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EVALUACION DEL CURSO

CONCEPTO

1. | APLICACION INMEDIATA DE LOS CONCEPTOS EXPUESTOS

2. | CLARIDAD CON QUE SE EXPUSIERON LOS TEMAS

3. | GRADO DE ACTUALIZACION LOGRADO EN EL CURSO "

| &. CUMPLIMIENTO DE LOS™OBJETIVOS DEL CURSO

| 5. | CONTINUIDAD EN LOS TEMAS DEL CURSO

16. CALIDAD DE LAS NOTAS DEL CURSO

7. | GRADO DE MOTIVACION LOGRADO EN EL CURSO
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1.- ¢Quéd le parecid el ambiente en la Divisidn de Educacién Continua?
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2.- Medio de comunicacidn por el que se enterd del curso: '
PERIODICQ EXCELSIOR PERTODICO NOVEDADES _
ANUNCIO TITULADO DI ANUNCIO TITULADO DI - .
VISION DE EDUCACION VISION DE EDUCACION FOLLETO_DEL CURSO
CONTINUA - =~ CONTINUA ' -
CARTEL MENSUAL ‘ RADIO UNIVERSIDAD COMUNICACION CARTA,
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-REVISTAS TECNICAS . FOLLETC ANUAL CARTELERA UNAM "1OS GACETA
' _ ' UNIVERSITARIOS HOY" UNPM .
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3.- Medio de transporte utilizado para venir al Palacio de Mineria:
- AUTOMOVIL ’ METRO OTRO MEDIO
PARTICULAR . : ,
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(4.— ¢Qué cambios haria en el programa para tratar de perfeccionar el curso?

- c.Recomendarla el cursoc a otras personas":) ST DNO
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DE 14 A 18 H. -~ 17 a 21 H. 18 A 21 H.
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VIERNES DE 17 A 21 H. * VIERNES DE 17 A 21 H. ' OTRO
SABADOS DE 9 A 14 H. . . SABADOS DE 9 A 13 H.
S DE 14 3 18 H.
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9.- {Oué serv1c1os adicionales desearia que tuv1ese la DlVlSlon de Educa01on
Contlnua, para los asistentes?
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01
PRESENTACION. |

Toda persona que de alguna forma estd involucrado con las
microcomputadoras, seguro sabra que en nuestro . Pais  existen ya
aproximadamente millon y medio deestas,  y que el nimero de usuarios
aumenta cada dia Es evidente que estas valiosas herramientas para que
duren, necesitan de buentrato y un servicio de mantenimiento metodico y bien
orientado, no obstante esto, como cualquier ofro equipo hecho por ef hombre

. para su servicio, llega afallar,

La gran necesidad de prolongar la vida itil de' las micros y
periléricos, obliga a los usuarios (personas fisicas y/o morales), 2 capacita:se '
para tal efecto. Quienes han dado los primeros pasos después de asistir al curso

~ "MANTENIMIENTO PREVENTIVO DE PC'S Y PERIFERICOS" que se
. imparte enesta Division desde 1988, han encontrado la lespuesta positivaa

ese requerimiento,

Sm duda alguna,sablendo que es necesario avanzar enel TEMA, se ha
disefiado este curso "MANTENIMIENTO DE PC'SY PERIFERICOS PARTE
1", donde se abundarasobre la parte I, pasando por el mejor conocimiento
de los sisternas minimos y sus funciones, la tendencia y metodofogia del
mantenimiento correctivo-basico, hasta llegar al Ensambiado de micros, mismas

que se dejarén fucionando.




OBJETIVOS.

Reafirmar en el participante lo visto en 1a PARTE I del tema y elevarar

su gradiente con nuevos conocimientos, y tendencias actuales en las -

metodologias.

Reforzar la confianza del participante con las practicas de lateoria

vista en cada apartado del temario, a efecto de que consolide los habitos |

adecuados para el uso y mantenimiento preventivo y comectivo Basico-Medio de

sus equipos, sin pretender llegar a detalles de alto nivel en el campo de la

Ingenieria de! Hardware paramicrocomputadoras.

Lograr que los participantes estén ciertos de no abusar de la confianza
‘adquirida y no perderle el respeto alos equipos, aefecto de que en la dltma fase
del cuso y en trabajo de grupo, apliquen los conocimientos adquiridos y
terminen ammando microcomputadoras, mismas que se  hardn pasar por
pruebas de funcionamiento 'y control de calidad, hasta dejarlas listas para su uso
normal. : |

A QUIEN VA DIRIGIDO

A todas aquellas personas (fisicas y/o morales), que manejen,
supervisen, y/o adminsstren el uso de las microcomputadoras y sus periféricos, y
desde luego que requieran de prolongarla vida itil de sus equipos.

REQUISITOS PARA LA INSCRIPCION:

. Tendrin prioridad quienes hayan pasado por el cuwso de
MANTENIMIENTO PREVENTIVO DE PCS Y PERIFERICOS. £5
recomendable que el patticipante cuente por lo menos con un mulfimetro y
maneje ampliamente MS-DOS, '



MANTENIMIENTO DE PC'S XT/AT Y PER!FER!CbS
©°  PARTENl

TEMARIO
L- INTRODUCCION
2-REPASO DE LA PARTE 1

2.1 Arquitectura de una Microcomputadora
2.2 Cararteristicas de los equipos

AT-286, AT-386, AT-486 y sistemas PS/2
2.3 Expediente de control
2.4 Mantenimiento Preventivo
2.4 Seccion de Practica

3.- HERRAMIENTAS DE DIAGNOSTICO

3.1 Programas de Diagnostico

3.2 "EPROM'S" de Diagnistico

3.3 Rutinas al “BIOS" como herramientas de
Diagnstico o

3.4 Equipos de Diagnostico

3.5 Seccion de Practica

4 - MICROCONTROLADORES PRINCIPALES
Y SISTEMAS MINIMOS

4.1 Generador de Reloj

4.2 Controlador de Bus

4.3 Controlador de DMA

4.4 Conurolador de Periféricos Programable
45 Controlador de Unidades de Disco

4.6 Controlador de Teclado

4.7 Seccion de Practica

5.- PERIFERICOS Y AJUSTES PRINCIPALES

5.1 Monitores
5.2 Unidades de Disco
5.3 Impresores
5.4 Seccidn de Prictica

00



b.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO

b.1 Diagramas

6.2 Tendencia del Servicio y Metodologfa
practica . ‘

6.3 Sefiales de Prueba y Diagnéstico

b.4 Microcontroladores, relojes y bases de
tiempo - ’

6.5 Seccidn de Prictica

7- DISCOS DUROS

7.1 Principales Tecnologias y sus
caracteristicas

7.2 Fallas de origen y Mantenimiento Fisico

7.3 Mantenimiento Logico

7.4 Uhilerias y Software de apoyo

2- LABORATORIO DE ENSAMBLE DE MICROS

8.1 Catdlogo de Partes -
8.2 Metodalogia de Ensamble
8.3 Taller de Ensamble

8.4 Pruebas de Furcionamiento
8.5 Control de Calidad

-~
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Arquitectura de una computadora

B.1 System Block Diagram
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% 640K BYTES DE MEMORIA
PARA LECTURA / ESCRITURA
, L ‘ ‘ |
- Baege S |
| . VIDEO MONOCROMATICO ’ . -
pAaRe _ _ VIDEQ - D

VIDEO COLOR CGA
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DISCO  DURO

192K PARA
EXPANSION DE ROM

ESPACIO DEL USUARIO

AREA DEL BIOS
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Arquitectura de una computadora

C.1 System Memory Map

Start-End

Name

Function

Address Raﬂge

0D00000-D3FFFF
040000-07FFFF
080000-09FFFF

OAFFFF-OBFFFF
0C0000-0DFFFF
OE0000-OEFFFF

OF0000-OFFFFF

100000-11FFFF
120000-15FFFF

160000-FDFFFF

FEQO00-FEFFFF
FFO000-FFFFFF

000K-256K

256K-512K
S512K-640K

640K-768K

768K-896K
896K-960K
960K-1024K

1024K-1152K
1152K-1408K

140BK-16146K

18146K-16210K
16210K-16274K

Bank 0
Bank 1
Bank 2

Video
'O ROM

ROM
ROM

" Bank 2
Bank 3 -

System memory {256K)
System memory {256K)
System memory {128K)

Display card buffer (128K}

Expansion ROM (128K)
System usagae (64K),
BIOS (64K) !
System memory (128K) N
System memory (12BK)

Expansion RAM {$4870K]

Syatam usage (54K)
BIOS (64K) .

U.
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Arquitectura de una computadora

HE e

D1 /O Address Map

Hex Range _ Devices
000-01F SMA Controtier § System
J2C-C3F Interrupt controller 4 . System
040-05F Timer ° o System
" 060-D6F .1 8042 (keybowra) ) System
Q70-07F Real tima ciock, NMI mask System
080-09F DMA page register ‘ . System
0AD-0BF - ] Interrupt controlier 2 ‘ ‘ System
0CO-QDF DMA controller 2 System
OFD Clear math Coprocessor busy Systern
0F1 Reset math coprocessor System
OFB-OFF Meth coprocessor System
1FO-1F8 Fixed disk . vo !
200207 | GameyO : o] o =
278-27F Paraliel printer port 2 Vo
2F8-2FF | Seralponi2 Vo I
300-31F Prototype card : _ Vo : S 4
360-36F Reserved : . Vo . o
378-37F Parallel printer port t . . Vo - -P
380-38F SDLC, bisynchronous 2 ) yo .
3AD-3AF Bisynchronous 1 o]
3B0-3BF Monochrome display and printar adaptes Vo
3C0-3CF ") Reserved . ' vo .
3D0-30F Color/graphics menitor adaptar . : ¥o
3F0-3F7 Diskette controller
© 3FB-3FF Serial port 1




Arquitectura de una computadora bus XT

—

;
o

m ' GND

! +RESET ORV
+5V

. +IRO2
SV dC
+DRQ2
12V
Reserved
+12v
GND
-MEMW
--MEMR
-10W
-10R

+ 0RO
-DACK)
+ DRQH
-DACKD
CLK
+iRQ?
+IR0G
+1RQOS
+I1RO4
+IRQ3
-DACK2
+T/C

+5v
+0SsC
GND

REAR PANEL

—

-DACKI.

+ALE =

1.1
1 1 T

e

a3y

b |
1
T

I
1
1 ¥
T

—J

1/0 CHCK

o7
.}
Ds
04
03
02
o1

0o

+1/O CHRDY

+AEN
A9
A18
Ak

Alg .
A1S

Ala
A1l

Al2
Ald
"Al0
A9
A8
AT
AS
AS
A4
A3
A2
Al
AD

Component side

|/O CHANNEL SLOT

I

L5115 151S]

=5
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i Arquitectura de una computadora

Rear Panel .
B mwmnl CGNC Bl ] At _ -lfOCHCK
i RESET DRV . 824 - A2 SD7
: +EVde B3{ . F A3 Spbe
RQ2 - B4 - A4 SDS5
_ -5Vdc B5 - AS SD4
D2 /0 Charnal S R R
y | OWS B8+ [ ag sD1
. +12vde | B9 - A9 SDo
GND 210 - L A10 4/0 CHRDY -
. -SMEMW B11 4 L A11 AEN :
-SMEMR B124 L A12 SA19
-IOW -B13 - - A13 SA18
HOR . Bl4; _ ,[m. SA17
-DCK3 8154 LA18 SAiB 0
DRQ3 ‘B16 4 - Las . SA15 g
-DACK1 B17 AT SA14 5
DRQ1 B1a{ -ATR  SA13 o I
-REFRESH 8191 -A19 . SAl2 . . R
CLK s 'B20; - A2C SA11
RQ7 . B21] - A21 SA10 o
1IRQ6 B22 { | A22 SA9 .
IRQS 5231 - A23 SA8 §
IRQ4 - B24 © kA24 SA7 : m
IRQ3 25 - A25 SAS . 8B
-DACK2 B%{ - |A2 SAS g
' Tc - 327- - A27 SA4 f
BALE - 828 L A28 SA3 0
+5Vds 829 - A29 SA2 ‘ 0
0sC B304 L A30 SA1 .
GND 8311 - A -~ SAD . a
siot1-slot B '

11515 L
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' Arquitectura de una computadora

1

o

-MEMCS18 D1 L1 - SBHE g

11O CS16 D24 L C2 LA23 5
IRQ16 : D3 4  C3 LA22

IRCHA D4 _ L C4 LA21 .

IRQ12 05 s LA20 ;

IRQ15 ps| L C6 LA19 .

-DACKO D8 L Cg - LA17 o

DRQO . D9; lCo . -MEMR

-DACKS D10 ; LC10° - -MEMW 7
-DRQ5 D11 L C11 SD08

-DACKS D12 ; L C12 SD09 g

DRQ6 D13 L C13 SD10 ;
-DACK? D4y } C14 SD11
DRQ7 D15 L C15 SD12
+5Vdc D18 L C16 SD13
-MASTER D17} L C17 SD14

GND D18 ; C18 SD1s ﬂ

. ' f

slot 10 - s.ot_.15 T

£

0

1515

=

aEEsEE
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Arquntectura de una cnmputadora %

10" § : m']‘ Crannel L Function

; S ' Spara ({8-bit transfor
SOLC (8-bit transver;
Floppy disk (8-bit iransfer)
Spare (3-bit transfar;
Cascade for DMA controlter
Spare (16-bit transfer)
Spare (16-bit transfer)
Spare (16-bit transfer)

E.1 DMA Channels’

N OB -

E.2 DMA Controller Registers

Hex Address Command Codes

0Co CHO base and current address

0C2 _Cr0 base and current word count

0C4 CH1 basae and current address

oCe CH1 base and current word count .

(1]of:] CH2 base and current address .

0CA - CH2 base and current word count '

oCC CH3 base and current address u
0CE CH3 base and currant word count

000 Read status register/Write command register 5
0D2 Write mode register ' 1]
0D4 Reac temporary regis:ars/wriie command regis.er i
0D6 . _ Write mode register : 4
oDs8 . Clear byte pointer filp-lop " Of
0DA Read temporary reclster/Write mask clea- , a

i T O TN oDg Clear mask registar
ODE _ " Write all mask register bits




‘Arquitectura de una cnmputadura

‘ E. 3 Page Reglster Addresses

Page Hegister . iIO Hex Address
DMA Channal & 0087
DMA Channsl 1 : 0083
DMA Channel 2 0081
OMA Channel 3 . 0082
DMA Channet 6 oosB
DMA Channel 6 _ - 0069
OMA Channed 7 SR C0BA 1
Refresh . . . = 008F '
£.4 !nterrupts o
Level ___Function -
0 ' System timer output ¢
1 Keyboard output buffer full
2 Interrupt from controller 2 (level 8-15)
3 Sarial nort 2
4 Sarial port 1
5 Parallel port 2
6 Diskatte controllar
7 Paraliel port :
8 Real-time tlock - |
9 Software redirected to INT DAH S ﬂ
10 Reserved [J]
1" Feserved
12 Ressrved
13 80287
14 Hard disk driva
Resarved
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' !:Arqu_itectura de una computadora

.

', E5 Timers.

i Channel Function
0 System timer )
1 - Refresh request generator

2 - Tone generation for speaker
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- Caracteristicas de los Procesadores S
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Caracteristicas de las distintas arquitecturas |j:

XT 8086 %
* Liberacidn:1982

* Direccionamiento: 1MB

* Memoria Usuario:640KB

* Almacenamiento:
32MB (MS-DOS 2.0
70MB (MS-DOS Ixx)

* Yelocidad:de 4.77 a 10 Mhz.

*s.

)

—t———— =

AT 83288

*Liberacién:1986

* Direccionamiento;16MB

* Memoria Usuario:15MB 4
* Almacenamiento:2GB :

* Yelocidad:de & a 16 Mha.

0
fi o
1]
4]

S15]5]5] 54
|51

5

f
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Caracteristicas de las distintas azrq'uitecturas

A
=)

AT 80386-803IB6/SX

* Liberacion;1882

* Direcciocnamiento: 4GB

* Memoria Usuario:

Limitante Tecnoidgica . -

- * Almacenamiento: en TB )
* ¥elocidad:de 16 a 30 Mhaz. )

- s:

EEEEEEE’E

FEEEEEEEEEHSREHE SN EEHEE
ok . v -
i 8 1ol

| AT-GO486

* Liberacion:1990
* Caracteristicas
Similares al 386
* incluye Memoria Cache
y Coprocesador
* Tecnologia:RISC
* Yelocidad:de 25 a 55 Mhaz.

EEH
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Paralelo / Serial
Impacto / No Impacto

Tipo de Alrmentaarm

IMPRESORES
Buftfter

Dependiendo del
tipe: se ponderan
varoes punifes.

CONTROLADORES

Vel de impresion [o.p.5.)

e

MODEMS

Niveles de M.PN.
Capacidad

Tecriologia
‘ " Yelooidad
UNIDADES DE Costfo
ALMACENAMIENTD
. Y0 RESPALDO

g
Homologados . .
Intemos / Extemos S
Vel. de Transmision (g p s )
Prolocolo S -
Intefigentes. -

I
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I The locations of the two switches are shown

in the follow1ng illustration of the system
board.

LIS 1915 E IS RN S

Fig. Locations of the DIP switches
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Configuracidn switches XT

i)

MR

REIER R ]
o]

EZ

Descriptions of the corresponding DIP
Switcres

No.,

Switch

Default
Setting

1) SWl -- DIP Switch Une

Function

S5Wl-1

SW1l-3
SWl-4

SW1-5
SW1-6

SWl-7
SWl-8

5wWl-2"-

OFF
ON

w
*

Eznables disk drive.
in*sables 8387'interrupt.

(sw1 3 and SW1-4 determine the
amount of RAM installed on the
.system board.)

Determ1nes display type.
‘Determines dzsplay type.

(SWl 7 and SWl 8 determine the
number of disk drive(s)
installed to the system unit.)
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Canﬁguracién'switchesx'[ | | %

N

=

1
¢ 2}

sW2-2- Reserved,
5W2-3 ‘ Reserved.
SW2-4 . Reserved,
SW2-5 Reserved,

SW2-6 * Determines the maximum amount
of RAM which can be installed
to the system board without
using a memory expansion adapter.

| E%
SW2 -~ DIP Switch Two
switch Default . ‘ ‘ R
No. Setting Function ' T
SW2-1 Reserved, o
‘ f

sW2-7 oN Zaables the built-in RS-232C port. -
sw2-8 ON Ehebles the built-in parallel port.
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‘A.5 Quick reference for Switch Settings
involved with the memory size

1 _ L
'SW2~6 ON =~ indicates the 64@KB version. -
OFF - indicates the 256KB version.

: : _Lnabled 256K 646K
iswl.-.'i 5Wl-4 ; ?ank Version Version
o o[} ek 2sek
OFF . ON | @,{ 128K S12K
,ON OFF \ 1,2,3 192k 576K

\OFF OFF '1,2,3,4 © 256K 646K
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Configuracidn switches AT

| SW1-SWITCH ONE

‘No, Setting ’ Functit;n
SWi-1 OFF Disable COM1
*  ON(DEFAULT) - Enable COM1
SW1-2 OFF Disable COM2 -
' ON (DEFAULT) Enable COM2
SW1-3 OFF Enable real time clock (RTC1)
ON (DEFAULT) Enable real time clock (RTCO)
SW1-4 OFF (DEFAULT) Disable IRQ2 - ay
ON | Enable IRQ2 &
, ]

LTI o Ot T A 0 B 20 12 55 61
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Que es un jumper ?
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! JUMPER SETTING FOR DISPLAY AT JP1

e e e e S e el a
n)
- The built-in display interface supports flicker free scrolling for _ o
| the following display types: SRR O
- IBM monochrome compatibility 5
‘ : i
- IBM color graphics compatibility N
o B - 8
i - Hercules monochrome graphics compatibility
- Plantronics color plus compatibility T T 77
. 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 ' S
| disabled by closing jumper JP1 at position A and setting SW2-6 . 5’
|to ON. The slide switch SW4 must be set to COLOR or §
i MONOCHROME . respectively._when__using __color _ or. F_a
“monochrome moniior. Sef SW4 15 color.if EGA mode is used. g
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|- Configuracion switches AT - -

Refer to the table on the floppy disk driver bracket. Adjacent

to 768 KB and under SW2 you will see two small rectangles.
The: rectangles ‘indicate how the switches are set. The third
switch on switch block SW2 (SW2-3), and the fifth switch on
switch block SW3 (SW3-5) are both set to OFF; and the fourth
switch on the switch block W2 (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 : i the switches SW2-1, SW2-7
and SW2-8 to OFF, OFF and ON respectively.
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CMOS SETUP (C) Copyright 1985-1989, American Megatrends Inc,. -

Date (mn/datefyear) : Wed, Mar 15 1989 Base memorysize : 640KB
Time (hour/min/sec) : 13:29:34° Ext. memorysize "~ : 3B4KB
Floppy drive A; : 144 MB,31/2" Numeric processor : ° Not installed
Floppy drive B: i+ 1.2MB, 5 1/4"

. ‘Cyin Head WProm LZone Sec
Hard disk C: type : 47'= USERTYPE 1224 16 1224 1224 36
Hard disk D:type ~ : 40 e 820 6 820 820 17
. Primary display ~~ : VGAOrEGA ~~-. -
Keyboard : Installed - - Sun [Mon |Tue [Wed | Thu

Scratch RAM option 1 26| 27| 28 1 2

5 6 7 8 9

121 13114} 15| 16
FIXED type = 01....46, USER defined type = 47 19| 20| 21| 22| 23
For type 47 Enter: Cyin,Head, WPcom,LZone, Sec,
(WPcom is 0 for ALL, 65535 for NONE)

ESC = Exit, l « t — = Select, PgUp/PgDn = Modity |
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'Usethe | « { -+ keys 1o highlight the parameters you want to change.
‘Usa the < PgUp> and <PqDn> keys to modity tha values.

iDate and Time

Usethe | + t — keys to select the parameters you want to change.
Use the <PgUp> and <PgDn> keys to cycle through the avallable
settings. -

Floppy Disk Drives

Selact the Floppy drive fleld. Pressthe <PgUp> and <PgDn> keysto
cycle througr: the avallable settings. Available floppy disk drives are 5 1/4" -
(360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). It your system does not have
a floppy drive B, be certain to specity "Not installed”.

Primary Display

Select the Primary display field to establish the primary video'display
adapter type. Press the <PgUp> and <PgDn> keys 1o cycle through
the available settings:

® Monachrome (Monochrome adapter,' including MDA and Hercules)
‘® Color 40x25 {Color-Graphics Adapter initialized in 40-column mada).
@ EGA {(Enhanced Graphics Adapter) or VGA {Video Graphic Array).

@ Color 80x25 (Coior Graphics Adapter initialized in 80-column moda).




Hard Disk Drives

For hard disk drives, use the <PgUp> and <FgDn> keys to cycle
through the 46 types of disk drives supported. Type 47 is given 1o help
the user defined its own drive type which will be stored in the CMOS. See
Table 3.2 for a printed list of these drlve types.

Bypassing Keyboard Error

To configure the system for non dedicated file servers, you can set the

; keyboard “Not Installed" In the SETUP menu so0 that BIOS will not report
any "Keyboard error' and will not walt for "F1" key to be pressed during
system boot. _ ‘
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. Bypassing Video Eror , , il

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

Bypassing Floppy Error

To configure the system witho{n floppy coniroller, you can set both the *
BIOS. supported flappy drives {A and B) as "Not installed". In that case
BIOS will not check for the fioppy controller and will not report any error.

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

Write data into CMOS and exit (Y/N)

Type"Y" and press the < Enter > key. The computer performs a cold boot
* (equivalent to turning the power off and back again), followed by memory

lest, 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. -

SIS 1S5S




Table 3.2 SupporteZ “ard Disk Drives

Write Landing
Type Cylinders Heads Precomp Zone . Capacity
1 306 4, 128 305 10MB
2 615 4 300 615 20MB
13 615 & - 300 615 J1IMB .
14 940 8 512 940 62MB
<3 940 6. 512 940 47MB
6 615 4 None 615 20MB
7 462 B 256 511 J31MB
8 733 5 None 733 JOMEB
9 900 15 None 901 112MB
10 820 3 "None 820 20MB
(R 855 5 None 855 35MB
12 855 7 None 855 50MB
13 306 8 128 a9 20MB
14 733 7 None 733 - 43MB
15 Reserved .
(16 . .612 4 All 662 20MB
117 997 5 300 1977 41MB
18 977 7 None 997 57MB
19 - 1024 7 512 1023 " 60MB
20 733 5 300 732 30MB
2 733 7! 1300 732 . 43MB
22 733 5 300 . 733 omB
23 306 4 Al 1336 10MB
24 " 925 7 Al |'925 54MB
25 925 9 None 925 69MB
26 754 - 7 754 754 44MB
27 754 a] None ;754 6IMB
28 © 699 1 256 1699 41MB
29 -823 10 None 823 68MB
30 - 918 7 918 918 53MB
31 1024 1 None 1024 94MB
32 1024 15 None 1024 128MB
Continue on next page ...
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Table 3.2 Supported Hard Digk Drives
: Write Landing _
Yype _ Cylinders Heads Precomp _Zone  Capacity
33 1024 5 1024 1024 - 43MB
34 6i2 4 128 612 10MB
a5 1024 9 . None - 1024 77MB
36 ' 1024 8 512 1024 68MB
37 615 8 128 615 - 41MB
38 a87 3 987 . 987 25M8
39 987 7 987 987 57MB
.40 820 ¢ 820 820 41MB
. 41 977 5 977 977  41MB
42 981 5 981 981 41MB
43 .830 -7 512 830 48MB
44 830 10 “one 830 69MB
45 7 - 15 None o18 114MB
46 1224 18 None 1223 152MB
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The SETUP program lets you speufy your system s conhguranon oi
diskette drives, hard dlsk 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 266
Modular BIOS installed. If your system has a different BIOS In-
stalled, these progedures wil not work.

"To run SETUP program, simdltanéouly pressthe <Cit> <Alt> <Esc>
keys. The SETUP screen appears on your display:

AWARD SOFTWARE CMOS SETUP

DATE (MMWDDAY) 67
TIME (HH:MM:88), . - 1:08:14
DISKETTE 1 12M
DISKETTE 2 360K :
~ CYLS HEADS. SECTORS = PRECOME’
DISK 1 ' 2 13 s 97 300
DISK 2NONE o
VIDEO . ' EGA \

BASEMEMORY  s12
EXTENDED MEMORY © |

ERROR HALT NO'DISK ERROR HALT
SPEED SELECT NO, CHANGE

moves between Itomu. v =+ sglects values

o RS s el e ey
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~ " Tabie 3.3 Supported Hard Disk Drives

Write

Specific

Continue on next page ...

1023

. Landing
Type  Cyliders Heads Precomp Zone Disk

0 306 4 128 305

1 615 4 300 615  Seagate 225
2 615 6 300 615

3 940 8 512 940

4 940 - 6 512 940

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

10 a55 ) 0 855

1 855 7 0 855

12 855 7 1] 855 |

13 306 B 128 319 Seagate 225
14 ) 733 7 0 733

15 Reserved .

16 612 4 0 - 663

17 997 5 300 997

18 997 7 0 997

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 1] - 336 )
24 Reserved . )

25 - 1024 9 0 1023  Seagate 4096
26 1224 4 0 1223 Maxtor 2085
27 1224 " 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 k! 0 Maxtor 1176
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e ® 40 Color (Color Graphlcs Adapler initialized in 40-column mode)

g
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elect the settings that suits your dispiay adapter.

§
!Table a3 Supponed Hard Disk Drives
5‘ ' 7 Wiite Landing  Specific
‘BType . Cylinders Heads Precomp Zone Disk
(32 . 925 9 0 926  CDC9415
gt 33 1024 1c 0 1023  Generic 10hd
g/ 34 1024 . 12 0 1023 Generic 12hd
i 35 1024 . 13 0 1023 | - Generic 13hd
| 36 1024 . 14 0 1023  Generic 14hd
| 37 1024 - 2 0 1023  Generic2hd -
gl a8 1024 - 16 0 1023 Generic 16hd -
=i 39 918 15 0 1023  Maxtor 1140
E 40 . B20 - 0 820 Seagate 251
T a1 1024 . - g ‘ 512 1024  Miniscribe 6053 -
3 42 988 5 128 1988  Core In'tl AT 43
_ K] 1024~ § 124 1023 - CMS-K40 :
3| 44 1024 - 8 512 1024  Miniscribe 6085 -
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D.4 Real-Time CLock Information

(Addresses 0u-2D)

Byte ._Function

Seconds
Second alarm
Minutes

Minute alarm
Hours

Hour alarm
Day of week
Date of month
Month

Year

Status register A
Status register B
Status register C
Status register D

DE~NONEWN =0
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PC DIAGNOSTIC == SOFTNARE
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Serial Musber: G0-9O0000

COPYRIGHT {(c) 199, 1991 TouchStone Software Corporation
COPYRIGHT (c) 1989, 1999 Diagsoft, Inc. : E

| _ ALL RIGHTS RESERVED.

Press Any Key to Continue
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i .

| INVESTIGATING SYSTEM CONFIGURATION,
| n . -
i Local {4| Check for Remote Doeration
! AMT 14 Identify BIOS Manufacturer
. || .
! ' Complete :J Determine System Components =
Complete [J| Look for RAM {(Bage, Extended, Expanded)
—
J
i
o
(C ]
L

S5 15

Npt Present Look for Math Co-processor

Not Present Look for Mouse

System Configquration Checks Complete.

Press Any key to Continue
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PROGRAMAS DE DIAGNOSTICO

BEE!
E - | — Checkdtt 3,20 ' E
. : Sys[nfg  Tests Benchmarks  Tools  Setup Exit
i Confinuration '
i Interrupts
CKOS Table -

Device Drivers

! \ d]
i
Displays information about the hardware and firoware on this PC.
: Use Arrows to Point » Return to Select » F1 - Help ¢ ESC - Cancel
BEE : EEEEEEEEIH
|
E i
I )
G 5
U} g
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;= Checkdit 3.26

Sysinfa Tests Benchmarks Tools Setup Exit ]

— Configuration Inforsation

DOS Version: 3.31
ROM BIOS: Unknown BIOS Date: Unknown

Processor Type: 808285 IT Machine
Math Loprocessor: Not Present
Base Memory: 648K Largest Free Block: 288K
Extended Memory: None
EXPANDed Memory: None
Video Adapter: CGA
Video Address: BB2sh Video RAM Size: 16K
Hard Drive{s): Drive 8 (C:) = 3N,
Floppy Drive(s): A:Present
Clock/Calendar: None -
Parallel Port(s): LPT1=3BCh, LPT2=378h
Serial Port(s): COMi=3FBh
Joystick(s): None
Mouse: None

!

F2 - Copy to Activity Log v Press Any Other Key to Continue
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— CheckyIt 2.1

BEEE

: Sy=Info Tests Benchmarks Tools Setup Exit
! ~— Configuration Information
i DOS Version: 3.3 :

! ROM BIOS: AMI . BIOS Late: 24/89/98

L5

Processor Type: B@3B4. AT Machine
Math Coprocessor: Not Present . .
Base Memory: 448K " Available: 436K

Extended Memory: 024K Availables &K
EXPANDed Memory: No EMS driver installed .
Video Adapter: EBA EGA Switches: @116
Video Address: Ag6gh Video RAM Size: 256K

Hard Driveis): Drive ¢ {Non-DDS) = 43M
Floppy Drive(s): A:1.2M{(SA"), B:l.44M(3%")
' Clock/Calendar: CMOS Clock
| Farallel Portis): LPT1=3BCh, LPT2=278h
' Serial Port(s): COM1=3FBh, COM2=2FBh
! Mouse: None Joystickis): None
|
|

F2 - Copy to Activity Log « Press Any Other Kev to Continue
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r— Check{1t 3.28

!‘ ! Sysinfo Tests Benchaarks Tools Setup Exit

Contiguration
Interrypta

| CMOS Table
l Device Drivers

Displays inforsation about the hardware and fireware on this PC.

Use Arrows t0 Point s Return to Select s F1 - Help » EST - Cancel
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) — Checkd1t 3.20

SysInfg Tests Benchmarks Tools Setup Exit ]
~ Interrupt Usage -
INTERRUPT ASSIGNMENTS: DEVICES WITH ND IRQ
IRG ¢ System Tiser,SX fone
IRQ 1 Keyboard,SK ’
IRQ 2 Available
IR} 3 Available
IRG 4 COM :
IRA 5 Hard Disk
IR & Floppy Disk .
1Rg 7 LPTY,LPT2 © . STANDARD DMA ASSIBNMENTS:

' ' DMA 6 RAM Refresh
A
DMA 2 Floppy Disk |
DMA 3 Fixed Disk

F2 - Copy to Activity Log » Press Any Dther Key to Continue
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PROGRAMAS DE DIAGNOSTICO

1
% ~ CheckdIt 2.1

: I Sysinfg Tests Benchearks Tools Setup Exit i
! — Interrupt Usage - -
INTERRUPT ASSIGNMENTS: DEVICES WITH ND IRQ
IR} § System Timer,5K ' LPT2

IRG 1 Keyboard,SK . ' o S s
IRQ 2 [Cascadel - ' . ' -
IRG 3 COM2,NETSOS
IR 4 -COMi

IRG 5 Available
IRQ &6 Floppy [nsk ‘ .
IRQ 7 LPTL STANDARD DMA ASSIBMNMENTS!:

: IRG 8 Clock/Calendar _ DA O
' IRQ 9 Available DA
: IRG 16 Available DMA 2 Floppy Disk
1 iRQ 11 Available . v DA
A IRY 12 Available . DMA 4 (Cascadel
: . IRQ 13 Reserved for NPU DM S
k IRG 14 Hard Disk DHA &
! IRG 15 NETH0S DA 7

F2 - Copy to Activity Log ¢ Press Any Dther Key to Continue
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EEE
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I — Checkilt 2.1
| Susinfo  Tests  Beochearks  Tools  Sewp  Exit
L
‘| Contfiquration
Interrupts
CHDS Tablg
Device Drivers
I . n
In
Iy
Displays the current settings of the non-volatile EMOS setup memory,
' | if present.
' Use Arrows to Foint ¢ Return to Select o F1 - Help » ESC - Cancel
|- : _ »
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3 .

f

Syslnfo Tests Benchmarks Tools Setup Exit ]

i h :
| Checkilt 2.4
|

|

r Display CMOS Table

I ‘ Current Date & Time: 11/6171996 18:34149 |

r Floppy Drive A1 1, 2H(5%") - '
i Floppy Drive B: 1. 44M(I%™

I . .

| base Memory Size: 646K '

i Extended Memory Sizer 1928 :

Primary Display: EBA, PGA, VGA, etc.

|
l , . WRITE PARK STEP CTRL TOTAL
[ DRIVE TYPE C€YLS HEADS SECTS PRECOMP PLACE RATE BYTE  BYTES
- |' B: M 820 6 17 8% 80 8 @ 42,823,680
1s ¢ No Drive, ESDI Drive, or SCSI Drive.

