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.—[ INTRODUCCION

2.~| REPASO DE LA PARTE I

3.-| HERRAMIENTAS DE DIAGNOSTICO

4.-| MICROCONTROLADORES, SISTEMAS MINIM

;—- PERIFERI&OS Y AJUSTES PRINCIPALES

MANTENIMIENTO CORRECTIVO BASICO-

MEDIO
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EVALUACION ~ DEL CURSO .
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1. | APLICACION INMEDIATA DE LOS CONCEPTds EXPUEgTds
2. | CLARIDAD CON QUE SE EXPQ#IERONVLOS'TEMAS
3. | GRADO DE ACTUAleﬁcro& LOGRADO‘EN:EL CURSO“[‘_.
4. cuwPLIMfENTo DE LOS OBJETIVOS DELchﬁso .
5.  CONTINUIDAD EN LOS TEMAS DEL cQRso
6. | CALIDAD DE LAS NOTAS DEL CURSO
(7. | GRraDO DE MOTIVACION LOGRADO EN EL CURSO p
| | EVALUACION TOTAL ]

ESCALA DE EVALUACION: ‘1 A 10
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T1T=TYQUETIE parecid el ambiente en la Divisién de Educacidn Continua?

: MUY AGRADABLE : AGRADABLE DESAGRADABLE
; — A
2.- Medio de comunicacidn por el gue se enterd del curso:
PERIODICO EXCELSIOR PERIODICO NOVEDADES
ANUNCIO TITULADO DI ANUNCIO TITULADO DI S
— ‘ = - ~ 0
VISION DE EDUCACION VISION DE EDUCACION _FOLLETO DEL CURS
"‘CONTINUA CONTINUA !
CARTEL MENSUAL RADIO UNIVERSIDAD COMUNICACION CARTA,
- ' TELEFONO, VERBAL,
‘ : ETC.
| | , )
. : ' |
REVISTAS TECNICAS . FOLLETO ANUAL CARTELERA UNAM "LOS  GACETA

UNIVERSITARIOS HOY" UNAM

3.- Medio de transporte utilizado para venir al Palacio de Mineria:

AUTOMOVIL METRO : ' OTRC MEDIO
PARTICULAR . _ > '
) )

4.- {Qué cambios haria en el programa para tratar de perfeccionar el curso?

e

\_ /
" T BN
5.- {Recomendaria el curso a ‘otras personas?(::::::::) SI '(:::::::::]NO-J

5.a.éQué periddico lee con mayur frecuencia? .

_ L — = —— . ' )



T ) — N
6.- ¢Qué cursos le gustaria que ofreciera la Divisidn de Educacidn Continua?

r
I\
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.~ La coordinacidn académica fué:

EXCELENTE . BUENA REGULAR MALA

] ]

Y

/
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8.- Si estd interesado en tomar algln curso INTENSIVO éCudl es el horario mis

conveniente para usted?

LUNES A VIERNES LUNES A LUNES A MIERCOLES MARTES Y JUEVES
DE 9 a 13 H. Y VIERNES DE Y VIERNES DE DE 18 A 21 H.
DE 14 A 18 H. 17 a 27 H. 18 A 21 H.

(CON COMIDAD) ‘

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.

DE 14 A 18 H.

J
\

v

9.~ iQué servicios adicionales desearia que tuviese la Divisién de Educacidn
Continua, para los asistentes?

e
e

VAN

10.- Otras 'sugerencias:
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PRESENTACION.

Toda persona que de alowna forma estd mvolucrado con las

microcomputadoras, seguro sabrd que en nuestro Pais existen ya

aprosimadamente millén y medio deestas, v que el nimero de usuarios
auménta cada dia 'Es. evidente que estas valiosas - herramientas para que
duren, necesitan de buen trato y un servicio de mantenimiento metddico y bien
orientado, no obstante esto, como cualqmer otro equipo hecho por el hombre
para su servicio, flega afallar,

La gran necesidad de prolongar la vida it de las micros y
periféricos, obliga a los usuarios (personas fisicas y/o morales), a capacitarse -
para tal efecto. Quienes han dado los primeros pasos después de asistir af curso
"MANTENIMIENTO PREVENTIVO DE PCS Y PERIFERICOS™ que se

- imparte enesta Division desde 1988 han enuontrado la respuesta posmaa

ese yequerimiento.

Sin duda alguna, sabiendo que ‘es necesario avanzar enel TEMA, se ha
disefiado este curso "MANTENIMIENTO DE PC'SY PERIFERICOS PARTE.
11", donde se abundarasobre la parte I, pasando por el mejor conocimiento
de los sistermasiminimos y sus funciones, a tendencia y metodologia del
mantenimiento comectivo-basico, hasta llegar al Ensamblado de micros, mismas
que se de]amn fuctonando. - -



| ~ OBJETIVOS. N

!

- Reafimar en el pamClpante fovisto en la 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 la teoria
vista en cada apartado del temario, a electo de que consolide fos habitos

adecuados para el uso y mantenimiento preventivo y comectivo Basico- Medio de _' _
sus equlpos, sin pretender llegar a detalles de alto nivél en el campo dela

]ngemena del Hardware para mlcmcomputadoras

Loozar que los partmpantes estén ciertos de no abusar de Ia confianza

:'adquinda y 1o perderle el respeto alos equipos, a efecto de que en la dltima fase

del Curso y en trabajo de grupo, aphquen los conocimientos adquiridos y
terminen armando microcomputadoras, mismas que se hardn pasar por
pruebas de fumlonannento y control de cahdad hasta (Ie}arlas hstas para su uso
normal. : ‘

~ AQUIEN VADIRIGIDO

A todas aquellas personas (fisicas y/o morales), que manejen, -
supervisen, yfo administren el uso de las m1c10computador353 sus penfencos, y

desde luego que lequlﬂran de prolonuarla v1da util de sus equ1pos
REQUISITOS PARA LA INSCRIPCION

+ -Tendrin pnondad quienes “hayan pasado por el cwso de
MWEJWMJ’EMT Q PREVENTIVO DE PC8Y FERIFERICOS, -3
recomendable que el participante cuente por {o merios con wn rmlumetro y
maneje ampllamente MS-DOS. ‘ :

-



" MANTENIMIENTO DE PC'S XT/AT Y PERIFERICOS

PARTE I

TEMARIO ©

" 1 INTRODUCCION

L

2-REPASODE LA PARTE ]

2.1 Arquitectura de una Microcomputadora
2.2 Cararteristicas de los equipos

AT-286, AT-286, AT-486 y sistemas PS/2
2.3 Expediente de contrel =~~~
2.4 Mantenimiento Preventivo
2.4 Seccitn de Prictica

' 3- HERRAMIENTAS DE DIAGROSTICO

3.1 Programas de Diagnostico

3.2 "EPROM'S" de Diagnastico

3.3 Rutinas al "BIOS" como herramientas de
Diagnéstico '

- 3.4 Equipos de Diagnostico

3.5 Seccidn de Practica

4- MICROCONTROLADORES PRINCIPALES
Y SISTEMAS MINIMOS S

4.1 Generador de Reloj

4.2 Controlador de Bus

‘4.3 Controlader.de DMA _
4.4 Conurolador de Periféricos Programable
4.5 Contrelador de Unidades de Disco

4.6 Controlador de Teclado -

4.7 Seccion de Practica

5.- PERIFERICOS Y AJUSTES FRINCIPALES

5.1 Monitores - :

5.2 Unidades de Disco .
5.3 Impresores

5.4 Seccitn de Préctica
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- 6~ MANTENIMIENTO-CORRECTIVE-BASICO-MEDIO —

. b.1 Diagramas ‘
6 2 Tendencia del Servicio 7 Metodologla
prictica
6.3 Sefiales de Pruebay Dzagnosuoo
6.4 Mlcmconuuladares xelc]es y bases de
“tiempo
6:5 Seccwn de Pracuca

z- DISCOSDUROS

11 Pnnmpdes Tecnuloglas ySsus
caracteristicas

7.2'Fallas de origen y Mantenimiento F'ismu

7.3 Manteniriento Lagico ,

7.4 Wiilerias y Software de apoyo-

8- LABORATORIO DE ENSAMBLE DE MICROS

8.1 Catdlogo de Partes

8.2 Metodologia de Ensamble
8.3 Taller de-Ensamble

3.4 Pruebas de Funcionamiento
8.5 Control de Calidad
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Arquitectura de una co

mputadora

C.1 System Memory Map

Address Range| Start-End Name Function
* D00000-03FFFF DOOK-256K Bank0 | System memory (256K)
040000-07FFFF 256K-512K Bank 1 System memory (256K) "
0B80000-09FFFF 512K-640K Bank 2 Systemn memory (128K) |
. o . - i . :
OAFFFROBFFFF | 640K768K | . Video | Dispiay card buffer (128K) -
' 0C0000-0DFFFF 768K-896K VOROM | Expansion ROM (128K)
| oEoccoo-0EFFFF - | 8g6K-950K ROM | System usage (sax);‘
- 'OFC000-OFFFFF "} 960K-1024K ROM BIOS (64K) { . [
e ' ' ‘ TP‘: ,-" n
' 1 100000-11FFFF | 1024K-1152K Bank2 | System memory (128K) |
-ont Theo|o 120200-15FFFF 1152K-1408K Bank 3 ...|..System memory (128K) .
_ o , _ ; | T
160000-FDFFFF | 1408K-16146K | . RAM Expansion RAM {14870Kj’
FEQQOO-FEFFFF | 16146K-16210K | 'ROM |, System usage (640
* FFO0DO0-FFFFFF .| 16210K-16274K ROM | BIOS(64K) . ., | .|
. . . i -
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" Arquitectura de una computadara

50-1 /O Address Map

Hex Range . Devices ' Usage | . %ﬁ]
000-01F - OMA Controlier 1 . _ System : im
Q2007 interrupt controller 3 , Systemn < .. ,m

~ 040-05F Timer .~ . i . System ' m
. QBO-DGF .3 G042 keybozra) . System i
- 070-07F Real tima ciock, NM! rmask . System .
080-09F - ~ DMA page register .. : ' System Ll
. OAD-OBF - § Interruptcontroller2 ‘ _ System &
" 0Co-0DF - DMA controller2 . ) o System Ll
. OFO_:' Clear math Coprocessor busy . System |
TTTORTT Reset math coprocessor R : System

. OF8.OFF -} Math coprocessor . - - | _ System LLll )
1F0-1F8 | Fixed disk o ' b .
200207~ 1 Gameyo . : o "o ,L’ -
278.27F Parallel printer port 2 _ ' "o ‘ o
2F8-2FF | Serialportz _ 1o, . _ L‘ '
300-31F ) Prototype card S : Vo -m '
360-35F Reserved o] m
378-37F Parallel printar port 1 - . . vo - q
380-38F SDLC, bisynchronous 2 _ - YO 5

© 3AD-3AF Bisynchronous 1 i) é'-ﬂ ’
3B0-3BF Monochrome display and pnntar adapla. Vo ‘ fm
3C0-3CF | Reserved . o 5.
| 300-30F Colorfgraphics roonitor adap‘};r N e} : : 3
' 3F0-3F7 - Diskette controfler - . ’ e . ‘ IJ :
'3F8-3FF Serial portt .- R N e R ]
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* Liberacion:1882
' * Direccionamiento 1MB h:q
~ ® Memoria Usuario:840KB
! * Almacenamiento:
. 32MB (MS-DOS 2.xx) -
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The locations of the two switches are shown. - -
in | ..he following illustration of the system
board, . :

-Fig, Locations of the DIP switches
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Sw1tcres o ' . . ;

L g

1) SWl_--ADIP“Swftch'Dhe “f H

Switch - Default T : !ﬂ

" Ne, = Setting , Funct1on 4]

Swl-1 OFF Enables disk drive. . U}

. 5W1-2 -~ ON, Jnﬂsables 8687 1nterrupt. 1]

T SWL-3~ x ‘CSW1 3 and sw1 4 determlne the E
. S5Wi-4 - * . *amount of RAM Lnstalled on the !

e o .',szstem board, ) . : Q

- 1

SWi-5 =~ . ¥ ;Determlnes display type. 1

SW1-6 . Determines display type. 5

sWl-7 . % (sW1-7 and SW1-8 determine the . o

SW1-8 N mumber of disk drive(s) A i

. ‘installed to the system unit.) - im
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Switch’ Default
" No, Setting Function
SwW2-1 - . . S Reserveda
sw2-2 - o ReServed,
SW2-3 = - : Reserved,
. SW2-4 .. . Reserved..
- SW2-5 . Reserved.

"~ 15W2-6 <k .Dete;mlnes the ‘maximum amount

. : ot' RAM which can be installed
to the system board without .
asing a memory expansxon adapter,

S151515]STS] SIS STSISISISIS]
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5W2-7 ON Znables the built-in RS-232C port.

¢
|IS1S1515]

sW2-8 - . ON. Enables the built-in parallel port.
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Quick reference for Switch Settings
involved with the memory. size

{A.5

aSW2 -6 ON -

O ——— S A -

| ——— i

HE R

.
3

'
i

. . 1
indicates the 64BKB version,
) OFF - 1nd1cates the 256KB version.

"640K
Version

256K
Version

ilnabled.
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No.  Setting ' .. Funcion

SW1-1 OFF . DisableCOM1 ., .t <
ON (DEFAULT) = - ErableCOM1 -~ .. -~ - . ' -

C

SWi3 OFF . ~ . DisibleCOMZ ~ - - =« .
© "ON(DEFAULT) . ' Enable COM2 - '

|15 e i e e S 1 S S S S S

i_:.;j

-SWl 3 OFF -~ .~ - Enable real time clock (RTC1)
ON (DEFAULT) . Enable real time clock (RTCO)

EPTE]

SW1-4 OFF. (DEFAULT) Disable IRQ2 ' : i)
~ ON . Enable IRQ2 . S iy
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The built-in display interface supports fllcker free scrollmg for; B
the following display types: - ‘ I
: : 1 :
- IBM monochrome compatibility : ‘ ' . lL'Illi]
: ‘ 1f
- IBM color graphics compatibility o ‘ i
: o - . . . .i . LI
-H lé§'monochrome oraphics compatibility = - - - in
B I N &
Plamromcs color plus Compdllblhly . . Eiﬁ]
At
.You may enable or disable the built-in dlsplay adapter by’ L)
setting the JP1 jumper. . . ) q
\ When using EGA card, the build-in dlsplay interface should bef S '—ﬂ
disabled by closing jumper JP1 at position A and setting SW2-6 !ﬁ '
to ON. The shde switch SW4 must be set to COLOR- or: ) ) o
-MONOCHROME .... respectively._when__using...color _or) = - - g
| monochrome monitor. SETSW4To eolor i EGA mode is used:™ . ,?11
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| 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 SW2 (SW2-4), and the sixth switch
on switch block SW3 (SW3-6) are both set to ON. -

Again referring to the tahle,” the two diskette -drive
configuration requires you t¢ : i thé 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/date/year) : Wed, Mar 15 1989 | Base memorysize : 640 KB
Time (hour/minfsec) : 13:29:34° : Ext. memorysize ' : 384 KB
Floppy drive A; : 1.44 MB, 31/2" Numéric processor : ~ Not installed
Floppy drive B: : 1.2MB,51/4"
) : Cyln Head WPrcom LZone Sec Size

Hard disk C: type : 47 = USERTYPE 1224 16 1224 1224 36 330 MB
Hard disk D: type ;40 B20 6 820 - 820 17 42MB
Primary display - : VGAorEGA -~ —— - e - - ,
Keyboard . - - Installed. . - Sun Mon [Tue {Wed | Thu | Fri |Sat
Scratch RAM option =~ 1 | | 27| 28| 1| 2] 3| 4

R s| | 7| 8| o|10|MN

) 12| 13] 14 15| 16|17 | 18

FIXED type = 01..46, USER défired type = 47. | 19| 20§ 21| 22| 23|24 |25
For type 47 Enter: Cyln,Head, WPcom,LZone, Sec :
(WPcom is 0 for ALL, 65535 for NONE) 26 27| 28 29| 30|31 1
ESC Exn 1, «— t - = Select, PgUp/PgDn = Modify 2 3' 4| -5| 6| 7 8

30
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;-B s AMEQICAN M':‘GATRENDS

Use the L « o Ke'y$ to highlight the parameters you want to change ' . f—l
Use the <PgUp> and < Pan > keys to modify tha values. j
S !
Date and Time . i . ‘ : : -g
Usethe | « t — keys 1o select the paramelers you want to changa, L)
Use the <PgUp> and <PgDn> keys to cycle through the available _ U)
semngs . ]
)
"\ Floppy D:sk Drives . Im -
Select the Floppy drive field. Press the <PgUp> and <PgDn> keys to Ll
. cycle througr the avallable settings. Avallable floppy disk drives are 5 1/4" B )
il j _ - (360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). lf your systemdoes not have B .
a floppy drlve 8, be cenaln to specify "Not mstalled" : Co T
! anary Display =~ PR - ‘ hl -
. Select the Primary dlsplay field to establlsh the primary video dlsplav : . : L
[ _ |adapter type. Press the <PgUp> and <PgDn> keys to cycle through IR |
' |the available settings: . o o i -5
] Monochrome (Monoc',n‘}ome adapter, incloding MDA and Hercules) )
: B N . s " ‘ u
© Color 40x25 (Color-Graphics Adapter inltialized in 40-column made). - - N ;H
® EGA (Enhanced Graphics Adapter) or VGA (Video Graphic Array). : ' ij
e Color Box25 {Ccior Graphlcs Adapter |nmat|zed in B0-column mode) o ' i -
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Hard Disk Druves . _ § 4

.| For hard disk drives, use the <PgUp> and <r5,Dn> keys to cycle H
through the 46 types of disk drives supported. Type 47 is given to help n

the user defined its own drive type which will be stored inthe CMOS See G

. | Table 3.2 for a ‘printed Ilst of these drive types ' . &

Bypassmg Keyboard Error [

.1 To configure the system for non dedicated f|[e servers, you can set the g

keyboard "Not installed" in the SETUP menu so that BIOS will not repon i

any "Keyboard error" and will not wait for “F1" key to be pressed during . . _'-'ﬂ

) syslem boot : ‘ : 7}
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Bypassmg Video Error

E y

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

! video "Not installed” in the SETUP menu if you do not have a display‘

. connected. The BIOS will not report any "Video error' and will not wait for

any "F 1" key to be pressed dunng system boot. .. :

i Sl
Bypassmg Floppy Error 3 I o

To conf:gure the' system without ﬂoppy controller, you can set both the .
- BIOS suppotited floppy drives {A and B) as "Not installed". In that case’
BIOS wnll not check for the floppy controller and will not report any: error. | e

After you have finished with the SETUP program press the < Esc > key
A prompt will 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
test, and then tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskette. -
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SIS 1S1S1SIoISISISIoISISISISiol=)

EEmESEE EEs

513 9 i e I R BB B .-

e 306 4, . 128 305 10MB
2 615 41 .80 . 615 20MB .
13- 615 - &1 ° 300 .. 615 3IMB g
‘14 940 8 512 940 62MB

5 940 6: 512 940 47MB

6 615 4 None 615 - ~ 20MB

7 462 8 256 511 . 31MB

8 733 .5 "None 733 - 30MB
19 . 900 15| - None 901 112MB -
IV 820 3 “None =~ 820 20MB - "
11 - 855 5 None 855  ° 35MB

12 855 7 None - 855 ~  50MB .

13 306 8] - 128 319 ©  20MB

14 733 7 "None . {733 - 43MB

15 Reserved ; .

16 - 612 4 C Al 662 . - 20MB

17 997 .5 . 300 977 . 41MB

18 977 7| | Nome - i997. - 57MB
119 - 1024 7 512 1023 60MB

20 - 733 5 300 1732 30MB
clat -733 7| 300 - {732 -. - 43MB

22 733 5 : 300 {733 - . 30MB

23 306 - 4] Al 1336 10MB

24 - 925 7 A - 925 54MB

25 925 - 9 None 925 " BoMB

26 754 - 71 © 754 {754~ 44MB
{27 754 1} - None 754 . - 69MB
tes " 699 71 o286 - 699 T 41MB

29 823 10 None- {823 = . 66MB

30 918 7 - 9t8. {918 53MB

31 1024 | . None 1024 .  94MB

32 1024 15| . None {1024 = 128M8
Continue on next page ...

Table 3.2 Supporte? “ard Disk Drives ' . -
. ~ _Write tanding - . |
“Type  Cylinders "Heads Precomp Zone Capacity
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Type Cylinders

‘Table 3.2 Suppor;éd Hard' Disk Drives

Landing

33 1024
34 612
" 1024
1024
=70 615
987
987
820
977
981
830
830
917
1224

H A S A E SRR S S EEEE S

i

SIS ISISISISISIS SIS IEISISISISISISISISIH SIS IS IS

1223 1

43MB

10MB
7IMB
“68MB - -

41MB

25MB

57MB

C41IMB -

41MB

"41MB
" 48MB

69MB
14M8B

Write :

Heads Precomp Zone Capacity

5- 1024 1024 -

z 128 612

9 None 1024

8 512  © 1024

8 128 615

3 987 987

7 7 987 987

6 820 820 . .

5 977 © 977

5 981 981

7 512 830 -

10 None 80 . .

15 None g18 1

15 -. - -None .

S2MB |
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{ BIOS "'7ARD

by B : .
v
The SETUP program Iets you specnfy your system s configuration of -
dMWMW%hmm@mM&MwmmwmmmmmwMMWa o -
, Tha SETUP program i$ built-in, you do not need a diskette to use lt . |
-, Note - ' ' ! - :‘g
" The following procedures assume your system has the Award 286 I
Modutar BIOS mstaHed If your system has a different BIOS in- i
stalled, these procedures will no work : : 0
To run SETUP prograrn glmultaneouly pressthe < Ctrl > <Alt> < Esc> ' l[:
keys. The SETUP screen appears on your dxsplay ; lﬂ
| .
Bl
AWMRDSOFHNAREPMOSSETUP i
DATE (MWODIYY) 6/15/89 g
TIME {HH:MM:SS) 11:08:14 H
|| |oskeTTEYT - tam . ' ' . .
g DISKETTEZ2 . 360K . : 1] .
i ~ CYLS HEADS SECTORS  PRECOME =i
: DISK 1 .22 713 5 A A 300 - g
! D$K2NONE - : B 4
o VIDEO ST g ?
BASEMEMORY . 513" N
1| "| EXTENDED MEMORY 0 i: d
HRS _ . o . N
T ERROR HALT NO'DISK ERROR HALT - o I
. SPEED SELECT ~ ' NO CHANGE ; ' I
3 1t movesbetween :ter‘ns « = selects values : - : 7 ]
F12 records changes. F1 exns F2 for color *egale . T ! 1.
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D.4 Real-Time CLock Information b
(Addresses 0C-0D)
Byte . Functlon ~ Address
0 Seconds 00
1 Second alarm 01
2 Minutes 02
3 Minute alarm ) 03
4 Hours . 040
5 Hour alarm .05 [
6 Day of week 06 I
-7 - Date of month 07 i
8 Month 08 .. 0
9 . Year . 09 g
10 . Status register A 0A f
-1 Status register B 0B i " B
i2 - . Status register C oC L I
13 Status register D oD .- E
- ‘ ]
I
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i B
AR il TRy q
% P ARE ﬂ
i t
f§
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g : i
1| i
E% Serial Nusber: 0005203 (A
‘ ‘ ‘ |
In) COPYRIGHT (c) 1999, 1991 TauchStone Software Carporation
1] COPYRIGHT {¢) 1989, 1998 Diagsoft, Inc. |
' :% ALL RIGHTS RESERVED, f
T : Press Any Key to Continue E
g | SR a
maEmEEm3EEﬂﬂﬂﬂﬁﬁﬁﬁﬁ@@@ﬁﬁggﬁﬁﬁﬁgggEEE@@EEEﬁ
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lm = 0
Ia . i-{hecI:JIt 2.1 @
|
s LI i
o | ' i | 0
I _ INVESTIBATING SYSTEM CONFIBURATION, - i
] | ‘ |
% i Local r] Check for kemote Ooaration H
I : - U]
..‘;]!1 AMI 141 Identify BIOS Manufactuver E
1 ? = iy
% O Compiete |4| Determine System Camponants
4] _ ! 7 — - )
% | | Complete 14| Look for RAM (Base, Extended, Expanded) )
i ‘| | . ' ‘
] ' : Not Present |41 Look for Math Co-processor )
I ;: M I >
% ‘ ot Present |4) Look for Mouse tﬂ
i | _
E] | System Configuration Checks Complete, q
\.:.ﬂ-] : Fress fAny Key to Continue i
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L'ﬂ A _ — CheckJIt 3 29

Sysinfo Tests Benchmarks Tools Setup Exit

Contiguration
Interrupts . : :
CMOS Table : T B

Device Drivers - - : s T

;:1EgiliiliiliiliiléiliﬁléﬁIEEIEE}EE!Eﬁliiléiléilii

BEEE

Displays information about the hardware and firoware on this PC,
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Use Arrows to Paint » Return to Select s Fi - Help s ESC - Egncel‘
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- PROGRAMAYS . E
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|S1SISIS IS a ool Lot s o b bst et EalS sk ) E? I |
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— CheckdIt 3.29 -

| ) ”éys[n{o“ Tests  Benchmarks

 Tools  Setup Exit

T Contiguration Inforeation
00S Version: I.31
ROM BIOS: Unknown

Processor Type: 88286 YT Machine
Math Coprocessar: Not Fresent
Base Memary: 648K
Extended Memory: Mone
i EXPANDed Memary: None
Video Adapter: CGA
Video Address: BBEGh
! Hard Drive(s}: Drive @ (C:} = I,
Floppy Drivets): &:Present
Clock/Calendars None
Parallel Portis): LPTi=3BCh, LPT2=378h
Serial Port(s): COMI=3F8h
Joystick(s): Nane
Mouse: Nane

BIOS Date: Unﬁnown

Largest Free Block: 268K

¢

Video RAM Size: 15K

' . F2 - Copy to Activity Log 1 Press AnyABther Key to Continue
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5] 51

b Checkdlt 2.1 -

|51 5151 =1

— Canfiquration Information

Frocessor Type: B83Bb AT Machine
Hath Coprocessor: Nob Present

Extended Memory: 1020K - © fvailable: 6K
EXPAHDed Memory: No EMS driver installed E
Video Adapter: EGA EBA Switches: o118
Video Address: A9Gah ' Video RAM Size: 258K

Hard Crive(s): Drive § {(Nen-DOS) = 43M
-Floppy Drivels): A:l,2M{3%"}, B:l.44M{3e")
- -Clock/Calendar: CMOS Clock
Pgréflel Portis)s LPTi=38Ch, LF72=278h .
. Serial Portis): COM1=3FBh, COMZ=2FBh

st[nfo‘ Jests Banchmarks Tools Setup 'Exit‘ 1

D05 Version: 3.3 : o I
ROM BI105: AMI : RIOS Date: D&/ 8%/58

Base Mamory: 40K " hvailable: 43(-:K

Mouse: None : Joystick(s): None-

F2- Copy to Activity Log v Press Any Dt'l_'ler" Key.to Continue
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q - CheckIt 3,29 I
|

g Sysinfo ~ Tests  Benchmarks  Tools  Setup Exit E
q Configuration |
h Interrupts i
! 7| EMOS Table f
i Device Drivers E
ﬂ f
“ f
| n
ﬂ .

|

i -

]

]

)

111

]

n ) _ ;
1} | Displays inforaation about the hardware and firmware on this PL. Tl
] !

