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FACULTAD DE INGENIERIA U . N.A_ M.
DIVISION DE EDUCACION CONTINUA

A LOS ASISTENTES A LOS CURSOS

Lan autoridades de la Facultad de Ingenieria, por conducto del jefe de la

Divisién de Educaclién Continua, otérgan una constancla de asistencla a

quienes cumplan con los requisitos establecidos para cada curso.

El control de asistencia se llevaré a cabo a través de la persona que le entregé
las notas. Las Inasistencias serdn computadas por las autoridades de la
Dlvisién, con el fin de entregarle constancia solamente a los alumnos que

tengan un minimo de 80% de aslstenclas.

Pedimos a los asistentes recoger su constancia el dia de la clausura. Eostas so
retendriin por el periodo de un afio, pasado este tiempo la DECF] no se haré

rosponsable de este documento.

Se recomienda a los asistentes particlpar activamente con sus Ideas y
experiencias, pues los curaos que ofrece la Divisién estin planeados para que
Ioa profesoras expongan una tesls, Pero sobre todo, para que coordinen Ial

oplnlonos de todos los lnterosados, conatltuyendo vordaderos umlnarios.

Es muy importante que todos los asistentes llenen y entreguen su hoja de
inscripcién al inicio del curso, informacién que servird para integrar un

directorio de asistentes, que se entregari oportunamente.

Con el objeto do mejorar los servicios que la Divisién de Educacién Continua
ofrece, al final del curso "deberdn entregar la evaluacién a través de un

cuestionario disefiado para emitir juicios anénimos.

Se recomienda llenar dicha evaluacién conforme los profesores Iimpartan sus
clases, a efecto de no llenar en la dltima sesién las evaluaciones y con esto

sean méas fehacientes sus apreciaciones.

Atentamente
Division de Educacién Continua.

Palacio de Mineria Callede Tacuba 5 Primer piso Deleg. Cuauhtémoc 06000 Mérxico, D.F. APDO. Postal M-2285

Telétonos: 5128955  512:5121  521.7335 5211987  Fax  510-0573  521-4020 AL 26




X ’ N - e

N g

: ﬁ,
iz "ﬂ. e mﬁnmmw}.

R =iy B

.. et e s BTN R BRF MR T At Al
Y i il b
]
H

\
T
4 fo TRenT Y g ERRI
[ - P g .
)
2 R T e R
: _ ! Y
b * R ) H
\ 1 : " TR
L _ . ) N < B
__r s W sor el DA R OV m.._.m...nmﬂ 0y et A i.rw_w
i ] E . : H.”
: I . i N
m L - - - ..L,v. b | ..,, = ! ..w
ﬁ A -y
¥ L e 1 !
v : L3 A LI
i
H
1
d

e ey
5

|
!
3 L
‘\ F
- m
T =2
!
(ol e
£

T

-
ey,
==

3
ERS
-

_
L
<
L G ewmaps .ﬁ..ﬂ._r_...
_ _, \

i R IRt 3 pog R 0
g 2 T
_ P W A
._ b L B -
i e e [ T . N r 4_“ ] "o
" oo y o
Lis

....
%

wm_ s . ] i s .

_m_ . © e - w1 T T b ﬂﬂ,__h...lm Py I

" S [T P ) - ]
4 e g , O
_m et 10

i Mp f 4

f [
[ ehonmer R, = Wit of B2 5w s vl SR m.\...u.mn.lh

BSa lom Ak a fge R e ARSTD =5 o ez NG [ie R Ay gge
u. & Fm 4 TN . .J_. Gﬁ.:

Ly A - . i
! . ! : ' L it St ! {4 )i
- v w ! Y. i { Vg
t b .W. | et Lﬂm w_‘. C oo BNt o s mv
' i Y e ST —w -

{

r——r.
Nt

s

m L v
A Eap

mumw.u_ [ R TR T ety e )

{ﬂ’-.-_“_-ﬁ:?ﬁ Fal- e
P
\
AN

Lr ﬁ:“"xr B
) &'\ {:S:&
i"r |

j)

%

|

N
}:‘1—%
E .
ig.’..___.-..
.

! oy ta.au_vm,

JAL

==

T
I
-]
S

3 T

B
T

]

J
i gyt | By
. , = ) Tl e o
- X .4|H ‘_ ._; _w_m A "
5 1l ¥ s
e i g .,
i ik, @ ¢7%
v L o ; P L_: < o
== - o I r HU W.:A.a
&Y e ey} T"..,_,,u:.ﬁsdf.z ok 4 S
|- -..- .? N L]l :
\ ki ¥ z

S A

ey ommt .m i | . D

ﬁ N ¥ u
; ey : N
e TR R Y - ﬂﬁlnﬂ [ T T S O T Sy W 2 W g |

[— e

ATIMCT A T AT

F—A
R
P W e R S
!
’E To o ATE a2 T
K
- # B
[ .
&y E R
‘<:_._
B hdg mac b ¥
L oAy
= —
,
'
, &
g
; x
4
i
o
X
.
e
L tay o e a
]
n
Lol <o ;R::

£

1
/




CALLE FILOMENO MATA

CALLEJON DE LA CONDESA

DIVISION DE EDUCACI(')N’ CONTINUA
FACULTAD DE INGENIERIA U.N.A.M.
CURSOS ABIERTOS

GUIA DE LOCALIZACION

1. ACCESO
2. BIBLIOTECA HISTORICA
3. LIBRERIA UNAM

4. CENTRO DE INFORMACION Y DOCUMENTACION
"ING. BRUNO MASCANZONI"

5. PROGRAMA DE APOYO A LA TITULACION

6. OFICINAS GENERALES

7. ENTREGA DE MATERIAL Y CONTROL DE ASISTENCIA
8. SALA DE DESCANSO !

SANITARIOS

* AULAS

1 , WY



DIRECTORIO DE OSISTENTES AL CURSO DE

MONTENMIENTO DE PC'S PORTE li

|  APeELLIDOS | NOMBRE | EMPRESA CALLE | COLONIA | DELEGACION | TELEFONO |

ARANDA MELO PATRICIA F 1 UNAM CIRCUITO ESCOLAR CD UNIVERSITARIA |  COYOACAN 8440936
ARGUELLES ARREDONDC | ROBERTO UNAM AV UNIVERSIDAD 3000 COPILCO UNIV. COYQOACAN

CRUZ LEON MICUEL Fl UNAM CIRCUITO ESCOLAR CO UNIVERSITARIA COYOACAN 6432470
GARCIA ALVAREZ RAFAEL CCH ORIENTE - AV UNIVERSIDAD S/N TEPALCATES 1IZTAPALAPA 7457339
GARCIA JUAREZ LAURA LICONSA, SA DE CV STA CATARINA S/N STA CATARINA TLAHUAC 8601568
GARCIA JUAREZ LAURA LICONSA SA DE CV STA CATARINA S/N STA CATARINA TLAHUAC 8601568
GUZMAN PERIA 1SABEL F 1 UNAM CIRCUITO ESCOLAR CD UNIVERSITARIA COYQACAN 7811190
LEON MIRANDA JUAN DISENOS Y PROYECTOS COMPUTARIZADOS S.C. MANUEL MA. CONTRERAS 96-5 SN RAFAEL CUAUHTEMOC 5469395
LORENZO CUERVO CARLOS CCH ORIENTE - SN JUAN ESQ.AV UNIVERSIDAD TEPALCATES IZTAPALAPA 7457339
LOZANO GARCIA MARIO DIR GRAL DE FABRICAS DE LA DEFENSA NAC. INDUSTRIA MILITAR 1111 TECMACHALCO M. HIDALGCO 5892985
MILLAN BANUELOS JUAN ENEP ACATLAN UNAM SN JUAN TOTOLTEPEC S/N STA CRUZ ACATLAN NAUCALPAN 6231761
ORDONES CASTRO MIGUEL AUTQS PULLMAN SA DE CV SOL 233 GUERRERO CUAUHTEMOC 2289990
ORTEGA PEREDO ALBERTO LECHE lNDUSTRIAUZADA tONASUPO RICARDO TORRES 1 F. LOMAS SOTELO NAUCALPAN 2379100
ORTIZ TREJO DANIEL CFE DN MANUELITO 32 OLIVAR D L PADRES A. OBREGON 5955400
PEDRAZA HIGAREDA LUIS FLUNAM CIRCUITO ESCOLAR CD UNIVERSITARIA COYOACAN 6441337
PEREZ CRUZ VICTOR FES ZARAGOZA PUERTO DE PALOS S/N EJERCITO GRIENTE IZTAPALAPA 7101559
RODRIGUEZ RAMIREZ LUIS HUGO F1UNAM' CIRCUITO ESCOLAR CD UNIVERSITARIA COYOACAN 7941472
SANCHEZ GUZMAN ARMANDO F1UNAM, I CIRCUITO ESCOLAR CD UNIVERSITARIA COYOACAN 6228050
SOTO VILLALOBOS MARCOS DECH UNAM TACUBA 5 1ER PISO CENTRO CUAUHTEMOC 5214023

Centro de Informacion
510-46-73
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EVALUACION DEL PERSONAL DOCENTE
CURSO : MANTENIMIENTO DE PC’S (PARTE 1)
Del 27 Noviembre al 8 Diciembre, 1995
Conferencistas : 1) ING. PEDRO HUERTA A.

Marque con una "X", su respuesta,

2) ING. SAUL MAGANA C.
3) ING. JUAN F. MAGANA

Los conocimientos del profesor sobre el curso son:

Excelentes mBuenos Regulares

Las preguntas de los alumnos las contestan con :

La clase se desarrolla en forma :

| 1| 2| 3 |Mucha seguridad Segun'dad Inseguridad

Interesante 2

[~ ]

Muy interesante 112

| 3 IAbum'da

El método de ensefianza del profesor conduce a un aprendizaje :

Excelente Bueno DEERegular

La organizacién y desarrollo del curso es :

Adecuada nn Malo

La calidad del material utilizado es :

DExcelente DBueno

Le agrado su estancia en la Divisién de Educacién Continua :

DSi DNO, Diga porquel

Recomendaria el curso a otras personas :

DSi DNO, Diga porque!

Medio del cual se entero de este curso :

nn Malos

Certra Le liformaciin
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FACULTAD DE INGENIERIA U N.A_M.
DIVISION DE EDUCACION CONTINUA

MANTENIMIENTO DE PC"S Y PERIFERICOS

PARTE II

MATERIAL DIDACTICO

NOVIEMBRE - DICIEMBRE 1995

Palacio de Mineria Calie 72 Tacutas Primes pisc Deteg Cuazniemoc 06000 Menzo D F APDO Postar M 2227
Telefonos  512-8%5  512:5127  523-7335 5201887 Fax  510-0873  527-4020 AL 26



MANTENIMIENTO DE PC’S

Y PERIFERICOS

PARTE II

REPASO DE LA PARTE I
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Noviembre y Diciembre de 1995.




“ MANTENIMIENTO DE PC'S Y PERIFERICOS AVANZADO ”
( PARTE I )

PRESENTACION

Toda persona que de alguna forma esta involucrado con las microcomputadoras, seguro
que ha engrosado el "mundo de ususrios” que hay en nuestro Pais, nimero que aumenta
cada dia. Es evidente que estas valiosas herramientas para que duren, necesitan de buen
tratc y un servicio de mantenimiento metddico y bien orientado, no obstante esto, como
cualquier otro equipo hecho por el hombre para su servicio, llega e fallar.

La gran necesidad de prolongar {a vida util de la micros y periféricos, obliga a los usuarios
{personas fisicas y/o morales), a capacitarse para tal efecto. Quienes han dado los primeros
pasos después de asistir al curso " MANTENIMIENTO PREVENTIVO DE PC'S Y
PERIFERICOS " que se imparten en esta Division desde 1987, han encontrado la respuesta
positiva a ese requerimiento.

Sin duda alguna, sabiendo que es necesario avanzar en el TEMA, se ha disefiado este curso
"MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE It " , donde se abundara sobre la parte
I, pasando por el mayor conocimiento de los sistemas minimos y sus funciones, introduccidn
a la electronica digital {compuertas comunes), “rutinas al BIOS", talleres con equipos de
medicién, Tecnologias de discos duros, video, controladoras, etc., asi como ia tendencia vy
metodologia del mantenimiento correctivo-basico.

OBJETIVOS

Obtener de los participantes el perfil medic de conocimientos con base a un evento de
retroalimentacién (TEST), a efecto de lograr la plataforma de partida, firme y bien orientada
que permita un buen aprovechamiento.

Reafirmar en el grupo los conocimientos previos del tema y elevar sus gradiente con
tépicos y tendencias de actualidad, reforzdndolo con teoria y principalmente précticas, en
cada apartado del temario, a efecto de que consohde los habitos adecuados en el
mantenimiento preventivo y correctivo basico-medio de sus equipos, sin pretender llegar a
detalles de alto nivel en el campo de la ingenieria del Hardware para Microcomputadoras.

Lograr que los participantes estén ciertos de que no se debe abusar de la confianza
adquirida, ni perder el respeto a los equipos, ya que durante el desarrollo del curso deberdn
ir aplicando con seguridad, los conocimientos logrados, sin el minimo riesgo para el
hardware.




TEMARIO
1.- Evaluacién previa dal grupo

2.- Repaso y Consalidacién de conceptos

¢ Arquitectura de una Microcomputadora.

e -Caracteristicas-de-los equipos AT-286, AT-386, AT-486, AT-586, PS/2.
* Tecnologias ISA, EISA, MAC, SPARC, RISC. Cuadro comparativo
Inventario-diagnostico de contro!

Seccion de practica

3.- HERRAMIENTAS DE DIAGNOSTICO

Programas de Diagnéstico.

"EPROM' S" de Diagnéstico.

Rutinas al "BIOS" como herramientas de Diagnéstico.
Equipos de Diagndstico.

Seccidn de Préactica.

4.- CONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS
Generador de Reloj.

Controlador de Bus.

Controlador de DMA. .,

Controlador de Periféricos Programable.

Controlador de Unidades de Disco.

Control de Teclado.

Seccidn de Préctica con manejo de Osciloscapio y Puntas Ldgicas

5.- PERIFERICOS Y AJUSTES PRINCIPALES

e Monitores.

¢ Unidades de Disco.

¢+ |Impresores.

* Seccién de Practica con manejo de Dispositivos de Diagndstico y Alineacién

6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO
Diagramas.

Tendencia del servicio y metodologia practica.
Sedales de prueba y diagndstico.
Microcontroladores, relojes y bases de tiempo.
Seccidn de Préctica.

7.- DISCOS DUROS

+ Principales tecnologias y sus caracteristicas.
+ Fallas de origen y mantenimiento fisico.

s Mantenimiento ldgico.

o Utilerias de software de apoyo.
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C.1 System Memory Map

FEOO0O-FEFFFF
FFO000-FFFFFF

16146K-16210K
16210K-16274K

Address Range| Start-End Name Function
D0D000-03FFFF 0OOK-256K Bank@ | System memary {256K)
040000-07FFFF 256K-512K Bank 1 Systern memory (256K)
0BO00O-0SFFFF S12K-640K Bank 2 System memory (12BK)
QAFFFFOBFFFF 640K-768K Video Crisplay card buffer (128K)
0C0000-0DFFFF TEBK-BO6K /O ROM Expansion ROM (128K)
OEODOO-OEFFFF BO6K-060K ROM Systern usage (64K)
OFOO00-OFFFFF SE0K-1024K AOM BIOS {(64K)
100000-11FFFF 1024K-1152K Bank 2 System memory {128K)
120000-15FFFF 1152K.1408K Bank 3 System memary (128K)
160000-FDFFFF 1408K-16146K RAM Expansion RAM {14870K}

_System usage (64K} _ __
BIOS (64K)




Devices

000-01F
3 LHF
040-05F
060-06F
070-07F
080-09F
DAO-OBF
0CO-ODF
OFQ
OFt
OFB.0FF

1FQ-1F8

200-207

278-27F

2FB-2FF
300-31F
360-36F
378-37F
380-38F

3AQ-3AF
380-38F
3Co-3CF
300-30F
3F0-3F7
AFB-3FF

oA Controlier §

Interrupt conroller v
Timer

6342 Jeybowral

FReal iima c.ock, NMI mask
DMA page register
Interrupt controller 2

DMA controller 2

Clear math Coprocessar busy
Reset math coprocessor
Mzth coprocessor

Fixed disk

Game 1O

Parallel printar port 2
Senat port 2

| Prototype card

Reserved

Parallel printar port 1

SDLC, bisynchronous 2

Bisynchronous 1

Monochrome display and printar aaipter
Reserved

Color/graphics morator adagisr

Disketta controller

Seral port 1

|\aEnas

SIS ISTS)

SO ISISTSIS LTSS E

]
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A9
A8
7
AlE
AlS
Ala
A1l
Al2
All
A0
A9
A8
A7
AS
AS
A4
Al

A2

Al
AQ

Companent sige (B}

'IEEHEHEEEENEEEEHEEEEﬂhEEﬁMHEﬂEEﬁEﬂEEﬁEﬂEEﬂﬁEﬁEﬂEEﬁ



QL AT Cehed] 35 03] 1 LI,

ARl RIRIRI ) IR

LU ARG 2 ]

e Iz (1[I RAH R TN R U2l RIRHR 'EI’L?JE'
el R Rl Rl Rl Rl Rl Rl el R Rl e R el P e DRl e [ [ el e Rl ] elfalle

Arquitectura de una computadora
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! ~Svids B3 | - A3 506
: RQ2 B4 L A4 SDs
: -sVde B5 - L AS SD4
i
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+12vde 89 4 L A9 SD0
GND 240 L At 1/0 CH RDY
-SMEMW Bi1 | L A1 AEN
.SMEMR B12 L A12 SA19
10w B13 | L A13 SA18
AOR B14 CAle SA17
i -DCK3 215 | LATS _SAi6
i DRQ3 B16 ; - A1S SA15
' -DACK1 B17 _ALT SA14
DR B18 | PRY: SA13
-REFRESH B19 L A19 SA12
CLK B20 - A2¢ SA11
IRQ? B21 | . k21 SA10
i IRQ6 822 ; A22 SA9
' IRQS 523 A23 | SA8
} . iRQ4 B24 A24 SA7
IRQ3 825 | A2s SAB
-DACK? B26 |-A26 SAS
TIC B27 rA27 SA4
BALE 828 { r A28 SA3
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Arquitectura de una computadora

Function

Em @ TN Channel

Soarz {8-bit ransfer

- L |
' SOLC (8-hit trar.siss; 'gl]
4 | Con Floppy disk {8-t# transfer) [T
L c Spare (3-0it transiar: [
4 Cascada ior DMA conirollern [}
' E.1 DMA Channels 5 Spare (16-bit transfer) |
- 6 Spare (16-bit transter) i
7 Spare (16-bit transter) 0
d
E.2 DMA Controller Registers E
| o
Hex Address Command Codes
oCo CHO base and current address J
0C2 <0 pbase and current word count 1-"'
0C4 CH1 base and current address ;
0Cé CH1 base and current word count "%
ocs CH2 base and current address P
0CA CH2 base and current word count 5
0CC CH3 base and current address 7
oCE CH3 base and current word counti [
. 0Do Read status register/Write command register fl
0D2 Write mode register . [h|
0D4 ReaZ termporary regis.ers/wriie command regis.ar al
0C6 Wile moos register al
oDs Clear byte poister fRig-flop [
I 0DA Aead tempora’y recister/Write mask clear b
NI T WA ETR TR ETEEW  00C Clear mask registar 1< 18
0DE Write all mask register bits
T Y e e e e e o e e Y T 1 ) 5 ) £ 5 I 5 S E) S IS ) 1 ER
au . e g
i
U]
U]
L3
U}
U]
I
U
e
0
a

=111
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Arquitectura de ung computadora

{
! E 3 Page Register Addresses
Page Reglster

| |/0 Hex Address
! DMA Chanrel & 0087
DMA Channet 1 0083
DMA Channei 2 0081
DMA Channai 3 ooB2
CMA Channel 5 0csB
i DMA Channel 6 0249
| DOMA Channel 7 ’ COBA
! Rafresh 008F
1
ﬁ c.4 ‘nterrupts
i _Level ___Function
‘ o System timer output 0
| 1 Keyboard output buffer fuil y
2 Interrupt from controller 2 (Jevel 8-15)
! 3 Serial nort 2 )
| 4 Serial port 1
o 5 Paralitel port 2
6 Diskatte controller
‘ 7 Paralle! port
1 8 Real-time clock )
. 9 Software redirected to INT DAH )
- 10 Reserved !
. N A & R eserved . e
| 12 re3arved
13 30287
14 Hard disk ¢riva
15 Reserved
1 i EToT AE ETM BRI SIS EE S

wy Fin MWMWW%
| | 5
]
i
|G
10 .17 ..° =00 .01 1 .'-‘-.',‘;- N I I S P B S I g
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E.5 Timers
Channel Function
0 System timer
%F 1 Refresh request generator
2 Tone generation for speaker
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Caracterisiicas de los Procesadores
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Caracteristicas de las distintas arquitecturas

1SS i)

X1 8088
* Liheracion:1982
* Direccionamienio:1MB
* Memoria Usuario:640KB
* Almacenamiento:
32MB [MS-DOS 2.xx)
70M8 (MS-DOS 3.
==\ * Velocidad:de 4.77 a 10 Mhz.

*s:

o)

HEEEEREEEEEE

AT 80286

* Liberacion:1986

* Direccionamiento: 16MB
* Memoria Usuerio:15MB

* Aimacenamiento:2GB

- " Yelocidad:de 8 a 16 Mhaz.
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Caracteristicas de las distintas arquitecturas

ass

* leeral:lonjﬁaz

* Direccianamiento: 4GB

* Memona Usuario:
Limitante Tecnologica

* Almecenamiento: en TB

*Velocidad:de 16 a 30 Mha2.

5
E

[}

|

ts: E
17

m

1§

‘== AT 6J488

; * Liberacion:1990
? * Caracteristicas
i Similares a! 386
* Incluye Memaoria Cache
¥ Coprocesador
* Tecnologig:RISC - -
* yelocidad:de 25 a 55 Mhz.
& ‘:
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The locations of the two switches are shown
., in  the following illustration of the system

board.
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Fig, Locations of the DIP switches In)
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1)

Descriptions of the corresponding DIP
Switcres

SWl -- DIP Switch Une

Switch Default
No. Setting _ Function
SWl-1 QOFF Enables disk drive.
SWwl-2 ON Disables 8887 interrupt.
SwWl-13 * {S5W1l-3 and 5Wl-4 determine the
SWl-4 amount of RAM installed on the
system board.)
3Wl-5 * Determines display type.
SWil-6 * Determines display type.
SWl-7 - (SW1-7 and SW1-8 determine the
Swl-8 * number of disk drive(s)

installed to the system unit.)
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Configuracion switches XT

'S LS1S 1 SEE =

£

[S1Sicieiais]c

' 2) SW2 -- DIP Switch Two

switeh Default
No. Setting Function
SwW2-1 Reserved.

]
14
i
]
U
i
g
SW2-2 Reserved.
SW2-1 Reserved, E
i
Lh
E%

SW2-4 *=2served,
SW2-5 ‘ ieserved,
SwW2-6 * etermines the maximum amount
f RAM which can be installed
2
3

[T

or

the system board without
u3ing a memory expansion adapter.

SW2=7 ON Zoablas the built-in RS§-232C port.

sw2-8 ON Enabiles the built-in parallel port.
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A.5 Quick ref- zen
! involved kLTh the memory size

ce for Switch Settings

~ SW2-6 ON =~ indicates the 64EKB version.
: OFF -~ indicates the 256KB version.

1
f

Enabled 256K 640K
SWl=3 SWl-4 WBank version Version
o on i1 ek 256K
oFF on Thz iz sk
oN orr  i.z.3 1s2k | ST6R
orr orr l.zam.4 256k e4ex
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Ccnfiguraciﬁn switches AT

.

d

I;ﬂ

SI1- SWITCH ONE 1|
3 L 1|
- e~ B

a

J

S-vuch i
N Setting Functioa i

. _ I
SW1-1 OFF Disable COM1 311

'i ON (DEFAULT) Enable COM1 f

i , o

SWI1-2 OFF Disable COM2 i

} ON (DEFAULT) Enable COM2 &

: — e rme Y]
- SWi-3 OFF : Enable real time clock (RTC1) -l;“‘

; ON (DEFAULT) Enable real time clock (RTCO)

: a
SW1-4 OFF (DEFAULT) Disable IRQ2 1l

| ON Enable IRQ2 5
In|

0

! [

0
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The built-in display interface supports flicker free scrolling for
_ the following displav tvpes:

)|
g
5]
n
)
0
V]
0
g
]
3
A
g
| 1
4
al
r
]
g
m
B,
]
1
I
1
y

- IBM monochrome compatibulity
{' - IBM color graphics compatibility

. - Hercules monochrome graphics compatibility

- Plantronics color plus compatibility”

You may enable or disable the built-in display adapter by
" setting the JP1 jumper.

When using EGA card, the build-in display interface should be
disabled by closing jumper JP1 at position A and setting SW2-6
to ON. The slide switch SW34 must be set to COLOR or
MONOCHROME  respectively__when _ using__color _ or.

i “monochrome monitor. Set SW4 To cotor’if EGA mode’is used—
Enmwummmmmmmmmmﬂ
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The rectangles indicate how the switches are set. The third
switch on swuch block SW?2 (SW2.3), and the fifth switch on
switch block SW3 (SW3-3) are both set to OFF; and the fourth

switch on the switch block SW2 (SW2.1), and the sixth switch 'j
on switch block SW3 (SW3-6) are both set to ON. ) 1
4
Again referring to the ta'le. the 1two diskette drive I
. configuration requires vou 12 . . the switches SW2-1, SW2.7 'ﬁ
and SW2-8 10 OFF, OFF and ON respectively. ﬁ
i |
| . . Y q
- 5

- g .

_m_____ .

Refer to the table on the floppy disk driver bracket. Adjacent
to 768 KB and under SW2 you will see nwo small rectangles.
ﬁ
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486 y USTED...
¢ DE QUE SABOR PREFIERE?

Dentro del modelo computacional la tecnologia avanza tan répido que los fabricantes se ven
obligados a renovar constantemente sus productos a diferenciarlos de los demas sin quedarse
atras. Es el caso de los microprocesadores 486.

El presente articulo pretende dar una visién general de procesadores 486 y compatibles que
existen en el mercado. Es comin que los fabricantes presenten un equipo aparentemente mas
poderoso y con mejores caracteristicas, por el simple hecho de implementarie alguna variedad
diferente de 486. Para establecer sus diferencias trataremos de dar una definicién mas o menos
completa de cada uno, con ello, ustedes, amable lector, juzgaré cuél es el tipo mas conveniente
para cada necesidad.

486

Nombre cdrto asociado a la familia de chips Intel 80486, y representa a la generacion de la linea
de procesadores que inicid con e} 8086/8088, el 80286 y el 80386. El 80486 se considera un paso
importante en evolucién en términos de velocidad, complejidad y capacidad. También conocido
como 486DX, es una patilla que procesa dos veces mas rapido que el 386.

El 486 es un combinacién de microprocesador, coprocesador de puerto flotante y controlador de
memoria caché y que contiene, ademas, 8Kb de memoria caché RAM; todo en un solo chip.

ESPECIFICACIONES TECNICAS:

Microprocesador multitasking de 32 bits en un empaque de 168 pines. Contiene los mismos
registros y modos operacionales de 386. Uliliza técnicas de disedlo RISC y su rendimiento
aumenta a parlir de la memoria caché interna de 8 Kb, operando en modo réfaga.

Esta pastilia contiene 1.2 millones de transistores y una capacidad de operacién de 41 MIPS
(Millones de Instrucciones Procesadas par Segundo), operando a 50 MHZ.

486DLC

CPU de Cyrix Corporation compatible con el 486SX que es compalible pin a pin con el 386DX.
Disefdado para la escalabilidad de sislemas 386, viene en una variedad de velocidad, incluyendo
versiones de duplicacién de reloj.

486DX

Procesador 80486 de potencia completa de Intel. Introducido en junio de 1991, el microprocesador
80486DX dispone de un millén 185 mil transistores en velocidades de 20 a 50 Mhz (inicialmente),
obteniendo hasla 50 veces mayor rendimiento que al IBM PC original. El 486DX corriendo a 50
Mhz procesa 412 MIPS.




486DX2

El DX2 o “duplicador de velocidad" es un CPU 486 que duplica la frecuencia del reloj interno. Por
ejemplo, un 486DX2 a 50 Mhz accesa a la memoria RAM y otros periféricos en el motherboard a
25 Mhz, que es la velocidad del sistema a nivel externo, pero procesa a nivel interng de CPU a 50
Mhz,

486SL

Version para “ahorro de energia” del chip 486 de Intel, disponible a parlir de otofio de 1992 y
destinado principalmente a fabricantes de laptops y notebooks. Este chip incluye un subsistema de
administracién de potencia, para disponer de! sistema en diferentes modos de operacién
dependiendo del uso de los recursos, y opera a 3.3. voltios, comparado con los 5.0 voltios de chip
que anteriormente se presenté para estos fines: el 386SL.

1

486SLC

Nombre asignado a los clones de chips 80486. Estos clones fueron hechos por otras companias
diferentes a Intel, que es el fabricante del chip original. Estos ¢lones normalmente no son idénticos
en cuanto a potencia con respecto del chip de Intel. El Cyrix 486SLC, por ejemplo, en realidad es
un circuito hibrido entre los chips 386 y 486. Este chip fue disefado para ofrecer a los fabricantes
de computadoras notebook una sencilla via de acceso para la escalabilidad de maguinas que
originaimente fueron disefiadas para correr con el 80386 de Intel. Cyrix construyd su chip 486SCL
para ser compatible totalmente a nivel de pines con el socket de 386SX, que ya estaba dispuesto
en muchos disefios de notebooks, requiriendo cambios minimos sobre el BIOS y/o motherboard.
Igual que el 386SX de Intel, el procesador Cyrix tiene un bus de datos interno de 32 bits pero se
comunica con el resto de los dispositivos en un _canal de 186 bits. Sin embargo, utiliza el set de
instrucciones del 486SX, e incorpora un caché intemo de solamente 1Kb.

€l sistena de aritmética a nivel de hardware de 486SLC no es tan rapido como un coprocesador
numérico real, pero puede acelerar algunos célculos grafico considerablemente, Al igual que el
chip 386SL de Intel, el Cyrix 486SCL opera a 3.3 voltios, y estd disefiado para alargarla vida de
las baterias en maquinas portétiles. Pese a nombrar a su chip como 486, probablemente sea mas
conveniente comparar el rendimiento de notebooks 486SCL con maquinas provistas con chips
3865X y386SL, y no con aquéllas de procesadores Intel 486. Dadas sus diferentes caracleristicas
de disefio, no seria muy propio esperar que le 488SLC iguale la velocidad o rendimiento de
4868X.

486SX

El 486SX de Intel es, esencialmente, un 486DX de potencia completa, con ef coprocesador
deshabilitado.

A diferencia de la linea 386, en la cual la versién SX utiliza un bus de datos externo de 16 bits, el
486SX se cred para operar con un canal de datos completo de 32 bits y 8 Kb de caché y contiene
1.1 millones de transistores. Esta version corre a velocidades menores al 486DX. Los sistemas
486SX pueden ser actualizados al 486DX2 con el chip OverDrive de Intel, el cual incluye
coprocesador. El chip OD no se instala fisicamente en lugar del CPU original, sino en el socket
disponible para el coprocesador, deshabilitando el CPU original.




486DX4

Intel desarrollado el microprocesador 80486DX4, triplicando Ia velocidad de reloj basado en el 486
original, tendiendo en rendimiento hacia el Pentium de Intel. Esta puede ser una situacion delicada
desde el punto de vista de compafiia, dado el alto costo del Pentium con respecto de lo que ofrece
el DX4, y que las ventas de computadoras Pentium puede ser baja durante la segunda mitad de
1994, considerando que la siguiente generacion de Pentium esta préxima a introducirse.

Cabe aclarar que el DX4 no duplica |a velocidad del DX2. Es un chip con el triple de la velocidad
del reloj, no con |la velocidad cuadruplicada. Intel esta ofreciendo el CPU en tres velocidades: 75
Mhz {destinado principalmente a maquinas portatiles), 100 Mhz, y en la segunda mitad del afio, 83
Mhz. El CPU de 83 Mhz no trabaja al triple de {a velocidad, en realidad ejecuta a 2.5 veces la
velocidad def bus de 33 Mhz.

El propio chip estd basado en una tecnologia de semiconductores de 3. voltios y 0.6 micrones.
Esto significa que los sistemas basados en DX4 tendran pocas dificultades para cumplir con las
normas de consumo de engria. Ademas incorpora un caché de 16 Kb, aparte de las caracteristicas
ya incluidas en DX2.

Los sistemas basados en 4868Dx4 comenzaron su distribucion en marzo de 1994, y las versiones
Beta de sisternas incorporados ¢on este nuevo microprocesador reportan ser muy rapidos. Algunos
analistas en la industria sefialan que NEC planea ofrecer un sistema basado en 486DX4 con 550
Mb de disco duro, 512 Kb de memoria caché por debajo de los $2,000:00 ddlares. Sin
embargo,NEC no ha confirmado detalles.

Una computadora basada en el 486DX4 de Intel ofrece un rendimiento cercano a los sisiemas
basados en el Pentium. De hecho, se esperan nuevas maguinas 486a 100 Mhz, corriendo
aplicaciones de PC tan rapido como el procesador Pentium de 60 Mhz. Asimismo, se proyecta que
para mediados de este aio aparezcan los nuevos sistemas basados en DX4 combinados con el
bus local PCl. Sera interesante considerar esta combinacidon, como alternativa de menor costo,
para ofrecer un rendimiento similar al de Pentium. Intel espera que los sisternas DX4 se sitlen
aproximadamentie $500.00 d6lares por abajo de los sistemas Pentium.

Posteriormente, Intel ianzara al mercado el Pentium PS4C de 100 Mhz que comparado con el DX4
rendird el doble. Este chip seria el mas fuerte competidor del sistema basado en PC-Powered de
Apple Computer.

Con respecto a una Pentium aclual, la PowerPC de MAC es dos veces mas rapida en términos de
aritmética entera, y hasta tres o cuatro veces mas agil en operaciones de punto flotante. Incluso,
recopilando el cédigo para Windows no sirve mucho (solamente incrementa 10% de su capacidad.
Por ello, si a rendimiento se refiere, pude sugerirse un sistema DX4 para aplicaciones personales,
y Pentium cuando se trate de aplicaciones CAD para trabajo en grupo.

En MPS ya estamos liberando la TravelMate WinDx4/75 con matriz de color activa 8 Mb RAM y
7.7 libras de peso. La duracidn de la bateria es de 3.15 horas y su pantalla es de 9.5 pulgadas.

ACERCA DE CYRIX

De acuerdo con Cyrix, sus procesadores 486SX de 40 y 50 Mhz le permiten a los OEM’s ofrecer
sistemas de alta velocidad a precios razonables de 486SX. También presumen que sus
coprocesadores difieren de los de Intel en cuento a diseflo y capacidad, y que, por, los usuarios de
aplicaciones graficas intensivas y hojas de calculo notaran su ganancia en rendimiento.




ElI CX486S52 opera en modo de reloj duplicado, corriende el CPU al doble de la velocidad del bus
del sistema, optimizando el rendimiento y ayudando a reducir poiencialmente los cuellos de
botella. Incluye un caché sobre el chip de retr-escritura (write back), superando a aquellos
sistemas de caceé de escritura directa.

PROCESADOR MARCA WINSTONE PROMEDIO

486DX/50 40
486DX/66 50
486DX4/100 65
Pentium/60 75
Pentium/66 82

De la tabla anterior se desprende |a ubicacion del nuevo CPU DX4 de 100 Mhz, para cubrir el
segmento entre los sistemas DX2/66 Mhz y los sistemas Pentium de 80 Mhz.

Esperamos que la informacién de este articulo les se de utilidad y fes permita elegir el sisterna
CPU 488 para maquinas poriatiles y de escritorio mas adecuado para cada una de sus
necesidades.
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— CheckdIt 3.28

Sysinfe Tests Fenchaarks Tools.  Setup Exit

Configyration
Interrupts
CM0S Table
[evice Drivers

Displays inforeation about the hardware and firsware on this PC.

Use Arrows to Point » Return to Select s F) - Help » ESC - Cancel
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— Checkd1t 3.28

SysInfg Tests Benchmarks Tools Setup Exit j
— Configuration Inforsation

00S Verqion: 3.31
FOm BI0S: Unknown BIOS Date: Unknown

Processor Type: 88286 Y7 Machine
Math Coprocessar: Not Present
Base Memory: 446K Largest Fres Block: 206K
Extended Memory: None
EXPANDed Memory: None
Yideo Adapter: CoA
Video Address: BE&fh Video RAM S17e: 16K
Hard Drive{s): Drive & ({:) = M
Floppy Drive(s): miFresent
tlock/Calendar: Nome
farallel Fortis): LPT1=3BCh, LFT2=373h
Serial Fort(s): COM1=3F8h
Joystickis): None
| . Mouse: None

FZ - Copy to Activity Log » Fress Any Uther key to Continue

FEEERGEERE

BEEHRE

AESCEEEEERD

BHEEEEEBSESSEE

5

ul

)
115140



L G A L e N TR l{]ﬂ

IRl SRR R

[N - B
R R R LB R e o U Rliale R 2 el

AR R 2 el e

~ eodle o a
',
: 3 _ T ! r]
v | Svslnfe Tests SANCTT sarks TaGLS Jetup Ert | G
|~ wontlatration [Frormstion 1
! ]. 003t ermaame LI i
[ nlN ozizan A BI0Z Late: B4/€9/39
| :
i\ frocsssor Tyesr 337%¢ AT Mazmane E
T .- '-:“--= mape [ F’°=
i ! - :.J -...E-Ur- NG.- i _-Ent . . ) o
i i Pace Memdry: cedk ~eallabier 438K T
X ! £ rznoeg Memgry: [AZK mediicble: &
' - - -—— L]
] Ermanaeg memary: No Mz driver .nstalled

Yidan sdaetart ENA

Vige maodress: hRoddh v

Fard feiveest: Drive & lon=008) = 27N
Fiopsv Drovaissr Al 2N, Bellam 00"
Ciczr.Calengar: INOS Clock
t | Farai:el Fartrspe LFT1=ZECh, LFTI=273h

oe Zwitches: @110
33 RnM Sizer 256k

3 1N

—~——

tgrial Fartisry COMI=ITgh, COMI=lrch
Msuse: None Jovetick s): None

F2 - Copy to Activity Log o Fess dnv Jtner Fev ta Centinue

EEENEEEEEEEEEEEEaHEEaEaEEaEE E

eEaEal HGaeaE
()
]

5 15151SISEEISS S




afifehy i AR [ ) S URHAO YD Q[ A RIRIE R

‘ SRR e R PRI LR IR PRI & 2resor 2,
2 h Tafel e 2 TLrelf?! R faelidirirelrzifzic?

