una vez intreducido el nombre del archivo a enviar 6
recibir, aparece el mensaje:

(T)ransmite & (R)ecive ?

Si se pulsa "T", se lee el fichero del PC y se envia
por el canal serie. S5Si se pulsa "R", se escribe lo que se
recibe por el canal en el fichero. Se tiene por caracter
fin de fichero el CTRL-Z, que cierra el fichero automdtica

mente. También lo cierra pulsando CTRL-E de nuevo.

- Comando A: conversidn fichero hexadecimal a fichero bi

nario.
formato: A

Al ejecutar este comando aparecen los siguientes mensa-
Jjes: /FICHERO ASC-1 ?
FICHERO ASC-2 ?
Después de introducir los nombres del fichero ASCII y
del fichero binario a escribir, empiezan a aparecer en pan
talla, las posiciones y valores del disco.

Al final se presentan el nimero de errores 6 caracteres

I no hexadecimales encontrados en el fichero.

55
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Programa ASCBIN.BAS

- Comando a: convergifdn de buffer hexadecimal a fichero bil

formato: a direcc. inicial, direcc. final
ejemplo: ag, ¥
Al ejecutar este comando se presenta el mensaje:
FICHERO ASCII=_
Después de introducir el nombre del fichero binario a es
cribir, se convierte el bloque hexadecimal dél buffer desde
la direccidn inicial hasta la direccidén final y se envia al

fichero.

-~ Comando C: comparar ficheros.

formato: C
Al ejecutar este comando aparecen en pantalla los menga-

Jjes: FICHERO 1 A COMPARAR

i}

it

FICHERO 2 A COMFPARAR = _

Una vez introducidos los nombres de los ficheros hexade-
cimales, aparecen las posiciones reales dentro del disco.

Al finél se indican el nlimero de errores y la longitud del

fichero de menor longitud.

- Comando D: presentar posicionegs de buffer de memoria.

formato: D direcc. inicial, direcc. final.

ejemplo: DY, FF

- Comando L: cargar fichero en buffer de memoria.

formato: L direcc. inicial, direcc. final
ejemplo: 19, FF
Al ejecutar este comando, aparece el mensaje:
FICHERO A CARGAR = _
Una vez introducido el nombre del fichero a cargar, lee

I el primer caracter y lo guarda en la direccidén inicial, a—|
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Programa ASCBIN,BAS

l simismo los siguientes hasta el byte de direccidén final. ,
Si el fichero es menor que el bloque de memoria, se carga
entonces todo el fichero. Si né, carga sélo los primeros

bytes.

- Comando B: comparacidn y binarizacidn de dos ficheros h.

formato: B
Al ejecutar este comando aparecen los mensajes:

FICHERO 1 A COMPARAR

FICHERO 2 A COMPARAR = _
PICHERO DINARIO A GUARDAR = _
gue son los nombres del fichero hexadecimal enviado 2
veces, y el nombre del fichero binario resultado de la con
versién. Al final se presentan los numeros de:

X / X ERRORES / CARACTERES ESCRITOS
X / X ERRORES EN FICHEROS A/B HEXADLCIMALES.

- Comando 1: limpiar fichero hexadecimal.

formato: 1
Al ejecutarlo aparecen los mensajes:
FICHERO ASCII SUCIO = _
FICHERO ASCII LINMPIO = _
Una vez introducidos los nombres, se guarda en el fiche
ro limpio los caracteres hexadecimales del fichero sucio
(-9, A-F), el réétq es considerado error y se muestran al

final de la ejecucidn del comando.

- Comando M: mover memoria.

formato: M direcc. inicial, direcc. final, cuenta
ejemplo: Mg, FF,1¢

direcc. inicial: posicidén del primer byte del blogque a

Lgpver. __J
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Programa ASCBIN.BAS

r_— direcc. final: posicidn final del primer byte del blgjq
que a mover.

cuenta: nimero de bytes a mover.

- Comando S: substituir posiciones de memoria.

formato: S direccidn inicial, ...
ejemplo:  5¢¢,d@-¢l,0@-@2 < return>
direcc. inicial: direccidn del primer byte a substituir.

Para no variar el byte actual, pulsar ",",

- Comando s: guardar memoria en disco (save).

formato: g direcc. inicial, direcc. final
ejemplo: s@¢@d,FF
direcc. inicial: 12 direccidn del buffer a guardar en
disco.
direcc. final: dltima direccidn del buffer a guardar en

disco.

RECEPCION Y CORVERSION DE UN FICHERO HEXADECIMAL.,-

A continuacidén se muestra una forma de recibir un fiche
ro hexadecimal .2 veces y convertirlo a fichero objeto,
listo para ser grabado en EPROMsS.

>MODE COM2:96¢¢,N,8,2

>COrY COM2: MONITE,H@ (se envia el fichero)
> COPY CONi2: MONITE,H1 (se envia de nuevo)
>GWBASIC o (1lamada del intérprete)

LOAD "ASCBIN?

RUN
BUFTOP=512 (512 bytes para buffer)
CONANDO=1

FICHERO ASCII SUCIO = MOWITL.HY

L__ FICIERO ASCII LIKIIO = LONITE.H@E __J
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Programa ASCBIN.BAS

[_" COMALDO=1 _—1
FPICHERO ASCII SUCIO = LONWITE.H1
PICHERO ASCII LINPIO = MONITE.H1@

COMANDO=(C

FICHERO 1 A COLTARAR = NOWITE.H@®

11

FICIHERO 2 A CCONMFARAR = MOWITw.H1¢

COLIALDO=A
FICHERO A3C-1 ? NONITE,H@E
PICHERO AS5C-2 2 HMONITE.H@1
Este procedimiento es evidentemente largo, por 1lo que
en el Gltimo momento, un nuevo comando, el "B" (binariza--
cibén) hace la comparacidén de dos ficheros hexadecimales y
su conversién a binario. Indicando al final el nlmero de e
rrores. En caso de haber /X errores/caracteres escritos,
la conversidn seria buena.
Asi se podrian resumir los comandos anteriores:

COLIALDO=3

PIGIERO 1 A COMFARAR = MOWITL.H@

FPICHELRO 2 A COMFARAR = MONITE.H1

FPICHLLIO DBINARIO A GUARDAR = MONITE,BIN

@#/5281 LERRORES/CARACTERES ESCRITOS.
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10 CLS

20 ON ERR GOTO 2870

20 SCREEN 0,0:COLOR 7,0

35 REM messsssmooosoososooooooooommmmmsonm
6 REM  COMIENZO DEL FROGRAMA ASCRIN.

37 REM comssomsomosoms s s s s s S m s m e S e e
40 INFUT “"BUFTOF=";BUFTOF

50 DIM D& (BUFTOF)

130
160
170
180
190
200
210
220
280
260
270
280
00
Z10

430
460
470
480
490
B00
510
20
azE0
940
870
378
a80
390
HOO
éH10
20
&0
700
710
720
730
740
780
760
770
780
790
00
810
820
830
840
= }ale]
860
870
880
890

BUFFTRO=0:PRINT:FRINT"DIMENSIONANDO MEMORIA : "3
FOR N=0O TO INT((BUFTOF-1)/1024)
BUFFTR1=1024% (N+1) : IF BUFFTR1:BUFTOF THEN RUFFTR1=BUFTOF
FOR M=BUFFTRO TO BUFFTR1
D% (M)Y=CHR% (0)
NEXT M .
BRUFFTRO=M:FRINT HEX®(N+1)-+"K "j
NEXT N .
LOCATE L 1:FRINT:FRINT "COMANDO="y 5
Id=INKEY®: IF I#%="" THEN 260 .
IF I$=CHR$(27) THEN END
FRINT I%;
IF 14> "T" THEN 700
KEY OFF:CLS:CLOSE
FALSE=0: TRUE=NOT FALSE:CTLS$=CHR$(19) :CTLA%=CHR%(17) :CTLE#=CHR$ (%)
FRINT"FROGRAMA ASYNC. TTY"
LINE INFUT “"VELOCIDAD=",V%
OFEN "COM2:“+VE+" ,N,8,2" A5 M1
FAUSE=FALSE
I#=INKEY®%: IF I#="" THEN 320
IF I1$=CTLE®$ THEN 440
IF I$<>CHR$(27) THEN FRINT M1,I$:ELSE 230
IF EOF(1) THEN 370 -
IF LOC(1)>128 THEN FRINT R1,CTLS%;:FAUSE=TRUE
FRINT INFUTS®(LOC(1) Pl);
IF (FAUSE AND EDF (1)) THEN FRINT ki,CTLOS$;:FAUSE=FALSE
60TO 370
LINE INFUT"ARCHIVO="3;DSEFIL%
LINE INFUT“(T)RANSMITE O (R)YECIBE: ";I%
IF I%<>"R" THEN 570 ’
OFEN "0" M2,DBKFILS
I4=INEEY$: IF I4="" THEN 500
IF 1$=CTLE$ OR I%$=CHR$(27) THEN 620
IF EOF (1) THEN 480
IF LOC(1)>128 THEN FAUSE=TRUE:FRINTR1 ,CTLS%
I6=INFUTS (LLOC (1) ,PM1) sFRINTH2,I$; :FRINT I$g
IF FAUSE AND EOF (1) THEN FRINTR1 ,CTLGS;
G070 480
IF I4<>"T" THEN 450
OFEN "I" ,Mh2,DSEFIL®
WHILE NOT EOF(2) AND INEEY$<:>CTLES
I$=INFUTS (1 ,m2) :FPRINTRL, I$;
WEND
FRINT Rl,CHR$(28);
CLOSEMZ:FRINT:FRINT"WARNING: Cerrado fichero ";DSEFILS$
6OTO 370
IF I4<*"R" THEN 98B0
FRINT:INFUT "FICHERDQ 1 A COMFARAR=";F14%
INFUT "FICHERO 2 A COMFARAR="3;F2%
INFUT "FICHERO BINARIO A GUARDAR = "jF34
OFEN “I" . h1,F14%
OFEN “I" ,k2,F2¢
OFEN "0O" M3 ,F2$
N=0:E=0:1E1=0:E2=0; Bb=""
WHILE NOT(EOF (1) OR EOF(2) OR INFEY$=CHR%$(27))
GOSUR 2840:M%=""
GOSUR 2200:M$i=1%
IF EOF(1) DR EQOF(Z2) THEN B30
GOSUR 2900 :ME=ME+I%$
FRINT kI, CHR$ (VAL ("&h"+M$) ) ;
N=N-+1
WEND
CLOSE Pl (Me2,PM3
FRINTePRINT Eg"/7"sN3"= ERRORES / CARACTERES ESCRITOS."
FRINT E13"/";E2;"= ERRORES EN A/B."
GOTO 230
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975 REM
976 REM  COMANDO DISFLAY.

977 REM ssmmemmoossooscommmmso s s e

280 IF I4<>"D"THEN 1130

P90 GOSUR 27Z0:IF I4$=CHR$(27) THEN 2850

1020 GOSUR 2810

1040  WHILE DIRL <= DIR AND INKEY$<:CHR$(27)
1060 GOSUR 2750 )

1100 WEND

1110 GOSUR 650

1120 GOTO 250

1125 REM =esmooooomes s oo oo o oo =2 07 o w0 58 S5 50 o 5 S S S
1126 REM COMANDO SALVAR MEMORIA.

1127 REM sessosmocossmorns s mmm S S s m e s s

1130 IF I%$<x"s" THEN 1250

1140 GOSUR 2730: IF I$=CHR&%(27) THEN 250

1160 INFUT "NOMEBRE DEL FICHERD A GUARDAR = ";iF1l%

1170 OFEN "0O",hi,F1%

1190 WHILE DIR1<= DIR

1200 FRINT Pel,D$(DIRL);

1210 GOSUE 2750

1220 WEND

1230 CL.OSE R1

1240 GOTO 250 M
1245 REM B 3 R T T T N R O T S R SR SR T AR

1246 REM COMANDO MOVER MEMORIA.

1247 RE T R R AR R ST R e T T T P

1250 IF I$<{x"M" THEN 1330 .
1260 GOSUR 2720

1265 N=0:G0SUR 2810

1270 WHILE N<DIR AND INKEY$::CHR$(27)

1275 D$(DIR1)=D$(DIRZ)
1280 GOBUR 2730
1290 DIRZ2=DIRZ+1 :N=N+1

1210 WEND

17740 BOTO 250

1350 IF I$<:"8" THEN 1442

1360 GOSUB 2390: IF Is<x"," THEN 230
1370 DIR1 = DIR

1390 WHILE I$=",/"

1400 FRINT RIGHTS$("O"+HEX$ (ASC(DS(DIRL)) ), 2)5"—";
1410 GOSUER 2710:IF I$<:CHR$(27) AND N:«<>0 THEN D#(DIR1)=CHR%(DIR)
1420 DIR1=DIR1+1:IF DIR1=8XINT(DIR1/8) THEN FRINT:PRINT RIGHT®("QOO"+HEX$ (DI

F\'l),q')i": u;
1420 WEND
1438 GOTO 250 -

1439 REM =oocoono o mim e s o om o o on o mm 5 08 50 5 5 5 5 56
1440 REM COMANDO FILE ASC A FILLE EIN
1441 N s I 2 I I 5 TN T NS N BN RS IS S R SR mwmsmmammno

1442 THEN 1510

1446 FRINT: INFUT"FICHERD ASC-1"3;F14:IF Fl$=CHR$ (34)+CHR$(27)+CHR$(34) THEN 22850
1447 INFUT"FICHERO ASC-2";F24:IF F2$=CHR%(Z4)+CHR$(27)+CHR$(34) THEN 230

1448 OFEN "I" Mkl ,F1$:0PEN "0O" ,B2,F24%

1450 IF DIR1:0O THEN I$=INPUT$(DIR1,M1)

1452 E=0:N=0:Rg=""

145% WHILE (INKEY$<:>CHR®%(27)) AND NOT EOF (1)

1455 ISs=INFUT$(1,h1): GOSUR 2490

1460 IF F=0 THEN E=E+1:FRINT CHR$(7);5: GOTO 14%0

1463 C=R:IF NOT EOF(1) THEN I$=INFUT#(1,kl) ELSE 1490

1470 GOSUR 2490:1F F=0 THEN E=E+1:FRINT CHR$(7); ELSE C=CX1&+E
1480 GOSUE 2B840:FRINT m2,CHR$(C) ; s FRINT RIGHT®("0"+HEX$(C) ,2) 3
1482 N=N-+1

1490 WEND
1495 CLOSEM1 ,M2:605UB 3650 :FRINT E;" ERRORES."
1500 6OTO 230
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15(:)5 REM o s 2 e R R S
1506 REM COMANDO MEMORIA ASC A FILE BIN.
158507 REM ssomoomooosoosomosmos s s s mons

1510 IF I$<3"a" THEN 1660

1520  BOSUR 2730:IF I$=CHR$(27) THEN 250
1523 INFUT'FICHERD ASCII = ";Fi4

1526 OFEN"O",k1,F1%

1520  E=0: N=0:E$="":0=0

1540  WHILE (D<DIR) AND (INEEY$<¥CHR$(27))

1950 -I8=D$(DIRL): GOSUR 2490

1560 IF F=0 THEN E=E+1: GOTO 1410

1570 C=B:DIR1=DIR1+1:0=0+1:I%=D$(DIR1) :305UR 2490
1580 IF F=0 THEN E=E+1: ELSE C=CX16+B

1520 FRINT Ml1,CHR$(C);:G08UB 2840 :

1600 FRINT " "sRIGHT$("O"+HEX®(C),2) ; :B$=E$+CHR$ (C)
1610 DIRL=DIR1+1:N=N+1

1620 WEND

1630 CL.OSEM1

1640 FRINT E;" ERRORES."

14630 GOTO 280

1458 REM sssssomssooommemsoomsoooammmmsmos

1656 REM COMANDO LOAD.

1657 REM sssmomoscsomososoomssssom o mmeerns

1660 IF I$<:"L"THEN 1730

1670 GOBUR 2730:IF I14$=CHR%(27) THEN Z30

1680 INFUT “FICHERO A CARGAR = “iF1%

1690  OFEN "I1",k1,F1%

1693 N=03:G0SUE 2810

1700 WHILE NOT ECQF(1) AND N<=DIR

1710 D (DIRL)=INFUT$(1,k1):608UR 2730 :N=N+1:G0SUR 2770
1720 WEND

1728 GOSUR 34650

1730 CLOSERL:FRINT N3“ CARACTERES CARGADDS."

1740 GOTO 250

1745 REM oo oo e m o m o o o e m e o 0 0 55 50 5o o s 08 50 S S s

1746 REM COMANDO COMFARAR FICHEROS.

1747 REM sssocoommooomoosooomms o o s s s

1750 IF I$<:"C" THEN 1840

1755 PRINT

1760 INFUT"FICHERO 1 A COMFARAR = "3F1$

1770 INFUT"FICHERO 2 A COMFARAR = ";F2%

1780 OFEN "I",R1,F1ld%: OFEN “I" . m2,FZ24

1790 N=Q:E=0:COLOR 7,0:FRINT

1800 WHILE NOT (EOF(1) OR EOF(2) OR INKEY$=CHR%$(27))
1805 GOSUER 2840: I$=INFUTH(1,Mk1)

1810 IF I$=INFUT$(1,m2) THEN FRINT RIGHT$("O"+HEX$(ASC(I%)),2); ELSE E=E+1:COL
OR 2T ,0:PRINT RIGHT$("O"+HEX$(ASC(I%)),2);:COLOR 7,0

1820 N=N-+1

18Z0 WEND

1840 FRINT: FRINT E;"/"iN;"=ERRORES/CARACT. LEIDOS.":CLOSE ki ,hk2

1850 GOTO 250

1860 IF T&<x"1" THEN 280

1870 PRINT:INPUT "FICHERO ASCII SUCID = "3;F14$

1880 INFUT "FICHERO ASCII LIMFIQ = “;F2%

1890 OFEN "I",hl,F1$:0FEN "O" ,R2,F2%

1900 N=0:E=Oi1R$=""

1910 WHILE NOT EOF(1) AND INEEY$<*CHR$(27)

1920 GOSUR 2840: I$=INFUT$(1,hl) :6OSUR 2490 :N=N+1

1930 IF F THEN FRINT RIGHTS("O"+HEX$(ABC(I%)),2);:PRINT Rm2,1$;:60TD 1960
1740 COLOR O,7:FPRINT CHR$(7) ;RIGHTS("O"+HEX$(ASC(I%)),2)1:COLOR 7,05E=E+1
1960 WEND

1970 CLOSE ki, Mh2:G08UR Z650:FRINT Ez"/";N;"= ERRORES / CARACTERES LEIDOS."
1980 GOTO 250

1990 GOTO 250

2470 REM =srosmmmme s o oo o o m o o w50 50 50 s s 8 0 28 SR AR i A

2475 REM  RUTINA CONVERSION ASC — BIN.

24680 REM sssosnsssssomosooosrmomrmssmmnmm e

2490 IF I$<"0" THEN F=0:RETURN

2B00 IF I$<="9" THEN B=ASC(I%$)-48:F=-1:RETURN

2510 IF I$<"A" THEN F=0:RETURN

2820 IF Is<="F" THEN B=ASC(I4$)-358:F=-1:RETURN

23370 IF I$<"a" THEN F=0:RETURN

2840 IF I$<{="f" THEN B=ASC(I%)-87:F=-1:RETURN

2550 F=0:RETURN

#
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2860
2070
2880
2390
2600
2610
2620
26E0
2650
2670
2680
2690
2700
2708
2706
2707
2710
2720
2720
2740
2750

REM =sooommoomstmmmes o 1 R D R S S T SR SR RN Em R I

REM RUTINA LECTURA DIRECCION HFX.

REM =m==smompsmomosrmessromocoss st e s

GOSUR 2620:DIR=VAL("&h"+RIGHT®(DIR%,4)):IF DIR<0 THEN DIR=DIR+&(553Z6!

IF DIRFBUFTOF THEN FRINT CHR&(7);

RETURN

DIR$="":1%=INKEY®%:N=0O

WHILE I#®<>"," AND I$<>CHR®(13) AND I% CHR%(”7)
GOSUR 2490:IF F THEN FRINT I$;:N=N+1:DIR$=DIR$+I%
I$=INKEY$

WEND

FRINT I%;

RETURN

REM sooms oo oo o o o o0 o0 o0 o 00 i S o S 2 S D S I e S I

GOSUR 2620:DIR=VAL("&H"+RIGHT$(DIR$,¢)):RETURN

GOSUE 2590:IF I$«<:CHR%(27) THEN DIRZ=DIR ELSE RETURN M

GOSUE 2590:IF I$<:CHR$(27) THEN DIR1=DIR ELSE RETURN

GOSUE 2590:RETURN

IF DIR1=16XINT(DIR1/16) THEN BGOSUE Z6S0:FRINT HIGHT$("UUU"+HEX$(DIR1) A"

1] g :B‘bA N1}

2760
2770
2780
2786
2790
2800
2810
2820
2830
2836
2840
2850
2860
2870
2880
2900

FRINT ° ";RIGHT$("0O"+HEX$ (ASC(D$(DIR1))),2);

E$ = B$ + D$(DIR1):DIRl= DIR1+ 1

RE TURN

REM FRESENTACION K RYTES

IF DIR1=1024XINT(DIR1/1024) THEN FRINT DIR1/1024;"K "
RETURN

E$="":IF DIR1<>1&6XINT(DIR1/16) THEN FRINT RIGHT$("000"+HEX$(DIR1),4);"
RETURN

END

REM PRESENTACION DIRECC. N

IF NEHLI6XINT(N/L6) THEN RETURN

GOSUE Z650:FRINT RIGHTS (MO00"+HEX$ (N) (4) 5"z " ;

RETURN

PRINT "ERROR";ERR;" EN LINEA ";ERL

END

I$=INFUTS$(1,P1) :GOSUR 2490: IF NOT £ THEN IF NOT EOF(1) THEN E1=E1+1:G0TO 2

o

200 ELSE RETURN

2910
2920

Je=Id
I$=INFUTS(1,k2) :B0SUR 2490:IF NOT F THEN IF NOT EOF(2) THEN E2=E2+1:60T0 29

20 ELSE RETURN

2930
2940
I620
EAI0
2640
E650
JHEQ
2LT70
2680
TE90
Z700
3709
710
E720
IT7E0O

IF J#=I% THEN FRINT I%;: RETURN

E=E+1: COLOR 2Z,0:FRINT "?"::COLOR 7,0:60T0 2900
REM =2 om m o o o e o i o 50 55 57 10 o 5% 153 160 000 % 800 50 0 1t 0 08 K00 5 I

REM RUTINA FRE?ENTACIDN DE B$

REM
FRINT TAR(S6);

FOR M=1 TO LEN (E%)

D=ASC (MID% (B%,M,1))

IF D32 THEN COLDOR 0O,7:FRINT CHR$(D+44);:60T0 3I70%

IF D<127 THEN COLOR 7,0:PRINT CHR%(D);:G0T0O 3710

IF D£160 THEN COLOR 16,7:FRINT CHR$(D-64);ELSE COLOR 23,0:FRINT CHR$(D-128)

COLOR 7,0
NEXT M
FRINT s Bg=""
RETURN
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Configuracidn serie (canales

Hardware

del SDC-85

1 v 2) del SDC-85:

SDC-85

—

(DB-25)

R5-232c¢

RxD 2 p—(in) °

T%xD 3 —(out) ! (=)
TS 4 —— (in) 2

RIS 5 —(out) ! (%)
DTR 6 | (out) ! (+)
GED 7 |—

DSR 2¢ (in) 7

Configuracidn paralelo (entrada y salida) del SDC-85:

L

salida Centronics

STR
D¢
D1
D2
D3
D4
D5
D6
D7

ACK 1¢

BUSY 11

GID 13

v 0N oUWy

— (out)!
— (out)!
—— (out)!
—— (out)!
—— (out)!
——=— (out)!
e (out)!
— (out)!
— (out)!
~— (in) ?

~—-—(in) ?

SDC-85

66

(DB-25)

entrada Centronics

STR

D@
D1
D2
D3
D4

~—— (in)
~—— (in)
~— (in)
~— (in)
<~ (in)

~— (in)

D5
D6
D7
ACK 19
BUSY 11
GKD 18

=T s IR B NG B S W I

+— (in)
~—— (in)

~— (in)

SDC-85

o) en) ) 6D ex)  e) e

[Lv]

?

— (out)!
——= (out)!

|
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Hardware del 3DC-85

r_- Descripcidén y funcionamiento del SDC-85:

Alimentacidn:

-

el SDC-85 se alimenta con +5v. y GND para

la circuiteria TTL y+12v., y -12v. para la comunicacidén RS-

232c.

Capacidad y direccionamiento de memoria.

De los 64 Kbytes que se pueden direccionar, el SDC-85 u-

tiliza los primeros 16 Kbytes, de los cuales 6 Kb. son ROM

(memoria de sdlo lectura) y 6 1/2 Kb. son RAM (memoria lec-

tura-egscritura) y se distribuyen asi:

lapa de memoria del SDC-85:

)

I'FirFh
Ilo disponible. '
Ampliable por T
Hardware. Agddh
RAII LIBRE. 3FFFh
6 Kbytes.
28¢¢h
o direccionable 27TFFh
21¢pgh
2@FFh
RAM programa
Ionitor
2¢@dh
1FPFrh
Jo direccionable
19¢¢h
18FFh
RALL 1libre, 256 bytes
18¢¢gh
1T7FFh
PROGRALA MNONITOR
(EPROM) 6 Kbytes.

67
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Hardware del S5DC-85

Blogue Tipo de memoria

ggegh - @TFFh 2%b.
¢8¢gh - ¢FFFh 2Kb.
1¢¢ggh - 17FFh 2Kb.

EPROM 2716
EPROM 2716
EPROM 2716

18¢gh - 18Frh 1/2 Kb. RAM libre (8155 )

2¢ggh - 2¢g5Ah RANM

libre

2@¢5Ah - 2¢7Eh Stack Monitor (24 b.)
2¢TFh - 2¢FFh Data Monitor (144 b.)
28¢¢h - 2FFFh 2 Kb. RAM libre 6116.

3¢@@gh - 37FFh 2 Kb

38¢¢h -~ 3FFFh 2 Kb. RAM libre 6116.

4000h -~ FFFFh Sin

asignar,

Direccionamiento de puertos.

Al igual que la memoria, de los FFh (256d4.) posibles

,_1

puertos, se direccionan sdlo los 4¢h (64d.) primeros, los

cuales se distribuyen asi:

Puerto
#gh Puerto de datos de la USART @.
@lh Puerto de comando/status de la USART .
@8h Puerto de datos de la USART 1.
@9h Puerto de comando/status de USART 1.
18h Puerto de comando/status del 8155B.
19h Puerto A libre, del 8155B.
1Ah Puerto B de microswitch de configuracidn.
1Bh Puerto C de microswitch de veloc. transm,
10h — Timer low,  pe1oj x 64 de la USART ¢ - 1
1Dh Timer high,
2¢h Puerto de comando/status del 8155A.
21h Puerto A :LP: entrada al 8155A.
22h Puerto B :LP: salida del 8155A.
23h Puerto C :LP: control del 8155A.
24h Tiger low, trap del uP.8¢85.
25h Timer high,
3@-FFh sin asignar.

A continuacidén se muestra el diagrama de bloques de

egtructura interna del SDC-85.

L

68
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MEMORIA DEL SISTEMA
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Hardware del SDC-85

[ Sistema de interrupciones del SDC~85.- _—1
Interru Direc. | Priori | . . 2 tipo de
cidn.”’ £ salto | aad. — | Bjecuclon. disparo
RESET ggh 1 Reset del sistema nivel bajo
TRAP 24h 2 Paso a paso sub. y alto
RST 7.5 3Ch 3 Reinicializacidn flanco sub.
RST 6.5 34h 4 JMP 2@ET nivel alto
RST 5.5 2Ch 5 JMP 2¢E4 nivel alto
INTR - 6 No utilizada ' nivel alto

TRAP: es utilizada para la ejecucién paso a paso del

programa Monitor, a través de su conexidn con el timer del

8155 .
TRAP TIMER
8155

MICROPROCESA-

OOR 8085 WR RD 1o/M 1

ADB~AD7 < Bus de datos {\[

. Om
RD
10/M
CLK

RST 7.5: estd cnectada a un pulsador, el cual solicita
la interrupcidn. En el programa Monitor se usa para inter--
cambiar los valores

FLAF"‘*""' CLDFLG
BUFLV-=~—= CLDBLV (
' BUFHV-;———>?'CLDBHV } Buffer de Spooler

Esto sirve para congelar momentineamente la actividad
del SDC-85. Para ello seria necesario haber reseteado el

gistema pulsando:

|RESET |- [RST 7.5| - [RESET]

L—— De lo contrarig el resultado seria impredecible al te:_J

73
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Hardware del SDC-85

Ilos nuevos valores, numeros aleatorios.

2209

KR

Tut

MICROPROCESA -
DOR 8085

RST 15

GND

b

—

HOLD, INTR, RST 6.5, RST 5.5: estén puenteados a @ v.

(inhabilitadas) y su uso estd a disposicién del usuario, co

locando en memoria la instruccidn y direccidn de salto:

RST 6.5
RST 5.5

2¢ETh - 2¢ESh
2¢E4h - 2(E6h

En resumen el aspecto de las interrupciones

Juntas es el giguiente:

L

74

MICROPROCE -
SADOR 8085

HOLD

INTR
RST 6.5
RST 55

GND

),z

anteriores

realizada por ULPGC. Biblioteca Universitaria, 2008
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Hardware del SDC-85

|

TRAP

MICROPROCESA*~
DOR 8085

RST 7.5

TIMER

WR RD 10/M (LK

8155

AD0-AD7 [ "BUS DE DATOJS,]
\

| HOLD

| INTR

RST 6.5

RST 55

Configuracioneg RS-232c¢c y Centronics de diversos termina-

les y periféricos.-

RS - 232 ¢
Sistema de desarrollo KDS-221
(DCE)
Pro.GND 1
- TxD 2 f——— (out)! (-)
RxD 3p——(in) ?
RTS 4 (out)! (+)
CTS S5p—— (in) ?
DSR 6p——(in) ?
GND 7
TXCLK 15—
RxCLK 17 F—=——
DTR 2¢ | — (out)t (+)

75

Terminal HP-2645

TxD
RxD
RTS
CTS
DSR
GND
DCD

N0 P WP

11
DTR 29|

(out)! (-)
(in) 2
—— (out)! (+)
=—— (in) ?

~—— (in) *?

e—— (in) ?

——(out)! (-)

— (out)! (+)

realizada por ULPGC. Biblioteca Universitaria, 2008
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(DCE)

Wisdom PC/XT:
Chasgis

GID 1

TxD 2

RxD 3

RTS 4

¢rs 5

DSR 6

GND 7

DCD 8
12v. 9
-12v.1¢
DTR 2¢

RI 22

— (out)! (=)

(in) %
—— (out)! (+)
fe——— (in) ?
le—— (in) ?
fe—— (in) 2

R

——— (out)! (#)

Plotter DXY-1¢1 :

(DTE)

RxD 2 je=————(in) °
TxD 3 (out)!
CTS 4 (in) 2
RTS 5 (out)!
DTR 6 t——(out)!
GND 7

DCD 8 pe——(in) *?

19 -5;-(out)! (+)

DSR 2¢ |———~(in) ?

76

Equipos y configuraciones.

-

Terminal Televideo:

(DTE) - canal 1mpresora -

Frame
GND 1

RxD
TxD
CTS
RTS
DTR
GND

DCD
Speed in
dicatof—lz

QN ot W

DSR 2¢g

Speed
select 23

e—— (in) ?
—— (out)!
«—— (in) ?
——s(out)! (+)
- (out)! (+)

———(out)! (+)

realizada por ULPEC. Biblioteca Universitaria, 2008
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Televideo =~ Plotter DXY

(canal orden.)