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




’ r .
‘ o)
mm@%ﬂﬂ ifen) O ARIRI 2 2RI 29 RIRIRIRIRIR 2 [ehR)
I ERRARRRRRRAAREED @Rl R AR ARl R Rl e R Rl R R R Rl R el el e Rl el el Ey e e phe
&

x4

n

e

" PROGRAMAS DE DIAGNOSTICO

H _
I'] 7 .
U .~ Checkilt 2,
j Svsinfo  Testy  Benchmarks  Tools  Setup Exit ’
Test Everything ‘ ,
Hard Disk S
Floppy Disk ) i -
System Board . )
Real-Time Clock , ’ - .
_ Serial Forts ' .
A : . Parallel Ports : o
M i Printers . 7 .. L
Video : ’
Input Devices.
Select Batch... ) ) A
i ' ' . n
Tests the random access memdry on ti'le FC. :
? Use Arrows to Point a Return to Select o F1 - Help » ESC - Cancel
] :
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I E
f [~ Memory Test ' ]
i 1 | _
: Base Memory . '
E , ’1”??!Illllllllllllll((RESERvED)) Passed |d| Test Frogram Butfers ) E
| - _ _
uﬂ : bk 64&K in Testing Test Base Memory i
™ Extended Memory ——————— . Test Extended Memory .
.i " Ly
; } Test EXPANDed Memory
I u , ’ 168 L ' :
! ' - ' 0
e EiPANDed Memory ————wunes Will Test: 6GBOAGH to AOIFFFFh
1 {- Now Testing: 8010608h to GOIFFFFh
éﬂ IM ° Using: Pseudo-Random Test
fuick Memory Test Only: ¥ Number of Test Pagses: | f
| g

Total: 640K Base + 1.0006M Extended + 0K EXPANDed ( 1.425M in all).
Testing: . 646K Base + 1,030M Extended + @K EXPONDed ¢ 1.625M in all),

ESC ~ Interrupt (Might Not Be [mmediate)

i
|
|
|




— System Board Test

Passed
Passed
Passed
Pasted
Skipped
Skipped
Skipped
Passed

Fassed

[ <« T =] =T<«1]

I

C=1 ~1

CPU General Functions

CPU Interrupt Bug

CPU 32-bit Multiply Bug (8386 only)

CPU Protected Hode (30286 and 8438 only)
NPL Arithmetic Functions -

NPU Trigonometric Functions

NPU Comparison Functions

DMA Contralleris)

Interrupt Controlleris)

Press Any Key to Continue
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— CheckdIt 2.1 -

SysInfo Tasts Benchaarks Toals Setup

Test Everything
Hemory
Hard Disk Drive @(Non-DOS)
Floppy Disk Drive 1(Not Found)
Systea Board
Real-Time Clock
Serial Ports
Parallel Ports
Printers

Videg

Input Devices
Select Batch...

Selects all of the partitions of the primary hard disk.

Use Arrows to Point » Return to Select s Fi - Help o ESC - Cancel
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o

m EITEOTE TS | ] ITERTE N N R AT TS [ E
. — Hard Disk Test . !
E% i i »-; §%¥‘§§ﬁ§§§§§k%£§ Drive: & (Non-TOS) L -
il } ‘ -g;:,géégﬁég m Cylinders: 819 !
T . it Al Heads: & !
; FERE EmEISIIENEE Sectors/Track: 17 '
: " ghain ¥ Total Bytes: 42,771,436 !
i . axmzmmmzﬁé 5 otal Bytes: 62,771, ! .
{ Testing: Cyl 3, Head 2 ! :
: Ta Ga: 8135 !
o . . !
i Passed {4| Controller Diags - Errors ! '
' - Cyl Hd Notes | !
! Fassed [J4| Linear Read —_— = ! :
! =1 ’ !
: Fassed |4| Butterfly Read . b
, - ' 4 ' ]
; Passed 4| Random Read '
! - ! '
i ] ;
i ; Press Any Key to Continue !
|
| ] ] ) ) ’
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' © 0~ Checkdlt 2.1
i Svsinfo  Tests  Benchmarks  Tools  Setup Exit !
i . ;
1 A Main Svstes , ‘ : :
5 | ‘_ | Hard Disk S |
- IE . ] . . . ' . ’ 'n
; : : . T
| - - . '
- | .
|- . . > \
i ' .
| . '
I . .- - - - ) .. . :
i .
| Measures video seeed, numerical calculation speed, and overall system :
! performance. _ : :
: l Use Arrows to Foint » Return to Select s Fi - Help 1 E5C - Cancel :
1 .
7 X - |
B
L1
U}
il
1

|51 5]

=

HEEEEEBE



L.%Laeuume ¢

*[_aﬂaaaaaa,uﬂu 3[8) aaa[a:g_t A [RI[RI &Rl [ e e aRIAeR
¢. 8]]315]] i

BRI =

— Main System Benchmark

2515115

CPU SPEED - VIDEQ SPEED —— — MATH SPEED—
5. 8K _ 18K _ 109K
.54 % ' 99K+
4.0k 386/20 8K BaKy
3.5 386/16 7 7oKt

3.0 286/16 £kt HPK+

2.5K+ PN 266712 * SoKe

2.0¢ B.] todel 68 L1 ¢ 48Kt

1L 4 AT 359 K Wl

1@ B4 Model 36 . 1 pli 4 3

0.5+ B Turbo-19 1K 19K+
6 LB ¢ o
89386 CPU, 15,99 Mhz EGA Video Adapter , No Coprocessor

2762 Bhrystones Determine CPU Speed

3538 Characters/Second Determine Video Speed

33.9K Whetstones Deteraine Math Speed ' . )
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~ Checkdit 2.1

SvsInfo Tests Benchaarks Toals Setup Exit —J

Color On/044
Activity Log
RAM Layout

Used to describe this system’s semory boards to CheckIt so that "Locate RAM
Chips® can display pictures of thea,

Use Arrows to Point » Return to Select e F1 - Help ¢ ESC - Cancel




2|

CRERRRRNIRRRC, ERRRE R R R R R PP R R R R R R PR PR R R R R IR R R

&

=515
G
{ — H'r‘aﬂ Layout U}
|
{ Sample Board 32 Bits: 648K Base {Address BOGGBOEh to BBFFFFFN)
| 194K Extended  (Address 8160060h to @ISFFFFR)
| . : .
! Slot 1 16 Bits: 2.000M EXPANDed  (Address @08@@00h to GIFFFFFh)
| .
fj : Slot 2 Undefined.
G |
l
I
| Stot 3 Undefined.
o
i ) i |
| i Slot 4 Unde#ined.
1] | . |
| - i
0 o ‘ .
T | Select Activity: C ' :
TR o V-View C[-Change D-Delete - -Gelect board ESC-Cancel
, J - .
)

S15]51S]
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b

15151515151 51S1ISIS15]15]151 510151 515] 5]
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=:

: r KAM Layout
‘ Name: Gample Board  MWord Size: 32 Bils
t? ' ‘ Sample Boardg Bank 9 on Top? ¥ Parity on Right? ¥

E% .—— | RAM Chips: Bank Size Bank Size Bank Size Rank Size
Slot 1

==

8 258K 4 None ‘B None 12 None
1 238K 5 None 9 None 13 MNone

=

2 None & MNone 18 None 14 hone

Slot 2 3 None 7 None 11 None 15 MNone ‘ B
. - Base? Y Amount: 646K - Start: GK (BBOBGAON)
| Siot 3 Extended? Y Amount: 304K  Start: 1.600K (218080%h)
EXPANDed? K Amount: Start: i -h)

Slot 4 - Total RAM on Board! 2.000M

{

.i g )
| Enter a name to identify the board you are aodifying.

; ~ Select Field s ESC - Cancel : -

IS1S]c1=1=15151515]
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- EIEEEE SIS G 5155 S 5) S1  SEENSIS LSS S S 5] S )5
E :  CheckJIt 2.1
|
EI | SysInfo Tests Benchmarks Tools . Setup Exit : ’ '
| ‘
! . 7 . Locate RAM Chips o
! [ .
: | ’ R
| .
| ' '

%

=

Set Real-Time Clock
Hard Disk Farmatter

!

} . '

} Atter a memory test, can be used to display a picture of the system’'s memory
i boards showing the chip or chips that need replacing.
i

i

" Use Arrows to Point » Return to Select  F1 - Help v ESC - Cancel- E
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A
5
BB <
i e
q { [~ Locate RAM Chips g
E’ : Sample Board
. - | i
Bank® 6 1 2 3 4 5 & 7 =P 25K I
8 9 19 it 12 13 14 19 = P 256K
. 16 =17 1B 19 26 =2 . B =P B . ‘
1] . ¥ X B 7 W/ B/ W 3 DP B .
. z HORE .2 _ .
: |k ) .
32 Bit Words _ _ .
b40K Base (Address G000008h to GO9FFFFh) ‘
' C 384K Extended  (Address 910809Gh to Q1SFFFFh)
': This is the memary layout for 'the motherboard.
- View Board s F2 - Copy to Activity Log » ESC - Cancel E
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- Sis{emas Minimos

Bus de
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Programacion
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| CIRCUITOS i 0
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Microcontroladores Principates
y Bistemas Mmlmus

B
g
E %
E Generador de Reloj: 82284 - 82384 - 8284 E%
i Controlador de DMA: 8257 - 8237
Controlador de cog
. Peritéricos Programable: 8255 o SEREE g
7 Controlador de i [
] Unidades de Disco: 82064 - 82062 ey q
Controlador de Teclado: 8040 - 8248 s :
Controlador de | I
B . Interrupciones Programable: 8259 . PReartegrea | E
. Controlador de Puerio Serie: 8250 - "
| ) ‘ Controlador Programable H
de’Interval Timer:” 8253 4
| g
. g
=
'El
a0
0}
1)
U}
i
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/H—as
W15 53
3ITp—= 17 54

I8 a1g 55
— 215 56

4 =550

33 e Ay oax

R f—an

ADS ~8—81 10 a088 I —=Rg G0 HOLD

ADL =8—— 1} 29—t 0Cx WA
AD3 —a{ 1) 1852 OMm
AD2 ~eg—m1 14 c2 51 DT A
ADY —a—am]15 26 F——-t 57 bEn
ADO ~~a—dnd 1 4 25— 0S50, ALE
N ——ad 1} 14 f——= 051 WTA
wNIA ——p=] 18 23 pegp— T(3F

1] 22 [a—— READY
0 21 b —— RESET

Pin Name

Descrptron

Type

ADO-AD?
j AB ATS
AYG 52 AT 54
Ald 5%
Ar9°56
550
Al
Af ADY
FH5T
1R
N

Addresy Dala Bus
Andress Hus
Address Segrment ientid e

« Addresy kuerrupl enable sialus

Address tlatus

Status aulpur

Read connn

Wait slalerenuest

Wad for test controt

oot raquest

Non-mash bble sierrupt ranquest
System Raset

S,s!em Clpch

=1
-
5
8
8
a
|
g ADS -—it 1 | crPy 30 e—= A3 G111 DA
g
B

= GND ior & maseoum systen

Maching cycle stalus

‘Locsl but prionty controt

nstroction ‘queus slatus

Bus hokd cbntrol

= ¥ foria mwnmum system
Memnoty oft O sccess

wore vt
Agdress.Latch enabre
Data rangma recesws
P enaly/

Watraes [ALI LR N T [T
MY eguekt

Tanke! 1 ke g
Poime e st

Bedractons: thateie
Output. trsinte
Output. t saim
Quiput. trs'ste
ODutput, 1e-yemte
Quiput, tratate
Qutpwt, trstate

Outprst, tminty
Outpest trstate
oot
Ot
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Inatruction Object Code Bytes Clock Petiods
cew 98 1 ?
cLc ] 1 2
Lo fC 1 ?
cu FA 1 2
cve . F5 ] 2
ot g »c.data OOT11 10w . 2o 3 4
[ 11
il
cMP mem 'reg dats 1000003 » 14 Sor reg £
moxt 111 1/m ] mem 10 + EA
. {orse)
(5Pl
[
@
Cmp Mg | Mamiteg 001 1100w 234 reg toreg 3
mod o rim memtoreg 9+ EA
ISP wgtomen 9 4+ EA
[[v 1]
CMPS 0100w 1 . 22
9 + 22/repetiton”
CwD 99 1 5
DAA 27 1 4
DAS 2¢ ) L]
DEC mem/reg 111111 234 ™g. 3,
mod 001 v/m .
ise) mem: 15+ EA
(SP
DEC 16-b1 reg 01001/ 1 H
Div mhem/reg 111101tw 234 B-boi tag-
mod 110 o/m B0 — S0
5PI 16.b4 reg
5P V44— 162
. B-bu mam:
{86 — 96) + £A
* 16-bd mem.
(150 — 168] + EA
ESC mem veg 1101 Vaun ZJoca mem B + €A
mod sxx f'm reg 2
{osP)
sP}
L9 F4 1 2
iV memiteg 11101 1w 2 3or B-bi reg
mod 111 r'm 101 — 112
{osP| 18-bit reg
[DisP] 185 ~— 184
B-trt mam-
(107 — 118) » EA
16-b mem
. 171 — 130 « EA
UL Lo Tl ] NHID Iw 1. 3004 B-bit reg
mod- 101 rim 80 — 98
[DaSP | 15.-bat reg
foxsPy 128 — 154
E B.-tyt mgrn
B — 1N « EA
' » 16-tt mem
] J134 — 1500 4 EAC
~ * acr DX 11T0110w ' T8
L -+ L. port 1110CGt 0w - - 2 10
B

1 5 5 5 £ 9 1 5 5 5 9 5 S R
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! Object Code

Clock Periogy

g

g

g

8

CALL

CALL

CALL

CALL

»c data

mamieg ) Sals

mem/reg 1. fem/ngy '

ac deta

memireg dets

m-m'r.ghmmh.gz

sc.date

MM/ rag dats

- mem/reg y . mem/regy

daplé

31
bS
OA
D4
CA
IF
0000 10w
kk
In!
100000sw
mod 010 r'm
DisPl
(D=SP}
kk

" mod rrr rim

ISP}
ISPl
0Q10010w
kk
5]
1000000w
mod 100 r/m
loese)
fosP]
kk
Il
00 1000dw
mod i
[DN5P]

He g
1LY
(1]

[ ]
hh
-4’

8
[1}

i
FF
mod 081 e/m
1ose]
iDise)
FF'
mod 10 F'm
[o=SPi

2ord

1 4s
o 8

3o d

200

345

230c 4

2ord

14 5o

2.J0rd

2,Jordk "

2.3 o004’

[}
80

a3

4
4

tag 4

mem 17 « EA

mglormg. J |
mem toreg: # + EA
regta mem: 18 4 EA

rog. 4
mem 17 + €A

g lomg 3

- memtomeg 9+ EA

teg to mem. 10 ¢+ EA

4

oy 4

mam 1T + EA

wogtorey 3
mentormg ¥+ £A
reg to mem 10 + EA
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intel
82284

CLOCK GENERATOR AND READY INTERFACE

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

| Available In 18-Lead Cerdllp Package
{See Packaging Spec, Order #231369)

® Single +5V Power Supply

® Generates System Reset Qutput from
Schmitt Trigger Input

B Avallable in EXPRESS
— Standard Temperature Range
— Extended Temperature Range

® Generates System Clock for IAPX 288
Processors

8 Uses Crystal or TTL Signal for Frequency
Source

B Provides Local READY and MULTIBUS®*
READY Synchronization

The B2284 is a clock generator/driver which provides clock signals lor iAPX 286 processors and support compo-
nents. It also contains logic to supply READY to the CPU from either asynchronous or synchronous sources and
synchronous RESET from an asynchronous input with hysteresis.

_ AEsEY
ned ﬂ ReEseY
SYNCHAONIZER
x1 ~ ARDY T} 18] Vee
" o - SAov([]2 17 [] ARBVEN
 SRDYEN ([ 3 18181
e ——— . READY ] 4 1550
vt EFIC]5 g2284 14[ONC.
o FFEe 13 PCLK
“::;:' -'_:D—q SYNCHRONIZER IX E 7 12 g A E SET
. 1
T - X, []s 11[JRES
SABYEN —:D__ READY ' GND (T @ 103 CLK
$ADY = Loaic READY
- 1
. _:D_ PELK
80 — GENERATOR POLK
Flgure 2. ‘

Figure 1. 82284 Block Disgram 82284 Pin Configuration

*MULTIBUS is a patented bus of Intel.

gl Corporaiion Absumes o Maspon ity 10¢ tha Lise of Any Cirguitry Dnar Than Crcuney EmBocded in sn Intel #100uct Mo Othar Cacud Patent LiCenses ve wnpied

January 1988
0 INTEL CONPORATION 1983 4139

“G]EN]ERADUR DE

v 6(\{

RELOJ



64

Inter' 82284

Waveforms ‘ %
‘ CLK a3 a Function of EF1 {§2284-8 only) ' ' _

NOTE: The EFlinput LOW and HIGH hmes a8 shown ars required o
guarantes the CLK LOW ard HIGH 1imes shown.

_RESET and READY Timing as a Function of RES
with §1, §0, ARDY to ARDYEN, and SRDY + SRDYEN HIGH

. . @ i
\\ 5 } il
—l ()
i -l gl

e
A ey ' _

NOTE 1: This iy an asynchronous inpul. The setup end hold times
shown are required to guarantes tha response shown. :

‘?EAD:’:%:: PCLK 'I’In;ling w::h ‘TES HIGH
. - e /s A
ol | FoT
i . @::®
/

Underined \/ [f this in
PCLK first A bus dycle

>

LA
sABY @—"_—L"r_®\ e v
e T T A T
O] G S @
e T ‘@wsr'-r-x:-“.:ﬁm\g Wi/@
, — @ e —‘l@t

T

ugaﬂvW ////// [,

NOTE 1: Trus in an ssynrchronous input. The setup and hold times shawn

878 required 1o guarantes the response shown
NOTE 2 H BADY +» SRDYEN or ARDY - ARDYEN are active befare
ang/or during the fhat bus cycle atier RESET, READY may not be

deasseried unit afier the TaHing eage ot @201 Tg. .

GENERADOR DE RELOJ
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N
nte[ 82284
—
EFl Drive and Measurement Pointy LK Quipit Measuremant Poinis
2.8y
) e LV
1.5v 1.8¢ 10 Y o
sy
NOTE & NOTE 10
FiC Orive Polinta
K}
NOTE :
LY L) 14V
(120 / \
CLK
ouTRMyT . " 1w
oavicE
eyt
[ 1]
OTHER
oEvICE
UTRUY
NOTE 12: AC Satup, Hoid and Delay Tima Measuremen!—Ciengrai
Yeo Yce
T80Ghm P1Cohm
PCLK . AEADY , Qther ‘
output output wtu.!‘le I
- I - I ) I
NOTE 13 AC Tasi Loading on Quipuia

| GENERADOR DE RELOJ
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8284A/8284A-1
CLOCK GENERATOR AND DRIVER FOR
- iIAPX 86, 88 PROCESSORS -
m Generates the System Clock for the s Single +5V Power Supply
iAPX 86, 88 Processors; : ‘
5 MHz, 8 MHz with 8284A . & Generates System Reset Quiput from
10 MHz with 8284A-1 Schmitt Tﬂggar lnpul
a Uses a Crystal or a TTL Signal for Capable of Clock Synchronizati
Frequency Source . S Other B2Bang T onation with
B Provides Local READY and MULTIBUS®
s Available in EXPRESS
READY Synchronization : - Standard Temperature Range .
» 18-Pin Package _ : - Extended Temperature Range
PN
Li] o
I/ ? G f—s RESET
—Jiex
S

X2

XTAL ) )
DBCILLATOR —] [ o

cayne [
" 2 PCLK PeLK ]
* ot
AR {
~ SYte © ADY1[]
CEYNC T —
: RDY2 []
RADYY o
_'D_' X e
AENT -
. - - awo[]
ROYZ 3 . : |
' CKt i T |
= p ¢ o Q e~ READY
B il . FF2
ABYNC
82B4A/B204A-1 70
E284A/8284A-1 Block Diagram _ Configuration
e

| GENERADOR DE RELOJ



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

HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER
= Enable/Disable Control of Individual a Directly Expandable lo any Number of
DMA Requests Channels
u Four Independent DMA Channels 8 End of Process input for Terminating
= Independent Autoinitiallzation of &l Transters
Channels = Software DMA Requests

= Independent Polarity Control for DREQ
and DACK Signals

a Avallable in EXPRESS
m Address Increment or Decrement - Standard Temperature Range

m High performance: Transfers up to 1.6M & Available in 40-Lead Cerdip and

Bytes/Second with 5 MHz B237A-56 Plastic Packages
(See Packaging Spec, Order #231369)

» Memory-to-Memory Transfers
m Memory Block Inltialization

The 8237A Multimode Direct Memory Access (DMA) Controller I a peripharal Intarface clrcult lor microprocessor sys-
tems, It s designed 10 improve syastem performance by allowing axternal devices to directly transtfer Information from
the system memory. Mamory-to-memory transter capability {8 also provided. The B237A oifers a wide varlety of pro-
grammable conirol features to enhance data throughput and system oplimization and to ailow dynamic reconliguu
tion under program control.

" The B237A Is designed to be used in conjunction with an oxtemni s-bll address register such as the 8282. It conlains

four independent channeis and may be expandad to any number of channeis by cascading sdditional controlier chips.

The three basic transier modes allow programmability of the types of DMA service by the user. Each channal can be
individually programmed to Autoinitiallze to its orlginal condition foliowing en End of Process {EOP).

Each channs! has & full 64K address and word count capabllity.
The 8237A-4 and B237A-5 are 4 MHz and 5 MHz sslacted versions of the stendard 3 MHz B237A respactively.

MEAbelutps - chiainTon
TIES woas R
COUm® il (o L UL
i
U 1_ l
19 T
o —ety T o7 &l
iy el I
soee ——f - nsn it arapmnn pregs
Yy vpe—— T T T
ctuindy Y masr | fvamgwy | Cusanwt
a81Y8 ———o anshipy | Sous s | Row)
g "ol e " e
H

.., A
e 03 - v COM A et ey, BT s S

mes ——f  ecoms = r
PV T .
a ATy [ryregry
sacus. ey R

& 1
=1 ) =

T

Figure 2.
_Figure 1. Block Dlagram Pin Conflguration
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N 8237A/8237A-4/8237A-5

Table 1. Pin Description

Symbol

Type

Nama and Funciion

Yco

Bymbol

Type

Name andg Funclion

Powar. + 5 voll supply.

Vss

Qround: Ground.

CLK

Clock Input: Clogk tnput controis |

tha imternal operations of the
82374 and s rats of data trans.
fers, The Inpyl may be drivan 8! up
1o 3 MHE tor the standerd G23TA
ang up 105 MMHZ for the B2I7A4.

Chip Sselect: Chip Selact is an ac-
tive low (nput used 10 select the
8237A as an 1D davice during the
idis cycle. Thia aliows CPU com.
municalion on the gata bua.

RESET

Ressl: Resetl is an active high in-
put which cisars |he Command,
Siatus, Request and Temporary
regisiers. It aisc clears the
firstflast flipiflop snd sels the
Mask register. Folowing a Reset
the gavice is In the Idie cycle,

READY

Ready: Ready is an input used to
axtend tha memory read and write
pulses from the B237A to sccom-
modate slow memories or O per.
ipheral devices. Ready must nol
make Irangitions during its spack
tingd wetupthoid 1ims,

HLDA

Mold Acknowledge: The active
high Hotd Acknawledge from the
CPU indicates that It has relin
Quished conirol ol the system
bussas,

DREQO-DREQ]

| N—

DMA Regquest: The DMA Reques!
lings are individusl asynchronous
channsl rejuast inputs used by pe
tipheral clrcults 1o obtain DMA
service, In fixad Priority, DREQO
has the highast priority and
DREQI has the lowes! priorty, A
request is gensraten by activaling

the DREQ line of & channel. DACK |-

wlll acknowiedpe the racopnliion
ol DREQ signal. Polarity of DREGQ
s programmabie. Reset Intializes
ihese lines to active high. DREQ
must be ma:ntainad until the corre-
spongding DACK goes active.

DBO-DBT

e}

Date Bus: The Data Bus lines are
bicirectional three-state sipnais
connetted (o the system data bus.
The ouipuls are enabled in the Pro-
gram condition guting the 1/O Read
to oulpul the contenta of an Ad-
dress reQister, & Status register,
the Temporary regisier or 8 Word
Count ragister to the CPU. The out-
puts sre diasbled and the inpute
are read during an IO Write cycle
when the CPU is programming the
8237a control registers, During
DMA cycies the most significant 8
bits of the addreas are culpul onto
the dets bus to be sirobed tnio an
exiprnal latch by ADSTA. In mam.

oty-to-memory operaiions, cala
from the mamory comes into the
B23TA on 1he date bus during the
read-trom-memory transfer. In the
write-1o-memory transier, 1ha data
bus oulputs place the dala inia the
new memaory locallon.

10R

wo

NO Read: 1O Read In a bidirec:
tional active low three-state ling. In
ihs Igle cycle, il is an input control
siphal used by 1he CPU to read the
conirol registers. in the Active cy-
ols, it s an output control signal
used by the B237A 10 accaese data
from a paripheral during a DMA
write transter.

o

UO Write: VO Wrile is a bidirae
tional active low thres-siate iine. In
1he Idta cycla, i1 Is an inpul control
signal used by tha CPU (o load in-
tormation Into the B2ITA. in the Ac-
tive cycle, It s an ouipul controf
signal used by the B23TA to load
dala to ihe periphersl duning 8
OMA Read transier,

o]

End of Mocsas: End of Process s
an active low bidirectional signal.
intormation congefing the com-
plelion of DMA asrvices |s svalk
able at the bigicsctional §OP pin.
The B2ITA sliows an external sig-
hel 1o lerminats B0 Bclive DMA
survice, This s accomplisheg by
puliing the EOP Input l1ow with an
oxternal EOP signal. Tha B2ITA al
80 ganorates & pulse whan the ter-
minal count {TC) for any channgi i3
reached. This generaies an EOP
signal which {s oulpul through the
EQP Line. The reception of EOP,
either intarnal or external, wlilt
cauvas the 8237A 10 lerminate the
sefvice, rese? tha requesi, and, it
Autoinitialize is snabled, to write
the base registers 10 the current
registere of that channsl. The mask
bit angd TC bit in the stetus word
wiii be et 1o the currantly sctive
channet by EOP uniess the channs!
Is programmed tof Autoinitialize. In
that cage, the mak Bit remains un-
changed. During y-to-mamory
tranaters, EOF wilk be output when
the YC for channsl 1 occurs, EQP
should be hiad mgh with a pull-up
realstar 11 it s not used to pravent
srronapus end ol process nputs,

AQ-A2

o

Addresa: Tns tour least signihicant
agofress lines are bidirechional
1hres-state signals. in the Idis cy-
clo ihey are inputs and o816 used Dy
the CPU 10 adarass tho isgister
10 be Ioacdea or read tn the Active
CyChy 1hey are ouipyls ang proviae
the lower 4 bus of the pulpul
LT D :

—
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Table 1. Pin Description (Continued)
Symbol Typa Name and Funcilon Symbol Type Name and Function
Ad-AT O | Addrzess: The four mosi significant AEN O | Address Enable: Address Enable
addrass lines are thres-tlste out- enables the 8-bit islch containing
puls and provide 4 bits of addreas. the upper 8 address bits onlo the
These lines are enabled only during system sddress bus. AEN can also
1he DMA service. e used to disable ather system bus
HRQ © | Hold Aequasl: This is the Hold Re- drivers during DMA transiers. AEN
quast to tho CPU and is used 10 re- Is sctive HIGH.
quaest control of the system bus. H ADSTB O | Address Strobe: The active high,
ithe corresponding mask bit s Address Strobe is uted to strobe the |,
clear, the presence of any valld uppar address byte into an external
OREQ causes 8237A fo issus the Intch,
HRQ. REMR O | Memoary Read: The Memory Read
DACKO-DACKS =] DMA Acknowledpe: DMA A¢- signal is an sctive low three-siate
knowledge is usad to notlly the in- output used to accass data irom the
dividust poriphorlll whan one has salected memory location during a
been granted a DMA cycle. The DMA Read or & memary-to-memory
sonse of these lines (s program- ) trangler. "
:'i':.b:;':l'“' Initializes them to uc- HEWW O | Memory Write: The Memory Write
H is an active (ow threo-state output
used to wrile data to the sslacted
memery location during & DMA
FUNCTIONAL DESCRIPTION Write or a memory-to mamory
. ransier.

The B237A block disgram includes the major logic
blocks and all of the internal registers. The date Inter-
connection paths are also shown. Not shown are the
varlous 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 detalled gescription of the
registers and their functions can be found under
Register Description.

Name Size Number
Base Agdrean Reglaters . 18 bits 4
Bane Word Count Repisters 18 bits 4
Currant Address Repisters 1S bits ]
Current Word Ceunt Regisien 16 bita d
Temporsry Adaress Register 16 pits 1
Temporary Word Caunt Register 16 bits 1
Status Asgister 8 bits 1
Command Raglister 8 bity 1
Temporary Reglster 8blts 1
Mode Rapislers Gbits 4
Mask Register & blite 1
Reguest Ragister 4 dite 1

Figure 3. 8237A Internal Ragisten

The 8227A contains three basic blocks of control logic.
The Timing Contre! block generates internat timing and
external control stgnals for the B2Y7A. The Program
Command Controt biock decodes the various com-
mands given to the B237A by the microprocessor prior
o servicing a DMA Request, It aiso decodes the Mode
Controt word used to select the type o! DMA during the
servicing. The Priority Encoder block resolves priority
contention betwean DMA channels requesting service
simultaneously.

The Timing Control block derlves internal timing from
the clock input. In B237A syetems this input will usually

ny

“h

be the o2 TTL clock from an 8224 or CLK from an
8085AH or 8284A. For B0BSAH-2 systems above 3.9 MMz,
the 8085 CLKIOUT) does not satisty 8237A:5 clock LOW
angd HIGH time requirements, In this case, an exiernal
clock should be used to drive the 8237A.5. ’

'DMA Operation

The B237A Is designed to operale in two major cycles.
These are called Idie and Active cycles. Each device cy-
cle |s made up of a number of statas, The B237A can
assume saven separate states, each composed of one
full clock period, State | (S1) is the inactive stata. it is
enterad when the 8237A has no valid OMA cequests
pending. While in 51, the DMA controlier is inactive but
may be in the Program Condition, being programmed by
the processor, State S0 (S0} is the first state of a DMA
service. The 8237A has requestied a hold but the pro-
cessor has not yet returned an acknowledge. The 82374
may atHI be programmed until it recaives HLDA from the
CPU. An acknowledge from the CPU . wlll signal that
DMA tranafers may begin. $1, S2, S3 and 54 are tha
working states of the DMA mervice. If more tme is

needed to complete a transfer than is available with nor-
mal timing, wail s1818s (SW) can be inserted betwean 52

or S3 and 54 by the use of tha Ready line on the B237A.

Note that the data is transiorred directly trom the WO

davice 1o memory (or vice versa) with IOR and MEMW (or
MEMR and IOW) being active at the same time. The dala
is not read into or driven out of the B237A in 1/O-1o-
memory or memory-to-HO DMA transters.

Memory-to-memory transters require a read-from and a
write-to-memoty to complete each transier. The states,
which resemble the normal working slates, use two
digit numbers for idenlification. Eight states are re-
quired for a single transler. The tirst four states (511,
512, $13, §14) are used tor the read-from-memory half

74
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and the last four states (521, 22, 523, 524) tor the write-
1o-memory hail of the transfer.

IDLE CYCLE

when no channel is requesting service, the B23TA will
enler the ldle cycle and perform “SI” states. in this
cycle the B237A will sample the DREQ lines every clock
cycle to determine il any channel is raquesting 8 DMA
service. The device wilt alse sample C5, looking for an
atiampt by the microprocessor to write of read the Inter-
nal registers of the B237A. When T8 15 low and HLDA is
low, 1he 8§237A eniers the Program Condition. The CPU
can now establish, changs or Inspect the internal defini-
tion of the part by reading from of writing 1o the internal
registers, Address lines AD-A3 afe Inpuls to the device
and selact which registers will be read or written. The
iOR and IOW linas are used 10 select and time reads or
writes. Due 10 1he numbar and size of the internal regle-
ters, an internal flip-liop is used to generats an addk
tional bl of address. This blt Ia usad to determine the
upper or lower byte of the 16-bit Adcress and Word
Count registers. The flip-flop is reset by Masier Clear or
Resel. A saparais sofiware command can aleo reset this
tiip-flop.

Spacial software commands can be axecuted by the
8237A in the Program Condition. These commands are
gacoded as sats of addresses with the TF and iOW. The

commends do not make use of the data bus. Inatruc-

tions inclyde Clear First/Last Flip-FLop and Maater
Cioat,

ACTIVE CYCLE

When the 8237A Is In the Idle cycle and a nor-masked
channel requests a DMA service, the device will cutput
an HRQ 1o the microprocesscr and enter the Aclive cy-
¢le. It Is in this cycle that the DMA searvice will take
place, in one of four modes:

Singte Transter Mode — in Single Transfer mode the
device Is programmed 1o make one transfer only. The
word cound whi be decremented and the address dec-
remenied of incremented following each transter, When
ihe word count "rolis over” from zers to FFFFH, a Ter-

minal Count (TC) will cause an Autolnltialize If the chan-

nel has baen programmed to do 50,

DREC must be hald active untll DACK becomes actlve in
orger to be recognized. It DREQ Is hald active through-
oul the sinple transfer, HRQ will go inactive and relesse
the bus 10 the system. It will again go active and, upon
receipt of a new HLDA, another singla trensfer will ba
periormed. in B0BOA, BOBSAH, 8088, or 086 system this
will ensure one full machine cycle execution betwean
DMA transiers. Details of timing betwaen the B237A and
other bus control protocols will depand upon the char.
acteristics of the microprocessors Involved.

Block Transier Mods — in Block Transter mode the
device |s activaied by DREQ 1o continue making trans-
ters during the service untli a TC, caused by word count
roing to FFFFH, of an extarnal End of Process (EOP) is

encounterad. DREQ neead only be hald active until DACK

tecomes actlve. Again, an Autoinitiatization will ‘occur
al the end of Ihe service If the channel has been pro-
grammaed for IL

Demand Transfer Mode — in Demand Transter mode the
device I8 programmed to continua making transiers
until & TC or external EGP is encountered or untii DREG -
goes inactiva. Thus transters may continue until tha VO
device has exheustied its dela capacity. After the ¥O
device has had & chance 10 calch up, the DMA service is
re-esiablished by means of a DAEQ. During the time
betwesn services when tha microprocessor |8 allowed
to oparate, the intarmediate values of address and word
count are siored in the 8237A Current Address and Cur-
rant Word Count registers. Only an EOP can cause &n
Autoinitiaiize al the end of the service. EOF Ia generated
sither by TC or by an external signal,

Cescado Mode— This mode s used to cascade more than ong
8237A together for aimple system axpansion. The HRQ snd
HLDA signais from the additional 8237 A are connecied 10 the
DREQ end DACK signals of a channel of the Initlal B237A.
This sliows the DMA requests of the additional devico to
propagate through the priorify natwork circultry ol the praced-
ing device. The priority chain |s preservad and the new device
must walt for its turn to acknowledgs requasts. Since the
cascade channel of the initisl B237A is used onty for prior-
itizing the additional device, it does not cutput any address
or contro! signals of its own. Thase could conflict with the
outputa of the active channel in the added device. The B237A
will respond o DREQ and DACK but all other outputs excapt
HRQ wil be disabled. The ready input Is ignored.