—~ Checkdlt 2,28

I 1

Sysinfg Tests Benchaarks Tools Setup Exit I

Configuration
Internupts
CrgS Table

l Device Drivers

EEEEEEEEEESEEEEEEEM

EEEEEEEEEEEEEEEEEEREEaEaEaE E

Displays inforsation about the hardware and firemware on this PC. uﬁ

o

Use Arrows to Point » Return to Select » F1 - Help # ESC - Cancel Ui

)

8 g
g g
|5 s
0 i
0 0
T q
15, 2
i) nl
v} 1
U] ]
i i

sSeapEaEEREEE
=




— et td

' " .
U T AT AT RIS E RN AR SRk R ARIRIRERIRIR 2 R TR RR SRR A Cara T
2 A S AT S e IR e e e s el i
- o~

_ PROGRAMAS DE DIAGNOSTICO

51551

— CheckJIt 3.29

]
Sysinfg Tests Benchaar«s Tools Setup Exit ]
— Interrupt Usage

INTERRUPT ASS]IGNMENTS: — DEVICES WITH ND 1RG —
IRQ 8 Systes Timer,SK Nong
IRd 1 keynoard,
IRQ 2 Available
IR 3 Available
IRQ 4 COmt
IR 5 Hard Disk
IRR & Floppy Disk
IRG 7 LPTL,LPT2 STANDARD DMA ASSIGNMENTS:

DMA @ RAM Refresh

A |

IMd 2 Floppy Disk

A 3 Fixed Disk

F2 - Copy to Activity Log » Press Any Other Key to Continue

SEEEEEEEHEGEEEHEEEEEEEEaEaEaEEE
c15151SISISISISISTSISIS]S) oS SIS S S5 s sis sis sisto )

GEREHEEHEEEOEEE])

sEEaaEE



A R Afa[a ] & [ ] AR R R [ ] I [ rn‘g%%npm IRI R
dpehd lrelreeeleeifelioipa T

blg;guz;:aéﬁaurz_-

“
4
in
1
‘s,
—
o
L
—

i |
| Gyslnfa  Tests  encnmarks  Teols  Satup Exit |

1

irtsreurt Usage

INTERRUFT A3SIGNMENTS:
TRiG & S.etem Timer.3K
Iraé | hevboard. SK
[%0 2 [fascadel
[% 5 LOM2.MET#0S
oy 4 Cont

159 3 Avatlable

180 & Floepv Disk
[F9 7 LF71

IFG 18 fvailable

 GEVICES KITH MO IR
LPT2

L.

o e

STANDARD DMA ASSIENTENTS:

Dma 2 Floppy Disk

Ial 12 Aearlable [MA 4 (Lascadel
Pl I5S 17 Reserve for NPU bMA 5

i%0 14 Hard Disk BMA &

IFG 15 NETS0S M 7

e e ey

F2 - Copy to Activity Log » Fress ~ny Otner hav to Continue

SEECEEEEEENSSSEEEREEEaREaEEaEaEaE

U
G
LF]
u]
E
: 7]
IR0 3 Clock/Calendar omA § :
180 9 Aearliable IMm 1 E
IRG 11 Avatlable oA 3
i
U
5
i}




B GG e e IR S eI RS e el e gl

QIR AR ] 15?55?3%}1

!EiEEHETEE!;E!EEIEi[Ei!EiIEiIEiIEi!EiIEi!Eiliiliilii!iiEEIEi!EiEEIEEIEﬁ!EiEEIE%

=Y BEEA

R R T RIRAER R

IS Table
fevice brivers

1+ present,

Tnsplavs the cerrent settinds of the non-volatiie CMCS setup measry,

Use Arrows to Foint » Retusn to Select o F1 - Hele ¢ ESC - Cancel

EEE S EGASNREHNEH R EEEEHEREER

SISIMSISISIS] S



SHCECEEEEEHEEEEEaEEEaeEmEEE E

[ StT1S10)]

i = Diselay IM03 Table

Svsinta Tests penchmarks Tnals

Satup Exit

Current Date & Time: 10/01/199¢ {3:34:49

Floopy Drive A: §,IM(SA")
Flzppe Trive B 1L adMi3e")

base Mesory Gizer  odd
Extznced Memorv Sizer 1674K

Frimary inselay: EBA, FGA, VER, etc.

WRITE  FARK STEP
7P (YLS HERDS SECTS FRECOMP PLACE RATE

]
&
.=
<
m
-1

¥ W B2 17 86 323 #
1 ¢ N0 Deive, E30Q Deive, ar SCSI Drive.

LTRL TCTAL
BYTe BrTES
¢ 2,822,608

B _SEEaRE

F2 - Copv to Activity Lag ¢ Press anv Other ey

to Centinue

(C1SISISISISISIo] S i

TIESEHEEEEEE

EISTETENEIE SIS T



50

) A O e

eiRlR el
(g

Y] wfeifel [

(el JRI IRl Rl

RIRIAR IR IRIRIR ZJ?J'?JE.'

=]

eI e [ [l [ifel] e H AL [ 4112 ?
ARl e RIpT 42 : Ié

:

— ChezkIt 2.1

bl sysinio Tests penchearks Toals ietup Exit J
R

| Test Evervtning
flenory

Hard Disk
Ficepv Disk
Svstem Board
Reai-Tise Clock
Serial Forts
Faralla] Faorts
Frinters

Yideo

Input Devicas
Zelect Batch...

Teets the rangom access aemorv on the PC,

lise Arrcws to Point » Feturn ta Select & Fl - Help » €30 - Cancel

IS15151515151515]1 5515151515 1S] St S SlSiolsIsis ool S =)o
SISISISISIGIsISISISISISIS S [SISISISISISICIS]SIS]Sis] s ]S ] S 15 |

(SIS TS5 TS



)] Jf?.. E.'Z.l’?.!?l o] TN
afr Jrara Hﬂ. J,J}‘gﬂ%rs’ld i.‘_

asis
5
U]
0 — Mamory Test

|
% ! l'— tise nl.'mﬁr\l —
5 i EJ cagansaasnsenenn e RESCRVEDY? Fassed [4] Test Progras Bytiers

i

E i Y 636K 1 Tes | l_i Test Base Memory

| — u 7
E | = Ertenged Memary . L_’I Test £.:tended Memory
lm Y ] |

} | ! | | est SipeTed Memory g

i M a8 J E
i | .
bt £sFwiled Memory ————————— Will Test: oddodidh to BoSFFFFh E

} ! | Now Testing: 9918396n to #BIFFFFh

I 4

i it ToH Using: Fsaudo—Rancos iast
Ui ,
l uick Menarv Tast Onlv: ¥ Nugber of Test Fasses: |
t
) | Towal: o4 Base + 1.0 Extenced + X EXFNDed (15T in alb), | i
5 i Testina: o4@ Base + 1.d¢wM Extended + G EarRiged § 1.6SMoan alDl. |

t |
E 1' E3€ - Interrypt (*130t Not Be immediate) |
@ i

| i
U] ' . T
: E
151515 _
] &
U} 0
U} ]
U] o
1} )
U] !
; 3
5
U) 0
I q
i | 5
1) 0
I o
5 B,
: y
; g
E m S
) 0



UGN CITIC LI et ledrded el el
21t 2l{eliel (Sl

i
-
[']]
-r
mn
=
ro
Ly
o
[+
—
m
m
=

1

-

Fazsed

Fassed

Fasses

faceed

| S N |

Skipred |-
Skipped 1-

Skipeed |-

Fassed

Fissed

LT =1

CPU General Functions
CFU Interrupt Bug

CPU 32-b1t Mulitiply Bug (3938 gnly)

CFY Protected Mode (80284 and 8¢38s only)
NPU Arithgetic Functions

ki Trigonometric Functions

NFU Cum;ar:son Functions

oM Controlleris)

Interrupt Contratleris)

Frags Any kev to Continue

SEEEEEEEEEEEFREEEEEEEREaaaEHB585
[

=5

Steo]c

0
0
§
q
i
5
5
B
q
q
q
q

GRS OHEROESEEEEEEREBE



.

3
I JI':‘JI?JTHH.’ EJ’EIF‘IQ‘EJTUPI I, (JrEi ]’Plf?l SRVARIRIIL 2 2o At ?, ‘ . o
HeEN Afireiferes [_.'( HRije |'nr,tr i; ar—rg "::%:‘_‘t_'{ ; l(_]ﬁ ioH LW L e L d

elfel[e) i f_[arf T a_gma:r e

GEHEEEEEEEL BE

HSEEEEnEEEEFEEEEEEEEEEEEEaEEE E%

1

l[.l
IJ'|
—
=)
e
[=]
—i
m
>
—
-

ts cenchnarks Teols Setup

Test Ecervthing ‘
| Memgry —
i - -

| Hard Disk Urive ¢«Nop-008)
Flopoy D1k Trive 1iNot Found)
System coard
Reaj-Time Llock
Zer1a] Feorts
Faraliel Forts
Frinters

Video

Input Devices
Jelect EBartzh...

Zglects all of the partitions 3§ the srisary nard Cisk.

Use Arrows 33 FOing w Feturn t3 Zsiect o F1 - kele o £5C - Cancel




E

S| SEEEEEEEEOEESHEEEEEEEEEEaEHEEE

~— Hard Dizk Test
I & TR AT LR INTRY Orave:

| edifa T

Cylinders:
Hoads:

raszed |4
e
Fagsed |+
ragsed |4
bt
Fassed 4
L

Sectors Track:
Total Bytes:

# (Non-(0S)
81%

b

17

17,771,456

Tagting: Cyl 3, Head 2
Tog Go: B1%
Lontraller Diags Errors
! Tyl Fd Notes
Linear Read i —_— -
Butterfly read |
Random r=ad

Fress i~nv +2y to Lontinue

[S1s]sis]S15{SiE]SiS]SISISIS SIS SIS ISS]S SIS SIS]E ]S



[ gl v

. )
Al L a2 fdffl]|d) A [T HRIRITI23 MR R ifel 2[R

L) AR 41121 . 21 'b'&l(_‘l el
e L D e i e e R e e R T T s

[

:

cnech{It 2.¢

|
] ! S.3inso Tests  Renchearks  Tools  Setup 2t

o

| main Systea

i Hard sk

SN EEEREBEEEEERR

msz3sJras video speed, numerical caiculation speed, and overall system
cersormance. ’

Use Arrows to Foint o Return to Select » Fl - help 8 ESC - Cargel

i
|

EOEEESHEREEEESEREEEEEEaEaEEE5E EEEES
AGRAAEEF -

(511515151515
L

PROGRAMAS DE DIAGNOSTICO 2




=

EEESEEEEEEEEEEEaEaEEE E

[Sicisisieisisisls

Y
i
.‘l 7'
N

628
TEarle
Zparle
“8ar12
Madel &9
AT 39
Madel 8

EcTdn CFU, 15,57 Mz

18] EFIED —
IJFI_ ' ;

EGA Y1d20 Fdapter

'mn.

MnTr SrED-
IQ‘KI—

kb
Bokd
7oK}
ekt
Séxt
45

Wl
o

1
¢
No Copracessor

I

o

2742 Thrystcnes Li Detarming CPU Spead

2 Characters/Second |J

Ietermine Video Speed

Letermine Math Spead

33.9K Whetstones r:
-

FZ - Copy to Activity Log o Press Any Other kay to Continue

SEERTEEREEEEEEaERER

iy
tr
@
I
i
E
)
G
:

i)
;
|
i
(1)
]
4
Il
0
0
1]
;n
1]




= Checkyit 2.1
i

3vsnfo Tests Bencnmarks

Tools

Setup Exit

_

l Color Qn/0f¢
Actlvity Log
RAA Layout

Lhics* can sisplay mictures of thea,

lemd to describe ih1s system’'s memory boaros %0 Chockit so tnat "Locate RAM

\ise Arrows 0 Foint ¢ Return to Select n F1 - Hele ¢ 250 - Cancel

BEESEEEE

HEEREEREEEE

GEEaEEagaEEr




.‘JJJ-'J el bt
2 picienat

! Q[ E e AR RAa 11T LML
rlrel et drel i | Pl 2 P e rari_.—g:i.'éj_l‘dar;

[

FeM Lavout .
[r—

1 Sample Board ! o2 bits: =40k Base lhagress Jondedin to dIFrrrhl
— =34k Extended  (Acdress SléBvGth to 9ISFFrFh)

16 Bits: .96 TIFDed  (~ddress v30206dh to FIFFFFFM)

; ot 1
| sigt 2 ‘ Unde#é1ned.

T T

|

i 3lot 3 Under'med.‘

i zlot 4 | Unoetined.
N

e e e ke L T el =

|

[ falaect pctivinve C

| Y-View [-Chanae [-Deiete -%elect Eoard ESC-Cancel
1

T EE S EE

SIS 15



RIARRIARI a_-'areme_-'a_'z:w:'c?_':'z_-rd-ae
e TR el aelain ket i 2

%
o
o

L

— kM Lavout

——— Lag2: Zample Board worg a:zer 12 Bits
| Sanple board Bank & on Top® ¥ Parity on Right? Y
| .

— FaM ChMips: Dank Size  can' Zi1te mank Size  FRank Size
i51ot1 T 4" Nene & None 12 HNone

LR ¢ 3 None 9 None 13 None
: 2 Mone & None 16 None 14 Mone
[ 3ot & T lone 7 lione 11 Hene 13 None
: Faze™ ¥ Ancunts 64K Start: ok (BEOdGiah)
il Slor Tntenced™ Y mmount: 84K Starty  |.ovgM (] dedesh.
~——J| SiEsADed” N Amounts Start: { h) |
| siot 4 || 7otai Rem on zoare: 2200

Enter a nase to 1dentify the board vou gre moorfving,

- zgiact Field o 230 - Carzel

EEEEEENEENESEEEEEaEEEaEaEEEaaEEE E

gEmoEEnsinE GEESEEaEEHT YEREOREHEESEREEEaEEEM

&

e SIS = Ll 1)
B E SIS e e



EEE

=
u:
i
= hemdlt Lo
. i
I ! zvelnfo Tasts Bencnmarks Tools Setup Exit
b - {
’ Locate Rt Chipg
| Ser Feal-T:ee Clock i
l Rarg Disk Forgalter
i I
E T
i U
If;
U] 7]
7] | u]
1]
<]
Aiter a memery test, can pe used to displdy a picture of the system's memory Ur}
v boards showing the chip ar chips that need replacing.
i
E I)ga arroms to Point o Return to Select o F1 - Help v ESC ~ Cancel . -
i} U]
:
] 5
51515
]
i
5
U}
i3
U}
]
0
U
i
N}
U]

HE5

[=1S1o)
i
[ 1]



~ JGeate nAalt Chiss

~ Samele poard

' Bank 8 é 1 : 3 4 5 b To=rp 5K
B 9 19 11 12 13 14 15 =P 256K
13 17 1B 19 ¥ =2 2 L o= JIeK
AL - s . R R -

: MORE

‘ i

22 bit Wards

44 Rase (Adoress GVddpddn to MCFFFFR)

384K Zxtended

tAddress AldMMdh to JISFFrFh)

Thig 15 the memory lavout for the mctherboard.

- View Board » FZ - Copy %o Activity Log » 50 - Cancel

CEEEEEEEEEEREEETEEEEEEEESEEaE E

EEEEEEEEEEL &S

(5]

aEEaEeEEE

Ssis)slejsisisisisie{ste o

»
SREEEEREEEF T TREaEE

BISSEL. SR8 NE STSISIST S]]

)



EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

Uno de los elementos mas importantes de cualquier sistema digital es, desde luego, el programa
encargado de coordinar lodos los elementos tanto de hardware como de software, que
conforman al sistema Genéricamente dichn programa es conacido como Monitor, IPL o BIOS.

Las funciones que realiza un programa Monitor son las siguientes:

» Configuracidn de Interrupciones

s Configuracion de DMA

¢ Configuracion de Puertos (Serie y Paralelo)

e Configuracion de Teclado y ademas periféricos

+ Transferencia de Control hacia:

a) Un sistema de mayor jerarquia
b) El usuario

Las rutinas de monitor deben ser eficientes y ocupar un espacio minimo en memoria. Las rutinas
basicas de Monitor estan orientadas a:

o Cargado de datos en memoria
» |ectura de datos en memaoria
+« Control de Periférico

« Ejecucion de programas

Haciendo un analisis de estas funciones es posible realizar un reconocimiento de hardware
instalado en la computadora haciendo una serie de accesos a las rutinas adecuadas de BIOS.
Antes de entrar a este punto es importante tratar algunos puntos basicos para una correcta
asimilacién de los elementos gue aqui se expongan. ’

MAPA DE MEMORIA DEL SISTEMA

Concretamente, en las computadoras personales de IBM, el programa de inicializacién se
conoce como BIOS (Basic Input Output System). En la figura 1 podemos apreciar el Mapa de
Memoria de una IBM PC original. Este mapa de memoria se ha respetado en su configuracion
para mantener compalibilidad con modelos posteriores de PC's y PS/2.

Analizando el mapa propuesto, el espacio direccionable de 1 Mbyles de 8088 fue dividido en
varias areas funcionales, la que en esté momento nos ocupa es 1a correspondiente al BIOS. Es
importante notar que cualquier sistema basado en este microprocesador debe tener memoria
ROM en la parte mas alta del espacio direccionable de 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en |a direccion FFFFOH.

¥



MAPA DE MEMORIA DE LA IBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en &l una lista de
vectores de interrupcion ( direcciones de rutinas manejadoras de interrupciones). El resto del

mapa de memoria sigue esta divisién general entre RAM en |a parte baja y ROM en la parte alta
del espacio direccionable.

EL MICROPROCESADOR 8088

Un microprocesador €s un circuito combinacional y secuencial que va a interactuar con otros
circuitos para formar en conjunto un sistema digital de computo.

En esencia, el microprocesador determina la capacidad del sistema ya que su velocidad
establece la velocidad maxima de operacion del sistema, siempre que los dispositivos que to
acompaiten {memoria, puertos etc.) trabajen a la misma frecuencia de operacion, sus pines de
datos y direcciones establecen la capacidad de almacenamiento y el tamario de las palabras,
sus pines de control indican el tipo de interface E/S que debe ser usada.

Entre las milliples funcicnes que realiza un microprocesador destacan las siguiente:

Provee las seflales de tiempo y control para todos los elementos del sistema.
Busqueda de instrucciones y datos desde |la memoria
Transferencia de datos desde y hacia dispositivos de E/S

LN =

Cecodificacion de instrucciones.

EL BIOS

El BIOS esta echo de codigo y programas que proporcionan el control a un nivel del dispositivo
para |la mayor de los dispositivos de entrada salida en el sistema. En 1a familia IBM PC, el BIOS
esta contenido en ROM en la taneta principal del sistema, junto con un conjunto de rulinas
llamadas POST {Power On Self Test), que verifican la maquina cuando ésta es encendida.

£! BIOS crea independencia del hardware proporcionando un cierto mnivel de separacion de este.
Por ejempio, cuando se hace una |lamada al BIOS que envie un caracter a la impresora, el
programador na necesita conocer la direccion de E/S de puerto del impresor o como controlarlo.

El BIOS normalmente es invocado via un conjunto de interrupciones vectorizadas en varios
puntos de entrada del BIOS. Otros vectores de interrupcion son usados para servir la
interrupciones de hardware, tales como bperacion de disco terminada” En términos practicos,

el software invoca el BIOS cargando los registros apropiados en el microprocesador y usando
las instrucciones INT.

El BIOS es extendible. Cuando las rutinas POST se ejecutan como parte de su operacién busca
el espacio de direccion de a ROM para rutinas ‘add-on’ as cuales entonces son invocadas asi
que ellas pueden instalarse por si mismas. Por ejemplo el IBM EGA, extiende la interrupcion de
video INT 10, como se indica en la tabla 2.




La regla para las entradas del BIOS, es una interrupcion de software por dispositivo. Pueden ser
también una o mas entradas de hardware, y entradas que apunten a tablas o bloques de datos
usados por €l manejador del dispositivo.

Los vectores de interrupcién, usados como apuntadores a datos en lugar de codigo, permiten
alterar facilmente el ambiente de trabajo de la computadora.

En lo gque se refiere a las localidades de memoria absoluta, nétese lo siguiente: Algunas
funciones han sido agregadas a los vectores de interrupcién (0:0 a 3FF), pero ninguna funcidn
ha sido redefinida. Los mapas de memoria para el despliegue de video (A000:0, B000:0 B800:0)
no cambiaran el modo de operacidn del BIOS para un modo de video dado. Si el mapa de bit es
alterado, un nuevo modo es definido para soportarlo. Las areas de datos del ROM-BIOS
(iniciando en 40:0) retendrdn sus definiciones acluales tanto como las funciones
correspondientes estén definidas. En otras palabras, las definiciones pueden cambiar a capricho
de IBM.

INTERRUPCIONES EN EL 8088

Una interrupcién es un microprocesador €5 la suspension temporal de la ejecucién del proceso
que en ese momento realiza el procesador, e inicia fa ejecucion de otro, que por lo general se
conoce como Servidor de la interrupcion. El Controlador de Interrupcicnes es el encargado de
determinar la causa de la interrupcidn, tomando la accidn apropiada y regresando el control al
proceso que originalmente fue suspendido. Esto es, se selva es estado actual del sistema en el
stack y se salta a una rutina de servicio a la interrupcidn solicitada, dicha rutina es determinada
por el numero de la interrupcion. Después de que ta rutina ha terminado, se realiza un ‘tegreso
de interrupcién’ lo cual causa que el programa que se trabajaba previamente reasuma su
gjecucion.

Las interrupciones son generalmente causadas por eventos externos al CPU que requieren
atlencidn inmediata. E} B0BB reserva el primer Kbyle de memoria para almacenar en él la tabla
de Vectores de Interrupciones en un formato segmento-desplazamiento (segment-offset). Esto
significa que cada direccidn requiere 4 bytes por lo que el 8088 soporta 256 vectores de
interrupcion. Estos 256 tipos de interrupciones pueden agruparse en tres categorias basicas:

= Internas de Hardware: Generadas por ciertos eventos encontrados durante 1a ejecucion de un

programa. .

» Externas de Hardware: Realizadas por los controladores de los dispositivos periféricos o por
coprocesadores

« Software: Realizadas de manera asicrona por cualquier programa al ejecutar la simple
instruccion INT

Para cada tipo de interrupcién hay reservado un vector de interrupcién el cual especifica donde
se encuentra localizade el programa manejador de interrupciones para ese tipo de interrupcion.




El sistema operativo se divide en dos: ROM-BIOS ( Read Only Memory-Basic Input Qutput
System) y DOS ( Disk Operating System). Las interrupciones 00H a 1FH, son usadas para
interrupciones internas de hardware y el , 8/0S en tanto que (as interrupciones 20H a 3 FH son
usadas por el DOS, y el resto, 40H a FFH, esta disponible para ser usadas en aplicaciones
posteriores.

La forma en que las funciones del sistema operativo son accesadas en el DOS a través de
interrupciones de software. Cada interrupcion accesa a una categoria especifica de funciones y
éstas son determinadas por el valor del registro AH. Si se necesita informacién adicional, ésta as
pasada en los registros AL, BX, CX y DX.

INTERRUPCIONES EN EL ROM-BIOS

Cada una de las interrupciones en le ROM-BIOS esta asociada con un nimero de opciones que
pueden ser accesadas dependiendo del valor contenido en el registro AH al momento de ser
solicitada la interrupcién. La lista completa de las interrupciones el BIOS se da en |a tabla 1.

INTERRUPCIONES EN EL DOS

La parte del sistema operativo que es cargada y ejecutada por el cargador del ROM-BIOS es
Ilamada DOS. Contiene varias funciones que la mayor parte de las veces sonde un nivel mucho
mas ailto que las rutinas de ROM-BIOS (hay un cierto traslape sin embargo). Todas las
funciones del DOS son accesadas 3 través de la interrupcién 21H. La cual usa el registro AH
para pasar el numero de funciones requerido por el DOS. En la tabla 2 se muestran las
principales funciones de la interrupcion 21H de DOS.

RUTINAS DEL BIOS DE DIAGNOSTICO

En este momento ya tenemos los elementos necesarios para poder emplear algunas de las
rutinas del BIOS mas importantes y que nos permitirdn realizar algunos diagndsticos sobre el
funcionamiento de la computadora. Para ello se disedard un pequeio programa que maneje
algunas de las interrupciones dadas en las tablas 1 y 2, evidentemente no es posible realizar el
analisis de todas las que se plantean en dichas tablas, por lo que se ha echo una seleccién de
aquellas que sean m4as representativas del uso y manejo de las interrupciones.
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r CMOS SETUP (C) Copyrignt 1985-1989. American Megatrends Inc.. In
Date {(mn/date/year) Wed, Mar 15 1988 Base memory size 640 KB ?
Time (hour/min/sac) 13:29:34 Ext. memory size 384 KB y
Fioppy drve A: 1.44 MB, 3 1/2" Numeric processor * Not installed ;
Fioppy drive B: 1.2M8,51/4"
Cyin Head WProm LZone Sec Size ;
| Hara disk C: typa = USER TYPE 1224 18 1224 1224 36 330MB
rard disk D: type 40 820 6 820 820 17 42MB a
Primary display VGAOrEGA - -
Keyboard Installed SunlMon Tue (Wed | Thu | Fri |Sat <
Scratch AAM option  ©¢ 1 6] 270 28| 1| 2| 3l 4 :
; 5 -] 7 8 9|10 1
| ]
3 12| 13|14} 15 16'1? 18 g
.| FIXED type = 01....46, USER defined type = 47 19| 20| 21 |. 22| 23]2al2s gl
| Fortype 47 Fnter: Cyin.Head WPcom.LZone. Sec, I [
(WPcom is 0 for ALL, 65535 for NONE) N 27 | 28 29 30 | N 1 1
r |
;ESC = Exit. | « %+ - = Select. PqUp/PgDn = Modity 2 3 4 -5 6| 7 l 8 | ‘Ja
)
[
n
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BIOS AMERICAN MEGATRENDS

-

Usethe | = t - keysto highlight the paramelers you want to change.

|
Use the <PglUp> and <qDn> kays to modify tha values. -'ra
‘Date and Time ’E
Usathe | « t -» keys to select the parameters you want to change. |
Use the <PgUp> and <PgDn> keys to cycle through the availablg @
settings. ;
3 0
‘Floppy Disk Drives _rl;']
Select the Floppy drive field. Pressthe <PgUp> and <P __n> keysto g
cycle througr: the available settings. Avallable floppy disk drives are 5 1/4°
(360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have a
a floppy drive B, be cenain to specify "Not installed”. ;
Primary Diaplay a
[
- Select the Primary display fieid to establish the primary video displav q
" adapter type. Press the <PgUp> and <PgDn> keys o cycle through !il
‘the available senings.
-
@ Monochrome (Monocnrome adapter, including MDA and Hercules) !qll
' d
~ @ Color 40x25 (Color-Graphics Adapter initialized in 40-column mada), n
~ # EGA (Enhanced Graphics Adapter) or YGA (Video Graphic Array}. E}
o Color 80x25 (Cotor Graphics Adapter initialized in 80-column mode). a
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' Hard Disk Drives

|
1]
r
']
a
' For hard disk drives, use the <PgUp> and <73Dn> keys to cycls é
through the 46 types of disk drives supported. Type 47 is given to help g
the user defined its own drive typa which will be stored in the CMOS. See [y

\ Table 3.2 for a printed list of these drive types. . -
' Bypassing Keyboard Error 5
' g
1}

N

q

5

L}

h

ol

i

<

|

To configure the system far non dedicated file servers, you can set thg
keyboard "Not installed" in the SETUP menu so that BIOS will not repon
any "Keyhoard ermor' and will not wait for "F1” key to be pressed during
system boot.
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Bypassing Yideo Emror

To configure the system for non dedicated file servers, you can set the
video "Not installed” in the SETUP menu if you do not have a display
connected. The BIOS will not report any "Video error’ and will not wait for
any "F1" key to be pressed during system boot.

Bypassing Floppy Error

To configure the system without loppy controller, you can set both the
BIOS supported floppy drives (A and B) as "Not installed”. in that case
3108 will not check for the Aoppy controller and will not report any error,

After you have finished with the SETUP program, press the < Esc> key.
A prompt will then appear:

Rl lSISTSIS)

Write data into CMOS and exit (Y/N)

Type "Y" and pressthe < Emter > key. The computer performs a cold boot
{equivalent to turning the power off and back again), followed by memory
iest, and then tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskene.
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Table 3.2 Supported Hard Disk Drives

: Write  Landing
Type _ Cylinders Precomp Zone Capacity
33 1024 5 1024 1024 - 43M8B
34 612 z 128 6812 10MB
3s 1024 9 None 1024 77MB
36 1024 8 512 1024 68MB
a7 615 8 128 615 41MB
38 a87 3 ag7 987 25MB
39 987 7 987 987 57MB
a0 820 ] 820 820 41M8
41 977 5 977 977 41MB
42 981 5 981 981 41MB
43 830 7 512 830 48M8
44 830 10 None 830 69MB
45 917 15 Nong 918 114MB
46 1224 None 1223 152MB
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The SETUP program !ets you specify your system's configuration of
diskette drives, hard disk drives, video display, memaory, date and time,
Tha SETUP program is built-in, you do not need a diskelte to use it.

Note

Thae following procedures assume your system has the Award 286
Modular BIOS installed. If your system has a different BIOS in-
stalied, these procedures will not work,

To run SETUP program, simultaneouly press the < Ctd> < Alt> <Esc>
keys. The SETUP screen appears on your display:

AWARD SOFTWARE CMOS SETUP

I DATE (MM/DD/YY) 6/15/8%

TIME {HH.MM:S5) 11:08:14
. DISKETTE 1 12M
CISKETTEZ 360K
CYLS HEADS SECTORS PRECOME
DISK 1 -l 733 5 17 300
DISK 2NQONE ]
i VIDEQ EGA '
|
! BASE MEMORY 512
EXTENDED MEMORY © i
ERROR HALT NQ DISK ERROR HALT
SPEED SELECT NO CHANGE

t } 1 movesbetween items, -~ -+ selects values

F1 chanoes. F1 exns. F2 for color toeggle
°-’!‘=| A S D Y A A A A R e D 4 e 03 AR S S S A M
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D.4 Real-Time Clock Information

(Addressas Gu-20)

} Byte Function Address
’ 0 Seconds 00 f
1 Second alarm o I
| 2 Minutes 02 '
3 Minute atarm 03
l 4 Hours 04
g 5 Hour alarm 05 '
5 6 Day of week 06 i
7 Date of month o7 |
a8 Month 08 j
9 Year 09 '
10 Status ragister A 0A ,
1 Status register B 08 |
12 Status register C oC l
13 Status register D oD ]'
!
|
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BIOS SETUP PROGRAM — WARNING INFORMATION
(C)1990 American Megalrends Inc., All Rights Neservied

Improper Use of Selup may Cause Pioblems !
It System Hangs, Rebool Syslem and Enter Sclup by Pressing the "£SC™ key

Do any of the féHowing After Enterning Setyp
{i) Alter Options to make Sysiem Work !
(i} Load BIOS Sclup Delaults
" (iii) Load Power-on Delaulls

Hit “ESC" to Stop now, Any other Key 10 Conlinue

v BIOS SETUP PROGRAM — STANDARD CMOS SETUPR
(C)1990 American Megalrends Inc., All Right Reserved

Dale (mn/dale/year) : Thu, Mar’0G 1980 Base memory size : 640 KB
Tiem (hour/min/sec): 19:39:53 . Ext. memory size : 7168 KB
Daylight saving : Disable T o

' : Cyln Head WpPcom LZone Scct Swie .
Harg disk C: type :37 615 8 128 615 17 41MB
Hard disk D: type : Not Installed
Floppy drive A: ;1.2 MB, 65 1/4”
Floppy drive B: : Not Installed
Primary display : Monochrome

Sun 7ﬁon Tue VVcJ.-Thu - hh- lééjﬂ
24 25 26. | 27 20 29 1_.__
2 3| 4 5 6 7 8

Keyboard : Installed

9 10 11 12 13 14 15

Month: Jan, Feb ........... Dec 16 17 18 19 20 21 23?

Date : 01 02 03,...31 i
Year : 1901, 1902, ... 2099 | 23 | 24 125 | 26 | 27 | 28 | 29
| 0 | 311 1] 2| 3l 4| .

— | ESC = Exit! - | :Select F2/F3:Color PUIPD:Modily b———"

- | ’
.
.

e
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fHOS SETUP PROGRAM — AMI BIOS SETUP UTILITIES
(C)1990 American Megatrends Inc., All Rights Reserved

STANDARD CMOS SETUPR
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP
AUTQO CONTIGURATION WITH BIOS DEFAULTS
AUTO CONINMGURATION WITH POWER-ON DEFAULTS
- CHANGE PASSWORD
HARD DISK UTILITY
WRITE TO CMOS AND EXIT
DO NOT WRITE TO CMOS AND EXIT

Advanced CMOS Setup for changing Time, Date, Hard Disk Type, atc.

*

I eectaixit |- 1 :Sel  F2iF3:Color F10:Save & Exit  |-————

NIOS SETUP PROCRAM — WARKING INFORMATION
(CY1990 American Meqgatrends Inc., All Rights Reserved

improper Use of Setup may Cause Problems !!

If Syutem Hangs, Reboot System and Enter Setup by Pressing the “ESC™ key

Da any of the following After Entering Setup
(i) Alter Options to make System Work
(i) Load BIOS Sctup Delaults )
(iii) Load Power-on Delaults -

Mit “ESC’* to Stop now, Any other Key to Continue
A

19
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= . M NOTE : THE A:. C: OF MARK IS WCLL-SETTINGS

BIOS SETUP PROGRAM — ADVANGL CMO% SittUp

e (C)1990 American Megairends Inc., All Pight PReserved

Password Checking Option : Disabled
Vedio ROM Shadow C000,16K; Enabled
Vedio ROM Shadow C400,16K: Enabicd

Typematic Rale Programming Disabled Adaplor ROM Shadow CG00, 16K Dinabled
Typematic Rale Dclay (msec) : 250
Typematic Rale {Chars/Sec)  : 10.0

Adaplor ROM Shadow CCO0.16I< Thnabled
Adaplor ROM Shadow D000, 16K: Di-abled

Esc:Exit | +1 :Sel (Clrel) Pu/Pd : Modily 1o dlelp =210 Goles
F5 : Old values F6 : BIOS Sclup Dclauils F7 o Power-On Diglaglis

20

BIOS SETUP PROGRAM — AMI BIOS SETUP UTILITIES
(C)1990 Amcrican Mcgatrends lnc., All Righls Mescrverd

STANDARD CMQOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP

AUTO CONFIGURATION WITH BIOS DEFAULTS : e

AUTO CONFIGURATION WITH POWER-ON DEFAULTS 25
CHANGEC PASSWORD ;
HARD DISK UTILITY
WRITE TO CMOS AND EXIT ..
DO NOT WRITE TO CMOS AND EXIT

Advanced Chipsct Setup for Conligure and Reyistering

Extended Memory Test : Disabled Adaplor ROM Shadow D400,16I€: Bisablnd

Memory Test Tick Sound : Enabled Adaplor ROM Shadow D800,16i¢: Dinabiled

Memory Parity Error Check : Enabled Adaplor ROM Shadow DCA0. 16K Dizabled

Hit <ESC> Message Display : Enabled Adaptor ROM Shadow EB00,16IC Disohled

Hard Disk Type 47 RAM Areay : 0:300 Adaplor ROM Shadow EAQD.IGK: Dinahiled

Wail For <F1., Il Any Error : Enabled Adaptor ROM Shadow LH00 16K Dealilmd

Syslem Bool Up Num Lock :On * Adaplor ROM Shadow LCO00, 15KK; Niabled
«i Weilek Processor : Abscni System ROM Shadow F000. 64K: ['nabled

Floppy Dive Scek At Bool . Disabled

Sysiem Bool Up Sequence DAL C

Exlernal Cache Memory : Enabled

Internal Cache Memory : Enabled

———| ESCExit ! -1 :Sel F2IF3:Color F10:Save & Exit | = -
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BIOS SETUP PROGRAM — WARNING INFORMATION
{C}1990 American Megatrends Inc., All Righls Reserved

Improper Use 6l Selup may Cause Problems !! .
If S',ystcm Hangs, Reboot Syslem and Enter Setup by Pressing the “"ESC' key

Do any of the following After Entering Setup
(i) Alter Options to make System Work
(i) Load BIOS Seclup Defaults
(i) Load Power-on Defaults

Hit "ESC" to Stop now, Any.other Key to Conlinue

4
2 NOTE : . THE Enabled OF MARK IS WELL-SETTINGS"

8I0S SETUP PROGRAM- I\DVI'\NE:E CHIPSET SETUPR
{CY1990 Americon Mepatrends Inc., ALL Righls Reserved

PENVIT VST e oar @ e

AT BUS Clock Selection :[CLKILA_
Memory tead Wail State J12WIS
Memory Wrile V/ait Slate ALWIS
Cache Read Wait Slale Al WIS
Cache Wrile Wail Slale TWTS
. Cactre Meiwnory Buffer Quipul 1Disabled
Non- Cacheable Glock-1 Size . Disabled
Non- Cacheable Block- 1 Base .0 KB
MNon- Cacheable Block-2 Size : Disabled
Non- Gacheable Block-2 Base : 0 KB
Cachieable PAM Address ﬂango :G‘!_MD! : THE VALUE FOLLOW INSTALL
Video GIOS Arca Cacheable SYES MEMORY SIZE '
' l
|
s j
: |
| Fre Cyil [ <« 1:50 { €l Pad ': Medily TL: Hntp F2103: Coler
IO Qld Yahwes FG: Qi0S Setup Defaulls F7: Power- On Defaulls

21
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e
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Select this option and press "Enler” key after CMOS setup i1s done lo aclivale the

changes, User is prompled "Write to CMOS and EXIT {Y/N) ? “N". Press "Y" lo

save the changes and Syslem rebool. Press "N to go back to the sctup program.
L

BIOS SETUP PROGRAM — AMI BIOS SETUP UTILITIES
{C)1990 Ar'nerican Megalrends Inc., All Rights Reserved

STANDARD CMOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP
. AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POWER-ON DEFAULTS
CHANGE PASSWORD
! HARD DISK UTILITY
v . WRITE TO CMQOS AND EXIT
DO NOT WRITE TO CMOS AND EXIT

Write the settings to the CMOS and Exit.