T™xD 2 2 RxD
RxD 3 3 TxD
RTS 4 4 CTS
CTS 5 5 RTS
DSR 6f M 6 DIR
GND 7 7 GND
DCD 8 8 DCD
11 11
19 19
prr 2¢g H Uog psr

RS-232c¢

SDC-85 - Impresora TRS-8¢
STR 1 1 STR
Dg 2 2 D@
D1 3 3 D1
D2 4 4 D2
D3 5 5 D3
D4 6 6 D4
D5 7 7 D5
D6 8 8 D6
D7 9 9 D7
ACK 1¢ 1¢ ACK
BUSY 11 11 BUSY
GND 18 17 GND
(DB-25) (Centronics)

L

77

IDquipog y contfiguraciones

—

Televideo - DPlotter DXY
(canal impresora)

RxD 2 2 RxD
TxD 3 ] 3 TxD
¢TSS 4 - 4 CTS
RTS 5 5 RTS
DTR 6 6 DTR
GND T 7 GND
DCD 8 8 DCD
11 11
19 19
DSR 2¢ ' “2@¢ DSR

Re-232c¢

realizada por ULPGC. Biblioteca Universitaria, 2008
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Equipos y _configuraciones

[—— CENTRONICS ——1

Impresora TR3-8¢ (entrada) Ordenador Wisdom PC/XT
(salida)

STR 1 (in) 2 (+) STR 11—
D@-DY 2-9}— (out)! Dg-DT7 2-9 |F—
ACK 1§ — (out)! iCK 1¢ ———
BUSY 11 —— (out)! v BUSY 11—
PI 12 /— PE 12 pb—
on/off lind | SLCT 13 ——
SELEC 13 —(out)! LAUTCFDXT 14 |
GND 17 | ERROR 15 ——
Voo 18 —— INIT 16 F——
TRIVE 31 —— SLCT IN 17—
TROLT 32 b—o GHD 18-25 [———

Conexiones minimas entre terminales y periféricos.-

realizada por ULPGC. Biblioteca Universitaria, 2008
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SDC-85 - Terminal HP ‘Sist.Desarr. -  PC/XT
RxD 2 2 TxD TxD 2:><: 2 TxD
TxD 3 3 RxD RxD 3 3 RxD
CTS 4 4 RTS : RTS 4 4 RTS
RTS 5} 5 CTS CTS 50 1 5 CTS
DTR 6 6 DSR DSR 61 t1 6 DSR
GND 7 T GND GND 7 T GHND
DCD 8 8 DCD DCD 8 8 DCD
11 11 114] |1
19 19 ' 19 19

DSR 2¢ 2¢ DTR DTR 2¢ f2¢ DTR
RS-232c¢ RS~232c | -

78
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Hardware del SDC-85.

Componentes del SDC-85.-

1

—

A continuacidn se muestran los componentes electréni-

cos del montaje del SDC-85:

L

- Cantidad -

1

S~ A~ D W H O DN D

12

15

H o~ 0y YW

18

Componente

8¢85 Microprocesador
8251  USART
1488 Conversor de tensidn
1489  Conversor de tensi én
1400 Puertas Nand.
74138 Decodifiéador
7404  Puertas Not
2716  EPROM 2 Kbytes x 8.
6116 RAM 2Kbytes x 8.
DB-25 Conectores RS-232.
espadines
separadores
pulsadores
uswitch - 8 microinterruptores
uswitch - 3 microinterruptores
resistencias 1/4 w.
zécalos 40 pins.
n og
n 24
" 14 "
Placa de circuito impreso.
condensadores 0.1 uF.

condensadores 1 ufF.

Esta lista estd valorada actualmente en unas 19.9@¢ Is.

|
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APENDICE A:

Sistema operativo ISIS I
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Apéndice A: Sistema operativo ISIS II.

| sIsmmds OPERATIVO ISIS II.- - T

Este es el sistema operativo del Sistema de Desarrollo
Intellec Series II: MDS-221 de Intel.

Formato de nombre de fichero / perifériwm :

taparato:nombre del fichero.extensidn
L_ L 1-3 caract. alfanum.
1

-5 caracteres alfanuméricos.

2 caracteres alfanuméricos preestablecidos
ej emplo: : PP MOLITE,HEX

Nombres de periféricas del sistema.

:PP: hasta :P9: unidades de disco (drive).

:TI: Teclado de teletipo (teletypewritter input).

:T0: Impresora de teletipo ( teletypewritter output).

:TP: Perforadora de papel (teletypewritter punch).

:TR: Lectora de cinta de papel (teletypewritter reader).
:VI: Teclado del video terminal (video terminal input).
:VO: Pantalla del video terminal (video terminal output).
:HP: Perforadora alta veloc. (high speed paper tape punch)
:HR: Lectora de alta veloc. (high speed paper tape reader)
:LP: Impresora paralelo (line printer).

:CI: Consola de entrada genérica (console input).

:CO: Consola de salida genérica (console output).

:BB: Aparato inexistente (byte bucket).

Edicidn de linea: 122 caracteres=longitud mdxima.

RUBOUT: ©borra el caracter precedente.

Control-P: pulsada antes de un caridcter de edicidn, permi-
te su entrada en la linea de edicidn.

Control-R: pfesenta el contenido actual de la linea de edi
cién.” _

Control-X: borra el contenido entero de la linea de edi--
cidén. Presenta "&#" y <CR>.

Control-Z: introduce fin de fichero al sistema. No cambia
la pantalla. Borra la linea de edicidn.

Presentacidén de error:

ERROR nnn USER PC mmmm
ne de error-J L nimero de contador de programa

I cuando ocurrid el error. l
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Apéndice A: Sistema Operativo ISIS II.

ERROR 24: STATUS=@@nn ng¢ de error.
D=x T=yyy S5=222
direccidn del sector
direccién de pista.
numero de unidad de disco.

Organizacidn del disco.-

Disco flexible: 77 pistas/disco.

Simple densidad: 26 bloques/pista.

Doble densidad: 52 bloques/pista. 128 Pytes/bloque

Disco duro: 8¢¢ pistas; 36 sectores/pista;
128 bytes/sector.
Contenido de directorio de disco:

2¢@ entradas (disco flexible)
992 entradas (disco duro).
* Nombre del fichero.
* Numero de bloques por fichero.
# Wumero de bytes por fichero.
® Atributos.

Blogues: nimero de bloques dado el nimero de bytes =

B = INT ( 63 % (1/128)/62 ) +1
numero de bytesg.
numero de bloques.
Atributos:
Invisible: el fichero no es listado en directorio.
Write protected: el fichero estd protegidb contra escritu
ra.
Format: es copiado en el nuevo disco al formatear con
IDISKE 6 FORMAT.
System: es copiado en el nuevo disco al formatear con
IDISK 6(FORMAT.especificando la opcidn "g",

Generacidén de nombres de ficheros:

% : equivale a cualquier cadena de caracteres. °

Nombre.,% : ficheros de un nombre y cualquier extensidn.
*.extensidén : ficheros de una extensidn y cualquier nombre.
* % : cualquier fichero.

ejemplo: AB%,HEX

? : equivale a un caracter.

ejemplo: A??.HEX __J
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Apéndice A: Sistema Operativo ISIS II.

l Comandos: gintaxis: <comando><pardmetro> I

Comandos de mantenimieinto de disco:

IDISK -~ comando de formateo de disco. _
gintaxis: IDISK <unidad><etiqueta>[<opciones>1
<unidad>: numero de unidad de disco.
<etiqueta>: nombre designado al disco.
digco del sistema.

<opcioneg>: S
P
FROM n = nuimero de unidad con ficheros de formato.
ejemplo: IDISK :F@:SYSTE.PLM S
SYSTENM DISK
LOAD QOUTPUT DISK, THEN TYPE (CR).
LOAD SYSTEM DISK, THEW TYPE (CR).

parada en sistemas de unidad simple.

FORMAT - comando de formateo de disco.
sintaxis: FORMAT <unidads><etiquetas[<opciones>]
<unidad>: numero de unidad de disco
<etiqueta>: nombre designado al disco.
<@pciones>: A copia todos los ficheros en disco nuevo.
S
FROM n

it

i

copia sdlo los de atributo System.

h

unidad con los ficheros necegarios en for-

mateo.
ejemplo: FORMAT :Fg:JUGO.Jg@

FIXHAP - mapa de sectores malos de disco duro.
sintaxig: FIXMAP <unidad>
<unidad>: n? de unidad de disco donde va a operar:
ISIS II MAP FIXER Vx.y
comandos:
(M) Mark <direcc. disco>: cambiar estado de sector de bue-
no a malo.
(F) Free <direcc. disco>: cambiar estado de sector de malo
a bueno. '
(L) List [<nombre de fichero>] : listar sectores malos.
(C) Count : lista numero de sectores malos.
(R) Record: registra los cambios hechos por Mark y Free.
(Q) Quits: salir al ISIS II sin guardar cambios.
(E) Exit: registrar cambios y salir al ISIS II.
¢direcc., disco>: <pista><sector>[T]
((1-199)-J L-—-grupo de 36 sectores

| (1 - 144) N
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Apéndice A: Sistema Operativo ISIS IT..

r—— Comandos de ejecucidén de programas.- —_1

Nombre del fichero = directa ejecucidén del programa.
DEBUG - ejecucién de programas bajo monitor.
gintaxis: DEBUG <nombre de programa>[<parémetros§]
<nombre de programa>: nombre del fichero ejecutable.
< pardmetros>: pardmetros normales del programa.
G8 : salir del Nonitor al Sistema Operativo ISIS II.
ejemplo: DEBUG LIST FILIE,TXT.

SUBMIT - ejecucidén no interactiva de programa.

sintaxig: SUBMIT <n6mbre>[$extensién>][(<parémetro g>,
... ,<parametro 9>)].
<nombres{ .<extensidén>]: fichero conteniendo la secuencia
de definicidn. Si se omite la extensidén se supone ".CSD".
<pardmetro n>: valor del pardmetro formal.
%n : parametros formales (@<n<9).
Control-P = caracter literalizante. Por ejemplo, delante
de "%" no lo interpreta como pafdmetro formal.
Control-E = devuelve el control al teclado del Sistema de
Desarrollo y viceversa,

ejemplo: PLM8@.CSD :
PLM8Y :Fl:%@.%) DEBUG XREF PRINT (:F3:%@0.LST) DATE %2
SUBMIT PLMB@(PROG1l,SRC,'9 SEPT 78')

Comandos de control de ficheros.-

DIR -~ listado de directorio de disco. _
sintaxis: DIR [FOR <fichero>][TO <fichero de listadov]
[<opcioness]
<fichero>: fichero o grupo de ficheros (¥ 6 ?) cuya entra-
da de directorio es listada.
<fichero de listadg»: fichero que contendrd el listado.
<opciones>: ¢-9 unidad de disco (:F@:,...,:F9:) a listar.
I: lista todos los ficheros, incluso los invi
sibles.
(fast). Lista sdlo el nombre del fichero.
: lista con formato de simple columna.
lista sectores usados / disponibles.

=

H N O

parada para introducir disco.
LOAD SOURCE DISK, THEN TYPE (CR).
LOAD SYSTEM DISK, THEN TYPE (CR).

L_ﬂ ejemplo: DIR —_J
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Apéndice A: Sistema Operativo ISIS II.

{jEIRECTORY OF name.ext __]
NAME LEXT BIKS LENGTH ATTR NAME .EXT BLKS LENGTH ATTR
PROGA HEX 75 9263 W SUMS 51 6357

126

936/2002 blocks used.
ejemplo: DIR I FOR ISIS.* TO :LP:

COPY - copiar un fichero.
gsintaxig: COPY <fichero entradal>[,...,<fichero entra-
da n>]TO <fichero salida>[<opciones>]
<fichero entrada>»: fichero de lectura a copiar.
<fichero salida>: fichero a ser creado 6 recreado, 6§ peri-
férico de salida. Si ya existe:
<fichero de salida> FILE ALREADY EXISTS,
DELETE %
y 8i estd protegido contra escritura
<fichero de salidaypy, WRITE PROTECTED.
<opciones>: U (update). Evita el mensaje "ALREADY EXISTS",
el fichero se reabre y se amplia en vez de borrarse.
S Copia s6lo los de los atributos System.
N Copia los que no tengan atributo System ni
Format.
P Pausa. Parada para cambiar de disco.
LOAD SOURCE DISK, THEN TYPE (CR).
LOAD OUTFUT DISK, THEN TYPE (CR).
LOAD SYSTEW DISK, THEN TYPE (CR).
Q (Query). Pregunta antes de copiar.
COPY <fichero entrada> TO <fichero salidad ?
C Asigna a <fichero salida> los atributos de
<fichero de entrada>
B (Brief). Evita el mensaje "ALREADY EXISTS",
bqrré el fichero anterior y lo recrea con los
nuevoé.datos.
ejemplos: COPY CHAP1l,CHAP2,CHAP3 TO BOOK.
APPENDED :FP@:CHAP1 TO :F@:B00K
APPENDED :F@:CHAP2 TO :P@:BOOK
APPENDED :F@:CHAP3 TO :F@:BO0K
COPY BOOK TO :LP:
COLY *,% TO :F@:
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Apéndice A: Sistema Operativo IST§ II.

f—— HDCOPY - Copia de pistas de disco duro. -]
gintaxis: HDCOPY <unidad 1> TO zunidad 2>\BACKUP
<unidad 1> :ndmero de unidad fuente de la copia (§ - 1).
<unidad 2>:ndmero de unidad destino de la copia (f - 1).
BACAUP : copia disco unidad 1 a ¢ y viceversa.
Lirrores de disco:
DISLE-ERNRCOLR~-UNABLE TO READ FROL SOURCE DISK OK DRIVE Y.
LOGICAL ADDRESS (%tt,sss), STATUS = nnnn.

DISk ERROR UNABLLE TO WRITE TO DeSTINATION DISL ON DRIVE W

LOGICAL ADDRESS (ttt,sss), STATUS = nnnn.
ejemplo: HDCOPY 1 TO ¢
HDCOLY BACKEUY

DL TE - borrar un fichero del disco.
sintaxis: DELETE <ficherol>[Q][,...,<fichero n>][IJ
<fichero n>: nombre de los ficheros a borrar.
Q : pregunta para confirmar el borrado.
Errores : fichero, HO SUCH FILE,
fichero, WRITE FROTECTED,
ejemplo: DBLETE CHAr?,.%¥

RENAME - renombrar un fichero de disco.

sintaxis: RENAME <nombre anterior> TO <nombre nuevo>
<nombre anterior>: fichero existente a renombrar sin atribu
to "WRITE PROTiCTED™ ni "FORMAT™.
<nombre nuevo>: nombre a ser asignado. Si ya existe pregun-
ta si lo borra 6 no:
<nombre nuevo>, ALRBEADY BJISTS, DELLTE?

ejemplo: REFAME TiXT,BAK TO TEXT.OLD

ATTRIB - cambiar / presentar atributos de fichero.

g ntaxis: ATIRID < fichero>l<lista de atributos>][q]
<fichero>: nombre del fichero cuyos atributos van a ser cam
biados. S
<lista de atributos>:

Ig~I1: Reset set del atributo "invisible".
Wp-Wls: Reset set de atributo "Write protected™.
Pg-T1l: Recet & set de atributo "Format",
S@P-S1: Reset & set del atributo "System".
Q@ : espera a confirmar el cambio de atributos.
<fichero>, [NODIFY ATTRIBUTES ?
L~_ ejemplo: ATTRIB PROGA.% W1 __J

Oy On
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Apéndice A: Sistema Operativo ISIS IT.

‘ - Comandos de conversidén de c6digos.- l

BINOBJ - conversgidn médulo objeto binario a absoluto.
~ sintaxig: BINCBJ <fichero bin> TO <fichero abs>
<{ichero bin>: fichero conteniendo formato binario absoluto.
<fichero abs>: fichero conteniendo médulo objeto absoluto e
jecutable bajo ISIS II.
ejemplo: BINOBJ PROGA.BIN TO PROGA,OBJ

HELOBJ - conversidn cddigo hexadecimal a objeto absoluto
sintaxis: IIEXOBJ < fichero hex> TO <fichero absoluto>
[30ART (direceidn)]
<fichero hex>: fichero de c6digo objeto en formato hexadeci
mal.
<fichero abs>: fichero conteniendo médulo objeto absoluto
para ser ejecutado por ISIS II.
START(direccidn): direccidn de la 12 instruccidén a ser eje-
cutada.
ejemplo: HEXOBJ PRINLL,HEX TO FRIME OBJ START (32¢¢H)
OBJHEL - conversidn cédigo objeto absoluto a hexadeci-
mal, sintaxis: OBJHEJL <fichero abs> TO &fichero hex>
<fichero abs>: fichero con mdédulo objeto absoluto.
<lichero hex>: fichero con conversidn hexadecimal.
EDITOR D TEXTOS:

Control-C: avborto de comando.

Control-R: impresidén de linea actual.

Control-X: cancela la linea actual.

Rubout: corregir letras (ilegible)
sintaxis: HDIT <FICHELO 1> [T0 <fichero 2>)

<fichero 1»>: fichero a editar.

<fichero 2>: nombre del fichero 8 periférico resultado.de la

edicidn. Si no es aportado se guarda en <fichero 1>.
ejemplo: LDIT :HR: TO :Fl:ASSY.SRC

B -~ Comando de principio de texto (Begin).
sintaxis: B$$ o

Z ~ Comando de fin de texto
sintaxis: Z$$

L ~ Comando de salto de n lineas.

gintaxis: [n]L:by ejemplo: =5L$b
C -~ Comando de salto de n caracteres.
| sintaxis: [n]ogd ejemplo: -10@CH% ]
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Apéndice A: Sistema Operativo ISIS IT.

Comando de busqueda.
sintaxis: F texto $$ ejemplo: FLOOP1l{d

Comandos de texto.-

Comando de insercidn.

sintaxis: I texto $% ejemplo: IK$H
Comando de substitucidn.

sintaxis: S viejo texto [§ nuevo textol %
ejemplo: SJIMPHCALLYH

Comando de borrado de n caracteres.
ejemplo: =-1@D§d
Comando de eliminacidén de n lineas.
ejemplo: PLAKSS

sintaxis: [n)]D3%

sintaxis: [n]K$$

Presentando un fichero.-

Comando de presentacidn de n lineas
sintaxis: [n] TS ejemplo: BS@@PTHE

Terminando una sesidn.-

Comando de salida del editor y salvar edicidn.
sintaxis: E$$

Comando de salida al ISIS II.

sintaxis: Q3%

Comando de escritura en disco de n lineas.
sintaxis: [n]W$$ ejemplo: 25WHé

Léyendo datog del disco.-

Comando de apéndice de 5@ lineas. ,
sintaxis: A$SH ejemplo: AAAJH (154 lineas)

Determinando espacio de memoria disponible.-

Comando de memoria.

nnnn - CHARACTER(S) AVAILABLE IN WORKSPACE.
gintaxis: M$d .
Iteraciones de .comandos: (<>)

ejemplos: Bl@@F<SXLHLOOPCNTHH dipdh
18@<3C2<5CD>L>$$
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Apéndice A: Sistema Operativo ISIS II. -

r_: LINK: Comando de combinacidn y suma de médulos objeto._~1
_ sintaxis: LINK <lista entrada> TO <fichero salida>
[< controles>]
<lista entrada>: 2 posibleg;
<fichero>[(<médulo 1>, ..., <médulo n>)]
FPUBLICS (<fichero 1>, ...,<fichero n?»)
<fichero salida>:fichero objeto absoluto resultante.
<controles>:
MAP : ge produce el mapa de la memoria.
NALE(<nombre de médulo>): asigna nombre al médulo resultan
te. '
PRINT (<fichero>): especifica el fichero con el mapa del
lincado. Por defecto es :CO:. '
ejemplo: LINK FILNAM.EXT, PROG.LIB (TRIG), PROG.LIB &
*% PUBLICS(TANSTAL,AFL) TO SHIP.WRK &
¥ NANE(CELESTIGATION) MAP

LOCATE - comando de localizacidn de ficheros objeto. »
sintaxis: LOCATE <fichero entrada>| TO <fichero salidaﬂ
[<controles>]
<fichero entraday: fichero con el c6digo objeto relocaliza
ble.
<fichero salida>: fichero con el médulo objeto absoluto.
<controles>: una 6 mas palabras clave de control:
MAP: el mapa de memoria es listado en periférico de
listado: B
P = pdgina relocalizable.
I
A = absoluto
COLUMNS(n) : n=1,2 § 3. Nimero de columnas en la tabla
de simbolos.
PRINT(fichero): fichero de listado de LOCATE.
SYMBOLS: lista los simbolos locales del médulo.
LINES: los ndmeros de linea y nombre de los mdédulos de

byte relocalizable.

en pédgina relocalizable.

entrada son incluidos en la tabla de simbolos.

PUBLICS: los simbolos publicos son incluidos en la ta-
bla de simbolos.

PURGE: n¢ de linea, simbolos locale s, nombres de mdédu-
lo y simbolos publicos son borrados del médulo final.

ORDER{secuencia de segmentos): establece el orden de
L_}os segmentos. Por defecto eg: CODE, STACK, DATA y MEMO%EJ
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Apéndice A: Sistema operativo ISIS II.

[—— NAlE(nombre): nombre del médulo final. ‘ _—]
RESTART@: coloca una instruccidén JMP en posiciones @,
1l y 2 en médulo absoluto.
START(direccidn): direccidn de la 1% instruccidn a eje
cutar en el segmento de codigo.
STACKSIZE(valor): valor en bytes de la longitud del
stack. '
ejemplo: LOCATE ORDER(DATA, STACK) CODE (6@@g@H)

LIB -~ Comando libreria (122 caracteres/linea)
Comandos de LIB:
CREATE : crear un fichero libreria.
sintaxis: CREATE <fichero>

ADD : sumar médulos a una libreria.
gsintaxis: ADD <fichero>[ (<médulo>,...)]T0 <fichero
libreria>
<fichero>: nombre del fichero libreris 8 fichero con un mé-
dulo objeto.
<médulo>: mbdulos del fichero libreria a sumar.
<fichero libreria>: fichero modificado por la adicidn.
DELETE: borrar médulos de una libreria.
sintaxig: DELETE <libreria>(<médulo>, ...)
<médulo>: médulo objeto a borrar de la <libreria>
LIST : lista médulos de libreria y sus simbolos pdblicos.
" sintaxis: LIST <libreria>[ (<médulo>,...)][70 <fi-
chero de listado>) [PUBLICS]
<libreriap»: libreria cuyos médulos van a ser listados.
<fichero listado>: fichero donde va a parar el listado. Por
defecto eg :CO:. |
PUBLICS: son listados los simbolos pilblicos.
EXIT: retorno al.ISIS II.

ejemplo: -LIB( )
ISIS IT LIBRARIAN Vx.y
% CREATE F0O,LIB
% ADD SIN, OBJ, COS.OBJ, TO FOO.LIB
% LIST FOO.LIB
SINE
COSINE
% EXTT
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Apéndice A: Sigtema Operativo ISIS IT

RUTINAS DEL SISTEMA: —_1

Rutinas de entrada / salida de fichero.-

OPBN - Inicializacidén de fichero para operacién entra-

da/salida.

READ - Transferencia de datos de fichera a memoria.
WRITE -~ Transferencia de datos de memoria & fichero.
SEEK - Marcador de posicidén de fichero de disco.
RESCAN - Posicionar el marcador a principio de linea.
CLOSE - Terminar operaciones de entrada/salida en fi--

chero.

SPATH - Obtener informacidén de fichero.

Mantenimiena to de directorio de disco.-

DEILE TIl- Borrar un fichero del directorio de disco.
RENAME - Cambiar nombre de fichero de disco.
ATTRIB -~ Cambiar atributos de fichero de disco.

Reasignacidn de consda y salida de mensaje de error.

CONSOL -Cambio de aparato de consola
WHOCOK -~ Determinar fichero asignado como consola.
ERROR - Salida de mensaje de error por consola.

Ejecucidn de programas.

LOAD ~ Cargar un fichero de cddigo ejecutable y trans

ferencia de control.

EXIT - Terminar programa y retornar al ISIS II.

Rutinas de interface I/0 del Monitor.-

CI - Rutina de entrada de consola (console input)

CO = rutina de salida de consola (cons le output)

RI - rutina de.entrada de lectura (Reader input)

PO - rutina de salida de perforadora (Punch output).
L0 - rutina de salida de listado (list output)

UI - rutina entrada grabador EPROM.

U0 - rutina de salida grabador de EPROL.

Rutinas de Status del sistema.-

CSTS - rutina de status de consola de entrada.
UPPS -~ rutina de status de grabador de EPROM.
IODEF - rutina de definicidén de entrada/salida.

TOCHK - rutina de chequeo de configuracién I/0. __J
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Apéndice A: Sistema Operativo ISIS IT.

[—_ IOSET ~ rutina de activacidn de configuracidn I/0.
MEMCHK - rutina de chequeo de tamafio de RAM.

PROGRAMA LONITOR.-

Entrada de comandos : <comando>[<parémetro>]<CR>
Comandos:
A - comando de asignacidén (assign).
sintaxis: A-aparato 18gico>=<aparato fisico>
<aparato 1légicod>: C=console=(T,C,B,1) <aparato fisico>
R=reader= (T,P,1-2)
P=punch = (T,P,1-2)
L=1list = (T7,C,L,1)
(T=teletipo, p=lectora papel, C=pantalla, L=impresora,
B=batch, 1-2= definido por usuario ).
Q - comando de status (Quexry)

]

gintaxis: Q«cr>
D - comando de presentacidn de memoria (display)

sintaxis: D<direccién baja>,<direcc.alta><cr>
F - comando de relleno (fill).

gintaxis: F<dir.baja>,<dir.alta>,<constantesr<cr>
M - comando de movimiento de memoria.

sintaxis: M<dir.inicialy < dir.final>,<dir.destino>
S - comando de substitucién de memoria.

sintaxis: S<direcci6ﬁ>,[<byte>][,<byte>]...<cr>
X - comando de registros (presentacidn)

sintaxig: X <cr>
X - comando de registrog (modificacidn).

si ntaxis: X<registro>,[<dato>][,<dato>}[...J<cr>
Comandos de entrada / salida a cinta de papel.
R - comando lectura.

sintaxis? . R<bias><cr>
W - comando escritura.
gintaxis: V<direc.inicial> ,<direcc.final><cr>
L - comando fin de fichero
sintaxig: I<punto de entrada><cr)>
¥ - comando nulo
sintaxis: HN<cr
Comandos de ejecuciodn:

G - comando de ejecucidn.
L__ sintaxis: GE<dir.inicial>][,<punto corte lﬂ[,puqﬁg]
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Apéndice A: Sistema Operativo ISIS II.

r—;orte 2> ]<crs> —”1

Comando de utilidad.-
H - comando hexadecimal (sume y resta).

sintaxis: lI<ndmero 1>,<ntunero 2><cr>

Orgzanizacidn y localizacidén de la memoria.

: 64 K. (FFFFH)
Monitor 62 K. (F8¢PEH)

~

I

3

3y
L4

Area de programa e

ISIS no residente Direcc. baja de programa

R »318¢H
Area vacante Tope del &rea de buffer
---------------- >318¢1
Area del buffer Direcc. base de buffer
Area residente de = 3¢9l

1STS Tosiciones 24-63 (18H-3TH)

Interrupcidn usuario

3-7
Interrupcidén usuario
P, 1y 2 dpoen
Cédigos de control del Terminal Intel.
Puncidn Tecla de cursor liov. cursor CRT
cursor cédizo entrada cbédigo salida
Abajo } 1Ch, ¢ 1Bh, 42h
Home 1Dh, ¢ 1Bh, 48h
Izquierda <+ 1TFh, ¢ 1Bh, 44h
Derecha - | . 14h, ¢ 1Bh, 43h
Arriba Y- - 1Eh, ¢ 1Bh, 41h
Funcidén CRT Cédigo entrada
Limpiar pantalla 1Bh, 45h
Limpiar resto de pantalla 1Bh, 4Ah
Limpiar linea 1Bh, 4Bh
Cardcter blanco 2¢gh
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r—_ CREDIT - Editor de textos del Sistema de'Desarrollo "‘]

Apéndice B: Editor de texto CREDIT.

Intellec series II, LID3-221.

5 4rea de comandos

2¢ 4rea de texto

lineas

y 8¢ columnas

Display: 25 lineas x 3§ columnas.

Cardcter literalizante = "\"

Entrada hexadecimal : 1B 41 42 43 44 3B

Tags: TT (top of text). Principio de fichero.
TE (text end). I'in de fichero.
TB (text begin). Principio de fichero en memoria.
TZ2 Fin de fichero en memoria.

Buffer de texto = 2¢ kbytes.

CREDIT.NMAGC = fichero de ejecucidén de comandos CREDIT y

macrodefiniciones.

sintaxig: CREDIT fichero 1[TO fichero 2)[ MACRO| (fichero

comando)]] OLACRO]

L

EX - (exit) comando de salida y salvar edicién.
sintaxis: EX [ fichero)
EQ - (Quit) comando de salida,
sintaxis: EQ
Funciones de edicidn de pantalla (zona de texto)
(}4) - Afiadir texto. sintaxis: $A texto tA
(4C) - Affadir cardcter. sintaxis: #Cx

(4 Z) - Borrar texto. sintaxis: }Z<movim.cursor»>tz

(}D) - Borrar cardcter. sintaxis: 4D

(§V) - Posicionar cursor en 32 linea de zona de texto.
sintaxis: v

(dW) - Préxima pigina. sintaxis: 4N

(4P) - Fégina previa. gintaxis: AP

Edicidén de linea de comandos.

gintaxis: %comando; comando; comando; &
% comando <cr >
sintaxis: #comando [arcumento]
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Apéndice B: Editor de texto CREDIT.

|“-—-‘H ~ Comando de ayuda (help). sintaxis: H _—1
Comandos de posicionamiento de cursor.-
L - salto de lineas. sintaxis:L]{mimerp de lineas}
J ~ salto de caracteres. sintaXis:JEhg caracteres/tag]

Comandos de tag.-
TS - Definicidn de tag. sintaxis: TS n , §<ns

9
TD - Borrar tag. sintaxis: ™D n , Psns9
Comandos de texto.-

P -~ presentacidn de lineas a partir del cursor.
sintaxis: P[nltag]

PH - Presentacidén hexadecimal de n caracteres.
gintaxis: PH[nltag]

I ~ Insercidén de texto. gintaxis: I/texto/

DL - Borrar lineas. sintaxis: DL[ng de 1lineas]

DC - Borrar caracteres. sintaxis:DC[ne de caract./tag]
XM - Mover texto. sintaxis:XM tag,{tag/tn2 de lineas}

XC - Copiar texto. sintaxis:XC tag,{tag/fne de lineas}
Comandos de busqueda.-

P -~ encontrar texto.sintaxis:F/cadena/[taglnﬁmero]
S -~ substituir texto. |

sintaxis: S/texto viejo/texto nuevo/[nﬁmero\tag]
SQ - Substituir y confirmar.

sintaxis: SQ/texto viejo/texto nuevo/[nﬁmero]tag]
Macrbfacilidades.—

MS

(Macroset). Definicidn de funcidn macro.
gintaxis: MS nombre/texto/ %=parémetro

MNP - Macro funcidn. Llamada a una funcidn macro.
gsintaxis: WP nombre[(parémetro[,... pardmetro])
}F' nombre (modo texto)
MD - Borrado de una funcién macro 6 todas.
gintaxis: MDkinombrd*}
?M - Presentacidn de funciones macro.
sintaxis: 7M

Comandos de ejecucidén condicional:

QU - (query user). Recoger respuesta de usuario.
gintaxis: QU

QT - Condicidn usuario afirmativa.
sintaxis: QT;[<] comando[>]

QF - Condicidn usuario negativa.

L__ sintaxis: QEW[<] comando[>] __J
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Apéndice B: Iditor de texto CREDIT.

[__ YT - ejecucién si flag es afirmativo.
gintaxis: YT;[<]comando[>}
YF -~ ejecucidn si flag es falso.
gintaxis: YF;[(]comando[>]
EL - comando de salida de lazo. sintaxis: EL
U - comando de salida de mensaje a usuario.
sintaxis: U/texto/
G - comando cargar fichero ejecutable CREDIT/
sintaxis: G nombre del fichero
OR - comando abrir para leer fichero.
sintaxis: OR fichero
OW - comando abrir para escribir fichero.
gintaxis: OW fichero
B ~ comando comienzo fichero sintaxis: B
R - comando leer fichero - numero de lineas.
sintaxis: R{n]
W - comando escritura en fichero - n lineas.
sintaxis: W[n]
CR, CW - cerrar fichero de lectura, escritura.
sintaxis: CR gintaxis: CW

Comandos de alteracidn.-

A - Comando de alteracidn de configuracidn.
‘sintaxis: A cdédigo = valor
L = término de linea
V = nimero de lineas por pantalla.
S =T - "NOT FOUND" suprimido.
I' - "HOT OUND" no suprimido.
T = tab = ¢ a 79
B = caracter break (ESC).
C = cardcter no imprimible (}).
AF - comando dé alteracidn de funcidn.

gintaxig: AR c¢6digo = valor

—

?A - comando de presentacidén de caracteristicas de edi-

cidn., sintaxis: ?A

96

ion realizada por ULPGC. Biblioteca Universitaria, 2008

o, los autores. Digitali

©Del



1C

APENDIC

-85 : In Circuit Emulator. |

97




-

basge:

Apéndice E: ICE-85

ICE-85: In circuit Emulator 8¢85 Family.

Caracteres altabéticos:

ABCDEFGHIJKIMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz

Caracteres numéricos:

123456789 (ABCDEF : cavacteres hexadecimales).

