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3.- HERRAMIENTAS DE DIAGNOSTICO 
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4.- MICROCONTROLADORES, SISTEMAS MINIM 
····.· 

5.- PERIFERICOS y AJUSTES PRINCIPALES 

6. MANTENIMIENTO CORRECTIVO BASICO-

NEDIO .. 
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EVALUACION DEL CURSq 

1 

. 

\ e o::N e E p T o 
...,. 

l. APLICACION INMEDIATA DE LOS CONCEPTOS EXPUESTOS 
1 

J 
1 

.. ) 
~ 

2 • CLARIDAD CCN QUE SE EXPUSIERON LOS TEMAS . . 

1 '. ,, 
3 • GRADO DE ACTUALIZACION LOGRADO EN EL CURSO · . 

. . 

4. CLMPLIMIENTÓ DE LOS OBJETI'vUS DEL CURSO 

·~ 

·. ~ 
' -! 

o 
' .... _J 

5. CONTINUIDAD EN LOS TEMAS DEL CURSO 
. 

' 6. CALIDAD DE LAS NOTAS DEL CURSO 

7 . GRADO DE MOTIVACION LOGRADO EN EL CURSO . 

EVALUACION TOTAL 1 
. 

' ESCALA DE EVALUACION: 1 A 10 



AGRADABLE DESAGRADABLE 

l ) 

.2 .- Medio de comunicación por el que se enteró del curso: 

PERIODICO EXCELSIOR 
ANUNCIO TITULADO DI 
VISION DE EDUCACION 
·CONTINUA 

[ l 
CARTEL MENSUAL 

REVISTAS TECNICAS 

C._J 

PERIODICO NOVEDADES 
ANUNCIO TITULADO DI 
VISION DE EDUCACION 
CONTINUA 

( ) 
RADIO UNIVERSIDAD 

FOLLETO DEL CURSO 

l~_) 
COHUNICACION CARTA, 
TELEFONO, VERBAL, 
ETC. /D 

FOLLETO ANUAL CARTELERA UN.I!M "LOS 
UNIVERSITARIOS HOY" 

GACETA 
UNl'.M 

·e - J ( G ··-- . '3 
·-.---

3.- r-iedio de transporte util-izado para venir al Palacio de M.iner ín: 

AUTOMOVIL 
PARTICULAR e - J 

METRO 

[ 

OTRO MEDIO 

J ( J 
4.- ¿gué cambios haría en el programa para tratar de perfeccion·ar el curso? 

~ 5.- _¿Recomendaría el cUrso a otras' personas? ( ) SI ( 

S.a.¿Qué periódico lee conmayc_r._frecuencia?· 
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6.- ¿QUé cursos le gustaría que ofreciera la División de Educación Continua? 

7.- La coordinación académica foé: 

EXCELENTE BUEN/\ REGULAR MALA 

1 1 1 1 1 1 1 1 

8.- Si está interesado en tomar algÚn curso INTENSIVO ¿cuál es el horario más 
conveniente para usted? 

LUNES A VIERNES LUNES A LUNES A MIERCOLES MARTES· Y JUEVES 
DE 9 a 13 H. y VIERNES DE Y VIERNES DE DE 18 A 21 H. 
DE 14 A 18 H. 17a21H. 18 A 21 H. 
(CON COMIDAD) 

1 j D D CJ 
VIERNFS DE 17 A 21 H. VIERNES DE 17 A 21 H. OTRO 
S ASADOS DE 9 A 14 H. S ASADOS DE 9 A 1 3 ¡¡. 

DE 14 A 18 H. 

1 1 1 
1 

1 1 ' 

9.- ¿qué serv1C1os adicionales desearl.a que tuviese la División de Educación 
Continua, para los asistentes? 

10 .- Otras ·sugerencias: 
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PARTE II 

\ ' 

MATERIAL DIDACTICO 
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P R E S E N T A C 1 O N. 

Toda persona qúe de algmm forma está involucrado con las 
microcomputadoras, seguro sabrá que en nuestro País existen ya . 
aproximadamente millón y medio de estas, y que el número de usuarios 
auménta cada día ·Es evidente que estas valiosas· herramientas para que' 
duren, necesitan de buen trato v un servicio de mantenimiento metódico y bien 
orientado, no obstante esto, c~mo cualquier otro equipo hecho por el hombre 
para su servicio, llega a fallar. 

La gran necesidad de prolongar la vida útil de las micros y 
periféricos, obliga a los rnuarios (personas fisicas y/o morales), a capacitarse · 
para tal efecto. Quienes han dado los primeros pasos después de asistir ru curso 
"MAI'.'TENIMIENTO PREVENTIVO DE PC'S Y PEBIFERICOS" que se 

· imparte en esta División desde 1988, han encontrado la respuesta positiva a 
ese requerimiento. 

Sin duda alguna, sabiendo que és necesario avanzar en el TEMA, se ha 
diseñado este curso "M.l\NTENI!VIIENTO DE PC'S Y PERIFERICOS PARTE 
11", donde se abundará sobre la parte 1, pasando por el mejor conocimiento 
de los sistemas'~ roínim0s y sus funciones, la tendencia y metodología del 
mantenimiento correctivo-básico, hasta llegar al Ensamblado de micros, mismas· 
que se dejarán fucionando. · ···· . 

. ·~. . ~ . 

:..., ... 
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OBJETIVOS. 

Reafinnar en el participante lo visto en la PARTE 1 del tema y ele varar 
su gradiente con nuevos conocimientos, y . tendencias actuales en las 
metodologías .. ·· 

Reforzar la confianza del participante con las prácticas de la teoría 
vista en cada apartado del ·temario, a efecto de que consolide los hábitos 
adecuados para el uso y manteniiniento preventivo y correctivo Básico-Medio de 
sus equipós, sm pretender llegar a detalles de alto nlvél eñ e¡ caÍnp~ de ia·-~- . 
Ingenien a. del:Hardware para microcomputadoras . 

. · Lograr que los participantes estén ciertos de no abusar de la cQnfiwa 
adquirida y no perderle el respeto a los equipos, a efecto de que en la ídtima fase 
del curso y en trabajo de grupo, apliquen los conocimientos adquiridos y 
terminen armando· microcomputadoras, mismas que se harán pasar por 
pruebas de funcionamiento y control de calidad, hasta dejarlas listí!S para su uso 
normal. . 

A. QUIEN VA DIRIGIDO 

A todas aquellas personas (físicas y/o morales), que manejen, · 
supervisen, y /o administren el uso de las microcomputadoras y 5us periféricos, y 
desde luego que requieran dé prolongar la vida útil de sus equipos: ' . 

' . 

. · .. REQUISITOS PARA LA INSCRIPCION: 

.· • -e-Tendrán · prióridad qirienes hayan pasado por el . curso de 
M4NTE/I/Jk!!ENTO PREVENTIVO DE PC'S.Y PER!FER!COS.. Es 
recomendable que el particq)ante cuente por lo menos con un multímetro y. 
maneje ámpliamente MS-DOS. · ' · 

~·· 
;~ 

· ...... 
- · .. ·- ~-··-· ... ·-· . -~.......- .. 

· .. :· . . 

. ---~ . 
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. MANTENIMIENTO DE PC'S XT/ATY PERIFERICOS 
P.ARTE H 

TEMARIO 
' ... ' .. ~-, -., ' 

1. -[NTRODl!CC!ON 

l- REPASO DE L4 PARTE I 

2.1 Arquitectura de una Microcomputadora 
2.2 Características deJos equipos 

AT-286, AT-386. AT-486 y sistemas PS/2 
2.3 Expediente de control · 
2.4 Mantenimiento Preventivo 
2.4 Sección de Práctica 

3.- HERRAMIENTAS DE DL4GNO~i!CO 

3.1 Programas de Dia,anóstico 
3.2 "EPROM' S" de Diagnóstico 
3.3 Rutinas al "BlOS" como herramientas de 

Diagnóstico 
3.1)~:.quipos de Diagnóstico 
3.5 Seéción de Práctica 

4.-MICROCONT.qOLADORESPRINCIPALES 
. Y SISTEMAS MINIMOS . 

4.1 Generador de Reloj 
4. 2 Controlador de Btis 
4.3 Controlador.de DMA 
4.4 Controlador de Periféricos Programable 
4.5 Controlador de Unidades de Disco 
4.6 Controlador de Teclado 
4. 7 Sección de Práctica 

5.- PERIFER!COS Y All!STES PRINCIPALES 

5.1 Monitores · 
5. 2 Unidades de Disco 
5.3 Impresores 
5.4 Sección de Práctica 

-·-~ :-.' . 
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~·----·- - .. _--
~~===~·~··6.-·MANTENIMIENTO·GORREGTIVOBA.SIGO-MEDJO~==== 

6.1 Diagramas 
6.2 Tendencia del Servicio y Metodología 

· ·. · práctica 
6. 3 Señaies de Prueba y Diagnóstico 
6.4 Microcontroladores. relojes y bases de 

tiempo . 
6:5 Sección de Práctica . 

7.- DISCOS DUROS . 

7.1 Principales Tecnologías y sus 
características 

7.2:Fallas dt) origen y Mantenimiento F'I.Sico 
7.3.Maotenimiento Lógico 
7.4 Utilerías y Software de apoyo 

8.- LABORATORIO DE ENSAMBLE DE MICROS 

8.1 Catálogo de Partes 
8. 2 Metodología de Ensamble 
8.3 Taller de Ensamble 
8.4 Pruebas de Funcionamiento 
8. 5 Control de Calidad 

.- ': .. _.__ : 

' . 

. f•·. 
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_-/}lapo de meinoria XT {RAM] 

640K BYTES DE MEMORIA 
PARA LECTURA./ ESCRITUR.A. 

A8098 

VIDEO MONOCROMATICO 
. ' 

·,. . ... . · B4888 
" 

.. 
J" -p :>· 

' 
,,, . --- --

OO~D~ wooo 

... --
.' .. BC888 

' 
.. 

·VIDEO COLOR CGA · -- · .. 

•' . 

VIDE o ... · ... 
1 

E GA· .. 
' 

.. 

U'i 

" .. 
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' '. .. .: 08·:· 

_·Hopa de mcmoriB XT {ROM) 

. ' . 

i"""~ ...................................................... - ........ ~ 
. . ~ 

~ . ~~M . . . . . . ~ 

~ ~ 
~ 

~ C88~9 1 
!il . DISCO DURO 

!il 
!il 
!il 
!il 
!il 

CC~88 

F8888 

FE889 

192K PARA 
EXPANSION DE ROM 

·. . ' 

I:'QDAI'Il\ ni:'L UQII"-R•O L.ornv v IJL. ovn 1 

AREA DEL BIOS 

1 
. 

!ilª~ª~~~~~~~~~~~~~~~~~~~~~~~~§~~~~~ª~~~ª~~~~g 
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, Arquitectura de una computadora -;. 

B1i ~~~-~~~~.nEnanan~n~~~~~~§n~~~§n~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~ 

C.1 System Memory Map , , ~ 

Address Range 

-_.;--
··. -· · 000000-03FFFF 

04()()Q(J.07FFFF 

... -.. Q8Q()()().()gffFF 

OAFFFF.QBFFFF 
. 

OCOOOO·ODFFFF 

QE()()Q(J.OEFFFF 

. OF0000.0FFFFF ... 

1 OOIJ00.11 FFFF 

' . . ' .e ::.·12p:xJ0.15FFFF T 
160000-FDFFFF 

FE()()Q(J.FEFFFF 

FFÓOOO-FFFFFF • 

Start-End N ame 

OOOK-256K BankO 

256K·5t2K Bank 1 

512K-640K Bank2 

·640K·768K Video 

' 
768K·896K 1/0ROM 

896K·960K ROM 

960K·1024K ROM 

1 024K·1152K Bank 2 

1152K-140BK Bank l ..... 

' ' 
1408K·16146K RAM 

1S146K-1621 ciK ROM 
.• ' 16210K-16274K ROM 

¡fi] 
Function ~ 

' !1 
System meniory (256K) · l!i 

l!i System memory (2561<)·: . l!i 
System memory' (1281<): l!i 

1 
.,. 

~ ' 
' ,. 

Display card buffer (128~) i!l 
'r 

1 __ Exp~nsion ROM (1281<) '. 
Systcm usage (64K)i '. lu 
BIOS (641<) 

!· !: l!i ,, 
-'~· !il .1, ,, 
' ., !il System memory (1281<) _1 !il 

.. System meinory (128K) S ::· 
!!i1 <": 

' 
ExpansionRAM (14870K( i!i1 
'. 

' !!i1 •. 

m 
' . System usage (64K) -: 

~ ' 
. BIOS (64K) ' .¡ lu 

'; m ~llllliftli!I'IIIIIÍiliiÍ lillliiE!I=I ¡,;¡ ¡,;¡ ~;;~ ~ ~:;;~ 1=1 =11;;1 !l;l~;;~ ~S~~¡,;¡¡,;¡~¡,;¡.;;:¡~~¡,;¡¡,;¡ ~e e ~~e ~eJ . . 
1 

i ., 
:u ' .. - ·-· . 

lEE ElE E t ¡¡: ¡¡: 

!i1 
!i1 

la! E:\ F' \.) rd:.>=.' 5 riJ!:ir=ir=iU51.13si.ee!313Í31:ll:ll5ji§§!3!3J:il:lii31Sil:lil3131:ll:il315j 
li, 

li1 
li1 
!i1 
!i1 
!il 
li1 
!il 
!il 
li1 
!il 
!i1 
!il 
!il 
!i1 

... 

. ,-, ,,,,• 

.' .. 

·-;-:_:-;::· .. ...... . 

IIJI!Iilllll! !ll!llftlll 
. ' !i1 

Un 11!1 V.'III!IIIIKI!llll/;! IIIIIFI!/;1 GftJ!Ul!l !llllll!l@!5i mt 11'!!3 eÍI:t!!iJ3!3 !5i S 1:1 El el 13 1! . !i\ 
. ¡. ' •. ·.• -. • '•. . ~ • •.. • ~- " ' ri ••• --~ -, ' " 
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· -: Arqmtectura de una computadora 
l ........... ---------------- ----· .. ·--- ·---· . ····---···--------~---

i D.1 1/0 Address Map 

' Hex Range Devices Usaqe ! 

Q00.01F !;)~A Controlie: ~ $ysiem 

.J2c-c:,:= lnterrupt controller ' System 

040-0SF Timer Syotcm 
060-06F C0-<1-2 ~~<eybv1.ra~. Systcm 

· 070-07F . Reai tima c\oc~. NMI mask Systcm 
oso-Ó9F 

1 
DMA page register System 

OAO-OBF lnterrup_t controller 2 System 
. OCO-ODF 

1 DMA controller 2 System 
OFO. Clear math Coprocessor busy . Sys~em 

1 -~ · •· OF1·~ Reset math coprocessor System ' 

1 
CFS-OFF Sy~tem Mz.th coprocessor 

1F0-1F8 Fixed disk l/0 -·· 
200-207 '1 Game 1/0 1/0 
278-27F 

1 
Parallel printer port 2 vo 

2F8-2FF Seri.al port 2 110 .. 
300-31F Prptotype card 1/0 
360-JllF A.eserved vo 
378-37F Parallel printar port 1 · vo. 
380·38F SDLC, bisynchronous 2 

.. 
1/0 

3A0-3AF- Bisynchro"nous 1 1/\) 
3B0-3BF Monochrome display anC: printar ~daptar. 1/0 
3C0-3CF REiserved - 1/0 
300-3DF · Color/graphics monitor a.:tapf.sr . 1/0 
3F0-3F7 · Diskette contrciller 1/0 

1 
3F8-3Ff Serial port 1 ... ·- 1/0 

! 
e;e¡ E eee E E 

!i\ 

.. 

.. 

' 

. 

I!J 
\!i1 m 
\!i1 
·!il 
~ l!l 
l!i 
l!i 
l!i 
l!i 
~ 1!1 
l!i 
l!i 
l!i 
l!i 
l!i 
!i1 
!i1 
!il 
g 
\!i1 
\!i1 
\!i1 

m 
l!J 
(!¡ 

!1 
1 

li;-
li1 
!i\ 
!i\ 
!i\ 
l!i1 

"' !i\ 
!i\ 
!i\ 
!i1 
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!i1 

!i1 

!i1 
··~ .. , . 

-~ 

1 ... •:; -

.1~ .. 

'.·.;·· 
GNO 

•AESET ORV 

•SV 
. +.IA02 
·5VdC 

•OA02 
. ·12V 

Reserved_ 
+12V 

GNO 
-MEMW 

-MEMA 
-1ow 
·lOA 

-OACKJ 
. •OAOJ 

•DACK1 

~DROt 

·OACKO 

....... 

CLK 
+IR07 
+IA06 
+IROS 
;JA04 
+IRdJ 

-DACK2 

• T/C 
+ALE 

•SV 
•OSC 

GND 

e una computadora bus XT 

.. 

-

REAR PANEl 

-
r- 81 Al .. 

f-
-
-

. 
~ . 

Al O - . 
810 

1-
1- -
1- . --
1- 1- ·1--
1-· 
1-

·~e 
820. .. ~ 

-
.. 

- . .. . . 

-· A31 

'- 831 

1/0 CHCK 
07 
06 
05 
04 
03 
02 
01 

. DO • 
•1/0CHAOY' .· 
+AEN' 

A19 

A18 

f.17 

A16 

A15 _'·~ 
A14 
A13. 

A12 
· AU. 

"A10 

A9 
.AS 

A! . 
M 

~§léieeem§§§J.e~ 

!i1 

.. r 

!i1 

!i1 
!i1 
!i1 
!i1 

!i1 

- . Com ponent side (8) . . . 

§J. §J. §J.§J.§J.§!ii !il!i!§J.§l! !i1 
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E.5 Timers-

Channel 

o 
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Function 

System timer 
· Refresh request generator. 
Tone gene:ation for ~peaker 

' . ' . 
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Características ·de ·las distíntas arouitecturas 
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¡!liilliil~· !líJ§§§.§.§.§§§¡;:ft§§§.¡¡;¡§l$§§§.§§.§.§§¡¡;¡§§§§¡;:ft§§í¡;:ft¡;;j ~ 

~ AT 80386-80386/SX ~ 
~ " libe ración:1932 ~ 
!i1 "Direccionamiento:4GB !i1 
!i1. ·- , "Memoria Usuario: 

Limitante Tecnológica 
~~ªª~ -"Almacenamiento: en TB 

:=--:==--' . • Velocidad:de 16 a 30 Mhz. 
.. $: . 

AT Gil486 
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;!iieil~ . !iá!a!a§§u\a!á§§e§!a§§liiiliiiia!á!á!a!á§§e§i§i!á¡;¡¡e~a~aga~a~a ~ 
l!i1 ~ l!i1 
l!i1 Homologados 
~ Paralelo/ Sedal . tntemos / E'<femos ~ 
l!i1 • Impacto/ No Impacto v'el de rra. nsmisión 1 B.p.s.) l!i1 1 '""'~" f!::2:'"J:.::::::J"ts¡ ·:fr,t; :.~':;::."ros m 
~ Niveles de M. P N. 

~· 

.. ~ . ( Dependiendo del capacidad · 

l!i~ típo: se ponderan · re(.YTO!ogía !il!il 
"1 " 'v'elooidad 

l!i1
1!i1 •-anos pun, os. l!i1 

CONTROLADORES UNIDADES DE C<Jsfo l!i1 1 -~::~::" 1 
~ . . --~-- .·. . ~ 
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in the following illustration of the system . . i!il!l 
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ConfigUración -c-w ··t ,...h ¡:::¡, "" ··xr V ¡;,\.rii'W'-.) 1 

1 ~-3 · Destriptions of the correspondln~ DIP . ' Switci::es 

1) sin --. DIP. switch une 

switch. 
· No. 

SWl-1 
. SWl-2 

SWl-3 . 
SWl-4 

•¡ '~-

SWl-5. 
SWl-6 

si-n-7 
si-n-.a 

. ·.' 

oefauú 
Setting : 

OFF 
o~. 

• 
• 

• 
• 
• 

·* 

~ .. 

Function 
:E~n-a~b~l-e~s~d~i~s~k~d~r~iv~e~.----.-------
itiisables .s~~?··interr6pt • 

. oswl-3 and swl'-4 determine 
~a1mount of RAM installed on 
isystem board.)· 

:oetermines display type. 
;o:etermines display type • 

the 
the 

· (swl~7 and SWl-8 determine the 
:number of disk· drive(s) 
·i!nstalled to the system unít.) 

··, ·~·. 

•W· 
·~·· 



!i1 
!i1 
!i1 

Contigu· FoQi" •• nn 
1111 1 U'W U'll 

.~witch · 
No. 

SW2-l · 
SW2-2 
SW2-3 
SW2-4 
SW2-5 

. - ~SW2-6 

. - ...... , 

Default 
Settinq 

• 

ReServed~ 

ReServed. 
R:e'served. 
Re~eryed •. 
Reserved. 

Fu'nctfon 

. Determines the maximum amount 
ot' RAM which can be installed 
t.o the systerri boa.rd wi thout 
~s:i.r.g a _m~mciry expansion adapter. 

(. ~ j. 
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' 1 
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<A.S 

1 
1 
1 . 

;SW2-6 
1 

1 

' 

1 
1 

\ 
Quick reference for Switch Sett1ngs 
irivolved with the memory, size 

. 11 .• 
; 

' ., 
ON indica tes the 64(!KB version. 
OFF - indicates the 256KB ve~sion. 

1' . , ¡ tnabled. 256K 640K 
:swl-3 SWl-4 'Bank . · Version Version 
i i 1 • • 

:~~~~~~~~~~~~~~~~~~I!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1 ¡oFF ON j f•2 128K 512K · 

·¡ . ~~--------~;;-----n:;~;-------~~;~-----77;;6~---
. :~;;-------;;;-----,I~;~;~4-----;;6~-------640~---

! 1 1 ·------------------¡¡-----------------------------
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Configuración switches AT 

1 SW1 -SWITCH ONE 
) 

--..;:--------. ------·--· _.., ________ ·-----··-----·------~- .. -· 
--~·· :. 

Switch 

No. Setting 

S_Wl-1 OFF 
ON (DEFAULT) 

SWl-2 OFF . 
ON (DEFAULT) 

-. 
SWl-3 OFF 

ON (DEFAULT) 

SWl-4 OFF(DEFAULT) 
ON 

,· 

... Fun~'tion . ' : ~ 

Disable COMl · · . , 
Eriable CQ&U . - _·, 

DisÍlbl~ COM2 
Enábie COM2 

----
Enable real time clock (RTCl) 
Enable realtime clock (RTCO) 

Disable IRQ2 
Enable IRQ2 

.... ··--

\ 

i!J 
l!i 
l!i 
l!i 
l!i 
l!i 
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Jumpers AT 
i 

-------------------------- ------··· ---------

1 

The built-in display interface supports flicker free scrolling for ¡ 

the following display types: · _ . · _ : 

- IBM monochrome compatibility 

•[ -~~-~-color graphics compatibilitv 

- Hé'ri:'Giefinonochrome graphics compatibility 

. -------------. -----------·· ······-----.- -----. - Plantronics color plus compatib]Üiy __________________ ,-_-: 

You may enable or disable 
setting the JP! jumper. 

the built-in display adapter by' 

\ 
When using EGA card, the build-in display interface should be 
disabled by closing jumper JPl at position A and setting SW2-6 

\ to ON, The slide switch SW4 must be set to COLOR or, 
1-MONOCHROME. -- respectively ___ when ____ using ____ color ____ or.: 
lmonocliiorrie-ñioñifor. SefSW4TocoloTifEGA'mocte·is-used:::--
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Configuración switches AT 

Refer to the table on the floppy disk driver bracket. Adjacent 
to 768 KB and under SW2 you will see two small rectangles. 
The·· reétangles indicate how the switches· are set. The third 
switch on switch block SW2 (SWZ-3), and the fifth switch on 
switch block SW3 (SW3-5) are both set to OFF; and the fourth 
switchon the switch block SW2 (SW2-4), and the sixth s\Vitch 
mi switch block SW3 (SW3-6) are both set to ON. 

Again referring to the tai'lf. · the two diskette drive 
configuratioil requin:s you te : ¡ ~he switches SW2-l, SW2-7 
and SW2-8 to OFF, OFFand ON respectively . 

. ...: .. --- ____ . ___ .. 

_,., ..• ?',..;" . ·• 'l 
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BIOS ·-<AMERICAN 
- . - .. 

MEGATRENDS 
. ·-·-. 

( CMOS SETUP (C) Copyright 1985-1989, American Megatrends lnc,. · ... _.. 

1 

Date (mn/date/year) Wed, Mar 15 1989 Base memory size 640 KB 
Time (hour/min/sec) 13: 29: 34. Ext. memory size 384 KB 
Floppy drive A: 1.44MB, 3 1/2" Numéric processor Not installed 
Floppy d;ive B: 1.2MB, 5 1/4" 

Cyln Head WPr.om LZone Se e 
Hard disk C: type 47 = USER TYPE 1224 16 1224 1224 36 

' Hard disk D: type 40 820 6 820 820 17 

! Primary displ:~y ··-···. VGA or EGA ·· ··-· ·· ... . ...... 

Keyboard lnstalled S un Mon ·rue We'd Thu 

·-~·- ' 

Scratch 'AA M option 1 26 27 28 1 2 

,. : ~ ,·· _· .:· - .· '!: .t: -···· 5 6 7 8 9 
,' -!!· ' --~ 

- ... 
- 12 13 14 15 16 

- ... 
FIXED type ;. 01 .. .'.46, USER défiried type ;. 47 19 20 21 22 23 
For type 47 F.nter: Cyln,Head,WPcom,LZone,Sec, 
(WPcom is O for ALL, 65535 for NONE) 26 27 28 29 30 

-· 
ESC = Exit, ~ -t ... = Select, PgUp/PgDn = Modify 2 3 4 • 5 6 

·-·-. . .. . 

di\ 

--
Size 
330MB 
42MB 

Fri Sal 

.3 4 

10 11 

17 18 

24 25 

31 1 

7 8 J 
··- ... ., 

3.0 

r 
!il 
!ir 



t:· 
r. 

.... ~ .... .; ................. ...; .... _ ................ ~ .......... , 
·. · · [ U~e the ·~ ... 'r ,. i<ey~ tohlghlightthe para meter~ youwantto changé. · · · . . . . i 

· l Use .the < PgUp > and ~ PqDn > keys lo modify tha values. ·· ~ 

•¡· Date and Time . · · · §1 . . m 
¡ Use the ¡ ... t - keys to selecl the parameters you want to changa; !1 
•UseJhe <PgUp> and <PgDn> keys to cycle through the avallabl& l!i 
settings. . l!i 

Floppy Disk Orives 

Selectthe F!oppy drive lield. Press the < PgUp > and < PgDn > keys to 
cycle througr. the avallable settings. Avallable floppy disk drives are 5 1/4" 
(36DKB, 1.2MB) ahd 3 1/2" (72DKB, 1.44MB).Ifyour systemdoes not have 
a floppy drive B, be certahi to speclfy "Not installed". · -. ' ..... . 

Primary Display 

Select the Primary display fleld to establish the primary video display 
adaptar type. Press the < pgUp > and < PgDn > keys to cycle through 
the available settings: · · 

• Mo.nochrome (Monoqnrome adaptar, including MOA and Hercules) • 

• Color 40x25 (Color-Gmphics Adaptar lnltiallzed ln40-column mad.e)..' 

l!i. 
l!i 
l!i' 
l!J 

m 

1 
.. 

l!i . 
i!J 
.!1 .. 

.m 
m 
!i 
!i1 

m 
~. 

• Color BDx25 (Ccior Graphlcs Adaptar initj¡ilized in BO-column moda). im . . .. . .. J!l 
• EGA (Enhanced Graphics Adaptar) or VGA (Video Graphic Array). : 

• 1 
rns~~m~~~~~~~§§ªP~~e~~rn~~ª~ª@~~~~~~§~~~§~§~~§~§ 
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BIOS .• AMERICAN 1vftGATRENDS 

iHard Disk Orives 

_ For hard disk drives, use the < PgUp > and < i"gDn > keys to cycls 
through the 46 types of disk drives supported. Type 47 isgiven to hel~ 
the userdelined its own drlve typewhich will be stored in the CMOS. ~ee 
Table 3.2 for a -printed list of these drive typés. 

. ... 
Bypassing Keyboard Error 

To .configure the system :ter non dedicated file servers, you can set ths 
keyboard 'Not installed" In the SETUP menu so that BIOS will not report 

1 
any "Keyboard error" and will not wait for "Fl" key to be pressed durin¡; 
system boot. : . 

·1 .. ".. . .... -..... ···-·-····-··· .·. . •• . ..•. . "'... •. ···- ... ·······--•-••'" 

~ i:':\ Í::: \.) l yt,:;:::.' ::':; FJI#iEIEI!S!3Fi§§§LEJ13§ia•.:u:u:u:¡¡;¡¡;¡¡;¡¡¡;¡¡¡;¡¡:¡¡;¡c¡J:jJ:il3¡;¡e¡eJ 
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BIOS · AMERICAN MEGATRENDS 

Bypassing Video Error 

To configure the system for non dedicamd file servers, you can set ihe.­
' video "No! installed" in !he SETUP m en u if yo u do not have a display¡ 
1 connected. The BIOS wlll not report any "VIdeo error" and will not wait for · 

any "F1" key to be pres'sed during system boot. · ¡ 
! Byp~~shig.Fioppy Error - '· 

To configure the' system without floppy controller, you can set both the. 
BIOS supported floppy driveis (A and B) as "Not installed". In that case' 
SI OS will not check for !he floppy controller andwill no! report any error.) 

1\fter yo u have finished with the SETUP program, press the <Ese> key. · ·, 
1\ prompt will.then appear: 

. i,·, 

Write data into CMOS and exit (Y/N) 

1!1 
l!i 
l!i 
.~ 
i!l 
l!i 
·.m 
!i1 

m 
Type "Y" and press !he < Enter > key. The computer performs a cold boot ~ 

' (equivalen! lo turning !he power off and back again), followed by memory m 
! test, ánd then tries lo boot from !he disk drive. lf your hard disk has no! m 

. . yet been initialized, be sure that you have abootable DOS-~i:kette. . . J~ 

m !'l:ieftllftutnafW!Villmiiil5iEili'l !í;l ¡;¡¡,;;¡¡¡¡ I#.!Li'l !:::t !#íl !l;J !#íl !iiíi §! §!§! §! §! ra ª§!!á §!!á§! §J!á!á!iiii §!§~ . 
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,15 
f16 
17 
18 
19 
20 
21 

1 22 

1 23 
. 24. 

25 
26 
27 

. 28 . 

29 
30 
31 
32 

Reserved 
612 
997 
977 
1024 
733 

. 733 
733 
306 

. 925 
925 
754 
754 

.. 699 
823 
918 
1024 
1024 

4 

5 
7: 
7 
5 
7 
5 

- 4 
"l 
!) 

7 
. 1 ~ 

·¡ 

w 
1 

1¡1 
1¡5 

Continue on next oa!1e .... 

All 
300 

None 
512 
300 
300 
300 
AIJ 
All 

Non e 
754 

None 
256 

None 
918. 

Non e 
None 

i66~ 
;gn 
:997 .. 
~023 
1732 

·¡732 . 
733 

•336 1 . 

j925 
1925 
1754 
•754 1 •. 
:699 

1

823 
918 

1
1024 
1024 
' 

20MB 
41MB 
57MB 
60MB 
30MB 
43MB 
30MB 
10MB 
54MB 
69MB 
44MB 
69MB 
41MB 

. 68MB 
53MB 
94MB 

128MB 
l!i 
l!i 
l!i 
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Table 3.2 Supported Hard Disk Orives 

Type Cylinders 

33 
34 
35 
36 

cc·2c';;."3!-'"'·- -
38 
39 
40 
41 
42 
43 
44 
45 
46 

. --·~.:1:;:_.-:·~-é~---'· .... · .. 

1024 
612 
1024 
1024 
615 
987 
987 
820 
977 
981 
830 
830 
917 
1224 

Heads 
5_ 
z 
9 
8 
8 
3 
7 
6 
5 
5 

·7 
10 
15 
15 

Write 
Precomp 

1024 
128 

None 
512 
128 
987 
987 
820 
977 
981 
512 

Non e 
None 

-None 

Landing 
Zone 
1024 
612·. 
1024 
1024 
615 
987 
987 
820 
977 
981 
830 
830. 
918 
1223 

Capacity 
43MB 
10MB 
77MB 
68MB.· 
41MB . 
25MB. 
57MB 
41MB · 
41MB 

·41MB 
48MB 
69MB 
114M~ 
152M~ _ 

~ 
m 
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BIOS .. AWARD 

:BB ~~- 1 
The SETU~ program lets you specify yóur sysiem's configuration ~1 • · 

• · · · . · ·Ciiskétte drives, hard dÍs~ drlves, video' display, memory, date and time.: 
1 The SETUP program ls built-ln, you do not need a diskette to use it ... ¡ _ 

.. -:;,._._Note · , 
· The following procedures assume your ·system has !he Award 286. 
Modular BIOS installed. 11 your system has a different BIOS in" 
stalled, these pro9~ures will not work. : 

. . . . ' 

¡ To run SETUP program. simultaneouly pressthe < Ctrl> <Al!>< Ese>: 
i · keys_. The SETUP screeri appears on your display: ' 

1 

! 
1 

!1 

AWARD ~OFTWARE CMOS SET,UP 

DATE (MMJDD!YY) 
TIME (HHMM•SS)_ 

DISKETTE 1 
DISKETTE2 

DISK 1 
ÓISK2NONE 

si15iss 1:1.:os.g 

733 
HEADS 

5 
SECTORS 
17 

PRECOME 
300 

36 

\!J 
l!J 
i!il 
·!il 
!i1 

1 
m 

:1 l!i 
l!l, 
!il¡l 
.!ili 
!i1 

~- ' ~g 
BASE MEMORY • S1~. i!l 
EXTENDED MEMORY O i !!J 

. , .. 
VIDEO 

ERROR HALl NO~DISK ERROR HAL~ . ~m 
SPEEO SELECT NO:CHANGE 

í . . . . ' . ··' ' . ----------- . . . ~' 
- - l ~ f moves·between itefns, ...,.. -+ selects ~alues : . ·-. · · . - _ . J' 

... l ·F10 records chanoes. F1 e·xils, F2 for color tcgale · _ . · . · . ' 1 . m flbiiiiUiftllilimli~ Yrl~~~li!!l~~~~:;;s~~!O!!I~t=PJtüBI_!iae~~~J~et!3~!!3EI'§:§ª§§I§ 
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0.4 Real-Time CLock lnformation ·; :!il 

(Addresses o,;.~D) 

·• 

Byte 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

. 11 
1.2 
13 

·' ., :., ·· ... 

Functlon 
Seconds 
Second alarm 
Minutes · 
Minute alarm 
Hours 
Hour alarm 
Day ofweek 
Date of month. 
Month 

. Year 
Status regíster A 
Status register B 
Status register C 
Status register D 

Address 
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ssEit -«'-.._~ 9!$EieeeeEi!l5EieEieee!l5eeE1EiEie§eeao§!l5§eeeee l!il 
l!il ~ . - ~ l!i1 
l!i1 ' l!i1 l!i1 , , .--(neci4It2.1 l!i1 
l!i1 i 1 1 l!i1 
~ i 1 :=~~===;=~=; ~ 
l!i1 : l!i1 
\m WVESTIGATING SYSTEM CONFIGURATIDN. \m 
l!i1 1 n ID1 l!il i Local l41 Check for Remate üpet·ation lfi1 
1!i1 :1 H 1 trn 
l!i1 ' 1 AMI 1<1 ldentify BIOS Manufacturer ~ 
ID1 '1 . !i1 
l!i1 1 

1 Complete ~ Detet·mine System Components 

l!i1 ; w . i ~ ; 1 Completo ~ Look for RAM \Base, E::tended, E::pandedl _1 !i1 

~ 1 Not Pt·esent l,rl Lool: fot· Math Co-pt·ocessor 1 !i1 
'l!il ' 1 . H trn 

l!ill!il i Not f't·esent 1 ,f 1 Look for· Mouse \m u . l!i1 
l!i1 l!i1 
~ i. \ System Configut·ation Checks Complete. ~ 
~ : 1 · ·· · Pt·ess Any Key to Continue 1 l!i1 
l!i1 1 ID1 
l!i1 . l!i1 
l!i1 . . l!i1 
®~'ª''ª''ª'ªªªª'ª'ªªªªªªª'ª''ª'ªª'ª'ª'ª'ªªªªª'ª'ªªªªªªªee§~ee~l!il 

iªª ,:·:·:\¡-::l . .! i Y!."."(>- S §eeeeeee§eee!i:'íeeeeeeeeeeeees§§:Eiee!~ 
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l!i1 l!i1 
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l!i1 l!i1 

l!i: l!i1 

l!i1 l!i1 

l!i1 l!i1 
l!i1 l!i1 

i l!i1 

l!i1 l!i1 

' l!i1 l!i1 

l!i1 l!i1 

l!i1 l!i1 
l!il. l!i1 
l!i1 l!i1 

l!i1 l!i1 
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elilEi' ~ · -llff§u;¡¡¡;;uae!á!iiiu:;naMií§e:ialiii§§Mií§eMií!iiMií§e§l§§l¡;;¡§l¡¡¡¡§§§ 1!i1 
l!i1 ~ - l!i1 
l!i1 - - ¡- CheckJit 3.29 l!i1 

~ 1 L~ Tests Benchmarks Tools Setup Ex'it ~ 
l!i11!i1!i1 1 Confisuration l!i1 

Interrupts l!i1 
l!i1 1 CMOS Table 

- l!i1 Device Drivers 
l!i1 ' 

~ 1 

l!i1!i1 - ! Ui1 ~ '. -}~;_'--;'· .... ·.::·.:.: 

~ 
'.g,ll!i1 
--~ 

~ 
~ 
l!i1 

Displays information about the hardware and firmware on this PC. 

Use Arrows to Póint • Return to Select • Fl ·- Help • ESC - Cancel 

~ . ·¡ . . -- - ' . . .. - ... . . . - .. - - - ... ·-·--

!il 
!il 
!il 

!il 

!il 
l!i1 . ' . ' l!i1 
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. J!Dlt{Of~RAMA§ _ lDJJE lDJiAGNOSTliOO 
-·-··--·- ... -·-·· 

i"'"~ .................................... ..__.. ...... ~-.... ~ .... ~ 
~ ! r ChecWt 3.29 . · ·~ 
~ . 1, · "'Syslnfo'" Tests Benchmarks Tools Setup Exit. 1 ; 
!'M r Coofiguration lnforcation ---------.,.-------, 

ROM BIOS: Unknown BIOS Date: Unknown 

l!il

!i1 DOS Version: 3.31 !i1 

Processor Type: 80286 XT Machine 

l!i1 

Math Coprocessor: Not Present 
Base Memory: 640K Largest Free Block: 200K 

Extended Memory: None 

l!i1 
EXPANDed Memot•y: None 

Video Adapter: CGA 

~!i1 . 

Video Address: B800h Video RAM Size:· 16K 
Hard Drive(s): Orive 0 !C:) =33M. 

Floppy Drive(sl: A:Present 
"'l!il Clock/Calendar: Nene 
·l!i1 Parallel Port!sl:.LPT1=3BCh 1 LPT2=378h 
l!i1~ Serial Port(s): COM1=3F8h 

Joystick(s): Nene 
Mouse: None 

·~ 
~ F2 - Copy to Activity Log • Press Any Other Key to Continue ~ 

l!i1 L----~----------------~------~ !i1 l!i1 1 • 

~ª~~~~~~~'ª~§-§~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

., 



... 

l!il · . 1, Sysfnfo Tests Benchmarks Tools Setup · Exit l l!i1 
·l!il r- Confi9ur·ation lnfor·mation ~ 
l!i\ ¡ . DOS Ver•sion: 3. 31 llll 

l!i\ ROM 8105: AMI BIOS Date: 04/09190 ~ 

Processor Type: 80386. AT M<ehine !i\!i\ l 11ath Coprocessor: Not Present 

1 Exte~~:~ ~:~~~~~ ~:~~K ~~::::~::~ :~bK ~!i\ 
¡ 

1

1 1

1

1 

EXPAIIDed Memory: No EMS driver· installed 
1 Video Adapter: EGA EGA Swi ti:hes: 01!0 

)

1

, 11 Video Address: A000h VideoRAM Size: 256K ·~ 
Hard Dl'ive(s): Orive 0 (Non-DOSI = 43M 

\. ·Floppy Drive!sl: A:1.2M(5\"I, B:1.44M!3~'1 ·.m 
·· .-Glock/Calendar: CMOS Clock ,. 
ParaÚel Port!sl: LPT1=3BCh, LPT2=278h · 
. Serial Port(sl: COM1=3FBh, COM2=2FBh 

!il 

·~ 
l!il 

1 
Mouse: None Joyst¡ck(sl: None 

. F2 - Copy to Actm ty Log • Press Any Other Kev to Contlnue 

im"'"'"'"'~'""'"'"'"'"''"'""'"'"'"'"'"''"'""'"'"''""'"''""'"'"'"'"'"'"'"'"'"'"'"'ª'~ 



C ·_·_ JWROGRAMAS liJllE .ÍDITAGNOS'fiTÓO 
·---·---'.:....·--·--·· . ' ... -- . -- --·-----···---------- :··--· .. -----·-:·.- ···-·----- .. --------,--- --. ......... --------· 

~lii!ii!~ ll!llalala§!a!ala§!ala!alalalalala§lal5í§§§§§!#i@§§§§l§§§ ~ 
~ 1 r- Checkilt 3.20 UD 

~ ' 1 ' 1 l!i1 \ 1 1 fu'ill!!! Tests Benchmarks Tools Setup Exit 1 ~ 
UD 1 '-- l!i1-
UD 

1 
Ccniisuraticn UD 

!il i . lnterrupts l!i1 
1 •• , ,,. CMOS Table ~ 

!il 1 Device Dt•ivers ~ 

1 ~ 
!il 

!il 
!il 
i 
] 

~ 
~ 

~ 

1 

¡ 
1 

1 

UD 1 
~ . 1 . . . 

Displays information about the hardware and firmware on this PC. 

Use Arrows to Point 1 Return to Select 1 Fl - ~lp 1 ESC - Cancel 

.!il 
1§1 

~ 
i!il. 

!i1 

~~ll!l§§§§§§§§§§§§§§§§~§§§§§§§§§§§§§§§§§§§§§§§~~ 
1ªª' i::\ ¡::> \_) i u¡ T.'<'-' 5_ 1 ~u;;n;;n;;u;;u;í!a!a!a!a!a!a!a!a!a!a!a!a!a!a!a!a!all!l§le§§§§!a!a! ~ 

UD l!i1 

-l!i1 l!i1 
~~ l!i1 

l!i1.. l!i1 

l!i1 l!i1 

l!i1 l!i1 

l!i1 l!i1 

l!i1 1 -l!i1 
l!i1 l!i1 

•

l!i1 l!i1 
l!i1 l!i1 

\ l!i1 l!i1 

l!i1 l!i1 
l!i1 l!i1 
l!i1 l!i1 

• . . . l!i1 

1m ¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡§¡¡¡¡¡¡¡¡¡¡¡¡EiEfelilieliliee~eeeEII§I§Iililililili ¡¡¡¡¡¡¡¡ro¡¡¡¡¡¡¡¡;¡¡¡¡;¡¡ e¡;¡eeeeeeeelll!i1 

' 



!i\ 

!i\ 
li1 

· L.... . PROGRAMAS. ]IJ)E · 
. --··· --. ' . . ------ ... . . . ----- ... ----. .. : .... .. ···--· .------

-Check-lit 3.2í! 

1 1, Syslnfa Tests Benchmarks Tools Setup Exit 
.- lnterrupt Usase 

INTERhUPT ASSIGNMENTS: r DEVICES WITH NO IRQ -
. IRQ 0 Systl!fll Timer, SI< Non e 

IRQ 1 Keyboard,SK 
IRQ 2 Available 
IRQ 3 Available 
IRQ 4 COHI 

. IRQ S Hard Disk 
IRQ 6 Floppy Disk · 
IRQ 7 LPTI,LPT2 - ···-- ·· -sTANDARD DMA ASSIGNMENTS: 

DMA 0 RAH Refresh 
DMA 1 
DMA 2 Floppy Disk 
DMA 3 Fixed Disk 

. _,. 
--· 

'""' ' 

F2- Copy ta Activity Lag • Press Any Other Key to Continue 

1 

~~ 

' 

!i1 

!i\ 
!i\ 

~ 

!i1 

' r . 