{ ESC:Exit I + 1 :Sel F2/F3.Color |

BIOS SETUP PROGRAM — AMI BIOS SETUPR UTILITIES
(C}1990 American Megatrends Inc., Aill Righls Reserved

STANDARD CMOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SET UP
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGUPATION WITH POWER-ON DEFAULTS

Write to CMOS AND Exit (Y/IN) ? Y a

2.

Write the settings to the CMOS and Exit.

| ESC:Exit l » 1 :Seg! F2/F3:Color |-

22



. OPTI-486WB.

- 4-1.2 MR BIOS SYSTEM CONFIGURATION SETUP

— —_

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver £1.0D Port OPTI42

Summary Clock Video Floppy Fixed Boot-Seq Kcyboard More —— —
CPU TYPe oo 80486-01 | Floppy 0 (A}) wvveeee.... 1.2M 3ms
CPU MHz ............ e rra————- 33.3 Eloppy 1((:8:) ..................... None

. ixed 80 (C) ...oooeeerenninn Type 37
COProcessor ..........oce. Built-in Fixed 81 {D:) i None
BAM Cache ...l Enable
Shadow RAM ... Enablg | BOOt Sequence ................ A: 1st
Memory-Base ......... e 610K | Cold-Boot Delay ......... ‘e, 0 Secc
‘Memory-Extended .............. 3072K | Keyboard .........c.coeevecvrvierenninnns AT
Memory-System .................. 3BAK | NUMLOCK .ooiliveeceeieeerereeccnanes off
Memory-Total ..................... 4096K | Typemalic .......ccvevvveeeeerereeanns 10.0
COMI ........ nfa | LPT1 ....... 3BC | video-Primary ........ Monochrome
COMa ........ n/a LPT1 .......... n/a V’deo Seco&dary ................... n,a
COM3 ... nfa} LPT1 ... n/a v :
COMa ... nfa| LPT1 .......... n/a | Securily ....ieiieiernenieeneen Disable

F-1_0 TO R—eci)rd and Exll Home End — Moves Cursor

H Thle. page jusl a syslem conllguranon over view !

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42

- Summary Clock Video Floppy Fixed Bootl-Seq Keyboard More —— —
Time hh:mMmMiSS b .. ee 03:562:59 p
Dale MMIAOIYYYY «vocvereereeeeie et eseesieneeverones 01/08/1980
. Daylight SaviNgSs ........occveveereereeeereenrenens, e Disable
- A
( l'|0 O nnmrd nntl I"xn L 10 Snloct Homo Cnd | -- Moves Curaur
‘ e e e e e em et 28 et e A 1 2 e o e o -
7

T H CMOS Data and Time
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0PTI-486WB

A MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Porl OPTI42

[ Surgmary Clock Video Floppy Fixed Boot- Seq Keyboard Moro —_
¥
Primary Video . .. ....... Monochrome
L 4
F10 TO Record and Exit - to Select Home End | — Moves Cursor

M Dicpiay card Type

MR BIOS (tm) Copyright (C) 1991, Microid Rescarch Ver E1.0D Port OPTI42

Summary Clock Video Floppy Fixed Bool-Seq Keyboard Moreg —— -
Floppy Drive 0 {(A:) Floppy Drive 0 (B:)
TYPE .cvviiinirnneens 1.2M TYPES o Nonc
Step-Rale ......... 3/3ms Step-rate .............. nla
360K Media ........ 3mS ‘
1.2M Media ........ ams _ J;-_
' | ' ' Xy
n 6,4
F10 TO Record and Exit ~J to Select Home End | — Moves Cursor

B Floppy Type selup

24
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MR BIOS (tm) Copyright (C) 1991, Microid Rescarch Ver E1.0D Port OPTI42

qumary Clock VIdGO Floppy Frxcd Boot-Seq Keyboard More —— —

leed Disk 80 (C) {Low Level) Format Fixed Disk 80 (C:)

'Type ................ 37 Drive (C/D) ........ . Type ............ None
Cylinders ....... 615 Start Cyl ............ . Cylinderts ........ nfa
Heads ... 8 Final Cyl ........... L Heads ............. n/a
Precomp ........ 128 Interleave .......... . Precomp ......... n/a
Landing ......... G1h Read (y/n) .......... . Landing .......... n/a
Seclors ... .17 - Sectors ........... n/a
Translate ......... No | . . Translate ........ n/a
Slep-Rale .......... B Step-Rate ....... n/a

F10 TO Record and Exit ~ 1o Select Home::,E'nd I = Moves Cursor
&

I Hard Disk Type Choice !!

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42

Summary Clock Video Floppy Fixed Boot-Seq Keyboard More —— —

Boot SCQUENCEe .......cceiveiiiiiiiinee e A: 1st, C: 2nd
Cold-Boot Delay ... None
“Cold-Boot Key Sequence
e e e e Boot 1o Screen Prompt
(331 o3 Boot to Setup Ulility
Warm-Boot Key Sequence
CTRL ALT DEL .................. Standard Warm Reslart
CTRL ALT INS ................ Instant! Warm Restart
CTRL ALT ~ ..., Boot to Screen Prompt
CTRL ALT. ESC ........ccvvvvenee Boot to Setup Ulility

rlo TO necord and Cxll T Seloct Homo End | - Moves Cursor

E Boot Sequence Floppy or Hard Disk is first

25



B opTi4gcwe |

Powerup NumLocI.( ......

Typematic Repeal Rale

Typematic Override ......
Delay Before Repeat ....

. Summary Clock Video Floppy Fixed Bool- Seq Koyboard MOrC _ -

MR BIOS (tm) Copyright (C) 1991, MICfOId fAesearch Ver E1.0D Port OPTI42

v F10 TO Record and Exit - to Select

Home End | — Moves Cursor

W Key Board of Numiock Key' Cn or Off.

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTi42

— —— Mote First-Aid Cache Shadow DMA Chipset Sccurily

Certain PC design advances may reveal/cause dilliculties wilh exisling
software. These special options may correct/enhance sysiem

operation.
Novell Keyboard management ... ....ccoeeereereecanincnnen No

A20-Gate Always Enabled ............. e, et No

F10 TO Record and Exil - 1o Select

Home End | - Moves Cursor

B Keep the defaull "'No"’

260
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. E*Set this Value is delaidt’ t.ﬁﬂdth"l uboui sysldm ¢zche perlormance“

..:'.' |
‘MR 8108 (tm) Copyright {C} 1991, Microid Rnsearf‘h Var E{00 Poii £87142
’,._-.‘ o K T
- m—— Morc Firsi-Aid Cacho Sh'\dow DMA Chipsel Security
internal Cache .......... Enabl Nt~ -
‘ s ERAENON-SACHE BLOCK !
Extarnal Cache ......... Enable - SiZe ..non o Dicabiv
Write Timing .............. 1Ws 7 "Base .. Disabie
Read Timing .............. 1 WS
Cachoe Size .............. L. 128K . !\,JON"‘APHE BLOCK 2
~ DNZC i, Lisable
e 0 eBASE e e, Disabia '
Runiime Hol-Key ‘Sequence ! ‘ ' )
CTRL ALT - Disable Cachn *  Video: ROM ........ CﬂCI-‘l-‘)ﬂbiE
CTRLALT + ... Enable Cache
- -— p— = ’-"
"F10 TO Record and Exit J 10 Selecl Home End | — Moves Cursor |

o il e

P SRR SR

MA BIOS (1n~) Copynghl (C) 1091, MC[OIL Resecarch Ver E1.0D Port OPTi42

——— Mm'ra Ffrs' md Ca‘.ht Sh.:dow DMA, Clnpsef Security
FO00.BIOS o et eetveeanen WP.-Shadow |
,L-UOO DYSTCM ......... e Feriessacan I P Lee Vanb}nt ‘ ;
2 "DCOY ADAPTER ... treesines Vaacant | E
S "_[J ADAPTER trelmuisensira I T P S T, enehe Vancan' B ]I
' . ADI\PTER D A P ERTTTT M PPy ;'::...-\lﬂn(.‘"h ’ i
DOUO ADAPTER L.l P Vinsant
T CCO0 ADAPTER .o e .. Vancani ’
C800 ADAPTER .........cccceevviniiiiie Frigeenns s Vancant
CA00 VIDEOD ..o eeeiiieannn RN “WP:Shadow
€000 VIDEO ... Y S . WP-Shadow
WP = Wrile — Protect - AW = Redd 7 Write
l Iu 10 Rccpr_d_:}nd_!‘_:_ul_ ;_[o _Sclca Homé‘ End | - Moves Cursor

ke

B “WP-Shadow" is Shadow ENABLE

27
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MANTENIMIENTO DE PCSY PERIFERICOS

PARTE II

* - CONTROLADORES PRINCIPALES Y

SISITEMAS MINIMOS

Noviembre y Diciembre de 1995.
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Microcontroladores Principales
y Sistemas Minimos

.

=

G EE5S

CEEaEHaEGEEESEEEEEEEREaaEE E

Generador de Reloj: 32284 - 82384 - 8284

Controlador de DMA: 8257 - 8237
Controlador de
Peritéricos Programable: 8255

Controlador de
Unidades de Disco: 8064 - 82062

Controlador de Teclado: 8040 - 8248
Controlador de

Interrupciones Programable: 8259
Controlador de Puerto Serie: 8250
Controlador Programable
deInterval Timer:” 8252
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SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 8088

H 1.- Recibe {a senal de POWER GOOD.

E 2.- Genera sefial de REST al pin 21 del 8088.

H 3.- L.os registros DS, ES, SS e IP son puestos a cero, CS apunta a OFFFOh.

H 4.- En OFFFOh se ejecuta la autoprueba.

E §.- Se prohiben las interrupciones.

B 6.- Se colocan las banderas a 1, y se escribe y lee en jos registros.

H 7.- Se ejecuta el CHECKSUM del BIOS.

& 8.- Se inicializan los 8253 y 8237.

8 9.- Si el arranque es WARM se salta la prueba de memoria.

& 10.- Se prueban 16KB de RAM con 5 secuencias diferentes.

2 11.- Se inicializa el 8259 (quién ordena las interrupciones).

B 12.- Se verifica el 8253.

H 13.- Se inicializa el controlador de video (p.e. 6845) y se prueba la memoria de video.

B 14.- Aparece el cursor.

E 15.- Comprueba si existe algo en las ranuras de expansion y comprueba el bus de
datos y de direcciones.

B 16.- Comprueba el resto de la RAM.

B 17.- Comprueba el teclado {(que no este pegada alguna tecla, que esté vacio el buffer y
coloca el vector de interrupciones).

2 18.- Busca ROM opcional.

B 19.- Busca, las unidades de disco (mediante los DIPS SW).

B 20.- Comprueba los puertos LPTn y COMn, almacena las direcciones validas.

E 21.- Habilita las NMI.

& 22.- Sonido por altavoz.

H 23.- Liama a INT 19h (unidad de disco).

& 24.- Stand by.




intel

82284
CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS
(82284-10, 82284-8, 82234-6)

8 Generates System Clock for iAPX 286

Processors

8 Uses Crystalor TTL Signal for Frequency

R Source

% Provides Local READY and MULTIBUS 2"

READY Synchronization

@ Available in 18-Lead Cerdip Package

(See Packaging Spec, Order #231369)

B Singie +3V Power Supply

W Generates System Reset Qutput from
Schmitt Trigger Input

& Available in EXPRESS

— Standard Temperature Range
— Extended Temperature Range

The 82284 13 a clock generator:anvar wnich provices clock signals lor iAPX 286 processors and supoort sompo-
nents, It alsa containg 19gic 10 supaty SEADY ta tna CPY rom eitner asyncnrenous of Syncnronous saurces and

syncaronous AESET from an asyncaronous input with nysteresis.

AEsET
e r: r RESET
SYNCHAGNIZER
X1
TaL \
7 osc wux cux
(1] —t /(
(X4
aRbreN """:D_ o ™"
ANDT ——
SADYEN —m__ ARADY
SADY LOQC READY
i — =T
0 —l GENERATOR roux

Figure 1. 82204 Block Ciagram

*MULTIBUS 15 a patented bus of Intel.

oyt e [ Vee
SROY [ 2 17 ] ARDYEN
SRDYEN([] 3 1857
READY (] 4 151180
EFIC]S ga2a4 M4[INC.
FEOse 13[JpPeLx
x,.d7 12[J RESET
x,le 1[0 AES
Gno(] 9 10 ] CLK
Figure 2.
822084 Pin Configuration

1 COrDGrRION &SR e Rprogap-gury 1OF (%0 J88 3 any Cacary Other THpr Cotury [monotet « or irmi S2oult 0 O Cortus 8 it |, comasn o6 onid

8 TRl CORRCRATION 1942

4.139

Janusry 1988

GENERADOR DE

RELOJ



|ntel' 82284

Wwaveforms %

CLK a8 8 Functlon of EF| (822846 only)

X

NOTE: The EFlmput LOW ingd MIGH trmas 3 1newn sre required t
guarentee e CLK LOW ang HIGH tmes shown.

_RESET and READY Timing as a Function of ARES
with §$1, 50, ARDY to ARDYEN, and SRDY + SRDYEN HIGH

f
" E—
AAST LN ey . weww v !i /

NOTE 1: This +8 an asynehronacs 'nout The setup and Paig umes
IPOWN RfE FEQUITEC 1O QUATANLAR M E FEISONEE SNOwWN

AEADY and PCLK Tlmmg with RES HIGH
®

u}_&?'

ne

D S oW

Q¢
o T L R
®_.1_..__l.._®hon| -l-

C A8 wwyrc om— e &
onen LY RN ¥
— D= O
B v ' Cal
t’ - NOTE 2
-
syncrronouy iroyt TRE setub 8nd hO1g imes shown

NOTEY T e
arg requirsd lﬂ ‘u.l’ll’".' 1he reIDQrse ANOwA
* ARDYEN_ai9 active Defore

MOTE T 1t SADY « SAOYEN or ARDY
and/qgr aurng the firsl ous cycie alter RESET RAEADY may not ow

deasserted uni altet (RY 1AIING &3GE of DF 3T 1‘5

GENERADOR DE RELOJ



82284
—_—
EF1 Drtve and Meaauremgn| Bosmy CLE Cunpus dhaaiusrvonasm Pores
14v
Liw sy
18 1.5V
Q asy ol 1w
NOTE & NOTE 1
F/C Orive Painws
[} ]
~NOTE 11
v 18
ums
cLn
ouTeur I "
--'nn.--——‘ - — |
: F | '
1 —
+ i F N |
oywcy L N
- { AN
o om a0
ooy '
— oae _‘
m l
gTegn 5 tw
otvics L L [
QUTRIT e D Ll i
- e . I
|
NOTE 17 4C Setup =i 4ng Daiay T.me Meaguremen — General .
!
o Yoo i
Taanhen 91008m ‘
CLK ATADY
ot gt |
1

NATE 13 AC Teat Loang 0n Cuipuln

GENERADOR DE RELOJ
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8284A/8284A-1
CLOCK GENERATOR AND DRIVER FOR ,
IAPX 86, 88 PROCESSORS

& Generates the System Clock for the ® Single +5V Power Supply

iAPX 86. 88 Processors:

5 MHz, 8 MMz with 8284A ® Generates System Reset Output from
e Uses & Crystal or a TTL Signal for
- Frequancy Source

8 Provides Local READY and MULTIBUS®
" READY Synchronization

s Capable of Clock Synchronization win
Other 8284As

® Available In EXPRESS
- Standard Ternperature Range

& 18-Pin Package - Extended Temparature Range
ar [
5} ntser
{CK
W —— g -
2 | OSCILLATOR H l {; ose
I — ‘
-1 — -3 |p—-pCLK
- . !
EF Ll F ’ S\"NC
CSTYNC . ‘ . — i
ADYY . !
1 !
oY L - ‘f — .
it ) ] :DJ o o)—wnmany
avne
8284A/82044-1 P8
8284A/8284A-1 Block Diagram Configuration

 GENERADOR DE RELOJ
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D.4 Real-Time CLock Information

(Addressas Gc-20) !'

i _Byte Function Address
‘ 0 Seconds 00 ! 4
1 Second alarm o |
‘ 2 Minutes 02 | ﬂ
3 Minute alarm 03
| 4 Hours - 04
5 Haur alarm 05 1
6 Day of week 06 i 1
7 Date of month 07 { 0
8 Month o8 j [r|
9 Year 09 ' [n]
10 Status register A 0A , P
1" Status register B o8 | i
12 Status register C oC E T
13 Status register D 0D I
| g
i )
l [
' I

E@Eor 9
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8237A/8237A-4/8237A-5
HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

s Enable/Disable Control of indlvidual n Directly Expandable to any Number ol
DMA Requesis Channels
e Four Independent DMA Channels s End of Process Input for Terminating
it Transfars
s Independent Autoinitialization of all
Channela "R so'twafﬂ DMA Requﬂsll
s Memory-to-Memory Transfers ® Independant Potarity Contro! for DREQ
e Memory Block Initialization and DACK Signals

s Available In EXPRESS
- Standard Temparature Range

s High performance: Transfers up to 1.6M a Avallabie in 40-Lead Cerdip and
Bytes/Second with 5 MHz 8237A.5 Plastic Packages

(See Pacuaging Spec, Order 9221260}

m Address Increment or Decrement

The 8237A Mullimode Direct Memory Access (DMA) Controller 19 a peripharal intartace clrouit for micros ' scessor sys-
terms, It 13 designed to improve system perlormance Dy allowing extérnal gevices to directly tranater intormation from
the system memory. Memory-to-memory transter cabability 18 atso provided. The 8237A olfers a wide variety ot pro-

grammanis control features to enhance data througnput and 3ystem opumiiation and 1o allow dynamic reconhgune
tion under program contrel.

The B237A is designed 10 De usad in CONjUNCHIOn with an external 3-bit address register such as the B2B2. |t contains
four Independent channals and may D¢ expandad 1o any numoer of channels by cascading aadrional controller chips.

The three basic transfer modes allow programmability of the types of DMA service by the usar. Each channs! can be
ngrviaually programmaed 10 Autoinitiaiize 10 1ts onginal condition foliowing an End of Process (EQP).

Eacn channel has & tyll 64K addrass and word cbum capability.
The B237A-4 and B237A-5 are 4 MHZ and 5 MHz sslected versions of the standarg 3 MMz 8237A reapectively.

[ S,
= F=r
- — I [ 13 L] b =
[ e = o el —a == [ =]
- — i ] a= o0 -
A DS — el . Sy . —E [l - ]
e — s | E— — - Lol ]
AELTE -':— : = n—‘- : :':‘-_ H - wio ar
T ) [ ' + - 3 amre ulD
o7 — . Y - v an e
8 — _— {—— - Yegi v B4
! - a A=l ]
[ g— i
Qs L= ]
e " n(]e=
,'Lt-._] satny L1k
-
P D LN LN Y A a1 af ue
= E e nE sacm
) d W T e - ]
1! ] i - "
! L]
n

@ emne hd -
A Vag
“‘ " Marem e TRy

Figure 2.
Flgure 1. Block Diagram Pln Configuration {
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Table 1. Pin Description

l Symbol

! Typa |

Mame ane Funcilan

Tvee

Symbod

i Tyoe

Namg and Funcilon {

, Power: « 3 voit supply

3
Vss

i Groung: Ground.

| CLK

U 1 Cloex Input. Ciock tnpyt conieoia

{he nternal oaerationg gl (ne
8237A ang s rate of zata irans-
ters Thg inDul May be arrven at ub
116 3 MMz for tne sla~carg A2ITA
L ANT y2 10 S MME for tne 823748

| Chip Select: Chip Selact i3 an ac-
1Y@ 10w 1NDUl used O seiact the
8237a a3 an I1Q devicw during the
"13i18 cycie Tha aligws CPU com-
L mMUMCENIOn an Ihe cata Dus,

RESET

. Renet: Reser 13 an gc’ive MIgh in-
| pul which clears 1he Commana,
. Statys, Request and Temporary
|r|q-!!lr| " ase zlears 1he
(forsrrast Moflop ang sers (he
| Masw regisier Forlgwing a Reset
' the device 18 1N the IQie Cycln.

| READY

 Ready: Ready 18 an nput used 10
«119NQ Lhe Memaory read Bnd wriie
pulses Irom the 8237A 1o accom-
moCale siow Mmemaoanes or V0 per-
{Oneral devices Ready Mugt nol
maxg Irangitions gusing i1 specr
fie0 setyprhond time

| HLDA

, Mote Acknowisdge: The active
P MIgh =olg Acknowiadge trom the
'CPU inoicates that 11 has reun-

Quisheg control of [hd system
. Dusses.

| DREQD-OREQ)

{ulu Aegquest The DA Reguest

R hnes ara ingdimdull aIYNCRronous

| GRANNEI requaest INDULS used Dy De-
nonera Circurts 19 oBlmn DMA
{umcg In tixeqd Pr.orty, DREDOQ
has tne highest Drrofrty gnd
DREQI nas the owest driomy A
< reCURST I3 QENeratac Dy aclcaling
11ne QAEQ vne o a channe: DACK
will ACunowied(e INE recOgRILON
I ot DREQ signal. Poanty of DREQ
18 orogrammabls Reset intalzes
iness linas to active Mmgh. DREQ
Myt De Ma NteIAed Nt the coimy-
raconaing DACK poss sctive.

080-087

s Data Bus: The Data Bus hnes are
| drecTiondl  fhres-218T8  Brgnain
CORNACLMG O INg Systerm dala bul.
The outputs Are enaDISd 10 the Pro-
gram congition qunng the 110 Read
t0 oulput the contents of an Ad
aress reQisler, & Status register,
ths Temporsry ragiser aor § Word
Count regisier to 1na CPU Tha out-
puts kfe dizabled ang hg inpyls
. 80 read gufing sn VO Wnite cycle
‘lun-n the CPU 13 programming the
{82374 control registers  Durning
. OMA cycigs the moat signdficam 8
' Dits of tne aJOreRs are OuTDUS ONTO

anternal gten oy ADSTE In mem

INe 0812 Dut 10 De sirODRD MO an |

Qry-lo-mMemory opesalians, dalg :
from the mamory cames into the
82374 9n the aats Dus dunng the
re80: oM. MemOry transfar. In (hg
wriis-lo-mamory transier, 1he dala
Dus ovlipuls place the da1s :nto L
fAgw Memary tocalon

1oR

[fle]

| N0 Resd: KO Read 1

TIgeg- |
tionai active iow three-s . . e In
he idle cycle_ it I8 an inpyt control
ngrat used by tne CPU to read the
coNtrol registers A the aActive Gy
cly, it 18 8N oytput Samrdl wgnal
useQ Dy the 82174 to access data
from 8 perghersl during 8 OMA
Wniig transier,

"®Q

UQ write: 1O Write 13 § bugiree-
tional ative low three-atale hne In
the 1gie Sycle, it '3 an NPyt control
signal y3ed Dy the CPU 1o losg in
tormation into the 82J7A (nihg Ae.
tive cycla, It 19 ah outpyt contral
signal uasd Dy the 8237A to load
gata to the operpheial dunng &
DMA Agaa tranater,

m|
o

1o

End of Procsss: End of Process i
n sclive [Ow Dihrectional Bigned.
information conceraing the come
plation of DMA serces ty svail-
tDia 8t the Digirecuonm EOP pin.
The 8237A Allows an external 11g-
nal 190 terminala an active DMA
ssrvice rn.._.. accomplished By
pulhing the EQP ifpul Iow with an
sxternal EQOP mignal The B237A ar
20 geNneratas & ouise whan 1he rer-
minal count (TC) for any channg! 13
raachec. This generates an EQP
ONal which 1k OutByt throughn 1ne
EQCP Line The reception of EQP.
erthar internge or external  will
causg 1ne B2I7A 1o lermuneie Lhe
BRIVICH, rOSN] (N@ reguest ang
Ayloiniaicle 13 enadied, 10 writy
Iha Dase regialers 1o tne current
regis1ers of tnal channal The masm
i1 ang TC DI 0 (Re s1atul worg
wiil Do sat fOr 1he cyrrently acTe
| channe! by EQP uniess The channgl
i Is programmaed for Autormitialize 1n
| that case the mask it remains ur-
IL chanQed Dyring Mamory-10-mamory
|
1

itaneters, EOP will Do Jutput whan
the TC tar channel 1 occurs EQP
hGuid Df Likd Pigh with & Duill-up
ress10r if it 18 NEY uBead 10 Drevent
srronsous end of grocess nouts

Q

¢ Address. Tha four laast sgnilicant
mdarass lings &g DunresLOnal
three-BtalE Bignals In the i0le £y
¢le they are inpuls and ate uieg By
lmo CPU to aggdress (Re '#istee
10 De loagdes or ‘443 In the AcChve

} CrCle tRey 4r¢ oulDuls ang Drow.ae
thy |Owaer & Dils Of 108 Quipwt l

addraas I
B

é
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Table 1. Pin Description (Continued)

Symbaol 1 Type ! Name and Function Symbal I Type Name ana Function
;

Ad-AT7 Q | Addreas: The lour most significant AEN [+] Address Enable: Adareas Engbig
| agdress lines are tnree-tate outs enapias the B-bit faich contmning
| puls angd provide 4 bits of sddress the upper § addaress DS onto the

I ! Trnese Lines are enacied anly guring Sy$1am address bus AEN can also
| ihe OMA service D uSed 10 Orsable Other Sysiem buy

HRQ O | Hald Request: This i3 e Hold Re- arivers durng DMA trangters AEN
| quest 10 tne CPY ang 1s usea 1o re- s SETive HIGH.

quaest control at (he system Dus, I ADSTE O | Addrese Strobw: The actrve nigh,

the corresponding masx mit iy Acarats Strobe 13 used (0 TTTODY the

clear. the presence of any vahg uDPEr BOAFEES BYTR NIO AN exlernal
fi OREQ causey B2I7A 15 :3sus the Iaich,

HAQ. MEMA 0 | Memory Read: The Memory Resa

DACKO-DACKY o] | OMA Acknowiedge: CMA Ac- L1QNEk 1% AN Aclve 'Ow Thres-siate
I kngwlaage ¢ useda to notify the in- outpu! Yed 1o accass Jata fram the

gwCual peripnherais when ane has selecieg mamary localon duning o
osen granted & DMA cycle The OMA Regd or & memory-io-memory
sense of these lines 18 program. tanyler
::.n::.:lut niializes them 10 ac+ VMEMW O | Memory Write: The Memory write
I3 AN aClve low three-tiate ouldut
used 10 wna gau 10 the saiected
mam b " n
FUNCTIONAL DESCRIPTION Wine ot & moer IO oy
trangter

The 8237A block diagram includes tha major togic
blogks and all of tne nternal registers. The Cata inter-
conneclion paths are also shown. Not shown are Lhe
vangus Control signals betwasn the biocks. The 8237A
contains 344 pity of internal memory in the form of
regisiars. Figure 3 Lists these reQisters by name and
shows the size of each. A detailed dascripticn ot the
reQistery and ther functions can be found under
Register Description.

[ Nema Sire [

[ gase acaress Regisiers 16 o .
Bass Worg Count Registers 18 ute [
Current Aguress Registers 14 tnts (]
Current Woml Count Regiaters 18 bite 4
TemDOrary Adaress Reginer 8 ute '
TampDorsry Wora Caunt Regisur 18 bets 1
Status Pegratew 8 uta 1
Commandg Regisier by 1
Temoorary Regisied .31} 1
Moos Asdisuwr & bis 4
Masn Register £y ] 1
Reauast Regrater 4 Die 1

Figurs 3. 8237A intemnal Registers

Tha 8237A contains \hree Basic blocks of control logig.
The Timing Cantrol biock generates internal himing ang
external ¢ontrol signais for the B237A The Frogram
Commang Control block decodes the various com-
mands Qivan 10 the B23TA by 1he MICroprocessor pnor
to servicing 8 DMA Request. It also decoges ne Mode
Control word used to seiect the type of DMA gurning tne
servicing. The Prionity Encoder Diock resolves prionty
cantention batwean DMA channels requesting service
simuitaneously,

The Timing Control block denives internal Liming from
the cloCk 1nput. In B237A systems this input will usually

be Lhe a2 TTL clock from an 8224 or CLK from an
BOSSAH or 82844, For 80BSAH-2 systems above 3.9 MHE,
tne 8085 CLX(OUT) does not sausty B237A.5 clock LOW
and HIGH time raquirements. In tnis case, an extarnal
clock should ba used 1o drive the BZI7A.S,

DMA Operation

The 8237A 13 designed 10 Coerste in two ma|or cycles.
These are calied IQ1¢ and Active cycles. Each device Cy-
cle 8 mage up of a numper of staies. The B237A can
assume seven separate states, sach composed of one
1ull ciock panod. Siate | (S 1s the mactive state. it is
entersc when the 8237A has no vahid DMA requests
panding. While in Si. the DMA controtier 13 inactive but
may be tn the Program Condition, being programmed by
the processor. State SO (SO) /e the first slawe of a OMA
setvice. The 8237A has requastec a hoid byt the pro-
cessor has not yet raturned an acknowladge. The 8237A
may stili be programmed untilit receives HLDA from the
CPU. An acknowiedge from tna CPU will signail that
DMA transtera may begin. 51, 52, S3 and 54 are Ine
working siates of the OMA service. I more time 9
needed to complete & tranafer than 13 avalable with nor-
mal iming, wait states (SW) can be inserted betwaen 52
of S3 and S4 Dy the ule of 1he Raady hne on the B23TA,
Note that the data i3 transierred directly from the YO
gevice 10 memory (OF VICe versal with IOR ana MEMW (of
MEMR ang [OW) Ding active a1 the same time. The data
18 nQt read 1nto of dnven out of the 8237A i 1Ot
mMamory of mamory-to-/0 DMA translers.

Memory-to-memaory lransters require & reao-from and a
write-lo-memory to complate eacn transtfar. The stales,
which resemble the normal working 31ates. use lwo
digi numpars for gentificanion. Eight states are re-
quired for @ singie ransfer. The first four states (511,
512, 513, S14) are used 'or the read-from-memory haif
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anc tre 138t four states (521, 522, 523, S24) for the wnte-
cmemory Nait of the transter

tOLE CYCLE

wrnen ng channel 13 requesting service, the B237A will
enter the Igle cycle and perform "SI states. |n thly
cycle the 8237A will sample the DREQ lines avery clock
cycle to geterming f any chnannel 15 requesting a OMA
serice, The device will also sampte E3, 1oowing tor an
altampl by the MICTORTOCESIOM LO wrile OF read the inter
nai registers ot the B237A. When €5 1s low and HLDA is
jow, the BZ37A enters the Program Conaition. The CPU
can now establhish, Change or iInspect tha internal gelini-
1on of tne par by reading rom or writtng Lo the intemal
ragistars Agdress ines AQ-AJ are Inputs to the device
aﬁ. 5e.e.l whiCh reQisters will be read of written, The
iOR and {OW lines are used 10 select and LMe reads of
wrted Que 10 the numbder ana size of the internal regis-
1ars, an internal thp-11op s used tc generate an aadi-
nanal bit of address. This it 13 used Lo ceterming the
upper or iower byté of the 16-bit Address and Word
Count ragisters. The thp-llop s reset by Master Clear or
Resel A separate 30ftware command Can 3150 raset thig
tiip-fiop.

Soscial softwars cOMmands can be sxecuted by the
8237A 1n tne Program Condit:on, These commanas are
gecaded as sets of &adrasses with the CS ana IOW. The
commands 4o not Make use of the dala bys. Instruc.
uons incluge Clear First/Last Flip-FLoOp and Master
Clear,

ACTIVE CYCLE

when the 82374 i3 in the (dle cycie and & non-masked
channel reguests a DMA service, the device will output
an HRQ 10 the microprocessor ang entar the Active cy-
cle. It 18 1n this cycle that the OMA service will take
olace, in one of four modes:

Single Transier Mode = In Single Transfer mode the
cevice 1S p-agrammed to make ong transier aniy. The
w0rg count will be gecrementeq and the aadress dec-
fementied or incremented tollowing each tranater, When
tne wora count 'rolls over” from zero 1o FFFFM, a Ter.
™ mal Count (TCY will Cause an Autainitialrze if the chan-
nel nas peen programmed 10 G0 3Q.

DREQ must be haid active unti) DACK becomes active in
arder 1o be recogrized. If DAEQ is hetd active througn-
out the singis transfer. HRQ will go inactive and releass
[ne Dus to the system. It will again go active and, upon
receipt ot a new HLDA, another single iranster wilt be
certormed. in 8080A, BOBSAM. B0B8, or BO3B system thus
will ensyre one full machine cycls execution between
OMA transters. Detalis of iming between the 8237A ang
other bus control protocols will depend upon the char-
actenstucs ol the microprocessor invoived.

Biock Transter Mode — In Block Tranater moda the
device 13 activated by DREQ to continue making trans-
‘ars quring the service until a TC, caused by word count
going 10 FEFFH, or an extarnal End o1 Process (m s
sncounterad. DAEQ need only be hald active until DACK

bacomes active. Again. an Aytoimtialization will oceyr
dl the end of tha servica if the channel has been Pro-
grammed for It

Demand Transter Mode — In Demand Transier mode the
gavice 18 progrnmmod 10 continue making translery
until 8 TC or externai EOP is sncountsred or until DREQ
goes inactive. Thus tranafers may cantinue yntil the KO
device has exhausted its gdata capacHy. Alter the I/Q
davice has had & chance 10 Cateh up, the DMA service is
re-asiablisheg by means of a DREQ. Duning 1ne LMe
belwaon sarvices when the microprocessor 13 allowed
fo oparate, the intermediata vaiues of adaress ang word
count are s1ored in the B237A Current Address ang Cur-
rent Word Count registers. Only an @an cause an
Autoininialize at the end of the saervice. EOP 13 generated
either by TC of by an external n:gnal,

Cascade Mode—~This mode 13 used 1o Cascade more than one
82374 togetner far uxmple system expanuon, The RRQ ang
HLDA signats trom the addiional 8237 A are connected to the
DREC ang DACK signals of a channel of the inihal 8237A
This aliows the DMA requests of the aaamional dewce to
procagate Mrough the pnonty network circuitry of the preced-
Ing device. The DnoATy CRISN 1S preserved and the new device
must wartt for 18 turn to acknowiedQe requests, Since the
cascade channel of the iInmal B237A is used only tor pror-
zing the addmonal dewce, it does not outout any address
or control signals of its own. These could confict with the
outbuts of the active channel in the added device. The B237A
will respondt to DREQ and DACK but! all other outouts except
HRQ will be Cisabled. The ready input 18 ignored.

Figurs 4 shows two additional devices cascaded into an
nitlal gevice using two of the previaus channals, This
forms a two level DMA system. More 823TAs could be
adaed at Ihe sacond level by using 1he remaining chan-
nets of the first level. Additional devices can aIso be
added by cascacing into the cnannals of the secand
leval dowices, forming 8 third lavet.

D £V,
T LV, ars
L] OREG | ey wm)
bt BACK =—u nipa
A
DO et el
oacs p———=i m i
T, ofncE A
ADOITIOmAL
orvices

Figure 4. Cascaded 8237As
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TAANSFER TYPES )

Each of tne three active transier modes can perform three
citierent tyoes of transiers These are Read. Write and Verily.
Wrile transiers move data from ang 110 device 1o the memory
by activatng WMEMWN and iOR Read transters move oata trom
memary 10 an 1O gevice by actvating MEMA ana fOW Venty
Iransters are pseudo transkers The 8237A aperales as
Read or Write lransiers generating addresses. and responding
10 EQP. etc. However, the memary ana /O control fines all
remain mactive. The ready mput 13 1gnored in vanty mode.

. Memory-tc-Memory =To perform block moves of data from
one memory address $oace t0 another with a mimmum of
program eHort ang ume, the B21TA includes a memory-10-
memary Iranster feature Programming a bitin the Command
‘register selects channeis 010 1 to operate as memaory-lo-
memory transter channels The transker 18 Intated by setung
ihe scitware DREQ lor channel O Tha 8237 A reguests a DMA
service in [he narmal manner. Alar HLDA 13 trye, the dewice,
using tour stale transfers \n Block Transter mode, reads data
from the memory The cnannel O Current Address regisier 19
e source for the address used and 18 decremented Of INCre-
meantad in the normal manner The gala Dyte read trom the
memory 1s stored i the B237A internal Temporary register.
Channei 1 then performs a our-state transier of the cata from
Ihe Temporary reguater to memory using the aadress in its
Currant Agarass register ang mcrementing or gacremenung nt
in the normal manner, The channel 1 current Worg Countis
gecrementsd When the word count of channel 1 goes to
FFFFH, a TC Is generated causing an EOP output terminating
the serice.

Channel ¢ may te progrmmmed to retan the same ad-
dress lar ali iransters. This allows a singie word to ba
written to a D__!ocl:'of mamory.

The 82374 will respond to extarnal EOP signals dunng
memory-to-memory transters. Daia comparators in
bloCk search schemas may uls this (nput 10 terminaie
the service when a match 13 lound. The timing of
memory-10-memory transfers 13 tound in Figure 12,
Memory-10-memory operalions can be detected as an
activa AEN with no DACK outputs.

