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

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

CENTRO DE INFORMACION Y DOCUMENTACION
"ING. BRUNO MASCANZONI"

EI Centro de Informacién y Documentacién Ing. Bruno Mascanzoni tiene por

objetivo satisfacer las necesidades de actualizacién y proporcionar una
adecuada informacién que permita a los ingenieros, profesores y alumnos estar
al tanto del estado actual del conocimiento sobre temas especificos,
enfatizando Iés investigaciones de vanguardia de los campos de la ingenieria,

tanto nacionales como extranjeras.
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Es por ello que se pone a disposicion de los asistentes a los cursos de ia DECFI,
asi como del publico en general los siguientes servicios:
* Préstamo interno.

* -Préstamo externo.

* Préstamo interbibliotecario.
* Servicio de fotocopiado.

* Consulta a los bancos de datos: 'Ilibruham, seriunam en cd-rom.

Los materiales a disposicién son:
* Libros.
* Tesis de posgrado.
* Noticias técnicas.
* Publicaciones peridédicas.
* Publicaciones de la Academia Mexicana de Ingenieria.

* Notas de los cursos que se han impartido de 1980 a la fecha.

En las dreas de ingenieria industrial, civil, electrénica, ciencias de la tierra,

computacion y, mecanica y eléctrica.

El CID se encuentra ubicado en el mezzanine del Palacio de Mineria, lado

oriente.

El horario de servicio e¢s de 10:00 a 19:30 horas de lunes a viernes.

Palacio de Mineria Calle de Tacuba 5 Primer piso Deleg. Cuauhtémoc 06000 México, D.F. APDO. Postal M-2285
Teléfonos: 5128955  512:5121  521.7336 5211987 Fax  510-0573  521-4020 AL 26
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A LOS ASISTENTES A LOS CURSOS

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

Divisiéon de Educacion Continua, otorgan una constancia de asistencia 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 seran computadas por las autoridades de la
Division, con el fin de entregarle constancia solamente a los alumnos que

tengan un minimo de 80% de asistencias.

Pedimos a los asistentes recoger su constancia el dia de la clausura. Estas se
retendran por el periodo de un afio, pasado este tiempo la DECFI no se hara )
responsable de este documento.’

Poh
Se recomienda a los ‘asis'tent’as-‘ pai-ticipar‘.activa.mente con sus ideas y
experiencias, pues los cursos que ofrece la Divisién estén planeados paré que
ios profesores expcu;gan una tesis, paro sobre todo, para que coordinen las
opiniones de todos los mteresados constltuyendo verdaderos semmarlos
Es muy importante-qﬁe todos los asistentes llenen y entreguen su hoja de

inscripcién al inicio del curso, informacién que servira para integrar un

directorio de asistentes, que se entregara oportunamenta

Con el objeto de mejorar los servicios que la Division de Educacién Continua
ofrece, al final del curso 'deberan entregar la evaluacién a través de un

cuestionario disefiado para emitir juicios anénimos.

Se recomienda llenar dicha evaluacién conforme los profesores impartan sus
clases, a efecto de no llenar en la (Gltima sesion las evaluaciones y con esto

sean méas fehacientes sus apreciaciones.

Atentamente
Division de Educacién Continua.

Palacio de Mineria Calle de Tacuba & Primer piso Deleq. Cuauhtémoc 06000 México, D.F. APDO. Postal M-2285
Telefonos:  512-8855  $12-5121  521.7335 5211987 Fax  510-0573  521-4020 AL 26
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CALLE FILOMENO MATA

EXRECTORES INGENIERIA

CALLEJON DE LA CONDESA

- CALLE TACUBA

Ier. PISO

GUIA DE LOCALIZACION

1. ACCESO
2. BIBLIOTECA HISTORICA
3. LIBRERfA 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

DIVISION DE EDUCACION CONTINUA
FACULTAD DE INGENIERIA U.N.A.M.
CURSOS ABIERTOS
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CALLE FILOMENO MATA
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GALERIA DE ACADEMIA

EXRECTORES

Ier. PISO

CALLEJON DE LA CONDESA

CALLE TACUBA

GUIA DE LOCALIZACION

1. ACCESO
2. BIBLIOTECA HISTORICA
3. LIBRERfA 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
B. SALA DE‘ DESCANSO

SANITARIOS

* AULAS

DIVISION DE EDUCACION CONTINUA
FACULTAD DE INGENIERIA U.N.A.M.
CURSOS ABIERTOS
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MANTENIMIENTO DE PC'S Y PERIFERICOS

PARTE II

MATERIAL DIDACTICO

NOVIEMBRE 1996

Palacio de Mineria  Calle de Tacuba &  Primer piso  Deteg. Cuauhtémoc 06000 México, D.F.  Tel.: 5214020  Apdo. Postal M-2285



MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADQ.

TEMARIO

1.- EVALUACION PREVIA DEL GRUPO

2 .- REPASO Y CONSQUDACION DE CONCEPTOS

2.1.- Arquitectura de una computadora

2 .2.- Caracteristicas de los equipos: AT-286, 386, 486, 586, PS/2
2.3.-Tecnologias 1SA,EISA,MCA, SPARC,RISC.Cuadro comparativo.
2.4.- Inventario-diagnéstico de control “

2.5.- Seccién de practica.
3.- HERRAMIENTAS DE DIAGNOSTICO |

3.1- Programas de diagndstico .

3.2 .- "EPROM's" de Diagnéstico.

3.3.- Rutinas al BIOS; poderosa herramienta.
3.4.- Equipos de Diagnéstico.

3.5.- Seccién de Prdctica.

4.-CONTROLADORES PRINCIPALES Y SISTEMAS MiNIMOS.

4.1.-Controlador de Bus.

4.,2.- Controlador de DMA.

4.3.- Generador de Reloj.

4.4.- Controlador Programable de Periféricos.
4.5.- Controlador de Unidades de Disco.

4.6.- Controlador de Teclado.

4.7.-Seccién de Prictica con manejo de

Osciloscopio vy Puntas Légicas
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5.- PERIFERICOS Y AJUSTES PRINCIPALES.

5.1.- Monitores.

5.2.- Unidades de Disco.

5.3.- Impresores.

5.4.- Seccién de Practica con manejo de

Dispositivos de Diagndstico y Alineacidn.
6.- MANTENIMIENTO CORRECTIVO BAsico-MEDIO..

6.1.- Diagramas.

6.2.- Seriales de Prueba y Diagndéstico.

6.3.- Microcontroladores, relojes y bases de tiempo.
6.4.- Tendencias del Servicio y Metodologla Practica.
6.5.- Seccién de Préctica.

7.- Discos DURoS.

7.1.- Principales Tecnologfas y sus caracteristicas.
7.2.- Fallas de origen y mantenimiento fisico.
7.3.- Mantenimiento Légico.

7.4.- Utilerfas y Software de apoyo.

PROFESORES: APOYO TECNICO:
Ing. Juan F. Magaia Carrillo Francisco G. Magaia Durdn
ing. Saul S. Magafa Cisneros Pedro Huerta Anguiano

Adridn F, Magafa Cisneros

04



01

S S1S1SESESLSIEA ST G IS S1SISESESISISISISISISISISUSISIa) SIS TS o iy

L7}

i

i

i

il

m

i

0

i

"MANTENIMIENTO DEPC's Y PERIFEHICOS AVANZADQ" Er.%

w i

m o
i

o 0

m 0

5 g

il ‘ INTRODUCCION i

T @

f B

h )

B 5

o 0

i o

L
TEISIS1SISISiSISISIS1S1s1siS Sie1sisisieisioisisisiolsisisisisiSisisisicisiotats] ol Eﬂn



02

"MANTENIMIENTQ DE PC's Y PERIFERICOS AVANZADO"

OBJETIVOS

Obtener de los participantes el perfil medio de conocimientos con base a un evento
de retroalimentacién (TEST), a sfecto de lograr la plataforma de partida, firme y bien

orientada que permita un buen aprovechamineto.

Reafirmar en el grupo los conocimientos previos del tema y elevar su gradiente con
tépicos vy tendencias de actualidad, reforzandolo con teoria y ptincfpalmente 'practicas, en
cada apartado del temario, a efecto de que consolide los hibitos adecuados en el
mantenimiento preventivo y corrective bdsico-medio de sus equipos, sin pretender llegar a

detalles de alto nivel en el campo de la Ingenier(a del Hardware para Microcomputadoras.

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

hardware.
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Mapa de memaria XT [RAM)
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‘Arquitectura de una computadora
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| q
C.1 System Memory Map J q
Address Range| Start-End Name Function |
0000C0-03FFFF |  000K-256K BankO | System memory (256K) B

I
040000-07FFFF 256K-512K Bank 1 System memory (256K) d
OBOOOO-09FFFF 512K-640K Bank2 ' | System memory (128K) (1

1

OAFFFFOBFFFF 640K-768K Video Display card buffer (128!@) |
OCO00C-DDFFFF 768K-896K YO RCM Expansion ROM (128K) B
OEDO00-0EFFFF 896K-960K ROM Systern usage (54K) 11
OF0000-OFFFFF 960K- 1024K RCM BIOS (64K) o I
: o
100000- 1 1FFFF 1024K-1152K Bank 2 Systern memory (128K) - E
120000-15FFFF 1152K-1408K Bank 3 System memory (128K) g
160000-FOFFFF 1408K-16146K RAM Expansion RAM (14870K) ﬁ]
- 0

FEDODO-FEFFFF | 16146K-16210K ROM System usage {64K) I
FFOOCO-FFFFFF | 16210K-16274K ROM BIOS (64K) i
]
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Arquitectura de una computadora

'D.1 1/O Address Map

| Hex Range | Devices Usage E‘
! |
’ 000-01F DYA Controtier § System - m
! J20Lo7 Interrupt controlier 1 System ﬂ
i 040-05F Timer Systemn E
! 060-06F £242 (keybuerg) Systemn
! 070—0?!’-' Real lima c.ock, NMI mask System g
e 080-09F DMA page register System [
i 0A0-0BF interrupt controller 2 Systemn 0
GCO-0DF * i OMA controller 2 System
OF0 Clear math Coprocessor busy System
h ! OF3 Reset math coprocessor System g
i CFB-OFF Math coprocessor System
' 1FO-1F8 Fixed disk 7o)
; 200207 | Game vO : Yo o
i 278-27F - | Parallel printer port 2 vo 1
; 2F8-2FF Serial pon 2 o] o
e 300-31F | Prototype card Vo r _~
; . 360-36F Reserved vo
: 378-37F Paralle} printar port 1 o
380-38F SOLC, bisynchronous 2 . vo
' 3A0-3AF Bisynchronous 1 Vo E
380-3BF Monochrome display and printar adapter Yo In|
3C0-3CF Reserved Vo . m
300-30F Color/graphics monitor adagtsr o L]
: IFO-JF7 Diskette controlier - Vo 4
3F8-3FF Serial port 1 ) . VO 1]
I . 1]
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Arquitectura de una computadora S
e Az
Raar Panel
. 2 GNE 11 a 10 CH €K
. ] Bl .
2l | REZET SRV 3zd - la2 SD7 e
! +5Vde B3 | A3 506 [l
: IRQ2 B4 - A4 SDS i
; 5Vde BS - | A5 SD4 [l
—_ = DRQ2 B6 - L A8 SD3 |
D.2 '/O Channel -12vde 87 L A7, sD2 C
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IRQ6 B2z | A22 SA9
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iRQ4  B24 L A24 SA7 i
IRQ3 B2S. } a2s SAG B
| -DACK2 B26 } A26 SAS [
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‘Arquitectura de una computadora

‘ )
| f
| |
. -MEMCS16 o) L C1 SBHE g
' O CS16 D2 L C2 LA23
! IRQ16 D3 | L C3 LA22
; IRQ11 D4 { L C4 LA21 0
g IRQ12 DS | L C5 LA20 .
g IRQ15 D6 | L C6 LA19
I IRQ14 D7 L C7 LA18
| -DACKD D8 . C8 LA17 ﬁ
: DRQO D9 | C9 MEMR 5
| -DACK5 D10 L C10 “MEMW
| DRQ5 D11 L C11 SDo8
! -DACKS6 D12 - C12 SD09 0
i DRQ6 D13 ] L C13 SD10 ,
| -DACK? D144 L C14 SD11 [
i DRQ7 D15 L C15 SD12 [F
; +5Vdc D16 { - C16 SD13 [F]
| MASTER D17 L C17 SD14 5
| GND O18 [ C18 SD15 E
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‘Arquitectura de una computadora

‘i @ TEHEIRIE Channel - Function

2 Soares {8-bit rransfar

SDLC (B bit trarsies,

Floppy disk {8-b# lransfet)
Spare (3-dit transiar;
Cascade ior DMA controller
Spare (16-bit transfer}

Spare (16-bit transfer)

Spare (16-bit transfer)

!
1
|

EA DMA Channels

~No U

E.2 DMA Controller Registers

[S1S1S S ”@Eﬁﬁﬂmﬂﬁﬂﬁj

"Hex Address Command Codes
i ocCo CHO base and current address |
- 0C2 CHO pase and current word count i.'il
P 0C4 CH1 base and current address [ P
0Cé CH1 base and current word count - '
. ocs CH2 base and current address
i ocA CH2 base and current word count -
- | 0CC CH3 base and current address . 5
¢ 0CE CH3 base and current word couni B
. 000 Read status register/Write command register M
o0D2 Write mode register i}
0D4 Reac temporary regis.ars/wriie command regis.er - i
0D6 _Wiile mode reqister H
. 008 <lear byte poiaar filg-ilop [
; 0DA Read temporary register/Write mask clear a,
AT @ACTAESTEETSEES 0DC Clear mask registar -
ODE _ Wirite all mask register bits N
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érquitectur’a de una computadora

y

i -
@ | E.3 Page Register Addresses
:NHCSEf%f>MEEEEHﬁﬁE

! Page Register i/O Hex Address

SISISISISIS]1S]S] I

0
DMA Chanrel & 0087
DMA Channei 1 0083
DMA Channei 2 0081
OMA Channei 3 0082
CMA Channel 6 0osB
DMA Channel 6 0059
| OMA Channel 7 © GOBA }
| Refresh 00BF
i
i c.4 inteirupts
Level ____ Function
0 System timer output 0 ]
i Keyboard output buffer fufl ’
‘ 2 Interrupt from controlter 2 (level 8-15) '
1 3 Serial port 2 '
; 4 Seriat port 1 )
5 Parallel port 2 !i
6 Diskatte controller 1
7 Parallei port a
— ! 8 Aeal-time clock |
i 9 Software redirected to INT 0AH L
E 10 Reserved i
I B Feserved i)
{12 Resarved 4
i 13 30287 4
1 ! 14 Hard disk ciriva ]
1 15 Reserved o
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Arquitectura de una computadora
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E.5 Timers.
i
_ . ]
Channel Function
0 System timer _
1 Refresh request generator
2 Tone generation for speaker i
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Caracteristicas de las dislintas arquitecturas |8
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1M _ g
1] —__  XT&088 i
' * Liberacidn:1982
if * Direccionamiento: 1MB llﬁ!%
* Memoria Usuario:640KB
] * Almacenamiento:
1 l}ﬂ:{&ﬂﬂﬁ 32MB (M3-DOS 2.xx)
T Ll 70MB (MS-DOS 3xx)
i1 e *Velocidad:de 4.77 a 10 Mhz.
: :
i | 3
E N
L el * Liberacion:1986 <
e * Direccionamientoc:16MB .
* Memoria Usuario:15MB
i * Almacenamiento:2GB E

. "Yelocidad:de § & 16 Mhz.
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Cunfiguracién switches XT .
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- The locations of the two switches are shown _
. in  the following illustration of the system

. @ UUUUHJ%

5 T
; D"ﬁﬁ@ﬁ@hn%%
s ]]"DT] U
' E‘Dﬁo‘mh ;@

Fig. Locations of the DIP switches
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Cunf%guracéén switches XT

| S1S5151151 51515

A.3 Descriptions of the corresponding DIP
' Switcres

1) SWl ~=- DIP Switch uUne

| Switch Default
No. Setting _ Function
SwWl-1 OfFF Enables disk drive,
Swl-2 ON .Disables BP87 interrupt.
SW1l-3 * (SW1-3 and SWl-4 determine the
SWl-4 * amount of RAM installed on the
system board.)
5W1-5 * .Determines display type.
| SWi-6 * Determines display type.
i
! SW1-7 o {swl-7 and SW1-8 determine the 0
1 SW1-8 * ‘number of disk drive(s) r
! installed to the system unit.) T
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3 2) SW2 -- DIP Switch Two i
m :
(i : U]
4] |
(] i switch Default E
lm : No. Setting Function
Sw2-1 Reserved,
Lm SW2-2 Reserved.
lﬁ] sSwW2-3 Reserved,
SW2-4 Xeserved,
lm 5W2-5 Reserved.
l SW2-6 ‘ * Determines the maximum amount
' of RAM which can be installed
! £2 the system board without
l!l-l using a memory expansion adapter. lﬂ
E i sw2-7 ON Erables the built-in RE-232C port. tﬂ
I sW2-8 ON Enables the built-in parallel port. i
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A.5 Quick reference for Switch Settings 5
O involved with the memory size
a
; t ] 4
| sW2-6 ON - indicates the 640KB version, In
Pl OFF - indicates the 256KB version. Hr;
N ' :
; I
‘ Enabled 256K 640K
5Wl-3 SWl-4 Bank Version Version
-------------------------------------------------- |
oN ON ii 64K 256K [
e o S P o e T e D S S R R R |—<
OFF ON 1,2 128K S12K
ON OFF 1,2,3 192K 576K ﬂ
OFF QFF 1,2,3,4 256K 640K o
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Cﬁnﬁgljraciﬁn switches AT 18

i+ No. Setting Function

SW1-1 OFF Disable COM1
" ON(DEFAULT) Enable COM1

. SW1-2 OFF Disable COM2
| ON (DEFAULT) Enable COM2

 SW1-3 OFF Enable rea! time clock (RTC1)

i ON (DEFAULT) Enable real time clock (RTCO)
q
SW1-4 OFF (DEFAULT) Disable IRQ2 i
, ON Enable IRQ2 h
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The built-in display interface supports flicker free scrolling for
the following display tvpes:

- 1BM monochrome compatibility

i
I
1
; [BM color graphics compauibility

- Hercules monochrome graphics compatibility
i

U

- Plantronics color plus compdubmty

l 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 SW4 must be set to COLOR or
' MONOCHROME respectively__when __using__color __ or_
- “monochrome monitor. Set SW4 1o color if EGA mode™is used:™
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Configuracion switches AT
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Refer to the table on the floppy disk driver bracket. Adjacent

" to 768 KB and under SW2 vou will see two small rectangles.
. The rectangles indicate how the switches are set. The third
" switch on switch block SW2 (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 (SW2-4), and the -sixth switch

on switch block SW3 (SW3-6) are both set to ON.

Again referring to the tatle, the two diskette drive
configuration requires you tc : ¢ the switches SW2.1, SW2.7

" and SW2-8 to OFF, OFF and ON respectively.
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~ BIOS AMERICAN MEGATRENDS

CMOS SETUP (C) Copyright 1985-1989, American Megatrends Inc,.

Date (mn/date/year) Wed, Mar 15 1989 Base memory size 640 KB
Time (hour/minfsec) : 13:29:234 Ext. memory size 384 KB
Floppy drive A: : 144 MB,31/2" Numeric processor " Not installed
‘| Floppy diive B: 1.2MB, 5 1/4"
: Cyln Head WProm Zone Sec Size
i| Hara disk C: type 47 = USER TYPE 1224 186 1224 1224 36  330MB
| Hard disk D: type ;40 820 6 820 820 17 42MB
Primary display VGAOrEGA -
Keyboard : Installed Sun (Mon {Tue [Wed | Thu | Fri |Sat
Scratch RAM option  : 1 26 | 27 28 1 2j 3| 4
i 5| 6] 7] 8] 9f|t10]mn
;1 ) 12| 13| 14| 15] 16|17 ;18
i FIXED type = 01....46, USER defined type = 47 19 20§ 21| 22| 23|24 25
?_ For type 47 Enter: Cyln,Head WPcom,L.Zane,Sec,
L'l (WPcom is O for ALL, 65535 for NONE) 26 | 271 28 29 30| 31 1
‘| ESC = Exit,| « t — = Select, PgUp/PgDn = Modity | 2| 3| 4| -5] 6] 7| 8|
j .
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BIOS AMERICAN MEGATRENDS

=
1171
v
'Usethe | + § = keysto highlight the paramsters you want to change. .'.ﬂ
‘Use the <PgUp> and <qDn> keysto modify the values. !'ﬁ
| :
Date and Time i'.ﬂ
|
Usethe | +« } - keys to select the parameters you want to change. o
Use the <PgUp> and <PgDn> keys to cycle through the available 1
 settings. 0
| [
: Floppy Disk Drives I
. Select the Floppy drive field. Press the <PgUp> and <P, _n> keysto !ﬂ
. cycle througr the available settings. Avallable floppy disk drives are 51/4
 (360KB, 1.2MB) and 3 1/2" (720KB, 1 .44MB). If your systern does not have ER
-a floppy drive B, be certain to specify "Not instatied”. ﬂ
i .
| Primary Display T
| Select the Primary display field to establish the primary video displav 1]
' adapter type. Press the <PgUp> and <Pgbn> keysto cycle through -
'ithe available settings:
i @ Monochrome (Monocnrome adapter, including MDA and Hercules) !rﬂ]
i ]
© ® Color 40x25 (Color-Graphics Adapter Initialized in 40-column made), T
1 .
" ® EGA {Enhanced Graphics Adapter) or VGA (Video Graphic Array). :Im
‘} ® Color 80x25 (Coior Graphics Adapter initialized in 80-column mode). H
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BIOS AMERICAN MEGATRENDS

! Hard Disk Drives

|!For hard disk drives, use the <PgUp> and <#3Dn> keys to cycle
: through the 46 types of disk drives supported. Type 47 is given to help
 the user defined its own drive type which will be stored inthe CMOS. See
- Tabie 3.2 for a printed list of these drive types. :

' Bypassing Keyboard Error

‘! To configure the system for non dedicated file servers, you can set thg
+ keyboard "Not installeg” in the SETUP meny so that BIOS will not repont
 any "Keyboard error" and will not wait for “F1" key to be pressed during
i System boot.

S L A i iy 5 e gy
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Bypassing Yideo Error ]

To configure the system for non dedicared file servers, you can set the m
video "Not installed” in the SETUP menu if you do not have a display )

connected. The BIOS will not repart any "Video error' and will not wait for
any “F1" key to be pressed during system boot. g

Bypassing Floppy Error

To configure the system without floppy controller, you can set both the
BIOS supported floppy drives (A and B) as "Not installed”. in that case
810S will not check for the floppy controller and will not report any error.

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

ETS IS 1STS TSty

Write data into CMOS and exit {Y/N)

Type"Y" and press the < Enter> key. The computer performs a cold boot ng
fequivalent to turning the power off and back again), followed by memory f
test, 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 diskette. _’
;)
)|
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Table 3.2 Suppores Zard Disk Drives 1~

Type _ Cylinders Heads Precomp Zone Capacity
{1 306 4 128 305 10MB
2 615 4 300 615 20MB
3 615 & 300 615 J1MB
4 940 8 512 940 62MB
5 940 6 512 940 47MB
J 6 615 4 None 615 20MB
7 462 8 256 . 511 31MB
8 733 5 None 733 30MB
9 900 15 None 8901 112MB
10 820 3 None 820 20MB
i1 855 5. None 855 35MB
] 12 B55 7 None 855 50MB
13 306 8 128 319 20MB
U] 14 733 7 None 733 43MB
15 Reserved
16 612 4 All 662 20MB
17 997 5 300 977 41MB
18 ar7 7 None :99? 57MB
19 1024 7 512 1023 60MB
20 733 5 300 732 30MB
21 733 7 300 732 43MB
22 733 5 300 1733 30MB
23 306 4 All l236 10MB
24 925 7 All ;925 54MB
25 925 9 None 1925 69MB
26 754 7 754 |754 44MB
27 754 1 None (754 60MB
28 699 1 256 r 699 41MB
29 823 10 None 1823 68MB
30 918 7 918 918 53MB
31 1024 i\ None 1024 94MB
I 32 1024 15 None  }024 128MB
Continue on next page ...
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Table 3.2 Supported Hard Disk Drives 8
i
Write  Landing _ 5
Type Cylinders Heads Precomp JZone Capeacity L]
33 1024 5 1024 1024 43MB
34 612 V. 128 612 10MB
35 1024 9 None 1024 77MB
36 1024 8 512 1024 68MB ;
37 615 8 128 615 41MB i
38 987 3 987 987 25MB o
a9 987 7 987 987 57MB IL_:
40 820 5] 820 820 41MB [
a1 977 5 977 977 41MB L
42 981 5 981 981t 41MB
43 830 7, 512 830 48MB
44 830 10 None 830 69MB
45 a17 15 None 918 114MB

46

1224

15

None

1223

152MB

i
i)
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The SETUP program lets you specufy your systenv's configuration of
diskette drives, hard disk drives, video display, memory, date and time,
The SETUP program is built-in, you do not need a diskette to use it.

Note

The following procedures assume your system has the Award 286
Modutar BIOS installed. If your syslem has a different BIOS in-
stalled, these procedures will nst work.

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

SPEED SELECT NO CHANGE

moves between items, -~ -» selects values

AWARD SOFTWARE CMOS SETUP
DATE (MM/DD/YY)  6/15/89
TIME {(HH:MM:55) 11:08:14
DISKETTE 1 1.2M
DISKETTE2 . 360K
CYLS HEADS SECTORS  PRECOME
DISK 1 2 733 S 17 300
DISK 2NONE
VIDEO £GA {
BASE MEMORY 512
EXTENDED MEMORY 0
ERROR HALT NO'DISK ERROR HALT

ecords chanaes, F1 exns, F2 for color teqgle
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" "Table 3.3 Supported Hard Disk Drives

)

-/

g
|
8
g Write Landing  Specific
Type Cylirders Heads Precomp JZone Disk
0 306 4 128 305 \
1 615 4 -300 615 Seagate 225
2 615 6 300 615
E K] 940 8 512 940
4 940 - 6 512 940
ﬂ 5 615 4 0 615
6 462 8 256 511
7 733 5 0 733 Seagate 4038
% 8 900 15 0 901
9 820 3 0 820
J 10 855 5 0 855
1" 855 7 0 855
12 855 7 0 855
13 306 8 128 9 Seagale 225
14 733 7 0 733
15 Reserved
16 612 4 0 663
17 997 5 300 997
18 997 7 0 Q97
19 1024 7 512 . 1023
20 733 5 300 732
21 733 7 300 732
22 733 5 300 733 Seagate 4038
23 306 4 0 336 ’
24 Reserved ) '
25 1024 9 0 1023 Seagate 4096
26 1224 7 0 1223 Maxior 2085
27 . 1224 11 0 1223 Maxtor 2140
28 1224 15 0 1223 Maxtor 2190
29 1024 8 0 1023 Maxtor 1085
30 1024 11 0 1023 Maxtor 1105
31 918 11_ 0 1023 Maxtor 1176
Continue on next page ...
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giame 3.3 Supported Hard Disk Drives

B i
[} Write Landing  Specilic
gype Cylinders Heads Precomp _ Zone Disk
| 32 925 9 0 3926' CDC 9415
% 33 1024 1C 0 1023 Generic 10hd
" 34 1024 12 0 1023 Generic 12hd
3 35 1024 13 0 1023 Generic 13hd
! a6 1024 14 0 1023 Generic 14hd
I 37 1024 2 0 {1023 Generic 2hd
.ﬂ 38 1024 16 0 ;1023 Generic 16hd
39 918 15 0 1023 Maxtor 1140
8l 40 820 6 0 i820  Seagale 251
mi 41 1024 5 512 1024 Miniscribe 6053
+ 42 968 5 128 988  Core In'tl AT 43
43 1024 5 124 1023 CMS-K40
44 1024 8 512 1024  Miniscribe 6085

éelting the Video Display Cohliguration

Select the VIDE O field to establish the primary video display adapter type.
Press the + - keys to cycle through the available settings:

‘» EGA (Enhanced Graphics Adapter).
: @ 40 Color {Color Graphics Adapter initialized in 40-column mode).

|

'@ 80 Color (Colar Graphics Adapter initialized in 80-column mode).

]

‘# MONO (Monochrome adapter, including MDA and Hercules)

3

Select the settings that suits your display adapter.
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D.4 Real-Time CLock Information

ISISISISISISTS 1SS

(Addresses 0;-2D)
Byia Function Address
0 Seconds 00
1 Second alarm o1
2 Minutas 02
3 Minute aiarm 03
4 Hours - 04 [
5 Hour alarm _ 05 i
6 Day of week 06 I
7 Pate of month 07 6]
8 Month 08 [n]
‘_ 9 Year 09 ; -
10 Status register A 0A |
11 Status register B o8
12 Status register C 0C . 7
13 Status register D oD 0
- 1
3
4
|
} . y
] ummmmmmmﬁmmmﬁmmﬁﬁsﬁﬂ
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Instrucion Oblact Code Bytes Cloch Periods
caw 98 1 2
ﬁ cLe 8 1 2
g o FC 1 2
[n1] FA | 1
CMC 5 1 2
CMP »t dold 00111 10w 2o 4
kk
!
CMP mem/ireg.data 1000008 w 34 50 rag &
mod 11 e/m " 6 mam 10 + EA
loi5e}
[e5P)
Ak
a (M} :
CmpP mam/regj.mam/regy 0Q1110dw 2 Jord tag to teg 3
J mod e tim mem loreg 9 ¢ EA
d ISP} mglomem 9+ EA
ISPy
CMPS 101001 1w 1 2?2
9 + 22/repetion’
cwD 99 1 5
DAA 27 i L}
Das 2F t 4
] DEC mamiiag 1N w 234 reg 3
J mod (2 im
| [H L] mam 15 + EA
al sl
d [+]3 15-bit tag G160 e 1 2
r o mem/reg THII01 Ve 2,304 8-hit ray
mod 110 /'m BO — S0
] {0ISP) 16-til tag
ISPl 144 — 162
B bl mem
186 -~ 96) + [A
16-tnl mam
. {150 — 188) + EA
€SC mam'reg 1100 Vapa 2. 3or 4 man B + EA
mod wax 1/m mg 2
{DsPe|
, {O1SPI
HLT F4 1 2
Wy mem’iag 0L Iw T34 8 bt reg
mod 111 ¢'m 101 — ¥ 12
1BISP| 16t reg
(VL 1g] 165 — 164
B b mam
(o7 — 118) « EA
V6-ut mam
- My — 194 + EA
lJ MUL mem:reg V0w 23,1 B il ieg
mod 101 v/m 80 — 94
IDISP) 16 tul reg
u |4SP) t28 ~ 154
8 1t mam
186 — 1041 » EA
16 bt men
L' (434 - 1801 + £A
N ac DX 1110110w 1 ]
Ll N sc, part 1110010w F] 10
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Inativgtion Object Code Bylen Clack Panioda
INC mam/teg 1 [ N 2. Jor 4 ey 3
. v itm mem 15 ¢ A
H ol
: [}
INC 16-bat reg 01900 1 2
INT oo 100° 1 52
110010101 2 51
' type
INTO CE | wterrupl 53
no mtarupt 4
IHET C¥ 1 24
JA dip 7 2 4/No» Branch
JHBE disp 16/Branch
JAE disp L 13 2 4'No Branch
JNB disp 18/Branch
4B disp 12 2 4'Mo Branch
JNAE thsp 9-Branch
JBE dugp 76 F & teo Branch
JNA thsp 16 'Brangh
Kl ¥ diap E3 2 6:'No Bignch
ansp 18/Branch
JE disp 14 2 4'Ng Brench
J2 disp 16/Branch
JG disp ¥ 2 4 No Brsnch
JNLE disp 16°Branch
JGE diug ] 2 4/No Brangh
JNL dap 16:Brangh
JL disp 1c 1 4 No Branch
JNGE disp 16'Branch
HE disp H 3 2 4 N Branch
JNG dnp 16/B:4nch
JmP add €A 1] 15
hk
»
hh
[}
JMP disp 1] 2 1%
disp
JMP displb [3:] J 15
(11
']
JMP mem FF 2| Jor 4 maerm ptv 32
mod 101 r/m 24 + EA
lse)
IsP)
JMP memirag FF 2,34 reg plir 16
) maod 100 rr/m ' N "
[HsPE mem pu 14
ISP} 18 + EA
INE s 75 2 4o Branch
JNZ disp 16:Branch
JNG disp LA 2 4 No Branch
disp 16 /Bianch
JNP disp i 2 4/Np Brench
w0 - desp 1 6/Branch
NS g 19 2 4°No Biench
disp 16 Branch
J0 disp 70 2 4 No Branch
dup 16-Beanch

* lmpled tvos = 3
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thetruction

| Objact Code

Clock Pavods

{1500
|
w I

ADD

12 G iy = ey 15
2
o

AND

CALL

! CALL

CALL

595

CAaLL

ac dats

marn/ieg | dala

mamleeg | memiregy

ac.data

mem/reg,dats

mam'reg) mem/raga

ac.date

meam/reg, dals

mem/regy.mem/ragy

sddr

dupld

i
+

mam/ieg i
i
'

kR
05
QA
D4
0A
3F
0001010w
[13
Iyt
100000yw
mod 010 +/m
[DISP|
(ISP}
kh
Iyl
Q00 100dw
mod e t/m
IDISP]
ISPl
00000 1 0w
(13
"]
100G0uIw
mod 000 m
ISP
IDISP
hk
ful
000000dw
maxd i tlm
1D15P]
ISP
001001 0w
(1%
|yt
1000000w
mod 100 rfen
(]
[DISP)
kh
[k
001 000dw
mod e r/m
(SP)
[[MET]
A
(13
u
hh
e
1:3
|11
[}
FF
mod 311 r/m
loise)
{Di1SP)
F§
mod « 10 1/'m
[DISP)
loisel

2ord

345
o 8

2,300 4

200

o B

2. Jord

2ot)

3.4 Bor

2. %00 4

2300 4

1.3 o0 4

4
80

a3

4
4

g 4

mem 17 « EA

ragloweg 1 |

mem toreg' 0 + A

reg o mam, 16 + EA
4

teg 4
mem 17 + EA

rag 1o iag 3
mam 1o rey 9 + EA
1eg 10 mem 16 ¢ EA

4

ey 4

mam 1} ¢ EA

req to reg 3
mem (o reg 3+ 1A
ragiomem 18 ¢ EA

20

11

32 b mem pounter
37+ EA

16 bit reg poiniel
15
16 tut mem ponie

27 + EA l
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82284

CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS
(82284-10, §2284-8. 82284-6)

8 Generates System Clock for iAPX 286 B Available in 18-Lead Cerdip Package
Processors (See Packaging Spec, Order #231369)

m Uses Crystal or TTL Signal for Frequency # Single +5V Power Supply
Source ® Generates System Reset Qutput from
-Schmitt Trigger Input
8 Provides Local READY and MULTIBUS®* = Available in EXPRESS
READY Synchronization — Standard Temperature Range
— Extended Temperature Range

The 82284 15 a clock generator/driver which provides clock signals for 1APX 286 processors and support compo-
nents. it aiso contains logic to supply READY 10 the CPU trom either asyncnronous of synchroncus sources and
synchronous RESET from an asynchronous input with hysteresis.