] | — ,

I ! Use Arrows to Point ® Return to Select a F1 - Help » ESC - Cancel .

g : ' 0
TR i

] : : E
mBEﬂEEHEEﬁEEﬂEEﬂ§Em5Eﬂ5Eﬂ5Eﬂ5@ﬂ§§ﬂ§§ﬁ§§ﬂ§§ﬂ§§ﬂ§@i§ﬁ§Eﬂﬁﬁﬂﬁgﬁﬁgﬂﬁﬁﬂ

E"—“E '-5'5..‘.;:5;1:-;::1_,mﬁmmgﬁggﬁlﬂ
f , . | o 1)
i) \ | | | i
] i)
] ) 0
D i
I |
f) 0
g I
i , \ x|
1] ]
i} )
] |
] i)
-'ﬂ :
] )
g i
U} ]

T 5 5 5 5 5 (S S S e e e



5 "
[

a

. Al e[ lt‘Jél
| 'EL.@IEIEIEF’LJE_@B”!U

JERHERME&HEEHEEU“LR3EﬂﬂEEHEEHERHERHEEHEEﬂEEHEEHEEHEE3EEHEEH3ﬁyﬂﬁﬂﬂﬁﬁﬂﬁﬂﬂﬁﬂﬂﬁﬂﬂﬁﬂaiﬂj I

—

- L__;-.PR@@RAMAS;'DE;DI!:AG.N@Sﬂm'--:*- '

Egiliﬁ_:J.

HEEEEEEEEEE

A==

SEEEEEEEEET

EEEEESN

E"I’:’L._LT ISISI5151S1S51515]15) CE‘I:CL_C'I:‘C C:'CL_L_'I:CI.':I":I: C'EI:I':LTI:' [ﬁ]

a

_:l.:l:l =5 =1

— Check{It 3,26

' Syslnfo Tests Benchmarks Tools Setup Exit
~ Interrupt Usage

INTERRUPT ASSIGNMENTS: — DEVICES WITH NO IRQ -
CIRG & System Timer,SK _ None’
IR? 1 Keyboard, SK ' e
IRG 2 Available

IRG 3 Available

IRQ 4 COMI
(IR § Hard Disk

IRQ & Floppy Disk - .

IRQ 7 LPT§,LPT2 - - T

DMA @ RAM Retresh
DA 1 ‘
‘DMA 2 Floppy Disk
DMA 3 Fixed Disk

v B2 .
TR

- -GTANDARD DMA ASSIGNMENTS:

. F2 - Copy to Activity Log » Press Any Other Key to Continue
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intel
| 82284

CLOCK GENERATOR AND READY INTERFACE

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

@ Generatles System Clock for iIAPX 286 B Available in 18-Lead Cerdip Pack.age
Processors {See Packaging Spec, Order #231369)

.  mSingle +5V P Suppl
& Uses Crystal or TTL Signal for Frequency ingle OWer supply

Source ] Gene{ates_System Reset Output from
_ Schmitt Trigger Input -
B Provides Local READY. and MULTIBUS®* @ Available in EXPRESS

READY Synchronization — Standard Temperature Range

— Extended Temperature Range

The 82284 is a clock generator/driver which provides clock signals for IAPX 286 processors and support compo-
nents. It also contains logic 1o supply READY to the CPU from githgr asynchronous or synchronous sources and
synchronous RESET from an asynchronous input with hysteresis.

. FIE-SET
AES 5 — RESET
SYNCHRONIZER
- [~ ARDY (] N~ 18 [] Vee
XTAL e ———
" oS¢ o o SADY ]2 17 [_] ARDYEN
: . SRDYENL]3 16187
A — ] /’/ . ' READY [ 4 15150
FiG ) EFI[]Ss gz284 14 [ IN.C.
N : - FElls 13 [ PCLK
ARDYEN —
AR5V m:D“— SYNCHRONIZER x,0]7 12 [ RESET
‘ " X, (18 11 RES
SHOVEN —| [ rergy ot GND (T 9 1w0[JoLk
SRDY _23_ Loaic [ NEADF
: t
§1 —_:D_ PCLK
50 aaqg GENERATOR PCLK
ey
i o Figure 2.
Figure 1. 82284 Block Diagram 82284 Pin Configuration

"MULTIBUS is a patented bus of Intel.

inte! C.orpo! A No

+ 107 10 UiLe of Ay Carcuikry Other Than Crduiiey Embodied 1 an 1t Product Mo Oinar Corgu-t Patgn LiIEvasws ke mosed

: January 1988
 INTEL CORPOAATION 1982 : 4139 )
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In’ter' ' | 82284
Iy,

Waveforms _ ’ ! f'r.-,

__

_CLK as a Function of EFI {§2284-5 only)

® t*Q““C‘D

OFP=.0 ©
o/ B

NOTE: The £EFlinput LOW and RIGH timas as shown are required 1o
guarentee the CLK LOW and HIGH times shown.

g

EFt

_RESET and READY TIming as a Function of RES
wlith 51, S0, ARDY to ARDYEN, and SRDY + SRDYEN HIGH

CLK
a—Noir 1 e | Note t

&
= e _| /7 T W _J W
- — Dp— ®
RESET R ]f- L
REASY E:\\\\\\\\\“ \\‘ \\\\\\\\\\\\:\\\\\n\\\\\ l

NOTE 1: This is ar asynchroneus inpul. The setuo and nold times
shown are required to guarantee the response shown,

e QFTEW and PCLK Timing with RES HIGH
' @)
T G~ — -E_J
' @ ~ =)

PCLK ‘X Unoali'r:'t’ch:’TuI:n;;:“ SE :P;' :&_
SHDV ®_-JJ~I.— @

T ’f% R R
ARDY _’1__ }.‘_® Note 1 _'O- F@ Note 1 ,
ARDYEN /W /// / // / / '?///// ‘m'f/'ﬁy/f R:‘ \‘}i“\ A, ””////J" // A:"'J"' ,::#l% '

= OF - - ©® —l@
READY //////////J/ i L|-7 noTEz

' MOTE 1: Thnis is an asynchronous inpyt. The setup ana hold limes shown
are required 10 Quararies the response shawn,
NOTE 2: if SHDY + SADVYEN or ARDY - ARDVEN are aclive belore
and/or during the first bus cycle alter AESET, AEADY may not be
deasserted untit afler 1ne faling ecge of ®2 01 Tg. .

SHDVEN
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. .
Inte[ 82284
EF| Prive and Mesasurement Points CLK Oulput Messuremant Poinls
2.6V
1.5¥ 1.5V
oASY
NOTE §: NOTE 10
F/C Drive Polnty
28
A5
NOTE 11:
18v v

11284
LK

QUTAUT 10v¥ 1ov

. -t "—-'umr*-—'m—-‘
24V - - e
oLvICcE
. INPUT
TASY e

OTHER

OEVICE

QUTPUT

NOQTE 12: AC Selup, Hola ang Delay Trme Mgasuremeni—-Ganeral
Yoo Yoo
T500hm 910chm
PCLK READY Other
outpal outpul . ) oulpullo ]
I5pF I 150pF I . . G
= ‘ = ‘. =
e ' NOTE 13, AC Tast Loading on Qutpuls
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intal

8284A/8284A-1 ' '
CLOCK GENERATOR AND DRIVER FOR
' IAPX 86, 88 PROCESSORS '

Generates the System Clock for the
IAPX 86, 88 Processors;

5 MHz, 8 MHz with B284A

10 MHz with 8284A-1

Uses a Crystal or a TTL Signal for
Frequency Source -

Provides Local READY and MULTIBUS®
READY Synchronization

18-Pin Package

Single +5V PoWer Supply

Generates System Reset Output from
Schmitt Trigger input

Capable of Clock Synchronization win
Other 8284As

Available in EXPRESS
- Standard Temperature Range
- Extended Temperature Range

2|
m|
o
. .
gti?
(=}
(>

8284A/82B4A-1 Block Disgram

G }--» RESET
- Jiex -
Xt —— -
XTAL °
OSCILLATOR
X2 B %osc
N csyNe[]1 7 1a bvm
e —
¢ PCLK(] 2 170
L | — +2 e PCLK N
AENI[]3 wix
EFi SYRC SYNC ROVI[] & AL ] KEVRE
! i REsDY [} 5 14 [JEF.
. i ROYZ{]6 = 13{3FE
KENZ[]7 1zpjoss
| CLR cLkje Al
. L—l GNo [T 10[JReset
- I
L CK! CKi !
AENE o o b G} = READY
. R T FF3 FF2

B284A/8284A-1Pit
* Contiguratlon
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intel
8237A/8237A-4/8237A-5 -

HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

] EnablelDlsable Control of Indlvidual a Dlrect!y Expandableg to any Number of
DMA Rsquests Channsis
w Four Independent DMA Channels s End of Process input for Terminating
. i Transfars
n independent Autcinitialization of all )
Channels : ) m Software DMA Requests
= Memory-to-Memory Transfers s lndependent Polarity Control for DREQ

and DACK Signais .

M Block Initialization
= Memory Bloc 1alizatio a Avaitable in EXPRESS .

m Address increment or Decrement - Standard Temperature Range
= High performance: Transfers'up to 1.6M = Available in 40-Lead Cerdip and
Bytes/Second with 5 MHz 8237A-5 Plastic Packages

{Soe Packaging Spec, Order 4231369}

The 8237A Multimods Direct Memory Acceas {DMA)} Controller s a peripheral Interface circuit for microprocessor sys-
tems. It is designed to improve system performance by allowing external devices to directly transfer information from
the system memory. Memory-10-memaory transfer capability is also provided. The 8237A oiters a wide variety of pro-
grammabile control features to enhance data throughput and system optimization and to allow dynamic reconfigura-
tion under program control

The B237A Is designed to be used in conjunction with an external 8-bit address register such as the 8282, 1t conlains
four independent channels and may be expanded to any number of chanaels by cascading additional contraller chips.

The-three basic transler modes allow programmability of the types ot DMA service by the user. Each channal can be
individually programmed to Auteinltialize to Its origingl condition following an End of Process (EQP),

Each channel has a full 64K address and word count capability,
The 8237A-4 and B237A-5 are 4 MHz and 5 MHz selectad versions ot the standard 3 MHz B237A respectivaly.

PR

Dicateryion WO ATV TOR
Trws woen viws noparts
Fowst w18 (0 wg e
[
LT p—
HE e
a —dq TRy ]
wag ——| |
oot —— e arap sorrte SLaomadr su R
- comtro T cvnnt
T e | Epadint wandnr
MDY — wakD pup
R 1 caunr Leesii Coumt
o —- . t e 4.
1
o — o
zh —d . towmang
Chmisoy
[ gm—
€CiP pubnis
8-
m.w

Figure 2,
Figure 1. Block Diagram Pin Conflguratlon
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B237A/823TA4/B23TA-5

intel

Table 1. Pin Description

Symboi

Typs

Hame and Funciion

Symbol

Typs

Nams andg Function

Vee

Power; + 5 voll supply.

Vss

Groune: Ground.

CLK

Ciock Input; Clock Inpul conirols
the internal operaticns of the
82374 and its rale of gata trans-
fers. The inpul may be driven at up
to 3 MHz for the standard 8237A

2 and up 6 5 MHz for the B237AS.

Chip Select: Chip Select is an ac-
tive low input used o seleci tha
B237A as an 1O device during the
Idie cycle. This allows CPU com-
munication on the data bus.

RESET

Resst: Reset Is an active high in-
put which clears the Commandg,
Status, Reguest and Temporary
regisiers. 11 also clears the
firstllast Ripfitop and sets the
Mask register. Following 3 Resel
the gevice is in the Idle cycle.

READY '

Reedy: Ready is an input used 10
exteno tha memory read and write
pulses from the 8237A to accom-
modale slow memories of 1O per-
ipheral devices. Ready must not
make transitions during its speci-
figd setupthoid lime,

HLDA

Hold Acknowledge: The active
hign Hold Acknowledge from the
CPU indicates that it has reiin
quished control of the system
busses. '

DREQO-DREQ)

[

DMA Request: The DMA Reguest
hnas are individual asynchronous
channel request inpuls used by pe-
ripheral circuits to oblain DMA
service. In fixed Priority, DREQQO
has the highest priority and
DREQ3 has the lowest priority. A
request is generatea by activating

the DREQ line of a channet, DACK’

will acknowledge the recognition
ol OREQ signal. Polarity of DREG

[t programmabie. Rese! intializes

thesa lines to aclive high. DREQ
must be maintained vntil the corre-
sponding DACK goes active.

DB0-DB?

{{e}

Date Bus: The Data Bus lines are
bigirectional three.state signals
connected to the system Sata bus.
The oulputs arg enabled in the Pro-
gram congition during the /O Read
to outpul the contents of an Ad.
dreas register, a Siatus register,
the Temporary regisier or a Word
Count regisier 10 the CPU, The oui-
puls ara disabled and the inputs
are read during an 1iQ Write cycle

when the CPU Is programming the .

8237A control registers. During
DMA cycles the most significant 8
bits of 1he address are ouipui onfo
the de1a Bus 1¢ be sizobed N0 an
external {alch by ADSTE. In mem-

ory:lo-mamory operations, dats
from the memory comes Inic the
8237TA on the data bus during the
read-from-mamory transfer, In the
wrllg-lo-memory transier, the data
bus outpuls place tha dala into the
néw memory location.

I

10

/O Read: /O Read Jja & bidirec.
tionsl active low three-siaie line, In
the Idle cycie, It is an input control
signal used by the CPU to read the
control registers. In the Active cy-
cle, it s an output conrot signal
usad by tha 8237A |0 access data
from a perpheral during a DMA
Wrlle transfar.

o

O Wrlts: 'O Write Is a bidirec-
tional active low three-state line. in
the ldle cycle, I1 it an input control
signal used by the CPLU to load in-
tormation inio the 82374, In 1he Ac-
tive cycta, it is an oulput control
signal used by the B237A to load
dala 1o the peripheral during a
DMA Read tranater,

m
o

o

End of Process: End of Process is
an active iow bldirecilonal signal.
informaticn concerning the com-
pletion of DMA services is avaik
able at the bigirsctional EQP pin.
The B237A allows an exlernal sig-
nal to termingte an active DMA
service. This is accomplished by
pulling the EOP Input low with an
exlernal EOP signal. The B237A al-
30 generates @ puise when the ter-
minal count (TC) for any channel is
reached, This generates an EOP
signal which Is output through the
EQP Line. The reception ol EQP,
either intarnal or external, will
czuse the 8237A to 18rminate the
service, reset the request, and. il
Aulotnitialize is enabled, to write
the base registers to the current
regisiers of that channel, The mask
pit and TC bt In the slatus word
will be set tor the currently active
channel by EOF uniess the channe)
is programmedqd for Autoinltiatize. in
that case, the mask bit remains un-
changed. During mermary-to-memory
transters, EOF wiil be culpul when
the TC for channe! 1 occurs. EQP
should be tied high with a-pull-up
rasistor 1f.it is nol used to prevent
errenaows and of process inputs.

AD-A3

o

Addrass: The tour least significant
address lines are bidirectional
three-state signals. In the tdie cy
cle they are Inpuls and are ysed by
the CPU to adaress the register
ta be loadec or read. In the Aclive
cytle Lthey are oulputs and provige
the tower 4 bits of the cutpu!
address,
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Table 1. Pin Description {Contlnued)
Symbol Type Name and Funstion Symbaol Type Name and Function
Ad-AT Q Address: The four most signiticant AEN o Address Enable: Address Enabla
| address lines are 1hiee-stale oul- anabies the B-biz teich containing
puls ang provide 4 bits of addrass. tha upper B agdress bits oo the
Theselines are enablad only during sysiem address bus. AEN can also
the DMA service. be used to disable othar systerm bus
HRQ 0 | Held Raquest: Tnls is the Hold Re- 'dflver_s during DMA transters. AEN
quesi te the CPU and ts used 1o re- is active HIGH. ;
quest control of the system Dus. If ADSTHB o Address Strobe: Tha active high,
R the corresponging mask bit s Address Strobe is usead to strobe tha
¢lear, the presence of eny valid . upper adaress byte into an external
DREQ causes B237A 1o Issue the Iatch,
: HRa. EMR © | Memory Read: The Memory Read
DACKQ-DACK3 O | DMA Acknowledge: DMA Ac- signai is an active low three-state
knowledge is used 1o notity tha In- -| cwtput used to sccess data from the
dividuai paripherais whan ona has s¢lected memory location during &
been granted a DMA cycle. The CMA Road or a memory-to-memory
sense of these lines is program- transfer. -
:‘:bi“’;f“"‘ initializes tham to sc- FEMW O | Memory Write: The Memory Write
@ low. is an active low three-state output
used 1o wrile data to the selecied
memory location during & DMA
FUNCTIONAL DESCRIPTION Write or @ memory-to-memary
transier.

The B8237A block diagram incluedes thae major logic
‘blocks and all of the internal registers. The data inter-
‘connection paths are also shown. Not shown are the
various control signals between the blocks. The 82374
contains -344 bits of internal memory in the form of
registers. Figure 3 lists these registers by name ang
shows the size of each. A detailed description of the
registers and their functiens can be found under
Register Description. ’

Nama Slze Numbaer
Base Address Reglsters 16 bits 4
Base Word Count Registers 16 bits 4
Currenl Address Regislers 16 bits A
-Current Word Count Registers 16 blis 4
Temporary Address Register 16 bits 1
Temporary Word Counl Register 16 bits 1
Siatus Repister B hils 1
Commana Register B Lits 1
Temporary Register 8 bits 1
Moge Regisiers & Bils 4
Mask Repister 4 bits 1
Request Registef 4 bits i

Figure 3. B237A Internal Registers

The B237A contains three basic blocks of control logic.
The Timing Control block generates internal timing and
external control signals fer the 8237A. The Program
Command Control biock decodes the varicus com-
mands given to the 8237A by the microprocessor prior
1o servicing a DMA Request. |t aiso decodes the Mode
Control word used to select the type ot DMA during the
servicing. The Priprity Encoder block resolves priority
contention between DMA channels requesting service
simultaneously.

The Timing Contro! block derives internal timing from
the clock inpul, In B237A systems this input will usually

PEEELER. IR
C sy o

L0

be the o2 TTL clock from an 8224 or GLK from an
B085AH or B2B4A, For BOBSAH-2 systemns above 3.9 MHZ,
tne 8085 CLKIOUT) coes not satisfy B237A-5 clock LOW

and HIGH time requirements. In this case, an axternal

clock should be used to drive the 8237A.5. ’

DMA Qperation

The B237A is designed 1o operate in two major cycles.
These are called idie and Active cycles, Each device cy-
cie is made up ol 2 number of states. The 8237TA can
assume seven separate Slates, each composed of one
full clock period. State | (S1) is the inactive state, ft is
enterad when the B237A has no valid DMA requests
pending. While in Si, the DMA controlier is inactive but
may be in the Program Condition, being pregrammed by
the processor, State S0 (S0) is the first state of a DMA
service. The B237A has requested a hold but the pro-
cessor has not yet returned an acknowledge. The 8237A
may still be programmed until it receives HLDA from the
CPU. An acknowledge from the CPU will signal that
DMA {ransfers may begin, §1, 52, 3 and 54 are the
working states of the DMA service. If more time is
needed to complete a transter than is available with nor-
mai timing, wait states (SW) can be inseried between 52
or 53 and 54 by the use of the Ready line on the B23TA.
Note that the data is transierred directly trom the /O
davice to memory (or vice versa) with [OR and MEMW (or
MEME and 10W) being active at the same time. The data

il

is not read inta or driven out of the 8237A in WO-t0:-

memory or memaory-to-/0 DMA transfers.

Memory-to-memory transfers require a read-from and a
write-to-memory to complete each iransier. The states,
which resemble the normai working states, use two
digit, numbers for identification. Eight stales are re-
quired for a single transter. The first four states (511,
512, §13, 514) are used for the read-from-memory half

NIRRT A AT T
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and the last lour siates (521, 522, séa. 522) lor the write-
io-memory hall of the transler.

|DLE CYCLE

when no channel is requesling service, the 8237A will
enter the 1dle cycle and periorm "SI states, In this
cycle the B237A witl sampie the DREQ-lines every clock
cycle to determine it any channel is requesting a DMA
service. The device will also sample CS, looking for an
attempt by the microprocessor to write of read the inter
nal registers of the 8237A. When C5 is low and HLDA s
tow, the B237A enters the Program Condltion. The CPU
can now establish, change or inspect ihe internal defini-
tion of the part by reading from or writing to the !n!ernal
registers. Address lines A-A3 are inputs 1o the device
ang select w which regislers will be read or written. The
1OR and iOW lines are used 1o se1ect and time reads or
wriles. Due to the numberand sizé'o! the Internal. regis-
ters, an internat flip-tlop is used 10 generate an addh
tiona! bit of address. This bit Is used to determine the
upper or lowser byle of the 16-bit Address and Word
Gount registers, The flip-flop is reset by Master Clear or
Reset. A'separate soliware command can also reset this
flip-flop,

Special software commands can be exscuted by the
B237A in the Program Congition. These commands are
decoded as sets of addresses with the TS and IOW. The
commands do not make use of the data bus. Instruc.
tions include Clear First/last Flip-FLop and Master
Clear,

ACTIVE CYCLE

When the 8237A is in the idle cycle and a non-masked
cnannel requests a DMA service, the device will outpul
an HRQ to the microprocessar and enter the Active cy-
cie. It is in 1his cycle that the DMA serwce will lake
place, in one of four modes:

Single Transter Mode = In Single Transfer mode the
device is programmed to make one transfer only. The
word count will be decremented and the address dec-
remented or incremented following each transter. When
the worg count “rolls over” from zero to FFFFH, a Ter-
minal Count [TC) will cause an Autoinitialize if the chan-
nel has peen programmed 10 do sO.

DREQ must be held active until DACK becomes active In
order to pe recognized. f DREQ is held active through-
oul the single transfer, HRQ wilt go inactive and reiease
the bus 1o the system: I'will again po active and, upon
receipt of a new HLDA, another single transier wlll be
performed. in BOBDA, B0B5AH, 8088, or BOB6 systern this
will ensure one full machine cycle execution between
DMA transiers. Detalls of 1iming between the B237A and
other bus control protocois will depend upon the char-
acteristics of the microprocessor invelved.

Block Transfer Mode — In Block Transier mode the
device is actlivaled by DREQ to continue making trans-
ters oyring the service unlil a TC, caused by word count
going to FFFFH, or an external End of Process (EOP} is
encountered. DREQ need only be held active untll DACK

becomes active. Again, an Auloinitialization wlll occur
at the end of the service If the channel has been pro-
grammed for It,

Demand Transfer Mode — In Demand Transter mode the
device |s programmed to continue making transfers
untit & TC ar external EOP is encountered or until DREQ
goes lnactive. Thus transfers may contlnue until the 1O
device has exhausted ils dala capacity. After the 11O
device has had a change 10 calch up, the DMA service |s
re-established by means of 8 DREQ. During the time
belwean services when the microprocessor |$ allowed
to operate, the Intermediate values of address and word
count are stored in the 8237A Current Address and Cur-
rent Word Count repisters. Only an E0P can cause an
Autoinitlalize at the end of the service. EOF Is generated
either by TC or by an extarnal signal.

Cascade Mode—This mode is used to cascade morgthan one
8237A together for simple system expansion. The HRO and
HLDA signals from the additional 8237 A are connected to the
DREQ and DACK signals of a channel of the initial 8237A.
This allows the DMA requesis of the additional device to
propagate through the priarity network circuitry ¢f the preced-
ing device. The priority chain is preserved and the new device
must wait for its turn to acknowledge requests. Since the
cascade channel of the initial B237A is used onty for prior-
itizing the additipnal device, it does not outpel any addrass
or control signals of its own, These could conflict with the
outputs of the active channel in the added device, The B237A
witl respond to DREQ and DACK but all other outputs except
HRQ will be disabled. The ready input is ignored.

Figure 4 shows two additional devices cascaded inlo an
Iinitlat device using two of the previous channels. This
forms a twe ievel DMA system. More 8237As could be:
added al the second tevel by using tha remaining chan-
nels of the first level. Additional devices can alsc be
added by cascading into the channels of the second
level devices, forming a third level.

#HO LEVEL
15T LEVEL B23TA
MICROPROCESSOR
e L DREQ [+—— HRQ
o] HLDA OACK e MLEA
[ Fe il W

DREC (=— HRO

DACK f———=] HLOA

INITSAL DEVICE

ADDITIONAL
DEVICES

Figure 4, Cascaded B237As
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TRANSFER TYPES

Each of the three Egtwe transier modes can perform three
dittarent types of transfers. Thése are Read, Write and Verily..
Wrile translers move data from and I/O device 1o the memory
by activating MEMW and TOR. Read transfers move data from
memory to an ¥O device by activaling MEMA and TOW. Verify
transiers are pseudo lransfers. The 8237A operates as in
Read or Write translers generating acddresses, and responding
to EQP, ete. However, the memory and I/Q control lines afl
remain inactive. The ready input is ignored In verify mode.

Memory-to-Memory —To perform block moves of data from

one memory address space 1o ancther with a minimem of

program effort and time, the B237A includes a memory-10-

memory iransfer teature. Programming 2 bit iy the Command

register selects channels 0 to 1 1o operate as memory-10-.
memary transfer channets. The transfer is initiated by setting .
the sottware DREQ for channel 0. The 8237 A reguesls a DMA

service in the normal manner. After HLDA is true, the device,

using tour stale lransfers in Block Transler mode, reads dala

from the memory. The channe! 0 Current Address register is

the source for the agddress vsed and is decremented or incre-

mented in the normal manner, The data byte read from the

memory is siored in the §237A internal Temporary register.

Channel 1 then performs a fous-state transfer of the gata from

the Temporary register to memory using the address in its

Current Address register and insrementing or dacrermenting it

in the normal manner. The channel 1 current Word Count is

decremented. When the word count of channel 1 goes to

FFFFH, & TC is generated causing an EGF output terminating

the servica.

Channei 0 may be programmed 10 retain the same ad-
dress for ali transfers. This allows a single word to be
written to a block of memory.

N et O k,y'g

The 8237A will respond to exiernal EOP signals during
memory-te-memory  translers. Data comparalers in
block search schemes may use this input to terminate
the service when & match is {found, The timing of
memory-1o-memory transfers is found in Figure 12.
Memaory-1o-memory operations can be detected as an
active AEN with no DACK outputs.

Autoinitialize By programming a bit in the Mode register, a
channel mey be set up as an Autoinitiatize channel. During
Autoinitialize initialization, the original values ¢f the Current
Address and Current Word Counl registers are automatically

" restored from the Base Address and Base Word coun! registers
of that channel {ollowing EOP. The base registers are loaded
simuttaneously with the current registers by the micropro-
cessor and remain unchanged theoughout the DMA service,
The mask bit is not altered when the channel is in Autoinitialize.
Following Autoinitialize the channel is ready to perform
ancther DMA service, without CPU intervention, as soon as a
valic DREQ is detected. In order to Autoninitialize both chan-
nels in a memory-to-memory transfer, both word counts shouid
be programmed identically. § interrupted externally. EOP
puises should be applied in both bus cycles. |

Priority —The 82374 has two types of priordy encoding avait-
able z8 sofiware seleclable oplions. The lirst is Fixed Priority

'

whigh hixes the channels in priority order based upon the
descending value of their number. The channel with the lowest
priority is 3 followed by 2, 1 and the highest priority channel,
0. Ater the recognition of any one channel for service, the
other channels are prevented {rom interterring with that set-
vice unti it is completed,

The second scheme is Rotating Priority. The last chan.
nel to gel service becomes the lowest priority channel
with the others rotating accordingly.