Autmnrtialire - By programmmg a brt in the Mode register, a
c¢hannel may be sat up as an Autoinhatuze channel Dunng
Autainmialize nmahzaton, the onginal vaiues of tne Current
Agaress and Current Word Count registers are automatically
restonyd irom the Base Address anc Base Word count regustery
of that channl tollowing EDP The base regrsters are loaced
smuanecusly with e curment reqisiers by the micropro-
cessor and remamn unchanged throughout the DMA sernce
The mask Dit 1§ not gitereq when the channel 1s 11 AutoiniLalize
Followang Autoiniuaize the channel (s ready o perigrm
another DMA sarvice. withaut CPU intervention, as soon as a
valia DREQ 13 detected In ordes 10 Autorurihatize bolr chan-
nels IN a Memory-to-mamory transier. both woed counts sncuid

, be programmed idenucally I wnterrupted externaly. EOP
puisas shouia be apphed in both bus Cycies,

Prorrty - Tha 82374 has two tyDes of prionty @ncoding ava.l-
abie as sofiware seleclabi options The brst s Fixea Prionty

which fixes the channels in prionty order based upon the
descending value of \heir numDe? The channel wiim the Icwest
priorty 18 3 followed By 2. 1 ang the mighest prigrity channel,
0 Ater the recogrubion of any one channel lor service, the
other crannels are prevented from interiernng wilh (Hat sar-
wice until it 15 compl. led.

The seconad scheme 18 Rotating Priarity. The last chan.
nel 1o gel service becomas the lowast prionity channgl
with the cihars rotaung accoraingly.

Tt ird wd
Service Sarvice /  Service
hghewt @ 2 -— survice 3} p— sarica
1w SVICE 1 - fequast 0
2 -\o \1
owest k] 1 2

With Rotating Prionity in 3 single chig DMA system, any
device reguesting service 13 guaranteed to be recog
nized atier no maore than three fugher pnonty services

have occurred. Thig pravents any ome channal from -

monopohzing the system,

Compressed Timing ~ In order to achieve even greater
throughput where system characterishics permil, the
E2J7TA can compress the transfer ume to two clock
cycles From Frgure 11 1t can be seen that state 53 s
used 10 axtend the access time of the read puise. By
removing state $3, tne read pulse width 18 made equal to
the wnte puise width and a transter conmists only of
siate 52 to change the address and siate S4 10 pertorm
the readiwrite, S1 states will shill occur when AS-A1S
need updating (sea Address Genegralion). Timng for
cocmpressed transiers 18 tound In Figure 14,

Address Genaerstion — In order to recuce pin count, the
B237A multiplexes the asght higher orger adcrass Dils
or the gata tines. State S1 )3 vsed to outout the higher
orger address Dits (O an externat latcn from which they
may be placed on the address bus. The falling edge ot
agaress Strobe (ADSTB) is used to 1oad thesa biis trom
e gata hines to the iatch. Address Enadie (AEN) 13 used
10 enabie the Dils Onto the addaress bus through a three-
staie enable. The lower oraer address bits are oulput by
‘me 8237A cirectly Lines AO-AT shoultd De connactea to
t~e aagress bus Figure 11 shows the ime rerationsnips
petween CLK, AEN, ADSTS, DBO-0BT and AQ-AT.

Curing Block ang Damand Transfer mode lervices,
which include multipie translers, the adaresses genar-
a‘e= wilt 08 sequential. For many transters the oata held
'+ 1me external adaress Latch will remain the same. This
caia need only change whan & carty or borrow from AT
Ic 48 tanes place in the normai sequence of addresses,
To save LiMe and spesd transiers, the 823TA execytas
S1 states only whan updatng of AB-A1%5 in the latch s
~ecessary This means for long sarices, S1 states ang
address Siropes may oCcur only once gvery 256 trany-
ters @ savings o! 255 cilock cycles for each 258
transters.
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REGISTER DESCRIPTION

Current Address Register — Each channel has a 16-bit
Currenl Agdress register This ragister hoids tha value
of the acdress used during DMA transtfers. The addrass
ts aulomaticaily incramented or gecremented atier sach
transter and the intermediate values of the address are
stored In the Current Adgiress register dufing the trans-
fer. Thus registar i3 written or read by the micre
processor i suceassive B-Dut Dyles. It May also be raink
tahzed by an Aulowninbialize Dack 10 its onginal value.
Aytointtialize takes ptace only altar an EQP.

Current Word Register — Each channe! has 2 16-bit Cur-
rent Word Count register This regisier asterrmines the
number of transfers to be performad. The actual number
at trarfsters witll be ona more than the number pro-
grammed 1n tha Curcant Ward Count register {i 2., pro-
gramming a count of 100 will resylt 1n 101 transters). The
word count 19 decremanted atter each transfer. The
intermediatle vaiue of the word count 13 S10red in the reg-
1ster qunng the transfer. YWhen the value in the register
goes {rom z8:¢ 10 FFFFH, a TC will be generated. This
register 15 1cadec or raad 1n successive 8-Dit bytes by
the MICroprocessor in tne Program Condition, Follow-
Ing the end of a DMA service it may aiso be reinitialized
by an Autoinitialization Dack 1o its oniginal value Auto-
mitalize can occur only when an EOP accurs. i it is not
Autainstializeq, 1his register witl have & count of FFFFH
atter TG.

Base Address and Bass Word Count Registers — Each
channel has a pair of Base Address and Base Word
Count registers, Thasa 16-bit registers atore Lhe ongrnal
value of 1nerr assoctatad current regiaters. Dunng Auto-
intialize these values are used to restore the current
regisiers 10 their prigmal vatues. Tha Case registars are
wriilen JIMultAnasusiy with thair corresponding current
register 1n B-it Dytes 0 the Program Conaiion Dy the
microprocessor. Thesa registars canno! be raad by the
MICTODrOC &30,

Command Register = This 8-bit register controls the
cosrauon of tne 8237A, It is programmad Dy the micro-
orocessor :n Lhe Program Condition and s cleared by
Aesat or a Master Clear instruction. The following 1abie
815 tne tunctign of the comnwand bita. See Figure 8 for
azgrass coding.

Mode Reglster — Esch channel has a 8-bit Mode regis-
ter asscciated with it. When the ragister (s being writtean
10 Dy the MCrOprocesaor in the Program Condition, bite
C and 1 determing which channsi Mogs register is to be
writtan.

Request Register — The AZITA can respond (o requests
tor DMA sarvice which are initiated by software as well
22 by 2 DREQ Each channel has a request Dil associ-
dted witn it 1n the 4-pit Request register. These are non-
Maskable and subject 1o prioritization by the Prionty
Encoder network. Each ragister Dit 18 &t of resst saps-

Command Register

0 Mamory.lo-memory 0isabia
1 Memory1o-memory snas

0 CranmeiOagdressholc: .. »
1 Channg: 0 800/884 NOIA snadis
K iontcald

Controtier eraple
1 Contrones isabie

Mo |Ifng
1 Compraased Liking
Noi0m1

g
_{
——_{
- ]
i
—

Rowsting prionty

Late wrilg ssiecion

1 Ertandeg wnts apiection
X 1pnist

0 OREQ senes active Magh
t  DREC sertss pctivy iow

0 DACK senns scuve iow
1 DACK sanss sctivg high

Mode Reglater
T 4 5 4 3 2 1 0 w— BA Numbar

[T | 1]

i
—r THm—— TN [ 00 Channet 0 selact
I 01 Channe 1 seace
10 Channgt 7 seect
11 Crannst J sewmct

0 Vetity transter

1 Wnia trenster

10 Raac ‘ransfer

" ulege

XX foite et Tw 1Y

[ G Autornilishilanan disahie
1 AUtOHuIlLEION SNAD
[ 0 AdSress incremeni asiect
| ADGrees Jecrament saiect

lm Demana mods select
0t Singse Made select
liﬂ Bloca made select
11 Cascaos macs seiect

Request Register
P4 5 4 ) 1 10 w—EH Numbw

T 1T T 1]
00 ASalect channm
91 Seiec: channgl 1
10 Seiect chanael 3
11 Sslec! channe 3

0 Resst reguest Dit
1 Set requewt tit

rataty under software control or ts cleared upon geners-
tnan of a TC or extarnai EOP. Tha antira register is
cleared Dy a Reset. To set Or resat a bit, the software
ioads 1he proper torm of the data word. See Figure 5 for
reqister aadress coding In Ordar (o meke & software re-
goest the channgl must be 1n Block Made.

2-57

-

. CONTROLADOR DE DMA



inted

B237A/823TA-4/823TA-5

Mask Register — Each channel has assaciated with it a
mask it which can be set 1o gisadle the tAcoming
DREQ €acnmask bit1s sat when its associated channed
proguces an EGP |l 1he zhannal 13 not programmed tor
Autointhiatizg. Each Bit ol the 4.511 Mask régiater may
aisope sel orcleared secarately unger sottwate control.
The enlire regrster 13 also sel by a Resel This disabiss
aill DMA requests until a cisar Mask register instiuction
atiows them (o cecur The iastryction to saparataly set
OF Clear the mask Bi11s 18 simular in orm 16 that usea with

the Request register. See Figura 5 for instruction ad-
dressing.

T 8 5§ 4 32 v ocw—n

i RN
e T T ——=" (00 Setwct cN4ANSI O Maan bot
Con 1 Care | 01 Saiect Shannel T sk oal
10 Sewect channer 2 mask il

11 Sewec! cnarral 3 Mags til
l 0 Claar masx bit
1 Set masx on

AH four bits of the Mask register may aisc be wnttan
wilh & single commana. :

P 8 5 4 1 2 1 0 egeph Number

Lo L1 T

|
_' 0 Clear channei O mase ot
1 Set channa 0 mask i

. { 0 Claar Crannal | mash et
1 Setl crannel 1| mass bt

_{ 0 Cisar chamne! 7 mash p
1 Sat Chanfel 2 Mase bt

e ! 0 Ciear channgl J masa pt
1 Sat cranngl ) masx b

i (N R Signais

1 - O

P l Cs IO IOW A A2 M M
. Sommang | wnie 1] 1 ] 1 ¢ 49 0o
, Maoe wnis 1] 1 a 1 [ | 1
i Asavast wrip 1] 1 0 1 - S |
. Mash Set/Reagt | © 1 ] 1 0 ¥ [}
| sasn | wrre e 1 8 11 1
| Temporary | Aaad [-] 0 1 1 t 8 1
| Status Reat " ] [ L |

Figure 5. Definition ot Register Codes

Status Register = The Status register 's svaitalia 1o e
read oyt of the 82374 by the microprocesaor It containg
ntormation about the status of the devices at this point,
Trus information inciudes which cnannelis have reached
2 terminal count and whuch channels nave penging OMA
requests Bits 0-J are set every e a TC 18 reachea by
that cnannal or an external EOP is acptiea. These bits
arg ciearad ypon Resel and on each Status Read fits
4-7 are sel whenever tneir corresponding channel 1s
réJuesting service.

T 0 8§ 4 3 1 1 (e g1 yumow

[ =1 Znas™ 1™l ‘sached TC
———— o C-atw " tasreacheq TG
T S
—_—

i ~an reachea TC
1 Sranne Irasragcnea TG

v Cruanre O eguest

* Zhanme " request

=L Ll T T

1 Chanme ) requast
Temporary Register — "= Temporary register is used
to holg data gquring me=z=y.ic-memary transters. Fol-
IowIng the complation :* the trans'e~s, Lhe last ward
moved can be read Dy ne migrodrocessor in the Pro-
gram Condition The Te=jorary re;ister always con-
faing tne 1ast byle 1ran1‘s-"pd In Lhe Drevioys Memory-
to-Memory operaiion, u= ess clearad by a Resat.

Software Commands - T2 5a are addinsnal special software
Cammands which can be exe -1 in (ne Program Condition.
They do not depend on any s3ecific 0: aatern an the data
Dus. The three software <2 =manas are

Clear FirstiLast Fhip-Fiog: Thus command 1s executed
Pror 10 wriing Of redsing new adcress or werd count
information 10 the B237A. This :nitializes the flrp-tiop
[o & known 3tale 80 1A SuDsSEgUEn! accesses Lo reg-
tater contents Dy the microprocessor will aoaress
upper and lower Dyl&s in the COrrect sequancse.

Masrar Clegr: This software instruction has the same
eftect as the hargware Reset. The Commana, Status,
Requast, Temporary, ang Intarnal FirstLast Fup-Flop
registars are Cloared ang the Mask register 18 set. Tha
8237A will anter the Idie cycle.

Clear Mask Registar This command clears tna mask
bis ot all tour channels, enabhing them to accept
DMA requests.

Figure & sts the acaress codes for he software come
manads:

Yerus wone Snpmw

rr

%

ar

-]

[]
[
]

2

]

9

L]

'

Ll

fase (amprn Ropuner

[
v
] Clow Syt Spumgr Bup Fap
1
] s Clase

Sage

c:-u-lqn-

]
’ [ )
4

Bine o s Bupmre e

Figure 6. Software Command Codes
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Channet 1 On Swpnary
1 T o ow A Y} e PR internal Flip Flog | Dals Bwe DB0-0B7
0 Base sng Currem ASAresy Wma 1) T -] ] Q 0 -] -] AQ~AT
? 1 -] L] [-] o [} 1 AR-AYS
Curren' agdress Read o & 1 -4 -] o -] ] A= aA?
-] -] 1 L] -] -] Q 1 AR-&18
Base snc Curnent woed Count Wiite 0 1 ] ] -] Q t [-] Wi WT
-} 1 9 L} [} 9 1 1 Wa-w1s
Currant wom Count Asaq | Q -} -] -] Q 1 -] wWo-wT
-] -] -] -] -} 1 1 Wh-wt4
1 Bazs ang CJrent Aagress wne | a 1 -] ° -] 1 -] ] AC-AT
-] 1 9 Q -] 1 -] 1 AB-A1S
Currant Acaress Raad | 0 0 1 a >} -] -] AD-AT
1] [} 1 Q Q -] 1 Af-a18
Basa ang Current Worg Count wnte Q 1 0 9 ¢ t 1 [ WO-WT
0 1 -] [} ] 1 1 Wh- Wiy
Surrent word Count Raad e ) ] -] ' 1 -] WOWT
-] 3 ] -] t 1 1 WE-W18
2 Sasa and Cuttent Asdress wnts -] ' -] 0 1 [} [} [] AD-A7
Q 1 ] ] 1 0 [} 1 AB-AYY
Curreni AGdrees Raag 9 ] 1 ¢ 1 -] -] ] AD-A?
-} [} 1 [} 1 [} -} 1 A-aty
Bass ana Curmant Word Caunt | Wite et 0 & 1 [ 1 o “wo-wt
] 1 1] -] 1 [} 1 1 . W w1
Current woed Coum Rasg L} -] 1 ] 1 Q -] Wi-w?
] 0 1 [} ' -] ] wi-viy
L] Base and Currant Agdress wnte -] 1 -} [} 1 1 -] o AD-47
-] 1 0 ] 1 ¥ -] 1 AB-ATS
[
i Current Agaress L] o o ] ] 1 1 -] *] AQ- 47
i ' [} [ t [ 1 ] [} 1 FY YL
) Base sng Curmeni Wora Count Write ] 1 0 ] 1 A\ 1 [} wi-W?
I o 1 L] ] 1 1 T ] wi-w1§
1 Current won Coymt Peaad a ] ] 0 1 1 1 [+ wWo-w?T
! o 0 1 [ 1 t 1 WE WS

Figure 7. Word Count and Address Register Command Codes

PROGRAMMING

Tha A2374 will accept programming from 1hg hoast proc:
esscr any hime that MLOCA 13 inactive; thig 18 true even |f
rRQ 13 active, Tne responsiDility of the host is tO asaure
‘rat programmung ang HLDA gre mytually exclusive.
NJLle (nat a prgblem can occur it & DMA request occurs,
on an ynmaskeqd channal while the 8237A s being pro-
grammaea. For instance, 1he CPU may De staning to
resrogram the two byte Address regrater of channel 1
when channe! 1 receives & DMA raquest. It the 8237A Ig
enapied (bit 2 in the coOmMmana regiater 18 0} ana channel
113 unmasked. s DMA service will occur after only one
byta of the Acadrass register nas been reprogrammed.
Trus can be svorded Dy cisabling tha controlier (seiting
il 2 1n the command regisien of masking the channel
betore programming any olher ragisters. Once the pro-
grammung s compiel e, the CONtrolier can be snadleg/un-
masked.

Aher power-up il is Suggestec that all internal locations,
escecially tne Mooa registers, be 10a0ed wilh scme
*ahg valye, This snouid ba done even i $ome Channels
are ynysed.
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APPLICATION INFORMATION

Figure 8 shows a conveniant mathod for configunng a
OMA system with the B23TA controller and an BOBOAS
8085AH microprocessor system. Tha muiimode OMA
controller 13sues a MAQ 1o the processor whenever
there 13 at isast one valid DMA request trom a paripnarat
device. When the processar rephes with a HLDA signal,
the B237A takes controt of the addresa bus, the data bus
and the cantrol bys. The address for ine first transler

cpearation comes out in two bytes — the least signife
cant B bits on the eight aadrass oytputs and the most
aignificant & Dits on the dais bus. The contants of the
data bus are then latched N0 the B282 8-Dit latch to
complale tne tull 18 bits of the address bus. The 8282 is
ahgh spead, B-it, three-state latch 1n & 20-p1n package.
After the initral \ransier takas place, tha |a1ch 13 updated
only aliar a carry of Dotrow 13 generated in the ieast aig-
niticant address Byle, Four OMA channels are provided
whan ong B2374 19 yaed,

ADDRESS AUS 40-A18 A)
‘,-\r T L4
ad-ath
—o———dm
o
sy
i, | 1 UTT LATCW
preen AEN a3 Asat [~ Y] Ed
ba w04 L e { >
:;LD LLLJ 3 = . | ; ; "
) g 3 g 3§ e %3
o J ¥ Y s | a
cLoex
agsy
o] =y
T - CONTROL
- mp e
oW
/
D80 08F
‘\/L A
| STSTEN DATA BUS )
==Y

Figurs &. 823TA

Syatem intertace
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ABSOLUTE MAXIMUM RATINGS* "WOTICE. Siresses aoove those hsisd under “Absolule
Maximum Raungs may cause permanant damage 1o the
gevice. This 15 4 siress rating onty and lunchonal opera-

ambienl Temperaturé uncer Bray ., .., ... Q*Cto70C Lon of the device a: these or any orher conditions above
Srorage Temperature .. ........... -65'Cto + 180°C [RDSE NQICRIRT 17 the operational sechons of Mg specil-
voltage on any Pin wilh canan 15 not imphied. Exposure 10 absolute masimum

Fespectio Ground ... .. . . .. =05107V sating canaitions lor exfended periods may atfect device
PowerOssipation . .................c.o..... 1.5 watt renamuity.

0.C. CHARACTERISTICS (T, = 0°C ta 70°C. Ve = 50V =5, GND = OV

Symbel | Parameter | Mia. ! Typ0 Max. | Und Test Condrions
Vom | Qutdut High Voltage 24 v lons 2 =200 uh
‘ 33 v \ow = - 100 LA tHRQ Only)
Vo, | Outout LOW voltage 40 v lou* 20mA (cata Bus. EGP:
| io, = 3 2MA fotner outouts)
- Iy, = 2 SmA {ADSTB) (Note 8)
V..  nput =IGH Volrage 20 v.--05 |V {Nate 81
ViL :maut LOW Voltage e HED ! v
W tnpul Load Currem AL | .A OV = Vpy = Ves
L Qutoul Leakase Current to=10 WA ] 045V = Vs < Ver -
lcc | VecSuoply Current 130 130 mA Ty = =25°C
! ' 130 150 mA T.=0
Zn ' Output Capaciance | 4 8 BF
C, . lnout Cabacrance 8 15 | pF | te=10MHz inputs =0V
Cig |10 Capacnance 10 4 T oF
NQTES:

Troca waiLgs 0eg 10r Ty 1 2970 Agmingl suBEtY vOITEJY NG NOFIARI DFOCESL <5 DI BT

¢ DUl iming JETEMATETS ALSumE IFANYNION UMES 10 20 AE OF 1838 WavEIOrm =easureme=! DOINTE 107 DR iNEYt NG QUIRUT 1.gnais are 2 OV or MIGH
79 J 8V 1or LOW uniess omarwiss noled

Quiput 1caging 18 1 TTL gite ius 1300F CODACIHENCY Jniess JINerwiss NOTed

Tow net 10w 07 MEWVW Puige weat™ 10 ADTMA! wrily i) Or TCY-100 A3 37 'g- gr'#aZed = ite will 0 2TC Y100 ns The ne* IOR or WEMA cuise
wiQ!S jor gl read wiil e 2TCY-50 ne and for Compreasyd rea0 wit- e TC .80 ny

TCQ s 30ec 1ed 107 1wg Gifigrwat autout HIGH feveis TOQ1 @ massured 81 3 00 TO302 8 Mesturec 41 1 IV The valum 1o TOQ2 ansurras an
extarngl 3 J%0 Butt-ud rebist0r CONNRCIRG rom NRQ 1D Vep

DRED 420, 0 DE "0 2CTive ynhit DACK 18 returngd

-

w

@

THEQ anc ZAZA .50 Mis D8 45118 MIQN OF ACTirg igw TIMNING QIAGTEMS gis. e ' aCtv# PR mooe
§ TNe «aiLen 27 Vo 4RO Vi, DAve Ogen CRENQEd from (Re 1085 1DBCIDCALON 1D aidm ~Oce 1 GR =8Fgin
41 e RRE 2700 wrig QpeT Rt OnE Dy Th gulerna GrOCEBOr 10 21054
ATA AL aast 300 AN 107 tNg 82T A-4 4rg S1ASEAT 400 Ay 10 e 82)74-5 asrecs e
“EEdN0 DETmEEn A0 ACIVE R OF WTHE (hIE HOHOwd Oy 3 DMA Irpny'er
12 EJ 1 4r 008N COMCIDN OulDul T Ris QRFSMEINT S53, 01 ThE Drasence 3° 8 2 18 oy i 'e vap

TiT e Re 2aRtegies st DE B 1D dhow a1 st 800 ns T0r ag
!l Mo te wdUn AChivg rRRO OF wiild Do) B8 T NG AR rPCOw Y U 13

RS inar ep.t 1A TROWIO Stwavs DE 81 & WOGE PG Ivel AR NTEAS) DUl 0 *S4110” @ #41EDUIN § 10QIC MIGR whEn TR Oia -4 el [loaIg It
"RCOT Men Jgd FOwdwir Rl pon & Bt 1O 10 Ve

Quipw’ Load g on 1ne Data Bus s 1+ -, Gite oha 1000F cadacitance

A.C. TESTING INPUT, OUTPUT WAVEFORM

I ‘= QUTE -l

Rt

82 [T aG AFUTSARL Dlnyr s a® Daw FO8 a OG0 0 anl 40 SON
A . . W ML ASURE ATy ARE WADE AT 20N DR A LOQIC 1
AND 8 IR A LDGL . wom

.
l
1
i .
i
,

2-61

CONTROLADOR DE

DMA



|ntel 8237A/823TA-4/8237A-5

A.C. CHANACTERISTICS—OMA (MASTER) MODE (1, » 0°¢ 10 70°C,
Veom +5V 5%, GND a OV)

! symbol o [ sa3ra 823TA4 [ 8237TA |
[ arameter " Min, Man| Min, | Mex.! Min, . Max | Unit
| TAEL i *1 N WIGH rom CLK LOW S~ s 4y Tima | | 300 | N ™ |
i TAET | ‘' ONtromCLK HIGH S Zedy ime | o200 | 150 | F % n
m“P_ DR Active to Float Daigy o= = K HIGH ! 150 120 0 ns
| TAFC 1 1 AD o WAITE Flomt trom =+ —iGh . , 150 | 120 C 120 n
'_1"_':.0_3._ "1 Active 19 Froat Delgy tra= 2_ 1GH : ' o250 190 | , 170 ns
| TARA ¢ “iAtrom AEAD HIGH Hor: = ~« ¢ TEY-100 | TCY-100 i TCY=100 | m
| TAMS 1 i irom ADSTB LOW Hovz = =4 @0 i 40 ) 3 | m
| TAMW | 4R trom WRITE MIGH Mo £ - -4 TEY-50 | —Tov-50 . TCY-50 | ns
'*ACK Valig trom CLK LOW Zea; Time (Nota 1) o280 220 1170 ns
TAR P8 MGk fram CLX HIGH Sea. * =+ “cm 10) : 25 | { 190 | 70 ns
—} T LoWirom CLA MIGH Jea. T =4 250 | 1190 I 179 ns
't TASM_ ¢ 1A Stapie trom CLK AIG= vo2%0 | 190 | 170 ns
TAIS 1A 1oADSTE LOW Setun” - 100 T 100 10 | ne
| TEm *iock mgn Tuma (Trantitig=3 < 2 ng) 120 100 i 0 | ns
._TE":_..._, *ince LOW Time (Transilio~s < “ 2 ng) Y150 10 ' 8 | ns
:E‘. K Cycia Time 320 250 | 00 m
LTOSL (K AIGH 10 AEAD o WE *E L2W Detay (Now 4) . 270 200 | LD
i TONTR | “YEAD MIGH from CLK MiGi= (54 Denay Tome : I I
| Hote d) t 270 410 190 ny
| TRSTWWHITE MiGH rom CLK W3- 54, Dwlay Tme b i |
! S dote 4) | . 200 183 130 o ]
T - -
Ltz HRQ Vaiid tram CLK MIGF Se ay r.mf (Note ) ; : '2: I :: I 4 :: ::
TEPS  rOF LoW trom CLK LOW berz mime % | ) w | ns
LTESW 1 P Puise woam 0| 225 | 220 "
| TFAAB AR Fioat 1o Activs Oaias 1= SLK HIGH | 25 190 | 170 | e
| TRAZ HERD or WRITE Active fr0= =7 ~IGH i o200 150 | L. ns
TEA28 LR Fioat 1o Active Delay *-2= Z.x HIGH ' 300 us | . 200 ns
TNd . VLOAVARG 1o CLK MIGF 4.2 "ima 100 | T T ns
* TIT%  aput Data trom MEME Mi3= nai0 Teme 0 0 | 0 ionm
_Ii‘:’_ hut Ot 1o MEMRA HIG- 3a1.2 Time 20 0| RIS | ns
M “wtput Data from MENW =5 maja Time ‘ o ! 0 | ! w | ‘' m
ﬂ_ Tinput Dats Vaha 10 MEN ¢, =i5M 200 | 28 1287 ! i ns
!,L_:S_ CNEQ 1o CLKLOW (81 54 Sei.aTime(Now?) ¢ 0 ! e 0o ! I e
| TB~ . 1K to READY LOW raic - e = ' 20 o i | na
,I_Ti"__ '\F ADY 1o CLK LOW Seiuz Tme 0 | 50 L . ne
[T27- . 40STB HIGH from CLK 5= Calay Trme 200 | 150 L 130 | ons
,E:"_ ., \WSTB LOW trom CLK MG~ Seay Time . 140 i LY o9, ne
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A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (Ta = 0°C 10 70°C_ Ve = 50V = 5%,

GND = 0V}
Symbol i Parameter i BITA | 0237A4 | B23TAS [
: Wi, | Mar. | Min | Mas.  Min | Mex.
TAR . ADRAVang or C5 LOW 1o READ LOW | 50 {50 ) |
TAW ,  ADAVaIO to WAITE HIGH Setup Tome | 200 HRE" | 130 LA
W | CSLOW to WRITE MIGH Setup Time | 200 [RET) I 130 | ny
TDw . Dawavabg 1o WRITE HIGH Setup Time \ 200 150 . 130 | mg
TAA ! ADR or CS Hoia tram READ MIGH | [+] ] | 0 _l 0 | gy
TRDE ' oara Access rom AEAD LOW (Note 12) | | 200 | | 200 140 . M
| tRoF DB Fioat Delay rom READ HIGH 0 Wwe ! 20 100 | 01 7 'm
| TRSTD | Power Suopty MIGH 19 RESET LOW Setup Time 500 . %00 v 500 | . ne
TASTS RESET to First IOWR | ey I atey | 2TeY ' m
TASTW | RESET Pulse Width | 00 | 00 ) ns
TRw i READWiath i 00 | . 250 v 200 T
TWA ACR from WRITE MIGH Hold Time | 20 | P20 20 " ns
™C CS HIGH trom WRITE HIGH Hola Time [ 20 | 20 t20 ns
WO + Cata from WRITE MiGH Hald Timeg | 30 ] 30 ' ng
™WwW3s | wene Wiazn | 200 | 200 T ] roan
WAVEFORMS
| sLAVE MODE WRITE TIMING
row
a \ ;
— Twe
wOTH
Y ! »
L] M L
] |——-Nl
TAW
——
- I
All-AY _){ ta@UT wALIG I
| i
—-I Twd
Tom { '
-1 -1 4] euT Yaud
{
Figure §. Slave Mods Write
|
| SLAVE MODE READ TIMING
a \ X
Al-A3 X ADDALSS MuS? B vaLID x_
| !
Tah —— ™A
— —l. e | r-_u-m‘ll
= 5 A
. : taod rape
: F
one.oar cata OUt vaLld

Figure 10. Slave Mode Asad \
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WAVEFORMS (Continued)

| DMA TRANSFER TIMING

/7 N ANRARRARR NS ?—h
. — it o oo T —
T e
.- L = E |

- I R N\

H .‘H
- / o | | [
( Lo
[T e ] e rry ﬁ : .
amTH f H 5
'J_u.. ] 1w
S e = Se T
' "\"'_"'fw_ — | r— —
Maagw—m—wm | ——— e 1 ! ‘—-——-

-y —

Figure 11. DMA Transter
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WAVEFORMS (Continued)

MEMORY-TO-MEMORY TRANSFER TIMING

ADRTH

&

|
TETL =
i

| —— ———TarY

l||‘-—|-| —_— Tivy —|
|

Ttrw

_[_T

AN

LIS

far i3 s |
N\ 7777

Figure 12 Mamory-to-Memory frlnlflr

READY TIMING

A RNARRARRNNN

Figure 13. Asady
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING

Toc*w

ce  e-tpcre

TRE ——= o

[ —— T

g —— -

Alapy

A A

- - s TRt

L

¢S

\—g
e

Figure 14. Compressed Transter

RESET TIMING
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Figure 15. Ressl
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

® MCS-85% Compatible 8257.5 a Single + 5V Supply
s 4-Channel DMA Controller » Auto Load Mode
s Priority DMA Request Logic s Available In EXPRESS

- Standard Tomperature Range

s Available in 40-Lead Cerdip and 5
Plastic Package.
[Sea Pazxazing Spec. Orzer #221389)

a Channel Inhibit Logie

a Terminal Count and Modulo 128
Outputs

s Singla TTL Clock

Tne Intel” 8257 «$ 2 4-Channel girect mamory access (DMA) controtigr 1t s specificatly designed to simphity m.J
transfer of gata at ~igh speeds for the Intel® microcomputer systems [is primary function 8 1o genersis. upon gy
peripneral request. 3 SeQuential memary 3ddress which wiil aliow the oerpheral 1o read OF write data directly to Wj
fram memory AcQuiSitinn of the System byus In accomplisned via the CPU s noid lunction The B257 has prionity log.
that resolves the cenpherals requests And /33ues @ COMDOS I NOID reguest 10 the CPU It maintaing the DMA cycly
count tor each channel ang outputs 3 CONtrol sigrat 1O NaLty the penpneral that the programmed number O DMA
cyctes 3 compigte Qther Sutpul control Signals simphily sectored cata transfers. The 8257 represents & significam
savings n zomponent count for OMA-based microcomputar systerms and gredtly simphihes the tranafer of Jata at
Pigh speed Detween DEFIDREralS and MEMmories. )

Figure 1. Block Diagram Figure 2. Pin Configuration
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FUNCTIONAL DESCRIPTION

Genersl

e 3257 15 & crogrammabie. Direct Memory Acess [DMA)
e ize which, when coupled with & single B-bn laweh
~ouides a coroiete four-channei DMA controtter 10r use in
(gl mICrOCOMQuUlEr sysiems Aher béing inihahized by
a-=ware Ine 557 AN transter ablock Of 0dta. contaming up
— £ 1§4 Dyles between memary and 8 penoneral dewice
aepzy wiinou: furtner intervention required of the CPU.
Jaa- receni=g B OMA ransiet raguest from an enabied
Se-cnerdn e 8257,

a=g_'re9 control Of the system bus

2 azx=ow:edges tRat requesting peripheral which
canmecied (O the mgnest pnionty channel.

Outagts tne least sigrihcant esght bins of the memory
a-=reas gNTo Sysiem agdress hines AgAr outpuls the
most sigriticant eight Dits of the MeMary adcresstc ihe
&0t 1alch wia the 4ata bus {ihe oulputs of the ach
s7oul2 drve address ings ArdAwl. and

Generstes the appropnate memary and 1/Q resd/
wrile contrgl signals that 'cause the ceripheral to
receve ar deposil 3 data Dyte Girgclly trom or 10 the
adaressec (pcalron 1N MemQOry.

w“r

*ne 8257 will rgtain control of the syalem bus and repedl
t=e-ansies SeqUENCE A5 IONG a3 ADENDhEral muntains ite
IMA reqgues: Thus. the 8257 can transter 3 blocx of 38t
12 bipm 2 migh speed pERDheral (¢ g . 2sector ol dalaona
toppy 21351 A @ single "Durst” When the specihed
namoes of cata bytas Rave peen transterreq, the 8257
1= v ates a8 Terminal Count (TCH oulput infareming the
SPU that the operalion 1§ COMPIAE.

“ne 8257 oftera INree different moces of operauon
1"y DMA resd. which cayses data 10 be transterred from
mempry o 8 oenpneral, {2) DMA walg. which Causes
Za'a 16 De iransferred from a periphergl 10 mMemory,
872 131 OMA venly, which dogs ndl §ctudily invoive the
transter o' oata Wnen an 8257 channgiisining DMA venty
~3ce i wil respond The same 43 descnbaeg for transter
oderanans eicedt that NO memory of HO reRd/wrnte
fonirs srgrals wilt pa gengrated. \hus preventing the
anster 0' sala The 8257, nowever, will gain contro! of ihe
Svi'em Dus AMG wilt ACENOwiedQe the penpnerat's DMA
request to” gach OMA gycte The penpheral can useiness
AZ1nowiedge signals 0 eNADIe AN INTIFNAI JCCE13 Of 4aCh
Irie Of a data BIOCK W OrOEs 1O 4xecCyte 30me venhiCahon
fracegure, such as 1N accumulston ot &4 CRC (Cyche
Sequnoancy Code) chechword For exampie s Diock of
OMa verc'y cycigs might Ioliow B BIOCk Of DMA reag cycles
IMEmoty 10 genpheral] 10 SIIGw 1R PETipherai 10 veniy its
ftwiy acqQuired data.

Block Diagram Description
t. OMA Channels

The 8257 provides lour separate DMA channals (labeled
CH-0 13 CH-J) Each channel »ncludes two sixiesn-bi
registers (1) & DMA agdress register, and (2) a termi-
nal counl register Borh registers must D ibahzed
before a cnannei 1y enanled The DMA address register 1y
108det with the adaress Of 1he Lirst memory 10CETIGN 10 be
acceased The vaiue 108¢8d 1N10 the 10w -graer 14-bas of
{he terminal count regratar spacihey tna number of OMA
cycles minus one belore the Tarmingl Coum (TC) outpul
13 activated For insiance. & terminal count of O would
cause the TC output to be active in tng Tirgt DMA cycle for
Ingt channgl 10 genarai, o N aing numoar of desired DMA
cycies 10ad tha value N-1int0 the Iow-graer 14-0itg o' the
rermuinal count register TRE MOt igmiicant two bits of the
termunal count register spacity the 1ype of DMA operation
for Lhal chenne,
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Figure 3. 8257 Block Diagram Showing DMA
Channels
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8259A/8259A-2/8259A-8 :
PROGRANMMABLE INTERRUPT CONTROLLER

e [APX B5, JAPX 88 Compatible a Individual Request Mask Capability
» MCS-80%, MCS-85* Compatible s Single + 5V Supply (No Clocks)

s Eight-Level Priority Controller a 28:-Pin Dualin-Line Package

e Expandable to 64 Levels s Available in EXPRESS

- Standard Temperature Range

s Programmable Interrupt Modes - Extended Temperature Range

Tag intel? 478G Programmable Interrupt Controtier hangies up 10 eight vectored pnignty interrupts for the CPY, it 13
-aszagabie tor yp Lo 64 vectored phanty iNI&rfuD!ls without agditional crcuitry It vg packaged in a 28-pin DIP, uses
NMJS tecnOIogy and requires & stnQle « 5V supply Circuriry 1S Static. requiftng no ctock input.

The 52534 13 ges/QNed 10 Mirimize the SOftware and redl time overhead n handiing mylili-level prortty interrupts, it has
severy! MOOeY, permilling aptrmization lor 3 vanety of system requireaments.

Tne 82994 13 fully upward compatible with the intel® 8259 Sottware onginslly writen tor tha 8253 will operate the
12394 in 3t 8299 equivaient moges (MCS-80/85, Mon-Bultered, Edge Trgpersd).
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VIONITOR DE VIDEO

La creciente evolucion de las microcomputadoras hace
que la necesidad de monitores de video de buena cali-
dad haya experimentado también un crecimiento signi-
ficativo. Teniendo esto en cuenta, presentamos en este
articulo un proyecto de Philips especifico para este
area, con todos los consejos de montaje y ajustes.

El prototipo del monitor de
video de alta resolucicn.
probado por nosotros, funcioné
en perfectas condiciones. Alerta-
mos. sin embargo. que este maon-
taje solo esta indicado para los
Lécnicos expenmentados en el
tema del video.

Los problemas .que puec:n
surgir en montajes de esta natu-
raleza se presentan bajo las mas
variadas formas y solamente
quienes poseen las naturales
vivencias en tal sector disponen
de las habiidades necesarias
para solucionarlos.

Los circuitos de alta tension
poseenuncomportamientotipico
de funcionamuento, y exigen con-
ceptos practicos para la solucidon
de sus problemas.

Si bien por un lado considera-
Mos que es un proyecto muy
atractivo y satisfactorio para los
que se dedican a este tema, cree-
mos oportuno hacer esta aclara-
¢tdn para evilar trastornos a ios
lectores que no tengan la nece-
saria experiencia en el drea.
Recomendamos a todos. porotra

parte. la lectura del articulo, que -

es muy didactico.