Caracteres especiales: +=<=>§'&).(s%/#

NUimeros de sentencias:

sintaxis: nombre de médulo # decimal-1{

Constantes numéricas:

sintaxis: digito(s) [base]

Y(binario), Q(octal), T(decimal), H(hexadecimal),

K(decimal x 1024).

Operadores:

i

Tip Nombre de cla e Operadores

relacional rel - op. =44 ,7 ,4= D> =,XD

suma plus ~ op. +,-,(binario y unitario)
multipl. mult.- op. %, /10D

Puntuacidn:

Tipo Nombre de clase Caracteres de puntuac.
puntuacidn punct. - op. '%es3 ()3 CR LF SP
COLANDOS, -

Comando ICE85: sintaxis: :unidad:ICE85

EXIT - Comando salida. sintaxis: EXIT

LOAD - Comando cargar moédulo objeto. {—NOCODE

NOSYMBOL

gintaxis: LOAD :unidad:fichero
. NOLINE

gintaxis: SAVE ;unidad:ficheroqNOSYMBOL

WOLINE
LIST - Comando listado de sesidn.
sintexis: LIST:aparato:
LIST:unidad:fichexro

Comandos de base de nimeros.-

SUFIPIX - Comando de establecer o presentar base de en-

entrada. sintaxis: SUFFIX (presentacidn)
SUFFIZ||Y/q/T/1|
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Apéndice E:ICE-85.

[—— BASE - Comande de establecer d presentar base de saliggl
sintaxis: BASL
BASE = | Y/q/T/11/45CT1)
LVALUATE - Comando evaluacidn.

sintaxis: EVALUATS ndmero.

Comandog de mapeado de memoria y puertos I/0.

NAY - Comando de modo mapeo.
sintexis: AL | LEKORY|=

SHARED

UNGHARLED

LiAL - Comando mapeo
sintaxig: KATF [LQMORY](particién bloque):
GUALDED
= |usin [wovinrIry]
INTELLEC Bloqueli0VERIFY]

|

[ particidn nombre de blogue TO nombre de bloque -1
de bloque] : nombre de bloque TO direccidn alta

nombre de bloque LLNGTH n¢ de direcciones

IiA¥ - Comando de mapeo de puertos I/0.

‘ GUARDED
gsintaxis: AP IO/segmento de\= UsER
. . INTELLLC
particion, ,
(segmento de nombre segmento TO pombre segmento - 1
particidn): nombre segmento TO puerto alto.

nombre segmento LENGTI N¢ de puertos

AP - Comando presentacidén de status de mapeo.
sintaxis: MAP[LELONY] {bloque de particién}'
sintaxis: MAP IO [ segmento de particidn] |

el e ey
Fosiciones | LOUTTOR 2Kb. PO
de memoria , 8PP
SIHARED In- Variables ICLE-85

- s ot —— T — o~ ——— — — o — A~ —

tellec con
64 Kbytes
de RAIi.

Tabla de simbolos de

programa usuario o
4 LXH

SUPLERIOR (UXPER)

B e L e e e dndaaden

. . . . £33
, Disponible para cddigo

Maximo de .
de programa usuario.

64 Lbyte TPPPI1
Sunk
Software ICE - 85 FEFH
Software ISIS II. 27 PP
I__ 12 Kbytes. dddau __l
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Apéndice L: ICE-85.

Rissul AP - Comando de reset de mapeo.
gintaxisg: RESET MAF
Comandos de resigtros hardware.-
Repistros 8 bits: RA, RB, RC, RD, RE, R¥, RH, RL.
Registros pares: LRBC, 1DE, RHL, SP, YC.
flag de estado: cYy, ry, aACY, Z, OSN.
Bits de interrupcidn: M5, M6, M7, IE, I7, SID, SOD.
Regis tros de estado: 0rCODE, CAUSE, ¥rPC, PSW, UPPER,

BUFFERST 28, DXhiRk, HTLWIR,

res. Sintaxis:

Lincas de sincronizacidn externa: SY@, SY1.
Otras lincas externas: HATCI ¢, LATCH 1, LEMUL, GND.

Comandos de presentacidn registros statwe y procesador.

sintaxisg: nombre de registro
nombre de registro par
nombre de flag
nombre de i-bit
REGISTER
registro de status

Comando de asignacidn de registro.-

registro procesador = valor

RESET - Comair do de Reset Hardware.-

sintaxig: RESET | HARDVARE
I7

SHABLE/DISABLE TINGOUT - Comando de habilitacidn de erro

LWABL i TIhEouT
DISALLE

Comandos de contenido de memoria y puertos.-

Direccidén de tipo memoria = BYTE, WORD, IBYTE, IWORD.

Tarticidn de tipo memoria: direccidén TO direccidn
direccidn LuNGIH ne de bytes (BYTL & IBYTE)
diréoq. LENGTH ne de palabras(WORD & IVORD)

Comandos de presentacidn de contenido de memoria y puerto

gintaxis: particidén de tipo de memoria.
PORT numero de puerto

Comando de asignacidn de memoria.-

sintaxis: particidn de memoria = nuevo contenido [,nuevo

contenidol

L

|
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Apéndice E: ICli-85.

Comandos de asignacidn de puertos.- ]

sintaxis: PORT numero de puerto = nuevo contenido

Comandos de tablas de simbolos y nimeros de linea.

Comamdog de presentacién de tabla de simbolos.-

sintaxis: referencia simbdlica |..médulo.ref.simbdlica
SYMBOL |
referencia de sentencia (# n¢ de sentencia)

.referencia simbdlica

DEFINE ~ comando de definicidén de simbolos
sintaxis: DEFINE ref.simb8lica = direccidn / valor
Comando de cambio de simbolo.-

sintaxis: ref. simbdlica = direccidén / valor
RENMOVE ~ Comando de borrado de simbolos.-

sintaxis: RENMOVE ref. simbdlica [, ref. simbélica]...

Comandog de grupos de canales.-

Canales de usuario, del 8¢85 uP. y grupos del sistema.

Grupo  Numeros Sefiales Base
del de 8085 Interpretacidn de
gistema canales traza
Uug 1-8 Canales prueba usuario H
Ul 9~16 Canales de prueba usuario H
U2 17-18 Canales de prueba usuario H
DX 19 ALE 1:AD@-T=DATA, @:ADP-T=Dir. Y

ADDR 2¢-35  AD@-T, (DIUX=@) Dir.menos signif. H
' AB-A15 Direccidén mds significativa
DATA 2¢-27  AD@-7 Lineas de datos.(DMUX=1) H
ADDRL  2¢g-27 AD@-T7 Direcc. menos significativa H
ADDRH  28-35  A8-Al15 Direcc. mas significativa H

STS 36 S@ Accibén  I0/M S1 S¢ Mnemon.
37 Sl HALT g ¢ ¢ H
38 I0/1 VWRITTEN g ¢ 1 i
- READ ¢ 1 ¢ R
EXECUTED g 1 1 B
ouTPuT 1 ¢g 1 0
INPUT 1 1 ¢ I
SD 39 SOD Salida serie Y
49 SID Entrada serie Y
RW 41 WR Linea WR (escritura) Y
42 RD Linea RD (lectura)
MTH 43 Match ¢ Y

Match 1 __]
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Apéndice E: ICLi-85.

DEFINE GROUP - Comando de definicidn de grupo. _~]
sintaxis: DEFIINE GROUP grupo = lista canales [ IN base
grupo]

GROUP: Comando de presentacidén de grupo.

sintaxis: GROUP l1lista de grupos]

GROUP - Comando de cambio.de grupo.

gintaxis: GROU? grupo = lista canales [IN bage de grupd]
RIEMOVE GROUP: Comando de borrado de grupo.

sintaxis: REMOVE GROUD [ lista de grupos)

Comandos de control de emulacidn en tiempo real.-

Condiciones de parada seleccionada.-

Wembénico de condicidn Grupos de canales del sistema

DMUX ADDR DATA STS
TTALT XY XXl XX PPy
[Locarrou] direccidn ¢  Direccidén XXH XAXY
[LOCATION]direce.,status ¢ Direccidén XxH status
[LOCATION]mgasc. de direcc.| ¢ Masc. direc. XXH XXXY
[LOCATICH]masc.dir.,status| @ Masc. direc. XXH status
VALUE data 1 ).0.0.:0.45 data ).9.0:04
VALUE data status 1 XXXXH data status
VALUE méscara de data 1 XXLH msc.dat. KXY
VALUE masc. de data status| 1 XOXH mgc.dat. status

registro de parada = |miscara ON liste de canales
{vpg, Bril numérica

GO - Comando de ejecucidn.

sintaxis: GO [FROM direccidn)[condiciones de pazada]
Go {#Rou dlreccwon][TILL COHdlClOH[OR condi-
ciénllor sypll

GO REGISTER - Comando de definicidén del registro GO.

sintaxis: GR = condicidn de parada
GR = TILL condicién [0R condicidénll OR SY@]

Presentacidn de registros emulacidn.-

sintaxis: GR

registro de parada [lista de canales]
Comandos de definicidn de registro de parada

gintaxis: registro parada = condicidn

’
. . mascara
1 a o = .
ista de canales de registro parada nunérica

RESET - Comando de Reset de registro de parada

gsintaxis: RESET registro parada [lista de canaleé] —_J
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Apéndice E: ICLE-85.

UNABLE / DISABLE SYOUT - Comando habilitacidn SY@ _—1
sintaxis: ENABLE sy¢g OUT

DISABLE SY¢ OUT
Comandos de control de trazas.-

sintaxis: TRACE = |IFRAME
CYCLE
INSTRUCTION
OVI, OLDEST, WEWEST - comandos de movimiento de puntero

traza. sintaxis: KOVE [[+/-ldecimall

OLD&ST

NEWEST
PRINT - Comando de presentacidén de la traza
sintaxis: FRINT ALL

FRINT [[+/—]decimalj

Comando de definicidn del registro cualificador.-
sintaxig: lista de canales del Reg. Cualif.=

miscara
’ .
numérica

RESET - Comando Ce Reset del registro de cualificacién
sintaxis: RESET reg. cual. [1lista de canales]
Comando de presentccidn de controles de traza.-
gintaxis: TRACE

Registro cualif. [lista de canales]
ENABLE / DISABILE - comando de habilitacidn de traza

sintaxis: IENABLE SY1 IN
DISABLE SY1 OUT
STOPTRACE

Comandos de control de emulacidn paso a paso.-

Comandos de definicién del registro de condicidn.-

sintaxis: registro de condicidén = expresidén dondicional
(CRg, CRL, CR2, CR3)

SR - comando de definicidn de registros.-

sintaxis: (1) SR = FOREVER ‘
(2) SR = [ COUNT expr-1¢][TTLL reg~cond]lAND reg-cond] . . .&3]

(3) SR = [COUNT expr—l¢][TlLL expr- cond[lOR lcond-expr]..&B]

STEP - comando paso a paso.
sintaxis: (1) STEP [ FROI dlreccién][FOREVER]
(2) QTLP[DROM direccién][COUNT expr~l¢][TILL reg-cond
111]1) oo
cond—reg]... @3]

(3) STnP‘PROM direccién][ COUNT expr-1¢][ TILL exp-cond

[ A5D] exp-cond]... &3] _

OR
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f__ Comando pregentacidn de registros STEP.

Apéndice B: ICE-85

sintaxis: SR
registro condicional (CR@,CR1,CR2,CR3)

ENABIE /DISABLE DUMP -~ comando de volcado paso a paso
sintaxis: ENABLE DUMP ( particidn
CALL
JUMP
RETURN
DISABLLE DULLP

Coma: dos CALL externos.
CALL
ICALL
EXECUTE :unidad:fichero[(direccién[,direcc])]

gintaxis: . . . . . .
18 direccidn [(dlre0016n[,d1re001én])]
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Apéndice H: Comunicacidn RS-232-

[—* COMUNICACION RS~232c: —_1

Introduccidn histdérica.-

Los datos han sido transmitidos entre los continentes
desde 1.866. De hecho, los puntos y rayas del cédigo Morse
son los precursores de los ceros y unos usados hoy en la
comunicacidn de datos del ordenador.

Cuando los ordenadores llegaron a escena, la tecnolo-
gia del teleimpresor y teletipo estaba casi madura y bien
definida (aunq e primitiva); por tanto es fdcil ver porqué
fueron naturalmente adoptados como dispoéitivos de entrada
/salida.

Pronto se hizo econdmicamente deseable para los usua--
rios el acceso a ordenadores de localidades remotas. Dis--
tancias cortas - una treintena de metros, quizd en el mis-
mo edificio - podrian salvarse mediante la adicidn de ca--
bles extra., Pero la atraccidén del acceso a distancias remo
tas se hicieron notar y los ingenieros de ordenadores empe
zarn ansiosamente a echarle el ojo a las lineas de teléfo-
no. Después de todo, la compafiia telefdénica ya tenia ca---
bles extendidos a casi todas partes ... mejor incluso, e--
ran baratos de alquilar.

Pero los datos del ordenador no pueden introducirse di
rectamente dentro de lag lineas de teléfono. Se requiere
un dispositivo para adaptarlos: el modem. ‘

Segun la actividad en el campo de las telecomunicacio-
nes aumentd rdpidamente, muchas clases diferentes de equi-
pos empezaron a aparecer. 11 sistema Bell vié en ellos po-
co que le gustase y mucho que podria comprometer y compli-
car el servicio de las comunicaciones al pdblico. Las com-
pafiias telefdnicas prohibieron consecuentemente la cone--~-
xién de la mayoria de estos dispositivos.

El modelo de la conexidn RS=232¢c.~

La situacidn pedia un modelo a gritos, que no tardé en
llegar. En 1.969, la EIA (Asociacidén de Industrias Electrd
nicas), los laboratorios Bell y los fabricantes de equipos
de comunicaciones formularon cooperativamente y emitieron
el ETA RS~232, que casi inmediatamente experimentdé revisio
nes menores, convirtiéndose en la RS-232c¢. Un modelo simi-

L_}ar fué emitido por la Organizacidén Internacional de mo%ij
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Apéndice H: Comunicacidn RS-232c¢

rzgs Comité Consultivo Internacional sobre Telefonia y Teigj
grafia (CCITT). Para gque los usuarios de microordenadores
entiendan este modelo heredado se debe recalcar que la co-

nexién RS-232c¢ fué desarrollada para un unico propésito, es

tablecida formalmente por su titulo:

Conexidn entre un Equipo Terminal de Datos empleando un
intercambio de datos binarios en serie.

Cada palabra del titulo es significativa: describe la
conexidén entre un terminal (Equipo Terminal de Datos & DTE)
a un modem (Equipo de Comunicacidén de Datos & DCE) para la
transmisidén de datos en serie.

£l documento consta de cuatro partes.

¥ Caracterigticas de la sefial eléctrica: esto describe

el "lado" eléctrico que presentard la conexidn y que reque-
riréd del mundo externo. Se definen aqui los niveles de vol-
taje que representardn al "g" y "1" 1ldgicos.

% Caracteristicas mecdnicas de la conexién (conectores).

Esta seccidn establece que la conexidén debe consistir en u-
na clavija y un receptdculo y que el receptdculo estard en
el DCE. Se especifican la asignacidn de nimeros a las pati-
llas, pero deberia notarse que el propio conector no ha si-
do especificado. El familiar conector en forma de "D", el
DB-25, que ahora es casi un sindénimo de las conexiones en

serie, se deriva de otro organismo de modelos, la QOrganiza-
cidén Internacional de lodelos & ISO.

_____ ___}——oaz“—-{
a L L
T L R ]
! : B :
o L iR
! ' l
| : 0.054" e | [
: i 1.85" *; I[
1| [
(T 7\~T
| t
| ,2.0,0.0,0,00, o<O.O,O,Jj, A1 e
O 1222200222225 |
\ 1
]
[}

|
MACHO |.58"______,J !
HEMBRA 1,51 '

209"

Figura 1.4—Esquema de un conector DB-25.
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Apéndice H: Comunicacién RS-232

—

gseccidén define y da nombres aa las funciones de las seilales
eléctricas a usar. Asi por ejemplo, se asignan los DATOS

* Descripcidn funcional de circuitos de intercambio: estal

TRAUSIIITIDOS a la patilla 2. Hay 21 definiciones similares,
pero s6lo unas cuantas son relevantes a los microordenado--
regs.

% Conexiones modelo para configuraciones seleccionadas de

gsistemas de comunicacidn: son ejemplosgs de tipos comunes de

conexidn entre modem y terminal.

- Acoplamiento (handshaking).-

Il acoplamiento es el modo en ge se regula el flujo de
datos a través de la conexidn.

llay dos tipogs de acoplamiento: acoplamiento por softwa-
re y acoplamiento por hardware.

Bl acoplamiento por software existe cuando un dispositi
vo controla a otro por medio del contenido de los datos.
por ejemplo, una manera de controlar a una impresora es ha-
cer que el ordenador le envie sus caracteres linea a linea.
Al final de cada linea, el ordenador pone un caridcter que
dice a la impresora: "Este es el final de la linea ... es--
toy esperando tu seéfial para enviarte la siquiente linea."
La impresora acebtaila linea, la imprime y envia de vuelta
un cardcter al ordenador con el significado: "Estoy lista
para otra linea", )

Por el contrario, con el acoplamiento por hardware una
impresora puede realmente forzar al ordenador a pararse en

el envio de caracteres cambiando simplemente el voltaje en

un cable. La desventaja es que sélo puede usarse cuando los
dispositivos pueden conectarse fisicamente a través de un

‘ cable. Esto hace que no se pueda usar con los modems. ]
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Apéndice 1I: Comunicacidn RS-232

‘ 11 cardcter insertado por el ordenador es usualmente el l

cardcter ASCIL "END OF TEXT" (fin de texto) = GTRL-D = @3H
d ETX, Cuando el disposi tivo receptor estd listo para otro
montdén de datos, el cardcter que envia de vuelta al ordena
dor es el caracter ASCII "ACKWOWLEDGE" (reconocimiento =

CIRL-F = @6Il) 6 ACK. Por consiguiente esta forma de acopla
wiento por software se conoce como protocolo ETX/ACK. Exis

ten otros protocolos como ENQ/ACK, CTRL-S/CTRL-Q y XOW/XOFF

liodos de configuracidn:

Bxisten dos modos de configuracidn: DTE (equipo termi--
nal de datos) y DCE (equipo de comunicacidn de datos).

En general un DCE es un equipo que pasa datos mientras
un DTl es un destino real de datos. Un ejemplo de DCLE es
el modem. Ljemplos del DTE son el terminal de pantalla (y
teclado) y la impresora. ruesto que puede realizar awmbos,
un ordenador no encaja en ninguna de estas dos categorias,

aunque su confliguracidn més corriente es la de DTE.

Diagrama de blogues.-

(Terminal de pantalla) DTE DCE (liodem)
Trangg%géén de 2 |TxD RxD | 2 Receiver data
Recepcidn de datos 3|RxD TxD | 3 Transmigssor data
Peticidn de envio 4|RTS CTS | 4 Clear to send.
Borrado para enviar 5|CTS RTS| 5 Request to send.
Conjunto de :
datos listo 6 [DSR DTR| 6 Data tgrmlnal ready
Circuito comin 7|GHND GND| 7
Detector de . tect
portadora 8| DCD DCD| 8 Data carrier detec
Terminal de )
datos listo 2¢| DTR D3SR{2¢ Data set ready
(conector macho) . (conector hembra)

Funciones de las patillas:

Patilla 1: lMasa de proteccidén. También llamada "masa de

la carcasa". Se usa para prevenir descargas eléctricas en
caso de que falle la corriente.

Patilla 2: Transmisidn de datos. (TxD = transmitter da-
tg). Transmite datos del DTE al DCE.

Patilla 3: Recepcidén de datos (RxD = Receiver data). Re

Lifbe datos del DCL. __J
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Apéndice H: Comunicacidn RS~232

r_— Patilla 4: Peticidn de envio. (RTS = Request to send{TW

Salida de propdsito general. Sirve para activar el CTS del
DCE y asi hacer que no se pare la comunicacidn.

Patilla 5: Borrado para enviar. (CTS = clear to send).
Entrada de propdsito especial. Se usa para deshabilitar el
transmisor al estar el DCE ocupado.

Patilla 6: Conjunto de datos listo. (DSR = data set
ready). Entrada de propésito general para comunicar al DTE
que el DCE estd encendido y listo para funcionar.

Patilla 7: Circuito comin. Punto de referencia para to
dos los voltajes de la conexidn. Obligatorio.

Patilla 8: Detector de portadora (DCD = data carrier
detect). Sus usos varian pero en un DTE se usa frecuente--
mente para deshabilitar la recepcién de datos.

Patilla 2¢: Terminal de datos listo. (DTR = data termi
nal ready). Salida de propésito general. Generalmente usa-
da para comunicar al DCE que el DTE estd encendido y listo

para funcionar.

Hay otras patillas, pero cuando se emplean, usualmente
proporcionan caracteristicas opcionales o secundarias dni-
cas para ese fabricante.

Configuraciones de transmisidén trucada.-

Puede ser necesario trucar la comunicacidén al no tener
uno § ambos equipos las sgefiales necesarias para el acopla-
miento. O atin teniéndolas no es necesaria su conexidén di--
recta.

DTE DCE DTE DCE
TxD 2 2 RxD TxD 2 2 RxD
RxD 3 3 ™D RxD 3 3 TxD
RTS 4 —~ 47 Crs RTS 4 ~| 4 cTs
CTS 5 5 RTS- CTS 5 5 RTS
DSR 6 6 DTR DSR 6 6 DTR
GND 7 7 GND GND 7 T GND
DCD 8 8 DCD DCD 8 —I 8 DCD
DTR 2¢ 2¢ DSR DTR 2¢ 2¢ DSR

(habilitando CTS) (habilitando CTS y DCD )

L |
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Apéndice H: Comunicacidn RS-232.

DTE DCE DTE DCE

TXD 2 >< 2 TxD "TxD ¢ 2 2 RxD
RxD 3 3 RxD RxD 3 3 TxD
RTS 4 :>><:: 4 RTS RTS 4 ] - 4 CTS
CTS b5 5 CTS CTS 5 2= 5 RTS
DSR 6 1\ /r' 6 DSR DSR 6 w - 6 DTR
GND 7 T GND GOD 7 T GND
DCD 8 8 DCD DCD 8 _l 8 DCD
DTR 2§ 2¢ DIR DTR 2§ 1 2§ DSR
(conversidén de sexo) (modelo de 3 cables)

Niveles 1dégicos o=

Como regla general, las USART operan con la misma fuen
te de alimentacidn de 5 voltios que otros circuitos integpg!
dos dentro del ordenador. La conexidén RS-232c¢, sin embargo,
define "su propio y nuevo entorno eléctrico. Son voltajes
que oscilan entre +25v., a -25 voltios bajo ciertas circuns-
tancias.

Un tipo de circuito integrado, el exitador de linea
RS-232¢, traduce los voltajes de salida de la UART a aque--
llos requeridos en las normas de conexidn RS-232c¢, mientras
que otro, el rece:tor de linea RS-232c convierte los volta-
jes RS;ZBQC a niveles requeridos por la circuiteria de la
UART.

Definiciones ldégicas:

+15V +15V

0 LOGICO . 0 LOGICO

(ESPACIO) - . (ESPACIO)
+5V . +3V

Region de o Regién de -

transicion ~————— Circuito comun (0V) transicion ~——— Circuito comun (0 V)
-5V -3V

1 LOGICO { 1 LOGICO

(MARCA) (MARCA)
-15V -15Vv

Figura 5.2.—Definiciones légicas pura las salidas RS-232-C. Figura 5.3.—Definiciones légicas para las entradas RS-232-C.
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Apéndice H: Comunicacidén RS-232

f_— Margen de ruidos.-

Se conoce como margen de ruidos del circuito a la dife-
rencia entre las definiciones para los voltajes minimos
permisibles de la regidén de transicidn.

Al aumentar la velocidad de transmisidn, las sefiales de
datos se vuelven susceptibles de pérdidas de voltaje causa
das por la capacidad e inductancia en el cable. Lstas pér-
didas, conocidag como efectos de alta frecuencia, aumentan
con la longitud del cable.

La EIA limita la capacidad total del cable a 2500 pico-
faradios. Como un valor medio para un cable es entre 12¢ y
15¢ picofaradios por metro, unos 15¢ metros es la mayor
distancia que puede tener tedricamente un cable.

Marca y espacio.-

A causa de la confusidén engendrada por eso de la légica
invertida de las normas, la literatura sobre la materia
se ha vuelto inconsistente y confusgsa. La tabla siguiente
resume alpgunos de los términos en uso.

g 1égico 1 1dégico
espacio marca
encendido apagado
empezar . parar

falso verdadero
pogitivo negativo

bajo alto
perforacién no perioracidn
Oon OFF

Orden de la transmisidén de bits.--

Los datos se transmiten al revés. El bit menos significa
tivo se transmite antes, seguido de los otros en orden in--
verso a su significancia.

UART.- (Universal Asynchronous Receiver Transmitter).
Virtualmente se lleva a cabo el proceso completo de E/S en
serie mediante un dnico circuito integrado, conocido genéri
camente como UART. La UART se conoce como un dispositivo de

servicio debido a que releva al procesador del tedioso tra-
bajo de @Intrada / salida en serie.

Fundamentos.- TFuncionalmente la UART reune una seccidn
| de transmisor para convertir un octeto de 8 bits en una col
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Apéndice H: Comunicacidén RS-232,

r;;iente en gerie de 8 bits y una seccidédn de RECEPTOR que-_w
reconvierte una corriente entrante de bits en un octeto de
datos, Ademds hay una seccidn de CONTROL y ESTADO que, en-
tre otras cosas recibe el estado 16gico de varias patillas
de entrada, y cuando un programa la llama, cambia los nive
les 1lbégicos de varias patillas de salida.

A continuacidn se muestran estas tres secciones.

DTE Cogazf:;son CCG‘;F;;,OR DCE
— TRANSMISOR | [ | P:D I RECEPTOR .
pef p— i A
§_§ |- — ! Salida en sens ~+{>— @———- =0 —T @ > Entrada en serie -0/':‘0—‘ :a a_g_,-:
S3g — ! ! —3:d
: Enheda de bropbsito ssoscial 2{_] \|
J 1 [ ssiida de peopdsito general 114>~ @ b RTS ] @ (>4 Entrade de propdsito especiel 2 g j
Envrada d propdsita sspacial 1T+ | (B) |— €15 —— (&) | [H-<--{sabaa do propesito gonwal (7] CONTROL/
/ CESNTI\%%/ [Denuada de propesito generat 1413t b— osn — (& | <t tida de propésita generst 2] | €STADO” 4 \
1 [Dsands de propssita geraat 2110111 G +— orr — Lt eovaca depoptsiogmmeat 130
[Trentade do propssito espocial 24+~ | 0CD ] L3} Satida de proposita general JD': . .
. A
N 1 ! —_
so h— P i —A s,
§§Z R— te ! | Entrads en seris — RxD ~—] M<t-H- satids en seie ———rd HS — 313
§ic N |/._ ot o2 \ — 383
P N 7L
— RECEPTOR [__ B ||| ransmisor —

U
CIACUITOS OF CIRCUITOS DE
TRADUCCION TRADUCCION
DE VOLTAJES DE VOLTAJES

Figura 5.1.—Otro nivel aisla la UART de los altos voltajes del RS-232-C.

La parte de arriba del diagrama muestra la seccidn del
transmisor. Aqui, datos en paralelo provenientes de la iz-
quierda llegan al transmisor por las lineas del bus de da-
tos. A la derecha salen los bits de datos en serie. La par
te de abajo del diagrama muestra la seccidn del receptor.
Los bits de entrada llegan al receptor desde la derecha y
son convertidos en datos en paralelo y luego enviados por
las lineas del bus de datos de la derecha.

Tanto la seccidén del receptor como la del transmisor u
tilizan las mismas lineas de datos.
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Apéndice I: Comunicacidn Centronicg.

!—— CONFIGURACION PARALELO CENTRONICS,-

=

Debido a la escasez de informacidn de la que se parte,

hablaremos en esta seccién de la configuracién Centronics

de la impresora TRS-8@. De ella es el giguiente montaje:

CONECTOR CENTRONICS

PANEL FRONTAL

Configuracion del 8155 en la impresora TRS-88 como entroda de datos paralelo

PSpRR,

STROBE/ | 1

SELECT/ |13

INE FEED/
1/8 LINE/
RESTART/
T1/8LINE/ {3

b
'

ON/OFF ne

+5v. |4

POWER /] 3 |—wv—

ALERT/ | 2 -W¥—o}—
READY /|1 }—wh—ocp

ACK/ 11

[ R TR PN

BUSY / |1

FAULT 7 132

Pl/

A

SRR TN ) N IO O

+ 5y,

DATA 8/
DATA 7/

DATA 6/
DATA S/

DATA &/

DATA 3/

DATA 1/

PRIME ?

n
[T
6
X
L
DATA 2/] 3 ]
va
il
+Sv 118 ]
|17

..............

RESET/ [Zj
5

TEST/

-t --.r-. --.--r...l

PE/

v

FE]

SG

B :
s (17

S N G

PCO
PC1
PC2

PC3

PC4
PCS

PAD
PA1
PA2
PA3
PAL
PAS

PA6
PAT

PB®
PB1
PB2
PB3
PBL
PBS
PB6
PB7

8155

RAM
TIMER
PORT

CENTRONICS.

( Strobed input }
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Apéndice I: Comunicacidén Centronics.

(——Centronics, es el modelo de transmisidén paralelo més 05:1
rriente. Debido a que tiene el inconveniente de la unidi--
reccionalidad su uso estid casi restringido a conexiones
con impresoras locales donde la velocidad de transmisidn
eg mucho mayor que la serie 6§ RS-232c.

A continuacidn se muestran las patillas mds importantes
del modelo Centronics y usadas en el SDC-85.

Ordenador .impresora ordenador. impresora
D1 2 D1 D1 2 D1
D2 3 D2 D2 ~ 3 D2
D3 4 D3 D3 4 D3
D4 ~ 5 D4 D4 5 D4
D5 6 D5 D5 6 D5
D6 - 7 D6 D6 7 D6
DT 8 D7 D7 8 DT
D8 9 D8 D8 ~1 9 D8
STR 1¢ ACK STR 1¢ ACK
11 BUSY : 11 BUSY
GHD 17 GND GID 18 GND
(conector de 36 pins) (conectoxr DB-25)
Conectores.-

Para esta comunicacidn se suele emplear dos tipos de co-
nectores: el DB-25, el mismo que para la t ransmisidén serie

y el Centronics de 36 patillas.

:::::..

Conector CENTRONICS hembra, 36 pins.

Del esquema de la impresora y del funcionamiento del
8155 se deduce el acoplamiento entre el ordenador y la im-
presora.

L . _
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Apéndice I: Comunicacidn Centronicsg

f_~ funcilones de las patillas.- ——]

1. STR (strobe): entrada de propdsito general activa a

nivel bajo. Con esta patilla el ordenador indica a la impre
sora que los bits D1-D8 (2-9) son vdlidos y listos para ser
imprimidos.

2 - 9. Dl - D8 : (data bits). Entrada de propdsito gene-
ral de caracteres de 8 bits.

1¢. ACK (acknowledge=reconocimiento): salida de propdei-
to especial, activa a nivel bajo. Con esta patilla la impre
sora indica al ordenador .are ha recibido el dato.

11. BUSY (ocupado): salida de prodsito espe cial activa a
nivel alto. Con esta patilla la impresora indica al ordena-
dor que estd ocupada y no puede aceptar mds datos aun.

17. GHD (tierra): punto de referencia de voltajes.

Tueden usarse méas patillas pero no afectan a la comunica
cidn.

Hardware del acoplamiento con el 8155.-

Como es 1ldégico, la conexidn ha de hacerse por hardware,
es decir, que sea un integrado periférico, el 8155, quien
se encargue, en este caso, de observar el acoplamiento (ac-
tivacidn de las patillas) y no el microprocesador con su
programa.

Pero aqui surge un problema. Desde el punto de vista de
transmisidn, el 8155 no tiene medios por si solo (sin 16gi-
ca exterior) de establecer el acoplamiento. 5in embargo des
de el punto de vista del receptor s{, como lo demuestra el
montaje anterior de la impresora. Esto se debe a lo siguien
te:

- el 8155, en el modo de salida (en el esquema de la im-
presora es de entrada) dispone de una entrada especial, STR
activa a nivel bajo y una salida especial, BF (buffer full).
STR al ser activa a nivel bajo, no puede conectarse directa
mente a ACK del tranmisor 6 a través de una puetrta NOT a
BUSY. Si asi fuera, cuando la impresora estuviera ocupada
(BUSY = "1", ACK = "@g"), cosa que puede durar varias déci~-
mas de segundo, estarfia indicando al STR del ordenador que
se ha recibido el dato ain cuando no lo hubiera hecho.