10t . &nd d
Sarvice Service Servics
highast 0

& e 8BIVICH .3 -4— service
3 -t request _\0

1 g SEIVICE
2 _\o ) 1
2

towest 3 1

with Rotating Priority in & single chip DMA system, any
device requesting service is guaranteed to be recog-
nized after no more than three higher priority services
have occurred. This prevents any one channel from
menopolizing the system.

Compressed Timing — En order to achieve even greater
throughput where system characleristics permil, the
B237A can compress the transfer lime to two clock
cycies. From Figure 11 it can be seen that state S3 Is
used to extend the access lime of the read pulse, By
removing state S3, the read puise width is made equal to
the write pulse widlh and a transfer consists only of
state 52 to change the address and state S4 10 perform
the readiwrite. 51 states will still occur when AB-A15
need updating (see Address Genetation). Timing for
compressed transfers is found in Figure 14,

Address Generation — In order {o reduce pin count, the
8237A multiplexes the eight higher order address bits
on the data lines. State $1 is used to output the higher
order address bits 10 an external latch frem which they
may be ptaced on the address bus. The falling edge of
Address Strobe (ADST8) is used to load these bits from
the data lines to the latch. Address Enable (AEN} is used
to enable the bits onto the address bus through a three-
state enable. The lower order addrass bits are output by
the 8237 A directly. Lines AD-A7 should be connected to
the address bus. Figure 11 shows the time relationships
between CLK, AEN, ADSTSH, DBO-DB7 and AQ-AT.

During Blotk and Demand Transfer mode services,
which include multiple transfers, the addresses gener-
ated wili be sequential, For many transfers the data hetd.
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 normat sequence of addresses.
To save time and speed transfers, the B237A executes
51 states only when updating of AB-A15 in the latch is
necessary. This means for fong services, S1 states and
Address Strobes may occur only once every 256 trans-
fers, a savings of 255 clock cycles for each 256
transters.
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REGISTER DESCRIPTION

current Address Reglster — Each channel has a 16-bit
Current Address register. This register holds the value
of the address used durlng DMA transfers. The address
|s sutomatically Incrementad or decremented atier each
transiar and the intermedlate values of the address are
stored in the Current Address register durlng the trans-
fer. This register is wrltten or read by the micro-
processor in successive 8-bit bytes. It may also be reinl-
tialized by an Autoinitialize back to Its original value.
Autoinitialize takes place only after an EOP.

Current Word Reglster — Each channe! has a 16-blt Cur-
rent Word Count regisier. This register determines the
number of transters 10 be performed. The actual number
of transfers will be one more than the number pro-
grammed In the Current Word Count register {i.e., pro-
gramming a count of 100 will result in 101 transfers). The
word count is decremented after each transter. The
intermediate value of the word countis slored In the reg-
ister during the transier. When the value in the register
goes from zero to FFFFH, a TC will be generated. This
register is loaded of read in successive 8-bit byles by
the snicroprocessor in the Program Condltion. Follow-
ing the end of a DMA service it may also be reinitialized
by an Autoinitialization back to Its original value. Auto-

initialize can occur only when an EOP occurs, Ifitis not .

Autoinitialized, this register will have 2 count of FFFFH
atter TC.

Base Address and Base Word Count Registers — Each
channel has a pair of Base Address and Base Word
Count registers, These 16-bit registers store the original
value of their associated cufrent registers. During Auto-
initialize these values are used to restore the current
registers to their originai values. The base registers are
wrilten simultaneously with their corresponding current
register In 8:bit bytes In the Program Conditicn by the
microprocessor. These registers cannot be read by the
Microprocessaor,

Command Register — This 8-bit register controls the
operation of the B237A. It is programmed by the micro-
processor in the Program Condition and is cleared by
Reset or a Master Clear instruction. The following 1able
lists the function of the command bits. See Figure 6 for
address cgding,

Mode Register — Each channel has a 6-bit Mode regis-
ter associated with it, When the register |s being written
to by the microprocessor in the Program Condition, bits
0 and 1 determine which channel Mode register is 1o be
written, '

Request Register — The 82374 can respond 10 requests
for DMA service whichiara initialed by sottware as well
as by a DREQ. Each channel has a’request bit assaci-
ated with it in the 4-bit Request regisier. These are nan-
maskable and subject to prioritization by the Priority
Encoder network. Each register bit is sel or reset sepa-

Command Registar
7 8 5 4 3 2 1 O -w— B Number

1] Mamnq‘lomor;\ory disable
3 Mamory-lo-memory enable

0 Chennel 0sddrocs hold disabia
1 Channel 0 address hold ensble
X toko=0

0 Controtier anable
1 Controller disable

¢ Noma! timing

*  Compreasad liming
X Wbit@=s

g
‘{
e
—
e
-
S
‘_{

0 Late wiite selaction N
1 Exianded writo selection
X ltnitd=1

0 DREQ s=nas activs high
1 DREQ sanse aclive low

G DACK senss active low
+ DACK sense sctive high

Mode Register
7 6 & 4 3 2 1 0 -4— B Number

i L '

00 Channel O ssleci
61 Channel 1 selacl
10 Channal 2 sslsct
11 Channai 3 select

00 Verify transter

01 Write transter

10 Read transfer-

11 llggal

XX i bits6andTad

0 Auteinitializstion disable
1 Auteinitialization enabie

{ 0 Adoress incremen! selact

1 Adoress decrémen! seiact

00 Demand rmode selsct
01 Single mode salect
10 Btock mode aelact
11 Cascade mode select

Request Reglster
7T 8 % & 3 2 1 0 -w———BIl Numbar

00 Salact channat 0
01 Selsct channel 1
.16 Selacl channe! 2
11 Selecl chanme! 3

G Resel request bt
1 Set requasi bil

o
g
g
&

i o

rately under software conirol or is cleared upon genera-
tion of a TC or external EOP. The entire register is
cleared by a Reset. Te set or reset a bit, the software
lpagds the proper form of the dala worg. See Figure 5 for
register adaress coding. In order-to make a software re~
quest, the channel must be in Block Mode.
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Mask Raglster — Each ¢hannel has asscciated with it a
mask bit which tan be set 1o disable the incoming
DREQ. Each mask bit is set when its assoclated channel
proguces an EOP |i the channel is not programmed for
Autoinitialize. Each bit of the 4-bit Mask register may
also be sal or cleared separalely under software control.
The entire register IS alao set by 8 Resal. This disables
all DMA requests until a claar Mask register instruction
allows tr\em to occur. The instruction 16 saparately set
or clearthe mask blts is smmllar in torm to that used with
the Request register. See Figure 5 for instruction ag-
dressing.

=

T 6 5 4 3 2 1 0-——BhNumber

LI 1
—— i —r‘{ 00 Select channel O mask bit

Dan’y Care 01 Select channel 1 mask Bit
10 Select channel 2 mask bit
$1 Select channal 3 mask bil

Claar mask bit
1 Sat mask bl

Alb four bits of the Mask register may also be written
with a single command,

T 6 5 & 3 Z t 0 -gm-BliNumber _
LT TTT i1 :
o 0 Ciear channa! 0 mask bit
Don't Care 1 Sel channel O rmask bl

___( G Clear chgnnal 1 mask bit
3 Sel channel 1 mask bit
[ 0 Clsar channel 2 mask bl
1 Set channel 2 mask bit

—_{ 0 Clear channsal 3 mask bit
1 Set channet ) mask bt

Reglster Operstiofn” | _ o _SIGM“

€S IOR 10w A3 Az A1 AD
Cammand | Write u 1 o 1 4] ¢ 0
Moge Wrile ] 1 0 1 a 1 1
Reguest Weiie i, LR n 1 o 0 1
Mask SetAeser | 0 4 0 16 1 0o
Mash Wrile 4] 1 Q 1 1 1 1
Temporary | Read [+] [+] 1 1 1 o 1
Status Read 6 4] 1 1 Q 4] a

Figure 5. Definition of Register Codes

Status Register — The Status register is available to be
read out of the B237A by the microprocessor. it contains
intormation about the s1atus of the devices at this point.
This information inciudes which channels have reached
aerminal count and which channels have pending DMA
reguests, Bils 0-3 are se1 every t time a T7C.is reached by
that channel or an exturnal EQP is apohec ‘These bits ,
are cleared upon RAesel ancd on each Stlatus Read. Bits
4-7 are set whenevel (heir corresponding channel is
requesting service.

T8 b & 3 2 1 U wm— Bit Number

CTI1 I 1T
L—

—

- Cranre o nay resched TC
Cranne ' has reached TG |
Cran~w I mas reached TC
Channe! 3 has reached TS

e 1 Channs { request

1
1 Cranne 1requesl
1
1

Channe: 2 request
Cranne ) requast

Temporary Register — The Tamporary registar is used
to hold data during memary-to.memory transiers. Fol-
lowing the completion ¢! the transiers, the last word
moved can be read by tne microprocessor In the Pro-
gram Conditlon. The Temporary register always con-
tains the las) byte trans‘erred in the previous memory-
to-memory operation, un'ess cieared by & Reset.

Sottware Commands = These are additional special sottware
commands which can be £ze2uted in the Pragram Condition,
They do not depend on any specific bit pattern on the data
bus, The three software cammands are:

Clear First/Last Flig-Flop: This command is execuled
prios 10 writing or reaging new adaress or word c0unt
inlormation 1o the B237A. This initializes tne flip-fiop
to 8 Xnown state so that subsequent accesses to reg-
ister contents by the microprocessor will address
upper and lower byles in the correct sequence.

Master Clear: This scftware instruction has the same
eftect as the hardware Reset. The Command, Status,
Request, Temporary, and Infernal First/Last Fiip- Flop
registers are cleared and the Mask register is set. The
8237A will enter Lhe idle cycle.

Ciear Mask Register: This command clears the mask
bits of all four channels, enabnng them to accept
DMA requasts: ]
Figure 6 lists the address codes for the software com-
mands:

Glgnaty
a3 | az § &y | a0 | BR |OW .. Opsration
1 o a ] [ 1 Head Stxvy Regiaier
1 [} 0 o Al ] Wrerle Command Asgiater
1 ] ] 1 ] 5 Hagal
1] 1] [] 1 1 [ Wiike Raguay' Ragraier
1 1] 1 o u 1 Iegai
1 o 3 [} ) & Write Swigle Maak Rapmier Be
1 k] i 1 Q 1 Heagal
1 ] 1] 1 1 "0 Wrila Mods Ragiatsr
1 1 Q o L ] Rlugal
1 1 -] [+ i 1] Clas: Byie Pownier Flio rFi0p
1 1 [ 1 0 1 Raad Jemparery Ragisiet
4 1 a 1 ! a Mpaier Ciuar
1 1 1 [ [’ 1 hagat
[ . 1 [] ] ] Cluni Mapk Regisier
' ' % y a ' Megel
\ ' 1 1 1 o Wile AN hiask Ragiwier Bay

Figure 6. Software Commeand Codes
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Channs| Register Operstion = Gn ow A3 ) T e F!Ip-Flop Data Bus DED-DET
1] Base and Cyrrant Address Write 1] 1 0 9 ] [*] 0 [+] AD-A7
¢ 1. 0o ¢ 0o o 0O 1 AB-A15
Current Address Rosd 0 0 1. 0 ] <] 4] o AD-AT
-Q 1] 1 o 0 0 o 1 AB-A1S
Bass and Current Word Count Write ~ 0 1 4] ] 4] [+] 1 [+] WO-W7
0 1 [} ] o [} 1 1 WB-W15
Current Ward Count Read [+] [} 1 ] 4] 4] 1 o WO-W7
0 0 1 ] [ o 1 t Wa-W15
1 Base and Currant Agdrase Write 0 1 [+ 4] 4 1 [+ Q AD-AT
' 0 1 [ Q [ 1 [ 1 AB-Al1S
Cunenl Address Reag 1] 0 1 0 o 1 1] ] AD-AT
[ ] L] 0 o 1 o 1 AB-A15
Base anc Currgnt Woro Count Write o 1 [+] Q G 1 1 4 WO-WT
0 1 [ 0 4 1 1 ] WB-W15
Current Werd Count Read Q o 1 Q 1] b 1 LI wwfr
o 0 1 2] i ] 1 1 WB-wW15
2 Base and Currenl AJGress Write Q0 1 0 1} 1 [1} 1] Q AQ-AT
0 1 Q o] 1 4] 0 t AB-A15
Current Addrass Resd [+ 1] 4] 1 0 Q 4] AD-AT
0 o 0 1 [} Q 1 AB-A1S
Base and Currant Wora Count | wiite ] 1 0 ] 1 0 17 ] WO-WT
[\ 1 0 0 1 Q 1 1 WB-W15
Currenl Word Count Read 4] [1] 1 1] 1 a 1 ] WOo-w7y
0 o 1 o 1 0 1 1 WB- v 15
3 Bass ana Current Adaress Write 4] 1 0 #} t 1 1] ] AD-A7
0 1 1] o i t [ 1 AB-ATS
Cument Address Read 0 0 1 ¢ 1 1 ¢} [\] AD- AT
Lo ] ] 1 [+ 1 1 ¢} 1 AB-ALY
° Base and Currant Word Count Write 1] 1 4] [ 1 1 1} WO-w7
e 0 1 0 1] 1 1 1 W15
Current Word Count 't neaa 0 0 o 1o o WO-W7
0 & [ 1 1 i WB-w15
Figure 7. Word Count and Address Register Command Codes
. - .
PROGRAMMING
The 8237A will accept programming from the host proc-
e5s0r any time that HLDA is inactive; this is trug even if
HRQ is active, The responsibility of the host is lo assure -
 that programming and HLOA are mutually exclusive.
. Ngte that a problem can occur if a DMA request occurs,
on an unmasked channel whiie the 8237A is being pro-
grammed. For instance, the CPU may be starting to
reprogram the two byte Address register of channel 1
when channel 1 receives a DMA request. ['the 8237A is
enabled (bt 2 in the command register is 0) and channetl
1is unmasked, a DMA service will occur after only one
byte-o! the Address register has been reprogrammed.
This can be avoided by cisabling the controller (setting
bit 2 in the command register) or masking the channe!
before programming any other registers. Once the pro-
gramming is compiele, the controller ¢can be enablediun:
) masked,
i - ’
- After powerupitis suggested thal all internal locations,
! especially the Mode regisiers, be loaded with some
. valid value. This shouid be done sven if some channels
are unused.
2-59
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8237A/B237A-4/823TA-5

APPLICATION INFORMATION

Figure B shows a convenlent method for configuring a
DMA system with the 8237A controlier and an BOBOAS
8085AH microprocessor system. The mullimode DMA
controfler jssues a HRQ to the processor whenever
there I3 at least one valid DMA request from a peripheral
device, Whan the procassor replies with a HLDA signal,
the B237A takes control of the address bus, the data bus
and the cantrol bus. The address for the first transier

operation comes out In two bytas — the least signifk
cant B bits on the elght address outputs and the most
significant B bits on the data bus. The contents of the
date bus are then latched into the B282 8-bit latch to
complete the full 16 bits of the address bus. The 8282 s
a high speed, 8-bit, three-state latch In a 20-pin package.
After the inltial transter takes piace, the latch is updated
anly aftar a ¢carry or borrow is generéled inthe least sig-
nificant address byle. Four DMA channels are provided
when one B237A is used.

ADDRESS HUS AD-A1S

-~

P
. . ABeA1E
Pro——doe
[H]
578
. fa] 8-8IT LATCH
AD-A1S AER ADeAd Ab-AT TS ADsTR £
BUSEH
HLDA HLDA a23TA Dao-
. ~ o  DBT
b-1
HOLD HAQ x E E = g § 5
3 2 & 8B £ g
cpy ] I I~ T t |4
cLocK
RESET
MEMR [ 1
REMW [O- CONTROL *
R BUS
ToW [
DBg-DBY
\} »
{ B SYSTEM DATA BUS )

Figure 8. B237A System intarface
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B237A/8237A-4/8237A-5

intel

‘NOTICE: Stresses above those listed under “Absolule
Maximum Ratings™ may cause permanent damage o the
device. This is a stress raling only and tunctiona! 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 absolutle maximum
rating conditions for exienged periods may affect device
reliability.

ABSOLUTE MAXIMUM RATINGS®

Ambienl Temperaiure under Blas ,........0*C1o70*C
Storage Temperature ..., .. =B65"C1o + 150°C
Vvoltage on any Pin with ;

RespecttoGround .................... -0.5t07V

D.C. CHARACTERISTICS (T, = 0°C 10 70°C, Vo = 5.0V 2.5%, GND = 0V)

Symboi Parameter Min, ! Typ. Max. Unit Test Conditions
Vou Cutpul High Voltage - 24 v Loy =-200 A
33 AU lpy = -100 pATHRQ Oniy)
VoL Qutput LOW Voltage 40 v loL= 2.0mA (cata Bus. EDP?
igL = 3.2mA (other cutputs) |
) Ig. = 2.5mA (ADSTB) (Note 8)
Vi Input HIGH Voltage 2.0 Vee + 05 A {Note B)
Vi Input LOW Voliage -0.5 08 SV .
by Input Load Current =10 uh OV = Viy = Ve
o Output Leakage Current =10 uA D45V = Vgur = Vee
lee Ve Supply Current ' 110 130 mA Ta=425°C
130 150 mA Ta=0°C
Co Cutput Capacitance 4 ) 8 pF
Cy Inpui Capacitance B 15 pF fc=1.0 MHz, Inputs =0V
Cio 170 Capacitance 10 18 pF
NOTES:

1. Typicai values are for T, v 257C. nomnat supply voltage and nominal processing parsmelers.

2. stput timing parsmaters assume trangition times 1c 20 ns or less. Wavelorm measurement points for both Input and oulpul signals are 2.0V for HIGH
and 0.BY for LOW, untess otherwise noled.

w

Qulput ioading is 1 TTL gate plus 150pF capacitance, uniess olherwise nated.

The net IOW or MEMW Pulse wigth [or normal weite will be TCY-100 a8 aind tor extended wrile will be 2TCY-100 ns. The net DR ar MEMR pulse
w.dth far pormal reac will be 2TCY-50 ns ang far compressed read will e TCY-50 ns,

LTOG s spacmud for iwo ditterent output HIGH levels. TDOY s meesured at 2.0¥. TDO2 is measyrea at 1.3V. The value 1or TDQ2 auumgs an
external 3.0K0 pull-up m!lslor tonnecled trom MAQ 10 Ve,

OREQ shoula be hela acirve unil DACK i¥ relurned,

DREQ ang DACK signals may be acuve high or active low. Timing Clagrams assume the aclive high mode.

The values of Vg &nd ¥y have been chaaged Irom 1ne 1985 specticalion 10 allow more Cgsign margin,

»

n

wom o

Successive redd Ang/0r write OpErations Dy the exiernal Processor 10 program cr examine the controlier Mus! be timed 1o altaw at least 600 ns lar ihe
B23TA. a1ieas) 500 ns tor the B237 A+4 ang atleast 400 ns tor the B237A-5. 3 recovety Lime Delwaen &CLive Fead bf write puises The same raccw?ry umes
needed belween An otive read Or wnte puise fallowed by & DMA 1ransier,

10. EGP 15 an open cotlecton oulput. This parameter assumes Ihe presence of 8 2.2K pullup 1o Vee.

1. Pun 5is an input that shoutd alwavs be Bt 8 Jogic Righ level. An inteinal pull-up resistor will stablish A LOGIc Nigh when the pin 15 leM tloatng. It s
tecofmmended however. that pia 5 be ted 1o Ve,

X

- Outpu! Loatfng on the Onta Bus s Iy, Gate plus 100pF canac:lance

A.C. TESTING INPUT, QUTPUT WAVEFORM

IHEUTQUTPUT
20 i 20>
hJ
‘> TEST POINTS <
a8 0.3

AC TCSTING INPUTS ARL DFVVEN AT 24V FOR A LOGIC ' AND QALY FOR
ALOGIC 0 THANG MLASURE MENTS ARE MADE AT 20V FOR 4,00IC ")
AND O 8w FOR & LOGIC O iNoke 21
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B237A/8237A-4/B23TA-5

A.C. CHARACTERISTICS—DMA (MASTER) MODE (1,20°C to 70°C.
Vee= +5V£5%, GND = 0V}

. 8207A 8237A-4 8237A5
Sym:hil Parameler Min. | Max.| Min. | Max.| Min, | Meax, | Unit
| TAEL | A1 WHIGH Irom CLK LOW (§1 Deray Time 00 225 200 s
| TAET | N LOW from CLK HIGH 5 Deizy Time 200 160 130 ns
}_Ti'f_’f_. “1IR Active to Floal Dalay 1o~ GLK HIGH 150 120 80 | na
_‘I::FC_ |i‘_‘v-l‘:l.) or WRITE Float from Sur HIGH 150 | 120 120 ns
" Active 1o Float Delay 1ro= Cov HIGH 250 180 170 ns
"1 trom AEAD HIGH Hoiz T.=e TCY=-100 TCY-100 ICY-100 " ns
M1 (rom ADSTB LOW Holz ™ =« | 40 P40 a0 ns
“DR trom WRITE HIGH Howz Tre TCY-56 TCY-50 TCY-50 ns
YTACK Valid trom GLK LOW ¢ 2, Time (Note 7) | 250 220 170 ns
TAR ¥V HIGH Irom CLK HIGH De:z, “~ iNole 1) 1250 190 170 ns
| | THFLOW trom CLK HIGH De 2, === : 250 190 170 ns
t TASM | ~11A Stable trom CLK HIG- ! 250 190 170 ns
| TASS ! +'4 10 ADSTB LOW Setup Tt L 100 150 100 ns
TEH 1 +lack High Time (Transitio™s € %5 ng) 120 100 ) ns
| TCL ., "inck LOW Time (Transitio=s < -3 ns) 150 130 68 ns
YOy . LK Cycle Time i ED 250 200 ns
TOCL  LKHIGH to READ or WR-Z LOW Dalay (Note 4) | 270 200 | 190 ns
TOCTR | HERD AeG from GLK HIG= (54, Delay Time .|
L 'Hoted) ! 270 210 150 ns
TOSTW 4 \VI3iTE HIGH from GLK HIG- 154, Dalay Fime
et ‘Hote 4) 200 153 130 ns
::;2 . "R Valid from CLK HIGH Jeiay Time {Nota &) ;23 :‘:%‘ ::g ::
TEFS 7% LOW trom CLK LOW Setuc Time 50 45 ] 40 na
TEPW . TOP Puise wigth ' T 225 K ns
TFA4B AR Figat 1o Active Dlay #5+ GiK HIGH | 250 150 170 | oes
TR EAD or WAITE Active fro~ S HIGH ! 200 15¢ 150 ns
TFA98 | "i8-Float to Active Delay 110~ SiK HIGH ! 300 225 200 | ns
. HLDAValid 1o CLK HIGH 525 Time i 100 75 5 ns
. aput Data from MEMA HIG= Hald Time ; [ 0 .o ! ns
. 'mwut Data to MEMR HIG= Sets Time P20 190 o 7o | ns
. "witput Dala Irom MEMW =15~ rotd Time 20 20 | 10 ns
. "itpul Data Valic to MEW =iGH 200 | 125 'o12s ns
. PNEG to GLK LOW (Sl 5¢ SetupTime (Note 7). | o | 0 0 | ns
. "1 16 READY LOW Hotz Trme P2 20 20 ns
"LADY 10 CLK LOW Setuz Time i 100 | &0 60 ns
AUSTB HIGH from CLK RiZ~ Deiay Time i 00 150 | 130 | ns
*1’STB LOW from CLK HIG = Delay Time i o 10 ) 90 | ns
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A.C. CHARACTERISTICS—PER!PHERAL (SLAVE) MODE {‘cr;

’

A = 0°Cto 70°C, Vg = 5.0V 5%,

ND = QV)
Symbol Parametor 8237A B2I7A-4 8237A-5 nit
Min. Max. Min. Max, Min, Max.
TAR ADRValid or CS LOW to READ LOW 50 5D 50 ns
TAW ADR Vatid to WRITE KiGH Setup Time 200 150 130 ns
TCW €5 LOW to WRITE HIGH Setup Time 200 150 130 ns
TOW Data Valid 10 WRITE HIGH Setup Time 200 150 130 ng
.TRA ADA or.CS Hald trom READ HIGH 0 0 0 ns
TRDE Dala Access from READ LOW {Note 12) 200 200 140 ns
TRDF DB Float Delay irom READ HIGH 20 100 20 100 0 70 ns
TRSTD Power Supply HIGH te RESET LOW Setup Time 500 500 500 ns
TRSTS RESET to First IOWR 2TCY 2TCY 27CY ns
TRSTW RESET Puise Witlh 300 300 300 ns
TRW READ Width 300 250 200 ns
TWA ADA from WRITE HIGH Hoid Time 20 20 20 ns
TWC €S HIGH from WRITE HIGH Hota Time 20 20 20 ns
WO Bata from WRITE HIGH Hold Time 30 ap 30 ns
TWWS Write Width 200 200 169 i
WAVEFORMS

| SLAVYE MODE WRITE TIMING

TCoW
e

£

|

e YW E

4L

TAW

[NOTE #
i

AD-AJ E‘ INPUT VALID

{—

Tow -

|

|
l——rwo
:

3

£ o
oeo-pa7 E INPUT YALID

" Figure 8, Stave Mods Write

E"s_\J_

SLAVE MODE READ TIMING

—

}\
——

AD-A3 j ADORESS MUST BE VALID
}— TAR
MOTE ¥
THW | ! !
= j]g
TROE TROF
L8o-DBT 3

Figure 10. Slave Mode Resad

DATA DUT ¥ALID
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WAVEFORMS (Continued)

DMA TRANSFER TIMING
u ‘ " “ I “
o __/P[\j\_.ﬂ\_/ 3 A : ‘
—-ivn;.—- ‘ | i l l »--?rqu‘— y‘—-f —_ =—ren
. f— - . Lo | INOTE & |
~ | N sy
fod —= '.-—-- | % . l ! I | ! ' e —| n_ !
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wom ¥ o L
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oes-oar : |L”-.::J‘. Jaroe ._.!u.- _...:.( b aras
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Figure 11. DMA Transler
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WAVEFORMS (Continued)

ADSTA

Deo-Ds7?

MEMORY-TO-MEMORY TRANSFER TIMING

TSTL!——;‘E‘.;—'- T5TT Tsne—y — 'mil ‘
B =\

-

TEPW

TEPS —=| |+

TERW

e _WK\L Y7777

ANY

& /
N | : i :
Y r— —,—-| b TaMS TASM +— l—1ans © TaraR—
iy i il 1 -
| i W P i -
. ADDRESS VALID L ADDAESS VALID _)—
’ (TAFDE [TAFDB |
- | | ’ | I |
|
b- N Ab-Ars ) ~{_ | our p—
! i werA teaop | )
TFAL o] rocn.-i 1060v : TOOH
| mon—eq [ — e
" TAF
(. sl : o
i
] ToCTW—e =
i
i
£ - R -
TRAC —— TocL + i - ThFC
!
WEW ool | 7
/-

TAK 4 ij TAK

Vrzzrrrr777

Figure 12. Memory-to-Memory Transfar

READY TIMING

T e o ¥ ToGL

ThCL

|

T WRitE

WRITE

. hY |
EXTENDED e -k -

i .
|
TOCTW — ~—

b L
N e -

Figurs 13. Ready
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WAVEFOAMS (Continued)

COMPRESSED TRANSFER TIMING

.