/ 



;!ilsl~. El!lile!lil!lil!lil!lil!lil§!lileeéé!lil!lilellil!lil!lilellil!lil!lileeeeeeeellil!lill!il 

l!i1 : ·~~ \!il ' ¡ ChecUit 2.1 ---------------------, 

l!i1 i r, ---------------------------------, 

l!il 1 \ Syslnfo Tests Bencnmad:s 1ools Setup Exit l!il!il 
l!il 1 ~ Ir.te¡·ruFt Usaqe l!i 
l!il INTERRUPT.ASSIGNMEtHS: DEVICES WITH NO IRQ l!il 
l!il IRQ 0 Svstem Timer,SK LPT2 !il 
l!i1 IRQ 1 Keyboard,SK 
l!i1 IRQ 2 !Cascadel !il 
l!i1 ' !RO 3 COH2,NEHOS !il 

~ 
IRQ 4 COH! !il 
IRQ 5 .. Avaiiab1e 1 !i1 
mo 6°-Flopiv Disk !il 

~· ¡~~ ·~ ~~~~~~~~~endar Ero m~ ASSiGNr·~Ts: 11 !i1 

~ IRQ lo Available DMA 2 Floppy Disk 

·l!i1,1,; IRQ 11 Available DMA 3 ~!il!il 
1011 IRQ 12 Avai lable DMA 4 lCascadel 

IRQ 13 F.ese1·ved for NPU DI1A 5 

l!i1 ; IRQ 14 Hard Disk DMA 6 ~ 
~ IRQ 15 NET$05 DMA 7 ~ 
l!i1 F2 - Copy to Act1V1ty Lag • Press Anv Other Key to Cont1nue !il 

~M~~~~~~~~~~~§~~~~~~~~~§~~~~g~~~~~~~~~~~~~~·~ 



JPROGRAMA§ . [OlE iDIAGNO 

Fi§iJ31~- éé§E!ég§¡;¡¡!;;í§§E!EIEI§éé§iééEI!io!E!E!§§§§§§ié§§§ l!i1 
~ ~ 
~ . ~ 
~ • ~- Coeci;m 2. t . l!i1 
l!i1 .u ·• l!i1 
~ , Syslnfo Tests Benchma••ks Tools Setup E>:it ~ 
l!il 1 L._.._ l!il 
l!il~ l Configuration 1

1 
l!i1 

lnterrupts 
1 CHOS Table 

l!il 1 Device Drivei'S 

~ 
l!il 
l!il 

-~ 1 ~--
l!il 1 ~. 
·~ 1 .. . ~· 
l!il 1 Displavs ·the current settings of the non-volatile CMos· setup memory, ~ 

-.~!i1 ¡
1 

i f PI'ESent. m!il 

\!i Use At•t•m¡s to F'oint • F:etum to Select • Fl - Help • ESC - C3ncel 

l!il . l!il 
-~ ! ' ·. • ~ 
--~;;~EIE!E!éeE!eE!EIE!eE!EieE!eE!eeE!EieéEI~eE!~EIE!llítEIEIE!ése!'3se!'3g ~ 

•.. ~·~-·' ·< 



· JPJROGlFtA\.MAS Jl])lE JI][AGNO§'f[CO 
-.. -· ·----- .. . ' . - ----· . - -----. .. . . . -- .. . . . -.. . ' -- ··-·· 

s!iil3 1~ aaaaaaaarararaaararararaa§§aaararae§§§§.aeara l!i1 
l!il l!il 
l!il ' l!il 
~ : 1 Chec!Jlt c.! ~ 

l!il 1 \ · Sys!nfo Tests Benchmarks Toals SetlJll Exit l!il 
~ 1 r-

1

0isplay CMOS Table ~ 

~ Cut•t·ent Date & Time: 11/01/1990 18:34:49 ~ 
l!il' ~ 
l!il 

Floppy orive A: t.2MI5l"l !m 
l!i\ Floppy Orive B: 1.44MI3~") l!i 
l!il Base Memory Size: 640K l!i1 
l!il Extended Hemory Size: lll24K l!il ¡ Pt·imat•y Display: EGA, PGA, VGA, etc. ~ 

·l!il ' . !il 
WRITE PARK STEP CTRL TOTAL 

l!il [•RIVE TYPE CYLS HEADS SECTS PRECOMP PLA·-t- o•,•T-t . l!il 
"l!il il: 40 820 6 17 . 820 82~ F;A!E ,. 0 BYTES l!il 
~ 1: 0 No Dnve, ESDI Dt'ive, or SCSI Drive. 

42
'S2.3,oSiJ l!il~ 

~ F2- Copy to _Activity LOCJ • Press Any Othet' Key to Continue l§l 

~ ' ~ 
·~~eeaaaaaaaaaaaaaaaaaaaaaaaaa~aaaaaraaaaaaaaM~ 



,, 

JPllR.OGJRAMA§ Jl]JE Jl]ITAGNO§TITíCO 

,· ~!ii!Fi 1~· ééé!3!3!3!;í!3§99999999999§!3!3999§99§§§§!3 ~ 
l!i1 l!i1 
l!i1 : r Check-11 t 2. 1 . · lr.1 
l!i1 . 1 1'11 

' ~ 
1 

j Svsinfo ~ Benchmat·ks lools Setup E:<i t ¡ ~ 
l!i1 TeSt Evet·ything j l!i1 
l!i1 ··' ¡ ,, . Memory 1 l!i1 
lü1 1 1 Hard Disk l!i\ 
l!i1 1 Floppy Disk l!i1 
l!i1 System Boat·d 1 
~ Real-Time Clock !i1 

Serial Pods 
: l!il Pat·allel F·orts -

l!im~ Pt·inters ... 
· !i1 1 1 Video 

!il 1 Input Devices / .. '~ . 
l!i1 Select Batch... ""=F 
l!i1 ~~ 
l!il 1 ' l!i1 
~ ¡ Tests the random access memat·~~ on the PC. ~ 
!i1 1 •• ! Use At·t•ows to Point 1 Retum to Select 1 ·Fl - Help 1 ESC - Cancel -: 

l!i1 1 ~ 
l!i1 . . lü1 
l!i1 . 
~~é~§~~~~~é~~~~ª~~~~~é~é~~~~~~~=~~~~~~=~ebéG~ 
1§ª .:::\ ¡-:: '. ¡ ¡ .. , \".: ·:::_,_,:;,§§§1!3§!3!;1§§!3§§§§§!3§§§§§:§§§!3§§§§!3!3131 ~ 

l!i1 l!i1 
l!i1 l!i1 

•l!il l!i1 

• l!i1 

• l!i1 

l!i1 l!i1 

l!i1 l!i1 

•l!il l!i1 

l!i1 l!i1 
l!i1 ~ 
l!i1 L 
l!i1 • 
l!i1 l!i1 

l!i1 l!i1 

l!i1 l!i1 

.l!il l!i1 

l!i1 J:i§ .5i§l§l§l§l§l§§§@§§l=íl31§1§5i@§Si§l§§@l§g:i!:!@I§§§§§§§§SI§§E[fl 

~ 



:- ~íemory Test 

1 
1 

1 

!. Base Memory l 
I.J.J??••••••••••••,•••<<RESERVED>> 
1 1 
ilK 64hK !M 

¡Extended Memm·y -----,~ 

1" 
16~ 

F EXPANDed l·iemor-y ------,~ 

~M 32M 

Passeó GJ Test f'roqram Buffers 

f Testing i 
1 
H 

-
Test 8ase Memory 

~ Test Extended Memory . 
Test EXPANDed Memory 

u 

Will Test: 0!iii1000~íh to 0!ii9FFFFh 

Usins: Pseudo-RandOITI 1est 



@liil:il~ ¡;;jj;¡¡§í!áj;¡¡j;¡¡¡;;¡¡;;¡¡¡;¡¡¡;¡¡;;¡¡¡;¡¡;;¡¡¡;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡§i¡¡;¡§!j;¡¡§j§i§íka§i§i!á§i§i!a l!i1 
l!i1 l!i1 

l!i

l!i!il!il : ~ 
tfll , System 8oar·o Test ----------------------, ~ 

l!i1 1 l!i1 
l!i1 P<ssed ~J CPU Genet·al Functions l!il 
l!i1 l!il 
l!il 
~ Passed CPU lntert•upt Bug 

l!il Passed 1< CPU 32-bit Multiply Bug (80386 onlyl 

l!i1 
l!il 
l!i1 
l!il 

. ~; 

,., Passed -J CPU Pt•otected Mode (8fi286 and 81J3S6 onlyl 

Skipped - NPU Al'i thmetic runct ions 

Skipped - NFU Tl'igonometr·ic Functions ¡ 
.... ~ . !il Skipped . - NF'll Compatison Functions. [il 

1!11 Passed < DMA Controllet•(s) ~ 
~ Passed ~ lntetTupt Controller(s) · ·~ 
l!il ~ 
l!i1 1 l!il l!il , 1 Press Any l'ey to Contwue ~ 

~~!á~!á!á!á!á!á!á!á!á!á!á!á!á~!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á~~ 

··": 



IE!Iiii3J~. !íiJ§I§í§§§§§§!§í§§§§§§i§§§§!§l§§§§§§§í§§i§§§§ l!i1 
l!i1 . .. . l!i1 lJj1 ' -<, " . . ... . lJj1 

~ ' ~ C.hocU!t 2.1 ~ 

~ 1 ! Syslnfo ~ Bench.,rks Tools Setup Exit 1 lJj1 

lJj1 j ~est Ever·ything ~ 
lJj1 ~~ry ; 
l!i\ 1 Hard Disk ürive 0iNon-DOSi 
lJ] Floppy Disk Dr·ive 1 INot Foundi !il 
lJ] 1 System Boat•d lJj1 

l!i~!il Real-Time Clock ~m 
l!i 1 Set'i al Por•ts ,

1 
Parallel Ports 

lJ] Printers 

~ V1deo ~ [i ' Input Devices 
.¡m Select Batch... m 

.lil lJj1 

·~ !- l!i1 
lr.l ! l!il 
~ Selects all of ihe partitions of the primary hard disk. ; .. 

l!il Use A•rows to P01nt • Return to Select • Fl - Help • ESC - Cancel t!il 

~ : . . . ~ 
l!il . l!i1 
~~!íil!a!aé!íil!íilé§§§§§§§§§§§§§!íiJ§§§§§§§§§§§§§§§§§§§§~l!i\ 



1 
·1 
! 
! 

.:!!51§1~· e!3§!3!3!3eéeeétataé~;;J~;;Js~~~"ªeeta~;;J§!3!3s ~ 
l1i1 . l!il 
l!il . l!il 
,l!il ¡ , Hat•d Disk Test 1 l!il 

1 !!!1 ,,~:;:S~:!;~:::, i i 
l!il T t · e ·1 • H- d ' ; l!il 
~ 

,es ¡ng: y . o, ea L ~ 

·· !il To Go: 815 ' 
1 

~ i · f·assed 8' Contt·oller· Diags l Ert'OI'S ; 1 
m 

\ Cyl Hd Notes ! !i1 . 
m : .. ·. · • Passed ~<1 Linear Read - - . : !i1 

l!il ' Passed J Butterfly Read ! l!il 
l!il ¡ . , r 
J!i! : Passed J F:andom Read 1 

- fL 
l!il ! 1 "l!il 
l!il ! l!il 
'l!il Pr·ess Any Key to Continue 1 l!i\ 
l!il . 1 l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il . l!il 
®~ééé§§é§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§~l!il 

1ª"ª ;:·:, r:: l .. i: ... ,._>:_::. :·:: ll§§§§§§§§§§§§§§§§§§§§§é§§§§§§§§!;;!§l~ 

'l!il l!il 
l!il m 
·l!il m 
l!il 1 
l!il 1 
1 l!il 
1 . l!il l!il T ·, .. • IJil 
l!il l!il 
l!il l!il 
l!il l!il 
l!il ~ 

•liT¡ 
l!il 
l!il 
l!il 
l!il 
l!il§J:i§J:j§ 

. ...... ::.--

~ 
l!il 
l!il 

a§§§§§¡;¡¡;¡¡;¡¡;¡¡;¡¡;¡=¡;¡¡;¡¡;¡¡;¡¡;¡¡;¡=~§l§l3§l3§§l3l3§¡;¡¡;¡¡;¡¡;¡~1!i\ 

~- • , ._., ,, .. ~ • ·_d, , • ;" '• .'.•. •, ; 1'.-..lL.<;..:: ,,,u"''" :..:..,.: .. ~,-... ~:..:.·~·~,...ó.:-i.!: ... ~ .. ~t.~.,..,_;,;,~~l~M~:o.;.,;.¡,.t~,;.,:.~'>t·~.,¡!!io.·l~~,;,..;;~,;.,¡, • ..,,_it,,_~ · 



PROGJR.Al\11A§ JIJ)JE liJ)[AGNO§'fllCO 

l 

e~~~~- ª'ª"ªªªª'¡;;¡"ªª"ªª"ªª'"ª"ª"ª"ªªªªªªíllaéÜ§u;ru;¡¡§§§§e ~ 
-~ . . ~ 

-~ , CnecU!t 2.1 l ~ 

~ 1 Svs!nfo Tests Benchoarks Tools Setuo E>:it 1 1 ~ 
~ ·- .- . ~ 

~ '·· llain Syst.. ~ 
~ Har·d Disk ~ 

-~ 1 ·l!n 
¡fi 1 l!n 
~ 1 ~ 
'~ i ~ 

·~ 1 .¡~ . !i1 
~~ m 
~ ' 1 ~ 
-~ .: Heesures video speed, numerical calculation speed1 and overal! system ~ 
~ • j pertot·mance. · ~ 

~ i \ Use At•t•ows to f"oint • Re\Lwn to Select • F! - Help • ESC - C<ncel ~ 
-~ ' l!i1 
~ ·_ . ~ 

~ . . ~ 
~ . ~ 
l!il ;;"l§§§§§§§!;;j§§!;;¡§§§!;;¡§§§!l;Í!;;!§!§§!;;¡§§I§§§§I§!.§I§§!§!!§!j§l§§§l§l~ ·\!il. 

' 
> 

1'ª'ª ,•:·\ r:> ;.: : ::..:::: .: l§í§§l§§§l§l!;;¡§l§§§§l§§l~'ª''ª'~ª'ª''ª''ª'ªª'~~""ª'ª'ª""ªª!é' ~ 

~ ~ 
~ ~ 

.l!i¡ ~ 
~ ~ 

·l!i¡ l!i1 

-l!il l!i1 

-~ l!i1 

l!il ~ 
~ l!i1 

~ ~ 
l!i1 l!i1 
~ 1 . ~-

---~ ~ 
.l!n l!i1 
:l!il . . . ..: . . l!i1 

l!n~ggg§§§§§§gg~§gg§§§~~§~~==~§§eg~~§e§e~=~e§cl!i\ 

,; 

' ! 



PROGRAMA§ ]J]JE ]J]HAGNO§'fiTCO · 
------ -·· -· .•. .. .. . . ... ----···· ..... ---------- .. ·-, ... -· ---:..... 

~- - ~-.'_1 

sliiE:i'~. líil§ui5§§§§§J:i5§§J:i5§Li5§§§§§§§!á§§§§!á!áli5eeeeel!i1l!il 

' . 
l!i1 i rn 

l!i1 : "· 01. 1 101, 1001, rn 
l!il · 1 4. 5K,. 9K . 90K l!il 
l!i1 

1 
1 uJ 386/20 1 BK M:t ¡ l!i1 

l!i1 1 3. 5KJ. 386116 '" -· .. 
. l!il 3.0Kt 286/16 

m 
2.5Kt ~ .. ·., 286/12 

rn 2.0Kt E No 
rn ! 1.51(¡ ~ AT 

Jel 
339 

~ i 1 @lEil 1 0' tii 1 01 E¡¡ 1 1 l!i1 
15.99 Mhz EGA Video Adapter ·No Coorocessor ¡¡¡¡ 

Model 30 
Tw·bo-10 

8¡1386 CPU, EGA Video Adapter ·No Coprocessor 
l!i1 ¡ 1 1 l!i1 

l!i1 1! 
l!il ~ 
l!il ~ 

l!i1 

..• _ , 2762 Dhrystones ~ Detet·m¡ne CPU Speed . 

o538 Characters/Second ~ Determ1ne V10eo Speed 

53. 9K Whetstones tJ Detet•mine Math Speed 
~ 
~ 

l!il . : ¡' l!il 
~ : F2 - Copy to Act i vi ty Log • Pt·ess Any Other Key to Con ti nue ~ 

00 

l!i1 ! ' l!il 
®~e§e§§!á!á§§§§eeeee§elíil!á!á!á!á!á!á!á!áe!á!áe!á!áeeeeee§!áºl!il 

iffiee ; .\ L> l .. :; 
l!.i: 
l!f, 
l!i1 
l!.ii 
l!il 
l!.i: 
l!i1 
l!il 
l!.il 
[i¡ 
l!i': . .., 

• · ........ ,; §l;i!a!á!á!á!áe§!á!áe!á!á!áli5115!á!áe!áeeeli5li5e!á!áe!á!á! ~ 

~-" .. ,.".', 

l!i1 
l!i1 
l!i1 
l!i1 
'lil 
i!il 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 
l!i1 

~1 

l!i1 
l!.ii 
l!il l!i1 
1m ¡;¡¡¡;¡¡¡;¡¡r:;s.s.s.s.s.s.J3I:Ir:j§§§§Ej§S'!gr:jg§§I31313131313§!:1Eissssi3§Ei13CI!i1 

... 

~ 
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JP>JR.OGJRAMA§ [J)JE JI]ITAGN0§1f'ITrCO 

es ¡¡¡¡1~. e'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ªª'ª'ªª eee'ª'-'ª'-'ª'-'ª'-'ª'-~'ª'-'ª'-ª''ª'-eªªªª'ª'-'ª'-'ª'-l!i1 
~ ~ ~ r Check,[!\ 2.1 ~ 
~ ,¡ l!il 
~ i \ \ Syslnfo Tests K.onch,..rks Tools ~ Exit J ~ 
lfi1 Color On/Off lfi1 
~ Activi ty Log lfi1 
lfi1 , 

1 
Rl'l! Layrut \ 

l!i1 !. 

~ 
~· .. 

,': 

~ ~ 
j l!il 
l!i1 l!il 

¡ Used \o desct'ibe this system's memory boards to Check!\ so that "Loca\e RAM ' 
~ Chips" can display pictut·es oi theat. ~ 

. " . l!il l!i1 1 Use Arrows to Po¡n\ , Roturn to Select • Fl - Help • EoC - Cancel ~ 

l!il J 

~~'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-'ª'-ª'ªª'ª'ª'ª'-~m 
iªª (::\ r.: \ . .l! .i T: c.: .. S l§eeeeeeeeeeeeeeeeeeeeeee§§eeeeee! ~ 

l!i1 . ~ 
l!i1 ,_ l!i1 
~1 l!i1 
l!i1 l!il 

.l!i! l!il 
l!i1 l!il 

l!il l!i1 

W1 l!il 
l!i1 ~ 
~. l!i1 

~ 
l!i1 

m l!il 
m l!il 

.l!il . l!il 
l!i1 . l!il 
• . ~ l!il 
l!i1 l:i l:i '=il:i ¡;¡ §¡¡¡¡ l:ie ¡¡¡¡ ¡¡¡¡ t:~ e '=i ¡¡¡¡ ¡¡¡¡¡;¡¡;¡¡¡¡¡¡¡¡¡a¡¡¡¡ a¡¡¡¡ ¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡e e= e e= el:i ¡;¡ ¡¡¡¡ ¡¡¡¡ e el:ili l!il 

• 



!i1 !i1 !i1 !i1 !i1 !i1 !i1 !il !il m
 

!il 



,. 

JP>JROGJRAMAS JD)JE JD)[AGNO§'fllCO 

; !ii !iil~ !lil!á.§í!á.§!á.¡;;i§§í §i§í¡;;;í!a.§§í§í§í!á.!á.!á.!á.!á.!á.!á.§§i§§íO§í§í§§ 'ª"'ª" ~ 
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~ Controlador de DMA: 8251- 8231 ~ 
~!i1 · Controlador de ! 
1!] Periféricos Progmmable: 8255 t!i: 
1!] Controlador de 1!] 
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Controlador de Teclado: 8040- 8248 ~~ 

~!i1· . Controlador de 
~ Interrupciones Programable: 8259 ~ 
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1!] , <-.--:::.Controlador Programable ~ 

~ de"lnter..¡aJ Timer:· 8253 ~ 

; ¡, 
1 . ..· ~ 

~~§§§§9~§§§§~é§é§éééé§é§§§§§íé§§§9é§§§§~§§¡;;j§g~ 



:
~
'
-
H
i
l
1
4
W
I
I
I
I
I
l
l
a
e
§
J
a
§
§
§
§
§
§
§
§
§
§
§
~
 1!! · ...
 · 

:··
···

 

J\
Q

Q
.A

()
7

 

A
8

 
1
1
1
~
 

A
l\

i'
S

3
. 

A
\7

 5
4

 
A

ll
:l

 S
!>

 
A

I'
J
'S

6
 

55
0 

IH
 1

\l
lY

 

1 
f S

 1
 

IN
I 

A
 

N
 M

i 
w
~
.
1
.
r
 

C
ll
( 

M
N

-M
:i 

SO
. S

t. 
S2

 
RO

 ·G
Tü

. 
ff

il:
G

n
 

O
S

O
. 

O
S

I 
i.

OC
~ 

M
N

 '
i.:

f~ 
1

0
M

 
·,;.

;.¡¡
 

A
l>

 
nt

-R
 

H
l)

((
' 

In
(
)
¡
\ 

D
··. .. 

1 1 3 

•o
 -

-
-
v
c
c
 

• 5 6 • 9 

1
\
!
J
d
o
&
~
~
 

h
o

lf
:"

U
[l

l 
l<

n
.l

b
lo

 
\\

,J
\U

S
 

ll
r1

d
•.

,,
s·

sr
at

u
s 

S
l
~
!
u
~
 
o

u
lp

u
o

 

R
e
~
<
!
 (

O
IH

•O
I 

w
 .. 

,¡
 
st

a
: .

. ·
rp

r¡
u

e
't

 

W
a•

l 
lo

r 
lf

!s
l 

c
o

n
tr

o
l 

N
o

n
-m

as
k

at
,l

e 
on

t~
Hu

r>
t 
r
e
q
u
~
~
~
 

S
ys

l&
m

 ·
n.

,~
-:

t 

S
ys

1
cm

 C
lo

ci
..

 
,;,

 G
N

O
 f

oi
 8

 m
a

.i
.:

O
u

m
 &

'f'
SI

&
m

 
M~

tc
hi

o~
t 

e 
V

elo
 s

ra
tu

s 
, 

lo
ca

l 
bv

&
 p

rl
o

n
ly

 c
on

tr
ol

 
ln

sl
•u

ct
io

n
:q

u
o

u
e 

1L
ltv

1.
 

S
u

s 
ho

!d
 c

::b
nt

¡o
l· 

"'Y
 ce

 fo
fl

,.
 m

•n
om

u,
n 
s
~
s
t
e
m
 

M~
''

"l
'v

.o
11

·0
 a
cc

e$
~ 

W
~
o
t
p
 

,.
~,

..
.,

! 
"'

 
A·

~r
l•

t,
.¡

t<
1t

eh
 t

ni
lh

!i
! 

O
.t

!i
! 

1•
 ~
1\

sr
'u

ot
 "

rP
.t

O'
¡~

P.
 

""
'"
''
"'
l'
l·
il
•t
l•
""
"'
c•
l<
l•
~ 

H
n:

,J
 '

"f
iU

<
>

lt
 

L
l
n
~
l
 
.
u
.
~
n
o
M
I
'
>
d
q
t
 

"'
"'

"'
 

A
 >

S 
A

1
6

 5
3

 

A
\7

 5
4

 

A
1

8
 S

!i
 

A
 1

9
·5

6
 

.ss
o 

M
N

 M
i 

RO
 

R
O

 G
T

Ó
. 

tl
O

tD
 

M
 G

il
. 

H
L

O
A

 
i.o

cK
. 

W
R 

10
-M

 

S
 t.

 o
r 

R
 

5
0

. 
b

f.
N

 
O

S
O

. 
A

t[
 

O
S

l.
iÑ

fA
 

Tf
ST

 
llE

A
O

Y
 

~
E
S
E
T
 1 
V

I"
' 

O
u

\p
u

t.
 
hr

~~
le

 

O
vt

r>
"'

· 
''

'~
'"

'"
' 

O
u

lf
lu

l.
 
l•

•s
ll

tl
~ 

O
u

tp
u

t,
 w

st
a
re

 
O

u
tp

u
t,

 r
ro

~l
el

e 

IO
[>

U
I 

In
pu

t 
In

 p
u

l 

In
pu

t 
In

p
u

t 

. l
n

p
u

l 

O
u\

J)
IJ

I.
 1

1
st

et
e 

B
O

di
te

ct
lo

nl
l 

. 
Q

u
lp

u
t 

o
Ó

tP
u

l 
\f

ll
tt

ll
• 

O
u

tp
u

t 
lr
•s
l.
.l
lt
~ 

O
ut

ou
t.

 t
ri

,t
al

e 
O

u
tp

u
l 

O
u

tn
u

t.
 1

11
&1

~1
" 

O
u

l¡
,;

!.
 l

fl
~\

nl
l 

O
u

tp
u

l.
t•

is
ta

le
 

In
p

u
t 

O
u

lp
u

l 

l!i l!i \!l l!i l!i l!i l!i l!i 



,,, 
' '

fi
tl

lll
ill

lll
l G

i'l 
ªª'

ª'¡
¡;¡

§!
a §

!f
il
§

 §
§

J
!;

¡
j§

§
 1 

/ 

!i1 !il­ fi1 !i1 

•,;
 

¡!j
 e:.:
 

:•
"'

" 

...
.. ·

 
::··

·:--
•:

.·
 

~ . ..-
:: ~ l!i1 ~ l!i1 l!i1 l!i1 l!i1 l!i: l!i1 l!i1 l!i1 l!i1 l!i1 !Di
 

l!i1 l!i1 l!i1
 

l!i1 l!i1
 l!i1 l!i1 l!i1
 ~ 

g.m
 

r· 
fi1 

!il 
m

 
m

 
m

 
m

 
'~

 
um

 
-•
-•
=-
r:
;:
¡E
.'
ª-
.é
la
&;
;a
§l
gg
~'
ª¡
;;
f§
.t
;;
"J
~l
=i
ll
! 

~
·
-

;;
¡
§

§
¡
:;

j§
§

§
!;

;í
§

!;
i§

!ó
l@

t"
!r

.E
l!

il
!a

§
!t

lé
§

§
g

§
§

!#
l§

§
§

!i
a

j'
 

ln
at

ru
et

io
n

 

C
B

W
 

CL
C 

CL
D

 

cu
 

C
M

C
 

C
M

P 
ac

.d
at

a 

C
M

P 
m

em
lr

eg
,d

at
a 

, 

"·
':

')
 -

C
M

P 
.:, 

m
e

m
l<

e
g

 1
 .m

l!
m

fr
e

g
2

 
·l

~ 

C
M

P
S

 

cw
o 

O
A

A
 

D
A

S 
D

EC
 

m
em

lr
eg

 

D
EC

 
1

6
-b

il
 r

eg
 

m
v 

m
em

lr
eg

 

-· l!i l!i l!i 
ES

C
 

m
e

m
.'r

e
g

 

l!i l!i 
H

U
 

l!J 
ID

 IV
 

m
em

lr
eg

 

l!i l!i l!i l!i 
IM

U
L

 
m

em
ir

eg
 

l!i l!i IJj 

<N
 

ac
. 

ox
 

l!i 
<N

 
e

c.
 

¡>
o

rt
 

=
 

~~
-J

;7
:l

,~
 

''t
 

..
..

 

O
b

j8
c
l 

C
o

d
e
 

B
y

le
l 

9B
 

1 

FB
 

1 

re
 

1 

FA
 

1 

F
5 

1 

O
O

I1
1

1
0

w
 

2 
or

 3
 

kk
 

!¡¡
l 

IO
O

O
O

O
sw

 
J,

 4
. 

5 
or

 
m

?d
 

11
1 

r/
m

 
6 

ID
IS

P
I 

jO
IS

P
J 

kk
 

[jj
] 

0
0

1
1

1
0

d
w

. 
2.

 J
 o

r 
d 

m
o

d
 r

rr
 r

tm
 

.[
D

IS
P

) 

JO
IS

PJ
 

1
0

1
0

0
1

1
w

 
1 

9
9

 
1 

2
7

 
1 

" 
1 

1
1

1
 1

1
1

1
w

 
2.

 J
 

or
 4

 
m

o
d

 0
0

1
 r

lm
 

[O
IS

PJ
 

jO
IS

P
I 

O
!O

O
tr

rr
 

1 

1
1

.1
1

0
1

1
w

 
2.

 3
 o

r 
4 

m
o

d
 

1
1

0
 r

/m
. 

[O
IS

P
] 

ID
IS

P
I 

1
1

0
1

1
u

x
 

2.
 3

 o
r 

4 
m

o
d

 u
•
 r

'm
 

(O
IS

P
I 

(O
IS

P
I 

" 
1 

1
1

1
1

0
1

1
w

 
2.

 J
 o

r 
4 

m
o

d
 1

1
1

 r
'm

 
[O

IS
P

( 
[O

IS
P

! 

1
1

1
1

0
1

 l
w

 
2.

 3
 l

)
f 

4 
m

o
d

 1
0

1
 

rl
m

 
[O

IS
P

( 
(O

IS
P

J 

1 
1

1
0

1
1

0
w

 
1 

1
1

1
0

0
1

0
w

 
' 

-
C

lo
ck

 P
ar

io
d

a 

2 2 2 2 2 4 

re
g 

4 
m

em
: 

1
0

 :4
-

E
A

 

re
g

 l
o

 r
eg

 
3 

m
em

 l
O

 r
ag

 
9 

+
 E

A
 

m
g

 l
o

 m
em

 
9 

+
 E

A
 

" 
9 

+
 2

2í
re

pe
tr

ll
on

• 

5 ' 4 
'"'

 J 

m
e
m

·l
S

+
E

A
 

2 
8

-b
rt

 r
&

g 

8
0

-
9

0
 

16
-b

rt
 r

eg
 

1
4

4
-

1
6

2
 

8
-b

•t
 m

em
· 

18
6 

-
9

6
) 

+
 E

A
 

1
6

-b
il

 m
.,

m
 

t1
5

0
-

16
8)

 +
E

A
 

m
em

. 
8 

+
E

A
 

re
g

. 
2 

2 
8

-h
il

 r
eg

 
1

0
1

-
1

1
2

 
1

6
 -b

il
 r

eg
 

1
6

5
-
1

8
4

 
8

-b
il

 m
em

· 
U

 0
7

 -
1 

1 8
) 

+
 

EA
 

1
6

-b
il

 m
em

 
I
I
J
1

-
1

9
0

J
+

E
A

 

8
-b

'l
 r

eg
 

8
0

-
9

8
 

1
6

-b
il

 r
eg

 
1

2
8

·-
1

5
4

 
8

-b
•l

 m
em

 
1

8
6

-
1

0
4

1
+

f
A

 
16

-b
ot

 m
er

n
 

{
1

3
4

-
1

6
0

J 
-t

-E
A

 

B
 

<O
 

,;·
. 

' 1 ' 

~ [i
 l!l l!i1 ~ l!i ~ l!ii 

s
g
g
~
g
g
g
g
g
g
~
~
Q
e
s
s
E
 

13
13

13
13

 

(
"
)
 

i::
:l 

<:
:: 

c
o

 
e:

:. 
e: 

o 
e: 

o 

j 



' 
.. ,

: 
u
w
e
~
w
e
s
é
g
s
s
e
e
e
s
e
s
s
é
;
 

·,-
. 

~ !:,'.
;,: 

: ...
.. 

:_"
'":·

· 
n::-

., 

ln
1

1
ru

ct
io

n
 

'"e
 

m
e

m
lr

e
g

 

;N
C

 
1

6
-b

e
t 
r
~
g
 

"" IN
T

O
 

lR
E

T 

J
A

 
d

rs
p

 
JN

B
E

 

JA
E

 
d

is
p

 

JN
B

 

JB
 

d
rs

p
 

JN
A

E
 

JB
E

 
d

is
p

 
JN

A
 

JC
X

Z 
d

rs
p

 

JE
 

d
is

p
 

JZ
 

JG
 

d
rs

p
 

JN
LE

 
JG

E
 

d
is

p
 

JN
L

 
J
l 

d
is

p
 

JN
G

E 
JL

E
 

d
is

p
 

JN
G

 

JM
P

 
"'"

' 

JM
P

 
d

rs
p

 

JM
P

 
d

rs
p

\6
 

JM
P

 
m

om
 

JM
P

 
. 

m
e

m
1

re
g

 

JN
E

 
d

rs
p

 
JN

1
 

JN
O

 
d

rs
p

 

JN
P

 
d•

SO
 

JP
O

 

'"'
 

d
ilO

 

JO
 

d•
S(

) 

. 

1 
Q

b
j•

c
t 

C
o

d
e

 

11
 "

1
1

1
 ..

. 
m

o
d

 0
0

0
 r

lm
 

; 
!O

IS
PJ

 
,. 

!O
IS

PI
 

0
1

0
0

0
m

 

1
1

0
0

1
 1

0
0

' 
1

1
0

0
1

\0
1

 

'"'
' 

C
E 

C
f " dos
p 

73
 

dr
so

 " drsp
 " dosp
 

E
J 

d
•s

p
 

" drsp
 " d•SP
 

m
 

d
•
~
P
 

" d•sp
 " d••P
 

E
A

 " • "" " EB
 

do
sp

 

E
9 " " " 

m
O

<I
 

10
1 

r/
m

 
íO

IS
PI

 
IO

IS
PI

 
. 

" 
m

O
d 

1
0

0
 f

fl
m

 
[D

I S
 Pi

 
[O

tS
PI

 

" dolp
 

" d•sp
 

" do
sp

 '" dolO
 

>o
 

do
sp

 

..
..

. 

B
y
1

u
 

2
.,

3
 O

f 
4 

' ' 2 ' ' 2 
.. 

; 

!.
" 

2 
,.-.

 

2 
-

1 1 2 1 1 2 ' 1 ' 1 J 

2¡
 

J 
O

f 
4 

2
, 

3 
O

f 
4 

1 1 2 2 2 

C
lo

ck
 P

er
i<

>d
1 

·~
¡¡

: 
3 

m
om

 
1

5
 +

 E
A

 

1 " " 
tn

le
,.

u
p

l:
 

5
3

 
n

o
 in

te
rr

u
o

t:
 

4 

" 
4

1 N
o 

B
ra

nc
h 

11
1/

B
ra

oc
h 

4
/N

o
 B

ra
nc

h 

1
6

/B
ra

n
ch

 

4
1 N

o
 B

ra
nc

h 
B

rB
ra

n
ch

 

41
N

o 
B

r1
nc

h 
1 
6
1
8
r
~
n
c
h
 

61
N

o 
8

•a
n

ch
 

18
18

ra
n<

:h
 

41
N

O
 B

ra
nc

h 
1

6
/0

ra
n

ch
 

4
/N

o
 B
r~
rn
ch
 

1
6

!B
ra

o
ch

 
4

/N
o

 8
ra

n
ch

 
16

1B
ra

nc
h 

4
.'N

o
 B

ra
nc

h 
1

6
/B

ra
n

ch
 

4
;N

o
 B

ra
nc

h 
1

6
/B

ra
,.

ch
 " " " 

m
•m

 p
!r

 3
2 

2
4

 +
E

A
 

_'<
Jg

 p
tr

 
16

 " 
n
>
~
m
 p

lr
 1

6
: 

1
8

 +
 

E
A

 

41
N

o 
B

ra
nc

h 
1

6
1

6
ra

n
ch

 
4

rN
o

 B
ra

nc
h 

16
18

r¡
m

ch
 

4
'N

o
 e

,.
n

c
h

 

1
6

/B
re

n
ch

 

41
N

o 
Br

ar
>C

h 
\6

.'
1\

r~
nc

h 

4 
·N

o 
B

r1
.-

ch
 

1
6

/B
ra

.-
ch

 

('
":

) 
,:

J
 

e:=
 

C
Q

 
e:

:. 
C

Q
 

C
Q

 



··
·I

IW
II

II
Ll

ii
CI

I§
!;

;í
éé

!;
;í

!§
!§

!i
ii

J§
§!

ii
iJ

!§
§§
~ ~
 

....
.. 

l!i :!1
 l!i l!i l!i l!l l!i l!i l!i l!i l!i 

' i f 1 ! ! ' : ' ! ' ' 

-
--

--
' 

ln
a
tr

o
c
tl

o
n

 
' O

b
je

c
l 

C
o

d
a 

6
y

tu
 

C
lo

ck
 

P
"i

o
<

h
 

A
A

A
 

3
7

 
7 

• 

1~ 
A

A
O

 
0

5
 

2 
8

0
 

O
A

 

A
A

M
 

N
 

2 
83

 
O

A
 

' 
A

A
S 

" 
7 

• 
' 

¡ 
' 

A
O

C
 

te
. d

at
a 

0
0

0
1

0
\0

w
 

2 
o

r 
3 

• 
' 

1 
.. lri

l 

' 
A

D
C

 
m

a
m

/r
e

g
 ¡

.d
a

tl!
l 

1 
1

0
0

0
0

0
Jw

 
J.

 4
. 
~
 

• 
-

'· 
.. , 

m
od

 0
1

0
 r

lm
 

~·
 

' 
,. 

' 
[O

IS
P

) 
. 
' 

' 
-~

 
. 

m
em

: 
17

 +
 E

A 

' 
[O

IS
P

) .. 
' 

!U
I 

A
D

C
 

' '·
 

m
it

m
lr

eg
¡.

m
am

lu
tg

2
 

O
O

O
IO

Q
d

w
 

2
.J

o
rc

 
•a

g 
lo

 r
eg

. 
3 

¡_.
 

m
o

d
1

1
rr

/m
 

me
mt

or
.-

;~
: 

9 
+

u
 

!O
IS

PI
 

r-
.g

 l
o

 m
em

: 
11

1 
+

(A
 

U
)tS

PI
 

A
D

O
 

a
c,

d
a

ta
 

0
0

0
0

0
\0

w
 

2 
o

r 
J 

• 
.. lü

l 
3. 

4
, 

5 
A

O
O

 
m

em
lr

eg
,d

at
a 

1
0

0
0

ú
(l

s
w

 
re

g:
 

4 
m

o
d

 0
0

0
 r

lm
 

"'
 

m
o

m
 

17
 +

 E
A 

!O
IS

P
] 

(O
IS

PI
 .. 

' 
[¡j

i 

A
C

O
 

m
am

/r
eg

 ,.
m

em
lr

eg
z 

1 

O
O

O
O

O
O

d"
" 

2
.J

o
r4

 
re

g
 !

O
 r

eg
: 

3 
m

o
d

r,
.r

/m
 

m
ii<

T
l 

lO
 
r
~
 

9 
+

{A
 

ID
IS

P
I 

re
g 

to
 m

em
: 

11
1 

+
E

A
 

IO
IS

P
I 

A
N

O
 

ac
.d

.3
ta

 
1 

0
0

1
0

0
1

0
w

 
2

o
o

3
 

• 
' 

.. 
' 1 

'•' 
A

N
O

 
m

em
lr

ag
,d

at
a 

IO
O

O
O

O
O

w
 

3.
 4

. 
5 

O
t 

•e
g:

 4
 

m
o

d
 ·

10
0 

r/
m

 
• 

' 
[O

IS
P

J 
m

em
:1

7
 +

E
A

 
[0

15
1'

] 

1 
" hil 

A
N

O
 

m
•
m
l
•
~
t
.
m
•
m
/
r
e
g
z
 
' 1

 
0

0
1

0
0

0
d

w
 

2
,J

o
r
4

 
ra

g 
to

 r
eg

· 
3 

1 

m
o

d
 r

rr
 r

lm
 

m
.,

m
to

re
g

· 
9 

+
E

A
 

IO
IS

P
) 

re
g

lo
 m

em
 

!6
 +

 E
A 

IO
IS

P
) 

C
A

ll
 

.... 
: 
! 

9A
 

S 
28

 
.. 

1 

• 
' 

"" 
' 

" 
' 

C
A

L
L

 
d

o
sp

le
 

" 
l 

" 
¡ 

.. 
1 

' 
' 

! 
C

A
LL

 
-

F
f 

2.
 3

 O
f' 

..
 

3
2

-b
•t

 m
em

 p
oo

nl
er

. 
m

o
d

 0
1

1
 t

lm
 

3
7

 +
E

A
 

1 
IO

IS
P)

 

¡ 
/D

IS
P

/ 

C
A

.L
L 

_,
,..

 
' 

" 
2.

 3
: 

O
f 

..
 

1
6

-b
tt

 r
ltQ

 p
O

II
'II

et
: 

l!i 
! 

m
o

d
 ..

.. 
1

0
 r

/m
 

" 
! 

!D
IS

PI
 

1
6

-b
•l

 m
•m

 p
oo

nl
e<

: 

1 
ID

IS
P

! 
21

 
+

 E
A 

: 
1 

s
s
s
s
e
s
w
~
e
s
g
g
g
g
~
e
g
g
g
g
=
~
 

~ 
sg

t:
.¡

;:
· 

_
_

_
_

_
 l!

l!
a

 
5

1
 

('
")

 
1:

:1
 

<:
: 

C:
:C

• 
e 

;:o
 

e 
o 

e: 
o 



,,: '•- . 

82?84 
CLOCK GENERATOR ANO READY INTERFACE 

FOR iAPX 286 PROCESSORS 
(B2284-10. 82284-8, 82284-6) 

a Generales System Clock for iAPX 286 
ProcesSors · 

11 Uses Crystal or TTL Signa! for Frequency 
So urce 

11 Provides Local READY and MULTIBUS~· 
. READY Synchronization 

• Available in 18-Lead Cerdip Package 
(See Packaging Spec, Order #231369) 

• Single +SV Power Supply 

• Generales System Reset Output from 
Schmitt Trigger Input 

a Available in EXPRESS 
- Standard Temperatura Range 
- Extended Temperatura Range 

The 82284 is a clock generatoffdriver wnich provides clock signals lar iAPX 286 processors and support campo· 
nents. lt also contains logic to.sÜpply ~ to the CPU from either asynchronous or synchronous sources and 
synchronous RESET from an as~nchronbus input with hysteresis. 

" 
" 
'" 
FiC 

AROYEN 
ARDY 

5Fi0vn.¡ 
SROY 

si 
so 

AfSET 

fJ 
SYNCHAONIU:A 

I:O'f-~ MUX 

. r-

mc"'o'"" J 
1 

REAOY 
1 LOOIC 

1 

J GE:ECRL:TOR 1 

,. ''.{.u,. 
' ··<r ... 

Figure 1. 82284 Block Oiagram 

"MULTIBUS is a patentad bus of ln_tel. 

FIESET 

ARDY V ce 
SFüiY AROYEN 

Cu< 
SRDY-EN 51 

READY so 
EFI N.C. 
F/C PCLK 

x, RESET 
x, RES 

GND CLK 
FI"EAOY 

PCLK 

Figure 2. 
82284 Pin Configuration 

lntel Co•~'"'"'" Anumu '<o Rnpono•Cth!~ lo.- tno u .. el""' C•<Cullf~. Otnor Tnan Coreua•~ E'"t:oa•'t<l"' on '"'"' F'r~uc! '<'e Otn"' C•rcu•1 Pot..,tloconoot o• o om"''"' 
January 1986 
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Waveforms 

CU< 

Sffóv 

SR OYEN 

ARDY 

Afio YEN 

RfÁOY 

/ 

82284 

,.,CLK as a Functlon of EFI (82284·6 onty) 

G 

ER 

NOTE: The EF!inout LOW ano HIGH t1mes as shown are required to 
guarentee the CLK LOW and HIGH tomes s!;lown. 

AESET and FiE'A"DY Tlmlng as a Functlon of RES 
wlth 51, SO, ARDY to AA OYEN, and SRDY +SAO YEN HIGH 

NOTE 1: This is an asynchronous input. The setup and nold times 
shown are required to guarantee the response shown. 

NOTE 1: Tl'1is is 111 esyncl'lronous in pul. The setup ano hold times shown 
arerequired~_2\l!-lllf:!!!f!.!~B$OO~O.,.,_, __ 
NOTE 2: 11 SRDY • SAOVEN or ARDY • AI'IDYEN are acttve belore 
and/or durtng the lirst bus cycte alter RESET. AEAOY may not be 
deassertea ~.mtit artertne faning edge ol ct>2 ol Ts 
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uv 

OTHEII 
OfVIC( 

OUTPUT 

82284 

F/C Orl•• Polnt1 

'~ 
.45_} \___ 

NOTE 11: 

.. ..... 

uv 

\; , 1.DV 

NOTE 10: 
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.. .. 

NOTE 12: AC Satuo. Hoto'"" Delay Ttme Meuutement~Genefll 
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outpul :::11,<0>-----l-. 
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NOTE 13. AC TntlOad•ng on Oulpull 
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8284A/8284A-1 

CLOCK GENERATOR ANO DRIVER FOR 
iAPX 86, 88 PROCESSORS 

a Generales the System Clock for the 
iAPX 86, 88 Processors: . 
5 M Hz, 8 MHz wlth 8284A 
1 O M Hz with B284A-1 

• Uses á Crystal a·r a TIL Signa! lar 
Frequency. Source -

• Provldes Local READY and MULTIBUS® 
READY Synchronization 

• 18-Pin Package 

m [9 
X1 

X2 

FIC 

., 
EFI SYNC 

CSYNC 

ROY1 

A'EÑi 

ROY2 
CK< 

AEÑ2 o o 

"' 
ASYNC 

8284A/8284A·1 Block Dlagram 

• Single +5V Power Supply 

• Genera tes System Reset Output from 
Schmitt Trigger Input 

• Capable al Clock Synchronizatlon wllh 
Other 8284As 

• Available in EXPRESS 
-·Standard Temperatura Ranga· 
- Extended Temperatura Ranga 

~·~ 
., 

O~RESET 
ose 

PCLIC 

CLK 

REAOY 

RDY1 

8284A/8284A· 1 f'li 
Configuratlon 

") 1 
1 --

1 
1 
1 
1 
1 
1 
1 

! 
1 
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8237A/8237A-4/8237A-5 
... HIGH PERFORMANCE 

"':PRÓÓRAMMABLE DMA CONTROLLER 
• Enable/Disable Control of Individual 

DMA Requests 

• Four lndependent DMA Channels 

• lndependent Autolnitlallzalion of all 
Channels 

• Memory·lo·Memory Transfers 

• Memory Block lnltiallzatlon 

• Address lncrement or Decrement 

• Hlgh performance: Transfers up lo 1.6M 
Bytes/Second with 5 M Hz 8237A·5 

a Dlrectly Expandabla lo any Number of 
Channels 

• End of Process Input for Termlnatlng 
Transfers 

• Software DMA Requests 

• lndependent Polarlty Control for DREQ 
and DACK Slgnals 

• Avallable In EXPRESS 
- Standard Temperatura Range 

•. Avallable In 40-Lead Cerdip and 
Plastic Packages 
jSee Packaging Spec, Order 11231369) 

The 8237A Multimode Direct Memory Access (DMA) Control!er ls a perlpherallnterface circúit for mlcroprocessor sys· 
tems. 11 is designad to improve system performance by allowing externa! devices to dlrectly transfer information from 
the system.memory. Memory·to-memory transfer capability isa/so provided. The 8237A olfers a wide variety ol pr~> 
grammable control features to enhance data throughput and system optlmlzailon and to allow dynam/c reconfigura· 
tion under program control. 