Figure 4 shows two additional devices cascaded Into &n
Initia! device using two o! the previous channels. This
forms a two isvel DMA systam. More B237As could be
added at the second lavel by using the remaining chan-
nels of the first level. Additiona! devices can also ba
added by cascading into the channeis of the second
tavel davices, lorming a third lovel.

THD L VL
BT LAVEL : A
| assnned WO BAED |+—q HRQ
f——] WLDA DACK p——=| WLDA
S23TA
DREG HRO
CACK [—=] mioa
INTTaL DEVICE anta

ADDITIONAL
otvicts

Figure 4. Cascedsd 823TA
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TRANSFER TYPES

Each of the three actve tranaler modes can parform three
ditfarent types of transfers. These are Read. Write and Verify..
Write transfers move data from and /0 davice to the memory
by activating MEMW and DR, Read tranafers move data from
memory o an VO device by activating MEMR and IOW. Verity
transiers ara pseudo transiers. The 8237A operates a3 In
Read or Write transters generaling addressas, end responding
to EOQF, atc. However, the memory and O control lines sl
remain inactive. The ready inpul is ignored in verity mode,

Memory-to-Mamory—To perform block moves of data from
one memory address space to another with a minimum of
program effort and time, the B237A includes & memory-io-
memory iranster feature. Programming a bit in the Command
register selecls channeis 0 to 1 to operate as memory-to-.

memory transter channets, The transfer is initiated by setting .

the soitware DREQ for channei 0. The 8237 A requests a DMA
sarvice in the normal manner, After HLDA |s true, the device,
using tour state transfers in Block Transter mode, reads data
from the memory. The channel 0 Current Address register is
the source for the address used and is decremented or incre-
manted In the normal manner. The data byte read from the
memory la storad in the 8237 A internal Tamporary register.
Channal 1 then periorms a four-siale transter of ihe data from
the Temporery register to memory usling the eddress in its
Current Address register and incrementing or decramenting it
in the norma! manner. The channe! 1 current Word Count is
decremented. When the word count of channel 1 goes to
FFFFH, a TC i3 generated causing an EOP output terminating
the service,

Channel & may be progammed 1o retain the same ad-
dress for all transiers. This allows a single word to be
written 1o 8 block of memory.

The B237A will respond to external EOP signals during
memory-to-memory transfers. Data comparators in
block saarch schemes may use this Input to terminate
the servica when-a match Is found. The timing of
memaory-to-memaory transfers is found In Flgure 12,
Memory-io-memory operstiond ¢an be detacted as an
active AEN with no DACK outputs.

Autoinitialize~By programming 2 bit in the Mode register, 8
channe! may be set up as an Autoinitialize channel. During
Auloinitialize initiatization, the original values of the Current
Address and Current Word Count registers are automatically
restored trom the Base Address and Base Word countregisters
of that channel toliowing EOF. The base registars are loaded
simultaneously with the currant regisiers by the micropro-
cessor and remain unchanged throughoul ihe DMA service.
The mask bilis not allered when the channel |8 In Autolnitialize.
Following Autoinitislize the channg! |8 ready to perform
another DMA sernice, without CPU intervention, as sconas e
valid DREQ is detected. In order 10 Autoninitialize both chan-
nels in 8 memory-10-memory iransier, both word counts shauld
be programmed identically. If Interrupted externa'ty, EOF
pulses should be epplied in both bus cycles.

Priority ~ The 82374 has two types of priority encoding avak-
"able as solware selectabie oplions. The first is Fixed Priority

which fixes the channels in priority order based upon the
descending value of their number. Tha channel with the iowest
priority Is 3 {oliowed by 2, 1 and the highest ptiority channel,
0. Afler the recognition of any one channe! for service, the
other channegls are prevented from interterring with that ser«
vice until it is completed.

The second scheme |8 Rotating Priority.. The last chan-
nel to pet sarvice becomes the lowest priority channel
with the others rotating accorgingly.

1t and 3rd
Service Servics Service

highest 0 . 1 et parvice 3 =a— parvice
1 g OFViCH 3 aa— requast -\0
2 _\o

1
{owest 3 2] 2

With Rotating Priority in & singia chip DMA system, any
device requesting service is guaranteed to be recog-
nized atter no more than three higher priority services
have occurrad. This prevents any one channel from
monopolizing the syatem,

Compressed Timing — In order 10 achiave evan greater
throughput whare aystsm cCharacteristics permit, the
8237A can compraas the transfer time to iwo clock
cycles. From Figure 11 it can be sesn that state 53 1s
used {0 extand the access iime of the read pulse. By
removing state S3, tha read puise width is made equal to
the write pulss width and a transfer consists only of
stata S2 to change the address and stata S4 to parform
the read/write. §1 states will atill occur when AB-A15
need updating (see Address Generation). Timing for
compreased transfers is tound In Figure 14.

" Address Gansrailon — In order 1o raduce pin count, tha

8237A multipiexes the eight higher order addrass bits
on the data lines. State S1 i3 used to output 1the higher
order addrass bits to an external latch trom which they
may be placed on the address bus. The talling edge of
Address Strobe (ADSTB) is used to ioad these bits from
the data lines 1o the talch. Addaress Enabie (AEN) is used
1o enabie the bits onto the address bus through & thres-
siate enable. The lower order addrass bits are cutput by
the B237A directly. Lines AD-AT should be connacted 10
the address bus. Flgure 11 shows the time ralationships
beiween CLK. AEN, ADSTB, DBO-DB7 and AQ-A7,

During Block and Demand Transfer mode services,
which include multiple transters, the addresses gener-
ated will be sequential. For many transfera the data held
in the external address latch will remain the same. This
data need only change when a carry or borrow from A7
to AB takes place in the normai sequance of addresses.
To save time and speed transfers, the B23TA executas
S1 states only when updating of AB-A15 in the latch s
necessary, This means for Jong sarvices, 51 states and
Address Strobes may occur only once every 256 trans-
fers, a savings of 255 clock cycles for esach 258
transters.
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REGISTER DESCRIPTION

Current Addrass Reglaster — Each channe! has & 16-bit
Current Address regisier. This regiater holds the valus
of ths address used during DMA transfars. The addreas
|s suiomatically Ingremented or decremented aiter sach
tranatar and the intermodiate valuss of the addross are
storad in the Current Addrass register during the trans-
tor. This register is written or read by the micro-
processor in succesalve 8-bit bytes. It may aiso be relni-
ilalized by an Autolnitialize back to its original value.
Autointtialize takes place only afler an EOP.

Current Word Register — Each channe! has a 1&:bit Cur-
rent Word Count register. This register determines ihe
number of transters to be pertormed. The actual number
of transfers will be one more than the aumber pro-
grammed in the Current Word Count register (i.e., pro-
gramming a count of 100 will result in 101 transfars). The
word count |s decremented after each transfer. The
intarmediale value of the word count Is stored In the reg-
ister during the transfer. When the value in the register
goes from zero 1o FFFFH, a TC will be generated. This
register is loaded or read in successive 8-bit bytes by

the microprocessor in the Program Condition, Foliow- .

ing the and of a DMA service it may also be reinitialized
by an Autoinitialization back to Ita orlginal valua. Auto-
initialize can occur only when an EOP occura. If It Is not
Autolnitialized, this register will have a count of FFFFH
afier TC.

Base Addrasss and Base Word Count Regleters — Each
channe! has a pair of Bass Addrese and Base Word
Count registera. Thage 16-bit registers stors the original
value of their associated current reglsters. During Auto-
Initialize these values are used to restore the current
registers to their original values. The base registers are
written simultanaousty with thalr correspending current
register in B-bit bytes In tha Program Condition by the
microprocessor, Thase regisiers cannot ba read by the
microprocessor.

Command Reglster — This 8-bit register controls the
operation of the 8237A. 11 is programmed by the micro-
processor in the Program Condition and is cleared by
Reset or 8 Mastar Clear instruction. The following tabie
lists the function of the command blts. See Figure 6 for
address coding.

Mode Register — Each channel has a 6-bit Mode ragis-
ter associated with it. When the register is belng wrltten
10 by the microprocessor in the Program Conditlon, bits
0 and 1 determine which channel Mode register Is to be
written.

Rsgquest Reginter — The 8237A can respond 1o requests
tor DMA service which are initisted by software as well
83 by & DREQ. Each channel has » request bll assocl-
alugd with It in tha 4.bit Raquest regisier. Thasa are non-
maskable and subject to prioritization by the Priority
Encoder network. Each register bit i sel or reset sepa-

Command Reglster
7 8 5 4 3 3 1 0 es—-0li Numbar

MENERNRER

0  Memory-to-memory disable
3 iy 1 OATONy Shable

0 Chanoel 0 addiess hold disable
1 Channel ¢ sddress hoid anabie
X libtO=d

Controlisr snable
Controlier disadls

-

Nomal timing
[~ o fiming

WD

it bit 0= 1

Flxeo priofity
Rotating prorty

Late write sadection
Exlended write salection
b Im1

- O

OREQ senss sctive high
DAED sansa active low

DACK senss active low
DACK serse aciive high

-

m[lJ“IL

Mods Reglister
? 8 & 4 ) 2 1 0 e Bl Number

1 LI 111

S—— 00 Channai O ssisct
01 Channsi 1 salact
10 Channal # saisat
11 Channsl 3 saleci

0G Vanly lrenste

01 Wrila transier

10 Read traneier

1 dllegal

AX If bils Band Ta 11

0 Auvtoinitistizstion disabla
1 Autoinitialization anabls
Address incraman! select

R o
I 1 Adaress decrament select

Request Register
7 8 5 4 3 7 1 0 w—BiNumbw

LI T TTTIT]
L p——

00 Salact channal 0
01 Select chanasl t
10 Setect channel 2
11 Salect channel 3

1 D Resst reguesl bit

) { 1 G#1 tequest bi
rately under software control of is cleared upon genera-
tion of & TC or axiarnal EOP. The entire reglster Is
cleared by a Reset. To set or raset a blt, the software
loads the proper form of the date word. See Flgura 5 for
register address coding. In order to make a software re-
quest, the channel must be in Block Mods,

00 Demand mode ssiscl
01 Singls mode salect
0
"

Block made salec!
Cascage mode select

Don't Care
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Mask Register — Each channel has assoclated withfta
mask bit which can be sel to disable tha incoming
DREQ. Each mask bl is set when iis asaociated channel
produces an EDP i1 the channel is nat programmed for
Autoinitialize. Each blt of the 4-bit Mask regtster may
also be set or cieared separataly ynder software controt.
The entire register is also set by a Resst. This disables
ail DMA requests untit a clear Mask register instruction
allows them to occur. The tnstruction 1o separataly set
OF clear the mask bits is simllar in form 10 that used with
the Request register. See Figure 5 far instruction ag-
dressing.

T & 5 4 3 2 v 0-— Biy Humber

I
(T ITITTT173

" - 00 Select channel O mash bit
Dort Care 01 Selwct channel 1 magk b

10 Salect channei 2 mask bit
11 Selecl channel 3 mask bit

— { ¢ Chasr mask bil
1 Set mask bit

Al four bits of the Mask regisier may also be written

with a single command.

T 8 B 4 3 2 1 0-a——Dii Numbar

L LI T TTT] s

. . c 0 Ciear channsl O magk bit
Bon't 1 Gel chennel O mask bil

0 Cilent channal 1 mask bil
1 Set channal 1 mask bit

0 Clear channal 2 magk bit
1 Sat channel 2 mask bil

| S 0 Cisar channsl 3 mask bit
1 Set channsei 3 mask bit

Peglater | Operabiod | — e ___"'MI.

Cs iOR oW A} A2 A1 AQ
Command | Writs (1] 1 0 ] a o 0
Mode Write L] 1 4] 1 [+ 1 1
Reauest Wiile 0 1 0 1T 0 0 1
Mash Sot/Aeset | o ] 0 1 o 1 -]
Mase Wrile o 1 o 1 1 1 1
Tempurary | Resd 1] 0 1 ] 1 0 1
Status Aead [ [} 1 t 0 6 0

Figura 5, Definltion of Register Codes

Status Reglister — The: Status register is available to be
read out of the 8237A by the microprocessor. it conlalns
information about the slatus of the devices at this point.
This inlormation includos which channels have reached
a terminal count and which channels have pending DMA
requests, Bits 0-3 are set every time & TC Is reached by
that channel of an exturnal EOP Is applied. These bits
are clearad upon Resel and on sach Status Read. Bits
4-7 ate set whanever their corresponding channe! Is
requesting service.

7 & § 4 3 3 1 L e— Bil Number

b1 PP i1

=1 Chanre % *as rsachad TC
1 Cranne * nas resched TG
1 Crane i has teached TC
1 Channa ) nas reached TC

1 Chanre © requesl
1 Channe 1 request
1 Channe' 2 requast
1 Cranne J request

Temporary Register — Tne Tamporary register is used
to hoid data during memory.to-remory tranaisrs. Fol-
lowing the completion ¢! the transiers, the las word
moved can be read by the microprocassor in the Pro-
gram Congition. The Temporary register always con-
tains the lasi byls trans'esred in the previous meamory:
to-memory oparation; un‘ess clesred by & Reset,

Software Commands—Tness are additional special sottware
commands which can be exezuted in the Program Condition.
They do net depend on &1y specific b pattern on the data
bus. The three soltware conmands are:

Clear FirstiLast Flip-Fiop: This command is executed
prior 1O writing or reaging new agaress or word count
Intormation 10 the 8237A. This inltializas the flip-flop
10 8 known staie 80 thal subsequent actesses to reg-
Ister contents by the microprocessor will address
upper and lower byles in the correct sequence.

Master Clear: This software instruction’ has the same
etfect as the hardware Raset. Tha Command, Status,
Aeguesi, Tomporary, and Internal FirsuLast Flip-Flop
ragisters are cleared and the Mask ragister is set. The
8237A will snter the Idie cycle, :

Clear Mask Register: This command clears the mask
bite of all four channels, enabling them to accept
DMA requests. '

Figure 6 {isie Lhe addreas codes for the software com-
mands:

i

&

Lt

»
»
»

Dpasslion

Haad Maris Naguaiad
Wine Luseasnd Raginker
Magel

wene Raguen' Ragaie

egal

Wine Bingee Mask Regure By

Hagai

¥iine Mot Heguatsd

_ agat

Craar Byte Pomier FhorPlop

Haan Temporary Reguier

Mama Chnr

Waga:

Chaar WMask Rugintar

t

-n4o-e—o-n-e-o-o§

“-lale]-l-lefs]|=]|=<]elel-1-l2|= |}

el l=]- |-l ]lelo]e |o |e | i

cf=l-l-tloloajele|-{-i-]-|=lo e ]=

al-loe]l-fe}l-fel-lel-lo}- |-

Weas Al ddsar Raguist Bas

Figure 8. Software Command Codes
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. " Signals
Channel Asglater - P = Ic,=--—"--“ oW A1 AT M 7 Flip-Figp | Data Bus DBO-DBY
[} Base and Current Address Wirite 0 1 I '] -] 0 ] L] AD-AT
[] 1 [ [ e o [ 1 AB-A1S
Cumant Addreas Raxd ] [} 1.0 0 o 0 ] AG-AT
0 ) 1 -] ] 0 ] 1 - AB-A1S
Base and Current Word Count Write ] 1 o Q ] ° 1 '] WO-w7
] 1 ] [} [} ] 1 1 Wi-W13
Currant Word Count L] L] L] 1 -} ° ] t ] wWo-WT
L] o 1 o ] o ] 1 We-w1s
1 Bans and Curren| Addrass Write .0 1 ] ] 0 ] 0 o AD-AT
. 0 1 [} Q9 0 1 ¢ 1 AY-A1S
Curent Address Peac [ a 1 0 0 1 ¢ ) - AD-AT
o -] 1 0 [- I | o 1 AB-ALS
Base and Current Word Count Write ] 1 ] ] ] 1 1 ¢ WO-WT
0 1 [] [} 0 1 ] ] We-w13
Curtent Word Count Pead 4] o 1 0 0 1 1 o WO-W?
L] 1] 1 [) L] % 1 ' Wa-w15
2 Base and Current Address Write [} 1 L] ] 1 ] 0 ] AD-AT
0 1 1] ] 1 o 0 1 Ab-AYY
Cumreni Address Raad ] o 1 [} 1 -] ] ] AD-AT
Q 0 1 L] 1 0 -] 1 AB-AS
Base and Current Word Count Writs ] 1 1] 1] 1 ¢ 1 ¢ Wo-wT
0 1 ] [} 1 o 1 1 We-W13
Current Worg Count Rsad [} 0. 1 0. 1. 0 1 [] wWo-w?
¢ o ] 0 1 o 1 1 WS-8
3 Base and Cyrrent Addrass Writs [] 1 0 0 ] 1 o -] AD-AY
[} ' 0 o 1 1 -] 1 . AB-A1Y
Cutrent Addreas Raag ] [+] ] o 1 1 0 ] . AD-AT
. -0 4] 1 Q 1 1 0 1 AB-ALS
Base snd Currant Word Count Write ] 1 [+] ] 1 1 1 0 WO-w?
[} 1 -] 0 1 1 1 1 WA-W1S
i
Currenl Word Count Read [ [ 1 ] 1 1 1 [+] WO-WT
7 [} (] 1 ¢ 1 1 1 1 WB-W15

Figure 7. Word Count and Address Reglster Command Codes

PROGRAMMING

The 8237A will accept programming from 1hs hoat proc-
#5507 any time that HLDA |s inactlve; this is true aven if
HRQ is active. The responsibility of the host is 1o assure
that programming and HLDA are mutually exclusive.
Noia that a problam can occur if @ DMA reques! occurs,
on an unmasked channel while the B2Z37A is being pro-
grammed. For inatance, the CPU may be starting to
feprogram the two byte Adoress register of channel 1
when channel 1 receivas a DMA reguest. If the 8237A (s
enabled (bt 2 in the command register |s 0) and channal
118 unmasked, 8 DMA service will occur after only ane
byte-of the Address register has been reprogrammed.
This can be avoided by disabling the controlter (setting
bit 2 in the commandg rogister) or masking the channel
before programming any other registers, Once the pro-
grarmming is complete, the controller can be enablediun-
maskgd.

After power-up it is suggested that all internal locations,
especially the Mode registers, be ivaded with some

vahd value. This shou!d be done even If some channels
are unused.

" CONTROLADOR

DE DMA
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APPLICATION INFORMATION

Figure B shows s convenieni mathod for contiguring a
DMA systam with the 823TA coniroller and an B0B0A
80B5AH microprocessor system. The multimode DMA
controller [asyes a HRQ to the processor whenever
there ia at ieast one valld DMA request from & paripharal
devite, When the procesaor repiies with a HLDA slgnel,
the B237A takes control of the address bus, the data bus
and the control bus. The addreas for the first transter

operstion comes oul in two byles — tho lsast signiti
cant B bia on the eight sddess oulputs and the moet
significant 8 bits on ihe data bus. The contents of the
data bus are then iatched Inio the B282 8-bit latch to
complete the fuil 18 bits of the address bus. The 8282 is
a high speed, 8:-bit, three-siate latch In 8 20-pin package.
After the Initial transler takes place, the iaich Is updated
anly atter a carry or borrow is generated in ihe least sig-
nlficant address byte. Four DMA channels are provided
whon one 82317A is used,

ADDRESS BUS AD-A1S

T

o

a3
o
I ' SUIT LATEH
AS-ALh AN Ab.a3 [y TH  aDSTS i <
[P .
WA Ds- <: j
HLOA HLDA L2 E Fpes
HOLD ey 1 E E g
g ! E &5 3
cru M~ B B - T 1 e
CLOCK .
RESET .
2L e s
BERW - GCONTROL
< TON (17
oW r‘r
oPno-DAT
~ I\
[ SYSTEM DATA BUS )
—Y

Figure 8. 8237A System interface
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'8237A/B23TA-4/8237A-5

ABSOLUTE MAXIMUM RATINGS®

Ambient Tempersiure underBlas . ..... ... 0*Cto70°C

. Slorage Temperature ............, =85'C1o + 150°C
- Voltage on any Pin with

AespecitoGround ,................,.. -0510 7V

_ Power Dissipation ....... ey 1.5 Watt

"NOTICE: Strossea sbove those listag ynder "Absolule
Maximum Ratings™ may cauno pormanent damagyes to the
device, Thiz ia a stross rating only and lunctiona! opera-

tion of the device at these or any other conditions above

those indicated in the operational sections of this specili-
cation Is not imphed. Exposure to absolute maximum
rating conditions for exiended periods may 8ffec! device
reliabllity.

" D.C. CHARACTERISTICS (T, = 0°C to 70°C, Vcc = 5.0V = 5%, GND = 0V)

Symbol Parameter Min. | Typ.1} Max. Unit Test Conditions
Vow | Outpul High Voltage . 2.4 v ton = -200 uA
33 v Loy = - 100 uA THRG Only)
Vou Outpist LOW Voltage 40 v ioL* 2.0mA (data Bus. EOP
o, = 3.2mA (other oulputs) |
- oy = 2.5mA (ADSTB) (Note §)
Vin Input HIGH Voltage . 20 Vec +0.5 v (Note B)
Vi input LOW Vohage -05 0.8 TV
L Input Load Current =10 wh OV = Vp, = Vee
ho Outpu! Leakage Current ‘ =10 uh 0.45V = Vgir = Ve
-~ e VeeSupply Current 110 130 mA Ta= +25°C
130 150 mA Ta = 0°C
Co Output Capacltance 4 8 pF
(o} Input Capacitance. 8 15 pF {c = 1.0 MHZ, Inputs = OV
_ L 110 Capacitance 10 18 pF’
NOTES:

V Typical velues are tor T, » 25°C riomnal supPly vOILAQE NG NOMINR) DIOERRING PATAMelErS,

o

and DBV 1or LOW, uniess otherwiss noles,

NPl HMING DATAMEIES S38uma IransIion limas 1o 20 ns of less Wavelorm messuremant pomts lor Both INpuL &R0 SUIPUL Sigeals A 2 OV far HIGH

3 Duipul 1o8ding 1w 1 TTU gate pius 150pF CApACiance, uniess OIRerwise Noted.

. The net 1IOW or MEMW Puise wioin tar normat write will ¢ TCY-100 ns and 101 extented wrils will be 2TCY-100 re. The net IOR or MEMA pyise

width tor normal read wiill be 2TCY-50 ng and lor compresaed read will be TCY-50 ns
5 TDO is epacthed 1or twd cilleren! quiput HIGH levels TOD o measured 81 2 OV. TOOZ i messured a1 3 3V The valus for TDO? aasumes an

antainal 3.IK0 puti-up resor eonneciad trom HAG 10 Ve,
DOREQ should ba hald active until DACK 12 returned.

DREQ sng DACK signals may be aclive high 01 8ctive low Timing disgiams susume (he active igh mode.

]

T

8 The values of Vg, eng V), have been chanped Irom the 1955 Specification 10 allow More design Margin

9 Suctessiv 40 ANG/O wiHlE GOSTRNGNS Dy the SxIrABl BrOCEASOT 10 [rOGHAM O @aBMur INE COMTollot Musl be hmed 10 Altow: o1 kst 800 na for the
82374, &l teast 00 ne 107 1he BZ3TA-4 ang A1 ast 400 ris fOr 1ne B2ITA-5, 83 recOvery img betwaen AC1ive read OF write Dulsel Tha SAMe raCovery ime s
negeded Detwean &N aclive read Or wrig pulse GHOwed By B DMA fransier.

10 EGP m an Qpen coliecion output. This patameter sssumes the presence of 8 2. 2K pulivp to Vee:

1 Fin 5s an iaput 1hat SNouId Blways De A% & 100IC high itval. AR iatetnal pull-up HSI0F will s81ABIEN 8 10giC PiGh when the Din i left foating 11 s
recommendsd however, thal pin 5 be ted to Ver.

12 Qutput Loading om the Data Bua 1s I- v, Gate plus 100DF capacuance

' A_C TESTING INPUT, OUTPUT WAVEFORM

MPuTIOUTRYY

(N 10
> The1 POINTS
' <:
[ 1) [ ] .
LXT]

AC TERTING INPLTS AL DIV N AT 24V FOA A LOGK ¢ AWNDO 45 FUH
ANLKUC 0 TaMG ML ASURE MENTS ARE JADL AT 2 pv FOR A LOGIC 1
ARITi-BY I A LOGH 0 (vow 21 -
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A.C. CHARACTERISTICS—DMA (MASTER) MODE (1, = 0+C 1o 70°C,

Veem 48V 25%, GND=0V)

Symbol ] B23TA 8237A-4 8237A-5
Parametsr Min. [ Max.| Min. | Max.{ Min,_ | Max. | Untt
| TAEL | 1N HIGH from CLK LOW (S* ey Time 300 | 225 2200 | n
| TAET __| 1 N LOW trom GLK HIGH 15 Seay Time 200 150 130 |
| TAFAB | «1)R ‘activa to Float Delsy iro= CLK HIGH 150 120 90 | m
| TAFC | 1ii'XD or WRITE Flowt from. Cort MIGH 150 120 120 |
TAFDB | 1y Active 1o Float Delay 1t5= 5% HIGH 250 190 170 na
| TAMR__ | 248 trom BEAD HIGH Holz 7= TCv-100 TCv-100 TCY-100 ns
| TANS | vt irom ADSTE LOW Holc ™ =+ 0 0 30 p
| TARW | 1R trom WRITE HIGH Moz T—a TCY-50 TCv-50 1CY-50 s
""'ACK Valia trom CLK LOW 4 2, Time (Note T) 250 220 170 ns
TN ¥4% HIGH Irom CLK HIGH Det, =~ & iNata 10) 250 180 170 [
L | TP LOW trom CLK HIGH De, ~~a : 250 190 170 ns
TASM_ | «13A Stabie from CLK HIG- T 250 190 170 s
._I’.‘ag_. "*H 1o ADSTB LOW Setup Ti~a 100 100 100 ne
lc_'_‘____ ""inck High Tima (Transilio™s & 10 na) 120 “100 B0 ns
_}E_L.__ ! 'fnck LOW Time (Transitions € 0 ng) 150 110 a8 ns
LT ., K Cycle Time 320 780 200 ne
| TOCL  “1KHIOH 10 REAB or WRL"E LOW Deiay (Note 4) 270 200 190 | ne
TOCTA I WE XD MIGH from CLK HIG~ 154, Dytay Time
S T 21 210 0 | ns
TOCTW - W14TE MIGH from CLK Mia= (54; Daiay Time
f Mole 4) 200 182 130 ns
N ol o 160 120 20 | ns
w2 alid {from CLK HIGH Ceiay Time {Note 5) "
. 250 1600 120 ne
TE?S . 3P Low from CLK LOW Setut Time 60 I 40 na
TEPW 1P Putse wictn 300 225 220 na
. AL Fiost to Active Dalsy -3~ CLK RIGH 250 100 170 | ns
| TFAS L&D or WRITE Active fro- S.K HIGH 200 150 150 | ns
_E_E.i . DR-Float to Active Dalay 1-3— Z.K HIGH . 300 225 200 ne
Th$ . LDAValid 1o CLK HIGH 5¢:.c Time [ 00 75 75 "
TIZH | ot Data from MEMR HIG = Hold Time ) o ) ns
TZ3 _ “wut Data 1o MEMR HIG= 5050 Time 250 190 170 ns
1O Cwutput Date trom MEMW =% Haold Time 20 20 10 ns
TETY . ttut Data Valld 1o MEW 7, MIGH 200 125 128 ns
LTS3 1MI0 1o CLK LOW (I, 54 Setuo Time (Note 7) | 0 o 0 n
| TR 1K to READY LOW Holc e I 20 20 n
LT85 " ADY to CLK LOW Satuz Time I 100 60 80 ns
| TS . ANSTB HIGK from CLK Wia= Deiay Time 200 150 T
| 78T A'STB LOW from CLK HIG- Oulay Trme K 16 0 ] n

262
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A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (Ts = 0°C 0 70°C. Veg = 5.0V =%, -

GND = 0V)
Symbol Parameter 8237A 823744 823748 Unlit
Min. WMazx. | Min, | Max, Min. Max.

TAR ADR Valia or C5 LOW 10 AEAD LOW 50 50 50 ny

TAW ADR Valid to WRITE HIGH Setup Time 200 150 130 ns

TCW CS5 LOW 1o WRITE HIGH Setup Tima 200 150 130 na

TOW Data Valid 1o WRITE HIGH Setup Time 200 150 130 ns
; TRA ADR or CS Hold trom READ HIGH 0 0| 0 ns

TRDE Data Access from READ LOW (Note 12) 200 200 1490 | m

TRDF DA Fioal Dalay from READ HIGH 20 100 20 | 100 0 70 ns

TASTD Power Supply HIGH to RESET LOW Setup Time 500. 500 500 n
) TRSTS RESEY to First IOWR 2TCY ey 1eyY ns
' TRSTW RESET Pulse Width 300 300 300 ns
. TRW READ Width : 300 250 200 ns
| TWA ADR from WRITE HIGH Hold Time 20 20 20 e
| T™WC C5 HIGH from WRITE HIGH Held Time 20 20 0 ne
; TWOD Data trom WRITE HIGH Hold Time 30 30 0 ns

TWWS Write Width 200 200 160 N

WAVEFORMS

SLAVE MODE WRITE TIMING

Tow
| N N4
i MOTE 9
T N i
' —_— WA

TAW

- INPUT YALID

. J—— ™0
ToOW ]
A X
oRo-DET . L INPUT VALID .

Figure 9, Slave Mods Write

SLAVE MODE READ TIMING

t_ft'—\_

| .

.. %

AUDRESS MUST BE VALID

K

Tan —I

TR
NOTE B}

- A

AW

Y

TRDE

vap-pay

TROP

Figure 10. Slave Mode Read

bata Out vaLid
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WAVEFORMS (Continued)

DMA TRANSFER TIMING

i
-3 - —vane’ . e
Al || i T
i .

Sos-0ar ; b '+
o - i for—ese taga e I--nna .
' 1K — '
uu.-—#" ‘ ] i tasew i——-—-&-—mﬁ
- . g il
at-a — J| APRAIM viLE N TABMAESE VA | .

= — ik T

- -uj-—- i““-} E WA [ '-!..9-1 roantnfu- - : o vare
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— My S|

. | ::Sumuvy?. - r_)

- . = j(
T mm&azgz_w

Figurs 11. DMA Transler
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WAVEFORMS (Continued)

MEMORY-TO-MEMORY TRANSFER TIMING

l-ll'L -—+ ’—-' r—llﬂ

A

TEAAR e : b Ay TASM r—

’ -;——l |——1’:m:

L ovarag—e

1
ADDALSS VALID

Figure 12. Memory-to-Memory Transfer

ADDRESS VALTD )
:uru b 1
o e T ..j e —
: TRAC ! I'.‘W‘-“ Dcm L— o I """'6“‘1 .
- ! nos~t7 _____’ !____ .
weac ._.| . M TRCL i E | Erc
- | 2
RN\ 7/77/72aa\\\\W7//////4 /44

Ty

ToeL I TDCL
pN
) __/*---'
wRITY T =] f— — AW

NG

S ANNANNNANN\ N

Figurs 13. Resdy
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING

.i : I
| T
o . ! )
o M
' i ' o :
i 1
TALM - — TASM ——e——e
P : -
AB-AT :_X " vaup _X "vaLip
| D meTe ‘oet ! .
oo ——, —— —=' et TBCIA
) .1 I, -
i i L
o \__/—'U
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i [ T 1 P
- - - - - TRCYW
TocTw
. . ’ 1
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.
AEADY f\ ._/ \ v
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Figure 14. Compressed Transter

I P

RESET TIMING

Yee ____/lr ™
ngarT .

TRARTW

wms = TAOTE —— =]

IOR DN 10w

Figure 15. Reset
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8257/8257-5 |
PROGRAMMABLE DMA CONTROLLER

® MCS-85¢ Compatible 8257-5 ' u Single +5V Supply
"m 4-Channel DMA Controller s Auto Load Mode

a Priority DMA Request Logic » Available In EXPRESS

e Channel Inhibit Logic ' - Standard Temperature Range !
[ gar.mlﬁal ;:_ount and Moduio 128 . :r:s:lt?: l;al:k:g;l-.ead Cerdip and

" Qutputs

{See Packaging Spac, Order #231360)
» Single TTL Clock :

The Intel® 8257 is a 4.channsl direct memory access (DMA) controller, 1 is specifically designed to simplily tha
transler of data al high speeds for the intel® microcomputer systems. s primary funclion is 10 Qenerats, upon a-
peripheral raquest, 8 sequential memory address which will allow ihe peripheral 10:read or wrlle data directly 1o or,
from mamory. Acquisition of the system bus in accomplished via thg CPU's hold function, The 8257 has priority logie,
thal rasoives \he penpherals requests and issyes 8 composite hold ragues! to the CPU. 1t maintaina tha DMA cycie:

count for each channel and oulputs a control signal 1o notily the peripheral that the programmed number of DMA’

cycles is compleie. Other oulput control signals simplify sectored cata translers. The 8257 represents a algnlﬂcant

savings in component count for DMA-based microcomputer systems and greatly simplifies the lunslcf of data lt

nigh speed between peripherals and memorias.

. T (1] ] -l—nuo.l
L]
oo Y St KN i
N e - —
— 1
-
. . - cw ond 1
TR gy "W l-_
T — b 30N
T e | CMTR Back ¥
CLN e
AR i :'.:'ﬂ‘ —
iy ‘ Lo (L3} po— 0L 3
., AL
p— %
1) ¥ | aDbm
2, posd (MTA |—s SEETY
Y |
fae— . — i
* L] e
‘: ) ~ [ 'I. o0 3
-_— . [
ph— - |
conTaoy - EUTR e (]
ALapy | 100K
G —r el
HL DS “e ouITY
1 3 7 —— ApEoLVIR
T =——a
Ay - —
aoste mp—— [T Y
L — | L [ Y. ]
vana
Figure 1. Block Diagram - Figure 2. Pin Configuration
1
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FUNCTIONAL DESCRIPTION

genersl ' .

-we 8257 is & programmable, Direct Memory Acess {DMA]
gevice which, when coupled with a single B-bit lalch
provides B compiete four-channel DMA controller lor use in
meld microcomputer sysiems. After being initialized by
sottwirg, 1he BZ57 can translor a block of date. containing up
t~ 16 384 Dyles. betwesn memory and a panpheral gavice
airectly, withou! turther inlervention required of the CPU.
Jpon receving 8 DMA transfer request trom an anabled
oenpneral, the 8257:

1. Acguires control of the system bus,

2. Acknowledges thal requesting periphergl which is
connected 1o the highest pricrity channel.

3 Qutputs the least significant eight bits of the memory
address onto system addrass lines AgAy, Outputs the
most sighiticant eight bits of the memory address to the
§-bit Iatch via the ciata bus (the outputs of the latch
should drive agdress lines AgeAas), !rl\d
Genergies the appropriate memory and 1/O read/

‘write control ssgnats that cause the peripheral to
receve or deposil a dala byte diractly from or to the
agargssed location in memory. .