TASM = = TASM ——nr——r
e ! .
AD-AT ] VALID X_ VALID
! v TocTR ToEL | ! V-
185G ~—— —_— ~— TOCTA

S A SRV AN

Nt TAK — = :..5._-.: TAK
=
TEPS - | i
Ext TEp [ el |

i A\ /77

Figure 14, Compressed Transter

RESET TIMING
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N

L TRETW
RESET - - /L . N o
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

B MCS-85® Compalible 8257-5 m Single + 5V Supply
"® 4-Channe! DMA Controller - . = Auto Load Mode '
m Priority DMA Request Logic .m Available In EXPRESS

- Standard Temperature Range

» Available in 40-Lead Cerdip and
Plastic Package.
(See Packaging Spec, Order #231369)

= Channel inhibit Logic

a Terminat Count éf{d Modulp 128
Outputs

a Single TTL Clock

]

The Intel' 8257 is a 4-channe! direct memory access (DMA) controller: [t is specifically designed to simplity m.';
transfer of data at high speeds for the Inlel™ microcomputer systems. i1s primary function is to generate, upon &
peripheral request. a sequential memory address wmch witl atlow the peripheral to-read or write data directly to o;';
from memory, Acquisition of the system bus.in accamplished via the CPU's hold function. The 8257 has priorily logic;
that resolves the peripherals requests and issues a composite hoid request to the CPU. 1t maintains the DMA cycle'!
count for each channel and oulputs a control signal to notily the peripheral that the programmed number of DMA
cycles is complete! Other cutput control signails simplify sectored data transfers. The~8257 represenis a signliicant;
savings in component count for DMA-based microcomputer syslems and greatly simplities the transter of data at
high speed between peripherals and memories. =
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& — ({03 L I n o,
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apsin . INTERMAL
[T — L tus
MAAL ;
Figure 1. Block Diagram Figure 2. Pin Configuratlon
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FUNCTIONAL DESCRIPTION

General

*ne 6257 is @ programmable, Dwecl Memory Acess {DMA}
senice which, when coupled with a single 8-bit tatch
provides @ complete four-channel DMA controller for usein
(ntet® microcomputer systams.- After being initialized by
s=nware the 5257 cantransfer a block of data, containing up
= 16,384 bytes. between memaory and a peripheral device
a@irpstly, without further inlervention requireg of the CPL.
Upan receiving 8 DMA transfer request from an enabled
peripneral, tne B257:

. Acowres conirel of the system bus.

2. Acknowledges thal requesting peripherat which is
connected 1o the highest priority channel.

—

Outputs the least significant eight bits of the memory
acdress onto system address lines AgAs outpuls the
most significant eight bits of ihe memory address10 the

(%)

g-pit latch via the daia bus {the cutpuls of the Jatch

snould drive address ines ApAas), and
Generates the appropriale memory and IIO read/
write controt signals that ¢ause the peripheral to
receive or deposit a dala byte girectly lrom orto the
agdressed location in memory.

The 8757 will retain control of the system bus and repeal
the ransier sequence, as long as a peripheral maintainsits
OMA reguest Thus, the 8257 can transfer a block of data

~

o'trom a migh speed peripheral (e.g., a sectorofdataona |

tioppy @isk} in”a single, "burst”. When the specified
nymber of ¢ata byltes have:been translerred, the 8257
sowvates its Terminal Count (TC) output, informing the
CPU that the operation’is complete.

The 8257 offers three difterent modes of operalion:
i1l DMA read. which causes data 1o be transterred from
memary lo a peripheral: (2) DMA wrile, which causes
Jata to be transterred from a peripheral 1o memory;
ang {3} DMA verily, which does not actually involve the
ransfer of gata. When an 8257 channel is in the DMA verily
moge. 1t will respond the same as described for transfer
operanons. excepl that no memory or /O read/write
controi signals wilk be generated, thus preventing the
“ranster of gata. The 8257, however, wilt gain control ofthe
S¥stem bus and will acknowlegge the peripheral’s DMA
Tequest for each DMA cycle. The pertpheral can use these
3zsnowledge signals 10 enable an inlernal agcess of each
9yte of a gata block sn order 10 execule some veritlication
Ptacedure. such as the accumulation of a CRC (Cyelic
Reoungancy Code) checkword. For example, a block of
DMA verity cycles might foilow a biock of DMA read cycles
Imemory to peripheral) Lo allow the peripherai to verify its
fewly acquired dala.

Block Diagram Description
1. DMA Channels

The 8257 provides four separate DMA channeis (labeled
CH-0 1o CH-3). Each channel includes two sixteen-bit
registers: {1} a DMA acdress register, and {2} a termi-
nal count register. Both registers must be initialized
betore a channel is enabled. The DMA address register is
loaded with the address of the first memory tocation to be
accessed, The vatue loaded into the low-order 14-bits of
the terminal count register specilies the number of DMA
cycles minus one tefore the Terminal Count [TC) outpul
is aclivated. For tnstance, a 1erminal count of O would
cause the TC putput 1o be active in the first DMA cycle for
that channel. tn general. it N = the number of desired DMA
cycies. load the value N-1into the low-order 14-bits ot the
terminat count regisier. The most significant twe bits of the
terminal count register specify the type of DMA cperation
lor that channel.
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Figure 3. 8257 Block Diagram Showmg DMA
Channels

2-79



o

8259A/8250A-2/8259A-8
PROGRAMMABLE INTERRUPT CONTROLLER

-'IAPX 86, IAPX 88 Compatible » Individual Request Mask Capability
s MCS-80%, MCS-85% Compatible » Single + 5V Suppty (No Clocks} .

¢ Eight-Level Priority Controller . m 28-Pin Dual-In-Line Package

s Expandable to 64 Levels s Avzilable in EXPRESS

- Standard Temperature Range
' - Extended Temperature Range
. Tne inle¥® B258A Programmable interrupt Controller handles up 1o eight vectored priority interrupts for the CPU. l1 is M

cascadabte tor up 1o 64 veclored priority intefrupls without agditional circuitry. i ts packaged in a 28-pin DIP, uses
HMOS 1echnology and requires a single + 5V supply. Circwitry is static, requiring no clock input.

» Programmable lnte_rrupl Modes

The 82594 15 designed 10 minimize the software and raal time overhead in handliag multi-levél pricrity intersupts. It has
several modes, permitting optimization for a variety of system requirements,

Tne 82594 15 fully upward compatible with the Intel* 8259. Software originally written for the 8259 will operate the
82554 1n alt B259 equivalent modes (MCS-80/85, Non-Buffered. Edge Triggered).
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I
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~ INTERRIEFT MASK AEG
[ ZaSCaDt Nt 1IMRY
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Figure 1. Block Diagram ) Figure 2, Pin Configuration
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La creciente evolucion de las microcomputadoras hace

que la necesidad de monitores de video de buena cali-

dad haya experimentado también un crecimiento signi- - .
ficativo. Teniendo esto en cuenta, presentamos en este .
articulo un proyecto de Philips.especifico para este -

drea, con todos los consejos de montaje y ajustes.

El protolipo del monitor de
A video de alta resolucidn,
probado por nosotros, funcionéd
en perfectas condiciones. Alerta-
mos. sin embargo, que este mon-
taje solo esta indicado para los
técnicos experimentados, en el
tema del video. "
Los problemas que pueden
surgir enmontajes de esta-nalu-
I .a se presentan bajo las mas
.{‘;adas formas y solamente
quienes poseen las naturales
vivencias en tal sector disponen

de las habilidades necesarlas

para solucionarlos.
Los circuitos de alta tensién

Poseen uncormportamientotipico -

de funcionamiento, y exigen con-
ceplos practicos parala solucmn
de sus problemas.

Si bien por un lado considéra-
mos que es un proyecto muy
atractivo y satisfactorio para los
que se dedijcan a este tema, cree-
mos oportuno hacer esta aclara-
cion para evitar trastornos a los
lectores que,no tengan l1a nece-
Saria experiencia en-el Aarea.
Recomendamos a todos, por otra

-parte, la lectura del articulo, que
es'muy didactico.-

Elmonitor devideo puede con-

siderarse el periférico de.mayor ..

hnportancia en una microcom-
putadora, y muchas veces"sc le
confunde como parte integrante
de la misma. Vamos entonces.
antes de presentar su circuito, a

¥
e,

y

. formacidn digital, creada espe-

definir rapidamente sus caracte-
rislicas de funcionamienio,
Toda informacion a ser inter-
cambiada entre el usuario y la
micro debe eslar dispuestaenla
forma "inteligible” porel hombre,

_ya sea en forma de caracteres,
simbolosofiguras (graficos). Para |

satisfacer esla condicién las se--

* - Proyecto: Philips Components
" Texto: Ing. David M. Risnik

desarrolla un proceso bastante
semejante, peroconla ventajade

.+ (que no existen pxe/as mecanlcas

moviles (sujetas a desgaste) ni

¢intascontinta, ni papel. Todo.el

. proceso de impresién es elec-

nales digitales generadas por la -

microcompuladora son adapta-

.das para’ estimular determina- -

dos periféricos que trasladan es-,
ta informacidn-al hombre. en
formas que €l reconozea. Las im-

presoras y las terminales de’video ”

constituyen ejemplos tipicos..En

el caso.de las impresoras,.la in:.

cialmente para esta [inalidad, se,

dp]ICd a una cabeza de agujas que. .

disparan sobre una cinta con
tinta imprimiendo en el papel las
letras, simbolos y dibujos.

En los terminales de video, s¢

il

[tronico:.el papel es, suslituido

por la pantalla de un cinescopio, .
y -el’elemento “tinta”, por la Iuz
emxtxda resultante de la colision .
entre el haz electronico ¥ la capa
de. fésforo gue reviste interna-
menté la cara plana, de la panta-
lla (igura 1).

-Los caracteres o grahcos crea-,
dos digitalmente por la micro-
computadorasontransformados
en una-forma de serial {sefal de
video). que vaa “modular” el haz
electrénico en constante barrido
norla pantalla del cinescopio, in-

“formando cuales son los puntos

gueideben ser fluminados (en- _

.;cendldos} ono. .. .

. iPero- muchos de. ustedes es-

B

Capa OE FOSFORO

PANTALLA Of VIDRIQ

4 :

HAZ DE ELECTRONEY
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“-7Las copexiones entre 1apla-
ca del cinescopio y la placa

base deberan ser de (ina exten-
stén suficiente para que concuer-

den con la disposicion mecarnica
final. Estas conexiones son: la
rejilla de foco (pin 7). la rejilla au-
xitiar G2 (pin 6). la rejilla de con-
trol G1 o de brillo (pin 5), el cato-
do (pin 2). la tierra (pin 4}, fila-
mentoy + 12V [pin 3)y {inalmente
la alimentacién para el transis-
tor de salida de video +57V enla
placa. La rierra de la placa
del cinescopio debera también
serconectada alatierradelcines-
coplo (aquadac}, como muestra
la figurar14,

Las conexiones del yugo tam-
hién deberan hacerse: bobinas
deflectoras horizontales {dos a-
lambres) y bobinas,. deflectoras

verticales (dos alambres). Observe ~
porlafiguralsla disposicion de”

los terminales del yugo. En_estas
conexiones, mantenga también

una extension suficiente confor- .

me se explicé anteriormente.
-~ Por {in. 1a conexién del trans-
forrnador de alimentacion: 1a en-

trada alternada del,secundario
de 18V del transformador vaa -

alimentarla placa pnnmpal don-
de sera rectificada y filtrada,
yendo a-alimehtar, el regulador
de 12V,

Prueba fmal

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

t,
e

. -
Malla OF TIERAL -
DEL CINESCOPO "

AUNUBRE DE TIERRA
CEL CINESCOPIO . o

puede esperar. 1a. 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 referecia en sutra-’
-ba}o {(figura 16). © . ’ -

Consiga un osciloscopio y

! s N
‘una fuente de alimentacidn’

ajustable paradar principio a los
traba) os finales.

‘Siempre recomendamos ‘que-

preferentemente seuse una fuen—
te de alimentacioni externa’ (12Vx
1A) hasta que coloque el cu’cmto
en pleno func:onamiento

Consnderacnones Sl
y consejos .

a} El yugo es la carga de las'

etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexion influird.sobre
estas etapas. Revise con cuidado
las conexiones de lasbobinas ho-

rizontalés (Ha y Hb) y, verticales -

{Va y V) al circuito. En caso de
duda® con'un ohmetro puede

facilmente localizar las bobinas .

dedeflexiénvertical pues lasmis-

mas presentardn una resistencia

bastante superior (del orden de
12 ohm) comparada a la de las

. bobinas deflectoras horizontales.

El bobinado de la deflexién verti-
cal se hace sobre el nucleo de

.+ ferrita del yugo, pues este bobi-
- nado exige una inductancia alta,

para hacer carga a los 50Hz 6

60HZ de la deflexion vertical. Ja-

mas conecte ¢l circuitosinquela

conemon del yugo esté hecha.
b) Use un osciloscopio con

entrada para - hasta 400V.

La “lectura - de los

" tor del transistor de salida hori-
*'zontal puede alcanzar de 250 a
300V de pico. Para efectuar esta
_lecturarel osciloscopio debe per-
" mitir la-entrada de tcns:ones de
este orden. -

"¢} El chupdn del cmescoplo
coniduce la “muy alta tensién”
necesaria al anodo para que el
haz de eléctrones sea atraido ha- |
cia la pantalla. Sin esta- MAT,
aunque €l resto del circuito esté
funcionando, no habra brillo en

" lapantalla. En ningfin caso pro-
‘ceda a la lectura de esta MAT
(del orden de 13kV) ya sea con
voltimetro o con osciloscopio,

* d) Mucho cuidado al manipu-
lar el cinescopio. Su parte mas
delicada y fragil es el "cuello”,
Jamas cargue el cinéscopio sola-
mente por este “cuello”. Sostén-

galo siempre por la cara exterior

SALIDA H
(P 1)

GCOLECTORA 02 -

| COLECTORO4
BALDA ORIZONTALY

; om . o

'( powiamo 2
b .
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pulsos .’
_ horizontales creados en el colec-y . .
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de la pantalla.
e) Eldnodo del cinescopio{cara
interna que revisteel tubo) lorma

un capacitor con la faz externa .

de grafito. Asegurese de que este
capacitoresté descargadoduran-
te la manipulacién del cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo (10k)
entre el dnodo y el grafito o tierra
del tubo. Evite cortes desagra-
dablesy accidentes inesperados.

1) El comportamiento .del ci-

NESCOPIO € muy Seme; ante’al de-

una de las “vigjas” valvulas.
. . El brillo de la pantalla es el re-
_sultado del pasaje del haz de
_electrones entre el catodo (emi-
. sor) y el &nodo {receptor). Porlo
' tanto. son condiciones esencia-
- les para tener el brillo de la pan-
- talla: fillamento caliente, tension
. deaceleraciénen el anodo (MAT),
polarizacién adgcuada en los
- demas elementos como elcatodo,
rejitla de control. rejilla-auxiliar

|y rejilla de foco. ,

g) Comohs fuentes auxiliares’

son generadas por los secunda-
rios del “fly-back” cualquier con-
sumo de estas {uentes que esté

" por encima de lo normal (por e-

jemplo, cortocircuitos) se refleja-
ra como dificultad de desempenio

" del transistor de salida horizon-

tal, pues es él quien provee toda
la energia de este sisiema. La
etapa vertical es alimentada por
latenstonde +25V generadaenel

_pin 5 del fly-back. Si por gjernplo

el Ci-2 estuviera con un consu-
™mo exagerado oen corto, eldrena-

Je de corriente de esta fuente

auxiliar bloqueara la salida hori-
zontal,

h) Si ocurriera algun tipo de
problema en la etapa horizontal,
es normal que las tensiones
auxiliares no se presenienen sus

valorescorrectos. Porlotanto, en -

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

malia.

Ajustes de! monitor

Son nécesarios los siguientes
ajustes, después que el aparato
esté funcionando normalmente;

» Frecuencla horizontal: de-

termina- la frecuencia libre del
oscilador horizontalque debe ser
igual o muy cercana a la frecuen-
ciade uso.
Sin ninguna senal aplicada a la
entrada de video, ajuste por R14
la frecuencia de 15.75kHz en la
senal de salida del pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronia
de la imagen en la pantalla.
Si fuera necesario, se pueden
hacer pequerios retoques con la
imagen en la pantalla.

+ Frecuencla vertlcal: pro-

. malencuanto se resuelva la ano-

cedimiento idéntico con relacién -
al osciloscopid vertical. Cen una -

imagen en la pantalla, ajuste
mediante R8 hasta conseguir su

Este circuito proporcicna una

CIRCUITOS & INFORMACIONES

.CONVERSOF{ |
 LUZ/FRECUENCIA -

senal 'de salida.cuya frecuencia
depende de la intensidad de la luz
queincide enun elem@nto sensible,
en este caso un LDR. ,

‘La forma dé 1a onda obtenida ~

puede serendientadesierra, como
pulsos bien agudos, segin el elec-
trodo del transistor de donde parta.
En el emisor de! transistor unijun-

tura tenemos una forma de onda.

diente de.sierra.y en Ia base do B1
tenemos pulsos agudos de buena
intensidad. ~

~ Ei.circuito es un oscilador de
relajacion donde la constanle de

.
{Ch s arpy

S SALIDA
© v

RWWW%Q?

~tiempo RC es variable, ya que R

representa ta resistencia del LDA,
que ¢s funcién de la luz incldente.

En la.figura se ve el circuilo
simple que puede alimentarse con
tensiones entre 6 y 12V.

La banda de frecuencias pari el
circuito estd entre 100Hz y 5kHz
pero puede Inodificarse cambi-
ando C1. Valores mayeres dlsmi-
nuyenlas frecuencias de la banda.

El transistor unijuntura acon-
sejado es el 2N2646 aunvue
pueden probarse equivalontes.

Una aplicacion posible da csle
circuito esté en el desarrolio de un
fotémetro digital.

%
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syacion vertical..

nancia del camino vertical de
la senal de deflexién, y por con-
siguiente. la altura de la imagen
en la pantalla. Su ajuste puede
realizarse con una imagen que
lene todo €l contorno de la pan-
talla {por ejemplo un patrén

blanco). Actuie sobre el trimpot

hasta conseguir la altura desea-
da. En monitores de computa-

dora. se recomienda una altura’

de 3/4 de la pantalla, o la prefe-
rencia del usuario.

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

g zuciton de ta rejilla de control del
« Altura vertical: a_]usta 1a ga-

cinescopio, y por lo lanto deler-
mina el punto de corte para el
pasaje del haz de electrones. El
ajuste del brillo debe permilir
que solamente sean visibles las
letras o puntos graficos de la
computadora, y no un fondo
claro.

s Ajuste de foco: c¢omo
el propio nombre lo dice, oblen-
dra un punto 6ptimo de focali-
zacioén del haz sobre la pantalla.
Use una imagen con bastantes
detalles gralicos para una mejor
apreciacion de este ajuste.

* Ajuste de apagado: el trim-

pol R39 ajusr.z el limile de apa-
gado horizorz_2] y vertical, o sea,
paraqueelrez.omodelhaznosea
visible en la izmnialla. Este ajuste
se hace obsc:— -ando hasta quela
imagen per—==hezca agradable,
sin sombras .z nubes, ysinlineas
de retraso v="tical. La sefal de
video debe ==r conectada a la
entrada.

* Gananciz de video: en fun-
cién del nives de senal de video a
ser aplicade = amplificadordela
placa del ¢: :-t-scopio. podrd ser
necesario su-Tituir da resisiencia
R45 que der=-mnina la ganancia
de la etapa.

© C09-100u/16V (EL)
~.C10- 1n8/50V (CR)
C11 - 220u/16V (EL) ~
C12 - 180p/63V (CR) -+
C13 - 47n/250V (PL) *
C14- 2n2/100V (ST} '+
.C15- 100,/16V(EL) -

D3,D5aD9 - BYVQSC.

D4 - BY206 6 BY448
D10 - BAX1245:.7 -
D11 - zener 6V2. -

transformador de‘:
fuerza con secundario
* de 18V, cordon de
fuerza, placa de cir-:
cuito Impreso base,
piaqueta de:
. cinescopio, et
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_PORTS PINS-OUT
SERIAL PORT (J1, J2)

1 Pin Signal - Pin Signal
i 1 Carrier Détect | 6  Data Set Ready )
42 Received ‘Data . - 7 Requst to Send
q 03 Transmitted Data '~ 8  Clear to Send
| 4 Data Terminal Ready 9 Ring Indicator
3 i+ s Signal Ground 10 -

MOUSE PORT (J5)

IGAME PORT (J3)
’F Pin  Signal “Pin - Signal |
i +5V ; 9 sV |-
2 D4 ' i D6
| 3 Do ; 11 D2 .
; 4 Ground : 12 Ground
. 5 Ground 13 D3
6 DI ' 14 D7 -
7 Ds } 15 +5v
8 +5V 16 Ground'
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RGB
COLOR | . \
MONITORp=20 4

Bive . 5

i _3 { COLOR

GRAPHICS
ADAPTER

Intensity . 6

i Resaryvod
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A -Compaosite Video Signal ) . .
= h ‘ - - . --Horizontal Drive 8
. | Vertical Drive )

Compaosite Video Signal | COLOR

VIDEO
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o Interface Disce Dure

= lNTERFACE (J7) | m
Pin  Signal Pin  Signal I'm
| : : 0
! 1 . Reset Y Ground 1
3 D7 ' 4 D8 | |
5 D6 | 6 DO g
7 DS : ‘ 8 DI U]
9 D4 : 10 DII I
! 11 D3 o 12 DI2
13 D2 , 14 D13
is D1, é . 16 DI4
17 Do - o 18 DI
19 Ground . d 20 Un usgéd
’ 21 Unslljed__ﬁgh .: ', ‘. 22 Grour;d
; : Lo ow . 24 Ground
. 25 I0OR ) 26 Grounf'd & .
| 27 IOCHRDY | 28 ALE { g
‘ 29 Unsed ' 3¢ Ground i)
30 IRQBUS 32 30csi6 ‘:1‘;‘
_; 33 Al ' 34 Unsued _a
P35 AD 36 A2 | -0
37 €S0 38 csp | o ",
39 SLVACT 40  Ground : =
This Card is .broduced ty auto-equipment. if there is any problem,

. . o
vou can send i to us. i
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’ . Clear to Send 5 RS5232 PORT

Data Set Ready 0

Signal Ground 7
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NC 10

NC 1

e e ANC e M
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‘Interface "Cenlronics" [paralelo]

25 PIN Connector 36 PIN Connecior

i |
| PIN SIGNAL PIN SIGNAL '_.E:]
K STROBE 1 STROBE | ’ i
2 DATA 1 2 Ds.TA 4 5
3 DATA 2 3 1___ Az d '
4 DATA 3 4 DAGA 3 U
5 DATA 4 5 DATA 4 {d
6" | DATAS T 6 77| DATAS l‘l_q
7 DATA 6 7 - DATA 6 :‘ !
8 "DATA 7 8 ‘'DATA7 Tl
9 DATA'S 9 DATA 8 ‘-Lll
A . A0 ACK . | A0 1) ACK g
_ 1L BUSY 14 BUSY \ -511
v ' 42 D PAPER ___ |12 _ | PAPER . | ﬁl
" 793 T e seeet 13 T LSELECT g
] 14 -AUTO FEED 14 -AUTO FEED’ :
: . XT : S XT
" | 15 -ERROR 32 .| -ERROR:
' 16 AANIT : 31 -INIT (PRIME) |- g -
[ 1825 GND 1517, 19-30 | GND . - ' g
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Fhe falieswing prera: eaph decs mot apply to the $liited i(iuud':rm nEany conniey

where sucl: provistons ure fseansictent with docal i INTERNATIONAL
BUSINESS MACTHNES CORPORATION PROVIDES THIS PUBLICATION
SASESTWITTIOU T WARNANTY OF ANY KIND, EVVHER EXPRESS OR
EMTLAED INCLUEANG, B NOT INITEDEO, THHE IMPLEED -
WARRANTIES OF MERCHANTARILITY OR FITNESS FOR A '
PARTICHILAR PURFOSE. Somg staies do nat allow disclzimer of express or
implicd winrntics in certain teansictions, thirelure] this statement nay not
anp!y Ly vou. - T . v ¥

Thispablication could inciude technisad maccaragies octypogranhical errogs.
Chanpes are perisdically made o the information herein: these changes will be
ncorporated in aew cditions of the pubficaton, TRM may make improvements
andor changes in the procdincd () and,or the pragramts) deseribed in this
prublicatron at any time, g

1F f4 possildle Ut thic puliie

e referenee o or inlormatjon
about, T produects §m

me}, programniing, or services that

At not annonecd ia vane comntiy, Such references or information must not be
constened boomean Hing IRM intende o annonnce such 1TRM products,
PrOprigiming, or services 1 yeurn conniey, . . i :

Sines

U RLALE

Products are not stovked at the addrese Below, Reqguests Tor copics of this
publication wrd for techinieat information aboui THM Personal Computer
provdurcts <hoult be ngide (o vone sintharized 1M Personal Computer dealer,
M Product Center, o yosrs FIVA Marketing Representative.

The falteming paraneaph applics anly o the United States snd Poerto Rice: A
Rewder's Canmment Porm s provisled ad the back of this publication, 1T the form
s beern semaved, mbdics comments to; {8A Carporation, Personal
Computer, PO Box 1328-0C7 Haca aron, Florida 334291324, 1M may use
of distribute any of the information vow supply in any way it believes
appropriate without incurring anv ohligstions whatever: . - -

& Cepyright International Busineas Machines Cnrﬂnm}ion‘l'JR—l. 1986 .

Veddral Commumes

S E

¥

-

Radio Frequency literference Stateient

Warning:  The equipment daseribed herein I‘):w h(:r]: Ck‘TllrlF(F i
comph with the limiis for @ Class B comprting r_IC\‘l_ccl. :,\fllr?u.\m
1o Subpart 1 of Part 15 of the FCC rules, Only pcrm_mfm s -
{computer input /outpnt dm’-’icc‘s. terminals printers, CiC ! certifcd
1o comply with the Class Himits may e gtl_:.lchcd “’-”{-‘;. s
computer. Operation with nnn-cctrt_;ﬁcr.l Hgn_rha:.':!l_c i .'n wh ..r‘
resut in interforence (o radio and TV reeeption l.l iwcllplvcml\
net offered hy 1BA are used with the ctulipm-:m.. i ik snprested 1o
use shiclded g;rt_mndcd cables with in-lincdiltces il pegessary,

CAUTION ) -
The prodocts described herein are eguipped with o grannded phyp for
the weer's safety. U is to hie used in conjunction with o t\rupcﬂ_\_‘
prounder receptacle (o aveid clecirical shock,

Safety Inspection Guide

. . SO U
The intent of This inspection guide is 10 assist voun wlentifving

potentinlly unsafe conditions on these products, Fiach machioe,

as it was designed and buill, had required <afety items mf:!ull-:d tir
profect users and service personncl from injury. T his puide
addresses only those items, However, goed judgment should be

used to identify potential salcty hazards not covered by this
inspection guide. ‘

If any unsafc conditions are present. a determinution must be
made on how scrious the apparent hazard could he and whether
‘you can continue without first carrecting the problem,

Consider these conditions and the safety hazards they present:

«  Tectrical hazards, especially primary power: printary vohage
1.m the frame can cause serious or fatat L‘_lcclric:ll-shut‘k_ ot

. Explosive hazards, 2 damaged CRT face or hulging capacitor
can CUsSe SCrious injury.