Elmonitor de video puedecon-
siderarse el periférico de mayor
Importancia en una microcom-
Putadora, y muchas veces se le
confunde como parte integrante
de l1a misma. Vamos entonces,
antes de presentar su circuito, a

deflinir rapidamente sus caracte-
risticas de funcionamiento.
Toda informacion a ser unter-
cambiada entre e! usuario y la
micro debe estar dispuestaen la
forma “inteligible” por el hombre,
ya sea en forma de caracteres.
simbolos ofiguras (grafices). Para
salisfacer esta condicién las se-
fiales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-
,dos periféricos que trasladan es-
ta informacion al hombre. en
formas que él reconozca. Las im-
presoras y las terminales de video
constituyen ejemplos tiptcos. En
el caso de las impresoras. la {n-
formacién dlgital. creada espe-
cialmente para esta {inalidad, se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo en el papel las
letras, simbolos y dibujos.
En los terminales de video. se

Proyec:o: Philips Components
Texto: Ing. David M. Risnik

desarrolla un proceso bastante
semejante, peroconlaventajade
que No &xisten piezas mecanicas
moviles {sujetas a desgaste) ni
cintascontinta. ru papel. Todoe!
proceso de impresion es elec-
tronico; ¢l papel es sustituido
por la pantalla de un cinescopio.
y €l elemento “tinta”, por la luz
emitida resultante de la colisién
entre el haz electronico y la capa
de [bsforo que reviste interma-
mente la cara plana de la panta-
lla (figura 1).

Los caracteres o graficos crea-
dos digitalmente por la mucro-
compuladorason transformados
en una forma de senal (senal de
video). que va a "modular” el haz
electronico en constante barmdo
nor la pantalla delcinescoplo. n-
formando cuales son los puntos
que deben ser tluminadoes {en-
cendidos) o no.

iPero muchos de ustedes es-
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laran preguntando si éste no es
exactamente el proceso ejecutado
por la television! Si, claro que si.
con algunas dderencias que tie-
nen como fin una mejor eficien-
cia. Veamos cuiiles son estas pe-
quenas diderencias.

Las senales de video provistas
por la compuladora poseen ca-
racleristicas esencialmente digl-
tales. o sea son solamente dos ni-
veles paradeterminarel bnllo de
la pantalla:

- CERO {apagado = ausencia
de brillo)

- UXNO
maxumno)

Enoposiciénalassenalesana-
l6gicas que admiten wnfinitas to-
nalidades de gris. entre el bnilo
maximo y el negro {figura 2).

Una segunda diferencia im-
portante reside en lo que defim-
mos como “resclucion”. Vea que.
a pesar de que una imagen de
television nos parece continua.
esla en realidad constituida por
una secuencia de puntos. unos
al lado de otros. en la formacion
de una linea de video la imagen
es formada por la sucesion de li-
neas de video. Cuanilo mayor sea
el numero de puntos que forman
una linea de video. tanto mayor
sera la “resolucion” de esta ima-
gen. o sea. la misma se vuelve
mas nitida.

En televisién, la resolucion, o

2
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(AY . Senal de videa agital
IB) - SeAal de video anaizgico

numero de puntos de una linea
devideo. sufre limitaciones porel
propio sistema de transmision
de - s imagenes (transmusion
por . .dio frecuencia o RF). que
limita la maxima {recuencia de
video ¢::e se puede lransmitir.
dentro _el sistema definido para
un canal de television (figura 3).
iEn las microcomputadoras.
esta limitacion deja de existir.
con lo que se pueden lograr de-
finiciones bastante mayores! Una
pnmera ventaja denivada de este
hecho. es que podemos colocar
enuna linea de video un numero
mavor de caracteres {Lipico= 80
caracleres o mas).
LUnamucrocomputadora puede
incluiruna etapa moduladora de
RF en su salida de video para
permutic que esta serial alimente
la enirada de antena de un re-
ceplor de TV convencional. y asi
operarcomo untermnal devideo,
naluralnienie que con restric-
ciones. En prumer lugar. deri-
vado solamente del proceso de
esta modulacién. agregamos a la
senal de video una huena dosis
innecesaria de ruido. Otro factor
perjudicial en estos casos son los
problemas derivados de! proceso
de sinlonia de ia sefial, que pue-
den muchas veces perturbar y
desestabilizar la imagen {interfe-
rencias por choques de senales).
Y por ullume. la hmitada resolu-
cion del receptor de TV, mas el
tratamiento analdgico (etapa de
salida de v:deo) de una senal di-
gital (de la microcomputadora).
contribuyen a volver la Imagen
“nebulosa”. con poca definicion
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tanto para el texto como para los
graficos (figura 4).

Por todos estos factores. el uso
de un monitor de video. disetado
especialmente paraeitratamien-
to de senales digitales, es indis-
cutiblemente ventajoso para to-
dos los sistemas de microcom-
putadoras.

Requisitos de un monitor
de alta resclucion

iSi Intentamos reproducir una
sental de audio de alta fidelidad
(HI-FI} en un equipo de audio de
bajos recursos. es evidente que
no obtendremos una reproduc-
cion de alta fidelidad! Un sisterma
de audio de alta fidelidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en frecuencta) y “también” por
cajas acustitas de buen desem-
petto. .

Algo analogo exige el video. La
senal de video de alta resolucién
proporcionada por la microcom-
putadora. solamente sera repro-
ducida ala perfeccidonenunequi-
po de alta resolucidn, que tnclu-
ya circuitos de buena calidad
(respuesta en {recuerncia y “tam-
bién" cinescopio con capacidad
parareproduccionesde altareso-
lucién).

Resaltamos por lo tanto que
todos los integrantes de un 5is-
tema de alta resclucién deben
tener calificaciones compatibles
de calidad.
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E! cinescopio

Un elemento de mucha impor-
lanciaenvclsistermade reproduc-
cion de video es sin duda alguna
el “cinescopio™ o tubo de rayos
catddicos. vaque tiene larespon-
sabilidad final de dar una buena
tmagen. Esta responsabilidad es
todavia mavor cuando exigimos
una resolucion por encima del
térmuno medio aceptado en tel-
evis10n. Vainos a analizar enton-
ces cuales son los pre-requisitos
para oblener una buena resolu-
cionen la pantalla det cinescopio.

Como ya mencionamos. una i-
magen se [orma mediante el agru-
pamuentc de puntos en secuen-
cia. A cada uno de estos puntos
podemos llamarlo un “elemento
deunagen’. Porconsiguiente. sa-
bemos que cuanto mayor sea el
numero de elementos de imagen,
mavor sera la resolucion de esta
imagen.

En el trazado de una linea de
video. los diversos elementos de
imagen son yustapuestos uno a
continuacién del otro. Por de-
duccién logica. es facil.percibir
que para una misma dimensién
del cinescoto (ancho de l1a panta-
lla). cuanto mas elementos de
imagen quisiéramosceolocar, tan-
to menores deberan ser los mis-
mos. .

El tamano de un ¢lemento de
imagen es delinido por ¢! contor-
no de la emisién de luz que se

forma en la posicién de la coli-
sion de! haz electronico con la
pantalla. Este contormno puede
ser considerado aproximada-
mente ¢como un pequerio circulo.
El tamano de este circulo va a
estar en proporcién directa con
el grosor del haz al chocar con l1a
pantalla. Cuanto mayor fuera el
grosor, mayor serd el circulo,
mayor sera el elemento de imagen
Y por lo tanto se podra distingulr
un menor namero de elementos
de tmagen en una linea de video.
En esta condicion. sl intentamos
colocar un nurmero mayor de
Puntos. los mismos Inevitable-

mente se superpondran unoscon
otros. jproduciendo nomas pun-
tos deflirudos. sino borrones! Ahi
esta la causa de la bazja resolu-
cion {figura 5).

El control del grosor del haz
electréonicoalincidu sobre la pan-
talla del cinescopio esta bajo la
supenvision de la llamada “lente
electroruca™ enel candndel cines-
copio. Esta lente es responsable
por el enfoque del haz sobre la
superficie de la pantalla, muy se-
mejante al enfoque de un haz de
luz sobre una pared.

Cuantomayor sea este enfoque
mas concentrado serd el haz de
electrones al chocar con la pan-
talla. y por lo tanto menor sera ei
“punto” impreso.

Las lentes electronicas en el
interior del canén del cinescoplo
estan formadas por campos elec-
trostaticos en una configuracién
tal que obligan a los electrones a
converger al interior del haz, La
correctafocalizacién dethaz sobre
la pantalla es obtenida por ¢l
ajuste de la tension de alimen-
tacidn de la rejilia de enfoque
del cinescopio.

Los cinescopios de alta resolu-
clén poseen la configuracion de
estalente electrénica de unmodo
especialmente diseriado, y exd-
gen tensiones de polarizacion (de
foco} bastante mayores (flg. 6).

Enfoque uniforme

Muy bien. obtenido un buen
enfoque del haz electrénico sobre

o
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la pantalla, jnuestro monitor de
video de alta resoluctdn ya esta
delineado...? ;Desgraciadamente
todavia no! Falta solucionar un
problemnita relativo al enfoque:
su uniformidad.

En virtud de la escasa curva-
tura de la pantalla, y de la pe-
quenia distancia entre el centro
de deflexién (posicion del yugol y
la pantalla, ¢! haz recorre una
distancia diferente en funcion de
su posicidn sobre la pantalla. En
otras palabras. para alcanzarlos
bordes (cantos), el mismo debe
recorrer unadistancia mayorque
la que recorre para alcanzar el.
centro de la pantalla. Esta dis-.
tancia es bastante significativa
en los ctnescopios modernos. de
gran angulo de abertura (110
grados) (figura 7). ~

Los que trabajan con fotografia
saben que el correcto enfoque de
un objeto a 2 metros es diferente
del correcto enfoque de otro obje-
toa Smetros. El mismo problema
se puede trasladar al cinescopio:
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Para alimentar los demais ele-
mentos del cinescopto y la etapa
de salida vertical (=25V).

Montaje

Elcircuito del monitor de video
¢5ta compuesto por dos médu-
los: 1a placa principaly la plaqueta

de cinescoplo. La fuente de all-
mentacién, con excepcion del
transformador de f(uerza. se
siluaenla propia placa base. Los
disefnosde estas dos placas apare-
cen en la figura 10.

El montaje de la placa prin-
cipal es sin duda lo que requiere

mayores culdados, y para el mis-
mo elaboramos una secuencia
que {acilitara esa tarea.

Inicle el montaje por los com-
ponentes menores(mas livianos).
redoblando su atencién cuando
sean del tipo ~polarizade® como
por ejempio capacitores elec-
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troliticos. diodos v transistores.
Observe la tndicacién de su pola-
ridad en la placa y asegurese que
estd correcta antes de soldarlo.

Recuerde también colocar todos
los jumpers necesanos.

Estosjumpersdeben serirozos
de alambre 22 AWG (didametroen
mm 0.6438) rigido o flexible,

St usted fuera a operar con
equipos de 525/2 lineas la {re-
cuencia horizontal deberd serde
15,75 kHz.

Seleccione el jumper apropia-
do {diodo D5 alur-~tando el ptn
4 del Fly-Back]. L. Jtra posteidn
(dlodo DS alimentando el pin 5
del Fly-Back) permite la opera-
cién con frecuencia horizontalde
20kHz.

Para facilitar la prueba de esta

_ placa principal. es convenienle

subdividiria en dos etapas basi-
cas:ladebajatensiényladealia
tension (etapa de salida horizon-
tal),

Montaje de la
primera etapa

En el montaje de esta primera
etapa. NO COLOQUE EN EL
CIRCUITO LOS 3SIGUIENTES
COMPONENTES:

- eltransformador de salida
horizontal (T3) {fy-back) -

- eltransistor de salida hort-
zontal (Q4}

- el Cl-2 (salida vertical) .

- la bobina de lincaridad - v



- el transitor dnve (Q3)

Por ser estos componentes
mayores y mas pesados. y dado
que no contnbuyen a la prueba
de funcionarmiento de esta pri-
mera etapa. el manejodela placa
sin ellos se vuelve mas facil. y al
mismo tiempo evita culquiertipo
de accidente (el nucleo del flv-
back y de la bobina de hneandad
no debensulririmpactos mecarn-
cos, a riesgo de partirse).

El disipador de aluminio ({igu-
ra 11). scporte lérmico de Q4
(salida honzontal). CI-2 (salida
vertical), y CI-3 (regulador de la
fuentel, también pueden dejarse
de lado en esta primera etapa, a
menos que usted opte porusarla
propia fuente de alimentacién del
circulto en la prueba. Recomen-
damos el usode una fuente regu-
lada externa, con ajuste progre-
stvo de tensién (6 a 12V]. Los
transformadores T1 (drive) y T2
{foco dinamico) no entraran en
funcionamiento en esta primera
etapa. perc pueden montarse en
la placa. Atencidn a la numera-
cidn de los pins de estos transfor-
madores; evite colocarlos inver-
tidos (primario y secundario).

Primera prueba
de funcionamiento

Con la placa principal monta-
da (a excepcién de los compo-
nentes descritos mds arriba),
inspeccione lentamente el con-
junto, en busca de trregularida-
des: controle la posicion de los
componentes, la polaridad de los
diodos y capacitores electrolitl-
cos, y verifique si no existen cor-
tos accidentales provecados por
corrimientos de soldadura o ter-
minales doblados. Recuerde si no falta
ninguno de los jumpers. En caso de
duda. siga las conextones ¢on el esque-
ma eléctrico.

En esta primera prueba veril-
caremos la correcta operacién
del oscilador horizontal (Cl-1). y
para ello. no hay necesidad de
colocar ni 1a plaqueta del cines-

copio ru el yugo de deflexion. ru el
TRC.

Coloque !a placa montada y
revisada en el banco de trabajoy
al'méntela con una f(uente auxil-
iar de 12V. Es conveniente apli-
carlatensidon de alimentaciénen
modo creciente, moniterizando
con un osciloscopio la salida de
senal por el pin 11. La figura 12
muestra la forma de onda que
debera estar presente alli. Cual-
quier irregularidad. vueiva a ins-
peccionar la placa. desconectan-
dola fuente de alimentacion. De-
be ser considerado notmal un
pequenio calentamiento de este
circuito integrado (CI-1).

La resistencia R9, de 820 £, ali-
menta el pin 16 proporcionando
la cormiente minima para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
cion) para efecto de control de
la frecuencia (sincronismo). Es
conveniente levantarlo en esta
primera etapa de prueba, para
evitar que bloquee el arranque,
unavezquela etapa de salida es-
ta Inoperante. No ¢s comun que
aparezcan problemas en esta
prueba (nictal. No es necesario
tnyectar ninguna seral de en-
trada.

Estando todo en orden. veri-
fique también el ajuste de la fre-
cuencia hortzontal R14. girandolo
para un lado y el otro. cbservan-
do en el osciloscopio la variacién
delalirecuencia delasenalde sa-
lida. manténgalo en la posicién
en que obtenga la frecuencia
horizontal correcta de 15.75kHz
(periodo de 63us). Mas tarde se
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debera retocar este ajuste.

Acuérdese de solucionar los
problemas por etapas. que re-
sulta mucho mas simple y ra-
cional que intentar solucionar-
los como un todo.

- Montaje de la

segunda etapa

Coloque ahora el restodel ma-
terial para completar el montaje
de la placa principal.

Al disipadar de aluminio en
formade “U" se acoplarineltran-
sistor de salida horizontal [con
mica de aislamiento). ¢! regulador
de la [uente de 12V y el CI de
salida vertical. Solamenteeltran-
sistor de salida horizontal exige
aislar de su colector con la uerra
del disipador.

Realice ahora el montaje de la
placa del cinescopio. La dispost-
cion de las terminales de los tran
sistores esta esbozada en la figu-
ra 13. Atencidén al soldar e! soque
del cinescopio en la plaqueta
En él existe un pin vacio (sio
agujero} que sirve de guia al en:
chufarlo en los pins del cines
coplo. Verifique su posiciénipars
que coincida con las conexjones
a los elermnentos del tubo. Una
buena referencia son los pins d¢
fllamento (3/4). Para jocalizarlos
en el tubo, puede usar un ohrm
metro y verificar la baja resis
tencia entre cllos.
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Las conexiones entre 1 pla-
ca del cinescopio y la placa
base deberan ser de una exten-
sion suliciente para que concuer-
den con la disposicion mecar.ia
final. Eslas conexiones son: la
repilla de fovo (pin 7). la repdla au-
athar G2 {pin 61, 12 replla de con-
trol G1 o de brulo [pin 51, el cito-
do ipin 2}, la uerra (pin 41, fila-
mentoy +i2Vipin3)viinalmente
la alimentacién para el transis-
tor de salida de video +57V en la
placa. La tierra de 1a placa
del cinescopio debera también
serconectadaalauerradelcines-
copio (aquadag). como muestra
la figura 14.

Las conexiones del yugo tam-
bién deberan hacerse: bobinas
deflectoras horizontales (dos a-
lambres) y bobinas deflectoras
verticales (dos alambres). Observe
por la figura 15 la disposicion de
los terminales del vugo. En estas
conexiones. mantenga también
una extension suficiente confor-
me se explicd anteriormente.

Por fin, la conexién del trans-
formador de alimentacion: la en-
trada alternada del secundario
de 18V del transformador va a
alimentar la placa principal. don-
de sera rectificada y filtrada.
vendo a alimentar el regulador
de 12V.

Prueba final

En esta etapa de prueba final.
todos los circuitos del monitor
deberan entrar en funciona-
miento. y por lo tanto, como se

MALLA DE TIEARA
OfL Cind SCOMO

ALAWDRE DE TIERRA
DELCIRI3ICOMG

puede esperar. la probabilidad
de que ocurTan problemas tam-
bi¢n son mayores, y debemos
estar preparados para resolver-
los. En este sentido elaboramos
una tablacon las principales for-
mas de onda en el circulto. para
que sirvan de referecia en su tra-
bajo (figura 16).

Consiga un osciloscopio vy
una fuente de alimentacidn
ajustable paradar principioa los
trabajos finales.

Siempre recomendamos que
preferentemente se use unafuen-
tedealimentaciénexterna(l2vx
1A) hasta que coloque el circuito
en pleno funcionamiento.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical. por
lo tanto cualquier irregularidad
en su conexién influird sobre
estas etapas. Revise con cuidado
las conexiones de las bobinas ho-
rizontales (Ha y Hb) y verticales
(Va y Vb) al circuito. En caso de
duda, con un ohmetro puede
ficllmente localizar las bobinas
de deflexiénvertical pueslas mis-
mas presentardn unua resistencia
bastante superior {del orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
Elbobinado de la deflexion vertl-
cal se hace sobre el nucleo de
ferrita del yugo. pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz ¢
60Hz de 1a deflexion vertical. Ja-
mas conecte elcircuito sinquela

conexion del yugo esté hecha.

b) Use un osciloscopio con
entrada para hasta 400V
La lectura de los pulsus
horizontales creados en el colec-
tor del transistor de salida hort-
zontal puede alcanzar de 250 a
300V de pico. Para efectuar esta
lectura el osciloscoplo debe per-
mitir la entrada de tenslones de
este orden.

¢} El chupdn del cinescopio
conduce la “muy alta tension”
necesaria al dnodo para que ¢l
haz de electrones sea atraido ha-
cia la pantalla. Sin esta MAT,
aunque el resto del circuito esté
funcionando. no habri brillo =n
la pantalla. En ningGn caso pro-
ceda a la lectura de esta MAT
(del orden de 13kV) ya sea con
voltimetro o con osciloscoplo.

d) Mucho cuidado al marupu-
lar el cinescoplo. Su parte mas
delicada y [ragil es el “cuello”.
Jamas cargue el cinescopto sola-
mente por este “cuello”. Sostén-
galo siempre por la cara exterior
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de 1a pantalla.

) Elanodo del cinescopio (cara
interna que reviste ¢l tubo) forma
un cagacitor con la faz externa
de grafito. Asegurese de que este
capncitoreste descargadoduran-
te la manpulacién del cinesco-
pio. Puede producirse su descar-
ga por un corto resistvo (10k)
entre e! anodo v el gralito o tierra
de! tubo. Evite cortes desagra-
dables vaccidentes inesperados.

fl El comportamento del ¢i-
nescopio es muy semejante alde
una de las “viejas” valvulas.

El brillo de l1a pantalla es el re-
sultado del pasaje del haz de
electrones entre el catodo {emi-
sor) y el dnodo (receptor). Porlo
tanto. son condiciones esencia-
les para tener el brulo de la pan-
talla: filamento caliente. tensiéon
de aceleracién en el anodo (MAT).
polanzacién adecuada en los
demas elementos como el catodo,
rejilla de control. rejilla auxiliar
vy rejilla de foco.

g) Comio las fuentes auxiliares
son generadas por los secunda-
nos del "ly-back™ cuaiquier con-
sumo de estes [uentes que esté
por encima de lo normal (por e-
jemplo. cortocircuitos) se refleja-
ra como ddicultad de desempeno
del transister de salida horizon-
tal. pues es él quien provee toda
la energia de este sistema. La
etapa vertical es alimentada por
latensionde +25V generadaenel
pin 5 del lly-back. Si por ejemplo
el CI-2 estuviera con un consu-
mo exagerado oencorto. eldrena-
je de corriente de esta {uente
auxiliar bloqueara la salida hori-
zontal.

h} Si ocurTiera algun Lipo de
problema en la etapa horizontal.
es normal que las tensiones
auxiliares no se presentenensus
valorescorrectos. Porlotanto. en
estos casos. procure solucionar
el problema principal. y no tome
como referencia estas tensiones
auxillares, que volveran a lo nor-

malencuanto se resuelva la ano-
malia.

Ajustes del monitor

Son necesarios los sigulentes
ajustes, después que e] aparato
esté funcionando normalmente:

* Frecuencia horizontal: de-

termina la frecuencia ltbre del
osciador honzontal que debe ser
igual o muycercanaalafrecuen.
cladeuso.
Sin ninguna senal aplicada a la
entrada de video. ajuste por R14
la frecuencia de 15,75kHz en la
senai de satida del pin 11 de CI-
1. Conecte una senal de video y
verifique !a correcta sincronia
de la imagen en la pantalla.
Si fuera necesario, se pueden
hacer pequenos retoques con la
imagen en la pantalla.

» Frecuencia vertical: pro-
cedimiento idéntico con relacién’
al osciloscopio vertical. Con una
imagen en la pantalla, .ajuste
mediante R8 hasta conseguir su

Este circuito proporciona una

CONVERSOR
LUZ/FRECUENCIA

sahal de salida cuya frecuencia
depende do la intensidad dela luz
aueincide enun elemanto sensibie,
en este casoun LDR,

La iorma de la onda obtenida
puede serandiente de sierra, como
pulsus bien agudos, segun ef elec-
trodg del transistordedende parta.
En el emisur dal transistor unijun-
ura tenemos una forma de onda
diente de sierra y en 1a base de B1
tenemos pulisos agudos de buena
intensidad.

El circuito es un oscilador de
relajacion donde la constanla de

LY
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tiempo RC es variable, ya que R
represema la resistencia del LCR,
que es funcién de 1a luz incidente

En la flgura se ve el circulo
simple qua puede atimentarse can
tensiones entre 6y 12V.

La banda de frecucncias para ¢l
circuito e¢sld entre 100Hz y SkH2
pero puede modificarse cambi-
ando C1. Valores rnayores dismi-
nuyen las frecuencias de 1a handa.

El rransistor unijunura acon-
sejado es el 2N264G aunque
pueden probarse equivalantes.

Unga aplicacion pasible de et
circuito esté en el desarrallo de un
fotémaetro digital.

———
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fyacion vertical,

» Altura vertical: ajusta la ga-
rancia de!l camino verticul de
la senal de deflexién, y por con-
siguente, la altura de la imagen
en la pantalla. Su ajuste puede
realizarse con una imagen que
llene 1odo el contormo de la pan-
talla {por ejemplo un patron
blanco). Actue sobre el Lrimpot
hasta conseguur la altura desea-
da. En momutores de computa-
dora. se recomienda una altura
de 3/4 de la pantalla. o la prefe-
rencia del usuario.

« Control de brillo: el trimpot
R24 ajusta la tension de polari-

zacion de la rejilla de control del
cinescopio, v por lo tanto deter-
nmuna el punto de corte para el
pasaje del haz de electrones. El
ajusie del bnllo debe permilir
que solamente sean visibles las
letras o puntos graficos de la
computadora, y no un f{ondo
claro.

®Ajuste de [oco: como
el proplo nombre lo dice, obten-
drd un punto dptimo de focali-
zacién del haz sobre la pantalla.
Use una imagen con bastantes
detalles graficos para una mejor
apreciacion de este ajuste,

s Ajuste de apagado: el trim-

N

pot R39 ajusz = el limite de apa-
gado horizor=_z! y vertical, o sea.
paraqueelr~.omodelhaznosea
visible en la =zn11alla. Este ajuste
se hace obsee—=ando hasta que la
imagen per—=nezca agradable,
sin sombras : aubes, ysinlineas
de retraso v=—ical. La senal de
video debe o=r conectada a la
entrada.

* Ganancia de video: en [un-
cion del nivee Je sefial de video a
ser aplicadc = amplificadordela
placa del c: T :zscopro. podrd ser
necesario s< —ltuir la resistencia
R45 que dec=—mmina la ganancia
de la etapa.

LISTA DE MATERIALES
Resistores R33-47k C16-100n/250V (PL) D12 - puente rectifica-
RO? - 820R R34 - 560R C17 - 10n/400V (PL) dor
RO2 - 82R A35- 4R7 C18 - 8n2/250V (PL)
RO3 - 4k7 R36 - 47k C19- 1n/50V (CR) Transistores
RO4-1k - R37 - 2k2 C20 - 820p/50V (CR) Q1- 30548
ROS - 100k R38 - 680R C21 - 4.17/16V (EL) Q2, @S - BCS549
RO6 - 220k R39 - 2k2 C22-4.7/16V (EL) 03 - BC637
RO7 - 8k2 R40 - 22% C23 - 220,/40V (EL}) od - BUdo7
RO8 - 470k (TP) ' R41-27k C24 - 10n/600V (PL) Q5 - BF422
RO9 - 820R R42- 1k C25 - 22u/100V (EL) Varies: cinescopio 12”
R10- 6k8 R43 - 1k2 C26 -1000/100V (EL) (31 ) Philips M31
A11-2k7 R44 - 228 C27 - 100./100V(EL} 336 GH/B, unidad
R12 . 5k6 R4S - 47R €28 - 100n/250V(PL) defectora (yoke)
R13- 33k TP = mini trimpot C29 - 390p/50V (CR) Phitias 3106 108 6777,
R14 - 10k (TP) * djusta la ganancia de C30- 33n/250VOP (PL) transtormador salida
R15 - 6k8 video C31- 1000./16V (EL)  horizontal (fly-back)
R16 - 820R C32 - 6u&/16V (EL) Philins 3106 108 3167,
R17-220R Capacitores: C33 - 100./25V (EL) bobéna de linealidsd
R18 - 5R6 CO1 -4y 7/16V (EL) C34.2200./25V (EL)  PhiBps 3106 108 25660,
R19 - 470R C02 - 101 /16V (EL) C35.- 330r/250V (PL)  transformador drive
R20 - 2M2 (TP) C03 - 22./16V (EL) C36 - 22r/250V (PL} (T1) 1171, transforma-
R21- 22k C04 - 150n/63V (CR) C37 - 22000/25V (EL)  dor para foco
R22 - 100k CO5 - 1./63V (EL) CR = ceramico dinamico (T2) 31681,
R23 - 47x : C06 - 150p/50V (CR) PL = poliéster - z0caio para :
R24.220k (TP) -  CO7- 10./16V (EL) EL = electrolitico. cinescopio 7 pins,
R25 - 270k s COB - 680n/50V (CR) ST = styrofiex zocalo para Cl 18 pins,
R26 - 56R " C09- 100L/16V (EL) transtormador de
R27-6k8 . * C10- 1n8/50V (CR) Diodos: fuerza con secundario
R28 - 680R C11 - 220./16V (EL) D1, D2 - BAV2T de 18V, cordén de
R29 - 5RE C12 - 180p/63V (CR) D3, D53 D9- BYV9SC  fuerza, placa de cir-
R30 - 220K(TP) C13- 47n/250V (PL) D4 - BY206 6 BY448 cuito impreso bass,
R31 - 560R C14 - 2n2/100V {ST) D10 - BAX12 plaquetade .

(R32-22x C15- 100,/16V(EL) D11 - zener 6V2 cinescopio, etc

L
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MANTENIMIENTO DE PCS"Y PERIFERICOS

PARTE II

- DIAGNOSTICO DE IMPRESORAS
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MANTENIMIENTO Y DIAGNCSTICO
5.1 INTRODUCCICN

Este capitulo provee los procedimientos de mantenimiento periddico y diagndstico que
puede ser realizado por el operader. Estos procedimientos no requieren conocimientos
especiales sobre electronica o impresoras. Cualquier diagnéstico o mantenimiento mas alia del
nivel presentado en este capitulo debera ser realizado por un técnico calificado.

5.2 MANTENIMIENTO PERIODICO

PELIGRO: Asegurese que la imprescra esté conectada de la alimentacién de 110 VCA
antes de entrar en la tarea de limpieza de la impresara.

PRECAUCION: No use limpiadores, solventes o lubricantes sobre cua!qunera de las
partes funcionales de ia impresecra.

El dnico mantenimiento periddico que puede ser realizado es una Iimpieza periddica
(aproximadamente cada tres meses). Use una aspiradora con punta plastica para remover
basura del carro, guias del papel y barra de impresién. Una franela seca sera usada para limpiar
la suciedad acumulada en las flechas del carro y la barra de impresion.

La cublerta superior de |a impresora puede limpiarse con alcohol. Para limpiar la cubierta

'de acrilico hagalo con una franela suave. No use papel para limpiar la cubierta de acrilico.

5.3 DEFAULT RESET

Un método util para corregir problemas con la EN-180 es ¢l default reset ¢ clear reset. Si
la impresora opera ildégicamente o falla al obedecer la programacion de cualquier funcion de valor
o discreta el usuario debera realizar un default reset (ver procedimiente en el parrafo siguiente).

Un grupo de parametros originales que permanentemente almacenados en la impresora
seran cargados en la memoria de trabajo. Para identificar los valores originales de cada funcidn
dirigirse al Apéndice A, Apéndice G y H. Cualquier valor programade per el usuario se perdera al
aplicar el default reset. Después de ejecutar un default reset, estas funciones deberan
programarse con los valores que el usuario requiera.

NOTA: La tarea de reprogramar las funciones de valor y discretas es aun mas simple si
estos valores han sido anotados previamente,

Para aplicar un default reset ¢ clear reset ejecute [0S sigulentes pasos:

1.- Presione y mantenga la tecla de BORRA

2.- Presione y libere la tecla de RESET

3.- Continue presionando la tecla de BORRA nasla que la cabeza de impresién regrese y
se detenga en su margen 1zquierdo,



5.4 CODIGOS DE ERRQR

Siuna falla es detectada en la memoria no volatl de trabajo ! led de ERROR empezara
a parpadear y el codigo de error "6508"aparecera en e! disclay de panel de control. Una falla en
la memoria de trabajo usuaimente es el resultado de descargas electrostaticas o fluctuaciones en
la linea de alimentacitn de la impresora. El cperador podra continuar la operacion presionande la
tecla de CONT. Los valores originales serdn cargados en la EN-180 en lugar de ios valores
programados por el usuario. El operador debera, por [o tanto programar cualquier funcion
discreta o de vaior a los valores usuales y reanudar la operacion. Si el error persiste l2 imgresora
debera revisarse tan pronts como sea posible para corregir Ia falla.

5.5 DIAGNOSTICO

La tabla 5.1 provee los procedimientos para diagnosticar la impresora a nivel del
operador. Para diagnosticar la impresora el operador deberd localizar el problema de Ia
impresora en la tabla 5-1 y efectuar la accién correctiva bajo los procedimientos dados. La
impresora deberd ser revisada para una operacion apropiada entre cada paso de accion
correctiva. Si la falla no puede corregirse usande los procedimientos descritos en la tabla 5-1 , un
técnico caificado o directamente el departamento de Servicio de Intelecsis debera proporcionar
servicio a la imprescra.

PELIGRO: El operador debera descenectar la impresora de la alimentacién de C.A antes de
realizar cualquier accién correctiva que requiere trabajar dentro de la impresora.

TABLA 5-1 DIAGNOSTICOS

SINTOMA - ACCION CORRECTIVA

Después de encender la Impresora, la * Asegirese que el cable esté incertado en el
imprescra aparece muerta. (no hay ruido en la | receptaculo de C A,

maquina, no hay movimiento de la cabeza de | - Asegurase que hay energia en el recepta-
impresién na hay luces en el panel frontal. cule de la pared.

- Revise el fusible de linea de la Imprescra.
Un fusible fundido es una indicacidn gce proble
mas mas $arios.

Después de encender la impresora la impre- * Presione la tecla de RESET

sora produce el sonido normal, pero el LED - Revise si el pin 16 del conector esta inserta-
de ENCEN no se ilumina. do en el conector del panel frontal.

Apague la impresora e inserte ef pin 16 del
conector si éste no asta conectado.




SINTOMA

ACCION CORRECTIVA

Despues de encender la impresora la
cabeza de impresion se mueve erréneamete

Cuando se enciende la impresora la cabeza
de impresion se mueve a la derecha y se
detiene.

Al encender la impresora [a cabeza de
impresidn se mueve a la izquierda pero no
se detiene al llegar llegar al margen izquier-
do (por ejemplo el carro choca contra el ex-
tremo izquierdo).

Cuando la impresora se coloca enlinea, [a
cabeza de impresion se mueve pero no
imprime.

Las agujas de la cabeza de impresion se
disparan pero no imprimen o imprimen muy
ligero.

Inconsistencia en la formacion del caracter
(impresidn de los puntes clara y obscura en
forma aleatoria).

* Apague la impresora y asegGrese que los
cables de atraccion esteninteractos. Revise
queno haya maternales extranos (como
lapices, etc.) en la impresora. Manualmen-
te mueva la cabeza de inpresién de izquierda
a derecha y revise que el movimiento sea
constante,

- Efectie un default reset (ver parrafo 5.3)

* Restos de papel o suciedad bloguean la luz
en el sensor de margen izquierdo. Limpie
cualquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen 1zquierdo esta defec-
tucso. Esle senseor debera ser reemplazado
por un tecnice calificado.

- Revise el cable de impresidn y asequrese
que esté conectado a ésta. .

- No se ha instalado el cartucho de ¢inta, ©
habiéndose instalado esta muy usado o la
cinta esta rota. Instale un nuevo cartucho de
cmta.

- Retire el cartucho de cinta y revise el me-
canismo de avance de cinta moviendo el ca-
rro y abservando |a lengueta para verificar
que gire en sentido contrario a las maneci-
llas del reloj.

* Use la palanca de ajuste de |la cabeza de
impresién para acercarla al papel.




SINTOMA

ACCION CORRECTIVA

Cuando se coloca en linea, la cabeza de
impresidn no se mueve o no imprime.

Imprime sobre una misma linea en forma
intermitente (omite el avance de linea)

El papel no avanza hasta la posicidn apropia-
da del tope de la forma.

El papel avanza continuamente cuando la
impresora se enciende.

El papel no avanza cuando se envia un
comando de avance de forma.

El papel se rasga

* Asegurese gque el indicador de LINEA esta
encendido. Presione [a tecla LINEA si el indica-
dor no enciende.

- Asegurese que el cable de comunicacién esté
perfectamente unico a la impresora y al compu-
tador.

- Revise la programacién de FUNC 47 (debera
programarse en cero}.

* El caming del papel esta cbstruido. Limpie
el camino del papel. No debera pasar por las
esquinas de un escritonio, orillas de la caja
del papei, etc.

* Revise |la programacién de las funciones 2,3y
39.

" Se ha enviade un gran numero e comandos
de avance de iorma desde el computader.
Presionando ia tecla de RESET debera dete-
nerse el avance de papel.

- Latecla de F.F. 0 AVAN esta pegada. Trate,
presionandola, de liberarla.

* Los traclores de formas estan demasiado
cercancs o demasiado alejados. Ajustelos de
acuerdo al tamafic de la forma usada.

- Los agueros de las formas no estan alinea-
gas (Lzaoizguierdo con respecto al lado ce-
recino)




SINTCMA

ACCION CORRECTIVA

El papel no se desliza apropiadamente cuan -
do se alimenta desde el frente,

La cabeza de impresion rasga el papel en el
lado izquierdo

La cabeza de impresidn rasga la orilla
derecha

La primera linea de impresidn esta en el tope

La imprescra produce una estrecha columna
de impresién

1
El led de PAPEL permanece fluminado o con-
tinua iluminado después de que la impresora
ha operado por un corto periodo.

* Si usa fermas multiples, revise el grosor.
No deberd exceder de 6 {original+ 5 copias).
- El papel tiene un dobles abajo en la crilla
que evita que haga centacto co la guia de
papel.

- Doble el papel hacia arriba para resolver el
problema.

- La ranura de alimentacién de papel esta
cbstruida -lmpiela de cualquier suciedad.

* Mueva la forma ligeramente a la izquierda
de tal forma que {a orilla de la cabeza de im-
presidn no abandone el papel. Ver parrafo
1.6.1 paso 4 para colocar el margen :zquierdo
en ej papel.

* Programe el margen derecho (FUNC 6, ver
parrafc 2.4.4) de tal forma que la cabeza de
impresidn ng abandone el papel.

" Revise la programacién de las funcicnes 2,3
y 39. Mida la longitud de la forma en puigadas
El valor para la funcién 2 es el numero de
lineas por pulgadas multiplicandolo por la lon-
gitud de {a forma. Ejemplo:

Con la funcidn 39 programada a 6 lineas/1pulg
x 11 pulg. = 66 lineas. 66 es ei valor que
deberé tener la funcion 2.

" Revise la programacién del margen derechc
e izquierdo (FUNC S y 6 ver parrafo 2.4.4)

El papel es demasiado delgado. El papel
translucido permite que |a luz pase al sensor
de fuz Use papel grueso o programe fa FUNC
40 en 1

-



SINTOMA

ACCION CORRECTIVA

El papel no avanza.

La impresora imprime datos erréneos.

La imprescra engancha la cinta.

Na existe comunicacién con la impresora
usando la interface paralelo.