]
AESET
REE ﬂ RESET
SYNCHACMNITER -
0 = ARDY []1 ~ e [ Vee
X2 osc o ax SRDY [ 2 17 J ARGYEN
- SROYEN [ 3 161151
e — REAGY [ 4 15[150
FE EF1 : s 82284 14 3 MN.C.
N FEgs 13[JpPcLK
ABDYEN =——i
antr L g smemomazen X, (17 12| RESET
1 X8 11[JRES
SROYEN —:D__ AEADY GND ] 8 10[JcLK
SROY — Leaic AEADY
‘ }
o e > S U M
50 —] GENERATOR PCLK
Figure 2.
Figure 1. 82284 Block Diagram 82284 Pin Contiguration

*MULTIBUS is a patented bus of Intel

e CorpOrancn Assumes Mo Meapans Quity tor tne s of Any Cogutry OTher Traa Cuzuary EmDoDg v an i11e Proguct M O Sircist Paient Licensen &4 v 0l
. Janudry 1986
0 INTEL CORPORAATION 982 4-139

GENERADOR DE RELOJ



82284

Waveforms

CLK as a Function of EFI {(82284-6 only)

® ® .
r——-l——

®—N——-¢—ﬁ—-ll-—

cLx QD1 @

NOTE: Tha EF1input LOW and HIGH times as shown are required to
guarentee the CLK LOW and HIGH tmes shown.

=

_RESET and READY Timing as a Function of RES |
wlith 51, 50, ARDY to ARDYEM, and SRDY + SRDYEN HIGH

4.&" .f_
REAGY \\ "\\\\\\ \\\.\\.\.\‘S“‘“ S ‘\\\\\\\\\ o \\‘\T

1
mEs N a2 [, y Ny
?
Oepeands on \f previous
RESET state of /\ RES
NQTE 1; This 13 3n asyncnronous input The setup and nold umes
showr are required o guarantes 1ne response shown.

R

®|

READY and PCLX Timing with RES H!GH

ax ) ’:_’/_t/_\':/—L/—L/_

Q- —o=®

T O @/ O~F

(N

‘7'" e e AR N R RN

AT

®_’1_. M T (i) mate 1 _©°' i) tiose 1
.D' ot f/g, f////!’n’,:':f"'y]”fﬂ readfe: ,nf' '\ s ";:‘;}}\:m 'f////'?’ gt v ':f/;i/ﬁ

ARDYEN i .

—lQf—_© —

READY //,’.pr""'l/ﬂf‘/‘/ff/ i ";' VI'F, .

-
- NOTE 2
-

p

NOTE ¥: Thig g an asynchronous input The sstup and hotd imaes sMwn

are required IO gulllﬂ'lﬂ the response 3hown

NOTE 2: it SRDY « SRDYEN or ARDY + ARDYEN are active before
andsar during the hrst bus cycte atter RESET READY may no! be -

deassartad ynnl atter tne fallng sage ol @2 of Ty

(5@

X,
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lnte[ 82284

EFl Ortve and Measuremant Poimta

1.8

15v 159
o asv

CLK Cutons Massursrmant Posts

NOTE &

NOTE 10

F/C Drive Points

16

A%

NOTE 11

1’2184
Quteur

ATHER
QEVICE
ouTrUT

NOTE 12 AC Sstup Hola and Deidy Time Maasuremeni —General

T

! 7500hm 9100hm
PCLK EADY
outpast

"1 1

Yec Yee

=T
L

NOTE 13 AC Tes! Loading on Quiputa

. GENERADOR DE RELOJ



inte}
8284A/8284A-1

- CLOCK GENERATOR AND DRIVER FOR
IAPX 86, 88 PROCESSORS

& Generates the System Ciock for the s Single +5V Power Supply
iAPX 86, 88 Processors:
5 MHz, 8 MHz with 8284A = Generates System Reset Qutput from

m Uses a Crystal or a TTL Signal for
Frequency Source

® Provides Local READY and MULTIBUS®
READY Synchronization

m Capable of Clock Synchronization with
Other 8284As

® Available in EXPRESS
- Standard Temperature Range

® 18-Pin Package - = Extended Temperature Range
#Es ™ °
v &|—=rESET
—piCX
X —rd
XTAL
- OSCILLATCR [ D ose ‘
csvuccm,lj\hz
FIE P[]z r[Om
-1 +2  leprcLk el s wPhn
Sync SYNC ROYi[] 4 15 [ e
EF)
csYre i J neaoy s 24 Pen
ADY2[]s 1O
ROY1 EENZ [~
NG NG ok 0 12 :]m
ENT | 1/ ckJs N[,
" . GNoje o {]REsE :
RDY2 L .
1T; [3T)
AEN2 [+ ] Q b o Q = READY ’
ASYNC
82844/8284A-1 PH
8284A/8284A-1 Block Diagram Configuration
Il

| GENFRADOR DE RELOJ
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8237A/8237A-4/8237A-5
HIGH PERFORMANCE

PROGRAMMABLE DMA CONTROLLER

s Enable/Disable Control of Individual m Directly Expandable to any Number of
DMA Requests Channels
a Four Independent DMA Channels s End of Process Input tor Terminating
Co Transfers
s Independent Autoinitialization of all
Channels - u Software OMA Requests
s Memory-to-Memory Transfers a Independent Polarity Control for DREQ

and DACK Signals

M Block Initializatl
u Memory Blo talization a Available In EXPRESS

a Address Increment or Decremsnt -~ Standard Temperature Range
a High performance: Transfers up 10 1.6M w Available in 40-Lead Cerdip and
Bytes/Second with 5 MHz 8237A-5 Plastic Packages

(See Packaging Spec, Order #231369)

Tha 8237A Multimode Direct Memory Access (DMA) Controller is a peripheral interface circuit for microprocessor sys-
tems M is designed to improve system performance by allowing external devices to directly transtar information from
the system memory. Memory-to-memory transter capabibity i3 also provided. The 8237A oifers a wide vanety of pro-
grammable control features to enhance data throughput and system optimization and to atlow dynamic reconfigura
tion under grogram control.

The 8237A is designed to be used in conjfunchion with an external 8-bit address register such as the 8282. 1t contains
four :ndependent channels and may be expanded to any number of channels by cascading additional controlier chips,

The three basic transfer modes allow programmability of the types of DMA service by the user. Each channe! can be
indrvidually programmed to Automnitialize to its original condition following an End of Process {(EQP).

Each channel has a full 64K address and word count capability.
The B237A-4 and B23TA-5 are 4 MHz and 5 MHz selected versions of the standard 3 MHz B237A respactively
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Table 1. Pin Description

Type

Names and Function

Symbot

[ Type

Mams and Funcilon

Power: + 5 voit supply

Ground: Groynd,

Clock Inpul: Clogx Input contrcls
the nternal operations ol the
8237A and its rate of data trans-
fers. The input may be driven at up
to 1 MHz for the standard B237A
and yp to 5 MMz for the B2I7A-5

Chip Seisct: Chip Select 1s an ac-
irve low Input used 10 seiect the
8237A as an I/Q device during the
Idie cycle. Th aliaws CPU com-
murication on 1the data bus.

RESET

| Resel: Rsset 1 an active high i

pul which clears the Command,
Status, Reguest ang Temporary
fegistlers. It atso clears the
trstilasy thpHiop and sets tha
Mask regisier. Fallowing a Reset
1he gavicse 1S 10 the Idle cycle,

READY

RAsady: Ready t5 an input yaed to
exiend the memary read and write
pulses trom the B237A to accom-
modate stow memornes or QO per-
ipheral devices. Ready must not
Mmake transitions gunng Ity specs
fiag setupnold time

HLDA

Hold Acknowledge: The active
high Mold Acknowiedge from the
CPU indicates that 1t has rein-
quishagd control of the sysiem
bussas.

DREQO-DREQ3

DMA Regquest: The DMA Regquast
lines are iNndividual asynchronous
channei request InpUts uvsed by pe-
fioheral circuis o obtain DMA
service, In fixed Prionty, DREQD
has tne nighest prionty and
DREQI has the iowest priority. A
recues! s generateg by activating
the DREQ hine of & cnannel, DACK
will acknowledge the recogmtion
ol DREQ signal Polaruy of DREQ
18 programmabls Reset intiaiizes
these lines to active nigh, DREQ
mMust B¢ Mantained until tha come-
sponding DACK goes active.

: DBO-DBY?

o

Data Bus: The Data Bus lines are
bidiractional nres-state signals
connaitad to the system daws byus.
The outputs are enabled tn the Pro-
gram congdition guning the 1/O Read
to output the contents of an Ad-
dress register, a Status register,
the Temporary register of a Worg
Countregister to the CPU The out-
puts are disabled and the inputs
are read durnng an /0 Write cycls
when the CPU 13 programming tha
B237A control registers, Duning
DMA cycies the most significant 8
bits of the agdrass are output onto
the gata bus 10 be sirobed inlo an
external tatch oy ADST8 in mem

ory-lo-mamory aparations, data
from the mamary cames into the
8237A on the cats bus during the
read-lrom-mamory transtar, In the
write-lo-memory transier, Lha pata
bus outputs ptace the data into the
new memory location

[

Wo

110 Resd /Q Read I8 & bidirec
tional active low three-state hne in
the Idle cycie, it is an input contral
signat usad by the CPU 10 read the
control regraters, In the Active cy.
cte, It is an output control signal
used by the B237A to access dala
from n paripheral duning a DMA
Writa transter,

10w

1o

1O Write: 1O Write I8 a bigirec.
tionat activa low thrae-state line In
tha Idls cycle, i1 13 an input control
signal ysed by ke CPU to lcad in-
formation into the B237A In the Ae-
tive cycle. It 13 &b output control
signal ysed by the H22TA 10 load
data to the perpheral furing a
OMA Read transler,

[[#]

End of Procsss: Endg of Process is
AN aclive low bidirectionat signal.
Information concerning the com-
pletion of DMA services is aval
abie al the bidirsctional EQP pin,
The 8237A allows an external 31§
nal to terfunate an active OMA
service This is accomplishad by
puthng the EQP input low with an
external EOP signal The 82374 ak
30 genasates & pulss when the ter-
minai caunt (TC) tor any channei s
reachec. This penerates an ECP
signal which ia output througn the
EQP Line. Tne recepiian of EQP,
elther internal or eaxiernal, will
cause the B237A to lerminate the
sarvice, reset the reguest, andg, o
Autoinitialize 1% enabled, 1o write
Lha Dase regisiers 10 e currant
1eq1318ry of that channel, The mask
ot and TC bBH 1n the status word
wil be set for the currantly active
channel by EQP uniess the channel
is programmed tor Autoinitialize. In
that case, the mask bit remang un-
changed During memory-to-memory
transters, EOP will be output when
the TC for cnannsl 1 occurs, EQP
$hould be tied high with & pull-up
res:s10¢ if it 1s not used 1o prevent
arroneous #nd of proceas inputs

R

110

Address: The four least significant
address lines are Didirectional
three-state signals In 1he idie cy-
cis they are Inpuls &nd are usea by
the CPU to sddress the regisier
1o be loagec of read. In the Active
CycCle they are gutputs ang proviae
the 1ower 4 bils of the oulpul
address
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Table 1. Pin Description (Continued)

quest 1o the CPU and Is usad ‘o re-
quest control of the system bus It
the coresponding mask bt ia
clear, the presance of any valid
CREQ causes B237A to issue tha
HAQ,

DACKO-DACK3 O | OMA Acknowliedge: DMA  Ac-
knowledge 15 used 1o Notily tha In
dividual peripherals when one has
been granted a DMA cycle The
senss of these hnes 15 program-
mabie Reset initializes them o ac-

tive low,

FUNCTIONAL DESCRIPTION

The B237A block diagram includes the major logic
blocks and all of the internal registers. The data inter-
connection paths are also shown, Not shown are the
various control signals between the blocks. The B237A
contains 344 bits of internal memory in the form of
registers. Figure 3 lists these registers by name and
shows the size of each. A detarled description of the
registers ang thewr tunctions can be found under
Register Description.

Name Size Number
Base Acaress Registers 16 bits 4
Base Word Count Regiaters 16 bats 4
Current Address Aegistary 15 tuts 4
Current Wortd Count Regisiens 16 bite 4
Temporary Address Regisier 16 ita 1
Tarnporary Word Count Regrster 16 ity ]
Status Register Boits 1
Command Ragister Bons 1
Temporary Ragisier [:R-111 ] 1
Moge Aeqisiers 6 bits 4
Mashk Regiater 4 bits 1
Reguest Register 4 bity 1

Figure 3. B237A Internal Registers

.

The B237A contains three basic blocks of control logic.
The Tirmung Control biock generates nternal timing and
external control signals for the 8237A. The Program
Command Control block decodes the various com-
mands given {0 the 8237A by the microprocessor prior
1o servicing a DMA Request. It also decodes the Mode
Control word used to select the type of DMA duning the
servicing. The Prionty Encoder dlock resoives priority
conention between DMA channels requestifig service
stmultaneously.

The Timing Control block derves internal uming from
the clock 1nput. In B237A systems this input will usuaily

Symbol Type F Name and Function Symbal Type N‘ll’ﬂl and Function
Ad-AT [o] 1 Address: The four most significant AEN 0 Address Ensbie: Address Ensble
acdress ines are three-state ou!- enabigs the B-bit lalch containing
puls and provide 4 bris of addrass. the upper 8 address bits onto the
| These lines are enabled only curing system address bus AEN can aisg
| the DMA service, be used to disable cther system bus
HRQ O | Hold Request: This is the Hold Ae- drivers during OMA transters AEN

LAl

s active HIGH

ADSTB O | Addreas Strobe: The actve high,
Address Sirobe 13 used 10 strobe the
upper address byte :nio an axiarnal
latch.

Memary Read: The Mamory Read
signal 16 an active low thras-siale
output used 10 access data fromthe
selected memaory locaton during &
DMA Read or 4 memaory-lo-memory
transfer.

Memory Write: The Memory Wnite
1S AN aclive low three-state output
used to wrte cata io the selected
memary location duning & DMA
Write or a memory-to-memory
transtar.

be the o2 TTL clock from an B224 or CLK from an
BOBSAH or B284A, For 8085AH-2 systems above 3.9 MHZ,
the B0BS CLK{OUT) does not satisty B237A.5 clock LOW
and HIGH time requirements. In this case, an external
clock should be used 10 drive the B2ITA.S.

DMA Operation

The 8237A 13 designed to operate In two major cycles.
These are caliled ldle and Active cycles, Each device cy-
cle 15 mage up of a number of stales. The 8237A can
assume seven separate states, each composed of one
tult clock penod. State 1 {Sh 15 the inactive state. it is
entered when the 8237A has no vahd DMA requests
pending. While in Sl, the DMA controlier 1 tnactive but
may be n tha Program Condrtion, being programmed by
the processor. State S0 (S0) s the first state of a DMA
service, The 8237A has requasted a hold but the pro-
cessor has not yet returned an acknowledge. The 8237TA
may still be programmed until it receives HLOA from the
CPU. An acknowledge from the CPU will signal that
DMA transters may begin. 51, 52, 83 and S4 are the
working states of the ODMA service. f more time I8
needed to complete a transfer than 1s available with nor-
mal tming, wait states (SW) can be inserted between 52
or 53 and 54 by the use of the Ready line on the 8237A.
*Note that the data is transferred girectly trom the 1O
device to memory (0r vice versa) with IDR and MEMW (or
MEMR and I_O_W) peing active at the same hme. The data
1s nof read into or driven aul of the 82374 in 1HO-to-
memory or memory-to-/0 DMA 1ransiers,

Memory-to-memory transters reguire a reagd-from and a
wriie-lo-memory 10 complete each transfer. The states,
which resemble the normal working states, use two
digit numpbers for identification, Eight states are re-
auired for @ single transfer. The first four states (511,
$12, 513, §14) are used for the read-from-memory half

n
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anc the last four states (S21, $22, 523, 524) for the whte-
1o-memory half of the transfter,

IDLE CYCLE

wren ng channel i3 requesting service, the 8237A will
enter the Idle cycle and pertorm “S{" states, Ln this
cycle the 8237A will sample the DREQ lines every clock
cycle te determine it any channe! s reguesting a OMA
service The device will also sample TS, looking lor an
attempt by the microprocessor to write or read the inter-
nal regisiers of the B237A. When C5 is iow and HLDA is
low, the B237A enters the Program Condition. The CPU
can now establish, change ar inspect the internal defini-
tion of the pant by reading from or writing to the internal
registers Acdress lines AQ-A3 are inputs 10 the device
anc seiect which regisiers'will be read or writien. The
iGR and iOW lines are used to setect and ttme reads or
writes. Due 1o the number and size of the internal regis-
ters. an internal flip-fiop is used to generate an addi-
fional b1t of adgdrass. This bit )5 used to determine the
upioer or iower byle of the 16-bil Address anc Word
Count registers, The Hip-fiop is reset by Master Clear or
Reset. A separate software command can alsc reset this
thp-flop.

Special software commands can be executed by the
8237A n the Program Condition. These commanas are
cecoded as sets of addresses with the CS and 10W The
commands d¢ not make use of the data bus. Instrue-
tions incluce Clear First/Last Flip-FLop and Master
Clear.

ACTIVE CYCLE

When the 8237A is in the tdle cycle and a non-masked
channel requesis a DMA service, the device will output
an HRQ to the microprocessor and enter the Active cy-

cle. 1115 1 this cycle that the DMA service will take

elace, 1n one of 1our modes:

Single Transter Mode — In Single Transfer mode the
device is programmed to make one transier only. The
word count will be decrermnented and the address dec.
remented or iInCremented 1¢ilowing each transter. When
the wora count “rolls over” from zerp to FFFFH. a Ter-
minat Count (TCY will cause an Autoinitialize if the chan-
net has been programmed 1o do so.

DREQ must be held active untit DACK becomes active in
order 1o be recognized.  DREQ is held active through-
out the single transter, HRQ will go inactive and release
Ine bus to the system. it will again go active and, upon
rece:pt of a naw HLDA, another singfe transfer wilt be
performed. in BOBOA, BOB5AH, 8088, or 8086 system this
will ensure one tult machine cycle execution between
DMA transfers. Detalls of iming between the 82374 and
other bus control protocols will depend upon the char-
actenstics of the microprocessor involved.

Biock Transter Mode — In Biock Transler moda the
device is activated by DREQ to continue making trans-
ters during the senice untll a TC, caused by word count
goIng to FFFFH, or an externai End of Process (EOP) is
encountered. DREQ need only be helg active untll DACK

tecomes active. Again, an Autointtiallzation wil occur
at the end of the service if the channe! has been pro.
grammed for it,

Demand Transter Mode — In Demand Transfer mode tha
device 15 programmed to continue making transfers
unti a TC or external EOP is encountered or until DREQ
goes inactive. Thus transfers may cantinue until the 1O
device has exhausied its data capacity. Aiter the IQ
device has had a chance to calch up, the DMA service is
re-established by means of a DREQ. During the tma
between services when the microprogessor 1s aliowed
1o operate, the intermediate values of address and word
count are stored in the 8237A Current Address and Cur-
rent Word Count registers, Onty an EOP can cause an
Autoinitialize at the end of the service. EOP 1s generated
either by TC or by an external signal.

Cascade Mode—This mode 1s used to cascade more than one
£237 A together for simple system expansion. The HRQ and
HLDA s:gnais from the additronal 8237 A are connected to the
DREQ and DACK signals of a channel of the 1ital B237A
This aliows the DMA requests of the additional device to
propagate through the prionty network circuitry of the preced-
ing device The priority chain is preserved and ihe new device
mus! wail for ds turn to acknowledge requests. Since the
cascade channel of the inbal 82374 1s used only for prior-
izing the addiional dewice, it does not cutput any address
or control signals of its own. These could confict with the
outputs of the active channel in the added device The 8237A
will respond to DREQ and DACK bu! all other outputs except
HRQ wilt be disabled. The ready input is ignored.

Figure 4 shows two additionat devices cascaded into an
mitial device using two of the previous channels. This
forms a two level DMA system, Moare 8237As could be
added at the second level by using the remaining chan-
nets of the first level. Additional devices can also be
added by cascading into the channels of the second
level devices, forming a third level.

IND LEVEL

15T LEV ZITA
MICROPAOC ES30R LEVEL

L] OREQ | =—o0or wrO
— MLDA SACK fm o HLO&

&ITTA

DREQ p=— MRQ

OACK F——={ WiD&

MITIAL DEYICE ENTA

. ADOITIONAL
CEVICES

Figure 4. Cascaded 8237As
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TRANSFER TYPES

£ach of the three aciive transler modes can perform three
ciflerent types of translers These are Read, Write and Venty.
Write transters move data from and /0 dewice 1o the memory
by activating MEMW and IOR Read translers move data rom
memory 10 an KO device by activating MEMR and iGW, Verity
fransfers are pseudo transfers The 8237A operates as in
Reaa or Wrile transiers generating addresses, and responding
10 EQP, etc However, the memery and I/Q control fines all
remain inactive, The ready input 1s ignored in venty mode.

Memory-to-Memory—Toc perform black moves of data from
one memary address space to another with a mimimum of
program efiort and time, the B237A includes & memory-to-
memory transter feature Programming a od en the Command
register setecls channels 0 to 1 to operate as memory-to-
memory fransier channels The transler 13 initiated by seting
the sofware DREQ for channel § The 82374 requests a DMA
service in the normal manner. Atter HLDA s true, the dewice,
using four state transfers wy Block Transter made, reads cata
from tne memary, The channet O Current Address register 1s
the scurce for the address used and 1s decremented or incre-
mented :n the normal manner The data byte read from the
memory 15 stored in the B237A internal Temporary register
Channel 1 then performs a four-state transfer of the data from
the Temoorary register to memory using the address in its
Current Address register and incrementing or decrementing it
tn the normal manner. The channel 1 current Ward Count is
decremented, When the word count of channel 1 goes to
FFFFM, a TC 1s generated causing an EDP output terminating
the service.

Channel 0 may be programmed to retain the same ad-
dress tor all transfers Tius allows a single word 1o be
written to a block of memory.

The 8237A will respond to external EOP s19nals dunng
memaory-to-memory transters. Data comparators in
block search schemes may use this input to terminate
the service when-a match 15 found The timing of
memory-to-memory transfers 18 tound n Figure 12,
Memory-to-memory operations can be detected as an
active AEN with no DACK outputs,

Autoinrtialize - By programming 2 bit in the Mode regester, a
channel may be set up as an Autoiniialize channet Dunng
Autoinitiahze nibahzation, the originat values of the Current
Adaress and Current Word Count registers are automatically
restored from the Base Address and flase Word count register,,
of that channel toliowing EDP The base registers are loaded
simuttaneously wath the current reqisters by the micropro-
cessor and remam unchanged throughout the DMA service
The mask bit1s not altered when the channei 150 Autoindialize
Following Autornitiatize the channel 1s ready fo perform
another DMA service. without CPU intervention, as saon as a
valig DREQ s detected In order to Autorminitialize both chan-
nels in a mermory-to-memory transter, both word counts should
be programmed «entically H interrupted externa’ly, EOF
puaises snould be applied in both bus cycles

Priority — The 82374 has two types of priortty encoding avail-
able as schware seiectabie options The first s Fixed Prionity

which fixes the channels in priority order based upon the
descending value ol their number The channel with the lowest
orionty 1s 3 followed by 2, 1 ang the righest prignity channel,
O Afler the recognition of any one channel lor service, the
other channels are prevented fram interterring with that ser-
vice unhishis compicied,

The secona scheme (s Rotating Priority. The lasl chan-
nel to get service becomes the Jowesl priority channael
with the others rotating accordingty.

1t ’ nd 3rd
Sarvics Sarvice Service
nignest 1] 2 == 38TYICS J ~— saivice
1 g SEMVICE 3 g requea! Q
2 —\o 1
Iowest k] 1 2

With Retating Prionty 1n a single chip DMA system, any
device reauesling service 15 guaranteed 1o be recog
nized atter ng more than three fugher prionty services
have olcurred. This prevents any one channel from
monapolizing the system.

Compressed Timing — In order to achieve even greater
throughput where system characteristics permet, the

(B237A can compress the transfer time 1o two clock

cycles From Frgure 11 11 can be seen that state S3 is
used to extend the access time of the read pulse. By
remgving state $3. the read pulse width s made equal to
the write pulse width and a transfer consists only of
siate S2 to charge the address and state S4 to perlorm
the readiwrite. S1 states will still cccur when AS-A15
need updating (see Address Generation). Timung for
compressed transters 1s found in Figure 14,

Address Generation — In order to reduce pin count, the
8237a multiplexes the eight higher order address bits
or the data lines. State S1 1% used to output the higher
order adéress bits to an external latch from which they
may be placed on the acdress bus. The fathing edge of
Agdress Strobe (ADSTB) 1s used to load these bits from
the data lines to the latch, Address Enable (AEN) is used
10 enable the bils onto the address bus through a thrae
state enable The lower order address bits are output by
the B237A directly Lines AO-A7 should be connected to
the aacress bus Figure 11 siows the ime relationships
tetween CLK. AEN, ADSTRB, DB0O-DB7 and AQ-AT.

Dunng Biock and Demand Transier mode senvices,
which snclude mulbiple transters, the addresses gener.
atec will be sequential. For many trans!ers the gata held
tr the exiernal adgdress latch will remarn the same. This
tata need Only change whan a carry or borrow from A7
10 AB takes$ place In the normal sequence of acdresses.
To save lime and speed transfers, the 8237A executes
$1 states only when upgdaung of A8-A15 in the laich is
necessary, This means for long services, 51 stales and
Agcress Strobes may occur only once every 256 trans.
‘ers. a savings of 255 clock cycles for each 256
rransters )
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REGISTER DESCRIPTION

Cumeni Addrass Register — Each channe! has a 16-bit
Current Acdress register. This register holds the vaiye
of 1he address used during DMA transfers. The address
18 autematically incremented or decremented after each
transfer angd the intermediate values of the address are
stored in the Current Address register dunng the trans-
far. This register is wrnitten or read by the micro-
processor i successive 8-bit bytes. It may also be raini-
tatized by an Autinitialize back to its ortginai value,
Automnitialize takes place cnly after an EQP,

Current Word Ragister — Each channel has a 16-bit Cur-
rent Word Count register. This register determines the
number o! transfers to be performed. The actual number
of transters will be one more than the number pro-
grammed in the Current Word Count register (1 e., pro-
gramming a count of 100 will result in 101 transters). The
word count 1S decremented atter each transiar. The
intermediaie value ot the word count is stored in the reg-
ister guring the transfer. When the value in the register
goes from zero to FFFFH, a TC will be generated. This
register is loaded or read in successive 8-bit bytes by
the microprocessor in the Program Condition. Follow-
ing the end of a DMA service it may atso be reinitialized
by an Auteinitialization back 1o itg originat value. Auto-
ininalize can occur only when an EQP occurs. If it is not
Autormibiatized, this register will have a count of FFFFH
atter TC.

Base Address and Base Word Count Registers — Each
channei has a parr of Base Address and Base Word
Count reg:sters. These 16-Dit registers store the onginal
value of their associated current regiaters. Dunng Aute-
rutialize these vatues are used to restore the current
registers to their oniginal vatues, The base registers are
wniten simultaneously with their corresponding current
register in 8-bit bytes in the Program Condition by the
microprocessor. These registers cannot be read by the
MIGTOPIocessor.

Command Register — This B-bit register controls the
operation of the 8237A. It 1s programmed by the micro-
processor in the Program Condition and is cleared by
Reset or a Master Clear instruction. The following table
lists the funcuion of the command bits. See Figure 6 for
agaress coding.

Mode Register — Each channel has a 6-bit Mode regis-
ter asscciated with it. When the register is being written
1o by the microprocessor in the Program Condition, bits
0 and 1 determine which channe! Mode register ts (o be
writtgn,

Request Reglster — The 8237A can respond 1o requests
for DMA service which are initiated by sottware as well
as by a DREQ. Each channel has a request bit associ-
ated witn i1 in the 4-bit Request register. These are non-
maskable and subject 1o prioritization by the Prionty
Encoder network, Each register bit 1s set or reset 5epa-

Command Regisier
T 4 5 403 21 -—

Illlillﬁ

-

x o

g
—
s
—|

Mode Register

7T 6 5 4 3 2 1

LT TTTT]]
10
mn
00
)]
10
"
xX

Regquest Ragister
7T 8 5 43 2 q

‘L{“
n
10
1
el

Bil Number

Memory-1o-memory diaable
Mearmary 1o-mamory anat »

Channe! Gaddrass hola ¢ a0
Channel 0 sacress hold enadis
HotQmd

Contralier snable
Controlier disable .