The 8237A ls designed to be used In conjunction wlth an externa! 8·blt address register su eh as the 8282. lt contains 
four independent channels and may be expanded to any number of channels by cascadlng additional control ter chips. 

The·lhree baste transler modes a!low programmabllity of the types ol DMA service by the u ser. Each channel can be 
individually programmed to Autoinltíatlze to lts original condltion lollowing an End of Process (EOP), 

Each channel has a lull 64K address and word count capability. 

The 8237A·4 and 8237A·5 are 4 MHz and 5 MHz selected versions ot the standard 3 MHz 8237A respectively . 

Figure 1. Block O!egram 

.. .. ..... .... 
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'" IUIT 

O&CU 
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... ~, ... 

. .. . . . . . .. .. " .. .. 
•1 UJJ,t. ........ -"1237,1,.. 
"1237,t,..5.. 011 

" . .. .. '" • "" .. .. Nc•• .. o.cu 

" .. •• .. . . .. "' 

Figure 2 •. 

Pln Conflguratlon 



8237 A/8237 A'4/8237 A·S 

Table 1. Pln Oescrlpllon 

Symbol Type Name and Function Symbol 

V ce Pow•r: + 5 vol! supply. 

Vss Ground: Ground. 

CLK 1 Cloek Input: Clock Input cantrols 
lho interna! operat rons of '"' 8237A ancl its rate al data trans-
fers. Thc input may be driven al up 

.. te 3 MHz lar the standard 8237A 
···":, and u o ~a 5 M Hz lar tne 8237A·5. 

IOR 

es 1 Chip Setect: Chip Select is an ac-
tive low input usad to select the 
8237A. as an 110 device during the 
ldle cycle. Th"~e allows CPU com-
municatron en the dala bus. 

AESET 1 Reut: Aeset ls <in active high in· 

•" which clears th~ Command, 
Statue, Reouest ano Temporary IOW 
reg1sters. " al so clears lho 
firstllast flipltlop ""' seta lho 
Mask register. Fotlowing a Reset 
the aevice ls in the ldle cycle. 

READY 1 Reedy: Ready is an input used to 
exteno the memory read and "wrlte 
putsu trom the 8237A to accom-
mooate stow mamones or 110 par. 
iphera! oevices. Ready mus! Í'lot EOP 
mak.e transitions dur1ng its speci-
lieo ::.etuplhold time. 

HLOA 1 Hold Acknowledge: The active 
hign Hold Acknowledge trom the 
CPU indicates that ;¡ has relin-
quisned control of lhe system 
busses. 

0RE00-0RE03 1 DMA Reque1t: The DMA Request 
11nes are individual asynchronous 
channel request inputs usad by pe-
ripneral CirCU!IS lO oDia m DMA 
service. In lixed Priority, DREQO 
hu '"' hlghest priority •nd 
DAE03 nas the lowest priority. A 
recuest ls generateo by aclivating 
tne OREO fine of a cnannet. DACK. 
will acknowledge the recognition 

. . ot DR_E.O signat. Potarlty of OREO 

' ¡s·-pro·g'rammable. Reset lntializes 
tnese linos to active high. OREO 
must be ma:ntained untilthe corre-

, spondinc OACK goes active. 

'DB0-087 1/0 D•t• Bus: The Data Bus lines are 
bid1rectionat three-state signals 
connected lo the system data bus. 
Tne outputs are enabled in the Pro-
gram condltion during the 110 Read 
to output the contents ol an Ad· 
dress reglster, a Status register, 
the Temporary register ora Word 
Count register lo the CPU. The out· AO-A3 
PUIS are disabled and \he inputs 
are read dunng an l/0 Write cycle 
when the CPU ls pro¡¡ramming the .. 
8237A control reg¡s\ers. Dunng 
DMA cyctes the most significan\ 8 
bits of lhe address are output onto 

l

the data bus to be strobed mto an 1 

~------'-----'C'-'-'-"-"c•-'-"c'c'c"cby AOSTB. tn mem· 

; 

2·53 

Type 

110 

1/0 

110 

1/0 

1 

Neme end Functlon 1 
ory·to-memory operat1ons, data i 
lrom the memory comes lnto the 
8237A on !he dala bus durmg the 
read·lrom-memory transler. In the 
wrlte-to-memory transler, the oata 
bus ou\puts place !he data into \he 
new memory locat!on. 

110 Read: 110 Aead Js a bidlrec· 
t!onalactive tow three·state line. In f 
the Id le cycle, U ls an Input control 
signa! useCl by the CPU toread the 
control reglsters. In the Active cy-
ele, 1\ ls an output control s1gnat 
usad by the 82J7A to access data 
lrom a perrpneral durlng a DMA 
Wrlle transfer. 

UO Wrlte: 110 Wrlte ls a bldirec· 
tlonal act!ve low lhree-state tina. In 
the Id le cycte, 1t is an Input control 
stgnat usad by the CPU to load In; 
tormatlon lnto the 8237A.In the AC· 
tlve cycte, rt ls an output control 
signa! usad by the 8237A to toad 
data to the perlpheral durtng • 
DMA Aead transler. 

End ol ~roeess: End ot Process Js 
an active Jow bldlrectlonat &lgMI. 
tnlormatlcn concerntng the com-
pletlon el DMA aerViees ls avall· 
able al the bldirectional EOP pin. 
The 6237A allows an &lCter"nal slg· 
oal to termínate en acti'Ve DMA 
servlce. Thi~ accompllshed by 
pulllng t~OP Input tow with an 
externa! EOP slgnat. The 8237A ~~-
so genera tes a pulse when the ter· 
minal count (TC) for any chann~ 
reached. Tnis generales en EOP 
~al which ls out pul throug~e 
EOP Une. Tne receotion ol EOP. 
e1ther interna! ., externa!, will 
cause the 8237A to termínate the 
servtce, reset tn.e request, end. il 
Autotnitialize is_enabled, to wrtte 
the base registers to the curren! 
reglsters olthat channel. The mask 
Dlt and TC bit In the status word 
will be aet tor the currently acttve 
channel by EOP unless the channel 
ls programmed tor Autoinlliahze.ln 
that case, !he mas k bit rema1ns un. 
cnanged. O~g merilory-to-memory 
transters, EOP wlll be output wnen 
!he TC lor channel 1 occurs. EOP 
should be lied high wlth a·pull-up 
reslstor 11 11 is nct usad lo prevent 
erroneous end of preces:; inputs. 

Addren: The tour least signllicant 
Bddress t1nes "' b!directional 
three-state signals. In the ldle cy-
ele they are lnputs and are u sed by 
the CPU lo adoress '"' regtster 
to be load e-e or read. In the Active 

1 cycte' they ate outputs and prov•ae 

l
the lower -4 btts ol the output 1. 

addrtss. 
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8237 A/8237 A-4/8237 A·S 

Table 1. Pin Oescrlpllon (Contlnued) 

Symbol Type Nam• and Fonctlon 

A4-A7 o Addre .. : The tour most signilicant 
addreu lines are thre~state out· 
pu\s anó previda 4 bi\S of address. 
These fines are enabled onlyduring 
\he DMA service. 

HRO o Hold Requaat: Thls ls the Hold Re-
Quest to !he CPU and ts 1.1sed to r• 
ouest control ol !he systam 'Ou~. 11 

'"' correspondlng mas k "' 
,, 

clear, the presence ol any valid 
OREC causes 8237A lo lsaua !ha 
HRC. 

DACKO.DACK3 o DMA Acknowledge; DMA Ac· 
knowledge is usad to notily the In· 
dividua! peripherals when one haa 
been granted a DMA cycle. The 
sense ol these lines is program· 
mable. Reset inilfaliles them to ac-
tive low. 

FUNCTIONAL DESCRIPTION 

The 8237 A block diagram lncludes the major logic 
·blocks and all of the interna! reglsters. The data ínter· 
connection paths are also shown. Not shown are the 
various control signals· between !he blocks. The 8237 A 
contains -344 bits of interna! memory In the form of 

.registers. Figure 3 liSis these registers by name and 
shows th'e size of each. A detailed descriplion of the 
registers and their functions can be found under 
Aegister Description. 

Nam• ••• Numbfr 

Base ACICiress Reglstefll 16 bits • 
Base Word Count Reg,Sier$ t6 bits • 
Curren! AOCI•ess Reg1sters 16 b1lS • 
Curren! WorCI Count Regiaters 16 otts ' Temoorary Address Register 16 bll6 ' Temporary Word C~fll Reg1ster 16 bits 1 
Status Registllf e b•ts 1 
Commano Reglster 8 bits 1 
Temporary Register 8 bits 1 
Mooe Regisuus 6 bils • 
Mask Aegister 4 bits ' Reauest Register 4 b!IS ' 

Figure 3. 8237A lntemal Registers 

The 8237A contains three baslc blocks al controllogic. 
The Timing Control. block generales interna! tlming and 
external control signals for the 8237 A. The Program 
Command Control block decodes the various com· 
mands given to \he 8237 A by the microprocessor prior 
to servicing a DMA Request. lt a!so decodes the Mode 
Control word used to select the type ot DMA during the 
servicing. The Priority Encoder block resolves priority 
contention between DMA channels requesting service 
simultaneously. 

The Timing Control block derives interna! timing from 
'the clock input. In 8237A systems this mpul wi\1 usually 

.... ,-.~~ :·::,; ':!-_! 

Symbol Type Name and Funcllon 

AEN o Addreu Enable: Address Enable 
onables the B·bil latch containing 
the upper 8 address bits onto tho 
'ystem address bus. AEN can also 
be used to disable othar system bus 
drivers during DMA translers. AEN 
is acti•·e HIGH. 

AOSTB o Addreu Strobe: The active high, 
"ddress Strobe is us&d 10 strobe the 
upper adoress byte into an externa! 
tatch. 

fmJ!\ o Memory Read: The Memory Read 
signa! is an active !ow three-state 
outpul u sed lo access data !ro m !he 
se!ected memory location during a 
DMA Raad or a memory-to-memory 
transler. 

MEMW o Memory Wrlte: The Memory Write 
is en actiVe low three-state output 
used lo write data lo the eelected 
memory location during a DMA 
Wrlte or a memory-to·memory 
transfer. 

be the o2 TIL clock from an 8224 or CLK from an 
8085AH or 8284A. For 8085AH·2 systems above 3.9 M Hz, 
the 8085 CLK(Oun does not satisfy 8237 A-5 clock LOW 
and HIGH time requirements. In this case, an· exlernal 
clock should be used to drive the 8237A·5. · 

. DMA Operation 

The 8237A is designad to operate in two major cycles. 
These are called Id le and Active cycles. Eacn device cy· 
ele is made up of a number of stateS. The 8237 A can 
assume seven separate states, each composed of one 
lull clock period. State 1 (SI) is the inactivo state. lt ls 
ente red when the 8237 A has no va lid DMA requests 
pending. While in SI, the DMA controller is inactiva but 
may be in the Program Condition, being programmed by 
the processor. State SO (SO) is the first state of a DMA 
service. The 8237A has requested a ho!d buf tha pro· 
cessor has not yet returned an acknowledge. The 8237 A 
may still be programmed until it receives HLDA from the 
CPU. An acknowledge from the CPU .will signal that 
DMA transfers may begin. 51, 52, 53 and 54 are the 
working states of the DMA service. tf more time is 
needed to complete a transter than is available wlth nor· 
mal timing, wait states (SW) can be insertad between 52 
or 53 and 54 by the use of the Ready line on the 8237A. 
Note that the data is translerred directly from the 110 
device to memory (or vice vefsa) with IOR and MEMW (or 
MEMR and IDW) being active at the same time. The data 
is not read into or driven out of the 8237 A in 110·10· 
memory or memory·IO·IIO DMA transfers. 

Memory-to·memory transfers require a read·from anda 
write·to-memory to complete eacl) transfer. The states, 
which resemble the normal working states. use two 
digit. numbers lar identification. Eight states are re· 
quired for a single transler. The first four states (5.11, 
512, 513, 514) are used lar the read-from·memory half 



8237 A/8237 A-4/8237 A-5 

and the las\ lour states (521, 522, 523, 524) lar the write­
:o-memory hall of the transler. 

tOLE CYCLE 

wnen no channel is requesting servlce, the 8237A will 
entt::r the ldle cycle and perlorm "SI" states. ln this 
cycle the 8237A witl sample !he DREQ-Iines every clock 
cycle to determine ll any channel is requesting a DMA 
service. The device wll1 al so sample es, tooking lar an 
attempt by the microprocessor to wrlte or read the Inter­
na\ registers ot the 8237A. When C5 ls low and HLDA ls 
1ow, the 8237A enters the Program Condltlon. The CPU 
can now estab!ish, changa or inspect the Interna! deflni­
tion of the part by reading from or wrltlng to !he Interna! 
registers. Address Hnes AO·A3 are inputs to thEi devlce 
a:-~d select whlch regislers will be read or written. The 
i5A and f6W lines are used to select and time reads or 
writes. Oue to the nurñ'bér'·ánd sizé'ol the Interna! regis· 
ters, an interna! ftip-flop is used to generate an addl­
tionat bit of address. Ttils bit ls used to determine the 
upper or lower byte ol the 16-bil Address and Word 
count registers. The ftip-flop ls reset by Master Clear or 
Re se t. A' separata sollware command can al so reset this 
flip·flop. 

Specia! soltware commands can be executed by the 
B237A in the Program Condilion. These commands are 
decoded as sets of addresses with the CS and IOW. The 
commands do not make use. of the data bus. lnstruc· 
Hans lnclude Clear FirsULast Flip-FLop and Master 
Clear. 

ACTIVE CYCLE 

When !he 8237 A is in the Id le cycle and a non-masked 
channei requests a DMA service, the devlce will output 
an HRQ to the microprocessor and enter !he Active cy­
c!e. tt is in this cycle that the DMA service wlll take 
place, in one of four modes: 

Single Transler Mode - In Single Transfer mode the 
device is programmed to make one transfer only. The 
word count wlll be decrementad and the address dec­
rementad or incrementad fol\owlng each transter. When 
the word count •·rolls over'' from zero to FFFFH, a Ter­
minal Count (TC) witl caúse an Autoinilialize if !he chan­
nel has been programmed lo do so. 

OREO must be held active until OACK be comes active In 
order to De recognized. 11 OREO is held active through· 
outthe single transfer, HAO wlll go inactiva and ralease 
!he busto the sYstem: lt'~ili again po active and, upon 
receipt ol a new HLOA, ciriOth9r Si.ngte transfer wlll be 
pertormed. in SOBOA, 8085AH, 8088, or 6086 system this 
will ensure one full machine cycle execulion between 
DMA transfers. Oetalts ot timing between the 8237A and 
other bus control protocols wlll depend upon the char· 
acteristics of !he microprocessor involved. 

Block Transfer Moda - In Block Transler mode the 
device is actlvated by OREO to contlnue maklng trans­
fers ouring lhe sarvice until a TC, causad by word count 
going to FFFFH, oran externa! End of Process (EOP) is 
encountered .. OREO need only De he lo acllve untll OACK 

becomas active. Again, an Autolnltiallzatlon wlll occur 
at lhe end of the service JI the channel has been pro­
grammed for 11. 

Demand Trnnsfer Moda- In Demand Transter mace the 
device ls programmed to continua maklng translers 
un·ti! a TC ore)( tamal EOP is encountered or until OREO 
goes Inactiva. Thus transfars may contlnue untilthe 110 
device has exhaustad its data capaclly. Alter the 110 
device has hada chanca lo catch up, the DMA servlce ls 
re-establlshed by means ol a OREO. Durlng the time 
between services when the microprocessor ls allowed 
to operate, the lntermadlate values of address and word 
counl are stored In !he 8237A Curren! Address and Cur­
ren! Word Count reglsters. Only an EOP can cause an 
Autoinitlallze at the end of ttie servlce. EOP ls generated 
elther by TC or by an externa! signa\. 

Cascad e Mod~-This mode is u sed to cascad e more than one 
8237A together for simple system expansion. The HAO and 
HLDA signals· Ir o m !he additionaf 8237 A are connected to the 
OREO and DACK signals ot a channel of the initiai 8237A. 
This allows the DMA requests of the additional device to 
propagate through \he prioriJy network circuitry o! the preced­
ing devlce. The priority chain is preservad and the new de vice 
mus! wait lar its turn lo acknowledge requests. Since !he 
cascada channel ot the inltial 8237A is used onty for prior­
itizing !he additional device, it does not output any address 
or control signals of its own. These could conf!ict with the 
outputs ot the active channel in the added device. The 8237 A 
wi!l respond 10 OREO and DACK but all othr~r outputs except 
HAO will be disablcd. The ready input is ignored. 

Figure 4 shows two addltlonal devices cascaded in loan 
ln!tlal devlce using two of the previous channels. This 
forms a two leve! DMA system. More 8237 As could be 
added al the second level by uslng the remafnlng chan­
nels ot the first level. Addlt!onal devlces can also be 
added by cascading lnto the channels of the second 
le'Yel devices, forming a thlrd leve!. 

,_o lfVU 

MICIIO,IIOClSSOR 
1$Tl[V[l 1237A 

1- "' O~fO 1- "" 
1---- HI.OA ~ACK 1--- HUiA 

antA 

ouo 1- "" 
DAC~ r---- HlDA 

IHITIAl DEVICE Ul7A 

ADDITIO,.Al 
OH ICES 

Figure 4. Cnscaded 8237As 
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TRANSFER·TYPES 

Each ol t~e three 8ctwe .tranSier modes can perlorm three 
different types of trañSfers. These are Aead, Write and Verify .. 
Wriie trans!ers move data lrom and 1/0 device to !he memory 
by activating MEMW and TOtt Aead translers move dala trom 
memory toan 1/0 device by activating MEMA and fOW. Verify 
translers are pseudo transfers. The 8237A operates as in 
Read or Write transters gen.erating addresses, and responding 
to EOP, etc. However. !he memory and 1/0 ~antro! lines all 
rema in inactive. The ready input is ign·ored In verify mode. 

Memory·to--Memory-To perlorm block moves of data from 
ene memory address space lo another with a minimum of 
program effort and time, the 8237 A includes a memory·IO· 
memory transter leature. Programming a bit iry the Command 
register selects channels O lo l to operale as memory-to-. 
memory transter channels. The transfer is initiated by setting . 
the software OREO tor channel O. The 8237A requests a DMA 
service in the normal manner. Alter HLOA is true, the device, 
using tour stale translers in Block Transter mode, reads data 
lrom !he memory. The channet O Curren\ Address register is 
the source for the address u sed and is decremented or in ere· 
mented in lhe normal manner. The data byte read from the 
memory is slored in the 8237 A interna! Temporary register. 
Channel 1 then performs a lour·state transfer of the data from 
the Temporary register to memory using the address in its 
Curren! Address register and incremenling or decrementing it 
in the normal manner. The channel 1 curren! Word Count is 
decrementad. When !he word count of channel 1 goes lo 
FFFFH, eTC is generated causing an EQ15 output terminating 
the service. 

Channel O may be programmed to retain the same ad· 
dress foral! transfers. This allows a single word to be 
written to a block. of memory. 

"'·" ·i"l~:~.t· •tt¡ 

The 8237 A wlll re~Pónd to externa! EOP signals during 
memory·to-memory transters: Data comparators In 
block. search schemes may use this input to termínate 
the service when- a match is found. TM tlmlng ol 
memory·to·memory transfers ls found in Figure 12. 
Memory·to·memory operations can be detected as en 
active AEN.with no DACK outputs. 

Autoinitialize-By programming a bit in the Mode register, a 
channel may be set up asan Autoinitiatize channer. Ouring 
Autoinitialize initialization. !he original vatues of lhe Curren! 
Address and Curren! Word Count regislers are automatical!y 

· restored !ro m !he Base Address and Base Word count register:. 
of that channel tollowing rnP. The base regi::;\ers are loaded 
simuttaneously with lhe curren! registers by the micropro­
cessor and remain unch_anged throughoui the DMA service. 
The mask. bit is not alterad when the channel is in Autoinltialize. 
Following Autoinittalize the channel is ready lo perlorm 
another DMA servtce, without CPU intervention, as soon as a 
va lid DREO is detected. In arder lo Autoninitialize both chan· 
neis in a memory.to-memory transfer, both word counts should 
be programmed identically. 11 interrllPied externa'ly. EOP 
pulses should be applied in both bus cycles. 

Priority-The 8237 A has twÓ types ol priority encoding avail­
able as sottware setectable options. The hrst is F1~;ed Priority 

which fixes the channels in priority arder based upon the 
desccnding value o! their number. The ctiannel w1th \he lowesl 
priority is 3 fottowed by 2, 1 and the highest priority channel, 
O. Atter the recognition ol any ene channel for service, !he 
other channels are prevented lrom inlerterring with that ser~ 
vice until it is completad. 

The second scheme is Rotating Prior!ty. The las! chan· 
nel to gel service becomes the lowest prlority channel 
with !he others rotating accordlngly. 

highest 

towe;lt 

'" Serrltl O · 2 ..._ aervtee \3 -4-- aervle~ 
1 ...._ service' 3 -.- reQoeat O · 

2 \0 . 1 . 

3 ' 2 

Wilh Rotating Priority In a single chip DMA system, any 
devlce requestinQ service is guaranleed to be recog· 
niz.ed alter no more than three higher priorlty services 
have occurred. This prevents any one channel from 
monopolizing the system. 

Compressed Tlmlng- In arder lo achieve-even greater 
throughput where system characterlstics permH, the 
8237A can compress the transler time to lwo clock 
cycles. From Figure 11 it can be seen that state 53 ls 
used to extend the access lime of !he read pulse. By 
removing state 53, !he read pulse width is made eQual to 
the wrile pulse width and a transfer consists only of 
stale 52 to change the address and state 54 lo perform 
the readlwrite. 51 states will still occur when A8-A15 
need updating (see Address Generation). Timing lar 
compressed transfers is found in Figure 14. 

Address Generatlon - In arder lo reduce pin count, the 
8237A multiplexes lhe eight higher arder address bits 
on lhe data lines. 5tale 51 is used to output \he htgher 
arder address bits lo an externa! latch lrom which they 
may be ptaced on the address bus. The falling edge of 
Address 5trobe (AD5T8) is u sed to load these bits from 
the data llnes lo the latch. AdcÚess Enable (AEN) is u sed 
to enable the bits ante the address bus through a three­
state enable. The lower arder address bits are output by 
the 8237A direcl!y. Unes AO-A7.should be connected to 
the address bus. Figure 11 shows the time relationships 
between CLK, AEN, A05T8, 080-087 and AO-A7. 

During Block and Oemand Transfer mode services, 
which include mulliple translers, the addresses gener· 
aled will be seQuentia!. For many translers the data held 
in the externa! address lalch wlll rema in th"e same. Thls 
data need only change when a carry or borrow lrom A7 
to AB takss place in the normal sequence al addresses. 
To save time and speed transfers, !he 8237A executes 
51 states only when updating of A8-A15 in the tatch ls 
necessary. This means lar long services, 51 states and 
Address 5trobes may occur only once every 256 trans· 
fers, a savings ot 255 ctock cycles ter each 256 
trar1sfers. 
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REGISTER DESCRIPTION 

Curren\ Addreas Reglster - Each channet has a 16-blt 
curren! Address register. Thls reg!ster holds the value 
of the address u sed durlng DMA transfers. The address 
ls automatica11y Incrementador decrementad alter each 
transfer and the intermedlate vaiues of \he address are 
stored in the Curren\ Address reglster durlng the trans· 
fer. This register ls wrltten or read by the mlcre> 
processor in successive B·bit bytes. 11 may_ al so be relnl· 
tialized by an Autoinitialize back to lts_2!!glnal value. 
Autoinltialize takes place only alteran EOP. 

Current Word Reglster- Each channel has a 16·blt Cut· 
rent Word Count register. This reglster determines the 
number o! translers to be performed. The actual number 
ol translers w!H be ene more than the number pro­
grammed In the Curren! Word Count reglster (l.e., pro­
gramming a count of_100 will result in 101transfers). The 
word count is decrementad afler each transfer. The 
intermediate val u e of \he word count is stored In the reg· 
ister during the transfer.' ~hen the value In the register 
goes from zero to FFFFH;-a TC wlll !:le generated. This 
register is loaded or read in successive B·blt bytes bY 
the mlcroprocessor in the Program Condltlon. Follow· 
ing the end of a DMA service it mayal so be reinltialized 
by an Autoinitialization back to lts original value. Auto· 
inltial!ze can occur only when an EOP occurs. lf it is not 
Autoinitialized, this register will have a count of FFFFH 
alter TC. 

Base Address and Base Word Count Reglsters - Each 
channel haS a pair of Base Address and Base Word 
Count registers. These 16·bit registers store the original 
va\ue of their associated curren! reglsters. Durlng Auto­
initiatize these values are used to restare the curren! 
registers to their original values. The base registers are 
written slmultaneously with !he ir correspondlng curren! 
register In B·blt bytes In the Program Condition by the 
microprocessor. These registers cannot be read by the 
microprocessor. 

Command R8Qister - This 8-bit register controls the 
operation of the 8237A. 1\ is programmed by the micro­
processor ln the Program Condition and is cleared by 
Reset ora Master Clear instruction. The following table 
lists the function of the command biis. See Figure 6 ·lar 
address coding. ·· 

Mode Register - Each channel has a 6-bit Mode regís­
ter associated with it. When the register ls belng written 
to by the microprocessor in the Program Condilion, bits 
O and 1 determine whlch channel Mode regis_ter is to be 
written. 

Request Re!jister- The 8237A can respond lo requests 
lor DMA service whicti-are:Jni!iated by soltware as well 
as by a DREO. Each channel has a· request bit associ· 
ated with it in the 4-bil Aequest register. These are non­
maskabte and subject to prioritization by the Priority 
Encoder network. Each register bit is se\ or reset sepa-

Commend Reglster 
711.4132 1 
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1 1 
o MemOI"f'·lo-memory dlllble 

~·lo-memory e11abte 

~ 
o Ct-.nnet OaddreGI holt! dlaabta 
1 Cl'lllnnet O eddren l'lold lllable 
X u bit o-o 

1 o Comroller enable 
Controtter dlsable 

1 
1 

o Normal Uml11g 
1 Compressed Umt11g 
X 11 bll Oo:1 

1 o •FI•ed prlorlty 

' Aota\in¡¡ prlol1ty 

f o Late wrlte selecllon 
1 EJUiflded writo .. teellon 
X u bit 3 .. 1 

1 DAEO aenu active hlgh 

' OREO sense acllve tow 

o OACK sonu active tow 
OACK: aen" ac;ti'fll l'llgh 

Mode Register 
7 6 5 4 3 2 1 O ,...__81\Numbar 

-- -
~ 

()() Cl'lannel O seltc\ 
01 Channel 1 tJelect 
10 Cl'lannel 1 setac\ 
11 Cl'lan11el 3 $OIOCI 

()() Verify transler 
01 Wrlte transfer 
10 Ru.d lransfer 
11 tlle¡¡at 
XX lfbits6and7•11 

o Autolnitlal!utlon dlaablo 
Autolnitiallzatlon enabto 

o Adaren incremonl aalect 
1 Address decremant telect 

()() Demand mochil aetecl 
01 Single mOde setect 
10 Block mode aelact 
11 Cascade modo aeloct 

Request Reglster 

1 6 5 4 3 2 1 o -euNumtt.r 

-.,­
Con'\ Caffl 

L_ _ _, o 

Salf!CI ChaiiNII 0 

Setecl channol 1 
Setecl channol 2 
SoteCt channel J 

Resol reaue51 b\1 
Set reéwest b!l 

ratel)' under software control or is cleared u pon genera· 
tion ot a TC or exterr.al EoP. Thé -entire register ls 
cleared by a Reset. To set or reset a bit, the software 
loads the proper form of the data word. See Figure 5 for 
register address coding. In order-to make a software re­
qwest. !he channel mus! be in Block Mode. 

/ 

JIJllE DMA 
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Mask Reglster- Each <:.hannel has associated with 11 a 
mask bit which can Ue set to disable lf'le incoming 
OREO. Each mas k bit is 5el when its assoclated channel 
p'roduces an EO'P lf the channells not programmed for 
Autoinitialize. Each bit ol !he 4·bll Mask register may 
al so be set or el ea red separately under soltware control. 
The entire register ls also set by a Reset. Thls dlsables 
all DMA requests until a clear Mask register lnstrucllo·n 
allows them to occur. The lnstructlon to separately set 
or clear'ihe rnask.blts is !Hmilar in lorm lo that u sed with 
the Request regi'Sú~r'. se~· Figure 5 lor instrucUon ad· 
dressing. · 

Oon't Care 
Select channel O mask bit 
Select crumnel 1 mask tllt 
Stt+oct channel 2 mask bU 
Select cl"lanrl.el 3 mask bit 

Clear mask bll 
Set mask bit 

AH tour bits of the Mask register may also be written 
with a single command. 

R&glller O'"t1Uor\· es IOR 

Command Write " 1 

""'' Write o 1 
Aeouesi' Wrj¡e;·,, o :ft. ~ Mas~ Se!/Ahitt", " Mas~ Wrlte o 1 
Tempvra..., Read o o 
Status Aead " o 

crear channett muk b1t 
Sal channel 1 mas~ bit 

Clear channel 2 mask bit 
Set channel 2 mask D!t 

Clear channel 3 mask DI! 
Set cnannel 3 mask 011 

Slgnall 

IOW A3 "' Al 

o 1 o o 
o 1 o 1 
o 1 o o 
o 1 o 1 

o 1 1 1 
1 1 1 o 
1 1 o o 

Figure S. Oeflnllien of Register Cedes 

AO 

o 
1 
1 
o 
1 
1 
o 

Status Register- The Status register is available to be 
read out ot the 8237A by the microprocessor.lt contains 
intormation about the ~tatus ol the devices at this point. 
This information inclUUos which channels have reached 
a terminal count and which channels have pending DMA 
reouests. Bits 0-3 are ~et every time a TC.is reached by 
that channel oran exttHnal E6P is aPptied.'These btts, 
are cleared upon Resl\1 anc on each Status Read. Bits 
'-7 are set whenevet their corresponding channel is 
reouesung service. 

7 • 

1 1 
' . ' 1 t -entt...,~ 

1 1 

11 L= 
t · Cl\a ... r~ : '""'' reaeheó TC 

c~ .. -.-.e ~ ru.s raached TC 
C111..,..,. 4 ..._, reacl'led TC · 
Cl\al'lne: ~ l"ln 18Bcl'led TC 

Ct\&nne G request 
Cr.ar.ne 1 requesl 
Cl\anne· 2 reqvell 
Ct~a"'nr 3 r~vest 

Temporery Roglster- T!'le Temporary register ls US6d 
to hold data during me!":'"oOry·to·memory transfers. Fol· 
lowlng the completion :.~ the trans!ers, the last word 
moved can be read by t"'e microprocessor In the Pro­
gram Conditlon. The Te:T.;>orary re¡;ister always con· 
tains the last byte trans'e•red in the previous memory­
to·memory operation. un!ess cleared by a Reset. · 

Software Commands- Tno::s.e are additional special software 
commands which can be E:tE:cuted in !hE: Program Condition. 
They do no! depend on a!'lt s:>ecilic bit pattern on the data 
bus. The three software c:.:-nmands are: 

Clear First!L8sr FfipoFiop: This command is executed 
prior to writinQ or reao1:-.g new aóoress or woró count 
inlormation to the 8237A. This initializes the fliP·tlop 
toa Known state so mat subseQuent accesses to reg­
ís ter contents by tne microprocessor wlll address 
upper and lower bytes in the correct sequence. 

Master Clear: This software instruction has the same 
eflect as the hardware Aeset. The Command, Status, 
Aequest, Temporary. and lnternal First/Last Flip·Fiop 
registers are cleared and the Mask register is set. The 
8237A will ent~r the ldle cycle. 

Clear Mas k Register: This command clears tne mask 
bits of all four channels, enabling them to accept 
DMA requests: ' 

Figure 6 lisis the address cedes lar the software com· 
mands: 

A) A~ Al AO 1011 IOW 

R .. d SI•'"' l'logo01o• 

W!tlo Commood Roooooor 

lllegol 

1 G w"'• Roo,..o• Rog,.!o• 

"'•o•• 
w .. ,. s.,o,. ..... ~ R•o••••• 8rt _ .. 

·o Wr!lo !ollud~ l'logoliOI 

llloQol 

Clo" 8yoo Po•noo• F~ooJfOp 

........ c •••• 

l>legO' 

W!!!• An "'••• Rog"'"' 11~• 

Figure 6. Software Command Cedes 
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,;. 
Sl~l1 

Chan'"l R~later Op.rttlon 
es IOR IOW ., ., .. AO 

lnt&mel Fllp-Fiop 

o Bue &nd Curren! Adoelress Wrlte o 1 o o o o o o 
o 1 o o o o o 1 

Currer1t Addr111 , ... o o 1 o o o o o 
·O o 1 o o o o 1 

S.n and Current Wotd Count Wrlte o 1 o o o o 1 o 
o 1 o o o o 1 1 

Currt~nt Word Count Read o o 1 o o o 1 o 
o o 1 o o o 1 1 

1 B•se and Curren! Addren Wrlte o 1 o o o 1 o o 
o 1 o o o 1 o 1 

Curren\ Addreu """ o o 1 o o 1 o o 
o o 1 o o 1 o 1 

Base ano Curren! WorrJ Counl wrue o 1 o o o 1 1 o 
o 1 o o o 1 1 1 

Curren! Word Count Rud o o ' o o 1 1 o 
o o 1 o o 1 1 1 

2 Base and Curren! Address Write o 1 o o ' o o o 
o 1 o o 1 o o 1 

Curren! Addreu Reed o o 1 o 1 o o o 
o o 1 o 1 o o 1 

Base and Curren\ word Count Wrlle o 1 o o 1 o 1 o 
o 1 o o 1 o 1 1 

Currer'll Word Counl !l&ad o o 1 o 1 o 1 o 
o o 1 o 1 o 1 1 

3 Bue and Current Adoren Wrlle o 1 o o 1 1 o o 
o 1 o o 1 1 o 1 

i 
Current Add1en Rlild o o 1 o 1 1 o o 

o o 1 o 1 1 o 1 

• Bale and Curren_! word Counl Wrlte o 1 o o 1 1 1 o 
.~-

,j ·~··. .;,. o 1 o o 1 1 1 1 

Curren! Woró Count Read o o 1 o ' 1 1 o 
o o 1 o 1 1 1 1 

Figure 7. Word Count and Address Reglster Command Cedes 

PROGRAMMING 

The 8237A wlll accept programming from the host proc· 
essor any time that HLDA is inactiva; this is true even lf 
l:iRO is active. The responslbility of the host is to assure 

. that programming and HLDA are mutual!y exclusive. 
Note that a problem can occur if a DMA request occurs, 
on an unmasked channel while thc 8237A is being pro­
grammed. For instance, the CPU may be starting lo 
reprogram the two byte Address register of channel 1 
when channe! 1 receives a DMA request. lf'the 8237A is 
enabled (bit 2 in the command register is 0) and channel 
1 is unmasked, a DMA service will occur afler only one 
byte· ol the Address register has been reprogrammed. 
This can be avoided by disabling the controller (setting 
bit 2 in the command register) or masklng the channel 
befare programming any other registers. 0nce the pro· 
gramming is complete, the controller can be enabled/un· 
masked. 

Alter power·up it is suggested that all internallocations, 
especially the Mode registers, be loaded with sorne 
valid value. This should be done even if sorne channels 
are unused. 

....... ... ,_-_·· 
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A0-A.7 
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AG-A7 
AB-At!i 

WO-W7 
WB-WIS 

WO-W7 
W&-W15 

A0-A7 
Ali-AIS 

AG-A7 
A6-A15 

W>-W1 
WS-WtS 

wo.Wr 
WB·WIS 

AG-A7 
A8-At5 

AO-A7 
AB·A15 

wo-wr 
WB-Wt!i 

W>-W7 
W8-V115 

A0-A7 
AS-Al S 

AQ..A7 

AB-415 

W>-W7 
W8-Wt5 

W>-W7 
W8-W15 
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APPLICATION INFORMATION 

Figure 8 shows a convenlent method for configuring a 
DMA system wlth the 8237A controller and an BOBOAI 
8085AH mlcroprocessor system. The multimode DMA 
controller issues a HAO to the processor whenever 
there ls at least one vaHd DMA request !ro m a perlpheral 
devlce. When the processor repUes wlth a HLDA slgnal, 
the 8237 A takes control of !he address bus, the data bus 
and the control bus. The address for the first transfer 

··- .":-• . 

operaUon comes out In two bytes - the leas! signlt~ 
cant B bits on the elght address outputs and the most 
significan! 8 blts on the data bus. The contents of the 
data bus are then latched lnto the 8282 B·bit latch to 
complete the lull 16 bits ot the address bus. The 8282 Js 
a hlgh speed, B·bit, three·state latch In a 2D-pln package. 
Alter the lnltlal transler takes place, !he latch is updaled 
only alter a carry or borrow is gener8ted In !he least slg· 
!"'lficant address byte. Four DMA channels are provlded 
when one 8237A is used. 

¡&,ODIIESS 8US AD·AU ) 

AO.A15 

BUS EN 

HLDA HLOA 

HOLD ,.. 

"" 
CLOCK 

IIESET 

¡;m;jR 

"""' ""' ro;o 

1 

O!IC-087 . 
. -

' . 

~ 

~ f--

l • 
1 

"" ¡&,D-Al ••• .u " ADSTB 

"'" i ¡ . . ~ ~ ll ~ u • o . o o 

1 1 t·t· 
. 

SYSTE"' DATA DUS 

Figure 8. 8237A Syatem Interface 
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ABSOLUTE MAXIMUM RATINGS• 

Ambient Temperatura under Bias .... , .... o•c to 1o•c 
Slorage Temperatura . . . ... ;·- 65"C to + )SO"C 
Voltage on any Pin with 

Respect lo Ground , , , . . . ..... -0.5 to 7V 
Power Oissipation . , . . . • . . . .. 1.5 Watt 

'NOTICE: Stresses sbove those listad under "Absoluta 
Maximum Ratings" me y cause permanent dsmage ro the 
device. This is a stress rating only and tunctional opere­
tlon al the device at these or any other conditions above 
those indicated in the operational sections o/ this spec/li­
cation is not impl1ed. Exposure to absoluta maximum 
rating conditions for extended periods me y sflect device 
reliabi/ity. 

D C CHARACTERISTICS iT - O'C lo 70'C V ce= 5 OV- 5"o. GND- OV) ,. - -

S y m bol Para meter M in. 1 Typ.!'l Max. Unit Test Conditions 

V oH Outpu\ High Voltage 2.4 V . loH = -200 IJA 

3.3 V loH = -100 11.A 1HAO Onty) 

VoL Output LOW VoltaQe 40 V !oL" 2.0mA (data Bus. EOP~ 
loL = 3.2mA (o\her ou\puts) 
lo~= 2.5mA (ADSTB) (Note 8) 

v," Input HIGH Voltage 2.0 V ce+ 0.5 V (NoteB) 

VIL Input LOW Voltage -0.5 0.8 V 

lu Input load Curren\ •10 ,A ov!; v,N ~ Vcc 

leo Output Leakage Curren! ·10 "' 0.45V ~ VolJT -<. Vcc 

lec VccSupply Curren! 110 130 mA TA = +25°C 

130 150 m A TA=ooc 

Co Output Capacitance 4 8 pF 

e, Input Capacitance 8 15 pF fe = 1.0 MHz. Jnputs = OV 

C,o l/0 Capacitance 10 18 pF 

NOTES; 
1. Typical vetvu ere lor TA • 25"C. nom.nal s~pply vonage and nominal proeeu1ng parameters. 

2. mpvttimmg paramete~ anvme tr&ntiiiOn limes lo 20ns or ten. waveto1m meas~rement pomts tor botn 1np~1 and o~tP~IIIgnaiSIIII 2.0V tor HIGH 
lnd O.SV lor LOW. ~nlen O\herw11e noted. 

3 a~tpvttoading os l TTL gate plus l~OpF capacitance. unten otnerw1~e noted 

4. Tl'le net IOW or MEMW PulSe Wld\Pl 101 norm111 w111e w1110e TCY·tOOru anc ror extended w111e will ce 2TCV-100 ns. The net iOR or MEMA pulse 
,.1dth tor normal reld wUI be 2TCY·50 ns and tor comp•essed read willoe TCY·50 ns 

5. TOO 1s 5pecitoed lor two d1!1etent outpvt HIGH levet&. TD0111 mea$ured at 2.0V. TD02 rs measurec al 3 JV T11e v~lue tor TD02 assume¡ an 
extemal 3.3KO puii·VD ~~~-~~.I..O':~OnMcle~.('om HAO lo Vr;;c· 

6. O~'! EO 11"10u1o toe helo acuve un!ll OA.CK is rttutned. 

7. OI'IEO ~nc DACK $1Qnals may be aCto•e high 01 active low Timing r;l1agrarn5 a~sume me active h1gn rnode 

8. The •a•ues ot v0 , and_Y1., have t>ean chanped trom 1r>e 1985 sCleCihcar,on ro allow more oesogf"l m1lf91n 

9 Successwt rn.OIIn0'/01 wflle oper"1ons oy !he e•H!'t"ar processor lO oro¡¡:r~m or @•amine tne con11olle1 :nu11 be !I'Tied tO ~110\"' a! leU\600 n~ tOr ;ne 
S237 A. atlent 500 ns !or lhe S237 A.·4 anc atleut 400ns !or !he 8237A·5.as recovery lime Oelwe,¡n ac11ve 1ead 01 writt putuu Tne u me recovery u me IS 
oeedeo t>etween ao active reac or wr1te pulse lotlowec:: oy ~DMA t1anster. 

10 EOP ts an open collector output. Tr111 parameter assumes 1he presente o! a 2.2K Pullup 10 V ce· 
~t. ~ ... 51s an input uiat should atways ce at elogie hogn te•el. An mteroal Pull-uo reststo• will establlsr"l a rog1c P11gn wP!eotne [llh 1S 1e111101111ng. 1\11 

recommenoeo r"lowever.tnat [11n 5 De t•ed 10 V ce· 
12. Outpur LOatl•ng 0" tne O~ta Bus os ¡~, 1 G~te plus lOOpF ca.'lat11ance 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

IHP\.ITIO\.ITPUT 

" u 20 

>TEST POINTS < 
0.1 0.1 

us 

A C t ($ToN(; I'<I'UT$ A<tl Oh•vf "-A' :> •v fQR A LOGIC ' A'<C' O·~\' fOil 
A tOC•C '' TIMIN(; MlASUFifM(NTS AFIE MAQ( Al lQV '01>. A ~OQIC ·¡ 
""0 (• 8V fQH • LOC!C 0 INOl<' 21 
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A.C. CHAflACTERISTICS-DMA (MASTER) MODE (T,=o·c to ?O"C, 
Vcc= +5V:t5%,GND=OV) 

8237A 8237A--4 8237A·5 
Symbol Parimeler Min. Max. M In. Max. M in, Max. Unlt 

r N HIGH lrom CLK LOW IS: ~:ay lime 300 225 200 "' 
I·N LOW lrom CLK HIGH :S. :)e¡ay Time 200 150 130 "' 
IrA Ac!ive to Float Detay l•:r C:,.K HIGH tSO 120 90 "' 
¡:-AD or WAITE Float tror-r. ::._.- MIGH ¡ 1 ISO 1 120 120 "' 
H Active lo Float Delay !ro- :_r: HIGH l 1 250 ! t90 170 "' 
rrR lrom REAO HIGH Hor: ':'.-.t ! TCV-100 1 • TCY-100 .TCY-100 ns 

1.1 lrom ADSTB LOW Hol:- -·'!: 
' 

40 1 ! 40 1 30 ns 

IIA lrom WR!TE HIGH Ho•: 7·-.~ 

' 
TCY-50 i .TCY-50 1 TCY-50 " 

fiCK Valio trom CLK LOV. A 21.Trme (Nore 7) 1 1 250. \ 220 170 ns 

;·ii>HIGH lrom CLK HIGH De•t: -:--~!Note 10) 
1 : 250 1 t90 t70 ns 

'rP LOW lrom CLK HIGH De.!., ---~ 1 250 t90 170 ns 

1111 Stable lrom CLK HIG~ 1 250 t90 170 " 
'H to AOSTB LOW Setup -:- •. -.t ! tOO 1 too tOO ns 

·rock High Time (Transitro-.s s: ~C. ns) : t20 • tOO so os 

·r"ck LOWTime {Transit1o~s r; ;::¡ ns) 1 150 110 68 ns 

·t,~<. Cycte Time : 320 250 200 "' 
"LK.HIGH to RifAD orWR:':"g -....o.v Delay {Note 4) 1 270 200 190 "' 
EAD H!GH from CLK HtG~ !So&; DetayTime ! 