The 8257 will retain control of the system bus angd repeat

Ing 1ranster seQuUENCe, as tONQ As & paripheral maintaint ity

OnA reques! Thus, Lhe B2ST can transfer a block of dste

-

1o from @ mgh spoed peripheral {8 g, b secior ot dateona

toppy oisk) in.s8 single “burst” When the spacilied
number ol Gata byles have Deen lransierred. the 8237
acivates s Termunal Count {TC) output, informing the
CPU Inal the pperalion 13 complels,

The §257 otfers three dillerent modes o! operation:
11 DMA reng. which causes data to ba transterred from
memory 10 8 peripheral; (2) DMA wrile, which causes
cala to be ransierred from a peripneral 1o memory:
#na {3} DMA verily. which does not aciuaily involve the
transies of data. Whenan B257 channel is in the DMA verify
mode 1t will respond the same as described for transter
operaupons, except that no memory or WO resd/write
contrai signals wil be generated, thus preventing the
transter of oata. The 8257, however, willgain conirol ol the
trstem pus ang will acknowledge the peripheral’s DMA
fequest tor each DMA cycle. The paripheral can use these
4knowledge signais 10 enable an internal access of each
Dyte 0t & oata block in order 1o execute some veritication
procedure, such as the accumulation of a CRC (Cyelic
Redundancy Code) checkword For axample. s block of
DMA verity cyctes migh folow 8 biock of DMA read cycles
fmemory 16 peripheral) 10 allow the peripheral to verily s
newly acquired data

Block Dlsgram Descriplion
1. DMA Channels '

The B257 provides tour separaie DMA channels (labeled
CH-0 1o CH-3). Each channel includes wo sixteen-bit
registers. (1) 8 DMA address register, and {2} a termi-
nal count ragisier. Both regisiare must be initialized
before m channal is anabled. The DMA address register is
tosded with the addrens of the {rsl memary location to be
sccassed. Tha value losded in1o the low-0rder 14-tity of
the terminal count register specifies the number of DMA
cycles minus one belore the Terminal Count (TC) output
is activaled. For instance. a terminal count of 0 woutd
cause the TC output 10 be active 1n the first DMA cycle for
that channei. [n general, il N = the number of gesired DMA
cycles, load the vaiue N-1 into the low-order 14-bits of the
terminal count register. The most significant two bits of the
terminal counl register specity the type of DMA operation
for that channel,

T i 1] —— faa e
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[~ 1] p=— gaa 1
B g Y U SN Y| b
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Figure 3. 8257 Block Diagram Showing DMA
Channels
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PROGRAMMABLE INTERRUPT CONTROLLER

s IAPX 86, JAPX 80 Compatible a Individual Request Mask Capablilty
a MCS-80%, MCS-85% Compatible - » Single + 5V Supply (No Clocks) .

s Eight-Level Priority Controller u 28-Pin Dual-In-Line Package

s Expandable to 64 Levels s Available In EXPRESS

= Standard Temperature Range
. = Extended Temperature Range
The tnte!? B255A Programmable interrupt Controfler handles up 1o eight vectored priority interrupts for the CPU. It is

cascagable 1or up 10 64 veciored priarily Interrupls without additional circuitry. 1t is packaged in a 28-pin DIP, uses
NMOS technology and requires a single + 5V supply. Circuilry is static, raquiring no clock input.

The 8259A 15 designed to minimize the soltware and real time overhead in handling multi- Ievel priority interrupts. It has
several modes, parmitting optimization for a variety of aystem requiremants.

The B259A 18 lully upward compatible with the Intel” B259. Software originally written for the 8259 will operats the
9594 1n alt 8259 squivalent modes (MCS5-80/85, Non-Bultered, Edge Triggered).

» Programmable interrupt Modes

by L1}
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_]_W 1 ]ﬂ 6,04 slLH
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Lacreciente evolucion de las microcomputadoras hace
que ia 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 resolucion.

probado por nosotros, funcioné
en perfectas condiciones. Alerta-
mos, sinembargo, que este mon-
taje sélo esta indicado para los
técnicos experimentados en el
tema del video. -

Los problemas que pueden
surgir en montajes de esta natu-
raleza se presentan bajo las mas
variadas formas y solamente
quienes poseen las naturales
vivencing en tal sector disponen
de las habilidades necesarias
para solucionarlos.

Los circuitos de alta tension
poseen uncomportamientotipico
defuncionamiento, y exigen con-
ceplos practicos para la solucion
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-
<ién para evitar trastornos a los
lectores que no tengan la nece-
Sarla experiencia en el area.
Recomendamos a todos, porotra
parte, la lectura del articuld. que
€s muy diddctico,

Elmonitor de video puede con-
Siderarse el periférico de mayor
importancia en una microcom-
putadora, y muchas veces se le
confunde como parle Integrante
de la misma. Vamos entonces,
antes de prescntar su circuito, a

definir rapidamente sus caracte-

risticas de funcionamiento,
Toda informacién a ser inter-

cambiada entre el usuario y la

-micro debe estar dispuestaen la

forma “inteligible” por el hombre,
va sea en forma de caracteres,
simbolos ofiguras (graficos). Para
satisfacer esla condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para eslimuiar determina-
dos periféricos que trasladun es-
to informacidn al hombre, en
formas que €} reconozea. Las im-
presorus y las terminales de video
conslituyen ¢jemplos tipicos. En

el caso de las Impresoras, la in-

formacion digital, creada espe-
cialmente para esta [inalidad. se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo en el papel las
letras, simbolos y dibujos.

En los terminales de video, se

Hh
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-desarrolla un proceso bastante

semejante, peroconlaventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintas con tinta. ni papel. Todo el

proceso de impresién es elec-

tronico: el papel es sustiluido
por la pantalla de un cinescopio,
y el elemento “tinta”, por la luz
emitida resultante de la colisién
entre el haz elecirénico y la capa
de {6sforo que reviste interna-
mente la cara plana de la panta-
lla (figura 1). _

Los caracteres o graficos crea-
dos digitalmente por la micro-
computadora sontransformados
en una forma de senal (senal de
video), que va a “modular” el haz
electrénico en constante barrido
nor la pantalla del cinescopio, in-
formando cuales son los puntos
que deben ser {luminados (en-
cendidos) o no. .

iPero muchos de ustedes es-
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taran preguntando sl éste no es
exactamente ¢l proceso ejecutado
por la television! 8i, claro que si,
con algunas diferencias que tie-
nen como fin una mejor eficien-
cia. Veamos cuales son estas pe-
quenas diferencias.

Las senales de video provistas
por la computadora poseen ca-
racteristicas esenciaimente digi-
tales, o sea son solamente dos ni-
veles para detenminar el brﬂlo de

la pantalla:

- CERQ (apagade = ausencia
de brillo)

- UNO (encendldo = brillo
maximo)

Enoposicidéna las senales ana-
l6gicas que admilten infinitas to-
nalldades de gris, entre el brillo
midiximo y el negro (ligura 2],

Una segunda diferencia im-
portante reslde en Jo que definl-
mos como “resolucion”. Vea que.
a pesar de que una imagen de
televisidon nos parece continua,
estd en realidad constituida por
una secuencia de puntos. unos
al lado de otros. en la formacién
de una linea de video la imagen
es formada por la sucesién de li-
neas de vtdeo. Cuanto mayor sea
el nimero de puntos que forman
una linea de video, tanto mayor
serd la "resolucién” de esta ima-
gen. o sea, la misma se vuelve
mas nitida. -

En television, la resolucidén, o

T\l
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(A) - Senal de video digital

(B) - Sefial de videa analdgico

numero de puntos de una linea
de video, sufre limitaciones porel
propio sistema de transmision
de esas imagenes (lransmiisién
por radio frecuencia o RF), que
limita la mixima frecuencia de
video que se puede lransmitir,
dentro del sistema delinido para
un canal de television ({igura 3).
iEn las microcomputadoras,
esta limitacién deja de existlr,
con lo que se pueden lograr de-
{iniciones bastante mayores! Una
primera ventaja derivada de este
hecho, es que podemos colocar
en una linea de video un numero
mayor de caracteres (tipico= 80
caracteres o mas).
Unamicrocomputadora puede
incluir una etapa moduladora de
RF en su salida de video para
permillr que esta senial alimente
la entrada de antena de un re-

ceptor de TV convencional, y asi”

operarcomountierminal devideo,
naturalmente que con restric-
ciones. En primer lugar, deti-
vado solamente del proceso de
esla modulacién. agregamos ala
senal de video una buena dosis
innecesaria de ruido. Otro factor
perjudicial en estos casos son los
problemas derivados del proceso
de sintonia de la senal, que pue-
den muchas veces perturbar y
deseslabilizar la iImagen (interfe-
rencias par choques de senales).
Y por ultimo, la limitada resolu-
cion del receptor de TV, mas el
tratamienio analégico (etapa de
salida de video} de una senal di-
gital {de la microcomputadora),

coniribuyen a volver ia imagen
“nebulosa”, con poca definicién:

=

AMR,

BANDA DE LA SERAL OF vIDED
PARA TV .
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U
tanto para el texto como paralos -

- graficos {figura 4).

Por todos estos [aclores. el uso
de un monitor de video, disenado
especlalmente paraeltratamien-
to de senales digitales, es indis-
cutiblemente ventajoso para to-
dos los sistemas de microcom- .
putadoras.

Requisitos de un monitor
de alta resolucién

iS1 intentamos reproducir una
senal de audio de alta fidelidad -
(HI-FI) en un equipo de audio de
bajos recursos, €s evidente que
no obtendremos una reproduc-
cién de alta fidelidad! Un sistema
de audio de alla fidelidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en frecuencta) y “tamblén” por
cajas acusticas de buen desem-
pefo.

Algo analogo exlgc el video. La
sefial de video de alta resolucién
proporcionada por la microcom-
putadora, solamente serd repro-
ducida ala perfeccién enunequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
(respuesta en frecuencia y “tam-
bién" clnescopio con capacidad
parareproduccionesde altareso-
lucion). :

Resaltamos por lo tanto que
todos los integrantes de un sis-
tema de alta resoluclén deben
tener calificaciones compatiblcs
de calidad.
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El cinescopio

Un elemento de mucha impor-
tanciaenelsistema de reproduc-
clon de video es sin duda alguna
el “cinescopio” o tubo de rayos
catédicos. yaque tienela respon-
sabilidad final de dar una buena
imagen. Esta responsablilidad es
todavia mayor cuando exigimos
una resolucién por encima del
término medlo aceplado en tel-
evision. Vamos a analizar enton-
¢es cuales son los pre-requisitos
para obtlener una buena resolu-
clénenla pantalla del cinescoplo.

Como ya mencionamaos, una {-
magen se forma mediante el agru-
pamiento de puntos en secuen-
. cia. A cada uno de estos puntos
podemos llamarlo un “elemento
i detmagen”. Por consiguiente, sa-
' bemos que cuanto mayor sea el
; numero de elementos de imagen,
* mayor serd la resolucion de esta

imagen. '

En el trazado de una linea de
video. los diversos elementos de
imagen son yustapuestos uno a
contindaciéon 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
imagenquisiéramos colocar, tan-
to menores deberan ser los mis-
mos.

El tamafio de un elemento de
imagen es definido por el contor-
no de la emisién de luz que se

forma en la posicién de la coli-
si6n del haz electrénico con la
pantalia. Este contorno puede
ser conslderado aproximada-
mente como un pequetio circulo.
El tamano de este circulo va a
estar en proporcion directa con
el grosor del haz al chocar conla
pantalla. Cuanto mayor fuerg el
Erosor. mayor serd el circulo,
mayor sera elelemento de imagen
¥ por lo tanto se podra distingulr
un menor namero de elementos
de imagen en una linea de video.
En esta condicién, st intentamos
colocar un numero mayor de
puntos, los mismos inevitable-

mente se superpondran unoscon
olros, jproduciendo no mas pun-
tos definidos. sino borrones! Ahi
estd la causa de la baja resolu-
cion (figura 5).

El control del grosor del haz
electronicoal incidir sobre la pan-
talla del cinescopio esta bajo la
supervisién de la llamada “lente
electronica” en el canén del cines-
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 enfogue

mas concentrado sera el haz de-

electrones al chocar con la pan-
talla. y por lo tanto menor sera el
“punto” impreso,

Las lentes electrénicas en el
interior del cafiéon del cinescopio
estan formadas por campos elec-
trostaticos en una conflguracién
tal que obligan alos electrones a
converger al inlerior del haz. La
correctafocallzacion del haz scbre
la pantalla es obtenida por el
ajuste de la tension de allmen-
tacion de la rejilla de enfoque
del cinescopio.

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

Enfoque uniforme

Muy blen, obtenido un buen
enfoque del haz electrénico sobre

s | .
O FOCO UALD

O buen roco

SUEN ENFOQUE = HIAGEN MITIDA
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(PANTALLAY

la pantalla. gnuestro monitor de

video de alta resolucién ya estd

delineado...? jDesgracladamente
todavia no! Falta soluctonar un

problernita 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 deflexidn (posicidn del yugo) y
la pantalla, el haz recorre una

" distancia diferente en funcién de

su posicidn sobre la pantalla. En
otras palabras, para alcanzar los
bordes (cantos), el mismo debe
recorrer una distanciaimnayor que
la que recorre pard alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescoplos modernos, de
gran angulo de abertura (110
grados) (figura 7).

Losque trabajan con fotografia
saben que el correcto enfoque de
un objeto a 2 metros es diferente
del correcto enfoque de otro obje-
to a5 metros. El mismo problema
se puede trasladar al cinescopio:
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para alimentar los demas ele-
Mmentos del clnescopia y la etapa
de salida vertical (=25V).

Montaje

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

de cinescopio. La [uente de ali-
mentaclén, con excepcién del
transformador de fuerza, se
sltua enla propia placa base. Los
diseniosde estas dos placas apare-
cen en la figura 10.

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

mayores culdados, y para el mis-
mo elaboramos una secuencla
que {acllitara esa lareca.

Inicie el montaje por los com-
ponentesmenores(maslivianos),
redoblando su atencién cuando
sean del tipo “polarizado” como
por ejemplo capacitores elec-

Q4
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troliticos, diocdos y transistores.
Observe la indicaclén de su pola-
ridad en la placa y asegurese que
estd correcta antes de soldarlo.

Recuerde también colocar todos
los jJumpers necesarios.

Estos jumpersdeben ser trozos
de alambre 22 AWG (diametroen
mm 0,6438) rigido o Nexible,

S! 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 (diodo D5 alimentando el pin
4 del Fly-Back). La otra posicién
(diodo D5 alimentando el pin 5
del Fly-Back) permite la opera-
ciéneon [recuencia horizontalde
20kHz.

Para{acilitar la pruebade esta

~ placa principal, es conveniente

.

subdividirla en dos etapas basi-
cas: ladebajatensiony ladealta
tension (etapa de salida horizon-
tall. :

Montaje de 1a
primera etapa

En el montaje de esta primera
elapa, NO COLOQUE EN EL
CIRCUITQC LOS. SIGUIENTES
COMPONENTES: -

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

- eltransistor de salida hort-}

zontal (Q4)
- el CI-2 (salida vertical)
- la bobina de Iincaridnd



- eltransitor drive (Q3)

Por ser estos componentes
mayores y mas pesados, y dado
que no contribuyen a la prueba
de funcionamiento de esta pri-
mera etapa, elmunejodelaplaca
sin ellos se vuelve mas [aci, y al
mismo tiempo evita culquier tipo
de accidente (el nucleo del fly-
back y dec la bobina de linearidad
no deben sulririmpactos mecani-
cos. a ricsgo de partirse).

El disipador de aluminio (figu-
ra 11), soporle térmico de Q4
(salida horizontal), C1-2 (salida
vertical), y CI-3 (regulador de la
fuente). también pueden dejarse
de lado en esla primera ¢tapa, a
menos que usied opte porusarla
propia fuente de alimentacién del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
sivo de Lensién (6 a 12V). Los
transformadores T1 (drive) y T2
{foco dindmico) no entraran en
funcionamiento en esta primera
etapa, pero pueden montarse en
la placa. Atencién a la numera-
- ciéndelos pinsde estos transfor-
madores; evite colocarlos inver-
tidos (primario y secundario).

Primera prueba
de funcionamiento

Con la placa principal monta-
da {a excepclén de los compo-
nentes descritos mds arriba),
inspeccione lentamente el con-
Junto, en busca de irregularida-
des. controle la posicién de los
componentes, la polaridad de los
diodos y capacitores electroliti-
cos, y verifique si no existen cor-
tos accldentales provocados por
corrimientos de soldadura o ter-
minales doblados. Recuerde si no falta
ningunc de los jumpers. En caso de
duda, siga las conexiones con el esque-
ma eléctrico.

En esta primera prueba veriti-
caremos la correcta operacion
del oscilador horizontal (Ci-1), y
para ello, no hay necesldad de
colocar nd la plaqueta del cines-

copio ni el yugo de deflexién, niel
TRC. '

Coloque la placa montada y
revisada en el banco de trabajoy
aliméntela con una fuente auxl-
far de 12V. Es conveniente apli-
car latension de alimentacién en
modo creciente, menitorizando
con un osclloscopio la salida de
senal por el pin 11, La figura 12
muestira la forma de onda que
debera estar presente alli. Cual-
quier iregularidad, vuelva a ins-
peccicnar la placa. desconectan-
do la fuente de alimentacion. De-
be ser considerado normal un
pequeno calentamiento de este
circuito integrado (CI-1).

La resistencia R9, de 820 (1, 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-
cion) para efecto de control de
la Irecuencia (sincronismo). Es
convendente levantarlo en esta
primera etapa de prueba. para
evilar que bloquee el arranque,
unavez que la etapa de salida es-
ta inoperante. No es comtin que
aparezcan problemas en esta
prueba inicial. No es necesario
inyectar ninguna sefial de en-
trada. ' :

Estando todo en orden, veri-
fique también el ajuste de la fre-
cuencia horizontal R14, giriandolo
para un lado y el otro, observan-
do en el osciloscopio la vartacién
delairecuencia de lasenalde sa-
lida. manténgalo en la posicién
en que obtenga la frecuencia
horizonial correcta de 15,75kHz
(periodo de 63us). Mas tarde. se

2]
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debera retocar este ajuste.

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

Montaje de 1a
segunda etapa

Coloque ahora el resto de!l ma-
terial para completar el montaje
de la placa principal.

Al disipador de aluminio en-

formade“U" seacoplaraneliran-
sistor de salida horizontal {con
mica de aislamiento), el regulador
de la fuente de 12V y el CI de
salida vertical. Solamenteeltran-
sistor de saltda horizontal exige
aislar de su colector con la tierra
del disipador, .
Realice ahora el montaje de la
placa del cinescoplo. La disposi-

*¢ion de las terminales de los tran-

sistores esté esbozada en la figu-
ra 13. Atencién al soldar el soque
del cinescopio en la plaqucta.
En ¢l existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines-
coplo. Verifique su posiclén\para
que colncida con las conexiones
a los elementos del tubo. Una
buena referencia son los pins dt
filamento (3/4). Para localizarlos
en el tubo, puede usar un ohmi
metro y verificar ia baja resis
tencia entre ellos,
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Las conexiones entre lu pla-
ca del cinescopio y lu placa
base deberdn ser de una exten-
sién sufliciente para que concuer-
den con 1a disposicién mecar.ica
final. Estas conexiones son: la
rejitla de foco (pin 7). la rejilla au-
xiliar G2 (pin 6). la rejilla de con-

" trol G! o de brillo (pin 5), el cato-

do (pin 2). la terra (pin 4), fila-
mentoy +12V(pin3)yfinalmente
la alimentacion para el transis-
tor de salida de video +57V en la
ptaca. La ti¢rra de la placa
del cinescopio .deberd también

. serconectada alatierradelcines-

coplo (aquadac), como muestra
la figura 14,
Las conexiones del yugo tam-

., bién deberdn hacerse: bobinas
- deflectoras horizontales (dos a-

lambres) y bobinas deflectoras

" verticales {dos alambres). Observe

por la figura 15 la disposicién de
los terminales del yugo. En estas
conexiones, mantenga también
una extension suficiente confor-

. me se explicd anteriormente.

Por [in, la conexion del trans-
formador de alimentacién; 1a en-
trada alternada del secundario
de 18V del transformador va a
alimentar la placa principal, don-
de seri rectificada y filtrada.
yendo a alimentar el regulador
de 12V,

Prueba final

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

Y
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puede esperar, la probabilidad

de que ocurran problemas tam-
bién son mayores, y debemos
estar preparados para resolver-

. los. En este sentido elaboramos

unatabla con las principales for-
mas de onda en el circulto; para
que sirvan de referecla en su tra-
bajo (figura 16).

Consiga un osciloscopio y
una fuente de alimentacién
ajuslable paradar principloalos
trabajos finales.

Siempre recomendamos que
preferentemente se use unafuen-
te de alimentacién 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 cualquler irregularidad
en su conexiéon influjrd sobre
estas etapas. Revise con culdado
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
facilmente locallzar las bobinas
dedeflexiénvertical pueslasmis-
mas presentarin una resistencia
bastante superior (del orden de
12 ohm} comparada a la de las
bobinas deflectoras horizontales.
El bobinado de la deflexién vertl-
cal se hace sobre el nicleo de
ferrita del yugo, pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz 6
60Hz de la deflexién vertical. Ja-
mas conecle el circuito sinquela

conexion del yugo esté hecha.
b) Use un osciloscopio con
entrada para  hasta 300V,
La lectura de los pulsos
horizontales creados en el colec-
tor del transisior de salida hort-
zontal puede alcanzar de 250 a
300V de pico. Para clecluar.esta

. lectura el osciloscopio debe per-

mitir la entrada de tensiones de
este orden,

c) El chupun del cmc\coplo
conduce la "muy alta tension®
necesaria al anodo 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 1a lectura de esta MAT
(del orden de 13kV) ya sea con
voltimetro o con osclloscoplo.

d) Mucho cuidado al manipu-
lar el cinescopio. Su parte mas
delicada y frigll es el “cuello™.
Jamas cargue el cinescopio sola-
mente por este “cuello”. Sostén-
galo siempre por la cara exterior

R
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de 1n pantalla,

¢} Elinodo delcinescopio{cara
interna que reviste eltubo) forma
un capacitor con la faz externa
de grafito. Asegurese de que este
capacitoresté descargadoduran-
le la manipulacidn del cinesco-
pio. Puede produclirse su descar-
ga por un corto resistivo [10k)
entre el dinodoy el grafito o tierra
del tubo. Evite cortes desagra-
dablesy accidentes inesperados.

f) El comportamiento del ci-
nescoplo es muy semejante al de
una de las “viejas” valvulas.

. Elbrillo de la pantalla es el re-
sullado del! pasaje del haz de
electrones entre el catodo (emi-

, sot} y el dnodo (receptor). Porlo

' tanto, son condiciones esencia-

- les para tener el brillo de la pan-

-talla: fflamenlto callente, tensién
de aceleracion en el dnodo (MAT),
polarizacion adecuada en los
demas elernentos como el catoda,
rejilla de control. rejilla auxiliar

_y rejilla de toco. '

g) Como las fuentes auxillares
son gencradas por los secunda-
rios del “[ly-back” cualquier con-
sumo de estas fuentes que esté
por encima de lo normal (por e-
jemplo, cortocircuitos) se reflefa-
ra como dificultad de desempeno
del transistor de salida horizon-
tal, pues es &} quien provee toda
la energia de este sistema. La
etapa vertical es alimentada por
latensiénde +25V generadaenel
pin 5 del [ly-back. St por ejemplo
el CI-2 estuviera con un consu-
mo exagerado oencorto. eldrena-
Je de corriente de esta fuente
auxiliar bloqueara la salida hori-
zontal. .

h) Sl ocurriera algan tipo de

problema en la etapa horizontal,
es normal que las tensiones
auxiliares no se presenten en sus

valorescorreclos. Porlotanto,en -

estos casos, procure solucionar
el problema principal, y no tome
como referencia estas tensiones
auxiliares, que volveran a lo nor-

- -
-

mal encuantose I'CSUI:IVH la ano-
malia. :

Ajustes del monitor

Son necesarios los sigulentes
ajustes, después que el aparato
esté luncionando normalmente:

* Frecuencia horizontal: de-
termina la frecuencia libre del
oscilador horizontal que debe ser
igual o muycercanaalafrecuen-
clade uso.

Sin ninguna senal aplicadaala -

entrada de video, ajuste por R14
la frecuencia de 15.75kHz en la
sefial de salida det pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronia
de la imagen en la pantalia.
Si {uera necesario, se pueden
hacer pequenos retoques con la
imagen en la pantalla.

¢ Frecuencia vertical: - pro-
cedimiento tdéntico con relacién
al osciloscoplo vertical. Con una
‘imagen en la pantalla, ajuste
mediante R8 hasta conseguir su

Este circuito proporclona una

CIRCUITOS & INFORMACIONES

CONVERSOR
LUZ/FRECUENCIA

sefial de salida cuya frecuencia
depende de la intensidad de !a luz
quelinclde enunelemanto sensible,
en estg caso un LDR,

La forma de la onda obtenida

puedeserendientedesierra, como
pulses bien agudos, segun el elac-
trodo dettransistordedonde parta.
En el emisor del tiansistor unijun-
lura tenemos una forma de onda

X diente de sierra.y en |a base de B1

tenamos pulsos agudos de buena
intensidad,

El circuito es un oscllador de
relajacion donde la constanta de

L
- {(:

Cheanrpy

tiempo RC es variable, ya que R
representa la resislencia del LDR,
que ¢s funcldn de fa luz incidenta,

En Ia figura se. ve ¢l circuilo
simple qua pueda aliimentarse con
tensiones entre 6 y 12V.

La banda de trecuencias para el
circuito estd entre 100MHz y 5kHz
pero puede nodificarse cambi-
ando C1. Valores mayores dlsmi-
nuyen las frecuencias dela banda.

&l transistor  unijuntura acon-

sejado es el 2N2646 aunque

pueden probarse equivalontes,
Una aplicacion posibla de gslo

circuito esta en el desarrcllo de un

fotémetro digltal. o
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fijacion vertical.

‘e Altura vertical: ajustalaga-
nancia del camino vertical de
12 senal de deflexién, y por con-
siguiente, la altura de la Imagen
en la pantalla. Su ajuste puede
realizarse con una ifmagen que
liene todo el contorno de la pan-
talla (por ejemplo un patrén
blanco). Actie sobre el trimpot
hasta conseguir la altura desea-
da. En monitores de computa-
dora, se recomienda una allura
de 3/4 de la pantalla; o la prefe-
rencia del usuario,

» Control de brillo: e] trimpot
R24 ajusta la tension de polari-

zacion de la rejilla de control del
cinescopio, y por lo lanto deter-
mina el punto de corle para el
pasaje del haz de electrones. El
ajuste del brillo debe permitir
que solamente sean visibles las
letiras o puntos graficos de la
computadora, y no un fondo
claro.
" ®Ajuste de foco: como
el proplo nombre lo dice, oblen-
dra un punto 6ptimo de focali-
#acion del haz sobre la pantalla.
Use una imagen con bastanies
delalles graflicos para una mejor
apreciacion de esie ajusle,

. Ajuste de apngado el {irim-

pot R39 ajust = el limite de apa-
gado horizorz.z:l y vertical, o sea,

g4

paraqueclrer.omodelhaznosea

visible en la izntalla. Esle ajuste
se hace obse—-ando hasta quela
imagen per—anezca agradable,
sin sombras .z nubes, ysinlineas
de retraso v="ical. La sefial de
video debe ==r concclada a la
entrada.

¢ Gananciz de video: en Jun-
cion del nives de senal de video a

ser aplicado z. amplificadordela

placs del c:'.:-s.cupin, podrd ser
necesario su <tuir la resistencia
R45 que dez=rmina la ganancia
de la etapa. .

R14 - 10K (T, P)
R15.6k8 :
R16-820R
R17-220R."
R18 - SA6
R19 - 470R

~ TP =mini mmpo =
* ajusta Jagana cla de

Capacltores
CO1 -4, 7/16V (EL}’
C02- 104 /16V (EL)
C03- 22./16V (EL)

€07 S 10./16V (EL)
C08 - 680n/50V (CR,
C09 - 1001/16V (EL
C10 - 1n8/50V (CR) -
. C11-2201/16V (EL)"
C13- 47n/250V (PL) "
C14-2n2/100V {ST) =
C15 - 1000/16V(EL)

LISTA DE MA TEHIALES

p1,D2- BAV21:

C16 - 1000250V (PL)

C27 - 100./100V(EL)’

€30 - 33n/250VOP (PL)

- C31-1000./16V (EL) -
€32 - 6u8/16V (EL). -

" £33 - 1001/25V (EL) .

' C36 - 22r/250V (PL)
. C37 - 2200,/25V (EL)

03 D5 a D9 - BYVI5C.
D4 - BY206 ¢ BY448 -
D10 - BAX12: - -
D11 - zener 6V2 -

D12 puente rectmca-

(31 ) Philips 131
'336 GH/B, unidad -
defiectora (yoke) .
Phikps 3106 108 6777, - .
transformador salida- “.:
.. horizontal (fly-back) - -

~ Philips 3106 108 3167,

bobina de linealidad
Phifips 3106 108 2660, .
transtormador drive

' transformadorde: ..
.- fuerza con secundario ;"
© de 18V, cordonde i ¢
tuerza, placa de cir-
cuito Impreso base, .

plaqueta de
c!nescapio, etc
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1BM Personal Computer
Drive Diagnostic Program

Version 1.09
Lopyright Dysan Corp. 1983

A. Automatic Drive Tests

B. HManual Drive Tests

C. Dickette Utilities

Enter command (A - C):

“Drt A Trk: @ Sides @ Rtrys: @ Seekr 6 Settle: 1S DS Sound
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. UNIDADES DE DISCO

B

Enter Drive number (A - D}: R

Enter Seek Time
{2, 4, 4, B, ... 32 msecs,)!

Enter Head Bettle Time - (2 to 50 msecs,):
Enter Retries (9 to 20):

‘Gingle / Double Sided (S/D):

Sound - Yes/No (Y/N):

i Dre A Trk: @ Gide: 8 Rirys: @ Geek: &  Settle: 15 0§ Sound

Emﬂm
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| UNIDADES DE DISCO

; Automatic Tests
|

| Side 8 Side 1 ;

| — —_— ,

1 . R

]l RPH. SM , ’ﬂ
- : 0

]i Centering: Track 21 . - ak ok

| : :

| Radial: Track 6 : 13 #3 [+8) -13 +13 [+4]

i 16 , ~13 #3 [+ -13 +13 [+

i 39 S13 M3 M) . -13 413 [4)

I Aziouth: Track 34 ~42 42 42 W2

"MWMan s+ Drive PASSED ALl Tests e#e

Frass S Key - Stop Test at End of Current Pass
Press Esc - - Exit to Autosatic Test Menu
Press P Key - Print Screen

Press fny Dther Key to Restart Test

0 DA Tk 34 Sider! Rtrys: 8 Seck: 6 Sebtler I5 DS Sound

| 5151515]
HEHEEEE

|S15151 5151
SEES
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UNIDADES DE DISCO

el

Manual Test Menu

% B,
*C,
¥ D,
+E,

6.
H.

Setup Drive

RPM

Diskette Centering
Radial Alignment
Azimuth Alignment
Hysteresis
Accordion Seek

Random Seek & Read

Random Seek, Read & Write
Track Seek

Alternate Track Seek

Last Disk Errpor Status
Select Side @

Select Side |

Main Menu

|
|
)
!
|
|
f ¥F.
|
|
|

=

Enter command (R -~ 2):

Dri R Trks 8 Sider #  Rirys: @

Sesk: & Settle: 13 D5

Sound

=
i)

SEEHSEEEE RS EESEE

ink

==
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Radial Alignment

. Pway

It

Spindle-

Toward

) 131211 1698746 -8-5789101) 1213 [+]

Bk

K|

i Press Esc - Exit To Menu
Press Any Key - Restart Test

LDr: A Trks 19 Side: § Rtrys: 6 Seek: &  Settle: 15 DS Sound

o i {751
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A:Keyboard -pin connector

5
I
d

[N DIN Connector B:Main board|5-pin connector

SIGNAL

-———-— . —— —— - -

+Keyboard Clock

rKeyboard Data

A

|
~Keyboard Reset

ﬁmﬁgmﬁﬁmﬁmmw' :
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ARG R 22 AR 5
B e e e S e A R e P e R R e I et

'PORTS PINS-OUT -
'SERIAL PORT (J1, J2)

\

. Pin Signal Pin Signal

| 1 Carrier Detect | 6 Data Se@ Ready

. 2 Received Data 7 Requst to Send
3 Transmitted Data 8  Clear to Send

!| 4 Data Terminal Ready . 9 Ring Indicator

| Signal Ground 10 f

|

-k

P '
MOUSE PORT (J5) |

\GAME PORT (13)

[P T sgna | Pin_ Signal . Pin  Signal | ,
A pob | 9 S |
13 XB 2 D4 T 0 D5
i YA , 3 Do : 11 D2 . ]

: :: o4 Ground ; : 12 Ground

? M8 L Ground _ 13 D3

8 RB 6 DI 14 _

9 GROUND 7 D5 P ?;V

8
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Senales de Video

AT STANDARD TTL LEVELS
H Ground ] r‘ .
E . . Ground ' 2 '
I | . ]' RGB 1 Red 3! COLOR
| hf&:g& Grean . | GRAPHICS
§ f - — ADAPTER
5
“ Intensity &
| Resoarved >
Composite Video Signal i PR
. Horizonal Driva 8
Vartical Drive - 9
[n| ; — —_
g L
mpasi idaa Bign COLOR
| ViDEQ |e—mEttm e Tt L GRAPHICS
ITOR| . Chassis Ground 2 COMPOSITE
4 MONITOR| - PHONE JACK
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o Interface Disco Duro
: L i S — S
riARDDlSK DRIVE INTERFACE (J7)
Pin Signal Pin Signal IJ
I Resed 2 Ground ‘ N
3 D7 4 D8 | :
S D6 6 D9 ,_
7 DS ' 8 DIO —
9 b4 10 DIt e
11 D3 o : 12 DI2 .
13 D2 | 14 D13 '
15 D1 16 Di4 0
17 DO |18 DIs g
19 Ground ; 20 Un use;d
21 Unsied 22 Ground b
23 oW ' T B Grour;d -
25 IOR , 26 Ground B
27 1OCHRDY ‘ 28 ALE ' 8.
29 Unsed = 30  Ground
30 IRQBUS | 32 Jocsié o
33 Al o 34 Unsued j
'35 AD 36 A2 | 3
37 Cso 38 CS! -
39 SLVAGT: - | 40 Ground

This Card is produced by auto-equipment. If thege is any problem,

vou can send i to us,
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Interface Unidades de Dﬁ'scd Fle:«’ci'ﬁle | o

‘ HOST SYSTEM

HIGH DENSITY SELECT J
2
]
< )
s s
ANDEX/SECTOR .
-MOTOR ENABLE 3 - ?
-DRIVE SELECT 0 2 *
-DRIVE SELECT 1 "
-MOTOR ENABLE 0 13
o e [ -DIRECTION SELECT - et s
-STEP o ”
WRITE DATA - .9
WHRITE ENABLE " n
TRAGCK 00 e b
WRITE PROTECT » 28
FRAME GND “READ DATA 27 . I
-HEADT SELECT 12 _
-DISKETTE CHANGE » t
e - - = T—— " o 34 | 1 TR - a
TSVbC . NF] -
r
“12VDC . 3
2
: ] )|
LOGIC . ' FRAME LOGIC ! -
’ w0 S
GND GROUND GND
/]

" INTERFACE CONNECTIONS
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Description Pin Na.
NC 1
omr wemeee s F Transmitted Data SRR bl ettt
Received Daty 3
PERIPHERAL Request to Send 4
: Clear to Send 5 | RS232 PORT
Data Set Ready I
Signal Ground 7
Carricr Deteat 8
NC 9
NC 10
NC 11
I T ) I
NC 13
NC 14
NC 15
NC 16
NC 17
NC 18
NC 19,
Duta Terming! Ready 20!