Nornal timing
Comaressed timing
HbitOm1

Fixed prigrty
Rotatng priorty

Late write selectron
Extanced wile selection
Hotlat

DREQ senss active high
OREQ ssnse sciivg low

DACK senss atlive Jow
DACK asnsas active high

0 «— B Humber

Channel O select
Channet 1 seiact
Channel 2 ssiect
Channal J seiect

Yenty transier
Wit transter
Read fransier
lllegal
ftosband T §1

Autoinitializstion disable
Autoinitalization enable

Address incremaent salect
ASGHESS Jecrament salect

Demand mode select
Single Mmode select
B1OCck MOGH Seiect
Cascaos moos select

0 ap—men B N Tt

Selact channai 0
Select channet 1
Setect channal 2
Setact channel J

Rasel requast bit
Set reguest bit

rately under software contro!l or is cleared upon genera-
tion of & TC or external EOP. The entira ragister is

cleared by a Reset. To set or

reset a bit, the software

loads the proper torm of the data word. See Figure 5 for

register address coding in ord

er 1o make a software re~

guest, the channel must be 1n Block Mode.
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Mask Ragistar — Each channe! has associated with it a
mask b1t which can be set to disabie the incoming
DREQ Eachmask bit1s set when its associated channel
produces an EQP H the channel 18 not programmed tor
Autoinitiahize. Each bit of the 4.bit Mask regisier may
aiso be set or cleared separately yunger sottware control.
The enlire register 15 also sel by a Reset This disables
alt DMA reguests until a clear Mask register instruclion
allows them to oecur The mstruction 10 saparately set
or clear the mask bits s similarin torm to that used with

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

T & 5§ 4 3 2 1 0 -a— Bl Number
[ I
L T11]

—— 00 Selact channel O mask bit
01 Select chanme} 1 masx Dil

10 Selec cnannel 2 mask bil
11 Setect charnel 3 mask bit
0 Claar mask bt

1 Set mask bl

Dont Care

Al four its of the Mask regisier may also be written
with a single command

T & 5 4 3 2 \ 0-g—2Bit Number

N G Clear channel G mask ot
Dont Cars 1 Sal chrannel O mask bit
- ¢ Clesr crannal 1 mask by
1 Set channal Y mask b
3 Ciear channel 2 mask bit
1 Set channel 2 mask bit
{ D Clear channe! ] mase it
1 Selchanna! 3 mask bit
| Signal
4
1 Register | Operatiod |- e e gnae
| S DR IOW  AY A2 A A
| Commang | write o 2 T 0 0 DO
| Moge writa c 1 0 LN T R
i Aesguest write [+] 1 ] 1 4 0
Mask Setifesat | 0 1 1] 1 ] 1 0
i Mask Wrle L] 1 ] 1 1 1 1
i Temporary | Read 0 0 1 1 1 0 1
[ $tatus J Raad v o 1 10 6 0

Figure 5. Definltion of Register Codes

Siatus Register — The Status ragisters availabie to be
read oul af the 32374 by the microprocessor. it contalns
information about the status of the devices at this point.
This intormalion includes which channels have reached
a terminal count and which channels have pending DMA
requests. Bits 0-3 are set every time a TC 18 reachsd by
that channe! or an external EOP is appliea. These bits
are cigared upon Reset ang on each Status Read. Bits

é4-7 are se! whenever thew corresponging channel 1s
requesung service.

7T 8 5 4 3 7 1 L -w— BhWunoe

LI T T~

| — 1 Cranse has raached TQ
_— Ztan~4 " “as reached TC
Fre——— ¢ Chan~w a8 reachec TG
—————— 1 Channa .rasreachea TC

1 Cranne C request
T Sranne T ceguest
1

Cra~~w -1 request
Cran~e 3 requast

Temporary Register — Tne Temporary reqister Is used
to hold data dunng me=.z-y-to-memory transters, Fol-
lowing the completion z' the transters, Lhe last word
moved can be read by ne microprocessof in the Pro-
gram Condition, The Temporary rejister always con-
tains the last byte trans‘e-zed 1n the previous memaory-
to-memory operation, un ess cleared by a Reset.

Software Commands— Tnese are adchinona! special software
commands which can De exezuted in the Program Condition,
They do not depend on any specific bit pattern on the data
bus The three software zsnmands are;

Clear First/Last Flip-Flop- This command is executed
prior to writing of reading new agdress or word count
intarmation to the 82374 This imt:atizes the fup-flop
13 a known state $6 that subsaguent accesses 1o reg-
ister contents by the microprocessor will address
upper and lower bytes 1n the cofrect sequence.

Master Clegr: This sofiware instrughon has the same
eftect as the hardware Reset. The Command, Status,
Request, Temporary, and internal Firsi/Last Flip-Flop
registers are cleared and the Mask register 1s set. The
B237A wiil enter the Idle cycie.

Clear Mask Register This command tlears ihe mask
bits of all four channels, enabling them to accept
DMA requests.

Figure 6 lists the address codes for the software com-
mands:

| W Owwrsnen

RAxast Slatue Ragraiar

»
-loelalB

v
] W Command Ragnster
M rega:

I
i
|
§ 8 1 wiie Asquest Regreier
Yl M roms

-le e e |

a Wine Segis Mask Ragiate Br

- lolel-

* | Meoat

Wrag Mode Audaie

~lalo oo joja|o |e

S

Ciaat Bria Posmer Fio: Freg

a oo |-

Piaag Temporsry Reguater

Waue Chasr

- o |o |o |o |-
~lol-jo]-le

L )

Tibis Masn Pagas

- lele |-

Wegat

-a-o-o-o-n-a-a-om

a |- |o

Wrdy AN Mass Ragmier Bein

Figure 6. Software Command Codes
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Signatls
hannel fagister Uon —_ i -
Channe L1 Operal T on ow A1 A2 e a0 Flip-Flop | Dsis Bus DBD-DAT
Q Base ana Currens Acaress Write Q 1 4] 1] -] [*] [+] [ AQ-A7
1} 1 0 a ¢ ] 0 1 AB-A1S
Currant Address Read a ] 1 o [ Q Q ] AD-A7
'] 0 1 -] ] o ] 1 AB-A15
Base and Current Word Coun! Wwhnie 0 t 0 Q |} 1] 1 +] WO-W7T
1] 1 [+] 0 '] -] 1 1 WH-W15
Currant ward Count Reag ] 0 1 0 -} 0 1 -] wWo-w7
. o Q 1 1} 0 0 1 t wWe-w1§
1 Basa and Current Adcrass Write 0 1 [*] o +) 1 0 o AC-AT
0 1 1] ] ] 1 b ] AB-A1%
Current Adcress Rasd -] 2 1 4] ] 1 ] ] AD-AT
s} 0 1 [+] 0 1 ] ] AB-A18
Base ang Currant Word Caunt wnte ] t Q 0 [+ 1 1 1] WO-WT
1] 1 a 0 [+] 1 1 1 wa-w1s
Curranal Wera Count Read 8 a [ [} 1 0 wWOW?
Q 1] 1 0 "] 1 1 WE-W15
Fi Base and Current ACOress Wrila ° 3 0 ] 1 ] ] 0 AQ-AT
9 1 0 0 1 ] [+] 1 Ad-A1S
Current Addresy Rasd ] Q 1 0 1 [+] 0 ] AQ-AT
[} 0 1 1] 1 [} <] 1 AB-A1S
Base and Current Word Count Write 0 1 o o 1 ] 1 ] "wo-wr
[} 1 [ [ t 1] ] 1 WB-W1%
Currant Word Count Asad [ 0 1 o 1 ] 1 /] Wo-W7
1} 1] 1 0 1 1] 1 1 Wi-vi$
3 Base and Curment Agaress Write ] 1 [+ 0 T 1 Q o AD-A7
[ 1 ) 0 T 1 0 1 AB- 15
Currant Addrass Read -] 0 1 [ t 1 0 0o AQ-AT
N Q [+] 1 4 1 1 4] 1 AR-AT3
Base and Current Word Count Write o 1 ¢ 1] ] 1 1 [+] WO- W7
] 1 [+} ] 1 1 1 1 wi-wis
Currant Word Coumt Aead 0 [} 1 ] 1 1 1 1] wWO-W7T
H -] 0 1 o 1 1 1 1 WB-W15
Figure 7. Word Count and Address Register Command Codes
PROGRAMMING

© The 8237A will accept programming from the host prog-
essor any bme that HLDA 15 inactive; this 1s true #ven if
HRAQ I1s active. The responsibility of the host is to assure
that programmung and HLDA are mutually exclusive.
Naote that a problem can occur if 3 DMA request occurs,
on an unmasked channel while the B237A 1s being pro-
grammeda. For instance, the CPU may be starting lo
reprogram the two byte Address regrater of channsl 1
when channel 1 receives a DMA request. If the B237A 18
enabled (bit 2 in the command register is 0) and channet
118 unmasked, 8 DMA service will occur after onty one
byte of thea Address register has been reprogrammed.
This can be avoided by disabling the controlier (setting
bit 2 in the command register) or masking the channst
betore programming any other registers. Once the pro-
grammrng is compiete, the controller can be enabled/un-
masked.

Aller power-up it 1s suggested that all internal locatrons,
especially the Moge registers, be lcaded with some
valid vaiue. This should be done even If some channels
are unysed.
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APPLICATION INFORMATION

Figure 8 shows a convenient mathed for configuring a
DMA system with the 8237A controller and an BOS0OA/
BO85AH microprocessor system. The mullimode DMA
controller :ssues a HRQ to the processar whenever
there 1s at least one valid DMA regues! from a peripheral
gevice. When the processor replies with a HLDA signal,
the 8237A takes control of the address bus, the data bus
and the control bus. The address {or the first transier

opersatron comes oul in two bytes — the least signitia
cant 8 bits on the eight address outputs and the most
signilicant B bits on the data bus. The contents of the
cata bus are then latched into the 8282 8-bit latch to
complate the full 16 bits of the address bus. The 8282 is
a high speed, 8-bit, three-state latch ina 20-pen package,
After the initial transfer takes place, the latch1s updated
onty after a carry or borrow 18 generated in the least 81Q-
niticant address byte Four DMA channels are provided
when one 8237A 15 used,

ADGRESS BUS A0 AtS )

< T - ¥

Ad-avE

—ro— dor
[+ }
- £y ]
8 BT LATCH

] o

A-A1S AEN AD-A3 As-A? ADETH <
BUSEN
os o iy C—
n = ow
- (-]
WOLD HAQ . 2 g E = 3 g =
g & 3 9 s 3
cry | voeTy afa
cLoCK +
RESET
WEWA O
W O— CONTROL
T o— s
oW -
OB0-DBT
N Y
[ SYSTEW DATA BUS )
-

Figure 8. 8237A System interface
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ABSOLUTE MAXIMUM RATINGS® “WOYICE, Stresses above those histed under “Absolute
Maximum Ratings”™ may cause permaneni damage {o the
device. This 15 3 stress rating only and functional opera-

-ambient TemperatureuncerBias ........ 0*C1070°C ton of the device at these or any cther condilrons above
Siorage Temperature ..... .. ....—B65"Cto +150°C thase indicated i the operational sections of this specifi-
veoliage on any Pin with cation 15 not imphed. Exposure [0 absolute maximum

PespecttoGround ... .. .. ... oe -05to07V rating conditions lor extended periods may affect device

power Dissipation . ..., PP 1.5Watt reliabitity,

D.C. CHARACTERISTICS (T, = 0°C to 70°C, Ve = 5 OV 5%, GND = OV)

Symbol | Parameter Min. ! Typ( Max. Unnt Test Conditions A
Vo Output High Voltage 24 v log = -200 uA
33 A lgn = - 100 uA 1HRQ Only}
VoL Cutput LOW Valtage 40 v lg = 2 0mA (data Bus. EOP!
loy = 3 2mA {other outputs)
o, = 2 5mA {ADSTB) (Note 8)
Vin | Input HIGH Valtage 20 Ve-~05 v {Note 8)
Vi, | inout LOW volage 05 0.8 v
I | inout Loag Current =10 wA OV < Viy = Ver
o | Output Leakage Current =10 A 045V s Vaz <Veo -
lez | VocSupely Current 110 120 mA Ty = +25°C
| 130 150 mA | Ta=0°C
Co | Qutput Capaciiance 4 8 pF
oY | Input Capacitance 8 15 pF fc = 1.0 MHz, Inputs = OV
Cip IO Capacrance 10 18 I of -
NOTES:

Typrcal values are for T, = 25°C nominal supply vOl1age N0 AOMINE Droceds G parametens
s y 3 g

N

taput Lming paramaeters assume transition imes fo 20 n3 of less Wavelorm mezsuremen! paints 1ar CON INpUL and Cuttul S.5AR are 2 OV tor HIGH
and G BV for LOW uniess cinerwise noted

[

Outnut Ioading 15 1 TTE gate pua L508F capsciiance unless otherwise nated

The net (OW or MEMW Pulae wigtn 1o+ normal weile witt e TCY-106 N3 arc 107 extencec woite will be 2TCY-100 ns The ne: DR or MEMR pulse
width for narmal read will be 2TCY-50 ns and for compressed read wiki be TTY-50 ms

TOQ s specttiad far twa Qitterent output HIGH levels TDCY s mezsured 31 20V TOO2 15 measurec al 33V The value 1or TOOZ assumes an
external 3 IK) puli-up resistor connectad from HRQ 10 Ve

DREQ should be heid sctive untl DACK 1 retumned
DOEQ ant JACK signals may De active high or active low Timing diagrams 2ssume the Active righ mode

-

[

The values 0f Vs N3 V), Nave ogen changed from the 1985 $PECINCANON 1D 31w MOre design margin

Wwom oo

SuUCCEstIve "#ad and/or write OO EIONE Dy e exlernyi DrOCEIIOr 10 Drogra™ Of #xamine ine cartrolier myst be med 1o altow a1 least 500 ns lor :ne
5237 A, at leas! 500 A% for the B237A-4 #rid 31 Weast 400 n5 1ar 1ie 523745 23 18CTyery ime beiwentn ACTv8 180 Or wiile pultbes Tra same recovery time 13
Nedged Delwsen an ACIVE FEE0 OF wid puise tollowed by 2 DMA transter

16 EDP 15 4n 0pen colleciar Duiput TRIS DATATHEr AsSurmnes (ne presence o' 3 2 7K pullud ‘o Vee

*t %0 548 an A0l 1Al SNOWS Btwavs DE 3T 8 10Q1C igh ievel An \n1eenal puli-up tesiior Wil BS1EDISh 3 10QIC high when the pin s laft Hioating 11
reCOmMmended POwever that pin 5 be 118d 10 Ve
12 Outou’ Loadng on the Data Bus 18 & v, Gate plus 1000F capaciance

A.C. TESTING INPUT, OUTPUT WAVEFORM

INPUT QUTRYT

=X
|

AT TLETING WPYUTS AQL THVE & AT Tav EOR 4 LOGIC 0 AND DAY FOR
A G, TIMMG MLASURE MENTS ARE MADE AT 70V FOR & LOGIC |
AND L BL FOG & LOGH U oW 21
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A.C. CHARACTERISTICS—DMA (MASTER) MODE (1,-0°C to 70°C,
Veg= +5V25%, GND=0V)

$ymbol bare ] B237A 8237A-4 B237A-5
— meter T7MIn. " T Max.] Min. | Max.i Min. | Max. | YNt
| TAEL | “I NRIGH trom CLK LOW 15 22 ay Time : 300 225 | T 200 ns
L TAET | "1 NLOW trom CLK RIGH S T2y Time | 200 150 b 130 | ns
[ TAFAB | “haactive ta Floal Delay -3~ ©_X AIGH Co1s0 | 120 Foe0 ns
b TAFC | 1i'AD or WAITE Float from 2r ~1GH ; i 150 | 120 | 120 ns
L TAFDS | ' aciive to Fioat Delay fro- =% HIGH K 250 | 190 | 0 | rs
| TARR | -1 irom READ MIGH Hoiz ™ ¢ T TCY-100 | | TCY-100 | TCY-100 | ns
| TAMS | i 1rom ADSTS LOW Holz ~ ~« a0 i 40 T ns
| TARW | -1 from WRITE HIGH Ho 2~ —2 TCY-50 | i TCY-50 T TCY-50 ns
"'ACK Valid from CLK LOW e 2, Tume (Note 7) | . 250 ! 220 | 170 ns
TAN T8 HIGH trom CLK HIGH S 2. ™ =2 Nale 10) i © 250 | 190 i 170 ns
— | TR LOW trom CLK HIGH De & =~ I 250 190 | 17 ns
[ TASM__ | “1'A Stable from CLK HiG~ | 250 190 [ 170 | ns
|_TASS | 1810 ADSTE LOW Setus ~ =« T 100 90 | ns

JCcH s Inck Hign Time (Transitio=s < 1% ng) I 120 100 80 | ns

TCL , |nck LOW Time {Transibo=s € * % ns) ! 150 | 110 i 68 ns
LTey Koy Time 320 250 200 ns
[ TOCt LK HIGH 10 AEAD or WA ~% _OW Delay (Nafe 4} | [ 270 200 i 190 |
} TOCTR | SEAD MIGH from CLK HIG- 134, Delay Time ' 1
[____‘ Hote 4) i 270 210 190 ns

TOCTW  \UTE HIGH fram CLK i3~ 52, Dalay Trme |

_Hote 4 | | 200 159 130 ns
] ]

:?'\.:; 1'3Q Vahd from CLK HIG= Ze a7 Time (Note §) 160 120 | I 120‘ o
— . i 250 190 { 120 ns
| TETS T33P LOW from CLK LOW 3e1.z Time . 80 4s L 40 | ns
PTETW 4 0B Puise wiath 1 300 228 | 220 | ns
| TF4B_ “UR Fioat 10 Active Dall 5= CoK RIGH I i 250 190 | P17 ns
i T'."\:_ ‘i“ETD or WRITE Actwve tro— Z.v HIGH | 1 200 150 | I 150 ns
| T%328  LRFioat to Actve Deiey == - HIGH i 300 e TH i 200 | ns
{Th3 HLDAValid to CLK HIGR 322 "ime . 100 75 | - ns
L TIn "1t Data trom MEMR HI% = 4218 Time 0 o | i 0 ns

TIT3 nput Data 1o MEMA HIG= ez Time | 250 190 | , 1| ng
LTSN tvutput Data trom MEMW =15+ matd Time . 2 20 I U ns
$T9SV  Cwnput Datavaia to MEW A HIGH 200 125 125 | ns

123 YMEQ to CLK LOW (51, 5 54,3 Time (Note 7} | o | o i o ! ns
| T2+ K10 READY LOW Holz~ — .20 20 | 20 | ns

T2 | "FADY 10 CLK LOW Setus Tome 00| 50 80 | | as

TETL ADSTE HIGH from CLK ~3— Gelay Time - 200 150 | | 130 | ns

T8 \WSTB LOW from CLK MG~ Teiay Time | T 140 | 110 {80 | ns
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A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (74 = 0°C 10 70°C. Vo = 5 0V =5%,

GND = 0v)
Symbol Parameter 82374 823744 | 823745 Unlt
Min, | Max. | Min, | Max. | Min. | Max
TAR ADRVahd or C5 LOW to READ LOW 50 50 50 ns
TAW AORVahd 10 WRITE HIGH Setup Time 200 150 130 ns
TowW CS LOW to WRITE HIGH Setup Tima 200 150 | 130 ns
TDOW Data Valid 10 WRITE HIGH Setup Time 200 150 | 130 ns
TRA | ADR or CS Hold from READ HIGH 0 P00 0 ns
TRDE " Data Access trom READ LOW {Note 12} 200 200 140 | ns
TROF ! DB Float Deiay rom READ HIGH 20 100 20 100 ] 70 | na
TRSTD | Power Supply HIGH ta RESET LOW Setup Tima 500 ! SO0 500 i ns
TRSTS | RESET to First TOWR 2Ty | zTey 210y i ns
TRSTW | RESET Pulse Wiath 300 i 300 300 ' ns
TRW | READwiath 300 ) 250 | 200 . ns
TWA i ADR from WRITE HiGH Hold T:me 20 I 20 ;2 ' ns
T™WE | C$ HIGH trom WRITE HIGH Hoid Time i 20 2 I ' ons
WD Data from WAITE HIGH Hold Time 30 30 e} ’ 1 ns
TWWS Write Wigth 200 | 200 [ 160 {_ns
WAVEFORMS
| SLAVE MODE WRITE TIMING
TCw
a ) "4
] ™C
b IMOTE &
o N ,‘? |
—_ I__nu
Taw
i i
A0-A3 )( INPUT ¥ALID 5X
——l r—m
TOW | ‘
[+] 1.59.1 1 }‘ INPUT VALID F

Figure 8. Slave Mode Write

SLAVE MODE READ TIMING

&\

-

ADDRESS MUST BE VALID

[—— TRA
INOTE R

- TRw

A

TRDF

| omc-pBY
b

Figure 10. Slave Mode Resd

DATA QUT vaLID

>
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WAVEFORMS (Continued)

DMA TRANSFER TIMING

tNOTE L]

\\\\\\\ \\X

B ol e

— L rim P :
ApaTR / I . v | . ! i
[ . Ttam {
m— ] Rt
[N L aan ¥y i - :
R S i ..__...I — e
ap—— ! IIL._._..-.m- . et
P s
ag-af E{ | s00ALs YL | H T ADOMAL vALE, }—
- ;,::___...5 i |:."
Batx i ﬁ | I!i i 1 H\l!
vu:-—-f I--E‘-— ; ruv-:——-—H !'—m——' J ™ET! -—%-:.-; '._ru: .
B, e ! B\ i
! [T . :
i — '_-’:_i'm Vo™
= i £ < | : — =\
‘LT_}_Fi -
N o Llre ] Lras
mon LITENOAS

- | Ty
e \\\\\\\\\\\{_1(7/ g

Figure 11. DMA Transler
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WAVEFORMS (Continued)

MEMORY-TO-MEMORY TRANSFER TIMING

— TaMS
|

AD-a? —-Q AOORESS YALID ! g ADDRESS VALID : )_
| T
i urou-——-—. I Tarom |
| ¥ 1 = ‘ '
Tnnn | - o 1 |
oBe-087 m “ /u-ns L ' Qur :
A i ! / 7
A TOCTN e fe—u TFADE ' i L
ruc——T |—|’D¢L-— vl X i ; : :
| .

. Lﬂnn—— ——
“EW —__T—j—"“'f
| - d
rn\c! l

TEPS ae|

TErw

BN\ 77774 \\\\'

(1S

1
Figure 12. Mamory-to-Memory Transfer

rncn 7_

TDCW -—-] F

READY TIMING
| n ’ n i sw
oK f
! |
rnc;—l——‘ !
NELD , \ !
TocL ! : I L~ Toer,
| i
N N\
WRTTE \
EXTENDED _/*--- \
WAITE TRH }-——
l'“—-—

e Wl

TRH
— s

=4

Figurs 13. Ready
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING

TaSK —--—4.

Ad-AP -‘L vaLio % VALID

Tocta TocL
rDCL—_-——.. —— — ———— TDCIR
. [
- \\_m
. , : .
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U

HH

L
—
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Figure 14. Compressed Transter
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PROGRAMMABLE DMA CONTROLLER

® MCS-85% Compatible 8257-5 & Single + 5V Supply :

» 4-Channel DMA Controller s Auto Load Mode !
m Available in EXPRESS :
- Standard Temperature Range !

-. Avaitable in 40-Lead Cerdip and
Plastic Package.
{See Packaging Spec, Order #231368)

a Priority DMA Request Logic
s Channel Inhibit Logic

s Terminal Count and Modulo 128
Outputs

s Single TTL Clock

The Intet” 8257 1s a 4 channe! direct memary access (DMA} controiter. It 15 specifically designed to simplify the
transier of data at nigh speeds for the intel”™ microcompuier systems. Its primary function 13 10 generate, upon a
penphearai request. a seguentral Memary address which will allow the peripheral 1o read or wnite data directly Lo or
from memory. Acquisiion of the System bus 1n accomphshed via the CPU s hold function The 8257 has prionty Iaqrc;
that resglves the peripherals requests and 1ssyes a composite hold reguest 1o the CPU. It maintains the DMA cycie.
count for each channel and outpuls a control signat 1o notfy the penpheral that the programmed number of DMA
cycles 1s complete Qther ouipul control signals simplify sectored gata transfers. The 8257 represents & significant
savings 1n companent count for DMA-based microcomputer Sysiems and greatly simpiihies the transter ol data st
high speed between penpherals and memones., "
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Figure 1. Block Diagram Figure 2. Pin Configuration
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FUNCTIONAL DESCRIPTION

Genearal

e 3257 15 @ programmatle. Direct Memory Acess (DMA)
oevize which, wnen coupled with a single 8-bit latch
~ovides a complete four-channel DMA controtler for use in
1atel® mucrocomputer Sysiems Afler being initiatized by
saTware the £257 cantransfer a block of data contaiung up
= 1€ 384 Dyies belween memory ang a pernipnerat device
areclly, withou! further intervention requireg of the CPU
apon receving @ DMA transfer request trom an enabled
senzneral, tne 8257

1 Acgurres control of the system bus,

2 Acknowledges that requesting peripheral which
connected to the hugnest prionity channel

Outpurs the least signifscant erght bits of the memory
angress onto system address fines Ao, Quipuls the
most signicant eight bits of the memory adaressto the
s-mit latch via the data bus (the cutputs of the lalch
shouic dnve address lines AgAis), ar:u:r

4 Generates the appropnate memary and /O read/
write control sianals that cause the peripheral 10
receve or deposil a data byte directly irom or 0 the
addressed location (n memary.

L3

*me BIET witt retain control of the system bus and repeat
t-er-ansier sequence astong as a perpherat mantains ds
DMA request Thus the 8257 can transfer a block of data
12 o= amizrspeed peripheral (e g . asector oldataona
toppy oisk) 10 & single "burst” When the specilied
nomoer of cata bytes have been [ransferred, the 8257
actvates s Terminat Count (TC} output, informing the
TPU that the operahion s camplete

Tne 8257 ofters three different modes of operation
13 DMA reag, which causes cala 1o be transterred from
memory 10 a penpheral, (2) DMA wale, which causes
Zalta 10 be transferred from a peripheral to memory,
0 (3) DMA venify, which does not acluzlly invaive the
transter of gata When an 8257 channel s in the DMA venly
made 1t will respond the same as descrnibed for transter
0oerauons except that ne memory of /O reag/write
LONtDi sigrals will e generated, thus preveniing the
t*anster of gata The B257, however, will gawn controt of the
svilem bys and will acknowledge the peripheral’s DMA
‘eguest 107 each DMA cycle The peripherdi canuse these
Alunowtedge signals to enable an internal access of each
Svie 0! a oata Dlock in arder 10 execute some vanhcation
Procedure such as the accumulation of a CRC (Cychic
Reouncancy Code) checkword For example ablock ot
OMA& verity cycies might fonow a biock of DMA read cycles
'Temary 10 penipheral) to allow the peripheral 1o veriiy s
Newly acquired gata

Biock Disgram Description
1. DMA Channels -

The 8257 prov:des 1our separate OMA channels (labeled
CH-0 10 CH-3) Each channel includes two sixteen-bit
registers (3) a DMA address register, and (2) a termw-
nal count register Both registers must be triliahzed
before a,channel 1s enablec Tne DMA address register s
lcaded with the address of the first memory to¢ation to be
accessed The value loaded in1o the low-order 14-tiis of
the lerminal count regrsier specihies the number of DMA
cycies munus one betore the Terminal Count {TC} output
1$ acuvated For mstance. a terminal count of 0 woutd
cause the TC output to be active 1n the frrst DMA cycle lor
that channel tngenerai if N = the number of gesired DMA
cycies, load the value N-1.1nto the iow-order 14-pits of the
termunal count register The most ssignihcant two bits of the
terminal count register specity the type of OMA operation
for that channel,
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8259A/8259A-2/8259A-8 |
PROGRAMMABLE INTERRUPT CONTROLLER

a |APX 86, 1APX §8 Compatible s Individual Request Mask Capability

e MCS-80¢, MCS-85* Compatible u Single + 5V Supply (No Clocks} .
s Cight-Level Priority Controller m 28-Pin Dual-in-Line Package
s Expandable to 64 Levels a Available in EXPRESS

- Standard Temperature -Range

s Programmable Interrupt Modes - Extended Temperature Range

The Intel? 825GA Programmable Interrupt Controiler handies up 10 eight veciored pronty interrupts for the CPU. 1t N
~35zadable tor up lo 64 veclored prionity snterrypts wihout agdiional circutry. It ra packaged in a 26-pin DIP, uses
NMOS technology ang requires a single + 5V supply Circutlry (s static, requifing no clock inpuyt.

The 82594 1s designed to minimaze the software and real hme gverhead in handling rmulti-level pnicrity interrupts It has
severat modes. permitting optimization for a vanety of system requirements.

Tre 82504 15 fully upward compatible with the Intel* 8259 Sotfiware onginally written for the 8259 wrll aperate the
9°594 in al! 8259 equrvaient modes (MCS-80i85, Non-Bultered, Edqe Trqgered).
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_____________________________ i
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____________________________ m
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2 +Keyboard Data 5
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Configuracion puerios
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PORTS PINS-OUT
SERIAL PORT (11, J2)

Pin Signal Pin Signal

1 Carnier Detect 6 Data Sct Ready
2 Received Data 7 Requst to Send
3 Transmitted Data 8 Clear to Send

4 Data Terminal Ready 9 Ring lndicator

5 Signal Ground 10 '

i
TEl=efoitotataiaiclaleielsisleialiolnin) ol

e mmmmﬂggﬁgggmﬁ_ﬁm?
n

MOUSE PORT (J5)
1 4
l 'GAME PORT (J3) | :‘r,}
Pin | Pin  Signal ®n  Signat : g -
! o +5V 9 5V
2 ! 3 D4 . ,
3 , i Do
! ; ' I 3 DO 11 D2 m
s i 4 Ground 12 Ground N
¢ ‘ 5 Ground i3 D3 k)
5 ! 6 DI 14 D7 0
9 GROUND 7 DS 15 +5V m
8 +5V 16 Ground' |
S 1ol EEEEEJEEEEC:CJEEEE:ECEEQQ '
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z | Interface Disce Duro )

A S = 515 ¢
IriARDDlSK DRIVZ INTERFACE (J7) | 5
Pin  Signal Pin Signal g
1 Reset 2 Ground [
3 D7 4 D8 | |
S Dé 6 D9 i 3
' 7 DS 8 DIO \
; 9 D4 10 DIl i
. 11 D3 12 DI2 g
i 13 D2 14 D13 E
. 15 DI . 16 Di4 o
17 DO 18 DIS | W
19 Ground . 20 Un used ;
21 Unsued 22 Ground d
3 10w 24 Groun:d [r]
25 IOR 26  Ground T
27 10CHRDY 28 ALE |
2 Unsed 30 Grounld Iﬁ
30 IRQBUS 32 J0Csi6 )
33 Al 34  Unsued ﬂ
'35 A0 T 36 A2 |
37 Cso 38 Csi | _Eﬂ
39  SLVACT . 40 Ground =

This Card is produced ty auto-equipment. If there is any problem. =

vou can send # to us. !