{

-

e
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Mechanical hazards, loose ar missing hardware can cause
sCrinusTmnjury,

This salety inspection guide consists of a serics of steps presented
ina cheeklist, Bepin the checks with the power off and the power
cord remaoved from the eleetrical vatlet.

We recommend b non-IBM devices and attachments be removed
from the unit before you conduet the safely inspection.

Reference Literature: L5

Gride o Operationy monual,
Ay applicable safely publications,

Check exterior covers For damape (loose, broken, or shamp
cdpes).

PPower off the system., Disconneet the power cord from the
clectrical oulet.

Check the power cord Tor the following:

a. A third-wire ground conpectar i good condition. Usc a
meter to measure Uird-wire graund continuity for 007
ohm or less between the external ground pin and the
lrame ground,

b, The cord set should be the appropriate molded type as
specilied in the paris catalog of this manual.

¢, Insulation must not be Fraved o worn,

Remove the hack pancl frem the-system unit {f applicable).

- Remove the cover mounting screws, amd remaove the cover,

Checek for any obvious non-THM alicrations. Use pood
judgement as to the safcety of any nen-[30 allerations,

Check inside lhc unit for any uhvmm unsafe conditions, such
as: ‘metat lilings. contamination, water or other qumd‘,, or

signs of fire or smoke damape.

Check Tor warn, Trayed, ar pinched cibles, Lnsure the

waltnege specificd on the vollie g, wr switch position (hack

9.

10.

1 n svatems using a batiery, cheek far the following lahels:

E:-:;lmim: the power supply and verify the following:

parked of the niachine) matehes e sediree ab the pots s
recepiacle, [ in doubl, verify the valtige o the o

receplaele. ’ '

4. Nooremovable Fasteners in the power- -\upph cover hive
not been removed or tampered with. !

b, The grommet is installed where the internal pewer cables
Umu through the frime of the power supply. :

(.'hcck for the follewing tabels onoall systems:

ve U Cuution: Hazardous Arca. Do Not Remove This (Cover.

Trained Service People Only. N Scrviceable
Companents Inside

T _n,-\N(j:[:R

- Hazardous voltage inside. Do ant open.

. CUBATTERY WARNING: Do ant dispase of haitery anil
in fire or water. Sec instruction for disposal in the battery
Cinstablation instructions.”

ar

RATTERY CAUTION

. Replacc only with P/N VXXV, Use of a different
hattery condd result in ignition or ‘explosion of hatrery,
Order replacement from 18M authorized dcalcr

. Visually check the condition of the battery G applicable) and
ensure the battery has a safety hazard lahel attached.

 Machines o mnhuurul May 1986 or later, \\muunL in C\'CL‘\'\'
of 18 Kp. (1.8 1hs), must be Tabeled with the weight of the o

S}SIUH unit .

" VGG




ow to Use this Maintenance Library

This Hardware Maintenance library consists of three major
diagnostic toals; a two-part set of diagnostic manuals and
Advanced Diagnostics diskelles. T

The Hardware Maintenance Reference man'_u’;'li:d_cscribcs' diagnostic
procedures and their use, ficld replaceable unit (FRU) removal’
and replacement procedures; and provides general information
about the svstems. Once the reader has become Tamiliar with its
coment, the Hardware Maintenance Reference manual is no longer
required on eich service call, Tt can he kcpt'ih;’é‘*’convcnicnl place
and used as needed. -

"

The Hardware Maintenance Service manual confains all necessary
information to diagnose a Tailing system. Maintenance analvsis -
procedures {MAPS). jumper positions, switch settings, and the
parts catalog are in this mantal.
Al - f. . . ,
Additional options may require updates to the mapuals. The
Hardware Maintenance Reference manual provides an area in the - -
back of the manual 1o filc the updates. Each section of the
" Hardware Maintenance Sérvice manual (with thé exceplion of the
MAPs) has a designated update area. The MAPs are scquenced
by number and can be updated accordingly. :

. The Advanced Diagnostics disketic is designed to be used with
the MAPs to:
"« Test each area of the system -
» - Isolate problems to specific areas of the systent through the
use of error codcs

«  Verily carrect instaliation and-operation of the system.

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

Prgf ace

This manual provides the information needed to dlagngiﬁ :lmd‘ ‘
repair 1BM Personal Computer products. Rcadcrs :,hn-u d]?‘\(
received training on 1M Personal Compq(cr pr(‘)ducls :].l'l' C
familiar with the Triplett Modgl 310 Multimeter' or eguivalent.
The manual is divided into two major cai_cgm:ics: <\<l(‘:‘n !\'l':l:‘leﬂ'
information and Personl C:(")mpuicr family disgness o

The syslem spéci{ic information is identificd by ©
and organized as [oHows: - ©

YSTART" is the entry point for all disgnostic procedures.

" JUMPERS AND SWITCH SETTINGS" contains jumper

positions and switch settings for the system unil and

supported optiens.

"PARTS CATALOG" contains iltustrations, and part numbers
of ficld reptaceable units (FRUS).

Step-by-step instructions 10 isolate failing FRUs are located in the
"BIAGNOSTIC RAPs" section.
n the Hardware

¢ instructions are in the
and interface

Related repair information can be fol_m(! i
Maintenance Reference manual. Operatin
Guide 1o Qperarions manual. Detailed hardware
information is in the Technical Reference manual.

The term "Reference manual” as used in this manual, refers to
the Hardware Maintenance Reference manual. -

an

' Manufactused by the Tripleut Corporation, Riuffton, Ohio 35817

YGGT ¢



START = PC, XT, and Portahle PC

- Place the hard-tah piage Iaheled "START - PC. XT, and
Portable PC™ in place of this page, then discard this page.

.

S THE POWER SUPPLY FAN RUNNING?

MAP 0000: Start (PC, XT, Portal,._ 2() |

Thix is the entry peint for maintenance analvsis prmmlm"
(MAPs)., The MAPs will help you determine the [ uhm hclcl
replaceable unit (FRU). '

The Advanced Diagnostics program is intended 1o test ﬁmh 1130
products. Non-HIN prodocts prototvpe cards, and mnrhfn_d

oplions can give false erroes and invalid <vstem rLkpnn\L\

Alb valtages in the MATS are positive uu!csq atherwise ﬁp't‘ci[_i;@‘d.

001 . . .
Belore vou begin:

Power ol ihe sestenn.
Pnsure all connectors are installed carrectly,
Favure alf jumpers asd awitches are st correctiy,

-y =

Nate:  Ensure the Portable Persanal Coamputer
118,/230 Vac selectnr switch is set Tor the voltage
avatlable s the outler.

-

Tnsert the Advanced Diagnosties diskette infe drjve A
Power on the svsten.

Yes  No .
002 ) ‘ ‘
Go to Step 045 inthis MADP,

003
~ Listen carelully Tor anv audio responses (Iurrnl' the power-on
self test (POKT). '

BID YOU THEAR ONE SHORT jEFP AI'TIII FIND OF TIE
rosT?

Yes  No
| (Step D04 continues) ,.‘ }_L
=
. et
>

Start (PO, XT, Portable PCY 0 000001




004

!
005

Go to Step 010 in Hu'; MAP.

Cioto Step 00(1 in:this MAP. N S

006
(From Step 004 in this MAP)

- DID THE MESSAGE (RESUME = "FI" KFY) APPFAR ON
THE SCREEN?
Yes No

S
| ' LI:"
007 i
Gotlo Qle 52 in l!m MAP
008

- Muake a note of any crror messapes on the screen.,
- Press the FY key o conting,

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

|

009

Go to "MAP 0300: Kevhoard Start.”

010 > ' L -
(From Step 005 in this MAP)

DOLES THE ADVANCED I)IAGNOSTICS MFNU APPEAR?
. \’cs No

| E R _ v
011 T o
Go to Step 053-in thn MAP

012 .
- Seclect 0 (S‘t STEM CHECKOQUT).

Naote: Dcpéhding upon the options instafled in the
systém, questions about atiached devices may appear

on 1he sereen. Press Y or N as required, then Enter.

{Step 012 continues)

0002 Stact (PC, XT, Partalde PC}

012 (continucd)
DOES THE INSTALLED DEVICES MENU APPEA
Yes  No

I
013

Golo ﬁlcp 037 in lhrs MAP.

04 o o
- Compare the st to e options installed inside the'system,

Note: The Installed Devices list display< only thosc

. devices suppnllcd hy this manual. I a device is missing
from the'list and is not supported by this manual, press
V(IS THE INSTALLED DEVICES LIST CORRECT?Y)
then Fnger 1o continue the diagnostic 1ests, Golo
Step 02 15 in this MAP,

DOES THE INSTALLED DEVICES LIST COR R_l:‘.g‘Tl__Y E
IDENTIFY THE DEVICES INSTALLED INSIDE THE

- SYSTEM?
Yes No
1
015 -

Go to Slcp 017 in this MAI"

016
Go Lo Step 025 in this MAP.

017

{ From Stcp 01 5 in this MAP)

Follow the instructions on the screen and aticmpt (o correct the
Installed Devices list. :

‘ L (1]
Note: A 199 error indicates you answered "No ™ to the
question about the Installed Devices list. Disregard the
LTTOr.

COULD YOU C(}RRI'CT THE INSTALLED DEVICLQ LIST?
Yes No

l .
I (Step 018 continues) ) e
' c:

“J
[

Start 11°C, XT. Partable PC) O000-

I



09

018
Go lo Step (20 in this MAI’

Go (o Step’ 025 in this MAP.

024,

{IFrom Step 018 in this MAP)
15 THE OPTTON MISSING FROM THE INSTALLED
' DI-\ICI LIST?

Yos

0x}

Nao

I

021

Press Y IS THE iN\l ALLED DEVICES LIST
CORRFECTT) then Erter to continue the diagnostic tests,
Go o Step 025 in this MAP.

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

missing opion.

well as the option’s switches and jumper positions.

ARE THE SWITCHES AND JUMPERS SET CORRECTL\"?

Yoy

g

N
]
023

Resct any incorrect jumper or switch scttings. Go o Step
001 in this MAP (o verily system operation,

Go Lo the appropriate M/\l‘ Tor the mv«mL device.

Note:  If you are unabie (o lind the MAP that
LUI‘IU\DOI\("\ 1o the device, you have an 1BM device with its
own service manual or a device not supported by 1BM
diagnostic tests.

He sure to cheek the system board switches as

")-4

Start (PC, X1, Dortabde 1700}

et
.

P

- 027

025

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

- Follow the instructions on the screen 1o ran the tests an atl
devices. Use the (RUN TESTS MULTIPLE TIMES) option,

DID YOU RECEIVE AN ERROR '\‘lLQ‘;A(“I'
Yes Noo ;
1 .

Nn26
GotoStep 028 in this MAP.

Cro to the MAP indicated hy the error eode. For cxample. i von
receive the eoror code 7XX, poto "MAP DTFO0 AMath
Coprocessor.”

Note:  H vou are unalic 10 liad the MAP that
C(}I‘TL‘SDQ!‘!!‘S to vour error vl von .11:1\'(‘ 1A (1L‘\;ICC
with its own service mannal or adevice not supported by
IBM diagnostic ests,

(28
{From Step 026 in this MAP)
DID THE SYSTEM CHECKOQUT ME NL APVEAR AT{VNIE
END OF TESTING?
Yes No

|'

029

Go to "MAP 0020 Power Start.”

030
DID YOU NOTICE ANY FATLURE SYMPTOMS?
Yes No
|
LLRY
- Goto Step 033 in this MAP.

032
Go to Step 053 in this MAP.

N0 Y

Start (I, X, Porable a0ty .5
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st

[T WRPapoSy T

2 Al

i2e Pl

- the (RUN TESTS ONFE,

033 REE lo
(From Step 031 in this MAP) Sunbor
PD TR (UHT(Y\H R PR(“ INDEA QV\“’TOM"
Yes  No s
|
014 . .
(HJ to Hlt.p 016 in lhm M/\l’

035 b
© Goto the MAP for the suspected foiling device.

s n - et gy g s A e

A
v

036
(From Step 034 in this: \lf\f')

- The Ad\ anced D u_nmm tests have flnl\hbd wnhoul ducctmt, an__
' crror! )

« I you are stilt experiencing: o problens:

—  Check afl switch scltings, .~ -

—  Check all inmpcr p(\.\‘i!inns.
. ‘ [ . LS SN 41
— Cheek all cahiu. and conngetors I'ur prnpu msl'\llatmn

— "Run the Advanced Pingnostic tests o ail dcviccs. Use
TIMFE) aption. .i[-vou'receive an.
crror. go to the MAD indicaicd by by the crror codc For
ex mnpk il vou receive the vreoy code 7XX, ga to "MAP
0700: Math Coprocessor,™

H

ceos 1M you are expgricncine a prnhlém with a device not supported

. by this manual. refer to that devices ‘;erwcc manual ror
specinl testing instructions, :

» Il you suspect anintermitient problem, start an error log. If
yvou necd instructions, reler o the Reference manual,

QARU-6  Stact (PO, XT, Portile PO
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037
(Y'rom ‘\le 013 in this MATD)
PID YOU RECEIVE ANERROR AFSSAGE INDICATING A
NDISKFTTE READ E Rk()R"
Yes No :
|
038 N
(-': to Step 040 in this MAD,

039

e to "MATP 0600 Diskette Drive Stari.”

04"
{(From Step (138 in this MAD) .
1S A MATH COPROC ESSOR INSTALLY 1IN ”H ‘\'\ STEAY?
Yes  No.
|
it .
Ga o TMAT 0300; Keyhoard Star,

042
- Pawer off the system and romove the minth coprocessor,
- Trower an the svstem.

- Seleet 0 {SYSTEM CHECKOUTY. St

DOES THE l‘JHI ALLED PEVICES MENU APPEART

Yes  Nn o

043

Reinstall the m:uh coprmcﬁmr then go to "NADP 0300
Keybourd Start.”

044
- Replace the math coprocessor and the ROXR processor, 10 iha

dous not correct the problem, replace (he system board.

T IS G
ariable M) e-\" 1

Start (PO, NT



045
(From Step 002 in this MAP)
IS THE POWER CORD PLUGGED INTO A FUNCTTON!NG
PROPERLY GROUNDED ELECTRICAL QUTLET?
Yes [No
o
- 046 _
- Attach the system to a functioning, propcrly crounded
ctectrical outict. Return to Step ﬂﬂl in this MAP 10
verily ‘s)"\l(.l“ aperalion, "

v

047 .

- Power off the system.

- Disconnect the power cord from lhc Llcc!rlcal autlet lhcn from
the system unit,

= Check the system unit power cord for continuity,

DOES THE POWER CORD MAVE COMNTINUITY?
Yes  No

048 _

Replace the power conl

049

- Reconnect the power card,

- Pawer on the system.

- Check for a voltage of 2.4 10 5.2 Vde hetween pins 1 and %
(L_rmmd) At the svstem board pawer qupply connector,
Fizure 1.

1
7
JE!
4
5
116
T
a
°
1
1
1

N

Figrure 1. System Noard Power Connecters

AO00-] ~ Start (1'C, X7, Partable PEY

049 (continucd) o
IS THE VOLTAGE 2.4 TO 5.2 VDC BETWEEN
PINS 1 AND 5?
Yes  No
l
Q50 .
Go o "MAP 0020: Power Start

051
Replace the power supply. ,

Stare (C, XT, Portahle ¥77)
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052
(© +Step 007 in thr-; MAP)

-k to the following ligure and go to the MAP indicated or take

the action described, - )

Note: Il you reeeived an error message and incorrect
audio response, use the error message as the POST Error

Symptom. ,

POST Error Symptom: | Action:

No Beep and: ¢

1

.. MAP 0020: Power Start
MAP 0020: Power Start

Blank Disp!ay
Unreadable UJ:R‘,[)Hy

Blinking Cuigor. .. .. . MAP 0020: Power Start
Pasity Chv’ck Message ... .. ... MAP 0200 Memory Start
IXKEtror e LAAP 0100 System Board Start
Machine Functioning
Propedy ............c........ MAP 0020: Power Start
1tong and 1 Shert ffnep, ... B0 Bnplace System Beard
t Long and 2 Short Beeps. ... .....Go to Step 054 in this MAP
"1'Long and 3 Short Beepy......... Go 1o Step 054 in this MAP .
2 Short Beeps and: N

Blank o Unreadable :
" Display............. A, Go 10 Step 0454 in this MAP

Distoried Image on
Oisplay. ... ... ... L Go lo Step 054 in this MAP
IXXEfrOr ., AP 0100: Sysiem Board Starl
XXXXX XX 208 Erfor ........... LIAF Q200 hie mory Stail
XXXX 201 Error MAP (1200; tlemory Start
301 Error ..., MAP GA00: Keybeasd Stard
XX301 Ceror. ... MAP 0300: Keyboard Start
601 Error ... tMAP 0800: Diskelte Drive Starl
17XX Eror..... MAP 170Q: Fixed Disk Drive Start
30XX Error . . ... MAP 3000 PC Network
J1XX Ertor eieao. MAP 3100 Al PC Network
C8000 ROM Errar, .. .. e Replace Fixed Disk Drive Adapter
CCOO0OROME™mor ............. tYAP 3000: PC Nelwork
AOM Error AU Replace System Board
EXXXX ROMEror.............. Replace System Board
Conlmuous Beep.......ccvieiiiyns MAP 0020 Power Start -
Repeaimg Short Beeps............ MAP 0020: Power Star
Any Errors Not Shown Above . ... .. Go 1o Step 062 in 1his MAP
Figure 2. POST Errors )

0000-10  Start (PC, XT, Partablc PC)

053

(From Steps ()I { and 032 in this MADP)

Refer 1o the following ligure and go o the MAP indicate

the action described.

Nate: 1T vou reccived an error message and incorrect

audio response, usce the error message as the symptom.

ke

Symptom:

Action:

Incorrect Memory Size Displayed .. ...........
Mo High Intensityon Display.. ...
tiissing. Broken or incorrect Characlers

Distoried image on Display . ....... RN .

FlashinQCursor Only. ... ..ol
OASIC Screen Appears ... ... ove v ienn- "
Loads Program fiom Fixed Disk .. ............

Disk Baol Failure ... ... ...... I

PARITY CHECK E'"’"". ................

Keyboard Problem . ... .. e

Printer Problems. ... ..., [ e s

Incorrect Colors on Display ..........ooenn ..

onDisplay .. ... oo -

Btank DIsSDlay .. ..o v

Unreadable Display....... U, e

Laads Program frgm Remote Station. .. ..... .

Cannot Finish Diagnostic Tests ...............

Network Problems . ...._....... ...l

MAP 0200: Memary Start

Go 10 Step 054 m lhis PEAD

S
‘
.Gnto Siep 054 in (kis 1480 1

2

.. Go 1o Step 054 in thig tAA0G ]
R . ¥
.. Go to Step 054 i thig AT~

Go o Siep 054 in this LA

Go to S1ep 054 in this tAAP

.. Go to Step 057 m thig tALD

.. MAP 0600 Diskelte Drive Starl |

[
.. MAP 0600 Diskelte Dirive Slart

| MAP 0600: Disket1a Drive Star
. MAP 0200 Mamory Slarn

__MAP 0300. Keyboard Slant

L MAP 0020 Power Stant

.. Relerig the Service Manuaifrr
the Printer
.. Refer to the Serwice Manyual for
the Network

Figure 3. Failure Symptoms.

Start {(PC,

XT. Portahte PCY 00D

MAF 0600 Disketie Drive Stari



e B et o et . M, whit

Yes No

}0/
A
o)-rf
054 Lpn €11 [‘
{From Steps 052 and 053 in this MAP)
IS AN ENHANCED GRAPHICS ADAPTER INSTALLED?

|
055
Go to the MAP for the failing display adapter.

056 s .
Go to "MAP 2400: Enhanced Graphics Adapter.”

]

057
(Fram Step 053 in this MAP)
IS A MATH COPROCESSOR INSTALLED?

Yes Na
|
. 058 . ‘
i Gou lo "MAF 0600: Diskette Drive Swan ™
059 .

- Power of[ the system.
- Remove the math coprocessor [rom the system board,
- Power on thic system.

i

DID THE FAILING SYMPTOM REMAIN?

Yes No
0690 .'
Replace the math coprocessor and the RO88 processor.
06t
Reinstall the math coprocessor, then go to "MAP 06060: Dickelte
Drive Start.” : |
s
Lane]
3
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JUMPERS AND SWITCH SETTINGS Option Compatibility

. -t ) Cernm option adapters Lnnfhcl w hcn psed in e same svstem,
The following adaptery should not be instalicd: together in vour
system untt:

Option Compatibility , ............... L . 3

BIOS ROM ldeatification ... ... P I 3
Using the Switch Ch: T2 L S A 4 .
System Board (Diskelie Prives, Displays, Coprocessor, and : .. ‘»\rmhrnrmn\ Date Link Control (SDLC) ek *I‘JICT
POST Lowp) ... R I 5 . - Alieriate Binary Sviw hronous ¢ nmnmnu_.lllr)m ( '\h BROT)
System Roard (Memory) ..o 6 adapler. :
Memaory Adapler Switch SCLS o e 11 - _ : -
Fxtender Card Switeh SLllm; ..................... 19 ’ \ -
Cluster AQApler ..ol 20) - -
Station Address .. e 20 - : . .
Remote britial Program Load ..o o oo 22 . . BIOS ROM Identification
Adapter Number _ oo e 22 : . ’
Enhanced Graphics Adapter (EGA)Y ... ..o . 23 S _ ,
PC Network Adapler Lo 25 . \ To determing the date of the BEOS ROM maduic. rim the
Asynchranous Communications Adapter ..o oo 26 . following BASIC program. Type the program exactly as <honn,
Binary Svachronous Communications (BSC) Adapter ... 2 ’ o :
Data Acquisition and Control (DAC) Adapter ..., 28 PQ DEF SEG=gHFO00 -
Anlog QUIput Range ..o 23 70 FOR X=EHFFF5 TO gHFFFF
Anafop fnpul Range ..o oo 29 4 . - - 30 PRINT CRRS{PECKL (X))}
Adapler Number ..o 29 kO NEXT ‘
Interrupt Request (IROY Level - oo 0o PP 30 RUN
General Purpose Faterface Bus (GPIBY Adapter ... 31 ' ]
Adapter Number .o Lo 31 The date that is displaved is the date of your RIOS ROM ma ule.
" Interrupt Reguest (RO evel oo N 32 :
Interrupt Acknowledge (INT ACK) Level ... 33 :
Dircet-Memory Access (DMA) Channe) . ... ... ... 33
Professional Graphics Controller .o Lo oo 34 : . .
CVojee Communications Adapter oo 35 :

7607

Switches (IC, XT, Portable FC) 1, ‘ . - Switches (PC, XT, Partable s Y] 3




,sing the Switch Charts | System Board (Diskette Drives,
' - Displays, Coprocessor, and POST _oop)

The following legend applies to the charts in this section. ’ —
’ System Board Switches
: - o P PCXT & |
. 5 Ca. . & . 1
Symbol Maaning @ ‘& ) Portable
. 3 Function
- . Sw. Block | Sw. Block | Sw. Block
. Not Used by this Application . 1 2 1
! On/Closed Pogition O1 A Switch e ' ' : : 12345678 |12345678 | 12345674
" - . . O-Dighaite Drives ) ]66.&‘:1 LR RSN e
i OM/Open Position Of A Switch .- : -
- - '\.‘ I-Disﬁq”eonvp , i#QﬁrthI PO R Y nooboail
Nra Mot Allownd Or Not Applicabie
2.Diskatie Drives "- [ﬁf_iibli. datssace ......i]
. ' '
H ‘Din i ! . . Fhabaw
Note:  For some.options, the customer must supply 3-Disketta Drives ta (7 il
information for correat setting of jumpers or swilches ‘ ) .
g R mpe 5 . LS. 4-Oiskette Drives N:a N. A Bt i l
To sct a rocker switch. press the rocker down to the desired : : No Disptay Adapter T wea {TTUTRETC
position; lo sct a slide switch, shde the lug of the switch to the :
desired position, % Enhanced Graphics Adanter , srenpres . ceeapyes
! foz 58 (Primary: See Note 1} i} ik !
_ - . ) Colar'Granhics Adapler ' ‘**‘!H i .n‘d‘ ““l"'
Ballpaint. - . s 40 ¥ 25 Primary o !
Pen ’ - :
: Cotor!Graphics Adapler b g e e PR ,!..
' L] 80 ¥ 25 Primary : il 17
Slide
Switch Professionat Graphics , s "“I l. .
Contioller (Primazy} N4 H-
Moncchrome/Prinler Adapter unl i . VoA PAPR u s
- . (Primary: See Nole 2 ’

. Math Coprocessor Instatied "1“"“' HoA '1'“"“-
tAath-Copracessor Not PP ) aprovr e
installnd ! NiA !

s f
POST Loop (AHows ) creathw
: . . ‘A MiA
. ‘?' . Continuous Runningi N ! I
Rocker No POST -
-Switch ; o o Loop ) PP
- %" : -"‘“;— (Nermal Cperation) NoA NoA l
Notes:
1} 1 the Enhanced Graphics Adapter fEG AL s ingtallad sith another disnigy, b
adapter, set the system board switchea ag shown dor the BGA i
2} The 18 Monochiomea Display and Prinler Adaptar is not suppasted n e
Poriatie Pecsonal Computar ’ D:J
4 Switches (I"C, XT, Portahle 1) . © Switches (PC, XT, Portahie PCY 5



-System Board (Memory)

Portabla Persgnal Computer
Syst 256K Card | G4/256K 64/256K
rorat Bz:\r?im gr ﬁd{?SGK Option Opltlon& g:.:?os:?K
Nl g:: :;,; ) \Vl;lho.;sﬁ'( With 192K | With 120K | win gaK
(See Note] | (See Notej| (See Nots) | {See Note)
T2‘345678 12345678 | 12345678 | 12345678 12345578
256K - ‘j | NA N/A N/A tiA
220K PRy P . 7 i
i N nea DT
SEAKC e NI wim
UL s N/A
N/A A
N L ITHITH
L]

Note:

O Seltched 0O XT, Partatite 107

The 8472568 Memary |
Memory Expansinn Opho
Sunparted in e IR Par

*ihmion Oplion and the 256K
n e the only memory options
fable Passonal Computaer,

]

Ta usc the Taflowing chart, first find the column unde

em

Roard Type” that matches your systent, Foltow this cowwan down
to the switch sctings for the totalamuouat of memaory in voure
system. Sci the system board switches to match those in the @

chart. Then go to the "Switeh Seu™ fisted and set the s-wi(ct’?ici nn

the memory adaplers in your system. These sets of memary

adapler switch scttings start on page 11, |
- !
Note: M memory above 544K is 1o belindtalled ena | -
16/64KB svslom baard, the BIOS ROM mu<t be dated
16/27/82 or later. Sce 'RIOS ROM Mdentification.” ,
El
Systam Systnm Board Typs {(Nofa) H
Board ;!
Fotal Switch-Settings pC c:lc xT
Memory iy adapter 15K-64K 5AK-256K 64K-2561
Switeh Sets 12345678 12345678 12345578
Simitch b N A Ha b
16K Svatch 2 1L Nea {/ "
Sen i REeA [eivs
Gusitgh ) bt LN S
AR Switen 2 Tt MeA o
Gt ta HA H LA
“Swatch 1 M A H PA
8K Switch 2 I MiA )j rea
et [T MIA ][ pa
Switch t "1!““ "."11"“" ﬂ ta
64K .
ML swnz LN | TR ]| we
Sl N7A tesa . H M oA

Note: The sysiom board's identifing ig lasaiod on 4 Inf) odygr

[Part 1 of 4}

Sawitehos (7€, XT. E‘uﬁf::hh- Oy

Yiit




Syslem System Board Type
Noard
Tolal Switch pC PCXT
Memory | Setlings 16K-64K 64K-256K GAK-25GK
& adapter
Switch Sets 123415678 12345678 12345678
Swilch 1 ““”“ 1A 5773
oK Switeh 2 il S nn
Sat 1 Hin HA
Cwiton 1 ‘-‘ll¢'.. &*11;1** **IIA“‘
P swienz | TUTTTLL | ATITTLE ta
Ses ’ 1 MSA HNIA
Swilvh 4 “'{ IH"* ] : NIA .H;'A
WOK L gieha LT o m
St T MiA Win
Switeh 1 “'l”‘& k«ll**t*' ii11*4!#
o2k gwens | B | DOTL | s
S5 . 7 MA N
Swilch 1 i 1 N/A HA
224K Swirch 2 L N A
Set 5 . L Na NiA
| Bwalch 13 c&11¢&4\- *411*{{* ‘lilki'ﬁ‘ ‘1
O swienz. | T | THATLY
Set - i1 N/A MIA
Switch 1 a—.ll-;.. . *d.il***# «alluuﬁ
2oaK Switch 2, i LN N/A
Set 13 j 2 2

{Part 2 of ;ﬁ]

Ko Saitches (U0, XT, Pariable 1)

Enhanced Graphics Adapter (EG,

Warning:  Damage to the graphics adipter, ihe display. or bath
mav result if these junipers are nat in the cariedt posiion.