PRECAUCION: Cuando la FUNC 40 se habilita
se debera atender en forma constante la impre-
sora para evitar que :mprima sobre la barra de
Impresion.

- St el papel no cubre el sensor de luz.

Mueva el papel a la 1zquierda y reprograme los
margenes zquierdo y derecho.

(FUNC 5y 8, ver parrafo 2.4.4.).

- Las perforaciones de la forma pasan sobre el
sensor de luz. Mueva el papel a la izguierda y
reprograme los margenes izquierdo y derecho
{(FUNC 5 y 6, ver parrafo 2.4.4.).

NOTA: Después de emplear la accidn correctiva
presicne el botén de CONT. No ejecute un
default reset.

- Si el fotosensor esta defectucso deberd ser
reemplazado por un tecnico calificado.

- Aplique un default reset. (ver parrafo 5.3)

- Revise la velocidad de transmision. Aphigue un
default reset. (ver parrafo 5.3).

- La cabeza estd demasiado cercana al papel.
Use la palanca de ajuste de la cabeza de impre-
sién para moverla alejandola del papel.

- Revise la cabeza de impresion para chservar
s! existe alguna aguja demasiado afuera.

- Revise la programacion de [a funcion 59.




MANTENIMIENTO DE PCS’Y PERIFERICOS

PARTE II

6.- MANTENIMIENTO CORRECTIVO
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et toomeasiane toed s grooud umlllnlllv for )]
vhen or less betweon the externd pmmld |n|| sl |I|L
Lamne promnd. .

b, Fhe cond ser shoubd be the appropeiate malded type as
specitcd i the pasnes catalog of 1his manuil.

¢ losulation mast not be Taved or worn, : -

4. Remove the back panc! [rom the sysiem unit. (if applicable).

. . 1 -

5. Remove the cover monnting screws, and iemove the cover,

. Cheek for any obviows non-10M alicrations. " Use good ’
judgement as to the salety of any non-HIM allecations

- 7 12

7. Check inside the unit Tor iy obviows unsafe chmlllium. such

st ot filings, conlanmmnation, water or ullur ligguinds, ™ @ @
sipas of the on simobe damape 11.
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How to Use (his Maintenance Library Preface

This Hardware Maintenance library consists of three major
disgnostic tools; a twa-pant set of diagnostic manuals and

At.l‘m"“d Phagnostics diskettes. @ @ This manual provides the infarmation needed to di:u_:ruw::J :Imd ]
The Hardware Maintenance Reference mannal describes diagnostic repair 1M Parsonal Computer ptnd‘llrl\ R.l.':t\'L'I!; .s{mul dl;l“cl
procedures and their use, fichd replaceable st (IFIRUY remaval received training on 1M Persanal ¢ "'"'“"”‘ Dl"‘h mf" n'r\'-al o
and repliacement procedures, and provides peoacral infonmantion Fanaiar with the Triplent Model 310 Multinctertor cquivaieit
ahom the sysicms, Onee the reader bas become familiar with s L. . s seelem sprecilie
coment, the Hardware Maintenance Reference manual is no longer 1 he manual is divided into two major l.-'l'tl“"_l.'-f:- * e

' required om each service call, I can he kepl in a convenicnt place information and Personal Computer fannly diagne-t .

and uscd as needed.

The system specific information is identdicd by

The Nardware Maintenance Service manual contains alt necessary and organized as lollows:
information to diagnose a [ailing system. Maintenaoce analvis . . . dures
proceduces (MADS), jumper positions, switch settings, and the : . "GTART" is the entry poini for all dingnostic procedure

parts catalog are in this manual. N o o |
' "JUMPERS AND SWITCH SETTINGS™ coatains jumper

Additional options may reguire npdates 1o the manuals. The positions and switch sehtings for the system vt and

Hardware Maimienance Reference manual provides an area in the supported oplions.

back of the manual 1o file the updates, Each section of the 1 @ \ L. . ) e
Hardhware Muamitenance Sevice msinal (witly the exception of the (N i "PARTS (_‘,\T,\I,()_(;' contains lllu‘.trnllnns':‘lnd past numbers
MADs) has 3 designated upnlate arca. The MAPS are sequenced /- ol fickt seplaceable vnits (FRUs).

by number and can be updated accardingly. B |
y ’ N Step-hy-step instractions 1o isolate failing FRRUs are located in the
The Advanced Diagnostics dishelie is designed 1o be used with SBIAGNOSTIC MAPS” section,
the MAPS 1 .
Related repair information can be (ound in the Hardware

= Test cach area of the system Maintenance Reference manual. Operating instructions are |-n the
7 Ginde to Operations manual Deraded hardware and merface
« lIsolate problems to specilic arcas of the system through the information is in the Techmecal Refereme manual.

usc of ¢rror codes ] | '
The term "Reference manual” as used in this manual, refers o
* Verily carrectinstallation and operation of the system. the Hurdware Mainienance Reference manual.

Onhher functions of the Advanced Diagnostics disketic are
described in the Haerdware Masntenance Reference maoual, @ @

.

v Manufaciured by the Toplen Cogparatson, Bluthion, Ol 45117
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MAP 0000: Start (PC, X', Partable IC)

Thus is the catry pent lor auidmenance amalvas procedpees
(MAERS) Fhie MAPS will hedp you determeme the Tahing held
peplaceable wnit (RU)

I e Advanced nlilg'llll\lil‘\ propam ot ek [o test |MI’_|' [1E1:Y
pronducts Now-HEM puaduc s prototype cards o avedified
aptions o pEve Babse eoors andsnvalid sedem responses

Ad voliages i the MALS aee posinoe sidess stherwse speaihiced.
oo

Heloie vou begany

Powes ol ilie sastlem
I waane alb comncectors are nedled conred ey

et 1 ) -

F-osue abl jreenpoe il cwitctio care st crageetly

Nute:  asere the Pertable Peoanat £ ampmer
FIS 230 Ve selecton satehos st fon the vedtaee
avinlable a the outler.

- Bwert the Advanced Dagoosties diskette nladir ¢ A
- Power on the svsiem,

IS UVNE FOWER SUPPLY FAN RUNNING?
Yes  No

I

LU D

Gota Siep 035 it MAIY

)
- Listen carclully for any aadio responses daring: the poawer-on

sell west (POST), ;

J-
D YOU HEAR ONESHORD BLES AL LI D O .

ros”?

Yeu  No

| (Step - conlinies) =
o=
}.\
™~

Sk 0, N, Partabile PO o
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004
Gio 1o Step 006 in this MAP,

005
Gio 1o Step ' 10 in this MAP.

006
(FFrom Step 004 in this MAP)
DID THE MESSAGE (RESUME = "F1" KEY) APPEAR ON
TUE SCREEN?
Yes No
|
a7
Go 1o Siep 052 in this MAP.

008
- Make a note of any error messapes on the screen.
- Press the Fi key 1o contime.

DID THE. MESSAGE (RESUME = "F1" KEY) GO AWAY
WHEN TIHE FI KEY WAS PRESSED?
Yes No

I

009

Go o "MAP 0300, Keyboard Stane "

olo

(From Step 005 in this MAP)

DOLES THE ADYANCED IMAGNOSTICS MENU APP'EAR?
Yes Neo

ol
Go 1o Step 053 in this MAP.

0112
- Select 0 (SYSTEM CHECKOUT).

Note: Depending upon the options instatled in the
system, gqiestions about attached devices may appear

on the screen, Press Y or N as reguired, then Enter.

(Step 012 continues)

-2 Siaet (IMC, X1, Portabile PPCY

~

© O

0112 (continued)
DOES THE INSTALLLD DEVIES NIENUE AP AR?
Yes  Ne

3
Goto Step 037 in this MAP

014
- Compare the dist to the options instfled ssade the system.

Nate:  The Installed Devices st displays only those
devices supported by tas manwal 1Eadeviee » nussinp
from the st and s por supportcd by this manual, press
YOS THE INSTALLED DEVICES LIS CORRITCTD
then Unter 1o contmue the doaenostie tests G o

Step 025 in this MAIY

DOFS THE INSTALI LD DEVICES LIS CORRECT Ly
IDENDEY HIE DEVICES INSTALLED INSIDE THE
SvSIEm?
Yos  No

|

01s

Gao o Step 017 in tus MAP

016 .
Go o Step 025 in this MAP

07

(From Step 015 in this MAF)

Follew the instoucticns on the seeeen saud attempt fo correct the
Installed Devices list.

Note: A 199 coror indicates you answered "No™ 1othe
questini about the fnstalled Devices st Disreeand the
Creor.

COULD YOU CORRECT THE INSTALLED DEVICES LIST? :
Yes  No N

| .
l (Siep 01K conlinues) !

vealT

-

St 1, NV Partable 1°C) 00

N

-
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018
Galo Step 020 i 1his MADP.

019 :
Go to Siep 025 in this MAP,

020 : !
(1-1om Step (HK in this MAP)
s THE 1)I'll( N MISSING FROM THE INQTALI LD

DEMICES LIST? .
Yen Neo : .
I ' f
021 .

Press ¥ (IS THE INSTALLED DEVICES LIQT :

CORRECT?) then Eater o continue ihe dlapms'llc teats.

Go o Step 25 in this MALY ;

022 : .

- Make sive all switches aad juarpees are set correctly for the
missine aphion e sore to check the sesten boiird switches as
woll as Hie opuon’s swylg hies amld umpes posiions.

ARV THE SWITCHES AND JUMPFRS SET (OI(RI T \"
Yes  Na
I g .
0z}
ltesct any incorrect jnmper or switch settings, Go o Siep
(R o thin MAT 1o verily system agierating. "’

024 )
Go 1o the appropriate MAP for the minsing Jevice,

Nate: I you are unable o find the MAP that.
cuyrresponds 1o the device, you have an [IM device with ity
own service manuab vt a device not \llppmlt.(l by M

diapnustic tesls.

)

UoStat U N, Pannsble 17C)

a5
(reom Steps G, 016,019, and 021 in Uis MATP)
- Follow the mstracions on the soeen tosan the tests onall
devicer Ulse the (RUN TESES MULTIPLE TIMES) optien
DID YOU RECEIVE AN ERROR MESSAGE?
Yes No
06
Go 1o Step 02K in this MADP,

07

Caos to the MAR indicared by the crvor conle Por example i von
receive the crror conle 7X X, go i “MAPR OTOO Math
Coprocess ™

Nate: I vou are unable 1o biod the MAP that
L‘lec"\pl‘l‘.ti-. 1 v eepor conde von hae o HANY ey e
with 1s ow o service il o a devee got supported by
INAM duapnostie fests

028
(Fram Step 02600 this MAR)
DI THE SASTERCHECROUT MENU a\l'l‘l AR AL VL
ENB O T STING?
Yesn Na
|
0ur9
G to “MAP 020 Power Sttt ™

0
THD YOU NOTICF, ANY FAILURE SYMPPTOMS?
Yes No

|

{[L)]

Guoto Siep 033 an this MAP

axz2
Golo Step 05 in this MADP

St 4100, X1 Poaiable I'CY i,

0T

v



ey

033 l
tLiom Step 03 an this MALY) S tomas
DIDTIF CUSTOMER PROVIDE A SYMPTOM?
Yoo Na

I

034

Ga to Step 034 in this MAD,

(AR :
Goto the MAP for the suspected Tailing duevice.

* A e m——— SO A = bt m = mwTs - A WA T fw e

036

(Fram Step 034 in this MAT)

The Advanced Drignostic tess have Tinished withouwt detecting an
crior. '

o I you arc still expericnving a prablen:
= Chech all switch sertines
—  Check all fumper posations,
- Uhedk all cables casd cnnecns bor proper msbdlitwn
—  Ruhe Adbvancod Thoemostw tests onnall deovices Ulse
the (RUIN TESES ONEVIDWE) opoon, L you seceive an
conr, go Lo the MAP mdicated by by the cnor code. Var
example, f you recene the ciran code 7XX, go 1o "MAP
0700: Maith Coprocesso. ™
« Il you are experiencing a problem with a device not supporicd
by this manual, refer o thal device s service manuat for

special lesting inatructions.

« I you suspect anintermittent prabiem, star an crror log. M
you accd mstructions, reler 1o tie Relerence manual,

shcttp b ST A N Peaalds ey

;

07
(Urom Svep 01w this MAEY
DID YO HECEIVE AN FREOR MESSAGE ENDICATING A
DISKREITE READ FRIOR?
Yes  Naoo
I
(IR
Coon to Step DG ap this MAT

[1RY] .
Gion o URIAP OL0O- Driskentie Dhine St

40
(oo Seep O3 in thas MATD
1S AMATIECOPROCESSORINSEAFLTDIN VHE SYSTE AT
Yes  No
|
[{N]]
Cor o RIAT N0 Kevhoand St -

042

= Paeer oft e sestem amd remeve the niatly coprocesson

- Meea ey o Hhe seslend

= SUc SYSTITM CHECKOU L), .

DOES LHE INSTALLED PEVICES AMENU AP AR?

Yes  Na
[[FR) )
Rewstall the math coprocessar thea go to  NAT 00
keyhoand S

044
- Replace the math coprocessor and the XOSK processar 10 tha
docsy not correct the prablem, replace the svsteny haoard

70T

Vv

Stach A0 N Paotalde 170 ) (A

=
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M f Vi ™

045 ’ : 049 {continned? _ N
(¥'rom Step 002 in this MAP') ' i 15 THE VOUTAGE 2.4 TO 5.2 VC BESWELN
15 THE POWER CORD PLUGGED INTO A FUN(TI()NING PINS | AND R?
PROPERLY CGROUNDED XLECURICAL (lUII e Y¢s  Nao
Yes  No |
| - 050 .
046 Gao o "MAP 0020: Power Start.
- Alach the systiem to 2 functioning, prnpclly ;_rmmdcd . @ )
clectrical outlet, Return to Step (K| m |Ius MAP m usi
verily syslem operation. o It place the power supply
i
047
- Pawer alf the system ’
- Diseonnect the pnwu cord from the clectrical outlet then from
the sysiem unit. ‘

= Chech the system unit power cord for u)nlmully
(

DOES THE POWER CORD 1PAYE ()NTI'\![' ITY?

Yes No
l 3
4R L

Replace the power cond

049 : L @ @

- Reconnect the power cord. y

- Powcer on the sysiem.

S Check Jor g veltage of 2.4 10 5.2 Vide hetween \pins | 'md 5
(eroud) i the system baand power sapply conncum

Vigure L '
)
)
]
L]
4+
)
?
[ ]
.
1} 3
" )
1m
! @ @
4 —
| IR | mostom Roard Posor oty " -
; A |
! ! >
PR N1 GO XL Pt e 470 Seant (IPC XL, Portable 1°C) 0

.
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052

(From Step 007 in this MADY

Refer tr ahe following lipure amd go 1o the MAP indicated or take
the action descibed,

Nate: I vou received an error message and incorrect
andio response, use the error message as the POST Lrror
Symprom,

POST Enor Symplom:
Mo Uvep and

Action:

. MAP 0020. Power Slan
. MAP 00?0 Power Skt

lank Display
Unieadahle Display

Hnkineg Corsne MAP 0020 Power Start
Panty Check Message . MAI G200 Mcemory Start
YUY Corge . MAP0100. System Boad Slarl
Machie Funcloning
Propeily e MAP 0020. Power Slan 1

1 Long and 1 Short Beep Reptaze System Bodrd

1 Long and 2 Shotl Heeps . Go 1o Ste 054 In this MAP

| Long and 3 Shoill Beeps Go 1 S1ep 054 .10 Lhis MAP

2 Shon Beeps and

Blink ar Unteadatie
hplay

[hsdaited Image on
sy ilay

VAL dag

XEXAN XK 201 Eoren

XXXX 2008 Crror

0o bt Slep 054 i This MAP

Gar 1o Shep M9 410 This MAP
AR 0D Sysiem Doadd Start
MAP 0200 Menouy S1anl

MAP U200 tagemary Stan

301 Enor MAE ()50 Keyboad Slan
XK30V Error MAP U300 Kiyboard Sian

601 Enoe MAP D600 Dishelle Dhve Start
17XX Eveor . HMAP 1700 Fiused Disk Duve Start
30%XK Errar . e MAP 3000 PC Netwark

I E ¢ 8 7T, T - MAP 3100 Al PC Nelwork
C8000 ROM Errge_ .. Replyie Fuaod Disk Dive Adapler
CCO00 ROM Evgr . AR 3000 PC Nciwork

ROM Error ... Heplice Sysiem Board

FAXXX ROM Enior. ... .. .. Replace System Boad

Conimuous Beep . _.... ... _ ... MAI’ 0020 Power Slart

Repeating Short Beeps. - MAP 0020 Power Stan

Any Errors Hol Shown Abcve Ga 10 S1ep 062 in this MAP

Fignre 1. POST Erran

nono-10

~

Start (IPC, X T, Partable PC)

O ©

© ©

053

{FFrom Steps OV amd 032 in this MATY

Refer 1o the folowing figure and ot the MAP indheated or take

the action desarbed.

Note:

= it - ke —————

If you reccived an crror message and incorrect

audio response, use the error message as the symptom.

Symptom:

Achon.

InCorrecd Memary Sz Displaycd
Inconect Colors on Dasplay

No High Infensay on Display

Mis<ny Broken on incoirect Chasacions

on [hsplay
Distotied Image on Display
Blank silay
Uniradable Display
Flashing Curtan Only
BALIC Scicen Appedrs |
Lonils l’loqum‘lmm ed Disk
sk Bool Faiwe
Loads Piogram higm lHemote Slation
PARNY CHLCK Lo
Keyboard Prolem
Cannot fimish Diagnosic Yesls

Pnnter Pioblems

Nelwork Problems

MA O200 Memory Shart
G In Sl 0548 s (ks 1AAP

Gnalo Slep 594 in (hs HOAD

Go 1y SLirg 54 i hes, PAATY

Gu 1o St 054 i [his, MAP

Go in Siop 054 i thus Paap

Gu ta S1ep 054 i 1hig LAR

Go 10 Siep G597 i s tALD

MAFP 0600 Disketle Dirve Srnt

MAF D600 Disketle [ 40wl
1

MAP 0h00 (hsketle D Sian

MAP Q600 Disketler Th: Srare

MAP Q207 Mamory Slat

MAP 3300 Keyboard Siart

MAP 0020 Power Stan

RAoler o ihe Seonce Rtanyal ine
the Prainter

Reter 10 the Sennce Manyal Inr
the Nelwork

igure N Faituee Symploms

Start (I°C, XT. Partable IPC)

/\.

=
o
ey
>

(KH)-1 )
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I, N

Aor
‘

o™

. 054 w-f"'/'

(From Steps 052 and 053 in this MAP)
ES AN ENHANCED GRAP'ICS ADAIFTER INSTALLLD?
Yes No

|

055

Go 10 the MAP lor the [ailing disptay adapter.

056
Go 1o "MAP 2400: Enhanced Graphics Adapter

057

(From Step 053 in this MAP)

IS A MATTH COPROCESSOR INSTALLED?
Yes No

|
058
Gu o "MAP 0600: Diskewte Drive Siant.”

059

- Power off the system.

- Remove the math coprocessor from the system board.
- Power op the systew.

DID THE FAILING SYMPTOM RIEMAIN?
Yes No
|
060
Replace the math coprocessor amld the ROSY processor,

061
Rcinstall the math coprocessor, thea po 10 "MAP OGO0. Dickette
Drive Start.”™

OU0-12  Saare (IMC, XT, Partable 1°C)



062

(From Step 052 in this MATY)

Gorto the MAP ivdicated by the eeror code. For example, il you
peceive the crion code 7AN vo o "MAT 0700: Math

“
Coprocessor

Nate:  H vou are nnable to lind the MAP that
conespands o your ceror cade. you have an (1M device
with 11~ enen service manual o1 3 device ol supported by
MM diignostic Westy.

SEat 40N Parnablbe PO (-

~~

Jumpers and Switch Settings

|

Flace the hard-gabh page tabeled “dompers and Switch Setring” i
in place of this page. then discanl this page.

—

=

P

S
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Option Compatibility

Certin opnon udaptens conflicr whea vsed in the sane svstene
The Tollenving adapiers showid not he msiallod ozether mvoear

. - ‘. , syslcin unige
Option Compatshility .. ............. e e 3 @

BI0S ROM kdeatification . ....... ... e 3
Usiogthe Switch Charts ... i 4 .
5,\"-"“"_“ Board (Disketie Drives, Displays, (,:OP“)“'-'"“':- and v Stachionons (ana bk Conteol €SPCE adapier
roOsT LINII‘) ..................... P EII DRI 9 e Alermite Bieoy Svie hronons Commini aleps Al 1IN0
Svstem Board (Memory) Lo e ) arlapier. T
Memary Adiper Swileh Sels oo i
1 xtender Card Switch Settipes ... .. ... L. R A
Cluster Adlapler . Lo o oo A .., 20
Station Adbdress ..ol e 2 ‘ . .
Remote Imitial Progeom lomd oo o0 oL L. 22 Bl ()S ROM Identification
Aclapter Number 000 Lo Ll e o 22
Enlumeed Graphics '\tl:lplrr (:Gay ... L. P
PO Netwark Adapter 0 0 0 0oL A . Lo detcimme the dade of the BHOS ROM oudide o the
Asynclironous Commneacatnns Adapler . 20 Tollowso: BASIC program Daype the progeany exactlv s shosn
Boany Sviec honons € ommmcations (H‘\( ) Al |||l1 T :. .21
Lrata Acqueabion and Contiol (IIACE A ||ltu ... . M @ 10 DFF SEG=LHFOOO
Aalog Ohutpat ang . N A . T FOR X=LHETES 10 LNTFET
Analog Tapuni Ranpe .0 L ' 2, 30 PRANT CHRSIPCIKIXY),
Adapicr Nombar 0 oo oo 2' ho HEXT
Intcrupt Request URO) Level o e PR RUN
Generat Fwrpose taterface s (GEHD Adapltr R 1
Adapter Number . oL P S ¥ The date that i displived s the dite of vong EOS ROA medule
buterapt Reguest (RO evel Lo oL R P
Interrupt Acknowledge (INT ACK) Level ... ... P R |
Dirccr-Memory Access (DMA) Channel ... L. A3
Professional Gr :lpluu Comroller ... ... 0. M
Voice Commuonicatons Adapier ... .. [ 15

S
©

veOE

e s
-~

Switches (PG, XT‘ PPortuble I°C) ) Switches U, N Pannable 1

’ -
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Using the Switch Charts System Board (Diskette Drives,
Displays, Coprocessor, and POST Loop)

ing legend » s o harts i s on. — -
The Tollowing legend applics to the charts in this section P —
P sCRT &
Parah'e
Symbol Meaning Funclion
Sw Dinck | Sw. Block |Sw Bigee
] Hut Used hy thia Applcalon 1 2 b
12345614 [1234587 123455 FR
1 On/Closed Posilion O A Swilch _[1233996818 12345870 122
U Deshatte Dives I'""” srereett LT
1 O/Open Pasilian O A Swalch
b hsk ole Diye I-..-.]l ra e .....-]l
N/A Not Allowed Or Not Appbcabie I - —
2 Dt Doane [RARY E T} R MR B
A Dethetle Bives tia oo R T

Nate:  For see, aplions, (he customer must supply o ) !

informiation J correct setting of jumpers or switches. A Qrametts Derues "oa "o SITRRNY

05 rocker swa - pressthe aod ¥ sire Nui Lhsplay Adaplea B b oA s -
To set a rowker switch, p th ker down ti the desired ) L
position:, (o set i stide switch, stide the lug of the switch o the - SN PSR P DU
. . HH iy m Cuhanged Graphai< Adaptes R e PR ..
desred position. . ,m.\ @ remar ; See Note 1) 11 hoa 11
- Colon 'eaiahn 5 Adapde , ....]] .. I.‘ . ‘e ,_ll. .
Ballpoint A 140 ¥ 2% Pamoviy) '

Codgr Grapho « Adapier abad e oA cher .-
W0 20 gl | l L Il
Shde A AR T
Switch 1Molossinng Giaptue 5 - e .I -m
Contusles (Pamary) N 1 l
tAagnachroma/Poaled Ad4pler e .l l e "a - I l .

[Prmaiy See NHule 2

Math Comocessor Instatled . ]‘ dendn oa . l YRR
FAalh Copracesyor Nolt agbsnvae mpanaens
lnstaitog ] NA l

B 5 ! -n e -
POUS L gop (Alluws Nea . ‘ cean

Contnuaus Runniny)

No POST Losp taeases
@ @ iNuanmal Operaliony Hoa fia l

Notes.

1) Hthe Enhanced Graphics Ad iple 16 G0 D st o) st o thaer o e, -
Becdapley sPLIRC Syntem oA safthe-n 19 e bip 1V k0,4 | S

21 The 1BM MGnm fuame Thsplay and Ponfed Adbagstor o gl T L LN L C
Portabla Paugongl Computss J

1 o Saslche~ 1M, N, Partahle 170) Switches (10, XN, Pactabie 12O 5

. ST ' M

b
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System Board (Mcmory)

Poristile Personsl Compuler

84/25GK

Memnry Uspansinn Qphisn

e nnty mexmnry ophons

Suprottedd o the I Pebable Presonad Cumpuler:

System | 258K Cord | 64/256K | 64/256K
Aonrd Or 84/258K [ Option Optlon Opllan

Total Swilch 37::.0;“‘ Wih 102K | With 128K | With 84K
Hemony | Settngs | ey Note) | (Bes Nota) | (See i_;lolel (See Nota)

12345678 | 12243878 | 12345670 | 12345878 | v2345078
256K it | e N;A N/A NIlA u}A
azox | ffettt | wa NIA N/A IR
384K bl | Rl N/A N/A Hitt A
s [ [ o fnan] v | e
512K SHese L Tt MeA N/A HiA
S R T RTH T | T
caox [t IITUIT] wa | LTTHELL] o

Note: T U 2S56K0 Mempiy T agran-van Oiphon and Ih;l;ZSBKU

-

wity b . “'('. N,

uidable 1P}

v e

@

~

Ta usc the following chart, first find the cotumn under “Sysicm
Board Type™ that matches your svsteme Toltow thi colomn down
to the swich settings for the okl minaunt of memery in vown
system, Sel the system bosid switchies to mateh those i the
chast. Then go (o the "Swich Set” listed amd wen the swotches on
the memany adapters in your system Lhese sets of memory
adaprer switch seivings ~tart an page 1

Note: 11 memory above 544K s 1o he anstalled on
O/ GAKEY system board, the BOS ROM must be dated
10/27/%2 or later, Sce "HIOS ROA Ldendaeation ™

System System Board Typs {(Nole)
Womrd
Totsl Swilch-Serting« L fC XY
Memory 1y anaptee 16K 644 GAK 256K BAX 75AK
Swiinh Sets 12145578 12;145573 120156 7R
Tvenirh 1 ‘.ll”“ A 1 a
16K Hwileh 2 'I'I”ll oA o r
Sl H.A oA T
SwatLh 1 . "”““ "a 0o
2K fowrten 2 ML oA "
Sl Hoa HA LY
Seentc b Y ““"" A [ZIRY
“ax Switch 2 1l M A e
Sl A HA oA
Switeh | g A et tos
[T 1.8
Swilch 2 TR I R Y Hoa
Sl NaA HA MoA
MNole: The sysiem boved s wbenldos g daes aron ] oue ol LI ioghges

(Part 1 of 4)

Switches 1100, XL, Partabde 1M
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Fnhanced Graphics Adapter (EGA)

Warning:  Damage to the geaphics adapter, the diplay, or hath

prary pesult i ghese umpers ace fot m the cegredt position.

Swichas
1.2.3. angd 4
N
—
_— v "
- ». !
Frd
AT I
{ [N} al
[ G
! 1
/ L )
[ -
/ -~
- ~
-t
=7
[ [ n 2
i
\ T
- -]
P2 ~ T
. P1
Type ol Display " P
1M Cotor Ensply of " e
IR Manpeclhipnes isplyy Sarm bownd
1EM U nvden ol Cador Dy 1oane )t 1 anr

Syslem ) Systom Boad Type 7 --____—I
Tolal ;:::I‘:h I:C P( ;'r___‘
Memory ::::::':a- 16K-64K | GAKD56K GaK- 256K
_Swach Sals 12315678 12345G78 12315610
Guwatch b "” tera 1A PA
oK it 2 amnn HiA NA
el 1 FI78 L Ma
T ..ll.... -.ll-o-- u.ll.---
SN e TR T
Sl x HrA 1A
Switch 1 i ¥ MIA NiA
160K Goateh 2 LITTHE WA HIA
St o N/A A
Swatch | aoll-.:.—-_u-l Q-Il--o- ..ll....
ok [ smae Lo | o b e
Sl __"f__i A N/A
Lalih i | MIA HIA
224K Swich 2 N 7 N/A
Sel a N/A N/A
Seantch | inl---o ..ll-tt. ..jl.."
e Switch 2 v | N
oy " N7A NrA
Swilch 1 .nll-n.. ..lltt.a '..ll.‘..
00 sz Lol | SHITIN
Bt |_- l 2 2
{(Part 2 of 4}

il hes (50, N, Poriable 200}

-

s

Nwatches (170 NV Porable 1} n

N



A na i - . CRN S
H

Woan LOA s the only display adapier installed, of :;.m FOA amd g » . N
Maonochrmne Display and Praser Adapier ane insdalledl llll.‘_l l C NC‘ “’(H’k Ad d'“ tr

svsden eler o Pgore B ooosen the FOA swaiches

If an EGA iy installed with a Color /Geaplics Monitor Adapter, Jumper Positan Funchion
tefor 1o Viguee 200 et the 1 GA Switehes. " - (Ses ligure)
I P F Aglomahc Henipte Poogoam
t ; fii wi Leag ifien)
GA as g 2 ) p
Type of Desplay EGA a2 EGA . ) Nal L15e]
Alached to the Primary Seconiary : wy
:-;n:l'nc'ed Graphics Swilch Swiich . Sots Adarter o ane
- aple 1234 1234 R w7 Wteupt { ev-l 2
‘
Salg Adlapsled ok s
No [hapl.
o i A lll' ¢ w4 [ LT ITTR LN R ] 3
Manasheame Mhspl iy HH N/A” Sors Adaptre as
- Wad w7 witepndlte Adaplns
Coky Dispilay _-
140} X 21 Moy l I l ' ’ '[I g we Setg Adapier an
Color Darplay I l l ' l ii I - A Vepmyry Al yper
Hih £ 25 M) v 1 ndaides B0 o8
| anham o Lo Denliy " Audaglen Ly FOeL
{Henad 4o Roede Illl Il'l i
e . . ]
RTLUETCRIENT TR T AT I ' '! lll[ i , Nate: Do aod raatile e R un more Ihan
hoonde pere g1 L oubinr BAey e ' oap atlapier

- :_'—‘\
Type of Display EGA as EGA »s E
Allached 10 the Pumary Secondary
Colot 'Giaphics
Switch Switch =
Monsior Adapler 1334 |23§

Calor Dwuplay

130 X 205 A ] l ll l'!_'
Cedor Mwnplay

Y 1l " ’

Ny Duspd.
mr’J x.:l;a :l’m-u | l“ NZA
}
Figure 2 .
;.

Nutes: _- @ @

1. Mode selection can be chanecd by programming
1
2. A mavmum al tw o digplavs cas be attached 1o the system, -
v cabon deplay and one o hieoae display,

£1T

2 Hoha s (PC, N, Paciable 1%C) Switches (PC. XT, Poriable POCY .




PARTS CATALOG
@ Limited Warranty - THM Service Pants 2
Fhow o Use Thas Parts Catilog -t
Visgal hindex e e e s
Parts Cﬂ'illﬂg Assembiv L Sestem Uit - Extenor (5150) b
. . Assemblv 20 Svacm Uit - Pt (ST e .
Assembly X0 Svatem Uit - Pxierian £3855) 0 o0 "
Assembly b System Uil - Inteper (S50 0 0 1"
Assemhly 530 Sustem Vil - Intenor (58600 0 12
Asseanbiv G0 Svatent Uoat - Benmn §9108%) o 1
Assembiv 70§ alt Phph Pyahetie Phove Tvpe 1 . It
Asscwhlv Ko Puid Vhgh Diskeue Dose bepe 1L . N,
Accembly W Fall Hleeh Dashotte Diove Ty 2 2
Assembly 100 Faliihigh Dekene Deve Tvpe T 22
Asscimbhy T Full High Daiskene Diive Type 3 Lo
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The warranty terms and comditmns appheadde m e conntey of porchuse If’lt(‘pl fon the
Uit Maees 2l Puerto Ricab sy on ol an lIM Perwmnad Conpuier pm‘lurl are
a abibb G Hhe supphicr,

vl

Limited Warranty - IBM S@:rvicc Parts

. 1
(Applics to Unilcd States nnd Poerto Rlco) :"
T Anicrnatemal usvncst Mackhiics Corpraation wanants lllal cach 1M Service Pant
will be Trae Drom delects in material amd work arsndbip undes conditnns of notmal use for
2 gt of *N2 davs [ the date of purchase Foo BIM o 30 Aathasized TOM Pysonal
Cranguaes [voaber, Sapview Pans will s by sevemdinaned w2 new pans Shaukd aa 1A
wnne fan f e faee from deloves i NIT T vnulmamlnp durning the ) alay
warfay pusnal, IR0 wall, ol its optuss, sopar oo replace thin Scrvice Parl 3 uo dharge n
the United States or Pocetor Rico Al replaccd Sercae Parts'will become the gsopesy of
HEAL Db duouted woarraony dews et mchsde werowe to repait damage 10 the Service Pant
sesuliong: oo accaho nl, dlnasier, meus, dhase, o9 oon-IRM :ﬂll'l'l‘:llllll'l of vhe Promdont.

H I
Lanicd Wasranty service may be abbonet by ool ening the dtlcq tive Saviee Pant duning
the Md-alay u.m.mn- o rsanl e an Auvhe iz i IR l'u\un:l Computer Deskee, on any
IR Serviee Lachanpe Ceater an iwe Uninedd Scatos o Py Rlun A dated puoad of
[LUTY RN I AL or 20 Authoges d TR Peeconal £ ampuh r Dokt must a umpany
the chomn € ontact IRRT by wiatong 10 1IN Ratenal Parts, O cnlu PO [k ﬂll
e g anth, Inudiang 440 88 L hicd sanleanagy abenin

ALE ENERENSY OR PMES B D W A RIEANEIS BOI TS SERVICE PARY
INCTLIING, T WAHRANTI S 008 ML TEXNTARILITY AND L UHTNISAS TOR A
PARTIC U AR PURPOSE ARE D IAHH DN THIRA TON T A CLRIOD O )
DAYS PHOAL BRI DAY O PUBRE AN AN NG WARIANII S Wil TN
DXUCRENS CHEIMEPL I 0 A BB AFPEY AL BEIE PHIS IVRIOD SOMESTATL N 1M
ROT ALTOW LIMETA TIONS ON How | ONG AN IMELIED WARRI\NIY LAM S,
SO LML ANOVE LIMITATIONS MAY NUHAPPLY 1O 'mn

I TINS ST HVEICY PART S DI TEOCITIVE N MALLS HIAI_\()R WORKMAN‘{HII‘
UNIM W CONTHIINS N1 HORM AL 1D ASY WARRANTED ARBOVE YOLUIR
SOLE REMUDY SHALL BE REPAIR Ot REFDACEMENT AS PFROVIDED ANOVE.
INNOTVENLWIE BRI DIARI T 1 WUV OR ANY DAMACGL S,
INC L UBING DOSE PROBFUS TN SAVINGS CHCOBIER INCIDE NPAFOR
CONSEQUE NTIAL DAMALE S ARPMING 00U T - 11 USE OF OR INABN 1IY 10
Ush SUCH PRODUUI. UVEN T IBAEOR AN ALTTORIZED IBM 1] RMOINAL
COMUPULY R AR HAS BECN ADBVISDOE THE POSSHULILY OF SUCH
DAMAGLS, O TUR ANY UL AINM BY ANV CGHER PARTY,

1 -
SOMUSTATES DONGOT AL OW THUNTTUISMON OR LIMITATION OF
INCIDENTAL $0 CONS QLU NBIAL DAMAGES 1 g CONSUMER PRODUCTS,
S THL ABOVE VT IMITATIONS (R T X1 VINOINS M.\\' NOI ALY TO YOU.

T WARRANTY GIVES YOU ML CHIC T GAL RI(-IITS AND YUU MAY
AFMY TIAVE OFHE R RIGEHTN WHIC H RMAY VARY THOM STALL: TOSIATE,

FoolPants (PO, N, Partable 1°C) '

HHow To Use This Parts Catalog

1 Similar Parts - 1 two parts are sinvlar they may be listed in
the same list, Sunidar prants are relerred w b one index
nomber but e distmenshed by the part nuomber amd
descriplion,

2 NS - When this indication appears in the ASM - INDEX
column it depotes a part oot show nin the assemblh - Thes
desigmation is gencially used lor apscellancous parts packets

3. At - This eotey in the Units column imbcates the past his o
restricted avaahihiy.

4. AR - As Reguired (AR) in the Units cotumn denaies that the
units per asseribly may vary based ppon sestem configncaton

5 ladeature - The indenture is mached by a series of dots locaned
before the pant desenption. The idenume ynheates the
relarienships of o part to the next higher assombly,

Example of a Parts List

ASH - PART units DESCRIFTION

{NDF X HURALR
1 - 1234467 Aain Assembly
-3 12 Yas08 ] « Subassembly
-2 12 14569 1 = Subassendity | US
-2 1230566 | - Subasseahly, Nan-HS
-3 1234565 R ee Detasled Pt Restrarted
- & 1234564 1 o Subasseshily

vo Detaibedd Fary

ws Degarled Pa g

e Detailed Part

- WS | 123h56) 1 « Subassemhly Nt $hown

e Dregdsbed Pary

e Detacted Pact

-5 1234562 AR |- Subassembly - Use as Requirad

Parts (PO, NT, Pt T D
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“ How to Use the Visual ladex
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1.

Turn to the

visual index

and lacate, by
{llustration,

the asaombly
containing the parnt,

2. .
Turn to the
page lor thal
assgmbly and
locata the
part visually.

3.