1 1Jote4) 270 2t0 190 "' 
ruTE HIGH from CLK Ht~~ rs,.:¡ OelayTime 

i ~ote 4) 200 ISO t30 "' 
1 t60 1>0 t20 ns 

tAQValid from CLK HIGr' :i-e'a"{Time (Note 5) 
1 190 t20 "' 250 

TN2 

TE~S r flP LOW trom CLK LOO'~:.-;; Time 1 60 45 1 •o "' -
llP Pulse Width 1 300 225 220 "' 

TEPW 

UA Ftoat te Active Dela) ~-~~ C:..K HIGH 1 250 190 170 "' --,, 
EAO or WR!TE Active !ro- :;_-: HlGH 1 200 tSO 150 "' 

1FHioat to Acli~e Delay ~·~- ':'-.K HIGH 1 300 225 1 200 ns 

ILDAValid to CLK HIGM Se::;; ":"1me i tOO 75 l. 75 "' 1 -
>pul Data lrom MEMA Hl:3- rl~IC Time : o o 1 o 1 "' 
>put Data to MEMA HIG- ~::;:.Time 1 250 190 1 •i 170 1 " 
'utput Data lrom MEMW ..,,::;-. Hotd Time ' 20 1 20 1 1 tO 1 ns 1 

'"tput Data Va lid te MEtN, ..¡;';,H i 200 1 t25 1 ' t25 1 "' -
f"lf.O to CLK LOW (SI. S'- S'!:·J;J Ttme (Note 7) ! o 1 o o 1 os 

11\ lO AEADY LOW Hale 7!'T1t ' 20 i 20 i 20 "' 
LADY te CLK LOW Setu;; ;,m<:: 1 tOO 1 60 1 60 os 

tiSTB HlGH trom CLK rtt:-' úetayT1me 1 ' 200 1 150 1 t30 os 
' 

llSTB LOW trom CLK HIG-' ::ltlayTime i 1 140 1 110 1 i 90 "' .. 
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A.C. CHARACTERISTICS-PERIPHERAL (S LAVE) MODE ITA • o•c to 70'C. V ce. s.ov "5%. 
GND • OV) 

Symbol Parameler B237A B237A-4 8237A-5 'Onlt 
M In. M u. M in. Max. M In. Max. 

TAR ADA Val1d or CS LOW lo READ LOW 50 50 50 "' 
TAW AOAValid to WRITE HIGH Setup Time 200 "o 130 "' 
TCW CS LOW lo WRITE HIGH Setup Trme 200 150 130 "' 
TDW Data Va lid to WRITE HIGH Se'1up Time 200 150 130 "' 

• TAA AO"' or CS l'!old fro_m AEAD HIGH o o o "' 
TROE Data Access rrom READ LOW ~Note t2) 200 200 140 "' 
TADF ' DB Flo-at Delay trom AEAD HIGH 20 tOO 1 20 100 o 70 "' ' 
TASTO Power Supply HIGH to AESET LOW Setup Time 500 ' 500 500 "' 
TRSTS RESET to Ftrst IOWA 2TCY 2TCY 2TCY "' 
TASTW RESET Pulse Widlh 300 300 300 "' 
TRW READWidth 300 i 250 200 "' 
TWA 1 ADA lrom WRITE HIGH Hold Time 20 1 20 1 20 1 "' 

.TWC 1 CS HIGH trom WRITE HIGH Hotdlime 20 20 1 20 1 "' 
TWD 1 Data lrom WRITE HIGH Hold Time 30 39 1 30 1 "' ' 
TWWS 1 WriteWidth 200 200 1 160 _l 'l~ 

-
WAVEFORMS 

SLAVE MODE WRITE TIMING '-
<CW 

"' -i 
L 

- ¡-'·' 
1 I"'OTE ti ,.., 

;oo¡ J. 1 

- t' .. ,.. 
40-A~ __J IN~UT V.t.LIO 

-1 i 
,. t<w' ----- .. 

DII0-087 INPUT V41.10 :X 
1 ... ,_ - Figure 9, Slave Mode Write - -

SLAVE MODE READ TIMING 

-~ t "" ~ AODilESS MUST U V.t.LIO 

"'1 ~ ~'" ,. L,... ·. "' 
TilDE 

~ 1 
TRDF---1 

1 060-DBY DATA OUT VALlO ~ i Flgure10. Slave Mode Reed 

' 1 
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WAVEFORMS (C~~\in~:d) 

DMA TRANSFER TIMING 

Figure 11. DMA Transler ' . 
' 

- . 
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WAVEFORMS (Contlnued) 

MEMORY·TO·MEMORY TRANSFER TIMING 

" "' 1 

AD5Ta 

HAAI·--" [--u."s us.._¡- i TAFAB--1 -¡-¡ r--TAHS 
i !i ! . 
1 

AG-A7 AOORESS VALlO ~DDRESSVALID 

'"' 

m --------+------------------~------~~1 

EXT EO'i 

,., __ l_ ""-::~ 

ssdf i lzo1 \\s\'JUz¡zzzzzzzz 
Figure 12. Memory-to-Memory Transfer 

REAOY TIMING 

" " •• .. 
"' 

TDCL-;--j 

REAOY 

EXTENDED _/t- --4i---'L--.!_-_J 
WRITE TRH~ 1-- -tTRH 1 

......... TRS -~ ¡-- -1 :-- TAS 

"'\"'"'\\"\\"Sn-\S"\\"\1 y 
Figure 13. Ready 
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WAVEFORMS (Contlnued) 

COMPRESSEO TRANSFER TIMING 

" " " 

lASM -- lAS..,--

...~_ ... ,· ______ :.__,x'"--'-·-·::"-' _ _,x'-_ _,·_ .. _ .. _,_ 
TDCTA TDC~ 

TDCL~--;: ______ _,,. 

'. 

'. 
--~TOCTII 

' ·~·-TDCTW 

-TAH: 

nu.--: 1-

,- -TRH 

TRS- •-.- f 

""' __ ___)! \'-----;--~,¡ \'-· '-
; 1 ; i 1 ., -----------_:":·~-::_--=--- :_¡__'TAK 

ro; v 
L : ,· 

TEPS • • 
m ________ ,..;:"::;~ ¡-----! 
¡o; \\\; 1"'7/,.--

Figure 14, Compressed Transter 

RESET TIMINQ 

'" ----' ~------- TRSTD --------~ 

)
~----TRSTWI' ----

_ -----' r-_ ---,J 
REIET . 

1011 OA iOW 

Figure 15, Reset 
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8257/8257·5 
PROGRAMMABLE DMA CONTROLLER 

MCS-85® Compatible 8257-5 • Single + 5V Supply 

4-Channel DMA Controller • Auto Load Mode 

Priority DMA Request Logic •• Avallable In EXPRESS 

Channel lnhlblt .. Loglc " 
- Standard Temperatura Ranga 

¡ ,-_- . ! • Available In 4Q-Lead Cerdlp and 
Terminal Count and Modul_o 128 Plastic Package. 
Outputs 

(See Pacl(aging Spec, Order •231369) 

Single TTL Clock 
. . ' 

1 

1 

The lntel' 8257 is a 4-channel direct memóry access (OMAl controller: lt is specilically designed to simptily the: 
transler ol data at nigh speeds ter the lntel~ microcomputer systems. tts primary tunction is to generate, upon a 
peripheral request. a sequentiat memory address which will allow !he peripheral to· read or write data directty to or 
from memory. Acquisition of the system bus in accomplished via the CPU's hold function. The 8257 has priority toglc¡ 
thal resolves the peripherals reouests and issues a composile hotd request to the CPU. 11 maintains the"OMA eycte· 
eount for each channel and outputs a control signa! to notily the peripheralthat the programmed number of DMA 
eycles is complete: Other output control signals simplify sectored data transfers. The 8257 .repreSents 8 signlficant: 
savings in componen! count lor OMA·based microcomputer systems and greatly simPiities the trarister ol data at ~ 
h1gh s¡.¡eed between peripherals and memorias. 

0~0 o 

O, 0 0 

1'011 '" 
., 

o•o 1 ,-:o;; .. 
.. ( .. <>. ., .. 
.... ~~.~ " 

., o•o 1 
.. ~o.o •• ., 
"' ·~· .. ··--

•,--., ""' ,, 
" " • " "" " " o, 

R!$[T " • o, 
OACK 2 " o, 
ó.oc~ l " " o. 

ORQ J •• " 6iCi'ii 
OAO 1 " " Diti"i 
oito, " " " OAC O " " o, 

'" ~ " o, 
,;;-;;;; 

"" 
.,...~~ 

''= 
Figure 1. Block Diagram Figure 2. Pin Configuratlon 
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FUNCTJONAL DESCRIPTJON 

General 
~e 8257 is a progremmable, Direct Memory Acess ID~A) 
~ice which. when coupled with a single S-bit latch 
.., \'ldes a complete four-channel DMA controller lor use in 
~ ~ 1, microcomputer systems.· Alter being initialized by 
t~e .. 
s.:-~ware. the 6257 can transler a block o! data._contammg_up 
r. 15.384 bytes. between memory and a ~eflpheral dev1ce 
eu-e:!ly. withou: fur1her interventton reqUired el the CPU. 
;.¡pon recei\'lng a DMA transfer request trom an enabled 

;:oer:~neral. tne 8257: 

1. Aco:.~"BS control ol the system bus. 

2. "-ck.,owtedges that requesting perípheral which is 
connected te the h1ghest priority channel. 

Outputs the least significan¡ eight bits of \he memory 
a~dress ente system address lines A1TA1. outputs !he 
most srgnificant eigh\ bits of the memory address to the 
S·bit latch via the data bus (the outputs of \he la,tch 
s:1ould drwe address lines All"'A,~). a':ld ' 

"- Generates the appropriate memory and 110 read/ 
wr1te control signats that cause the peripheral to 
rece•ve or deposit a data byte directly !ro m orto the 
aadressed location in memory. 

T~t" 8257 .,...¡11 retain control of the system bus and repeat 
t~e- transjer seQuence, as long as a peripheral ma1ntains its 
=>'-'A reoues: Thus. !he 8257 can transler a block of data 
t::-'trom a n,gn speed peripherat ce.g .. a sector of data on a 
lroppy 01s~q in··a single, "burst" When the specilied 
n:;mtJer ot data bytes haVe·been'translerred. the 8257 
ICh~ates its Terminai-Count (TCl output. inlorming the 
c~u that the operation"is complete. 

Tne 8257 olfers three difieren\ modes of operation: 
111 DMA read. which causes data to be transferred lrom 
,.,emory to a peripheral: (2) DMA write. which causes 
::ta:a to be translerred from a peripheral to memory: 
ana (3\ DMA verify. which does no\ actually mvolve the 
transfer ol data. When an 8257 channel is in the DMA verily 
moae. rt w•ll respond the same as described for transfer 
ooerat•ons. e:r.cept tl'lat no memory or 110 readlwrite 
controi s1gna1s will be generated. thus preventing the 
transter ot a ata. The 8257. however. wil1 gain control of the 
System bus and will acknowledge the peripheral's DMA 
1e>iJuest to~ each DMA cvcte. The peripheral can use these 
.a:~nowleage s•gnals to, enable an interna! access of ea eh 
Oyte o1 a cata block in arder to e:r.ecute sorne verii1Cation 
tl!oceoure. such as the accumulation o! a CRC (Cyctic 
AE'aunoancy Cede) checkword. For eKample. a block of 
DMA ~eri~y cycles might follow a block of OMA read cycles 
lmemory to oenpheral) lo allow the peripheral\o verify its 
newly acauued data. 

Block Dlagram Oescrlption 

1- OMA Channels 

The 6257 provides four separate DMA channels (labeted 
CH·O lo CH-3). Each channel inctudes two si:r.teen·bit 
registers: (1) a DMA address register, and (2) a termi­
nal count register. Both registers mus\ be initialized 
be! ore 11 channel is enabled. The DMA address r~gister is 
loaded with the address ot the first memory local ion to be 
accessed. Tl'le vatue tcaded into the tow•order 14-bits ol 
the terminal count register specifies tl'le number of DMA 
cycles minus one befare the Terminal Count (TC) outpUt 
is activated. For tnstance, a terminal count of O would 
cause the TC output to be active 1n the lirst DMA cycle for 
that channel. In general. il N= !he number o! desired DMA 
cycles.toad the value N-1 into !he tow-order 14·bits ot the 
terminal count register. The most significanttwo bits of the 
terminal count register specify the type of DMA operation 
for that channel. 

2·79 

Figure 3. 8257 Block Oiagram Showing DMA 
Channels 
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8259A/8259A-2/8259A-8 
PROGRAMMABLE INTERRUPT CONTROLLER 

IAPX 86, IAPX 88 Compatible • .Individual Request Mask Capablllty 

MCS-80', MCS-85~ Compatible • Single + SV Supply (No Clocks) 

Eight·Level Priorlty Controller • 28-Pin Dual·ln·Line Package 

• Expandable to 64 Levels • Available In EXPRESS 

Programmable lnterrupt Modas 
- Standard Temperatura Ranga 

• - Extended Temperatura Ranga 

Tl'le tntet1 8:!59A Programmable ln!errupt Control ter handles up to eight vectored priorlty interrupts lar the CPU. 1t is 
c:as:aoat:Jte tor up to 64 vecto.f'e~ priority interrupts without additional circuitry. lt is packaged in a 28·pin OIP, uses 
NlofOS technotogy and requires a smgte· + SV supply. Circuitry is static, requiring no clock inpul. 

Tl'l~ 8259A rs designed lo minimiza the sollware and real time overhead in handling multi·levél priori\ y interrupts. 1t has 
~eral moCles. permitting optimization for a variety ol system requirements. 

T"'e 8259A rs fully upward compatible with the lntel~ 8259. Software original!y wriHen lor the 8259 will operate the 
~59A m~~~ 8259 ec:¡uwalent modes (MCS-80185, Non·Bullered. Ed¡:¡e TnQQered). · 

"~ ;;:_ ~IAO 
,.QoT¡ 
.o,:; oc ··-,, ___ _ 

... 
¡ 

CO•HROL lOGIC 

n 
--~1 1 
~1 ~ n ,r, ...,__~~.......----.--' 

1 1 

1 

1 

1 

~~· ''• ,,.TIRRirPT ... S~ Al(¡ 

'--•' L..--:---'-'"_"_' ____ ...J 
··o~ ": 

1'< ......... ~ 
Figure 1. Block Oiagram 
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CASO '"' 
C4S 1 Sf'¡[Ñ 
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Figure 2. Pin Configuratlon 
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La creciente e'volución de las microcomputadoras hace 
que la necesidad de monitores de video de buena cali· 
dad haya experimentado también un crecimiento signf·· 
ficativo, Teniendo esto en cuenta, presentamos en este 
artículo un proyecto de Philips. especifico para este 
área, con todos Jos consejos de montaje y ajustes. 

E l prototipo del monit~r de 
video de alta resolución. 

probado por nosotros·, funcionó 
en perfectas condiciones. Alerta­
mos. stn embargo, que este mon­
taje sólo está tndicado para los 
técnicos experimehtados. ~ri. el 
tema del video. ' · · 

Los problemas que pueden 
St>¡;gtr en montajes.de esta natu­
A .l;ra se presentan bajo l;1s más 
.J!!.r.,adas formas y solamente 
quienes pose'en las naturales 
vivencias en tal sector disponen 
de las habilidades necesarias 
para solucionarlos. · 

Los circuitos de alta tensión 
poseen un comportamiento típico . 
de funcionamiento, y_ exigen con­
ceptos prácticos para la solución 
de sus problemas. 

SI bien por un lado considera­
mos que es un proyecto rnuy 
atractivo y satisfactorio para los 
que se dedican a este tema, cree­
mos oportuno hacer esta aclara­
Ción para evitar- trastornos a los 
lectores que ,no tengan la nece­
saria experiencia en· el' área. 
Recomendamos a todos, por otra 

·parte. la lectura del articulo, que 
es muy didáctico. 

,, 
Proyecto: Philips Companents 
· Texto: lng. David M. Risnik 

deftntr rápidamente sus caracte- desarrolla un proceso bastante 
rislicas de funcionamiento, s~mejante. pero con la ventaja de 

Toda infom1ación a ser tnter- que no existen piezas mecánicas 
cambiada entre el usuario y la móviles [sujetas a· desgaste) ni 
micro debe estar dispuesta en la ~tntas con tinta. ni papel. Todo el 
forma "tnteligible" por el hombre, . proceso de Impresión es elec­

_ya sea en forma de caracteres, ,Irónico: .el papel es, sustituido 
.. símbolos o figuras [gráficos). Para por la pantalla de un cinescopio, . 
satisfacer esta condición las se-- y e): elemento "ttnta", por la luz 
ñales digitales generadas por la .. emiÜda resultante de la colisión . 
mlcrocompuladora son adapta' entre el haz electrónico y la capa 
.das para· estimular delermtna- · de.fó;;foro que reviste tnterna­
dos periféricos que trasladan es-, menté la cara plana de la panta, 
ta información·.al hombre. en lla.[figura 1). . · , .· , 
for111as que él reconozca. Las- im- :._-.Los caracteres o gráficos crea-_, 
preso ras y las terminales de; video.· dós· digitalmente por la !Uicrci­
cor¡stituyen ejemplos lípicos.-En .. co'mpuladora son transformados 
el caso.de laslinpresoras .. !a tn,: en u_na-forma de se.ñal [señal de 
form?-ción digital, creada es pe- ·• video);. que va a "modul<~r· el haz 
cialmente para esta ftnalidad, se·, electr9nico.en constante barrido_ 
aplica a una cabeza de agujas· .que ... nor,la pantalla del clnescoplo. m­
disparan sobre una cinta con · 'fo'rmando cuales son los puntos 
ttnla Imprimiendo en el papel las que' deben ser iluminados (en-. 
letras, simbolos y dibujos. . cendidos).o no.· ., , 

En los termtnales de video, se · ¡Pero muchos-de. ustedes .. es, 

eAi>A DE fOSfOI'IO 

PANTALLA Of VIQAIO 

. ~ ... 
El monitor de video puede con­

siderarse el perlféi-icci de. mayor ... ; 
Importancia' en una mlcrocoin­
putadora. y muchas· vecesl·'sc le 
confunde como parte ·mtegrante 
de la misma. Vamos entonces, 

; : 
; t]es de presentar su circuito .. a 

. :·; .. · 
•''l •.: ' . .; .... 

· .. •.: ;J:~ -·-. 

. ~. .· .... 
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Prueba final 
En esta etapa de prueba final, 

todos los circuitos del monitor 
deberán entrar en funciona­
miento, y por lo tanto, como se 

<) ''! 
'· ( 

:• t)1 

UY- ~ 

COL.fCTOA 02 · -¡ _ r----1. . . r 
~ ........... _!_LJ_··.- LJ 
. - . .ov:: ·: _. ' ' 
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de la pantalla. 
e) E! <'modo del cinescopio [cara 

interna que reviste·eltubo) forma 
un capacitar con la faz externa . 
de grafito. Asegúrese de que este 
capacitoreste descargado duran­
le la manipulación del cinesco­
pio. Puede producirse. su descar­
ga por un corto resistivo (lO k) 
entre el ánodo y el grafito o tierra 
dCr tubo. Evit~ cortes Jt;sagra­
dables y accidentes inesperados. 

·f) El componamien!<;>. -.de! c!• 
nescopio es muy semejarite:al"de· 
una de las "viejas" válvulas. 

El brUJo de la pantalla es el re­
sultado del pasaje del haz de 
electrones entre el cátodo (emi­

: sor) y el ánodo (receptor). Por lo 
: tanto. son condiciones esencia­
. les para tener el brUJo de la pan­
: talla: filamento caliente, tensión 
. de aceleración en el ánodo (MAT). 
polarización adecuada en los 
demás elementos como el cátódo, 
rejilla de control.· rejilla·auxiliar 
y rejilla de foco. · 

g) Como las fuentes alLxiliares 
son generadas por los secunda-. 
rios del "Oy-back" cualquier con­
sumo de estas fuentes que esté 
por encima de lo nomlal [por e­
jemplo, cortocircuitos) se reOeja­
rá como dificultad de desempeño 

· del transistor de salida hor!zon-. 
tal, pues es él quien provee toda 
la energia de este sistema. La 
etapa vertical es alinlentada por 
la tensión de +25V generada en el 

. pin 5 del Oy-back. Si por ejemplo 
el Cl-2 e~tuviera con un consu­
mo exagerado o en corto. el drena­
je de corriente de esta fuente 
atLxiliar bloqueará la salida hori­
zontal. 

h) Si ocurriera algún tipo de 
problema en la etapa horizontal, 
es normal que las tensiones 
alLxiliares no se presenten en sus 
valores correctos. Parlo tanto, en · 
estos casos, procure solucionar 
el problema principal. y no tome 
como referencia estas tensiones 
auxiliares, que volverán a lo nor-

!.¡' ,, 
... '. ,: 

· mal en cuanto se resuelva la ano­
malía. 

Ajustes del monitor 
Son necesarios los siguientes 

'ajustes. después que el apárato 
esté funcionando normalmente: 

• Frecuencia horlzon tal: de- ' 
termtna· la frecuencia libre del 
oscilador horizontal qu~ debe ser 
igual o muy cercana a la frecuen­
cia de uso: 
Sin "ninguna señal aplicada a la 
entrada de video, ajuste por Rl4 
la frecuencia de 15. 75kHz en la 
señal de salida del pin 11 de Cl-
1. Conecte una señal de Video y 
verifique la correcta sincronia 
de la imagen en la pantalla. 
Si fuera necesario, se pueden 
hacer pequeños retoques con la 
inlagen en la pantalla. 

• Frecuencia vertical: pro­
cedimiento Idéntico con relación · 
al osciloscopló vertical. Con una 
inlagen en la pantalla, ajuste 
mediante R8 hasta conseguir su 

CIRCUITOS & INFORMACIONES 

Est~ circuito proporciona una 
señal ··de salida, cuya frecuencia 
depende de la intensidad de la luz 
qu~ incide en un eleih~hto sensible, 
en este caso un LDR. 

CONVERSOR 
LUZ/FREC.UENCIA · 

~----...---{~·'' ~-., l'lV 

·La forma de la onda obtenida 'YI' 
puede ser en diente de sierra, corno · \!; 
pulsos bien agudos, según el elec­
trodo del transistordedonde parta. 
En el emi~ur de/transistor unijun­
tura tenemos una forma de onda 
diente de. sierra y en la base do B 1 
ten0mos pulsos agudos de buena 
intensidad. · ' 1 

~ El ,circuito es un oscilador de 
· ~ relajación donde la constante de 

~~ . 

. , .. ·:' ,, ,._, 

" lOOR 
L_ __ _.:¡_------@ ov 

·t • 

tiempo RC es vari~ble, ya que R 
representa la ·resistencia del LDA. 
que es función de la luz incldcntn. 

Ei1 .la figura se ·ve el circuito 
simple qu8 puede alimentarse con 
tensiones entre 6 y 12V. 

La banda de frecuencias para el 
circuito está entre 1OOHz y 5i<fiz 
pero puede modificarse cambi­
arido Cl. Valores mayores dlsmi­
nuyeri las frecuencias de la banda. 

El transistor unljuntura acon­
sejado es el 2N2645 aunque 
pu.eden probarse cquival~ntc~. 

-Una aplicación posible dn C!;t~ 
circuito está en el desarrollo de un 
fotómetro digital. 

r 



~>Jdción vertical.. ~ ..• -·~L-· ,,_._:: zación de la rejilla de c<)ntrol del 
, Altura vertical: ajusta la ga- cinescopio. y por Jo tanto detcr­

nancia dc:l camino vc:rtiCál de nlina el punto de corte para el 
la señal de deilexión, y por con- pasaje del haz de electrones. El 
siguiente. la altura de la imagen ajuste del bnllo debe pem1ilir 
en la pantalla. Su ajuste puede que solamente sean visibles las 
realiZarse con una imagen que letras o puntos gráficos de la 
llene todo el contorno de la pan- computadora. y no un fondo 
talla (por ejemplo un patrón claro. 
blanco). Actúe sobre el tr1mpot· •Ajuste de foco: como 
hasta conseguir la altura desea- el propio nombre .Jo dice. obten­
da. En monitores de computa- dni. un punto óptimo de focall­
dora. se recomienda una altura zación del haz sobre la pantalla. 
de 3/4 de la pantalla. o la prefe- Use una imagen con bastantes 
rencia del usuario. detalles gráficos para una mejor 

• Control de brillo: el trimpot apreciación de este ajuste. 
R24 ajusta la tensión de polari- ~ Ajuste de apagado: el trim-

R24-
R25 •· ;¿ 1 '(kiCf Di ............•.•....... 
R26·5f R27 o ~L.oo ••••••••• 0 ......... . 

pot R39 aju:ó<'-2 el limite de apa­
gado horiZor_:::_;cl y ve11 leal. o sea. 
para que el ~-:>mo del haz no sea 
visible en la ¡:;¿::llalla. Este ajuste 
se hace obs=-'·ando hasta que la 
imagen pe1 o hezca agradable. 
sin sombras.: :1ubes. y sin lineas 
de retraso ,-~·tical. La señal de 
video debe s"'r conectada a la 
entrada. 

• Ganancia de video: en fun­
ción del nive i:ie señal de Video a 
ser a plic:ado =..: amplificador de la 
placa del e: T·!'!'Copio. podrá ser 
nec'esario s:.::.~iluir la resistencia 
R45 que de~"TTlina la ganancia 
de la etapa. 

R28 ,.6ii;,,r:l) \i\) 
'R29; 
R30 • 22~ij,f7"<W 
R31-
R32- ?.,,_ ·• ·. 

.. D1, 02- BAV21'i"·•o•• •····. o· 

03, 05 a 09 • BYV95C. 
04- BY206 ó BY448. 
010· BAX12• ·· 

tuerza con se~.;uncfa11o i(,] 
de 1 BV, cordón de.•·· •·. . 
tuerza, placa efe clr- •••. · 
culto Impreso base, 
plaqueta de• .... ,,_,._. .··.··· 

011- zener cln'es,cOJ!IO, etc · · 
.. x.~ ·~':.{:':\:.<(:: · .. · ,: : .,.,: .. ::··· 

• 1 (' ; ;' ! 
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l!il ~ ··-·· ' tfi1 
l!il . . . . . . . . . .. . l!il 

~ i • l!il 
• 1 l!il . . . l!il ! IBM Personal Computer l!il 

lfi1 · t1r-ive Dia:3no;tic ~'t'09t'am l!il 
l!il l!il 
l!il 1 \iet•sion 1.00 l!il 

l!il í Copyt•ight Dysan Corp. !983 1 l!il 
l!il ' l!il 

00 ~m l!il m 
l!il ·m 
l!il ¡ A. Au\om<tic Drive Tests 
~ . . . 

~ ·( B. Manual Df'ive Tests l!i\ 

'<¡) . c. Diskette Utilities l!il. 
-~· ¡ l!il ~ •..... , ... ; ...... . 

Enter command (A - C 

j Dt•: A Tt•k: 0 Side: 0 Rtrys: 0 Seek: 

~1 . . 

' l!il .. . . . . l!i1 
~é~~~§~~é~9~§~~~~é~§~~~~~~~~~~~~~~ª~§~§~§~~g~ 
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\ 1 

eeeemmeesssmmemmmememeem§§mmmmmmms~ 

\ Drive Set-Up 1 

En ter Dt'ive number (A - Dl: 

Entet' Seek Time 
(2, 4, 6, 8, ... 32 msecs.): 

Entet' Head Settle Time (0 to 50 msecs. l: 

1 
1 
l!il 
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e?~E11 ~~ · ~;;reeeeeeeeeaeeeeee§§eeeeeee§j¡¡¡í§§eeee ~ 
~ . ~ . . 

~ ·, --------------------------- Automatic Tests ---------------~---- !i1 
t!i1 . . . 

l!i1 · s·d " -·d 1 l!i1 l!i1 : , ...; 1 e ,, ol e l!i1 

~ RPM: · -;;-- --- ~ 

~ :_ ¡ Centering: Trae k 21 ok ok ~ 

l
l!il. Radial: Tt·;cl: ~ -13 +13 (+01 -13 <13 [f~J ~ 

' i 16 -13 <13 [+0] -13 +13 [+0) l!i1 
; 39 -13 f!3. [+0] -13 +13 [~) 

'. ~ ; . 

. (·: ! . . --

m

,.· · · ! Amouth: Tt•ack 34 · -42 <42 -42 · +42 

!i1 1 

!i1 ) Number of Passes = 1 •H Dt•ive PASSED Al! Tests **• · 
~ i e-----------------------------------------------------------------

~-, 1 Press S Key - Stop Test at End of Current Pass 
l!i1 -· 1 · · Press Ese - Exit to Automatic Test Menu 
l!il. , 1¡ Pt•ess P Key - Print Screen 

~
. ·· , . Press Any Other Key to Restart Test 
~ ! 

~ 1 Dt•: A Tri:: 34 Side: 1 F:trys: 0 Seek: 6 Settle: 15 OS Sound ~ 

l!il· l!i1 
~ee~~~§9~~~~é~é~~é~~Ye~ª~~~~@ée~~~~ª~ª§~§é§~~ 

¡§§ i:., r: · \.:: :·:_-:,::•.· ·::: l§eeeeeee§§.§.§§.§.§.§§§.§§§.§.§§§§.§§§§§.el~ 
l!i1 l!i1 
l!i1 l!i1 
l!i1 l!i1 

=l!il l!i1 
-~· ~ 

•. ~ . ~1 
'l9! lffi 
l!i1 lffi 

~lfi! lffi 
l9! lffi 
• l!i1 
~ lffi 

'i!il lffi 
l!i1 lffi 

' l!i1 . ' . . . . . . '; ' l!i1 il!il . :. . . . lffi 
~- . . . lffi 
·lrn 13l:il:i15il:il31:i131:i g¡;¡¡;¡¡;¡¡;¡¡;¡c¡l:i¡13g:¡g:¡c¡e¡g:¡ e;¡;¡ 13 ¡;¡ 13C!Ci Ci 13CIC!Cil31313Cil31313C lffi , .. ,,.,, 
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l!i1 l!i1 
l!i1 : l!i1 
l!il ' o l!i1 
l!i1 1 l!i1 
l!i1 : 1 Manual Test Menu l!i1 
l!i1 1 l!i1 
l!i1 l!i1 

' i 1 1 · /· A. Setup Orive !. Random Seel:, Read & Write ~ 
1 * B. RPM J. Track S~ek !j1 

1 1 • C. Diskette Centering K. Alternate. T¡·ac.l: Seek 
l!i1 • D. Radial Alignment L. Last Disk EI'I'DI' Status 

m
. . • E. Azimuth Alignment M. Select S1de ~ ~ 

!i1 : • F. Hvsteresis N •. Select S1de 1 
!i1 j G. A~cordion Seek z. Main Menu !il-· 