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁjﬁﬁﬁﬁﬁu



-
2

4
| DRIVE o
: HIGH DENSITY SELECT . 41 |
! 4 l 8
1 & ’ m
. -INDEX/SECTOR s 3 m
| -MOTGR ENABLE 1 ? ;
o . U]
-ORIVE SELECT O 2 i
i ‘DRIVE SELECT 1 W ! L]
l -MOTOR ENABLE O 6 3 i
N (. OIRECTION SELECT . St )
5TER " ;
29 9 )
, “WRITE DATA = d
' SWRITE ENABLE » 2' 3
! “TRACK 00 " = o
I
\WRITE PROTECT - s H
FRAME GND " -READ DATA 20 2 E
-HEAD? SELECT 12 »® i
-DISKETTE CHANGE »
— 34 13- — ﬂ
- 5VOC R v - 5
|
] +12VDC ? g
! ' : m
‘: §
! AL f‘;‘) -J_— -
it LOGIC FRAME LOGIC J
[ GND . GROUND GND B
i - 51

e

INTERFACE CONNECTIONS
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P—'uerlu RS232 (serial)
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CRTR IRt
)
5)

L @ =TT/ ULSLNPI‘I-;H"I— Pin Na = 5151515151151
] g NC | -|_!l
’ ! - T Transoutted Data s 2 T oemomT oI 'r':l
! -. . -
| fRecened Data 3 m
' I Se 3
PERIPHERAL |oouestio pend |
: Clear to Send - 5 | RS232 PORT In)
'i Duta Set Ready I '!ll:}
1 Signzl Grouwnd 7 g
! Cateier Deteet 8 H
! NC 9 i)
5‘ NC 10 ‘ﬂ
g NC I ;
| o
i I NC Y 3.0 S — 5
‘. NC 13 l,J
i NC P4 5
! NC 15 il
k NC 16 -&1
! NC 17 ~
i NC 18
| NC 1
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25 PIN Connector 36 PIN Connector :’ﬁ
PN | SIGNAL PIN SIGNAL )

1 | sTROBE 1 STROBE

2 | DATA 4 2 D:.TA 4

3 | pataz 3 Y

? 4 DATA 3 4 D/GA 3

l 5 DATA 4 5 DATA 4

6 | patAsT T | T 6T DATA S ~

‘. 7 DATA 6 7 DATA 6

i 8 DATA 7 8 "DATA 7

9 DATA 8 9 DATA 8

; 10 ACK - 10 ACK
| 44 BUSY 14 BUSY

142 ___ | paPER 12 PAPER | [r]
3 | "+ seLECT 13 TRSRECT | _ 5
|14 [avom 14 -AUIO FEED ' _r;;!l
: n
R .ERROR 32 -ERROR 0
s AINIT 3 ANIT (PRIME) jq
. [ 4825 GND 1517, 19-30 | GND Iy
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Resvised Lditon {7 ach RO

e follesting: pra e (ph daes not appiy ta the Vnited Rivpdtoan o any coaniiry
where sucl provisions ate i onsstent with bneal lo INTERNATHONAL
BUISINE 5% MACHEINE S CORPCHUNEHON PROVIDES JTHS PUBLICAY 100N
CAS IS CWITREOUH WARRANDY O ANY KINDL FTIHHER EXPRESS OR
IMPTIETY ANCT UDERG, BUE NOT T IMETED 1O, T IMEL T
WARRANITI SO0 MERCHANTARIENTY O FITNESS 1Ot A

PARTICUT AR PURPPOSE. Some sttes de oot allow dischaerees of cxpress or
waplicd warrantics in certain tramactiems, therelure, this statement iy not
apply o you :

his pultlicaton could include technicid marcuracies o0 typogiaphical erioss,
Changes ace perisehically made (o the wfommatnn herem? thew changes will be
meorparaied in pew ctitions of the publication THM may mithe improvemcnty
amd S elnges i the productts) and,‘or the proprmts) described 1in this
pubdicaion at any thae

1 is possylile g this polsbe

ey et e referenee ta or imlormatjon
abaut, 1BM products achines ot programs ), progrimning. o services that
are not annonocod movont coebe Such ecterenees or information most e he
comstyned b mean that IR miteds o annougee sach 1THM products,
POSEIMIIE OF SUTVICLS FE YOI Colintey

Proding s are ol stoch eed st e address Below Requeas for copaes ol this
polshicatienn aved fon tochnsead indermanon abwwt THM Personat Compuater
prosdug e stwanld Do made o some aathened TEM Personal Compater desler,
M Paoduct Centes, o v M Mook e Wepresentative

The fullowing parazraph applics anly 10 e United States amd Puerto Rico. A

Remders Comment L orm s provaded ag the hack of this pohlication 1N e form
s been ronosed, addicss comamenis to TBM Corporation, Perwonal
Computer, PO Box 1380, Boca Raton, Flonds A3429-1328 - 1BM inay use
or distribute any of (he information you supply wn any way il believes
appropriate withoul incurving any oblipaions whatever.

€) Copvright International Wasingss Machines Carporation 1981, 1'H6

Federal Comupie e Conp st
Radio Frequency interference Stateinent

Warping: The cquipmuedl dreesihed Tierein I'mu “l‘(‘!l cortilied to
camply with the hnits for a Claiss B eompatine device. pursuant

Lo Subspart § ol Part 15 ol the FUC rules Onty periphetals .
{computer input/autpit devices, termynals ponters, cte ceruficd
o comply witl the Class | finuts may be attached ln-HH'
camputer. Operation with pon-certied I't‘llv[‘ht.‘f:ﬂ\ s Bkl o
result o intererenee e eadio aond TV qeception 1T penpherals
not offered by FHA are used wath the cqupmentolas cugpested (o
use shielded 1‘1||nm‘lcd cables with in-hne fltersal necessan

CAUTION

The prodacts sheseribed hesein are cquipped with a groanmled plug Tor
the waer's sofety. Histe be need i conjunction with o properhy
proundesd receptacle fo aveid clectrical shock,

™ M Safety Inspection Guide

hT— '

; “The inteat of 1his inspechion purde s 1e saasl youn wentlyving
potentially unsale conditions on these producis, _I'_:n:h machine,
as it was designed and built, B reguired satety itemes m-‘-i:;llrd Les

. profect sers and service personnel from pury This guile
addresses only those items, However. gocd judement \hﬂlfhl be
usedl 10 dentily potential safety harards net covered by this
inspection gode. .

If any unsalc conditions are proseat, adeternumation must he

made on how scrious the apparcnt hasard conld e and whether

you cun continue without first corrccting vhe problem.,

Consider these condilions and the safety hazaeds they present

S
&

Flectrical lazards, especially PrIMAry power; primary voltage

on the feame can cause serious or Fatal vlectncal shock. ‘ <o
o LExplosve hazards, a damaged CRT face o hulging capacior =
A Ciuse Serious injury.
Ccan cause ser jury p
it

ke e
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«  Mechanical hivinds, loose or sissiog hardware can cause pasel af the eachine ) wateies the el oo e e
serious mjuy receptack L douht, verdy e saltage avthe pose

receplin e,
This salety inspection guide consists of a serics ol steps presented
in o cheekbist, Begin the checks with the power ofl and the power 9.
cord removed from the clectrnical ontlet.

xamine the power supply amd venly the Tollowing

4 Nenremovable fastencrs w the power-supply cover have

We recommend all non-1BM devices and attachments be removed d - ~ ot heen temoved en Gimpered wath,
from the wnit hefore you conduct the safety inspection. b, Ihe grommet s installed where the iternal powey cobles
come throweh e Trame of the pover supply.
Reference Literalne: ~
10 Cheek Tar the Tollowing abels on all systemss
o Cude to Operations manial .
«  Any applicable salety pablications, o UCition. Hazardons Aren P Not Remose This Ceosve
. Trained Service People Only, No Serviceable

1. Check exterior covers For dimiape (oose, broken, or sharp Compeoi ity hide”
cdpes).
o
2. Trower off the system, Disgonnect the power cord from the : DANGLER
vlechical ontler,
3. Check the power cord For the Tollowing: ' «  Tlazardous voltage msule. Do not open

i T P ¢ ".‘ . - N -" . s,
o A thid-wire prowm! connectar ol condition. Ulse o @ PE b svstems usine a batiery, chieck Tor the Tollowine bl

meted o meastee thicd sore gound convinmty for 0}

vl o fess berwec o the esternal ground panand the 4 e AT TERY WARNING: Do not dispese of hatteny umt
Fame gronml. in [ne or water, See nstrncton Tor disposalm Ui bBareers
b, he cord seshoukld be the appopiiale molded Lype as mstallation instractions
speciticd in the parts catalog of dus manual. .
¢ hsulaiion st net be foaved or worn, . vl o )
. BATTURY CAUTION
4. Remove the hack panct trem the system unit (if applicable).
5. Remove the cover mownting screws, ad iemove the cover, «  Replace only with P/NVAYAYYVVY Useof adifteren

battery could tesult in igaition or explosion of battery
6. Check Tor any obvious non-1EM alterations, Use good Order replacement hom FBM authorzed dealer

judgement as to the satety of any pon-13M alterations, ) )
12. Visually check the condition of the battery Gl applicable) and

7. Check inside the unit for any obvious unsafe conditions, such ensure the hattery has o salety hazail label attached,
ast metal lings, contaminaion, water or other liguids, or Lﬁw % .
sipiin of fire ar smoke dimape . ‘ 1%, Machines manufactored May 1986 or Later, weiphing in exeess

of 18 K. GHUR s, must be Tabeled with the weght ol the g

8 Check for worn, frayest o panched cables. Ensore the system unit
vodtape spedded on e voltene tap o seeiteh position (hack

)
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IHow to Use this Maintenance Library

'I.Ius Il;nr‘dw:uc Maintenance library consists of three major
diagnosiic tools; o two-part set of diagnostic manuals and
Advanced Diapnostics diskettes,

The Hardware Maintenance Reference manua describes diagnostic

procedures and their use, field replaceable unit (FRU)‘rcmo’vaI.

and replacement procedures, and provides gencral informition

ahout the sysiems, Onee the reader has become familiar with its

:::ml?m.i the Hardware Maintenance Reference manual |s no longer
LU o L S TA R - 1

unll Lr:;:d(::; rl.‘:::l:':."rucc call. It can be kept in a convenicent place

Tllc Hardware Maimtenance Service manual conlains all necessary
information to diagnose a Fadling system. Maiatenance analyais
procedures (MADPS), jumper positions, switch scttings, and the
parts catalog are in this manuad.

*

Additional options may require updates to the manuals. The
Hardware Maintenance Reference manual provides an ;|}c1 intl
back of the manual to file the updates, Fach scetion of ﬂ.lL‘ N
Hardware Muinstenance Service manual (with the exception of th
MAPs) has a designated update arca. The MAPs are se ucnccdc
by number and can be updated accordingly. "

The Advanced Diag ics dis is desi
: gnostics dishelte is designed to be i
the MAPS to: ¢ sed with

+ Test cach area of the system

« lIsolate problems to specific accas of the system through the
usc of errur codes

«  Verily correct installation and operation of the system.

Olhcf I'unglions of the Advanced Diagnostics diskette are
described in the Hardware Mamtenance Reference manual.

Lok

=
[

&

PR NTTIALY T B

Preface

This manual provides the information needed 1o diagnose and
repair 1M Personal Computer producis, Readers should have
received trnning on 1BM Personal Computer products and be
famitiar with the Tripleit Model 3 10 Multimeter! or cquivalunl:

pOFICS: system specife

The manual is divided into two major cale
[

information and Personal Computey family disgnoss

The system specific information is identificd by e

and orpanized s follows:
CSTART™ is the eniny point for all diagnostic procedures.

*JUMPERS AND SWITCOH SETTINGS" contains jumper

positions and switch settings {or the sysicm unit and

supported options.

“PARTS CATALOG" contains illustrations, and part pumbers

of ficld replaceable units (I"RUs).

Sicp-hy-step instructions 1 isol
"DIAGNOSTIC MADS" section.
Related repair information can be found in the Hardware
Marnenance Reference manual
Guide 1o Operanons manual. Detade
information is in the Technical Reference manual

d hardwire and mterface

The term "Reference manual” as used in this manual. refers o

the Hardware Maintenance Reference manual,

+ Muanulactured by the Tnplent Corporation, Bluflion, Oho 15K17

ate failing FRUs are located in the

Operating instruclions ure in the

”~
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Mace the hard=1ab page labeled "START - PC,XT, and
Portable I'C" in place of this page, then discard 1his page.

MAP 0000: Start (PC, X1, Portable PC)

This s the catry peint [or maintenance wnalyvas proceduees
(MAPS)  The MAPs will help you determnme the taling eld
seplaceable unit (FRU).

The Advanced Diagnostics progeam is imteneed (o tese onde TR
products Non=-1BA products, prototvpe cardsand modalied
uptioas can give balse crrors and ialid sydem responses.

Al voltipees i the MAPs e postinee unless athernwise specilied.
'

0wl

Beloge vou hegin,

Power od il sastem
nsire ol connectors e instadbed correctly

b D =

asure adl pesnpors il st care wel conrethy

Nute:  asore the Portalde Persanal Eomputes
115230 Vae selector switch s set For the sodtaee
avinlable it the autler,

- Ineerl the Advanced Dragnosdios diskette wilordie A&
- Pawer onthe svstem,

IS UHE POWER SUPPLY FAN RUNNING?
Yes No

0o

Go o Step (045 in this MALDP

003
- Listea carefully for any audio sesponses during the power-on
sell test {POST ).

3
DID YOU FIEAR ONE SHORT RELP AT TTHOEND OF HHL
rosm”?

Yes  No

‘ (Step M continues) j—
=
’,.\
~.

Start 410 XL, Partadile PO uin
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004 012 (continucd) .

Go to Step 006 in this MAP. DOES THE INS TALLED DEVICES NENU APPEAR?
3 . . . Yes Neo
005 l
G to Step 010 in this MADP. a3
: Go to Step (137 in this MAP
' @ 0
(From Step 004 in this MAP) 014 . o
DID THE MESSAGE (RESUME = "F1" KEY) APPEAR ON ' - Compare the Bist to the options installed rmde the system.
THE SCREEN?
Yes No Note:  The nstalled Devices list display< only those
| devices supported by this manual. 112 device is pssing
007 . from the list and is not supported by this manab, press
. . : e VYOS THEINSTALLED DEVICES LIST CORRICT?
Go to Step 052 in this MAP. then Enter 1o continne the diagnostic tests, Goto
008 Step 025 in this MAP
- Aake ; \ : iy .'.. . N . . . ver e e ap e .
) :\,r:':: S l':{ e ABes O the screen. DOES THE INSTALLED DEVICES EIST CORRECTLY
' ylox e IDENTIEY THE DEVICES INSTALLED INSIDE ur.
DID THE MESSAGE (RESUME = "F1" KEY) GO AWAY SYsTeT
WIIEN THE Ft KEY WAS PRESSED? “ ?
Yes Neo |
| s 015
009 < i,‘:) Gao to Step 017 i this MAL.
[ L[]
Go 10 "MAP 0300: Keyhoard Start.” ' a 016
010 Go o Step 025 in this MAP,
(FFrom Step 005 in this MAP)
DOLS TIHE ADVANCED DIAGNOSTICS MENU APPEAR? 017
Yes  No (From Step 015 in this MAP)
I Follow the instructions on the screen amd attempt to correct the
oll1 Instadled Devices list,
Go 1o Step 05) in this MAP. . R
Naote: A 199 ¢rror indicatles you answered "NaoT o the
012 . question about the Instalied Devices list. Disrerard the
- Select 0 (SYSTEM CIIECKOQUT). Crror.
Note:  Depending upon the options installed in the COULD YOU CORRECT THE INSTALLED DEVICES LIST?
system, questions about attached devices may appear Yes No . g
on the screen. Press Y or N as required, then Eater, I |
(Step 018 continues) .
(Step 012 continues) . P ' g
'™
0000-2  Start (PC, XT, Portable I'C) ' Spart (°C, XT, Portable PCY - 0nin-3

(,—,‘ . | /‘f-\ - ,‘\I
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018
Ga to Step 02000 this MAP.

IRy
Go to Step 025 in this MAT,

020
(FFrom Step Q1K in this MAP) :
1S THE OPTION MISSING FROM THE INSTALLED
DEVICES LIST?
Yeu No
l
21
Press Y (1S THE INSTALLED DEVICES LIST
CORRFECT?) then Enter to continue the diagnostic tests.
Go o Step 025 in this MAP.

0ll

- Make sure all switches and jumpers are set correctly for the
missing opion. Be sure 1o check the system hoard switches as
well as the option’s swatehes and jumper positions.

ARE THE SWITCHES AND JUMPERS SET CORRECTLY?
Yes  No
|
n23y
Reset any incorrect jumper or swilch scttings. Go 1o Step
00 in this MAP Lo verily system operation

024
Go 1o the appropriate MAP for the missing device.

Note: I you are unahle to find the MAP that
corresponds to the device, you have an 1BM device with,its
awn service manual or a device not supported by 1IBM
diagnostic tests.

SO0 S N1, Portabbe 170)

Ny K

/

as

(From Steps 014, 016, 019, and 021 in this MAT)

- Foliow the instructions on the scicen Lorun the tests onoall
devices, Use the (RUN TES TS MULTIPLIVIMES) nption.

DID YOU RECEIVE AN ERROR MESSAGE?
Yes Nao

026
Goto Step (28 in s MAP,

027
Cior tor the MAP indicated hy the coror code For cxample i you
Leccive the coror code TXX. po 1o "MAP 0700 Math

. "
Coprocessr,

Naote: Al vou arc unable 1o ind the MAP that
correspaads (a your erear code von lave an TN device
with its own service mamd o a devee not supported by
1BM dingnostic bests

028
{(From Step 026 in this AAD) A
DI THE SYSTER CHPCROUT MENU APUEAR A1 THF

END OF TISTING? .
Yes  No

i

09

Go o "MAP 0020: Power St e

030
DID YOU NOTICE ANY FAILURE SYMPTOMS?
Yes No

|

03l

Go to Step 033 in this MAP

1LY
Goto Step 053 in this MAP

veoT

Start (I'C, XT. Partabie PC) - 05
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033 lo .
(From Step 031 i 1lns MAT) Sun o
DID THE CUSTOMER PROVIDE A SYMPPTOM?
Yes  No

!

LRY -

G lo Step 036 in this MAD.

035
Civ to the MAP Tor the suspected Maling device,

036

(Fram Step 034 in this MAD)

The Advanced Diagnostic tests have finished without detecting an
creor.

« 1 you are still expericncing a problein:
= Cheek all swirteh setvings,
—  Check all ismpee positions,
—  Chedh alb cables aud connectons Far proper instaliation
—  Lun the Advancod Phoavaostic tesis on all devices Ulse
the (RN TESTS ONPTIME) option, H yoa geceive an
crror, goto the MATITimdicatcd by by the coor code. For
cxample, il you receive the ¢rron code TXX, go 1o "MAP
0700: Math Coprocessor,”
» If you arc expericncing a problem with a Jevice not supported
by this manwal, refer 1o that device's service manual (or

special testing instructions,

« Il you suspect anintermittent problem, start an error log. 11
you necd istructions, refer 1o the Relerence manwal.

(L\L!‘l!l-(n Start (1, X1, Poreble 1)

s B T s Y AR A LPPRit % T T mam e R e

N
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1A
(From Swep 013 in this MATY
DIND YOU RECEIVE AN ERROR MUSSACUINDICATING A
PDISKETTE READ FERILOR?
Yl‘s Nl}
l
038
Gioto Step 040 1 this MAY

(ERAH .
Ciov to "MAT OG00: Diskente Prive St

o444
(From Step 035 in this MAT) -
1S5 A MATTLCOMOCESSORVINSTALLE D N HE SYSTEANT
YVes  No
|

41 .
Con L T MSAT 0306 IKevbanrd Start

042
Power of [ the sestem amd remene the math coprocessar

- Power np the sastens
- Selett OSYSEVM CHIECKOUT). ‘

DOES THE INSTALLED DEVICFS MENU APPEAR?
Yes  No :
i

[{ER)
Remstall the math coprocessor, then go to TAAT (00

keyboard Start.”

044
- Replace the math coprocessor and the ROXR processor 10 h

does not correct the problem, replice the system haard

T

-
S

-

3

>

Stact (PO N Partable PO 30nn-7.
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045 49 (continued) I
{From Step 002 in this MAFP) 18 THE VOLTACGE 2.4 TO 5.2 VDC BETWIELEN
IS THE POWER CORD PLUGGED INTO A FUNCTIONING, INS 1 AND 87
PROPPERLY GROUNDED ELECTRICAL OUTLETR? Yes  No
Yes  No
| 050 .
046 Go to "MAP 0020, Power Start.
- Attach the system to a functioning. properly grounded
clectrical outlet, Return to Step 001 in this MAP 1o 051
verify system operation, ‘ Replace the power supply.

047

- Power off the system.

- Disconneet the power cord from the cleetrical outlet then from
the system unil.

- Cheeh the system unit power cord for continuity.

DOES THE POWER CORD HAVE CONTINUITY?
Yes  No

|

048

Replace the power cond.

049 @ b

- Reconnect the power corad. ;. .
- Power on the system. .
S Cheek Tor a voltage of 2.4 to 5.2 Vde between pins | and §

{eround) at the system hoand power supply connector,

Figure 1.

1
;
E

BTG T S

TR e

[ V—

Vigare 1. System Bosrd Power £ onned e

veGoT

-
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052 ) 053

{Fraen Step 007 in this MAP) (From Steps 011 and 032 in this MAPY

Refer to the Tollowing fizure and go to the MAP indicated or take Refer 1o the following fipure and o o the MAP indicated or take
the action described. the action desaribed. '

Note: Il vou received an error message and incorrect Y Note: 1T you reccived an error message and incorrect
audio response, usc the error message as the POST Error ) audio response, use the crror message as the symplom.
Symptom. ﬁ ‘a

POST Error Symplom:

Action:

Ho Beep and,

Blank Dhsplay . .. ... .. ....
Umeadable Display
Blnkiuy Corsor .. 7
Banty Check Message
1XX Evror
Maching Funchoning

Propedy

1 Long and 1 Short Beep ...
1 L_nng and 2 Shorl Beeps

1 Long and 3 Short Beeps ...
2 Short Beeps and.

Blank or Uinreadable
Display . .

Distored Image on
Display

1XX Evror . i e e

XXRHA X% 2010 Error

XXXX 201 Ewrar

301 Eeror . .

XX301 Etror PR

601 Enmot . ... .

VXX Evior. ... . .. .

JOXX Ervor

XX Evor .. VN

CADOD ROM Error ...

CCO00 ROM Error .. .. . ...

. ROM Error .
FXXXX ROMError.... . .....

Contnuous Beep . ..., ... ...
Repealing Shorl Beeps. ...

Any Esrors Not Shown Above . .

MAP 0020 Power Slarl

.. MAP 0020 Powaer Slarl
. MAP 0020 Power Start

MAF 0200 Memory Start

".. MAP 0100 System Board Starl

MAP 0020; Power Start

Replace Sysiem Board

. Go to Step 054 in this MAP

. o 1w Step 054 in this MAP

. Go 1o Step 054 in (tus MAP

... Go to Step 054 in this MAP .
. MAP 0100 System Board Siart

MAP 0200 Memory Sarn

. MAP 0200 Memory Stac

aMAP N300 Keyboard Stan

. MAP 0300 Keyboard Star

MAP NG00 Diskelte Dnve Starl
MAP 1700 Fixed Disk Drive Siart

. MAP 1000 PC Network
. MAP 3100 AH PC Network
. Repince Fixed Disk Drive Adapler

MAP 3000 PC Nelwork
Replate Syslem Board
Replace Sysiem Board

MAP 0020 Power Slan

_MAP 0020 Power Slarl

Go 1o Step 062 i this MAP

Figure 2. POST Errors

O0G00-10  Start (PC, X1, Partable PC

~

&

Symptom:

Aclion,

Incotrect bdemory Size: Displayed
Incornect Golots on Display

Mo High Intensity an Display

on thsplay
Distoned Image on Display
Btank [hsplay
Unrradable Displtay
Flashing Cutser Only .. .
BASIC Screen Appears . ..
Laads Program beom Fixed Ok
Drsk Bool Faluse
Loads Program hom Remole Station
PARITY CHECK Ercor
Keyboard Prolk:m
Cannpt Finish Diagnosiic Tesls

Prinlet Problems

Network Problems

Missing Biokea ar incorrect Characlers

AP (1200 Memory S1an
Go 1n S1ep 054 mths 1Ak

G to S1ep 054 10 thes PAP

Go 1) Siep 053 o s kAN

Go 1o Sten 054 i thas MAR

Goto Siep 054 a0 g MAR

Go 1o Slep 054 ttus MAR

Go tn Step 057 i thig LALP

BAAP OA00 Diskette Dove Starl

MAF 0600 Diskettss Drve Stant
'

MAP 0500 Dhskette Duur Start

MAP 0600 Diskette Dnve Start

AP 0200 Mamory Slart

MaP D300 Keyboard Stan

MAP 0020 Power Stan

Aeter 1o 1he Service Ranual fas
the Printer

Refer 1o the Senace Marnand tor
lhe Network

Figure 3. Failure Symploms

'._L
o
(o)
3

Start (PC, XT. Purtable PC)  0000-11
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054 v b1
{From Sicps 052 and 053 in this MAT)
IS AN FNHANCED GRAPHICS ADAPTER INSTALLED?
Yes No

|

055

Go 1o the MAP for the Tailing display adapter.

056
Gio to "MAP 2400; Enhanced Graphics Adapter,”

057
{From Step 053 in this MATP)
1S A MATH COPROCESSOR INSTALLED?
Yes Nao
l
058
Go w "MAF 00600: Diskette Drive Start ™

059
-  Power off the system.
- Remove the math coprocessor ltom the system board.
- Powcer on the system.
)

DID THE FAILING SYMPTOM REMAIN?
Yes No
l
060
Replace the math coprocessor and the RORR processor

06l

Reinstall the math coprocessor, then go to "MAP 06OE Diskerte

Drive Start.”

0000-12  Start (PC, XT, Portable 1°C)

vIiGT ©



062

(From Step 052 in this MAT)

Gio 1o the MATP mdicated by the crror code. For example, il you
receive the crvor eode TXN, poto "MAP 0700: Mah
Coprocessor.”

Nate: Il yau arc unable to find the MAP that
corresponds 1 your eeror code, you have an IBM device
witly its own service manual or a deviee not supported by
TBA dignostic tests,

Start (PC, XU, Portable PCY - Q0OG- 1)

%

Jumpers and Switch Scttings

|
Place the hard-tah page labeled "Tampers aml Switeh Setrings” E
in place of this paze, then discand this page.
=t
o
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Option Compatihility .. ... oo 3
BIOS ROM Idemification .. ... oo 3
Using the Switch Charts ... 4
System Board (Diskette Drives, Displays, Coprocessor, and
POST Loop) ... ... e e e e b]
System Roard (Memoryy .-, Ch e 6
Mcemory Adapter Switch Sels ..o oo 11
Fxtender Card Switeh Setbings oo oa e - 19
Cluster Adapler L oo . e e 20
Station Address Lo vl 20
Remote Inttial Progriom Load Lo o o0 22
Adapler Numler o0 ool D 22
Entunced Graphics Adapter (EGAY Lo oL L. 23
PPC Netwark Adapter e e e e e e 25
Asvichronons Commueieations Adapter ... .00 20
Binary Svachronous Conmunications (B5C) Adapier . 27
Data Acguisibion and Control (DAC) Adaprer . . L0028
Anadog Crulpat Ranpe AL
Analop Topui Ranpe oo o o 29
Adapler Namber 00000 oo 249
intcoupt Reguest (IR Level oot 30
General Purpose taucrface Bus (GPIB) Adaptey ... 31
Adapler Numbee oL 3l
loserrupt Reguest (RO bevel oo oo 32
Interrupt Ackpowledpe (INT ACK) Eevel ... ... 13
Dircet-Memary Access (DMA) Channed ... ... ... 33
Professional Graphics Contraller ..o oo oot 34
Voice Communications Adapter ... oo 35
4

Switches (PC, XT, Portable PC) )

[

Option Compatibility

Certain option wdapters conflict when used in the saime svsten,
The Tollowing adapters stwould not be instlicd together vy
system vnit

«  Synchronons Dat Link Control tSEYLC) wlbapter
o Alternate By Svnchronons Communicahions EAIL 1N
wkiapter.

BIOS ROM Identification

To deteomime the date of the BTOS ROM moduic, i the
foliowime BASIC progiam Fepe the progeam cvact v as shown

10 DEF SEG=LHFOOO

SOFOR XK=LHFFFS TO gHFFFT
s PRIHT CURS{PEIXK(IX));
hg NEXT

RUN

The date that is displaved is the daie of vour RION RO modoie

Switches (1°C, N1 Partable I

Y60T



Using the Swifch Charts

The following legend applics to the charts in this section.

Symbol Mananing
. Notl Used hy this Applhication
T Qn/Clased Position O A Swilch .
l O1/Open Posilion OF A Swalch
N7A Mol Altnwed Or Mol Applicabla
Note:  For some nprians, (he custemer must supply '

inlormition lor correct sctling of jumpers or switches,
To sct a rocker switch, press the rocker down Lo the desired

position’, to set a stide switeh, slide the lug of the switch to the
desired position.

Ballpoint 4

Slide
Switch

Ballpoint

or

Rocker
Switch

4 Saitches (PC XL, Portable I°C)

~

e

System Board (Diskette Drives,
Displays, Coprocessor, and POST Loop)

Functlon

Syslem Goard Switches

pe PCXT &
Portable
Sw Block | Sw. Block [Sw Bigck

1 2 1

1234567 [12D458THB [ 1274567R

{1 Duskatie Drves

Ina..u]l. XTI ok

1 Digkntte Dove

l..o--lf TR ..;s-.II

Fskelta roes

T R T

—

3 Dizketla Doves, oA MoA ---c.-il

A-Dhiskerta Doves LU ) ton o ::-“:—‘—!-1

o Drortos Ao OIS U PN

Cnhanced Graphucs Adaples o e I ] . _A'_J_: o ::i i—.‘-

{Prienary See Mote 1)

ColorfGreaphe s A PR s ' cane _._-—
' 11 M 1

140 ¥ 25 Pomiacy)

Color Graphir o Adapine
141 ¥ 25 Py

v e

Protessional Graphaes
Contipter iPrimary)

—

Manochrome/Ponter Adapier
tPaumary See Mule 2

eyt "

T

talh Coprocessor tnstalled '1“““ oA ‘i" ress
tAalh Conrocessor Nol .I“““ rioa 'I“““
Instiled i

» 5 .- a - -
I‘Ual t.oop (Allows NoA N A 1 .
Continuous Runnmy)

No POST Lonp N OA oA l.......

{Marmal Operahion)

Notes.

1} Hthe Enbanced Graphics Adapter (EG AL instatled with aneihaer o Ty
adapter sel the systam Hodrd switches 3s shoen lar tha E0A F L
21 The IBM Monod hegme 1hsplay and Pooter Adaptar s nat s test e, C‘*J

Portabie Poersongt Computet

Switches (PC, X, Partable PCY 5
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System Board (Mcmory)

Portable Fersonal Campulsr

System 256K Cord | 64/256K | 64/256K | 64/256K
Board Or 84/256K| Option Optlon Option
Total SW," w | Option With 192 | witht28K | with 84K
Memory sﬂ'“‘:‘ . | Whh 258K
9% | (See Note) | [Sen Note) | (See Note} | [See Nota)
12345678 | 12345678 | 12345878 | 12315678 | 12345678
256K . 1 !"“ /A NIA N/A MIA
320K il ¥ il NIA N/A N/A IARNRAE
YRR INSTRITY R o | U] som
PYTTIN Bt e N/A HAEIAT! N/A N/A
512K Spreee A N7A Hin
I R P VLI R PE R na LT
saox | L1ttt LILITLIL L wea [RETITIL] nea
Note: The 84/256K0 Memory Cxpan-uon Ophion and (he 256K6

Mremary Expansion Oplhion e the only memnry options
supporfed i b 1REA Perpabie Personal Compuler

Switvbe (1O, X T, Puitalde P°0)

@

ﬂ'\

To use the following chart, first find the column under “Svstem
Roard Type” that matches your system Tollow 1his eobomn dawn
o the switch scttings for the totab imaunt of memory in vom
system. Sel the system bond switches 1o mateh those in the
chart, Then po 1o the "Swatch Set” Isted and set the swches en
the memeny adaplers in your system Fhese sels of memory
adapter switch settings start on page 11

Note:  1f memory abave S44K is to be mstalied on a
16/GAKID system board, the BIOS KOM must be dated
10/27/82 or later. Sce "IIOS ROM Idenuticatn ™

System Systom Baard Type (Nat1el
:'Io«:::oq g\:?lr:h-Semngc rc : “C'KT
Adapier 16K-64K GAK-7SEK BAK- 25K
Switzh Sets 12345574 12345678 12745670
Switeh ¥ et A "o
LN (S ITTTTTITI B o
Kt MSA MEA t] L
Sumch 1 TR " oA o -
BN swaena [T "o o
Sot H A A M A
Smtict 1 e in "
O swaena [ TN o
[ant H'A H'A A
Swnth 1 I e "o
aare Swilch 2 T | Tl o
St N-A oA oA
Note: The system hoard s identilie ss bng atsd pn st bett e

{(Part 1 ot 4)

Switches (1 X1, Partable $°C,
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[ Fnhanced Graphics Adapter (EGA)

System Systam Board Type
Noad
Total Switch PC PC XT
Memory | Settings A .
& Adapter ror ek fAK568 bak 256K Warping: Damage 1o the praphics adapter, the displayor hoth
Switch Sals 12315678 12345678 12345618 may result of these jmn]mr_\ are nol i the corredt position
Switch b el HyA tigh
. £y
JuK “witch 2 INHNN 1A N/A
= Switches
el 1 HIA . " NCA 1.23.and 4
Saneh 1 ’ollogta ‘*ll.t.:‘ n&il-otq “‘-‘.H_\\
1285 . \ . LS
Gwiten 2 i N/A i)
St 3 MiA A ,__- .
N A o
Swilch b *"“ it M/A N/A o e Iy :
160K SR
. 'S
» Senleh 2 ! J T ”] l l HIA MiA "' A
S s N/A N/A ,./
Swilch § "‘ll-i‘é oﬁlltnia .,‘,11“‘_* //’

192K Swalch 2 I”I“—l,‘i_ Iillllll . N/A

S & "'é
el . 7 MA ‘ R
N/A “L(

Swich 1 ‘ *“ D /A MIA 4 P3
224K Swilch 2 T NZA N/A

Set ? /A /A Type of Diaplay P Pl

Swatch 1 ‘ill-lit 9-]1«-0\\ illl.tti 1M Colar [ispily or " . ey
- AR Romeciv ones splay - !
- Swatch 2 TH | el HiA -

S . NIA o 1M U ninane o Color Desphay 1 00 2 1ot o

o
Swilch 1 n—nl!-;sa nnlliawa *‘11.'*‘

280K Switch 2 ey N/A
S L i 2 2

{Part 2 of 4)

. Switches (PCX T, Poreable 03 23
~ D a

Koo oSadches (0, N, Porialite 190
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a .