Using the
Index number
shown wilh
the part,
relario the
accompanying
listing to
obilain the

par number.

e apr s mem—ye ek o
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Visual Index

System Unit {5150)
Assembiy 1 and 4
Pages 7 and 10

System Unlt {5155)
Aasaembly J and 6
Pages 9 and 14

Diskette Drive Porlahle PC
Assembly 13
Page 20

Interna! Options and Adapters
Assembiy 15
Page 30

Systam Una (5160}
Assamhly 2 and 5
Pages B and 12

e e T,
lr r I'--f' r
T

Full-High Diskette Nrives
Assemhly 7. 8.9 10 1, and 12
Pages L6 through 26

P WAV
! ’
| o Ve /
[t T - “‘/
! ¥

Fizxed Dish Driva
Assembly 14
Page 29

\.
~
[y
Expansion Unit {5161} =
Assembly 16 and ¢7 fop)

Pages 33 and 34

Pares (FFC, X 1. Partahte PCY S
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Vivaal Index

Displiays

Assembly 18, 19, 20, snd 21

Pages 36, 38, 40, and 42

Keyboard (83-Key 5155}
Assembly 23, 24 and 25
Pages 45 through 48

uu-t u.!uq L fribiue
7., " v V“u\u:

z'- lllll}‘{HlLll\v'HHw%

Keybosrd (83 Key .'.I S0 & 51 60;
Aasembly 22, 24, and 25
Pages 44, 46, 47 and 48

1Ay ;'

Power Cords >
Assembly 26
Page 50

Note: Miscellaneous Hardware and wrap plugs are liated on page 53.

Parts (1'¢C AT,
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Assembly 3. System Unit - Exterior
(5155)

1
3
ASH - PAR | UKITS NESCRIFLION
1HDED NIADER
} - BESHUIN Cover Assemb by
-1 + [over
2 « Handte Asvveshly ,
3} ARGt Wby 1 r Pangl &«epmbiy,
- NS 3&as4bhD ] v Panat A< omhis K
we Panel Assombly {Pear Accea~)
+a Pangl Raqasner Xid
~ NS | A65uki39 1 « Cover and Hindle Hiardwar s Ki*
+r Fnam Pl
as Masher, friction (Qi1y 2}
e BuL, Stud {Qiy 2)
as Scvew, Shouldes nh {Qiv 21
- NS | BEShAbS (] « IBH Lah=1
- WSl Anshisg ] Carrying Nase
- NS \ Power Cotd {Sen Fower Teard Paros Lavr

Paces (IPC, XT, "'ortable PCY
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Assembiy o Systen Ut - Interior

(5150)

Math Coprocessor

to Paos 1% N Paas il 170

~

Systewn Unit = hgeds e (51

UNITS

ASh - PAK] PSP inmy
IND} X HUHBLR
6 - | | R529244 | System Board bbrB 2LGrB Py
{Pupulaled 1o 178k)
- NS | BS292 11 AR « B4KB Henory Modole
-2 B52914) ] Sprakes and Cable
-1 LIS TLY \ Cable Rareway
- LISYLYS I Cabble, Feybaoary loalernagl Syntem
-5 ] Power Tondh (Si@ tomer Lord Pa-1e List)
-6 B6nL4 1 Power Supp by
[includes Fan and Inthgematinn Lahead)
- NS | BASWELL ' e Fan, Power Supply
-1 Jee tnternal Oplanns angd Adapters
-8 | B&SLLIS 1 Shivld
L | HhGLbig 1 Dinp:d oy Avsembly
LLFLEV AN a « High Voltage hhanstormer
i R2BYYy 74 R - Yobe -
- | RoGhkG) ] Shield, Kayboard, Intrraal Sysrem
- vt | B2R%9 ) R Brightness/Caontsasl Asyembly
- 12| ReSNL7) 1 Disketie Ground Brackey
- W | ReShlkha ] Display Ascemlily Hardware Kot
« knub, Braghiness
= Knab, Cnnteast
- NS HGS'O'!‘F 1 Front Pancl Hardware Kot
= Fool Asqembity (D1y 7)
= Panel, Bumper
« Strew, Plavtite 1Quy 2]
= Panel, Keyhoard Laraerctor
« Blank Insert, Diskette Drive
» Screw, attarh Shroud Mob [ty b))
e St1rip, MWear, Foont Padel (914 2)
« Screw, Cuntrnls 40 Pane ] {Qev 2)
- NS | BAShELZ ] Sysiem Hardwire Rt

= System Board Suppoarts (D1y A1

o Strews, Skt Head ) Sam oo B (Opy 1h)

« Bumpes , Caed 1Qr, 1)
Sceew, Plastile é-m {ry K1

Mountioeg Sriem,  Diskerra {y, L)

Attachment {4 Rlank tasery

Glide, Chasse, 11y 2)

Bracker, System Buard Grourd

Spacer, Duishstte Drave (Qry )

Servm, Specab Boasiol (1, 7)

-[ .

-
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Asscmbly 7. Full Lligh Disk

Type 1

)

Pares (PO, XT, Partable PPO)

i

ette Drive

\ .
—_— *_._______/\ o —
LI

L P s -

Dishette Dawve - Type 1

Uise only in doves that have an ALV o nodang i (oot of The

seril number

Vhe secal nember is sisalde o the 1op of the

dnive.
ASH - PART UNITS {LSPEPLION
INDEX Nunpl R
7 B521%} Disbatte Divve Acsembly, Songle-Sided
- 352‘17“6 Dishavre Dre e Ascewhl,, Daadtn-Seated
- 8529226 1 e Livgsre Botal with Shield
-2 Ry2924} 1 » Lupre Lewer Ascombby
ca fune Lever Am
va Lune Jooqpemly
ws Mau-pang (1ips
b ateh Ansewh |
-3 BS?')”‘- R « Tiars 0 Seilen
- & B R c Tiwt M Stop
-5 B 220 P o Sul Mpper fam
- & LCYRYAEN 1 = Sre o Baard
-1 | 8829244 R e Mad e LSNP/ 14ORE
-1 He v n W Hpe g de puR/I0FR
-8 BL2 0 ] e Guide | Righe
+ LS YU 1 e baoear Pogneed
LU LY RPAS ' o LED Asnenlib g
B LN LY RTINS 1 e Weata Protecl Switch
- 12 ] Avruley H# « Indes Assetbls
- B Ay 2002 1 « Guade | Ll
[
o

Partn (IPC. X1, Partable ¥ 17
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Assembly 8. Full High Disketie ihne

Type 1
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START - AT

Place the hard-tsb psge Labeted "START - AT" in place of :

this pape, then discard this page.

N

MADP 0000: Start (A1)

This is the cotry pomt for alb TRM P RSONAL COMPUTT R
AT MAPS Fhe MAPS will hielp vou dotormmne the Lading held
replacesbile van (TRUD

The Advanced Diagnostics progiam s itcmded totest anh 1M
praducty . Nop-HIM products protaty pe cands o nushilied
aptions can pive falbse coors and i abd systemoesponses

Al valiages in the MASS are positive unless othoowise shown
ol
Betone you bepmn:

Power off the system,
Vnsiere all compectoss e stabiod correctlhy,
Favsuiee any jumpees oF switehe are set conectly
asure the $ 157230 Vac selecton switch s set Tog the voluare
avaifable o the outlen,
5. Venily the options are correcty set by rummng the Sevap
programy  Aller running the Setup progeam (ol vou cannet
cun the Sciop propram) continue with Step (0]

T

et 1D -

- lusert the Advinced Duagnostics diskette nno drine A
- Powger on fhe syslem.

IS THE POWER SUPPLY FAN RUNNING?
Yes No
|

002
Gu o Step 05K in this MAP

o0l
- Listen caneflully for any awhio respanses duning the power-on
self wst (POST),

DID YOU HEAR ONE SHORT BEEP AT THE END OF TIHE
IrosT?

Yes Neo
(Step K04 continues) -
i
'».-L

Ntart (AT 0y

| el
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(! rom St pPAOE2 e bl M

ool vomr o an 10 Lodlea e Perare aand b ¢ wlen
nndpared

004
Gu o Step 006 in tus MAP

s

G to Step 034 in this MAP Naote: I an coror messape and inconrect aupdio FoNIIAY

@ ovenr, ke the actommdicatod oy the cqpom mess e

006
(I'rom Step 0{)-! n "!lS MAP)_ POST Ervor: T artion
IMD YOU RECEIVE A 16X ERROR? AT r— _. Arton
Yes  No bk Dayay ‘ MRE 30 Prpens S1aet
I lli,hnl' LLTE WYIST MAIIN3D Pawns St
e bable Display MAL OO ' P jene S8 g
007 . i Rbactune { uniomng Proguasr, PAAR ML B :m q:,-:.r,
Goto Siep 0L in this MAT. X Lo R
“"8 1 Loy and b Shoe Meeg Repl e o Setpp Proneae
DID YOU RECEIVE A 161 FRROR? Vi oneg and P Shor Bloeps o 10 Sl 1 ha oy e 2 A d
Yes  No .
I 1 Lang and 1 Shot Deeps L TR T P,
2 Shoat Aespyn ang
2;09| Step 016 in 1his MAP vt o Alaeadabie Display (e 1o Sl 076 e < oar
o 10 slep ) i s . Ihe loaterd [asplay, Fmage (s 1ot Shee A7 ay s ome o e
1X% Fregr RAAE D106 Gl e £+ geas e e
010 PXNE KU NXHE 2L Errge AL O MY Fo Ty
N “ . . ; . " N Earon o MAP D e, e r
Ga o "MAP 0100 Systcin Board Start. XK Lot g v
. E TR AR
OV Lo PAATY (hrary [higiatian T oy n faryes
VAN i EYAE £ 00 B it 1o e [1e ae €y
ol :r::: (e LAE D WY A eleet e oe
(F'rom Step 17 in Lhis MAP) “_"0”‘: ;;gufum MAR VIO A 4 #iosanesy
.- . PP g Ay - - Thogioare oo [ pagerf e P "
DID THE MESSAGE (RIUSUME = "FI1" KEY) APPEAR ON W HOM G0N PAL Tway o e A
B - -~ - r ~rs L
Tl SCRELN? FOM U ragn M 00 ir s Sy s (1 geer
\'c\ Nﬂ W HOM ¥ X¥XXK (I() Adlapter Toylduresy VAP 0,0 ] 1y aer © -
l Continuuus 1wep WA DDA Poae e 7o geg
0l
. . . Reprating Short Beeps ..
Go o Step 071 in this MAP. MAF 0020 P Se ey
Any Ertins Mot Shown Abgve G 1o Slop R T n e 140

013
- Make a note of any crror messages on Lhe screen.

- ress the FI key 1o continue.

Figore 2. OIS Frvoes

¥
DID THE MESSAGE. (RESUME = “F1” KEY) GO AWAY ,? @ .
WHEN MHIE Fi KEY WAS PRESSED? @ 2
Yes  No ‘g -
| I X -
(Step 014 continues) A b
i 10

o

WNFTTRRS FETIU T

(HUKS-2 Start {(A)
N ' ™
(\ -



074
{From Steps 032, 035, and 056 in thix MAP)

Find your error in the following ligure and 1ake the aclion
indicatud. {

Sympiom: Actlon: !

Incorrect Memaory Size i
Displayed Dunng the POST ... ... .. ... ., MAP 0200 Memojty Stan

Dvaplay Problems r '
Incourect Coloes ... ... e iaaa, Go to Step O75 in thus MAP
No High Intensdy. .. .. . .. ..Go o Step 075 in s MAP

Missing Broken. ae Incomect Charactars. .. .. Go to Step 075 bn lhis MAP

Bank OusplayDark) ... ........ ..... _....006SIep 075 In lhis MAP
Blank Display{Baght).. ... ....... e Go to Step 075 In this MAP
Distorled image . ................. ... .. ... Go o Siep 075 in this MAP
Unicadable Display .. ......... . . ... Go 10 Step 075 in this MAP
Othey Duaplay Protdems . ...... ........... Go Lo Step 075 n this MAP
41
1
Fashng CusorOnly . ... ....... et Go to S1ep 078 in thus MAP
. :
BASIC Scieen Appaars ....... ... - MAP 0600 Disketla Drive Stan’

1 .
Loads Piogram from Fired Disk MAP D600. Diskella Dive Sian :
iy .

Lt .
Loads Pragram ftgm Remole Stahnon MAP 0600 [hshetie Drve Slan ¢

Disketie Bool Farlure MAP 0600 Dnshaué Deave Stanl -

“
PARITY CHECK MAP 0200 Memory Slait

Keyhoard Protlem | . | . | MAP 0200 Keybolatd Stant
-
Cannol Fuwsh Diagnostec Tests ... ... ... . MAP 0020° Powes Stant
Prnter Problems. . ... ety e e Reter 1o the Savica .
Manuat lo¢ the Prmiler.
Hetwork Problems ... TR Reler to the Service
Manual o1 the Nelwork
Fiwe 3. Faiture Symptomn ' N
T
.
’ I
I
b
:
| * oSt (AT e

mme o e—— | ———— —— W = T b -

s
From Steps 077 and 074 in 1his MALY
IS AN ENHANCED GRAFUICS ADAPTER INSLALLED?
Yes  No
I
076
Reler 1o the MATD [on the Lithing display adapier

077
Go o "MAPR 2400 nbanced Graphics Adapter ™

07x

(i-rom Step 074 i this MAP)

IS A MATIHCOPROCESSOR INSTALLED?
Yes  No

079 :
Goto "MAP OGO0 Diskette Donve St

080

- Pawer off the system.

- Remove the math copracessor [rom Lthe system boand.
- Pawer on the sysiem.

DID THE FAILING SYMPTOM REMAIN?
Yes No

!

081

Replace the math coprocessor

OR2
Reinstall the math coprocessor, then go to "MAP 0600 Disketie
Drive Start.”

£t

Start ALY e s

D
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083

(Irom Step 071 in this MAT)

Go o the MAL indicated by the errar code. For example, if you
reccive the error code IXX, o to "MAP 0700: Math
Coprocessor.”

Nate: 1l you are unabie to find the MAP that
corresponds to your error code, you have an 1M device
will its own service manual or a device not supporied by
UM diagnaonic tests,

TILINIAERN IR

~

©
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Jumpers and Switch Settings

Place the hard-tab page labeled “Jumpers and Switch Settings”
in place of this page. then discard this page.

(XA
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SystemSelup ..t e, P
Option Compatibility ..... e ree e -
B10S ROM tdeatilication ... ........... ‘ P |
Terminating Resistors and Switches ... ... .. e .6
Diskcite Prive . ... ... ... .. o, e .6
FixedDisk Drive ... ....... ... ... PPN 7
Power Supply Voliage Selector Switch . ..., Caee.... 8
Using the Switch Charts ... e > 9
System-Board Display Swilch ..., ...... peeeseean 10
Mcemory Expansion Oplions ... ........... pre e L
Base Memory ... ... ..., M 11
Cxpansion Memory .. ... ... ... ... e 1
Cluster Adapter .. ... oL oo [ i 12
Stabian Address . L 12
Remote Inited Program boad . ... L. . - 14
Adapies Number . 0 (Lo e 14
Inhanced Graphies Adapter (1 (JA) ....... T .. 15
PC Netwark Adopler ... .. e B N
Scrinl/Pacatlel Adapier .. L L e < 1R
Binary Synchronnus Communications {RSC) Adapter ../ 19
Data Acquisition and Control (DAC) Adapter ’.-. e .20
Analop Qutput Range .. ...t 20
Analog laput Range ... .. ... e 20
AdaprerNumber .. ... ..., . 21
Intctrupt Reguest (IRQY Level .o, .‘ ......... .22
General Purpose Interlace Bus (GPIL) Adaplcr ....... 23
Adapter Numbuer . . Lo * 23
Interrupt Request (IRQ) bevel ..o o0l 24
Interrupt Acknowledge (INT ACK) level ... ... . ;25
Dircct-Memory Access (DMA) Channel ... ....... 25
Professional Graphics Contraller ... ... oL ... 26
Vaice Communications Adapter ..........0........, 27

)

5\\:"\']“'\ (vh)- 1

4
+ .
i

System Setup

The Setup program is un the Aduvaced Dhagnostes diskette: Yo

eed 1o hnow wial oprions are instalied vy the systent st 1o i
the Sctup program.

1. Muake alist of the option adaprers mstadled i the sysiem

2. Doetecmine the type of duves installed.

o Fixed Disk Dove Ancidentidication labhel s an the front of

the drive

o Disketic e The bezel of o doable-sided (400K

diskette deive has anasterisk, the bezel ol g hiehe-capacny

(1 2M) diskette diive s not i ked
Y Lovre that afl jumpess and switches are set correanly,

Naote: I vou reecive am ceron code. trounhleshont any

crrar mdications other than 16X fiest Hothe only enor

codde you receive is LN, and you cannt corgect the Setop

progeam usng the instrue Hns on the follow lm [, o b
NMAP OIR Seare (AT)

CCT

Sadcien { V1)

Po— 7
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System Sctup

. Insert the Advanced Dinpnolsiics diskctic into diskette

drive A.

2. Power on the sysiem.

3. When the Advanced Diagnostics menu appears, select
aption 4 {SETUP} and verily that the options are correctly

sel.

The Sctup program will prompt you lor the following

inflormation:
Time

Date

Dickette Drives
Fined Disk Drives
Memory

Display

4 Switches (AT)

—~

Sct or change Lhe time.
Sct or change the date,

Sclect the aumber and type Chigh
capawity of dauble sided) installed.

Scleet the number and type of drives
installed.

Seiect the amount of base and
eapansion memory installed.

Sct the primary display if two display
adapiers are installed. Sclect the mode
(40 or KO column} if a color display is
instadled.

{

il T o TN S TY A

@

/

-

PRI - LT e - SRR o PP R bty 1% T

Option Compatibility

Certain option adapters conflict with cach other when used in the
samne system. The Tollowing wdapters shookd not he instalted
together in the system wang:

e Synchronous Data Link Control (5M31.C) Adapter

«  Alicrnate laary Synchironous Conmumeations (Alr BSCH
Adapter

BIOS ROM Identification

To determine the date of the BHOS ROM module, pan Lhe
follovaing BASIC program Ty pe the progiam exactly as shown

10 DEF SEG=LKF0O0O0

20 FOR X={HFFFS TO EHFFFF

30 PRINT CHRS{PEEK{X)});

hQ MEXT '
RUN

The dake that is displayed is the date of vour BHO)S ROIA module,

-t
oo
<

Switche~ (AT) S
. N
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Terminating Resistors and Swil@hcs

Diskette Drive

]

A diskette drive may have a tcrminating resislor or ferminating
switch. ‘ '

@

Terminating Resistor - A termsinating resistor must be instadled
in diskette drive A, Dickette drive B should nol have a

terminating resistor installed.

Terminating Switch - 1 a diskelic drive is equipped with a
terminating switch instead of the ierminaling resistor, sct all
switches on disketie drive A (o the Oa position. Set all
switches on diskette deive I3 to the Off pm'ilion.f*

Note:  The terminaling resstor may appear in a;ldillcrcnl
location on the drive. 11 so, an idennilying label will be
attached o the terminating resistor. '

ches (AT)

AnARAAGA

Fixed Disk Drive

Terminating

T termunating resistor nst be installed on fived disk

In a system unit with two (ised disk drives, remove the
tesommating resistor from bixed disk dine 1Y

The teominating resestor may appeast mashifferent
location on the dove, {1 sean ideaidvine Tibel will be
attachcd 1w thie lerminating ressior

i L - H
E : T 1 'Bottom
H ) View
i

Switches A1)

1
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Power Supply Voltage Selector Switch

The voliage sclectar switch is focated at the rear of the sysicm

vait power supply. Itmust be set four the vohiage preseat at the
¢lecurical outlet.

Switch Paosltion | Vollage Range

115 vVac 100 10 125 Vac
230 vac 200 1o 240 Vac
- @ o e
o=
Ym
[—)
—
[

286

A NSwitvhen (AL

—

\
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Using the Switch Charts

The following legend applics 1o the chians in this seenon,

® @

Symbot Maaning

Nol Used by thas Bpphcatan

1 On/Clnsed Pasition of 4 Switeh

l T OILQpen Posninn gf a Seeteh

N/A Hot Allogwed L HiAL Apnhealyle

Note:  For some oplions, the customer must supply
information for correet settng of pmpers or switebes

To set a rocker switch, press the rocher down o the desired
position, teoset a shde swaieh, stude the Tuge of thie swineh o the

@ @ desired position,
y

Ballpoini

Swmitches (AT 9
N

-~y

w

!

£

[ Y-



O ' N

System-Board Display Switch

I your pronary displiy adapter s a:

«  Monochrome Display and Pranter Adapter - Sei the display
switch to the rear of the system

o  Cuolor display adaprer - Sci the display switch Lo the front ol
the sysleny,

Monochrome [Maplay Color Display

Swilch

S ) I] ]'::‘[_-—| i

P
-
[

L g
i
I
| i lunlglfi}r,
____________ L 22
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DIAGNOSTIC MAPs

MAII 0020: Power (1) ... e e

@ MABPOO20: Power Siant oL oL L.

MAIL" 0020 Power (A1} . e e

MAPR 0100, System Bowd Sttt 0 L
DIAGNOSTIC MAPs ' ) MAP 0100, '\z:lt::: Board Ill'( Voo .

MALD (00, Svstem Boardd (AT . L0,

o

MALP Q200. Memory St 0000 oL
s ‘ . MAP 0200 Memory (FCY Lo e
MAP O200 Memorv (XTY O 00000 oL
i MAP 0200: PC Family Py pansion Memory .
MAP 0200, Mcemory (A'T) e e e
MAP 0300, Keyboard Sty L0 oo
MADP OMK): Keyboardd (Y 00000000 L
MAPP MG Keyboard (AL} .00 0 L
MAP (00: Monochrome Dhasplay and Prinies
Adapter oo oo L
MAP a500: Color/Graphics Montor A(l.nplcr .
@ MAP OGOO. Dhiskette Pove Start .0 0L
MAEP OGO, Full-thigh Diskene Drive L L L
’ MAP OG0 Dhsheute Dove tPonable PCy
MALE OGID: Dishette Drive (AT)Y .00 .
MAL OTO0, Math Coprocessor ..o
MAP G0 Parallel Pon St Lo

MAPF OO, Ponter Adapter _C oo 0L L
Place the hard-tab page labeled "DIAGNOSTIC MAPY” in MA QUN: Serial/Parallel Adapier - Paratlel
place of this page. then discard this page. Porl ... .. o
MAI® 1K) Altcrnate Scnal/P.lr lel Adapter -

v Parallel Poet ... ... ... ... .. e
MAP HIOO: Scrisd Port Stam ... ... L. L.
MALP 1100; Asynchronous Communications
Adapler ... oL Lo oL L
MAP 1100, Seriat/Parallel Adupier - Scrial Pon
MAP 1200: Allernate Seeil Port Start ...,
MAT* 12(0): Alternate Asynchronous
@ Communications Adapter . ... . . ... ...
MAPR 1200): Aliecrnate Senal/Par: |IIcI Ad'lplcr -
SeeiabPort L

Diagnaostic MA

an20-1

002041
Hn20- 4
I
H1060-§
(-
§2000-)
O]
H2n-1]

S A00-d

0200-4
(U]
(RIS
TR

141
Hs00)-)
Oaimn-|
QG000 -
6003
M-
H70M)-)
O9ai-|
00)- |

M- |

JH)- }
11

(NILIN |
111M)-]
1 2UH)- 1

§200-1

1200)-}

1311
*—L

)
)
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MADP 1400 Graphics Printerc . CLL o
MAP 150 Syachronoas Data )ik € unlrul

(SDLCY Commumcations Adapter ... .0 1500
MAP 1700, Fixed Disk Dvive Seane . AU TR
MAP 1TO0: Caixed sk Drive (0 .00 F700-)
MAP 17O, Fised Disk Drive (ALY L0000 Finne)
MAD 1800, Expansion Unit ... ... ... ... .. I Kth)-t
MAD 2iHH: Binary Synchsonons

Communications (B5C) Adapter . ... ... 2000
MATE 21K Aliernate Binary Synchronous

Communications (Al BSNC) Adaptee . 00 L0 21004
MALP 2200, Cluster Adaprer .0 oL L. 22y
MAP 29000 Enhanced Grapbics Adapier 0 L 2d004)
MAP 204); Color Printer . .. L L R
MAP 30K, PC Network Ad: |pl|.r - .. Anon.|
MAP 3808 Aliernate PC Netwark Ad: ||‘m.|' L Nno-y
MAP 330: Compact Printer .. ... ... .......] RTINS
MADP 1600: 1IBM General Purpose Interface o

(GIIBY Adapter ... .o o RIERI |
MAP 3800 1M Data Acquisiion and Contenl

Adapaer oo Ixno.|
MAE 3900 TIIM Professional Gr; tplm.-.

Conueller 000 o000 Lo Avnn- |
MAT 7100: Voice Comnmunications Ad: |plu R [N
'-mpph-muuul MADPS:

N00-2  Diagoosiic MAP,

(S ¢



MADP 0020: Power Start

Symptom Fyplanstion

Conditions That Could Cause D his
Symptom

Yaou have entered this
MAP becime vou
were unabie w
camplete the 1"OST,
you have been
dirccted here from
anothwer MAT or yon
suspect A power
problcm.

o The power supply is faling,
= A disketie diive is failing,

o A [ixed disk diive is failing.
» An option adapter is failing.
« The system board is Failing,
« The math coprocessor s Nailing.
« The speaker is failing.

601

FFind your sysiem type in the following higure and go Lo the MAP.

indicated,

Systam Typne

MAP

Fersonal Comgaaler
Personal Compuler X1
Poravic PC

Passonal Camputer AT |

MAF OO Power (PC)
MAI» QD20 Priwes (PC)

MAP U020 Pows (PC)

MAP Q020 PoweriAl)

Fywre 1.

Nuystem ldentifivalinon

Poser Start

O -1

MAP 0020: Power (1I'C)

Conditions That Could Canse 1his

Sympram Faplamtion
: Sympiam

You have entered this |« Fhe power sapply s Lol

MAD hecause vou s Adisbhente dive s Failing

were unabile 1o «  Adnad disk dine i fanhing.
complete the POST, « A ophion adapter is Lading
yvou Lave been o The svsiem baard w fGahing
directed here from « The mab coprocessor s Loding.

imother MAP, or you .
sivpreet a power

The speaker w faihing

problem.

o0l

- Power off the system.

- Unplog the power cord of the system unit (and expansion wait,
i attached) ram the cleetncal ontlet

- Pasconneet the keyboard aml any external devices, exeept the
prmeny display Gaond capansion un of otached ) foom the
system unil. '

= Plug the power cond of the system unit (and cxpansion vl
altached ) wito the elecineal outhetr

- Power anthe system.

Note: A 301 error may vecur if you disconneated the
keyboard, Phseepand this error.

MDD THE SYMPTOM REMAIN?

Yes Na

|

ol

CAUTHON

Power off the system beflore connecting any desice.

- Connect the external devices o the system unit, one
atime,
(Step VO2 continues)

s
(O

tw

PPuwer (IPC) 0300 |

N




002 {continued)

- Powcer on the system alter connecting each dcwcc
Repair or replace the deviee that causes the failure to
relurn. |
L

a0y ‘

- Power off the system, L

- Conncct the keyboard 10 the system unil. !

- Disconnect the expansion unit cable (if attached) lmm the -

system unit.

- Power on the system unit;. do not power on the expamlon unit.

Note:  An IROI crror code may appear if you,
disconnccied an expansion unit. Disregard the error
and continue with the POST.

DID THE SYMPTOM REMAIN? i
Yes No ]'

|

004

Go 1o Sicp 039 in this MAP.

005
- Check lor a voliage of 2.4 10 5.2 Vdc between pms 1 and 5
(ground) at the system board power connector (Fi l]_..ure I |

Figure 1. Syviem Board Power Conncctior

o
0020-2. i .2C)

@ @ 007

005 (continued)
DO YOU BAVE 24 TO 5.2 VDC BETWEEN PINS 1T AND &7
Yes No

I
006
Go to Step 012 in this MAP.

- Check the system hoard power conncctors for the correct
voltages (IFipure 2).

Yoltage (Vdc) Plns
Minimum Mazimum —Lesd +LlLead
+ 48 + 52 5 10
+ 45 + 54 9 6
+115 4126 ? 3
+108 +129 4 8

Figmwe 2. System Board Voltages

- Check the diskette drive and fixcd disk drive power
conneclors for the correct voltages (Figure 3).

Volitage (Vdc) Pins
Minimum Maximum -lLead +lead
+ 48 + 52 2 4
+115 +126 K] 1

Locating Rib

234

N

Figwe 3. Diskette and Fixed Disk Drive Power Comnectors

ARE ALL VOLTAGES CORRECT?

Yes No
|
008
(Step 008 continues)
[y
-l
o

Power (IPC, A20.3
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008 (cof ucd)
Replace the power supply.

009

- Power off the system.

- Disconncct the speaker cable from the system board.
- Check the continuily of the speaker.

DOES THE SPEAKER HAVE CONTINUITY?

Yes No

|

010

Replace the speaker,
o1l

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 pracedure.

- Power off the systcm.

- Remove the power supply conncclor from one of the drives.
- Powcer on the system.

DID THE SYMPTOM REMAIN?

Yes No
I
o1}
Replace the failing drive.
014
- Repecat this procedure for any remaining drives.
DID THE SYMPTOM REMAIN?
Yes No ;
|
o1s

Replace the failing drive.

{Step 016 continucs)

M20-4 -Power (PC)

G rom Step 011 in this MAP)
1S A MATH COPROCESSOR INSTALLED IN THE SYSTEM
UNIT?

Yes No

|

017 )

Go 10 Step 021 in this MAP.
018

- Power off the system.
- Remove the math coprocessor [rom the system hoard.
- Power on the system.

DID THE SYMPTOM REMAIN?

Yes No

I

019

Replace the math coprocessor and the 808R processor.
020

Reinstatl the math coprocessor then continue with Step 021 in
this MAP.

021

(From Steps 017 and 020 in this MAP)

An adapler may be failing. Perform the lollowing proccdure:

- Power off the system.

- Remove one oplion 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 unlil you find the (aiting adapter.
or all option adapters, except the diskette drive adapter and
the primary display adapier, have been removed.

Note: As adapters are removed. switches may need 1o
be reset 1o maich the sysiem confliguration.

{Step 021 conlinues)

et

Power (PC) 002

>

-5



021 {(continucd)

DID THE SYMPTOM REMAIN?
Yes No

l |
021 :
Replace the last adapter remaoved. ‘
023

- Power off the system.

- Remove the diskette drive adapter from the system board.
- Power on the system.

Note: Remaval of the diskette drive adapter may
result in a 601 error code. Disregard the error and

continue with the POST. |

DID THE SYMPTOM REMAIN?
Yes No

I
024
Replace the disketie drive adapter.

F

0ls

IS THE. PRIMARY DISPLAY ADAPTER AN ENHANCED
GRAPHEICS ADAPTER? \
Yes No i

I
026 ) ) 1
Go Lo Step 030 in this MAP.

027 .
- Power off the system.

- Remove the Enhanced Graphics Adapter from the syslem
hoard.

- Setswitches S and 6 of Switch Block | on the syslem board

for color display opcration. Set switch S to the OIf posmcm
and i 1o the On position.
- Powcer on the system. r

(Step 027 continues)

0020-6 Pon. .rCC)

027 (continued) o
DID YOU RECEIVE ONF. LONG AND TWO SHORT REEDN?
Yes No

a8
Golo Slcp 033 in this MAP.

029
Replace the Eahanced Graphics Adapter. Sci the system hn.‘ml
swilches back to their original scttings.

030

{From Step 026 in this MAP)

- Powcr off the system. )

- Remove the primary display adapter from the system board.
- Powcer on the system.

DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS?
Yes No

|

031

Go to Step 033 in this MAP.

]
032
- Replace the primary display adapter.

033

(From Steps 028 and 031 in this MAP)

- Check for a voltage of 2.4 tn 5.2 Vdc between pins | and §
{ground) at the system board power connector (Figure 4 on
page 0020-8).

T

Power (PC W20-7
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.l ¥ '
LA K- RO RN

Figure 4. Systems Board Power Connectors

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?
Yes No

|
034
Go Lo Step 036 in this MAP.

038 . )
Replace the system board.

036
(I'rom Step 034 in this MAP)
- Powger off the sysicm.

= Disconnect the power supply connectors [rom the system
board.

- L:'(r:sure all option adaplers have been removed from thmsystem
ard,

- Check for resistance as shown in Figure 5 on page 0020-9.

0020-8 Power (PC)

Plna Minimum ,-\
~Lead +Load | Renistance
]
J 17 Ohms
4 17 Ohms
9 17 Ohms

10 08 Ohms
" 08 Ohms
12 | 080hms

@~k

Figure 5. Sysem Board Resistance

ARE ANY RESISTANCE VALUFS BELOW THE MINIMUM

INPDICATED?
Yes No

|

037

Replace the power supply.

038
Replace the system baard.

039

(From Step 004 in this MAT')

- Power off the system.

- Connect the expansion unil cable.

Insert the Advanced Diagnostics diskelle into drive A.
-  Powcr on the system.

Note: An 1801 error may occur. Disregard the ervor
and continue with the POST.

(Step 039 continucs)

gt

Power (PC) 0(20.-9



039 (contintcd) : Not es.
DID THE ADVANCED DIAGNOSTIC MENU APPEAR’ ’

Yes Neo
|
040 - .
Go 1o Step 043 in this MAP. @ .
041 ' “
- Run the Expansion Option tests. Use the (RUN TESTS ONE
TIME) option. 4
DID YOU RECEIVE AN 1820 ERROR CODE? s .
Yes No ; )
l § . !
042 ‘ "

Replace the extender card.

043
(From Step 040 in this MAP)
An adapier may be failing. Pcrform the following:
- Pawer off the system. :
- Remove one option adapter (except the receiver card) from

the expansion board. ! @
- Powcr on the system. : .
- Repcat the above sieps until you find the failing adapler orall :

option adapters have been removed.

DID THE SYMI'TOM REMAIN?
Yes No

|
044
Replace the last adapter removed.

045 _

- Power off the system.

- Replace the receiver card,
- Powcer on Lhe system.

DID TIE SYMPPTOM REMAIN? . : @
Ves  No ‘ ;
| ‘ ‘ .
N R ot s)

2010 ‘Pmu-ra-r\ L | 4020-12  Pawer (PC)

70T



)
046
You have successfully compleied the Advanced Diagnostic
tests. I you suspeet an intermittent problem, start an ercor
log.  you need instructions, refer Lo the Reference
manual,

047
Replace the expansion card.

' ' -
N MAP 0020: Power (AT) a

- Power (PC) 0020-11

Symptom Explanation Conditions That Could Cause This

Symptom
You have entered this |« The pawer supply s lailing.
MAP because you e The disketie drive is failing.
were unable to s The fixced disk drive is lailing.
complete the POST, « An option adapter is failing.
you have been + The system board is failing.
dirccled here from +  The math coprocessor is [ailinp.

another MAP, oryou |« The speaker is failing.
suspect a power

problem.

001

ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR
MESSAGE?

Yes No

|
002
Go 1o Step 004 in this MAP.

003
Go to Step 017 in lhls MAP.

004

(From Step 002 in this MAP)
Power off the system.

= Unplug the system unit power cord from the clectrical oullet,

- Verify the 115/230 Vac sclector switch is set lor the correct
voltage.

- Disconnect all cables and external devices, except the display,
from the system unil.

- Plug the system unit power cord into lhe electrical outlet.
- Power on the system.

(Step 004 conlinues)

-~

RET

Power (AT) 002

=



004 {continued) P
ODID THE SYMPTOM REMAIN?

Yes N .
dos | !
CAUTION -
Power olf the system before connecting any device., .

1
- Connect the external devices to the system unit; one at

a tme, until the symptom returas.
Repair of replace the device causing the failure.

006 ‘
- Power off the system. “
- Remove the system unit cover. ‘
- Reseat the power connectors.

- Power on the sysicm.
- Check for a voltage of 2.4 to 5.2 Vdc between pins | and 5
{ground) at power supply connector P8.

1

2 ‘4

3 ,

4 .

5 i

8 :

1 .

( 2 D

3 !

4 L.
System s b
Board . 8 \

Connactors

Figwe |. System Board Power Supply Connector !

PO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS AND 5?
Yes No

{
v
l 1

(Step 007 continucs) .

0202 B ()

007 )
Go to Step 013 in this MAP.

008

- Check the system board power conncctors for the correcl
voltages (see Vigure 2)

- Check the diskette drive and fixed disk drive power
conncctors for the correct voltages { see Figure 3).

Note: I no lixed disk drives are installed in the
system, a power supply load resistor is requircd for
normal operation of the power supply. It may be
attached 1o either conpector PIO or P

Voliage {(Vdc) Pins
Minimum Maximum —Lead +Lead
+ 48 + 52 PB-5 P9-4
+ 45 + 54 P9-3 Pa &
+135 +126 P9-1 P8-J
+108 +129 PB-4 P92 -

Figure 1. Syuem Board Volinges

Volitage (Vdc) Plns
Minimum Masximum —Lesd +Lead '
+ 48 P 2 4
+115 +126 3 1

Locsting Rib

182 3 4

T

Figwe ). Dhketie Drive and Fixed Dink Drive Vollages

ARE ALL VOLTAGES CORRECT?
Yes No

I
009
Replacc the power supply.

(Step 014} conlinues)

GET

Power (AT - 120)-3



§

010
Power of[ l('\.yslcm.
- Set the meter 1o the Ohims X 1 scale.
Disconnect the speaker cable from the system board.
Check the continuily of the speaker.

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

o011
Replace the speaker.

012 .
- Reconncct the speaker.
Go to Sicp 013 in this MAP.

013

(From Sicps 007, 012, and 015 in this MAP)

You may have a failing diskctle drive or fixed disk drive. Perform
the following:

- Powcer off the system,

- Remove the power conneclor from one of the drives.
- Powcr on the system.

DID THE SYMPTOM REMAIN?
Yes No

|
o014
Replace the failing drive.

015 :
- Rcinstall the connector you removed in Step 013 in this MAP.
- Perform the same procedure for any remaining drives.

DID THE SYMP IOM REMAIN?
Yes No

016
Rceplace the lailing drive.

(Step 017 continucs)

0020-4  Power (AT)

017 N\

(From Step 003 in this MAP)

You may have a failing adapter. Perform the following:

- Power off the system,

- Remove onc option adapter lrom the system board. My not
remove the Fixed Disk and Diskette Drive Adapter or the
primagy display adapter.