NC

Ring Indicatos 22
NC 23
NC 24




System System Board Type
Board
Total Switch PC PCXT
Memocy | Settings 16K-68K 64K-256K 64K-256K
& Adapter
Switch Sets 12345678 12345678 12345678
Swilch 1 e § Al HIA N/A
gk Switch 2 11 N NIA
Sey 1 N/A M/A
Switch 1 "“"" “uﬂﬂ u“uu
128K 1 switen2 Ty ] i /A
Set 3 N/A N/A
Switch 1 atd § Rl NIA N7A
160K Swaich 2 NI N7A NIA
Pl Set .8 _ A N/A
o Switch1 ﬁ‘llittt ﬂlittit' tt'lqott
192K | swicnz | TEITTALL ] ITETTILL N/A
- 7 NA N
Swilch 1 ] § bl N/A N/A
1224k swich2: . | LTLITLLE N/A N/A
Set S N/A N/A
Swaich 1 tall;l-'t : gq.lltco* till*&i*
256K Switch 2 tn | il N/A
Set 11 - N/A N/A
Switch 1 -cll--;g . -“11‘““ ttlltiti
288K . . N i .
Switch 2 L oLl N/A
T " Sat R} 2 2

(Part2ofd}  ©

H

Switches (I'C. XT, Portable 1)

Enhanced Graphics Adapter (EGA)

Warning:  Damage to the graphics adapter, the Jisplay. or hoth
may result if thesc jumpers are not in the correct position,

Typo of Display - "
18M Color Disptay or . . -
_ IBR Monochrome Disptay 2and and
18M Enhanced Color Desplay Yand2 Tand D

T

Switches (PC. XY, Partable POY 23
N\
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25 PIN Connector

346 PIN Connector

PIN SIGNAL PIN SIGNAL
1 STROBE 4 STROBE
2 DATA 4 2 D+.TA 1
3 DATA 2 ) Y
4 DATA 3 4 /A 3
5 DATA 4 5 DATA 4
6 TI'DATAST T T8 T I DATAS
7 DATA 6 7 DATA &
8 - DATA 7 8 DATA 7
9. DATA 8 9 DATA 8
10 ACK 10 ACK
11 BUSY 1" BUSY
—.12 __ | PAPER, 12 PAPER |
13 + SELECT 13 +SELECT
14 -AUTO FEED 14 -AUTO FEED
XT X7
15 -ERROR _ 32 -ERROR
16 ANIT 34 -INIT (PRIME)
18-25 GND GND

15.17, 19-30
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Eevised Edition (March 19361 FQ{!Q"}‘ l C():iiltlII!!iQ 1 ii 08 (“"”‘n ”‘i‘ LA
The following parazraph docy no apph 1 the l_'hi.h-d Kingdnm ar any comtry

T . terference Stateinent
where soch provivions are incondstent with local lan: INTERNATIONAL Ra(lio ‘4 rcqll e""y ll] ¢ er| crt‘lkc = ‘ A ‘ viie
BUSENESS MACHINES CORPORATYON PROVIDES TUIS PURLICATION ’
CAS ST WEVYHOUT WARRANTY O ANY KIND_EITHER EXPRESS OR
IMPLIED, INCLUDING, DU SOT EIUTED O, THE IMPLIED
WARRANNIES OF MERCHANVARIUTY UR FITNUESS FOR A
PARTICULAR PURPOSE. Some <tmies dis nen aftow disclaimer of express or
implicd watrantics in certain ransactims, therefore, this tatement may not
apply Lo vou. .

Warning: The cquipment described hercin l_m': heen certified to
comply with the limits for 2 Class I computing du\'t-cc_ pursuant
to Subpart 3 of Part 15 of the FCC ru!_u:t. Only periphorpiy -
(computer input foutpul devices. lerminals prinfers, cte.) certified

. ] N to comply witli the Class B fimits may by attached ‘r",thf:

Thix puhlicnliun.cnl:lid inchude technieal inaccuracies of typorraphical crrors. 3 C')mi‘“ic; Operation with nan-certificd pevipherals i litehs 1o
Changes are perissdically madde 1 the information herein: these changes will be A i VTV recoi H peripherals

H H A . ek P ault i interference (o rodio and T recopen penp . .
incorparated in aew cditions of the publication. 13N may make improvements resust in - . imment, i i< sueeestod Lo
and /e chanpes in the prosloet{s) amk.'or the propram(s) described in this not offered hy 1IBM are used with the couipment. . '

Pt atsy s use shiclded grounded cables with in-line Tilrereal necessary,

Tt is possilde that this poblic

ey toay centum reference th, ar information . CALITION
about, I prodocis (nnchines aod programs), propraocuning, or services that . et : . .

i i . : i a arounded pluy for
are wit ansouneed in your countiy, Such references or infformation must ot be The products described herein are cqlllp.l'("’ ‘-““.l J-’:.' ! '.P( :
construed o mean that TRM intemb 1o annownee such IRM products, . the user's safety, U ixto he veed in conjimction =it a properiy
PEOLTAMIMINE. OF SCTVICUS in viur cotmtry, ‘ grmimlcd receptacle (o avoid clectrical shock,

Products are not stocked qt (e address below, fleguests for copies of this
publication axed for technical information about THM Personal Computer
products showkd e ghide 1o vonr suthodized I Personal Compoter dealer,
M Product Center, o yeur IIRM Moebetinge Reprosentalive, M 3
Safety Inspection Guide
The fullewing parageaph applics ealy o the United Szates sml Puerto Rico: A
Reader's Commient Form is proaided at the back of 1his pobfication. IF the form _
has been removed, address comanents o TRA Corporstion, Personal

1”‘:’
¥
A
[ aud
(. ) )

1

. . . . reiche ic s fel ves in i 1fving
Computer. PO Box 1328 ltnca Katon, Florida 13429-1328. $8M may usc The intent of this ﬂ‘lﬁl‘c'_"_mn ruide l.S "" :'““q._\."lil!n I;:(;:.wi‘;nf:
or distribute any of the information you supply in any way it betieves - potentially unsale conditions on lhkSL- procducts. . -c L ed .t \

. appropriate withoul incurring any ehligations whatever. as it was designed and built, had required safety items msllu ra ke

" injury is puide
.- . . -1 uscrs and service personncel {roam injury. This g
@ Copyright Tnternational Business Machines Corporation 1981, 1996 protect use pe

addresses only those items. However. gand judgment <hm{|(l he
uscd to identify potentiat salety hazards not covered by this
inspection puide. .

If any unsale conditions are present, a determination must be
made on hnw scrious the apparent bazard conid e and whether
.you can continue without {irst correcting the problem,

Consider these conditions and the safety hazards they present:

.
@ @ « [Clectrical hazards, especially primary power: primary vohage o
on the Trame can cause serivus-or falal ulcclric:ﬂ.clm_ck_ -
' « Explosive hazards, a damaged CRT face o bulping capacilor
can cause ‘scrinus injury. . g

‘ i



Mechanical hazards, loose or missing hardware can cause
serious injury.

" This safety inspection guide consists of a serics of sicps preseated

“ina cheeklist, Begin the cheeks with thu power off and the power

cord removed frnm the cleetrical vutlet.

We recommend all non-1BM devices and attachments be removed @

from the unit belore you conduct the safety inspection,

Reference Literature:

Gride to Operations manua.
Any applicable safety publications,

Check exterior covers for damage (loose, broken, or sharp
cdpes).

Power ofl the system,

‘Disconnect the pawer cond from the

clectrical outlet.

Check the power cord for the following:

a.

h.

[\

A third-wire ground connector in good condition. Use a
meter to measure third-wire ground connnuﬂy for 0.t
ohm or less between the external ground pin and the
framc ground.

The cord set should be the appropriate molded tvpe as
specificd in the pars catabop of this manual,
Insulation mast nnt be Traved or worn.

Remove the back panct from the system unit Gf applicablc).

Remove the cover mounting screws. and remove the cover.,

Check For any obvious non- 1M alterations. Use pood
judgement as to the safely of any non-1BM alterations.

Check inside the unit for any obvious unsafe conditions, such
as: metal filings, conlamination, water or other liquids, or
sipns of fm or smoke dam: ape. '

Check for waorn, fraved, or pinched cables, Ensure the
Cele specificd onibe soltase tag, or swited position {back

L1

el of the maching} matches the volioge of the poee

receplicle,
reeeptacle.

a

h.

If in doubt, verify the voltige W the power

"LExamine the power supply and verily the following:

Nonremovable fastencers in the power-supply cover have
not heen removed or tampered with,

The grommet is installed where the internal power calles
come throagh the frame of the power supply,

Check for the Tollowing fahels on all systems:

“Caution: Hazardous Aren, Do Net Remove This Cover.
Traincd Service I"u-pio. Only. No \cr\lu‘.nh!c :
Components Inside™

or - -
A DANGER

Do not open.

!Iaranlnuc voltage inside,

@ % LE. In svstems using a battery, check for the fn“m\ ing Taheh:

/

® © .

T
- A BATTERY CAUTION

"RATTERY WARNING: Do not dispose of hattery wnit
in [ire or watér, Sce instruction for disposal in the hattery
installation inviructions.” -

-

Replace only with P/N YXXYVCVN, Use of a difTerent,
hattery could result in ignition or cxr{losion of hattery.
Order replacement from VBM authorized dealer.

. Visually check the condition of the battery Gf applicable) and
cnsutre the battery has o

wifety hazard Iabel attached. -

Machines manufactured May 1986 or fater, weiphing in excess
of 18 K.
svslem unit,

{414 1bs), must be | -!hClLd with the weight of the o

Vr;G




How to Use this Maintenance Library

This Hardware Maintenance library consists of three major

. diagnostic 1ools; a two-part set of diagnostic manuals and

Advanced Diagnostics diskeltes.

The Hardware Maintenance Reference manual describes diagnostic
procedurcs and their usc, field replaceable unit (FRU) removal
and replacement procedures, and provides pencral information
ahout the systems: Once the reader has become familiar with its
content, the Hardware Maintenance Reference manual is no longer
required on each scrvice call. It can be kept in a convenient place
and uscd as necded.

The IHardware Maintenance Service manual contains alt necessary
information to diagnose a failing system. Maintenance analysis
procedures (MAPS). jumper positions, switch scttings, and the
parls calalog are in this nanu,

A .

Additional options' may require updates to the manuals. The
Hardware Maintenance Reference manual provides an arca in the -
back of the manual 1o file the updates. Each section of the
Hardware Maintenance Service manual (with the exceplion of the
MAPs) has a designated upidate arca. The MAPs arc sequenced
by numbecr and can be updated accordingly. :

. The Advanced Diagnostics disketic is dcsigned to be used with

the MAPs 10: | :
« ‘Test each area of the system'

+ TIsolate problems to specific arcas of the system through the
. usc of error codes

« Verily correct installation and operation of the system.

Other functions of the Advanced Diagnostics diskette are
described in the Hardware Maintenance Reference manual.

Vi

®

@

@

Preface

This manual provides the information necded to diagnosc and
repair 1BM Personal Computer products. Readers should have
reccived training on 1BM Personal Computer pr?ducls a.n-d be
familiar with the Triplett Model 310 Multimeler” of cquiv alent.
epecifie

The manaal is divided into two major catcgorics: s}'sicl‘T!_ .

information and Personal Computer f amily diagno<: .

The system specific information is identificd by "=«
and organized as follows:

“GTART" is the entry point for all diapnostic procecdures.

"JUMPERS AND SWITCH SETTINGS" con}ains jumper
positions and switch settings .lor the svstem unit and

supported options.

* *pARTS CATALOG" contains illustrations, and past numbues
of ficld replaccable units (FRUs).

Step-by-step instructions to isolate failing FRUs arc located in the

*DIAGNOSTIC MAPs” section.

1 repair i i d in the Hardware
Related repair information can be foun J in | & . ]
Maintenance Reference manual. Operating instructions arc in the
Guide to Operations manval. Detailed hardwarc and interface
information is in the Techuical Reference manual.

The term "Reference manual” as used in this manual. refers 1o
the Hardware Maintenance Reference manual. . o

YGOT ¢

'  Manufactured by the Tripleu Carporation, Bluffion, Ohin 33817



START — PC, XT, and Portable PC

Place the hard-tab page fabeled "START — PC. XT, and
Portable PC” in place of this page, then discard this page.

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

Thix is the entry point for maintenance analysis procedures
(MAPs). The MAPs will help you determine the [dllll‘l[_ ficld
replaccable unit {FRU)L

@ The Advanced Diagnostics program is intenrded (0 test onfy IRN

products. Non-IRM products, protatype cards, and modificd
options can give false crrors and invalid sustem responses

All valtages in the MAPS are positive unfess otherwise specified.
ALY

Before vou begin:

Power off the svsten.

Fosure all connectors are installed correctly,
Ensure all jumpers and switchics are set correctly.

el

Note:  Ensure the Portable Personal Compulter
115,230 Vac selector switch is set for the voltaee
available at the outlet,

insert the Advanced Diagnostics diskelie in(n drve AL
- Powcr.on the system )

1S THE, POWFER SUPPLY FAN RUNNING?
Yes No
I
002 .
Go to Step 045 in this M/\P

ons
- Listen carelully for any audio responses dunn" the power-en
scll 1est (POST).
' 3
DID YOU HTEAR ONE SHORT liFH’ AT THE END OF 111

POST?
Yesw  No

l {Step (04 continues)

Start (PC, XT, Portable PO e




004 :
Go to Step 006 in this MAP,

a0s
Go to Step 010G in this MAP.

006 :
{From Step 004 in this MAP)
DID THE MESSAGE (RESUME = "FI" KEY) APPEAR ON
THE SCREEN? :
Yes Neo
|
007 ) '
Go to Step 052 in this MAP,

008

- Make a note of any error mussagces on the screen.
- Press the FI key to continyg.

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

|
009
Go to "MAP 0300: Kevboard Start."

010
{From Step 005 in this MAP)

DOES THE ADYVANCED DIAGNOSTICS MENU APPEAR?
. Yes No

I
011 -
Go to Step 053 in this MAP.

012 A :
- Select 0 (SYSTEM CHECKOUT).

Note: Depending upon the options installed in the
system, questions about atiached devices may appear
on the screen. Press Y or N as required, then Enter.

{Step 012 continues)

(-2
:

Start (PC, XT, Partable PCY

o

012 (continued)
DOES THE INSTALLED DEVICES MENU APPEAR?
Yes No

|

013

Go to Step 037 in this MAP.

014
- Compare the list to the options installed intide the system,

Note:  The Installed Devices list displays only those

devices supported hy this manual. 11 a device is missing
: from the list and is not supported by this manual, press

Y (1S THE INSTALLED DEVICES LIST CORRFECT?Y)

then Enter to continue the diagnostic tests. Goto

Step 025 in this MAP.

NOES THE INSTALLED DEVICES LIST CORRECTLY .

IDENTIFY THE DEVICES INSTALLED INSIDE THE

SYSTEM?

Yes No
-

015 - . :

Go to Step 017 in this MAP.

ol6

Go o Step 025 in this MAP.

017
{From Step 015 in this MAP)

Follow the instructions on the screen and aticmpt 1o correct the

Installed Devices list.

Note:  A'199 error indicates you answered "No™ to the
question about the Installed Devices st Disregard the
Crror. :

COULD YOU CORRECT THE INSTALLED DEVICES LIST?

Yes No
| Lo
| (Step 018 continues)

=0T

>

-~ Start (PC. XT. Portable PC) 0O00-3

Y
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018 .
l Go to Sicp 020 in this MAP.

"9
Go to Step 025 in this MAP.

020 -

(From Step 01X in this MAP)

IS THE OPTION MISSING FROM THE INSTALLED
DEVICES LIST?
Yex  Ne

021
Press Y (1S THE INSTALLED DEVICES LIST
CORRECT?) then Enier (o continue the diagnostic tests.
Go 10 Step 025 in this MAP,

022 .

- Make sure alf switches and jumpers are set correctly for the

missing option. Be sure 10 cheek the system board switches as

well ax the option’s switches and jumper positions.

ARE THE SWITCHES AND JUMPERS SET CORRECTLY?

Yes  No
-

013 ‘

Reset any tncorrect jumper or switch scttings. Go to Step

0014 in this MAP (o verily system operation.

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

Naote: [ you are unable to lind thc MAP that
corrcsponds to the device, you have an IBM device with its
own service manual or a device not supported by 1IBM
diagnostic tests,

KHXE-3 Start (IPC, XT, Portable "C)

@ o

® C

025 '

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

- Foltow the instructions on the screen to run the tests nn all
devicer. Use the {RUN TESTS MULTIPLE TIMES) option.

DID YOU RECEIVE AN ERROR MESSAGE?
Yes No

026
Go 10 Step 028 in this MAP,

027

Gio 1o the MAP indicated by the crrar code. For cxample. if you
reccive the error cade TXX, go 1o "MAP 0700: Math
Copracessor.”

Nate:  If you arc unable to find the MAP that
correspands (o vour error eode vou have an IRM device
with its own service manual or a device not supported by
IBM diagnostic tests.

02y
{From Step 026 in this MAP) -
DID THE SYSTEM CHECKOUT MENU APHEAR AT THFE

- END OF TESTING?

Yes No
|

029 .
Go to "MAP 0020: Power Start.’

0310
DID YOU NOTICE ANY FAILURE SYMPTOMS?
Yes Neo

|

ox

Goto Step 033 in this MAP,

G312
Go 1o Step 053 in this MAP.

ViOT

Start (PC, XT, Pustable PCY DO0G.S
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033 lo : 037 oo
{From Step 031 in this MAP) Sa o™ (From Suep 013 in this MAD)

DD THE, CUSTOMER PROVIDE A SYMPTOM? DID YOU RECEIVE AN FRROR MESSAGE INDICATING A
Yes No . DISKETTE READ ERROR?
bo- S . ) Yes No
0l - i
Go to Step 036 in this MAP., . 138 ,
G Lo Step 010 in this MAP.
035
Go 10 the MAP for the suspected failing device. R e
- ) G ta “NAP 0606 Diskette Drive Siart.
036 h ' ’ ' g
(From Step 034 in this MAT) 040 12 i i< MAP)
The Advanced Dingnostic tests have linished without delcctm an {¥rom Step 03N in this M/ .
crror. Eneste _ gan . 1S A MATH COPROCESSOR INSTALLED IN TIFE SYSTIEA
. Yes  Na
= Il you arc still expericncing n problem: . ' I
. N4y ‘ )
] ~  Check all switch scttings, ' : : Gor to TMAP 0300: Kevboard Stae ™
; ~ Check all jumper positions. o 042
T , - Power off the system and remove the math coprocessor,
1 —  Check all cahles and connectors for proper instatlation, @ - Power on the system. .
] : ey _ Scheet 0 (SYSTEM CHECKOUT. :
— Run the Advanced Diagnostic tests on all deviees., Use _ . e
4 the (RUN TESTS ONE TIME) aption, I vou receive an DOES THE INSTALLED DEVICES MENU APPEAR?
E error, g0 to the MAP indicatcd by by the emmor code. For Yes No ’
p example, if vou receive the vrror code 7TXX. go to "MAP _ i
| 0700: Math Coprocessor.™ PR
1 - .
. ' Reinstal the math ¢oprocessor. then go to "MAP (304
« 1If you are expericncing a prnhlcm with a E!cvicc not supported HKevhoard Start.”
by this manual, refer to that device's service manual for .
i special testing instructions.  p4d
| . - Replace the math coprocessor and the RORK processor. 1 that
] « Il you suspeet an intermittent problem, start an error log. If doces not correct the prablem, replace the system hoard.
) you need instructions, refer (o the Reference manual, ’ '
!
3
E
}
| - =
. ym
i s 4
SENALA Start (PC, XT, Porable PCY ~~ ' Start {PC,NT, Purtable PO 000




045 :

{(From Step 002 in this MAP) )

IS THE POWER CORD PLUGGED INTO A FUNCTIONING,
PROPERLY GROUNDED ELECTRICAL OUTLET?

Yes No . -

046 ‘
- Attach the system to a lunctioning. properly grounided @ @

clectrical outlet. Return to Step 001 in this MAP 10
verify system operation.

047

- Power ofl the system.

- Disconncet the power cord from the clectrical outlet then from
the system unil,

- Check the system unil power cord lor continuity.

DOES THE POWER CORD VAYE CONTINUITY?
Yes No

I

048 _ . ,

Replace the power cord,

049 :

- Reconnect the power cord.

- Power on the system.

- Check for a voltage of 2.4 10 5.2 Vdc between pins [ and §
(pround) at the svstem board power supply connector,
Figure L.

AT
e

r¥2

e

/'L

Fere 1. System Board Power Conpecless

G008 Start (PC. XT. Portable 1PC)

J o

049 (continucd) o
IS THE VOLTAGF. L4 T0O 5.2 VDC BETWEEN

PINS § AND 587

Yes No
|
050 ° | )
Go to "TNMAP ON20: Power Start.

0s1 .
Replace the power supply.

Start (°C, X1, Partable PCY

veoT
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052 053
(From Step 007 in this MAP) (From Steps 011 and 032 in this MAP)
Refer 1o the following lizure and go to the MAP indicated or lake Refer to the lollowing ligure and g0 1o the MAP indicated or ake
the action described. ) " (he action described.
Nol_c: If you rcecived an crror message and incorrect ot Note: 1f vou received an error message and incorrect
audio response, use the error message as the POST Error . ; audio response, use the error message as the symptom.
Symptlom,
Symptom: Action;
POSY Error Symptom: Action: Incorrect Memory Size Displayed ... ... ... MAP 0200. Memory Start
No Beep and:
tncorrect Colors on Display .. ... ... Go 10 512D 054 m ths LPAP
Blank Display .................. MAP 0020 Power Start ’
Unreadable D|5pl1y ____________ MAR 0020 Pawer Start No High Intensityon Display. . . ....... ..... .Gn10512n 054 in thg 20a0
Blinking Cursor. ._..*. ... ..., MAP G020 Power Stan
Pamy Chack MPssaqe ......... MAP 0200 Memory Start Missing. Breken of Incorrect Characters
IXXErrOr ... MAP 011H); Systom Board Starnt . on Display .. .. . e e e G0 10 Step (054 in thg BAAT
Machine Functioning
Properly ._................... MI\P 0020: Power Start ' Distoded Image onDisplay .. ... ............... Goto Step 054 in thes FALE
t Longand 1 ShertBeep . ..., ... Beplace System Board . BaskDisolay ... G to Step 054 in this h1AP
1 Long and 2 Short Beeps. ... ... Go to Step 054 in this MAP Unreadable Display.............. RO Go 1o S1ep 052 m this AP
1 Long and 3 Shorl Beeps ........ Goto Step054 in this MAP FlaghingCursor Onty. .. ... ... ... ... .. .. Goto Step 057 in this LALD
2 Short Beeps and. . ' BASIC SCreen ADDEArs ...................... .. MAP 0600 Diskette Drive Start
Blank or Unreadable - - @ @ Loads Program from Fixed Disk ... ... ..., .. MAF 0600: Diskette Driva S1an
i . Go 10 S1ep 054 in this MAP . !
J o~ Disk Bool Faiture .. ........... ... e .. MAP 0500: Diskeite Drive S1a-t
Go o Slep 054 In this MAP )
WMAP 0100: System Board Start Loads Program trom Remote Station. ., .....__.. MAS 0B00, Diskette Drve Stan
MAP 0200 Mrmory Siarl :
MAP 0200: Memory Start PARITY CHECK EmOr ... ..o, o MAP 0200 Memory Stant
+e-e ]  MAP 0300: Keyboard Start
, XX301 Error . cevoov.. MAP O300: Keyboard Start Keyboard Problem ... ... MAP 0300. Keyboard Start
BOVEmor ... ..., MAP 0600: Diskette Drive Start
VIXXEmOr. ... ... MAP 1700; Fixed Disk Drive Stant Cannot Finigh Diagnostic Tes1s ................. MAP 0020. Power Stan
CAOXX Error. L. MAP 3000 PC Network
JIXXError. ., .. MAP 3100: Alt. PC Network Printer Problems .. ... ... ... ...l Refer to the Servce tManyal 1or
C8000 ROMError.............. Replace Fixed Disk Drive Adapter tre Printer
CCOOO ROMEsror ., ... __ MAP 3000: PC Network ’
ROMEmOr.....ooveiiiinnn. Replace System Board Network Problems ... ...... TR Reler 10 he Sennce WManual for
FXXXX ROM Eror.. ........... Replace System Board. . - the Network _
Continuous Beep. ................. MAP 0020: Power Stant -
. o Figure 3. Failere Symploms
Repeating Shori Beeps............ MARP G020 Powert Stan ’
Any Errors Not Shown Above ... .. Go 1o Step 062 in 1his MAP : @ @
Fywe 2. POST Frrors . . o . : - : Lo
. ‘ o
g
0000-10  Stant (PC, XT, Portabie PC) o ' Start (PC, XT. Portable PC)  OONH)- 11
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054  peren’t
{From Steps 052 and 053 in this MAP)
IS AN ENHANCED GRAPHICS ADAPTER INSTALILED?

Yes No

058
Go to the MAP for the failing display adapter.

256
Go to "MAP 2400: Enhanced Graphics Adapier.”

0s7

(From Step 053 in this MAP}

IS A MATH COPROCESSOR INSTALLED?
Yes No

{
058
Go 1o "MAP 0600: Diskettc Drive Start.”

059 .
- Power off the system.
- Remove the math coprocessor [rom the sy s‘lcm bnard.
- Power on the system.
1
DID THE FAILING S\’MP’I‘O“ REMAIN?
Yes No

960
Replace the math coprocessor and the RO8S processor.

06t .

Reinstall the math coprocessor, then go 1o "MAP 0600; Disketie

Drive Start."

0000-12  Start (PC, XT, Partable PC)

v/.0T



062

(From Step 052 ia this MAT)

Go 1o the MAP indicated by the error code. For examplc, if you
receive the crror code TXX, ga to "MAP 0700: Math
Coprocessor,”

Nate: H vou are unable 1o find the MAP that
corresponds Lo your error code. you have an 1BM device
with its own service manual or 2 device not supported by
13M diagnostic 1ests.

Start (1'C, XT. Partable PC)  0006-13

Y
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Jumpers and Switch Settings

. i
Place the hard-t1ab page labeled “Jumpers and Switch Settings” ;
in place of this page, then discard this page. %
!
i
Pyt
. o
>



Option Compatihility . ... ......ccoouieininnennn.. 3

BIOS ROM Identification . ...t iinie e ciiitennn. 3
Using the Switch Charts _ oo o onai e 4
System Board (Diskette Drives, Disploys, Coproccssor and
POST Loop) ..o i e e e 5
System Board (Memory) .o o i 6
Memory Adapter Switch Sels ... oo U
Fxtender Card Switch Settimgs ... ... o ..o .. .. 19
Cluster Adapler ... . i it it e ee e e 20
Statiom Address ... ... L i 20
Remote Initiad Propram Load . ... . ... .......... 22 .
AdaptlesNumber .o oL e 22
Enhanced Graphics Adapter (EGAY ... . ... .. 23
IPC Network Adapter L Lo o, 25
Asynchronous Comnnurnications Adaplcr ............. 26 .
Binary Svnchronous Communications (BSC) Adapter ... 27
Data Acquisition and Control (DAC) Adapter ... ..... 2R
Amtloe Quiput Ranee ... oL oo i, pd
Anaiog inpui Ruanpe _ ..o viae e e 29
Adapter Number oL oo 29
Interrupt Request (IROQ)Y Level . ... o oo .t 30
General Purposc Interface Bus (GPIBY Adapter ... ... 31
Adapter Number . o K|
Interrupt Reguest (TRO) level oo oLl 32
Interrupt Ackrowledpe (INT ACK) Level (... ... .. 33
Direct-Mcemeaory Access (DMA) Channel ..., ... 13
Professional Graphics Controller . ... o ... ... 4
Voice Communications Adapter ... oo .. ... + 35

Switches (I'C, XT, Portablc PC) |

Option Compatibility

‘Certain option adapters conflict when wsed in the <ame syoem,

The foflowing adapters should not be instalfed together in vour
system unit:

«  Synchronous Data Link Control (SDLC) adapter.
- Alernate Binary Svnchronous Communicitions (AL BRSO
adapter. ' '

BIOS ROM Identification

To determine the date of the RIQS ROM module, rim the
following BASIC program. Type the program exacthy as shown,

10 DEF SEG=£HF000

20 FOP. X=EHFFFS TO &HFFFF
30 PRINT CHRS(PEEK{X)):
Lo MEXT

RUN

The date that is displaved i the date of your BION ROM madule.

Y50T

Switches (1C. XT. Portable PCY) 3}



e e —— bt R T e e L N U = r— - ————— e - =

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

The lallowing legend applics to the charts in this section. ——
Systemn Boarg Switches
pc PCXT S
Ponab’e
5 t Me
ymbo eaning Function
Sw. Block | Sw_ Block | Sw. Block
. Not Used by this Apphcation 1 2 B |
I On/Closed Po.'-i|idn Ct A Switch . 12345678 123454878 | 12145RTR
O-Dishette Drives I“...” rresasens -
’_ QO pen Posilion O A Swatch
X 1-Diskatle Drive : 1¢§¢‘¢-]{ tachasad o'oo.tIl
N/A Haot Altpawed Or Not Applicable

2-Dishette Nrivas l...-oII dasabais .--oﬁsl!

Nolte:  For some options, the customer most supply 3Diskette Drivas N:a Mew o feerre i)
information for correct setting of ju i ceber
corregt seliing _r_,u mpers or switches. 4-Diskette Drives Noa R AR V|
To sct a rocker switch, press the racker down to the desired No Display Adapler e | Nig R
position; 1o sct a slide switch, slide the lug of the switch to the .
lesi sition, Enhanced Graphics Adapter cadagpes ] cesappen
desired positio (Primary: See Note 1) i Na 1
Colos'Graphics Adapler : ..u.” +s "l't. --““"
Balipoint P {40 X 25 Pramary} N
Colar!Graphics Adapler asss g en . trea e
(80 ¥ 25 Primary} 1l Hia i

Stide PR
Switch rofessionat Graphics , ‘ seeeg s
Contrplier {Primary} N:a Ha I l
HMongschrome/Panter Adapter > .41 1 . vea sene 1 t .
tPrimary. Se2e Note 2
Math Coprocessor Installed '1“““ *oa ‘1“ Lo
Math Coprocessor Not ' vpaeesae apsssbes
Installag I Na ‘
POST Loop(Alrow_-s NA - I.......
Conlingous Runningl
No POST Loop . vesbren
@ {Notinal Operation) A Hoa l
Notes: '
(3N

1} It ihe Ephanced Graphics Adapter (EG AL mnsfaliad a% angrhar o sr'ay
adapter, set the system board swiChes ag shnan Inr the £C 8

21 The 188 Monaochrame Display and Popier Adantar s not supported = a2
Parrahte Personal Computar ] e

+

i Switches (PC, XT, Portahte 1'C) - ' Switches (PC. XT, Portatle PCY 5
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System Board (Mcmory)

Portable Personal Computer

Memory E xpansion Oplion are Lhe only memory options
suppnrted in tho tBM Parlabla Persona! Computer.

System 256K Cord | G4/256K B84/256K B84/256K
Board Or 84/256¥ ] Option Option Option
1 Totat Switch Option With 192K | With128K | With 84K
Mamory sﬂ" I° With 256K '
ngs {See Note) | (See Note} | (See Note) ] [See Note)
12345678 | 12345678 | 12345878 | 12345678 | 12345678
256K et u"'“ N/A N/A N/A NJA
azox | *|]* N/A N/A N/A LA RR Y]
I TN N B T
e e T T T
sizk [Pttt PHELLLE ] e N/A A
szex | ecffeest FUTHIT]  va N LLTTTELL
saox | O ) e [UTEHIILL ] wea
Note: The E4/256KB Memory E-pransion Option and the ZSGKB

Switche {PCNT

. Purtahle PCy -

@

@

To usc the following chart, first find the column under "Sysiem
Board Type" that matches your system. Follow this column down

to the swilch scltings for the total amaount of memory in your

system, Sct the system board switches to maich those in the
chart, Then goto the'
the memory .ldnplcr': in your system. These sets of memaory

@ @ adapter switch scttings start on page 1.

lr memory above S44K is to be installed on a

Note:
16/64KR svsiem board. (hc BI0DS ROM must be d; \lcd

‘Switch Sct”

10/27/82 or later. Sce "ROS ROM Idcnuhnlmn

listed and sct the switches on

System Systam Board Typa {Note)
Board - <
o Swheh-Settings il pext
Moty |a Adapter 16K-G4K 64K-256K BAK-256K
Switzh Sets 12345578 12345678 12345678
Swilch § “”"“ MoA oA
18K Switch 2 1l NA "
Set N.A NA I 2
Switch 1 .‘-“--o. "A e~
2K
32 Switch 2 1111l A "ok
Snt NA H _"\ M A
‘Swilch hihd 'l‘ b HA M-A
8K Switch 2 N1t N "
Set HA MA [ Y
Switch |' soilq&q-ﬁ 00111-.&4. tith
64K l .
Switch 2 Tl il Ha
Sel N-A Nh MoA
Note: The system board's identidinr 1§ loratad on s nl! adur

(Part1 of 4)°

Switches (1PC NT, Pactable 1O
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If an EGA is the only display adapter installed, or an EGA and a
Monachrome Display and Printer Adapter are installed in the PC Net‘work Adapter

systen, refer to Figure 1 to sct the EGA switches.