Ante este problema, se disefia el diagrama de tiempos
tebrico que debe cumplir el nuevo circuito: __J
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Apéndice I: Comunicacién Centronicg

[ | | ]

Enviado Enviado
{12 caracter { 29caracter

AP S I

R MELE SR

HEEEEEER A

'..J'l;“ N
1

I '
[ A

A ]

entrada  SDC BF

salida  SOC STR

entrada__ IMP_BUSY

salida IMP_STR

IMP_ACK

| Diagrama de tiempos del control de salidal CENTRONCS.

STRILV = BF+BUSY + STRILEBF = BFe(BUSY+STRINP) =
= BF+ (BUSY+ STRTID)
STRSDC = STRINP.BUSY

El resultado del andlisis es el siguiente montaje:

— STRIMP
SDCBF  — —
BUSY IMP :.—__%: STRSDC

Para finalizar, en la pdgina siguiente se muestra la
configuracidn que tiene el 8155 dentro del montaje del
SDC-85 como controlador de tanto entrada como salida de
datos Centronics (paralelo).

’
\ N
Impresora TRS- 80 =
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Mmoo AR ARy B st

(Puerta 23H)

TxC
e
Control de Acn<Té“—~—— 2T
Entradg { BUSY iy M:
{ STROBE [1]+
Control de | STROBE [T} s
Salidg { BUSY UIH .
i DATA O [T}
\ . 1
s {241
CENTRONICS 3 para 3 [5 1+
' DATAL |6 |
' DATAS [TH
{ Puerta 21H) ;DATA6 +—
i DATA 7 L9 H
' DATA 0
: ' DATA1 [3}
selda - Sparag [l
CENTRONICS -: DATA 3 [5 |
‘DATAL [6 ]+
Puerto 22H: DATAS [T}
i DATA7[9 H

B

TOUT

PC@
PC1
PC2
PC3

PCL
PCS

PA S
PA1
PA2
PA3
PAL
PAS
PA 6
PAT

PB
PB 1
PB2
P83
PB4
PB3S

PB6
PB7

RST in

AD 9
AD1
AD2
AD3
AD&4
ADS
AD 6
AD7

Tin
WR
RO

ALE

10/M
s

8155
RAM

[IMER
PORT

HEERREEE

—{J RSTout

Liti]

AD 9
AD 1
AD 2
AD3
AD4
ADS
AD6
ADT

(LK out
ALE

10/M
o4

Configuracidn entrﬂadcr/‘ salida CENTRONICS del SDC-85.
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Apéndice J: Smartwork

[— DISEKO CON SMARTWORK.,- —‘

El Smartwork es un programa de Wintek Personal Compu--
ter Software para el disefio de circuitos impresos.
Para su uso, en un ordenador compatible IBM PC, es ne-
cesario disponer de los siguientes ficheros:
NOLOK.EXE
EDIT EXE (edicidn)
PLOT .EXE (impresidn)
SMART ., STA
DEMO ,PCB ~ (demostracidn)
Si se dispone de "ratdn" (Microsoft louse), para insta
lar su software teclear: ‘
A>LOUSE
Para ello es necesario disponer del fichero MOUSE.COM
en el diskete DOS.

Inicializacidn: para editar un fichero de circuito im-

preso teclear:
A>NOLOK
A>EDIT
Entonces aparecera en la esquina inferior izquierda un

’

agujero en forma de "o" § "g".

Especificaciones: el tamafio mdximo de la placa que el
Smartwork puede manejar es de 1@"xle" (25'4cm.x4@'64cm. ).
De é1 aparece en pantalla 2" x 4" (5'¢8cm.x 1@g'l6cm).

Para minimizar defectosg, el Smartwork fuerza ciertos

espaciamientos minimos de traza y anchos de pistas fijos

16”
- norte
geste - este "
' 10
LT |
320 C'EIdl]lﬂ'S | sur
_‘_‘TT_S’.:-----. }
Pantalla 5 290 celdillas,
Homt L'

Tamano relative pantalla/tetal.
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Apéndice J: Smartwork.

(—— ancho de linea fina = 12 mils. (B.g12") _‘1
ancho de linea gruesa = 5¢ mils. (@.@5¢")
didmetro agujero = 62 mils. (B.g62"m)
espaciamiento minimo = 19 mils. (B.419")

1mil = 1¢ °pulgada = 2'54 1¢ cm.

Hardware requerido.-

- IBM Personal Computer corriendo PC DOS versidén (2.9)
é posteriores.
-~ 192 Kbytes de memoria central (RAM).

Comandos., -

Para introducir comandos pulsar <Enter> 6 <Return>. Apa
recerd entonces en la parte inferior izaquierda de la pan-
talla: > COMAID>

Con <iiSC> se puede abortar la introduccidén del comando

y con <Backspace> se pueden rectificar caracteres errdéneos.

Un error en la sintaxis producird un mensaje como:
UNKHOWN COMMAND
COMMAND> QUIT: salida del Smartwork.

Digcard current worksapace (y/n) ?

Con este comando se sale del programa Smartwork al sis-
tema operativo MS-DOS sin guardar la edicidn.
COMMAIND> LOAD B:demo.pcb : Cargar fichero
Discard current workspace (y/n) ?

Con este comando se carga«el fichero..a editar y aparece
entonces en pantalla la parte inferior izquierda de la ca-
ra inferior (lower) del fichero.

COLIAND > SAVE B: =dc85.kit : Guarda fichero.
Guarda en disco el fichero editado.

COMWAND> CLEAR : borra la edicidn actual.

COMWAND> SIP d n dibuja hilera de agujeros.
direccidn de nimero de agujeros

la hilera ~—L—»(n(orte),s(ur),e(ste),w(oeste))

COMEAND> DIP d n :dibuja doble hilera de agujeros.
direccidn - numero de agujeros

i—(n(orte), s(ur), e(ste), w(oeste))
COMIMAIND> CLEAVE d : desplaza el dibujo
L__ direccién&*i—-—( n(orte), s(ur), e(ste), w(oest%ln
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Apéndice J: Smartwork.

I liste comando espacia 6 desplaza (amplia) en una direc-|

cién (norte,
partir de la
forma de vol

ma de elimin

sur, este y oeste) el dibujo de la placa a
posicidn del cursor. Contrariament e, no hay
ver a la placa ofiginal, es decir, no hay for-

ar (reducir) en una direccidn la placa.

Teclas de funcidn:
Tecla  Funcidn
F1 : marcar ruta de pista.
P2 : borrar pista.
F3 : situar apgujero por dos caras (O)
F4 borrar agujero. '
5 enganchar pista ()
6 adelgazar pista ( )
P situar celdilla gruesa (m)
3 repetir ruta de pista.
ALT-F1 establece una de dos configuraciones:
1, gsimple cara, alta resolucidn, pantalla B/N.
2. doble cara, media resolucidn, pantalla color
ALT-F2 selecciona la intensidad.
ALT-F3 establece uno de dos juegos de colores.
1. rojo, verde, amarillo.
2. magenta, cian, blanco.
ALT-F4 selecciona el color background azul y negro.
ALT-F5 selecciona la opcidén de 2 6 3 colores.
ALT-F6 establece el color activo.

Grupo 1 Grupo 2 Grupo 3 Grupo 4
cara activa rojo verde magenta cian
cara opuesta verde r0jo cian magenta
puntos coincid.:amayillo amarillo blanco blanco

ALT-T7

Backspace:
CTRI-Brealk:
PG UP/DN

establece el tamafio de ventana; visualiza los
1¢" x 16™ de la placa entera en lugar de los
2" x 4" de la pantalla normal.

borra el Ultimo trozo de pista trazado.
interrumpe la ruta.

cambio de cara activa (superior/inferioxr)

Teclas de flecha : [H,EFH
Shift + tecla de flecha : avance rapido.

HOME :

L

situar el cursor en la esquina inferior izq.

_
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{_— Impresidén por impresora y plotter.-

Apéndice J: Smartwork.

A>TPLOT

Iste fichero ejecutable estd preparado para funcionar en

una impresora EPSON FX-1¢d & MX-1¢@ y en un plotter DMP-41.

Input file containing the board layout

Output device or filename :1ptl:

(coml:, com2:,

aux:, prn: & 1lpt2:)

Primero espera a que se introduzca el fichero a imprimir
y luego el periférico de salida (por defecto es 1lptl:).

Se puede elegir entre 2 escalas de impresidén: 1x 6 nor--

mal y 2x 6 doble (de
sor de las puntas de
nes: $.6 mm = 12
19

$.7 mm = 14

17

mayor definicidn). En cuanto al gro--
la plumilla del plotter hay dos opcio
mil. linea fina.

mil. espaciamien to.

mil. linea gruesa

mil. espaciamiento
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APENDICE K:

Componentes del SDC- 85.




1

8085A/8085A-2 )
- SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS

W Single +5V Power Supply B Four Vectored Interrupt Inputs (One is

M 100% Software Compatible with 8080A
B 1.3 us Instruction Cycle (8085A);

non-Maskable) Plus an 8080A-
compatible interrupt

0.8 us (8085A-2) W Serial In/Serial Out Port
On-Chip Clock Generator (with External . . -
Crystal, LC or RC Network) | lzfitt:;‘nn:ael;icamary and Double Precision

M On-Chip System Controller; Advanced

Cycle Status Information Available for W Direct Addressing Capability to 64k

Large System Control

Bytes of Memory

The Intel® 8085A is a complete 8 bit parallet Central Processing Unit (CPU). Its instruction set is 100% software compatible
with the 8080A microprocessor. and it is designed to improve the present B080A's performance by higher system speed.
Its high level of system integration allows a minimum system of three IC's '8085A .CPU . 8156 RAM/IO:and 8355/8755A
{ROM/PROM/IO | while maintaining total system expandability. The 8083A-2 is a faster version of the 8085A.

The 8085A incorporates all of the features that the 8224 clock g
B8080A, thereby offering a high level of system integration.

enerator and 8228 system controller. provided for the

The 8085A uses a multiclexed data bus. The address is split between the 8 bit address bus and the 8 bit data bus. The
on-chip address latches of 8155/8156.8355/8755A memory procducts allow a direct interface with the 8085A.
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1 } 1 i {

1 i

(4 L] ]
INTERRLPT CONTROL l
<u
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)

[
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2
=
T I = 7>
S T
i
: 4 H it
L i < ' i
ACCUMULATOR Tews 25 } NSTAUCTION N
[ i REGISTER & i
' Ty »l' 5
! ! N} g
“ A V-4 B . c s i [
1 2EG REG ] . i
weTic H HNSTIUCTION ) 0 3 0 . !
I e i DECODER atG aEG i i
| UNIT l Ao ] 0 v L a v
|‘ i MACHINE L e REGISTER |
! —— cveLe REG REG [~arrav i
ENCODING “ ! i ﬁ
STACK POINTER ! (8]
- < i
H i PROGRAM COUNTER ! I i
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POWER | —= +5V i ’
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SUPPLY 1—=GAD } ‘ ADDRESS LATCH e i i
i I
it
; L]
TIMING A%0 CONTROL A (> 3 L
s ;
% —ef  cux RESET [ ADDRESS BUFFER ] r DATA ADDRESS aur;sn"'l
Xy —=1 GEN CONTROL STATLS omMa PREERE ] v
» P " s 1
i !
' l LR I ! ' . . V
CLK OUT G5 AR ALE So5; O™ I HLDA RESET QU A
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“oLo & ADDRESS BUS ACDRESS DATA BUS

Figure 1. 8085A CPU Functional Block Diagram
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INTERBl.PT

oSO A2

Xy B 400 vee
X2 42 33 3 HOLD
RESETOUT 3 383 HLDA
soD 4 3701 ek ouT)
s s 36§ RESETIN
TRAP [6 353 Reaby
RST75 7 38 1om
RST65 8 30 5
RSTS5.5 g 323 RO
INTR 10 313 wR
iNTa g 355 0B ace
ADg 12 293 s¢
ADt1 13 28 A5
AD2 s 270 A
AD3 s 260 A3
ADg [16 25 ag
ADs Q317 243 A1
ADg Q18 233 A1
AD7 T 19 223 Ag
vss ] 20 210 ag

Figure 2. 8085A Pinout Diagram

8085A FUNCTIONAL PIN DEFINITION

The following describes the function of eagh pin:

Symbol

Ag-Ais
(Output, 3-state)

ADg-7
(Input/Output,
3-state)

ALE

(Output)

So, S1, and 1O/M
{Output)

Function
Address Bus: The most significant 8 .

bits of the memory address or the 8
bits of the 1/O address, 3-stated dur-
ing Hold and Halt modes and during
RESET.

Multiplexed Address/Data Bus: Low-
er 8 bits of the memory address :or
1/0 address) appear on the bus dur-
ing the first clock cycle (T state ofa
machine cycle. It then becomes the
data bus during the second and third
clock cycles.

Address Latch Enable: It occurs dur-
ing the first clock state of a machine
cycle and enables the address to get
latched into the on-chip latch of pe-
ripherals. The falling edge of ALE is
set to guarantee setup and hoid times
for the address information. The fall-
ing edge of ALE can also be used to
strobe the status information. ALE is
never 3-stated.

Machine cycle status:

10/M 81 So Status

00 Memory writé
Memory read
1/0 write

170 read
Opcode fetch
interrupt Acknowledge
Halt

Hold

Reset

= 3-state thigh impedance;
X = unspecified

R P N

MHKO = -t u O -
MNKO s s O Q-

.

Symbol

RD
{Output, 3-state)

WR
(Output, 3-state)

READY
(lnput)

HOLD

{Input)

HLDA

(Output)

INTR
(Input)

6-2

Function

S1 can be used as an advanced R/W
status. 10/M,Sg and S1 become vaiid
at the beginning of a machine cycle
and remain stabie throughout the
cycle. The falling edge of ALE may be
used to latch the state of these lines.

READ control: A low level on BD in-
dicates the selected memory or 1/0
device is to be read and that the Data
Bus is available for the data transfer,
3-stated during Hold and Hait modes
and during RESET.

WRITE control: A low level on WR in-
dicates the data on the Data Bus is to
be written into the selected memory
or /O location. Data is set up at the
trailing edge of WR. 3-stated during
Hold and Halt modes and during
RESET.

IfREADY is high during aread or write
cycle, it indicates that the memory or
peripheral is ready to send or receive
data. !f READY is low, the cpu will
wait an integral number of clock
cycles for READY to go high before
completing the read or write cycle.

HOLD indicates that another master
is requesting the use of the address
and data buses. The cpu. upon re-
ceiving the hold request, will re-
linquish the use of the bus as soon as
the completion of the current bus
transfer. Internal processing can con-
tinue. The processor can regain the
bus only after the HOLD is removed.
When the HOLD isacknowledged, the
Address, Data, RD, WR, and 10/M
lines are 3-stated.

HOLD ACKNOWLEDGE: Indicates
that the cpu has received the HOLD
request and that it will relinquish the
bus in the next clock cycle. HLDA
goes low after the Hold request is
removed. The cpu takes the bus one
half clock cycle after HLDA goes low.

INTERRUPT REQUEST: is used as a
general purpose interrupt. it is sam-
pied only during the next to the last
clock cycle of an instruction and dur-
ing Hold and Halt states. if it isactive,
the Program Counter .PC will be in-
hibited from incrementing and an
INTA will be issued. During this cycle
a RESTART or CALL instruction can
be inserted to jump to the interrupt
service routine. The INTR is enabled
and disabled by software. It is dis-
abled by Reset and immediately after
an interrupt is accepted.

®

®
8085A/8085A-2

8085A FUNCTIONAL PIN DESCRIPTION (Continued)

allowing

Symbot Function Symbol Function

INTA INTERRUPT ACKNOWLEDGE: s Schmitt-triggered  input,

(Qutput) used instead of ‘and has the same connection to an R-C network for
timing as: RD during the Instruction power-on RESET delay. The cpu is
cycle after an INTR is accepted. It can held in the reset condition as long as
be used to activate the 8253 Interrupt ESET iN is applied.
chip or some other interrupt port. .

. RESET OUT Indicates cpu is being reset. Can be

RST 5.5 BESTART INTERRUPTS‘ vThese three (Qutput) used as a system reset. The signal is

RST 6.5 inputs have the same urr?mg as INTR synchronized to the processor clock

RST 7.5 exct—:é:fr they cause an mternal RE- and lasts an integral number of clock

(Inputs) START to be automatically inserted. periods.

The priority of tn_ese interrupts is X1, Xz X1 and X are connected to a crystal,
grdered as shown mn Tablg 1.‘ These (Input) LC. or RC network todrivetheinternal
interrupts ha‘{? a higher priority ‘thap clock generator. Xy can also be an
INTR'I,M addition, they may be indi- external clock input from alogic gate.
yldua i’:. masked out using the SIM The input frequency is divided by 2to
instruction. give the processor's internal oper-

TRAP Trap interrupt is a nonmaskable RE- ating frequency.

(Input) START interrupt. it is recognized at
the sametime asINTR or RST 5.5-7.5. CLK Clock Output for use as a system
it is unatfected by any mask or inter- {Output) clock. The period of CLK is twice the
rupt Enable. It nas the highest priority X1, Xz input period.
of any interrupt. See Table 1.: SID Serial input data line. The data on this

RESET IN Sets the Program Counter to zero and (input) line is loaded inte accumulator bit 7

(Input) resers the Interrupt Enable and HLDA whenever a RIM instruction is exe-
flip-ficps. The dataanc address buses cuteg.
and the control lines are 3-stated dur- SOD Serial output data line. The output
irg FESET and because f’f the asyn- (Output) SOD is set or reset as specified by the
chroro_us nature of RESET. the pro- SIM instruction.
cessor's internal registers and flags
may te aitered by RESET with unpre- vee =5 volt supply.
dictabie resuits. RESET IN is a Vss Groung Reference.

TABLE 1. INTERRUPT PRIORITY, RESTART ADDRESS. AND SENSITIVITY
' Address Branched To (1) |

Name Priority When Interrupt Occurs f Type Trigger :
TRAP 1 24H g Rising ecce AND high level until sampled. . |
RST 7.5 2 3CH Rising edge ‘latched .
RST 6.5 3 34H High leve!l until sampled.
RST 5.5 4 2CH High levet until sampled.
INTR 5 See Note :2 . High levei until sampled.

NOTES:

1

The processor pushes the PC on the stack before branching to the indicated address.

2 The address tranched to depends cn the instruction provided to the cpu when the interrupt is
acknowiedged.

realizada por ULPGC. Biblioteca Universitaria, 2008

los autores. Digitali

© Del



8085A§3085A-2

FUNCTIONAL DESCRIPTION -

The 8085A is a complete 8-bit paraliel central processor.
itis designed with N-channel depletion loads and requires
a single +5 volt supply. Its basic clock speed is 3 MHz
18085A 1 or SMHZ 18085A-2), thusimprovingonthe present
8080A’s performance with higher system speed. Alsa it is
designed to fit into a minimum system of three IC’s: The
cpu 18085A1, a RAM/IO 181561, and a ROM or EPROM/IQ
chip 8355 or 8755A..

The 8085A has tweive addressable 8-bit registers. Four of
them can function only as two 16-bit register pairs. Six
others can be used interchangeably as 8-bit registers or
as 16-bitregister pairs. The 8085A registersetisas follows:

Mnemonic Register Contents
ACCorA Accumuiator 8 bits
PC Program Counter 16-bit address
BC,DEHL General-Purpose 8 bitsx 6 or
Registers; data 16 bits x 3
pointer 1 HL -
SP Stack Pointer 16-bit address
FlagsorF Flag Register Stflags '8-bitspace:

The 8085A uses a multiplexed Data Bus. The address is
split between the higher 8-bit Address Bus and the lower
8-bit Address/Data Bus. During the first T state «clock

cycie- of a machine cycle the low order address is sent -

out on the Address/Data bus. These lower 8 bits may be
latched externally by the Address Latch Enable signal
'ALE . During the rest of the machine cycle the data busis
used for memory or /0 data.

The 8085A provides RD, WR, Sy, Sy, and I0/M signals for
bus control. An Interrupt Acknowledge signal (INTA) is
also provided. HOLD and all Interrupts are synchronized
with the processor's internal clock. The 8085A also pro-
vides Serial Input Data (SID) and Serial Output Data
(SOD) lines for simple serial interface.

In addition to these features, the 8085A has three mask-
able, vector interrupt pins and one nonmaskable TRAP
interrupt.

INTERRUPT AND SERIAL I/O

The 8085A has 5 interrupt inputs: INTR. RST 5.5, RST6.5.
RST 7.5, and TRAP. INTR is identical in function to the
8080A INT. Each of the three RESTART inputs. 5.5, 6.5,
and 7.5, has a programmable mask. TRAP is also a
RESTART interrupt but it is nonmaskable.

The three maskable interrupts cause the internal execu-
tion of RESTART 'saving the program counter in the stack
and branching to the RESTART address if the interrupts
are enabied and if the interrupt mask is not set. The non-
maskable TRAP causes the internal execution of a
RESTART vector independent of the state of the inter-
rupt enable or masks. :See Table 1.

There are two different types of inputs in the restart in-
terrupts. RST 5.5 and RST 6.5 are high level-sensitive like
INTR :and INT on the 8080 and are recognized with the
same timing as INTR. RST 7.5 is rising edge-sensitive.

For RST 7.5, only a puise is required to set an internal
flip-flop which generates the internal interrupt request.
1See Section 5.2.7.- The RST 7.5 request flip-flop remains

set until the request is serviced. Then it is reset auto-~
matically. This flip-flop may also be reset by using the
SIM instruction or by issuing a RESET IN to the 8085A.
The RST 7.5 internal flip-flop wili be set by a pulse on the
RST 7.5 pin even when the RST 7.5 interruptis masked out.

The status of the three RST interrupt masks can only be
affected by the SIM instruction and RESET IN. (See SIM,
Chapter 5.

The interrupts are arranged in a fixed priority that deter-
mines which interrupt is to be recognized it more than
one is pending as follows: TRAP — highest priority,
RST 7.5, RST 6.5, RST 5.5, INTR — iowest priority. This
priority scheme does not take into account the priority
of a routine that was started by a higher priority interrupt.
RST 5.5 can interrupt an RST 7.5 routine if the interrupts
are re-enabled before the end of the RST 7.5 routine.

The TRAP interrupt is usetful for catastrophic events such
as power faifure or bus error. The TRAP input is recog-
nized just as any other interrupt but has the highest
priority. it is not affected by any flag or mask. The TRAP
input is both edge and level sensitive. The TRAP input
must go high and remain high until it is acknowledged.
It will not be recognized again until it goes fow, then high
again. This avoids any false triggering due to noise or
logic glitches. Figure 3 illustrates the TRAP interrupt
request circuitry within the 8085A. Note that the servicing

- of any interrupt 1 TRAP, RST 7.5, RST 6.5, R8T 5.5 INTR:

disables all future interrupts -except TRAPs until an Et
instruction is executed.

INSIDE THE

EXTERNAL 80854

TRAP

INTERRUPT

REQUEST TRAP
Y gl
H i

o t

RESET IN SCHAUTT t

TRIGGER i !
ARESET

l TRAP
INTERRUPT
-sv—{0 CtK AEQUEST

|
—

[*]

To
Ey

CLEAR

{ INTERNAL TRAPFF
! TRAP

ACKNOWLEDGE

Figure 3. TRAP and RESET IN Circuit

The TRAP interrupt is special inthat it disables interrupts,
but preserves the previous interrupt enable status. Per-
forming the first RIM instruction following a TRAP inter-
rupt ailows you to determine whether interrupts were
enabled or disabled prior to the TRAP. All subsequent
RIM instructions provide current interrupt enabte status.
Pertorming a RIM instruction following INTR. or RST
5.5-7.5 wiil provide current Interrupt Enable status,
revealing that Interrupts are disabled. See the descrip-
tion of the RIM instruction in Chapter 5.

The serial 1/0 system is aiso controiled by the RiM and
SiM instructions. SID is read by RIM, and SIM sets the
SOD data.

L

8085A/g.085A-2

DRIVING THE X1 AND X2 INPUTS

N You may drive the clock inputs of the 8085A or 8085A-2
: with a crystal, an LC tuned circuit, an RC network, or an
external clock source. The driving frequency must be at
least 1 MHz, and must be twice the desired internal clock
frequency; hence, the 8085A is operated with a 6 MHz
crystat (for 3 MHz ctock), andthe 8085A-2can be operated
with a 10 MHz crystal (for 5 MHz clock). If acrystal is used,
it must have the following characteristics:

Parailel resonance at twice the clock frequency desired
C. {load capacitance; < 30 pf

Cs 1shunt capacitance! < 7 pf

Rs requivalent shunt resistance; < 75 Ohms

Drive levei: 10 mW

Frequency tolerance: =.005% (suggested:

Note the use of the 20pF capacitor between X; and
ground. This capacitor is required with crystal
frequencies below 4 MHz to assure oscillator startup at
the correct frequency. A paraltelresonant LC circuit
may be used as the frequency-determining network for
the 8085A, providing that its frequency tolerance of
approximately =10% is acceptable. The components
are chosen from the formula:

1
2:\ L Cext + anl

To minimize variations in frequency, it is recommended
that you choose a value for Cext thal is at least twice that
of Cint, or 30 pF. The use of an LC circuit is not recom-
mended for frequencies higher than approximately 5MHz.

An RC circuit may be used as the frequency-determining
network for the 8085A if maintaining a precise ciock fre-
quency is of no importance. Variations in the on-chip
timing generation can cause a wide variationin frequency
when using the RC mode. Its advantage is its low com-
ponent cost. The driving frequency generated by the
circuit shown is approximately 3 MHz. It is not recom-
mended that frequencies greatly higher or lower than this
be attempted.

Figure 4 shows the recommended clock driver circuits.
Note in D and E that pullup resistors are required to assure
that the high level voitage of the input is at least 4 V.

For driving frequencies up to and including 6 MHz you
may supply the driving signal to X1 and leave X2 open-
circuited : Figue 4D . i the driving frequency is from 6 MHz
to 10 MHz, stabitity of the clock generator will be improved
by driving both X1 and X2 with a push-pull source .Figure
4E:. To prevent seif-oscillation of the 8085A, be sure that
X2 is not coupled back to X1 through the driving circuit.

80854

~

= 200F"

*29 oF CAPACITORS REQUIRED FCS

CRYSTAL FREQUENCY - 4 MHz ONLY

A. Quartz Crystal Clock Driver

808SA
—

Cint
< 150F

| T

Lexr = Cexr

L_.__N____J

X2

B. LC Tuned Circuit Clock Driver

8085A

C. RC Circuit Clock Driver

i X

*Xy LEFT FLOATING | I

D. 1-6 MHz Input Frequency External Clock Driver
Circuit

-5V
Low time > 40 ns

X2
L

E. 1-10 MHz Input Frequency External Clock Driver -
Circuit

Figure 4. Clock Driver Circuits
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80854/ B85A-2

GENERATING AN 8085A WAIT STATE

It your system requirements are such that siow memories
or peripheral devices are being used, the circuit shown in
Figure § may be used to insert one WAIT state in each
8085A machine cycle ’ :

The D flip-flops should be chosen so that
® CLK is rising edge-triggered
® CLEAR is low-ievel active.

CLEAR 8085A
ALE —={CLK CLK OUTPUT —e1CLK T0
80854
o D READY
FIF a F/F g | INPUT
+sv —=1o o

Figure 5. Generation of a Wait State for 8085A CPU

As in the 8080, the READY line is used to extend the read
and write puise lengths so that the 8085A can be used with
slow memory. HOLD causes the cpu to relinquish the bus

when itis through with it by floating the Address and Data .

Buses.

SYSTEM INTERFACE

The 8085A family includes memory components, which
are directly compatible to the 8085A cpu. For example, a
system consisting of the three chips, 8085A, 8156, and
8355 will have the foltowing features:

® 2K Bytes ROM

* 256 Bytes RAM

e 1 Timer/Counter

¢ 4 8-bit /0 Ports

e 1 6-bit I/0O Port

® 4 Interrupt Levels

® Serial In/Serial Qut Ports

This minimum system, using the standard I/0 technique
is as shown in Figure 6.

in addition to standard {/Q, the memory mapped 1/O
offers an efficient I/0 addressing technique. With this
technique, an area of memory address space is assigned
for I/0O address, thereby, using the memory adbliress for
1/0 manipulation. Figure 7 shows the system configura-
tion of Memory Mapped 1/0 using 8085A.

6-6

The 8085A cpu can also interface with the standard
memory that does not have the multiplexed address/data
bus. It will require a simple 8212 (8-bit latch) as shown in
Figure 8.

sl
NTA RESET
- ApOR/ out S
ACDR DATA ALE AD WRI1O/M  RODY CLK N
‘/\ Ves Voo
) ), ! l

IN
10 R Timer

N neser OUT

z
&
]
o3

P

Vss Ve Voo PROG

Vee

VWA Vee

VOV Mt

*NOTE: OPTIONAL CONNECTION

Figure 6. B085A Minimum System (Standard 1/0
Technique)

[
) 8085A/8053A-2
B0BSA MINIMUM SYSTEM CONFIGURATION
as-15 r ~ ~r - v >
N
N
ADO-7
N— >
N AN AN
v
8085A ] . e
wR l Ve
08
CLx l :
RESET OUT |
READY | | ¢ | e
] § Il
IR | I
' AB- AD| . (10/ 3T
RESET 11»&5:& WR{AD| ALE| CE \};‘; KQm \ A10 07 CEL g {ALEIR sn'aov

TIMER | OM +1/0}
out 8355 +
8156 [ROFI

[RAM + /O + COUNTER/TIMER] 8755A [PROM - 1/0]

7Ny 7 7y 7
*NOTE: OPTIONAL CONNECTION \ 51' 8 8, i‘l'
i} v\

Figure 7. MCS-85™ Minimum System (Memory Mapped 1/0)
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BASIC SYSTEM TIMING .

TABLE 2. 8085A MACHINE CYCLE CHART

The 8085A has a multiplexed Data Bus. ALE is used as a MACHINE CYCLE STATUS CONTRO
strobe to sample the lower 8-bits of address on the Data tom|s1] 50 [RB [WATINTA
Bus. Fi ure 9 shows N n OPCODE FETCH {OF) 0 1 1|0 1 1
o og € an instruction fetgh. memory read MEMORY READ  (MR) ol tlalol o] s
and l/ w'nle cycile (as would occur during processing of MEMORY WRITE (MW} ofloft]s]| el
the OUT instruction). Note that during the 1/O write and 1/0 READ 110R) viifofog | s
read cycle that the {/O port address is copied on both the 170 WRITE fiow vioeprprfof o
ACKNOWLEDGE
upper and lower half of the address. OF INTR (INA} vl sl adba ] et e
There are seven possible types of machine cycles. Which BUSIDLE {8h: DAD eprfofrg oy
of these seven takes place is defined by the status of the :;,",2; ot eba | ot
three status lines (1O/M. M. S1, So) and the three controi HALT Ts{ o TS| Ts| 1
signais (RD, WR, and INTA). (See Table 2.) The status
lines can be used as advanced controfs (for device seiec-
tion, for example), since they become active at the T, TABLE 3. 8085A MACHINE STATE CHART
state, at the outset of each machine cycle. Control lines T Status & Buses Cantrol
RD and WR become active fater. at the time when the Machine | 7 7 i
transfer of data is to take place, so are used as command State 'S1.50110/M!Ag-A15]ADg-AD;/RD.WR iNTAIALE
lines. T DX XX X o1 i 1
A machine cycle normally consists of three T states, with T2 xpxolox x ©ox ixlo
the exception of OPCODE FETCH, which normally has Twar X X 4ox 1ox iox lxio
either four or six T states tunless WAIT or HOLD states Ts x | x ! X X X } x| o
are forced by the receipt of READY or HOLD inputs:. Any T, 1o x -5 1] o
T state must be one of ten possible states, shown in T PEEAPY I l
5 jo- ) X% | TS i l iy 0
Table 3. | S
N Ts 1 | o- i x ‘ 7S 1 1 [}
TReser X TS | 75 1 TS TS| 1) o
TuaLt @ TS TS T3 1s| 1] o0
Tegio . X T3, TS s s 1o
0= Logic 0" TS = Hogh Impudance
1= Logic 1" X * Unspecifred
* ALE motge 53¢ SAD mprmTnien

ML AR 1

CLK

My ] My I M

AgArs

i 1
| i
| !
1 i
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Figure 9. 8085A Basic System Timing
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8085A/80%.5A-2

TABLE 4. ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias. . . . ... .. 0°Ct0 70°C
Storage Temperature . . .. .......... —65°C t0 +150°C
Voltage on Any Pin

With RespecttoGround. .. ......... ~0.5V 10 +7V
Power Dissipation . . .. .............. 1.5 Watt

TABLE 5. D.C. CHARACTERISTICS

1
\

*COMMENT

Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. Thisis a stress rating only and lunctionai
operation of the device at these or any other conditions above those
indicated in ihe operational sections of this specilication is not implied.
Exposure to absolute maximum rating conditions for extended periods
may affect device retiability.