IT an BGA s the only display adapter installed, ocan EGA and o

Manochrome Display and Pronter Adapeer are installed mothe - PC NCt“JOrk A(lilplcr

swsten, refer ta Pigure 1o set the FGA switches,

I an EGA s instatted with a Cotor/Geaphics Monitor Adapter, Jumper Poaltion Funcuon
sefoe W Figure 2 tosetthe HGA Swalches, {See ligure)
a i Autemal; Romaote Proarnam
o -
Type of Display EGA a3 EGAas : tnt W5eil
Altached tothe Peimary Secondary w2 ¥
::::;:1::‘0 Graphics Swilch Switch Sets Adqpted 10 usP
. 1234 1234 w3 tnterupt Lavel 2
No [hsplay N/A Sets Adapler 1o yse
llTI wa Irtesspupt Loued
Munochrome Disp iy 11 I l N/A Sets Adaping a5
Color Displ W5 & W7 Alternate Adapler
nlor Dhsplay
(40 X 24 Moan Ill! 1111 W6 Saets Adaptér as
Color Dvplay . ? opmary fedinter
1D £ 25 Modn) 1 1t
Wi 1 nahles HOM ~n
Faham et Cabor Qegplay I Addapter (See Holnl
(Honmal ¢ alor Rgides IIIl Il' ‘ ' h
L ohoneed Calae Doy MNote: Do not enable the ROM on more than
(Enhanced Color Madel l I”. llIT ane agapter
S
Figure 1 &
b
/ Y
[
(3]
Type at Display EGA as EGA as L
Aitached to Lhe Primary Secondary
lor 'Geaphi
::l::t’m:';ga;:f Switch Switch
1234 1234
Calo Dhsplay
40 X 25 Maddea ““ "“
Lol Misplay
(A £ 24 Mo 1”1 lH.I
Nn Dusphay
180 X 25 Mo | “1 N/A
Figure 2

- °© e

1. Mode selection can be changed hy programming,
2. A maximum of two displavs can be attached to the system,
one cobu display sind one monochrome display.

ELT

Switches (PCLNE, Partabte 11O Switches (PC, XT, Portable I'C




Parts Catalog

Place the hard-tab page babeted " Parts Catatog"™ in place of
! 4 p

this page, then discard this page.

PARTS CATALOG

Limited Warranty - IBM Service Parts oL
How To Use This Parts Catadop L
Visual Tndex e
Assembly 1.0 Svstem Unit - Exterior (S150) 0, .
Assemble 20 Svacm Unit - Extenor (SIHO0Y 000000000
Assembly 30 Svarem Uit < Fxaernior {5155) .
Assembly 40 Svatem Uit - Tnterior (5150, 00
Assemblv 30 Sustem Pt - Interar £ST60D)
Assemibiv L0 Svaaem Hhint - Intenor (5155%)
Aswembhy 70 Dall High Daakette Diive Type 1
X

Assembly B Fall High Diskette Prive Type

1
Acsembly U0 Fulb Theh sk tte Prove Tvpe 30

Assembiy 10, Polii hgh Predetie Dive Type 2
Assembiv LE Full High Diskette Drve Type 3
Accembiv 120 Full High Diskette Dive Type 3
Asgembly 130 Dickette Drive Podabte 10
Arssembly 14, Pixed Dhsk Deive o000
Assemblv 15 lternal Opuons and Adapters
Assembly i6 Typansion Uit - Lateriar (31614
Assembly 170 Paspanson Unil - Intenor (5161)
Acsembly IR Manochrome Display (5151)
Assembly 190 Calor Dsplav (515830 0 000
Assembiv 200 Enhanced Color Displav (5]54)
Assembily 210 Poodessionad Goplaes Prsplay (51

T8

Assembly 220 Kevboand (SKev for ST aml S Teo

Assembly 20 Keyhourd (83-Key [a 8185
Assembly 200 Keybiion Kats (83 -Key)
Assembly 250 Kevbuttens (83 -key)

Assembly 2600 Power Cords 0 0L, L e
Assembly 270 Miscellaneous o000 oL

Parts (PC, XT, Portable PC)
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The wartanty terms amd conditions apphcatite i the country of purchase texcept fin the
Uaited States amd Puerte fico) in rcspeat ol an IBM Persional Compuier prewduct are
av.alable Troam the sapplicr.

Limited Warranty - IBM Service Parts

(Applics to United States and Puerto Rico)

The Internatiemal Nusiness Machines Corpoaration warrants that each THM Serviee Pan
will he Troe fram delects in matenal and work naedsip gnder condinons of aosmal use for
a ponirwd of *HY days Troun the date of parchace From BRM or an Authorazed 10IM Personal
Compoter Dealer, Sorviee Pants woill be cither nocondaioned o pew pants Shoubd a3 IBM
Seeviee Pant Laid Lo be fice from delects i maicoabs o wanb manship during the 90-day
warrnly potital, THM wall . ds ophion, cepoar or eeplace this Service Part at no charge
the United Seates o Pucrt Rico: Al replaced Seevice Parts will hecome the gproperty of
IUAL Thi Dot warranty does mogang bale servce to mpaie damage 10 the Seevice Pan
sonudting from sccnbont, dliaster, nocand_ahuse, s noa-HEM modification of 1be Prsdoct.

Landed Warramy wrvice mav be obtained by dels ering the defective Survice Pant dunng
the M-day warraaty peciod tean Ambornzed the IR Personal Campulter Deaber, o any
HIM Service Exchanpe Center in e Unted Sty or Pueno Ren A dated proal of
purchase from WM or a0 Authostzed DM Bt Computes Dealer must accompany
the Claim Cantact FEM by writp (o HSE Nanonal Pans Ceater, I'' O, UBox 48]
Greengastle, Tndiana 46038 for fualer snfoamation

AL EXPRPSS OR BMPLIED WARRANTIH A FORR THIS SERVICE PART,

INCT VIDIRG TIE WARTANTHES 0 MERCHANFARILITY AND FETNESS T'OR A
PARVCUEAR PORPOSE, ARD 1 IMDTED IN DURATHON 1O A PERICHER L 9
DAYSTROM LHID DATEOL PUHBCOHASE  AND NGO WARRANITHES, WHE IR
FXPRESSORAMPLIED WL AYEEY AL BER TIHS FERIED SOMESTATES 1)
NOT ALFEYW LIMITA THONS ON TOW LONG AN MR WARRANITY | ASTS,
SO CTHE ADOVE LIMITATIONS MAY NOTAPPLY 1O YQU

TS SERVICE PART IS DETECTIVE IN STA TERIALS OR WORKMANSHIP
UNDEGR CONDITIONS GF NORMAT UNS, AS WARRANTED AROVE, YOUR

SO0 L RERMEDY SIALL BE REPAIROKR 12E M ACEMENRT AS PROVDED AROVE.
INNOTVENT WELE IBM B DIADLE 1O YOO FOR ANY DAMACGES,
INCT UDING LOST PROELTS, TONMESAVINGS OR OTNER INCHB N FAY. O
CONSEQUENTIAL DAMAGES ARISING OF T OF 1T USE OF OR INARBNIY 10
USE AU FRODUCT, BVEN IF IR OR AN AUTHORIZED 18M PERSONAL
COMPPUILTR DEALLER HAS BECN ADVIST O OF FHIE PFOSSIRILITY OF SUCH
DAMAGLS, OR TOR ANY CLAIM LY ANY OTHER PARTY.

SOME STATES DO NOT ALLOW THL EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSUOQUELNTIAL DAMAGES § ok CONSUMER PRODUCTS,
SO NN AROVE LIMITATIONS OR1XOT USIONS MAY NOT APPLY TO YOU,

TS WARRANTY GIVES YOU SPECHIC 1 UVGAL REGHTS, AND YOU MAY
AL SO HAVE OTHER RIGIHTS WIHCH MAY VARY FROM STATE TOSTATE.

U Parts (1PC, XT, Partable 1PC) '

How To Use This Parts Catalog

Similar Parts - If two parts are similar, they may be listed in

the same list, Sinular parts are relerred o by one index
number but are distinguished by the part pumber and
descriplion.

NS - When this indication appears in the ASM - INDEX
column, it depotes a part not show o the assembls

Thin

designation i generally used for miscellancous paris pachels

1 - This entry in the Units column indicates the part has a
restricted avalabhiy

AR - As Reguired (AR) in the Units column denotes that the
units per assembly may viey based apon system conlignration,

Indenture - The indenture is manked by a series of dots lacated

Before the part description. The mdentore indicates the

telationships of a part to the nest ligher assembly,

Example of a Parts List

DESCRIPTION

ASH - PART UNITS
INDF X NUHBER
1 - 1234567 Hain Assembly
-1 124568 | - Subasseumbly
-2 12345649 [ « Subassemhly, US
-2 1230566 1 . Subassenhly, Non-US
-3 1234565 R e+ Detailed Part Restrirted
-4 1734564 ! » Subasseably
s Detailed Fart
-« Detasled Part
«so Detaited Part
- NS | 1234563 1 « Subassembly Not Shown
ea Detaited Part
es Dirtavied Part
-5 1234562 AR « Subassembly - Use as Required
[
i
a4 |
Parts (IPC, XT, Poria, 03




How to Use the Visual Tndex

Vvl Frtes

Snvamay ey 1104 AT
e w Buvvetis 3T M w34
[t ) Fegps or an AT sna

1.
Turn to the
visual index

Mustration,
the assembly

Avsawwhly 24 Kosbaard (RV-hoy Tin

S155) -
= 2.
T Turn to the

page for that
assembly and

~ }-ﬂ{:"pﬂ;’-\‘ Y\ locate the
SN part visualty.
N SN
\ .
3.
Using the

index number
shown with
the part,

refer to the
accompanying
listing 1o
obtain the

part number.

-3 | BesLazg| 1 ] Top Conere

b ﬂlxl.l.‘il.[ a

RIS TT Y Fundfh A Fesdi Py e b

Pars (IMCL XT, Partable PCY

—~

and locate, by

I ey

containing the pant.

®

O

 Akalt 1 anyma

Visual Index

System Unit {(5150)
Assembly 1 and 4
Pages 7 and 10Q

System Unlt (5155)
Assembly 3 and 6
Pages 9 and 14

J-._
P 5
IR

v Rl

- *
\‘\ /
Diskette Drive Ponable PC
Assembly 13

Page 20

Internal Options and Adapters
Assembly 15
Page 30

O

System Unit {S160)
Assambly 2 and 5
Pagus Band 12

- .- ,
.L" g b T
. ;
AR )
:“, '-."
\ -~ -
- s
. L.
.
<

Full-High Diskette Drives
Assembly 7.8, 9, 10_11_and 12
Pageas 16 through 26

4
. A,
- 1 /‘
’ o - //
i Y
L} 'Z.J

Fixed Disk Driva
Assembly 14
Paae 29

Expanston Unit [5161) [SY
Assembly 16 and 17 -
Pages 33 and 34 C

Parts (PC, XT. Portable PC) S

N

| .



Visual Index

T [:J
F"h

faTaaien 1F1ﬁiuih'ﬁ

YR '}‘i Wi

WHY!

AR ﬂ

L]'l!‘ {

@

Displays
Assembly 18, 19, 20, and 21
Pages 36, 38, 40, and 42

Keyboard {83-Key 5155)
Assembly 23, 24 and 25
Pages 45 through 46

ﬁ Y t?') Wy m W H‘&‘\\I\Hnl v

l'l“ TN

Keyboard (83-Key 5150 & 5160}
Assembty 22, 24, and 25
Pagos 44,46, 47 and 48

Power Cords
Assembly 26
Page 50

Note: Miscellanecous Hardware and wrap plugs are {isted on page 53.

6O 5 (I'C, XT, Portable )

©

(5155)

et

ASH - PART UNITS RESCRIFTION
tHDED> NIHAER
3 - BEShLA Cover Assembly
-1 « Lover
-2 Handle Asseably ,
- 3 B6E5hA1Y i e Panel Ascemhbly
- NS | 3AcLLbO 1 e Pane) Ac-emhlys Kil
ee Panal Assembly (Rrar Arcess}
. e Panel Retainer Kit
-~ NS )| RE54L39 ] . Cover and HMandle Hardwars ki
es Foam Pad
ee Washer, Friction {Qty 2}
ve Hut, Stud §Qiv 2)
.. Screu Shaulder B4 (Quy 21
- NS | BGSUkLy R - IBM Labe)
- RS | BAShuIB 1 Carrying (ase
- NS y Power Cord (Sen Fowsr Cord Parss Lints
J

T

Parts (PC. XT. Portahic PC) a



Ausembity o System Unid- Interior
(5150)

1}

Math Coprocessor

Paris (1C, X1, Portahile 1'C)

~

System Unit - bty s (01,0

ASH - PART URITS DESCREIPTION
| HOF X HUHBLR
ho- 1 #52926h 1 System Board GUKB-250kB CPY
(Pupulaled to 128K)
- NS | 8529211 AR + BUKB Memory MHadule
-2 85291413 \ Speaker and Cable
-3 B6GhLS 7 1 Cahle Raceway
-4 865u477 1 Caliie, Foybasd  1ntarnal System
-5 1 Power (ned {See vower Lord Parte List}
- b | 8654417 i Mowene Supply
[Inctures Fan and Intormat ion Labed)
- NS | BAGLLYY \ o Fan, Powsr Supply
-7 3ee Intecnal Nplanns and Bdacters
- B | 865h40S 1 Shaeld
-9 RAGUL1G 1 Display Assembly
H2B%9 7% R - High Voltage Transiormar
Q205974 R - Yobe
- 10 REShEs 1 Shield, Keyboard, Internal System
- 11} B28597} R Ar ightnes«/Lontrast Assembly
- 12 R65LEZY | Diskette fround Bracket
- N5 | RGShUAL } Braplay Accambly Hardware K1t
- Knub, Bfighlnﬂ\'\
« Knob, Cantrasy
- N3 | BeSLAIR 1 Front Pancl Hardware Xt
« Foot Assembly (Ovy 2}
- Panel, Bunper
. Screw, Plantote {Qty 2)
« Panel, Keyhoard Connector
< Blank Insert, Disketre Drive
« Screw, attach Shroud H-b (Quy 6)
. Strip, Wrar, Front Padel {Q1y 2}
. Screw, Contrnls to Panel (G1y 2}
- NS | BAShLL2 1 System Hardware Kit

+ System Board Supparts {Diy 61

. Serews, Skt Mead 1.5mm x B (Quy 1A)
. Bumprr , Cacd {Qr, 3)

Serew, Plactore B8 {Qry A}

« Maunling Serews, Disketre (D1, b))
Attachment Card, Blank Insert
Glide, Chassis {Quy 2)

Bracket, Syutem Hoard Grourd

Sparer, Diskatte Orive (Qr, )
Serew, Sperial Beistol (Q1y T

« b4 .
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._.._H,_.____..._......-...._.._..-....._.,/\ it o e =

Assembly 7. Full High Diskette Drive
Type. 1

‘4

Pards (PC, XT, Portable PO)

s LT ey - st LR TR W —

Diskette Drive - Type |

Use only in daives that have an AL B, o nathing in front of the
serial number. 1 he senal pumber is vicihle [rom the 1op of 1he
drive.

ASH - PART UNITS HESLPIPYIDN
INDEX KUHBIR
i - 8529153 Deskette Drave Assembly, Single-Sided
- 85297206 Diskerte Divse Asqembly, Doubite-Sidad
B | B529226 \ « Logre Board werh Shyeld
-2 BS292h7 1 o Cape Lever Aysembly

ve fone Lever Aim
va Luna Sieembly

va Moustamgy Clips
co L gteh Ascembl s

-3 B572922h R « Tpark 0 Swateh

- b He 29261, R e Feael O Simp

-5 B529260y R « G5k Hpper Am
-k Bg2n244, 1 4 G on Baaedd

-1 g H529264 R « Hadide SSPAIGOKE
-7 Reraz 1o R o Hod e DLBSP2OPY
- B | Boien | o Guide, Rigl

- M 1579294 ] e Frnnt Pane|

- 0] H52248 1 o« LED Aswemhly

- 1| 85213225 1 e Mrote Protect Switch
- 12 ] 8529247 H « Index Assewhly

- 131 B524762 1 v G, Ledt

Parts {PC, XT, Portable [ 17




Assembly 8. Full High Frisketwe Dyne
Type 1

18 Parts (PC, XT, Portalile PCY

~
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START — AT

Place the hard-tah page Eabeled "START — AT" in place of
this pape, then discard this page.

.. e

&

LD\ PRI ¥ FUFI R

MAP 0000: Start (A1)

“Ihis is the entry point for ali 1THM PERSONAL COMPUTER
AT MADPs. The MAPs will Tielp vau detenmne the failing eld
eplaceable unit (FRU)

The Advanced TRAgRasies progiam i~ intended o test ol THM
products, Nen-18M products, protolype carcds, or modified
aptions can give False corors and invalid systemesponses

All voltages mthe MAPs are positive unless otherwise shown,
00l
(telore you begin

Power off the system.
tiasire all conneclors are instalied conrectly.
Fisure any Junpers ol awitche s are seteorectly
Ensure the 1157230 Vac selecton qwiteh s set for the selue
availahic @ the outlet
5. Veily the oplions are correcily set by runmng the Seuap
program  Altes running the Setup program Lor i vou cannnt
run the Sctap prograom} continue with Sep DT

t

B s [

- Insert the Advanced Diagnostics dikette mito drive A
- Power on the systen.

IS THE POWER SUPPLY FAN RUNNING?

Yes No

I

11124

Go to Step 058 in this MAP
003

- Listen caefully Tor any amdio responses during the power-on
sell est (POST).

DID YOU HHEAR ONE SHORT BEEP AT THE END OF T1iE
rosT?
Yes No

(Step 004 continues)

T oA
U

Start (A1) ]
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004
Gao to Step 006 w this MAP,

008
Guoto Step 034 i this MAP

006

(FFrom Step 004 in this MAP)

DID YOU RECEIVE A 16X ERROR?

Yes  No
l ' :
on7
Go to Step 011 in this MAP,

008
DI YOU RECEIVE A 16] LRROR?
Yes No

l

049

Go o Step 016 in this MAP,
010

Goto "MAP 0100: System Board Start.™

o1 .
{From Step 007 in this MAP)

D THE MESSACGE (RYSUME = "F1" KEY) APPEAR ON
TUE SCREEN?

Yes To

012
Go 1o Siep 073 in this MAP,

01l

- Make a note of any crror messages on the screen.

- Press the Fi key to continue,

DID THE MESSAGFE (RESUME = "F1" KEY) GO AWAY
WHEN THE F1 KEY WAS I'RESSED?

Yes No

l
‘ (Step 014 continucs)

ONO0-2 Start (AL)

~

073

(Erom Step 012 p this STAY)

ﬁml yourerearm the tallonimy feare and eb e 1l ey
ndicated

Noter 10 an error message and imncorrect audio respona
ovenr, tahe the action indicated Tor the eeron messaee

POST Error: Actinn;

Moy By and -
Dlank Desplay .. .. MAE ON20 Prwer S1an
Ulmlﬂrng Cursar, . LIAD AN Powor S13.8
Unreadable Display - oo . LMAPOODA Pagnr 'Ee.m
Machene [ unehianmeg Prapert LR PLUARUTS Jal R EV r:g:,.,
1WX Cregr o . .. _ A ANG L tem Baned S

1 Long and 1 Short Beep Rerdar o & ovdorm ffnaeet

VLnng and 2 Short Beeps U T T T T T

I Long and 7t Shorl Beeps e Stan Q74 in 4+ sean
? Shoit Beeps andg
Blank or Unreadable Display
[hsioned Misplay limage

Gl SHep DTS n e o beags
Guln S1ep 076 0 in g s

1Y Errgr AP D00 Syggne G qer g,

XXNIXRK XKXX 201 Ereee .. RIAI BO00 1o e gn

A3 Evegr MAP 000« o g @

XXA0X Errar . .. L MAP DI ks by S

GOV Errpr . . s LA Q60 ggharrran "o Srqer

1T2X%F resr . S RBRARITON Findg Tic P G,

JI0OXX Ervor LA L TN T I R u.-;.-,. e

RED S 4 I:'m':n R, . MAP 3100 AN 1°C Fioranei

CA0UD ROM Error Rl o Freceed [int [reer Arfanies

10y ReIRd CLODOD . . . AR 000 PO Mer,

ROM Error . ) Ropd geo Sy clom floy yen

1CHRCIA Y X ¥ XXX (IO Adapsm LIETIFTI REAIT CHI D) Irr e Siiane
Continuous Beep . . | . . SAAR OO0 Praeaae T4

Repealing Shor Breps MAF 0020 Powos S e

Any Errars Mol Shown Above Gt Stap AR 1 (as 140

Figure 1. POST Frrors

-
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2
4

Start vy, a0,

A
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(From Steps 032, 035, and 056 in this MAP)

Find your crror in the following figure and Lake the action
indicated.

Symptom: Action;
Inconrect Memory Size
Displayed During the POST ... ... MAP 0200. Memory Stan
Display Problems
INCOMmect COMIS .. —.ov cirrnaraneranisnanens Go to Siep 075 In this MAP
No Highintensity. . ............. e e Go to Step 075 in this MAP
Missing Broken, or Incomrect Characlers..... Go to Step 075 in this MAP
Biank Oisplay (Dark) .. ... . oovraaiieans Go ta Step 075 in this MAP
Blank Drsptay{Bught)............. N Go o Slep 075 in this MAP
Distoned IMAGE . c.vovrarreeeiaiaieaanaee Go g Slep 075 in this MAP
Unreadable Display ... coooover con cioae Go to Step 075 in this MAP
Other Display Probitems .. ... .ooeees Go o Step 075 in thus MAP
Flashing Cursar Only ©  ..oooovoen c0n cevee Go to Step 078 in this MAP
BASIC SCIeem APPRAIS . .ooovmeus oo o sene soe MAP 0600 Oishetia Dnve Slarnt
Loads Program from Fixed Disk . . ... .MAPOE00 Diskette Crive Start

Loads Progiam from Remole Staton . ... .MAP 0600 Disketle Drve Start

Disketle Bool Fanlure ........... ... .« .o - s MAP 0600. Diskelte Drve Stant
PARITY CHECK............. Cie e e aeaaaa MAP 0200. Memaory Stan
Meyboard Problem ., .. ..cooc con e MAP 0300 Keyboard Stant

Cannotl Frush Dhagnostc Tests .. . ... .. MAP 0020: Power Slart

Panter PTODIBMS. .. ... von crr sae seeoieaes Reler lg the Sawvice
Manual tor lhe Prinler.

Reter (0 Ihe Service
Manual lor the Nelwark

tietwork Problems ... ...l

Figwe ). Failure Symptoms

14 Siart (AT

075
(Fram Steps 073 and 074 in this MAT")
15 AN ENHANCED GRAPHICS ADAITITR INSTALLED?
Yes No
l
076
Refer to the MAP Tor the Taling display adapter.

077
Go to "MAP 2400 Enbanced Graplues Adapter "

O7H
(From Step 074 in this MAP)
1S A MATT COPROCESSOR INSTALLED?
Yes Tu
079
Go to "MAP On00: Diskette Drive st

080

- Power off the systeo.

- Remove the math coprocessor [rom the system board.
- Power on the systen.

DID TIE FAILING SYMPTOM REMAIN?
Yes Neo

l

081

Weplace the math coprocessor.

AR2
Reinstall the miath coprocessor, then go to “MAP G600; Prskenie
Drive Start.”

ect

Start (AT 5




#

083

(IFrom Step 073 in this MAP) .

Go 1o the MAP indicated by the error code. For example, if you
receive the error code 7XX, po o "MAP 0700: Math
Coproeessar,”’

Nate: 1If you are unable to find the MAP that
corresponds to your error code, you have an 1BM device

with its own service manual or a device not supported by
[BM diagnostic tests.

0000-16  Start (AT}

—~

R N L

Jumpers and Switch Settings

Place the hard-tab page laheled “Tumpers and Switeh Sertinps”
in place of this page, then discard this page.

et
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JUMPERS AND SWITCH SETTINGS System Sctup

The Sctup progeam is on the Advanced Diagnosties diskette You
need 1o know what options are installed in the systemanit to rin
the Sctup program.

System Setup  ....... Cr e iaeres e 3 @
Option Compatibility ....0.ccoevvrnvnenns ere2 S 1. Make a list of the option adaprers instalied i the system
BIOS ROM Identilication ... ..o 5
Terminating Resistors and Switches ..o 6 2. Determine the type of dives instatled,
Diskette Drive ..o faea i 6
Fixed Disk Drive .. ..o i e 1 + Fixed Disk Drive: An identification labelis on the froant of
Power Supply Volage Selector Switch ...ooovevvenen s R the drive,
Using the Switch Charls .. ..o 9
System-Board Display Switch ....connnevonen 1o o Disketie Deive The bezet of a douhle-sided (360K)
Memory Vxpansion Options .. ..., PN 11 diskette drive has an asterisk. the bezel of a hihecapacity
Base Memory . ... o iae e 1 (1.2M) diskette drive is not maked.
EXpansion MCMOTY .. ...ovnvn e annnnnenes i1
Cluster Adapler . e am e 12 1. Ensure that aib jumpers and switches are set correctly.
Crabion AdAress ... e e 12
Remote Initial Program boad . .ooononvne e 14 Note: AT you reccive an ermu code, troubleshinot any
Adapter Number ... o 14 envor indications other than 16X first. W the omly error
Enhanced Graphics Adapter (EGA) ... 15 oo code you receive is TOX. and you cannol correct the Scinp
PC Newwosk Adapler ..o oo 17 program using the instructions on the following page, zo1o
Serial/Porallel Adapter .. ... i i3 4 - MAP 0000, Start (AT) " '
Binary Synchronous Communications (BSC) Adapter ... 19 -
Data Acquisition and Control {(DAC) Adapter .. ....... 20
Anatop Output Range .. ... 20
Analog Input Range ..o 21
Adapter Number ..o ooooiiiaaiiiiaee e 21
Interrupt Reguest (1RO} bevel L. 22
Generad Purpose Interface Bus (GPIB) Adapter ... 23
Adapter Number L Lo 21
Intesrupt Request (IRQ) bevel oo e 24
Interrupt Acknowledpe (INT ACK) Level ......... 25
Direct-Memory Access (DMA) Channel .......... 25 .
Professional Graphics Contraller ... .ooveveenvienres 26
Voice Communications Adaptler ...... SR 27
J .
N

Suitches [(AT) 1 } Switchies (V1)
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System Setup

1. Insert the Advanced Dingnt;slics diskette into diskette

drive A.

2. Power on the system.

3. When the Advanced Diagnostics menu appears, select
option 4 {SETUP) and verily that the options are correctly

scl.

_The Sctup program will prompt you for the following

information:
Time

Date

Diskette Drives

Fixed Nisk Drives

Memory

Display

Switches (AT)

Set ar change the time,
Set or change the date.

Sclect the numbher and type (high
capacity or double sided) installed.

Sclecet the number and type of drives
installed.

Selees the amount of base and
cxpansion memory installed.

Sct the primary display if two display
adapters are installed. Sclect the mode
{40 or 80 column) if a color display is
installed.

g AR W IR U - IR | I T AP TP M 1T T S TS GRS ™ TAA et T L

Option Compatibility

Certain option adapters conflict with cach other when used in the
same system. The lollowing adapters should not be instolted
together in the system unit:

«  Synchronous Data Link Cantrol (SD1.C) Adapter

«  Alternate Thnary Synchronous Communications t AL BSCH
Adapter.

BIOS ROM Identification

To detcrmine the date of the IOS ROM module, run the
following BASIC program. Type the program cxactly as shown

10 DEF SEG=EHFOQO

20 FOR X=g¢HFFFS TO &HFFFF

30 PRINT CHRS(PEEK(X});

Lo NEXT .
RUN

The dale that is displayed is the date of your BIOS ROM madule.

fa)
c

Switche~ {AT) S
- "’\‘
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Terminating Resistors and Switches

Diskette Drive

A diskette drive may have a lerminating resistor or lerminating
swilch. : .

« Terminating Resivtor - A (erminating resistor must be installed
in diskette drive A. Diskette drive B should not have a
terminating resistor instated: ’

o Terminating Switeh - 10 a diskette drive is cquipped with a
terminating switch instead of the terminating resistor, set all
switches on disketie drive A to the On position. Set all
switches on diskette drive B o the Off position.

Note: The terminating resistor may appear in a different
location on the drive. I so, an identilying Tabel will be
attached 1o the wrminating resistor.

el

i ilches (A1)

AL

®

FFixed Disk Drive

«  The terminating resistor must be instadied an fived disk

drive C.

- Inasystem unit with twe fised disk drives, remove the
terminating resistor from fived disk dave B

Note:  The terminating resistor may appear in acchifferent
location on the dive. 11 so, anidentifying bt will he
attached Lo the terminaling resistor,

Terminating
Resistor

Switches (A1)

o
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Power Supply Voltage Selector Switch

The voltage selector switch is located at the rear of the system
unit power supply. It must he set [or the voltage present at the
electrical outlet.

Switch Pasition | Volinge Range

115 Vac 10010 125 Vac
230 Vac 20010 240 Vag

gt

= N\ R '
\ {4 7t e_

230Y

8  Switches (AT)

~

o

o =R 3 CCrvrbR D T T &ﬂr:mmnbm‘:mﬂmuux_ui-ub‘h.; I e Ttk e a6 U T LIRS R T IT

Using the Switch Charts

The following legend applics to the charts in this seetion.

@ Symbol Meaning
- Hot Used by this Apphcaien
T n/Clnsed Posihon of a Swilch
l Oi,;Open Pasuinn of 3 Sentch
NA Mol Allgwedd Or Flnt Apphealla

Nole:  For some options, the customer must supply
information for correct settmp of jpmpees or switchies.

To set a rocker switch, press the rocher down to the desired
position: to set a slide switch, slide the fug of the switch to the

@ desired position.
L]

Ballpoint
Pen

Ballpoint

or
Rocher

@ Switch

B

aeT

A il i .

Switches (AT) 9
N




System-Board Display Switch

Il your primary display adapter is a:

«  Monachrome Display and Printer Adupler - Set the display
switch to the rear of the system.

+  Color display adapter - Set the display switeh o the front
the svstem.