\!il!il!i1 1
1
•• • • H. Random Séek & Read fi ·. ' ,. .. . . .... l!i1 

l!i1 .. l!i1 

~~ l Ente1' command (A - Zl: i 
!i1 1 !i1 

l!i1 
~ , ¡ [1¡•: A Trk: 0 Side: 0 Rtrys: 0 Seek: 6 Settle: 15 DS Sound ~ 
l!i1 ' l!i1 
~~~~~§~~é~~~~~~~~~@~~ª§~~~~~~~~~~~~~~~~~§ª~~~ 

fªª i:~ C u¡ i :T:::· .: l;;íeeeeee§leeeee!áe§eee);;l);;l);;leeeeªªªªeel~ 

l!i1 l!i1 

.l!il l!i1 

l!i1 l!i1 
l!i! l!i1 
.\!ii l!i1 

~. l!i1 
l!i1 l!i1 

l!i1 l!i1 
-l!il l!i1 : lfi\ ,. 
• 1 ·-· ·"' \ 

l!i1 •. 
:l!il l!il 
:l!il . ' l!i1 
:l!il l!i1 

:l!il . l!il 

l!i1 . • l!i1 
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;§!Fil~· !,';1eaeeaeaaaeaeeaaaeeali5!i5aaaaaaaaaeee ~ 
~ ~ 

~ ~ 
~ Radial Al1gnment ~ 
~·. ~ 
~· ~-

~ ~· 
_ ~· A«ay Spindle· To•ard . ~!il 

lffi [-J 13 12 11 10 9 8 7 6 -0- 6 7 8 9 Hl 11 12 13 [+J t!i 
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Puerto Teclado 

S PIN DIN connector 
.. ' 1 . 

i . 
i . 

1 i 
i 

1 

l 
'· 

---;i~-----~r~--;i~~~~-------
----------- -----------------

1 

2 

3 

fKeyboard Clock 

L----------------, 
it-Keyboard Data 
1 

~Keyboard Reset 
' ~----------------' 

----~------· E~~~~~-----------
5 ' 1+5 Volts 

' . . -----------------------------

. 1 
A:Keyboard 5-pin connector 

.. '1 B:Main board 5-pin connector 

[f, 
• n¡ 

!i1 
li1 
l!i1 
l!i1 

1 
~ 

. . . . ~ 
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ii1 \ 

l 
' 
: 

PORTS PINS- OUT . 1 m 
SERIAL PORT (J 1 , J2) . \!il 

Pin Signa! 

1 Carrier DCtect : 
2 Received ·Data . 
3 Transmit ted Data 
4 Data Terminal ·Ready 
5 Signa! Ground 

Pin 

6 
7 
8 
9 
10 

Signa! 

Data Sei Rcady 
Requst to Send 
Clear lo· Send 
Ring lndicalor 

1 
' 

! 

·m 
!i1 

1 
~ 
l!i 

1

MOUSE PORT ( JS ) J l!i 
i!l 

1

1 " ' í@a0a~~~ ~ ~ /GAME i'ORT (J3) 1 . f 
signal ) / Pin SignaJ Pin . Signa! 1j¡ 
•SV '¡' ). + 5V 9 ·:· 5V ,. !i 

: ~~ 1 2 D4 1 o ;)ó . !!i1 
4 YA f 3 DO 11 D2 1 - i!il 
s YB 4 Ground ' 12 Ground !!il 
6 

::. 5 Ground ·13 D3 m 

1 
s RB 6 DI 14 D7 1 !!J 

· 9 GROUND 7 D5 15 +5V !J 

8 +5V 16 Ground! .J m 
lni51iiil!iil!iiliifitilmlllfttlllliit:fll!i"" t:;J §§¡;;j 1:1 t:1 t:1 §ti;í§ ¡;¡ 5I ¡;;¡¡;;¡ §!§'ª' ¡;;¡ §! ¡;;¡ §! ¡;¡;¡¡;;¡ ¡;;¡ ¡;;¡ §! ª § !3 §11\¡ 
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!i1 
!i1 
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Pin Signa! Pin 

1 Re ser 2 

3 D 7 4 

5 D6 6 

7 D5 8 

9 D4 10 

11 D3 12 

13 D2 
' 14 

15 DI 1 
16 ' .~ ., 

17 DO 18 

19 Ground 
i 20 

21 Un~Ue~_¡,,_ 22 
·"'-' 

23 IOW 24 
25 IOR 26 

27 IOCHRDY 28 

29 Unsed 30 

30 IRQ BUS 32 

33 Al 34 
1 35 AO 36 

37 eso 38 

39 SLV ACT 40 

This Card is produced oy auto-equipment. 

vou can send i-t to us. 

Signa! 

Groun<.l 

D8 i 
D9 

1 DIO 

Dll 

Dl2 

D\3 

Dl4 

' Dl5 ! 
Un used 

Grourid 
' Ground 

Groun'd 

ALE 1 

Groun_d 

JOCSI6 

' Unsued 
1 

A2 

1 CSI -
Ground 

lf the(e is any problem, Ei

1 ! . li. 
rit 

. ro, 

l!i1 
l!i1 
l!i'i 
[ji 

i~ ri1 
!i1 
!i1 
li 
li¡ 
!i1 

!i1 e~mwwmwwmuumuoogwmw~mwww~wwmww~mewmeweee§gge~rn 



Interface Unidades de Disco flexib_le 
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HIOH OENSITY \!J 
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NC 

NC 
NC 

NC___ ---·--·--. 1~ ·-----·----·- - ----------1---'----"=-'--'-'-"=:..::...::::==-:--:-:-J 
NC IJ 

NC 14 

NC 15 

NC ¡¡, 

NC 17 

NC IX 

NC 1'1 

i '1 

---1 
lll1 ' 
Ira USill!leftlilill!IWililiat1ili1----'---'-!l-~~c:_ _____ - __ -_-_-_-. _-__ -__ -_-_-___ -___ -__ -___ . _-=::.:·>_:_ ____ -
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!l1 
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·Jnterfa·ce .. Centronics" (paralelo) 

. 
1
Dil ----~~- .;¡¡, ~' ;.::!!!~~~~~~~~~~~~~!§eºIGJ~!a~!e~ii§[§i"§l¡;g;!i!e§!leffiet;iti§l,~!J 
~ ¡ 25 PIN Connector 36 PIN Connector @ 

¡. 
1 

,, 

1' 

PIN 
~~--~-+----~-+------4-----~ 

SIGNAL PIN SIGNAL 

\ STROBE 1 STROBE 1 

2 DATA 1 2 Dt.TA 1 
-

3 DATA 2 3 1 ~z 

4 DATA 3 4 0/.i'A 3 

11 

5 
····· 

6 
•.. 

DATA 4 5 DATA4 
... 

DATA 5 
---· . . ... . -

6 --- --·- - DATA 5 

1 7 
1 

DATA6 7 ·DATA 6 

8 DATA 7 8 
· .. 

DATA 7 

DATA· a - 9' DATA 8 9 

.. , .. J •·· JO ACK : .. 
.. 10 .. ' . ACK . -

11 BUSY 1 11 
·~------~---------+--------4-------~ 

1 :.~-:: ----
BUSY 

PAPER._ __ .. ___ 12 

14 

PAPER 

. +SELECT 

·AUTO FEED. 
XT 

m 
:fi1 
!i1 

1 
m 

l!Ji 
i!l 
l!J 
l!i 
i!J 
.!i1 m 
!il·. 
!i 
l!i1 
Lm 
!i1 

1 

15 -ERROR • ,!!J.!Jm 

1 ó ·INIT (PRIME) !i) 

1 1P.-25 GND 15-17, 19-30 GND .!i1 
m 'n:n51111lll'lmnl'l\iftmlil'l5fe'í¡¡¡¡¡;:¡¡!,l;l§l!.'ir:;:w:;I:í§§liñ¡:¡¡ 11a ¡;;¡¡¡;¡¡¡;¡e¡¡;¡ e e e e e e e e e e e e eiil.: 

\!·._.. ,: ' .· . · :< 

t: . ·., 

~ .; 
; ·'• 

-· ... 
i 

' !i1· 
' 

-; .. 
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Radio Frcquency lnterfcrcm:cStalt~Hicnt 

\Var11ing: Th:..· cquipmcnl. lksnihr~..t hncin ha<:. hn·n ccrtifictl to 
L"(ll1lply with thc limit.<:. for ~~ Cla<:s n (Ptllrlltin~: dc,·icc. l~l_lf<:.U:lnl 
ll\ Sul,p:trt J of l\1rt 1 ~ of thc FCC rule:-:. ()nlv pcriph•:r;_do.,; 
fcomruttr inpttt_;;,utput dei·icc~. tcnnin:'l" ··pri;llt'"f". etc) ccrtifird 
to con1rly with thL Cl~""' U limit<:. 111;1y l,c ~ltLKIH.:d \(\ the 
coni·j1utü. Opcr:1!inn with JHln-ccrtificd Jirrir¡,,_.í:tlo.: ¡, li\;d:- 1" 
resu!t in inl\:rfcro.·ncc In r::~di1_1 and TV rcr_;_:plinn ir pcrirhcr:1l<:. 
not offcrrd hy 11V'v1 :1rc 11"cd \\'ith thc Cll!lirm•:n\. it i<:. ""~~~c"tcd l<l 
use :;:.hich.lc(l ~roundcd c:a\:lks with in-lim.·.¡l ill o:r" if ncct:'-":tn:. . . . 

t";·\1JTJ()!\! 
Tll(' rn'tlm:h fk~crihcd hcrcin are Cf¡Hip~u::-11 wilh :1 grontHh:ll ~lhJc fnr 
tlw "'~·r· .... _,ar,_.c~-- lt i~ tn hr tt<.:cd in ccmjunctinn wich a prnp.:rl~· 
~~rqunflc,J rt'cq•t<~clc lo a,·oitJ clect"ric:t1 ~h,,ck. 

Safcty Inspcction Guide 

Thc intcnt nf lhio;; inspcdion pcidc is tn ;-a~,i~l y~>u in itkntifyin¡.:. 
putcntially un:-;afe conditions on thcsc pn>~Jw:b. l::1ch machinc. 
as it was úc.'>igncd ~mi hui1l. haú rcquircd <>~fcty itcrno.; in~t;dkd tn 
pn_,IL't:l usl'rs and ~cn:icc pcr.<>fmncl frnm injnr:-·. Thio; ¡!U id'.: 
addrcsscs nnly tho~c itcms. HDWC\"l'r.1!-n'xl jml~mcnt ... ho\Jitl he 
uscd to idcntify potcntial safcty h::t?.:-m.ls nnt cn,·crcd hy thi" 

inspcction !!uidc. 

H Jny llllS;llc c_0nditions Jrc prc~cnt. a dctcrmina1iqn mu.;;t be 
.madc on lv)w scrious thc apparcnl hazard c,:ould he ~nd whcthcr 
you can continuc without.first co"rrecting thc prohkm. 

Considcr thcsc contlitions ami thc safcty h;rr;lrds thcy prr<>cnt: 

Electrical h;lzard.<>. c.<>prci~lly prim:ny pPwcr: prinwry ,-oltagc 
on thc framc ca u cause scriouo.; or f;ttall'kctric:tl shnck_ 
Explo~in~ h;J.7.:-!Tds. ;:¡ tbmagccl CRT lacL~ nr hul~ing c:1paciior 

can c:;1usc scrious in¡· urv. · t . ( 

'" 



. ¡ 

r 
f\.1cchanic:•l hazardo.;, lnosc (11" missing h;mJwarc c;ln cause 
se ri' J us ·¡ n j u ry. 

This safcty inspcction guídc cnnsists.of <1 series of stcr~ prcscntcd 
in a chccklist. Ucgin thc ch_ccks wilh th<..: pmvcr off ~mi the powcr 
cord removed fronl thc clcctricd outlct. 

Wc rccommcnd :•llnon-n~r0 dc\·iccs ami attachmcnts.bc removed 
fro111 thc unít hd1.lfc you conductthc s:rfety insrcction. 

Rckrcncc l..itcraturc: 

Guidc to O.fwmth'll.\' m:n111al. 
J\ny ;~pplicablc s;1fcty 1-'lll,lic;tlinn". 

.l. Chct..·k L'Xlcri,,r covl·rs for d;¡n1:1~c (lnosc. brokcn. or_sharp 

Cd¡.!CS). 

2. Powcr off thc sysll:m. ·nísconnLTI lile pmwr cord from thC' 
clcct ric;.•l out h.· t. 

:t. A third-wirc !!round cnnm:ctnr in pood conditi{)fl_ Use :1 

meter lo mC:ISIIIT third-wirc grnund continúity fnr 0.1· 
ohm or lc~s ht:I\\'L'en thc cxtcrn;¡l grqund pin ami thc 
framc gn~und. 

h. Thc cord ~L'I shoultl he 1 he apprnprialc nwfdcd typc a~ 
spccifil'd in the parls c;¡T;do!! 1 ,f this m;llltlal. 

c. lnsul:ition muo..;t no! he fr;tycd nr'worn. 

( Rcmnvc !he h:u.:k p;uJL'I frnn1 the system unit (if applicahlc). 

5.- R~movc Lhe rovCT mountin).! scrcws. and rcmovc thc covcr. 

(L Check for ;wy ohvious non-IHt'-..·1 ;tltcr;1tions. Use eood 
judgcmcnt :is to thc s:tfcty nf ;1ny lwn-101\-1 altcriltion.o:;. 

7. C'!~cck, insidc th<; unil fnr any ohvious uns:-~fc conditions: such 
;.~s: ·metal filing~. cnnt;llllÍII:ltion, water nr 0ther liquids, or 
signs of fin: or smokc d:nn;tgc. 

X. Cl11:ck for worn. fraycd. or pind1cd cthks. Ensure thc 
·t.·nh;J!-!t· "\pcc¡fil:J nn thL' \'I•IL1~~~· ta¡.~. ur ..;;•;itch p1).~ition (hack 

1 •; 

/ 

p:tnt.·ll'! thc ~~~~chinc) ¡ll:llc_h_c" thl· \1•11;!.!~·-· 1•: lht·p·•\j ·; 
tl·ccpLn·k. 11 tn d!JuhL \-cnly lhL' ,·nlt:l~\.' al thc P'~"l~'l'f 
rcrcpladc. 

9. Ex;umnc thc po~'-'Cr supply "'"1 ,·crirv thc fp!lnwin~: l. 
a. NonrclllO\'ílhk ra~tcncrs iu thc pnwcr-surply ((1\'l'f h;¡\·~· 

not hccn n.:moYcJ r~r lampe red with_. 11 1 
h. Tht· erommct is in..;l:llll'tl ,,•hcrc till' mtcrnal rnwcr c:t!,lc...; 

1cnm~ throul!h thc fr:nn~ of thc powcr supplv. 
¡ ~ -

1 O. Cl~cck for the following la he l.;; on al! systnn~: 

"Caution: t-bz~rrdous Arc:1. D0 Not Rcmnv1.: Thi-; <.'·n·•.'f. 
Tr<tin•.:d Scn·icc Pc••pk Only. Nrl Scn·icc:,hlc 
Co111p• 111t:nls 1 nsidc" 

nr 

lbzard•.HJS ,·oltagc insidc. Do nn1 Ppcn. 

11. In systcms u~in.~.;~ hat\l.:ry. chcrk.for.~h~ fnl!,n\\·ing ktch: . 
"H1\TTFI1.Y \\'J\11~1NG: Do n•'t cllsrn"c of h:litcn· '"lll 
in fin:(_,; w;ttá. Scc in:;truction for dispqs:tl in dk ,-,;¡JI•.:r~· 

· im;t:dl:t1inn inqructir_ms." 11 

"' 
11 

Rcpbcc onlv with P/N XXXXXXX. U!'c of :-1 tlitTcrcn1. - . n 
hallen· could rcsult in ie.nitiPn or cxplo5-i0n nf h~HICTY. 
Ordcr- rcplaccmcnt r.-.m-; lllM authorizcddcakr. ~ . 

12. Vi..;uallv check thc condll1on of thc hallen' (lf ~pplu .. ~ahkl ;tnd 
cn~urc Íhc batterv has a s~Hety h~zard lah~l allachcd'. 

. . . . 1 1 '1"1 1 . 1 11 ' ·13. M;tchmes manuf:-~cturc( M ay ,, 1 or a ter. wc1~ 1111~ tn CXú'"" 

of IX Kg. (41.X lbs), mus! ht.' labclcd with thc wci!!llt of ti:~· e 
system unil_ 

, ·--
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ow to Use this Maintcnance Lihrary 

l~his H~ú:dwa!c M:-tintcnancc lihrary consists of thrcc major· 
lhagnost1c tools; a two-part ~ct of diagnostic rn~nuals and 
Adv<1n!=ed Diagnostics diskettes. 

Tl1c Hnrdu;afe Afaiutt?nance· R<:(ercnce man)¡'o'J!'d·c~cribcs diagnostic 
proccdurcs and thcir use; fichl rc{llaccah!C.linÜ (f-RU) rcinóval' 
arid rcnlaccmcnt proccd!Jrcs; ami providCs gcócral:informaliO·,; 
aho~!l the systL'IllS. Once thc rcadcr lws bccomc farnili;1r with its 
cont~nt. thc llardh'arr: ll.Jaiutenance Referet~~~ h}?nu;li is no longcr 
rcqlllrcd on cach scrv1cc call. lt caf! he kcpl lh_:·a~convcriícnt place 
and uscd as nccdcd. 

Thc llanllt·are Afaímena11ce Sen·ice manual conÚtins all nccessarv 
information to diagnosc a 'f:1ilinc. svstcm. Maimcnancc ,;nalvsis ~. 

· proccUurcs (MAPS). jumpl'f po~·it{ons, switCh scllingS, tind Ú~c· 
parts catalog _are in this m~1nual. 

Additional options.may rcquirc upd;Hcs to lhc m3nuals. Thc 
Hardware ft1aímcnf:mce Rcfércnre m:-tnu~l providcs ;:m arca in thc. · 
back or lhc mt~nualto fik· thc upd:1tcs. E;~ eh scction or thc 

· llardwtire /l.faintenmlce S(•n•ice m~lllU;J! (wit'h thC cxcCptiÜ1i of illc 
1v1APs) h:-ts a dcsig.natcd updalc ~re;~. Thc MAPs ~•re scqucnccd 
_by numhcr and can he updatcd ;¡ccordingly. -

. Thc Advancl.'U Diagnhstics diskette is dcsigricd tO he uscd with 
thc MAPs to: .. 

• TeSt cach arca of .thc ~ystcm . . ;·.·. 

• · lsolatc problems to spccific arcas of the systcnf through the 
use of error codcs 

• Vcrify corree! installation and·opcration of thc system. · 

Othcr functions of thc Advanccd Diagnostics diskette are 
dcscribed in thc Hardware Afairrtenance Refen•nce manual. 

\'i 

r· 

1 '. 

~ 
V 

Preface 

This manual providcs thc infonnation nccdcd to diagn_O"C ancJ 
rcpair 1 BM Personal Computcr products. RcacJcrs shouiU ha'-T 
rcccivcd trafning on lB M Personal Computcr products and he 
familiar with thc Tripkll Mod~l 310 Multimctcr1 or cquivalcnt. 

Thc mamwl is divided int~ t'l.vo m~jor catcgorics: systC"m snccifi·_· 
information ami Pcrson;il Cómputcr family diagnc:'~:·-~ l .. '.·, 

1 
· 

Thc system sp~cific inform;\tion is idcntificd ~->:·• · ··• 

and organized as follows: , 

"START" is thc cntry poir.t for all.di:Jgnostic proccdurco;;.. 

"JUMPERS ANO S\VITCH SETIINGS" contains jumpcr 
positions ami switch scttings for thr systcm unit anJ 
supportcd options. · 

"PARTS CAT¡\LOG" contains illusir3tions,and part numl--crc..; 
of ficltl rcp\accahlc units (FRUs). 

Stcp-by-stcp instructions to isolatc failing FRUs are locatcd in thc 
"D1AGNOSTIC i"iAPs

11 
section . 

Rc1ated rcpair information can be fo~md in thc lla~d~·are · . 
}.faínteuance Re[ererJCe manuaL Opcrating instrucllons are tn thc 
Guide ro Operations manual. Dctailc'd hardware and interface 
information is in thc Technical Reference manual. 

The tcrm "Rdcrcncc manual" as uscd in this 'manu~l. rcfcrs to 
the JlardH:are Maimetlance Reference manual. 

Manuf;¡clttrl'd hy !ht: Triplcll Corpor;¡tinn.l\lurfwn.Ohio .t5X 11 
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START- PC XT, and Portahlc PC 
, ,¡ 

------------ - ·-··---- ---

· Pl:t<'t' fÍl{' hanl-lah JtitJ!~' blwlt·d ''STA RT- PC. XT. :1ml 
Porl:thh· PC" in plan_• or thio.; ll:lf!\',_ lhcn ffio;;r:Hnllhis pact:. 

1 

/ 

A 
~ 

' 

~ 
'<:~). 

1 

1 

MAP 0000: Start (PC, XT, Portah,_ .'C) 

.,.1 . . 1 . f . 1 . ,11 liS 1s 11c cnl rv pt~llll or m:unlL·n:~ncc ;tn:t vs1.s prflCl'• ures 
(MJ\Ps). Thc ~1APs \a.·ill hclp VOll dclcrmin.c thc failinJ fic\d 

replaceahlc unil fFRUL - . . -~~ : . 

rhc J\.d\';lncnl Dl~H!rlOSIICS procr;lln IS mlt'n<lct!tn test rmh·ll\1\1 
~ ~- 11 . 

product.'i. Nnn-II.H..-1 pnulnrt·.;. protntyre card•:. :111d mndificd. 
optinns can ,!.!i\'C f;d..;c rrr0r" and in,·;t\id "ystcm rc..:pnn~l-'. ' 

. ~ -
J\11 vnltagcs in1hc ~1,\l's are rnsiti\T unks<> ntln:r\\'ise .;;rCcin~·d. 

001 

Hdorc Y'!ll hq.:in: 

1. Pnwn ,,n thc ...:ystcnL 

-:- [llStm: ;di conncctors ;1re in·:t:dlt-d correctly. 
J. Fn.surc ;di iumrn.s :I<H~ :;\Yit~!¡c: ;m: ."l'l cnrn .. ·clly. 

Nnt(•: Ensurc thc Pc•rt<lhk Pnsnn;1! C•tlllJllltt:r¡ 
11 ),.':.no Va e :~ckctnr switch is 'it't fnr thc ,·nll:.'gc 

· ;¡\':1il:thlc al thc mllkt. 11 

lnscrt the J\(1\'anccd Di;q . .:n()·~tics di4:clh: inln tlri·:c 1\. 
l}owcr nn tln: s~·'itl'lll. 

IS TI!!': POWER Sl'l'I'LY F.~ N lll-'NNI:'>i(;~ 
Ycs Nn 

1 

002 
Go to Stcp 045 in thi;; f\!J\P. 

003 

' 

Listen c;¡rcfully for any ;:¡udin n:<;rnn\L'S durin~ tlv: pnwcr-~>n 

sclf les! (POS)). i, 11 

OID YOIJ IIEAR ONE SIIORT BI-TP AT Tih: f'NI) OF Tlll: 
I'OST? 

A Yt•s 

. ~ 1 

N u 

1 

(Stcp 1104 cnntinuL"s) 
.. 

r ·' 
> 

Starf (1'(·. \.T,f•orbhle f•t·) 01)(11) l 



l 
1 

J 
·, '. 

~-

\~ 

1 
005 

004 
Go to Stcp 006 'itHhis MAP. "·.-

Gn to Stcp 010 in this MAP. 

006 
(f"rom Step 004 in this t\·1AP) 
OID TIIE MESSAGE (RESUME;,, "Fl" i<EÚ API'EAR ON 
TIIE SCREEN? . · 
Ycs No 

1 
007 
Go to Stcp 052 in this MA~. 

008 
Makc ~note of any error mess:tgcs on thc Scrccn. 
Prcss thc F1 kcy to continqp. 

OID TH.E.MESSAGE (RESUME= "Fl" KEY) GO A \V AY 
WHEN filE Fl KEY \VAS PRESSED? . 
Ycs No 

1 
009 
Go to "MAP 0300: Kcylioard Start." 

010 
(rrom Stcp 005 in this MAP) • 

. ' 

OOES THE AOYANCED I>IAGNOSTICS MENU APPEAR? 
Ycs No . · · 

1 
011 
Go lo Stcp 053 in this MA.P. 

012 
Sclcct O (SYSTEM CIIECKOUT). 

Note: Dcpcnding upoñ thc optio~s i~st~llcd in ¡j,~ 
.systCm. quc!>tions ahout allachcd dcviccs m ay :.1ppcar 
on thc scrccn. Prcss Y or N as requircd, thcn EnCf'r. 

(Stcp O 12 continucs) 

/ .•. 

012 (continucd) 
OOES TIIE INSTALLEO ()[VICES >.lEN U A PPEA 
Ycs No 

014 

1 
013 
Go lo Slcp 037 in lhis MAP. 

Compare thc Íist to thc options in~tallcd inside thc"'systcm. 

Note: Thc ln~tallcd Dcviccs li<;t displav" onlY thoc;;c 
dcviccc;; ~upportcd hy thi!' m;-¡nua1. Ha líc,·in.-is mi.., .. ing 
from thl·'~list ami is not •;upportc.:<..l hy thio; ~anu;,l. prc"is 
Y (IS TIIE li'/STALLED DEVICES UST COHRHT?l 
thcn En ter to cnntinuc the di;t!!llO<.;tic tc-.:ls. ("",n 10 

Stcp oiS in this MAP. -

()OF$ lliE INSTALLEO DEVICES I.IST CORRECTLY 
IDENTIF\' HIE DEViCES iNSTALI.EI> INSIDE TIIE 
S\'STEM? 
Ycs No 

1 
015 
Go to Slcp 017 in this MAl'. ., 

016 
Go lo Stcp 025 in this Mi\ P. 

017 
(From Slcp 015 in this MAP) 
Follow thc instructions on thc scrccn and attcmpt to crirrcct thc 
lnstallcd Dcviccs list. 

Note: A 199 error indicatcs vou anc;;wcrcd ''No" tn thc 
q'uestiori about thc lnstallctl 0~\·icc') list. Di~rcg~rd thc 
error. 

COULO YOU CORRECT THE JNSTALLED IJEYICES UST? 

• 

Ves 

. 1 

No 

1 
(Slcp O 1 X conlinucs) ...... 

o 

St:.rt IPC. XT. Pnrlahlc PCJ 0000· .\ 



1 
~ 

l 
l 

OIR 
Go to Stcp 020 in this f\.1¡\f'_ 

019 
Go to Stcp· 02) in this MAP. 

020. 
iFrom Stcp OIX inthis MAP) 
IS TIIE <WriON MISSING FROM TIIE INSTALLED 
DÓ·"ICES LIST! 
Y~-' Nn 

022 

1 
021 
Prcss Y liS TI !E INSTAUYil OEVICES LIST 
CORHECT?) thcn Enln lo continuc thc diagnost!c tc:.ts. 
Go lo Step 02) in this MAl'. 

f\bkc :-;urc :di ~witchc!' and jumpcr:.; are sct corrcctly·fhr thc 
missin¡.! option. Be su_re tn check thc svstcm board switchcs ;~s 
wdl as tht· opti<m's ~witd¡cs ami jump~r p0.o.;itions. 

ARE TIIE SWITCIIES AND .JUMI'ERS SET COllRECTLY? 
Yt·-; Nu 

112~ 

023 
Hl'sct ;¡ny incorrcct jumpcr or swilch scttings. Go to Stcp 
001 in this t'vfAP lo vnify _o.;ystcm opcr;_¡tion~ 

Go to thc appropriatc f'·1AP for th~..· missing de viCe. 

Nnre: lf you ::~re m1;1hlc w rind thc MAP that 
corrcsponds 10 thc dcvice. you havc an IBM device with its 
own scrvicc m:mual ora de vice not supportcd by lB M 
~liagnostic h.'sts. · 

'0--1 St:trt (f'C. XT~ t•orl:thle f•C) 

1 

~ 
t: \.. Jl 

·~ 

""";'' 

0!5 
(From Stcps 014,1116.019. ond 021 in this ~!,\!') 

Foll(H\' thc instructions on thc ~creen to run thc \C"b nn al\ 
dcviccc. Use thc (RUN TESTS ~IULTII'U' TI~IFSl )',pti••n. 

010 YOU Rf.CEIVE AN ERI!Oil MESSAGE? 
Yt=s No 

1 

fl26 
(io to·Stcp 02X in thi•: HAP. 

OZ7 

1-. 

(·_;oto thc !\-1,\P indicatcd hy !he cnor ende. For cxampk. i! yqu 
rccci\·c thc crrnr codc 7XX. !!oto ''f\·1,\P 1)7()0: f\.bth 
C(~JHOCCS9)f. '' 

Nntí': tr \·ou ~re un:-~blc tn find the f\1:\P that 
corrcspí!rHÍs ('.) Yf!~l!" '?ff'.~r r:•:o•.t•:. _:"ClLI h:t\T :tn ln\1 dc'¡,icc 
with ils pwn scrvicc m:u\1.1;11 nt :t dl''"i<:c uot ~urrnrtl'(l by 

111M di.1gnosti~ tests. 11 

028 
( From Sti.:p ('2(• i11 this _~v1:\Pl 
0111 Tlll' SYSTE~I Cl-iFCKOUT :11IcNl' .\l't1FAR .-\ T TIIF. 
END OF TVSTINC? 

1 
02? 
(io to "f\..tAP 1)020: Pnwcr St:trt.'' 

11:\0 
DlD YOU NOTICE ANY FAILUilE SY\tPTO~tS~ 
Y e-s Nn 

OJI 
Go to Stcp 0.1:1 in this MAl'. 

032 
Go t•~ Stcn 053 in 1his MAP. 

.Siart i ji(·. XT. l'nlt:tl>k onon ~ 
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033 -;;: 1 
(frori1Stcp031 inthisMJ\P) S,·;-"\k>~o.. .. 

OID TIIE CUSTOMER ·rnO\'IllE A SYi'vti'TOM? 
Ycs No ·¡ 

034 
.:· '·Go·to s·tcp 03(i in this MAP. 
, . .t' 

OJS 
Go lo thc MAP for thc ~uspcctct.l f;1iling dcvicc.· 

036 
'(From Stcp OH in lhis'~·IAI') 
·Thc Adv~lnccd Di:lgnPsi·;c lt.'!-it~ h;l\'l."·finishCc.J wiihout dctccting 311 
error: · · 

lf you are stil! c~pcric~lCillJ! 11 prohkili: 

Check :11! S\vitch scllinJ!:->. 

Check all jumper posit ions. 
• . 1 .•. ¡ . i.~ . 

Check all cahks :11H.I cnnncctors for prOpcr inst~llation. 

. Run 1 h~· Adv;¡nced Di:q.:nnstic tests on all dcviccs. U~e 
thc (HUN TESTS ONE TIME) option .. H-ymfr~ccivc an 
error. ~oto tht.:: ~-1AP indit:tllcd by by thc error codc. For 
cxc:n~lplc. if you rccci\·c thc t.:rror codc 7XX. go to "MAP 
0700: Math Copron·ssor." 

..•. ¡· .·· ... 

' '· • . .<·, • H you are expcric.ncing a proh!Cm \\'Íth ::J\J~vicc n~t-Supp.ortcd 
by this m~nual. rcfcr to th:Jt dé\'ke's ser.vicc manual for 
spccialtcsting inslruction~. 

:' '. lf yot1_su:c;pcct an inl.crmith.:nt prohlcm. start an error log. lf 
you nccd ·instructions. rckr lo thc Rcfc:rcOcc manual. 

~ w 

037 
(From Sicp O 13 in this MAl') 
DIO YOl)'IH:CEIVE AN EI!ROR \H·:ssM;I·: INDIC.\ Tl:-.<f; .\ 
lliSKITfE READ Ell!WR~ 
Ves No 

1 
03H 
·e;" to Stcp 0,10 in thi" f\1/\P. 

039 
· (io l'o ''tvli\P 0600: J)isl:t.::ttc Orit-c St:1r¡_" 

04ll 
(Frtim Stcr 03~ inthi~ 1\·1,\P) 
!S .1 i\1ATII COI'I!OCI::SsOil INST.\I.U:n IN TIIF SYSTL\1~ 

Y<'."' N.,. 

fl~l 

(in to "M/d~ 0300: Kcyho:1rd \!;ni_ ... 

042 
· Pqwn off the s::"•lem and rcmnn.~ tl11.: ill:tth owrocc..:<.:or . 

Ptnvcr on lhe syslenL 
Sckct.ll !SVSTEM CHECKOl!l'l. 

DOI'S THE INST.\Ll.EO PEVICES \H::"L' Al'l'LAIC 
Ycs Nn 

ll43 . 
Rl'inst~llltht..• math coprnccs.:;or. thcn ~l.l tr• "~1,\1,'.11:'-flO: 
Kcyhoard Start." 

044 
Rcplacc tht.:: math coproccssor ami t he XOXX proceo..;c.;or. Ü 1 h:11 
does not corree( lhc prnhlcm. n .. ·pl:tc..:: t he SY'Ii.'"lll hn:ud. 



l 
; • 1 

r 
-----·---~"-·-,--,..- ·:·--,--~""'''. 

045 
(From Stcp 002 inthis MAP) 
IS TIIE POWER COIW I'LUCCEO JNTO A FUNCTIONING, 
I'ROPEilLY (;llOUNilFO EU~CTRICAL OUTLET? 
Ycs No 

1 
046 

Attach the systcm to <t functioning. propcrly g~ounded 
clectrical outlcl. Rcturn to Step 001 in this MAP to 
vcrify systcm orcraiinn. '· 

047 
Power off 1 he system. 
Disconntxt thc pfnvcr cnrd from thc clcctrical outlct thc.n from 
th~ systcm unit. 

Check thc ~ystcm unit po\\'cr cnrd for continuity. 

DOES TI lE PO\VEI( CORD !!AVr CONTI:'-!l!ITY? 
V<'... Nn 

048 
Re place thc powcr conl. 

049 
Rcconncct thc powcr c0n.l. 
Powcr on thc systcm . 
Check for a \'OI!agc of 2.'1 to 5.2 Vdc bctwccn pin.s 1 and 5 
(gr_ound) at thc systcm l:!1:1rd powcr supply conncctor, 
Fit:urc l. · 

FiL.'llfC l. S~·sfcm o~lHrd Pnwer ( "umw~:1f"f'i 

/ 

04? (contimiC·u) 
IS THE \'OLTM;F. 2A TO 5.2 VOC IIETWEEN 
I'INS 1 AND S? 
Ves 

(}~0 

Gn to "f\1AP 0020: Pnwcr Start." 

!151 
Re place !he p0wcr supply. 

Slarf (I'C. XT. P(•rl:\hlt· PF") (H)f!(1.'i 
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052 
r ' Slcp 007 in 1his MA P) 

··• h to thc following figure amigo to thc MAP indicatcd or t~kc 
the ~clion dc~crihcd. 

Note: lf you rcceivcd nn error mcssagc and incorrccl 
audio response. use thc <:rror mcssagc as Lhe POST Error 
Symplom .. 

POST Error Symptom: , 

No Becp and: 

Blank Oispt;ay . 
Unmadahle Oi!>plny 
Blinkinq Cu;S.Ór ... 
Parity Ch .. ck MesS<~qe . 
1XX Error.:. 
Machine F"unctioning 

Prooerl). . 

1 long and 1 Sl'l~r! 8!"!~P. 

1 long and 2 Short f:.leeps ... 

· l·long and 3 Short B~ep~ 

2 Shorl Beeps and. 

Action: . 

. MAP 0020: Power Slart 

. MAl"' 0020: Power S!art 
... MAP 0020: Power Start 

. t .. 'AI' O~(u): Memory Slarl 
. . . . MIIP O 1 úO: Systflnl Board Start 

. M/\P 0020: Powar Slart 

Go to Step 054 inlhi:; MAP 

. Go lo Step 054 in lhis MAP 

Blank or llnreó1dable 
Display .. .. : ....... G010 Step 05<1 in lhis MAP 

Oislorled lmagc on 
Oispt¡~y_ 

1XX Error .. 
XXX XX XX 201 Error . 
XXXX 201 Error. 
301 Error. 
XX301 Euor. 
601 Error . 
17XX E-rror. 
30XX Error .. 
31XX Error. 
CBOOO ROM Error ... 
CCOOO ROM Error . 
ROM Error. 
FXXXX ROM Error._ 

Continuous Beep ... 

Repeating Short Beeps .. 

.... Go 10 St~n OSA in lh!s MAP 
. . M/tP 0100: $y5tem Board Slart 
. . 1~.1/I.P 0200: f,h•rnmy Stnrt 

.... Mf'.P 11200: ~-~emory Start 
. . . ." .. t.1AP 0:~00: Kcybcard Start 

. . ti.MP 0300: Keybo<lrd Sl::trt 
. . . . . rAAP 0600: Olskelle Orive Slart 

. MAP 1700: Fil(ed Disk Orive Start 

. MAP 3000: PC Netwotk 
..... MAP 3100: Al!. PC Nelwotk 

.. Replólce Fi~~:ed Disk Orive Adapter 

. . fJAP 3000: PC Network 
. A~ place System Board 

Aept;)ce _Syslem Board 

. . MAP 0020: Power Slart 

. .... MAP 0020: Power Stal1 

Any Errors t~ot Shown Above. .. Go lo Step062 in lhis MAP 

F"tgt~re 2. POST I-Jrtlf"10 

0000~ 10 S1or1 (I'C. XT, l'nrlahlc PC) 

r 

a 
V 

1 ' . 

., 

'· ¡,, 

053 
(l'rom Slcps 011 ami 032 in lhis MAI'I 
Rcfcr lo thc fol1owing rigurc amigo lo thc ~1/\P indic11c 

thc action dcscrthcd. 

Note: lf vou rcccived an error mcssagc ~nd incorrcct 
audio rcsp;>nse. use thc ~rror mcssagc as thc syt:nptmn. 

Symptom: Action: 

lncormct Memory Size Oisptayed .. _ MAP 0200. Me mor)' !3-1.::~r! 

lncorr~?r.:l Colors on Display . .......... Go to SIP.D 054 i., lt••!'; t."A"' 

No Hiqh lnt~nsily on Display. 

Missing. Bu:,ken or lncorrect CMaraclers 
on Oi~pla)' 

Oistorted lmage on Display . _. 

B!:ld:. Oiso!ny 

UnrPad<'ble Oispt.-y .. 

Ftashing Cursor Only .. 

BASIC Screen Appcars . 

Loac1s Program hom Filled Disk. 

Disk Boot F~ilure . 

Loads Program lrom Remole S1alion. 

PAI-IITY CHECK E11ar . 

Keyboard Problt?m .. 

Cannot Finísh OiagnosticTesls. 

Prlnter Problems .. 

Network Problems. 

fistuT"e J. Failure Syrnjltorno; 

_ Go to Steo Q5d in 1hi!i r.•:,r. . 

.. Go !oSI~o054 in tt>is M11f: ~ 

. .. Go lo Steo 05<'~ in this t,~t.P 

. . Go to Step 057 in this tJI.t.D 

: . .. MAP 0600: OiskeUP. Qtivl:' S•.a•1 

.. MAF" 0600: Oisk¡;o!l~ Oriv•' S•;:¡n 

_ MAP 0600: Oiskellr> l)ri·..-1'! Sl"l•l 

MAP 0200 M<:!mrw,• $1;:~•1 

. M.II.P 0300. Ke~·board St;:¡rt 

. ... t.t.AP 0020. Power S tan 

Reler to the Ser ... ice r.tanu~1 1 r"• 

lt-e Printer 

... Reler lo th~ S~?rv•ce t..l;u•uatf,._.,, 
the Netwc~<~ 

~ 
o 
C·J 
.> 

Starl (PC, XT. l'nrlahlc l'CI 00011· 1 1 
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(From Slcps 052 and 053 in lhis MAP) 
IS AN ENHANCED GRAPH!CS AOAPTER INSTA U .E07 
Ves No 

1 
055 
Go 10 thc MAP for lhe failing display adaplcr. 

056 
Go lo "MAP 2400: Enhanced Graphics Adaplcr." 

057 
( From Slcp 053 in lhis I\1AP) 
ISA MATII COPROCESSOR INSTALLEO? 
YCs No 

1 
058 
Gu lu ".MAF OóOO: Di.skeltc Orive St<1n." 

059. 
Powcr orf thc systcm. 
Removc th_c math coprocessor fromthc systcm hnard. 
Powcr on thc systcm. 

OID TI! E FAILING SYMPTOM REMA IN? 
Ycs No 

1 
060 

' 

Re place thc math coprocess0r ami thc .~O~S prnccs,or. 

061 
Reinstall thc math coproccssor, thcn go to "MAP O(~nn: l)i<.:kcttc 
Orive StarL" 11 

0000-12 Starl (I'C, XT, Portablc I'Cl 
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JUMPERS ANO SWITCH SETTINGS 

Ortinn Compatihility , ............................ . 
BIOS ROM ldcntific:~tinn · .................... , .... . 

3 
3 

Usin~ thc Switch Ch:•rls .......................... . 
Systt·m Board (Diskctlc Drivcs. Oispl:1ys, Coproccssor. :tnd 

POST Loop) ..... · ............ : ..... . 
Systcm Board (~:kmoryl ....................... . 
~-kmory Adaptcr s,vitch Scts ................. _ ... . 
r.xtcndcr C:1rd Swilch Sctli•1!!S ................... _. 

Cluster Adapter ........ : ...................... . 
Station Addrcss .................... _ .... . 

4 

5 
6 

11 
19 
20 
20 

Hcnwtc lniti;ll f'rogr:m1 Load ..... : . ........... . 
Ad:1p1cr Nund:L·r ........ ~ ........... . 

Enh:nlccd Gr;1phics /\tbptcr {.EGA) ............... _ 
PC Nctwork Atbptcr .................... _ .. . 
,\synchrnnous Comnn_,.:ications Adaptcr ............ . 
Binary Synchronous Communicalions (GSC) Adaptcr .. . 
D;;ta /\cquisilinn ami Control (D/\C) /\daptrr ........ . 

;\na lo¡; Out pul R:m~c .................... . 
Analog Input R:ulp.c ......................... . 
t\tbplcr Numht'r ......................... . 
lnterrupt Rcque'l (IRQ) Leve!· ................. . 

General !'urpo~o¡c Interface L\us CGPIB) Adaptcr ...... . 
Adaptcr Nurnh..:r . . . . ................... . 
lnterrupt Rt:tfliCSI ( rJH)) Lcvcl ................. . 
lnterrupl i\cknowbl~c (INT ACK) Lcvcl ........ . 
Oircct-lvkmory /\cccss (DMt\) Channcl ......... . 

Prof1.1ssinnal Graphic.o.; Controllcr .................. . 
\'oicc Communicatinns A<.bptcr ................... . 

22 
00 
LL 

23 
25 
2t1 
27 
2R 
2R 
29 
29 
30 
JI 
31 
32 
33 
33 
34 
35 

Switchcs (PC, XT, Portahlc- PC) 

1 

r· 

!· 

1 

1 
1 

.; 
't 

. •, 

Opfion Cámpatihility 

Certain optiun adaptrrs cÓnflicr whc'n uscd in _thc ~;mw -.;yqcm.¡ 
T,hc following adaptrrs slwuld not be inst:~lkd-tnp:-thcr in ynr1r 
~ystcm unit: 

Sv.nt.:hron0us D;ll:l- Un k Control (SDI .. C) ;¡c_l;!ptcr: 
· ,\lterÍi:•lc_Hin;¡ry SyndlrOilll\1.~ ConlllllllliC;Itiqn~ (:\IL itSC) 

;,.¡;,rter. 

BlOS ROM ldentification 

To determine lhL' ll:lle or !he ni()S ROr-..1 nwdule. rilll llw 
rollnwin~! H:\SIC pro~r;Hn. Tyrc thc prn~r:un CX~Klly ~l' ..;hown. 

10 DEF SEG=&HFOOO 
ZO FOR X=&HFFFS TO &HFFFF 
30 PR!NT CHRS(~EEK(X)): 
1,0 NEXT 
RUN 

Thc d;.lh' th;ll ¡._ displaycd is thc <.blc or your HIQS R(_l\1 rlH•duk. 

·' 
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• '<iing the Switch Charts 

Thc r ollowing lcgcntl. applics to thc charts in this section. 

Symbol M(!:tnlng 

. . No! U sed hy lhis J\pp1ic:1tion 

T On/Glos~d Po:;i!i0n 01 A Swi!<.:h 

1 011/0pen Position 01 A Switch 

N 'A tlol Al!r>wf"ct Or Nol J\polic;¡biP. 

Nof(': r('f som..:·.r.'pt_iqns. thc cust1. 1mcr mu~l supr.!y 
inform;1ti011 fnr C(\frcct setting r~.f jumpcrs or switchcs. 

To sct a rockcr switch. prcss thc rncker down lo thc dcsircd 
position: l<.l sct a slidc ~witch, slide thc lug or thc switch to thC' 
desircd posilion. 

S!ide 
SwÜch 

·. or 
Rocker 

-Switch 

Ballpoint 
Pen 

~ 
\:.WJ' 

1 

~ 
~ 

System Board (Diskette Drives, 
Displays, Coprocessor, ami POSl ~·1op) 

Sy!'1ern 8o"rd Switches 

Pf: PCXT & 

PorHth1e 

Function 
Sw. Bloek Sw. Block s~. Blo-:~< . 

1 , , 
123<151378 123451'378 11345f;7A 

O·Diskl'!!le Oriv~s ¡-.... ¡¡ .............. 
" ' •. 

1-Disl<.<:!lle Driv~ r····n ............. ..... ·¡¡ 

2-0i~k-:>Ue l)r>-, ... ._ ¡ ..... ¡ T ........... •••••• j 1 

J·Oiskf!tl~ D•i..,~s N.'A ~J' ... ..... ·¡ 1 
--

4-0iskell~ Orives Nn'l N:r. • ......... ¡ ! . . 
No Display Aflapt~r • • • .. r r • • tJ '/\ .... 11 .. 

1--
Enh;:mco:>d Gr~phics Adallter ...., • ·r r • • N.'l\ 

.... !1 .. 
(Prirn::.r;; S·~e No!"! 11 

Colcu•Cir;~,nhio::.::; Adapt~r .... 11" N't, ...... 1 i .. 
140 Y. 25 Prirn.1<yl 

Cotor.'Gr"tohic:; Adap!Pr .... 11 .. r J '•' .... 'l'.l 
18Q ): 2S Prim:~ryl 1 ' 

1 

Prol"!~sional Grauhit:s 
ConiH>II~r (Prim"try¡ N'~ n.·r. .... 1 ¡-. 

Monochrom~/Printer Adapter ..... 11'""' 
IPrirnary; S'!e Note 2 

'I'A .... 11 .. 

Math Coprocessor lnstatled '1""" •J•I\ ·¡ ....... 

Vlath Ccproc~ssor No! ·r······ N,A ·¡ ...... 
lnslallnd 

POST l.ooo (AIIows 
N'A N'¡\ r ...... l 

Continuous Runningl 

No POST Loop 
N.'A N A 

! ....... 
INonnal OperrtliOI'll 

Note:os: 
1-'-11 IIth e Enh~ncf!d Graphics Adapter lEGAl Í$ mst:::¡llnd "'''"' ~norM~· "!•-;~··a-1 

adapl'!r. sr.t tl-l·~ svstf"!m board o;wiiC:h<~<: =lS ">hn·.-;n ''J' '"b f-G·~ ..... ~ 
21 Tht' IBM Munochronl~ Oisf]l!ly nrH1 Print~r 1\d:ln¡,, •s POI o;rH'l'n•••·r! ,., . .,,.(""-

Por1ahlv. P!~<S('n;rl Compul')r .s; 

.1 



. --::. ...-., ___ 

"• 
'· 

System Board (Memory) 

Portable Persot'lal Computer 

Syst~fTI 256K Card G4/256K 64/256K 

'totor B~Jard Or64!256K Option Ontlon 
Switch Opllon Wftf\192K With128K Mernory 
Settings With 2561< 

(Se'! Note) {SII!e Note) (Sec Note/ 
1'2345678 12345678 12345676 12345678 

:?56K • *.11** ... N,'A NJA N/ A 

.120K "ll* .. * N/A . N/A NIA 

l 
38·1t( **ll"'""** N!A NJA UTT!!ll 
A<18K **ll**"""" Wf\ 11 Tlllll Ni A 

J 5/.?K ... "'1! .......... 1111lllf N/A. tJtA 

S76K ... 11 .......... f ¡¡¡ ¡¡¡¡ tJ/A NIA 

640K .... IL ........ fl11lllf NJA ' lffflfJJ 

1 

Note: Tll~ ~·1/;?SfiKB lt.fPmn r: . 
Mf!rne>ry E..-rn~ -· ¿IV . wl''lll'll()'! Üption :'~"'d lhP. 25131<8 

• ~,,., 0110n :1r" 111e 1 . 
Sttnn(lt/r>d ;11 lht• l(lJJ p,.. t hl - en Y memory onflons 

._r _, f! PC!rson:-tl Compulcr. 

6 s\\ifchc:~ o·c , .. ,. 1'· rl '' f'(" .• ... • ·~ ;¡,¡¡¡• • ' 

.L. 

64/25GK 
Optfan 
wun 64K •• {See Note) 

U3d5G78 

N/A 

Tl1fTJJ1 
N !A 

N/A 

U!A. 

mrrw 
N/A 

j 

Tousc thc following chort. first find the column un<!e Jm 
Ro;trd Tvpc-" thal matchcs \'l)ur ~\''tC'm. F0llow 1his CC'•"tnr{

1 
(lown 

.. - - 11 
({l fhC S\\'itch ~CtliOI'.'!\ ror thc lo\;l! ;mh-lilfl{ Of fllC!)li1fV in \'0\11 

,_ ' - 11 

systcm. Sd the system bo~lfd S\\'ilchcs to m3tch lhnsc in tl11: ' 
chart. Thcn r,o to thc ''S\\'ilch Scl" li~;tcd ~od 5et 1hc switd~c~ tm 

Ú . ·r-, r " thc mrm01y a ;1ptcr,;; tn your sy:--;tctn. 1c~c sets o mcmnry 
adaJllcr switch sdtings ~tart on p:1¿:_c ·1 l. ~ 

Ngle: lf mcmory ahrn-c )JJ.K is to bc.in"!Jiinl on a ~ 
16/MKfi svstcm b<lorJ. thc !\lOS ROM mu<t tw d"tcd 
10/27/lQ ;" later. Scc "II!OS RO\t ldcntificOlion."! 

SVSI"!m 
$·{st~m Bo:t'd Tyo~ (N01<:!\ ! 

Total 
ao~nf PC P'c XT ,, 
Switch·Set1irogc: 

M-enu:rry .\ 1\('lapter 1f;K-64ft; 6<~K·256K 6.-1 ~·7SGK 
Swit!:h S<:lts. 

12345!;78 123<156-78 12,~.15137!'! 

s:,.,¡t('.h. 1 ··¡¡ .... N'll !!·' ·' 
lSK SwJir.h 2 11111111 ~J.'" //•' r. 

.S·~I Ni¡~ i'-1'(• 11 " ,, 

Swi1ch 1 1 
··¡¡·., ... ! ¡.-,, 

11 "'' 
J:!K 

S•.•,.it~h:? 11!1!!11 ~.J -'" 
11 

•! f, 

.s,~r t-l'fl :.J ,\ 
11 

u ,, 

Swi!ch 1 .. jj" .. tH.t• 1 tJ .. '\ 

<BK 
Swilch 2 ¡ ¡¡¡ ¡¡¡ 1 N' A 1 tl' :. 
8~1 tJ't. N'A 1 t-¡·,1. 

Swit~;h 1 ··u·· .. ··u--·· 1 r 1 ·:. 

64K 
Swilch 2 1ll1! JJ 1 ¡¡¡ fflll 1 tj·,t. 

S••l N:/1 t..L'J\ . ~ ~~ ,, 

Note: Th~ sysl~m IJo:)r(!'S id("n!;¡; .. r •S l(>! . .:Tl,...d 0'' ;¡.;, 1"1~ '!d'-;1'' 

11 

(Part 1 of 4) 

f-1. 
;-....:.. 

!> 
.. .. 

1 

' 



1 

1 
1 ¡. 
¡ 
l 

1 
1 

Sy~1e-m 

Oo<1rd 
Tot<~l Switch 
Mcmor:y Sellings 

t. Adapter 
S-.vitch S~ts 

Switch 1 

9tiK 
Swilr:h2 

S•'l 
-

~' .. ·;ilc.h 1 

--
128K 

~wi1::h 2 

St~l 

$wol,:r• -1 

lGOK 
~-;",¡;.:h 2 

s~: 

Switch 1 

192K Switch 2 

$'0'1 

Switch 1 

22>1K Switch 2 

Sr~! 

Swdch 1 

256K · Switch 2. 

Sct 

Switch 1 

288K 
Switch 2 

S•~t 

... 
(Part 2 of 4) 

Syslem Ooard Type 

PC PC XT 

1 GK·61lK 64K·2:56K Gl11{·2!:Hlt: 

173<15678 12345/)78 123·15678 --
•"11*'"** N/A N/f.. 

¡¡¡¡¡¡¡¡ . fJ/,'1. N//\ 

' 1 ¡.¡¡;. rJ;,-. 

.. 11 .... *~!1 ~-u• .... n· ...... 
ll ¡¡¡ Jlj fl! 11 lll r 1/A _ .. 

¡-;;::;;;; _¡-
1'-J.'.I\ U!/1 

N/A 

~ N//l, A 
···-

1 
,, N lA ;..¡;A 

1 
.... 11 ~ .... **11**** "*1!~4'" 

lilfiJ!J IT!HlU N/A 

7 ~L'to t.J:.r • 

.. jj .... tJ/A N!f1 

Jllff!JJ N.'JI 
' 

tU A 

9 \ N/A N¡t, 

'""'11..,_ ... ·..,. *"'lt···* .. •ji "'·-·· 

lllffl!J !1111111 N;A 

" N/A t·J/A 

••J! ~··· *'11 ****' *"!!***"• 

Jlllllll lllllJJI N/A 

•J 2 2 

1 

'~ ~ 

Enhanccd Graphics Adapll'r (EG 

\\'arnin~: Darn~gc.: to thL' gr;tphics ;nl:rpter. thc di<;pby. or holh 
may rcs11lt if thesc jumpcrs ;,trc IH)I in thc: cnncc1 poo;:;ition. 

P1 

Tyre o! Dlsplny p' P3 

1 [}:-...\ C(ol')r [•i.;pl:"l v (lf 1 .--. .... j; 
lf~t.t r·.1'li1C'Ch•·orn;:- (1i-;ol:w 

1 ;'lfl'J?. 

~~~itl.'lu:-; il't . \T. Porl:tlrk PCJ ~J 
•\ 



i 

Ir an ECi1\ is thc only dispby ;lll;.tpler inst;dlcd, or ~~n EG!\. ami a 
Monnchrome Displ;~y ;¡nd Printn /\daptcr are insLdlcd in thc 
systcm, rcfCr In Fi);!lll"l' 1 to scl the EGA switchcs. 

lf anEGA is in.o.;tallcd witll :1 Cnlor/Grapllics Monitor Adaptcr. 
rda· to Figure 2 lo s_ctthc EGA Switch cs. 

; 

Type ol Di$play EGAm; EGA as 

.( Attachedtothe Prim;tl)' Scconclary 

'' Enhanct'd Graphic-; Switch ~: Adaplcr 
Switch 

' 
1234 1234 

>. No Dt~pl~·¡ N/A ¡¡¡¡ 
-

MonociHorn<:> O•~pl.1y 111 ¡ N/ A" 

Co]or Di~¡•l:ly ¡¡¡¡ ¡¡¡¡ 
(40 X 25 t.tod<!l 

Color Di~rt.1y llll !BO X ?S r,t...,lf"l j'll 1._. 

[nh.1nC<!f1 Cq\,v ()i~pl<\y ¡¡¡¡ 1111 (Norrn;¡l C010r t,.\Qrl<"!l 

Enhanc('<i Col{lr Di:;nl.1y ¡¡¡¡ lllf ([nh<ltlC<:!d Cot,,r ~.1Nlo.!l 

Figure 1 

Typ~ of Oi!':olay EGA "'s EGA as 
Alt.,chedtothe Prim;Hy s~condary 

Color:Grllnhics 
Switch Switch 

Monitor Adapter 
1234 123t1. 

Color Ot:;pl:\y 11 ¡¡ 1111 /<10 X ~5 ~.torl••l 

Colm f)i;:p!.1y Jlll ¡¡¡ ¡ tHO X :!5 Mrui'"!! 

t-Jo (l,~¡¡t;w llll -180 ·.; 2"5 M0del N.'A" 

Figure 2 

N ores: 

l. r-..·totfl· scfccliOil C~lll he chang_ct.f hy programming. 
2. A nwximum nr two disrby..,;l·;m he atl:Khcd lo thc syskm. 

onc l·ol•lr display ;111d onc llltJnochrom:..· display. 

-1 

("' 
'_::..- .. , .. ; 

• . 
.1' 
' 

/ 

.. ;. ~ -·- ~, .... : ... : ..,;...._-~;: 

PC Nctwork Adapier 

Jumper Posltion 
(Seo figure) 

V/1 

W2 

W3 

W4 

WS.'tW7 

WG 

W8 

Function 

Autorn~tic R·Jrnot~ 1--"'":··J•."'!rn 
load (RPL\ 

Sets A<!, pi N '.e> w·;~ 
lr.l~rrup! Le·····J 2 

S('! S Ad<lot-:•r ~') ''"''! 
lnt"!nupt L·~v·;l 3 

S~ts Adact'!r ~S 
All'!rnOI'! /1.-j~r:.tn.r 

S~t:; A!J;:i'p!f>r ~" , 
~~i'"!'!3...,; ,..d'l~t<;:r 

En:tble.s RQt.l -~~ 
fl.d8Dier (Sf>•! tJI)!<>\ 

N<Jie: Do not P.n<.lble lhe AOIJI on more !han 

•.)ne ~d;-opter. 



1 
1 

1 

i 
1 

1 

1 
1 

1 

d!J;. 
~ 

Parts Catalog 

,.----~---- --------

rtacc lhc h:1rd-laf• p:1J!C lahdc.·d "Parl.<t CiJialog" in pl:u.·~ tlr 

thi' p:tgc. th(•n diS<":~nl 1hi..: r~<~cc: 

1 

/ 

----- ----------~---------·-··--·---------- ---------- ---

PARTSCATALOG 

Limitcd \Varr~nlly- lBt-.·1 Scr"icc Parts 
How To U~c This P••rts C:Jt:1lng 

.Visual lmlcx 
t\sscmhly l. 

• /\sscmhlr 2. 
! ) ¡\sscmhl~· J. 
' Asscmbl;, ·1. 