(Ta = 0°Cto 70°C; Vee =5V +5%; Vgg = OV unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions
Vi Input Low Voltage -0.5 +0.8 v
Viu Input High Voltage 20 Ve t0.5 Y
Vot Output Low Voltage 0.45 v loL = 2mA
Vou Output High Voltage 2.4 \ 1oy = —400uA
lee Power Supply Current 170 mA
he Input Leakage 10 HA Vin = Vee
1o Output Leakage £10 HA 0.45V <V Vee
ViLr | Input Low Level, RESET -0.5 +0.8 v
Vign | Input High Level, RESET 24 Ve 0.5 v
Viy Hysteresis, RESET 0.25 \
e O D

L
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TABLE 6. A.C. CHARACTERISTICS
Ta=0°C 10 70°C; Voc =5V £5%; Vgg=0V

) 8085A-21
Symbot Parameter 808511 (Preliminary) Units
Min. Max. Min. Max.
teve CLK Cycle Period 320 2000 200 2000 ns
ty CLK Low Time (Standard CLK Loading) 80 40 ns
1, CLK High Time (Standard CLK Loading) 120 70 ns
t.t CLK Rise and Fall Time 30 30 ns
tykr X, Rising to CLK Rising 30 120 30 100 ns
txxp X, Rising to CLK Falling 30 150 30 110 ns
tac Ag.ss Valid to Leading Edge of Controll!) 270 115 : ns
tacL Ag_7 Valid to Leading Edge of Control 240 115 ns
tsao Ag_15 Valid to Valid Data in 575 350 ns
tarr Address Float After Leading Edge of
READ (INTA) 0 0 ns
taL Ag_y5 Valid Before Trailing Edge of ALE! 15 50 ns
taL Aq.7 Valid Before Trailing Edge of ALE 90 50 ns
tary READY Valid from Address Valid 220 100 ns
tca Address (Ag_ys) Valid After Control 120 60 ns
tee Width of Control Low (RD, WR, iNTA)
Edge of ALE 400 230 ¢ ns
teL Trailing Edge of Control to Leading Edge . |
of ALE c 50 25 ns
tow Data Valid to Trailing Edge of WRITE 420 230 ! ns
tuase HLDA to Bus Enable 210 {150 ns
thasr Bus Float After HLDA 210 150 ns
tuack HLDA Valid to Trailing Edge of CLK 110 40 ns
tupH HOLD Hold Time 0 0 : ns
tuos HOLD Setup Time to Trailing Edge of CLK 170 120 ¢ ns
tinK INTR Hold Time o} 2} i ns
ting INTR, RST, and TRAP Setup Time to i
Falling Edge of CLK 160 150 ns
ta Address Hoid Time After ALE 100 50 ns
te Trailing Edge of ALE to Leading Edge i
of Control 130 60 | ns
tiek ALE Low During CLK High 100 50 ns
tior ALE to Valid Data During Read 460 | 270 ns
tLow ALE to Valid Data During Write 200 | 120 ns
teL ALE Width 140 80 | ns
tLry ALE to READY Stable 110 | 30 ns
- (o
8-10 o

(. uvourvo&..ér\-r.

Table 6. A.C. Characteristics (Cont.)

8085A-27
4 Symbol Parameter 8085412 (Preliminary) Units
z. Min. Max. Min. Max.
trag | Trailing Edge of READ to Re-Enabling 150 %0 ns
= of Address
B tap | READ for INTA) to Valid Data 300 150 ns
H try Control Trailing Edge to Leading Edge 400 220 ns
of Next Controt
tgpy | Data Hold Time After READ iNTAU] 0 0 ns
tRYH READY Hold Time 0 0 ns
) trys | READY Setup Time to Leading Edge 110 100 ns
of CLK
twp Data Valid After Traifing Edge of WRITE 100 ! 60 ns
twpL | LEADING Edge of WRITE to Data Valid 40 20 ns
Notes:

1

~® U &

Ag-Ayg acdress Specs apply 10 I0:M. Sq. and Sy except Ag-A:s are undetined cunng T4Tg of OF cycte
whereas 10/M. Sq. andS, are stable.

Test conditions: teye = 320ns (8085A¥200 ns (8085A-2): C_ = 150 pF

For all output iming where Cy = 1500F use the tollowing correction lactors

250F < C, < 150pF: -0.10nsof

150 pF < Gy« 300pF. +0.30ns.0F

Qutput timings are measured with purely capacitive loag

All imings are measurec at outpu! votage V| =0.8V. Vi = 20V, and 15V with 20ns nise ang ‘all time on puts.

To calculate iming specifications at cther values of teye wse Table 7
Data ho!d time 1s guaranteed under all ioading condiions

Input Waveform for A.C. Tests:

o e

2.3
70 20
e pier —
Xas/ TEST POINTS .

@
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QUTPUT

TABLE 7. BUS TIMING SPECIFICATION AS A Tcyc DEPENDENT Read Operation T, | T ! T ; g
- - . p ¢
8085A 8085A-2 (Preliminary) cxxm
tay - (1/2) T - 45 - - MIN AL - (1/2) T - 50 MIN f—‘u:x—v-l . .-h—.i
t - (1/2T- - - /2 T - y -
LA {1/2) T - 60 MIN ta {1/2) ¥~ 50 MIN : sern X oonees : X
ty - (/2aT-20 MIN T, - (1/2T-20 MIN R : gy
. . J—— - H
Y ek - (/AT-60 MIN [ - (1/27-50 MIN o0 o }
e - _(1/2T-30 MIN T e - (1/2T-40 MIN "~ 20,40, X aooness > I/ X oatam }——C
tap —  (5/2+N)T-225 MAX tAp - (5/2+N)T-150 MAX I ' : i
tap — (32+N)T-180 MAX tro — (372+N)T-150 MAX . e e
thag  — (1/21T-10 MIN taae - (1/2T-10 MIN ae F1 A e — ' {
tea - (/2T-40 MIN tca - (/2 T-40 MIN i i T ] ‘
t, e ——— —_—
tow — (312+N)T-60 MIN ow - (32+N)T-70 .  MIN T ¥ o e
T e cC
twp - (1721 T-60 MIN Wwo — (/2 T-40 MIN RONTA | T 4
tee - (32+N)T-80 MIN tee - (32+N)IT-70 MIN ; tae
oL - (/2aT-110 MIN oL - (1/AT-75 MIN
taRy - (321 T7-260 MAX tary - (3/2)T-200 MAX Write Operation | . ; .
'wagk — (1/21T-50 MIN tyack —  (1/2)T-860 MIN g '. K ‘ ? \ '
tyagE - (1/2T+80 MAX tyABE -~  (1/2)T+50 MAX ch_\_____/_—-\____/_——\__/_—\____/
tyage -~ (/2T +50 MAX tyage — (1/21T+50 MAX L_‘m_j
1 - (22 T-50 MIN | vt ~ (22 T-85 MIN - '
AC I .
- I AC AA X ADORESS X
t, (172)T- 80 MIN | t; ~ (/2 T-60 MIN sAss —
t, - (1/2T-40 MIN ! t, - (1/2)T-30 MIN { -— tow 1 e
Ty - (@27-80 MIN_ Ty - (372 T-80 MIN sog40, %, wooness W oataou X
t oR — (4/2)T-180 MAX | oA — @2 7-130 MAX ‘ : i "
NOTE: N is equal to the total WAIT states. NOTE: N is equal to the total WAIT s:ates. ““_ e '4_ o } o ‘:‘— " {
T=teve T=1tcye. ALE 7( 1 Ry —ir— oL ) !
— tp e :
Y 3 f
WR ; ,l\l_ * -— et —
! —— Y e~ h : <L
}-—-—— tac !
X1 INPUT m_\m ! Read operation with Wait Cycle (Typical) — same READY liming applies to WRITE operation.
1 . ..
| i I8 Ty Tasst 1 '
! “ e \__/—‘_\__/‘——'\___f—_—\___/__—\__/
| i
CLK . tiee N t — s
‘ E| X .' - =

eIk, -——

: B ,
P Y ig 2ig X ADDRESS X
: i
: Teve . W Taim - -
txuf  -— ’ -—_— — tan t
! v I3
| . S 7 IR o>—C
. ——— Ty e — Y

: | tars —» - i : -— e —e
Figure 10. Clock Timing Waveform . ! e f - e (
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Hold Operation

T,
2 B T T,

-

HOLD H
N o\
{}
tnos tuomn I‘-‘mcx-o'

(

HLDA . t d \
‘ouas—'i L
' !-—-‘me—

BUsS (ADDRESS, CONTROLS) -

r

Figure 12. 8085A Hold Timing.

I ) '
l T i TuoLn Pn T

Ag.is X

T

o X ¢ :
0-7
CALL INST. = o~

i :
! : - !
!

— e BUSFLOATING' ———— |
ALE ; :

s 7
INTR, )/ 8 R \

tns tn ‘] T
:
, .
HOLD i X, 1
d () N
;
Yps - tiou !
HLDA ] i ¥
i
i
i ‘_-\
H

t
' 1
HACK [ = tuags

*10/M IS 2150 FLOATING DURING THIS TIME,

Figure 13. 8085A Interrupt and Hold Timing
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8085A/8055A-2 (
8085A INSTRUCTION SET SUMMARY BY FUNCTIONAL GROUPING
Table 6-1 .
tastructios Code (1) . Iastrecties Cade (1)
Maemenic  Dewcrigtion Dy D 05 Da D3 Oz By B Pwe Meemenc  Description 0y O Os De4 D03 D2 Dy Oy Pagr
MOVE, LOAD, AND STORE . o
MOV r2  Move cegster to register 9 1 o & 0 S § S 54 (w4 Caft on reve ] 1 g o 1 1 g 0 5w
3 MOV M Move register to memory O ] 1 1 9 S s § 54 N2 Call oa na 2210 t 1 0 [} 0 1 6 0 514
: MOV e M Move memory to register G 1 Q D b] 1 1 0 54 ce Caél on oositive 1 1 1 1 ] 1 4 0 5K
g‘ Mvir Mowve immediate register 4 9 0 0 © ! T 0 54 [ ] Call on minus 1 1 1 1 1 3 g 0 5S4
b VI M Move immedate memory 0 0 1 1 Q9 1 1 0 54 CPE Cail on panty even 1 1 1 ] 1 1 e 9 5
LXtB8 Load immediate reqister 9 o ¢ O0 98 & 0 1 53 crPo Catl on parity oad 1 1 1 0 @ 1 9 9 5w
ParBaC RETURN
wXi D {.0ad immadiate register o 0 0 1 ] 1] [ 1 55 RET Return 1 1 c 0 1 [} 13 1 54
Pair DB E RC Return on carry v o1 e 1 v 9 8 9 s
LXIH Loadimmediateregister G 0 1 0 0 0 O L1 ANC Returm on no carry s t+ o 1 0 0 ¢ O 5w
Pur H& L RZ Return on rero 1 1 0 8 1 9 ¢ 3 5
STAX 8 Stoce A indirsct . 9 [} ] 9 1] 1 3053 aNZ Retutn on no zeto 1 ' 2 ° 9 ) 9 2 5
STAX D Store A indirect [ ¢ Q 1 i} 2 A g &3 RP Return on gotive . 1 f 1 a s o 3 51
LDAX B Lead A ind:rect ° a 8 9 1 4} 13 %5 an Aeturn on mines f 1 1 ' 1 ° a3 5ae
LOAXD  Load A nrect T R L R "ee Aetrmonsuseen 13 1 0 1 3 3 @ 5w
STA Store A direct g ) 1 K a 9 1 B2 a0 Return an panty 224 s ' ' I o ¢ v AT
LoA Load A d S 3 1 1 i g 1 3 ‘:5 RESTART
suea SmreHé Lz ; o a al g asT Aestant v oA A A VoS
LHLO Lzad H & L 2rett 3 1 b T s 5
XCHG Exhange SEEHAL 1 1 1 0 1 ® ot 1% INPUT/QUTPUT
N irput b 1 9 i 1 b 1 1
Registers . - .
STACK 0FS ouT Cutnut 1 i 0 1 [ d 1
PUSH B Pushregsia Far 3 & Do 5 s 6 s v oas INCREMENT AND DECREMENT
INR - ireremen: 2 2 ) ol a4 1 g 3 %3
PUSH 2 i 0 4 : < 5 N i3as Decremert remsi2r 2 M 2 c < i < » 32
£ 90 st MR Iacremertmeminy EOEE T S T A A
PUSHH  Puskregsir FarH S | I T T T oCRY Decrement H [ T T IR B
L or staca ’ X e = 3 ¢ g s ot ioGoE2
PUSH FSW N ! 1 3 ] 213
INX D 2 2 [t} 1 3 b} 32
pers TR S - (SF)
INXH fncrementH & L 7 £ 1 0 ¢ 3 1 LB
PaRG 1 H ) i 3 & > reqisiers
oex 3 z i a2 2 i P 1 1
FoPH ' H 3 3 z 3 LIS aCx o B 5 c ) ' : : f
pge pE e T sLxH o0 !
ADD
XTHL i 1 1 s n ° 1 vozaz &D0 - n c 2 2 < s
AQCs 3 b3 2 M 3 3 3 5=
SPuL M8 L restacy soioter [ T T SR T
LISP Loan imeazare siace I T T R B :5 ac I S Tt eR
nointer agow T S T 3 33
INX 32 irgrement ooy pinter B3 9 1 % o 2 1 1 %2
X § a9 ' 1 i )] 13 %% ag! d D TR - B | PR S ¥
B [ LIS
O S R B Lags [ S S
L. 0AT S LU T T S A
VoA F Y
v . - f 3 : B : GAD W G t 2 1 3 3 i
o s a1 oos 2ap§? FC TR SR B B B
Poroo e p e e SUBTRACT
PR T T BRI B R &
B ST suB PR T - T N
L T R R 5 535 T S T
H 1 8 o 1 1 ¢ 513
[T T SR T R s s g o+ a0 2t
SEEV D I A 3 3z
caLt Laruncortand! 1 ! [ | 1 ¥ 61 813
- cl Cav2n 1 1 9 0t 1 1 0 5% B §.ntract = et 1 oo c . PO S
3 (434 Catonr LI T H B | 2 5M trom A
- Ail mnemonics copynghted A,\lntel Corporation 1976
S N ] -
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£l 7 8085A INSTRUCTION SET SUMMARY (Cont'd)

Table 6-1
. . . lastruction Code {1}
° i lastraction Code (1
msm s;ﬂm 07 Og Ds Oy D3 Oz Dy O Pege Masmenic Duscrigtion 0y Dg 05 Dg O3 :)1 01 0g Pege
tract i ’
o—a .':“‘"::::' 1 1 0 1 1 ] 1 ¢ 58 RRC Rotaw A right 0 0 [ ] t 1 1 1 512
LOGICAL i RAL Rotaze A left through [ 1] 4 1 ] 1 1 1 512
ANA ¢ And register with A 1 0 1 o
o S 58 RAR Rotate A ri
n Ercone o oo X . otate A right through g 0 o0 3 1 1 1 512
[ i
na . $ S s s cary
ORA ¢ OR register with A 1 8 1t 1 0 S S S S0 SPECIALS
i:'r“ Compareregsterwath A ¥ 0 1 1 1 § § § St CMA Complement A 6 ¢ v o0 t 1 1 1 512
“A . And m‘cmcry with A 1 0 10 0 1 10 518 STC Set carry 6 90 1 1 [ 1 11 5t2
A El;u;m OR memory 1 0 1 0 1 1 t 0 510 CcMC Compiement carry 0 [} 1 1 1 1 1 1 5R
o
DAA Decimal adjust A
oham ey with A l \ ' | . l ‘ o e il just 0 0 1 9 ] 1 1 1 59
CMP M Compare memory withA 1 ] 1 1 1 1 0 511 CoNTROL
N 3 -
x:l AdimmedarewsthA 1110 0 1 1 3w €& Enable Intenuots L
1 i;:u;m ORimmediate 1 1 1 0 1 1 | 0 50 ot Disable fnterrupt ot v e 0 s
NOP No-aperation 9 e 0 0o 0
ORI OR immediate wsth A 1 t 1 1 [ ] 1 0 5n HLT Hait 0 1 1 1 U
24} Compare immedsate 1 1 1 1 1 H 1 51 ’ l L
woTATE with A NEW 2085A INSTRUCTIONS
RiM Read Inteerupt Magk 0
AL - I} 0 1 a o 0 ¢ 0 517
otate A left 0 0 0 0 0 t 1 7 51 SiM Set taterrupt Mask [ [} 1 1 g 0 0 0 :-IB
NOTES: 1. 0OS or §5S: 8 000, C 601, D 010, EG11, H 100, L 101, Memory 118, A 111, E
2. Two possible cycle times. {6/12) indicate cycles on Hags. b
"All mnemonics copyrighted ¢ Intel Corporation 1976.
.
616 (

t
N

8155/8156/8155-2/8156-2 -
2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

@ 1 Programmable 6-Bit 1/0 Port

B Programmable 14-Bit Binary Counter/
Timer

B Compatible with 8085A and 8088 CPU
B Multiplexed Address and Data Bus
| 40 Pin DIP

W 256 Word x 8 Bits

A Single +5V Power Supply

B Completely Static Operation

B Internal Address Latch

H 2 Programmable 8 Bit I/0 Ports

The 8155 and 89156 are RAM and 1/O chips to be used in the 8085A and 8088 microprocessor systems. The
RAM portion is designed with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns
to permit use with no wait states in 8085A CPU. The 8155-2 and 8156-2 have maximum access times of 330 ns for use
with the 8085A-2 and the full speed 5 MHz 8088 CPU.

The 1/0 portion consists of three general purpose {/0 ports. One of the three ports can be programmed to be status
pins, thus allowing the other two ports to operate in handshake mode.

A 14-bit programmable counter/timer'is jalso included on chip to provide either a square wave or terminal count pulse
for the CPU system depending on timer mode.

PIN CONFIGURATION BLOCK DIAGRAM

—
PC, d 1 03 Vee
e, 2 39 [ P,
TimeRIN 33 a8 {] PC, 10 M PORT A
reset [ o 37 {3 PG A "3»7
Pcs O s 35 {1 P8, A0
j— — 07
TimeROUT (6 35 [] P8g
wom {7 3 []e8
_ o g [ 78 PORT B
Ceorcer(ds 337 ea, *—
— 8 .
Ao s 32{] r8; ALE
. 2155
W Qo ga. NP Pe, )
ALE (] 11 giss2 30[3 P8, "o
ap, 12 81382 207 pgy e PORT €
a0, O3 287 Pa, K : > PCoos
ap, [1s 277 pag RESET —mo——
a0, 015 261 pag
apo, (1 s {3 Pa, 1
TIMER CLK Vy 1+8V}H
- apg (17 267 P,y e 9
TIIER OUY Vg 10V)
apg (18 23] Pa,
Ao, (] 19 220 pa,
v, 20 a0 s
s H 74 * 8155 8155.2 = CE, 8156 8156.2 = CE

e fj» 617 . -w-€)
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d1aa/dl:§d/&@5-2/8156-2

8155/8156 PIN FUNCTIONS

Symbol
RESET
finput)

ADo-7
tinputs

CEor CE
rinput
RD
rinput:

WR
tinput

Eunction

Pulse provided by the 8085A to ini-
tialize the system (connect to 8085A
RESET QUT!. input high on this line
resets the chip and initializes the
three /0O ports to input mode. The
width of RESET pulse should typically
be two 8085A clock cycle times.

3-state Address/Data lines that inter-
face with the CPU lower 8-bit Ad-
dress/Data Bus. The 8-bit address is
latched into the address latch inside
the 8155/56 on the falling edge of
ALE. The address can be either for
the memory section or the /O section
depending on the IQ/M input. The
8-bit data is either written into the
chip or read from the chip, depending
on the WR or RD input signal.

Chip Enable: On the 8155, this pin is
CEand is ACTIVE LOW. Onthe 8156,
this pin is CE and is ACTIVE HIGH.

Read control: Input low on this line
with the Chip Enable active enables

- and ADg-7 buffers. if I0/M pin is low,

the RAM content will be read out to

the AD bus. Otherwise the content -

of the selected I/0O port or command/
status registers will be read to the
AD bus.

Write control: Input low on this ling
with the Chip Enable active causes
the data on the Address/Data bus to
be written to the RAMor I/Q ports and
command/status register depending
on IO/M.

10/M

tinput
PAg-7:8:
tinput/output:

PBo-7:8)
tinput/output.

PCo-56"
rinput/output.

TIMER IN
[input

TIMER OUT
output-

Vee
Vss

Function

Address Latch Enable: This control
signal latches both the address on the
ADo-7 tines and the state of the Chip
Enable and 10/M into the chip at the
falling edge of ALE.

Selects memory it low and /0 and
command/status registers if high.

These 8 pins are general purpose 1/0
pins. The in/out direction is selected
by programming the command
register.

These 8 pins age general purpose I/O
pins. The in/out direction is selected
by programming the command
register. ’

These 6 pins can function as either
input port, cutput port, or as control
signals for PA and PB. Programming
is done through the command reg-
ister. When PCg-s are used as control
signals. they will provide the fol-
lowing:

PCo — A INTR :Port A Interrupt:
PC1— ABF Port A Buffer Full

PC2 — A STB -Port A Strobe

PC3 — B INTR iPort B iInterrupt-
PC: — B BF Port B Buffer Fuli

PCs — B STB : Port B Strobe.

Input to the counter-timer.

Timer output. This output can be
either a square wave or a pulse de-
pending on the timer mode.

+5 voit supply.
Ground Reference.

8155/8156/819%-2/8156-2

DESCRIPTION
The 8155/8156 contains the following:

* 2k Bit Static RAM organized as 256 x 8_ ‘
e TwoB8-bit//Oports (PA& PBj)andone 6-bitl/OportiPC)
® 14-bit timer-counter

The 10/M (10/Memory Select! pin selects either the five
registers (Command, Status, PAo-7. PBo-7, PCo-s) or

the memory (RAM) portion. (See Figure 1.)

The 8-bit address on the Address/Data lines, Chip Enable
input CE or CE. and 10/M are ail latched on-chip at the

talling edge of ALE. iSee Figure 29

Il ( 8.BIT INTERNAL DATA BUS )
|
|
|
TIMER
I | commano e
|
| STATUS
|
|
I

Figure 1. 8155/8156 Internal Registers

CE (8155)

OR

CE {8156}

.
108

1

ADORESS

R ! X DATA VALID
.>————_<<

P
AD,, X
i
ALEJ__\

il

RD OR WR

i
i
|

NOTE: FOR DETAILED TIMING INFORMATION, SEE FIGURE 12

1
|
|
l
|
|

./

AND A.C. CHARACTERISTICS

Figure 2. 8155/8156 On-Board Memory Read/Write Cycle

e e _G .
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8155/8156/@55—2/8156-2

PROGRAMMING OF THE
COMMAND REGISTER

me command register consists of eight latches. Four
bits (0-3) define the mode of the ports, two bits (4-5)
enable or disable the interrupt from port C when it acts
as control port, and the fast two bits (6-7) are for the timer.

‘I_'he command register contents can be altered at any
time by using the I/0 address XXXXX000 during a WRITE
opera_tlon with the Chip Enable active and IO/M = 1. The
meaning of each bit of the command byte is defined in
Figure 3. The contents of the command register may
never be read.

READING THE STATUS REGISTER -

The status register consists of seven latches, one foreach

bit; six (0-5) for the status of the ports and one (6) for the

ofectaciot

status of the timer.

The status of the timer and the I/0 section can belpolled!

by reading the Status Register (Address XXXXX000).
Status word format is shown in Figure 4. Note that you
may never write to the status register since the command
register shares the same 1/0 address and the command
register is selected when a write to that address is issued.

Im,‘m‘l IEB[ €A ] pe,| pc,’ ra[ vA]

— [
DEFINES PAg7 |
0 = INPUT
b DeFines PBoy J‘ 1= OUTPUT
00 ALT 1
L~ DEFINESPCos "J: z :g §
W=ALT 4
L . ENABLEPORTA
INTERRUPT 1= ENABLE
ENABLE PORT B 0 = DISABLE
INTERRUPT

00 = NOP - DO NOT AFFECT COUNTER
OPERATION

01 = SYOP ~ NOP IF TIMER HAS NOT STARTED;
STOP COUNTING {F THE TIMER IS
RUNNING

10 = STOP AFTER TC — STOP IMMEDIATELY
AFTER PRESENT TC IS REACHED (NOP
IF TIMER HAS NOT STARTED)

11 = START — LOAD MODE AND CNT LENGTH
AND START IMMEDIATELY AFTER
LOADING (IF TIMER IS NOT PRESENTLY
RUNNING). IF TIMER IS RUNNING, START
THE NEW MODE AND CNT LENGTH
IMMEDIATELY AFTER PRESENT TC
1S REACHED.

——= TIMER COMMAND—

AD; ADg ADs AD4 AD3 ADy; ADy ADg
N,m"lmsl B [umn INTE] A [INTR
8 |erl gl a]se]a

=
I PORT A INTERRUPT REQUEST

PORT A BUFFER FULL/EMPTY
UNPUT/QUTPUT)

_ -
\ teso——————a PORT A INTERRUPT ENABLE
S

. PORT B INTERRUPT REQUEST

—————————————————« PORT B BUFFER FULL/EMPTY
{INPUT/OUTPUT}

PORT B INTEARUPT ENABLED

TIMER INTERRUPT (THIS BIT
S LATCHED HIGH WHEN
TERMINAL COUNT IS
REACHED, AND IS RESET TO
LOW UPON READING OF THE
C/S REGISTER AND BY
HARDWARE RESET).

Figure 3. Command Register Bit Assignment

Figure 4. Status Register Bit Assignment

!
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8155/8156/8155-2/8156-2

INPUT/OUTPUT SECTION

The 1/O section of the 8155/8156 consists of five registers:

{See Figure 5.)

e Command/Status Register (C/S) — Both registers are
assigned the address XXXXX000. The C/S$ address
serves the dual purpose.

When the C/S registers are selected during WRITE
operation, a command is written into the command
register. The contents of this register are not accessible
through the pins.

When the C/S (XXXXX000: is setected during a READ
operation, the status information of the /O ports and
the timer becomes available on the ADo-7 lines.

PA Register — This register can be programmed to be
either input or output ports depending on the status of
the contents of the C/S Register. Also depending on
the command, this port can operate in either the basic
mode or the strobed mode - See timing diagram . The
1/0 pins assigned in relation to this register are PAg-7.
The address of this register is XXXXX001.

PB Register — This register functions the same as PA
Register. The I/O pins assigned are PBo-7. The address
of this register is XXXXX010.

PC Register — This register has the address XXXXX011
and contains only 6 bits. The 6 bits can be program-
med to be either input ports. output ports or as control
signals for PA and PB by properly programming the
AD2 and AD3 bits of the C/S register.

When PCo-s is used as a control port. 3 bits are
assigned for Port A and 3 for Port B. The first bitis an
interrupt that the 8155 sends out. The second is an
output signal indicating whether the buffer is fult or
empty, and the third is an input pin to accept a strobe
for the strobed input mode. See Table 1.

When the ‘C’ portis programmed to either ALT3or ALT4,
the control signals for PAand PBare nitialized as foltows:

CONTROL INPUT MODE OUTPUT MODE
BF Low Low
INTR Low High
STB Input Controt Jnput Control
N

I -
N
1O ADDRESS* ¢
SELECTION
AT|AS[AS| A4 [A3[A2|AI1AD
xix{x|x|xjio{jo]|o|tinera Commana:Status Regster
x{x|xix|x|o]o{] jGanerai Purposel O Port A
x1x | x| x]{x{o]|:|o|GeneratPurpose O Por 8
xixxtx{xjo}1]1[PotC— Geneat Purpose! O or Contro!
x|x |xix{x{+]o]0}|tow-Orderstusol Timer Count
xixixlxtxf1]o]1|rgnréetsat Timer Countana 2 bits
of Timer Moce
X: Don't Care

+ 170 Address must be quatihed by CE =1 8156 orCE =0 8155 ana I0/M =1in order
o setect the appropriate register.

Figure 5. 1/O port and Timer Addressing Scheme

Figure 6 shows how /O PORTS A and B are structured
within the 8155 and 8156:

8155:8156
ONE BIT OF PORT AQR PORTB

QuTPUT

LATCH
o a
X R
o < QUTPUT
ENASBLE \

I

1
i
|
|
1
g |
2 {
e |
: 1 .
s WRITE 1
E Rt Tux e 1| MopE® | &Y
z | ot |
= 1 o 4 i
4
- ._G ! IR e 1 !
j e ——1J _j 1
a o |
READ PORT
cLK 1
[
\}
sTB

NOTES: _}

{11 OUTPUT MODE

(21 SIMPLE NPUT - MOLTIPLEXER
{3) STROBED INPUT
READ PORT » {10 M=11 « (RD=0} » {CE ACTIVE] ¢ {PORT ADDRESS SELECTED}
WRITE PORT = {10 -Ms1) ¢ (WR=0) ¢ (CE ACTIVE] ® (PORT ADDRESS SELECTED)

14) = 1 FOR OUTPUT MODE
= 0 FOR INPUT MODE

Figure 6. 8155/8156 Port Functions
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8155/81 56/8?55-2/ 8156-2

TABLE 1. TABLE OF PORT CONTROL ASSIGNMENTI.

Pin ALT 1 ALT 2 ALT 3 ALT 4
zg? Input Port Output Port A INTR (Port A interrupt: A INTR (Port A interrupts | —+
hea Input Port Qutput Port A BF (Port A Buffer Full: A BF iPort A Buffer Full:  |—
e Input Port Output Port A STB (Port A Strobe: A STB (Port A Strobe: -~
ree fnput Port Cutput Port Output Port B INTR (Port B Interrupty | —
boe Input Port Output Port Output Port B BF «Port B Buffer Fuil: |—»
Input Port Qutput Port QOutput Port B STB (Port B Strobe: <
Note in the diagram that when the I/0 ports are pro-
grammed tq be output ports, the contents of the output
pqrts can still be read by a READ operation when appro-
priately addressed.
The outputs of the 8155/8156 are “glitch-free” meaning
that yeuﬂcan write a 1" to a bit position that was previ- TO 8085 RST INPUT
ously “1" and the level at the output pin will not change. POAT A{ OUTPUT ) PORT A
Note also }hat the output latch is cleared when the port 7 AR SIGNALS DATA RECEIVED)
enters §he input mode. The output latch cannot be loaded siss g | | A 87 SONALSOATA READY. 1
by writing to the portif the port is in the input mode. The . | [SSE KM, SRR AREENEDY | TO-FROM
resultis thateach time a port mode is changed from input OFT € JLB 58 L0205 POR B LATCH, %TE?;PHE“L
to Qutput ::e output pins will go fow. When the 8155/56 oo AR SR S §r
is . the output latches are all cleared and all 3port \ L o roR P
enter the input mode. ports N READY FOR READING)
PORT B PUT TO BOSS INPUT PORT (QPTIGNAL,

When in the ALT 1 or ALT 2 modes, the bits of PORT C |

are structured like the diagram above in the simple mput
or output mode, respectively.

Rgadaqg from an input port with nothing connected to the
pins will provide unpredictabie resuits.
Figure 7 shows how the 8155/8156 I/O ports might be
configured in a typical MCS-85 system.

7O BCAs RST INPUT

Figure 7. Exampie: Command Register = 00111001

334441201
; ; Lopa ovnvur

—— PR, ImeuT

s AT Y
SRR URT

£ i

} NOY Countg e
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TIMER SECTION

The timer is a 14-bit down-counter that counts the TIMER
IN pulses and provides either a square wave or pulse
when terminal count {TC) is reached.

The timer has the 1/0 address XXXXX100 for the tow order
byte of the register and the /O address XXXXX101 for
the high order byte of the register. See Figure 5.

To program the timer, the COUNT LENGTH REG is
loaded first, one byte at a time, by selecting the timer
addresses. Bits 0-13 of the high order count register will
specify the length of the next count and bits 14-15 of the
high order register will specify the timer output mode
{see Figure 8). The value loaded into the count length
register can have any value from 2H through 3FFH in
Bits 0-13.

7 6 5 4 3 2 1 [

[Tl el ]

L It !
TIMER MODE MSB OF CNT LENGTH

[T DTl ]

LSB OF CNT LENGTH ~

Figure 8. Timer Format

There are four modes to choose from: M2 ang M1 define
the timer mode, as shown in Figure 9.°

TIMER OUT WAVEFORMS.