Monochrome Diaplay Color Display

Primery Display
Swilch

==

fots | UUL’* !

el
el Vo
— %
{ -]
&
RS AT 3 sy 7
—— ——y O ———
P
e
o

H¢ i ;nﬂu\

JEt Dioig s

E . System Board E

i H
T 3

) Switches (AT)
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DIAGNOSTIC MAPs

by = TETY
'

Place the hard-tah page laheled "DIAGNOSTIC MAPS" in
place of this page, then discard this page.

e ——

o

" + —

DIAGNOSTIC MAPs

MAP 0020: Power Start .. ...
MAPOOZ20: Power (IC) . ..o .o
MATD 0020, Power (ATY ... ... e
MAP 0100, System Board Start .. oL
MAP O100: Systean Board (PCY .0 oL L
MAP (HO00: Svstem Board (AT} . oo
MAP 0200 Memory Mart ... oL
MAPR O200: Memeuy (PC) o000 oo
MAP 0200, Memory (XTY oo n
MAP (200: PC Famidy IPxpansion Memaory

MAP 0200 Memorv (ATY .00 o0 0 oL
MADP OO Keyvboard Sty oo

TMAPR 0300: Keyboard (PCY oo

MAP OO0 Keyboard (AT} ..ot
MAPR 0400: Monochrome Display and Printer
Adapler ..., e e e
MAP 0500: Color/Graphics Monitor Adapter ..
MATP 0600 Diskette Drive Start ..o oL
MAP 0600 Full-High Disketie Drive ...
MAP O600: Diskette Drive {Poable PCYy oL
MAL G600 Diskette Drive (ATY .00
MAP O700: Math Coprocessor ... oL
MAP Q904 Parallel Port Start. ..o oo
MAP ON00; Ponter Adapter .o ool
MAL 09(H); Scrial/Paralic! Adapter - Parallel
| L7 { SR
MAP 1000: Altcrnate Serial/ Parafte! Adapter -
Parallel Port ... oL J
MADP 1100: Serial Port Start. .. ...
MAP 1 100: Asynchronous Conununications
Adapter ... .. .o e e
MAI 1 100: Seriat/Parailel Adapter - Serial Pont
MAP 1200; Alternate Serial Port Start ...
MALI® 1 200); Allernate Asynchronous
Communications Adapier ... ... .. oL
MAP 1200: Alternate Serial/ Parallel Adapter -
Serial Port ... oo e
MAP 1300: Game Control Adapter ... ... ..

Diagnostic MAP

0020-1

n020-1
nn2n-1
0100-1
0100-1
1 EN0-1
02001
020041
0O201)- 1
O200)- |
(1200-)
(13001
IRTACER
OXMH)- |

Oa00-1
Hi500- |
0a00-1
QGO0-|
6N
06H0-1
07011
(9014
Gaun-1

0900

1000-1
1100-1

1100-1
11H00-1
12001

| 204)- |

] 20)-14

1300-1
Pl

w)
(e

0000- |
N



MAP 1400: Graphics Printer ., .. [RIEEN
MAP 1560: Synchronous Data Link Control
(SOLC) Communications Adapler .. .. R Y ]
t MAP 1700 Fixed Disk Drive Stne L. 1760-]
MAP 1700 Fixed Disk Drive (PC) ... L. 170041
MAP 1700: Fixed Disk Diive (A1) ... ... 70001
MATP 1800: Expansion Unit ... ... ... . ... 1804)-
MAP 2000: Binary Synchronaus
Communications (BSC) Adapter ... ... .. 20009
MAP 2100, Altlernate Binary Synchronous
Communications {Al BSCY Adapier . o0 2100
O MAP 22000 Cluster Adapter . . R 22MH)-
MAP 200" Eohanced Graphics Ad: mlc 2an6-t
MAP 2000. Color Printer ... ... ... .. Lo 2000
MAP 3000: PC Network Adapter . ... .. ... .. -1
MAP 310 Alternate PC Network Adapter Jt00-1
MAP 3300: Compact Printer ... ... ......... 3300|
MAD 3600 1BM General Parpose Interface Tus
(GIPHY Adaprer .o oL I600-)
MATP 380G, THM Data Acquisition and Control
Adapter .o . kLGN
MAD 39002 113M Professional Graphics
Contraller .o Lo Ao
MAI 7100 Vaice Communications Ad: pler F100-t
Supplemental MAPS:

0000-2  Dizgnostic MADPS

et



MADP 0020: Power Start

Symptom Explanation

Conditions That Could Cause This
Symplom

You have entered this
MAP becinse vou
were unable o
complete the POST,
you have been
dirceted here from
another MAP, ar you
suspect d power
problem.

The power supply is failing.

A diskente drive is Tailing.

A lixed disk diive is failing.

An option adapter is failing.
The system board is [ailing.
The math coprocessor is lailing,
The speaker is Tashing,

001

1iind your system type in the Tollowing ligure and go to the MAP.

indicated.

Systam Type

MAP .

Peisonal Compater ..

Panable PC ... .. .

Porsonal Computer AT |

Personal Compuler XT . _ .

L MAP 1020. Power (PC)
.. MAP 0020 Power{PC)

. MaAP 0020 Power [PC)

MAP 0020 Power (AT}

Figure 1. Syaem Meatilication

PPower Start 0020-1

~

MAP 0020: Power (PC)

Symptom Explamation Conditioms That Could Cause This
Sympiom

You have entered this | o The power supply is Tailinge.
MATD because vou «  Addsskette doeee s Tailimg.
were unabie Lo « A Teved Bk dene s Tailing,
complete the POST, «  Anoptva adapter is Fnling,
you have been «  tThe system hoaed s finhing
dirccted here from = The math coprocessor s Tailing.
another MAP, or you « lhe speaker is failing
SUNMICCL O power
prablem.

001

- Power off the system,

- Unplug the power cord of the system unit (and expansion unit,
il attached) from the clectrical Gutlet,

- Dhisconnect the keyboard and any oxtermal devices, except the
prniy display Caud expansion umt il attached) trom the
sysiem unit, '

- Plug the power cord of the system una (and expansion unit, f
attached) into the clectrnca! outlel

= Power on the system.

Note: A 301 error may oceur il you disconnected the
keyboard. Dhsregard this esror,

DID THE SYMPTOM REMAIN?

Yes  Ne

(

on2

CAUTION

/ . -
IPower off the system hefore connccting any device.

- Connect the external devices to the svsten unit, one at
atme.
{Step 002 continues)

CT

-y
.

Power (PCY (0200 ]

,




-

002 (continucd)

- Power on the system alter connecting each device.
Repair or replace the device that causes the faillure to
relurn.

003

- Power off the system.

- Conneet the keyboard to the system unil.

- Disconnect the expansion unit cable (if attached) from the
systcm unit.

- Powcr on the system unit; do not power on the expansion unit.

Note:  An 1801 crror code may appear if you
disconnected an expansion unit, Disregard the error
and continue with the POST.

DID THE SYMPTOM REMAIN?

Yes No

|

004

Go o Step 039 in this MAP.
005

- Check for a voltape of 2.4 10 5.2 Vdc hetween pins | and 5
(ground) at the system board power connector (Figure 1).

Fipure 1.  System Board Power Connector

o
0020-2. F i 20)

@ @007

005 (continued)
DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS | AND §?

Yes No

006

“Goto Step 012 in this MAP.

- Check the system board power connectors for the correct
voltages (Figure 2).

Voltage (Vdc) Pins
Minimum Maximum —Lead +lLead
+ 48 + 52 5 10
+ 45 + 54 9 6
+115 +126 7 3
+108 +129 4 8

Figure 2. System Board Voliages

- Check the diskette drive and [ixcd disk drive power
conneciors for the correct voltages (Figure 3).

Voltage {Vdc) Pins
Minimum Maximum -Lead +lead
+ 48 + 52 2 a4
+115 +126 3 1

Locating Rib

1 123 4

-

Figure 3. Diskelte and Fixed Disk Drive Power Connectors

" ARE ALL VOLTAGES CORRECT?

Yes No
|
008
{Step 008 continues)
P e
(%
Co

Power (PC)  W)20-3



008 (cor” ued)
Replace the power supply.

009
- Power off the system.

- Disconnect the speaker cable from the system board.
- Check the continuity ol the speaker.

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

010
Replace the spcaker.

o011
Reconnect the speaker then go to Step 016 in this MAP.

012
{Fram Step 006 in this MAP)

You may have a failing diskette drive or fixed disk drive. Perform
the following procedure.
- Power off the system.

- Remove the power supply connector from one of the drives.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

013
Replace the failing drive,

014 -
- Repeat this procedure for any remaining drives.

DID THE SYMPTOM REMAIN?
Yes No

I
015
Replace the failing drive.

{Step 016 continues)

0020-4 -Power (PC)

®

@

016 ,

(From Step 011 in this MAT)

1S A MATH COPROCESSOR INSTALLED IN THE SYSTEM
UNIT?

Yes No

017
Go to Step 021 in this MAP.

1

018

- Power off the system.

- Remove the math coprocessor from the system board.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No
i

019
Replace the math coprocessor and the BO8R processor.

020 -
Reinstall the math coprocessor then continue with Step 021 in
this MAP.

021

(From Steps 017 and 020 in this MAP)

An adapter may be failing. Perform the following procedure:

- Power off the system.

- Remove one option adapter from the system board Do not
remove the disketie drive adapter or the primary display
adapter.

- Power on the system.

- Repeat the above procedure until you find the failing adapter.

or ail option adapters, except the diskette drive adapter and
the primary display adapter, have been removed.

Note: As adapters are removed, switches may need to
be reset 1o match the system configuration.

(Step 021 continues)

et

Power (PC) 0020-5



021 (continued)
DID THE SYMPTOM REMAIN?
Yes No
I
022
Replace the last adapter removed.

023
- Power off the system.

- Remove the diskette drive adapter from the system board.
- Power on the system.

Note: Removal of the diskette drive adapter may
result in o 601 error code. Disregard the error and
continue with the POST.

DID THE SYMPTOM REMAIN?
Yes No

024
Replace the diskette drive adapter.

01s
IS THE PRIMARY DISPLAY ADAPTER AN ENHANCED
GRAPHICS ADAPTER?
Yes No
|
016 }
Go to Step 030 in this MAP.

027 .

- Power off the system. :

- Remave the Enhanced Graphics Adapter from the syslem
board.

- Sct switches 5 and 6 of Switch Block | on the system board
for color display operation. Set switch 5 to the Off position
and 610 the On position.

- Power on the sysltem,

(Step 027 continues)

0020-6 ‘Pm.‘rCC)

@

027

{continued)

DID YOU RECEIVE ONE LONG AND TWO SHORT BEEDPS?

Yos

No

028
Go o Step 033 in this MAFP.

029
Replace the Enhanced Graphics Adapter. Set the system hmnl
switches back Lo their original sctlings.

030
(From Step 026 in this MAP)

Power off the system.
Remove the primary display adapter from the system board.

Power on the system.

DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS?
Yes No

031
Gu (o Step 033 in this MAP.

032

Replace the primary display adapter.

033 o
(From Steps 028 and 031 in this MAP)

Check for a voltage of 2.4 to 5.2 Vdc between pipc { and 5
(ground) at the system board power connector (Figure 4 on
page 0(020-8).

Ct

Al

Power (PC  ¥20-7
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WD NP AW -

Figure 4. - System Board Power Connectors

90 YgU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND 5?
es o

|
034
Go to Sicp 036 in this MAP.

035 .
Replace the system board.

036

(f rom Step 034 in this MAP)
Power off the system.

- :))asct(;nnccl the power supply connectors from the system
oard.

- tl):'nsudrc all option adapters have been removed from thassystem
oard.

- Check for resistance as shown in Figure 5 on page 0020-9.

0020-8 Power (PC)

Pins Minimum \
—Lead +Laad | Resistance
5 3 17 Ohms
6 4 17 Qhms
7 9 17 Ohms
8 10 08 Ohms
8 1" 08 Chms
8 12 08 Ohms
)
ia 2
Lo
-“J:
}’ Ty
..
.~;|
s
Figure 5. System Board Resisrance

ARE ANY RESISTANCE VALUES BELOW THE MINIMUM -

INDICATED?
Yes No

I

037

Replace the power supply.

038
Replace the system board.

039
(From Step 004 in this MAP)
Power off the system.
- Connect the expansion unit cable,
- Insert the Advanced Diagnostics diskette into drive A.
- Power on the system.

Note: An 1801 error may occur. Disregard the error
and continue with the POST.

{Step 039 continues)

gtET

Power (PC) 002
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039 (continucd) : NO‘eS:
DID THE ADVANCED DIAGNOSTIC MENU APPEAR?
Yes  No

040

Go 10 Step 043 in this MAP. @ . ‘ _
041 A .

- Run the Expansion Option tests, Use the (RUN TESTS ONE
TIME) option. .

DID YOU RECEIVE AN 1820 ERROR CODE? , :
Yes No ‘

042
Replace the extender card.

043
(From Step 040 in this MAP)
An adapter may be failing. Pcrform the lollowing:
- Pawer oll the system, .
- Remove one option adapter (except the receiver card) from
the expansion board. @ ' @
- Power on the system. !
- Repeat the above steps uatil you find the failing adapter, or all
option adapters have been removed., . .

DID. THE SYMPTOM REMAIN?
Yes No

|
044
Replace the last adapter removed.

045

- Power off the system.

- Replace the receiver card,
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes  No

!

(Step 046 continues)

020-12 Power {PC)

'.x’ ﬁo

1020-10 “Power 11°C)
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)
oa6 (

You have successfully completed the Advanced Diagnostic
tests. I vou suspect an intermittent problem, start an error
log. I you necd instructions, reler to the Reference
manual.

047
Replace the cxpansion card.

. ' Power (PC) 0020-11

]
N MAP 0020: Power (AT) ’

Symptom Explanation Conditions That Could (‘ anse This

. Symptom
@ You have entered this | «  The power supply is failing.
MAP because you « The disketie drive is fajling.
were unable to o The flixed disk drive is failing.
complete the POST, s An option adapter is failing.
you have been + The system board is failing.
directed here from » The math coprocessor is lailing.

another MAP, or you « The speaker is failing.
suspect a power

- problem.

001

ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR
MESSAGE?

Yes No

|
© |
Go to Step 004 in this MAP. '

003
Go to Step 017 in thls MAP.

004

(From Step 002 in this MAP)
Power off the system.

- Unplug the system unit power cord from the electrical outlet,

- Verily the 115/230 Vac selector switch is set for the correct
vollage.

- Disconnect all cables and external dewccs except the display,
from the system unit.

- Plug the system unit power cord into the electrical outlet,

@ - Power on the system.

(Step 004 continues)

FET

Power (AT) 0020-1]




004 (continued)
DHD THE SYMPTOM REMAIN?
Yes No
dos
CAUTION
Power off the system hefore connecting any device.

- Connect the external devices 1o the system unit, one at
a time, until the symplom returns.
Repair or replace the device causing the failure.

006

- Power off the system.

- Remove the system unit cover.

- Reseal the power connectors.

- Power on the system.

- Check for a voltage of 2.4 to 5.2 Vdc between pins 1 and 5
(ground) at power supply connector P8.

(

OALWN=2BNRWN -

o
o
o
-
a

Connectors

Figure 1. System Board Power Supply Connector

PO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?
Yes No

(Step 007 continues)

0202 1. ()

007 -
l Go to Step 013 in this MAP.
o8
- Check the system board power connectors for the correct
voltages (scee Figure )
- Check the diskette drive and fixed disk drive power
connectors for the correct voltages ( see Figure J3).

Note: If no fixed disk drives are installed in the
system, a power supply load resistor is required for

. normal operation of the power supply. 1t may be
attached to either connector P10 or P11

Voliaga (Vdc) Pins
Minimum Maximum —Lead +iesd
+ 48 + 52 P8-5 Pg-4
+ 45 + 54 P9-3 Pa-6
+115 +126 Pa-1 Pa-3
+108 +129 PB-4 pPg-2

‘Figure . System Board Voliages

Voltage (Vdc) Pins
Minimum Maximum —Llead +Llead '
+ a8 + 52 2 4
+115 +126 k) 1

Locating Rib

1 f23 4

-

Figure 3. Diskette Drive and Fixed Disk Drive Voltages

ARE ALL VOLTAGES CORRECT?
Yes No

I
009
Replace the power supply.

(Step 010 continues) E;
o

Power (A “%020.3



010

- Power off l(’\,yslcm.

- Set the meter to the Ohms X 1 scale.

- Disconnect the speaker cable from the system board.
- Check the continuity of the specaker.

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

I
on
Replace the speaker.

012 .
- Reconncct the speaker.
Go ta Step 013 in this MAP.

013 -

{From Stcps 007, 012, and 015 in this MAP)

You may have a failing diskelte drive or lixed disk drive, Perform
the lollowing:

- Power ofl the system.

-  Remove the power connector from one of the drives.
- Powcr on the system.

DID THE SYMPTOM REMAIN?
Yes No

o4
Replace the failing drive.

0is :
- Recinstall the connector you removed in Step 013 in this MAP.
- Perform the same procedure for any remaining drives.

DID THE SYMPTOM REMAIN?
Yes No

I
016
Replace the failing drive.

(Step 017 continues)

0020-4  Power (AT)

017 N

(From Step 003 in this MAP)

You may have a failing adapter. Perform the following:

- Power ofl the system.

- Remove one option adapter from the svstem board. Do not
remove the Fixed Disk and Diskette Drive Adapter or the
primary display adapter.

- Power on the syslem.

- Repeat this procedure until you find the failing adapter or all
option adaplers {cxcept the Fixed Disk and Diskette Drive
Adapter and primary display adapter) have been removed.

DID THE SYMPTOM REMAIN?
Yes No
I
018
Replace the tast adapter removed.

019
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM?
Yes No

|
020 '
Go to Step 023 in this MAP.

o

- Power off the system.

- Remove the math coprocessor from the system board.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No
I
022
Replace the math coprocessor. If this does not correct the
problem, replace the sysiem board.

023 .
(From Step 020 in this MAP)
(Step 023 continues) =
=
o

Power (AT) 0N020.5
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023 (continucd)

- Power off the system.

- Remove the Fixed Disk and Diskette Drive Adapter from the
system board.

- Power on the system,

Removal of the Fixed Disk and Diskette Drive Adapter results in

a 601 error code, disrcgard this error,

DID THE SYMPTOM REMAIN?
Yes No

024

Replace the Fixed Disk and Diskette Drive Adapter. If that

does not correct Lhe problem, replace the system board.

025

- Power off the system.

- Remove the prsimary display adapter from the system board.
- Power on the system.

Removal of the primary display adapler results in one long and
two short beeps during the POST.

DID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS?
Yes No

I

026

Goto Step 024 in this MAP.

027
Replace the.primary display adapter. If that does not correct the
problem replace the system board.

028

(From Step 026 in thls MAP)

- Power off the system.

- Wiil 1} scconds.

- Power on the system.

- Check for a voliage of 2.4 to 5.2 Vdc between pins 1 and 5
(ground) at power supply connector P8.

0020-6 (_ \T)

&

.
2 N
PB4 3
4
5
6
1
2 ]
3
3
System 5.‘
Board 8l

Connactors

Figure 4. System Roard Power Supply Conneclor

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?

Yes No

I

019 )
Reptace the power supply. [f that does not correct the
problem, replace the system board.

030
Replace the system board. 1If that does not cnrrul the problem
replace the power supply.

| —

N
=

Power (AY, 90207
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MAPR 6 1006: System Board Start MAP 0100: system Bousid (0247

.-

Symptom LExplanation Conditions That Ceuld Cause Thiy Symplom Explanation Conditions That Could Caose This
Symptem Syniptoan

You have entered this [« The system board is Tailing.
MAP hecause you
were nnable to
complete the POST,
or you received a

1 XX error messape.

You have entered Uiy |« The sustem boand is Fdinge,
MATD hecause you
were unable (o
complete the POST,
or you teceived a
XX erron mossape

(Y | e 001
Find your system type in the following figure and go 1o the MAP ! = Power off the system,
indicated. * - Insert the Advaneed Diavnosties dishette inta deive AL

- Power on the systom,

System Type MAP DID THE POST FENISITWITHOUT A IXNX TRROR
Personal Computer. . .. «.. .. MAPD100- System Board {FC} . MESSAGE?
. Ye
Personal Computer XT .., .. .o .. . . MAPO100 System Bowd{PC) o T"
Ponnable PC.. .. . . ... . ... ....MAPD100 System Duaid(PC) % (o2 ,
Peisonal Computer AT ... .., ...MAP 0100 Syslem Board (AT) / Replace the system board,
. . I 003
Figure 1. Sydem Wentilication < Seleet 0 (SYSTEM CHECKOUT).

- Run the System Board tests, Use the (RUN TESTS
MULTIPLE TIMES) aption

DID YOU RECEIVE A XX ERROR MESSAGE?

Yes No

I

004 .
You have successTully completed the Advanced Dingnontic
Lests, I you suspect an intermitient problem, stagt an crror
log. IF you need instructions, refer Lo the Reference

@ manual,

(Step 005 continues)

—

~ X,
[ 2

Svatem Bowrd Stiae 01001 . Syatem Baoaed (1MC) 0404
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DIDYOU RECEIVE A 199 ERROR MESSAGL?
Yes No

006
Repliace the system board,

007

- Refer to "MAP 0000: Start (PC)." and verify the installed

devices.,

Note:  The 199 error message indicates you answered
" 1" - . - -
Nu' (o the question about the installed devices list.

v e aewow gt

Symptom Explanation Comditions That € ould Cause Thiy
Synipiom
@ You have entered this |+ The system boand s failing
MAP becatse vou <« Fhe hatters s faifing,
were upable 1o = The kKevboand cable is Tailing
complete the POST, s The keyboard s Pailing

Nyl Board (1°C)

Y

RS P g YT

P

MAFP G100: System oard A7)

PN TN MO

I XX error messape

001

- Power ofl the system.,

- Isert the Advanced Diagnosties disketie into dive A
- Wantat deast 10 seeonds,

= Pawer on the system.

DIDYOU RECEIVE A INX ERROT MESSAGE DL TIN TR
PSR

@ MmN
T nnd
l Cio o Step 003 i thas MADP

003
Goto Step 007 in this MAP.

(111X
{From Step 002 in this MAP)
DID T ADVANCED DIAGNOSTICS MENU APPEAR ON
THE SCREEN?
Yes No
|
0nos
Go o "MAE 0000, Start (AT

9046

{Step D6 conlinues) H
(%

svatens Bowrd (A ”'1' S|



06 (continued)
Press 0 (SYSTEM CHECKOUT). ‘

- Runihe System Board (ests Use the (RUN TESTS
NMULTIPLEDTIMES) aption,

PDID YOU RECEIVE A 1XX ERROR?

Yes  No

I

007

You have successfully completed the Advanced Diagnostic
tests. 1 vou suspeet an intermittent problem, start an error
fog. 1 vou need instruetions, refer (o the Reference
IRTITH] N

0o
Replace the system hoard,

My
{(From Step 003 in this MAIY)

Find your crror code in the following figure and take the aclion
indicated. )

Error Code Aclion
105 . .. C e - - - GoinStep 018 in this MAP

1h3. 163 184 . Goto MAP G000 Start

101 107 . Goto MAP 0020 Power

151, 161 voulo Sep 010 AR,

107 103 104 194,
10A 109 12¢ 152, |

. Repince the System Board

Figure 1. POST Creors

010

(From Step 060 in this MAIM

This crror message indicaies a new or 4 delective batiery is in the
system.

(Step G110 connnues)

0100-2  System Board (AT}

r-\

1

010 (continued) w
IS A NEW BATTERY INSTALLED (M (111 SYST A
Yes  No

011
Go 1o Step G15 10 this MAP.

012

= Run the Sclup program and corect any crrors,

Nuote: A 161 Dattery Delective or New Battery
Installed messaee appears duving the POST alter
battery installation or repiacemnent.

DY RUNNING THE SE FUP PR YCRAM CORRECT 111K

PPROBIEN?
Yoo No

!

AR

Go 1o Step 015 in this MAD.

014

You have successfully completed the Advanced Dragnostic tests
I you suspeet anintermiiem prablem, startan error log. (f yvou
need mstructions, 1efer to the Reference manual

ms

(From Steps OUE and 013 in this MA)

- Disconnecet the battery from the <ystem board and check the
voltape between pins tand 4 on (he hattery cable connector

WAS THE VOLTAGE AT LEAST 6.0 VDC?
Yes  No

|

016

Replace the battery.

CAUTION

Fire, explusion, and severe burn hazard can be caused by the
battery. DO NOT recharge, disassemble, heat above 100 "
(212°F), solder dircetly to the celt, incinerate, or capose

@

battery cell contents to wager, =
Ve
(Step 017 continues) . hea

S g H i (-
System Hoard (AT) 1/__\3



07

eplace thie system hoard,

0l
(From Step 009 in this MAP)

Power of[ Ihe system.
Disconnect the keyboard cable from the sysiem unit.
Power an the system.

DID YOU RECFEIVE A 105 ERROR MESSAGE?
Yes Neo

M9 .
Go to Step 021 in this MAP,

020
Replace the svstem board,

o2
{IFrom Step 019 in this MAP)

Power off the sysicm.
Disconnect the keyboard cable from the keyboard.

Kefer to Figure 2 on page 0100-5, and check the keyboard

cable for continuity.

Nate: Check the continuity of wires 1,2, 4, and 5
(wire 3 is not uscd).

4 System Board (AT)

&

/Z

Figure 2. Cantinvity Check

DOLCS THE XFYROARD CABLE TTAVE CONTINUITY?

Yes No
|

22

Replace the keyboard cable.

023
Replace the keyhoard assembly.

.

(W)

Swvsbem Board (AT) 016G
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MAP 0200: Memory Start A MAP 0200: Memory (1*C)”

ot
When a memory failure is detected during the POST. a 201 crror
message preceded by a four-characier error code (XXX 201)

S)‘mpimn Explanation Conditions That Could Cause This

Sympiom : i

yme may be displayed. This errar message lists about 1 second before
You have entered this |« A memory module is [aifing. bemg replaced by a Parity Check message.
MAP because you « A memory expansion adapler is Watch the display carefully and make o note of the four-character
were sable (o failing. crror code.
compicte the POST, = The system board is failing,

. . - Power ol the system.

the memory size « The Sctup program options are

- losert the Advanced Diagnostics diskene-into drive A

displaycd was not correctly set. - Power on the sysiem

incorrect, there was a
mcmory parity check,

MDA 200 ERROR OCCUR DURING TIIE POST?
Yes  Na

i

002

Guoto Step 004 in this MAP,

you received an crror
messape imdicating a
memory failure, or
you have been

: directed here from

i another MAP.

003
Go 1o Siep 011 in this MATD,

004 ‘
Frad your system amd system board 1ype in the following figure g ‘"H )
and po o the MAP indicated (From Step 002 1n this MAP) .
I5 THE ADVANCED DIAGNOSTICS MENU DISPLAYED?
. -Yes  No
{ System Type System Board MAP : |
Personal Computer |, . . 1664K8 -« . MAP0200. Memory P 0nos
Personal Computer . .. ... 64/256K8 ..., MAF 0200 Memory PC Goto "MAP 0020: Power Start.
Porlate PC coee - S BA256KB L L MAP 0200: Memory XT 006
Personal Computer XT .. . 64/256KB . . . .. MAP 0200: Memory XT - Scleet 0 (SYSTEM CHECKOUT).
Personal Computer AT ... A e . _MAP 0200 Memary AT DOES THE AMOUNT OF MEMORY DISPLAYED ON TIHE
Note: 16/64KB and 61/256KA syslem boards are masked along the INSTALLED DEVICES MENU MATCH THE AMOUNT OF
felt edge of the system Loard INSTALLED MEMORY?
Yes  No
Figure 1, System ldeadification : '
007
(Step 00G7 continues) =
N
(@
Memory Start (12001 Moman (PO D00

N - ™
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Q07 {continued)
Gow Step 018 in this MAP

08
{(From Step G20 in s MADP)
= Press Y (IS TUHE LIST CORRYCT).
= Piess 0 (RUN TESTS ONE TIMFE).
= Press 2 (XXX KB MEMORY),

DID YOU RECFIVE AN ERROR MESSAGE DURING
DIAGNOSTIC TESTS?

Yes  No
dos
You have successfully completed the Advanced Diagnostic
tests. I you suspect an intenmittent problem, start an error
log. If you nced instructions, refer 1o the Relereace
manual.

ato

- Nate the four-character error code as shown in Figure 1. You
will need it Tor later sicps.

r TESTING ~ XXXK8 MEMORY
THIS TEST TAKES UP TO TWOD MINUTES
PLEASE STAND BY
X XXX
ERROR —
XXXK8 MEMORY XX 5
FAILING ADDRESS ~ SPACE/MODULE XXXX -——

PRESS ENTER TO CONTINUE
LIRS
BT

TTT—

Advanced Disgnintics Ermor Mesape

Figuse 1,

Continue with Step 611 in this MAP,

¥).2

Memary (PC)

i)
(reom Steps 003 and DG the, M s
IS A LG/64RB SYSTIM BOARD L, i ALLL DY

Yes No

|

012

Gato Step 021 in this MAP.
013
IS THE FIRST CHARACTER OF THE ERROR CODF. 0?
Yeu Na ’

|

nt4

Go to "MAP 0200: PC Family Expansion Memory "
015

- Find the failing bank and module in Firure 2.
Notes:

i. The filing bank is identilicd by the first two characters of
the error code.

2. The Laling module is identificd by the Iast two characters
of the error code.

Bank O

8

08

Sanr 3 Rern i fiane
- . . .3

oC

{First two characters
of arror code)

L 00 _ Sloz0ecesazcaces

(Last twa characters of errar code)
Top View ot System Board

Fipure 2.  Sysicm Board

{Step 015 continues)

2.

Memon (PC) 0. 2



015 {continved)
N YOU FIND THE FAILING MODULE? -
Yes  No
|
016
Replace the nine modules in the failing bank. 1 this does
not correct the problem, replace the system board

017
Replace the failing module, then go 1o Step 001 to verify system
aperation

018

{1‘1om Siep 007 in this MATP)

- Cheek the memory switches on the system board and any
instalicd memory expansion ophons.

ARE THE SWITCH SETTINGS CORRECT!
Yes No ’
|
019
Correct the switeh sethings, then go o Step (HH 1o venfy
system operation.
r
020
- Press Nithen Enter.
- Follow the instructions on the screen Lo correet the memory
size, then po 1o Step 00X in this MAP o verify system
operation

0t
(Erom Step 012 in this MAP)
IS THE FIRST CHARACTER OF THE ERROR CODFE. O, 1,2,

ORr3?
Yes No
|
012
Go o "MAP 0200: PC Family Expansion Memory.”
023
{Step 023 conlinuces)
|
S

0200-4 Memory (PO)



023 (convmued)
- Find the Eating bank and module in Tipure 3,

Notes:

The failing bank is identificd by the first character of the
error code.

The Tailing module is identified by the last ilwo characters
of the error code.

S FOTITR I
FRREIRIHHI
S IR

{Last two characters of erfor code)
Top View of System Board

Figure 3.  System Board

DID YOU FIND THE FAILING MODULE?

Yeu

025

No

024
Replace the nine modules in the failing bank. IF this docs
aol correct the probicn, replace the sysiem board.

Replace the failing module, then go to Step 001 to verily system
aperiaiion

Memory (PCY  D209-5

MALP 0200: Meinory GO

LT

- Power ol the system,

- Insert the Advanced Diagnostics dishette into drive AL
- Power on the system.

DID A 201 ERROR OCCUR DURING TIFE POST?
Yes No

|
(1113
Go 1o Step 004 in this MAP.

003
Go to Step 017 in this MAP.

004
Urom Step 002 in this MAP)
DID THE ADVANCED DIAGNOSTICS MENU APPFAR?
Yes No
I
005
Go 1o Step 025 inthis MADP. ,

006 a .
- Sclect 0 (SYSTEM CHECKOUT).

DOES THE AMOUNT OF MEMORY HSPLAYED ON 1111
INSTALLED DEVICES LIST MATCH THE AMOUNT OF
MEMORY INSTALLED?
Yes Na

|

007

Guo to Sicp 022 in this MAP,

God

(From Step 024 in this MAP)
1S THE INSTALLED DEVICES LIST CORRECT?