If an EGA is installed with a Color/Graphics Monitor Adapter, Jumsper Position Function
refer o Figure 2 to set the EGA Swilches., _ _ {See figure}
Automalic Remote Proaram
@ @ oW Load (RPL)
Type of Display E(_EA as EGA »s . Not 1)
Attached 1o the Primary | Secondary . w2 e
ﬁ:;:ar:'ed Graphics Switch Switch 1 Sels Adapter o use
L 1234 1234 o ! w3 inermupt Level 2
. ’ - Co- A et e
No Displav NIA lnf _ ) 5 wa 'Sne‘ts dat:-!n‘:’..osu
Monochrome Dhsplay . 1“1 N/A® . - o g Sets Adapter as
Color Disid : : wss w7 Allemnate Adapter
. siMday :
o Pty wr ot | L — —
B Color Display L S Primary Adaoter
G o T T = . s it
- Enhanced Color Display - II'I IITT ; ’ . 8 Adapter (See Notnl
(Normal Color Mode) . .
" ; B : ’ - Note: Do no! @nable the ROM on mote than
Enhanced Color Display A
{Enhanced Color Mode) IT“» 11" . one adapler.
Figure 1
Typea of Diaplay ’ EGA a5 EGA s
Attached to the Primary Secondary
Color-Graphics
. Switch Switch
Monitor AdapAter 1234 1234
Color Display .
140 X 25 Mode ”Tl “1'
Color Dizplay
180 X 25 Kode) Ui 1t
Mo Drsplay
{80 1 25 Mode} A N/A
Figure 2
Notes: .

ETT

t. Maode sclection can be changed by programming.
2. A maximum of two displays can be attached to the system,
one color display and one monochrome display.

"M Switches (PO XTI, Portzble 1°C) ; . C Switches (PC, XT, Portable PC) 25



Parts Catalog

* Place the hard-tah page laheled "Parts Catalog” in place of
this page, thea discard this page.

PARTS CATALOG

Limited Warranty - IBM Service Parts ... oL M
How To Use This Parts Catalog .. ... ... .. oo A
Visual Index ... o L e N
Assembly 1, Svstem Unil - Exterior (S150) ..o =
Asscmbly 2. System Unit - Exterior (S160) ..o b
Assembly 3. Svstem Unit - Exterior {S135) ... ... o
Assembly 4, Svatem Unit - Interior (5130 ... 1"
Assembly 5. Svstem Unit - Interior (51060) ..o 12
Assembly 6. System Unit - Interior (S1S5) ... 4
Assembly 7. Full High Diskette Drive Type 1 ..o 06
Asscmbly &, Full High Diskette Drive Type 1 ... 1~
Assemhly 9. Full High Diskette Drive Type 2 ... ... 2n
Assembly 1) Fuli figh Diskette Drive Type 2 000000 22
Assembly 11, Full High Diskette Drive Type 3 ... ... 21
Assembly 12, Full High Diskctie Drive Tvpe 3 ... 26
Assembly 13, Diskette Drive Portable PC ... 2N
Assembly (4. Fixed Disk Drive .. ... i 20
Assembly 15, Intcraal Options and Adapters ... ... R0}
Assembly 16, Cxpansion Unit - Exterior (3161} ... 32
Assembly 17, Expansion Unit - Interior (51601 ... u
Asscmbly 1R, Monochrome Display (5151) ... .. n
Assembly 19, Color Display (5153 ... ..ol as
Assembiv 20, Cnhanced Codor Display (5154) ... 14
Assembly 21, Professional Graphics Display (5175) ... 12
Assembly 22, Keyhoard {R3-Key for S{50and Steo) o
Assembly 23, Keyboard (83-Kev for SIS5) ... i=
Assembly 24, Keybutton Kits (83-Key) ..o A1
Assembly 25, Keybuttens (83-heyd ..o 4%
Assembly 26, Power Cosds ... ... ..o S
Assembly 27. Miscellaneous .. ... ... 82
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The warraaty bevms and comditions applicabke in the country of purchase {except for the
Unitcd Stascs and Pucrto Rico) in respect of an FBM Personal Computer product are
availabi Froam the upplicr.

| Limited Warranty - IBM Service Parts

(Applics te United States and Muerto ﬁico) '

The Interaxtional Business Machines Corporition warrants that cach THM Service Part
will he free Trom delocts in material amd sk manahip under conditions of normat use for
a perind of 20 days from the date of parchase From THM or 2n Autharized ITM Personal
Computer Pieaker, Sorviee Parts will ke cither recombitioned or new parts. Should an FRM
Service Fart [ad 1o he free from delevis in motenals of workmanship during the 90-day
warranty perhal. FRA will, at its aption_ epair oe replace this Service Pan af no charnee in
the Unitedd States sw Pucete Ricn, All replaced Servive Parts will become the peopenty of
INM. This hmacd warrsty de st meot inchude wcrvice 1o repair damage 1o the Serviee Pant
resudting from accabent. taanter, misoswe. Ahuse. of noa-1TTM modificalion of the Prodoct.

Limited Warranty <cn o amay he oMainc by debivering the defective Servioe Pant duareg
the Wi-day warranty period tn an Antherized the TBA Personal Compuoter Dealer, or any
HAM Service Exchanpe Center in the Uinitest States o Poerto Rica. A dated prouf of
purchae fram IRM or an Anthorized IRM Perconal Computer Dealer must accompany
the claim. Uontact (I by writing 1o 1M Kational Pans Center, I.Q, Box 411,
Greencastie, indiana 36115 for further information,

* ALL EXPRIESS OR IMPLIED WARRANTIES FOR THIS SERVICE PART, 5
INCTUIDING THE WARRANTIES OF MERCHANTARILITY AND FITNESS TOR A
PARTICULAR PURPOSE, ARE LIMITED 1N DURATION TO A PERIOD OF 90

- RAYS FROM TUHIEE DATE OF PURUTIAN. AND NO WARRANTIES, WHETHER
EXPHESS OR IMPLIED, WILL APPLY AICTER THIS PERIOD. SOME STATES DO
NOT ALTOW LIMITATHINS ON JIOW LONG AN IMPLIED WARRANTY LASTS,
SO THE AROVE LIMITATIONS MAY NOT APPLY 10 YOU.

IF TINS SERVICE PART IS DEFECTIVE IN MATERIALS OR WORKMANSIHIP
UNIHIR CONDITIHINS OF NORMAL USE. AS WARRANTED ABOVE, YOUR
SOLE REMEDY SHALL B REFATR OR REPLACEMENT AS PROVIDED ADOVE
IN NUO EVENT WILL FBM BE LIARLE TO YOU FOR ANY DAMAGES,

INCT UNING LOST PROFITS, LONT SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF TIE USE OF OR INARILITY TO
USE SUCH PRODUKCTY, EVEN IF ITIA OR AN AUTHORIZED IRM PERSONAL
COMPUTER DEALER 1IAS REEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. OR FOR ANY CLAIM Y ANY OTHER PARTY.

SOME STATES DO NOT ALLOW TIHE EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR CONSUMER PRODUCTS, -
50 THE ABOVE LIMITATIONS OR GXCLUSIONS MAY NOT APPLY TO YOU.

TS WARRANTY GIVES YOU SPECHAC LEGAL RIGHTS, AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICHE MAY VARY FROM STATE TO STATE

2 Pans (PC, XT, Portable PC)

How To Use This Parts Catalog

t. Similar Paris - If two parts are similar. they may be listed in
the same list. Similar parts are referred (o by onc index
number but are distinguished by the part numher and
description.

2. NS - When this indication appears in the ASM - INDF::‘(.
column, it denotes a part not shown in the assembly. Thix
designation is pencrally used for miscellaneous parts packets.

3. R - This entry in the Units column indicates the part has a
restricted availability.

4. AR - As Required (AR} in the Units column denates that the
units per assembly may vary based upon system configurition.

5. Indenture - The indenture is marked by a series of dots baseated

before the part deseription. The indenture indicates the
relationships of a part to the next higher assembly.

Example of a Parts List

ASH - PART UMETS DESCRIFTION
iNDEX NUMBER
[ 1234567 Main Assembly
-1 1234568 1 « Subassembly
- 2 [ 1234569 ! « Subassemhly, US
-2 1230566 1 » Subassembly, Nan-US
-3 1234565 R «s D=taited Part Restricted
-4 1234564 ] « Subassembliy
«+ Detailed Fart
«» Detailed Part
=+ Detailed Part
- NS { 1234563 ] « Subassemhly Not Shown

+» Detailed Part .
+a Detailed Pary
-5 1234562]° AR - Subassembly - Use as Requi-e=d

H.
3__‘

w1

Parts (PC. XT, Portable PC) 3



How to Use the Visual Index

Vixaal Index

Asuembiy 24, Keyhourd (R3-Key fur
518K} :

«\,—.ﬁﬁmm}‘éi: .

LA
VR

4  Parts (PC, XT, Porlaﬂc Q)

~

A T T MR

- locate the

.Index number

Yisual Index

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

1.
Tum to the ) ~
visual index - - il tEpm m—
#H ~ and locate, by v N
. iltustration, P ol .
the assembly i & _

containing the part,

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

2. .
Tum to the

page for that

assembly and s/

part visually.

Diskette Drive Portable PC
Assembly 13
Page 28

3.
Using the

shown with
the part,

refer to the
accompanying
listing to
obtain the

part number.

Intema) Options and Adapters
Assambly 15
Page 30

AR, 8 i T g 494 ot o e g g i e - T

System Unit (5160}
Assembly 2and 5
Pages B and 12

Full-High Diskette Drives
Assembly 7.8.9, 10,11, and 12
-Pages 16 through 26

—

'i“ ) -r“"! /.:;
— e s /
<_;ah_-“--__\\\y.

Fixed Disk Drive
Assembly 14
Page 29

Expansion Unit {(5161) s
Assembly 16 and 17 fop
Pages 33 and 34 ¢

Parts (PC. XT. Portable PC) §



Visual Index

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

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

Keyboard {33-Key 5150 & S$160)
Assembly 22, 24, and 25
Pages 44, 46,47 and 48

=y
k)
\'51.___.._3‘_‘
Power Cards
Assembly 26
Page 50

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

6 Parts (I'C, XT, Partable PC)
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Assembly 3. System Uit - E\tenor
(515%)

ASH - PART UNITS NESCRIPTIOY
INDEX NUMBER
3 - BESHL A Cover Assembiy
- - Cover
-2 » Handle Assombly .
- 3 ] 8654413 t » Panel Assembly
- NS | 3Achbbp 1 + Pane! Asceebly Kit
=+ Panel Assembly (Rear Access)
) : *s FPanel Ratainer Kit
- HS) BASE43g] 1 |- Cover and Handle Mardware ®i-
+» Foam Pad
ve Washer, Frlrl!Of' (Qry 2
<« Nut, Stud (Quv 2)
.. Scrgu. Shoulder Kb (Qrv 2%
- NS | 8654445 R « IBM Lahe!
- NS| BASHAIB 1 Carrying Lase
- NS [} Power Cord [See Fower Card Pa-1e [ iav!

Parts (PC, XT. Postahle PC)
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Assemibity 4. System Unit - Interior Syatern Usit = liserst 151735
(5150) - A—

ASH - PaETY uRITS DESLRIPTION
INDEX | MumegR
6 - | 52928 1 Svstem Board GAKB-2G6KB CPY

{Populated ta 128r)

- NS} B33t AR |« GHKB Memory Module
- 2 | B52miky i Spraker and Cable
-3 LESEL LY 1 fable Raceway
- 4 | Ba54k27 1 fable, Keybnard, Internal Syctom
-5 1 Power Lord [Ses Power Card Parte {ist]
- 6 ] B&SAAY7 1 Power Supply )
{tncludes Fan and Infarmatinn Lahet)
- NS | B&ESkhEE 1 . Fan, Powar Supply
-7 Sea Internal Optians and 8dapters
- B | BRShag 1 Shield
-9 RhtLhig i Display Ascembly
828597 ® - High Valtage Transformer
A2R597¢ R « Yoke
- 10| RESHES) 1 Shield, Keyboard, Internal System
- 11} B285977 L.} frightnes«/Coantrast Assembly
- 12| BeSKAZ 1 piskette Ground Bracket
- H5 | RoSheh: 1 Display Assemhly Hardware Kit

+« Xnob, 8rightness
« Knob, Caontrast
- N5 ] RESAMA3R 1 Front Panel Hardware Kit
« Foot Assembly (Qty 2)
+ Pan=1, Bumper
« Screw, Plastite {Qty 2)
» Panel, Keybonard Lonnector
« Blank fnsert, Diskette Crive
« Screw, attach Shroud M-4 {Qty 6)
= Strip, Wear, Front fadel {Quy 2)
- » S¢rew, Contrnls ta Panel (Qry 2}

- N5 | 855hLL7 1 System Hardware Kil
« System Board Supports (Qiy 6}
e Screws, Skt. Head 1.Gmm x 8 (Opy 16}
« Bumper, Card (Qry 1)

Screw, Plastite é-fﬂ {0ry A}
Mounting Screws, Disketts (1, 4]+
Attachment Card, Blank inxert
.Glide, Chassis (Quy 2)

Bracket, System Board Grourd
Spacer, Diskatte Drive (Qty 3}
Screw, Special Bristol {(Qty 7}

.

Math Coprocessor

TTL

.

Lt aees (PC, XT, Portahble 1°0) B I pa}mp(_'. )\T Portable PCY 15

- - ™ - -



Assembly 7. Full High Diskette Drive
Type 1

16 Paris (PC, XT, Portable PC)

- - S Lowe s r—— —

Divkette Drive - Type 1 _

Use only in drives that have an A, B, or nothing in front of the
serial number, The serial number is vivible [rom the top ol the
drive.

ASH - PART URITS * DESCRIPTION

INDEX NUMBER

7 - 8529153 Diskette Lriva Assembly, Single-Sided
- 8529206 Diskeite brive Asserbly, Souble-Sided
- 1 | 8529226 t . |- Lonic Board with Shield

2 | 85292647 I « Cone Lever Assembly
e Lnne Levnr Arm

-+ funs Asserbly

« Mounting {1ips<

ee Lateh Ausembty

- 3 | Bszm224 R + Track O Switek

- & ] 8529260 R v Teacl O Simp

-~ 5 | 8529265 3 « S5F lpper Arm

- & | B52925¢ 1 o Seren Board

- 7 | 8529264 R « Hadale SSRATGOVE
-7 {8 (i . Modute DSR/IZOKE
-8 8529261 | +« Guide | Right

- 9t 4520293 1 « Frowt Panal

- 10} 8529258 1 » LED Assembhly

- 51 ] 8529225 1 +» WUrire Protect Switch
- 2| B529257 R « Index Assemblv

- 1 .

13| B529262 Goide, Lleft

61T

Parts (PC. XT. Partable PC) 17



Assembly 8. Full High Diskette Drive
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MAP 0000: Start (AT)

“This is the entry point for alt IRM PERSONAL COMPUTER
AT ™ MAPs. The MAPs will help you determine the Laling ficld
rcp|acc:1hb: unit (FRU).

@ ' @ The Advanced Diagnostics program is intended to test onfv IBM
. products. Non-1BM products, prototype cards, or madilicd
optiuns can give {alse errors and invalid sysiem responses.

START - AT

All voltages in the MAPs are positive unless atherwise shown.

001
Before you be pin:

Powcer of[ the syslem.-

1.
2. Enswere all conncctors are installed correetly.
3. Ensure any jumpers of switches are sel cosrectly.
' 4. Ensure the 1157230 Vac selector switch is set for the voltage
avaitable at the outlet,
5. Verify the options are correctly sct by running the Sewp

@ _ l i : ' program. After running the Setup program (or if you canaot .
. : a run the Sctup program) continue with Step (01,
]

- Insert the Advanced Diagnostics diskette into drive AL
- Powcr on the system.

1S THE POWER SUPPLY FAN RUNNING?

Place the hard-tah page laheled "START — AT" in place of Yes To
this pape, then discard this page. 062

Go to Step 058 in this MAP.
003 '
- Listen carcfully for any audio responses during the power-on
self test (POST).

' — DID YOU HEAR ONE SHORT BEEP AT THE END OF THE

N POST?
T Yes No
|
{Step 004 continues) . =
- ' TJ
b

Start (AT (MU



004
Go Lo Step 006 in this MAP,

005
Go to Step 034 in this MAP.

111133
(From Step 004 in this MAP)
DID YOU RECEIVE A 16X ERROR?

Yes No

I

007

Goto Siep 011 in this MAP.
0o
DID YOU RECEIVE A 161 ERROR?
Yes No

i

009

Go to Step 010 in this MAP.
010

e
49

Go to "MAP 0100: System Board Start.”

011
(From Step 007 in this MAP)
" DID THE MESSAGE (RESUME = "F1" KEY) APPEAR ON
THE SCREEN? '
Yes No

012
Go to Step 073 in this MAP,

013 -
- Make a notc of any crror messages on the screen.
- Press the Fl key to continue.

DID THE MESSAGE (RESUME = "FI1" XEY) GO AWAY
WIHEN THE Fi1 KEY WAS PRESSED?
Yes No

I
I (S1ep 014 continues)
MKH-2 Start (AT)

—~

S Ehe

y L el
]

il

RN AT Che s vt

i
<

el i

LS

D

073
{I'rom Step (M2 5n this MAD)

Find your creor in the faliowing fizure and take the action

mdicared.

Note:. Il an error message and incorrcet andio TUspRInse
occur, (ake the action indicated lor the crror messaee.

1 Long and 1 Short Beep .

1 Long and 2 Shor Beeps

tlongand3ShortBeeps ... . ... ... .

2 Short Beeps and: .
Blank or Uinreadable Displav
Distortad Display Image
XX Error

C8000 ROM Error .

10 ROM CCO0MD ..
ROM Emor

IC ROM XX ¥ XXX (10 Adapter Fadurey . .

Continuous Beep

Repeating Short Beeps

POST Error: Action:

No Beap ang:
BlankDisptay......._..._... ... . AR ON20 Payar ian
Blinking Cursor ., ... .. e LIAD ONDT Povsar Sian
Unreadabbe Display. . .... . ... . .. . MAP N2 Powar T3
Machine Functioning Propery ., .. - CMAPNDDZIN Powar R4
VXX Emor,........ e S ARAB DIND Systam Baged Sra

Replane System Paned
G le S1ep 0076 in 1n.g bR

G010 Stap 075 10 1+ ¢ taar

Goto Stap 078 in g r1ac

-GolIn Step 0TS intng renl

MAF 0100 System Gaged Shar
MLAF Q200 Momnr: Siqnt

MAP Q300 Kayhast Siyn

MAP 0300 Kayhna-r Stat

AP DEMDY: Diskotla Mewn Soar
PAAP 1707 Frand Dogx Drye Goa
FALP 3000 FC Matanrk

MAP 3100 A0 PC Metwnrk
Repla~a Fixed Dist Doye Adanto

. MAPR 2000 PC Motaok

Replare System Poara

. MAP 0020 Powmnr Siae
MAP QD20 Pover Stan
MAP 0020 Powar S*ax

Go to Step NAin thes fL1aAF

Figure 2. POST Ervs

-
[g¥]
o

Start (AT)  tHEWL
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04

{From Steps 032, 035, and 056 in this MAP)

Find your crror in the following figure and take the action
indicated,

Symptom: Action:
tncorrect Memory Size
Displayed During the POST. ..., .... e MAP 0200; Memory Start |
Display Problems: :
IncorrectColors . ...........ccoeiiii L. Go o Step 075 in this MAP
No High Intensily .. Go to Step 075 in this MAP
Missing. Broken. or tncomect Characters_ . . Go to Step 075 in this MAP
Blank Display{Darky ............. v 1. GO o Step 075 in this MAP
Blank Display [Bright}., .. Goto Slepn 075 in this MAP
Distonted Image ... _... .. Go to Step O7S In this MAP
Unreadable Display. . ; .. Go 1o Step 075 in this MAP
Other Display Protlems ... . .. Go o Step 075 in this MAFP
Flashing Cursor Only. ... ..., et Go to Step 078 in this MAP
BASIC Screen ApDEArs ... iiiiaain... MAP 0600: Diskelte Drive Slart
Loads Program from Fized Disk ... ... ... MAP 0800: Diskette Drive Start
Loads Program trom Reimote Station ... MAP 0600: Dizkelte Drive Starnt
Diskelle Boot Failure ., ......... e eeaeeean MAP 0600 Diskette Drive Start
PARITY CHECK. ....oiiiii i i i ceinaan MAP 0200 Memaory Start
"Keyboard Problem ... ..o, MAP 0300: Keyboard Start
Cannot Finish DiagnosticTests ................_ MAP 0020 Power Start
Printer Problems. . .............. e, Reler 1p the Service
Manual for the Printer,
Network Froblems ... ................ v Refer lo the Service
. Mangal for the Network.
Failure Symptoms

Foure 3.

Q-14  Start (AT)

®

e

g e 4 o AN o e § e —rm—— e

075

(From Steps 073 and 074 in this MAP)

1S AN ENHANCED GRAPHICS ADAPTER ENSTALLED?
Yes No

476
Rcfer to the MAT [or the failing display adaper.

077 :
Go to "MAP 2400: Enhanced Graphics Adapter.”

78 .
(From Step 074 in this MAP) .
1S A MATH COPROCESSOR INSTALLED?
Yes No -
I
079
Go to "MAP 060¥): Diskcttc Drive Start.”

o8R0 _

- Power off the system. .

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

1

DID THE FAILING SYMPTOM REMAIN?
Yes No

|

081

Replace the math coprogessor,

082
Reinstall the math coprocessot. then go Lo "MAP 0600: Diskette
Drive Start.”

b
e
e

Start (AT 00ONO0-1S
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08}

(From Step 073 i this MAP) ,

Go to the MAP indicated by the error code. For example, if you
reccive the error code 7XX, go 1o "MAP 0700: Math
Coprocessor.” :

Note: If 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
IBM diagnoslic tests.

0000-16  Start (AT)
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Jumpers and Switch Settings
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Place the hard-1ab page labeled “Jumpers and Switch Sefvings”

in place of this page, then discard this page.
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JUMPERS AND SWITCH SETTINGS

System Selu;i ...................... e, 3

Option Compatibility ...........c.ccoieiinia, 5
BIOS ROM Idestification . ..... ..o iiiiinainnnn 5
Terminating Resistors and Switches . ...... e 6
Diskette DOve ... . et a s 6
Fixed Disk Drive .. ... ...oiiieiinmniinannnnnns 1
Power Supply Voaltage Sclector Switch . ... ... .. ..., R
Usingthe SwitchCharts ... ... coieiiniinen.:.. 9
System-Board Display Switch ... ..o i iiaa. 10
Memory Expansion Options . ...........cooatuin | §]
BaseMemory ............... e eeeerameaans 11
Expansion MCMOTY ... .. ovivnonsrinnansanensns i
Cluster Adapler ... ... it iiieiinaenamnnanns 12
_ Station Address ... .... et iaiaaeaanan e 12
Remote Initial Program Lond .. ... ... ..., 14
Adapter Number . ... .. iiiiiiii i iaaen i4
Enhanced Graphics Adaptec (EGA) ... . ............ 15.
PCNetwork Adapler . ..., ... iiiiiiiiinennnas 17
Serial/Parallel Adapter .. ... . iiiaii it 18
Binary Synchronous Communications (BSC) Adapter ... 19
Data Acquisition and Control (DAC) Adapter .. ....... 20
-Analog Output Ranpe .. ... et itteaeacaeanraaas 20
Analog lnput Ranpe ........coiivieninennanenn. 21
AdopterNumber ... ... ... e itaaereraan 21
interrupt Request (1RQ) Level ...ttt 22
General Purpose Interface Bus (GPIB) Adapter .. ... .. 23
AdapterNumber ... .. ... il 23
Interrupt Request (TRQ) Level ... ... ..., 24
Tnterrept Acknowledge (INT ACK) Level . ........ 25
Direct-Memory Access (DMA) Channel . ......... 25
Professional Graphics Controller .« . ..o oot 26
Voice Communications Adapter .. ... vvveineanan.. 27

Switches (AT} 1
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~System Setup

The Setup program is on the Advanced Diagnostics diskette. You
nced 1o know what options are installed in the system vnit to run
the Setup program.

1. Make a list of the option adapters installed in the system.

2. Determine the type of drives instalicd.

« Fixed Disk Drive: Anidentification label is on the front of
the drive. .

« Diskette Prive: The beze! of a double-sided (360K)
diskette drive has an asterisk: the bezetl of a high-capacity
{1.2M) diskelte drive is not marked.

3. Ensure that all jumpers and switches are set correcthy.

Note:  If you receive an error code, troubleshoat any
crror indications other than 16X first. 1 the only error
code you reccive is 16X, and you cannot correct the Sctup
program using the instructions on the following page. go 1o
"MAP 0000: Start (AT).” '

-
o

jo |
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System Setup - Option Compatibility
1. tnsert the Advanced Diagnostics diskette into disketie -
drive A. Certain option adapters conflict with cach other when used in the
2 the same system. The [ollowing adapters should nat be instalicd
- Power on the system. togcther in the syslem unit:
3. When the Advanced Diagnostics menu appears, select @ @ . " . { .
" option 4 (SETUP) and vi'ril'y that the eptions are correctly Synchronous Data Link Controf (SDLC) Adapter
set. _ « Allermate Binary Synchronous Communications { Alt RSC)
The Setup program will prompt you for the [ollowing Adapter.
information:
Time 7. Sctor change the time. : ' g .
T BIOS ROM Identification
Date - Sct or change the date. '
Diskette Dvives - Sclect the number and type (high ; Ta determine the date of the BIOS ROM madule, run the
capacity or doublc sided) installed. . following BASIC program. Type the program cxactly as shown,
Fixed Disk Drives  Sclect the number and type of drives . 10 DEF SEG=EHFO00
- instalied. ' ' 20 FOR X=g£HFFFS5 TO EHFFFF
: @ @ 30 PRINT CHR${PEEK(X})};
Memory Sclect the amount of base and > ho NEXT .o
cxpansion memory installed. ’ ) . RUN _
- Display " Set the primary display if wo display The date that is displayed is the date of your BI0S ROM modufc.
‘ adapters arc installed. Select the mode :
. (40 or 80 column) if a color display is
installed.
, ® | ®
-t
[y®]
(op]
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Terminating Resistors and Switches

Diskette Drive

A diskeile drive may have a terminating resistor or terminating

switch.

W AR ki A =

« Terminating Resistor - A terminating resistor must be installed

in diskelte drive A. Diskette drive B should not have a

terminating resistor instalicd.

= Terminating Switch - If a diskelle drive is equipped with a
© lerminating switch instead of the terminating resistor, sct all

switches on diskette drive A Lo the On position. Set all

swilches on diskette drive B to the Off posilion.

Note: The terminaling resistor may appear in a different

location on the drive. IF so, an identifying label will be

attached to the lerminating resistor.

S

6 Switches (AT)
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Fixed Disk Drive

The terminaling resistor must be installed oo fixed disk
drive C. :

In 2 system vnit with two fixed disk drives. remove the
terminating resistor from fixed disk drive D.

Note:  The terminating resistor may appear in a different
location on the drive. I so, an identifving 1abel will be
attachicd 1o the terminating resistor,

Terminating
Resistor

Switches AT

L e e e B s R RPN - e LT TS iR W
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Power Supply Voltage Selector Switch Using the Switch Charts

ThF voltage selector swilch is located at the rear of the system The following legend applics Lo the chans in this section.
unit power supply. It must be set for the voltage present at the -

electrical outlet.
. % @ Symbol Meaning

Switch Position | Voitage Range Appl
. Not Used by thic ication
115vac | 10010125 Vac - ¢ Y
230 Vac 200 to 240 Vac 1 On/Closed Position of a Switch
1 Qi Open Position of 3 Switch
/ ‘ ’ - N/A Mot Alicwred Or Hot Applicahle
4
© o o
\ I Note: FFor some options, the cuxtomer must supply
informalion for correct setting of jumpers or switches,
To set a rocker switch, press the rocker down to the desired
81] - position: to set a slide swilch, slide the lug of the switch to the
. desited position. :
2] 303 9 @ @ :
o e , - ) '
Balipoint
Slide
Switch

or
Rocker

@ © -

ReT

8 Switches (AT) | o  Switches (AT)_9



System-Board Display Switch

If your primary display adapter is a:

= Monochrome Display and Printer Adapter - Set the display
switch to the rear of the system,

« Cotor display adapter - Set the display switch 10 the frong of
the svstem,

Monochrome Display Color Display

Primary Display
Switch

r3es

TR S o

= k-

System Board

10 Switches (AT)
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DIAGNOSTIC MAPs

R ——— CElinas vl akare

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

hae

e

DIAGNOSTIC MAPs

MAP 0020: PowerStart .. ... ... ... ...,
MAP 0020: Power(PC) ... ... .. ... . ...
MAP 0020: Powec (AT) . ... .. .. ... ... ...
MAP 0100: System Board Start .. ... ... ... ..
MAP 0100: System Board (PCY ... ... ...
MAP Q100: Svstem Roard (AT) ........... ..
MAP0200: Memory Start .. ... ... ... ...
MAP 0200: Memory (PC) ..., e e
MAP 0200: Memorv (XT) . ............. ...
MAP 0200: PC Family Expansion Memary ...
MAD 0200: Memory {AT) ... ..............
MAP 0300:; Keyboard Start .. ..............
MAP 0300: Keyboard (PCY ... ... .. ...,
MAP 0300: Keyhoard (AT) ................
MAP 04400: Monochrome Display and Printer
Adapter ...
MAP 0500: Coler/Graphics Monitor Adapter ..
MAP 0600: Diskettc Drive Stant .. ..., .. ...
MAP 0600: Full-High Disketie Drive .. ... ...
MAP 3600: Diskctle Drive {Portable PC) ... ..
MAT 0600Q: Diskette Drive (AT) ... .. .......
MAP (4700: Math Coprocessor ..............
MAP 0900: Parallel Port Start . ... .........
MAP 0900: Printer Adapter ................
MAP 0900: Scrial/Paraliel Adapter - Parallel
Port .. ... ... .. e
MAP 1000: Alternate Serial/Parallel Adapter -
Parallct Port ... ...
MAP $100: Serial Port Start .. ... .........
MAP 1100: Asynchronous Communications
Adapter .. ... ...
MAP 1100: Serial/Parallel Adapter - Serial Port -
MAP 1200: Alternate Scrial Port Start ... ... ..
MAP 1200: Alternate Asynchronous
Communications Adapter . ........... .. ...
MAP 1200): Alternate Serial /Parallel Adapter
Serial Port . ....coiirniii i sl
MAP 1300: Game Control Adapter . ... .. ....

Diagmastic MAPs

0n20-1
anzn-|
20-1
nion-|
01001
1 Nn-|
0200
0208011
112011
N2-|
NXHN-1
0300-
03N}
03N-1|

0404)-1
0s00-|
LNO-|
NOON-1
N600-1
0600-1
0700-1
0900N-1
090N-1

0900- |

1000-1
1 100-1

1100-1
t100-1
1200-1

1200-1

12001

1300-1
Y

]
o=

ﬂQ_Qt’)-l

~ofe -



MAP 1400: Grapbics Printer ... .. ... ... 14000
MAP 1500 Synchronous Data Link Control

{SDLC) Communications Adapter .......... IR LI
MAP 1700: Fixed Disk Drive Start .. ....._... 1700-1
MAP 1 700: Fixed Disk Drive (PCY ... ....... 1700-1
MAP 1706): Fixed Disk Drive (ATY .. ... ..... 17040
MAP 1800: Expansion Unit ................... 1800-1

_MAP 2000: Binary Synchronous _

Communications (BSC) Adapter . .......... 000
MAP 2100 Alternate Binary Synchronons

Communications (Al BSC) Adapter .. ... _ . pE LN |
MAP 2200: Cluster Adapter .. ... ... ......, 2200-1
MAP 2400: Enhanced Graphics Adapter . ... .. 240§
MAP 2000: Color Printer . ................. 29001
MAP 3000: PC Network Adaptler ... ... ..... 2000-|
MAP 3100): Alternate PC Network Adapter ... 3100
MAP 3300: Compact Printer ......_...........3300-|
MATP 360K IBM Gencral Purpose Interface Bos

(GPIB) Adapter ............cinvnueuuann In0n-y
MAP 3R00): IBM Data Acquisition and Contmol

Adapter ... ... L . ARO0-§
MAP 3900t 1BM Professional Geaphics

CContraller L., 3000
MAP 7100; Vaice Commumcalrorn Achplcr co. THDO-

Supplemental MAPS:

0000-2  Diagnostic MAPs

TeT



MAP 0020: Powcr_Start

Symptom Explanation

Conditions That Could Causc This

Symptom

You have entered this

« The power supply is lailing.

MAP 0020: Power (PC)

Symptom Explanation

Conditions That Could Cause This

S_Vmptnm

You have entered this

s The power supply is lailing.

MAP because vou = A diskette drive is failing. MATD because vou = A diskette drive i< failing,

were unable 1o « - A lixed disk drive is failipg. were unable to « A Dhiked disk drive is failing,
complete the POST, « An option adapter is failing. camplete the POST, » An option adapter is [ailing.
you have been = The system board is failing. you have been «  The svstem buard i< [3iling.
directed here from - The math coprocessor is failing. dirccted here from +  The math coprocessor is failing.

another MAP, or you = The speaker is failing.
suspuect A power

another MAP, or vou «  The speaker i failing.
suspect a power

problem. problem.

oot - eat

Find your system type in the following figure and go to the MAP - Power off the cystcm

indicated. ) - Unplug the power cord of the system unit (and cxpansion unit,

" if attached) from the efectrical outlet. _
e ) - Disconncct the keyboard and any external devices, except the

System Vype Map : : % primary disptay (and expansion unit if nlnchcd) from the
Personal Computer.....,................ MAP 0020: Power [PC} 41 systcm unit.

- Plug, the power cord of the system unit (and Lxmn:mn unid. if

Personal Computer XT ... ... ..... MAP 0020: Power (PC)

_ attached) into the clectrical oullet.
Portable PC ... ... ... MAP 0020: Power {PC) - Power on the sysiem. '
Personal Computer AT .. ... _....... MAP 0020 Power (AT

Note: A 301 error may occur il you disconnected the ?

keyboard. Disregard this crror.
Fipore 1, System [dentification

DID THE SYMPTOM REMAIN?

. Yes To

002

CAUTION

Power off the sysiem before connecting any device.

@ - Connect the external devices to the svstem unit, one as
a time.
(Step 002 continues)
|

‘ L2
: S

. ' Power Start 0020-1 o~ Paver () l;{EH-I



o Htinucd)
- .t on the svsicm after connecting each device.
Repuir or replace the device that causes the fature to

return,

003

.- Power off the system.

- Conncct the keyboard Lo the system unit.

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

systcm unit,

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

Note: An IR01 error code may appear if you
disconnecled an expansion unit. Disregard the error
and continue with the POST.

DID THE SYMPTOM REMAIN?

Yes No
I
. 004 _
Go to Step 039 in this MAP,
005 '

- Check for a voltage of 2.4 to'5.2 Vdc between pins 1'and 5
(ground) at the system board power connector (Figure 1).

\

\

=3
=

N

I

Figurr-i. - System Board Power Connector

o~
0020-2 Powé. .20)

00S (continued)
DO YOUHAVE 24 TO 5.2 VDC BETWEENPINS: .0 58?