MODE START TERWINAL TERMINAL
aITs COUNT cousT COUNT /
M2 My ] v []
0 1 SINGLE ___L__r— ___________
SQUARE WAVE
o 2. CONTINUOUS 1 f-'_\ - \
SQUARE WAVE
3. SINGLE —_—
10 PULSE ON
TERMINAL COUNT
4. CONTINUOUS
1
! PULSES \J ¥

Figure 9. Timer Modes

Bits 6-7 TMp and TM1 of commang register contents
are used to start and stop the counter. There are four
commands to choose from:

TM2 TM

0 0 NOP — Do not affect counter operation.

0 1 STOP — NOP if timer has not started:
stop counting if the timer is running.

1 0 STOP AFTER TC — Stop immediately
after present TCisreachea NOPiftimer
has not started

1 1 START — Load moce and CNT lengih

and start immediately after loading if
timer is not presently runmng . If timer
is running. start the new mode and CNT
length immediately after present TCis
reached.

(L =

Note that while the counter is counth\_g. you may load a
new count and mode into the count length registers.
Before the new count and mode will be used by the
counter, you must issue a START command to the
counter. This apphes even though you may only want to
change the count and use the previous mode.

in case of an odd-numbered count, the first half-cycle
of the squarewave output. which is high, is one count
longer than the second low half-cycle, as shown in
Figure 10.

NOTE £ AND & REFERTOT-E N S CF CLOCAS N TwaT T WES23.00

Figure 10. Asymmetrical Square-Wave Qutput Resulting
from Count of 9

The counter in the 8155 is notinitialized to any particular
mode or count when harcéware RESET occurs. but RESET
does stop the counting. Thereiore. counting cannotbegin
foliowing RESET until 2 START command is issued via
the C.S register.

Plezse note that the timer circuit on the 8155 8156 chip
is designed to be a sguare-wave timer. not an event
counter. To achieve this. (1 counts down by twos twice
in completing one cycle. Thus, its registers do not con-
tain values directly represenung the number cf TIMERIN
puises received. You canrot load an imtiat value of 1into
the count register and cause the timer to opera:e. as its
terminal count value is 10 binary or 2 decimal . For
the detection of single rulses. it is suggestec that one
of the hardware interrupt pins on the 8085A be used.
After the timer has started counting down. the values
residing in the count reg:sters can be used to calculate
the actual number of TIMER IN pulses required to com-
plete the timer cycle if cesired. To obtain the remaining
count, pertorm the following operations in crder:

1. Stop the count

2. Read in the 16-bit vaiue from the countleng:n registers

3. Reset the upper two mode bits

4. Reset the carry and rcate nghtone gosition ai 16 bits
through carry

5. 1t carry 1s set. add 1 2 ¢t the full originat count 172 full

count — 1.if full count s odd .

Note: If you started with an odd count and you read the
count length register before the third count pulse occurs.
you will not be able to discern whether one or two counts
has occurred. Regardless of this, the 8155/56 always
counts out the right number of puises in generating the
TIMER OUT waveforms.

6-23
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® 8155, 8156, 8195-2/8156-2

V 8085A MINIMUM SYSTEM CONFIGURATION

Figure 11a shows a minimum system using three chips,
containing:

256 Bytes RAM - - -
2K Bytes ROM

38 I/Q Pins

1 Interval Timer

4 Interrupt Levels

EXAMPLE PROGRAM . )
Following is an actual seque;ace of program steps that adjusts the 8155/56 count register
contents to obtain the count, extracted from intel® Application Note AP38. "Application
Techniques for the Intel B085A Bus.” First store the value of the full original count in register
HL of the 8085A. Then stop the count to avoid getting an incorrect count value. Then sample
the timer-counter, storing the lower-order byte of the current count register in register C and
the higher-order count byte in register B. Then, call the following 8080A/8085A subroutine:
. . He = m\\;\‘& Q\Lr\"u
ADJUST, 78 "MOV AB :Load accumulator with upper haif
; of count.
EB3F % AN} 3F ;Reset upper 2 bits and clear carry.
1F ;i RAR :Rotate right through carry. v
47 LMOV B.A ;Store shifted value back in B.
79 “Mov AC :Load accumutator with lower half.
1F 'J RAR .Rotate right through carry.
4F _MOV CA :Store lower byte in C.
Do RNC i in 2nd half of count. return.
[fin 1sthalf, go on.
3F cMC :Clear carry.
7C T MOV AH :Divide full count by 2. If HL
: :is odd, disregard remainder.
L
-
1F i RAR o NV d . St e
l‘ O N <= e
67 | MOV H.A Lo 8 b,
e A4 A% muibed
7D ’ MOV AL r > 28 mutad
i o de oodk (otin]
1F 4 RAR medeerckn qee !
|
i b e Y
BF | MOV LA ; M- w2
09 DAD B :Double-precision add HL and BC.
44 MOV B,H :Store results back in BC.
4D MOV C.L
c9 RET :Return.
After executing the subroutine, BC will contain the remaining count in the current count cycle.

B0BS MINIMUN SYSTEN CONFIGURATION

A8-15

/1

r\/;

\A‘DOJ

ALE

I é !
:
!

8085A

ARD

FR

10 &

CcLx

W

QESET OUT|

READY |

TIVER
euTt

RESET

315¢

Figure 11a. 8085A Minimum System Configuration. (Memory Mapped I.'O)
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8088 FIVE CHIP SYSTEM

Figure 11b shows a five chip system containing:
® 1.25K Bytes RAM

* 2K Bytes ROM

® 381/0 Pins

® 1 Interval Timer .

® 2 Interrupt Levels

! Vss Veco
o : eE F'on;
' WR
 PORT
| RD 8
; 8155
e ALE  poat
4 L DATN c
ADOR
T _ 1] p—
! . O™ TIMER
; ) o——{reser OUT
; o
\ ! :
Ap—Ars aDDR M. : T oW
' e {f®
ADg - AD AODRIDATA N b
o= 2% 4 el ALE
. ] [ _ ’°R;( (e»>
: S-———«i —— CE N
; !
5088 Z:____ Ag.ig
——]READY | o i | 8355/8755A
: % ! DAT
n i MNINX r—vcz < > ADD:
v ' ALE L . i
e r‘u.‘—“ | e g o sont| A
' i RST 5  RD : aK @
Xy Xy = f—-——- RESET
k= WR — | READY [
‘ READY |—— ; O { i Rl
] : i
RES H I i
8284 | o T - e f ;
RES . . 1ol Lppog
ESET v ; Vss Vee Voo
. RADY1 ce )
e % : WA
MANUAL . | : P il
GNO RESET Ll & | > RO
Vs g’ ) j : .
i ! 8185
. ALE
§— . cs.
5~—-" = cEs
!
1 . Ay Ay
" | N
< /‘on«r
. H
i L
. [
| i
) oo
' Vss  Vee
i
U
3

Figure 11b. 8088 Five Chip System Configuration

CL

w bt At \O.u—a PN TVIVL PN

‘COMMENT: Stresses above those listed under “Absolute
Maximum Ratings” may cause permenent damage to the
device. This is a stress rating only and functional apers-

TemperatureUnderBias ................ 0°Cto +70°C tion of the device at these or any othér conditions above
Storage Temperature ............... -65°Cto +150°C those indicated in the operational sections of this specifi-
Voltage on Any Pin cation is not implied. Exposure to absolute maximum

WithRespecttoGround ............... -0.5V to +7V rating conditions for extended periods may affect device
Paowecrissipation ... .......c..iiiiieriaiaans 1.5W reliability.

D.C. CHARACTERISTICS (T4 = 0°Cto 70°C; Vg = 5V £ 5%)

e

SYMBOL| PARAMETER MIN. MAX. UNITS TEST CONDITIONS
ViL Input Low Voitage -0.5 0.8 v
Vi fnput High Voltage 20 Veet0.5 v
Voo Qutput Low Voltage 0.45 Vv oL =2mA
Vou Output High Voltage 2.4 A oy = ~400uA
he Input Leakage +10 HA Vin = Vee to OV
Lo Qutput Leakage Current *10 A 0.45V < oyt < Vee
lec Vee Supply Current 180 mA
1 (CE) Chip Enable Leakage

8155 +100 uA Vin = Vee to OV

8156 -100 sA

.
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A.C. CHARACTERISTICS {Ta = 0°Cto 70°C; Ve =5V + 5%}

8155/8156 oanas2

SYMBOL | PARAMETER MIN. MAX. MIN. MAX, UNITS
AL Address to Latch Set Up Time ’ 50 30 ns
ta Address Hold Time after Latch 80 30 ns
tic Latch to READ/WRITE Control 100 40 ns
tRD Valid Data Qut Delay from READ Control 170 140 ns
tap Address Stable to Data Qut Valid 400 330 ns
teL Latch Enable Width 100 70 ns
ROF Data Bus Float After READ 0 100 0 80 ns
tcL READ/MWRITE Control to Latch Enable 20 10 ns
tce READ/WRITE Control Width 250 200 ns
tow Data in to WRITE Set Up Time 150 100 ns
twp Data In Hold Time After WRITE 0 0 ns
tRv Recovery Time Between Controls 300 200 ns
twp WRITE to Port Output 400 300 ns
tpr Port input Setup Time 70 50 ns
tgp Port tnput Hold Time N 50 10 ns
tsBF Strobe to Buffer Fuil . 400 300 ns
tss Strobe Width 200 150 ns
tRgEe READ to Buffer Empty ' 400 300 ns
tsi Strobe to INTR On 400 300 ns
troI READ to INTR Off 400 300 ns
tpss Port Setup Time to Strobe Strobe 50 4] ns
tPHS Port Hold Time After Strobe 120 100 ns
tsge Strobe to Butfer Empty 400 300 ns
twer WRITE to Buffer Full 400 300 ns
tw WRITE to INTR Off 400 300 ns
troL TIMER-IN to TIMER-OUT Low 400 300 ns
trH TIMER-IN to TIMER-OUT High 400 300 ns
tRDE Data Bus Enable from READ Control 10 10 ns
Y TIMER-IN Low Time 80 40 ns
ta TIMER-IN High Time 120 70 ns

Input Waveform for A.C. Tests:

Tonm =
x Test sy x
Y o
ses

o

e

WViwdiviwd/ v “@uuu—v-s

WAVEFORMS .

a. Read Cycle \
ST £ N\
Lo L -

N\ 1% | N

o tg e e Y —

{
|
. L | . ;
d i i ! i '
AL ¢ P !

e : i Roe ’z

m

-—— Y ————— : -— tc,_-—¢¥ :
' +
: tee tav X
b. Write Cycle
CE (8155) y 4 \
!
OR i
; -
CE (8156} /. \
'
|
i
!
10/M ! /
=z
: . . ,
R r
ADg ' X ACDRESS DATA VALID .
T :
Pty —— e ta —*% e gy T e g
! i

Figure 12. 8155/8156 Read/Write Timing Diagrams
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N
sF /
“ in'
\.4_7
DATA BUS® _ x
tss ot —‘j) — - ——— - ———
INTR y.{
b. Basic Output Mode .
: LS " |
‘u"l
L_‘,ss_..r_.:,_‘m _ —_—— - — - ——
DATA BUS® ;
INPUT DATA —— — — — — —_———
FRAOM PORT * i i
T ouTPUT f
h
*DATA BUS TIMING IS SHOWN IN FIGURE 7.
b. Strobed Output Mode
) y
aF f‘ \ \ Figure 14. Basic 1/0 Timing Waveform
P )
. i S tgpg —
STROBE ; // N
N \\ .
twar —“'—-‘7 -—gy —
INTR X /
/ /
Yt ——'-——J ! / LOAD COUNTER FROM CLR —=! RELOAD COUNTER FROM CLR —w}
' ; [ | 2 i y i 5 . 4 3 : 2 ‘ 1 | 3 1
LT — U — —_— 7 e
SL: / / !
¢ ;
—— typ TIMER IN . VA
OUTPUT DATA ] :
TO PORT fo— teve et P
-
' TWERGUT N moren ; : :
(PULSE) \ / H i o
: LSRR 4 . - H
. : ! 7
T - [ .
2 b ! e T e e T e
Figure 13. Strobed 1/O Timing '
\ r
TIVEROOT \ . /
(SQUARE WAVE] \ (NOTE 1) ’
o - ——
NOTE 1: THE TIMER OUTPUT {SPERIODIC IF IN AN AUTOMATIC
RELOAD MODE (M| MODE BIT = 1}
. .
Figure 15. Timer Output Wavetorm Countdown from 5 to 1
. . .
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8251A

PROGRAMMABLE COMMUNICATION INTERFACE

® Synchronous and Asynchronous
Operation

» Synchronous 5-8 Bit Characters;
Internal or External Character
Synchronization; Automatic Sync
Insertion

s Asynchronous 5-8 Bit Characters;
Clock Rate—1, 16 or 64 Times Baud
Rate; Break Character Generation;
1, 1%, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling

= Synchronous Baud Rate—DC to
64K Baud

The Intel® 8251A is the enhanced version of the

Asynchronous Receiver/Transmitter (USART), designe

Asynchronous Baud Rate—DC to
19.2K Baud

Full-Duplex, Double-Buffered
Transmitter and Receiver

Error Detection—Parity, Overrun and
Framing .
Compatible with an Extended Range
of Intel Microprocessors

28-Pin DIP Package

All Inputs and Outputs are TTL
Compatible

Available in EXPRESS

—Standard Temperature Range

—Extended Temperature Range

industry standard, Intel 8251 Universal _Synchronous/
d for data communications with intel’s microprocessor

families such as MCS-68. 80, 85, and iAPX-86, 88. The 8251Ais used as a peripheral device and is programmed

by the CPU to operate using vi

rtually any serial data transmission technique presently in use (including IBM

“bi-sync”). The USARTaccepts data characters from the CPU in paralie} format and then converts them into a

continuous serial data stream for trans
them into parallel data characters for the C
character for transmission or whenever i

mission. Simuitaneously, it can receive serial data s.treams and convert
CPU. The USARTwill signal the CPU whenever it can accept a new
+ has received a character for the CPU. The CPU can read the

complete status of the USARTat any 1ime. These include data transmission errors and control signals such as
SYNDET, TXEMPTY. The chip is fabricated using N-channel silicon gate technology.

C TRANSMIT
BUFFER
[E]

]

!

(‘_:\ DATA
us
9, 95—/

[
BUFFER
i

RESET
cLx READWRITE

B conTROL

LOGIC CONTROL

A0 e df
WR_ g

-2
4
CS.___—J

OSR e
ofR
MODEM

cTs. ) CONTROL

ATS ow—of

S -Pt

[

_’1’—'_—‘@ Q

INTERNAL CONTROL

TRANSMIT «TrE

T
|
|
<«‘ s Lo

-~ TxRDY

TxC

| R:=ROY

L] mecewe | _RsC

UATA BUS e SYNDET

) U

Figure 1. Block Diagram

Figure 2. Pin Configuration
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FEATURES AND ENHANCEMENTS

The 8251A is an advanced design of the industry
standard USART, the Intel® 8251. The 8251A
operates with an extended range of intel
microprocessors and maintains compatibility with
the 8251. Familiarization timeis minimal because of
compatibility and involves only knowing the addi-
tional features and enhancements, and reviewing
the AC and DC specifications of the 8251A.

The 8251A incorporates ail the key features of the
8251 and has the following additional features and
enhancements:

8251A has double-buffered data paths with sepa-
rate 1/O registers for control, status, Data In, and
Data Qut, which considerably simplifies control
programming and minimizes CPU overhead.

In asynchronous operations, the Receiver detects
and handles “break” automatically, relieving the
CPU of this task.

A refined Rx initialization prevents the Receiver
from starting when in “break™ state, preventing
unwanted interrupts from a disconnected USART.

At the conclusion of a transmission, TxD line will
always return to the marking state unless SBRK is
programmed.

Tx Enable logic enhancement prevents a Tx Dis-
able command from halting transmission until all
data previously written has been transmitted. The
logic also prevents the transmitter from turning
off in the middle of a word.

When External Sync Detect is programmed, inter-
nal Sync Detect is disabled, and an External Sync
Detect status is provided via a flip-flop which
clears itseif upon a status read.

Possibility of false sync detect is minimized by
ensuring that it double character sync is program-
med, the characters be contiguously detected and
also by clearing the Rx register to all ones
whenever Enter Hunt command is issued in Sync
mode.

 As long as the 8251A is not selected. the RD and
WR do not affect the internal operation of the
device.

The 8251A Status can be read at any time but the
status update will be inhibited during status read.
* The 8251A is free from extraneous glitches and
has enhanced AC and DC characteristics, provid-
ing higher speed and better operating margins.

* Synchronous Baud rate from DC to 64K.

6-123

FUNCTIONAL DESCRIPTION

General

The 8251A is a Universal Synchronous/Asynchro-
nous Receiver/Transmitter designed for a wide
range of Intel microcomputers such as 8048, 8080,
8085, 8086 and 8088. Like other /O devices in a
microcomputer system, its functional configuration
is programmed by the system’s software for maxi-
mum flexibility. The 8251A can support most serial
data techniques in use, including IBM “bi-sync.”

In a communication environment an interface
device must convert parallel format system data into
serial format for transmission and convert incoming
serial format data into paraliei system data for recep-
tion. The interface device must aiso delete or insert
bits or characters that are functionally unique to the
communication technique. in essence, the interface
should appear “transparent” to the CPU, a simple
input or output of byte-oriented system data.

Data Bus Bufter

This 3-state, bidirectional, 8-bit butter is used to in-
terface the 8251A to the system Data Bus. Data is
transmitted or received by the buffer upon execution
of INput or OUTput instructions of the CPU. Control
words, Command words and Status information are
also transferred through the Data Bus Buffer. The
Command Status, Data-In and Data-Out registers
are separate, 8-bit registers communicating with the
system bus through the Data Bus Buffer.

This functional block accepts inputs from the system
Control bus and generates control signals for overall
device operation. It contains the Control Word Reg-
ister and Command Word Register that store the
various control formats for the device functional
definition.

RESET (Reset)

A “high” on this input forces the 8251A into an “idle”
mode. The device will remain at “Idle” until a new set
of control words is written into the 8251A to program
its functional definition. Minimum RESET pulse
width is 6 tgy (clock must be running).

A command reset operation aiso puts the device into
the “Idie” state.

AFN-O15730
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Inte[ 8251A

CLK (Clock)

The CLK input is used to generate internal device
timing and is normally connected to the Phase 2
(TTL) output of the Clock Generator. No external
inputs or outputs are referenced to CLK but the
frequency of CLK must be greater than 30 times the
Receiver or Transmitter data bit rates.

WR (Write)

A “low” on this input informs the 8251A that the CPU
is writing data or control words to the 8251A.

RD (Read)

A “low" on this input informs the 8251A that the CPU

is reading data or status information from the 8251A.
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Figure 3. 8251A Block Diagram Showing Data
Bus Buffer and Read/Write Logic

Functions
c/D RD WR CS
0 0 t 0 82514 DATA = DATABUS
0 1 6 o0 DATA BUS = B251A DATA
\ 0 10 STATUS = DATA BUS
1 1 0o o DATA BUS = CONTROL
X 1 10 DATA BUS = 3-STATE
x X X 1 DATA BUS = 3-STATE

C/D (Control/Data)

This input, in conjunction with the WR and RD in-
puts, informs the 8251A that the word on the Data
Bus is either a data character, control word or status
information.

1 = CONTROL/STATUS; 0 = DATA.
CS (Chip Select)

A “low" on this input selects the 8251A. No reading or
writing will occur unless the device is selected.
When CS is high, the Data Bus is in the float state and
RD and WR have no effect on the chip.

Modem Control

* The 8251A has a set of control inputs and outputs

that can be used to simplify the intertace to aimost
any modem. The modem control signals are geqeral
purpose in nature and can be used for functions
other than modem control, if necessary.

DSR (Data Set Ready)

The DBR input signal is a general-purpose, 1-bit in-
verting input port. Its condition can be tested b_y the
CPU using a Status Read operation. The DSR input
is normally used to test modem conditions such as
Data Set Ready.

DTR (Data Terminal Ready)

The DTR output signal is a general-purpose, 1-bit
inverting output port. It can be set "low” by pro-
gramming the appropriate bit in the Command In-
struction word. The DTR output signal is normally
used for modem control such as Data Terminal
Ready.

RTS (Request to Send)

The RTS output signal is a general-purpose, 1-bit
inverting output port. It can be set “low” by pro-
gramming the appropriate bit in the Command In-
struction word. The RTS output signal is normally
used for modem control such as Request to Send.

CTS (Clear to Send)

A “low” on this input enables the 8251A to transmit
serial data if the Tx Enable bit in the Command byte
is set 1o a “one.” i either a Tx Enable off or CTS off
condition occurs while the Tx is in operation, the _Tx
will transmit ali the data in the USART, written prior
to Tx Disable command before shutting down.
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Transmitter Buffer

The Transmitter Buffer accepts parallel data from the
Data Bus Buffer, converts it to a serial bit stream,
inserts the appropriate characters or bits (based on
the communication technique) and outputs a com-
posite serial stream of data on the TxD output pinon
the falling edge of TxC. The transmitter will begin
transmission upon being enabled if CTS = 0. The
TxD line will be held in the marking state immedi-
ately upon a master Reset or when Tx Enable or CT5
is off or the transmitter is empty.

Transmitter Control

The Transmitter Control manages all activities asso-
ciated with the transmission of serial data. it accepts
and issues signals both externally and internally to
accomplish this function.

TXRDY (Transmitter Ready) 75"

wer .
This output signals the CPU that the transmitter is
ready to accept a data character. The TxRDY output
pin can be used as an interrupt to the system, since it
is masked by TxEnable; or, for[Polied operation, the
CPU can check TxRDY using a Status Read opera-

tion. TxRDY is automatically reset by the leading 4

edge of WR when a data character is loaded from
the CPU.

Note that when using the Polied operation, the
TxRDY status bit is not masked by TxEnable, but will

only indicate the Empty/Full Status of the Tx Data
Input Register.

TxE (Transmitter Empty)

When the 8251A has no characters to send, the
TXEMPTY output will go “high.” It resets upon receiv-
ing a character from CPU if the transmitter is en-
abled. TXEMPTY remains high when the transmitter
is disabled. TXEMPTY can be used to indicate the
end of a transmission mode, so that the CPU “knows"
when to “turn the line around” in the half-duplex
operational mode.

In the Synchronous mode, a “high” on this output
indicates that a character has not been loaded and
the SYNC character or characters are about 1o be or
are being transmitted automatically as “fillers.”
TxEMPTY does not'go low when the SYNC charac-
ters are being shitted out.
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Figure 4. 8251A Block Diagram Showing Modem
and Transmitter Buffer and Control
Functions

TxC (Transmitter Clock)

The Transmitter Clock controls the rate at which the
character is to be transmitted. In the Synchronous
transmission mode, the Baud Rate (1x) is equal to
the TxC frequency. In Asynchronous transmissicn
mode, the baud rate is a fraction of the actual TxC
frequency. A portion of the mode instruction selects
this factor; it can be 1, 1/16 or 1/64 the TxC.

For Example:

It Baud Rate equals 110 Baud,

TxC equals 110 Hz in the 1x mode.
TxC equals 1.72 kHz in the 16x mode.
TxC equals 7.04 kHz in the 64x mode.

The falling edge of TxC shifts the serial data out of
the 8251A. ’

Receiver Buffer

The Receiver accepts serial data, converts this serial
input to paraliel format, checks for bits or characters
that are unique to the communication technique
and sends an “assembled” character to the CPU.
Serial data is input to RxD pin, and is clocked in on
the rising edge of RxC.
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Receiver Control

This functional block manages all receiver-related
activities which consists of the following features.

The RxD initialization circuit prevents the 8251A
from mistaking an unused input line for an active
fow data line in the “break condition.” Before
starting to receive serial characters on the RxD
fine, a valid “1" must first be detected after a chip
master Reset. Once this has been determined, a
search for a valid low (Start bit) is enabled. This
feature is only active in the asynchronous mode,
and is only done once for each master Reset.
The False Start bit detection circuipérevents faise
starts due to a transient noise spike by first detect-
ing the falling edge and then strobing the nominal
center of the Start bit (RxD = low).

Parity error detection sets the corresponding
status bit.

The Framing Error status bit is set if the Stop bit is
absent at the end of the data byte (asynchronous
mode).

RxRDY (Receiver Ready)

This output indicates that the 8251A contains a char-
acter that is ready to be input to the CPU. RxRDY can
be connected to the interrupt structure of the CPU
or, for polled operation, the CPU can check the con-
dition of RxRDY using a Status Read operation.

RxEnable, when off, holds RxRDY in the Reset Con-
dition. For Asynchronous mode, to set RxRDY, the
Receiver must be enabled to sense a Start Bitand a
complete character must be assembled and trans-
terred to the Data Output Register. For Synchronous
mode, to set RxRDY, the Receiver must be enabled
and a character must finish assembly and be trans-
terred to the Data Output Register.

Failure to read the received character from the Rx
Data Output Register prior to the assembly ot the
next Rx Data character will set overrun condition
error and the previous character will be written over
and lost. If the Rx Data is being read by the CPU
when the internal transfer is occurring. overrun er-
ror will be set and the old character will be-iost.

RxC (Receiver Clock)

The Receiver Clock controls the rate at which the
character is to be received. In Synchronous Mode,
the Baud Rate (1x) is equal to the actual frequency of
RxC. In Asynchronous Mode, the Baud Rate is a
traction of the actual RxC frequency. A portion of
the mode instruction selects this factor: 1, 1/16 or
1/64 the RxC.

For example:

Baud Rate equals 300 Baud, if

RxC equals 300 Hz in the 1x mode;
RxC equals 4800 Hz in the 16x mode;
BxC equals 19.2 kHz in the 64x mode.

Baud Rate equals 2400 Baud, it

RxC equals 2400 Hz in the 1x mode;
BxC equals 38.4 kHz in the 16x mode;
RxC equals 153.6 kHz in the 64x mode.

Data is sampled into the 8251A on the rising edge of
RxC.

NOTE: In most communications systems, the 8251A
will be handling both the transmission and reception
operations of a single link. Consequently, the
Receive and Transmit Baud Rates will be the same.
Both TxC and RXC will require identical frequencies
for this operation and can be tied together and con-
nected to a single frequency source {(Baud Rate
Generator) to simplify the interface.
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Figure 5. 8251A Block Diagram Showing
Receiver Butfer and Control Functions
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SYNDET (SYNC Detect/
BRKDET Break Detect)

This pin is used in Synchronous Mode for SYN-
DET and may be used as either input or output,
programmable through the Control Word. It is reset
to output mode low upon RESET. When used as an
output (internal Sync mode}), the SYNDET pin will go
“high” to indicate that the 8251A has located the
SYNC character in the Receive mode. If the 8251A is
programmed to use double Sync characters (bi-
sync), then SYNDET will go “high"” in the middle of
the iast bit of the second Sync character. SYNDET is
automatically reset upon a Status Read operation.

When used as an input (external SYNC detect mode),
a positive going signal will cause the 8251A to start
assembling data characters on the rising edge of the
next RxC. Oncein SYNC, the “high"” input signai can
be removed. When External SYNC Detect is pro-
grammed, Internal SYNC Detect is disabled.

BREAK (Async Mode Only)

This output will go high whenever the receiver
remains low through two consecutive stop bit se-
quences (including the start bits, data bits, and
parity bits). Break Detect may also be read as a
Status bit. It is reset only upon a master chip Reset or
Rx Data returning to a “one” state.

DETAILED OPERATION DESCRIPTION

General

The complete functional definition of the 8251A is
programmed by the system’s software. A set of con-
trol words must be sent out by the CPU to initialize
the 8251A to support the desired communications
format. These control words will program the: BAUD
RATE, CHARACTER LENGTH., NUMBER OF STOP
BITS, SYNCHRONOUS or ASYNCHRONOQUS OPER-
ATION, EVEN/ODD/OFF PARITY, etc. In the
Synchronous Mode, options are also provided to
select either internal or external character
synchronization.

Once programmed, the B251A is ready to perform its
communication functions. The TxRDY output is
raised “high" to signal the CPU that the 8251A is
ready to receive a data character from the CPU. This
output (TxRDY) is reset automatically when the CPU
writes a character into the 8251A. On the other hand,
the 8251A receives serial data from the MODEM or
/O device. Upon receiving an entire character, the
RxRDY output is raised "high" to signal the CPU that
the 8251A has a complete character ready for the
CPU to fetch. RxRDY is reset automatically upon the
CPU data read operation.

The 8251A cannot begin transmission until the Tx
Enable (Transmitter Enable) bit is set in the Com-
mand Instruction and it has received a Clear To Send
(CTS) input. The TxD output will be held in the mark-
ing state upon Reset.

WR HESET CLK

Figure 6. 8251A Interface to 8080 Standard
System Bus
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Figure 7. Typical Data Block
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Intel 8251A

Programming the 8251A

Prior to starting data transmission or reception, the
8251A must be loaded with a set of control words
generated by the CPU. These control signals define
the complete functional definition of the 8251A and
must immediately follow a Reset operation (internal
or external).

The control words are split into two formats:

1. Mode Instruction
2. Command Instruction

Mode Instruction

This instruction defines the general operational
characteristics of the 8251A. It must follow a Reset
operation (internal or external). Once the Mode In-
struction has been written into the 8251A by the
CPU. SYNC characters or Command Instructions
may be written.

Command Instruction

This instruction defines a word that is used to control
the actual operation of the 8251A.

Both the Mode and Command Instructions must
conform to a specified sequence for proper device
operation {see Figure 7). The Mode Instruction must
be written immediately following a Reset
operation, prior to using the 8251A for data
communication.

All control words written into the 8251A after the
Mode Instruction wiil load the Command Instruc-
tion. Command Instructions can be written into the
8251A atany time in the data block during the opera-
tion of the 8251A. To return to the Mode Instruction
format, the master Reset bit in the Command In-
struction word can be set to initiate an internal Reset
operation which automatically places the 8251A
back into the Mode Instruction format. Command
Instructions must follow the Mode Instructions or
Sync characters.

Mode Instruction Definition

The 8251A can be used for either Asynchronous or
Synchronous data communication. To understand
how the Mode iInstruction defines the functional
operation of the 82514, the designer can best view
the device as two separate components, one
Asynchronous and the other Synchronous, sharing

the same package. The format definition can be
changed only after a master chip Reset. For explana-
tion purposes the two formats will be isolated.

NOTE: When parity is enabled it is not considered
as one of the data bits for the purpose of program-
ming the word length. The actual parity bit received
on the Rx Data line cannot be read on the Data Bus.
in the case ofa programmed character length of less
than 8 bits, the least significant Data Bus bits will
hold the data; unused bits are “don't care” when
writing data to the 8251A, and will be “zeros” when
reading the data from the 8251A.

Asynchronous Mode (Transmission)

Whenever a data character is sent by the CPU the
8251A automatically adds a Start bit (low level) fol-
lowed by the data bits (least significant bit tirst), and
the programmed number of Stop bits to each chgr—
acter. Also, an even or odd Parity bit is inserted prior
to the Stop bit(s), as defined by the Mode Instruc-
tion. The character is then transmitted as a serial
data stream on the TxD output._T_tle serial data is
shifted out on the falling edge of TxC at a rate equal
to 1, 1/16, or 1/64 that of the TxC, as defined by the
Mode Instruction. BREAK characters can be contin-
uously sent to the TxD if commanded to do so.

When no data characters have been loaded into the
8251A the TxD output reamins “high” (marking) un-
less a Break (continuously low) has been
programmed.
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Asynchronous Mode (Receive)

The RxD line is normally high. A falling edge on this
line triggers the beginning of a START bit. The
validity of this START bit is checked by again strob-
ing this bit at its nominal center (16X or 64X mode
only). Ita low is detected again, it is a valid START bit,
and the bit counter will start counting. The bit coun-
ter thus locates the center of the data bits. the parity
bit (it it exists) and the stop bits. If parity error oc-
curs, the parity error flag is set. Data and parity bits
are sampled on the RxD pin with the rising edge of
RxC. If a low level is detected as the STOP bit, the
Framing Error flag will be set. The STOP bit signals
the end of a character. Note that the receiver re-
quires only one stop bit, regardiess of the number of
stop bits programmed. This character is then loaded
into the parallel O buffer of the 8251A. The RxRDY
pin is raised to signal the CPU that a character is
ready to be fetched. If a previous character has not
been fetched by the CPU, the present character
replaces it in the /O buffer, and the OVERRUN Error
flag is raised (thus the previous character is lost). All
of the error flags can be reset by an Error Reset
Instruction. The occurrence of any of these errors
will not affect the operation of the 8251A.

GENERATED
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Figure 9. Asynchronous Mode

Synchronous Mode (Transmission)

The TxD output is continuously high until the CPU
sends its first character to the 8251A which usually is
a SYNC character. When the TS line goes low, the
first character is serialty transmitted out. All charac-
ters are shifted out on the falling edge of TxC. Data is
shifted out at the same rate as the TxC.