Switchas
1.2.3.ang 4

yr ,
ST )
r ™ S
— } LA J !
2 )/ /
’5"‘51 3 }‘" l
B (]
AN -
* "3
Type of Display Py P3
1A Cotor Cesplay of 2 anr s e 2
. IER panechrom2 isplay -
1BM Enhancad Color Dhapiny 1 anr 2 tand P

e

[gw

Suitches (0, XT, Portatile 7€) 23
.



I an EGA is the only display adapter installed, or an EGA and a
Monochrome Display and Printer Aduapier are instadled in the
systeny, refer to Figore Foto sct the EGA swilches.

If an EGA is installed with a2 Color/Graphics Manitor Adapter,
refec to Figure 2 to set the EGA Switches.

At romary | Secomtary
j 4 Enhanced Graphics Switch Switch
R Adapter 1234 1232 .
' No Display ) NiA {111
Monoghrome: Dhsplay ' 11l N/AT
ot 28 e o 1
e x e i Hit i
oo 1l 1t
11l I
Figgre 1
Type of Display EGA as EGA as
Attnched to the Primary Secondary
Momvior Adapier Swiicn | Swich
% 2 e 1o it
o X 55 Memte un i
:gé ;llf?l;nr;odem Ui N :
. Figure 2

Naotes:

t. Mode selection ean be changed by propramming,
2. A maximum of two displavs can be atlached to the system,

once color display and one manechrame display.

4 Switehos (PC X, Partable PO

PC Network Adapter

Jumper Position
{See figure}

Function

Automatic Ramote Program

w1 Load (RPL)
w2 Mot idsed . H ;'i
Seis Adapler o yne
w3 Interrupt Level 2
Sets Arapter 1o use .
W4 Interupt Lovsl 3
Sets Adaptier as
W5 & WY Alternate Adaptar
Sots Adapter as
W Crimary Adamior )
“nables ROM an
wa €

Adapter (See Harel

ong adapter.

Nale: Do not enable the ROM on more than

Swi!clwsl(f’c. XT. P

e Iy 25




Parts Catalog

PMace the hard-tzab page labeled "Parts Catalog” in place of
this page. then discant this page.

.

PARTS CATALOG

imited Warranty - IBM Service Parts ..o - 2
Haow To Use This Parts Catalog e L3
NisabIndex ... . s
Asscmbly 1. System Unit - Exterior (SIS0) oo E
. Assemhly 2. Sysiem Unit - Fxtoror (SEOGGY 0000 oL bt
t* Assembly 30 Systom Unit - Exterior (5155) oo S
- Assembly 40 System Unit - [nterior (SE30) oo LY
~ Agsembly 3. Svstem Enit - Interier (S160) .o 12
Assembiy 6, Svstemn Unit - Interior (S15%) 0o 14
Assembly 7. Fall Hiph Diskette Drive Type 10000000 14
Assemhly 8. Full High Diskette Dirive Type | U
Azsembly % Full High Dicketie Prive Type 2 ... 2n
Assembly 10, Fudi Bligh Diskette Drive Type 20000000 22
Assembly 11, Full High Diskette Drive Tepe 3000000 21
Assembly 120 Foll High Disketie Drive Type 3 o0 24
Assemhly 13, Diskette Drive Partahle TCoooo oo AR
Assemhly 14, Fixed Dhsk Drive oo a4
Assembly 15 Tateroal Ontions and Adipters L. n
Assembly 16, Txpansion Unit - Exterior (5161} ax
Assembiv 17 Expansion Unit - Interior {5161) d
Assembly 18, Monochrome Display (5181} 3n
Asscmbly 19, Color Display (5153) L b
Assembiv 200 Enhanced Celor Display (51 ‘Hl ........ At
Assembly 21, Professional Graphics Display (81751 .. 17
Assembhy 22, Kevbooard (83-Key for S 5¢hand S 14641 .ol
Assembly 21 Kevbhourd (83-Fey for S155) o A4S
Assembiy 24, Keybutton Kits (83-Kew) R 1
Assembly 25, Keybuttons (83-Key) ... 48
Assembly 26, Power Cords ... .. e s
Asscmbly 27 Miscellancous . oo s2

i |

[ SN

b
Parts (1°C, XT, Portable PCY 1



TS

The warranty tenns and conditions applicalde in the country of purchase texeept fur the -0 Ihic ' e o B
Uhniktedd States and Poerta RicoY in respeet of s IBM Personal Compaler product arg H O‘V TO U (\(_, T!] 1 S P‘l rt “ CJ 1 ‘l I 0

avaifable from the supplice,

1.~ Stmilar Parts - 1] two parts arc sim_iiur. they may !btf listed in
the same list. Similar parts are referred 1o by one index

- . : ¢ distineuwishe he part number and
f . number but are distinguished by the par
Limited Warranty - IBM Service Parts ; o~ T
‘ - f fir = description.
G
(Applics to United St d Pucrto Ri ) . - 2. NS - When this indication appears in the ASM - INDEX
App '('q o Unile atesan uerto Rico L column. it denates a part: u()l shawnin the asse mhiv. This
The International Ihmnc“ Machines Corporation warrants that c‘\Ch IBM Serviee Pant . L|t.5'lgl1 wion s ;:(.‘m.ﬂl”\r used for miscell: lm_ﬂll\ Pl‘”‘* packets
will he Free Trom Jelocts in material andd worknianskip under conditinns of normat nse for - .
3 perined of 'K days fram the dave of purchase from YA or an Aurtharized TRM Personat R . e - e . 1 has :
Congpoter Dealer, Service Parts will b either recanditioned or ngw paris. Should an 1054 ’ OR- This ,Cn"y m lIFC Units calumn indicaes th par hias o
Service P il to be Tree from defeats in materials o warkmanship doring the 90-day . restrcted ;|\-a]]3hih(y_

warEnly peticod, THAM will, ot its option, sepair or repliace this Service Part a1 no charge in
the Unitvd States or Poceto Rico. Al replaecdl Service Parts will become the property of
1AL Vhis liited warramty docs not inchinde serviee 1o repaic damige o the Service Part 4, AR - As Req uircd (AR) in the Units column d“L nates that th
resulting from accideat, disasfer, misuse. ahuse, or non-1HM madification of the Product. units per d\‘?CI"ﬂh!V may vary hased upon svetem U\T‘Ifl“lll' e
Limited Warraniy service may be ohtaine:d by delivering the defective Service Funt during . } . e .
the Hi-ehay wareinty period 10 an Authorized the BM Fersonal Computer Dealer, or any : 5. Indenture - The indenture 1s mark cd by a SCTICS of dotx Jocat
1RAL Service Exchangy Center in the United Siates or Pucrto Rico. A dated proaf of il - inde wndicates the
y i > the seri n. The indemure indicate

purchase from 11 or an Anthorized 1M Personal Camputer Dealer must accompany . thQ_ﬂ. th(’. parl descriptio *x1 Nivher I kv

the cliim, Contact HIM by writing 10 THAT Natienal Parts Center, .0, Bux 441, : relationships of a part to the next hizher assembly,
Greencastle, Indinman 36135 For Turther infonngtion, '

ALL EXPRESS O IMPLIED WARRANTIES FOR THIS SERVICE PART, .
INCTUDING THE WARRANTIES OF ATERCHANTARILITY AND FITNESS TOR A
FARPICULAR PURPOSE. ARE LIMITED IN PURATION TO A PERIOD OF 90 i . o= nESCel T oW

CORAYNS FROM THE DATT OQF PURCHASE, AND NUO WARRANTIES, WIHETHER P ASH - PART Uit |_S BESCRIF |
EXPRESS OROMPLIED, WL APELY AFTER TTHS PERIOD. SOME STATES DO INDEX | NUMBER
NOT ALLOW LIMITATIONS ON HOW [ ONG AN IMPLIED WARRANTY LASTS, )

[Example of a Parts List

- 1234567 Main Assembly
SO THE AQOVE LIMITATIONS MAY NOT APPLY 10 YOU. -1 1234568 1 « Subassohly
: -2 [ 1234569 1 - Subassemhly, U5
IF TS SERVICE PART IS DEFUECTTTVE IN MATERIALS OR WORKMANSHIP -2 1234566 ¥ « Subassembly. Non-y3
UNDER CONDITIONS OF NORMAT USF, AS WARRANTED AROVE, YOUR -3 1234565 R «e Detailed Part Restricted
SOLE REMEDY SHALL N REPAIR OR REVLACEMENT AS PROVIDED ABOVIE. o b 1234564 H « Subassembly

IN NG EVENT WILL IBM BU EIABLE TO YOU COR ANY DAMAGES. .s Detailed Fart
ENCTTUPHNG LOST PROFITS. LOST SAVINGS OR OTHER INCIDENTAL OR . e Derailed Part
CONSEQUENTIAL BAMAGES ARISING OUT OF- THIE: USE OF QR INARILITY TO ' ee Detailed FPart

USH SUCH PROTIVCT, FEVIEN T IRA OR AN AUTHORIZED [BM PERSONAL - NS | 1234563 } - Subassembly Not Shown
COMPUTER DEALER TIAS BEEN ADVISED OF THE POSSIBILITY OF SUCH ee Detailed Part
DAMAGES. OR FOR ANY CLAIM BY ANY OTHIER PARTY. es Detailed Fart

-5 1234562 AR + Subassembly - Use as Requi-ed
SOME STATES DO NOT AULLOW TiHE EXCLUSION OR LIMITATION OF
INCIDENTAL QR CUNSEQULENTIAL DAMAGES FOR CONSUMER PRODUCTS,
SO THE ABOVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOUL

THIS WARRANTY GIVES YOU SPECHAC l.l.’.GAI. RIGHTS, AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH MAY VARY FROM STATE TO STATE. @ %

2 Parts (PC, XT, Partable PC) Parts (I'C. N ., Bortable PC)




fHor.  Use the Visual Tndex

Visaal lades

Axcembly 24 Kevhnanl iR Ry for
S1%5) :

.-———

IR T Y I !
-1 | esuuast  x l-_lnp c.w@
¥l - N _I_ - PR

Vhmed 4 Foan Fusabr A, Passd PUs 40

4  Pants (IPC, XT, Partable POC)

1.

Turn to the

visual index

and locate, by
ilustration,

the assembly
containing the part.

2.

Turn to the
page for that
assembly and
locate the
part visually.

3.
Using the
index number

. shown with

the part,

refer to the
accompanying
listing to
obtain the
part number.

Visual Index

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

System Unit {5155}
Assembly 3 and 6
Pages 9 and 14

Diskette Drive Portable PC
Assembly 13
Page 20

Internal Options and Adapters
Assembly 15
Page 30

System Unit {(STE0} oo
Asgsembly 2and S )
Pages B and 12_

Fult-High Diskette Drives
Assembly 7.8,.9, 10 11 and 12
Pagaes 16 through 26

Fixed Disk Dtive
Assembly 14
Paqe 29

: =
Expansion Unit {S161) bk
Assembiy 16 and 17 op
Pages 33 and 34 “

Parts (PC, XT, Partahle PCY S



Visual Index

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

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

Keyboard (83-Key 5150 & 5160)
Assembly 22, 24, and 25
Pages 44 46,47 and 48

Power Cords
Assembly 26
Page 50

Mate: Miscelfaneous Hardware and wrap plugs are listed on page 53.

i mis {I'C, XT, Pariable PC)

. .
Assembly 3. System Uit - Exterior

(5155)

ASH - PART UHITS DESCRIRTION
THDEY NIMBER
3 - REGHLTH Cover Assenhly
-1 « Lover
-2 = Handlge Assembly ,
-3 A654HL13 t - Fangl Assembly '
- NS | 25chbLbp 1 « Panal Asnembly Kit
»+ Panel Assembly [Rear Access?
+s+ Fanel Reatainer Xit
- NS} BAS5LY43S I * J« Cover and Handle Hardware ¥i1
. ’ «s Foam Pad .
es Uasher, Friction {Qty 2!
<« Mut, Stud (Qrv 23
. ee Screw, Shoulder Mh fQty 2}
- NS | BOSABLS R -« IBH Labet
- RS | BoShhIBY Carrying Case
- HS§ 1 Power Cord (See Fower Cord Paritle
+
}..L
.l.A
wi
Parts (I"C, XT, "ot POy 9



Bl

. Clikll%j"ﬁ. Eﬁ"Stijtii l)i}il - Iiii(}ri(}r Systein Uit - beeresr (518090

(5150) ' [Tasi - [ eael | umis BESCRIPTIGH
- IHDEX | HUMBER

6 - 8529254 1 Systlem Board GLEB-250KE CPU
{Pupulated to 128%)
- HS [ Bs2921 AR . BUKB Hemory Hodule
-2 852931h3 i Speaker and Cable
- 31 | BeShAIGY 1 {able Racewny
- & | 84544327 1 (able, Keybaard, Intaernal Syctem
B -5 1 Power Cord {See Power (nrd Pacre List)
. - b | 8AS5h417 \ Power Supply
"- ‘ {Inclurdes Fan and tntnematinn Lahel}
e ;! - HS | BASLhYLA 1 « Fan, Power Supply
G -7 ' 3ee Intprnal Dprians and Adapters
. - B [ 8RGhH4IG H Shietd . :
H -9 RASUL g 1 Display Asseowbiy &
i 828597¢ R - High Voltage Trantformer
i 8785976 r . Yoke I
- 10} BRShbS 1 Shield, Kavboard, Intarnal Svstem
- L) Az8s597y 4 Brightress/Tantrast Assambly
- 17§ 865LL2) 1 Diskette Ground Bracket
- N5 [ BASkUh 1 Display As<omhly Hardware KiT
. + Knob, Brighiness
o ' +« Knob, Contrast
! - N5 ] BGSLATR 1 Front Pancl Hardware Kit

. Fool Assembly {fry 2)

« Panel, Bumper

« Screw, Plastite {Qty 2)

- Fanel, Keyhoard Connector

« Blank Insert, Diskette Crive

« Screw, artach Shroud K-4 {91y K)

« Strip, Wear, Front Pakal (Qr, 2)
« Screw, Contrals to Panel (Qry 2}

- NS | Bh5hLL2 1 Sysiem Hardware Kit

« System Board Supports (Qiy 6)

» SCrows, Skt. Head 1.Smm x A (Quy 14

« Bumper, Card {Qty 3)

- Screw, Plastive B-18 (nvy A}

- HMounting Strews, Diskatra (fry L)

Attachment Card, Blank inzarg °

Glide, Chassis (Qry 2)

Bracket, System Board Grourd

Spacer, Diskatte Drive {Qry 13}

Screw, Special Bristnl (Qty 7)

.

.

Math Coprocessor

RTEL

C Paete " ey YL .
HY  Parts (I‘(.- XT, Portable 1PC) Parts (PC, XT, Portable PCY 15




16 Parts (PC, XT, Portahle PC)

-
P

Assembly 7. Full High Diskette Drive

Type 1

N

Disketie Drive - Type 1

Usc onby in drives that have an Ay BLar pothing in front of the
seria] number, The scrial number is visible front the

Lo of the

drive. .
ASH - | PART UNITS DESCRIPTION

INDEX | nuMgER .

7 - B529163 Diskeite Drive Assembly, Single-Sidad
- 8529200 Diskeite Briwve Assembly, DOubla-Sided
-1 | 8529226 1 . Logic Board with Shield
<72 .L85z921v7 1 « Cona tever As<embly

H «a {rne Lavar Arm
: « Lon= fnzprbly
" wse Mounting Clips
..: «s Lateh ﬂgscmbl'_l
-3 | 8529226 m « Tracy 0 Switek
-4 8529260 R « Track 0 Stop
g 8629265 R . 556 lpper frm H
- 6 | B529254 ¥ - Serua Baard
-t ) Bg2264E 1] . Hodate SSR7140KE \
-7 | &smzia] R . Modgle B5R/2201B :
- B | 8529161 i . Guide, Right
- 8579293 1 « Frant Panel - ]
- 10 ] 9529758 1 « LED Assembly i
- 11} 8523225 I « Write Protect Switch
- 12| B5214257 K + lndax Asgomwblv
- 134 8529102 1 v Guide, left
f
(™Y Y .
|
\ |




(bﬁ‘ 004

l Go to Step 006 in this MAP.

§4a5
Go to.Step 034 in this MAP.

006
(From Step 004 in this MAP)
.DID YOU RECEIVE A 16X ERRQR?

Yes No : ’
N .
067 . T
Go to Step 01 in this MAP. :
008
DID YOU RECEIVE A 161 ERROR?
Yes No
|
0e9
Go to Step 0106 in this MAT.
010

Go o "MAP 0100: System Roard Start.”

011
{(From Step 007 in this MAP)
C DD THE MESSAGE (RESUME = "F1'" KEY) APPEAR ON
THE SCREEN?
Yes  No .
|
(1} 94
Go to Step 073 in this MAP: -

013.
- Make a note of any crror messages on the screen.
- Press the FI key to continuc. . . ..

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

I

{(Step 014 continues)

0000-2  Start (AT)

73 Qk)

tFrom Step 12 00 this M)
Find your crvor in the Tollowing firure and take the action
indicated.

Nate: -If an error message and incorrect sndio response’
occur, take the action indicated far the error pessgee.

POST Ermor: Action:
No Baep ang:
Blank Display.......... e e e MAE NO20 Powar 2134
CBlinking Cursor ... L L0 L0 MAR 0020 Power i
Uarendahle Oisplay. ... . . ... ... .. Map ON2n0 Pownr 3190
Machine Funclicning Pronerdy ., .. .. *A;ap 28 Powar Sig-t
IXX Error. oo . IAP QNG Gysiam Rnard Gin
tlongand 1 ShotBeen ... .. ... ... .. Feolase Svstem Onaed
Tlorgand 2Short Beeps ... ... .. ... Golo SISE 0T in smes $AAT
Tlongand 3SkoriBeeps ... ... ......... .. Golg Stap TS in v 5 raar

2 Short Beepz and:

Glank or Unreadable Display. ... et Gele Bep 0TS in thig rrar
Distorted Displaymage . ........... .. Gota Steg 078 i g AL
CONXXEOr L e MAF Q107 Sygtom Boagert Sra-

XIOCCXXX XXAX 201 Ercpr S MAF Q200 Mamer: Qan

BOXEeror... L s MAP Q300 Kavhoaed Siadt

XX20X Error, ... .. <. MAP Q300 Kaybhoara

GOt Error. ., . e L MAP O8GO; Disbotta ©

VPXX Errer oo e RGP T

SOXX Cavar ..., . e e, L RIAP N0 PO Mot mrk

XX Error o I MAP 310G Al PC Matanrk

CROOQ ROM Error ... ..., .. PP, Replana Fooed Dt Drove Adante.

2 RO CCOOnD ... CMAP 200N PC Matandd

BOM Error oo ... Replara System Bogra

10 ROM YU XXX (0O Adaptar Failural, .. 8AP 0020 Pawar Srane
ContinuousBeep .. ............ .. ... . ...  MAP D020 Pawar RigA
Repealing Short Beeps ... ... ... . .. MAF Q020 Pownr Sran
Any Eirars Mot Shown Above ., .. .. ... .. Go to Siep MR in thiz Al

Figare 2. POST Ervors

i
oo
[E™]

Srart (AT MM



074

{FFrom Steps 032, 015 and 056 in this MAP).

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

Symptom: Action:
tngonect Memory Size

Displayed During the POST_ ., ... P, MAP 0200: Memory Start
lﬁsplay Problems:

2 Ineorrect COoOrs L. et .v...Goto Step 075 in'this MAP
sNoHighidnlensity. ... .. ..ol Go to Step 075 in this MAP
Missing. Broken, or Incorrect Chafaclers ..Go to Step 075 in this MAP
Biank Display (Darky ..o, Go to Step 075 in this MAP
Btank Display (Qeight)..._..._........... ... Go to Step 075 in this MAP
Distoted Image ... ... ... ... .. ..., Golo S1ep 075 in this MAP
Unreadable Display. . ... e Go 1o Slep 075 in this MAP
Other Display Probilems _.......... ... ..., Go o Step 075 in this MAF

Flashing CursorOnby. ... ... .. ... ... ......... Go to Slep 078 in this MAP
BASIC Screen Appears . _............. N MAP 06a0: Diskelte Drive Slart
Loads Program from Fixed Disk . ........... ..... MAP 0600: Diskette Drive Start

Loads Program from Remote S!a-lion e MAP OB0OD: Diskette Drive Start

Disketie Boo!l Failere .. ... e MAP 0600: Diskelle Drive Stan
PARITY CHECK....... [N R e MAP 0200: Memory Start
Keyboard Problem . ... ... .. ... ... MAP Q300: Keyboard S1an
Cannol Finish Diagnostic Tesls ................. MAP 0020: Power Start

Printer Problems. . ............. e e Reter to the Sarvice

Manual for the Printer.

Network Problems ... ......o.oooiieoen ... Refer to the Service
. tdanual lor the Netwark,

Figure ).  Failure Symptoms

Onn-1.4 Staet (AT

075

{From Steps 073 and 074 in this MAT)
1S AN ENHANCED GRAPHICS ADAPTER INSTALLED?
Yes No
|
476
Refer to the MAP for the faiting display 'uhplcr
077 B
Go to "MAP 2400: Enhanced Graphics Ad.mur

078

{IFrom Stcp 074 in this MAP)

IS A MATH COPROCESSOR INSTALLED? ,

Yes Tn
079 : '
Go to "MAP 0600 Disketre Drive Start.”

a80 _
- Power off the system, '
- Remove the math coprocessor from the system board.
- Power on the system.

DID THE FATLING SYMPTOM REM;\IN" i
Yes Neo .
l ' N
081
Replace the math coprocessor.

0R2

Drive Start.”

Reinstall lhe math coprocesmr then po 1o “"MAP 0600: Disketic

Ktart (AT)

T

»
£

(N1 5



083

{(From Step 073 in this MAP)

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

Note: I you are unable to find the MAP that
corresponds to your error code. you have an I1BM device
with its own service manual or a device not supported by

IBM diagnastic tests. .‘ _ ‘ — . Jumpers and Switch Settings

T

Place the hard-tah page labeled " Jumpers and Switch Settings”
in place of this page, then diccard this page.

1T

MOD-16 Start (AT




JUMPERS AND SWITCH SETTINGS

System Se'lup

................................... 3
Option Compatibility .. ...........conn-. IO .
BIOS ROM kdentification ... .. o i w5
Terminating Resistors and Switches . ............. ... 6
DISKEUE DFVE «« v oeiiieia e iae e ... 6
Fixed Disk DFAVE oo oi e iiiianaeaianenaioaen T
Power Supply Voliage Selector Switch ... 8
Using the Switch Charts ... 9
System-Board Display Switeh ... i 10
Memory Expansion Oplions ... iiiiiioen I
Base Memory ... ..o i e 11
Cxpansion Mcmory ........ e e 1
Cluster Adapler .o e e e 12
Station Address ... ... e e 12
Remote Initial Program Load .. ...t 14
CAdapterNumber Lol 14
Enhanced Graphics Adapter (EGA) ... .0 15
PC Network ADapler . ... v 17
Serial/Parallel Adapter ..o i ... 18
- Binary Synchronous Communications (BSC) Adapter ... 19
Data Acquisition and Control (DAC) Adapter ......... 20
CAnalog Quiput Range oL 20
S Analop Input Range ... 21
CAdapter Numbor oL 2t
Interrupt Reguest (FRQ) Level ..ot 22
General Purpasc Interface Bus (GPIB) Adapter ... 23
Adapter Number ... oo 23
Imerrupt Request (IRQ)Y Level ..o ool 24
Interrupt Acknowledpe (INT ACK) Level . ........ 25-
Direct-Memory Access (DMA) Chaanel ... ... ... 25
Professional Graphics Controller .. ... vvrvines. 26
Voice Communications Adapler .. ... . i oniaan 27

Seitches {AT) |

7

i

System Setup

The Setup program is on the Advanced Dingnostics disketice!
need to know what options are installed in the system unit to

the Sctup program. .

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

2. Determine the 1ype of drives instalied.

Yaou
run

«  Fixed Disk Drive: An identification label s on the front of

the drive.

«  Diskette Drive: The beze! of a double-sided (MOK)
diskette drive has an asterisk: the bezel of a
{ 1.2M) diskette drive is not marked.

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

Nate:  If you reccive an error cade. troubleshont any
error indications other than 16X first, If the only error
code you reecive is 16X, and you cannot correct the Setn
program using the m:truc'lnns aon the fﬂllm\m' page. go
YIMATP 0000: Sldrl (AT)

Switches (AT

high-capacity

l

|

ol
|

)3
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System Sctup

. Insert the Advanced Diagnostics diskette into diskette

drive A,

2. Power on the system.

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

set. i
i .

The Setup program will prompt you {or the {oilowing

information:

Time

Date

Diskette Drives
Fixed Disk Drives
Memory

Display

4 Switches {AT)

- Sct or change the time.

Set ar change the date.

Sclect the number and type thigh
capacity or double sided) installed.

Select the number and type of drives
installed. : :

Sclect the amount of base and
cxpansion memory installed.

Set the primary display il two display
adapters arc installed. Seclect the mode
{40 or 80 column) il a color display is
instatled.

Option Compatibility

Certain option adapters conllict with cach other when used in the
same system. The following adapters should not be installed
logether in the system unit:

« Synchronous Data Link Control (SDLC) Adapter

«  Alternate Binary Synchronous Communications (AL BSE)Y
Adapter. e

BIOS ROM Identification

Fo determine the date of the BIOS ROM module,.run the
following BASIC program. Type the program cxactly as shown,

10 DEF SEG=£HFO00

20 FOR X=g¢HFFF5 TO &HFFFF

10 PRINT CHRS$(PEEK{X)):

hO NEXT . o
RUN

The date that is disptayed is the date of your BIOS ROM module.