Yes No

|
006

Go to Step 012 in this MAP.

® @ .

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

Voitage (Vdc) Pins
Minimum WMaximum —Lesd +Llead
+ 48 .+ 52 5 10
+ 45 + 54 9 6
+115 +126 7 3
+108 +129 4 8

Figore 2. System Board Voltages

- Check the diskette drive and fixed disk drive power
connectors for the correct voltages (Figure 3).

Voitage (Vdc) Ping
Minimum Maximum ~Laad <+Llead
+ 48 + 52 2 4
+135 +12.6 3 ]

Locating Rib

i

Figare 3. Diskette and Fixed Disk Drive Power Connectors

ARE ALL VOLTAGES CORRECT?

Yes No
|
008
(Step 008 continu
Step es) ot
W
o

k3

Powef (PCY 0203




008 (co!_f\ued)
Replace the power supply.

009 _
- Power off the system. -
- Disconnect the speaker cable from the system board.
. = Check the continuity of the speaker. e

DOES THE SPEAKER HAVE CONTINUITY? b
¥Yes No ' '

|

010
Replace the speaker.

011 ' ' '
Reconnect the speaker then go to Step 016 in this MAP,

012
(From Step 006 in this MAP)

You may have a failing diskette drive or fixed disk drive. Perform
the following procedure. , :

- Power off the system.

- Remove the power supply connector from one of the drives. e .

- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

l
013 :
Replace the failing drive.

014 A . :
- Repeat this procedure for any remaining drives.

DID THE SYMPTOM REMAIN?
Yes No

015 ) ) "
Replace the failing drive. . e

(Step 016 continues)

0020-4 swer (PC)

016 ) ~
(From Step 011 in this MAP)
IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM
UNIT?
Yes No.

|

017

Go to Step 021 in this MAP.

018

- Power off the system.

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

DID THE SYMPTOM REMAIN?
Yes No

| o
019 :
Replace the math coprocessor and the 808R processor.

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

i 74

(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 diskette drive adapter or the primary display
adapter.

- Power on the system.

- - Repeat the above procedure until you find the failing adapter.
or all option adapters, except the diskette drive adapter and
the primary display adapter, have been removed.

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

{Step 021 continues)

w

Power 0020-5



021 (con. ) 027 (continued)

DID THE SYMPTOM REMAIN? " DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS?
Yes No : Yes No : oo
| - e l
022 C 028 .
Replace the fast adapter removed. : ) Go to Step 033 in this MAP.
- Power off the system. o S Replace the Enhanced Graphics A_daptcr. Set the system board
- Remove the diskette drive adapter from the system board. . switches back to their original settings. .
- Power on the system. '
Note: Removal of the diskette drive adapter may - 0o I
- result in a 601 error code. Disregard the error and : (From Step 32;’: in t:::r:"AP) _
continue with the POST. _ - Power off the sy - h board
. - Remove the primary display adapier from the system board.
DID THE SYMPTOM REMAIN? - ‘ ) - - Power on the system, _ .
[ T“ o A : ' PID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS? ]
024 oo 3 ‘ ' : - Yes. To . :
Replace the disketic drive adapter. 4 031
025 . e A o ; . Go to Step 033 in this MAP.
IS THE PRIMARY DISPLAY ADAPTER AN ENHANCED 032 '
, .
sc‘:sAPIE;CS ADAFTER: ‘ . ‘ - Replace the primary display adapter.
|
026 : o - 033 o
Go to Step 030 in this MAP. . S (From Steps 028 and 031 in this MAP) )
' : : - Check for a voltage of 2.4 to 5.2 Vdc between pins land S
027 : : . . (ground) at the system board power connector (Figure 4 on
- Power off the system. - : page 0020-8).
- Remove the Enhanced Graphics Adapter from the system
board.

- Set switches S and 6 of Switch Block | on the system board

for color display operation. Set switch 5 to the Off position
and 6 Lo the On position.
- Power on the system.

(Step 027 continues) . L e o

€T

0020-6 inerCC) Power (PC) 00240-7
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Figure 4. - System Board Power Connectors

30 Y(;U HAVE 2.4 TO 5.2 VDC BETWEEN PINS | AND 5?
es [

034

Go 1o Step 036 in this MAP,
035 o
Replace the system board.

036
{From Step 034 in this MAP)
Power off the system.

- [I))lscgnnecl lhe power supply connectors from the system
. oar

- ll;:gsu(;e all option adapters have been removed from the system
ar

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

)020-8 aer (PC)

Pins Minimum
~tead +Lead | Resistance
5 3 17 Ohms
6 4 17 Ohms
7 9 17 Ohms
8 10 08 Ohme
8 " 0.8 Ohms
8 12 08 Ohms

H

PRV
LY NT)

Figure 5. System Board Resistance

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 dnw: A
- Power on the system.

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

{Step 039 continues)

9¢T

Power . _) 00209



039 '(con.l_ir.‘.-u)
DID THE ADVANCED DIAGNOSTIC MENU APPEAR?
Yes No-

040
Go to Stcp 043 in this MAP

041
- Run the Expansion Option tests. Use the (RUN TESTS ONE
TIME) option.

DID YOU RECEIVE AN 1820 ERROR CODE?
Yes No

I
- 042
- Replace the extender card.

043

{From Step 040 in this MAP) _

An adapter may be failing. Perform the following:

- Poweér ofT the system.

- Remove once option adapter (except the receiver card) from
the expansion board. :

- Power on the system.

- Repeit the above steps until you find the failing adapter, or all .

oplion adapters have been removed.

DID THE SYMPTOM REMAIN?

Yes No
1
044 _
Replace the last adapter removed.

045 ,

- Power off the system.

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

DID THE SYMPTOM REMMN"
Yes No :

{Step 046 continues)

_ e
0020-10 Power {P(C) _

Notes:

~

0020-12 Power (PC)
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047

046 P

You have successfully completed the Advanced Diagnostic

tests. Il you suspect an intermittent problem, start an error §

log. If you nccd instructions, refer to the Reference
manual.

Replace the expansion card.

Power (PC) 0020-11

™ MAP 0020: Power (AT) )

Symptom Explanation | Conditions That Could Cause This

Symptom
You have entered this | «  The power supply is failing.
MAP because you + The diskette drive is failing.
were unable to « The fixed disk drive is fanlmi:
complete the POST, + An option adapter is failing.
you have been » The system beard is failing.
directed here from = The math coprocessor is failing.

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

problem.

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

- Yes No

|
002
Go to Step 004 in this MAP. !

003

Go to Step 017 in ' this MAP.

004
(From Step 002 in this MAP)
Power off the system.
- Unpilug the system unit power cord from the clcclncal outlet,
- Verify the 115/230 Vac selector switch is set for the correet
voltage.

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

- Plug the system unit power cord into the electncal outlet.

- Power on the system.

(Step 004 continues)

e

Power . .) 0020-]



007

004 (cohti - o
DID THE S ..PTOM REMAIN? Go to Step 013 in this MAP.
Yes No o
008
-(l(}S ' ‘ - Check the system board power connectors for the correct
CAUTION ‘ ' voltages (see Figure 2).
Power off th tem bef . d - = Check the diskette drive and fixed disk drive power
ower off the system helore connecting any evice. @ e connectors for the correct voltages ( see Figure 3).
] C:)nnect lrf (;]xlcrnal devices to the system unit, one at _ Note: If no fixed disk drives are installed in the
R 2 lrme un|' ) ehsy(t;‘lplom returms, y _ " system, a power supply load resistor is required for
epair or replace the device causing the failure. normal operation of the power supply. It may be
006 _ attached 1o either connector P10 or Pt 1.
- - Power off the system. . ' |
- Remove the system unit cover. ‘ Voltage {Vdc) Pins
- Reseat the power connectors, ) ‘ Minimum Maximum -—lead +iead
- Power on the system. + 48 + 52 ga-s © P2a
- Check for a voltage of 2.4 10 5.2 Vdc between pins 1 and 5 : L::g 113:46 pg:? gg:g
(ground) at power supply connector P8 +108 +129 PB-4 P9-2
Figure 2. System Board Voltages
1 e . @ . Voltage (Vdc) . Pins .
; Minimum Maximum ~Lesd <+Lead |
a 1+ a8 + 52 2 4
5 +115 +126 3 1
a8
; Locating Rib
3
4 142 3 4
System 5
Board ] 8l
Connactors
Figure 1. System Board Power Supply Connector - F'F'E. 3. Diskette brive and Fixed Disk Drive Veltages
00 YOU HAVE. 2.4 TO 5.2 VDC BETWEEN PINS 1 AND 5? o ARE ALL VOLTAGES CORRECT? -
Yes No ~ " Yes No
| S | ,
(Step 007 continues) _ e @ 009
' Replacc the power supply.
; | (Step 010 contir_més) : 5
o

20-2  Power (- o ~ Power (AT',"_\)OZO-j
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010

- Power off l(-\.ystcm.

- Set the meter to the Ohms X 1 scale.

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

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

I

i

Replace the speaker.
012

- Reconncct the speaker.
Go to Step 013 in this MAP.

013 '
(From Steps 007, 012, and 015 in thls MAP)

You may have a failing dlskclte drive or [ixed disk drive. Perform
the following:

- Power off the system.

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

DID THE SYMPTOM REMAIN?
Yes Neo

|
0l4
Replace the failing drive. -

015

- Reinstall the connector you removed in Step 013 in this MAP.
- Perform the same procedure for any remaining drives.

DID THE SYMFTOM REMAIN?
Yes No

|
016
Replace the failing drive,

{Step 017 continues)

0020-4 mer (AT)

017 _ ' ~
(From Step 003 in this MAP)

You may have a failing adapter. Perform the following:

- Power-off the system.

- - Remove one option adapter from the system board. Do not

remove the Fixed Disk and Diskette Dme Adapter or the
primary display adapter.

- Power on the system.

- Repeat this procedure until you find the failing adapter or all
oplion adapters (except the Fixed Disk and Diskette Drive
Adapter and primary display adapter) have been removed.

DID THE SYMPTOM REMAIN?
Yes No

018
Replace the last adapter removed.

019
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM?
Yes No.
|
020 !
~ Go to Step 023 in this MAP.

021 :

- Power off the system.

- Remove the math coprocessor (rom the system board.
- Power on the system.

Dllj THE SYMPTOM REMAIN?
Yes No

I

022

Replace the math coprocessor. If this does not correct the
problem, replace the systcm board.

023}
(From Step 020 in ﬂ'llS MAP)
(Step 023 continues)

0Vt
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023 (cos. d)

- Power off the system.

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

- Powcr 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 Dﬁk and Diskette Drive Adapter. If that
does not correct the problem, replace the system board.

025 _

- "Power off the system.

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

Removal! of the primary display adapter results in one long and
‘two short beeps during the POST. :

DID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS’
Yes . No

| .

026

Go to Step 028 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 this MAP)
-~ Power off the syslcm
- Wail [0 seconds.
- Power on the system.
- Check for a voltage of 2.4 to 5.2 Vdc between pins | and 5
(ground) at power supply connector P8.

3020-6 Powd 1T)

o,

PABUNARNBWN =

T

i)

." !

.1-'1'

i =
System c
Board L=

Connectors
Figure 4. System Board Power Sopply Connector

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

I

029 ' '
Replace the power supply. If that does not correct the
problem, replace the system board.

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

-

S
-

~
Power (AT) 0020-7



MAP ¢ 100: Systcm Board Start

Symptom Explanation Conditions That Could Cause This
Symptom

You have entered this |+ The system board is failing.
MAP because you
were unable 1o
complete the POST,
or vou received a
XX error message.

001 ‘
_ Find your syslem type in the lollowing figure and go to the MAP

indicated.
System Type MAP
Fersonal Computer. ... .............. AP 0100: System Board (PC)
Personal Compuler XT _._._._........... MAP 0100: System Board (PC)
Portable PC....................c..ooot MAP 0100: System Board {FC\
Personal ComputerAT _................. MAP 0100: Syslem Board (AT)

Figure 1,  System Vdentification

System Board Start 0100-1

~

. -Rr

MAP 0100: System Board (PC)

Symptom Explanation Conditions That Could Cause This
Sympinm

You have cntered this | «
MAP because you
were unable to
complete the POST,
or you received a

1 XX error message.

The system board s failing.

001
- Powcr off the svsicm.

- Insert the Advanced Dlavnmucﬁ diskette into drive A

- Power on the system,

DID THE POST FINISIT WITHOUT A tXX ERROR

MESSAGLE?
Yes No
-
062

Replace the system board.

003

- Sclect 0 (SYSTEM CHECKQUT).
- Run the System Board tests. Use the {(RUN TESTS
MULTIPLE TIMES) option.

DID YOU RECEIVE A IXX ERROR MESSAGE?

Yes No

004

manual,

“(Step 005 continues)

You have successlully complcted the Advanced Dnunmm
tests. 1f you suspect an mtermitient problem. start an crrar
“log. I you need instructions, refer to the Reference

<l

System Board (PC) 0100-)

N

i
]



0as

DID YOU RECFIVE A 199 FRROR MESSAGE?
Yes No

I
ane
Replace the system hoard.

G607

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

L%me The 199 error message indicates you answered
No" 1o the question whoul the ln\(allcd devices list.

Grise T Syuerm Board (17°C)

A '
MAP 0100: System Board (A7)
- | Symptom Explanation” | Conditions That Could Cause This
Svmptom
@ @ You have entered this |« The system hoard is failing.
-] MAP because vou » The hattery is failing.

were unable to « The kevboard cable is failing,
complete the POST, »  The keyboard is Tailing.
i1 "u,ll I l'l"i','l'l' a :
1 XX errof messape.

aot

Power alf the system.

Insert the Advanced Diagnostics disketic into drive A,
- Wait at feast 10 seconds.

- Power on the system.

OID YOU RECEDVE A 1\\ ERRMDT MESSAGE DURINA TUr

002
\ Go o Siep nm in thic MAP,

003 o
Go o Sicp 009 in this MAP.

004

(From Step 002 in this MAP)

DID TIHE ADVANCED DIAGNOSTICS MENU APPEAR ON
THE SCREEN?

Yes No -
|
005
Go to "MAP 0000: Start (AT)."
006 '
(Step 006 continues) '_:
‘ e

Svstem Board (AT) G101



006 (continucd)

- Press 0 {SYSTEM CHECKOUT).

- Run the System Board tests. Use the (RUN TESTS
MULTIPLE TIMES) option.

DIND ¥YOU RECEIYE A 1 XX ERROR?
Yes No

on7

You have successlully completed the Advanced Diagnostic
tests. I vou suspeet an-intermittent problem, start an error
log. I vou need instructions, refer 1o the Refereace
manual.

008 _
Replace the system bhoard.

o9
{From Step 003 in this MATD)

Find your error codu. inthe I'ollmwm'. figure and take the action
indicated. :

Error Code Action
105 e e Go to Step 018 in 1his MAP.
162,163,164 . ... ... e Go to MAP GO00: Ston,.
101107 e Ga to MAP 0020: Power.
151,16 ... .. TR PP wyto Sten10 i JAP
102, 103, 104, 106,
0B 109 §21.192 e Replace the System Board.
Fu:urul . POST Errors . [T
010

(From Step 007 in this MAP)
This error message indicates a new or a defective battery is in the
sysicm,

(Step 010 continues)

0100-2  System Roard (AT

F

@

@

010 (continued) )
1S A NEW BATTERY INSTALLED IN THE SY‘I’I FM?
Yes No

01
Go 1o Step 015 in this MAP.

02

- Run the Sctup program and correct any crrors,

Note: A 161 Batiery Defective or New Battery
Installed message appears during the POST after
battery installation or replacement,

DID RUNNING THE SETUP PROGRAM CORRECT THE
I'ROBLEM?
Yes No
! |
013 ,
Go to Step 015 in this MAP.

014

You have successfully completed the Advanced Diagnostic tests.
If you suspect an intermitient problem. start an crror log, If vou
need instructions, refer 1o the Refercnce manuat.’

015

(From Steps 011 and 013 in this MAP)

- Disconncct the battery from the system board and check the
voltage between pins | and 4 on the battery cable connector.

WAS THE VOLTAGE AT LEAST 6.0 VDC?
Yes Neo

f

016

Replace the battery.

CAUTION "

Fire, explosion, and severe barn hazard can be caused by the -
bnllcry. DO NOT recharge, disascemble, heat above 106° C
(212°F), solder dircctly to the cell, incincrate, or expase

(Step 017 continues) ' N

Swtem Board (AT) ﬂ!/ﬂg-]

battery cell contents to water. =
Y
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U
- Repluce the sysiem haard.

o1s
_(From Step 009 in this MAP)
Power off the system, . ' .
- Disconnect the keyboard ¢ cablc from the system unit. @ @ 5 3
- Power on the system, . o (o R o
T3
DID YOU RECE!VE A 105 ERROR MESSAGE? 2 4
Yes Neo
l - S
019 7 Figere 2. Contiooity Check _
Go 1o Step 021 in this MAP. : ‘ h DOES THE KEVBOARD CABLE HAVFE, CONTINUITY'?
: . Yes No
020 _ ) S : !
Replace the system hnard g 022
: e Replace the keyboard cable.
021 , i
(From Step 019 in_this MAP) | 023
- Power off the system, : Replace the keyboard assembly.
- Disconnect the keyboard cable from the keyboard.
= Refer to Figure 2 on page 0100-5, and check the kcyboard @ .
cablc for continuity. ] VRN

. Note: Check the continuity of wires 1,2, 4, and 5
‘ (wire 3 is not used).

|
(SN

(LI

0100-3 = System Roard (AT) ] System Board (AT)  0100-5
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MAP 0200: Mewmory Start MAP 0200: Memory (PC)
001
Svmptom Explanati Conditions That Could X When a memory failure is detected during the POST. a 201 crror
ymp pramation So lt ::::g ould Canse This message preceded by a lTour-character error code (XXXX 201)
ym may be displayed. This error message lasts about 1 second hefore

You have cntered this |« A memory module is lailing. @ being replaced by a Parity Check message.

MAP because you - A memory expansion adapler is Watch the display carcfully and make a note of the four-character
were unable to failing. error code.

complete the POST, + The system board is failing, Power off the system _

ll?c memory iz - The Sctup program options are - Inscrl the Advanced Diagnostics diskette into drive A.
displaycd was nol correctly set.

. - Power on the system.
incorrect, there was a

memory parity check,
you received an error
message indicating a
memory latlure, or
you have been
dirccicd here [rom

DID A 201 ERROR OCCUR DURING. THE POST?
Yes No
|
002 :
Go o Siep 004 in this MAP,

another MAP. 003
@ Go to Step 011 in this MAP.
- 001 . B
Find your system and system board type in the following figure 7 |- 004 o
and go to the MAY indicated. {From Siep 002 in this MAP)
: : IS THE ADVANCED DIAGNOSTICS MENU DISPLAYED?
Yes No
Systam Type System Board MAP . : ) I
Personal Compuler ..., ... 16/64KB. .. .......... MAF 0200: Memory PC ’ . 005 -
Personal Computer . ......... 64/256KB . ._....MARF 0200: Memory PC _ _ Go to "MAP 0020: Power Start.’
Portable PC...........c...... B4/256KB .. ... MAP 0200: Memory XT : 006 :
Personal Computer XT .., .. 64/256KB ... ... ... MAF 0200: Memary XT - Sclect 0 (SYSTEM CHECKOUT).
Personal Computer AT .. ... AL e MAP 0200: Memory AT DOES THE AMOUNT OF MEMORY DISPLAYED ON THE
Note: 16/64K8 and 64/256KB system boards are marked afong the INSTALLED DEVICES MENU MATCH THE AMOUNT OF
. [ teftedge of thesystem vowea ' INSTALLED MEMORY?
@ _ "Yes  No
Figore 1. Syutem Vdentification - ) I
: 007’
{Step 007 continues) Y
: ]
Lo
Memory Start  0200-1 - Mooy (BCY NN
. - f\




0l
CFroes Steps Q03 and O3 s Cds 180

007 icondinued) ‘
IS A 16/64RB SYSTUM BOARD (-5 iALbiDe?

G Step GES fo this 2TADP,

08 fl \"("ﬁ “ No
(From Step 0120 in this MAP) ! !
- Press Y (1S THE LIST CORRUCT). - - 052 _
© o« Press @ (RUN TESTS ONE TIME), @ % : ' Go to Step 021 in this MAP.
- Press (XXX KB MEMORY).
: : . 013 .
* DID YOU RECELIVE AN ERROR MESSAGE DURING , IS THE FIRST CHARACTER OF THE ERROR CODF. 07
DIAGNQSTIC TESTS? . Yes No .
Yes No
A : 014
n9 ' : " Goto "MAP 0200: PC Family Expansion Memory,”
You have successfully completed the Advanced Diagnostic !
tests. If you suspect an imermitient problem, start an error 015 b
log. If you nced instructions, refer to the Relerence - Find the [ailing bank and module in Figure 2.
manuat. i
Notes:
010 ‘ _ o ) ]
-  Note the four-character crror code as shown in Figure I. You 1. The hailing bank is identificd by the first two characters of
will need it for later steps. e the error code. _
—~ ' @ % 2. The faiting module is identified by the last 1wo characiers
TESTING — XXXXB MEMORY , A ;o of the crror code.
THIS TESY TAKES UP TO TWO MINUTES ‘
PLEASE STAND BY
X:XX:XX " R i |
ERRDA — s l.-,’, -
XXXKE MEMORY xx s g 0,f v
FAILING ADORESS — SPACE/MODULE XXXX ~— o 3 i
£9 ™ ]S_'
o ar
',_'R_E\if/f"m‘ TO CONTINUE 85 og ',3 SN
PN :2 o= rveep e
Es ocif o
ey L9 setstomemes

e

Figore 1. Advanced Diapnosticy Frror Mewarpe

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

g Feomre 1. System Board

Continue with Step 011 in this MAP.

(Step 015 continues)

0200-2  Nemary (PCY - - o , ' Memory (PC) 012001



05 (continued)
DID YOU FIND THE FAILING MODULE?
Yes Neo
!
016
Replace the nine modules in the [ailing bank. If this dnc<
not correct the problem, replace the system board.

017
Replace the failing module then go to Step 001 to verify svstem
opcration.

0s

{From Step 007 in this MATP)

- Check the memory switches on the system board and any
installed mcmory cxpansion oplions.

ARE THE SWITCH SETTINGS CORRECT?
Yes No

|

019 :

Correct the switch settings. then go Lo Step 001 10 u.rlf ¥

system OPCI““IO" .

020

- Press N then Enter.

- Follow the instructions on the screen to correct the memory
size, then go to Step 00‘& in this MAP 1o verify system
operation.

021

{From Step 012 in this MAP)

1S THE FIRST CHARACTER OF THE ERROR CODE 0. 1. 2,
OR 3?

Yes No

!
022
Go 10 "MAP 0200: PC Family Expansion Mcmory.”

023
(Step 023 cqntinuc:;)

0200-4 Memoary (PC)



023 (continued)
- Find the lailing bank and madute in Figure 3.

MNotes:

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

2. The failing madule is identificd by the last two chiracters
of the error code, ‘

e

o (3
SRR
HIRIFIE )
* [ TGN,

(Last two characters of error code}
Top View of System Board

Figure }. System Roard

DID YOU FIND TIE FAILING MODULE’
Yes No
|
024
Replace the nine modules in the failing bank. 17 this does
not correct the problem, replace the system board.

025
" Replace the I’-ulmg maodulc, then go to Step 001 to verily system
operation.

Mcmory (PC) a200-5

MAP 0200: Memary (271

001 _

- Power off the system.

-~ Insen the Advanced Diagnostics diskeite into drive A,
- Power on the svsicm.

DID A. 205 ERROR OCCUR DURING TIIE: POQT"
Yes No

I
002
Go to Step 004 in this MADP.

03
Go to Step 017 in this MAP.

004
(From Stcp 002 in this MAP)
DID THE ADVANCED DIAGNOQI“ICS MENU APPEAR?
Yes No

|

005

Go to Step 025 in this MAP

006 .
- Sclect 0 (SYSTEM CHECROUT).

DOES THE AMOUNT OF MEMORY DISPLAYED ON TUHE
INSTALLED DEVICES LIST MATCH THE AMOUNT OF
MEMORY INSTALLED?
Yes No

|

007

Go 1o Step 022 in this MAP.

008

(From Step 024 in this MATP)

1S THE INSTALLED DEVICES LIST CORRE.CT"
Yes No

|
l {Step 009 conlinucs)

.

3

Aemary (XT)  0200-1




009
Press N and lollow the insiructions on the screen, then go
1o Step 010 in this MAP,

010

(From Step 009 in this MAP)

- Press Y (IS THE LIST CORRECT}.

- Press 0 (RUN TESTS ONE TIME). @
- Press 2 (XXX KB MEMORY),

DID YOU RECEIVE AN ERROR MESSAGE DURING
DIAGNOSTIC TESTS?
. Yes No

ot
You have successfully completed the Advanced Dlaenostn:
tests, If you suspect an intermittent problem, start an error

tog. H vou need instructions, refer to the Reference
manual.

012
DOES TIHE ERROR MESSAGE HAVE A 101 ERROR CODE
DISPLAYED?
Yes No

I ,
013 ;-
Go to Step 0125 in this MAP.

014
- Note the seven-character error code (XXXXX XX) as shown
in Figure 1 on page 0200-1.

0200-2  Memoary (XT)

e ————— e B T

r_'l'ES'I'IHG — XXXKB MEMORY
THIS TEST TAKES UP TO TWO MINUTES
PLEASE STAND BY
XXX XX
ERROR — XXXKB MEMORY 2015
FAIHING ADDARESS — SPACE/MODULE XXXXX XX e

7 \'I
J‘|\

* Figure 1. Advanced Diagnetic Error Mesaanc

IS THE FIRST CHARACTER OF THE SC\’EV CHARACTER

ERROR CODEOQ, 1,2, 0R }?
Yes No

|
015 .
Go 10 "MAP 0200: PC Family Expansion Mcmory.

016 -
Go to Stiep 019 in this MAP. . .

017

(From Step 003 in this MAP)

201 is preceded by a seven-character error code
(XXXXX XX 201).

we L

1S THE FIRST CHARACTER OF THE SEVEN-CHARACTER
ERROR CODE 0, 1,2, OR 3?
Yes No

|

018

Go to "MAP 0200: PC Family Expansion Memory.”

019

-{From Step 016 in this MAP)

= Find the failing bank and module in Figurc 2 on
page 0200-4. ‘ =

W
<

Memory (XT)  N1204)-3
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Notes:

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

. 2. The failing modulc s identificd by the last two characters .

of the error code.

First Character

of the o

Eror Code a I—]
=B 51' o ey 121 13 (4] 15 L.J
t = Barx { o
2 = Bank 2 -

B -

3=HBank] -«

. o & HEDL
Last Two £ \
Charscters of S : [ A
the Ervor Code Ep oA L P :J

oo=P ol -

o =0 : ] 1r ]

0z=1 +

042 "EHELE‘HEJ
08=3 @ .-

10=4 Front

=5 . ’
40=6 Top View of System Bonaret
BO=7

Figure 2. Swystem Board

DID YOU FIND THE FAILING MEMORY MODULE?
Yes No
{
0x
Replace the rine moduh.c in the failing bank. If this does
not correct the problem, replace the system board.

0l :
Replace the failing module, then go to Step 001 in this MAP o
verily sysiem opcration.

02004 Memory (XT)

®

@

®

021

{From Step 007 in this MAP)

- Check the memory switch seitings on the system board and
any installed memory expansion options.

ARE THE SWITCH SETTI'\IGS CORRECT?
Yes Neo

023
Correct the switch settings. then go to Step 001 to verily
system operation.

024

- Press N then Enter.

- Follow the instructions on the screen to correet the memory
size, then go to Step 00X in this MAP.

025
{(From Steps 005 and Ul 1in thic MAM)
IS A PARITY CITECK MESSAGE DISPLAYED?
Yes No
|
026
Goto "MAP 0020: Power Start.” '

027

THE PARITY CHECK MESSAGE?
Yes No

|

018

Go to "MAP 0020: Power Start

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

Yes No
I
03¢ :
Go to "MAP 0200: PC Family Expansion Mcmory.’
(Sicp 0M continues) P,"‘
w1
b—&
Mcemory (XT)  0200-5

[

[ T

IS A FIVE-CHARACTER ERROR CODE DISPLAYED ‘L'\DFR
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031
- Find the faiting hbank in the following figure.

Nate:  The lailing bank is identified by the [irst
character of the error code.

- Replace the nine memory modules in the Tailing bank, then go @
Lo Step D01 1o verify system aperation,

::r;s.:::hamclgr . \/——\—‘/_’ |
Y ;]H : ; A : FIH TEST POINT REFERENCE PAGE
Ly e
E]LJU:H]] R r\.{PEl.QISKETrEDRIvEs
EIIE :J El:‘: E' EI EIJ | @ @ | (Drives with a serial number prcﬁi A. B, or no prefi

Top View of System Board

Figurc ). System Roard

GT

0,

0200-6 Memory (XT)

e



Preliminary Speed Cheek

t. Remove the diskeue drive.

"

Plug the power connector into the diskeute drive
fogic board. Leave the signal cable disconnected.

3. lnsen a scratch diskette inwo the diskene drive_ -

4. Connect a jumper between TP-10 and TP-13 of the

diskene drive jogic board.

5. Power on the system.

6. Obsene the strobe marks on the drive pulley under -

Nuorescent lighting.

Note:  The outer ring is for 60 henz and the
inner ring is for 30 hene.

IV the speed is corréct. the appropriate ring of strobe -

marks will appgar o stand still.

Preliminary Specd Adjustment

Adjust the variable resistor on the servo board until the
appropriate ring of strobe marks appears to stand suill.

Variable Resistor Servo Board

Final Speed Adjustment

l.

2,

Power off the system.

Insert the Advanced Diagnostic into the disketie
drive. . - :

Power on the system.

Run the Diskette Drive and Adapler tests, Use the
{RUN TESTS MULTIPLE TIMES) option.

When the Diskeue Diagnostic menu appears. sclect
option 4, (SPELED TEST).

Adjust the variable resistor on the servo board until
the speed falls within the range displayed.




ICE PAGE

RIVES

prefix D)

Test Point Referenee Chart

Test Location Specifications
Paoint )
A J2-20 increases from O Vdc to 5.0 Vdc while
- inserting a digketie in the dave.
B US Pin5 Decreases (rom 5 0 Vdc to O Vdc while
inserting a disketie in the drive.
. c J3-16(+) 1.5 Vdc minimum across
S these two
D- 315 (—) tes! points,
E 43-24 0 Vvdc belore the LED lights,
F U6 Pin 1 As the LED initially lights, 1he voltage
mcreases by 0.2 vdc.
G Ja-3 3 Vde to 12 Vde with the LED on.
J3-14 Decreases lrom 5 0 Vdc 1o 0 Vdc while
inserting a diskette into the drive.

o1 | oa
N o1
N us

Agprozimately O Vdc

Approsimately 0 2 Vde
hnprodimately 0.5 Vdo
Approximatety 50 Vdc
Approuamatily 12 Vde

Requested Voltage Reading Minimum Maximum
0.0 Vdc 0.8 vdc
0.15 vdc ' 0.25 Vde
0.5 Vde 1.0,vdg
2.0 vdc S.g\ldc
11.2 vde 12.6 Vdc

Toest Paing Leroaiog

Power :_
Connector: G

7438

. U}) Variable Resistor
Q/ {Speed Adjustment)

i 2702




Preliminary Speed Checl:
1. Remove the diskette drive.

2. Plug the power connector into the diskette drive
fogic board. Leave the signal cable disconnected. @ @

3. Insent a scratch disketie into the diskette drive,

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

S. Power on the system, . T o TEST POINT REFERENCE PAGE

6. Observe the strobe marks on the drive pulley under
ﬂuorf_:sccnl lighting. _ for

Note:  The outer ring is for 60 hertz and the

inncr ring is for 50 hertz . | ' | _ TYPE 3 DISKETTE DRIVES

If the specd s correct, the appropriate ring of strobe ] .
marks will appear to stand still. ‘ : (Drives with a serial number prefix E)

.Pr"eliminary Speed AdjuStment ‘

Adjust the variable resistor on the servo board until the
- appropriate ring of strobe marks appears to stand still.

N

-\



VCE PAGE

JRIVES

prefix E)

Test Point Reference Chart

Test
Point

Location

Specificatlons

mnom Qo o

J6-2

P7-1 {4}
P7-21-)
N/A

TP

P33

P4-2

5.0 Vde with the dishette removedand
the tatch closed.

Do the lollowing:
t. Inser a disketle inlo drive A,

2. Power off the system for
5§ seconds.

3 Power on the svstem.

4.  With the dishetle inseried and the
tatch closed. a fluctuation of
approximalely 0.1 Vdc will occur
aller the beep a! the end of the
POST and will continue lor as long
as the spindle rolales.

1.5 Vdc minimum across
these iwo

test points.

Go to Step 038.

As the LED initially lights. the voliage
decreases by 02 Vde. g

3Vdc 1o 12 Vde with the LED on.

Decreases from 50 Vdc to 0 Vdc while
mserting a diskette into the drive.

G

Test Point 1.ocations

Power Connector

O
Requested Voltage Reading Minimum Maximum
Approximately O Vdc 00 vdc 0.8 Vde
Approximately 0.2 Vdc 0.15 vdc 0.25 Vdc
Approximately 0.5 Vdc 0.5 vdc 1.0 Vde
Approximatety 5.0 Vdc 20Vdc 5.5 vdc
Apprasimately 12 Vde 11.2 Vdc 12.6 Vdc
-y
Wl
W
)
Hein. 29 10
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Final Speed Check

6

Power off the sy stem,

Insen the Advanczad Diagnostic diskeute into
drive A,

‘Power on the system.

Run the Diskette Drive and Adapter test using the
tRUN TESTS MULTIPLLE TIMES) option.

When the Diskeue Diagnostic menu appears, select
uption 4 (SPEED TEST).

The speed shouid tull within the range displayed.

The Type 3 diskette drive monitors its own speed and

compensates accordingly. There are no speed

adjusuments an the drive. H the speed is not correct. an

~electrical or mechanicai problem exisis. Retum 1o the
MAP w isolawe the failure.



Preliminary Speed Check
1. Remove the disketic drive.

2. Plug the power conncctor into the diskette drive
logic board. Leave the signal cable disconnected.

3. Tnsert a scratch disketie into the diskette drive.

4. Conncct a jumper between pin 16 of the diskette
drive signal connector and ground {use the frame as
ground).

5. Power on the system.

6. Obscrve the strobe marks on the drive pulley under
Muorescent lighting.
Naote:  The outer ring is for 60 herntz and the
inncr ring is for 50 hertz,

1. If the speed is correct, the appropriate ring of strobe
marks will appear to stand still,

The Type 3 diskette drive monitors its own speed and
compensates accordingly, There are no speed
adjustments on the drive, If the speed is not correct. an
electrical or mechanical problem exists, Return to the
MAP to isolatc the failure.