Once transmission has started, the data stream at
the TxD output must continue at the TxC rate. If the
CPU does not provide the 8251A with a data charac-
ter betore the 8251A Transmitter Buffers become
empty, the SYNC characters (or character if insingle
SYNC character mode) will be automatically in-
serted in the TxD data stream. In this case, the
TxEMPTY pin is raised high to signal that the B251A
is empty and SYNC characters are being sent out.
TxEMPTY does not go low when the SYNC is being
shifted out (see figure below). The TXxEMPTY pin is
internally reset by a data character being written
into the 8251A.

AUTOMATICALLY INSERTED BY USART
N

TxD § DATA I DatA [SVNC' ’ SYNC2 l DATA l ————— ]

3 Y FALLS UPON CPU WRITING A
TxEMPTY \ A , CHARACTER TO THE USART

~

NOMINAL CENTER OF LAST BIT

Synchronous Mode (Receive)

In this mode, character synchronization can be inter-
nally or externally achieved. if the SYNC mode has
been programmed, ENTER HUNT command should
be included in the first command instruction word
written. Data on the RxD pin is then sampled on
the rising edge of AxC. The content of the Rx buffer
is compared at every bit boundary with the first
SYNC character untii a match occurs. If the 8251A
has been programmed for two SYNC characters, the
subsequent received character is also compared;
when both SYNC characters have been detected,
the USARTends the HUNT mode and is in character
synchronization. The SYNDET pin is then set high,
and is reset automatically by a STATUS READ. If
parity is programmed, SYNDET will not be set until
the middie of the parity bit instead of the middle of
the last data bit.

In the external SYNC mode, synchronization is
achieved by applying a high leve! on the SYNDET
pin. thus forcing the 8251A out of the HUNT mode.
The high level can be removed after one RxC cycle.
An ENTER HUNT command has no effect in the
asynchronous mode of operation.
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Parity error and overrun esror are both checked in
the same way as in the Asynchronous Rx mode.
Parity is checked when not in Hunt, regardless of
whether the Receiver is enabled or not.
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Figure 10. Mode Instruction Format,
Synchronous Mode

The CPU can command the receiver to enter the
HUNT mode if synchronization is lost. This will also
set all the used character bits in the buffer to a
“one,” thus preventing a possible false SYNDET
caused by data that happens to be in the Rx Bufferat
ENTER HUNT time. Note that the SYNDET F/F is
reset at each Status Read, regardiess of whether
internai or external SYNC has been programmed.
This does not cause the 8251A to return to the HUNT
mode. When in SYNC mode, but not in HUNT, Sync
Detection is still functional, but only occurs at the
“known" word[Boundaries! Thus, it one Status Read
indicates SYNDET and a second Status Read also
indicates SYNDET, then the programmed SYNDET
characters have been received since the previous
Status Read. (If double character sync has been
programmed, then both sync characters have been
contiguously receivedto gatea SYNDET indication.)
When external SYNDET mode is selected, internal
Sync Detect is disabled, and the SYNDET F/F may be
set at any bit boundary.
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Figure 11. Data Format, Synchronous Mode

COMMAND INSTRUCTION DEFINITION

Once the functionai definition of the 8251A has been
programmed by the Mode Instruction and the sync
characters are loaded (if in Sync Mode) then the
device is ready to be used for data communication.
The Command Instruction controls the actual opera-
tion of the selected format. Functions such as:
Enable Transmit/Receive, Error Reset and Modem
Controls are provided by the Command Instruction.

Once the Mode Instruction has been written into the
8251A and Sync characters inserted, if necessary,
then all further “control writes™ (C/D = 1) will load a
Command Instruction. A Reset Operation (internal
or external) will return the 8251A to the Mode In-
struction format.

Note: Internal Reset on Power-up

When power is first applied, the 8251A may come up
in the Mode, Sync character or Command format. To
guarantee that the device is in the Command In-
struction format before the Reset command is is-
sued, it is safest to execute the worst-case
initialization sequence (sync mode with two sync
characters). Loading three 00Hs consecutively into
the device with C/D = 1 configures sync operation
and writes two dummy 00H sync characters. An In-
ternal Reset command (40H) may then be issued to
return the device to the “idle” state.
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Figure 12. Command Instruction Format

STATUS READ DEFINITION

In data communication systems it is often necessary
to.examine the “status” of the active device to ascer-
tain if errors have occurred or other conditions that
require the processors attention. The 8251A has
facilities that allow the programmer to “read” the
sltatus of the device at any time during the func-
tional operation. (Status update is inhibited during
status read.)

A normal “read” command is issued by the CPU with
C/D = 1 to accomplish this function.

Some of the bits in the Status Read Format have
identical meanings to external output pins so that
Fhe 8251A can be used in a completely poiled or
interrupt-driven environment. TxRDY is an
exception.

Note that status update can have a maximum delay
of 28 clock periods from the actual event atfecting
the status.
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Note 1:  TxRODY status bit has different meanings from the
TxRDY output pun. The tormer s not conditioned
by CTS and TxEN. the latter 15 conchtioned by both
CTS and TxEN.
ie. TxRDY status bit DB Bufter Empty

TxRDY pinout DB Butter kmpty -(TT5 0)-
ITxEN 11

Figure 13. Status Read Format

APPLICATIONS OF THE 8251A

Y : [ ADURESS RUS 1
{ - CONTROL BUS ]
Ll i - T =
i | L

i DATA RUS 1

H {\ [ T
LBt i
D .—_|r (ta m-ﬂr } l
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Figure 14. Asynchronous Serial interface to CRT
Terminal, DC-—9600 Baud
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Figure 15. Synchronous Interface to Terminal or . TR TELEPHONE
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LINE

Figure 16. Asynchronous Interface to Telephone

Lines
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| Figure 17. Synchronous Interface to Telephone
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8251A

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias
Storage Temperature
Voitage On Any Pin
With Respect To Ground
Power Dissipation

................ -65°C to +150°C

.......... 0°C 10 70°C

*NOTICE: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may atfect device reliability.

D.C. CHARACTERISTICS (T4 = 0°C t0 70°C, Ve = 5.0V 10%, GND = 0v)*

Symbol Parameter Min. Max. i Unit Test Conditions
ViL Input Low Voltage -05 08 v
Vin Input High Voitage 20 Vee v
Vor Output Low Voltage 0.45 V llgr=22mA
Vor Output High Voltage 24 Vg = ~400 uA
loFL Qutput Float Leakage +10 rA  [Voyt =Vee TO 0.45v
WL Input Leakage =10 #A VN = Vo 70 045V
lec Power Supply Current 100 mA Al Outputs = High

CAPACITANCE (7, = 25°C, Ve = GND = 0V)

Symbol Parameter Min. Max. Unit Test Conditions
Cin Input Capacitance 10 pF ifc = 1MHz
Cio 1/0 Capacitance 20 pF  |Unmeasured pins returned
to GND
A.C. CHARACTERISTICS (T4 = 0°C to 70°C, Vg = 5.0V 10%, GND = ov)
Bus Parameters (Note 1)
READ CYCLE
Symbol Parameter Min, Max. Unit Test Conditions
AR Address Stable Before READ (CS, C/D) 0 ns |Note 2
/A Address Hold Time for READ (CS, C/D) 0 ns |Note 2
/R READ Pulse Width 250 ns
tRp Data Defay from READ 200 ns [3.Cy = 150 pF
toE READ to Data Floating 10 100 ns
WRITE CYCLE
Symbol Parameter Min. Max. Unit Test Condtions
w Address Stable Betore WRITE 0 ns
twa Address Hold Time for WRITE 0 ns
tww WRITE Pulse Width 250 ns
I tow Data Set-Up Time for WRITE 150 ns
two Data Hold Time for WRITE 20 ns
tpy Recovery Time Between WRITES 6 tcy |Noted
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Iﬂte' 8251A

A.C. CHARACTERISTICS (Continued)

OTHER TIMINGS

Symbol Parameter Min. Max. Unit Test Conditions
tey Clock Period 320 1350 ns |Notes5.6
Yy Clock High Pulse Width 120 | tgy—-90 ns
ty Clock Low Pulse Width 90 ns
tR, t¢ Clock Rise and Fall Time 20 ns
toTx TxD Delay from Falling Edge of TxC 1 us
i1x Transmitter input Clock Frequency

1x Baud Rate DC 64 kHz
16x Baud Rate DC 319 kHz
64x Baud Rate DG 615 kHz
trpw Transmitter input Clock Puise Width
1xBaud Rate 12 tcy
16x and 64x Baud Rate 1 tcy
tTpo Transmitter input Clock Pulse Delay
1x Baud Rate : 15 tey
16x and 64x Baud Rate 3 tcy
fRx Receiver input Clock Frequency
1x Baud Rate oC 64 kHz
16x Baud Rate DC 310 kHz
64x Baud Rate DC 615 kHz
trpw Receiver Input Clock Pulse Width
1x Baud Rate 12 tcy
16x and 64x Baud Rate 1 tcy
tRPD Receiver Input Clock Puise Detay
1x Baud Rate 15 tcy
16x and 64x Baud Rate 3 toy
tYxRDY TxRDY Pin Delay trom Center of Last Bit 8 tcy |[Note7
tTxRDY CLEAR |TXROY | from Leading Edge of WR 400 ns |[Note7
tRxROY RxRDY Pin Delay from Center of Last Bit 26 tey [Note?
tacRDY CLEAR |RxRDY | trom Leading Edge of RD 400 ns |Note7
Yis internal SYNDET Detay from Rising
Edge of RxC 26 tcy |Note7
tgs {External SYNDET Set-Up Time Atter
! Rising Edge of RxC 18 tcy |[Note7?
tTXEMPTY V‘TxEMPTY Delay from Center of Last Bit 20 | tcy |Note?
twe Control Delay from Rising Edge of
WRITE (TxEn. DTR, RTS) 8 tcy |Note?
e — I
teR Control to READ Set-Up Time {(DSR. CTS) 20 tcy |Note7
*NOTE:

1. For Extended Temperature EXPRESS, use M8251A electrical parameters.

Iy

Intel 8251A

A.C. CHARACTERISTICS (Continued)
NOTES:

. AC timi =
; Chilméne%s n:eacs;red Von = 20 Vg = 2.0, Vg = 0.8, and with load circuit of Figure 1
20 p Select (CS) and Command/Data (C/D) are considered as Addresses .
> T:;umes that Address is valid before Rp]. '
- This recovery time is for Mode Initialization oni i i
i r y. Write Data is allowed oni
Writes for Asynchronous Mode is 8 tcy and tor Synchronous Mode is ?Sytg:en Ry

. The TxC and RxC frequencies have th i imitati i
tonh ve the following limitations with respect to CLK: For 1x Baud Rate, fry or fpy = 1/(30

;c;r 16; and 64)( Baud Rate, ty, or gy <1/(4.5 tgy).
: Stastits uuplzt:tvew:;: : 61icy mirymum: System Clock must be running during Reset.
ave a maximum delay of 2B clock periods from the event affecting the status

= 1. Recovery Time between

wm

~

TYPICAL A OUTPUT DELAY VS. A CAPACITANCE (pF)

20 .

- /
H v
>
e
=
g .
S 0
2 N
g SPEC
=1
3]
A

-10 /

20 /

100 -50 [ +50 +100
3 CAPACITANCE ipF)

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT

INPUT:QUTPUT

20

20
.,
‘> TEST POINTS < e o
0.8 c.h
L

s Eoggxrsvlu:%rzé\:éuogven AT 24V FOR ALOGIC 1 AND 045V FOR
ANSDE, Lot MING MEASUREMENTS ARE MADE AT 2 0V FOR & LOGIC 1 €y - 1500F

"H
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WAVEFORMS

SYSTEM CLOCK INPUT

CLOCK ¢

TRANSMITTER CLOCK AND DATA
jo—n TPW e 1RO ———1‘

| -
TaT (12 MOOEY M

TR (600t M/V\NVVMNVWMN\A/VW/\AMNWV\NWV\
TaDATA X

RECEIVER CLOCK AND DATA

Ra BAUD COUNTER STARTS HERE)
N //( Tt 0ATA 81T DATA BIT
Ra DATA - START 81
v

e e tppg e
. g neo 1

—]‘ - i S S G
RaC (1x MODE) !

lo RCPLRIODS |, 16 AaC PERIODS (16x MODE} - <== == ===

sz vamoos WAV

*,.._n

_.il.._ 3y,
INT SAMPLING r i ; \
PuLSE

_.l'r-_ N

WRITE DATA CYCLE (CPU — USART)

TaROY _—_/__’L__——_

(L-—o-‘_"-RDV CLEAR
Ve vew -
= |

wl.._; oW "!"‘1 WD

- — DON'T CARE
DATAINIDS} Dot cant DATASTABLE

1AW ' wa /———_—'———
o N !

READ DATA CYCLE (CPU — USART)
RaROY
|l._.l m‘::v CLEAR
Ad T f————"‘
—Li b RO —-.; {08
DATA FLOAY £ oaTa O ACTIVE . DATA FLOAT
| .

DATAOUT (DS) 4
ey Y
R
e "—_——__\ AR I V_—
i [
D 1an tna i
[~

| € 8251A

WAVEFORMS (Continued)

WRITE CONTROL OR OUTPUT PORT CYCLE {CPU — USART)
e — —
o o o _j- e -
- B e e m————
]
oW wie el i
Lata v e —*--~~——-—~‘J —.1__-_.——‘
T
e e
e dan e
cs *_h—‘-_ﬁ_ ! __/—_ﬁ-

READ CONTROL OR INPUT PORT (CPU «— USART)

GiR GT3 —— .
INOTE :2) ,<

N P |
Re WJ‘*
4 .
-= te-wp [ .
DaTA OUT ' 4
081 j_L__
- AR —— se tRA fe -
co 4 i T k3
_— N
—! AR je— v tAA f——

NOTE 33 T INCLUDES THE RESPONSE TIMING OF A CONTROL 8YTE
NOTE =2 ., INCLUDES THE EFFECT OF CTS ON THE TaENBL CIRCUITRY,

ion realizada por ULPGC. Biblinteca Universitaria, 2008

TRANSMITTER CONTROL AND FLAG TIMING (ASYNC MODE)
e S ” AEMPTY e ‘Lf
Ta EMPTY — l-_.‘ [ : 3 E
Ta READY I : f
(S1ATUS BIT) —m_]_ W / A / l_*_*_:___[__—‘_'
11 R[‘V" .
Ta READY __J_']__/’_L __f—] ___‘ ! !
‘m‘j f’ W OATAT W UATA?Z . W DAIAD ‘:(uua v—[—.\
T s W Y S WY S U s S i 7T
L Yl‘(n . W SBRK
" \J T T L A A
DATA CHAR T DALA CHAN D&lA CHART D'“’*A"“:A‘;“‘
EXAMPLE FOAMAT 7 81T CHAKACTE R WiTn PAHSTY & 2 STOP 8115 gg é
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intel 8253/8253-5

WAVEFORMS (Continued) | PROGRAMMABLE INTERVAL TIMER

RECEIVER CONTROL AND FLAG TIMING (ASYNC MODE) = MCS-85™ Compatible 8253-5 = Count Binary or BCD
m 3 Independent 16-Bit Counters » Single + 5V Supply
» DC to 2 MHz B Available in EXPRESS
—Standard Temperature Range
m Programmable Counter Modes —Extended Temperature Range

The Intel™ 8253 is a programmable counter/timer chip designed for use as arn Intel microcomputer peripheral. It uses
nMOS technology with a single +5V supply and is packaged in a 24-pin plastic DIP.

it is organized as 3 independent 16-bit counters, each with a count rate of up to 2 MHz. All modes of aperation are soft-
ware programmable. :

TRANSMITTER CONTROL AND FLAG TIMING (SYNC MODE)

)
{ f— —-— CLko
P DATA At AT .
0,0, a s i ! COUNTER Lo e Gatio
Fam HUFFIR ,—\{ N
il L -outo
i
1 T
Lo vaded et N
grase § sart i sian ' I
4 RD ——1 :
A H p——— CiX 1 O vee
N " 1 /o | counen are
.+ eamart b— 4 i S
coaMrLt SoRMAT SEITTRARSCHI BTN PANITS ZEINT L1k arrius o Tote 1 | 1 G :Feo
d . i . } —— out s
PO o e
: L Ay
~ : '
e ; +bs
MODE) €s ! i o Ccix?
YNC ! rFourz2
AND FLAG TIMING (S ! Fou
RECEIVER CONTROL E
-] = cLK2 ‘:G”“
CONTROL A P N . Spociky
worn | cou&;rk le -—-m— GATE 2 .«Foares
HLGISTER \4'———l faie'd -
[ I (———=our2 1[Iout
(N
| b '
{ ! 4
g
\ INTERNAL BUS 7 L\J
Figure 1. Block Diagram Figure 2. Pin Configuration

0 . SHTSYNOHT STATUS BT

exir
Srrsvaoet siatm it

“INTEL CORPORATION. 1962

£ 129 AFN-00745C
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General-Purposes Memorles

,,n »’?,‘ %aa “}um" w s nzi
“The RCA: -CDM6116isa 2048-word by 8 bit static random-
! access memory 1tis deslgned for use In'memory systems -
.where high-speed, low’ power and simplicity in use-are
‘desirable, This type has common data Input and data output

Prellmlnary Data

.‘u,m o e S tite s

CDM6116 -1, CDM61 16-2

L 5 ;-; ;u
RN oy CMOS 2048-Word by B-Blt )
M LSI Stat|c RAM R g
N Features"“ o
208 | W Fully static operatléh"
el —zx/0r | ~® Single powersupply -4.5Vta55V ! L
L _rsoe 1|7t All inputs and outputs dlrec!ly TTL compaﬂble o
grosemd . jab— o8’ 0w 3-state outputs s
.‘-,.“.,;:,:‘v,,.,.l_ 12 ts}—zx/04 | ;. ® Industry standard 24 pin con!lguraﬂon o .
q;ﬁ g G PVIEW o o | Input address butfers gated off wlrh chip deselect ‘ C ey
,4. ;,,.ﬁ.r - |-, »" Fast access time . : .
: ‘ .. Low standby and operatlng power Ioos1 =1 yA typlcal Iopsn 35 mA
T 'm" ‘ 1 .J -maximum L, ety '.Tn e AR BN
] iy TERMINAL ASSIGNMENT [ TData retenition” vo/tage 2 V pip," T He .
i ; ii.‘;i ; Operatlng temperature range (Max Ratlng) - 0° (o 70°C o e

e ! 'f,v(;'* o

.1 Theinput address buffers are gated off wlth chlp deselect
for minimum standby power with inputs toggling.

- The CDM6116is supplled in 24-lead, hermetic, dual-in-line
side-brazed ceramic (D suffix) and in 24-lead dual-in-line

i

| and utlf:zies ; slngle power supply of45 V to 55V.. plastic packages (E suffix). ;
! AN 7 - ; {
| il B : .
31 ol wewms RSN I 1. [~ X/08
F—- i —— — 1/07. |
?’ "”f Lidhis o EANPUTT b XY T 1283128 “ {1 “INPUT/ |— 1/06
; B ‘ gggg%j | DECOOE L Waran %ATA —— 1705
' I RISEAN caus INURENS : PUFFERS L 1704
) - -—“-—1 | L peor——— 1/03.
= (277 S IS | P fooe 102
’.‘ . [ - — " I f——— I/01
AU O,
i jeor VA0 | ‘enaBLE" [T L
iUTHf‘.f‘i LA i s ',};.x.,tc;.'_‘v ; .
! N P Rl
l R . I R S S PG ; I
_— ”{ I e e CONTROE : ;
) 1 I WE LOGIC
b 40 s BE ~ oL n -0 Vpp
f e e g e . ‘ Fig. 1 - Functlonal block diagram Vss 92CH- 35044
0t TRUTHTABLE ’ | -
Poo ] : Jp— — :
Y i SR ics b “OE- WE AOTOAIO| MODE | DATAVO
- : ,'
i “1 ol i ? TUxE TR X STANDBY | HIGH Z
] ; P T ; ! C
v ‘ o o - 'f . .
SO TN ST die o w STABLE | - READ [ DATAOUT
! : : o S L
IR v | om0 Lt | sTABLE | WRITE | DATAIN
b g . f ' ‘ I ; B
';. Y [ P O N R STABLE | 'WRITE | DATAIN
: {1 L=LOW H=HIGH, X=DONT CARE
E 44 | 1 il ; : v ! 1 i
q R EEE : e | |
1 Pos o P ', : !
' o i i_.. - wep e . f . 2 - .
| v : | ‘
‘- o v i P
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it ; S 407
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“RCA CMOS LSI Products E

.CDM6116-1,,CDM6116-2 e
MAXIMUM RATING Absolute- Maxlmum Values AT TR A e
I NP SR Lo E o : Co AT
DC SUPPLY-VOLTAGE RANGE, (Voo): v S AL SRR P RERY
(All voltage values referenced to Vss terminal) ......... Bbeeerenereeaes e L PN 031047V
INPUT VOLTAGE RANGE, ALLINPUTS ....oviiviinevaranionenss e rerraerrir e EETTTTTT T Veressases e 03t0+7V
POWER DISSIPATION PER PACKAGE (Pp): ) - : 1 ' o STy !
For Ta = 0° to +60°C (PACKAGE TYPEE)............ S R R R waeseass 500 MW
For TA = +60 t0 +70°C (PACKAGE TYPEE)......ocvvniaiiiiiinnnns erereserresasiiiainans . Derate Llnear!y at 12 mW/°C to 380 mW
For Ta = 0° to +70°C (PACKAGE TYPED) ........... P reereteeeeseiernnnas eeerterrserreseriieieriaiiianerasaness. 500 MW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR | ) o R ’ . . ’
For Ta = FULL PACKAGE-TEMPERATURE RANGE........... it tettaeaseeeiieiaaenes TN ...................... e 100 mw
OPERATING-TEMPERATURE RANGE (TA): o o ) 1 o ‘ : ‘
PACKAGE TYPED o\veuvvenenanieaneaneansnanes Leeeereneens .. e RPN eeeneas reeeeias ©....0t0 +70°C
PACKAGE TYPEE .\uviveeeenrienennns U e, e evresrenes 010 +70°C
STORAGE TEMPERATURE RANGE (Tstg) vo.vvvenirenncacsiiecens Beeereeiigidienenes ceanes eesisatesssiserecarnetsaas -55 to +125°C
LEAD TEMPERATURE (DURING SOLDERING): ' I N ik t :
At distance 1/16 + 1/32 In. (1.59 £ 0.79 mm) from case for 10 8 MAX. .....uiieyeererenenses DO sy +265°C
OPERATING CONDITIONS at Ta=0° to +70°C ™~ '~ "% =B o L

For maximum rellablllty, operatlng condltlons should be oalected 30 lhat operatlon Is alwaya wlthln tho !ollowlng nngn.

CumiTs, ) e
- i e s IRUAR I BRI
CHARACTERISTIC ' ' "H e ALLTYPES © UNITS
n o T N Max. .
DC Operating Voltage Range S : ; .45 | * 55 ‘ «
Input Voltage Range ' Lo vk |0 22 7| Voo+03 v o g
| SV -0.3 0.8 N
STATIC ELECTRICAL CHARACTERISTICS at Ta=01to +70°C, Voo = 5 V + 10%, Ext'_:epl as noted . ’ ?;_‘
: . A E
’ l . 7. e ! cl T :
CHARACTERISTIC CONDITIONS CDM6116-1 - . CDM6116-2 L UNITS %
MIN. | TYP,e | MAX..| MIN. | TYP.e | MAX. g
Standby Device foos CS = Vim ol — losi| 20|~ | o8 2 | ma |
p— - - - —1— ©
Current lopss CS=Von-02V - 1 1004 | T — -1 30 HA
Output Voltage . \ lou = 2.1 mALf“ L = W04 - | = 0.4 .
. ‘ — , - T : ! \)
Low-Level “ Vot Max. for=1pA- - - =0 e — -0 - :
. T S ; 5 = -
Qutput Voltage - ' ot |('>H_,= -1 mA o 24 b i 24 __| _ '
; : ' v
High Level « . Vo Min. | loH=-1uA" " - Ci— o {VoD-01[: — i —- Voob.1 - ;
Input Leakage ’ Voo = 5.5V : A a st 1 I TP IR :
Current - heMax. | VwW=0Vtovoo ' | — | &0 2§ — 1 301} F2.} A
, u
3-State Qutput .. P : CS or OE = Vin. _ o Lo R B o b RS I
Leakage Current  lour Vo = Qv to Voo il 205 25 — .| £05 | X2 {
Operating Device VRN N R NN .
R rend v | Vi = ViL Vi | =207 [ 88 | — | 20.[.3 | ma
’ Input - VIN=0V, - - . . . : .
Capacitance CiN f=1MHz, Ta=25°C - 4 6 - c 4] 8 E
Output Vio=0V, a1 : i
Capacitance Cvo f=1MHz Ta=25°C - - 6 8 - 6 .8 ‘

N K

eTypical values are for Ta = 25° C and nominal Voo.
#Outputs open circuited; cycle time = Min. teycis, duty = 100%

" 408 T o | ‘



General-Purposes Memories

-

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 0 {6 +70°C, Voo = 5 V £ 10%,
TTL Load, input Pulse Levels: 0.8 Vto 2.4V -":! .

Input ¥, tr = 10 ns; Ct = 100 pF and 1

1

;Ro'ad Cyclo Times 806 Flg.2

C

DM6116-1, CDM6116-2.

Rt

| LIMITS
Eldghge ;2> CHARACTERISTIC ‘1. 1 ; CDM6116-1 CDM6116-2 . UNITS
BERERE T R R R O SRR o MIN.t | MAX. | MINt | MAX.
% Read Cycle Time: . ... ! TR s 250 - 200 -
* Address Access Time  ¢up . | v tAA - 250 — | . 200 |
. "Chip Select Access Time 3. | o W tacs - 250 - ..200
t Chip Select to Output Active | ? " fex. 15 - 15 —_
i’ Output Enable to Output Valid | i o toev — 150 — 120 “ ns
+ Output Enable to Output Active | i toex ! 15 —_ 15 -
: “Chip Deselect to Output High Z| =~ (s 77 .1 teHz 0 -’80 .. 60 ,
i Output Disable to OutputHighZ . i+ o toHz 7Y . 80 ' 60 : !
. Output Hold from Address Change .. i ;. tow 15 — 15 —_
:‘ . ! ? ‘ o f ,\/;' 2 ! - .’ . : ; P
1Time required by a limit dévice to allow for the indicated function.
S E et " .l,ﬁ’. B :‘ -"T:A'.EE‘ . . .
i
' e 'Re -
ADDRESS - i, ) & X
e ol ‘____.'AA_.(
:;, S T TtoEv ;
T8 DN\ OX| YN Y/ LLLL
! . L i YoH
DATA OUT <
. o[t e tonz ™
. Fa——tacs—*]  [*—'cuz*.
+ 4 ( NOTE: .
“ WE IS HIGH DURING READ CYCLE.
; _TIMING MEASUREMENT REFERENCE
- ' LEVEL 1S 15V 92€5- 33042
1 Fig. 2 - Road—cycla rlm-lng waveforms.
409
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General-Purposes Memorles

CDM6116-1, CDM6116-2°

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta=0to +70°C, Voo = S V £10%, " TR . R4 .
Input t-, & = 10 ns; CL = 100 pF and 1 TTL Load, Input Pulse Levels: 0.8 Vto 2.4V ¥ ¢ « % P L BTN

Write Cycle Times See Fig. 3

- LIMITS
CHARACTERISTIC - i CDMg118-1 ,:-ﬁr ' 'CDM6116-2 . UNITS
MIN.t | MAX. .| MIN.t " MAX,
Write Cycle Time : v twe T L[t 250 - 200 —
: Chip Select to End of Write ! ~ tw | 200 - 160 s ) e IS
| Address Valid to End of Write S ww ¢ 200 — 1 I I
' Address Setup Time L /X A e L N R
* Write Pulse Width ~ © ‘ twp . 200 R 5 1T I ORI IR A
- Write Recovery Time tw ' 10 C— LR i AN R
. Output Disable to Output High Z toHz L0 80 sege it g0 Y
'Write to Output High Z .' T twhz -0 .80 S IR Y- LufiN LA
input Data Setup Time : O tow " 100 o= dfrege [ i
Input Data Hold Time : tox 10 - . 10 —
. — — T yamvans ENERENL
Qutput Active from End of Write tow 10 - 10 =]
1Time required by a limit device to allow for the indicated function. '
WRITE CYCLE (1):
ADDRESS > @ X ;
N . - G <_;' cw_’ "'w .‘ .' . ; . " R
- . e - '_AW ; “ .A ) . - .
S e 97*:—‘—* T |
DATA OUT ! ‘ . ;
DATA IN KXXX . ! S
: ‘ , —.‘ 'DH htl-— i ; - :
l L ) 9203‘?504_5 . i . '
WRITE CYCLE (2) OE = LOW s » j
r'.c welty oo o P Co
" “"“"—'wc—ﬁ v ; | '}
. ADDRESS D 4 Y, G i : N
) . —»]  [e—twg - : ! v !
AN NN SN L 774 IO |
- t AW —— P :
) —»lipg|e- ety o] . ‘
WE. R NN S ( :
: 'wHZ —> ; ! 2
DATA OUT 22> > B ; ;
. . ; \ . ! : is !
DATA- IN , : KXXXX i ' B
' i S ‘ ; !
E: EMEN : . . ' : 3
NOTE  REFERENCE LEVELslsv  —] .[=—'o i

: 92€5-35046
" Fig. 3.- Write cycle timing waveforms.
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General-Purposes Memorles;;

OPERATING A‘ND HANDLING CONSIDERATIONS -

1. Handllng .
All inputs and outputs of RCA CMOS devices have a
network for electrostatic protection during handling.

- Recommanded handling practices for CMOS devices

are described in ICAN-6525, “Guide to Better Handling '

and Operation of CMOS Integrated Circuits.”
2, Operating - v
' ) Operatlng Voltage
During operation near the maximum'’supply voltage

limit, care should be taken to avold or suppress power .
supply turn-on and turn-off transients, power supply:

ripple, or ground noise; .any of these conditions must

Vo

ORDERING INFORMATION

The RCA-CDM®6116 family packages, and electrical options

are Identified by suffix letters Indicated'in the following
chart. When ordering a Memory/Microprocessor device, it

is important that the appropriate suffix letter be affixed to -

the type number of the device.

t t, o

g"‘t'-' t! - .t, 2V ps FIg 4 - Low Vbo data retention timing wavelorms

(e i CDM6116+1, CDM6116-2°
DATA RETENTION CHARACTERISTICS at Ti= 0 Io 70° C' ‘See Flg. 4. ! -~
e R .L, .
B LLITR T AT R ui i -
2 h ! \ L LIMITS
'CHARACTERISTIC | TEST CONDITIONS ALLTYPES . | UNITS
, o o MIN. | MAX.
Minimum Data Retentiori Voltage " Vor CS=Vop-02V: 2 . —_ \Y
* Data Retention Qulescent Current e IooDR’:, | E i
R , \u [T PR EES SO PR — .
e CDMB116 |* Voo'=3 VG5 =28V - 50 A
T i "
! . .
, 4 ' CDM6116-2 | VDD-3VCS>28V t - .15
.. Chip Deselect to Data Retention Tlmei.ﬁ-. o teom SeeFig. 4 0 C
ns
Recovery to Normai Operatlon Time % o, .. tR g See Fig. 4 .+ *trc —
ARSI a————DATA RETENTION ———#=
'tnc = Read Cycle Time . B S MODE s
LIJ, Lol DR ov '{.VDD?IIT R _Ir.'-."I AN ce .
T II y 'tt',"" [ TN . VNN : 45V Yo 4.5V N ' )
[ 4 R \' Wi s .VDRZZV ‘,
. % *1, — '
S ) vy ' 'v . - .
RS vaR-o,zv /'—"'J A _
Cube 5 l 92CS$-35047

not cause Voo — Vss to exceed the absolute maximum

rating.
Input Signals

To preventdamage to the input protection circuit, input
signals should never be greater than Voo nor less than

Vss.
Unused Inputs

A connection must be provided at every input terminal.
All unused input terminals must be connected to sither

Voo or Vss, whichever is appropriate.
Output Short Circults

‘Shortlng of outputs to Voo, or Vss may damage CMOS
devices by exceeding the maximum device dissipation.

Package/Option
EVP Screening (Extra Value Program)
i.e. Burn-In — optional for D, E
package types X
Electricat Option (0° to 70°C
Temperature Range)

Suffix Letter *

1or2

: Package/Option- , Sumx Letter For example, a CDM6116 with electrical option 1, and in a
Dual-in-Line Side Brazed Ceramic L D dual-in-line plastic package will be identified as the
Dual-in-Line Plastic : C E CDM6116E1. ACDM6116E1 with EVP screening option will
Chip (When applicable) 'H be identified as the COM6116E1X.