[a®)
<

Switches (AT)Y S
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Terminating Resistors and Switches

Diskette Drive

A dlskcm, drive may have a terminating ru,v;lor or lerminating

swilch. i

« Terminating Resistor - A lerminating resistor must be installed
in-diskettc drive A. Diskette drive B shoiild not-have a
terminating resistor installed.

»  Terminating Switch - 1T a diskette drive is equipped with a

terminating switch istead of the lerminating resistor, sct all
switches on disketic drive A Lo the On position. Set ail
swilches on diskette drive B to the Off position.

‘Note:  The terminating resistor may appear in a different
location on the drive. 1 so, an identifying, hbcl will be
'\(I'Icllt.d 10 the terminating ruﬂt.(or

anttedri £ 2770

Fixed Disk Drive

« The lcrmm.l(ml_ resis
drive C.

«  Ina system unit with two lixed disk drives. remove the
from lixed disk drive 1.

terminating resistor

Note:  The werminating resistor may appear in a differen

tocating on the drive.

attached to the terminating resistor,

Térmiﬂating
Resistor

stor must be installed on Tixed disk

;

If so, an r(icm:f\'mL label will he

s W oy _1
W

P —— LR

[N

S

i

e et red

_”j T

1
ot 1
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Power Supply Voitage Selector Switch : Using the Switch Charts

Th_c voltage selector switch is located at-the rear of the system . -The following legend applics Lo the charts in this section.
unit power supply. It must be set Tor the voltage present at the
electrical outiet.

\ Symbol Mesning
i Switch Position | Voltage Range S ) K
_ . h Not Used by this Application® ’
., 115 Vac | 109 t0125 Vag . N :
: 230 vac 209 to 240 Vac ) : 1 On/Closed Position of 3 Swilgh
4 l i CHOnen Pasition of 3 Switch
NA . Mot Altowed Or Mat Apnlicable

Nofe:  For some options, the customer must supply
infarmation for correct setting of jumpers or switches,

To set a rocker switch, press the rocker down to the desired
position: (o set a slide switch, stide the lug of the switch to the

@ desired position. :
- E_; o

[}
Y '

Balipoint

Slide
Switch

or

Rocker
Switch

T

T

~f
(L W]

s

?H‘itc.hcs (AT} o~ . Switchy 1:)/_‘?



System-Board Display Switch

IT your primary display adapter is a-

= Monochrome Display and Prinier

switch to the rear of the system.

the systeny,

o
Monochrome Oisplay

Switch

System Board

I Switches (A L}

i ﬂq?{f_\

LPELLF =

Primary Display

Adapter - Set the display

= Coler (Ilsp!ﬁ\' df[dpl(‘l’ - Set the displav switch 1o the front of

Color Display

Primary D|sp!ay'
Switch

T

)

t



DIAGNOSTIC MAPs

MAP 0020: Power Start ...l 0n20-1
- ; MAP 0020: Power (PC) ... .. e O020-1
' I MAP 0020: Power (AT) ... ... an D201
f 0 MAP 0100: System Board Start ... ... O100-1
DIAGNOSTEC MAPs o L MAP Gi00: System Board (1C) ... ..o ... 01001
Jn—.,,,, — : MAP 010 Svstem Roard (AT) ... . ... O 100-}
I ' MAP 0200: Memory Start ... . n200-1
o ety MAP 0200: Memewy (PC) 0oL . 0200
MAPDP 0200: Memaory (XT)Y o .ot (20N
MAP 0200: PC Family Expansion Memory ... 0200-]
j MAD 0200: Memory (AT) ............. L. 0200
; MATD 0300: Kevboard Start ... ... ... ... (1200-]
MATD 0300: Keyboard (PCY ... oo oL n3en-|
MAP 030(): Keyboard (AT} ... ... .. ... .... 0301
MADP (0400 Manochrome Display and Printer '
Adapter oL 0400)-1
MATP 0500: Color/Graphics Monitor Adapter .. 0500-]
@ MAP O600: Diskette Drive Start .. ... ... ... O6HO-1
MADP On00: Full-High Diskette Drive ... ... O600-
Y MAP OO00: Diskette Drive (Partable PCYy ... 0nHHN0-]
MAF 0000: Thskette Drive {ATY .. ... ... 0ani)-1
MADP 0700: Math Copragessor ... o ... ... 0700-1
MAP 0000 Parallel Porl Start ..o 09010-1
. ) MAP O900: Printer Adapter . ............... 0200-1
Place the hard-tab page laheled "DIAGNOSTIC MAPs" in ‘ MAP 0900: Scrial/Paralle) Adapter - Parallel
place of this page, then discard this page. Port ............ [, e 0900-4
: MAP 1000: Alternate Scrial/Parallel Adapter -
Paralict Port .. . 1000-1
. MADP 1100: Serial Port Start ... L. 11001
MAP 1100: Asynchronous Communications g
Adapler ... e 1100-1
MAP 1100: Serial/Parallel Adapter - Serial Port 1100-1
MAP 1200: Allernate Scrial Port Start ... .. .. 1200-1
MAP 1200: Alternale Asynchronous
Communications Adapter .. ... ... ..... 1200-1
. MAP 1200: Alternate Serial/Paratlel Adapter -
Serial Port L. ... L 12001
MAP 1300: Game Control Adapler .. ........ |3}f_19-t
(WS
<

Diagnostic MAP- 7001

'



MAP 1400: Graphics Printer ... ... ... ..., :

MAP 1500: Synchronous Data Link Conirol

(SDLC) Communications Adapter ... ... . ...
MAP 1700: Fixed Disk Drive Start .. ... ......
MAP 1700: Fixed Disk Drive (PCY . .........
MAP 1700 Fixed Disk Drive (AT) ... ... ...

MAP ]800: Expansion Unit
MAP 2000: Binary Synchronous

1 S(lfl-!
1700-
1700-)
1700-]
1800-1

Communications (BSC} Adapter ... ... 200101
MAP 2100: Alternate Binary Synchronous.
Communications (Al BSC) Adapter .. .. ... 2100-1
MAP 2200: Cluster Adapter ... ... ... ... 2200-1
MATP 2400: Enhanced Graphics Adapier .. ... 2a00-4] .
MAP 2900: Color Printer.. .. ..., ...... 20060y
MAP 3000: PC Network Adapter ... ... ..., 2000-1
MAP 3100 Alternate PC Newrwork Adapter . 30
MAP 3300: Compact Printer . _................3300-]
MAP 3600: iBM General Purposc Interface Bus
(GPIB)Y Adapter ... ... .. .. .. 3600-1
MAP 3%00: IBM Data Acquisition and Cnnlml
COAdAPICt e 3R00-1
MAP 3900: IBM Professional Griphics
CoCantraller L laan-|
MATDP 7100: Voice Cummumcallon‘: Ad'lpu.r Lo TH0A
Supplemceatal MAPS: '

0600-2  Diagnostic MADPs

— . e—



MAP 0020: Power Start

Symptom Explanation Conditions That Could Cause This
Syvmptotm

You have entered this |« “The power supply is failing.
MAP hécause vou « A diskete drive is failing.
were unable 10 = A fixed disk drive is Tailing,
compete the POST, « An option adapter is failing.
you have heen «  The system board is [ailing.
directed here from «  The mala coprocessor is failing,
another MAP, or you - The speaker is failing,
suspect a powcer,
problem.

001

Find your system type in the Tollowinp figure and go 1o the MAP

indicated.

System Type

AMap

Portabla PG, ... .. e

Personatl Computer.. ... .. MAR 0020 Power {PC)

Personal Computer XT . ... ... ....

Parsonal Compuler AT ... .., ..

.. MAP 0020: Power (POY

.. MAP 0020: Powar 67C)

. MAP 0020: Power {AT)

Figure 1. System Ideatilication

Powor Siart

0Do20-,

p—t

MAP 0020: Power (PC)

Symptom Explanation

Conditions That Could Cause This
Symptom

You have ontered this
MAP because vou ¢
were unable to
complete the POST,
you have been,
dirccted here from
anather MAP_or you
suspect a power
prablem.

The power supply is Taating.

A diskette drive s failing,
Addixed disk drive is failing,

An option adapter s failing.
The svstem board is failing.
The math coprovessor is failing,
The speaker is Giling.

om
- Power off the system.

- Unplug the power card of the system unit (and expansion it
if attached) from the electrical outlet,

- Disconncel the keyhoard and any external devices, except the
primary dispfay {and cxpansion unit if attached) Trom the

svstem unit.

- Plug the power cord of the svstem unit {and expansion unit, if
altached) ot the efectrical outlet.

- Power on the system.

Nofc:

A 3014 error may occur if you disconnected the

keyboard. Disrepard this errar,

DID THE SYMPTOM REMATIN?

Yes No

|
002
CAUTION

.. atime.

{Step 002 continucs)

Pawer off the system befare connecting anv device.

- Connccet the external devives to the svstem unit, one

T

~
()

ey

Power 2



~ 77 {continued) :
Power on the system after connecting each device.

Repair or replace the device that causes the failure to
return,

0603
.~ Powcer off the system.
- Connect the keyboard to the system unit.

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

007

005 {(continued) E
DO YOU HAVE 2.4 TO 5.2 YDC BETWEEN PINS 1'AND §°
Yes No : - 1.

| .

006

Go to Step 012 in this MAP.

- Check the system board power connectors for the'correct

_ _ . - voltages (Figure 2).
- Power on the system unit; do not power on the expansion unit. -

Nofeé:  An 1801 error code may appear if you

- Voltage (Vdc)

Pins
disconnected an expansion unit. Disregard the error Minimum WMaximum —Lead +Llesd :
and continue with the POST. + 48 + 5.2 5 10 ‘
+ 45 + 54 9 6
. 115 +126 7 3 !
- DID THE SYMPTOM REMAIN? +1048 +12.9 4 8
Yes No o }
, . .. Figure 2. System Board Voltages
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
(grqund) at the system board power connector (Figure ).

5
2
3
4

1] 5
[}
T

3
9

Figure 1. System Board Power Connector

o
0020-2 Fowé, 2C)

- Check the diskette drive and fixed disk drive powe:‘f'
connectors {or the correct voltages (Figure 3).

Voitage (Vdc) Pins
Minimum  Maximum —lead <+Lead
+ 48 + 52 2 4 ;
+118 +12.6 3 1 |
Locating Rib ‘.
|
1 42 3 4

o

Figure 3. Diskette and Fixed Disk Drive Power Connectors '

ARE ALL YOLTAGES CORRECT?

Yes No
I
008
(Step 008 continues)
P b
i Cas

Power (P(%')' o020



008 (coffl ued)
Replac  “c power supply.
\

009
- Power off the system.

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

DOES THE SPEAKER HAVE CONTINU[TY"
Yes No :

|

010
Replace the speaker.

o1t -
Reconnect the spcaker then go to Step 016 in this MAP.

o012
(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 or the drives.
- Power on the system.

DID THE SYMPTOM REMAIN"
Yes No .

-
013 ‘
‘Replace the failing drive.

014 . . S
- Repeat this procedure for any remaining drives. -

DID THE SYMPTOM REMAIN?
Yes No

|
015
Replace the failing drive. ..

(Step 016 continues)

0020-4 & (PC)

016 ' Y
(From Step 011 in this MAP) ‘
IS A MATH COPROCESSOR INSTALLED IN TH {STEM

UNIT?

Yes No
|
ot7

Go to élep 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

l

019
Replace the math coproce‘:sor and the 8088 proce“or

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

021

(From Steps 017 and 020 in this MAP)

An adapter may be failing. Perform the [ollowing 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 need to -
be reset to match the system confliguration.

(Slep 021 continues)

b
Ny

j 2%
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021 (conl ) ' : | 027 (conlmued) ‘ -
DID THE S‘VMP’TOM REMAIN? .° . ; : DID YOU RECEIVE ONE LONG AND TWO SHORT; BEFPS?
Yes No : ‘ " Yes No

I A : |

022 RETEE R . o 028

Replace the last adapter rcmoved. - Go to Step 033 in this MAP.
023 - L 029
- Power of f lhe system. : oo * Replace the Enhanced Graphics Adapter. Set the system hoard

., -, Remove the diskette drive adaptcr from the systcm board. - T swilches back.to their orugmal settings. :

* " -7 Power on the system, D . ' !
_Note: - Removal of the dlskette drive adapter may P . 030 SRR I
resultin a 601 error code. Disregard the error and . . : (Frgm\f;fgf?zlg:]s;?::rﬁw) : l

‘ oo ; - 0
| continue with the POST. ‘ . . g "~ -. Remdve the primary display adapter from the system board.
DID THE SYMPT_OM REMAIN? _ T ‘ T - Power on the system. :
- Yes T“ e e o N  DID YOU RECEIVE ONE LONG AND TWO SHORT B_EEPS?’
D024 e e B o o Yes To L .
: Replace the’ dtqkeltc drive adapter o _ . 40 ' 031 , ;
025 : - R "~ Go to Step 033 in this MAP. -
IS THE PRIMARY DISPLAY ADAP’TER AN ENHANCED ' " ~ ‘ _ S
GRAPHICS ADAPTER? . 032 ; i dapt I
Yes No . S S : . - Replace the primary display adapter. .
026 - o : . R 033 o !
Go to Step 030 in this MAP.. L o . N (From Steps 028 and 031 in this MAP)
. . e ' : -~ Check for a voltage of 2.4 to 5.2 Vdc between pins [ and S
027 S ' 3 ' . S .(ground) at the system board power connector (Flgure 4 on
- Power off the system.. Yoo ' ' page 0020-8).
= Remove the Enhanced Graphics Adapter from the system o
board.
- Set switches 5 and 6 of Switch Block 1 on the syslem board _ L ' : '1
- for color display operation. Set switch 5 to the Off position ' L o
and 6 to the On position. , : . » : :
- Power on the system. ~ -+ - - " R .
(Step 027 continues)
.
L2
| - 1 ‘J ;—‘
", /_!_‘~ Vs e




I‘igure 4 - System Board Powoer Cnnncctﬁrs

DO YOU HAVE 2 4TOS. 2 VDC BETWEEN PINS I AND 5" '

Yes No

034 : :
Go lo Step 036 in thn MAP

035 .
Replace the system board.

036

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

- t[))mc(()lnnect the power supply conneclors from the system
oar

Ensucli'e all option adapters have been removed from the system
- Doar

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

7020-8 P \(PC)

Pins Minimum f\
~Lead +lLead | Resistance :
5 3 17 Ohms
3] 4 17 Ohms
7 g 17 Ohms
B 10 0.8 Ohms
8 1 0.8 Ohms
8 12 0.8 Ohms

| Figure 5. 'Syslem Board Resistance

ARE ANY RESISTANCE VALUES BELOW THE MINIMUM
INDICATED?
Yes No

|

037

Replace the power supply.

038
Replace the system board.

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

Note: An 1801 error may occur. quregard the error -
and continuc with the POST.

(Step 039 continues)

9ET

o=

Powe 7y 002
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“019 (comu
DID THE ADVANCED DIAGNOSTIC MENU APPEAR"
Yes No

040
‘Go to Step 043 i |n lhls MAP

lO“ﬂ
) Run the Expanﬂon Opuon tests. Use thc (RUN TESTS ONE
TIME) oplion.

'DID YOU RECEIVE AN 1820 ERROR CODE?

Yes  No ’
N I 2
< 042 -

Replace the cxtendcr card.

» 043
(From Slep 040 in this MAP)
An adapter-may be failing. Pcrform the followmg
.. =. Power off the system.
- -+ Remove one option adapter (cxccpt the receiver card) from
" the expansion board.
- Power on the system. | ‘
* - "Repeat the above steps until you find the fallmg adaptcr or afl
oplion adaplers have been removed.

DID THE SYMPTOM REMAIN?
‘Yes- No :

|

044

Replace the last adapler rcmovcd

045 :

- Power off the system. .

- Replace the receiver card.
- Pou 'er on the system.

DID THE SYMPTOM REMAIN?
Yes No

|

(Step 046 continues)

F

0020-10 Power {PC)

Notes:.

0620- 12  Power (PQO)

— = e
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LET



. © Yo .ve successfully completed the Advanced Diagnostic

log. If you nced mslrucuons refer to the Rcfercnce
manual. :

047 s e
Replace the expansion card. -

Lests. 1M you suspect an intermittent problem, start an error |}

ot . Power (PC) 0020-11

IVIAK UuLU. Fower (Al - '

.| 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 failing.
complete the POST, «+ An option adapier is failing.
you have been » The system board is failing.
directed here from = The math coprocessor is failing.

another MAP, or you “a The speaker is failing.
suspect a power o
problem.

001

. . ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR
- MESSAGE?
: Yes No

e
002 : '
Go to Step 004 in this MAP, f

003 | '
" Goto Step 017 in thls MAP.

004

_ (From Step 002 in this MAP)

‘Power off the system. ,
- Unplug the system unit power cord from the clcclncal outlet,

- Verify the 115/230 Vac selector switch is set for the correct
voltage,

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

from the system unit.

"= Plug the system urit power cord into the electrical outlet,

- . Power on the system.

(Slép 004 continues)

RET

Powe T) 002
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" 904 (contmucd) L

“DID THE SV**PTOM REMAIN? = >0 o/t o

Yes No- _ . .
CAUTION .

o Powcr of [ the system bcl'ore connectmg any dence '
LR . 3

. ; ‘a time,'until the symptom returns.
=y Repa1r or replace the device causing the fallure

do6 L L
"= Power of [ the system. .

“ Remove the system unit cover. =~ "~
.- Reseat the power connectors. -
_"Power on theisystem.

(ground) at power supply connector P8

Lo 1
= I !
3
P8 2
5
\8
(1
. 2
. 3
R 4
System g
Board

Connactors
, Fq,;ure”l '-Syslém'iloard Power Supply Coﬁnector -

DO YOU HAVE 2.4TO 5.2 VDCBETWEEN PINS 1 AND 5?7 .

R Connecl the external devices to the system unit;one.at ..

= Check for a voltage of 2.4 10 5.2 Vdc bclween pms l and 5

‘No

‘(es
)

: "(Slcp 007 coniinu'es)

1020-2  Pow }

w, e

-007 _
Go to Step 013'in this MAP.

008 T - - .

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

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

- Note:. If nofixed disk drives are installed in the |
. system, a power supply load resistor is required for
. normat operation of the.power supply.. It may be
.+ attached to either connector P1Q or P1 1.

LA

.- Voltage (Vdc) " Pins ;
Minimum  Maxlmum —Lead +Lead E
+ 4.8 "+ 52 P8-5 P9-4
+ 45 + 54 P9-3 P8-6
+11.5 4126 - . P91 - PB3
+108 - .0~ +129 ' - -pPB4 PD2
Figure 2. System Board Voltages P .
. . E - - N i
Voltage (Vdc) Pins . .
Minimum  Maximum —lLead +Lead k] !
+ 48 + 52 ) 4 '
+11.5 +12.6 ‘3 1

Locating Rib -

Figure 3 Diskette Drive and Fixed Disk Drive Voltages

ARE ALL VOLTAGES CORRE(,T ?

Yes No
l —'..'-';”" ’ R :
009 ; o -
Replace the power supply.

(Step 010 continues)

GET

~19020-3

Power /




010 .
Powcr ol'f tr\ystcm
,Sel the me > the Ohms X 1 scale. .
.- Disconnect ...c speaker cable from the system board
-. Check the conlmuny of the speaker.

DOES THE SPEAKFR HAVE CONTINUITY"

Yes No
KT
Replace the speaker
%
S - Reconncct the epeaker , s

_‘Go to S{cp 013 in this MAP..

- 013 . - . . -
(From Steps 007 0!2 and 0[5 in this MAP)

~ You may have a failing dlSkCllC drive or fixed disk dnve Perform
~-the following:

- - Power off the system.

. ~ Remove the power connector f rom one of the dnves
. - Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

B
014 o
Replace the failing drive. -

015 . i R
- -Reinstall the connector you removed in Step 013 in this MAP.
- Perform the same procedure for any remaining drives.

DID THE SYMPTOM REMAIN?
.Yes No '
-
016

ReplaceAthe failing drive. o

(Step 017 continues) _

0020-4 Pf' " (AT)

L

017 Y

(From Step 003 in this MAP) - s .

You may have a failing adapter. Perform the ronm

- Power off the system.

-t Remove one option adapter from the system board. Do not
remove the Fixed Disk and Diskette Drive Adapler or the
primary display adapter. b

- Power on the system.

- Repeat this procedure until you fmd the failing adapter or ali
option adapters (except the Fixed Disk and Diskette Drive
‘Adapter and primary display adapter) have been removcd

DID THE SYMPTOM REMA!N"

Yes No 38
|
018 _ .
Replace the last adapter removed.

019 , ‘
You may have a fallmg math COpProcessor.

IS A MATH COPROCESSOR lNSTALLED IN THE SYSTEM?
Yes No. : .

| | S |

. 020 '
‘Go to Step 023 in'this MAP.

021

- Power off the system.

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

" DID THE SYMPTOM REMAIN?
- Yes No

‘ 022
Replace the math coprocessor If this does not correct the
problem, replace the sysicm board.

023

(From Step 020 in thls MAP) _

(Step 023 continues) : -
-

Powe T 0020-5



" 023 (continued)
2 Power  he syslem
=  Remo. ¢ Fixed Disk and Diskette Dnve Adapter from the
" syslem board. ‘
- Power on the system. ’ '
:.Removal of the Fixed Disk and Diskette Dnve Adapter results in
. a 601 error code, dlsrcgard this error.

'.DIDTHESYMPTOMREMAIN" o
-Yes No' : : I

024 Elera Lro0 '
Replace the leed Dmk and Diskette Dnve Adapter lf that

05 E
Ce Powcr off the qyﬂtem

' f-__"'-'. Remove the primary display adapter from the system board
. Poweron the system.

| _“:Removal of the primary display adapter results in one long and
. two short bcup'; durlng the POST.

“;EDID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS?
ch No : .
026

Go to. Step 028 in this MAP

; 027 :
B Replace the. pnmary dlsplay adapter If that does not correct the
problem replace the system board.

028 ;. . .
(From Slep 026 in this MAP)
.~ Power off the system.
- Wait 10 seconds.
- Power on the system.
- - Check for a voltage of 2.4 t0 5.2 Vdc between pins1and 5
- (ground) at power supply connector-P8.

~

0020-6 Po AT)

: f“does not correct thc prohlem replace the system board i '

replace the power supply.

-

DABWNLDADWN -

B o
i

7y

= :
1 == 1
. f:'_ |
= |
|
System . !
Board » O 8

Connectors ’ L
Figure 4. . System Board Power Supply Connéctor

DO YOU HAVE 24 TO 5.2 VDC BETWEEN PINS | AND 5?
Yes No
029
Replace the power supply: lf that does not correct lhc
problem, reptace the system board. P

030
Replace the system board. If that does not correct the problem

TVT

o
Power ...} | 0020-7




SMAP 6100: System Board Start

Symptom Explanation Conditions That Coutd Cause This
Symptom

M .. - B e LS T

MAP 0100: System Board (PC)

.| Youhave entered this |« The system board is failing.

_ [ MAP because you

| were unable to’ -

- | compléte the POST,
| or you reccived'a
1XX crror message.

g,
“

;o

- indicated.

System Type i MAP. )
Personal Computer. ..................... tAAP 0100: System Board (FC)
Personal Computer XT ...... I MAP 0100: System Bc;ard {PC)
_Poitable PC P MAPO10}3: System Board (PC)
Persanal Computer AT _................., MAP 0100Q: Syslem Board (AT)

Figure 1. System Fdentification

:;:Fmd your qyﬁcm lvpe in lhe foilowmg, frgurc and go o the MAP -~

System Board Start  0100-1

-Symptom Explanation Conditions That Could Cause This
Sympiom

You have entered this |« The system board is (ailing.
MAP because you ' ‘
were unable to
complete the POST,
or you reccived a

::I XX error message.

[
LS
"

001

- = Power of [ the system.

- Insert the Advanced Diagnostics diskette into drive A,
- Power on the system.

DID THE POST FINISH WITHﬂUT A 1XX ERROR

MESSAGE?
Yes  No

l

002

Replace the system board.

603

- Sclecl 0 {(SYSTEM CHECKOUT).

- Run the Systern Board tests. Use the (RUN TESTS
MULTII’LE TIMES) option,

"DID YOU RECEIVE A I‘(X ERROR MESSAGE?

Yes No

004

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

{Step 005 continues)

You have successfully completed the Advanced Dinpnociic
tests. IF you suspect an intermittent problems. start an errar

YT

System Board (PC)  0100-1

L



065

DID YOU RECEIVE A 199 ERIROR MESSAGE?
Yes No

(06 ;. .
- Replace the system board.

007

dcvru.q o
=

i

I'\.lotej - The 199 crror message indicales you answered
No ™ to the question about the installed devices list.

- Refer to "MAP 0000: Strt (PC)." sind verify (he installed

BLON-  Svstem Board (PC)

g e O EAL Y i

MAP §100: System Foard (AT}

Symptom Explanation Conditions That (nuld (,.mw This
Symptom

You have entered this |« The system hoard s failing‘ i

T- 0 Wait at least 10 seconds.

A as \n

MAP because vou »* The battery is lailing.
were unable to = The keyboard cable is failing;
caomplete the POST, » The keyhoard is Taifing.
ar et queeeped ’ : E
XX L'ITU_f— message. = I
!
001 -

- Power off the system. :
- Insert the Advanced Diagnostics diskette into drive AL

- Power on the system.

DD YOuU RFCEI\'E A 1\\ ERRNR \IF‘:-""- \GE DU “'\‘"i"!“--’!{
POSYT

003
Go to Step 009 in this MAP,

004 )

(From Step 002 in this MAP)
DID THE ADVANCED DIAGNOSTICS MENU APP[‘AR ON
THE SCREEN? .

]
: nn2 :
l Go o Siep ﬂﬂ.l in this MAP. '
|
i
i
j

Yes No
T |
‘ 005 ;
Go to "MAP 0000: Start (AT)." '
006 |
(Slcp 006 continues) ) ’_::
Svstem Board ¢ (1M1




46 (continued)
*ress ) (SYSTEM CHECKOUT).

.. Aunthe System Board tests. Use the (RUN TESTS
MULTIPLE TIMES) option.

DID YOU RECEIVE A XX ERROR?
Yes No

007

‘You have successTully completed the Advanced-Diagnostic
- tests. If you suspect an-itermitient problem, start an error

tog. I you need instructions; refer to the Reference

manual,

g .
Re p].u.c the xyslt m hoard.

J 012
- Run the Sclup program and correct any errors.

009
(From Slcp nm in llm MAP}

Find your crror code in the following figpure and take the action -
indicated.

Error Code : Action

VOB oo .. Go 10 Slep 018 in this MAP.

162. 163. T6d e G to MAP QO00: Starnt.
TI0TI07 Go lo MAP 0020: Power,

151 ¥6Y e Guto S*en 010 it. AP,

102, 103, 104. 166, .

108,109, 121,152 .. ................... Replace the System Board. .

Figure 1.. POST Ervors

010 .

(From Step 009 in this MADP)

This crror message indicates a new or a defective battcry isin the
systen.

(Step 010 continues)

0100-2 S)smm Board (AT)

010 (continucd)
IS A NEW BATTERY INSTALLED IN THE SYSTEM.
Yes No

I
01t
GotoStep 015 in Lhis MAT.