- Power on the system.

- Repeat this procedure until you find the failing adapter or all
option adapters (cxcept the Fixed Disk and Disketie Prive
Adapter and primary display adapter) have been removed.

-

DID THE SYMPTOM REMAIN?
Yes No

|
018

Replace the last adapter removed.

019
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM?*
Yes No

|
020 '
Go 1o Step 021 in this MAP.

U3 ]

- Power off the system.

- Remove the math coprocessor from the system board.

- Power on the system, .

DID THE SYMPTOM REMAIN?
Yes No

|

012

Replace the math coprocessor. 1If this does not correct the
problem, replace the system board.

01}

(From Step 020 in this MAP)

(Step 023 continucs) =
n
o

Power (AT) 0120.5% i#



023 {conlinucd)

- Power off the system.

- Remave the Fixed Disk and Diskette Drive Adap(er from Ihe
system board. L

Lo

1
2.
- Powcer on the system, 2
Remawval of the fuxed Disk and Diskette Drive Adapler resulls m s
a 601 error code, disregard this ecror. ) - 6
; : 1
DID THE SYMPTOM REMAIN? : ‘ o o 3l
Yes No : . et
| . . ', . System 5
01‘ " ’ ' Board e
Connectors
Replace the Fixed Disk and Diskette Drive Adapter If |hal ) _
dues not correct the problem, replace the syslcmﬁboard ' Figare 4. Syuem Board Power Supply Connector
025 S " ' DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS | AND §?
- Power off the system. N : Yes No
- Remuove Lhe primary display adapter from the syslem board. ‘ |
- Power on the system. it . 029 _
Removal of the primary display adapter results in one I_qng and Replace the power supply. I that does not correct the
two shart beeps du""b the POST. problem, replace the system board.

ND YOU RECEIVE ONE 1LONG AND TWO SHORT BEEPS? 030

Ves  No ; @ e Replace the system board. 1M that does nol cnrrccl the problem
| . replace the power supply.
016 .
Go o Step 028 in this MAP. i

027 ?
Replace the. primary display adapter. If that does not correcl the
problem replace the system board. ;

i
'

028 _ '
(From Step 026 in |h|s MAP)
- Power off the system. -
- Wait 10 scconds. .

- Power on the system. k
- Check for a voltage of 2.4 1o 5.2 Vdc between pms l and 5

(pound) at power supply conneclor P8. ; . ' I i

P
b
P

0020-6 .  \T) A .\ Power (A1, .20



MAP 61002 System Board Start

Symptom Explanation

Conditions Tt Could Cause This
Symptom

You have entered this
MAR because you
were unabie Lo
complete the POST.
or you received a

1 XX crrar messape.

= The system hoard s faling,

00l

Find your systcm type in the following figure and go 10 the MAP

indicated.

Syslem Type

MAP

tersonal Computer
raysonal Compultes XT .,

Poitabie PC

Pedsonal Computer AT

MAF 0100 System Board {PC)
. MAP 0100 Systiem Buaid (PC)

MAP 0100 Syslem Duad (PC)

. MAP 0100 System BOﬂldl‘A”

Figwe . System Mentification

Secvea Waned St 0o |

RN

Y

MAP 0100: ~ysten B d

——— ——-

Sangnom

Symptom Expluation Conditons That Could € anne This

(i"t)

MAP hecane you
were wahle to
complete the PFOST,
or you receied
EXX erpn imessape

You have entered thin |+ e svsien bord s fadinge

L]

- Powes ot the sysicm

- basert the Advaneed Daenostes dedoette it dine A

- Porwer onthe system,

D FHEF POST FINISH WU
MESSAGE?
\’I‘\ Nl.

|

uo2 .

Replace the syswem buard

003
= Seledd TASYNSTEM CHECKOLT).

AIXXLRROR

=~ Run e System Board tests, Uise the (RUNTTES TS

MULVIPLE TIMES) uption

DIND YOU RECEIVE A 1XX FRROR
Yes Ne

ond

msinual,

(Step 005 continues)

MESSAGL?

You have successfully completed the Advinced Diagnostic
tests. Hoyou suspect anineemitient probiem, start an crror
log. I you aecd nstructwns. reler to the Releremwee

’—L
[
{o

Sastem Board (1"CY O 1|

N



e e L

s :

DID YOU RFCEIVE A 199 ERROR MESNSAC I
Yeu  No

006
Replace 1) wstem board,
07 '
- Refer o "MAP OO0 Stan (I‘C) " and w:nly lhc mslallul
devices,

v

Nate:  The 199 error messape indicates you answered
L 1]
No™ 10 the guestion abeat the installed durlcn bint.

MAP 6100: System ©oaard AT

Saymptom Explanation Camitions 1hat Could Canse This
Syipton

You have catered this | o The sestem hoard iy Bnling.

MAI becanse vou o bhe badeeny s Babing

were nnabl « lThe kevboand cable s Tabing

complete the 1'OST, o« Fhe keyboand s Lailing

b e e g el

XX coror messai.

Syvadoor Board (17C)

a0t

= Power off the system

- losont the Addvianced Diaenostics dishette imtoadoe A
- War it teast 10 seconds

- o on thie system

PINYOL RECEIVE A 1NN [RRO® MFSSAGE D RIS Tar
pOST®
* [y N

(121
l Gowr Sicp 001 ap thes MAD

003
Go o Step 009 in this MAP

11X
(FFeom S1ep 002 in this MAP)
DD THE ADVANCED BHAGNOSTICS MENU APPEAR ON
THIE. SCREEN?
Yes No
|
00s
Gz o "MAP 0000, Stact (AT).”

6

(Step (06 conlitues} }-J-
(%

Sustens Boad (A L)



06 {continucd)

- Mress DISYSTEM CHICKORT).

- the System Board tesis Use tie (RUN TESTS
AMULTIPLECTIMES) oplion

DD YOU RECEIVE A TXX ERROR?

Yer  No

I!UT

You have successfully completed the Advanced Diagnostic
tests 11 vou suspeet an inteemitieat problem, s an error
log. Al vour need instructions, refer to the Relesence
THIITH] S

(11}
Replhace the system baanl,

o0y
(F'rom Step 001 in this MATLY)

Find your crror code in the following ligure and 1ake the action
indicated.

Eregr Code Action

1045 Gon Slep 018 1in this MAP
1+ 161 164 Go 1 MAP GDUD Sian
101107 . Goto MAP 0020 Power
151, 168 St lo Sten Q100 P
100 103 104195,

104 109 121 152 Reptace the Sysiem Board

Figure 1. PPOST DUrroes

0o

{IFrom Sicp 009 in this MAIT'}

This error message indicates o oew ar a defective battery is in the
system.

{Stcp 0 contnues)

0100-2  Systen Hoard (AT)

—~

&

O8O (continued)
IS ANEW BATTERY INSTALLLIVIN LHIEL SYSEL A
Yeo No

ol
Golo Siep GLS i tns MAP

@ 012

= Run the Setop progoam and covreet any errors

Note: A 1GT Hattery Delecnive o New flattery
Bistalled messape appears duronge the PONT afer
battery istallation or scplaccmem

DD RUNNING THE SELUP PROGRANM CORRECT U1
I'ROBLENM?

Yes No

I

TR

Gow Step 015 i this MAP.
(LA ]

Yaou have successfully completed the Advinced Diagaostic tests
1 you susprect an intesomitent problem, siart an et log. 1 yvou
aced instructions, reler 1o the Referenee maoual.’

Hs

(From Steps GLE aond 13 iy MAT)

= Discoancet the battery from e ~ystem board snd cheek the
valtape hetiveen piny | and 2 on the battery cable conpector

WASTNE VOLTAGE AT LEAST 6.0 VIX(C?
Yes No

I

ole

Replace the battery.

CAUTION

Fire, explusion, and serere hura hazard can be caused by the
battery. DO NOT recharge, disassemblbe, heat ahave 1007
(212°F) solder directly (o the cell, incinerate, or cApone
hattery cell contenis tu warer.

(Step 017 continues)

Svatem Board (AT 010021
h N

[
[Py

[



07

Replace the system hoard, ¢ "

ai8 P .
{From Sicp 009 in this MAP) : -

Power off 1he system.
Disconnect the keyboard cable from the syslcm unit.

Power on the system. ; -
~?

DID YOU RECEIVE A 105 ERROR MESSAGE"
Yes No .

020 ,
Replace the sysiem board. MR

o9 Y
Gu o Sicp 021 in this MAP,

0zl

(From Step 019 in this MAP)

Power off the sysiem ;

Disconnect the keyhoard cable from the l:cyhmrd

Refer to Figure 2 on page (HOO-5, and check the kcyhuatd
cable for continuity.

Note: Check the continuity of wires 1,2, 4, and 5
{wirc 3 is not used). e

[

Sastem Boand (A L)

[N

Figwe 2. € untinnity (heck

DOYS THE KEYBOARD CARLE HAVE CONFINLITY?
Yes No

|
022
Rephace the keyboand cable

013
Replace the keyboard assembly

=

(W}

Sastenwt Boaed (AL O)1n



MAP 0200: Memory Start

Symp.lum Explanation

Conditions Thai Could Cause This
Symplom

You have eniered this
MAP becanse you
were unable to
campicte the IMOST,
the memory size
displayed was

« A memaory module is failing.

« A picnuny expansion adapler is
failing.

+ The system board is failing.

o The Sclup program options are
nol correctly set. |

MAP 0200: Mcmory (1 C)

0ol

When a memory Dailuce is detected dusioy the POST. &t 201 error
wiessipe preceded by a four-character crron code (XXXNX 201)

may be deplayed. This error message Lists ahout 1 second belore
beng replaced by o Parity Check messape
Wanch the display carefully and make o note of the foor-character

cirar code.

- Power off ihe system.

hasert the Advanced Diagnostics dishette inta drive A

- Power an the system.

incorrect, there was a
memory parity cheek,

M A 208 FRROR OCCUR DURING T1HE POST?
Yes  No

i

002

Go o Swep 004 in this MAY

you received an crror
messape mudicating o
memory Nailure, or
you have been
directed here from
another MAP. 003

Go o Seep 011 in this MAP.

01 '

Liend your system amd system hoard type an the following ligare ‘ a4

audd ot the RIAE mdicated 1rom S1ep 402 an thay MATDP)

IS THE ADVANCED IMAGNOSTICS MENU DISPLAYLED?

Yes  No
System Type Systiem Board MAP ——I I
Personal Compuler .. WWLARH - MAF D200 Memary Pt Hs
Personal Compuler . .. ... 64/256KB .. MAF U200 Memnry PC Go to "MAPF 0020: Power Star.”
Porlabie PC .- 64/256KB ..., MAP 0200 Mamory XT (17179
Personat Computer XT | 64/256K0 .. MAP Q200 Memory X1 - Sclect 0 (_S\'STEM CHECKOUT).
Peisonal CompulorAT . _ AW - MAP 0200, Memory AT DOES THE AMOUNT OF MEMORY DISPLAVED ON THE
Note: 16/64KB and 64/256KA syslem boards sre marked along the INSTALLED DEVICES MENU MATCH FTUE AMOUNT OF
lell edye ol Ihe System board INSTALLED MEMORY?

o Yoo No
I

on7
(Sicp 00G7 continues)

Figwre 1. Syucm ldemification

| Y
o
s

Memory Stars 0200-)

Wepmnm (1Y D00y

N . —~
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007 {contmucd) -
Guwe Step GIS it MAP, P

{11 .
(IFrum Step 2200in this MAP) !
- Press ¥ (S THE LIST CORRECT). |
- ess 0 (RUN TESTS ONE TIME). =
- Press 2 (XXX KB MEMORY). (

DID YOU RECEFIVE AN FRROR MESSAGE DURlNC
DIAGNOSTIC TESTS? \
Yes  No u

VE

dos f :

You have successfully completed the Advnnccd Dlapnosuc
tests, I you suspect an ntenmitient problem;-start an ¢nior
log. If you nced instraclions, refer to the Refcrcnu:
manual.

o110 ;
-« Nauote the fvur-characler crror code as shown in Figure |
will nced it for later sieps. a.
‘ :*' N

r N
TESTING - XXXXD MIMORY '
THIS TEST TAKES UP YO TWO MINUTES 0
PLEASE STAND 8Y t

A XN MK
ERROR - ;
ANKKD MIMORY b} & !
FAILING ADDRESS — SPACE/MODULE KXXX =

. s

'-Ynu

PRESS ENTER TO CONTINUE

| R l_‘l . .
(S T
W

Advanced Disgnostics Frioe Mesape

Figwe |.

Continue with Sicp 011 in this MAP, i1 .

T Memory (PO

D

/

o

il
Ciaom Steps 00t and i e Mo
IS AJG/GERE SYSHIM BOARD L STALLIDY
Ves No
|
al2
Ga to Step 021 in this MAP.

(I3 ]
IS THE FIRST CHARACTER OF THE. FRROR CODE D?
Yeso Nao

0t4
Go 1o "MAP 0200: PC Pamily Expansion Memory,”

045
- Find the failing bank and modulc in Figure 2.

Naoles:

1. The failing bank is idemtificd by 1he first two characters of
the errar code.

2. The failing module oy idennfied by the last two characters
of the crror code,

e I |
5 00 | !
£_ o

c® 04 ‘

:§ li"

£5 %3

£s oc||. -

Le L0 Sisreopisioeamm

{Last two characters of error code)
Top View ot System Board
Figwe 1. Sysiem Board

(Step 015 continues)

Lyt

Memon (PC) 02



015 (continued)
NMD YOU FIND THE FAILING MODULE?
Yesr No
I
016
Replace the nine modules in the failing bank 11 this dogs
not cotrect the problem, replace the system board

017
Replace the Tailing module, then £o 10 Step 0] o verily sysiem
operation

OIR

(I-'rom Siep 007 in this MADP)

- Check the memory switches on the system boand and any
instalied mcivory expansion oplions,

ARE THE SWITCH SETTINCGS CORRUCY !
Yes No
I
019
Curgeet the switch settings, then go (o Siep 801 1o venly
AYSLEMm Operation.
L]
010
- Press N then Enter.
= Folliw the instructions on the screen 1o correct the memory
size, then go o Step 008 in this MAP 1o venly svslem
opcration.

(124}
(I'rom Step 012 in this MAP)
ISTHE FIRSV CHARACTER OF THE FRROR CODE O, 1, 2,
ORr 3?2
Yes No
I
022
Go to "MAP 0200: PC Family Expansion Memary. "

0123
(Step (123 conlinues)
=~
Y
v
0200-4  Memory (I"C)
TN



023 (comtivmed) :
- Find the Calig bank and module o Cipae 3

Notes:

1. The failing bank is idemilicd by the first #har:lcler nf 1he

@ eosor canle,
)

2. The lailmp modhide is kicniified by the last two characters
of the crror code.

e e

[ ,
o @
o [3 UL
s all ) s
RN F IR
TN E IR :
[}
£3 Sy HHH“ IH“ !
v o ~ i H
R FU R
I:.: d B [N ] i
== a2l FHTHE
Al i
00 010204 oilo:oanouj“
@ {Last two characters of erfor codol
Top View of Syslem Board :

Famre 3. Sysiem Roard )

D VOU FIND THF FAILING MODULE?

Yeu No
| ' ;
04 L

Repluce the nine modules in Lhe failing bank. If this dnu.

not correet the problem, replace the system board.
025 | i
Replace the failing modute, then go (o Step 001 lo vcn[y syslcm
operstion. , :

‘Memory (1C)  0200-5

1x

MALE 0200: Meinamy 08 )

(il

- Puwer ol the systeni.

= lusent the Advancen Diagnostics dishette mita drive AL
- Power on the systom

DID A 201 ERROR OCCUR DURING 1TLLE POST?
Yeo No

|
062
G to Step (4 in this MAP.

03
Go to Step 017 in this MAP.

a04
(l-rom Step 002 in this MAP)
D THE ADVANCED DIAGNOSTICS MENU APPPEAR?
Yeo No

I

00s

Gao o Sicp 025 io this MAD.

006
- Sclect 0 (SYSTEM CHHECROUT).

DOES THE AMOUNT OF MEMORY DISPLAYED ON TIHE
INSTALLED DEVICES LIST MAITCH THE AMOUNT OF
MEMORY INSTALLED?
Yes Neo

|

007

Go o Sicp 022 in this MADP.

008

(¥ rom Step 024 in this MAP)

IS THE INSTALLED DEVICES LIST CORRECT?
Yes No

|
l (Step 009 continucs)
e

D
Memmry (XT) 2




71

009
Iress Noand follow the instructions on the screen, then go
to Step 010 thas MATD,

o

(Lvam Step 90% in this MATD)

- Press Y US THE LIST CORRECT).
- Peess 0 {RUN TESTS ONE TIME).
- Press 2{XXX KB MEMORY).

DID YOU RECEIVE AN ERROR MESSAGE DURING -
IMAGNOSTIC TESTS?

Yes No

I

on

You have successfully completed the Advanced Diagnostic
tests. I you suspect an intermitient problem, start an crior
log. I you nced isstructions, refer to the Reference
manual.

a2
DOFES TIHE ERROR MESSAGE HAVE A 201 ERROR CODE
DISPLAYED?
Yes  Nao
I
013
Gu to Step 025 in this MAP.

014

- Note the seven-character error code (XXXXX XX) as shown
in Figure § on page 0200-1. .

(00-2 Memory (XT)

~

— e v ami— =

r;"“ﬁ — XNXKB MIMORY j
THIS TEST FAKLS UP 10 YWO MINUTES
PLEASE STAND BY

X XX XX
ERROR — XXXKR MEMORY 7015
FAILING ADDNESS — SPACE/MODULE XXXXX KX o———

PRESS ENTER T0 CONTINUE
[ ] L

2N

7

Figre 1. Advaaced Dwpnociic Eiror Mesage

IS THE, FIRST CHARACTER OF TUE SEVEN-CHARACTER
ERROR COML0, 1,2, OR W

Yes No
|

018

Go 10 "MAP 0200: PC Family Fxpansion Memory ©
e
Gu o Step 017 in this MAT, .
017 ‘
(1'rom Step 403 in this MAP) :

2011 1s preceded by a seven-character error cade
(XXXXX XX 201).

1S THE FIRST CHARACTER OF THE SEVEN-CHARACTER
FRROR CODE O, 1,2, OR }?
Yes No

I

018
Go 1o "MAP 0200 PC Family Expansion Memaory ™

te
(Yrom Step 016 in this MALY)
- Find the faiting bank and module in Figure 2 on
page G210-4, -
wan
e

Memaory (XT)  0O2H)-}

-~



¢
b

Notes: ; .

1. The [ailing bank is idewtificd by the Tirst ch; |r.'.|ctcr of lhc
ciror cude, .
2. The failing miodule is identified by the last Iwo characters

af the error code. L

- .
m -
Firsl Characler ‘e
of the o .
Euro: Coda = |'— |" ) [
0 = 8ank 0 g URLUE N RRIRL]D
V=0ank ) o - L1 L
2 = Bank 2 [ _
3= Bank ) %E"FE'EIE[;[TI
wn 9D | L J L] _I
Last Two F - — z
Chataclers of 3 E) 1 [— [_ h:
the Errot Code E RN IR BRI R L S 1[
co=p @ S -
oyr=0 L IO 7
0z =1 ‘l': ] il 1 HEER) C N
01=2 s * i
o4 =1
W0 =4 [ qui .t -
=5 1 B
40 = 6 Top View of System Bonr<
80 = 7 !
Fagwe 2. Syicem RBoard “'1‘

DID YOU FIND THE FAILING MEMORY MODULE‘
" Yes No
' t
010 '
Replace the nine macdules in the failing bank. Il this docs
not correct the problem, replace the system ho.j:_rd

1

0l "
Replace the failing module, then po to Step 001 in |h|s MAP 1o
venly system operation.

H

0n: Memory (XT)

A

Lk

022 .

(rom Step 07 in this MADP)

- Cheeh the menuny swiich settings on the system board and
any installed iemory exphaasion oplinns

ARE TIE SWITCH SETHINGS CORRECT?
Yes Na

ax}
Correct the switch settings. then go to Step 001 o venly
system operiation,

n2d4

-~ Press N then Enter.

- Fotlow the instrucions on the soreen o correct the memory
size, then po o Siep O in this MADP.

0ls
(From Sieps 005 and Q13 in thi. NMA)
ISAPARLLY 1K MESSAGE DISPEAYED?

Yes No

I

026 .

Gio to "MAP 4020: Power Start.” '
027

IS A FIVE-CHARACTER FRROR CODE. DISPLAYED UNDER
THE PARITY CHECK MIESSAGE?
Yes No

|

ors

Go 1o "MAP 0020: Power Stan,.”

019

IS TIE FIRST CHHARACTER OF THE ERROR CODF, 0, 1. 2,
OR 3.

Yes No

!
0)0
Go to "MAP 0200. PC Family Expansion Memory. ™

{Sicp 031 continues)

T¢T

Memony (XT) 020



1R
- Find the Failing bank o the Tollowing ligure

character ol the enor eode,

1o Step 001 10 verify system apertion.

Flrst Characler — T )
of the
Enagr Code o —
- 0 = Bark O x .
+ = Uank 1 E"E "Hi: ElEIHE[E]
2 = PBank 2 [- g L L]
3=tk 3 - — i g-
- e © A 7
X sl ol ¢ 32 13 (41 1% .
» oLl LI L ) ;
S o 0N
<+ &l ,n i J 5 lu F
3 J
@ ALy L | | .
OV AIAC M - -
-I': " I‘I ] nis El] 3 E Ii
a1 HEO L
L Front

Note:  Ehe failing hank i ideatilicd by the first

- Replace the pine mcmory nudules in the failing bank, then go

Figure 3. Syvcem Ruard

Top View of Sysiem Board

o Moeaar AN L

TEST POINT REFERENCE PAGE
for
TYPE 1 DISKETTE DRIVES

(Drnives with a senal number prefix AL B, or no prefi

® @

[y |

LI



Preliminiay Speed Cheely . : Final Speed Adjustument

I. Remove the disketie dmve. 1. Power off the system,

2. Piug the power connector into the disketie drive . 2. Insert the Advanced Diagnosiic inlo the diskeue
jopie bourd. Leuve the signal cable disconnected. ' drive.

! .

3. lasen & scrasch diskene intomhe diskeue drive. © 3. Power on the system.

4. Connect a jumper berween TP-10 and TP-13 of ll : : 4. Run the Diskette Drive and Adapter tests. Use the
diskeute drive lugic board. " ‘ (RUN TESTS MULTIPLE TIMES) uption,

3. Power on the system. . - 5. When the Diskette Diagnosic menu appears, select

oplion 4 (SPPEED TEST)
6. Obsenc the strabe marks on the drive pulley undcr
Buorescent Lighting. - ‘ 6. Adjust the variable resistor on the servo bourd until

-i' the speed falls within the range displayced.
Note:  The outer ring is for 60 henz and the |

mner fing 1s lor 50 heny !

[t I

-
I the specd i correct the appropriate ring of s:mbe

miaika will appy st i stand sl

e

Preliminary Speed Adjustment | . y
Adjust whe vagiable resistor on the servo board nlil lﬁe ’
appropaate ring of strube marks appeirs 10 stand sull: '

Variable Resisior Servo Board

vanable Resistor Senvo Board



it

Test '"ant Jtederency Ul Post PPomt Dacations
— p —— 3 - ey
Teal Location Specificanons ower l
Posl Connector G H D CAE

A J2 20 Increases lram 0 vde ta 5 G Vuc winte . J1 Plr: 16
Msernn g diskelie in the dove r / 1
uUs Pin5 Decieases lrom 5 0 Vg 10 ) Vde while — - = ,H-[ :[_ Ak

nseing a diskette iy the drve - L2 _HHI‘I 11 1[1 N

C JA16(1+) 1 5 Vdc mmimum 1Cross
these lwo
D J3-151-) 1est pords
'C [: PAG E E 41-24 0 Vdc belore the LED bghils
F U6 Pin 1 As the LED wubially ights Yhe voliagsa
mncieases by 02 Vdc [b O
<
G 43-3 IVJc 10 12 Vdc with the LED on 7 ( Variabte Resistor

'RIVES n 4314 Decreases irom 5 0 Vdc 10 0 Vdc while @/ (Speed Adjustment)

mnserling a dhsketi~ inio (h- drive

prefix D)

Requesied Voitagoe Reading Minimum Mazimum

Apgmoumalely 0 Voc 00 vic 06 Wic

Approcimatcly 0 2 Vdc 015 vdc G245 Vde '
Approomately 0 5 Vdg 05 Vdc 10 Vr,

Approsmalely 5 0 Vdc 20 Vdr - g\lﬂc

Apgoamalely 12 Ve 102 Vi 126 Vdc

i -

ot 10

J-a

-4
<
[

Hoiny. 27728

e .. N . ~




Pycliminy sspeed Chcer
1.
2

Preliminary Speed Adjustment

(\

Remave the diskenie dinve.

Plug the power connector into the diskette drivc!;_
logic board. Leave the signal cable disconnected:-

Inscrt a scratch diskette into the diskette drive, !

Connect a jumper between TP-10 and TP-13 oflhc
diskctie drive logic board. P

Power on the system.

y
Observe the strabe marks on the drive pulley under
Muorescent lighting, ;
Nuotc:  The outer ring is for 60 hertz and lhc
inner ring s for 50 hents.

o

Il the speed is correct. the appropriate ring of sllobc
marks will appear (o stand sull,

;
]

Adjust the variable resistor on the servo board unlil: the
appropriate ring of strobe marks appears o sland still.

Vs blle Hosator Seiva Hoard

TEST POINT REFERENCE PAGE
for
TYPE 3 DISKETTE DRIVES

(Drives with a serial number prefix )

O @D

ST

¢



fof

NCE PAGE

JRIVES

prefix E)

Test Peoint Reference Chart

Teost
Point

Locatlon

Specihications

J6-2

U104

PT-11%)
P?-21-)
Nsa

1P

Pl 3]

Pa.2

50 Vdc wiin the diskeile temgved and
tha t3lch closed

Do he lohowing
V. Inserl a diskelle inlo dnve A

2. Powaer off tha systam for
5 seconds

1 Powergnlhe system

4. Wiih the dishelle nserted and the
aich closed. s Hucluangn of
sporoamalely 0 1 Vdc will occur
afler Ihe boep al the end of the
POST anvt will continue tor as long
a5 1he Sspindle ro1ales

* § Vdc mvumum across
these lwo
tes! ponis

Go to Siep 0368

As the LED m-haliy hiqhis the voltage
decieasss by U 2 Vdc

Vs
I vdc o 12 Vde with the LED on

Decreases hom 50 vdc 1o 0 Vdc while
msarting a dishetle inlo the ginve

Appeonmplely O Vac

Appronimately 0 2 Vde
Approsimalely 0 5 Vde
Approsimataly 5 0 vdc
Apnranmalely 12 Vac

fRequested Yoltags Reading sinimum Maximum
00 Vdc 08 Vdc
015 Vdc 025 Vdc
05 vdc 10Vdc
20Vvdc 55 vVdc
112 Vvdc 12 6 Vdc

Test PPoint | acations

Power Conneclor

-
N
[op

460029730

N
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f ! /‘\ o~
Final Specd Check 3
1 Power ofl the avasten.

1. lasen the Advanced Dhagnosuc diskette inlo
drive AL

3. Power on the sysicm,

—r T

4. Runthe Diskeue Drive and Adapier test using the |/
TORULNTESTS MLLTIHMLE TIMES) option.

a,

5  When the Diskhetie Diagnostic menu appears, selec:-:
aptiva 4, (SPEED TEST). U

iy
e

6. The speed should (all within the range displayed. B

The Type 3 diskenic drive monitors its own speed and |1
vompensates accordingly. There are no speed o
adyustments on the drive. If the speed is not correct. ani !’ :
clectncal or mechinicai problem exists. Retum 1 tie ¢
MAP 10 wolue whe fwlure. e

!




A |

R ghn il S ke Bl | WA ok A L DL T — P - -

Preliminary Speed Check MAP 0900: Parallel lPost Stat

I. Remove the disketie drive

2. Plug the powee connector into the diskétte drive Symptom Explanation Conditions That Could Cause This

logic bnasd. Leave the signa) cable disconnected. . 3' Symptow
iy ! \ . . e . -
. . . . gl You have eotered this | < The Printer Adapter iy Tailing.
aucl ] It . . . ;
3. Inmaert a scealch disketic into the diskelte drive AMAP becaise you « The Seral/Tanallel Adapier is
reeeived a 9X X error Cinnbing.

4. Caonnect 2 jumper between pin 16 of the diskele
drive signal connector and ground (use the frame as code, or you have
ground). been dieected here

from another MAP.

» e printer cable is fading

5. Pawcr on the sysiem.

onl
1ind your system type in the fTollowing ligure and rcfer w the
MAP indicated

6. Ohserve the sirohe marks on the drive pulley under
Muorescent lighting.

Note:  The outer ring is for 60 kertz and the
inner ring, is for 50 Lierts,

System Type MAP
7. Ifthe speed is correct, the appropriate ring of strobe Pursonal Computes . - MAPO300 Funter Adines
marks will appear to stand still. @ @ Personal Compuler X1 . MAP 0900 Prates Adapiers
The Type } diskctte drive monitors its own speed and Portable P T MAP C00 Punter Adapigy
compensates accordingly. There are no specd A Personal Computer AT ... MAP 0?00 Senal'Parallel Adapies
adjustments on the drive. Il the specd is not correct, an Paialiel Pout
clectrical or mechanical problem exists. Retum to the
MAT w0 isolatc the failure. Figure 1. System Meatification
]
.—L
] . ol
G
/_|\ Primary "aralic] Port Start 00|

gt =



04 (continued)

DI YOU RECEIVE AN ERROR MESSAGE?
- Yes Na
I ' : S
002
You have successiully completed the Advanced Phagnostic
tests. I you suspect an intermittent problem, start an error
log. M you need instructions, refer Lo the Relerence
manual.

/ 003
Replace the Primary Seaal/Paallel Adapier.

’ ‘
."’
=
ol
D
0900-2  Primary Parallel Port . | ;
LI



MAP 0900: Printer Adapter

Sympiom Explanation

Conditions That Could Causc This
Symptom

You have cenlered this
MAP becausc you
received a 9YXX cerror
cokle, or you have
been dirccted here
from another MAP.

« The printer adapier is lailbing.

- Power off the sysiem.

. Disconncet the printer cahle from the adapter.
- Insert the Advanced Diagnostics diskette into drive A.

- Puwer on the system.

- Run the Printer Adapter tests. Use the (RUN TESTS ONE

TIME) option.

. Follow the instructions on 1he screen. Do not power off the

system duning this test.

Note:  Use wrap plup (1BM Part 8529228) when

instructed Lo install

the wrap plug.

DID YOU RECEIVE AN ERROR MESSAGE?

Yes No

002

00}

You have successfully completed the Advanced Diagnostic
tests. 1f you suspect an intermittent problem, stant an ervor
log. Il you need instructions, refer o the Reference

Replace the printer adapter.

Printer Adapier  Q900-|

MAP 0900: Senial/Paralicl Adapter - Paraliel
Port

Synptom Explanation | Cenditions That Could Cause This

Symptom
You have cotered this | «  The adapter assigned as the
MAP hecause you “I'rimary Parallel Port™ is
received a 9XX error lailing.
code, you suspect a
Serial/Parallcl

Adapter - Parallel
Port problem, or you
have been directed
here from another
MAP.

Ensure the following condilions exist:
I. An adapter is set for "Primary Parallel Port”™ operation.

t
2. !l a sccond adapier with a parallel port is installed. it is set for
"Alternate Parallel Port™ operation.

001

- Power ofl the system.

- Disconncct the printer cable if it is attached 1o the parallel
porl set for primary operation,

- Insert the Advanced Diagnostics diskclle into drive A.

- Run the Serial/Parallel - Parallel Port tests. Use the (RUN
TESTS ONE TIME) oplion.

- Follow the instructions on the screen. Do not power olf the
system during this test.

Note: Use wrap plug (1BM Pant 8529228) when ;
instructed to install the wrap plug.

{Step 001 continues)

(Y
(G

= o
Primary Parallel Port  0900- | |
I

. -l
<
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METODOS DE REGISTRO

1
LT — S—

o + MFM (modulacién Je frecuencia modifizada)
;"7 _e RLL (longitud de corrida limitada 2,7)

' .. » ARLL (longitud de corrida avanzada limitada)
» ZBR (registro de bits por zona)

—




PESTI Ca SURR = 13

METODOS DE REGISTRO

Ve ocidad de
. transferencia

Tipo Sectores por piéta . Mbits/seg
MFM 17 5

RLL 26 7.5
ARLL 34 10
ZBR varia 7.5-15

]



Fictores de rendimiento de la'unidad de disco

e Tiempo de busquada
« Capacidad de cilindro
» Tiempo de conmutacién de cabezas
» Tiempo de espera

« Velocidad de transferencia de datos

M

3



Factores de rendimiento de la unidad de disco

ot Tiempo de busquada
» Capacidad de cilindro
« Tiempo de conmutacién de cabezas
. T'nembo de espera

« Velocidad de transferencia de datos

i1






MANTENIMIENTO DE PCSY PERIFERICOS

PARTE 11

MATERIAL ADICIONAL
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|__CURSO DE MANTENIMIENTO DE PC's Y PERIFERICOS |

EL "A.8.C." DEL MANTENIMIENTO DE PC'S Y PERIFERICOS
A).- RECEPCION, REGISTRO Y PROGRAMA DEL SERVICIO

1.- Pruebas de funcionamiento. Inicializacion
2.- No responsabilidades por informaciéon contenida

Bl.-MICROCOMPUTADORAS

1.- Limpieza externa y reportes de deterioros

2.- Limpiaza interna y reportes de danos a la vista .

3.- Chequeo de la calidad ds la energia de la toma (voltaje y limpieza de !a linea).
En domicitio

4.: Aplicacién de programas det diagndstico

5.- Chequeo de voitaje que da la fuente de poder, a los Drivers

6.- Limpieza de cabezas lectoras

7.- Limpieza de circuiteria y tarjetas v

8.- Chequeo de alineacion de cabezas y velocidad de los motores

9.- Limpieza del teclado

10.- Reporte de pieza con deterioro y/o dafos

11.- Aplicacidn de programas de diagndsticos, para prueba final y reporte de fallas
12.- Lacreo y sellado con etiquetas fechadas '

13.- Tiempo empleado {programacién del préximo servicio)

- .

CCMONITORES

1.- Autoprueba ]

2.- Limpieza externa y raporte de deterioro

3.- Descarga del CRT (cinescopio)

4.- Limpieza interna y reporte de dafios a la vista

5.- Chequeo y/o ajuste de sefiales de video

6.- Prueba final de funcionamiento y reporte de fallas
7.- Lacreo y sellado con etiquetas fechadas

D) IMPRESORES Y GRAFICADORES

1.- Autopruebas

2.- Limpieza externa y reporte de deterioros

3.- Limpieza interna y reports de dafios a la vista

4.- Chequeo de voltaje

5.- Limpieza de partes robodticas {cabezas o brazos)
6.- Lubricacién

7.- Prueba final de funcionamiento y reporte de fallas
8.- Lacreo y sellado con etiquetas fechadas

9.- Tiempo empleado
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[ CURSO DE MANTENIMIENTO DE PC's Y PERIFERICOS |

E) ENTREGA DEL EQUIPO .
I

1.- Intorme del servicio y actualizacion del control de mantenimianto .

2.- Costo del servicio, refacclénes y facturacion

3.- Actualizacién del stock de refacciones vy proveedores

4.- Salida de laboratorio con prueba para entrega

5.- Entrega flsica y recomendaciones

FI CONTRATOS o )

R
[

1.- Edad del equipo, calidad y lugar’én el mercado” .
2.- Control de existancia en el mercado, de partes y refacciones
3.- Pélizas de servicio.- A domicilio ¢.laboratorio

4.- Actuallzacnén de costos por inflacién

5.- Actualizacion y firma de convenio_

4

GISEGURIDAD

1.- Seguros contra incendio, robos, etc.
2.- Guardar N° de series y facturas

3.- Etiquetar internamente, o marcar,con rotulador de segundad (sélo se ve con luz
ultravioleta) e ot YRR

4.- Guardar fotografias del equipo

5.- Extintor con BCF {Bromoclorodiflurometano), gas Alone o Bi6xido de carbono, que
son los productos de extincién para emplearse sin peligro en equipos electrénicos

8.- Evitar en la instalacién, ventanas.y puertas.por._donde. circula, vientos, brizas y|.
polvos

[T . o - . AP pu—
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L SECUENCIA POST (POWER ON-SELF TEST) j

.'r:

1.- Recibe |a sefai de POWER GOOD.

2.- Genera sefiaf de REST al pin 21 del 3088.

3.- Los registros DS, ES, SS e IP son puestos a gero, CS apunta a OFFFOh. .
4.- En OFFFOh se ejecuta la autoprueba.

5.- Se prohiben las interrupciones.

6.- Se colocan las banderas a 1, y se escribe y lee en los reqlstros
7.- Se eiecuta el CHECKSUM del BIOS.

8.- Se inicianzan los 8253 y 8237.

9.- Si el arranque es WARM se salta la prueba de memoria.

10.- Se prueban 18KB de RAM con S secuencias diferentes.
11.- Se inicializa el 8289 (quién ordena las interrupciones). o L.
12.- Se verifica el 8283 ' R

13.- Se inicializa el controlador de video (p.e. 6846) Y se prueba la memona de wdeo

14.- Aparece el cursor.

15.- Comprueba si existe algo en las ranuras de expansién | y comprueba el bus de’ datos y de
direcciones, ,

16.- Comprueba el resto de la RAM :
17.- Comprueba el teclado (que no este pegada alguna tecla, que esté vacio el buffer y coloca el
vector de interrupgiones).

18.- Busca ROM opcional.

19.- Busca las unidades de disco (medrante los DIPS SW).

20.- Comprueba los puertos LPTn y COMn, almacena las dnrecc:ones validas.
21.- Habilita las NMI.
22.- Sonido por aitavoz. ) ;
23.- Llama a INT 19h (unidad de’ dlsco) 8 =
24.- Stand by. S ef S f e

[
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