. . | .
i * Nomenclature Guide
CDM 8118 E 1 _X_
Product Family I Electrical L EVP (Optional)
Deslignator Code Option

Package
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MOS EPROMs ) _ : =
- PREL! MINARY Te pemuu Under Biss . -5d'c m HDO'C : 7 AR tnput or Output Volngé: ;vith 3 .
; ’ D Storape Tempersture 5°C to $125°C Respest to VSS fexcept VPP) 'y
VPP Supply Voluage with Rnpeﬂ Lo e T - Power Dissipstion ~ 7, N
R Lesd Temperature (Solderhw 10 ueoﬂdo) m: :
Yo
: Features R o " ! TA-—40 C 10,+85°C, VEC =BV i‘lD% VPP = VCC iOGV (Nota 3), VSS =0V, unle:s otherwxse notecf ;
o "". - Lo .A‘~“-. V i e i ~ . T . ) P
The MM271GE is 3 hlgh speed l'“k UV erasable and  ®-40°Cto +85°C |- - o : | symBoL PARAMETER - CONDITIONS MIN TYP MAX UNITS .
:le:((nca(ly reprogrammable EFI’(OMd |dezlly suited for | x.2048 xsoroamzmon e . R 4 Input Current . VIN =55V or VIN = VIL * R DE R R “u
applications - where fast turn-around and pattern ex- - 4 550 mW max :ctlve power, 137 5 mW max $tandby — - -
penmemauon ace umponam lequuemenu. oS poww -, L. < . Output Leakage Current - .- ... L ~VOUT =55V, CE/PGM=SY | - ] = =" 10 uA B
. x!dv L SN ‘ . B . 0 oY x
: N L 4 ¢ mm - VPP . . PP = 6.1 - R h
The MM27|SE is packaged in 1 24-pin dual-in- lme ) . .LOW power duri mgp ogramming . . VPP Supply Current \_l‘ 6.1V — 5 mA
sackage with transparent lid. The transparent lid allows ® “Access time — 45005 N VCC Supply Current (Standby] >~ =1 * CE/PGM = VIH. OE = VIL ] w.| mA
the user 10 expose the chip to ultraviolet light.to erase ® Single 5V $10% power supply - , = = e ] e
the hit pattern. A new pattern can then be written into ® Static—na clocks required h VCC Supply Current ‘Ac“") —t CEPGMZOE - ViL 3 10 mA
the device by tollowing the programrning procedure, * ® inputs and outputs TTL compatible during both Input Low Voltage -0.1 08 v
- read and program modes ;
This EPROM is fabricated with the reliable, high volume, » TRISTATE® output ViH input High Voltage 20 vee +Y v ':
time proven, Nchpnnel silicon gate technology. ; . .- VOH Output High Voltage TOH = 400 uA 24 \4 !
— - — VoL Output Low Voltage ~ 10L = 2.1 mA 0.45 v
« : . . .
Block and Connection Diagrams S : e oo i}
Dual-ln-Line Packsge AC Characteristics vote 4) -
\ U LI P Tam —40°C 10 485°C, VCC = 5V *10%, VPP = VCC #0.6V {Note 3}, VSS = OV, unless otherwise noted.
PPy L I |
— L5V 25— LW i SYMBOL ,
—— vSs GKD : PARAMETER CONDITIONS MIN MAX UNITS |
a5 a2, ALTERNATE{ STANDARD o
0ATA QUT 5 H ==, L BE - X b3
ATA OU ;:':;":gcg,ﬂ"dw'u ot rz_._m 1 tacce TAvVQV :\ddrcss to Qutput Delay CE/PGM = OE = VIL 450 ns
e . » H tcE TELQV £ 10 Qutput Delay OE = VIL .o 450 ns
6 bt CONTROL PRUCAAN a3 — — Ot &) i ==
CE P of by e LoGie . . ! 10€ ToLOV Output Enable to Output Delay CE/PGM = VIL 120 ns
: T [ [ oot sorrens A f—1e ! tof TGHOZ Output Enabie High to Output ®i-Z | CE/PGM = VIL 0 100 ns
1 18 i —_— —
" L e - - =] HUNPUT BUFFERS) Ar—i P {Eromim : toH TAXOX Address 10 Output Hold CE/PGM = OE = VIL 0 ns
] 176, n i wop TEHQZ E to Output Hi-2 OE = vIL 0 100 m

¥ DECODE ¥ GANUNG
0, 1084 LY o 05 !

T

A\
m 200885 [
BUFFEA
scAEss
NPT N .
3 " 13 i
230835 3 W xoecooe | 1es o 0y o 13 ogram :CapaCltance(NoleSL

TofFER : PP _
0)(02'—1 -'f-ouon | TA 25 C,f 1 MHz
vss—‘% '\_s_o’mn : SyYmMBoL PARAMETER CONDITIONS | TYP | MAX UNITS
i T
! ] tnput Capacitance VIN = OV 4 6 - pf
o7 VIEW }
Order Number MM2716QE | co Output Capacitance] VOUT = OV 8 12 pF
rder Number |
Pin Connecltion During Read or Program See NS Package J24CQ ‘ ~
Pin Names ‘
PIN NAME/NUMBER -
— — 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be 3 for **
AD-A1I0 Address Inputs | Jote g v Y ot be guaranteed. Except lor “Operating
CE/PGM 0E Trmpuaxure Range* they sre not meant to imply that the devices shouid be operated at these fimits. The tabie of “El t Ch "
MQDE (EP) G VPP | VCC QUTPUTS 99_07 10_0—07) Data Qutputs i Browides conditions for actual device operation. i able of ectrical Characteristics
18 20 | 2 24 9-11,13-17 CE/PGM (E/P) Chip Enable/Program ! Note 2: Typical conditions are for operation at: T4 * 25°C. VCC = 5V, VPP = VCC, and VSS = OV,
QE (G) QOutput Enable ! Note 3: VPP may be connected to VCC except during program. The 10,6V tolerance ailows # circuit 10 switch VPP between the read voltage :
Read VIL Vil 5 5 DoUT VPP Read BV, Program 25V '; 379 the program voitage.
Program Puised VIL VIH 25 5 DIN vee Power (5V) ! Mote 4: Qutput ioad: 1 TTL gate and CL = 100 oF. Input rise and fal} times < 20 ns.
to VIH vss Ground ' Mota §: Capacitance is guaranteed by periodic testing.
*Symbols in parentheses ars proposed industry standacd :
- 51 . B <
’ . 519
- - IR .:';“‘— e e v e g y— e s = e
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' R
. - Read Cycle {CE/PGM = VIL) -

.ADDREssss :‘:////% v I ,K

& 7 —
. Lo o LR ;o Lo - 'ZL"_(T]AXDX)-» .
- e v 0 A
OUTPYT ENABLE TooLn - R \ R
H N Vit —% .
' L . . l | 10E dw T g
- B o tpeg | AELOVE - rghog)
- T (TAVEY) :
Yo . 24 — Jvaun
ouTPUT - v
toovot
Read Cycle (OE = VIL) ’ .
" 1 vaLID
ADDRESSES VALID '
Vit S

] ‘o
“'n:\xoxz”’l

. .
VIH
CHIP ENABLE
viL k. — l .
SR T oD
tace ITELOV!  yTenaZ) M
(Tavav; 2
vor K2 VALID .
OUTPYT
vot
Standby Power Down Mode {OE = VIL)
o Avi VALID
ADDRESSES VALID
viL o4
] le— \CE
: (TELQV)
VIH
CHIP ENABLE STANDBY ACTIVE / STANOBY
viL
oo o] tacc 1,
= [T eH02) (TAVDV)
VoK VALID FOR Hi 2 / VALID FOR HiZ
oureuT oL _CURRENT ADDRESS |/ \  cumRent apomess
VOl
.Symbo]! in parentheses are proposad industry standard
5-20

S o g
T A T N TS Y T T T T S SR vy e

S R et et e ST ..l,!r-f-'

29LLEN

<»!' e
: . '
DC Electrical Characteristics and perating Condition :
{TA=25°C$85°C) (VCC = BV 15%, YPP.» 26V E3 N o ’
B N Bl S SN : - B )
A BRSSPSR T N
SYMBOL PARAMETER -~ - TYp MAX UNITS
i Input Leakage Current (Note 3) - - e D 10 uA
viL fnput Low Levs! I ~0.1 ) 0.8
VIH Input High Levei o 20 - ‘ VCC 41
Icc VCC Power Supply Current ‘ . > 100 mA
1PP1 VPP Supply Current {Note 4) 5 mA
P2 . VPP Supply Current During _ RIS BT ‘mA
’ Programming Pulse {Note 5)
! . -, . I3
AC Characterlstics and Operating Conditions wotes 1.2,2nd6)
{TA = 25]C £5°C) {VCC = 5V 26%, VPP = 25V £1v)
SYMBOL .
PARAMETER MIN Typ MAX UNITS
ALTERNATE [STANDARD
A8 TAVPH Address Setup Time 2 us
[{e] TGHPH GE Setup Time 2 us
tos TDVPH Data Setup Time 2 Hs
tAH TPLAX Address Hold Time 2 us
OH TPLGX OE Hoid Time 2 us
-
tDH TPLDX Data Hold Time 2 s
10F TGHQZ Chip Disable to Qutput Float [} 100 ns
Delay {Note 4)
tCE TGLav Chip Enable to Output Delay (Note 4} 120 ns
tpw TPHPL Program Pulse Width 45 50 55 ms
PR TPHIPH2 Program Pulse Rise Time 5 ns
7.3 TPL2PLY Program Puise Fall Time 5 ns
Note t: VCC must be applied st the same time or belore VPP and removed after or at the same bma a3 VPP. To prevent damage to
the device it must not be inserted into 2 toard with power applied.
Note 2: Care must be taken to prevent overshoot of the VPP supply when switching to +25Vv
Note 3: 045V < VIN -2 525V, . .
Nots &: CE/PGM = VIL, VPP = VCC + 0.6V.
Note 5: VPP = 26V,
Nate 6: Transition times = 20 ns uniess noted otherwse.
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Program Mode

N
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-~

’ . L P . n»m:z')"
Functional Description :
DEVICE OPERATION .

The MM2716E has 3 modes of aperation in the norma!
system environment, These are shown in Table I,

Read Mode

CE/PGM = VIL and that addresses AO—A10 have been
stabilized. Valid data will appear on the output pins
after TACC. tOE. ICE times (see Switching Time Wave-
forms) depending on which is Himiting.

Dasclect Mode

The MM2716E is deseiected by meking OE = VIH. This
mode 15 independent of CE PGM and the condition of
the addresses. The outputs are Hi-Z when OE = VIH.
This allows OR-tying 2 or more MR2716Es for memory
expansion.

The MM2716E read operation requires that OF = VIL,"

-
. -
Timing Diagram
: PROGAAM )} pnor;nu vzmrv
Ot -vin (13
v ! : ADDRESSX 1 . -
[LITRIERY CURRENT ADORESS X L o . . :
R it T s e ey
' T el DY e 2 2 f e FoATAODY (3N ¢ 3t G
! R R ri:‘isnu"'t ' Jeatio apvatssx L .
Y X T
Vin ————) £ oatam sTasce OATA N STARLE
A CURRENT ADDRESS X A ADORESSRAY -
t : fos _ . ) S .
- 1TEHa L"“ e
Vlli R 0 " -
LI . =} areox ™
0§ e
N L . 7 Joven -
. . tag . L.
. ' . [ rgHen ™ - L.
- s v == T2 oy L
@ : \*‘nnuxl T f - .
- . L= AUBNU R .
‘ L——— ” (R

tog o
- greLeLL)

Standby Mode (Power Down)

The MM2216E may be powered down to the standby
mode by making CEPGM = VIH. This is independent of
OE and automatically puts the outputs in their Hj-Z
. state. The power is reduced to 25% (150 mW max)}
of the normal operating power. VCC and VPP must
be maintained at 5V. Access time at power up remains
either Loce OF 1cE ‘see Switching Time Waveforms).

PROGRAMMING

The MM2716E is shipped from National completely
erased. All bits will be at a 1" level toutput high)
in this initial state ang atter any full erasure. Table 1!
shows the 3 programnung modes,

TABLE {. OPERATING MODES (VCC = VPP = 5V)

PIN NAME/NUMBER
mMoDE | CE/PGM OE OUTPUTS
(Esp) tq]
18 20 9-11,13-17
Read viIL viL DOUT
Deseiect Don’t Care VIH Hi-2
l Standby VIH Don't Care Hi Z

TABLE Il. PROGRAMMING MODES {VCC = 5V)

PIN NAME/NUMBER
MODE CE/pGM | OE | veP | OUTPUTSQ
(E/P) (G
18 20 21 g-11,13-17
Program Pulsed VIL | VIH | 25 OIN
to ViH
Program Verity viL ViL | 2515} pouT
Program inhibit VIL VIH | 25 Hi-Z
'Symbolr in parentheses are proposed industry standard
522
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“ Functional Description “iContinued) °
Proqrrm»Mode. L ;

the desired locations. This is done 8 bits (a byte) at a
time. Any mdrvrdual address, sequence of addresses,
or addresses chosen at ‘random’ may ‘be’ programmed,

location may be programmed with a single program
pulse applied to the chip enable pin. All input voltage
levels, including the program pulse on chip-enable are
TTL compatible. The programming sequence is:

= VIL, an address is selected and the desired data
word is applied to the output pins. {VIL = “D”
and VIH = “1” for both address and data.} After
the address and data signals are stable the program
pin is pulsed from VIL to VIH wtth A pulse wndth
between 45 ms and 55 ms, - .

damage. No pins should be left open. A high level
{(VIH or higher} must not be maintained longer than
tPW(MAX) on the program pin during programming.
MM2716Es may be programmed in paraitel with the
_same data in this mode,

Prograrh Verity Mode

The programming of the MM2716E may be verified
either 1 word at a time during the programming (as
shown in the timing diagram} or by reading all of the
words out at the end of the orogramming sequence.
This tan be done with VPP = 25V (or 5V} in either case.

Program Inhibit Mode

The program inhibit mode allows programming several
MM2716Es simultaneously with different data for each
one by controlling which ones receive the program
pulse. All similar inputs of the MM2716E m¥ be par-
alieled. Pulsing the program pin {from VIL to VIH]) will

" The MM2716E Is programmed by introducing “0”s into

Any or ali of the 8 bhits associated with an address -

With VPP = 25V, VCC = 5V, OE = VIH and CE/PGM

Muhiple pulses are not needed but will not cause device -

program 3 un wh'!e |r\h|blﬂng the program pulse to

OE VtH will put its outputs i

ERASIN

The MM27IGE il erased by exposure to hrgh imenslty
ultraviolet hght through the transparent *window. This
exposure discharges the floatipg gate to its initial state
“through induced photo current. It is recommended that
the MM2716E be kept out of direct sunlight. The UV
. content of sunlight may cause a partial erasure of some

... bits in a relatively short period of time, Direct sunlight

{any intense fight} can cause temporary functional fail-
ure due 10 generation of photo current. Extended expo-
sure to room level fluorescent lighting will also cause
" erasure, An opaque coating (paint, tape, label, etc.}
- should be placed over the package window if this prod-
uctis to be operated under these hgh\mg condmons
An ultraviolet source of 2537 A yleldmg a total inte-
grated dosage of 15 watt-seconds/em? is required.
This will erase the part in approximately 15 to 20
minutes if a UV lamp with a 12,000 pW/cm?2 power
_cating is used. The MM2716E 1o be erased should be
placed 1 inch away from the lamp and no filters should
be used.

An erasure system should be calibrated periodically.
The distance from lamo to unit should be maintained
at 1 inch. The erasure time is increased by the square
of the distance (if the distance is doubled the erasure
time goes up by a factor of 4}. Lamps lose intensity
as they age. When a lamp is changed, the distance is
changed, or the lamp is aged, the system should be
checked to make certain full erasure is occurring. In
compiete erasure widl cause symptoms that can be
misleading. \ Programmers, components, and system
designs have been erroneously suspected when incom-
plete erasure was the basic problem.

unit will keep it’ “trom being proqrarnmed and kaepmg

39 Lzzww' .




Line Drivers
uA1488
pA8T13
pABT23
55/75110A
75112
75121
75123
75150
9612
9612A
9612€
9614

9616

9634
9636A
9638

Line Receivers
»A1489
#A1489A
nA8T 14
pABT24
55/75107A
55/751078
- 55/75108A
55/751088
55/75122
75124
75154
9613
9615
9617
9622
9627
9637A

Transceivers
pABT26A
uABT28

9640 (265101
9641 126511
9642
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LINE CIRCUITS

Quad EIA RS-232C Line Driver .. ..cv vt it ie i iareaaansiaanens 6-3
Dual Single-Ended Line Driver .................
Dual 1BM 360/370 1/0 Single-Ended Line Driver .........oooviineeinnns 6-10
Dual General-Purpose Line Driver ........iveieiiiiiniiiniiiaiiaaennnnns 6-13
Dual General-Purpose Ling Oriver ... coiiiiniiiiiaiiii i anes 6-13
Dual Single-Ended Line Driver ................
Dual 1BM 360/370 I/O Single-Ended Line Driver .
Dual EIA RS-232C/MIL-STD-188C Line Driver..
Dual Ditferential Line Driver. ... .oiiiiiiiiiiiiriiieiiiinirannsanaens
Duatl Differential Line Driver . ... ... i ittt
Dual Ditferential Line Driver ., ..
Dual Differential Line Oriver ... .
Tripte EIA RS-232C/MIL-STD-188C Line Driver. ..
Dual 3-State EJA RS-422 Differential Driver ...........c.c.ovinnntn
Dual Programmable Slew Rate EIA RS-423 Line Driver
Dual E1A RS-422 High-Speed Differential Line Driver ...................

Quad EIA BRS-232C Line Driver ..o vttt ciiie e inens
Quad EIA RS-232C Line Driver .......covuinineinieinnann,

Tripte Line Receiver .................
Triple 1BM 3607370 1/0O Line Receiver
Dual General-Purpose Line Receiver
Dual General-Purpose Line Receiver
Duai General-Purpose Line Receiver...........ooviiiiiiiiiieaanennns 6-53
Dual General-Purpose Line Receiver
Triple Line Receiver ................. ... B-47
Triple IBM 360/370 /0 Line Receiver .
Quad EilA RS5-232C Line Receiver 6-60
Dual Differential Line Receiver ............ ... i iiiiiiiiiiaiien 6-65
Dual Differential Line Receiver ... .
Triple EIA RS-232C Line Receiver .. ... 6-74
Dual Line Receiver.....vveivivieinniniineennnns ... 6-76
Dual EIA RS-232C/MIL-STD-188C Line ReCeiver ... ....c.ovvvuniennnnn. 6-80
Dual EfA RS-422/423 Differential Line Receiver.................ooonet 6-84

Quad 3-State Inverting Bus Transceiver.........coiieiiniiniian e
Quad 3-State Non-inverting Bus Transceiver ........ooviiiniiinninenens
Quad General-Purpose Bus Transceiver ..........covuiiveiinninennens
Quad General-Purpose Bus Transceiver ................
Quad General-Purpose Bus Transceiver with Hysteresis .

T - P

pA1488 7 -

QUAD LINE DRIVER -

FAIRCHILD LINEAR INTEGRATED CIRCUITS

TTL N =3 RS oy

GENERAL DESCRIPTION - The yA1488 is an EiA RS-232C specified Quad Line
Oriver. This device is used 1o interface data terminals with dala communications equip-
ment. The uA1488 is a pin-for-pin reptacement of the MC1488.

® CURRENT LIMITED OUTPUT - £ 10 mA TYP

® POWER-OFF SOURCE IMPEDANCE — 300 0} MIN

® SIMPLE SLEW RATE CONTROL WITH EXTERNAL CAPACITOR
& FLEXIBLE OPERATING SUPPLY RANGE

ABSOLUTE MAXIMUM RATINGS (at 25°C unless otherwise noted)

Power Supply Voltages
Ve +15Vv
vee- -15v
tnput Voltage Range {V)5) =15VDC1+20VDC
Output Signal Voltage +15vV0C
Continuous Total Power Dissipation (Note 1) 800 mwW
Operating Temperature Range 0°C 10 70°C
Pin Temperature =~65°C to +150°C
Hermetic DIP (Soldering, 60 s) 300°C
Molded DIP {Soldering, 10 s) 260°C
Note 1 Above 60°C ambient temperatures. derate hinearty 3t 8.3 mwW/C.

CONNECTION DIAGRAM
14.PIN OIP
(TQP VIEW)
PACKAGE QUTUNE 6A 9A
PACKAGE CODE [ 4

LY
wer

ours

ORDER iINFORMATION
TYPE PART NO.
uA1488 uA1488DC
uA1488 LA1488PC

CIRCUIT SCHEMATIC (1/4 OF CIRCUIT SHOWN)

vee. 14 O~

S 8.2x
PINS 4y, 12002

Sk =
o

NPUTS

PINS 5.10.13 300

vee- 10O

—0 OUTHUY
LI TN STEE)

€3
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FAIRCHILD pA1488'_‘ ) FAIRCHILD » 4A1488. i
; ‘ . . TYPICAL CHARACTERISTICS
ELECTRICAL CHARACTERISTICS: Vec+= +9.0 V £ 1%, Voc~- = ~9.0V £ 1%, To = 0 to +70°C, unless otherwise noted. . TA = +25°C unless otherwise noted .
SYMBOL| CHARACTERISTICS CONDMONS & - = | fG. | M) Tve | max funms i
. Input LOW Current viL =0 ) 1 1.0 1.8 mA I
" Input KIGH Current ViH=50V - - . o 1 10 | uA . .
Ve =08 V. FL =300 ¢ TRANSFER CHARACTERISTICS SHORT CIACUIT OUTPUT .
O L 20N —sov 2 | +a0| +T0 H AS A FUNCTION OF CURRENT AS A FUNCTION ;
Vou Output HIGH Vohage cC+ O V. vee- - v { POWER SUPPLY VOLTAGE OF TEMPERATURE .
ViL= 08 V. R = 30 k0 2 | +s0|+0s 1 " 1
VEC+ = +13.2 V, vee- = —13.2V ) ¢ ez - Joge ]
3 —
VIH=18V. R =30k 2 | -s0l =70 ’ N F
Vet = +9.0V, Vee- = ~9.0V ' v - s H
Vou Output LOW Voltsge ] vee <=4V 3 L veCe = 120V
VIH =13V, A = 10k 2 | -90|-10s H TT Fl
Vee+ = +13.2V. Veg~ =—13.2V . g % Vour é ° 13V
Ios+ Positive Output Shon-Circuit Current Vi, = 0.8 V{Note 1) 3 +60| +10 +12 mA 2 § | V™ g,
s o
los- Negauve Output Short-Circurt Current Vip = 1.9 V {Note 1} 3 -60] -10 -12 mA ( %40 0 § sk e Dsov
Rout Output Resistance Vees = Vee-=0V, Vo= 220V 4 300 ' = § TS S . S | loﬁ
H
A == y 2 [ oz {
VIH = 1.9V, Veos = +90V +15 20 i ° o4 os 12 16 20 -1 R I ) ™ s
VlL =08V Vcc_ =»+90V +45 +6.0 . INPUT YOLTAGE - V TEMPERATUARE - °C
iccr Positive Suppty Current VIR =19V, Veos = +12V s +19 +25 mA '
VI =08 V. Veoe = +12V +55 | +70 s
ViH = 1.9V. Ve » +15V +34 i | :
VIL = 0B V.Vee+ = +15V +12 : ; ;
' [ RS N
Ry == i !
3 OUTPUT SLEW RATE .
Viy=1.9V.Vee- = -90V -3 :” mA . AS A FUNCTION OF OUTPUT VOLTAGE AND CURRENT P
ViL = 08V, Ve = -80V 15| ua . LOAD CAPACITANCE UMITING CHARACTERISTICS .
ce- Negatve Supply Current Vi =19V . Veg- =12V 3 =18 -23 mA . 1000 e — Eid
VIL = 0BV, Voo- = —12V <15 | oua ; Tet NI 7D
Vin®19V.Vec-=~15V ~34 mA e v v 2
Vi =08V.veg- = -15V - -25 mA . Rad ’_‘:i} ji—: “] ; Fo]
Vege = 90V, Vg = <80V 333 : N [ S v e w i — .
Pc Power Consumption ey = 12V, Vogo = ~12 v e | ™ - NG H e
H 3 T : T T f‘\ E ° L‘“m .
: i X T £
AC CHARACTERISTICS: Vioe = +90V 2 1%, Ve~ =90V & 1%, T = 25°C \ Il vourii\| ! ‘E' e
. - IR B
SYMBOL| CHARACTERISTICS CONDITION FIG. | MIN| TYP | Max juwITS 5 [:r q : l‘ Sl 2v
< et T vin
P i i - - 220 | 350 , - I : 1 3
e Propagation Delsy Time AL=30 K, C = 15 pF [ 70 178 ns ‘ el it WI = ' it 2 oev| | vecesv T 1
7 7 N to 10 100 1000 10000 -1 -2.0 o a0 AL
;: :;'.T;',';. RU=3.0K0, CL = 15 pF 8 sg , og ns 1 CAPACITANCE - 56 DUTPUT vOLTAGE - ¥
*
NOTE 1° Manimum Package Pawer Ois3ination may be axcesded i 3l outbuts are shorted simultansously. i
{ MAXIMUM OPERATING TEMPERATURE
AS A FUNCTION OF
POWER SUPPLY VOLTAGE .
L]
O
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{ 2
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N i e IM0
| . :: 40— T
N i — 1A
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AC CHARACTERISTICS ) . - , e DT
: . 489A '
SYMBOL CHARACTERISTICS CONDITIONS MIN | TYP | MAX UNITS uAl 48 9 uAl b e T -
("% .
Propagation Delay 10 15 ns . -
e Ta + 25°C. G = 15 pF (Note 2L 10 15 ns . QUAD LIN E RECEIVERS -
Yy Fall Time, 90% - 1 AL * 100 0. See Fig. 2 . .
40 Time, 50% - 10% wl s - , FAIRCHILD LINEAR INTEGRATED CIRCUITS
ty Rise Time. 10% - 90% 10 15 ns ' - h -
tPA ~ P { Skew Between Outputs A and 8 1 ns
AC TEST CIRCUIT AND VOLTAGE WAVEFORM
- AC TEST CIRCUIT
y——0 voutr
Vino LR GENERAL DESCRIPTION - The 4A1489 and the uA1489A are EIA RS-232C specified CONNECTION DIAGR
Quad Line Receivers. These devices are used 10 interface data terminals with data com- 14-PIN DIP
munications equipment. The zA1489 and uA1489A are pin-for-pin replacements of the (TOP VIEW)
b———0 Voutr MC 1489 and MC1489A respectively, PACKAGE OUTUNES 6A
Iu PACKAGE CODES D
® INPUT RESISTANCE - 3.0k TO 7.0 k01
VOLTAGE WAVEFORM @ INPUT SIGNAL RANGE - 230V
® INPUT THRESHOLD HYSTERESIS BUILT IN ~nA
® RESPONSE CONTROL RESPONSE
a} LOGIC THRESHOLD SHIFTING CONTROL A
vin b) INPUT NOISE FILTERING out A
ING
AESPONSE
CONTROL B
ABSOLUTE MAXIMUM RATINGS oute
Power Supply Voltage +10 Vdc
vour - Input Voliage Range =30 vdc oNe
out - Vour Output Load Current 20 mA
NOTES Continuous Total Powar Dissipation (Note 1} 8OO mW
1 The pulse generaioe has tha lollawing characierisucs Operating Temperature 0°C to 70°C .
Zoyr * 50 1. PRR = 500 kHy Storage Temperatura —65°C to +175°C ORDER INFORMATI
lw 100ms.4 2350y Pin Temperature TYP PART NO
2 € includes probe and jig capacitance. Hermetic DIP (Soldering, 60 s) 300°C uA1489, wA1489D
Fig.2 Molded DiP (Soldering, 10 s} 260°C pA14B3  pA1489P
HAT489A LATABIA
TYPICAL DELAY CHARACTERISTICS Note 1 Above 60°C ambrent tempetature, derate inearly 31 8 3 mW/°C 4AT4B9A uAT4BIA
S —
e .
H 12 CIRCUIT SCHEMATIC (174 OF CIRCUIT SHOWN)
—
? [ LT m—
: T T revce
3 &0 " s 1810
I 2 .
g0 E Conindt 2 ~ s oureur
4
2
ER121:] } 7
-%0 -25 L 28 80 75 100 118 . e
AMBIENT TEMP -~ *C vee - v mm % 1080
!mm » om0
FIG. 3 L
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E
1
, FAIRCHILD » tA1489 ¢ LAT1489SA FAIRCHILD » uA1489 « yA1489A
‘ ELECTRICAL CHARACTERISTICS: Vg = 5.0 V £1%, Resoonse control pin is opan, TA ® 0°C to 70°C uniess otherwise noted. - TYPICAL PERFORMANCE CURVES (Cont'd), i
. B
| B . L
2 SYMBOL CHARACTERISTICS CONDITIONS FIG MIN ve MAX | UNITS ' : .
5
1 - - 3
¢ ViH =25V 38 83| - B ; H
H " Positrve input Current Vin= 20V | 043 mA INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOL;I’AGE o
! AS A FUNCTION AS A FUNCTION O "
i - - - PPLY VOLTAG . . .
! - Negative Input Current NS 1 I B30 & .. OF TEMPERATURE 1o, FOWER SUPPL ) i
S ’ [T s _ ;
Ta = 25°C, A1489 10 15 “Areage 1
Vikg Input Turn-on Threshold Voltage A s 2 v ) e Yimg >
VoL<045V | uA1489A 1.75 195 | 225 §
Ta = 25°C. uA1489 0.75 125 3 g ,
VILK Input Turn-off Threshold Voltage VOoH S 25V, 2 v a - o a3, Vi, AVAES
R WL =-05mA | pA1489A 075 08 | 125 ER pprem =S v § | arean] | -
Vi = 0.75 V.l = -05 mA Z — - I T P
I =075V. 0 = - % oe 1
VOH Output HIGH Veltage Aot opan croni g = ~0.5 A 2 28 40 5.0 \ % ~Areesa T ;
Vor Quiput LOW Voltage Vit =30V, ) =10mA 2 02 | 045 v El =
' os Quiput Short-circust Cutrent 3 30 mA oL L — = by 0 rT) 2
Icc Powar Supply Current ViH =50V 4 20 26 mA TEMPERATURE - C POWER SUPPLY VOLTAGE - V.
fc Power Consumpton ViH =50V 4 100 130 mw
DC TEST CIRCUITS .
, AC CHARACTERISTICS: Voo = 5.0V £1%, Ty = 25°C
Vit IO
| SYMBOL| CHARACTERISTICS CONDITIONS FIG. MIN P MAX | uniTS I viLm B
oLt AL = 39K 5 85 vint XY 8oV s
Propagation Delay Time 5 ns OPENO Vitr B
PHL R =3%00 25 50 Tu
4 Rise Tima R =319k 120 | s 2 . +
5 ns 2 w) |+ =
Yy Fail Fime R =900 10 20 - -
4 - . :
n .3 o o] !
] 2 ’o :
f— -1 o0 .
TYPICAL PERFORMANCE CURVES L2 i
12 . VoM
"2 ; .
" P P oL
T VoLt
wA1489 uA1489A = T
INPUT CURRENT AS A INPUT THRESHOLOD ‘INPUT THRESHOLD fig. 1. Input Carrent Fig. 2. Output Voltage and Input
FUNCTION OF INPUT VOLTAGE 1o, YOLTAGE ADJUSTMENT vo,_ VOLTAGE ADJUSTMENT g 1. Threshold Voltage
T i . Ry - 860 EEs l "l AT -30K0 Aree ArslAD
- : + R Viw' '80V ¢ i i . LR Y s i -0V
. I . 3 J 1 vee
; 1 1 in vour| &
; i : > . >, vee lec
T - vitse " } el
, - A N O I i et
H H V3 3 1 3 S L
3, 51 = vrw F 2 o
5 H | I H e =1
H 3 1ol & ) | . -
ol —t= . —‘/m' - /:‘—l | __».Iv'u"’l I | . s s
i e AR ° ‘ 3] DN ios 24 -
0 T O AP ol bt f 41 ¢t 1 i | s W 71 2 53
s 50 0 so [y 28 30 0 30 o )0 ) 30 a0 ] 10
INFUT VOLTAGE v INPUT VOLEAGE - v INPUT YOLTAGE - ¥ WALA 1
Lk -
12
TES? CIRCUIT SAME AS WAt eny —
13 11 3 "
WRLE
L 7 4
l Fig. 3. Output Short-Circuit Current Fig. 4. Powar Supply Current
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