Asscmhly _::._ 

Systcm Unit- t:xtcrior (:" l.<iO) 

Systc111 Un!!- Exterior (Slf1()) 

Syst~lll Unit- Extcrinr ( 515~) 
Systcm Unir- lntcrinr (5 150) 
Sy<acm Unit- lntérinr () 1(,()) 

Asscmhly r,_ Sy:~tcm Unil- Jntcrinr (~ 15)., 
/\SS('Illb!y 7. rnll High Di~,l\cllc Dri\'1:' Typc 
.'\sscmhly }:_ fu\1 Hid1 Di."kt~Uc Pri·:c T~·pc 
,'\:•.t.;clllhly fJ_ Full High Di·:kellc Dri\·c T~·¡w 2 
1\sscmh\y JO. Fuli High l)i·~ketlc Prin: Typt: 2 
Asscmhly 11. Full High Diskcllc Dri\"t: Type .3 
A~semhly 12. Full High Disketle Dri\"t: Type :'\ 
Asscmhly 13. Diskette Orive Pod:thh· I'C 
Assemhly 14. Fixcd Disk Drivc 
A.sscmhly 15. ln1crn~•l Optinn'; ;~nd ,\d:trlc-r<.: 
Asscmhly 16. [xransinn Unit - [xll.'rinr ( ~ 1 r, 1) 
Asscmhly !7. [.xpan.<>ion Unil- lntcrft~r (~ ¡r,¡¡ 
Asscmhly 1 ~- ~·1onnchronH: l)i<;pl:ly ( ~ 1 ~ 1) 
J\sscmbly 19. Colnr Display ¡:-,JS~l 
Aso.:cmhiy '20. Erd1:mccd Colnr [lis¡"~!:• y (S 154 l 
Asscmhly 2_1. rrorcssi~_lllal Cir:lphico.: l.lispl:ty t 51751 
i\sscml:"~ly 22. Kcyhoard (~]-Kl'y for ~~~O ;~nd :-11~fll 
t\SSf~mhly 23. KcyhtJard PO-Kcy fr.•r ) 1 ~51 
Assemhly 2~1. Kl'yhuH~'~Il Kits (~3-K~,.')') 
Asscmbly 2). Kcyhutwns f:\3-Kcyl 
AssemOiy 2r1. Power Conls ... 
Asscmbly 27. Misccllancnus 

e: 
'l 

_1.11 

11 

_1J 

.! ~ 

. f.1'· 
-l-" 
~~~ 

~2 

Parts (PC, XT. Pnrtahlc' f'{') 



Thr w:m:mty tcnns anlf cnmlitiun ... applkablc in the country of purch:tsc (cxccpt fcn thc 
ltnilt:d Statc~ ar11l Puntu Rico) in rt:"p~·ct ••f :m IHM Personal Cnmruucr prnthrc.t <~re 
:.r\·;rilahll: frnm thc \;IIJl['licr. 

Limited Warranty- IBM Service Parts 

(Appli<'s to Unifcd Sta(cs-and Puerto Rico) 

Tire llltcrn:rtinn<JI flu.,.inc:o>~ M achine,. C(•rr<•r:rrinn w;~rranl!; that cach 10M ~crvicc Par! 
will he frl'e fnm1 ,Jdco.:ls in malni:rl and \\"llrl..nwthhip untkr cconditinns nf nnrm:rlrt.~C fnr 
3 p..-rio>(l nf 'XI tl:n-s hnrn lht• ri:Hl· nf purch:r.~r lrnm 1111>.1 oran Atuhori7ed In M Pt~rsonal 
Computcr flcrkr~ -"'-·r\·i,·t.• l':rn" u·ill t-.- ··itho·r rt·•: .. ndit·i.,nc,l or ncw parl'i_ Should a u lllfl.1 
St·ry~c l':u1 bil h• 1...: lrn· hnrn 1khTI'- iu m:~r~·ri:rl"> m wurlm:rn'>hip tlurin(! thc IJO-d:ry 
,.,-:rrr:rnty f'I-'Tit .. !. 111M will. at it" npti .. n. ro:pair "' rqrl:rc.;- ¡¡-.¡, Scn·in: l'an :r! no ch:lrJ!C in 
!he Unitnl Sta te\ nr l'nal•l Hic<r. ,\11 rl·r!;t<:~··l Scr1 k e l'arb will hl·comc thc prorcrty '-'' 
111M. l'hi~ lintitt•tl w;¡rranl~· ti• >e~ nnt ind11•k ~t"fl'irc lo rcpair dam:tgc to_thc Ser-vice Par! 
h''-tthin¡: fnnn :u:dtkut. tli~a ... rcr. mi""'-1". a t-. u~~·- t>r mon-l[ll\1 mntfific:rtÍ•rn llf thc l'rodul"l. 

Umitt·d Watrantv '<CTYi':"~ m:\\"~ ~:l">!:•iru-:! h~· ddi·.cri:li!. :he t.ldct"IÍ,.C St:n•it:c Par\ durÍf\1! 
thc 'iO-d:ry ll"arr:;nty pcriotll;, :ro ,\uth,.ritni thl· lllt..l l·cro;onal Cc1mputcr Oe:rlcr, nr a ni 
IHM S..·rvirt.· Eu·h:-on¡:t• Ccntcr in thr L'ni!cd <..;l:tll"" '" l'ucrt" Ricn. A datt·d prnof nf 
purt·h:r~r frnrn 111M ur :111 i\uthorit,·d 11\11.1 Pt·r~Oil<ll Computcr Oc:rlt-r muq accumpaoy 
lht·tl:oim. ("onlact IBM h_v writiol! '" 11!.\1 t':rri,.n:.ll':~rt~ Ccntcr,I'.O. Gox 4lil. 
(frCt"n(:r~tfC. lndÍ:111:1 4f,!.i_<; rt>f (urthcr Ínfotrtn:t!Ít)Tl 

.\1 J. FXI'ItFSS <lit IM.f'l.ll:ll \V.-\RR .. \:-JTII:S Ft>n TI liS SER VICE PAHT. 
INCI PDIN(i TI U: \\'AIHV\NTII·~ ftF \fERCII:\NTARII.I"I'Y ANO rtTNESS r(m A 
r.\U I'ICliLI\Ili'Lt~I'OSE. ARE LI:-IITF.Il 1:-..1 r.tiR,\TION TOA I'ERIOD ()f. 90 
OA "'I"S FROM Ttll_' DATE Of f'I_IRCII."-S!:. ;\:---;[) Nt J W,\RHANTIES. WIIETIIER 
EXI'~J:..<.>.<..; on l~!PLU:D. WIIJ. AI'!'I.Y -\FTEH TI liS f'ERIOD. SOME ~TATE'l 00 
NOT Al.! .O \V l.IMITATIONS ()N 1 f()\\' I.<IN(i .\N l~fi'UEU WARRANlY l.ASTS. 
SO "JitE AllO\'F I.IMITATJ()NS \tAY NOT t\PP!.\' ·10 YOU. 

11-: TI liS SERVICr I'ART IS l)fTITTI\'E 1:---.J ~1.\TERIAL'> OR WORKMANSI!Ir 
UNOU~ CONDITIONS OF NOR'I.~AI. UST=. A~ WAHRANTED AllOVE. YOUR 
SOI.E REMEIW SIIAU.III: IU:rAIH fllt Hl]'I.ACFMENT AS PROVIOED ABOYE. 
l"l NO EVEN"I" WII.L IBM lll: 1.1:\BI.E Tll YOU FOR ANY OAMAGJ::S. 
IN!·¡ tiDIN(i I.OST I'RI JFITS. J.l.lST SA VIN(i~ 1 lH OTI IElliNCIDENTAL OH 
CONSUJ1.1ENT!Al. OAf\ti\GI'.S 1\J{[SINI.i OL'T OF TI lE IJSE OF OR INARIUTY TO 
USJ: Stlf'll I'"IHlDUCI". EVEN Ir' 111~1 1 )R !\N AUTIHmt7.H) lllM PERSONAL 
("llMf'UTEH DEAI.EH !lAS IHTN Al"t\"ISF.O fJF TIIE POSSIUIUTY OF SUCH 
DA M MiES. 01~ FUR ANY t:I.AI~I 1\Y ANY OTIIEJ-1. PARTY_ 

SO~H: ST.\TECi 00 NOT Al.LO\\' TI! E EXli.USION OR UMITATION OF 
INCIDFNTI\L OR CUNST:QllENTIAI. IIAMA(fE.~ f.OR CONSUMER PROOUCfS. 
SO lilE ABOVE IJMIT ATIONS C)R EXCI.I/SirJNS MA Y NOT API'LY TO YOU. 

TI liS WARRANTY C.IVE.') YOlJ SI'FCIFIC I.EGAL RIGIITS. ANO YOU MAY 
AtSO llAVE OTIIUt RIGIITS WIIICH f-1,\ Y VARY FROM STA TETO STA TE. 

2 Parl.5 !PC, XT, l'orfahle I'C) 

1 

---------------' ----------

• 

How To Use This Parts Catalogl 

1. Simila¡ l'arfs- lf two parts are similar. !he\' mt. 1hc listcd in 
the samc: lisl. Simi!:1r parls are rcf"crrcd tt"• l,y '1i1nc lllí.kX 
numbcr but ;trc di~tinguishcd by thc ran numher and 

dcscription. 11 

2. NS- \Vhcn this indic~tio~· ~1ppcars in_ thc :\ 1.\~~ 1 - I~DEX 
cnlumn. it denotes a part·nol shuwn 111 1hc :'""\;mhly. Thi·; 
design:~tion js gencrally uscd for misccll:~ncou¡¡ rarts rackct< 

3. H.- Tht\ cntry in lhc l_lnits CPiurnn I!Hltc:llc<; lhc r:ut has .• 

rcstrictcd :1\·ailahlhly 11 

4 'R-As Rcqu1rcd {AR) in thc Umts cn!urnn <.knniC" th;-¡1 th 
- '' ' r· . 

units pcr ~•sscmhly m~1y vary has~d upon "Yq.cr e''" tg.ur:•tt' 

5. lnd('nturc- The indcnturc is markcd hy a ~t.~nc~ 0f dl'l" lm_·;-¡1 
hdnrc tht' parl dc~cription. The imlcnturc ind11ic:~tc" thc 
rclatinnship<> of a part to thc nrxt lli••hcr .,._._cmhh· 

' e . . 

Example of a Parts List 

ASH - t'AI\T U:l 1 TS IJ(SCP.I~TIO~ 

!NOf.X NUHP.ER 11 

1 - 123'1567 HOJirr Asscrn!:olv 

- 1 11]1•568 1 . Sub-'ISS(!Inb 1 )' 

- 2 123;569 1 Sub.1s~~"'h! y. us 
- 2 123t.566 1 Subao;~r:rnb l y. N,-:-.,·'JS 

- 3 123"565 R .. Ddai l~d P.lr t_ R~strict!"d 

- 4 123 1,56~ 1 . Sub'!'>Scmbly .. Oct a i 1 eJ r nr t 
.. Oct a i 1 ed P ,1r t .. Derai l~d P2r t 

- NS 123,563 1 Sub.:1ssernh ly Not S"Qwfl 

.. Delai led p ;¡.- t .. 0f!J;¡i led p., .. t 

- S 123,562 AR . Suhassemb 1 y - U "'te " P.e'J:.J i .. ed 

. 
' 



¡ Ho•. Üsc thc Visual lndcx 

........ ... ·-····· .. ·~ . .,. .. ,_ ...... _ ...... , 

..... ;. 

••.--••••••"'r•••.., . ... -... , ...... . ... ~·· ... ···-·· 

f!l 

1. 
Turn lo the 
visl•al index 
and loca te, by 
illu9tration, 
the asscmbly 
containing ~he part. 

""~··•nht,- ~ 1. 1\n ¡,,_,.,J ¡jtl.¡.;,-~- r ... 
~ 1 :"~1 ~J .. ' 

Turn to the 
page for that 
a5scmbly and m loe ate the 

~ purt visually. 

~ ......... "· ~ ........... . 
.. -, 

4 f'arl., (I'C. XT, Purlahlc I'CI 

/ 

Visual lndex 

System Unit (5150} 
Assembly 1 and 4 
Pagcs 7 and 1 O 

•;--

System Unit (5155) 
Ass~mbly 3 and 5 
Pages 9 :1nd 14 

Diskette Orive Portable PC 
Assembly 13 
Page 20 

Infernal Options andAda pters 
Assembly 15 
Page 30 

.... , ...... _____ "' ..... --~---··· .. -- ~- .... -·- ... -

Syst~rn Uni1 (51601 
1\<>so:!mbly 2 and S 
Pagcs 8 and 12 

Fuii·High Diskette Orive!' 
Ass~mbly 7. 13. 9. 1 O. 11. ;¡nd 12 
Pag~s 1 6 through 26 

' 
'· 

Fixed Disk Oriv~ 
Assembly 14 
Page 29 

Er.pansion Unit {5161) 
Assembly 16 :lnd 17 
Pages 33 and 34 



.. ,::-__ _ 
--------------------------'""---~~-

Visuallndex 

Oisplays 
Assembly 1 B, 19, 20, and 21 
Pages 36. 38, 40, and 42 

~
~. --- d 

ttr 0 -•• nn::..,~: ~~ ••· ·..-.~- ......, -~ .- •! . . . ' . . ..... -' 
J '.' :~'· •. , ••• -: • -. ' - • ' ·, i 
¡/ <;rcr::. .: -~¡:.::". ·¡ \ 
L . ----
Keyboard 163-Key 5155) 
Assembly 23, 24 and 25 
-Pagcs 45 through 48 

K~yboard (83-Key 51 SO & 5160) 
Asscmbly 22. 24, and 25 
Pagcs ~4, 46,47 and 48 

Power Cords 
Assembly 26 
Page 50 

Note: Miscel!aneous Hardw<:!re ~né '-"f<lP plugs are listed on page 53. 

' ( :rts (I'C. XT, Purlahle PCl 
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Assembly 3. System Unil- Exterior 
(5155) 

ASH - Pf•HT UtHTS 
't~no ~liJHf3E.R 

B~Sirt, ti• 
1 
2 
J 86S'~41J 

"' a.=.;~.~.~.o 

tlS B>s•oJ9 1 

1 
tlS 8t))l¡l¡45 R 
NS 81JSI,418 1 
!15 1 

. 

,2 

/ 

(ovcr A-;~~~mh !y 
(over 

3 

H.1ndh! A"<:."mbly 
Panel . .Q.<:.<:.f.."•"bl·¡ 
Pa.,~ 1 ¡\~·-r:"1h h Kit_ 

•• P::111r.l AssP.mbl·¡ (P.~;tr A<:C.C""-) 
•• ~~nel R~t~in~r Kit 
• C0vcr ~nd H~ndl~ H~rdwar~ ~i! 

F0<11'1 Pad 
•• W.l';;hf!r, frir.tioo (Q_!.y 2) 
•• Nut, Stud (Qtv 2) 
•• Sc.rew, Sh0u ld~r 111~ (Qtv 2\ 
• 1811 Label 
CM ry i nq (;¡s~ 
Power C0rd (Se~ f'0wer (')r<i P~r!•. L;·.·: 

l'arts ( PC. XT. Pm 



emhiy 4. Svstcm Unít- Interior . . 
(5150) 

r 

. ..___ 

l
~·'l 

;f~ 

' ·¿)· 
·<7 

~-·-~ 

8~ ~~/ !7 . 
-s ¡; 

/// ·-~ 

/ ~l)j!: 
. .. . -~<-----.~--:)-0-~// !;,, 

""<~~-¡· ~.::~~t~:éÁ~ 
\1 

1 2 3 

Math Coprocessor 

1 

.~---

A 
V 

re-:·-~ 

I\Sr1 - ~~-tm~ls 
l t'~F Y t1UI1Bf:R 
--;~ 

fl52';125 1l 1 b - 1 

- tl5 852'32 11 AR 
- 2 85231 11] 1 
- J 865''''52 1 
- " 86')1¡1¡]7 1 
- 5 1 
- b 86511!¿ 17 1 

- ti S 81)5 "~ ~ /¡ 1 
- 7 
- 8 fl!)SI~I,¡ S 1 
- ~ IH)I)/¡1¡¡1 1 

8285~75 R 
818S:P& R 

- lO Rr:si¡{¡5J 1 
11 82BS9"i7 " - 17 8h5{¡{¡]J 1 

- N:'> 86SI¡td, 1 1 
1 

' 
- NS 86511 11)13 1 

1 
1 

- NS 8t,SI,,,~¡z 
1 

1 

----·----------~------- ··--- --
OLStP.!PflfJll 

Systl"!m Boan1 6~r.:B-Z5f.,KB (PIJ 

{Pupu\ated tQ 1281';} 
61.n:B M~mory H0dule 

Spcalter and Cable 
(.lb 1 ~ Rar:ew;¡y 
(.lb 1'!:. Kf":Yb'lar-d, ¡..,f~rr~al S·(~ 1 o:-•n 
Pcwer ((Ir <1 (S'!<!: PQW~r {.ryul P(l~ T_ <. liS t ) 

P~w<::r Supply 
( lnc lurle-; F ·1" ·lnd lnf')..-m<Jt. Í'ln l~h··_l 1 
r,.,..._ Pow!?r SupD 1 v \ 

Se e lnl_,..rn;d Or ti .,.,,.·-~n<J /l.j,,~r~..- e; 

)h i ~Id 
i) ¡ '>Li l-1y /'l.<,<,~ll'bly ;.;; 

High Volt.1g~~ Tr ~n'S.(o..-m~r 

Yok~ 
Shi~ld, K~yboard, lnt~rnal Sy<;t~m 

Br i 'lhtne~"/t:nntril">t A<;,c;~mb1y 

i Di !>k"!t T_oe_ Grnund Br-1r.l<~t 

1 üi sp lav Aso;'!,.hly H."l..-dw-1.-P. KiT 
!<.Ol>b 0 Brightn .. c;<; 

1 Krlflb, Contr•"l'<;l 
rront Panf! 1 H.vdware Kit 

foot Ass'!mbly ( Q. t_ "{ 2) 
. Pan'! 1, Bumr~r 

Scr<::w, Plastite (Qty 2) 
Pan~ 1, K<.!yb<Jard Conn~r.tor 
61 ank lnsert. Oiü.<!t to:: Cr i V'.': 

Scr'.':"o', ilt!il!:h Shroud "'' (Q•.y (,) 
St_ r iD, >,J ... ;¡ r , rront P,1,(~ 1 (O r_ 1 11 
Screw, Contr, le; In P"!n(! J (Qt" <l 

Sys;:'!m H."lrdw-Jr'! K; t 

Sv"it~m Bo<trd SuppQrt"i fQ_ly 6! 
'lcrcws, Skt. H'!ilrl }.5mm ' " ( 1) t y 11}) 

B•Jmp'!r, Card (Qt"/ J) 
S~r~w, f> 1 .'\rol; l'! 8-1~ {0_1 "f (,) 

. Hount ing So:r<>:w<;, Oisk<!!t'! (l)_t·l '1 
Attachmenf Ci!rd, Bl-1nk ln<;P:rt 
G 1 i de, en .... "'s ¡ s (Qty 1) 
llr;Jcket, Sy<;t'.!m Board Grourr1 
Sr>acer, O¡ slc.o:tte Orive {Qr·,- J) 
Scr~w. So<?o: ¡ .J 1 8·-ist.o 1 iQty 7) 

. 

1' 



Assemhly 7. 
·Type 1 

Full High Diskette Orive 

íj' / 

1
' /r'•' 

' . 
1--./ .¡. 

,_ 
~ 

¡ 

11 

16 Parts (PC, XT, Pnrtahlc PCJ 

/ 

···~-~~·Ol/ 
. ~-,: 

~ v 
1 

o 

A 
V 

\ . 

'· 

'' -- --· 

....... ,. ---0 

Use only in drivcs th~t ha\'C (lll A._n. ~-·f: Jl••thing in r~r·~l nf !he 
!-iCri;:tl numhcr. Thc scrialnumbcr rs vr..;rblc frnm lhc Lop nf thc 

drivc. 1 ', 
AS ti - PART Ur!ITS OE~CP..IPTIIJN i ! 1 ~!OEX NUHS[R 

7 - 852~153 OisL;e\t'! Or i v•: A<isembly, s,tn~l~-s;dr:-1 

- 852920h 0 i o;k.<:!H'! C• l•!f! Ao;;c;r.r•,bl·¡, !)out• 1 r:-'S; <f~rf 

- J 8529226 J Lor.it: Bo.Jn.l w; ~ 1, Shi<!ld 

1 ' 2 '852921,¡ J Co;,.~ LCV(!r /1<¡~~-"'b ,., -
' .. (",.,": L~1;r:r ··~ .. (r)"'! :-~· :_;r.orb 1·, .. H01:"t if1!J e' • P" , .. l-J~-:" (1~ 5C"•t. 1·! 

- l 852912 1• R Tr:v.~. o Swi tr_¡, 

- ' 852;¡26(, R T ,- ·J'.' o Str:>r 
- S 85792"5 P. "' '!r>or:r A•m .l-l·· 

1 
- r, 852')25(~ J S'!·.,..., e~,-~ .. ·l 
- l 852'J264 R Mnr!-1 1-:- S';P./11}01-7.8 

- 7 R~i'_!i' lll R '1o~ ~J 1 <: OSP./~200:6 
' - 8 852~161 J Guiri~. R; Qh! 

l. - ., At.~~P93 1 f r n•t! P:.nr: 1 -
- 10 lJS2'F58 1 . LEO .\<;'OCmh !·1 . 

- 11 1.52J171 1 Vr i ~-~ Protf!r:l Switch 

\ 
- 12 852')157 " lnd'!.-. A">s-:••r:b ]·¡ 

- 1 J R\1~1(•1 J Gvio:.!'" .• le r t 

1 
-. 

' 

.. 1 

. 
1 ' 

1 

., - - . 

1 

' , 

1 
' 

1 
1 

' 

1 

1 



't' 

-¡;.~· 

00~ 

Go to Step 006 in this MAP. 

005 
Go lo.Siep 034 in this M/\P 

006 
(From Stcr 004 in lhis M/\P) 
DIO YOU RECEIVE A 16X ERROR? 
Ycs No 

1 

007 
Go to Stcr 011 in this ~·1/\P. 

008 
011) YOU RECEIVE A 161 EHROR? 
Ves No 

1 

009 
Go to Stcr OI!J in lhis MI\ P. 

010 
Go to ''MAP 0100: Systcm Roard Start." 

011 
(From Stcr 007 in this MAP) 
flll) TIIE MESSAGE (RESUME= "Fl" KEY) APPEAR ON 
THE SCREEN'! 
\'('s No 

1 

012 
Go lo Stcp· 073 in this M/\P: 

013 
Makc a notC of any error mcss<Jges on the Scrccn. 
Prcss thc FJ kcy to continuc .. 

DIO HIE MESSAGE (RESUME= "FI" KEY) GO AWA\' 
WIIEN HIE Fl KEY WAS I'I{ESSED? 
Yt.·s N u 

1 (Stc"r O 14 continucs) 

(10<)0-2 Slart (AT) 

~ 
~ 

1 

•• 

1173 
(_¡;rom Slcp 012 in tllis ~L\!') 
Find your erfqr in lile fnll·n·.-in~ fi¡._:un.: :tnd r:d:c r!w :1t."!i••ll 

in,licllcd. 

Norc: ·lf ;m error mcs::;;I~!C :1nd incnrrcct ;rndin rL·spnn'iL' · 
occur, t;¡kc the ;JCtinn indic~lcd ff~r thc crrnr me-:-:;r~c. 

POST EITor: 

No B~')p ;md: 
Bl~nk o;~nray. 

81inkino Cursor. 
· Unrr.rtÓ~hle {lis play .. 
M:-~chine fum:licninq PrOP'!r!y .. 
1XX Error. 

1 Long ;-¡ru1 1 !:;hor1 B~P.n _. 

Action: 

. .... M/l.r' 1)020 P~wo.• ';1;:¡<"! 

MI\P IJ(l?r) PowM "=:-t'l•t 
. .. MAP f)fJ?')- P<)w')• ";!.lr1 

. ... UAP <")')2•:• P')w<)• .<.:.~;-¡-1 

. .. ~.\.~PI)\0') '.~vr,l~m 90:-t•<"l '";~~ 

1 Lonq and 2 Shorl Br>')ps · ............ G<:! lo Sl<:>ri f•-:"~· .n • .., • ., f.'t.f' 

1 long :Jnd .1 Shorl B<o>P.ps . 

2 Short 13~~P$ and: 
Bl;ml-, or Unr~;~da!Jie Oisplav. 
Oislorl<?d Display lm¡:¡ge . . 

lXX f:rror 
xxx:~xxx XXXX 201 Errcr. 
30>: E•ror. 
XX JOX Enor .. 
GOl Error. 
1.7XX Err('r. 
JOXX Error . 
31XXError. 
CBOOO ROM Error. 
IQ R0~.1 CC0000 . 

. . Go lo St<;>o07S in, .. -:: .•.1:.r. 

. ..... Ga IQ St"-'O 07~ in""':~ •.o.r.: 
. .. Go to St<;>o o-:-s. •n , ... <:: ~,or.r.: 

_ .... MAP 0 100: Svsl'?'..., '?--.;.¡•.-< ~·-~· 
.... M·\F" 0"2('0·. r",;";!"'r:'~: S-,_,.1 

. ..... Mt>P (1300_ K""yr.0?·---!·:;;:t.;-1 
_ ... f..IAP (\JI)r_l· l,; .. yh-:o:=¡·~ S~~rt 

. ... t·AA'P 0~00: O•Sio-<:-!!<> r:'-=·:" S:;.•: 

. ... f.1liP 1 ;'"Q')- Fi·'!~ Q--;~ ()···;r> ~·-" 

u_:.p JOOO: r.c '1('1·,..,..-.,¡. 
. .. MAP 3100 /\H. re ~J.,, ..... ,HL¡_ 

. ... R~pt:~;~<'! r:;)C{ .. , o."~ c ... _..,. :.•hn-!"· 
. f.~.-\P 3Cl1JfJ: PC 'Jo:-t·.._.':',¡. 

ROM Err01 ... Rpnl,1r"! Svo:::l~>m P.0''1"l 
10 f~OM x;o:XXX iiO Ad<!f)l')l I'";¡JitH•!I ...... Ml•P 0020 P')w<>r S• . .,,.. · 

Conlinuous B<:ep . 

... MAPQQ2Q· PC'vi'"!' S'~"! 

Any Enors No! Shown Above . - .... __ ... Go to Sl~p 0'3.~ '" th';: \'· ... ~ 



074 
(Fr0m Stcps 032, 035, and 051> in this MAP) 
Find your error in thc following figure and take thc action 
indic;~tcd. 

SymptOm: 

ln~onect Memory Size 
• OisplayP.d Ouring !he POST. 

Display Problems: 
~ ·tncorrect Corors 

Action: 

. .... · ...... MAP 020Q: Memory S tan 

. Go to Step 075 in.this M,6..P 
, No High lntensity.. . ... Go lo Slep 075 in this MAP 
Missing. Broken. or lncorrect Cha~acters .... Go lo Step 075 in this MAP 
Bl;)nk Oispl.<~y tOar k). Go to Step 075 in this MAP 
Btank Display (Ofight). . ... Go lo Step 075 in this r,MP 
Oistort~d tmage . . . . . . . . . . . • . . . Go to Step 075 in thi.<; MAP 
Unread{\bte Display ........................ Go to Steo 075 in this MAP 
Other Display ProtJtems. ·.. . • Go to Step 075 in this MAP 

Flashing Cursor Only .. . . Go to Step 078 in this MAP 

BASIC Scteen Appears . .· .... r:1AP 0600: Oiske!le Orive Slart 

l'J.lds Program lrof"l Fi~ed Oi::;k. . .... MAP 0600: Oisl<elle Drh1e St:Jrt 

lo<~ds Program lrom Reinote Sta !ion ........... MAP 0600: Disk~1tc Orive St;¡rt 

Disketle Bool Failure . . . MAP 0600: Disk el!~ Orive Start 

PARITY CHECK .. . ....... MAP 0200: Memory Start 

Kevboard Probtem ...........................•. MAP 0300: Keyboard Start 

Ct1nnol Finish Diagnostic Tests ............. . MAP 0020: Power Star1 

Ptinter Probl~ms ... 

Network Problems 

Figure J. Faiturc Sympfofn"'; 

tJIIOO- J.1 S<·~r< L\TI 

. ... Aefer lo the S~rvic~ 
Manual lar the Prinler. 

... Refer lo !he Service 
Manual for !he Nctwork. 

·' 

1 

1 

075 1 
(From Steps 073 ond 074 in lhis MAP! 
IS AN ENHANCED GRAPIIICS AOAPTER INSTALLED~ 
Ves No 

1 

076 
Rcfcr to thc MAP for the failing display "'~optcr~. 

077 . ·. 
Go to "M AP 2400: Enh<lnl.."cd Gr.-.phics Adaptc·r." 

()78 
(From Stcp 074 in this M API 
ISA MATH COPROCESSOR INSTALLF.D? 
Ycs No 

1 

079 
Go to "MAP 0~,()0: Disk12t1c Orive Start." 

080 
Powcr.<'ff thc systcm. 
Rcmovc thc math coproccssor from thc system hoJnL 
Powcr on thc systcm. 

DIO TIIE FAILING SYMPTO!\IIU:MAIN? 
Ycs No 

1 
081 
Re place lhc mJth coprocc~sor. 

082 . . 
R:cinstall.the math coprocessor. then go lo "MAP.0fJ00: Oiskcltc 
Drivc Start." 11 · 

..... 
(.) 



1 
= 

1 
1 

083 
(from Slcp 073 in lhis MAP) 
Go to thc i\~1AP indicatctl by thc error codc. For cxamplc, if you 
rcccivc lhc error codc ?XX. go lo "MAP 0700: Malli 
Coproccssor." 

Note:· lf you are unahlc lo find lhc MAP that 
corrcsponds lo your error codc. you have an IBM device 
'"'ith its own servicc manual ora dcvicc not supported by 
lB M diaglv)stic tests. · 

~000-11, Slari(AT) 

r 

--~ 

1 

·----~·~---· 

., Jumpers and S\\itch Settings 

·-~--------·------, 

Place thc hard-tah pa~c lahded ''.lumpl'r" anrJ Switch S('lfiOl!~'' 
in place or this pagc. thcn discarrl fhis pacr. 
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VI§ 

jUMPERS ANO SWITCH SETTINGS 

System Setup ................................... 3 
Option Compalibility .......................... ¡ ... 5 
BIOS ROM ldcnlification ...................... "."' ... 5 
Terminating Rcsistors and Switchcs .· ............ -'.'· ... 6 

Diskette Orive .................. ; ......... ;, ... 6 
Fixcd Disk Orive .· ........................ : .... 7 

Powcr Supp!y Vo\ta!_.!c Selector Switch ................. R 
Using thc Switch Charts ........................ : .. 9 
Systcm-Roard Display Switch . . . . . . . . . . . . . . . . . . . . . . 1 O. 

. Mcmory Expansü,n Options ....................... 11 
Base Memory ............... · ... ·.. .. . . . . . . . . . 11 
Exp::m.si0n Mcmory ........ : ........... _ ....... ·11 

Cluster Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . 12 
Station J\ddrcss ...... .". . . . . . . . . . . . . . . . . . . . . . . 12 
Rcmntc lnitial ProAram Lo:1d .................... 14 
Adapter Numbcr ............................. 14 

Enhanccd Graphics Adaptcr (EGA) ................ 15 
PC Nctwork i\dapter ............................. 17 
Scriai/Paralld Adaptcr ...................... ·. . . . . 18 
Binary Synchronous Communications (BSC)"Adapter ... 19 
Data Acquisition ;md Control (DAC) Adaptcr ......... 20 

· -Analog Out pul Ran¡;.c ......................... 20 
Analog Input Rangc .......................... 21 
Adaptcr Numhcr ............................. 21 
lntcrrupt Rcqucst (IRQ) Leve! .................. 22 

General Purpose Interface Bus (GPII3) Adapter ....... 23 
Adapter Numhcr ............................. 23 
lntcrrupt Rcqucst (IRQ) Leve! .................. 24 
lntcrrupt i\cknowlcdgc (INT ACK) Leve! ......... 25 · 
Dircct-Mcmory Acccss (DMA) Channcl .......... 25 

Professioml Graphics Controllcr ................... 26 
Voicc Communications Adaptcr .................... 27 

Sv,itchc~, (AT) 

1 ~'""'\ 

1 
1 

System Sctup 

' 
The SctuP program is on thc Advanced Oi:1~nf!stic:" di~kcth:. ~'nu 
ncctl to know what options 3TC installcd in thc systcm unit tn ri1n 

thc Sctup program. . , 1 . 

l. Makc a list of lhc option adapters i)lstaJicd in thc systcm. 
_ ... ,. 

2. Determine the typc or drivc!<> inst;~llcc.f~ 

Fixcd Disk Drivc: An idcntific~timl'·lahcl is on thc front nf 
thc drh-c. 

OiskcHl' Drivc: The hczcl nf ~~ dnuhlc-sidcd L"f10K) 
diskette drivc has ;tn astcrisk: thc hc7.cl nf a high-c:1r:u.:ity 
( 1.2M) diskette drivc is not m:trkcd. ' 

3. Ensun:-. th;tt ~di _iumpcrs and switchcs art: ~el corrcctly. 

Nnfc: lf you rcccivc an error cmk. lrtluhh:~hoot ~tny 
error indications othcr than 16X rirst. lf thc onlv t:rrPr 
codc you rcccive is 1óX. ami you cannot cnrrect.lhc Sctur j 
program using thc instructions on lhc fnllowinf p;-¡~c. _t;n ¡·~, 
"MAP !1000: Stan (AT)." 



Systcm Sctup 

l. lnscrt thc Advanced Diagnostics diskette into diskette 
drive A. 

2. Power on thc sy~tem. 

3. When thc J).dvanced Dia~noslics mcnu appears, select 
option 4 (SETUP) and vcri[y that thc options are correctly 
se t. 

Thc Sctup program wil\ prompt you for the-following 
information: 

Time 

Dale 

Diskette Driv~ 

fixcd Oisk Orh:cs 

l\1cmory 

Display 

4 Swilchcs (A T) 

Sct or clmngc thc time. 

Set or change thc date. 

St·kct lhr numbcr and typc (high 
c;¡pacity or doublc sidcJ) inst;JIIcd. 

Sclcct thc numbcr nml typc of tlrivcs 
inst;dkd. 

Sckctthc amount of base and 
cxransiun mcmory in:;:tallcJ. 

Sct thc primary display if two display 
adaptcrs are in:-;tallcd. Sclcct thc modc 
(40 orXO column) i[ a color display is 
imaallcd. 

/ 

Option Compatihility 

Certain option adaptcrs conflict \ ... ·ith cach othcr whcn uscd in the 
samc system. The following ad;1ptcrs should not be inst;Jikcl 
tog_cthcr in 1hc systcm unit: 

Synchronous Dala Link Control (SDLC) J\daptcr 

Altcrn::Jtc IJinary Synchronous Communications l Alt. HSt.: 1 
J\dapler. 

BIOSROM Identification 

To determine thc date o[ thc !JI OS ROM mndule.-run thc 
follo\ving BASIC prograin. Typc !he pn,gram cx::1ctly ;-~~ <;hown. 

10 DEF SEG=&HFOOO 
20 FOR X=&HFFFS TO &HFFFF 
30 PRINT CHR$(PEEK(X)); 
40 NEXT 
RUN 

lltc date th:Jl is displaycd is the d::1tc of your RIOS RO\f module. 

S"ilchc' (,\T) 5 

~-
. ' 
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~ Tcrmin:iting Rcsistors and Switches 1" ¡o· 1 D · ~ 'IXC{ IS i: riVC 

1 

---··· ·:-· ·-·· -· 

The tcrminating rcsistor must be installcd on fixctl disk 

1 
~:~~~::::,~:~~:ha ve o tcrminating resis~or or terminating drive C. · 1 

1 

. switch. . \;· 

• 

¡ 

Terminafing Rc~i.stor- A tcrminating rcsi~tor must be installed 
in· diskette drivc. /\.. Diskette drivc 13 slwúld not·havc a 
tcrminJting rcsistor installcd. 
Tcrmin:1ting s,.,.·i~t.:h- Ir a diskette drivc. is cquippcd with a 
tcnninatin!! switch instcad of thc terminating rcsistor. sct ~11 
switchcs on diskette drivc 1\. lo thc On position. Sct all 
SWitchcs 011 diskcl!L dri\'C 11!0 thc ÜH position . 

Note: Thc tcrmina\ing rcsistor m:-. y appcar in 3 diffcrcnt 
loc;Hion on thc úrivc. Ir so. an i<kntifying labcl wiiÍ be 
;~ttachcJ tülhc lt.:rminating rcsistor. 

.• . . .. .•• - 1 

~ 
"'~ 

~ 
V 

In a' systcm unit wilh'two fixcU disk drivcs. rcmmT thL· 
lcrminatin~ rcsistor'frnm rixctl disk drin· D. 

Nn1c: Thc 1cnninating rcsistor may arrear in a dirfcn:nt 
locatinri 011 thc drivc. Ir sn. ;m idcntifyin~ bhcl will he 
att;~ehcd tn thc tcrminating n:si~tor. 

•..:...: 



Power SupplyVoltagc Selector Switch 

Thc voltagc selector switch is lncatcd al' thc rcar of the system 
unit power supply. lt must he ~ct for thc voltage prescnt <~l the 
elcctrical out Iet. 

Switch Position Voltagl! Range 

115 V<tc lOO lo 125Vac 

230 Va e 200 to 2~0 Vac 

/ 

0 

,.,·itchcs (AT) 

~ 
"f;¡}j)) 

~ 
~ 

/ 

~ 
V 

~ 
~ 

Using the Switch Charts 

· Thc following lcgend applics to the charts in thi<i section. 

Symbol Meanlng 

\ 
Not Used by lhis Applica1•0n' .. 

l On/C1osed Position o! a Swilch 

1 011/0pen Posi:i('ln ola Switch 

N/A Not Allowec:l Or not Aootic~hle 

Nnlc: For sorne op.tkms. thc c!:o;;;tomcr must supply 
information fnr coricct sctting of _ju~m~r~ or switchco:.;. 

To sct ;, rockcr switch. prc<;s t-hc rockcr dt~wn to thc dcsircd 
position: to sct a slidc switch. slidc lhc lug of thc switch lo thc 
dcsircd p•Jsition. 

Slide 
Switch 

or 

Rocker 
Switch 

Ba\lpolnt 
Pen 

Switt'ht 

<·J 
v: 



1 

1 
1 

System-Board Display Switch 

rr your primary display·adapter is a: 

Monochromc Display and Printcr Adaptcr- Sct thc dispfa,· 
switch to thc rc_;n of thc systcm. · 

Color disrl~1y ailaptÚ- Sctthc display switch to thc front nr 
thc ~y:-.;tcm. 

' Monochrorr.e Display 

Sy!ilem Board 

PrimE~ry Display 
Switch 

Color Display 

[,~·;v1 ..• • :·::_.J , __ _ 
'-----/•' 

--------1 ' 

'------------1 
Front 

1 

1 
1 

1 
1 
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DIAGNOSTIC MAPs 

Place the hard.tah pagc lahcl<·d "OIAGNOSTIC MAPs" in 
place of this Piit!('~ thcn discard this pagc. 

1 

A 
~ 

DIAGNOSTIC MAPs 

MAP 0020: Powcr Start ........ _ ...... . 
r>:1AP0020: Powcr(PC) .......... . 
MAP 0020: Powcr (ATJ _ . ___ .. _ . ___ _ 
MAP 0100: Systcm Bmrd Start _ ...... _ 
MAP 0100: Systcm llnard (I'C) ... 
MAl' O 100: Systcm Board (A Ti 
tvlAP 0200: ~v1cmory St;~rt ................ . 
MM' 0200: Mcmnry fPC) ______ _ 
MAf' 0:!00: Mcmorv (XTJ ____ ..... __ . _ 
t.._.t,..\1' 0200:-PC F;1mily [xpansion fo.·lcn10ry 
MAP 0200: Mcmory (¡\T) _____ ... __ _ 
t\1AP 0300: Kcyhoard Start . _ ............. _ 
~.1.',1' 0300: Kc,·board f!'Cl __ . _ ...... . 
MAP 0300: Kcyboard (AT) .... --- ... _ ..... . 
1\·1/\ P 0400: Monochromc Display ami Printcr 

Adartcr ....................... _. 
fvtAP 0500: Color/Grótphics Monitor Adaptcr .. 
~1AP ()(~00: Diskette Orive Start ....... . 
f\.·lAP OhOO: Full-High Diskette Orive ., ....... . 
i\-·i¡\P \)(,00: Diskette Orive CPortahlc PC) 
MAl' (1(,(}0: Diskette Drivc (AT) . _ ...... _ .. . 
MAP 0700: Math Cnprnccssor _ ............ . 
r..V\ P 01)00: Paral!cl Port S tan ............. . 
M,\1' O'lOO: Printcr Adaptcr _ . _. _ ... _ ...... _ 
MAl' O'J!JO: Scrial/Parallcl Adaptcr- Parallcl 

Port ................................. . 
MAP 1000: i\ltcrnatc Scrial/Parallcl Adaptcr-

ParnllciPort --·---- _ ·------ --------
MAP 1100: Serial Port Start ___ . _ . _ ........ . 
MAP 1 100: Asynchronous Communications 

Adaptcr __ ... ___ . ___________ ... _ ...... . 

MM' 1 100: Scrial/Parallcl Adaptcr - Serial Port 
MAP 1200: Allcrnatc Serial Port Start _ . __ . _ .. 
MAP 1200: Alternalc Asynchronous 

Communications 1\daplcr ................ . 
MAP 1200: Alterna te Scriai/Parallel Adaptcr-

Serial Port .............. _ .. _ .......... . 
MAl' 1300: Gamc C<introl Adaptcr _ . _ ...... . 
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MAP 0020: Power Start 

Symptmn f::xplanafitm Conditions 1l1at Could Cat1sc This 
Symplmn 

You h:l\'e entcrcd lhis . Tllc powcr supply is failing. 
M¡\ P hCca use ynu . A diskette drivc is Lailing. 
wcrc unabk to .. A fixcd disk clrivc is faili}lg. 

cnmpleiL' 1 he POST. . An option a(b.prcr ís failing. 
you h~•vc hccn . Thc ~;ystem bnard is failing. 
din.:("tcd hcrc frorn . The mati1 coproccssor is failing. 
anothcr MAP. ür you . Thc .-;pcakcr is failing. 
suspccl a powcr. 

probkm. 

001 
f.ind your systcm typc in thc followinp. figure and go to thC: MAP 
indicalcd. · 

System Type MAP 

Personal Comouler .. 

Personal Cornpul"!r XT MA.P 0020: Power (PCl 

Por1?obl<J PC. . MAP 0020: Pow•.~r fPC} 

Personal Compuler AT. _. . MAP 00?0: Power (AT) 

PcPH'f Start 0020-1 

/ 

~ 
V 

MAP 0020: Power (PC) 

Symptom Explanalion Condition<.: That (,,uJ~I C:.nJse Thi' 

Sympllllll 

You h:Jv<.: cntcred thi.s . Th~ ¡1(l\\.Tr supply i<; failing. 
MAP hccw~c yóu ' . ¡\diskette dri·;c ¡, fai.lin~. 
wcrc un;Jhlc to . ¡\ fi:xcd disk dti\·c is failing. 

complete t he POST. . An option :-lt..bptcr Í'i f:1il.ing. 
you Jwvc lxcn. . Tht: "Y'itcm ro:-trJ is failin~. 
dircctcd her.:- from . Tht..· m~llh copro\.·c:-.snr is failing. 

::mothcr MAP. or )'f1u . Thc srcakc1 i~ f:tiling. 
suspcct a· rowcr 
prohlcm. 

001 
Powcr off thc systc.m. 
Unplug thc powcr cnrd of thc systcm unit (and cxpan<.;iqn un.it. 
if altacht:d} from thc clcctrical outlct. 
Disconncct thc kcyho:-~rd :q..,_d any cxtcrn:-~1 de vices. cxn:pt tllc 
prim:1ry display (:1nd cxp:1nsion unit if aaacht:dl from thc 
systcm unit. ' 

P!ug thc powcr Cf)Td of th<: systcmunit (and cxp:tnsicm unit. íf 
alt::~chcd) ínto thc clcctric:tl out k t. 
Powcr on 1 he systcm . 

Nnfc: A 301 error m ay occur if you di'iconncctctl thc 
kcyboard. pisrcg::~rd this error. 

010 TI !E SYMPTOM HEMAIN? 
Yes Nn 

1 
'oo2 
CAUTION 
Power orr lhc ~)"Sicm hdnre conncclinc any dt·\·icc. 

Conncct thc cxtcrn:-tl dc\·i\.'C'i to thc systcm unit, ont: al 

<1 time. 
(Stcp 002 continucs) 

. ' '" 



003 

- -~ (conlinucd) 
Í'owcr nn 1he syslcm afler connecling each devicc. 

Rcrair or rcrl:~cc thL' dcvicc that causes !he failure lo 
relurn. 

Powcr off lhc syslem. 
Conncct !he kcyboard lo lhe system unit. 
Disconnccl !he cxransion unit cable (if altached) from the 
syslcm unii. 
Powcr on !he systcm unil: do not powcr on the expansion unit. 
. ' 

Noie: An 1 XO 1 error code may appear if you 
disconnectcd an cxransion unit. Disregard !he error 
and continuc with lhe POST. 

- niD THE SYMPTOM REMA IN? 
Ves Nn 

1 
004 
Go lo Step .039 in lhis MAP. 

o os 
Check for a volla¡!e of 2.4 lo ~.2 V de between pins 1 and 5 
(ground) al lhc syslem board power conncclor (Figure 1 ). 

Fieure l. Sy'item Board Power Connt'ctor 

0020-2 

1 ' 

OOS (conlinued) \ ; 
DO YOU IIA VE 2.4 TO 5.2 VDC BElWEEN PINS ¡l AND !'~ ,, 
Ves No · '-- . ··. 

007 

1 

006 
Go 1o Slep 012 in this MAP. 

Check !he syslem board power connectors for the corree! 
· voltages (Figure 2). 

· Voltage (Vd e) 
Mlnlmum Maxlmum 

+ 4.8 + 5.2 
+ 4.5 + 5.4 

"+11.5 +12.6 
+10.8 +12.9 

Piñe 
-Lead +Lead 

5 10 
9 6 
7 3 
4 8 

Frgure 2. Sysfem Board Volcages 

Check the disketle drive and fixed disk drive powel­
connectors for the corree! voltages (Figure ·3). 

Voltage (Vdc) Pins 
Mlnlmum Maxlmum -Lead +Lead 

+ 4.8 
+1 1.5 

+ 5.2 
+12.6 

2 4 
3 

Locatlng Rib 

~ 
F~gUTe 3. ___ Diskette and Fixed Disk Dri"e Power ~onnectors 

ARE ALL VOLTAGES CORRECT? 
Y es No 

1 
008 
(Step 008 continues) 

i 
1 

' ' ...... 
-~ 

Po..-er (P€)' (l()Cf¡. · 

11 



_. 008 (corued) 
Replac '·e power supply. 

• 
009 

Power off the system. 
Disconnect thc speaker cahle from the system board. 
Check the continuity of thc speaker. 

DOES THE SPEAKER HAVE CONTINUilY? 
Ves No 

1 
010 
Replace 'the speaker. 

011 
Reconnect the speaker then go to Step 016 in this MAP. 

012 
(From Step 006 in this MAP) 
You may have a failing diskette drive or fixed disk drive. Perform 
the following procedure. 

Power off the system. 
Removc the powcr supply connector from one of the drives. - _ 
Powú on thc system. V 

DIO THE SYMPTOM REMAIN? 
Ves No 

1 
013 

_Re place the failing drive. 

014 
Repcat this procedure for any remaining &ives. 

DIO THE SVMPTOM REMA IN? 
Ves No 

1 
015 
Rcplace the failing drive. •. • 

(Step O 16 continues) 

0020-4 i (PC) 

" o 16 ,..--.,., 
(From Step 011 in this MAP) 
ISA MAHt COPROCESSOR INSTALLED IN TH ISTD, 
UNIT? 
Ves No 

1 
017 
Go to Step 021 in this MAP. 

018 
Power. off the system. 
Remove the math coprocessor from the system board. 
Powcf' on the system. 

DIO THÉ SVMPTOM REMA IN? 
Ves No 

019 
Replace the math coprocessor and tbe 80!1!1 processor. 

020 
Reinstall the' math coprocessor then continue with Stcp 021 in 
this MAP. 

021 
(From Steps 017 and 020 in this MAP) 
An adaptcr may be failing. Perform the following procedure: 
- Power off the system. 

· Remove one option adapter from the system board. Do not 
remove the diskette drive adapter or the primary display 
adapter. 

- Power on the system. 
- Repeat the above procedure until you find the failing adapter. 

or all option adapters. except the diskette drivc adaptcr and 
the primary display adapter. ha ve been removed. 

Note: As adapters are removed. switches may need to 
be reset to match the system configuration, 

(Step 021 continues) 

Power -¡ 0020-5 



,_ 

OÚ:(~onl'é,;':-,;'iJ) ·: ·. . 
DIO THE Sf'MPTOM REMA IN? 
Y es No 

1 
022 ; ~ 

' 
Rcplace the last adapter removed. 

023 ' 
Po~ei- off !he system. ' , 
Remove the diskette drivc adapter from the system board. 
Power on thc system. · · ·'- .:i .. 

• _-;A. 

Note: .. Removal of thc diskelte d~ive adapter may 
rcsult in a 601 error code. Disregard the error and 
continuc with the POST. 

DIO THE SYMPTOM REMAIN? 
Ycs No 

1 
. ' 024 ·:: .;· )(' ... --·,·--:. 

_ Rcplace the diskette drive adapter. 

025 . ' ; 
IS THE PRIMAR Y OISPLÁ Y AOAPTER AN ENHANCED 
GRAPHICS AOAPTER? 
Ves No 

027 

1 
026 .. · .. 
Go to Step · 030 in this MAP. · · 

, _-. 

Power off the systeÍn .. 
- Remove the Enhanced Graphics Adapter from the system 

board. -

,. 

- Set switches 5 and 6 of Switch Block 1 on the system board 
for color display operation. Set switch 5 to the Off position 
and 6 to the On position. 
Powcr on thc system. 

(Step 027 continues) 

0020-6 

• 

• • 

027 (continued) 
DIO YOU RECEIVE ONE LONG ANO TI\"0 SHORli BEEPS7 
Ves No 

1 
028 

- Go to Step 033 in this MAP. 

029 
Replace the Enhanced Graphics Adaptcr. 
switches back}o their original settings. 

030 
'.~ 

(From Step 026 in this MAP) 

Sct the svstcm hoanl 
. 11 

1 . 

- Power off the system_. . ._ 1 

- . Remóve the primary display adapter from the system board. 

- Power on the system. . . . 11 , . 

DIO YOU RECEIVE ONE LONG ANO lWO SHORli BEF.PS? 
Ves No 

032 

1 
031 
Go to Step 033 in this MAP. · 

- · Replace the primary display adapter. 

roJ , 
(From Steps 028 and 031 in this MAPl : 
- Check for a voltage of 2.4 lo 5.2 V de between pins 1 and 5 

(F. 11 ' 4 .(ground) at thc system board power connector 1gure nn 
page 0020-8). 

1 ,.. 



f"~re 4. · System Board Powcr Conn«to~ 
.:: 

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND 5? .. 
Yes No 

·¡ 
034 
Go to Stcp 036 in this MAP .. · 

035 
Rcplaée thc system board. 

036 
(From Step 034 in this MAP) . 

Powcr off the systcm. . 
Disconnect thc power supply coitnectors from the system 
board. · 
Ensure all option adapters have been removed from the system 

. board. 
Check for resistance as shown in Figure 5 on page 0020-9. 

·'' ;.-. 

0020-R Pr I{PC) 

·---------·---- ----·---.. ·-------

• 

Pina Mlnlmum 
-Leed +Lead Reslstance 

5 3 ;7 Ohms 
6 4 17 Ohms 
7 9 17 Ohms 
8 10 0.8 Qhms 
8 11 0.8 Ohms 
8 12 o.80hms 

Figure S. System Board Resistance 

ARE ANY RESISTANCE VALUES BELOW THE MINIMUM 
INDICATED? 
Yes No 

1 
037 
Rcplace the power supply. 

038 ' 
Re place the systeti\ board. 

039 
(From Step 004 in this MAP) 

Power off the system. 
Connect the expansion unit cable... . . 
lnsert the Advanced Diagnostics d1skette mto dnvc A. 
Power on the system. 

Note: An t 801 error may occur. Disregard thc error 
and continuc with the POST. 

- (Step 039 continues) 

Po"e 

t-L 
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en 
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~,-:-

'-(ú~¡c(~~n;i; ... 
DIO THE ADV ANCED DIAGNOSTIC MENU APPEAR? 
Ycs No 

1 
040 
Go lo Stcp 043 in this MAP. 

041 
.e · Run thc Expansion Option tests~ Use the (RUN TESTS ONE 
::. .TIME) option. 

\ 
¡ 

· DID VOU RECEIVE AN 1820 .ERROR CODE? 
.Yes No 

-. ,:_, ',_; 
. . 

> • RepÍace the extender cúd ... 
. ~ · __ ; í ~-

04]' .. 
(From. SÍep 040 in.this MAP) · · · · ' 
An adápter may be failing. Perform the following: 

. ·-. Power off the system . 

. ·'·' 

,.· 

. - ' Remove one option adapter (exeept the receiver card) from 
· the cxpansion board. · fJ 

- Powcr on the system. . . . · . 
· Repcát the above steps until you find the failirig adapter, or all 
option adapters have been removed. 

DID THE SVMPTOM REMA IN? 
·Ves· No 

1 
044 

. Replace the lasi iú:lapter removed. 

045 
- Power off the system. 
~ R.e¡Ílacc the receiver card. 

Powcr on the system. 

DI(> THE SYMPTOM REMA IN? 
Ves No 

1 (IStep 046 continues) 

·r 
0020-1 O Powert PC) 

Notes: 

··:}. 

.;. -. 

0020-12 Power(PC) 
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.. .. ,.-

. _, 

' . 046 /"'"'. . . 

47 

Y( .ve succ.essfully complctcd thc Advanccd Diagnostic 
tests.· 1f you suspect an intcrmittent problem, start an error 

. log. 1f you nccd instructions, refer to the Reference 
manual. 

Replaee thc cxpansion card. · 
... ~- '' 

;-.- .,· 

:.: •· ••. •! 

· .. ; ~' . 

· .. -: .. 

.•. 
•' - .... 

.· 
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·.· ..•. 

! .. ¡: 
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Power (PC) 0020-ll 

MAP 0020: Power (A T) 

Symptom Explanation Conditions That Could Cause This 
Symptom 

You'have entered this. • The power supply is failing . 
MAP because you • The diskette dri,·e is failing. 
were unable to • The fixed disk driw is failing. 
complete the POST, .. An option adapter is failing. 
you have been . ~ The system board is failing, 
directed he re f rom 

. , 
The math coprocessor is failin¡! . \~-

another MA 1\or yo u .. Thespeaker is failing . 
suspect a power 

; -~ 

problem. 

001 
. ARE YOU IN THIS MAP FOR A 101 OR 107 PoST ERROR 

MESSAGE? 
Yes No 

1 
002 
Go to Step 004 in this MAP. 

003 
· Go to Step 017 in'this MAP. 

004 
(From Step 002 in this MAP) 

Power off the system. 
- Unplug the system unit power cord from the elcctrical outlet. · 

Verify the 115/230 Vac selector switch is set for the corree! 
voltage. · 
Diseonnect all cables and externa! devices. except the display. 
from the system unit. 
Plug the system uriit power cord into the electrical outlet. 
Power mi the system. 

(Step 004 continues) 

Tl 0020-1 



óo4 {continucd) · . 
: .. ÓID .THE SV .. PTOM REMA IN? " . . ·' . ''·.1 \_• 

Ves No 

dos 
CAUTION . . \ :_ \ .. 

··.- ... _Po':"cr ofr the systcm bcfore connecting any device. , . 

'. ,.,. _ :: .. ·. ,~ .. Connecl lhe .. exlernal dcvices lo the system unit;-.one.at 
. . . a lime.·u~tillhe symplom rcturns. . · · .. -. 

.. , .. ~ . Repair or replace lhc dcvice causing the failure. ,_. ·' . . 
o~:·. . . 

. ~ ~ 

·e··. Powcr off thc systcm. . 
l. ;¿:.-~ Rcmove thc Systcm unit covCr. -

".': Reseat lhe power .connectors. 
. . Power on lhe;system. _ . . 

.·_,.:::,". Chéck for a voltagc of 2.4 lo 5.2 V de belween pins 1 and 5 
· · {ground) _al power supply connector P8. · 

--··. 

·. '. ~ 
,. ,:~~ .. 

' ._. .. · .. 

_,:_ 

Frgure t. ·Sysrem Board Power Supply Connector 

... OOYOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS t AND 5? 
·.Yes. ·No · 

¡:.. (IStcp 007 conlinues) 

... 

-. 
)020-2 Pow( ·¡ 

· .. 

1 ..... 

' 

(\ 

·007 
Go to Stcp 013 in this MAP . - ~-

008 .. ·.. . . 
Check the systeni board power connecto~ for thc corree! 
voltages (see Figure 2). · 
Check thc diskelle drive and fixed disk dri\'c power 
connectors fonhe correct voltages ( see Figure 3 ). 

Note:. H no.fixed disk drivcs are inslalkd in the 
system. a power supply load resistor is requircd f or \ 
normal opcration of the.powcr supply. 1t may he \ 

1 altached lo either connector P 1 O or P 1 l." ¡ _ \ 

. Voltage (Vdc) Plns 
Mlnlmum Maxlmum -Leed +Lead 

P6·5 
P9-3 
P9-1 

+ 4.8 
+ 4.5 
+11.5 
+10.8. 

. + 5.2 
+ 5.4 

''+12.6 
+12.9 ·'' · ·-PB-4 

P9·4 
P8-6 
P8-3 
P9-2 

F.WSre 2. System _Board Voltages _; 

Voltage (Vdcl 
Mlnlmum Maximum 

+ 4.6 + 5.2 
+i1.5 +12.6 

Pina 
-leed +Leed 

2 4 
3 

Locatlng Rlb . 

.F'fj!Ure 3. Disk elle Dri•e and Fixed Disk Orive V oh ~~!e' 

ARE ALL VOLTAGES CORRECT? 
Ves No 

1 
009 -
Replacc thc power supply. 

(Step 010 continues) 

., 

'• ., 

~ 
w 
(..;) 

Po..-er' -"Íi"J020-3 



·oto··"' .. r . 
. - • Power ~rr t . .ystcm. 
- Set·thc me > thc Ohms X 1 sea le.. . 
; Disconnect •.. ~speaker cable Jrom the .system board: 
-.- Check the eontinuity of the speaker. 

DOES THE SPEAKER HAVE CONTINUITY? 
Ves No · 

. 1 
.011 .. 

. . .. Re place Íhe speaker. 
.-,-- .. 

012 "'. ·' 
· ·_ . Reéminect the sp~aker. 
Go to Stcp 013 in this MAP .. 

··.;-::'-· 

. ~- ' 

',, ~~·. 
,., 
l_' 

013--.:_. . . . . . .. ' .. 
(From Steps 007,012, and 015 in this MAP) 

_ You may have_a failing diskette drive or fixed disk drive. Perfonn 
-the following: 

Power off the system. 
- Remo ve the powcr connector f rom one of the drives. · 

Power on ~he system. 

DiO THE SVMPTOM REMA IN? 
Ves No 

1 
014 
Replace the failing drivc." 

OIS 

.· ·, , .. 

- · Reinstallthe connector you removed in Step 013 in thisMAP. 
- _ Perform the same procedure for any remaining drives. 

DIO THE SVMPTOM REMA IN? 
. Ves No 

1 
016. . . . 
Replace_ the failing drive. 

(Step O 17 continues) 

0020-4 p,· · (AT) 

'· 

••• 

017 r'\ . 
(FromStep 003 in this MAP) , .. 
You may have a failing adaptcr. Perform the follo" 

Power off the system. 
· · Remove one option adapter from the system board. Do nnt 

removc the Fixcd Disk and Diskellc Dri,·e Adaptcr or thc 
primary display adapter. 
Power on the.system . 
Rcpeat this procedure until you find the failing adaptcr or all 
option adapters (except the Fixed Disk and Diskette Dri,·e 
Adapter and primary display adapter) ha ve been removed, 

DIO THE SVI\.1PTOM REMA IN? 
Ycs No _;,·~ 

1 
018 
Replaee the last adapter removed .. 

019 
You may have a failing math coprocessor. 

ISA MATHCOPROCESSOR INST ALLEO IN THE SVSTEM? 
Ves No 

1 
020 
Go to Step 023 in'this MAP. 

021 
Power off the system. 

- Remove the math coprocessor from the system board. 
- Powcr on the system. · 

DIO THESYMPTOM REMAIN? 
Ves No 

1 
022 
Replace the math coprocessor. lf thisdoes not cnrrect the 
problem, replace the system board. 

023 
(From Step 020 in this MAP) 
(Step 023 continues) 

Powr n oo2o-5 

f 

1 



023 (continued) . .. . 
- Power he system. . 

. Remo, ~ Fixcd Disk and Diskette Orive Adápter from the 
system board. 
·Power on the systcm . 

.. Rcmoval of the Fixcd Disk and Diskette Orive Adapter results in . 
··a 601 error codc, disregard this error. 

i-.-
·mo THI(SYMPTOM REMA IN? 

· Yes · No · 

:·:".":J24. 1 .:~·;,·.; , ,. · . · •·. · ·. · 
,¡ · ::.}.Replace the Fixed Disk and Diskette Orive Adapter. lf thaf 

"' , /.''does not corrcct the prohlem, replace the system board. .¡.,. 
···~-- . . 
:o-'. : ·, : . . ; '. 

. 025 .;: .. 

\ Powc~ offthe system. 
· ·- Remove the primary display adapter from the system board. 
·.>. Powe·r on the system. · · 
: Removal of the primary display adapter results in one long and 
·two short bccps during the POST. 

.DID YOU RECEIVEONE LONG ANO TWOSHORT BEEPS? 
Ves ·No 

. 1 

: 027 ... 
· Replace the: primary display adapter. lf that does not correct the 

problem replace the system board . 

. 028 :: 
(From Step 026 in this MAP) 

Powcr off the system. 
Wait 1 O seconds. 
Power on the system. · · · . 
Check For a voltage of 2.4 to 5.2 V de between pins 1 and 5 
(ground) at power supply connector P8. 

0020-6 Po\ 

·" 

••• 

{~} 

Figure· 4 .. System BÓ~rd Power Supp1y Cnnnecror 

DQ VOU HA VE 2.4 TO 5.2 VDC BÉTwEEN PINS t' A~D 5? 
Ves No 

1 . 

029 '· 
Re place the power supply; lf that does not corree! thc 
problem, replace the system board. 

030 
Replace the system board. 
replace the power supply. 

IF that does.not corree! thc problem 
f 11 ' 

'Íi\ 

Po,.·er , .. .) 0020-7 



;MA P 0100: Systcm Board Start 

Symptom Explanation Condirions 1l1at Could Cause This 
Symplom 

. You ha ve ente red lhis . Thc syslem board is failing . 

,. 
MAP hccausc you 

; 
wcrc unable to · ·, 
complétc thc. POST. 

.. 

or you rcccivctl a 
1 XX error m_Css~gc. 

···-

~·- ;· ... :Find your systcmolypc in the following figure and go to the MAP 

·.-.·::. - indicatcd. · 

System Type 

Personai Computer.. 

Personal Compuler XT . 

. Portable PC ....... . 

Personal Computer AT 

MAP 

. .... IJIAP 0100: System Boar~ CPC) 

........ MAP 0100: Sys!em Board !PCI 

..... MAP O 100: System Ooard (PC) 

.............. MAP 0100: System Board CAn 

fi¡::ure 1. S~·'itcni ldt>ntil'icaTion 

Syslem Board Start 0.' 00-1 

1 

MAP O l 00: Systcm Board (PC) 

Symptom ExJJianation Condilion~ That Could Cau~(' ll1i" 
Symptoffi 

You havc cntcrcd this . Thc systcnl boo1rcl is railing. 
MAP bcc~IU.SC you 
wcrc unahlc lo 
C\Hnplctc thc POST. 
or you rcccivcd a 

::1 XX -.~rror mcss;-~gc. 
'••' 

001 
- · PmvCr orr thc Systcm. 

lnscrtthc Advanccd Diagnostics diskette into drivc /\. 
Powcr on thc systcm. 

DIO THE POST FINISH W!THOt!T A 1 XX ERROR 
MESSAGE"! . 
Ycs No 

1 
002 
Rcplacc thc systcm board. 

003 
Sclccl O (SYSTEM CHECK OUT). 
Run thc Systcm lloard tests. Use lhc (RUN TESTS 
MULTIPLE TIMES) option. . 

. DIO YOU RECEIVE A 1 XX ERROR MESSAGE? 
Yes No 

1 
004 
Ynu have .succcssrully complctcd thc Advanccd Di;-~!!nnqic 
tests. H you suspcct an intcrmittcnt problcm. starr an crrnr 
log. lf you nced instructions. rcfcr lo thc Rcfcrcncc 
manual. 

(Stcp 005 continucs) 

Sy•lcm Roard (PCJ O 1 00- 1 

!· 



.. _, 

r. 
005 
Dlll \'OU llF.CEIVE A 199 E111Wil MESSAGE? 
Ycs No 

1 
006:' 

· Replacc thc systcm board. 

007 . .. ' . ·- -: ..... 
Rcfcr to MAP OOOO;.Start (PC)." ailu verify thc installcd 

. dcviccs. · : ; 
':· ' ;¡· 

Note: . Thc __ 199 error mcssacc indica les yoU answcrcd 
"No" lo lhc qucstion ;d1out Ú1c in~aallcd dc":!ccs list. 

O 1 nn.: Sy~tt:m Bnard (PC) 

1 

~~ 
1· 

--- -- ---------------~- ----·----- ·---- _, __ .. _ 
1 

MAP 0'100: Systcm fln:url IAT\ 
1 
,, 

" Symptnm Expbnatinn Cc1nditicms Th:.1t Cnuld Cause~ l'hi"i 
Symptom 

11 1 

You ha\'C ente red this . Tllc systcm hoard is failin~lj j 
M A P becausc yo u . :rile hattcry is failing_. .. 11 · 

w¡;:re un~blc to ~ fhc kcybo~trd cable 1s f:uhn~,: 
complete thc POST, • ;!'he kcyhoard idailin~. 
. 1,. _i'' ,, 1 ' ' ~·. i ... •·., , ;¡ 1 

! 

1 XX nn\r mcssagc. <· 1 

1 

001 1 
' - Powcr off thc systcm. 

- lnscrt thc Advanccd Diagnostics diskt'ltc into drh·-: A. 
- \Vaít ;11 k<Jst 1 O scconds. 
- Powcr on lhc system. 

- -DID \ (\1_ RECEI't: A 1 '\:'\ [RRI)Q 'l[é'S \GED'- Q!"r,¡Tw:: 
Pt)'T: · 

C)n: 
Go tn Stcp Of.J.l in thi~ 'L\P_ 

003 
Go to Stcp 009 in this MAP. 

) 

00~ 1 

(From Stcp 002 in this MAl') 1 

DI. O THE AOV ANCEO OIAGNOSTICS MENU API'EAR 
1

1

0!'1 
TIIE SCREEN? , 
Yes No -

. 1 1 

' 005 
Go to "MAP 0000: Start (AT)." 

!lOó 
(Stt;P 006 conlinucs) 

S~·stcm UnanJ 1 () 1110- 1 



----- --~- -· --.------·---"---.-~-----· ·.,--.·--

006 (continucd) 
'ress O (SYSTEM CIIECKOUT). 

.. an1thc S"ystc111 Board tests" Use thc (RUN TESTS 
Ml!LTII'LE TIMES) optinn. 

DIO YOU RECEJVE A J XX ERROR? 
Ves No 

1 . 
007 
You ha ve· successfully complctcd the Advanced Diagnostic 

. tc~ts. ff you suspcct an·intcrmillcnl problcm, start· an error 
log. Jf yOu nccd inslnu:tion~; rdcr to thc Rdcrcncc 
manual. 
' "':r·· 

008 
Rl'rlaéc thc systcm hoard. . . ,_ 

Oll9 
(From Stcp 003 in this MAP) 

FinU your error codc in thc following figure and ·take thc action 
indicatcd. 

Error Code 

105. 

162. 163. 164. 

101; 107 

151. 161. 

102. 103. 104. 1/)fj, 
108.109. 121. 15?.. 

1-iJ!,urc 1.. N>ST Error~ 

oro 

Ac:tion 

.. Go lo S leo O 18 in this MAP. 

. Go lo MAP 0000: S!ar1. 

.. Go lo MAP 0020: Power. 

.u<.~lo;C;'"n010i:. 

. A~rl:~ce !he System Bci~rd. ~ t -

(From Sicr 009,in this MAP) 
ThiS c~ror mcSs;igc_ indicatt·s ~• n~.:w ora úcfcctivc battcry iS in thé 
systcm. 

(Stcp O 10 continucs) 

0100-2 Sysfcm Board ( AT) 

. \ 
-··,· 
t_', 

·"~· 

·~ 

1 

• 

oro (c01ilinucd) 
ISA NFW llAH"EflY JNSTALLED IN TI! E SYSTF:M . 
\'es No 

012 

1 
OJI 
Go lo Stcp 015 in lhis ~lA P. 

Run lhe Sclup program and corrcct any error!'. 

Note: A 161 Battery Dcfcctivc or New Ballcry 
lnstallcd mcss=-tgc ~1ppears during the POST áftcf, 
baucrv in~tall:ttinn or rcrlaccmcnl. ¡._' . " 

DIO RUNNJNG TJIE SETUP PROGRAl\1 CORRECl'TifE 
I'HOJILEM? 
\'es No 

1 
013 
Go to Stcp O 15 in" this MAP. 

014 
. You have successfully complcted the Advanccd Diagnostic.tcsts. 
lf you suspect ::m intCrmittcnt prohlcm. start an error log. lf you 
nccd instnrctions; rcfcr to the Refcrcncc manual.'· 

015 
(From Stcps 011 andO 13 in this MAP) 

Disconncct thc battcry from thc5ystcm board and check thc 
_volwgc betwcen. pins 1 and 4 on thc battcry cahlc cqnncctor. 

WASHIE VOLTAGE AT LEAST 6.0 VDC? 
Ves No 

1 
.016 
Rcplace lhc ballery. 

CAUTJON 
Fire, cxplosion, and sevc~e burn ha1.ard can he cau~d b~· the 
hatlerv. DO NOT rcchar~c. disaso;emhlc. hcal ahm·e IOO"C 
(212 o·F), snldcr directly to the cell. incinrrdte. or expo"e 
hattcry ccll contcnts f1l ~·a ter. 

(Stcp 017 continues) 

Sysrom Ooard (A Tl o 100-J 
~. 



017 
Rcplacc 1 he syslCm ho::~nL 

018 
(From Stcp 009 in this Mi\P) 

· Powcr off the systcm: 
Disconnect thc kcyboanl cable from the.system unit. 

· · .:.. 'Powcr on' thc ~-ystem. 

' . DIO YOU RECEIVE A JOS ERRORiMESSAGE? . . ~-

'Ves No ,_. 

1 .< . ,, 
019 ' ~-
Go to Stcp 021 in this MAP. 

020 .. 
Re place thc' systemhoard. -. : 

021 
(From Stcp 019 in_this Mi\P) 

Powcr off thc systcm. 
Disconncct thc kcybóaru cable from t\lC keyboard. . 

. ..•. -. 

Refcr to Figure 2 on pagc 0100-5. ahd check thc kcyboard 
cahlc for continuity. 

Note: Check thc cootinuity of wircs 1, 2, 4. and 5 
(wirc 3 is not uscd). 

·.• 
1 ; • ~ • 

. . . ~ 

f"'10-4 Syslcm Board (AT) 

i 
. i 

. . 1· . 

8¡0 
1 . : 

1 

'.'1 
.. \ '1. ., 1 ' 

-) í--~--. 

~' 

Fi~url' · 2. Cnnlinui'¡,. Check 
. ,;.: 

DOES THE J(f:YilOARD CABLE HA Vf: CONTINUITY? 
Ves No 

1 
022 
Replacc thc kcyboard cahlc .. · 

023 
Replace thc kcyboard assemhly . 

o 100-5 
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,_ 

- ·;· 

,. 
.. 

• 

• 

}fAP 0200: Memory Start 

Symptom E:xplanation Condilions That Could Cause This 
Symplom 

You have cnlcrcd this· . A mcmory module is failing . 
MAP becausc. you . A mcmory expansion adapter is 
wcrc una Ole to failing. 
complete thc POST, . The system board is fai1ing . 
thc mcmory si7.c . Thc Sctup program options are 
displaycd was not correctly set. '·' ,_. 

incorrcct. lhcrc was a 
mcmory parity check. . 
you rcccivcd an error 

;;· 

mcss<1gc imlic:ttinp. a 
mcmory failurc. or _ 
you havc bccn 
dircctcd hcrc r r:om 

. ' 

another MAP. 

001 ·' .. 
Find your system 'anu·systcm board typc in thc following figure 
and go lo thc f'..-1AP indicatcd. 

System Type System Board MAP 

Personal Computer ... ······ 16/64K8 .. ..... .... MAP 0200: Memory PC 

Personal Computer . ., . _ ...... 64/256KB . . ..... MAP 0200: Memory PC 

Porlahle PC .... ...... . .... 6d/256KB . . .... : MAP 0200: Memory XT 

Personal Computer Xi . . . 64/256KB . .. . ..... MAP 0200: Memory XT 

Personal Compuler AT .. ·. .AII ........ ..... . ... MAP 0200: Memory AT 

Note: .16/64KB _and 64/256KB sys1em board S are m.arked a long the 
lel! edge ol lhe syslem bo<~rd. 

S~·.,.tcm ldenfilkalion 

0200-1 

1 

MAP 0200: Memory (PC) 

001 
\Vhcn a mcmory failure is dctcctcd during. thc POST. a 201 crrnr 
mcssage preceded by a four-character error eode (XXXX 201) 
may be displaycd. This error mcss:ige lasts about 1 scccmd J,cforc 

· bcing replaccd by a Parity Check mcssa~c. 
Watch thc display carefully and makc a note of thc four-character · 
error codc. 

Power off thc systcm. . . 
lnscrt the /\dvanced Diagnosti¡;s d~~kettc into drivc A. 
Powcr on thc-~ystem. ······ 

. DID A 201 ERROR OCCUR DURING THE POST? 
·. Yes No 

.... 

002 
Go to Stcp 004 in this MAP. 

003 
Go to Stcp 011 in this MAP . 

,. 
004 
(From Stc.p 002 in this MAP) 
1S Tm: AOV ANCED OL\GNOSTICS MENU DISPLA \TD? 
Ves No 

1 
005 
Go to "MAP 0020: Power Stari." 

006 
Sclect O (SYSTEM CIIECKOUT). 

DOES THE AMOUNT OF MEMORV DISPLAYED ON TIIE 
INST ALLED DEVICES MENU MATCH THE AMOUNT or· 
INST ALLED MEMORY? 

·ves No 

1 
. 007 

(Stcp 007 continues) 

!\'~"'',u"'· (Pr) n'n"-1 
-~ 



-r·-----

L 
007 (continuctl) 
Go tnStcp OIX inthis ~!Al'. 

(Frorn Stcp 020 in (his MAP) · 
Prcss Y (IS THE USTCORRECT). 
Prcss O (ltUN TESTS ONE TIME). 
Prcss 2 (XXX Kll MEMORY). 

OID YOU RECEIVE,AN ERROR MESSAGE OURING 
DIAGNOSTIC TEST,~? 
Ves Nn 

OJO 

You ha ve succcssfully complctcd thc Advanccd Diagnostic 
tests.· lf yo u suspcct an intcrmittcnt problcm. start an error 

log. lf you nccd instru<;tions. refcr to the Refcrcnce 
manual. · 

Note thc four-charactcr error codc a'íi shown in Figure l. You 
will ncctl it r or la ter _slcps. 

HSTJNG- XXXICB MEMO AY 
THIS TEST TA'I:ES UP TO TWO MINUTES 
PLEASE STAND BY 

UX:XX 
ERROR-
XXXKB MEMORY 2XX S 
FAIUNG ADORES$- •PACE/MODUlE XXXX ~ 

PRESS ENTER TU CDNT!NUE 
, '1_.-. -/7-..-

Conlinuc with Stcp o·Jl in this MAP. 

'00-2 1\!rnm'rv ÍPCI 
j 

1 

tll 1 
(From Sl(f)S 001 JTH.l 010 in thi~ ?\-lAF i 

JS A IG/64KII SYSTt::M llOAIW i'SiAU.ElE 
\'{"s No 

1 
012 
Go to Stcp 021 in this MAP: 

1 

Ir"\ 
i . 

OIJ 
IS TBE FlllST CHARACTER OF TIIE ERROR CODE ~7 
YCs No 

.~. ·' 

1 
014 ' 
Go to '"1\·IAP 0200: PC Family Expansion Mcm0.v.''" 

. 015 ' 
Find the r3iling bank and module in Figure 2. 

Notes:. 

·,-_, 

l.· Thc failing bank is ·identificd by thc first two charactcrs of 

the error code. . 11 ·. . 

2. Thc failing module is identificd by the la.sttwo charactcrs 
of thc error code. 

(last two characters of error code) 
Top View of System Board 

Figureo 2. Sy. .. rtm Board 

(Step 015 continucs) 

,-,· 



. .. . 

,,-, 

. -, 

1 

015 (conlinucd) 
DIO YOU FINO THE FAILING MODULE? 
Ycs No 

017 

1 
016 
Re place lhc nine modules in lhe failing han k. H this dncs 
nol corrccl lhe problcm, replacc lhc syslem board. 

Replacc thc failing module. lhen go lO Stcp 001 lo verify syqcm 
opcratinn . 

018 
(From Slcp 007 in lhis MAP) 

Check thc mcmory switches Üf\ thc systcm board and any 
instaltcd mcmory cx¡}ansion ~.r}tions. 

ARE TIIE SWITCH SETTINGS CORRECT? 
Ycs No. 

020 

1 
019 
Corrcct thc switch scttings. thcri go lo Stcp 001 to \Trify 
systcm opcration. 

Prcss N lhcn Entcr. 
Follow thc instructions nn· thc scrccn to corrcct thc mcmory 
sizc. lhcn go lo Slep OOX in lhis MAP 10 vcrify syslcm 
opcration. 

021 
(From Step 012 in this MAP) 
IS THE FIRST CHARACTER OF TI-lE ERROR CODEO. 1, 2 •. 
OR3? 
Ycs No 

1 
022 

.··• Go lo "MAP 0200: PC Family Expansion Mcmory." ,· 

023 ) 
(Step 023 conlinucs) 

0200-4 Memory (PC) 



'•'. 

-··.· 

·.• . •. 

,, 

(' __ _ 
·023 (continued) 

Fi~d thc railin_g bank ~nd module in Figure 3. 

Notes: 

l. Tbc failing bank is idcntificd by the first character of the 
error ende. 

2. Thc failing module is iclcntificd by tÍie last two chnractcrs 
o~ thc error codc. · 
' ' 

--• • Ü" • o. 
" u 
a" 
~. 

~5 -=· 
~= 

o flli~lllllh[li.IUIJ· 
1 ~ ll ! lllllllllllllll 
• m i l! liHH![lfln · 

·3 "[' !¡' iiJ'l'll.lll"l! 1 Lll.i,.ll _,\ 
OO_O!_Q_2 04 08 tO 20 40 80 \ 

(Last fwo charact_ers o.f error code) 
Top View of System Board : --~ 

Fieurc:- 3. S~~lrm Ruanl 

DIO YOU FIND TIIF. FAILING MODULE? 
Y es 

025 

Nn 

1 
' 

,. 

024 
Rcpl~cc thc ·niÍlc modules in thc railing bank. lf this docs 
nol corrccl thc problcm. rcrlaCc the systcm board. 

R~placc thc failing module, thcn go to Stcp 001 to verify system 
npcralion. 

Mcmory (PC) 020\l-' 

1 

. ' 

:.:.,, 

MAP 0100: Memory C:\TJ 

001 
P(l\vcr off thc systcm. 
lnsert tbc Advanccd Diagnostics diskette into dri,·c K 
Powcr on the systcm. 

OID A 201 ERROR OCCUR DURING TIIE rosr 
Ves No 

L 
1 

002 
Go lo Step 004 in this MAP. 

Go to Slcp 017 in.this MAP. 

1 
¡~'""'\ 

\! 
·.·•. 