Faal

—g
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MAP 0900: Parallel Poit Stari

Conditions That Could Cause Thic

Symptom Explanation
- Symptom

You have entered this |« The Printer Adapter is {iling,

MAP because you « The Senial Parablel Adapieris
rzceived a 9XX error failing.
code, or vou have « The printer cabiz s {adine.

been directed here
from another MAP.

001
Find your system type in the following figure and refer (o the
MAP indicated.

—
[ System Type MAP
! Ferspnal Computer............ MAP 0800: Printer Adaple*
Personal Cemputer XT,.._..... MAP 0900: Printer Adapter
Porlable PG ........... e .. MAP 0200: Printer Adaptgr
Fersonal Computer AT. ..., .. AP Q00: Serial/Paraltel Adapier-
1 . Parallel Port

Figure 1. Sydtem [dentification

o
Primary Paratic] Port Ssart (0000 ]
N

w8 et Ly



001 (conlinucd}
DID YOU RECEIVE AN ERROR MESSAGE?
Yes 1‘;30

002

You have success{uliy completed the Advanced Diagnostic
" tests. If you suspect an intermitient problem, start an crror

log. I you need instructions, refer to the Reference

managal, :

03 -
Replace the Primary Serial/Parallel Adapter,

0900-2 Primary Parallel Port



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

Symptom Explanation Conditions That Could Cause This

Symptom Symptom Explanation Conditions That Could Cause This
You have entered this | »  The printer adapter is failing. Symptom
::i?v:;?;;g;ztmr You have entered this | - :I"he adapter assigned as the
code, or you have MA!’ because you Ifrimary Parallel Port” is
boen directed here received a 9XX error failing.

code, you suspect a
h SAP. i
from another MA , Serial/Parallel

Adapter - Parallet
Port problem, or you
have been directed
here from another
MAP.

- Power off the system.

- Bisconnect the printer cable from the adapter,

~ Insest the Advanced Diagnostics diskclte into drive A.

- Power on the system.

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

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

Ensure the Tollowing conditions exist:

1. An adapler is set for "Primary Parallel Port” operation,

Note: Use wrap plug {IBM Part 8529228) when PR 2.

1
Il a'second adapter with a paralie] port is installed. it is set for
instructed to install the wrap plug.

"Alternate Parallel Port"” operation.

DID YOU RECEIVE AN ERROR MESSAGE? 001
Yes No " - Power off the system.
_ ) -~ Bisconnect the printer cable if it is atiached to the paraliel
002 . port set [or primary operation.
You have successfully compleled the Advanced Diagnostic - Insert the Advanced Diagnostics diskette into drive A,
tests. If you suspect an intermitient problemt. start an error - Run the Serial/Parallel - Paralle! Port tests. Use the (RUN
log. 1f you nced instructions, refer to the Reference TESTS ONE TIME) option.
manual. - Follow the instructions on the screen. Do not power off the

system during this test.
003 _ . ,
Replace the printer adapter. Note: Use wrap plug (IBM Part 8529228) when
instructed to install the wrap plug.

. (Step 001 continues)

=
3
ey

Printer Adapter  1900-° Primary Parallel Port  0900-1
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Cirenitos Inteprados Digitales

PR m——

o OQud son los circuitos integrados

« Tecunlogias de fabricacion

o Rreve historia '

o I'scolas de integracion

« Cémo se fubrican los circuitos integrados
o Oud hay dentro de un circuito integrado
o Tendencius

(ued son los circuitos integrados

La principal razén para que los sistemas digita-
les hayan adquirido tanta popularidad y sean cada
vez mds sofisticados, compactos y econémicos ha
sido el alto grado de perfeccionamiento logrado en
cl desarrollo en masa de circuitos integrados.

Pricticamnente, todos los equipos digitales mo-
demos se fabrican usando circuitos integrados.

Un circuito intcgrado o Cl es aquel en el cual to-
dos los componentes, incluyendo transistores, dio-
dos, resistencias, condensadores y alambres de co-
nexisn, se fabrican e interconectan completamente

obre un chip o pastilla semiconductora de silicio.

Una vez-procesado, el chip se encierra en una
cdpsula pldstica o de cerdmica que contiene los pi-
nes de conexidn a los circuitos externos. :

Las cdpsulas pldsticas son m4s livianas pero las
cerdmicas son mds resistentes y pueden trabajar a
rids altas temperaturas,

Una pastilla tipica (figura 9) tiene aproximada-
mante de 2.5 a 6.5 mm de lado y 0.5 mm de espe-
sor. Los chips digitales més pequefios contienen
vurios componentes senciilos como compuertas, in-
vensopes y flip-flops. Los més grandes contienen
circuitos y sistemas completos como contadores,

wmorias, microprocesadores, ete.

Pastilia de silicio i

" f
La mayorfa de los circuitos integrados digitales
vicnen en presentacién tigo DIP (Dual Ia-line
Package) o de doble hilera. El pin N7 1 se identifica
mediante una ranura o un punto grabado en la parte

‘superior de la c4dpsula. La enumeracién de los pines

se realiza en sentido contrario al de las manecillas
del rclaj. (figura 10).

Circuito Integrado tipo DIP i

Las configuraciones mas comunes de los Cli
digitales tipo DIP son las de §, 14, 16, 24, 40 y &4
pines.(figura 11), Estas dos Gltimas contienen z2nz-
ralmente microprocesadoresyotrasfuncionesdizira-
les relativamente complejas.

Tipos de empaque DIP .
14 1312 11 10 %

La cdpsula trae impresa la informacion respecio
al fabricante, la referencia del dispositivo y lafeci



de fabricacidn. Cada fabricante de circuitos integra-
dos (National, Texas, Fairchild, Motorola, ctc.) se
identifica mediante un logotipo distintivo (figura
12). La referencia (SN74L.873, CD4048DB, etc.) de-
signa especificamente al dispositivo.,

Fabricantes de clrcultos integrados |
Thampon Componants/
OAAM | Frosm Qe
. Samaung :
Advanced Micro Compancits . _ 3
Dovicos Thomson Companents  gamiconductar, Inc ;
ANALOO :
DEVICES @ smmml:n
* Analog Devices " Motorola ' Signetics
- .
) o 71 NS 8
EXAR Integrated s
Systems National Semiconductor  Siliconix
C—— . .
EAIRSHILE NEC \{@
uu-.-uq-ﬁlﬂ‘uﬁ
Fairchild NEC Electironics, ing. :Texas Instruments
.
intg nesa ks TRIY
Intel RCA TAW Semiconduclors
cam oD Zil
BNTERSIL R og
Intarsil

El cédigo de la fecha informa cuando fue manu-
facturado el chip. Las dos primeras cifras indican ¢l
afio y las dos Gltimas se refieren al mes o semana de
fabricacién. Por cjenplo, "§307" significa la sépti-
ma semana de 1983,

En Ia presentacién tipo DIP, los pincs de acceso
estdn espaciados entre si-2.5 mm. Barn efectos de
montaje experimental los CI pueden inscrtarse en
un protoboird o tablero sin soldaduras,

Para los montajcs definitivos en circuito impreso
pucden estar soldados directamente al cobre o mon-
tados sobre una base o "socket". La utilizacién de
bases simplificala instalacién durante el ensamble y
¢l rempliezo en caso de dafio.

Ademds del tipo DIP, existen otras presentacio-
nes comunes de los circuitos integrados digiales
como la cipsula metdlica (TO-5), la plana y la “chip
carrier” (figura 13). La 'TO-5, aunque es muy resis-
tente, estd siendo remplazada en muchos casos por
empaques plisticos, que son nxis livianos,

Actualmente se dispone de una gran variedad de

circuitos integrados digitales que utilizan cdpsulas.

SMT o de montaje superficial (figura 13). Los
chips SMT son casi 4 veces mds pequeiios que los
DIP equivalentes y no requicren de perforiciones
para su instalacién: se sucldan directarmente a los
trazos de circuito impreso. '

Clrcultos integrados para montaje su'bernc!a-l 1

L.a miniaturizacién introducida por la tecnologia
de montaje superficial o SMT (Surface-Mount
Technology) es la que ha permitido, por cjemplo,
obtener calculadoras del tamadio de una tirjeta de
crédito.

Este tipo de encapsulado ¢s cada vez mids po-
pular y en el futuro serd uno de los mids utilizalo
por la sencillez de su manufactura y otras ventajas,
especialménte econémicas.

Tecnologias de fabricacién
LLos circuitos integrados digitales se pucden cla-

sificar en dos grandes grupos de acuerdo al tipo de
transistores utilizados para implementar sus fun-

ciones internas de conmutacidn: bipolares y MOS.

Los circuitos integrados bipolares s¢ fabrican
con transistores bipolares tipo NPN y PN v los o1
tipo MOS utilizan MOSFEIETSs (transistores de ofy
de campo de compuerta aislada). -

Dentro de cada categoria, los fabricantes han de-
sarrollado una amplia vanedad de fivnilias Ligicas
de circuitos integrados tanto MOS como bipolares.
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del transistor en los Laboratorios Bell (1947). Se
trataba de un fl'i:r-flop desarrollado enteramente so-
“re un sustrato de germanio.

El flip-flop de Kilby contenfa apenas 4 tran-
sistores, una cifra insignificante comparada con los
casi 1.000.000 ('Un millénj) de transistores de un
microprocesador moderno, como el 68030 de Moto-
rola o el 80486 de Intel.

Veamos entonces, a grandes rasgos, cémo ha
cvolucionado la' tecnologfa de los circuitos inte-
grados desde sus comienzos hasta nuestros dfas.

La primera familia de circuitos integrados digi-

tales comercialmente disponible fue la serie 900 de
Fairchild Semiconductor, introducida en 1961. Los
chips de esta familia, denominada RTL, operaban a

3.2 V y utilizaban intcrnamente resistencias y tran-

sistores para realizar operaciones l6gicas.

En la figura 16 se muestra el circuito interno de
un dispositive RTL tfpico. RTL es un acrénimo de
Resistor-Transitor Logic (l6gica de resistencia a
transistor),

¢ Circuito Integrado RTL
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La familia RTL dio paso a otra familia de cir-
cuitos integrados digitales construidos a base de dio-
dos y transistores. A esta nueva familia se le de-
nomino DTL, un acrénimo de Diode-Transistor
Logic (I6gica de diodo a transistor). En la figura 17
se muestra el circuito de un dispositivo DTL tfpico.

Circuito Integrado DTL
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La siguiente familia en aparecer (1962) fuc L
I'TL, que utilizaba sélo wansistores y ¢ia s s
pida que sus predecesoras. TTL es unacrénimo e
Transistor-Transistor Logic ({§gica de tunsistor a -
transistor). Los primeros trabajos en THL fueion
realizados por James Buie de Pacific Semiconduc-
tors (ahora subsidiaria de TRW). '

Con el ticmpo se impuso en el mercado T seric
TTL. 74XX, lanzada originalmente por 1exes [ns-
truments, la cual sigue siendo una de las s uti-
lizadas y econSmicas. En 1a figura 18 sc muestia ¢l
circuito de un dispositivo TTL tfpico.

G

1

Circuito Integrado TTL

Fig. 18
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Mientras se desarrollaba la tecnologfa bipolar o
TTL, algunos fabricantes, especialmente RCA, con-
centraban sus esfuerzos en 1os transistores de efecto
de campo (FETs) y sus aplicaciones. En 1957,
John Wallmark de RCA patent6 el FET.

En 1962, Steven Hofstein y Frederic Heiman,
también de RCA, desarrollaron el transistor »:0S o
MOSFET (FET de compuenrta aislada). A finalesde
este aflo, Hofstein y Heiman lograron faliicar cl
primer circuito integrado MOS, el cual contenfa 16
transistores MOSFET distribuidos sobre unit pas-
tilla de silicio de 0.063 mm de lado.

Para 1963, RCA ya producfa chips que conte-
nfan cientos de transistores MOSFET ¢n una {rea
muy reducida. El desarrollo del transistor MOS y
su facilidad de integracién permitié ¢l surginicnto
de familias como la MOS de canal P (PMOS), Ia
MOS de canal N (NMOS) y la MOS complemien-
taria (CMOS), todas de gran aceptacién. ~

Dentro de las familias CMOS se impuso con ¢l
tiempo la seric 40XX, lanzada originalmente por la
RCA, una de las mds populares en la actualidad
junto con la serie 74CXX de Nationul. En I figora
19 se muestra el circuito interno de un dispositivo

.+ CMOS dpico.



Una familia 1égica es un grupo de chips o mé-

dulos funcionales, fabricados de acuerdo a la mis-
matecnologiay eléctricainente compatibles, esdecir
s¢ pucden intcrconectar directamente entre sf para
configurar cualquier tipo de sistema digital.

Algunas veces cs posible interconectar circuitos
de dos familias diferentes adaptando los nivcles de
voltuje entre ellos mediante interfaces apropiadas.

Dependticndn de cémo se interconecten estos blo-
ques 16gicos, usted puede construir un computador,
uni calculadora, un sintetizador de misica, un mul-
timetro digital, un contador de eventos, un sistema
de control industrial y miles més de posibilidades,
limitadas dnicamente por su imaginacién.

Las familias bipolares mds conocidas son la
RTL ({6gica de resistor a transistor), 1a DTL (16gica
de diodo a tansistor), 1a TTL (Iégica de transistor a
transistor), la ECL (16gica de emisor acoplado) y la
I2L (16gica de inyeccidn integrada).

Las dos primeras familias son completamente
obsoletas en la actualidad perd fueron muy popu-
lares en los inicios de la electrénica digital. '

Dentro de las familias bipolares, los circuitos
mds utilizados son los TTL. La familia ECL se
utiliza principalmente en aplicaciones de muy alta
frecuencia y la I2L en aplicaciones de control. Los.
dispositivos de esta tiltima familia son generalmente
hfbridos, es decir realizan operaciones anélogas y
digitales en una misma pastilla.

Las familias MOS m4s conocidas son la CMOS
(16gica de uansistores MOSFET complementarios),
la PMOS (logica de transistores MOSFET canal P)
Kln NMOS (légica de transistores MOSFET canal

). Los dispositivos de estas familias se caracteri-
zan por su bajo consumo de potencia y su alta ca-
pacidad de integracién,

Dentro de la familia MOS, los circuitos mds uti-
lizados son los CMOS. Las tecnologfas PMOS y

NMOS se utilizan principalmente en la fabricacién
dc microprocesadores, memorias, calculadoras, et

Los circuitos integrados digitales TTL se carac-
terizan por su bajo costo, su alta velocidad, su mo-
derada inmunidad al ruido y otros factores-que cx-
pondremos m4s adelante. .

. La serie m4s popular de esta familia es 1a 74X X,

constituida por los chips cuya referencia comicnza

or 74 como el 7400, 7404, 7447, T74LS04,
41.93, 745181, 74ALS1035, etc.

Los circuitos integrados CMOS se caracterizan,
entre otras cosas, por su amplio rango dc voltajes
de operacién, su bajo consumo de corrriente y su
alta inmunidad al ruido.

Una de las series més populares de esta familia
es la 40XXB, constituida por los chips cuya re- -
ferencia comienza por 40 6 45 y termina en B como
4017B, 40163B, 4522B, 4543B, etc.

Las familias 16gicas TTL y CMOS sc analizan
extensamente en la leccién 2. La mayorfa de expe-
rimentos, proyectos y aplicaciones de este curso
emplean circuitos integrados TTL y CMOS. P~-
esta razén ¢s importante que usted conozca sus
racterfsticas y restricciones y los aprenda a utilio.
eficientemente. :

'El cuadro de la figura 15 resume las dos grandes
familias (bipolar y MOS) de circuitos inte grados di-
gitales y sus correspondientes subdivisiones.

Breve historia
E! primer circuito integrado digital conocido fue

concebido por Jack Kilby de Texas Instruments ¢n
1959, més de una década después de la invencién

-

Famllias de circultosintegrados

TTL

74AS, 74ALS

Sories 74, 745,
74L, 74LS, 74H,

' I CMOS

Saries 40, 45, MOS!
NMOS PMOS} | 74c, 741iC, SOS

74HCT




_ Circulto Integrado CMOS

-0 Salida

Qi | Teanal

Lo e s

S el bads e

A pesior de que los circuitos integrados MOS pro-
metian sormds simples de procesar, consumian me-
ncs potencia y pemitian mayorcs niveles de integra-
cidn que los bipolares, existfan serios problemas en
su fabricacién, especialmente su extrema sensibi-
lidud a la electricidad estdiica (ESD). :

Ademits, los dispositivos MOS eran més lentos
quc los bipolares y requerifan diferentes fuentes de
alinientacidon. Debido a estos y otros inconvenien-
tes, la tecnologia MOS no tuvo mucha aceptacién
en sus CONICNZos.

Duranie la mayor parte de tos afios 60's, sélo
dos compaifias, General Microelectronics y General
Instrumynts producfan chips MOS. Incluso RCA,
pionero de la teenologfa MOS, desplazé la mayor
parte de su interés hacia la tecnologfa bipolar, que
era ecenGmicamente mds rentable. -

Sin embargo, !a'tecnologfa MOS resurgié con
fuerza en 1967 cuando Fairchild lanz6 al mercado la
primera meinoria MOS (una ROM de 64 bits) y se

consolidd definitivamente en junio de 1971 con la -

introduccién, por parte de Intel Corporation, del
primer microprocesador (el 4004, de 4 bits).

Posteriores avances en los procesos de fabri-
cacién de los circuitos integrados aceleraron el cre-
cimicnto de una industria ya en expansién. En
1972, Mostck Corporatién lanza la primera memo-
ria de alta densidad (una RAM dinémica de 1024
bits) e Intel ofrece los primer microprocesadores de
R bits (el 8008 y el 8B08O).

¥n los afios siguientes, otras industrias como
National Sciriconductor, Rockwell, AMI, Signetics
Yesorn Diglal, RCA, Motorola y Zilog producen
sus propios microprocesadores (1802, TMS1000,
683, 7A0, S048, BORG, Z800G, 68000, etc.).

Pars mediados de 1a década de los 70's, existian
cerce e 49 microprocesadores diferentes en el
nwivados Actualimente, la cifra de microprocesado-

res dhisponibles es muy alta. -

De acuerdo a su complejidad, los circuitos inte-
ados digitales se clasifican en 4 categorfas bdsicas
lamadas SSI, MSI, LSI y VLSI. Esta clasificacién
sc fundamenta en la cantidad de compuertas utiliza-

das para implementar la funcién propia del chip. Co-

Escalas de integracidn

“mo sabemos, las compuertas son los bloques cons-
- tructivos bésicos de todos los circuitos digitales. -

SSI significa Small Scale Intcgration (integra-
ci6n en pequeiia escala) y comprende los chips que
contienen menosde 13 comFucrtas. Ejemplos: com-
puertas y flip-flops. Los Cl SSI se fabrican princi-

almente empleando tecnologias TTL, CMOS y
CL. Los primeros circuitos integrados eran SSI.

MSI significa Medium Scale Integration (integra-
cién en mediana escala) y comprende los chips que
contienen de 13a 100 compuertas. Ejemplos: codifi-
cadores, registros, contadores, multiplexores, deco-
dificadores, demultiplexores. Los CI MSI se fabri-
can empleando tecnologfas TTL, CMOS y ECL.

U LSI Siﬁhiﬁcd Large Scale Integration (integra-
" cibén ‘en

ta escala) y comprende los chips que
contienen de 100 a 1000 compuertas. Ejemplos:
memorias, unidades aritméticas y 16gicas (ALU's),
microprocesadores de 8 y 16 buts. Los CI LSI se
fabrican principalmente empleando tecnologias I2L,
NMOS y PMOS.

VLSI significa Very Large Scale Integration
(integracién en muy alta escala) y comprende los
chips que contienen mds de 1 compuertas,
Ejemplos: microprocesadores de 32 bits, microcon-
troladores, sistemas de adquisicién de datos. Los
CIVLSI se fabrican también empleando tecnologias
I’L, NMOS Y PMOS.

Como se fabrican los circuitos integrados

Pricticamente, todos los CI digitales disponibies
en la actualidad se fabrican a partir de pastillas de
silicio, aunque estdn apareciendo otras tecnologias
como la basada en el arseniuro de galio (GaAs). El
procesamiento del silicio para obtener Cls o chips
es rclativamente complicado pero intentaremos des-
cribirlo de una forma sencilla.

- A}

El silicio utilizado para la fabricacién de chips es
de una pureza del orden del 199.9999999%; y se
produce quimicamente a partir del biéxido de silicio
(SiOz). el principal constituyente de la arcna. Una
vez sintetizado, el silicio se funde en una atmédsfera
inerte y se cristaliza en forma de barras cilindricas
de hasta 10 cm de didmetroy 1 m de largo..

Cada barra se corta en pastillas de 0.25 a 0.50
mm de espesor y las superficies de estas dlimas se
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£l EIGS CONO HERRAMIENTA DF DIAGNOSTICO

Uno de los elementoz maa imporlantes de coclquier sislema digilel es desde
luego. el programa encargzdo de coordinar todoa los elementos tanto de herdware
comn de eoflware. que conforman al aislema, .Gepéricamentz diche programa es
conoecido como Monitor, IPL o BIOS

Laa funciones que realize un prograric Monitor son 133 siguienles:

- Configuracion de Interrupciones.

- Confignracion de DNA.

- (onfiguracion de Fuertos (Serie v Paraiel).
- (onfiguracian de teclado v demas periféricos.
- Tranglerencia de Control hacia:

a).~ \n gislema de mayor jerarquia.
h).- Bl usuario,

Las rutinaz del Monitor deben cser eficientes y ocupar un espacio minime e
memoria. Lag rotinag basicaa de] Monilar ealan arientadas a:

- (argado de datos en memorna.
- Leclura de datog en memonia.,
- Deaplieguea ASCIL,

- Contral de Periféricos.

- Ejecucidn de Programas.

Haciendo un analisiz de ealas funciones. e3 posible realizar un reconccimiento dab
hardware instalado en la compuladora. haciendo una serie de accesos a las rulinas
adecuadas del BIOS. Antes de enlrar a esle punto es imporiants treler slgunos -
puntos basicos para una correcla asimilacion de log elementos que aqui e expongan.

MAPA DE MENORIA DEL SISTEN

Concrelamente en Jas computadoras personales de JBM. el programa de
inicializacién ge conoce como BIOS (Bagis Inrat Qulpul System). En 1z fgura 1 (ver
fig. pagina siguienle). podemos apreciar el Mapz de Memoria de una 1BM PC original.
Este mapa de memoria se ha respelado en v confizuracidn pera mant2ner
compalihilidad con modeloe rosteriores 4e Pz = PR/
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The System Memory Map

PC/AT and PS/2 exicnded memory
10000014 —
. ]
’ Rescrved for ROM B1OS
COO00H »
Rescrved fur installable ROM
CO000H > Py
Video bulfers
AQODOH >
Transient purtion of DOS
¥ Transient Program Arca
(user programs and data)
[~ System
Jm S Resident portion of DOS 1 RAM .
il - ' |
00S00H » Data nlr)cn for R(:M Bl(l): and DASIC .
00400H > ntnlnrca or ROM BI0S
00000H N nicrrupt vectors

Figure 1-6. An ontline of memory usage in PCs and PSi2s,
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Analizando ¢l mapa propueslo. <1 espacio direccionable de 1 MByles de] 8088 fué
dividido en varias &reas funcionales; Ja que en esle momenlo nos ocupa e la
eorregpondiente al BIOS. £ importante nolar que cualquier aislema hasado en enle
microprocesador debe terer memoria ROM en la parte més alla del espacio
direccionable de ! MB. debido a que cuando el sistema e encendido. el micro ejecuta
el programa que inicia en la direccidn FFFFOH

Asi mismo, tiene reservados los primeros 1024 bytes de RAM para almacenar en
¢l una lista de veclores de inlerrupcicn (direcciones de rutinas manejadoraa de
interrupcicnes). El resto del mapa de memoria sigue esta divisicn general entre RAM
en Ja parle baja y RON en Ja parle alta del espacio direccionamiento.

£l MU:’GF]?{XES'/!M}{ A%,

Un microprocesador €3 un circuilo combinacional y secvencial que va
interacluar con otros . circuitos para formar en oomjunto un -sislema digital de
cdmpula.

En esencia. el microprocesador determina la capacidad del sislema ya que su
velocidad establece la velocidad maxima de operacién del sistema. siempre que los
dispositives que lo acompehan (memorias. puerlos. ele). lrabajen a Ja misma
frecuencia de operacion; sus pines de datos v direcciones ealablecen Ja capacidad de
almacenamiento y el lamano de las pa]abras. aus pines de control indican el tipo de
interface B/S que debe aer usada,

Entre Jas multiples furciones que realica un microprocesador destacan las
aiguientes:

1.- Provee laa sefales de tiempo v conlrol pars todos los elementas del sistema.

2.- Busqueda de imatrucciones y datos deade la memaria. :

3.~ Transferencia de dalos deade v hacia diapoaitivas de B/S.

4 - Decodificacion de instrucciones.

5.- Realizacidn de operaciones ldgicas v ariltméticas oohmtadaL & través de
inalrucciones.

6.- Respuesta & Jas achales de control d¢ E/S lales como RESET e INTERRUPT.

Cabe sehalar que la ldgica inlerpa del microprocesador no puede ser accesada
eternamenter log elementos del mioro ge accesan por software. Eslo significe que
podemos afectar la circuileria inlerna del microprocesador Unicamente por e
programa que ponemos en Ja memaria del gislema para que <l micro lo ejecule.

La légica de) microprocesador la podemas dividir en tres grandes arees
funcionales: | , .



Eata labla contiene las direcciones de las rutinas de servicio de las interruptiones
en un formata segmento-deaplazamiento (scgment-offsel), Eslc significa que cada
dereccion requiere 4 byles. por lo que el 8088 zoporta 256 vectores de inlerrupcion.
estos 206 lipos de inlerrupciones pueden agruparse en tres cetegorias basices.

+Internas de Bardware: Generadas par ciertos evenlos encontrados durante la
ejecucidn de un programa.

+Externag de Hardware: Realizadss por los conlroladorea de los dispasitivos
perilérieos 0 por coprocesadores.

+Software;- Realizadas de manera asicrona por cua]qmer programa al ejecotar la
aimple instruceidn INT,

Para cada tipo “de interrupeidn hay reservado un veclor de interrupcidn. el cual
especifica donde se encuentra localizede el programa manejador de interrupciones
para ese lipo de interrupcidn,

El sistema operativo e divide en dos: ROM-BIOS (Read Only Memory-Basic Input
Oulput System) y Dos (Disk Operating Syslem). Las interrupciones 00H a iFH. som
vsadas para inlerrupciones internas de hardware vy el BIOS; en lante que las
interrupciones 208 a 3FH son usadas par e DOS; v el resto 40H = FFH. eslé
disponible para ser usadas en aplicaciones posteriores.';

La forma en que lag funciones del sislema operativo son accesadas en el DOS s a
~ lravés de interrupciones de software. Cada inlerrupcion accesa @ una categoria
especifica de funciones y éstas son determinadas por el valor del registro AH. & se
necesita informacion adicional. esté es pasada. en los registros AL BX. CX y IX.

INTERRUPCIGNES EN EL RON-EI0S

. Cada upa de las interrupciones en ROM-BIOS esld asociada con un nGmerc de
opciones que pueden ser accesadas dependiendo del valor contenido en el registro AR
al momento de ser solicitada la interrupeidn, La lista complela de las interrupeiones
¢l BIOS se da en la Tabla 1. {ver disco de interrupcionea del cursa)



B yjuiﬂf BRI 7“1‘7”%‘“3 A e S e e S e e el
f—

8088 .
8-BIT HMOS MICROPROCESSOR
8088/8088-2 :

iR

. MIN [mx] .
. MODE  |MOGE|
ano 1 U w0 vee
AW 1 B A
N : I M 3007 awwsy -
;'::I?\Enc;ﬂvg: 2 Mz 4 T arnsa
' Queue 2 B U s I B[ Atwuss
' A0 [l 13y awse
v ! " dy up 1% RIGH)
aus . | Ad (e » MNER
‘ m".?ldcl: e ‘ ' aor o - a:g m
e L EXECUTION UNIT aos Clo &% a) wown  (rmaTm
— - Gveren ADs ] B[] W o
' Abe Ou s W CoR
ADUS a3 [ D il 3
AD2 Cl1a 7[] oM &1
ADI )1 w[] BER - &6
:: :t T\ anrtHMETe s s oae ase
CH (13 i : LOAIC.UNIT NM Clar n{J] mMm o5}
EXRCUTION DH oL ' INtA C]e 2] st
UNIT 1) ex Cl]w 12 READY
LD 1 ano a0 ~2{] naEser .
8!
o I FLAGS | § 2314502

231450~-1

Flguro 2. 8080 Pin Configuration
Flgure 1. 8088 CPU Functional Block Diagram ’

el bl BT

S15]151515]5151515151SIS1SHS]SISISISISISISTH

B T o £ 5

| 5151

| mmmmmmmmmmmmmmmmmggmgmmwgmmmLa



i) Seccign de  Registros.
i) Seccian de Tiempos v Control.
iii ) ALU.

En la figura 2 {ver fig. pagina siguienle). podemas apreciar el Diagrame de Blogues
Funcionales de] 8088. Para efeclos de este lema umr‘amente haeros referencia a la.
“Seccidn de Registros.

El BOBB fue disehado para ejecutar inslrucciones y redlimr operaciones ldgicas v

aritméticas. asi como recibir y pasar dalos hacia j desde la memoria. Fara hacer
esto usa varioa regmlros de 18 bits.

Hay catorce re cr].;lros en tolal. cada unn con una fucion especial. Cuatro Registros
de Datos {AX. BX. CX. DX) también conocidos como (Scratch-Pad): los cuales son
usados por programas para almacenar temporalmenle los resuliados internca y
operandod de las operaciones aritmeticas vy lSgicas. Coalro Registros de Segmento
(CS. DS. 88. ES). que retienen las valores del segments. Cineo Registros Apuntadores
e Indices (IP. SP. BP. 1. DI). log que relienen el desplazamiento (offset) que es
usado en loa registros de segmentn para localizar datos en la memoria,

Finalmente un Regislro d¢ Banderas (FLAGS). el cual contiene nueve banderas de
! bit las cuales son usadas para almacenar informacidn sobre el estado y control de
laa operacionea del BOBB. en la Je figura 3 (ver fig. en la péaging siguienle). se
muegtran dichog regislroa.

A7)

El BIOS esla hecho de eddigos v programas que proporcionan ei conlral & un nivel
del dieposilivo para la mayor de log dispasitivas de entrada v salida en e sisiema. En
fa familin 1BM PC. el BIOS esla contenido en ROM en la tariets principal del sistema.
junlo con un conjunto de rulinas llamadas a POST (Power Cn Self Test). que verifican
la mé&quina cuando éala eg encendida.

El BIOS crea independencia del hardware proporcionando un cierle nivel de
separacidn de ésle. Por ejemplo. cuando se hace una llameda al BIOS que envie un
carbeler a la impresora, el programador no necesila conocer la direccidn de L/3 del
puerlo del impresor o como contrelarlo,

- FI BIOS normalmente es Invocado Via un conjunto de interrupciones veclorizadas
en varios puntos de entrada del BIOS. Otros veclorea de interrupeidn son vsedos para
servir lag interrupaiones de hardware, tales como: “operacién de dizeos terminada”,
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The 8086 Registers
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Figure 2-5. The 8086 registers and flags.
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En lermmos practicos. €l goflware invocs el BIOS Larnandn los registros apropiadas
en el microprocesador y vsando l& instruecién INT.

El BIOS ea extendible, Cuando las rulinas POST se ejecutan. como parle de su
operacidn buscan el espacio de direceidn de Ja RON para rutinas “add-on”. las cuales
entonces aon invocadas ast que ellas pueden instalarse por si mismas. Por ejf*mplo el
IBM EGA. extiende la inlerrupeion de video INT 10. como ae indica en la Tabla 2 (ver
firg. en la pagina siguiente)

ba regla para laz entradas del BIOS es una interrupeion de software por
dispositivo. Pueden ser también una o més entradas de hardware. y entradas que
apunten a lablas o bloques de dalos vsados por el manejador del dispositivo.

Loz veclores de interrupeion. usades camo apuntadores a dalos en lugar de
~ eddigo. permiten alternar fécilmente el ambienle de trabajo de la computadora.

‘En lo que se refiere a las localidades de memoria absoluta. ndlese Jo siguiente:
Algunas funciones han sido agregadas a los veclores de interrupcidn (0:0 a 3FF). pero
ninguna funcién ha sido redefinida. Los mapas de memoria para el despliegee del
video (A000:0 y B800:0) no cambiaran el mada de operacion del BIOS para un mado
de video dedo. Si €] mapa de bil e3 alterade. un nuevo modo ea definido para
soporlarlo. Las &reas de datos del RON-BIOS (iniciando de 40:0) retendrén sus
definiciones acluales tanto como las funciones correspondientes estén definidas. En
otras palabraa. las definiciones pueden cambiar a capricho de 1BM.

Una interrupcion en un microprocesador es lo suspension thporal de la ejecunidn
del proceso que.en ese rnomtnto realiza el procesador, e inicia la ejecucion de obro.
que por lo general se conoce como Servidar de la Interrupcidn. Bl Controlador de
Interrupeiones ea el encarsado de determinar la cavsa de la interrupeidn, tomando la
accion apropiada vy regresando el conlral al proceso que originalmente fue
suspendido.

Esto es. se palva el estado actval del sistema en el slack y se ssita a una rutina
de servicio a la interrupcion solicitada. dicha rutina es determinada por el nomero
de la interrupeion. Después de que la rutina ha lerminado. se realiza un “regrese de
interrupeién”, Jo cual causa que el programa que e \rabajaba previamenie resuma
8u ejecuctdn,

Lag inlerrupciones son generalmente cousadas por eventos exlernos ol CFU que
requicren alencién inmediata, Bl 8CCB reserva el primer KByle de memoria par:
almacenar ¢n €] Ja Table de Veelorew de Tl paién,



INTERRUACTONES EN EL 0068

La perte del sislema operalivo que eg varzida y ejeculada por el cargader del
RON-BIOS ez llamada DOS. Conliene varias funciones que la mayor parte de les
vecen son de un nivel mucho méas alte que 1as rutinas del ROM-BI0S. (Hay un cierto
{raglape sin embargo). Todas las funciones del DOS son accesades a través de la
interrupcion 218, la cual usa el registro AH para pasar el nimero de funcidn
requerido por el DOS. En la labla 2 se mueotran lag principales funciones de la
interrupeidn 210 del DOS. ( ver disca de interrupciones)

A}

RUTINAS [EL BIGS' DE DUGNGSTICO

En eate momenlo va tenemas los elemenlos necesarios para poder emplear lgunas
'de las rulinas del BIOS maéas imporlanles v que nos permilirén realizar algonns
diagndsticos sobtre el funcionamienlo de la compuladora. Para ello se disehard un
pequeno programa que maneje algunag de Jas interrupciones dadas en laa Tablas 1 y
2 evidentemente no e3 posible realizar el andlisis de todas las que se planiean en
dichas iablas. por lo que se ha hecho una aeleccidn de aquellas que gsean més
repreaentativaz-del uso y manejo de las inlerrupeiones.
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