Yes No

| 00 tinucs
(Step continucs) —

Memory (XT) 02




aabuai ek

e e R i A

009
PPiess N and foltow (the instructions on the screen, then go
to Step OF0in this MAP,

010

{From Step (009 in this MAP}

- Press Y (IS THE LIST CORRECT).
- Press 0 {RUN TESTS ONE TIMEL).
- Press 2 (XXX KB MEMORY),

DIN YOU RECEIVE AN ERROR MESSAGE DURING -
PIAGNOSTIC TESTS?
Yes No

ol

You have successfully completed the Advanced Diagnostic
tests, M you suspect an iatermitient problem, start an crror
log. H you nced instructions, refer to the Reference
manual.

012
DOFS THE ERROR MESSAGE 1HAVE A 201 ERROR CODE
MSPLAYED?
Yes  No
|
013
Ga o Step 025 in this MAP.

a14

- Nate the seven-character error code (XXXXX XX) as shown
in Figure 1 on page (0200-3.

0200-2

~ _

Moemary (XT)

T —— ——

(" TESTING — XXXKU MEMORY . )
THIS TEST TAKES UP 10 WD MINUTES
PLEASE STAND BY
X:XX XX
£AROR - XXXKB MEMORY 2015
FAILING ADDRESS — SPACE/MODULE XXKKX XX ~—n

PRESS ENTER TO CONYINUE

? s
FEAY

T

Figure 1. Advanced Diagnostic Eeer Mesape

1S THE FIRST CHARACTER OF THE SEVEN-CHARACTER
CRROR CODE O, 1,2, OR 3?

Yes  No

|

015

Go 1o "MAP 0200: PC Family Expansion Memors.”
016
Go 1o Step 019 in this MADP. .
017 ,
{F'rom Step 03 in this MAP) ;

2201 is preceded by a seven-character error code

(XXXXX XX 201).

IS TUF, FIRST CHARACTER OF THE SEVEN-CHARACTER
FRROR CODE O 1,2, 0R WV
Yes No

|

018

Go to "MAP 0200: PC Family Expansion Memory

019
(From Step 016 in this MAP}
- Find the failing baak and module in Figurc 2 on

page 0200-4. |
wn

O

Memory (XT)  0200-3



(\

Notes:

1. The fatling hank is identificd by the Mirst character of the
crror code.

2. The [ailing modulc is identilicd by the last two characters
of the error code.

Firstl Characlor
ol the
Ercor Code

0=B8ank 0
¥ =Bk )
2 = Bank 2
3 =8Bank 3

°
=3
> ]
R
] C=—
=

MRIEEE
L
AH ML
T

Fn::ml
Top View of System Board?

B
|

Last Two
Characlers of
tha Error Code

Q=P
01 =0
02 =1t
01=7
0A =13
10=4
20=5
40 = 6
so =1

s
J =]
~ P = 19
L ]
=
|__‘J

Lett Side
Bank ) Bank 2 Bank ' Bank

I

=0 =1

Figure 2. Swiem Roard

DID YOU FIND THE FAILING MEMORY MODULE?
" Yes No
!
010
Replace the nine madules in the failing bank. 1 this docs
nol corrccl the problem, replace the system board.

021
Replace the Failing module, then o 1o Step 001 in this MAP 10
verily system opcration.

L . Memory (XT)

A = s R o oy s —

®

~

022 :

{FFrom Step 007 in this MADP)

- Cheek the memony switch setlings on the svstem hoard cond
any installed memory expansion opions.

ARE TNE SWITCH SETTINGS CORRECT?
Yes  No
023
Correct the switch settings, then go ta Step 001 o venfy

system operation,

n24

- Press N then Enter.

- Follow the instructions on the sereen Lo correct the memory
size, then go 1o Step 00K in this MAP,

025 :
(P rom Steps 005 and (3 in thic MADP)
15 A PARITY CITCK MESSAGE DISPLAYED?

Yes No

{

026

Go to "MAP (0020 Power Start.” '
027

IS A FIVE-CHARACTER ERROR CODE DHSPLAYED UNDFER
THE PARITY CHECK MIESSAGE?
Yes No

|
08
Go to "MAP (020: Power Start."

029
IS THE FIRST CHARACTER OF THE ERROR CODE 0, |1, 2,
OR 3.

Yes No
[
030
Go to "MAP 0200: PC Family Expansion Memory.”
(Step 031 continues) s
(W |
H

Memary (XT) 0O
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R]
«  Find the Tailing bank i the following tigure.

Note:  The faiting hank s identified by the first
cliaracter of the erior code,

- Repluce the nine memory modules in the failing bank, then go
to Step Q01 1o verily system operation.,

First Characier
of the
Errar Code o — _ o
O =Bank 0 Y
= Dank 1 .EE‘;JI;JE|4S(.7
2 = Bank 2 m - Jud L
3=k 3 - Ar e —
x
o ci] o) EIj 4] 15] |o| |7
T ] .
w aoalUdLlt] LU Ly U L
= - —
< X 0N
= el ol pfizt I8 4| fof (7
altllliL L)1 |
© 1 e
x ]
[HHBUR R EREIREI RN IR
o
m - — S R W —.J LJ
Front

Top View of System Bosard

Fligure 3, System Naard

02M -6 Memary (X))

F

TEST POINT REFERENCE PACGE
for

TYPE 1 DISKETTE DRIVES

(Drives with a serial number prefin AL B, or no prefi-

[ |
P
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Peeliminiuy Speed Chedl
{. Remove the disketie drive.

2. Plug the power connecior into the diskette drive
logic hoard. Leave the signal cable disconnecied.

3. Insert a scratch dishette intosthe diskerte drive.

4. Connect a jumper between TP-10 and TP-13 of the
disketie drive logic board.

(¥

Power an the system.

6. Obsen ¢ the strobe marks on the drive pulley under
luorescent lighting.

Note:  The outer ring is for 60 henz and the
iner ning s for 30 herte.

If the speed is corsect. the appropriate ring of strobe
marks will appgear 10 stand sull.

Preliminary Speecd Adjustment

Adjust the variable resisior on the servo board untif the
appropaiate ring of strube marks appears o skand still.

Vanable Resistor Servo Board

/’\

Final Speed Adjustment

2

Power off the system.

lusert the Advanced Diagnostic into the disketle
drive.

Power on the system.

Run the Diskette Drive and Adapter tests. Use the
(RUN TESTS MULTIPLE TIMES) option.

When the Diskette Diagnostic menu appeirs. scledt
opion 4, (SPEED TEST).

Adjust the variable resistor on the servo bourd unul
the speed falls within the range displayed.

}:[ s
REX

Variable Resistor Servo Board



ICE PAGE

'RIVES

prefix 1))

Test Point Relerene e ¢ hait

Test Location Specificahuns
Poist
A J2-20 Increases Irom 0 vdc 1o 50 Vdc while
msering o diskefte in the dove
a U PinS Decreases from 50 Vde to 0 Vde while
nseiting a disketle in1he drnve,
[ JI 16 {+) 1 5 Vdo mimimarm across
' these 1wo
D J3-15(—) 1est ponts
E J3-24 0 vdc betore the LED lighls
F Ug P 1 As the LED initially hghis the voltaga
’ increases by 0 2 Vdc
G J3-3 3 Vde to 12 Vde wab the LED on
H J3-14 Decreases from 5 0 Vdc¢ 1o 0 Vde while
inserling a diskelte m|o (her dnve

Fest Promt 1 acations

Power - "3 e ‘1
Conneclor‘ G W DCAE
T / 1
o1 | oMU -
@ee AT DI EEATL ]
8 o1 24| 34 02
\[\ TS TR T o
F\\Q\F us j
§>§7433

Variable Resistor

@/" (Speed Adjustment)

Requested Voltage Reading Minimum Maximum
Approainatoly O Vde 00 wvde 08 Vde
Approxmitely 0 2 Vde 015 Vace 025 Vde
Approamulely 0 5 Vde {5 Vde 1 0 Vg
Appeoxmalely 5 0 Vde 20Vic 5 g\mc
Appoamaliely 12 Vdc 112 vz 126 Vidc

—

-
anianann|

(o]} 10

J-1

|
<N
(e

ol 2724

N

e



5 C

Prebiminaty Speed Cacen

2,

Remove the disketie dive.

Plug the power connector into the disketie drive
logic bourd. Leave the signal cable disconnected.

Insert a scratch disketic into the diskette drive.

Conncct a jumper between TP-10 and TP-13 of the
disketic drive lopic board,

Power an the system.

Observe the strobc marks on the drive pulley under
Nuorescent lighting,

Note:  The outer ring is for 60 henz and the
inner ring is for SO hen.

If the speed is correet. the appropriate ring of strobe
marks will appear to stand sull.

Preliminary Speed Adjustment

Adjust the variable resistor on the servo board until the
appropiate ring of strobe marks appears Lo stand still.

Variable Resistor Servo Board

TN
ﬁ"'- 3
cl’i
:‘.r

TEST POINT REFERENCE PAGE
for

TYPE 3 DISKETTE DRIVES

(Drives with a serial number prefix )

SR



Test Point Reference Chart Test Point | ocations

Power Connector

Test Locatlon Specitications
Point -
A J6-2 50 Vdc with the diskette removed and

the latch closed

8 uio-4 Do the lollowing:

1. Inser adisketie inlodnve A

2.  Pawer off the system for
5 seconds =~ . .

qCE PAGE 3 Poweronihe sysiem

4. With the disketie inserled and the
latch ctosed, a fluctuation of
approxmaiely 0 1 Vde will cccur
after lhe beep at the end of the
POST and will continue lor as long

)R[VES as the spindle rolates

[# P7-1(+) 1.5 Vdc minimum across
i these two
preﬁx E) . 0 P7-21-) lest poinis

E N/A Go to Step 038

F TP As the LED wnhatly ights the vollage
decreases by 0 2 vdc J

G P9-3 3 Vdc to 12 Vdc with the LED on

H P4-2 Decreases from §0 Vdc to 0 Vdc while

insering a dishelle inlo the drive :

0]

Requesied Voltage Reading Minimum Maximum

Approumately 0 Vdc 00 Vde 08 Vde

Apvoxmalely 0 2 Vde 015 vdc 025 Vde

Approximaiely 0 5 Vde 05 vdc 10 Vde

Approamaiely 5 0 Vde 20 Vdc 55 Vdc

Apmianimaiely 12 Vde 11.2 Vdc 12 6 Vdc
-
N
(&

06(N0-29/ 14

~ | N gy
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Final Specd Check

LN

wh

&

Power ofl the system.

Insent the Advanced Diagnostc disketie into
drine AL

Power on the system.

Run the Diskeue Drive and Adapter test using the
(RUN TESTS MULTIPLE TIMES) option.

When the Diskette Diagnostic menu appears, select
option 4, (SPLED TEST).

Thie specd should tall within the range displayed.

The Type 3 diskene drive monitors its own speed and
compensales accordingly. There are no speed
adjustments on the drive. I the speed is not correct. an
clectrical or isechanical problem exists. Retwm to tie
MAP 10 iaolute she Lnlure,

i
t-
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Preliminary Speed Check : MAP 0900: Parallel Port Start

I. Remove the disketic drive

Svinptom Exptanation | Conditions That Could Cause This

2. Plug the power connector into the diskette drive
Symptom

logic board, Lecave the signal cable disconnected. ™y
. . . . : : You have entered this |+ The Printer Adapter is faling.
1. Insert a scraich diskelte into the disketie drive. s . L A
‘ MAP beeause vou o CThe Serial/Paraliel Adapter is
. A . sepeivee 1 € O 1 y
4. Conncct a jumper between pin 16 of the diskette received a 9XX error Failinge. o
code, or vou have o The printer cable is failing.

Jiive signal connector and ground (use the frame as

ground). been directed here

from another MAP.

5. Powcr on the system.

6. Ohserve the strohe marks on the drive pulley under ool < the foltowine fi h
Nuarescent lighting. I-ind your system type in the following figure and refer to the
. MAS indiciated. -
MNote:  The outer ring is fov 60 hertz and the
inner ring is for 50 hertz.
k Systam Type MAP
. . . . p P X N
7. Ifthe speed is correct, the appropriate ring of strobe Personal Computer ... .. .. MAP 0900 Punier Adopier
marks will appear to stand still, Personal Computer XT . . . MAP 0900 Printer ARdapter
0| @
Portanle PC . - .. .. . MAP 0900 Prinler Adaplgy

The Type 3 diskelte drive monitors jts own speed and
compensates accordingly. There are no speed A - Personal Computer AT . . MAP 0200 Senal/Parattel Adapter
adjustments on the drive. If the speed is not correct, an Parallel Porl
clectncal or mechanical problem exists. Retum to the
MAP o isolate the failure. ‘

Figure 1. Sistem ldeatification

i
w

o«

/J Primary Pasallel Port Start - 097H)-1

o | | ™ ~

mq.-—‘-—u—-—-u—-—n




001 (continucd )
IMD YOU RECEIVE AN ERROR MESSAGE?
Yes No

I

002

You have successlully completed the Advanced Diagnostic
tests. I you suspect an intermitlent praoblem, start an error
log. 1f you need instructions, refer to the Reference
manual.

03
Replace the Primury Serial/Paralicl Adapier.

0900-2  IPPrimary Parallcl Port

[



- e ey - -

MAP 0900: Printer Adapter MAP 0900: Serial/Parallel Adapter - Parallel

Port
Symptom Explanation | Conditions That Could Cause This
Symptom - . e .
Symptom Explanation | Conditions That Could Cause This
You have cntered this | « The printer adapter is failing. 9 Symptom

MAP beccause you
received a 9XX crror
code, or you have
been directed here
from another MAP.

You have cntered this | «  The adapter assigned as the
MAP because you "Primary Parallel Port” is
received a YXX error failing.

code, you suspect a
Serial/Paralicl
Adapter - Parallel
Port problem, or you
have becn dirccled
here from another

MAP.

- Power off the system.

- Discomncect the printer cable from the adapter.

- tnsert the Advanced Diagnosiics diskcite into drive A.

- Powcr on the sysiem.

- Run the Printer Adapter tests. Use the (RUN TESTS ONE
TIME) option.

- Follow the instructions on the screen. Do not power off the
system during this test.

Ensure the Tollowing conditions exist:

I, An adapter is set for "Primary Parallel Port™ operation.

Note: Use wrap plug (IBM Part 8529228) when : 2. If a second adapier with a parallel port is in'slallcd. it is set for
instructed to install the wrap plug. ' "Allernate Parallel Port" operation.
DID YOU RECEIVE AN ERROR MESSAGE? 001
Yes No - Power off the system.
- Disconnect the printer cable il it is attached to the parallel
002 port set for primary operation.
You have successfully completed the Advanced Diagnostic - Insert the Advanced Diagnostics diskctie into drive A,
tests. §f you suspect an intermittent psoblem, start an error = Run the Serial/Parallel - Parallel Port tests. Use the (RUN
log. If you need instructions, refer to the Reference TESTS ONE TIME) option.
manual. - Follow the instructions on the screen. Do not power ol the
system during this test.
003
Replace the printer adapter. Note: Use wrap plug (IBM Part 8529228) when
o instructed to instali the wrap plug.
(Step 001 continues)
| )
(Gh]
<

Printer Adapter  0900-1 Primary Parallel Port 0900-1

\/ : N/ . -/
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12

METODOS DE REGISTRO

« MFM (modulacion Je frecuencia modifizada)

* RLL (longitud de corrida limitada 2,7)
* ARLL (longitud de corrida avanzada limitada)
« ZBR (registro de bits por zona)



METODOS DE REGISTRO

Velocidad de
: transferencia
Tipo Sectores por pista Mbits/seg
MFM 17 5
RLL 26 ‘ 7.5
ARLL ' 34 10
ZBR raria 7.5-15



Factores de rendimiento de la unidad de disco

» Tiempo de bisquada
« Capacidad de cilindro
. Tiempo de conmutacion de cabezas

» Tiempo de espera

« Velocidad de transferéncia de datos

1"



Factores de rendimiento de la unidad de disco

- Tiempo de blisquada
+ Capacidad de cilindro
» Tiempo de conmutacion de cabezas

- Tiempo de espera

. Velocidad de transferencia de datos

"
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MORITOR DE VIDEC

La creciente evolucidn 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
drea, con todos los consejos de montaje y ajustes.

El prototipo del monitor de
video de alta resolucidn.
probado por nosotros, funciond
en perfectas condiciones. Alerta-
mos. sin embargo. que este mon-
taje solo esta indicado para los
técnicos expenimentados en el
tema del video.

Los problemas gque pueden
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 habilidades necesarias
para solucionarlos. :

Los circuitos de alta tensién
poseen uncomportamientotipico
defuncionamiento. y exigen con-
ceptos practicos para la scluciéon
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-
cién para evilar trastornes a los
lectores que no tengan la nece-
saria experiencia en el area.
Recomendamos a todes, porotra

parte, la lectura de! articulo, que -

es muy didactico.
Elmonitordevideo puede con-
siderarse el periférico de mayor
Importancia en una microcoms-
putadara. y muchus veces se le
confunde como parte integrante
de la misma. Vamos entonces,
antes de presentar su circuito. a

definir rapidamente sus caracte-
risticas de funcionamiento.
Toda informacién a ser inter-
cambiada entre el usuario y 1a
micro debe estar dispuestaenia
forma “inteligible™ por el hombre.
ya sea en [orma de caracteres.
simbolosofiguras (graficos). Para
satisfacer esta condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-

. dos periféricos que trasladan es-

ta informacidén at hombre. en
formas que él reconozca. Las im-
presoras y las terminales de video
constituyen ejemplos tipicos. En
el caso de las impresoras. la in-
formacion digital. creada espe-

- cialmente para esta finalidad, 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, s¢

Proyecto: Philips Components
Texto: Ing. David M. Risnik

desarrolla un proceso bastante
semejante, perocon laventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) nd
cintas continta, ni papel. Todo el
proceso de impresién es elec-
tronico: el papel es sustituido
por la pantalla de un cinescopio,
y el elemento “tinta”, por la luz
emitida resultante de la colision
entre el haz electrénicoy lacapa
de fosforo que reviste interma-
mente la cara plana de la panta-
la {figura 1).
_. Los caracteres o graficos crea-
dos digitalmente por la micro-
computadorasontransformados
en una forma de senal (sefal de
video). que va a “modular” el haz
electronico en constante barrido
nor ta pantalla delcinescopio. in-
formando cuales son los puntos
que deben ser, iluminados {en-
cendidos) o no. .
iPero muchos de ustedes es-

-

cara DE FOSFORD

-

PANTALLA DE VIDRID

———

4 Wal DE ELECTRONEY

‘§ w

JJ.



taran preguntando si éste no es
exactamente el proceso gjecutado
por la televisign! Si, claro que si.
con algunas diferencias que tie-
nen como fin una mejor eficien-
cia. Veamos cuales son estas pe-
gquenas dilerencas.

Las senales de video provistas
por la computadora poseen ca-
racteristicas esencialmente digi-
tales. o season solamente dos ni-
veles para determunar el brillo de
la pantalla:

- CERO (apagado = ausencia
de brillo)

- UNO
maximo)

Enoposicionalassenalesana-
logicas que admiten infinitas to-
nalidades de gnis. entre el brillo
maximo y el negro (figura 2).

Una segunda diferencia im-
portante reside en lo que defini-
mos como “resolucién”. Vea que.
a pesar de que una imagen de
televisién nos parece continua.
esta 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. Cuanto 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 television, la resolucion, o
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numero de puntos de una linea
de video, sufre limitaciones porel
propio sistema de transmision
de esas imdagenes (transmision
por radio {recuencia o RF). que
limita la maxima frecuencia de
video que se puede transmitir,
dentro del sistema defirudo para
un canal de televisién (figura 3).
;En las microcomputadoras,
esta limitacién deja de existir,
con lo que se pueden lograr de-
finiclones bastante mayores! Una
pnmera ventaja denivada de este
hecho, es que podemos colocar
en una linea de video un numero
mayor de caracteres (tipico= 80
caracteres 0 mas).
Unamucrocomputadora puede
incluir una etapa moduladora de
RF en su salida de video para
permilir que esta senal alimente
la entrada de antena de un re-
ceptor de TV convencional, y asi
operar como unterminal devideo,
naturalmenie que con restric-
ciones. En primer lugar. deri-
vado solamernte del proceso de
esta modulacion, agregamos a la
senal de video una buena dosis
innecesaria de ruido. Otro factor
penjudicial en estos casos son los
problemas derivados del proceso
de sintonia de la senal, que pue-
den muchas veces perturbar y
desestabilizar la imagen (interfe-
rencias par choques de senales).
Y por ultimo, la limitada resolu-
cion de! receptor de TV, mas el
tratamiento analogico (etapa de
salida de video) de una senal di-
gital (de la microcomputadora),
contribuyen a volver la imagen
“nebulosa”. con poca definicion

BANDA OF LA SERAL DE VIDEQ
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T
MaX FAEC, PVIDED éMmg

Ui
tanto para el texto como para los
graficos (figura 4). :

Por todos estos factores, eluso
de un monitor de video. disefiado
especialmente paraeltratamien-
to de senales digitales, es indis-
cutiblermente ventajoso para to-
dos los sistemas de microcoms-
putadoras.

Requisitos de un monitor
de alta resolucién

;Siintentamos reproducir una
senal 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 sistema
de audio de alta fidelidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en frecuencia) y “también” por
cajas acustitas de buen desem-
peno. i

Algo analogo exige el video. La
senal de video de alta resolucion
proporcionada por la microcom-

- putadora. solamente sera repro-

ducida a la perfeccion en unequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
(respuesta en {recuencia y "tam-
bién" cinescopic con capacidad
parareproducciones dealtareso-
lucion).

Resaltamos por lo tanto que

todos los integrantes de un sis-

tema de aita resoluciéon deben
tener calificaciones compatibles
de calidad.

2

r

sEkaL OE
vIOeo

(RECORAIDD CLRECTO)

WOOULADOR DL
nr

inTONIA

™ I | oemoduacos

SERaL DE VIDEO

]




El cinescopio

Un elemento de mucha impor-
tanciaeneclsistemade reproduc-
cion de video es sin duda alguna
el “cinescopio” o tubo de rayos
catodicos, vaque tiene larespon-
sabilidad final de dar una buena
imagen. Esta responsabilidad es
todavia mayor cuando exigimos
una resolucion por encima del
término medio aceptado en tel-
evision. Vamos a analizar enton-
ces cudles son los pre-requisitos
para obtener una buena resolu-
cion en la pantalia del cinescopio.

Como ya mencionamos, unai-

magen se formamedianteelagru-,

pamiento de puntos en secuen-
cia. A cada uno de estos puntos
podernos llamarlo un “elemento
deimagen’. Por consiguiente, sa-
bemos que cuanto mayor sea el
numero de elementos de imagen,
mayor sera la resolucién 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 dimension
del cinescoio (ancho de la panta-
lla), cuanto mas elementos de
imagen quisiéramos colocar. tan-
to menores deberdn ser los mis-
mos.

El tamarno de un elemento de
imagen es definido por el contor-
no de la emision de luz que se
forma en la posicién de la coli-
sion del haz electrénico con la
pantalla. Este contorno puede
ser considerado aproximada-
mente como un pequerio circulo.
El tamano de este circulo va a
estar en proporciéon directa con
el grosor del haz al chocar con la
pantalla. Cuanto mayor fuera el
grosor, mayor serd el circulo,
mayor serd el elemento de imagen
y per lo tanto se podra distinguir
un menor numero de elementos
de imagen en una linea de video.
En esta condicion, si intentamos
colocar un numero mayor -de
puntos, los mismos inevitable-

mente se superpondran unoscon

otros. jproduciendo nomas pun-

tos definidos. sino borrones! Ahi
esta la causa de la baja resolu-
cion (figura 5).

El control del grosor del haz
electronico al incidir sobre la pan-
talla del cinescopio esta bajo la
supervision de la llamada “lente
electronica” enel canondelcines-
coplo. 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 concenlrado sera el haz de
electrones al chocar con la pan-
talla, y por lo tanto menor sera el
“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
correctafocalizaciéon delhaz sobre
la pantalla es obtenida por el
ajuste de la tension de alimen-

tacién de la rejilla de enfoque’

del cinescopio.

Los cinescopios de alta resolu-
cién poseen la configuracién de
esta lente electrénica de unmodo
especialmente disenado, y exi-
gen tensiones de polarizacion (de
foco) bastante mayores (fig. 6).

Enfoque uniforme

Muy bien. obtenido un buen
enfoque del haz electrénico sobre

s T
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la pantalla, ¢nuestro monitor de
video de alta resolucidn ya esta
delineado...? jDesgraciadamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

En virtud de la escasa curva-
tura de la pantalla, y de la pe-
quena distancia entre el centro

de deflexién (posicion del yugo) y.

la pantalla, el haz recorre una
distancia diferente en funcién de
su posicion sobre la pantalla. En
otras palabras, para alcanzarlos
bordes (cantos), el mismo debe

_recorrer unadistanciamayorque

la que recorre parz alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescopios modernos, de
gran angulo de abertura (110
grados) (figura 7). -

Los que trabaian confotografia
saben que el correcto enfoque de

un objeto a 2 metros es diferente .

del correcto enfoque de otro obje-
toa 5 metros. El mismo problema
se puede trasiadar al cinescoplo:

B
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para alimentar los demas ele-
mentos del cinescopio y la etapa
de salida vertical (=25V).

Montaje

Elcircuito delmonitorde video
esta compuesto por dos modu-
los: la placa principalyla plaqueta

de cinescopio. La fuente de ali-

mentacién, con -excepcion del
transforrnador de fuerza, se
situia en la propta placa base. Los
disenios de estasdos placasapare-
cen en la figura 10.

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

mayores cuidados, y para el mis-
mo elaboramos una secuencia
que facilitara esa tarca.

Inicte el montaje por los com-
ponentes menores(mas livianos).
redoblando su atencién cuando
sean del tipo “polarizado” como
por ejemplo capacitores elec-
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troliticos, diodos y transistores.
Observe la indicacion de su pola-
ridad en la placa y asegtirese que
esta correcta antes de soldarlo.

11

Recuerde también colocar todos
los jumpers necesarios.

Estosjumpersdeben ser trozos
de alambre 22 AWG (diametroen
mm 0.6438} rigido o {lexible,

Si usted fuera a operar con
equipos de 525/2 lineas la fre-
cuencia horizontal debera ser de
15,75 kHz,

Seleccione el jumper apropia-
do (dlodo DS alimentando el pin
4 del Fly-Back). La olra posicién
(diodo D5 alimentando el pin 5
del Fly-Back) permite la opera-
cién con {recuencia horizontalde
20kHz.

Para facilitarla pruebadeesta
placa principal, es conveniente

subdividirla en dos etapas basi-
cas: ladebajatensiényladealta
tension (etapa de salida horizon-
tal}.

Montaje de la
primera etapa

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

- el transformador de salida
horizontal (T3) {fly-back) -

- eltransistorde salida hori-
zontal (Q4)

- el CI-2 (salida vertical)

- la bobina de lincaridad - v



- el transitor dnve {Q3)

Por ser estos compornentes
mayores y mas pesados. y dado
que no contribuyen a la prueba
de [uncionamiento de esta pri-
mera etapa. el manejo dela placa
sin elios se vuelve mas facil. y al
rnusmo tiempo evita culquier tipo
de accidente {el nucleo del fly-
back y de la bobina de lineanidad
no deben sulrir impactos mecani-
cos. a riesgo de partirse).

Eldisipador de aluminio (figu-
ra 11). soporte térmico de Q4
(salida horizomtal). CI-2 (salida
vertical), y CI-3 (regulador de la
fuente), también pueden dejarse
de lado en esta primera etapa. a
menos que usted opte por usarla
propia fuente de alimentacién del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
stvo de tension (6 a 12V). Los
transformadores T1 (drive) y T2
{foco dinamico) no entraran en
funcionamiento en esta primera
etapa, pero pueden montarse en
la placa. Atencién a la numera-
cion 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 excepcion de los compo-
nentes descritos mdas arriba),
inspeccione lentamente el con-
junto, en busca de trregularida-
des: controle la posicién de los
componentes, la polaridad de los
diodos y capacitores electroliti-
cos. y verifique si no existen cor-
tos accidentales provocados por
corrimientos de soldadura o ter-
minales doblados. Recuerde si no falta
ninguno de los jumpers. En caso de
duda, siga las conexiones con el esque-
ma eléctrico.

En esta primera prueba verifi-

caremos la correcta operacion-

del oscilador horizontal (Cl-1). y
para ello, no hay necesidad de
colocar ni la plaqueta del cines-

copio niel yugo de deflexion, niel
TRC.

Coloque la placa montada y
revisada en el banco de trabajoy
aliménlela con una fuente auxil-
iar de 12V. Es conveniente apli-
carlatension de alimentaciénen
modo creciente, monitorizando
con un osciloscopio la salida de
senial por el pin 11. La figura 12
muestra la [orma de onda que
debera estar presente alli. Cual-
quier irregularidad, vuelva a Ins-
peccionar la placa. desconectan-
do la fuente de alimentacién. De-
be ser considerado normal un
pequefio calentamiento de este
circuito integrado (CI-1):

La resistencia R9, de 820 Q. ali-
menta el pin 16 proporcionando
la corriente minima para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
cién) para efecto de control de
la frecuencia (sincronismo). Es
conveniente levantarlo en esta
primera etapa de prueba. para
evitar que bloquee el arranque.
unavezque la etapa de salidaes-
ta iroperante. No es comun que
aparezcan problemas en esta
prueba inicial. No es necesario
inyectar ninguna senal de en-
trada.

Estando todo en orden, verl-
fique también el ajuste de la {re-
cuencia horizontaiR14. girandolo
para un lado y el otro. observan-
do en el osciloscopio la variacién
de lafrecuencia de la senal de sa-
lida. manténgalo en la posicién
en que obtenga la frecuencia
horizontal correcta de 15,75kHz
(periodo de 63us). Mdas tarde se
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debera retocar este ajuste. A
Acuérdese de solucionar los
problemas por etapas. que re-
sulta mucho mas simple y ra-
cional que intentar solucionar-
los come un todo. '

Montaje de ia
segunda etapa

Coloque ahora el resto del ma-
terial para completar €l montaje
de la placa principal.

Al disipador de aluminio en
forrmade “U” seacoplaraneltran-
sistor de salida horizontal (con
mica de aislamiento). el regulador
de 1a fuente de 12V y el CI de
salida vertical. Solamente eltran-
sistor de salida horizontal exige
aislar de su colector con la tierr
de! disipador.

Realice ahora el montaje de la
placa del cinescoplo. La dispos!-
cién de las terminales de los tran-
sistores estd eshozada enla figu-

ra 13, Atencién al soldar el soquet -

del cinescopio.en la plagueta.
En él existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines:
copio. Verifique su posiciénipara
que coincida con las conexiornes
a los elementos del tubo. Una
buena referencia son los pins de
filamento (3/4). Para localizarlos
en el tubo, puede usar un ohmi
metro y verificar la baja resis
tencia entre ¢llos.
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Las conexiones entre ta pla-
ca de! crnescopio y la placa
base deberan ser de una éxten-
siwonsuficiente para que concuer-
den con la disposicién mecar.ica
final. Estas conexiones son: la
replla de foco (pin 7). la rejilla au-
ailiar G2 (pm 6). 1a rejilla de con-
trol G1 o de brdlo {pin 5}, el cato-
do (pin 2). la tierra (pin 4], fila-
mentoy+12V{pin3) yfinalmente
la alimentacidn para el transis-
tor de salida de video +57V en la
placa. La tierra de la placa
del cinescopic debera también
serconectada alatierra delcines-
copio (aquadac), 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 yugo. En estas
conexiones, mantenga también
una extension suficiente confor-
me se explicéd anteriormente.

Por fin. la conexién del trans-
formador de alimentacion: la en-
trada alternada del secundario
de 18V del transformador va a
alimentarla placa principal.don-
de sera rectificada y filtrada.
yendo 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
DEL CINESCOMO

ALAWBOE DE TIEARL
DELCIHESCOFQ

puede esperar. la probab:lidad
de que ocurran problemas tam-
bién son mayores. y debemos
estar preparados para resolver-
los. En este sentido elaboramos
una tabla con las principales for-
mas de onda en el circulto. para
que sirvan de referecia en su tra-
bajo [figura 16}.