~~~m Stop 002 in this MAPl . ~ 
DIO TI-lE ADVANCED DIAGNOSTICS MENU APPEAR? 
Ves No ' 

1 
005 
Go to Stcp 025 in this MAP. 

. 1 

006 
- Sclcct O (SYSTEM CHECKOUT). 

D0ES TIIE AMOUNT Of MEMORY OISPLA YEO 0¡-1 ¡TI lE 
INSTALLED DEVICES UST MATCH TI-lE AMOUNli OF 
MEMORY .!NSTALLED? j 
\'es No 

1 
007 
Go to Stcp 022 in this MAP. 

008 
(From Stcp 024 in this MAP) 

A IS THE INSTALLED DEVICES LIST CORRECT? 
'GJ Ves No 

1 (IStcp 009 continucs) 

Mcmnry ''"T) '0200-1 
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OJO 

J9 
•'rcss N ami follow thc in!'tructions on the scrccn. thcn go 
lo Stcp O 1 O in this M i\P. 

(From Stcp 009 in this MAP) 
· · - Prcss Y (IS TI·! E UST CORRECT). 

- Prcss O (RUN TESTS ONE TIME). 
Prcss 2 (XXX KB MEMORY). 

DID YOU RECEIVE AN ERROR MESSAGE DURING 
DIAGNOSTIC l'f.<;TS? . 
\'es No 

012 

1 
011 
You havc succcssfully complctcd the Advanced Diagnostic ' 
tests. Ir you stl.spcct an intcrmittcnt prpblem. start an error 
log. lf yo u nccd. instructions. rcfcr to the Rcfercncc 
m;,mual. 

· DOF.S HIE ERROR MESSAGE lfA \;E A 201 ERROR CODE . 
· DISPLA YED? 
\'es No. 

1 
013 
Go lo Stcp 025 in this MAP. 

014 
Note thc scvcn-charactcr error codc (XXXXX XX) as shown 
in Figure 1 on pa~c 0200-J. 

0200-2 Mcmory (XT) 

• 

• 
J 

TEST1NG- XXXKB MEMORY 
THIS TEST TAKES UP lO TWO MINUTES 
PlEASE STAND BY 

x,xx,xx 
ERROR- XXXKB MEMORY 201S 
FA1LING AODRESS- SPACE/MOOULE XXXXX XX -

PRESS ENTER TO CONT1NUE ,,, 
"' 

IS THE FIRST 01,\RACTER OF THE SEVEN-CHAR.\CTFR 
ERROR CO()E O, 1, 2, OR 3? 
Yes No 

015 
Go 10 "MAP 0200: PC Fami1y Expansion Mcmory." 

016 
Go to Stcp O 19 in lhis MAP. 

017 . 
(From Stc·r 003 in this MAP) 
201 is preceded h)• a scvcn-charactcr error codc 
(XXXXX XX 201). 

IS THE FIRST CHARACTER OF THE SEVEN-CHARACTER 
ERROR CODEO, 1, 2, OR 3? 
Ycs No 

1 
018 
Go.to "MAP 0200: PC Family Expansinn Memory." 

019 
(From Step ·ot6 in this MAP) 

Find thc failing bank and module in Figure 2 on 
page 0200-4. 

Mcmory (XT) 0200-':1 

., 



.. --

1 
" 

... 

r_· -----·------
Notes: 

l. Thc failing bank is idcn:ificd by Lhc firsl charactcr of Lhc 
error codc. 

2. Thc failing inodulc is idcndficd by Lhc Jast two characters 
of thc error codc. 

-
~ ... First Character 
·:." 'oflhe 

. -~ 

,.,. 

Error Code 

O= B<~nk O 
1 = 9-"11"''< 1 

, 2 = 8ank"2 
3=8ank3 

U:St Two 
Characters of 
t~e Error Code 

00= p 

01 =o 
02= 1 
04 = 2 
08=3 
10 = 4 
20= 5 

. 40 = 6 

80 = 7 

f""qNrc !. S~~U:m Rrr.~rd 

Front 

Top View or System Bo~tr~ 

Dm YOIJ FJND THE FAILING MEMORY MODULE? 
Y.-s No 

021 

1 
020 
Rcplac~ thc ninc modules in thc failing lia~k .. lf this does 
not corree! thc prohlcm. re place thc systcm board. 

· Rcplace thc failing module. thcn go to Stcp 001 in this MAP to 
\'eriry syslcm opcr.llion. · 

p- -·q Mcmory (XT) 

__(" ___ _ !\ 
------ ------- . ,-. 

J 

022 
(From Stcp 007 '¡n lhis MAP) \ 

Check thc mcmory switch scltings on thc syc;;tcm board ;md 
any insta11cd incmory expansion Op~ions. 

ARE TITE SWITCH SE1T!NGS CORRECT? 
Ycs No 

1 
023 
Corree! ihc switch;scttings. thcn go ·lo Sicp 001 Jo n:,rifY 
system operat¡on. ·: .. 

024 
Prc~s N thcn Enfcr. 
Follow thc instructions on thc scrccn to corrcct thc memnn· 
sizc. then go to Stcp OOX in this MAP. 11 . 

025 
(From Stcps 005 and 013 ;~ th;:; !\·1AP)· 
ISA PARITV CHECK i\IES$AGE n!SPLA VEO? 
Ycs No 

1 
026 
Go to "MAP 0020: Powcr Start." 

027 
ISA FIVE-CHARACfER ERROR CODE DISPLA YEO l'NOER 
THE PARITI' CHECK MESSAGE? 1 

Yes No 

1 
028 
Go to "MAP 0020: Power Start." 

029 . . 1 
. . 1 

IS THE FIRSTffiARACfER OFTHE ERROR CODEO, l. 2. 
ORJ. 1 

Y es No 

1 
030 
Go to "MAP 0200: PC Family Expansion Mcníorv." 

(Stcp 031 continues) 

Mcmory ( 0200-~ 



' 

·.:.• 

r 
.nd lhc failing ~ank in thc following figure. 

Nutc: Thc failin!! h;mk is idcntiricd hy the first 
charactcr of thc error coUc. 

- Replace thc nine mcmory modules in the failing bank, thcn go' ~ ~ 
. __ 1 . t_o_ Stcp 001 to vcrify systcm npcr:ttion. ~ ., 

J;·' 

First Character -ofthe 
Error Cede 

O= 8<1nl.. O 
1 = Bank 1 
2=Bank2 
3=8:mk3 

--:. . ,. 

, .. , 

Front 
1 

Top View of System Bo'ard 

0200-6 1\!cmury (XT) 

r--. 

i 
:\ TEST POINT REFERENCE PAGE "' 

for 

TYPE I DISKETTE ORIVES 

(Orives with a serial numher prcfix A. B. or no prcli: 



. •·,. 

Preliminary S¡¡eed Check 

l. Rcmove th~ diskcu¿ drh·e. 

2. Plug thc powl!r cunnectqr into the diskeue drive 
logic Qüard. lea ve 1hc signal cable disconnected. 

3, In sen ·a scratch Jiskl!tte imo the di5kene drive. 

4: Connect ajumper b.:tweenTP-10 and TP-13 ofthe ''" 
disk~ue dri,•e lugic board. 

5. Power.on thc syste"m . 

6 .. Obsc:n·c:~the strobc márks on thc drive pulleY undcr 
tluorescem lighting. 

Note; Thc outcr ring is for 60 hcnz and thc 
in~er rin;; i.:. for 50 h..!nz. 

lfthe spccd i~ correct. thc appropriate ¿ng ·0i ~trabe 
.. marks \\'ill ~p¡J,:ar w s1and still. 

Preliminary S¡;.:cd Adjustmcnt 

Adjusl lhe ·variable r~si~wr on the servo board umil the 
¡¡ppropri.at..: riilg of suob.: marks ap~cars to swnd still. 

Variable Resistor Servo Board 

--

·Final Speed Adjusnuent 

l. Power oiT the system. 

2. lnsert the Advanced Diagnostic into thc diskette 
drive. 

3; Power on thc system. 
·. 

4. Run the Diskette Orive and Adapter tests. Use thb 
(IWN TESTS MULTIPLE TI~IJ::S) option. 

5. Wheñ thc Diskcue Dia.gnostic mcnu appcar~. !)c/CcL 
option 4, (SPEJ::D TEST). 

6.· 'Adjust the variable resiswr on thc servo board unLil 
thc speed falls within the range displaycd. 

i 

Variable Resistor Servo Board 



ICE PAGL\1. 
n.-

)RIVES 

prefix D) 

r 

' . 

T rst Poinf Rcfcrcncl' Chart 

Test location Speciflcations 
Point ,, J2-20 lncreases from O Vdc to 5.0 'Jdc while 

insening a diskelle in !he ddve. 

8 U6 Pin 5 Decreases from 5.0 Vdc lo O V de while 
insP.rting a diskette in the drive. 

e JJ-161+1 1.5 V de minimt.Jm across 
_,. . these two 

-0 JJ-1.51-1 test points. 
IÍ 

.E JJ-24 OVdc befare !he LEO lighls. ---
F U6 Pin 1 As the LEO initially lights. the vottage 

increases by 0.2 Vdc. 

·o _, J3·3 3 Vdc lo 12 Vctc wilh the LEO on. 

H JJ-14 Oecreases from 5.0 Vdc lo O Vdc while 
inserling a disl<elle in lo lh"! drive. 

Requested Voltage Readlng Minimum Maxlmum 

/lporoximatety O Vdc 0.0 V de- 0.8 Vdc 
Annro ... imately 0.2 Vdc O.tSVdc · 0.25 Vdc 
llnpro•irnnlely 0.5 Vdc o.s Vdc 1.~V~c; 
Appro~imillelv 5.0 V de 2.0 V de s. Vdc 
Armro~imr~r,~rv 12 Vdc 1 1.2 Vdr. 12.G Vdc 

' ,, 

' --

8 

F 

Variable Resistor 
~ {Speed Adjustment) 

/ 

.•.. 

dt 1 :l:lt tlltl· 

01 10 

J·4 



Preiiminary Spccd Chcd¡ 

l. Remove the disl:elle drivc. 

2 .. Plug the power connector into the diskette drivc 
.· Jogic board. Lea ve the signa! cable disconnectcd. 

3. Jnscrt a scratch diskette into thc diskette drive. 

4." Connect ajumper between TP-10 and TP-13 ofthe 
diskette drivc logic board. · 

5. Power on thc system. 
,¡.. 

6· .. Observe the strobc marks on the drive pulley under 
nuorcsccnt lighting . 

. . Note: Thc" outcr. ring .is rOr 60 hertz ~nd the. 
inrtcr ring is for 50 hcrt7.. 

. . 
· Jf the spced is C!Jrrect. thc appropriatc ring of strobe 

marks will appcar lo stand still. 

Preliminary Speed Adjustment 

Adjust the variable rcsistor on thc servo board until thc 
appropriate ring of strobc marks appcars to stand still. 

t:J .. ~ 
~ 

; .. 

•• ; 1 

•• 
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TEST POlNT REFERENCE PAGEJI 

for 

TYPE 3 DISKETTE ORIVES 

(Orives with a serial number prefix E) 

., 



Tesl Poinl Reference Chart Tesl Pnint Localions 

Test loeatlon Specificatlons 
Point 

A J6·2 5.0 Vdc wilh the disk'!tte removed and 
the latch closed. 

- ., ·B. U1Q-4 Do the followfng: 

1 . lnsert a diskette into drive A. 
. . 

2. Power off !he system.for 

·-.y;.·:' ~ 5 seconds. 
.. 

·-~ - 3. Power on the" syslem .. .. :··- .. .. , . _,_ .. 
lfCE PAGE 

~~- . . 
4. With the diskette inserted and the 

latch closed. a fluclu3'tion of 
appro:dniately 0.1 Vdc will occur 

... alter the beep at !he end of the 
. .. POST anr1 will continue toras lonq 

as the spindle rotales. JRIVES 
· .. : e ~!-1 (+) 1.5 Vdc minimum across 

these lwo 
o P7·2f-) test points 

e. N/A Go to Step 038. 

prefix E) o 
F TP-1 As the LEO in'lialty lights.the voltage 

d<!creas'?S by 0.2 V de. 
/ 

G P9-3 3 V de lo 12 Vdc wilh the LEO on. 
1 

L...-_J¡, 

H P4-2 Oeoeases from 5.0 Vdc toO Vdc while 
insertinQ a diskelle into the drive. 

D 
Requested Voltage Reading Minlmum Maklmum 

Approximately O Vdc 0.0 Vdc 0.8 Vdc 
Approaimately 0.2 Vdc 0.15Vdc 0.25 Vdc 

' .. Approximately 0.5 Vdc 0.5 Vdc 1.0 Vdc 
Aporo;w;imately 5.0 Vdc 2.0 Vdc 5.5 Vdc 
Approximalely 12 V de 11.2 Vdc 12.6 Vdc 

flóf10-Z9/.lfl 

~ 
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.(' 
·_,Fina. .ecd Check 

l. Powa uiT th(! s~.·s¡~m. 

· 1 lns.:n the Advanced Diagnostic diskette into 
dri\·«! A . 

. 3.· ·Power on the.systeni. 

~- Run the Diskette Orive and Adapter test using the 
tkLI\ TESTS 1\IULTIPLE TIMES) option. 

·-
5. \Vhen the Di:Sk~!llC O.iaJ'ost!C menu appears. select 

option ~. tSPEED TEST). ' 

6_ The Spéed should fallwithin the range displayed.-

Th¡; Typc 3 diskette driVe monilors its ·awn specd and 
úlmp~nsates accordingly. There are no speed 
~JjLJStml!ms on the drive·. lf tht! speed i~ nor correct. an 

· ek~tri~.:1l ur me-chanit::ai problem cxists. Rctum to thc:: 
r..tAP 10 isulatc •he failure. 

~ 
1 

1 

! 

'' 



.liminary Speed Check 

l. Remo-ve thc diskette drivc. 

2. l'lug thc powcr conncctor into thc diskette drivc 
logic hoard. Lea ve th~ signa! c~ble disconnectcd. · 

J. -Jnsert a sératch diskette into thcdiskctte drive_ 

4. Connéct ajumper bctwecn pin 16 ófthe diskette 
drivc signa! connector and gr6Und (use the framc as 
ground). · 

5_ Powcr on the systcm. 

6_ Observe thc strobc marks on the drive pulley undcr • 
nuorcscent lighting: . .· . . 

Nott•: Thc outcr ring is for óO hc-rti and thc 
inncr ring is for 50 hcrtz. 

7- lf thc spccd is corree!. the eppropriate ring of strobe 
marks will appcar to stand still. 

Thc Typc 3 diskette drive monitors its own speed and 
compensa tes accordingly. Thcrc are no speed 
adjustmcnts on thc drive. lf the spced is not correct. an 
clcctrical or mcchanical problcm exists. Retum to the 
Jl;·tAP to isolatc thc failurc. 

1 

• 

..• ,.. . .--....,. .. , .... ~.-- ..... --- ........ _ ...... ' 

MAP 0900: Parallel Port Start 

S)mptom Explanation 

You ha ve entered'this 
MAP hccausc you 
receivcd a 9XX error 
code, or you have 
been directed here 
from another MAP_ 

L 

001 

Conditinns That Coultl Cause This 
Sympfom 

The Printer Adaptcr ¡, failing. 
Thc Scria!íl'arallel Adaptcr ¡, 
failing. 
The printcr cahle is failin~. 

Find your sy-stem lypc in lhc following figure and rcfcr to thc 
MAP indicatcd, 

f-"System Type MAP 

Personal Computer. _ ...... _ MAP 0900: Printer Adap\er 

·Personal Compuler XT ..... · .... MAP 0900: Printer .O.d;:~pter 

Portable PC . • . . • . . . . • . . . . . . . MAP 090!): Printer AdaDI<yr 

Personal Computer AT...... . MAP 01_;100: Seriai/Parallel Adapl~r­
· Parallel Port 

Primary Paralld Pnrt Start 090ll-1 

"\ 



/ 

001 (conlinucu) 
DIIJ YOU RECE! VEAN ERROR MESSAGE? 
Y es ·No 

r 
ooz 
You have successfully complctcd lhc Advanccu Oiognostic 
tests. U you suspcct an intcrmittcnt problem, start an error 
log. If you need instructions, rcfer to the Rcfcrcncc .< 
ma_nual.- :·• · · . . -!' ¡ 

003 
. Rcplace the Primary Seriai/Parallel Adaptcr. . .. 1.: 
~~----~~~~~----------

. ·-·· 

·': 

/.i •. 

. ,·' ... 
. ' 

.. .. ' . -, . 

., 

. i 
. ; 

' 

11 

1 

-··· 
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' 1-j¡ 
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0900-2 . Primary Parallcl Por! 
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.vJAP 0900: Printcr Adapter 

Symptom Explana! ion. · Conditions llmt Could Cause This 
Symptom 

You havc cntered this The pñnter adapter is failing. 
MAP beca use you 
rcccívcd a 9XX error 
codc, or you havc 
bcen directed here 
from anothcr MAP. 

001 
Powcr off thc system. 
Disconncct thc printcr C<lt:ilc from thc adaptcr. 
lnscrt thc Advanced Dia¡;nostics diskette into drive A. 

-, Powcr on the systcm. · 
Run the Printer Adapter tests. Use the (RUN TESTS ONE 
TIME) option. 
Follow the instructions on the screen. Do not power off the 
system during this test. 

Note: Use wrap plug (IBM Part 8529228) when 
instructed lo install thc wrap plug. 

DIO YOU RECEIVE AN ERROR MESSAGE? 
Ves No 

·. 003 

1 
002 
You have succcssfully completed theAdvanced Diagnostic 
tests. If you suspcct an intermittent problem, start an error 
lag. H you need instructions, refer to the Reference 
manual. 

Replace the printer adapter. 

Printer Adaptcr OQ00-1 

• 
MAP 0900: Seriai/ParaUel Adapter -
Port 

allel 

Symptom Explanation :conditions That Could Cause This 
Symptom 

You have entered lhis 
MAP bccausc you 
rceeived a 9XX error 
code, you suspect a ';•' 
Seriai/Parallel · 
Adapter- Parallel .. 
Port problem, or yo~ 
ha ve bccn directed 
here from another . 
MAP. 

The adapter assigned as the 
"Primary Parallel Port" is 
failing. . 

Ensure the following cond;tiotis exist: 

l. An adaptcr is setfor "Primary Parallel Port" operation. 

' 2. Ha sccond adapter with a parallel port is installéd. it is sct for 
"Al_ter":ate Parallcl Port" operation. 

001 
Power off the system. 
Disconncct the printer cable if it is attached to thc parallel 
port set for pñinary operation. 

- Itisert the Advanced Diagnostics diskette into drive A. 
Run the Señai/Parallel- Parallel Port tests. Use the (RUN 
TESTS ONE TIME) option. 
Follow the instructions on the screen. Do not power off the 
system during this.test.· 

Note: Use wrap plug (IBM Part8529228) when 
instructed to instaD the w_rap plug . 

(Step 001 continues) 
' . 

.\' 

Primary Parallel Port 09()0-1 

/-"-, J 

'1 

' ·~ 
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• Qué son los circuitos integrados · 
• Tecnolog{as defabricación 
• Breve hisroria 
• Escalas de integración , 
• Cómo se fabrican los circuitos integrados 
• Qué hay dentro de.uncircuito integrado 
• 7'endencias " ···- ... r~:.r.r-~''::' -t~:. 

(iué sc•n./os circuitof integrados 

. La prir.cipai. nizón·para q~'é los sistemas digita­
les hayan adquirido tania popularidad y seai'l cada 
vez más sofisticados, compactos y económicos ha 
sido el alto grado de perfeccionamiento logrado en 
el desarrollo en masa de circuitos integrados. · 

Prácticamente, todos los equipos digitales mo­
dernos se fabrican usando circmtos integrados. 

Un circuito integrado oCIes aquel en el cuarto­
dos los componentes; incluyendo transistores, dio- . 
dos •. resistenci~s, con?ensadores y)Jambres de co- . 
nen:•n, se fabncan e Interconectan COII!pletamente 
sobre un chip o pastilla seiniconduciora de ·silicio. 

Una vez procesado, él ,éhi¡:i 'se: en~ierra en .una 
cápsula plástica•o'de céráitiica ·que contiene los pi­
nes de conexión a los circuitos externos. 

( ' . ':. . . ' ' 

Las cápsulak· ¡:íláitídiúon iháS:Iivi~~as pero las 
cerámicas son más resistenteS' Y p'úederi trabajar a 
n1:í s 'alta's teri:tperaturas. . ... ,_, ;:·:~t:·., ·-.~"'r· 

Ú na pásti)lá 'tí¡:iica.'(fÍgu,;a 9) tiene aproximada­
mente de 2.5 a,6.5 mmde laqo Y.0.5. mm de espe­
sor.\ Los chips' digiialés 'más pec¡úeños contii:néri 
V~liOS COinpo~e'ntes'sen'cil!os"cpmo CÓinpÚerias:in' 

.. \•el'sor..:s y 'fl ipJlops. Los más grandes. CO!)ti.enerl 
circüitos·y sistemás cómj)léios' éómci coiiiadores, 
memorias, mitroproce·sadores;etc: · · · 

' . '. 

.. 

'. 

. . l 

::. 

.!. ·'' . :-. _¡:: 

. ··.·.···-:· 

La mavoría de los circuitos inres.::rados distales 
vienen eñ .presentación tipo DIP- (Dual fu-line 
Package) o de doble hilera. El pin ~., 1 se idenüfica 
mediante tina ranura o un punto grabado en la parte 
superior de la cápsula. La enumeración de los pines 
se realiza en sentido contrario al de las manecillas 
del reloj. (figura 10). · 

Las configuraciones mas comunes de los O 
digitales tipo DIP son las de 8, 14, 16, 24, 40 y 6-l 

. pines.(figura 11). Estas dos últimas contienen gene­
ralmente niicro¡iroeesadores y otras funciones Cigi ta­
les relativarnente:complejas .. 

r. : '. •· • ·; ·~ ' . : •• ~, ' · 

,•' ' .·,, .. ~ '1 '.' ; 
; .... . 

.Tipos de empaque DIP 

.·-~_::·.~:,,, 
[' SP .i· . . _ .. -

~p .. 

~-
. . . . 

14 13 12 11 10 9 '8 

1 .. 2 3 4 5 6 7 

' . :. ~· 

\·_F·Li{é'ápS tiJa: ·tfaé~.-iffipfelSa '1~' hi fonn.ac.ión re~~cc:o 
al fabric~nte, la ~eferencia del dispositivo y la fe-:b 

- ___ ·::_. - .· 
?,: .•. -~ • .... ~ ... 3-:~-~:r.L~.!:; .. ,, ~.... . ..... 

. -:: !_>.._ .• :.: ,·_l,:~ ,:_,, -1 , .. :·. · •. ~' 
) ... '•"·~···'· .• ·:··· ·. ~ , ...... _ ~;-''"''' ..... ' .. 

.. . L.-~:d;?: 
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, bricación. Cada fabii("ante de circuitos integra-
0.._. (National, Texas, fairchild, Motorola, etc.) se 
identifica m~cliante un logotipo distintivo (figura 
12). La referencia (SN74LS73; CD1Q±BB, etc.) de-
signa específicamente al dispositivo. · 

Fabricantes de 

iJ:qAM 
Advanced !v1icro 

De vices 

NANALOG 
ld!ll DEW:ES 

Analog Oevices 

Thomson Components 

Motorola 

c8SAMstJNO . ,...__ 
Samaun!l 

Semiconductor, In e 

Sl!JOI!tiCS 

Signetics 

EXAR tntegcated · -
Systems Nationa! Semic~~~~~tSr~ -l~Siliconix 

PAIRCHILO NEC 

Fairchild NEC E!ectronics, Jnc. Texas lnstruments. 

ncn ~:::: ·TRW 
·._ .. . .. 
lnfel RCA.. . TRW.Semiconductors 

~:~o~oo. ~- . Zilog 
· Rockwelll , ; Fig. 12 

El código de la· fecha infonn~ ~u~ndo fue manu­
facturado-el chip. Las_ dos primeras cifras indican el 
año y las dos últimas se ·refierén al mes o seinana de 
fabricación. Por éjempló, "8307" significa la séptic 
ma semana de 1983. : - , 

En la presentación tipo DTP, los pines de acceso 
están espaciados entre sí 2.5 mm. Para efectos de 
montaje experimental los CI pueden insertarse én 
un protoboard o tablerbsiri·soldaduras .. · . ·' 

Para los montajes dcfiniti~Ü's'én circuito impreso 
pueden estar soldados directamente al cobre o mon­
tados sobre una base o··"sócket". La utilización de 
bases simplifica la instalación durante el ensambley 
el remplazo en caso de daño. 

Además del tipo DJP, existen ot;as presentacio­
nes comunes de los circuitos integrados digitales 
r"lllO la cápsula metálica (TO,S), la plana y la "chip 

·ier" (figura 13). La TO-S,.aunque.cs muy resis­
'"Jte, está siendo remplazada en muchos casos por 
empaques plásticos, que soh más livianos. ., . . . 

' . ' . l '. '-·'" ~ . . . : ·' ' •. 

Actualmente se'dis¡ion~ de ltria gran variedad de 
circuitos integrac¡os,digitales que. utilizan cápsulas· 

.• .. -~ ·. '· )"-~· ···~¡-::'!··· •. ·_·;_. .. ·-,:· • 
l. • '• : ,·. • - .. · ;: •.• ' . ' '." ., '. 

•' ' ' . -. ~ .. · ,· ·, •.. •. :" 
•• -~ 1 • : .¡ ': .. ' ;'' ~ . ' . !'. 

.----,-------:--:----·-·---·-· .. -·-, 
Otros encapsulados para CI'S 1 

·-· ... 1 
.1 

T0-5 Plano 
4~1; 

Chip-Carri~; ,,,,,. Fiq. ~: . 

~-':·~>-<-:•»»X•':·:-:.;-:-:->. :->;o:·x·<»>·-~,>»"·>>:•:-»:<•>:•,: ··:'.<·:·:<·':->:->:·: :-:-:-:.,»>. :<->X•:•.•:•:<<·:·>=•-;:;;¡;v:·:···:··· :-.·.·=•':;,~;::;;;;~~¡:;;,:.=·-· 

SMT o ele montaje superficial (figura 14). Los 
chips SMT son casi 4 veces más pequeños que los 
DIP equivalentes y ho requieren de pe1furacion.:s 
para su instalación: se sueldan directamente a los 
trazos de circuito impreso. • · 

Circuitos Integrados para montaj!l s~per~19_~~. :1· 

1 e. 
, . 

.. 
La núniatuÍización. introducida por. la tecnología 

de montaje superficial o SMT (Surf:tce-~1ount 
Technology) es.la que ha permitido, por ejemplo, 
obtenercalculadoras del tamaño de una tarjeta de 
crédito. 

Este tipo de' encapsulado es' cada vez más po­
pular y en el futuro será-uno de los mis utilizado 
por la sencillez de:stfm:inufactura y otras ventajas, 
especialmente económicas.- · · 

Tecnologías de fabricacióll · 

Los circuitos integrad-os digitales se pueden cla­
sificar en dos grandes gntpos de acuerdo al tipo lk 
transistores utilizados para implementar sus fun­
ciones internas de conmutación: bipobrcs y .\lOS. 

Los circüito~ integrad-os bipolares se f:Ji.,rican 
con transistores bipolares tipo N PO\/ y !':\l' y los ck 
tipo l\·lOS utilizan MOSFETs (transistores de l'fecto 
ele campo ele compue11a aisladai. 

' . ; 

. DentrÓ de cada c.á.tegoría, los fabricantes han de­
. sanolhido una amplia' variedad de fiu/¡i/ias lágicas 
de c.ir~ujtos int~grados tan!() MOS como bipolares. 

' ' .. . . . . ' . .. . ~ . 

. '. ·.·,.. ·: 
.;:· .. ;·· ..... 

J ~·~. l 
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del transistor en. los Laboratorios Bell-O 947);--Se ------La-siguiente-familia-en- aparecer (1962) fue la 
~tr- ·~:>a·de·un·flip'fiop'desarrollado'enteramente'so- 'l"Fb, queeutilizaba·sóloetransistoreseyeem=m:ís_er:Í""-~~~~~ 

· 1 sustrato de germanio. pida que sus predecesoras.-TTL es un r\cr6ni11ro d,: 

El flip-floJ? de Kilby contenía apenas 4 tran­
sistores, una c1fra insignificante.comparada con los 
casi 1.000.000 (!Un millón¡) de transistores de un 
microprocesador moderno, como el 68030 de Moto­
rola o el 80486 de In tel. . . .... f-.' ~~ -· 

Veamos entonces, a grandes·•rasgos, cómo ha 
evolucionado la• tecnología de los circuitos intec 
grados desde sus comienzos hasta nuestros dúis. . 

La primera familia de circuitos integrados digi­
tales comercialmente disponible fue la serie 900 de 
Fairchild Semiconductor, introducida en 1961. Los 
chips de esta familia, denominada RTL, operaban a . 
3.2 V y utilizaban internamente resistencias y tran­
sistores para realizar operacion,es lógicas. 

En la fi~ura 16 se muestra el circuito interno de 
un dispositivo RTL típico. RTL es un acrónimo de 
Resistor-Transitor Logic (lógica de resistencia a 
transistor). 

, .. . 

A 

•·. 

Circuito· Integrado RTL ,, · 

·:·¡ ·:_._ -.:{'!" Vcc ? 
. -·~- . . \ ·~ ... ~ .. 

:. : 

, .. ,.,.,,.;.<:'(o' .... .,. .. , .. . ··:-:-;-,-·,•-,;-), .·. 
. • • •• ¡. ' ; .; . 

. ~· •. ·._e; .'.:- •• _ '.. •• _=:'__ :-· :~- _ . < .-·-" .. _: __ · · :r,?._; · 
La familia RTL dio paso a otra familia de cir­

cuitos integrados digitales construidos a base de dio­
dos y transistores. A esta nueva familia se le de­
nonuno DTL, un . acrónimo de Diode-Transistor 
Logic (16gica de diodo a transistor). En la figura 17 · 
se muestra el cin;uito de un dispositivo DTL típico; 

=.:,! 
~ \ ' j·,. 

;,.; ~· . 
.. , 
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Transistor-Transistor Logic (lógica de tr:rnsi:;t,,r a 
transistor). Los primeros trabajos en Tl'L'fucr•)n 
realizados por James Buie de Pacific S~nriconduc­
tors (ahora subsidiaria de TRW). 

· Con el tiempo se impuso en el mercado la serie 
TTL 74XX, lanzada onginalmente por Texas lns­
truments, la cual sigue siendo una de las m:\s uti­
lizadas y económicas. En la figura 18 se muestra el 
circuito_ de un dispositivo TTL típico. · 

Circuito Integrado TTL 

rig. 1a 
<~ ·= : .. ,< ·:. ' . " ~=::-x : .~ ·. "'' ::>·::: • ·. . :::· ··.::=··.;:· ''· .:,--::;;: -.:,x:::.,~:r.:-:·:=· .. ~,,_;,.:,:z:r::=L 
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"· '-~Mi6~rn;s ~/d~~~llab~ l~ tecn~logía bipolar o 
TTL, algunos fabrica¡¡tes, especialmente RCA, con­
centraban sus esfuerzos en los transistores de efecto 
de· campo (FETs), y 'sus aplicaciones. En 1957, 
John Wallmru.:kc;IeRCApatentó el FET. · 

: '. . '. ' :· . '· ···.' :: :. . •!;·.:' ,.~: : . •. . . 
Eri 1962, Sieven.Hofstein y Fréderic Heiman, 

también de RCA, desarrollaron el transistor l'- ;os o 
MOSFET (FET de compuerta aislada). A finales de 
este año, Hofstein y Heiman lograron fabricar el 
primer circuito integrado MOS, el cual contenía 16 
transistores MOSFET distribuidos sobre una pas­
tilla de silicio de 0.063 mm de lado. 

.· . . ; . . 
;. Para 1963, RCA ya producfa chips que conte­
nían cientos de transistores MOSFET en una área 
muy reducida .. El desarrollo del transistor MOS y 
su facilidad de integración permitió el surdmio:rlto 
de familias como la MOS de canal P (l'i\~lOS), la 
MOS de-.cánal N (NMOS) y la MOS co:nplcnt'eit' 

._,_ 'taria ((:MOS);.todas de gran aceptación . 
•• ' • • ' 1 

1 .' •• 
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Una familia lógica es un<grup<> d<; chips o mó­
dr · funcionales, fabricados de'acuerdo á ·la mis­
m. ,nolo~í a y eléctricamentécompatibles, es decir. 
se pueden mtcrconectar directamente entre sf para 
configurar cualquier tipo de sistema digital. '·· .•¡:,· · 

' ' . . . "'.. . . . . . . .. ' . . ~ ' .~· 

Algunas veces es posible interconectar circuitos 
de dos familias diferentes adaptando Jos niveles de 
voltaje entre ellos mediante interfaces apropiadas, .'' 

.':: ~ .. . :• :·· .' . '; ,. ' ;: \ : "' \ 

Dependiendo de cómo se iritercónecten estos blo­
ques lógicos, usted puede construir un computador; 
una calculadora, un sintetizador de música, un.mul-. 
tímetro digital, un contador de eventos~ un 'sistema 
de ~ontrol, ir:tdustrial y mile~ má~ de posibilidades, 
!mutadas umcamente por su tmagmactón. .. - ·· - - · . ~ . 

Las familias bipolares más conocidas son la 
RTL (lógica de resistor a transistor), la DTL (lógica 
de diodo a transistor), la 1TL (ló¡Pca de transistor a 
transistor), la ECL (lógica de errusor acoplado) y la 
I2L (lógica de inyección integrada). 

. . 
Las dos primeras familias son completame.nte 

obsoletas en la actualidad pero fueron muy popu: 
lares en los inicios de la electrónica digital. ; 

. ..·~:>'-·e!,: ; 

Dentro de las familias bip~i'aiés, los circuitos 
rr' · utilizados son Jos 1TL. ·La familia ECL se 
L a principalmente en·aplicaciones de. muy alta 
frecuencia y la f2L en aplicaciones de control. Los · 
dispositivos de esta última familia son generalmente 
híbridos, es decir realiZan operaciones análogas .y 
digitales en una misma pastilla. 

. -~ 

Las familias MOS más conocidas son la CMOS 
(lógica de transistores MOSFET complementarios), 
la PMOS (lógica de' transistores MOSFET canal P) 
y la Nl>!OS (lógica de transistores MOSFETcanal 
N). Los dispositivos de estas familias se caracteri- · 
zan por su bajo consumo de potencia y su alta ca­
pacidad de integración. 

Dentro de la familia MOS, los circuitos más uti­
lizados son los CMOS. Las tecnologías PMOS y 
NMOS se utilizan principalmente en la fabricación 
de microprocesadores, memorias, calculadoras, etc .. 

' Lo~· circuitos integrados digitales1TL se carac­
terizan por su bajo costo, su alta velocidad, su mo­
derada mmunidad al ruido y otros factores que ex-
pondremos más adelante. . . . " ·. . · 

·/La serie más popular de esta familia es la'74XX, 
constituida por los chips cuya referencia comienza 

. por 74 como el 7400, 7404, 7447, 74LS04, 
74L93, 74Sl8!,74ALS1035, etc. . 

,: \ ..... 
·. Los circuitos integrados CMOS se caracierizan, 
entre otras cosas, por su amplio rango de voltajes 
de operación, su bajo consumo de corrriente y su 
alta inmunidad al ruido. . . ·· · e : 

Una de las series más populares de esta familia 
es la 40XXB, constituida por los. chips cuya re­
ferencia comienza por 40 ó 45 y termina en B como 
4017B, 40!63B, 4522B, 4543B, eté. < 

Las familias lógicas TTL y CMOS se analizan 
extensamente en la lección 2. La mayoría de expe­
rimentos, l?royectos y aplicaciones de este curso 
emplean ctrcuitos integrados TTL y CMOS. ·Por 
esta razón es importante que usted conozca sus ca­
racterísticas y restricciones y los aprenda a utilizar 
eficientemente. 

· ·. El cuadro .de la figura 15 resume las dos grandes 
familias (bipolár y MOS) de circúitos integrados die 
¡¡itales y sus correspondientes subdivisiones. 

Brevé historia 

El primer circuito integrado digital conocido fue 
concebido por Jack Kilby de Texas Instruments en 
1959, más de una década después de la invención 

---····--------------------------., 
Familias de circuitos integrados 

., .... q. "<·--· ... !>..><.;t 
1 

T ' .. 
CMOS 

r·- ., ¡··· -., 
1 1 1 • 1-
1 nTL 1 1 DTL · 1 'ECL 
1 1 1 1 _J L ___ J 

NMOS ' Serios 40, 45, MOS, PMOS 74C, 74HC, sos 
74HCT 

. 

. , 
·-·· 

MOS 1 SOS: MOS sobra sustrato da zafiro 
Fig. 15 . . . 
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~ _ _ . . .- _ .:.De acuerdo .a su complejidad, los circuitos in te· ~[. --p_~i·~-~~o in. t. eg
0
:__r

1
a·d-·o_:.__·· ·C····· •• M···.+OV~- · . · Escala/~/nt~gración .· ... ·. -.'~ 
~Et~~~~~~¡~~~~grados digitales,se.clasifican en4categorías·básicas~ -~~ 

· MOSITI canal P J ~ llamadas SS!, M SI, LSI y VLSL Esta clasificación 
·• ( se fundamenta en la cantidad de compuertas utiliza­

.salida 
. '·' 

O?: t.~;J:::H.T canal N 
Fig: 19 ; 

·. A pesn.r de que los circuitoántegi~dos MOS pro­
metían ser m~\s simples de procesar, consumían me­
nos potencia y pemitían mayores niveles de integra­
ción que los bipolares, existían serios problemas en 
su fabricación, especialmente su extrema sensibi­
lid<:d a la electricidad estática'(ESD). 

Adem¿s, los dispositivos MOS eran más len.tos 
que los bipolares y requerían diferentes fuentes de 
alimentación. Debido a estos y otros inconvenien­
tes, la tecnología MOS no tuvo mucha aceptación 
en sus comienzos·. · '. ~ ' · · · ,. ~- ,.e· '· ... • · ' 

Duranre la mayor ¡iárte''de los años '60's, ·sólo 
dos compc.ñías, General Microelectronics y General 
Instcumcnts producían chips· MOS. Incluso RCA, 

nero de la tecnología MOS, desplazó la mayor 
, .• te de su interés hacia la tecnología bipolar, que 
eri1. econón1icamente más rentable. 

Sin embargo, la~ tecnología MOS resurgió con 
fuerz:< en 1967 cuando Fairchild lanzó al mercado la 
prirn:;r¡¡ memoria MOS (una ROM de 64 bits) y se 
c_onsolidó definitivamente en junio de 1971 con la 
introducción, por parte de Intel Corporation, del 
primer microprocesador (el 4()04, de.4 bits). . ' ' ... ., ·, ·';. ". 

Posteriores avances en los procesos de· fabri­
carién de los circuitos integrados aceleraron el cre­
cimiento de una industria ·ya en expansión. En 
19'12, Mostck Corporatión lanza la primera memo­
ri~ de alta densidad (una RAM dinámica de 1024 
bits) e Intd ofrece los primer microprocesadores de 
8 bits (el R008 y el 8080). . : . 

'· 
En los añós siguientes, otras· industrias· como 

h'ai io:•.al Semiconductor, Rockwell, AMI; Signetics 
Wc>'nn Digital, RCA, Motorola y Zilog producen 
sus propios microprocesadores (1802, TMSIOOO, 
úSOU, ZoO, 8048, 8086, Z8000, 68000, etc.). . · ' 

Para n><·diados de la décadade los 70's, existían 
ce re·:: de 40 microproc~sadores ·diferentes en el 
.... ,i·.'i\':Hlo. Actualmente, la cifra de microprocesado-

clisi'unil>lcs es muy ·aira: .. 

··-. -· 

das para implementar la función propta del chip. Co­
mo sabemos, las compuertas son los bi?<J,ues cons­
tructivos básicos.de toooslos circuitos dig¡tales . 

·_.. · SSI significa Small Sciile lntegration Óntegra­
ción en pequeña escala) y comprende los chips que 
contienen menos de 13 compuertas. Ejemplos: com­
puertas y flip-flops. Los CI SSI se fabrican princi­
palmente empleando tecnologías TIL, CMOS y 
ECL Los prin:eros circuitos integrados eran SSL 

· MSI significa MediumScale lntegration (integra­
ción en mediana escala) y comprende los chips que 
contienen de 13 a 100compuertas. Ejemplos: codifi­
cadores, registros, contadores, multiplexores, deco­
dificadores, demultiplexores. Los CI MSI se fabri­
:can empleando tecnologías TIL, CMOS y ECL 

; ... Ls~. si~nf~~a L~g~ S~~e I~tegr~ti~n (integra-
ción .. en alta escala) y comprende los chips que 
contienen . de 100 a 1000 compuertas. Ejemplos: 
memorias, unidades aritméticas y lógicas (ALU's), 
microprocesadores de S· y 16 btts, Los CI LSI se 
fabrican principalmente empleando tecnologías J2L, 
NMOSyPMOS. · 

. VLSI significa Very Largé- Scale lntegration 
(integración en muy alta escala) y comprende los 
c~ips que c_ontienen más de 1000. compuertas. 
EJemplos: microprocesadores de 32 bns, microcon­
troladores, sistemas de adquisición de datos. Los 
CI VLSI se fabrican también empleando tecnologías 
I2L, NMOS Y PMOS. 

Cómo se fabrican los circuitos integrados 

Prácticamente, todos los CI digitales disponibles 
en la actualidad se fabrican a partir de pastillas de 
silicio, aunque están apareciendo otras tecnologías 
como la basada en el arseniuro de galio (GaAs). El 
procesamiento del silicio para obtener Cls o chips 
es relativamente complicado pero intentaremos des· 
cribirlo de una forma sencilla. 

• 
. El silicio utilizado para la fabricación de chips es 

de una pureza del orden.del !99.9999999%¡ y se 
produce químicamente a partir del bióxido de .silicio 
(SiO~), el principal constituyente de la arena. Una 
vez srntetizado, el silicio se fundé en una atmósfera 
inerte y se Cristaliza en forma de barras cilíndricas 
de hasta 10 cm ele diámetro y 1 m de largo. 

Cada barra se cona en pastillas de 0.25 a 0.50 
mm ele espesor y las súperficies de estas últimas se 

L 

. ·., 
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Uno de los ·elementos más ir.wortantes de cualquier sistema digital es. desde 
luego. el ·programa encargado de coordinar todos Jos elementos tanto de hardware 
como de softVIare. que c•Jnforman al si~IJcm11. Gen~ricamente dicho programa es 
conoddo como Monitor. JPL o BIOS · 

Las funciones que realiz-o un ¡:;rograft.o ).lor;i\.or ~on l~J ~iguknles: 

- Configuración de Interrupciones 
- Configuración de DNA. 
- C'onfíguración de Puertos (Serie y Pamlelo). 

·- Configuraci<)n de teclad•J y demá:: periféri·~·Js. 
- Transferencia de. Control hacia: 

a).- Un ::istema de mayor jerarquía. 
b).- El usuario. 

Las rutinas del Monitor deben 'ser efici~ntes ·y OClJpar un espac1o m'mimo en · 
memoria. Las rutinas básicas del M•Jnil•Jr eslán orknladas a: ' ' .. _- ,, 

., Cargado de datos en memoria. 
- Lectura de datot. en m•:moria. 
- Despliegues ASCJJ. 
:- Control de Periféricos. · 
- Ejecución de Programas. 

Haciendo un üni:Jlísis de esta~. funciones. es posible realizar un reconocimiento del 
hardware· instalado ·w la computadora. haciendo una serie de· accesos a las rutínas 
adecuadas del BIOS. Antes de entrar a eote punto es' importante tratar algunos 
puntos básicos para una correcta asimilación de Jos elementos que aquí se expongan. 

llAPA OE NEJIORIA DE/., S!SfEJIA. 

Concretamente en las computad<Jras personales de JEM. el programa de 
inicialización se cono~e como BIOS (Basi~ Input Oulpul Syslem). En la figura 1 (ver 
fig. página· síguícple). podemos apreciar el Mapil de ~-kmoría de una JBM PC oríginal. 
Este mapa de., mem;Jría se ha f~Jpetad•J en 2U configuración para mantener 
compatibilidad con modeloo rosleríor-:s de PC"~ :' PS_/:;. 

'' . ' ' 

,,) 

'· ' ·~ ;' .:1 . .> 
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.~nalizando el mapa propue:Jlo. d espacio direccioniJble de 1 MBytes d·:l 8088 !ué 
dividido en varias áreas funcionale3; la que en este momento nos ocupa es la 
correspondiente al BIOS. Es importante notar que cualquier sistema basado en este 
microprocesanor debe tener memoria ROM en la parte más alta del espacio 
direccionable de 1 MB. debido a que cuando el sistema es encendido. el micro ejecuta 
el programa que inicia en la dirección F'FFFOH 

Así mismo. tiene reservados los primeros 1024 bytes de RAM· para almacenar en 
él una lista de vectores de interrupción (direcciones de rutinas manejadoras de 
interrupciones). El resto del mapa de memoria sigue esla división general entre RAM 
en la parle baja y ROM en la parle alta. del espado direcdonamienlo. 

EL JIICJ?OPHIXE5ADOR 80!18. 

Un microprocesador es un circuito combina·~ional y secuencial que va a 
interactuar con · olros circuitos para formar en conjunto un sistema digital de 
cómputo. 

" En esencia.~el\microprocesador determina la capacidad del sistema ya que su 
velocidad establece Ja. velocidad máxima de operación del sistema. siempre que los 
dispositivos que lo acompatan (memorias. puertos. ele.). trabajen a la misma 
frecuencia de operación; 'sus pines de dalos y direcciones establecen la capacidad de 
almacenamiento y el tamailo de las palabras; sus pínes de control indican el tipo de 
inlerfaee E/S qtie debe ser U@da. 

Entre las múltiples funciones que reali~a un microprocesador, destacan las 
siguientes:· 

l.- Provee las sellales de tiempo y control para todos Jos elementos del sistema. 
2.- Búsqueda de inslrucdones y datos desde la memoria. 
3.- Transferencia de datos desde y hada dispositivos de E/S. 
4.- Decodificación de inslrueciones. . 
5.- RealizaCión de operaciones lógicas y aritméticas solicitadas a través de 

instrucciones. 
6:- Respuesta a las senales de control de E/S tales corno RrnEr e INTERRUrf. 

Cabe sellalar que la Jógka interna del microprocesador r.o puede ser · accesada 
externamente;·>]i:lsr:!llementos del rnkro se aecesan por software. Esto significa que 
podemos .. :.afeClar .. la : circuiter'Ia- ·,interna del microprocesador,; .únicamente por el 
programa que: ponernos en la memoria .de) ~1islerna para que, el micro lo ejecute. 

'. ·: <·~ . ' . . • .. ·· ', 

, · La lógica· del· micropracesildor la··. pod~mos, dividir · en · tres·. grandes áreas 
funcionales: · · , · 



i) Sección de Registro-3. 
íí) Sección de Tiempos y Control. 
ííí)ALU. 

En la figura 2 (ver fíg. página siguiente). podemos apreciar el Diagrama de Bloques 
funcionales del 8088. Para efectos de este tema. únicamente haremos referencia a la 
Sección de Registros. 

El 8088 fue. sJj;¡enado para ejecutar instrucciones y realizar operaciones lógicas v 

aritméticas. ~si,:c'6~ii''recibír y paJar datos hacía y desde la memoria. Para hace~· 
esto. usa vana¡¡ regmtros de 16 bits. . 

. Hay catorce registros en total. cada ·uno con una lueión es~·ecial. 'Cuatro Registros 
de Datoii (AX. BX. CX. DX) tamtMn conocidos com•J (Scratch-Pad); Jos cuales son 
. usados por programas para almacenar temporalmente los resultados internos y 
operandos de las operaciones aritméticas y lógicas. Cpalro Registros. de Segmento 
(CS. DS. SS. ES). que retienen Jos valores del segmento. Cinco Registros Apuntadores 
e lndíces (JP. SP. BP. SI. DI). los que retienen el desplazamiento (offset) que es 
usado en l<Jsregislros de segmento para localizar datos en la memoria. · 

Finalmente• un Registro de BarJderas (F'uAGS). el cual contiene nueve banderas de 
1 bit las cuales són usadas para almacenár información sobre el estado y control de 
las operaciones del 8088. en la la líguril 3 (ver líg. en la ~ágina síguíenle). se 
m uestrari: dichoo registros. 

EL B!OS 

'EIBios está;h~cho,de códigos y prognm1as que propordolian:ei control a; un nivel 
del dispooílívo. para la mayor de' los disposif.ivos de entrada y salida en el sistema. En 
In familia 18M· PC. el BIOS eslá contenido en ROM en la larjeta principal del sistema. 
junto con un conjunto de rutinas llamadas a POST (Power On Self Test). que verifk'an 
la máquina cuando ésta es encendida. · 

El BIOS crea independencia del hardware proporcionando un cierto nivel de 
separadón de éste. Por ejemplo. cuando se hace una Úamada ·al BIOS que envle un 
caráCter a la írnpresora. el programador na necesíla conocer la dírecCÍón de E/S del 
puerto del impresor o como ·controlarlo. · · 

El BIOS nórmalmenle es Invocado \·¡á un conjunto de lnlerrupcianes vectorizadas 
en varios puntos de entrada del BIOS. Otros vedares de Interrupción son usadas para 
sefdf h:is Ílllerrupdones dr. hardware. lde;¡ r.omo: "operedór: rJe dÍ:lC03 terminada". 
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En términos prácticos .. el software invoca el. lllOS cargando los registros apropiados 
en el microprocesador y usando la instrucción JNT. ' 1 

El BIOS es exlendible. Cuando 'las rutinas POST se ejecutan. como parle de su 
operación buscan el espacio de díreccíón de la RON para rutinas "add-on". las cuales 
entonces son invocadas asl que ellas pueden instalarse por si mismas. Por ejemplo el 
IBM EGA .. extiende la interrupción de vídeo INT 1 O. como se· indica en la Tabla 2 (ver 
firg. en la página siguiente) 

La regla para las entradas del . BJOS es ur.a ir.lerrupción de software por 
dispositivo. Pueden ser también una o mas enlradaG de hardware. y entradas que 
apunten a tablas o bloques de datos usadoG por el manejador del dispÓsilivo. 

} '; Los vectores de interrupción. usados como apuntadores a da los en lugar de 
código. permitenJaJterriar fácílmente el ambiente de trabajo de la computadora. 

En lo que se refiere a las localidaqes de memoria absoluta. nótese lo siguiente: 
Algunas funciones han sido agregadas a Jos vedares de interrupción (0:0 a 3FF). pero 
ninguna función ha sido redefínida. Los mapas de memoria ·para el despliegue del 
vídeó, (AOOO:O y ;BBOO:O) ·no cambiarán el modo de operación del BJOS para un modo 
de video dado. Sí el mápa de bit es alterado. un nuevo modo es definido para 
soportarlo.· Las áreas de datos del ROM- BIOS (ínidando · de 40:0) retendrán sus 
definiéídnes· actuales tanto'·como las funciones correspondientes estén definidas. En 
otras· palabras .. las definiciones pueden cambiar a capricho de JBM . 

. · .'. --! 

, . JN1'Em?UPCJDNéS.'CN EL 8{]{J8. '. 

Una inlerrupci6n. en un rilieroproeeSiidÓr es ln suspensión temporal de la ejecuci6r. 
del proceso que. en ese momento realizB el procesador. e inicia la ejecución de otro. 
que·· por ·lo. general· se conoce como Sel"l•idor de la lnterrupción. El Controlador de 
Interrupciones es el encargado de·determinó.r la Có.UGó. de ló. interrupción. tomando la 
acción apropiada y regresando · el control al proceso que originalmente fue 
suspendido. " 

>;:><~·;;~~-;~ r¿.!'(: 

Esto es. se ·salva el estado actual del sistema en el stacJ¡ y se salta a una rutina 
de::servicio'a la interrupción Golicitada. dicha rutina es determinada por el ·número 
de la interrupción. Después de .que la rutina ha terminado. se5ealiza un "regreso de 
interrupción~::; lo cual causa· que el programa que. se lrabajaba prevlamenle resuma 
su ejeéución.. .. . · .... · : . 

{~d.~-~--.;_/ -:: : ,,· .·, ' ,., ¡,-

.• · Las :interrupciones- son geJJeralmenl.e . cau~Jdas p<)r evenlos externos• :lll. CP\J que 
•requicréri ateliclóir inmeaiala.' El: 80!18 rcs~!"l'a el primer'- li13¡l·~ ·de meotnorin ·para 
·oliiil'lécnlir•.'cn €l··l~·.1'6bln \~<::.Ne(:l;,¡•;.~,) •.k IIIIÚJ'"r .. :J.\11. ; .. ' e'\ . . 

·••·• .. -: 1 l 

'· ' ,_. . '1 • 

. -~; : '· ¡; >. ·-_' .. ' '1• 

... , •.' ' .. · 

' '' '; : . . . :' J. 



. "' AX.,(accumulatar) 
BX (b~l - " 

ex (count) 
DX (data) 

es (cadc segmcnl) 

DS (dota scgmcnt) 

SS (slack scgmcnl) 
·ES. (cxlrn scgnli:~t) 

lP (instruction pointcr) 
SP (stack poinlcr) 
DP (bnac polnter) 

· SI (sóurcc lndcx) 
Dl (dcstlnntlon indcx) 

7 

15 

AH 
llH 
CH 
DH 

Scro!.lch·pad rcgislcrs 
o 7 

. Scgmcnt rcgistcrs 

orrsct rcgiMcrs 

. Flags rcgistcr· 

o 
AL 
BL 
CL 
DL 

o 

15 . o. 
Flags 1 : : : iofloFJ IFjTrisrizFI !Arl !Prl icri 

Figure 2-5. Thi 8086 registe/! and flags. 
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. Esta tabla conUeneJas direcciones de las rutinas de servicio de las interrupciones 
en un for1.11alo :iegmenlo-dcDplazamienlo (segmenl-offsel). Esto significa que cada 
derección requiere 4 bytes. por Jo que el 8088 soporla 256 veclores de interrupción. 
estos 256 tipos de interrupciones pueden agruparse en tres categorlas básícas. 

+ lnternas-·de Hardware: Generadas por ciertos eventos encontrados durante la . 
ejecución de un programa. 

+Externas de Hardware: Realizadas por Jos controladores de los dispositivos 
periféricos o por coprocesadores._ 

+Sofb1are: Realizadas de manera aslcrana por cualquier programa al ejecutar !a 
simple instrucción JNT. 

Para cada tipo de interrupcíón hay reservado un veclor de ínlerrupcíón. el cual 
especifica donde se encuentra localizado el programa manejador de interrupciones 
para ese lipa de interrupción. · 

El sistema operativo se divide en dos: ROM-BlOS (Read Only Memory-Basic lnpul 
Oulput Sysfemj,-y,;,-,Qos¡¡(DisJ¡ Operating System). ·Las interrupciones OOH a !F'H. son 
usadas para inlerru~•ciones internas. de hardware y el BIOS; en tanto que las 

.. inter,rupciones ·20H a 3F'H. son· usadas por el DOS;- .y .. el resto 40H a FF'H. está 
disponible para sr::r: usadas en aplicaciones posteriores. · 

:La forma en que las funciones del sistema operativo ·son accesadas en el DOS es a 
través . de· interrupciones de software'.· Cada interrupción accesa a una categoría 
especlfica· de funciones y éstas son determinadas por el valor del registro AH. Sí se 
necesita información -adicional. está es pasada' en los registros AL. HX. ex )' DX. 

JNTEHRU/UONFS EN EL HOJ.f'-BIOS 

Cada una de las interrupciones en ROM- BIOS está fisociada con un número de 
opciones que pueden ser accesadas dependiendo del valor contenido en el registro AH 
al momento de ser solicitada la interrupción. La lista completa de las interrupciones 
eLIDOS:se!da:endii:•:J'abla"L (V;er. disco de. interrupciones del. curso) .. 

'¡. ·' :.~;.: :.' ,.~,,. .~::r:.:·. ··:.¡,:·.~5 . '.' .. • : ··: 
'·· ... 

•1 •• 
. l 

·1''. . .:._; 



INTERHUPCIONFS EN EL lJOS 

La parle del sistema operativo que es cargada y ejecutada por el cargador del 
ROM-BIOS es llamada DOS. Canlíene varias funciones que la mayor parle de las 
veces son de un nivel mucho mas alto que las rutinas del ROM-BIOS. (Hay un cierto 
traslape sin embargo). Todas las funciones del DOS son accesadas a través de la 
interrupción 21H. la cual usa el registro AH para pasar el número de función 
requerido por el DOS. En. la tabla 2 se muestran las principales funciones de la 
interrupción 21H del DOS. ( ver disco de interrupdoDes) . 

,. · PUJJNAS DEL BIOS DE DJA(i'NO...gJCO 

En este momento ya tenemos los elementos necesarios para poder emplear lgunas 
de las rulínas del lllOS más importantes y que· nos permitirán realízar algunos 
díagnóslícos sobre el funcionamiento de la c<Jmputadora. Para ello se diseflará un 
pequeflo programa que maneje algunas de las interrupciones dadas en las Tablas 1 y 
2; evidentemente no es posible realizar el análisis de ladas las que se plantean en 
dichas tablas. por lo que se ha hecho una selección de aquellas que sean más 
representativas del uso y manejo de las inlerrupeiories . 

. _,. 

'' 

. ~ ' 
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Tipos de Circuitos Integrados 
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VLSI:(Very Lorge S cale lntegrotion) Miles de Compuertas en uno. postilla 
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Resistco.­
Tr<rnistco 
logic 

Transislot 
Tr4NÍ$1co 
logic 

Eni;or 
Coupled 
logic 

Lógic.o de Aesistco·T r•nsistot 

Lógie• de T ronsislor·T ron•istor 

Lógica de E lllÍ$0! Acoplado 

e omplementary 
Metal 
O><ide 
S emiconductor 

Digitales 

Oiode 
Tronsistoc 
logic 

Lógie4 de,Oiodo·Trantittm 

11 1nlcgratedlnjectic>ri';:;'L··. . d 1 .. · l · og1c~ e nj)CCCIOn .., 
og¡c · • lntegrodo 

Neto! 
Oxide 
S emiconduclot · 

Semiconducloi de 
O ><ido Metálico 

Semiconductor Complementario 
de O ><ido Metálico 
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Niveles H y L en las familias Lógicas 
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