Consiga un osciloscopio ¥
una fuente de alimentacion
ajustable para dar principio a los
trabajos finales.

Siempre recomendamos que
preferentemente se use una fuen-
te de alimentacion externa (12Vx
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 urregularidad
en su conexion influira 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
facllmente localizar las bobinas
de deflexionvertical pues las mis-
mas presentardn una resistencia
bastante superior (del orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
El bobinado de la deliexion verti-
cal se hace sobre el nucleo de
ferrita del yugo. pues esic bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz ¢
60Hz de la dellexion vertical. Ja-
mas conecte el circuito sinquela

conexion del yugo esté hecha.

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

¢} E! chupén de!l cinescopio
conduce la “muy alta tensién”
necesaria al ancdo para que el

haz de electrones sea atraido ha- .

cla la pantalla. Sin esta MAT,
aunque el resto del circuito esté
funcionando, no habra brillo en
la pantalla. En ningfin caso pro-
ceda a la lectura de esta MAT
{(del orden de 13kV) ya sea con
voltimetro o con osciloscoplo.

d) Mucho cuidado al manipu-
lar el cinescopio. Su parte mas
delicada y fragil es el “cuello”.
Jamas cargue el cinescopio sola-
mente por este “cuello”. Sostén-
galo siempre por la cara exterior
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de la pantalla,

e) Elanodo delcinescopiclcara
interna que reviste eltube) forma
un capacitor con la faz externa
de grafito. Aseglirese de que este
capacitoresté descargadeduran-
te la manmpulacion de! cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo {10k)
entre el anodo v e} grafito o tierra
del tubo. Evite cortes desagra-
dables v accidenites inesperados.

f) £l comportamiento del ci-
nescopio es muy semejante al de
una de las “viejas” valvulas.

El brillo de la pantalia es el re-
sultado del pasaje del haz de
electrones entre el catodo (emi-
sor] y el anodo (receptor}. Porlo
tanto. son condiciones esencia-
les para tener el brillo de la pan-
talla: filamento caliente, tensién
de aceleracién en el Anodo (MAT},
polarizacién adecuada en los
demas elementos como el cdtodo.

-rejilla de control. rejitla auxiliar
y rejilla de foco.

g) Comio las fuentes auxiliares
son generadas por los secunda-
rios del "[ly-back™ cualquier con-
sumo de estas {uentes que esté
por encima de lo normal (por e-
jemplo. cortocircuitos) se refleja-
ra como duficultad de desempernio
del transistor de salida horizon-
tal, pues es él quien provee toda
la energia de este sistema, La
etapa vertical es alimentada por
latensiénde +25V generadaenel
pin 5 del fly-back. Si por ejemplo
el Cl-2 estuviera con un consu-
moexagerado oencorto, eldrena-
je de corriente de esta fuente
auxiliar bloqueara la salida hori-
zontal.

h) St ocurriera alguan tipo de
prcblema en la etapa horizontal,
es normal que las tensiones
auxiliares no se presentenensus
valorescorrectos. Porlotanto, en
estos ¢asos, procure solucionar
el problema principal. y no tome
como referencia estas tensiones
auxiliares, que volverana lo nor-

mal encuanto se resulelva la ano-
malia. ¢

Ajustes del monitor

Son necesarios los siguientes
ajustes, después que el aparato
esté funcionando normalmente:

e Frecuencia horizontal: de-

termina la frecuencia libre del
osclador horizontalque debe ser
igual o muy cercana alafrecuen-
ciade uso.
Sin ninguna senal aplicada a la
entrada de video, ajuste por R14
la frecuencia de 15.75kHz en la
senal de salida del pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronia
de la imagen en la pantalla.
Si fuera necesario, se pueden
hacer pequenos retoques con la
imagen en la pantalla.

s Frecuencia vertical: pro-
cedimiento idéntico con relacion
al osciloscopio vertical. Con una
imagen en la pantalla, ajuste

. mediante R8 hasta conseguir su

Este circuito proporciona una

CIRCUITOS & INFORMACIONES

CONVERSOR
LUZ/FRECUENCIA

sefal de salida cuya frecuencia
depende de la intensidad de la luz
queincide enun elemento sensible,
en este caso un LDR,

La iorma de !a onda obtenida
puede serendientade sierra, como
pulsos bien agudos, segun el elec-
trodo del transistor de donde panta.
En el emisor de! transislor unijun-
lura tenemos una forma de onda
diente de sierra y en la base da B!
tenemos pulsos agudos de buena
intensidad, .

El circuito es un oscilador de
reiajacién donde la constante de

AN

—{(Clrantrzv

tiempo RC es variable, ya que R
representa ia resistencia del LOR,
que es funcién de la luz incidente.

En la figura se ve el circuilo
simple qua puede atimenlarse con
tensiones entre 6 y 12V.

La banda de frecuencias para ol
circuito esta entre 100Hz y 5kHz
pero puede modificarse cambi-
ando Ct. Valores mayores dismi-
nuyen las frecuencias de la banda,

El transistor unijuniura acon-
sejado es el 2N264G aunque
pueden probarse equivalentes.

Una aplicacién posible de este
circuito esla en el desarrollo de un
fotdmetro digital.

Js
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fijacion vertical.

« Altura vertical: ajusta la ga-
pancia del camino vertical de
1a senal de deflexion, y por con-
sguiente, la altura de la imagen
en1 la pantalla. Su ajuste puede
realizarse con una imagen que
llene todo el contorno de la pan-
talla (por ¢emplo un patrén
“blanco). Actue sobre el trimpot
hasta conseguir la altura desea-
da. En morutores de computa-
dora. se recomienda una altura
de 3/4 de la pantalla, o la prefe-
rencia del usuario.

zacion de la rejilla de control del
cinescopio. y por lo tanto deter-
mina el punto de corte para el
pasaje del haz de electrones. El
ajuste del brillo debe permitir
que solamente sean visibles las
letras o puntos graficos de la
computadora, y no un fondo
claro.

sAjuste de foco: como
el propio nombre lo dice, obten-
dra un punto épumo de focali-
zacion del haz sobre la pantalla.
Use una imagen con bastantes
detalles graficos para una mejor

£ f‘
JJ

pot R39 ajus & el limite de apa-
gado horizor— 2l y vertical, o sea,
paraqueel r-:.amo delhaznosea
visible en la z=ntalla. Este ajuste
se hace obse—ando hasta que la
imagen per——azanezca agradable,
sin sombras.: n1ubes, ysinlineas
de retraso v=tical. La senal de
video debe ==r conectada a la
entrada.

¢ Gananczz de video: en fun-
cion del nive= de sefal de video a
ser aplicadc = amplificadordela
pluca del c: T escopio, podra ser
necesario su < “i1tuir la resistencia

« Control de brillo: el trimpot  apreciacion de este ajuste. R45 gque dec=-mina la ganancia

R24 ajusta la tensién de polari- « Ajuste de apagado: el trim-  de la etapa.

_ LISTA DE MA TEFHALES ‘

Resistores = R33-47 - . C16 - 100n/250V (PL) . . D12- puente recﬂm:a- :
RO1- 820R R34 - 560R . C17-10n/400V (PL) . dor - ,
RO2-82R . . R35-4R7  C18-8n2/250V (PL} S
RO3 - 4k7 R36-47k . C19-1n/50V (CR) ~ ' Transistores = -
RO4 -1k R37-2k2 - C20 - 820p/50V (CR) Q1-30548 . -
ROS - 100k - R38 - 680R C21-4.7/16V (EL) . 02, 05 - BC549
RO6 - 220k - AR39-2k2 .. . C22-4u7/16V (EL) Q3 - 20637 .
RO7-8k2 . & . R40 - 22k ' C23-2204/40V (EL) . ' Q4- BU4OT
R08 - 470k (TP). R41- 27K - . C24 - 10n/600V (PL) = . Q5- BF422 ,
RO9 - 820R . R42- 1k " C25-22u/100V (EL) i — Varics: cinescopio 12"
R10-6k8 - R43 - 1k2 .. 0261000100V (EL) . (31 &n) Philips M31 .
R11 - 2k7 R44 - 22R*: .. C27-1004/100V(EL} . . 336 GH/B, unidad .
R12 - 5k6 R45-47R. - . C28 - 100n/250V(PL)  defe<tora(yoke} =~ .
R13-33k . TP = mini trimpot C29 - 390p/50V (CR) Phitips 3106 108 6777, -
R14-10k (TP) . ,'a;usta Ia ganancla de  C30-33n/250VOP (PL) transformador salida - -
R15 - 6k8 T 'wdeo - C31- 10000/16V (EL). . -honzontal (fly-back) .
R16 - B20R . : ' ©32-6uB/16V (EL). - .- Phitips 3106 108 3167,
RI7 - 220R - Capacirores , 1 C33-1000/25V (EL) bobiéna de linealidad .
R18 - 5R5 C01 -4y 7116V (EL) . C34-22004/25V (EL) = Phifips 3106 108 2660,
R19 - 470R Co2- 10u /16V (EL). C35.- 330r/250V (PL) =~ transformadordrive .
R20 - 2m2 (TP} C03 - 221/16V (EL) C36 - 22n/250V (PL) (T1) 1171, uansfanna-. .
R21- 22k C04 - 150n/63V (cn) . C37-22000/25V (EL)  dorparafoco - .
R22 - 100k CO5 - 1u/63V (EL) CR = ceramico. dinamico (T2) 31681,
R23-47k . . ..... C06-150p/50V (CR) PL = poliéster. zocajo para -
R24 - 2204 (TP) . C07-10u/16V(EL) .  EL =electrolitico ~ ~ cinescopio 7 pins, -
R25 - 270k . C08 - 680n/50V (CR) ST:styroﬂex. zocalo para Cl 18 pins,
R26-56R " C09- 10016V (EL) - - . Lo transtormadorde - .
R27 - 6k8 - C10 - 1n8/50V (CR) Diodos: . . tuerza con secundario
R28 - 680R C11 - 2201/16V (EL) D1, D2- BAV2T . de 18V, cordonde
R29.s5r8 - C12 - 180p/63V (CR) D3, D5a D9-BYVSSC  fuerza, piaca de cir--
R30 - 220k(TP) C13 - 47n/250V (PL) D4 - BY206 6 BY448  culto impreso base, -
R31 - s60R C14 - 2n2/100V (ST) D10-BAX12 plaquetade . .

R32- 22K C15 - 100,/16V(EL) D11- zener 6V2 - cinescoplo, etc
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SINTOMA

ACCION CORRECTIVA

Después 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 la cabeza de
impresién se mueve a la izquierda pero no
se detiene al llegar |legar al margen izquier-
do (por ejemplo el carro choca contra el ex-
tremo izquierdo).

Cuando la impresora se coloca en linea, la
cabeza de impresién se mueve pero no
imprime,

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

‘fnconsistencia en la formacidn dei caracter
(impresion de los puntos clara y obscura en
forma aleatoria).

* Apague la impresora y asegurese que los
cables de atraccion esteninteractos. Revise
queno haya materiales extrafios {como
‘lapices, etc.) en la impresora. Manualmen-
te mueva la cabeza de inpresién de izquierda
a derecha y revise que el movimiento sea
constante.

- EfectGe un defauit reset (ver pérrafo 5.3)

* Reslos de papel o suciedad bloquean la iuz
en el sensor de margen izquierdo. Limpie
cualquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen izquierdo esta defec-
tuoso. Este sensor debera ser reemplazado
por un técnico calificado.

- Revise el cable de impresién y asegurese
que esté conectado a ésta.

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

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

¥

* Use |a palanca de ajuste de [a ‘cabeza de

"impresién para acercada al papel.

™



SINTOMA

ACCION CORRECTIVA

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

La cabeza de impresién rasga ! papel en el
lado izquierdo

La cabeza de impresién rasga la orilla
derecha

La primera linea de impresion esta en el tope

La impresora produce una estrecha columna
de impresion

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

* 5i usa formas multiples, revise el grosor.
No debera exceder de 6 (criginal+ & copias).
- El papel tiene un dobles abajo en la orilla
que evita que haga contacto co la guia de
papel.

- Doble el papel hacia arriba para resolver el
problema. -

| - La ranura de alimentacion de papel esta

obstruida -limpiela de cuaiquier suciedad.

* Mueva la forma ligeramente a la izquierda
de tal forma que la ¢rilla de la cabeza de im-
presién no abandone el papel. Ver parrafo
1.6.1 paso 4 para colocar el margen izquierdo
en e} papel.

" Prog?ame el margen derecho (FUNC 6, ver
parrafo 2.4.4) de tal forma que la cabeza de
impresién no abandone el papel.

* Revise la programacién de tas funciones 2,3
y 39. Mida la longitud de la forma en pulgadas
El valor para |a funcion 2 es el nimero de
lineas por pulgadas multiplicandolo por la lon-
gitud de la forma. Ejemplo:

Con la funcién 39 programada a 6 lineas/1pulg
x 11 pulg. = 66 lineas. 66 es el valor que
debera tener la funcion 2.

* Revise la programacién del margen derecho
e izquierdo (FUNC 5 y € ver parrafo 2.4.4)

El papel es demasiado delgado. El papel
translucido permite que la luz pase al sensor
de iuz. Use papel grueso o programe la FUNC
40en 1.




SINTOMA

ACCION CORRECTIVA

Cuando se coloca en linea, la cabeza de
impresién no se mueve 0 no imprime.

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

*

E! papel no avanza hasta !a posicion apropia-
da del tope de la forma.

El papel avanza continuamente cuando la
impresora se enciende.

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

El papel se rasga

* Asegurese que el indicador de LINEA esta
encendido. Presione la tecla LINEA si el indica-
dor no enciende.

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

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

* El camino del papel esta obstruido. Limpie
el camino del papel. No debera pasar por las
esquinas de un escritorio, orillas de la caja
del papel, etc. ’

* Revise la programacién de las funciones 2,3 y
38

* Se ha enviado un gran nomero & comandos
de avance de forma desde el computador.
Presionando la tecla de RESET debera dete-
nerse el avance de papel.

- Latecla de F.F. o AVAN estad pegada. Trate,
presionandofa, de liberarla.

* Los tractores de formas estan demasiado
cercanos 0 demasiado alejados. Ajustelos de
acuerdo al tamafio de la forma usada.

- Los agujeros de las formas no estan alinea-
das. (Lado izquierdo con respecto al lado de-
recho).




5.4 CODIGOS DE ERROR

Siuna falla es detectada en la memoria no volatil de trabajo el led de ERROR empezara
a parpadear y el cédigo de error "6508"aparecera en el display de panel de control. Una falla en
la memoria de trabajo usualmente es el resultado de descargas electrostaticas o fluctuaciones en
la linea de alimentacién de ia impresora. El operador podra continuar la operacién presionando la
tecla de CONT. Los valores originales seran cargados en la EN-180 en lugar de los valores
programados por el usuario. El operador debera, por lo tanto programar cualquier funcién
discreta o de valor a los valores usuales y reanudar la operacion. Si el error persiste la impresora
debera revisarse tan pronto como sea posible para corregir la falla.

5.5 DIAGNOSTICO

La tabla 5.1 provee los procedimientos pdra diagnosticar la impresora a nivel del
operador. Para diagnosticar la impresora el operador debera localizar el problema de la
impresora en la tabla 5-1 y efectuar la accién comrectiva bajo los procedimientos dados. La
impresora deberd ser revisada para una operacion apropiada entre cada paso de accidn
correctiva. Si la falla no puede corregirse usando los procedimientos descritos en la tabla 5-1, un
téenico calificado o directamente ef departamento de Servicio de Intelecsis debera proporcionar
servicio a |la impresora.

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

TABLA 5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

Después de encender la Impresora, 2 * Asegurese que el cable esté incertado en el
impresora aparece muerta. (no hay ruido en la receptaculo de C.A. -
maquina, no hay movimiento de la cabezade | - Asegurese que hay energla en el recepta-
impresién no hay luces en el panel frontal. culo de la pared.

- Revise el fusible de linea de la Impresora.
Un fusible fundido es una indicacion de proble
mas mas serios.

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 !a impresora € inserte el pin 16 del
conector si éste no esté conectado.




MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION

Este capitulo provee los procedimientos de mantenimiento periddico y diagndstico que
puede ser realizado por el operadof. Estos procedimientos no requieren conocimientos
especiales sobre electrénica o impresoras. Cualquier diagnéstico 0 mantenimiento mas alla del
nivel presentado en este capitulo debera ser realizado por un técnico calificada.

5.2 MANTENIMIENTC PERIODICO

PELIGRO: Asegurese que la impresora esté conectada de la aimentacion de 110 VCA
antes de entrar en la tarea de limpieza de la impresora.

PRECAUCION: No use limpiadores, solventes o lubricantes sobre cuaiquiera de las
partes funcionales de ia impresora. .

€] anico mantenimiento periédico que puede ser realizado es una limpieza periédica
(aproximadamente cada tres meses). Use una aspiradora con punta plastica para remover
basura del carro, guias del pape!l y barra de impresion. Una franela seca sera usada para limpiar
la suciedad acumulada en las flechas del carro y la barra de impresion.

La cubierta superior de la 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 ati! para corregir problemas con la EN-180 es el default reset o clear reset. Si
la impresora opera ilbgicamente o faiia al obedecer la programacion de cualquier funcidn de valor
o discreta el usuario debera realizar un default reset (ver procedimiento 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 funcién
dirigirse al Apéndice A, Apéndice G y H. Cualquier valor programado por 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 aon mas simple si
estos valores han sido anotados previamente.

Para aplicar un default reset o clear reset ejecute los siguientes pasos:

1.- Presione y mantenga la tecla de BORRA

2 - Presione y libere la tecla de RESET

3.- Continue presionando |a tecla de BORRA hasta que Ia cabeza de impresién regrese y
se detenga en su margen izquierdo.
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EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

Uno de los elementos mas importantes de cualguier sistema digital es, desde luego, el programa
encargado de coordinar lodos los elementos tanto de hardware como de software, que
conforman at sistema Genéricamente dicho programa es conocido como Monitor, IPL o BIOS.

Las funciones que realiza un programa Monitor son las siguientes:

» Configuracion de Interrupciones

e Configuracion de DMA

« Configuracioén de Puertos (Serie y Paralelo)

« Configuracién 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:

« _Cargado de datos en memoria
» Lectura de datos en memoria

« Control de Periférico

« Ejecucion de programas

Haciendo un andlisis de estas funciones es posibie 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 bdsicos para una correcta

asimilacion de los elementos que aqui se expongan.
MAPA DE MEMORIA DEL SISTEMA

Concretamente, en las compuiladoras personales de 1BM, el programa de inicializactén se
conoce como BIOS (Basic Input Output System). En ia figura 1 podemos apreciar el Mapa de

Memoria de una IBM PC original. Este mapa de memoria se ha respetado en su configuracién
para mantener compatibilidad con modeios posteriores de PC’s y PS/2.
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Analizando el mapa propuesto, el espacio direccionable de 1 Mbyles de 8088 fue dividido en
vasias dreas funcionales, la que en este momento nos ocupa es la correspondiente al BIOS. Es
importante notar que cualquier sislema basado en este microprocesador debe lener memoria
ROM en la parte mas aita del espacio direccionable de 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en la direccién FFFFOH.

MAPA DE MEMORIA DE LA IBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en él una lista de
vectores de interrupcidn ( direcciones de rutinas manejadoras de interrupciones). El resto del
mapa de memoria sigue esta divisién general enire RAM en Ja parte baja y ROM en la parte alla
del espacio direccionable.

EL MICROPROCESADOR 8088

Un microprocesador es 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 mdxima de operacién del sistema, siempre que los dispositives que lo
acompaien (memoria, puerios etc.) rabajen a la misma frecuencia de operacidn, sus pines de
datos y direcciones establecen la capacidad de almacenamiento y el tamafio de las palabras,
sus pines de control indican el tipo de interface £/S que debe ser usada.

Entre las miltiples funciones que realiza un microprocesador destacan [as siguiente: ‘

Provee las seftales 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

QL N~

Decodificacién de instrucciones.

-

EL BIOS

El BIOS esla 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 la familia IBM PC, e! BIOS
estad contenido en ROM en !a tarjeta principal del sistema, junto con un conjunto de rutinas
llamadas POST (Power On Self Test), que verifican la maquina cuando ésta es encendida.

El BIOS crea independencia del hardware proporcionando un cierto nivel de separacion de éste.

Por ejempio, cuando se hace una llamada al BIOS que envie un caricter a la impresora, el
programador no necesita conocer {a direccién de E/S de puerto del impresor o como controlarlo.
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E} BIOS normalmente es invocado via un conjunto de interrupciones vectorizadas en varios
puntos de enirada de! BIOS. Otros vectores de interrupcién son usados para servir la
interrupciones de hardware, tales como bperacidn de disco terminada® En términos praclicos,
el software invoca el BIOS cargando los registros apropiados en el microprocesador y usando
1as instrucciones INT. .

El BIOS es extendible. Cuando las rutinas POST se ejecutan como parte de su operacidn busca
el espacio de direccién de la ROM para rutinas 'add-on’ las cuales entonces son invocadas asi
que ellas pueden inslalarse 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 interrupcién 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 el manejador del dispositivo.

Los veclores de interrupcién, usados come apuntadores a datos en lugar de codigo, permiten
alterar facilmente ei ambiente de trabajo de la compuladora.

En lo que se refiere a las localidades de memoria absoluta, nétese 1o siguiente: Algunas
funciones han sido agregadas a los vectores de interrupcion (3.0 a 3FF), pero ninguna funcién
ha sido redefinida. Los mapas de memoria para el despliegue de video (A000:0, B000:0 B800:0)
no cambiaran el modo de operacién del BIOS para un modo de video dado. Si el mapa de bit es
alterado, un nuevo modo es definido para soportario. Las areas de dalos del ROM-BIOS
(iniciando en -40:0) retendrdn sus definiciones actuales tanto como las funciones
correspondientes estén definidas. En otras palabras, las definiciones pueden cambiar a capricho
de IBM. . - :

INTERRUPCIONES EN EL 8038

Una interrupcién es un microprocesador es |a suspension temporal de la ejecucion del proceso
que en ese momento realiza el procesador, e inicia la ejecucién de otro, que por lo general se
conoce como Servidor de la Interrupcion. El Controlador de Interrupciones es el encargado de
determinar |a causa de la interrupcion, tomando la accién 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 interrupcion solicitada, dicha rutina es determinada
por el nimero de la interrupcidn. Después de que la rutina ha terminado, se realiza un tegreso
de interrupcion’ lo cual causa que el programa que se trabajaba previamente reasuma su
ejecucion.

v

Las interrupciones son generalmente causadas por eventos externos al CPU que requieren
atencién inmediata. Ei 8088 reserva el primer Kbyte de memoria para almacenar en éi la tabla
de Vectores de Interrupciones en un formato segmento-desplazamiento (segmeént-offsel). Esto
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significa que cada direccién requiere 4 bytes por lo que el 3088 soponé 256 veclores de.
interrupcion. Estos 258 tipos de interrupciones pueden agruparse en tres categorias bdsicas:

+ Intemas de Hardware: Generadas por ciertos eventos encontrados durante la ejecucién de un
programa.

« Externas de Hardware: Realizadas por los controladores de los disposilivos periféricos o por

coprocesadores

+ Software: Realizadas de manera asicrona por cualquier programa al ejecular la simple
instruccidn INT ‘

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

El sistema operativo se divide en dos: ROM-BIOS ( Read Only Memory-Basic Input OQutput
System) y DOS ( Disk Operating System). Las interrupciones Q00H a 1FH, son usadas para
inlerrupciones internas de hardware y el , BIOS en tanto que las interrupciones 20H a 3 FH son
usadas por el DOS, y el resto, 40H a FFH, esla disponible para ser usadas en aplicaciones
posiarigres.

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

INTERRUPCIONES EN EL. RCM-BIOS

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

INTERRUPCIONES EN EL DOS

La parte del sistema operativo que es cargada y ejecutada por el cargador del ROM-BIOS es
llamada DOS. Contiene varias funciones que la mayor parie de las veces sonde un nivel mucho
mas allo que las rutinas de ROM-BIOS (hay un cierto traslape sin embargo). Tedas las
funciones del DOS son accesadas a 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 interrupcién 21H de DOS.
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RUTINAS DEL BIOS DE DIAGNOSTICO

En este momento ya tenemos los elementos necesarios para poder emplear algunas de las
rutinas dei BIOS mas importantes y que nos permitiran realizar algunos diagndsticos sobre el
funcionamiento de la computadora. Para elio se disefiard un pequefo programa que maneje
algunas de las inlerrupciones 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 mas representativas del uso y manejo de las inferrupciones.
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THE 8086 REGISTERS

Scralch-pad regislers

T~

AX {accumulator)

BX (hasa)
CX (count)
DX (data)

Segment registers

15

CS (cade segment)
DS (data segment)
SS (stack segment)
ES(extra sagment)

Offset regislers

15

IP (institucien pointer)
SP (stack pointer)

BP (base pointer)

Sl (source index)

DI (destination index)

Flags register

" Tor[or]F [re[selze] [ar] [P |cF

15

Flags

Figure 2.5 the BOBG register and flags
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METODOS DE REGISTRO

* MFM (modulacién de frecuencia modificada)
* RLL (longitud de corrida limitada 2,7)

* ARLL (longitud de corrida avanzada limitada)
« ZBR (registro de bits por zona)
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METODOS DE REGISTRO

Velocidad de

D-4

transferencia
Tipo Sectores por pista Mbits/seg
. MFM 17 5
RLL 26 7.5
ARLL 34 10
ZBR varia 7.5-15



Factores de rendimiento de la unidad de disco

+ Tiempo de basquada

+ Capacidad de cilindro

» Tiempo de conmutapibn de cabezas
+ Tiempo de espera

e Ve|oc>idad de transferencia de datos



Factores del rendimiento del controlador

* Factor de intercalacién

» Administracién de la memoria intermedia

* Administracién de defectos

* Administracién de errores

- Encabezamiento de mandatos

+ Desplazamiento angular de conmutacién de cabezas

+ Desplazamiento angular de cilindros
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Intercalaciéon de sector

2:1
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Desplazamiento angular

Sin desplazamiento
angular de cabeza

Desplazamiento angular
de cabezade 1
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Desplazamiento angular de cilindro

e e

D-9



Interfaz lSCSI

+ Ventajas:

- Buen rendimiento

- Respalda la grabacién por bites de zona
- Hasta siete dispositivos

- Tipos de dispositivos multiples

- Capacidades rr'fuy grandes

- Independiente dei sistema

+ Desventajas:

- No tiene el respaldo de BIOS IBM
- No tiene estandares de adaptador de SCSI
- Se requieren impulsores de software
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Ntumeros de modelos Seagate

Factor Forma

1XXX = 3.5 pulg

- 2XX = 5.25 pulg
media altura

3XXX = 3.5 pulg
altura, 1 pulg

4XXX = 5.25 pulg
altura completa

MB

Se especifica sin formatear;
v.gr., ST225 es 25 Mbytes
sin formatear

Interfaz

No especificada = ST412/MFM
N=SCSI

R = ST412/RLL

A = AT Bus

X = XT Bus

E = ESDI
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SECUENCIA POST (POWER ON-SELF TEST)

1.- Recibe la sefial de POWER GOOD. = | .
2.- Genera sefat de REST al pin 21 de! 80887 ’ | a
3.- Los registros DS, ES, 88 e IP son puestos a cero, CS apunta a OFFFOh.
4.- En OFFFOh se ejecuta la autoprueba.,
5.- Se prohiben las intermupciones.
6.- Se colocan las banderas a 1, y se escribe y lee en los regustros
7.- Se ejecuta el CHECKSUM del BIOS.
8.- Se inicializan los 8253 y 8237.
9.- Si el arranque es WARM se salta la prueba de memoria.
10.- Se prueban 16KB de RAM con 5 secuencias diferentes.
11.- Se inicializa el 8259 (quién ordena las interrupciones). o -/
12.- Se verifica ei 8253. # ' i
13 Se inicializa el controlador de video (p.e. 6845) y se prueba Ia memoria de video:
.- Aparece el cursor. .. 5 v e
15 Comprueba si existe algo en las ranuras de expansion y compmeba el bus de datos y de
direcciones. -
16.- Comprueba el resto de la RAM. . "
17.- Comprueba el teclado (que no este pegada alguna tec!a que esté vacio el buffer y coloca el
vector de interrupciones). .- ) ,
18.- Busca ROM opcianal, e T -
19.- Busca las unidades de disco (medlante los DIPS SW)
20.- Comprueba los puertos LPTn y COMn, almacena las direcciones vahdas
21.- Habilita las NML. i
22.- Sonido por altavoz.
23.-Llama a INT 19h (unldad de disco).
24.- Stand by,




CURSO DE MANTENIMIENTO DE PC’s Y PERIFERICOS l

o

EL "A,B,C," DEL MANTENIMIENTO DE PC'S Y PERIFERICOS
A).- RECEPCION, REGISTRO Y PROGRAMA DEL SERVICIO

1.- Pruebas de funcionamiento. Inicializacién
2.- No responsabilidades por’infermacién contenida

B.-MICROCOMPUTADORAS?
.- Limpieza externa y reportes de deterioros »n

2.- Limpieza interna y reportes de dafios a la vista

3.- Chequeo de la calidad de la energia de la toma (voltaje vy limpieza de la Iinea).
En domicilio

4. Aplicacién de programas’del diagndstico

5.- Chequeo de voltaje que da la fuente de poder, a Ios ‘Drivers
6.- Limpieza de cabezas lectoras

7.- Limpieza de circuiteria y tarjetas -

8.- Chequeo de alineacién de cabezas y velécidad de los motores
9.- Limpieza del teclado

10.- Reporte de pieza con deterioro y/o dafios

11.- Aplicacién de programas de diagnésticos, para prueba final y reporte de fallas
12.- Lacreo y sellado con etiquetas fechadas

13.- Tiempo empleado (programamén del préximo servmlo)

H uyt IH

CCMONITORES

PR
Z

1’4’ Autoprueba "By .
2.- Limpieza externa y repbrte de detericro

3.- Descatga del CRT {cinescopio)

4.- Limpieza interna vy reporte de dafos a la vista

5.- Chequeq y/o ajuste de sefiales de video .
6.- Prueba final de funcionamiento y reporte de fallas
7.- Lacreo vy sellado con etiquetas fechadas

D} IMPRESORES Y GRAFICADORES

1.- Autoprusebas

2.- Limpieza externa y reporte de deterioros

3.- Limpieza interna y reporte de darios a la vista

4.- Chequeo de voltaje ‘
5.- Limpieza de partes robéticas {cabezas ¢ brazos)
6.- Lubricacién

7.- Prueba final de funcicnamiento y reporte de fallas
8.- Lacreo y sellade con etiquetas fechadas

9.- Tiempo empleado
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CURSO DE MANTENIMIENTO DE PC’s Y PERIFERICOS ]

E} ENTREGA DEL EQUIPO .

1.- Informe del servicio y actualizacién del control dé mantenimiento
2.- Costo del servicio, refacciones y facturacién

3.- Actualizacion del stock de refacciones vy proveedores
4.- Salida de laboratorio con prueba para entrega

5.- Entrega fisica y recomendaciones e g5 e
ook o <
FI CONTRATOS .. .
1.- Edad del equipo, calidad vy lugar en el mercado.,;. NG :
2.- Control de existencia en el mercado, de partes y- refacciones;, ny -
3.- Pélizas de servicio.- A domicilio o laboratorio, = «c.. al o
4.- Actualizacién de costos por inflacién rvm
5.- Actualizacién y firma de convenio S Ve L ©
GISEGURIDAD J. w e
- I v T !
1.-"Seguros contra incendio, robos, etc. “ o ; :

2.- Guardar N° de series y facturas je " :

3.- Etiquetar internamente, o marcar con rotulador de segur:dad {sdlo se ve con |uz
ultravioleta} .o 7 : -)‘

4.- Guardar fotograffas del equipo

5.- Extintor con BCF (Bromoclorodiflurometano), gas Alone o Bidxido de carbono, que
son los productos de extincién para emplearse sin. peligro en equipos.electrénicos

6.- Evitar en la instalacién, ventanas y puertas por donde mrcul& vientos, brizas y
polvos .
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