Note: A 161 Battery Defective or New Battery
Instatled messape appears during the POST 1flcr,
battery instalkition or replacement. : '-.__

DID RUNNING THE SETUP PROGRAM CORRECTTIIE
PRORILEM?
Yes No

l

013

Go to Step C15 in this MAP,

014
.You have successlully completed the Advanced Diagnostic tests,
“If you suspect an intérmittent problem, start an crror log. If vou

need instructions; refer to the Reference manual.

015

{From Steps 0L and 013 in this MAP)

- Disconncct the ballery fram the system board and check the
voltage between pins 1 and 4 on the hattery cable connector.

WAS THE VOLTAGE AT LEAST 6.0 VDC?
Yes No

I
T.016

Replace the battery.

" CAUTION
Fire, explosion, and severe burn hazard can be caused by the -
b'mcrv DO NOT recharge, disassemble, heat above 100°C
(212°F), solder directly to the cell, muncrate. or exposc

hattery cell contents tw water. -
3
(Step 017 continues) : [

System Board (ATY  0100-]



G617 i
- Repkice the sysiem board.

018
(From Step 009 in lhls MAP)
= Power off the system. -

.- Disconnect the keyboard Cdbh’: from lhe system unit.
Power on lh(. system. -

: DlD YOu RECE[VEA 105 ERRORLMESSAGE" S

" "Yes No - ‘

- _‘.‘. P

- 019 s ,
; Go to Step 021 in lh:s MAP

' 020 : ;
Replace the w«lcm hmrd

021 -
(From Step 019 in_ lht'i MAP)
- Power off the system. :
-~ Disconnect the keyboard cable from the keyboard, -
- Refer 1o Figure 2 on page 0100-5, and check the keyboard
cable for conlinuily

. Naote: Chcck the continuity of wires 1, 2, 4, and 5
(WIrc 3 is not used).

*

£100-4  System Board {AT)

: thurc 2 Cnnunmn (.11eck

DOES THE KFYBOARD CABLE
Yes No

022

Replace the keyboard cable. .

023
Replace the keyboard assembly.

E HAVF, CONTINUITY?

l_CI‘I

Svstem Board (4 0100-5




VIAP 0200: Memory Start

Symptom Explanation Conditions That Could Cause This

Symptom
You have cntered this |« A memory module is failing.
MAP becausc you + A memory expansion adapler is
were unable to failing.
compiete the POST, . J« The system board is failing.
thc memory size "} «  The Sctup program options are
displayed was ‘ not correctly set. i

incorrect, there was a
memory parity check,
you received an error
message indicating a
memory Tailure, or
you have been
dirccted here from
another MAP.

001 '
Find your system ‘and system board type in the followmg figure
and go to the MADP indicated. _ i

System Type " System Board MAP .
Personal Computer .. ... .. 16/64KB......... ... MAFP 0200: Memory PC
. Personal Computer ., . ... B4J256KB . ... ... Mak 0200: Memaory PC
Porlable PC........ L. 647256 KB ..... P . MAP 0200; Memory XT
Personal‘Compuler Xt ..... 64/256KB ........... MAP G200: Memory XT
F’erso-nal Computer J.\T e AR S MAP 0200: Memory AT

Note: 16/64KB and 64/256K 0 system boards are marked along the
lelt edge of the syslem board.

Fipure™ 1. Sistem 1dentilication

- Memory Start - 0200-1

MAP 0200: Memory (PC)

001

When a memory failure is detected during the POST. a 20I crror
message preceded by a four-character error code (XXXX 201)
may be displayed. This error message lasts about | second before

* being replaced by a Parity Check message.

Watch the display carefully and make a note of the four-ch tr'lclu :

* errar code.

- Power off{ the system. '
- Insert the Advanced Diagnostics dlckeltc into drive A.

* - Power on the system. y

“DID A 201 ERROR OCCUR DURING THF POST?
“ Yes Neo

a
002
-Go to Step 004 in Lhis MAP.

- 603

Go to Step 011 in this MAP,

004

(From Step 002 in this MAP) -

1S THE ADVANCED DIAGNOSTICS MFNU DISPLLAYED?
Yes No : -

I
05
Go to "MAP 0020 Power Start."”

- 006

- Sclect 0 (SYSTEM CHECKOUT).

DOES THE ANiOUNT OF MEMORY DISPLAYED ON THE
INSTALLED DEVICES MENU MATCH THE AMOUNT OF -

- INSTALLED MEMORY?
“Yes No

I
007

{Step 007 continues) -
P
(o p]

Memary (PCY - NOON_|
e -



007 (continucd)
Go to Step Q18 in this MAP,

t}]
(From Step 020 in lh1s MAP)
- Press Y IS THE LIST COQRRECT).
* = Press 0 (RUN TESTS ONE TIME).

. Press 2 (XXX KB Mi‘ MORY)

DID YOU RECEIVEAN ERROR MESSAGF DUR!NG
DIAGNOSTIC TE ST‘\"
Yes  No

l‘IO9

You h'we successTully completed the Advanced Dngnostlc
tests.” 1M you suspeet an intermitient problem, start an-error

i

log. If you nced mslruclmnq rel‘cr 10 the Reference

manual.
010 :
- Note the four-chamclu error code as shown in Figure 1. You
will nced it Tor later steps. ] ,
o ™

TESTING — XXXXE MEMORY
THIS TEST TAKES UP TD TWQ MINUTES
PLEASE STAND BY
XXX:XX
ERROR —
XXXKB MEMORY . XX S
FAILING ABDRESS — SPACE/MODULE XXXX =——

. PRESS ENTER TO CONTINUE

T s

I D

Figure 1. Advanced Diapnostics F.n'or. Me,.\vze-

Continue with Step 011 in this MAP.

00-2 Memary {PC)
} .

fiil
(FFrom Steps 903 and 10Hn s Mad
IS A 16/64KB SYSTEM BOARD [STALLE D7

Yes  No ‘ -
¢12
Go to Step 021 in this MAP.
013 |
IS THE FIRST CHARACTER OF THE ERROR CODF. 02
Yes Na e
| |
0]4 :
Go to "MAP0200: PC Family Emanqmn Mcmnn
015

.. Find the failing bank and module in Figure 2.
Notes:.

1.” The failing bank is identificd by the first two characters of
the crror code.

2. The failing module is identified by the last two characters
of the error code. -

N T A

=]
o

fant 1 Benk 3 Napn 1 -Genl

b=

=]
0

First two characters

1z

- [
01 52 04 54 10 10 40 80 |

of error code)

{

{Last two characters of error code}
Top View of System Board

Fiaure 2. System Board '

(Step 015 continues) _ .

Memary / 020N




015 (continued)
PID YOU FIND THE FAILING MODULE?
Yes No
[
016
Replace the nine modules in the failing bank. I this dnes
not correct the problem, replace the system board.

017
-~ Replace the failing module then go 10 Sle 001 to \.erlfv svstem |
operation.

018
(From Step 007 in this MAP)
- Check the memaory switches on the sv*;t(,m board and anv

installed memory cxpmmon options.

AREL T”L SWIT(,H SETTINGS CORRECT?
Yes Nao

l

019 :

Correct the switch settings. then go to Step 001 o verify

. system apceration. _ .

. ]

020 _

- Press N then Enter,

- Follow the instructions on the screen to correct the memory
size. then go to Slcp 008 in this MAP 1o verily system
opcration.

021

~ {From Step 02 in this MAP)

IS THE FIRST CHARACTER OF THE ERROR CODE N, 1, 2, |
. OR3?

Yes No
|
022
" Go to "MAP 0200 PC Famr!y Expansmn Memory. "
023 . . )
(Step 023 conunucs)
f-—L
o
G

0200-4 Memary (PC)



023 (cummmd) ‘
- Find the f'uhm b ank and mudulc in Figure 3

“Notes:

1. - The failing bank is |dcn1mcd by the first character of 1he
_error code.

2. The faiting module 15 ulcnnﬁcd by the Iasl two churaclers

of the error code.

L

.o [0 oo
FRREITHITITIES
1;[1‘
ol G

P (Last rwo characters of error code)
Top View of Sy':tern Board : -

E

’F'lgurc 1. System Board

DID VOUFIND T HE F:\!LING MODULE?
~Yes No ’;"_‘
024
Replace Lthe: nine nmdulu; in th\, l'alhnL, bank. If this does
not correct the problem, replace the system board.

025 ’
Replace the hrlmg mndulc lhcn bo to Stcp 00! to venry system
operalion.

MAP 0200: Memory (371 ,

* {From Step 002 in this MAP)

Memory (PC)  (200-°

- ISTHE INSTALLED DEVICES LIST CORRECT? .

001 A
- Power off the system. :
- Insert the Advanced Diagnostics diskette into drive A
- Power on the system. »

DID A 20t ERROR OCCUR DURING THE POST?
Yes No :

I
002
Go lo Slep 004 in this MAP.

03
Co to Step 017 in this MAP.

[

004

o

DID THE ADVANCLD DIAGNOSTICS MENU APPFAR"
Yes No . _ _ ;
005 - !
Go to Step 025 in this MAP. '

i

006 1
- Sclect 0 (QYST[:M FHI:CI\OUT)

DOES THE AMOUNT OF MEMORY DISPLAVED ONfl HE
INSTALLED DEVICES LIST MATCH THE AMOUNT OF
MEMORY INSTALLED? e
Yes No . .
l : . * :
007 f
Go lo Stcp 022 in this MAP. |
|

008 .
{From Step 024 in this MAP)

Yes No
| . ' : '
(Step 009 ti
(Slep . con |nuc§) —_
e

Memnry /¥ TY| 10200-1




19 :
». ¢ress N and follow the instructions on the screen, then go
to Step 010 in this MATP,

010 .
{From Step 009 in this MAP)

vy - 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 -

P

o1t - :

You have successfully completed the Advanced Dtagnosllc

tests. I you suspect an interniittent problem, start an error

log. IT you nced instructions, refer to the Reference
manual.

.. 012

- DOES THE ERROR MESSAGE IIAVE A 20] ERROR CODE
DlSPLAYhD"
Yes | No.
' |
013
Go o Step 025 in this MAP.

0fd

- quc the seven-character crror code (XXXXX XX) as shown
in Figure ! onpage (0200-3.

0200-2 Mecmory (XT)

—
TESTING — XXXKB MEMORY
THIS TEST TAKES UP TO TWO MIHUTES
PLEASE STAND 8Y

XoXX-XX
ERRORA — XXXKB MEMORY 2018
FAILING ADDRESS — SPACE/MODULE XXXXX XX i

PRESS ENTER T0 CONTINUE
T

FARY

Firure 1. Advanced Diagnastic Error Message

15 THE FIRST CHARACTER OF THE SEVEN-CHARACTER
ERROR CODEQ, 1,2, OR }?
Yes No

I

ots
Goto "MAP 0200: PC F'\mllv Expansion Mcmnr\_"

016 . :
Go to Slcn 019 in this MAP '

017 .

(From Step 002 in this MAP)

2071 is preceded by a seven-character error code
(XX XXX XX 201).

LTI

IS THE FIRST CHARACTER OF THE SEVEN- CHARACTER
FRROR CODE O, 1,2, OR 3?
Yes No

I

018 L

Go to "MAP 0200: PC Family Expansion Memary.”

019 )

(From Step 016 in this MAP)

- Find the failing bank and module in Figure 2 on
page 0200-4.

0ST

Memary (XT) 02003



Nofes: ~ 022 |
‘ (From Step 007 in this MAP})
Check the memory swilch scttings on the system board md

I. The faiting bank is l(!t,ﬂ.lrl(..d by Lhe first character of the : B
' . . any installed mcmory expansion opl ions.

crror code.

2. Thc failing module is identificd by the last two characters - ARE THE SWITCH SETTINGS CORRECT?

_of the error code. Yes No - .
I '.
' C 023 .
o ,;—.mc“a,,cle, o g RS Correct ihe swuch settings. then go o Slcp Ol')l (n verify
“Torthe o : - ' system operation. 3
*.| Error Code N 1[0 R - .
0 Bank 0 s L R CHEL T 024 ' : SR i
;igw:'; T R - - Press N then Enter, A
3= B:rr:ka =[] [ 3] B - Follow the instructions on the screen to correct the memory
: s s j HIMBE T size. then go to Step 008 in this MAP.
: o ol ULl Ll o
L3t Two T g - 1A
Characters of ] .\é » [n oz [; Ei El e 025
the Error Code = '
ga=P 1N [ — L L - L (From Steps 005 and 013 in this ’\'AP)
01=0 enntr M1 IS A PARITY CHECK MESSAGE DISPLAYED?
02=1 - . civf joy (o] (2] 13] 4] |s] Jo| |7 : Yes No
. 04=2 8 - , | ‘ .
. 08=3 i L.t L 1 gy . . . .
=4 Front @ : @ 026 )
20="5 : - : . ) " ' .
. a0=86 Top View of System Board - s Go to "MAP 0020: Power Start, . :
BO=7 , - o
S 027 ‘ ;
. Firure 2. Sysiem Roard . a IS A FIVE- CHARACTER ERROR CODE DISPLAYED UNDER
5 : A THE PARITY CHECK MESSAGE? |
. DI YOU FIND THE FAILING MEMORY MODULE’ S ' Yes No ) _
" Yes No L | . : '
[ : ' : . . |- o8 . '
020 ' i , Go to "MAP 0020: Power Starl

Replace the nine mo(luh_-; in the failing bank lf th:s does : ‘ ‘

not correct the problem, replace the system board. 019 '
. : E . - ; IS THE FIRST CHARACTER OF THE ERROR CODE 0, 1. 2,

e Y TR o ' OR 3. , |
' -chlacc the lailing modulc then po to Step 00] in this MAP to , Yes No _ ‘
_ verily system operation. T | ,
030 '
Go to "MAP 0200: PC Family Expansion Mceatory!”

(Step 031 continues) ’,"L

i (W

}—n

P7°4 Memory (XT) _ o : Memory { |0200-5




PRV, TR T T R T TR TR Ty T T, TR AR e, e,

. ad the failing bank in the following ligure.

Note;  The Tailing bank is identificd by the first
character of the error code.

- R T P

. = . Replace the nine memory modules in the failing bank, then go® -

First Character
of the
Error Code

Q=8Bank
1= Bank 1
‘2=Bank 2
~3=Bank3

Figwre 3. System Roard

to Step 001 to verily system operation,
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0200-6  Memary (XT)
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- - 4 TEST POINT REFERENCE PAGE -
o for
TYPE 1 DISKETTE DRIVES

(Driveé with a serial number prefix A, B, or no prefi:




Preliminary Speed Cheek

1. Remove the diskeue drive.

2. Plug the power connector into the disketie drive
logic board. Leave the signal cable disconnected,
3. Insen a scratch Jiskette into the diskene drive.

4. Connect 2 jumper between TP-10 and TP-13 of the
diskeue drive logic board.

n

Power.on the system.

6. Observe the strobe marks on the drive pulley under
Nuoregscent lighting.

.

Note;  The outer ring is for 60 hesz and the
.. innper ring is tor 50 henz.

If the speed is correct. the appropriate ring of strobe
- marks will appgar w stand sull.

Preliminary Speed Adjustment

- Adjust the 'vmfiablc resistor on the servo board until the
. uppropriate ring of sirobe marks appears 10 stand still.

WIS
—— e
a1 > N gy T
- e T .
—~ Iy HI x4 o
@ e = AR
—3
- - -
f — - P E—
= q = <> (B)
--—
c}7’ft = A r / —J
Variable Resistor * Servo Board

I

Final Speed Adjustnent

Power off the sysiem.

Insert the Advanced Diagnostic into the diskette
drive. :

Power on the system.

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

* When the Diskeue Diagnostic menu appeirs. seiect

option 4, (SPELD TEST).

_ " Adjust the variable resistor on the servo board until .

the speed falls within the range displayed.

Val_'iabie Resistor Servo Board




Test Point Reference Chart Test Point { neatious

: J3 y <
[ 1
Test Location Specifications - Power i :
Point . Connectori O H D C A E
A Jz2-20 Increases from O Vdc 10 5.0 Yde white [ b Pi:‘l 16
. ingerting a disketle in the drive. . { 1
B USPin5 | Decreases from 5.0 Vde to 0 Vdc while : ot y 04[] I L1 —
. ' inserting a disketie in the drive. L'_@ DE éﬂﬁlr BFF‘FF:F ‘11"1— 51'3}'353|’3ﬁ’_: "ﬂ:g
_ ' B o 24
- ‘ L J3-16 (+) 1.5 Vdc minimum across . ~
- TS B these two "—E )
e E P : GE "D J3-150-) | test points. A N N us
e X 4 R - i °
. ' : 4
- A ¥ . E J3-24 0 Vdc belore the LED lighls. : ) 7438
Co- . i U6 Pin 1 As the LED initially lights. the valtage” 7| -
&, ’ increases by 0.2 Vdc. 1 i [b O
I . . . L=
o U Lo e TG 1 Tu33 3 Vdc to $2 Vde with the LED an. a E Variable Resisfor
JRIVES ° ' " J3-14 Decreases from 5.0 Vdc Lo O Vdc while Q .. {Speed Adjustment)
. ] ] inserting a diskette inlo tha drive. . o ’

prefixD) - | e S I , o ~

L Requested Voltage Reading Minimum Maximum
N , Approximately @ Vde 0.0 Vdc- 0.8 Vdc ) . .
i N Approximately 0.2 Vdc 0.15 Vde ' 0.25 Vde : . : T
¢ Anpraximately 0.5 Vde 0.5 Vde. 1.0vde -
Approximately 5.0 Vdc 2.0 vdc 5.9 vdc
Apbrosimately 12 Vdo 1.2 vdr 12.6 Vde
T | i
D TADATCNE S—-—
’ ot 10
G+ . o . . . . ’ J'd
v, H
N
=

Mafi- 27428




Prefimina ary ‘:Ji}ccd Cheek
I. Remove the diskette drive.

2.. Plug the power connector inlo the diskette drive
Ioglc bnard Leave the mgm[ cable dnsconncctcd

KR -Inscrt a scralch dtskcuc into the diskette drive.

4. Connect a jumper between TP-10 and TP I3 of the
dlskclle drwc logic board. = e T . -

5. Powcr on the system, o - f' 3 ’ T L S TESTPO]NT REFERENCE PAGE

6. ‘Observe the strobe marks on the drwc pul!ev under .
Muorescent lighting. - o _ o L o f()r

- ch' The outer ring is for 60 hertz and the

Snner ring s for S0 herr e TYPE 3 DISKETTE DRIVES

" If the speced is correct, the appropriate ring of strobe : '
- marks will appcar to stand still. ' (Drives with a serial number prefix E)

"Preifminary Spéed Adjuétment

Adjust the variable resistor on the servo board until the ,
appropriate ring of strobe marks appears to stand still. . L , ' : . ‘

W

Vartable Resistor “Servo Board

§T

¢




Test Point Reference Chart _ Test Point Localions

Power Connector

Test Location Specificatlons

. Paoint )
Ve A 162 5.0 Vdc with the diskette semoved and
- the latch closed.
. .8, | ulpa ‘I Dothe f(.)llowing:
T N . 1. Insed a disketle inlo drive A.

2. Poweroff the system for ' o
5 seconds. . -~ . ’

qCE ?AGE T 3. Poweronthe system..

w0 . . | 4. With the disketle inserted and the
ST : : C tatch closed. a fluctuation of

. approximately 0.1 Vdec will gcour
A * after the beep at the end of the

’ POST and will continue tor as long

)RWES e .. R e B . " asthe snfﬂdle rolates. .

??-1 +) 1.5 Vd¢ minimum across

G
) these two
. preﬁx E) - D - B7-2{—) test points.
"E. | N Go to Step 038.
B F w1 As ihe LED inifialty lights. the voltage
decreases by 0.2 Vde. o
‘Pa-a 3Vdc to 12 Vde with the LED on.
P P4-2 Decreases {from 5.0 vdc 10 0 Vdc while
EY I, . inserting a diskette into the drive.
Requested Voltage Reading Minimum Maxlmum ) .
Approximately 0 Vdc 0.0 Vdc 0.8 Vde . -
o . Approximately 0.2 Vde 0.15 Vde 0.25 Vdc - :
et ! { Anpproximately 0.5 Vdc 0.5 vdc 1.0 Vdc
: . Approximatety 5.0 Vdc 2.0vdc 5.5 vdc
Approximalely 12 Vdc¢ 11.2 Vde 12.6 Vdc
. .

W

0600-29/30



“Fina.  eed Check
1. Power off the system.

1. insen the Advanced Diagnostic disketie into
drive A, :

N 'Power on: the system,

1. Runthe Dlsl.eue Drive and Adapter test using the . i L .
- 1RL’\ TESTS MUITIPILTIMES) opuon . o
5. When the Diskette Dmg,nosau. menu appcars select | o .o H :

option 4, {(SPEED TFST) &
6. The speed should tall wuhm the range displayed. - .

" The Type 3 diskette drive monitors its own speed and
compensales accordingly. There are no speed
udjustments on the drive, If the speed is not correct. an

elecirical or mechanicai problem exists. Retum to the

© MAP 1o isolaie she failure.




Aiminary Speed Check
1. Remove the diskette drive.

2. Plug the power connector into the diskette drive

logic hoard. Leave the signal cable disconnected. -

3. Tnsert a scratch diskelle 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. Olwcrvc the strobe marks on the drive pullcy undcr ’

fluorescent lighting,

Note:  The outer ring is for 60 hcrt? and the
inner ring is I'or 50 hertz. ‘

7. Ifthe speed is correct, the appropriate ring of strobe

marks will appear to stand stiit.

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, Retumn to the
MAP to isolatc the failure. : :

MAP 0900: Parallei Port Start

Symptom Explanation

Conditions That Could Cause This
Symptom

You have entered

code, or vou have

from another MA

“this
MAP because you
received a 9XX error

been direcled here

P.

= The Printer Adapter is failing.

« The Serial/Paraitel Adapter is
failing.

= The printer cable is failing,

e

001

Find your system type in the !nllowm:, figure and rcfcr tn the

MAP indicated.

System Type

MAP

Fersonal Computer . _.
" Personal Computer XT
Portable PG ... .......

Personal Computer AT

MAP 0900:; Printer Adapler
MAP Q900 Printer &dapler
MAP 0300: Printer Adapler

MAP 0A00: Serial/Parallel Adapler -
+ Parallel Port

Fipure -l. System ld_cn.lil'icn!inn

=

Wil

e

Primary Paralicl Port Staet 09001



. (1} {continued)
DID YOU RECEIVE AN \ERROR MESSAGE?

Yes Tp X

002 -

L. manual-

c03

You have success{ully completed the Advanced Diagnostic
tests. If you suspect an intermitient problem, start an error
. log. If you need instructions, tefer to the Reference -

Replace the Primary Serial/Paralici Adapter.

P

0900-2  Primary Parallc! Port

oo




MAP 0900: Printer Adapter

Symptom Explanation. | Conditions That Cnuld_ Cause This
Symptom '

You have entered this | '» The printer adapter is failing.
MAP because you ' ' '
reccived a 9XX crror
code, or you have
been directed here
[rom another MAP.

001 .

- Power off the system. ‘

- Disconncet the printer cable from the adapter. -

- Insert the Advanced Diagnostics diskclte into drive A.

- Powcr on the system,

< Run the Printer Adapter tests. Usc the (RUN TESTS ONE
TIME) option.

- Follow the instructions on the screen. Do not powcr off the
systemn during this test.

Note:  Use wrap plupg (IBM Part 8529228)' when
instructed to install the wrap plug,

DID YOU RECEIVE AN ERROR MESSAGE?
Yes No

002

tests. If you suspect an intermittent problem, start an error
log. 1f you need |n<;truct10ns refer to the Reference
manual

- 003

" - Replace the printer adapter.

You have successfully completed the Advanced Dlagnosuc '

Printer Adapter 1900-1

MAP 0900: Serial/Parallel Adapter -  allel
Port R -

Symptom Explanation.  |.Conditions That Could Cause Thl'i
Symptom

You have entered this |« The adapter assigned as the
MAP because you "Primary Parallet Port” is
received a 9XX error . [ailing. -
code, you suspect a *5'~ ‘ :
Serial/Parallel '
Adapter - Parallel
Port problem, or you ,
have been directed -
_here from another .
MAP.

Ensure the following conditions exist:
1. An adaptcr is set for "Primary Pa'rallel Port” operation.

2. I[ a sccond adapter with a pwra!lel port is lnctallcd it is set for
Altcmate Parallcl Port operauon

o1

- Power off the system.

- Disconnect lhe printer cable if it is atlached to the pacatlel
. port set for primary operation. :

- Insert the Advanced Diagnostics diskette into drive A.

- Run the Serial/Paratlel - Paralle] Port tests. Use the (RUN

TESTS ONE TIME) option.

- Follow the instructions on the screen. Do not power off the

: system during this test. -

‘Note: Use wrap plug (IBM Part 8529228) when
instructed to install the wrap plug.

(Step 001 continues_)
s e
_ c
) ‘ . <
' Primary Parallel Port  0900-1
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Circuitos Integrados Digitales

Al

 Qué son los circuitos integrados -

* Tecnologias de fabrtcac:dn

» Breve historia : \

* Escalas de integracion

» Cémo se fabrican los circuitos mtegmdos
* Qué hay dentro de un circuito mregrado

» Tendencias wr e L

Qué son los eircuitos infegF'ados

La pr;rmpal razén: para que los 31stcmas diglta-
les hayan adquirido tanta popularidad y sean cada
vcz mids sofisticados, compactos y econdémicos ha
sido el alto grado de perfeccmnamlento logrado en
¢l desarrollo en masa de circuitos integrados.

Pricticamente, todos los equipos digitales mo-
dernos se fabrican usando circuitos mtegrados.

Un circuito integrado o CI €s aquel en el cual to-

dos los componentes, incluyendo transistores, dio- -
dos, resistencias, condensadores y, alambres de co- _

nexidtn, se fabrican e ifiterconectan_completamente
sobre un chip o pastilla semiconductora de silicio.

Una vez procesado ‘el ch1p se- enc1erra en. una
cédpsula pldsticaro’'de Céréimica ‘que contiene los pi-
nes de conex16n a Ios cxrcu1tos eXIemos.

Las capculas plésncas son més 11v1anas pero las
cerdmicas son més resxst:ntes y pueden trabaJar a
mifs alias tempc,raturas R

Una pastilld tipica. (ﬁgura 9) tiene aproxlmada-
m:.nedc” 5a,6.5 mm de lado y 0.5 mm de espe-

sor.,Los chips digitales 'més _peqilefios contienen

varios componentes sencillos ¢omo compuertas, in-

Cversores Y 'ﬂxp -flops. Los mAs grandes-conti¢nen’

circuitos-y sistemas’ complétos” como contadores,
nemorias, microprocesadores, €Lc.

VoL . w3 v Ty NIRRT
) i X . I3

it

Pastilla de suhmo . .

La mayorfa de los circuitos integrados digitales

vienen en presentacidn tipo DIP (Dual In-line

Package) o de doble hilera. El pin N® 1 se idendifica
mediante una ranura o un punto grabado en la parte
superior de la cdpsula. L.a enumeracidn de los pines
se realiza en sentido contrario al de las manecillas
del relaj. (figura 10).

Circuito integrado tipo DIP |
. 4 13 12 11 1 9

Ty ©

Fig. 10 f

e w7t 3

Las configuraciones mas comunes de los CI
digitales tipo DIP son las de 8, 14, 16, 24, 40 y €4

. pines.(figura 11). Estas dos dltimas contienen n gene-
" ralmente rmcroproccsadores yotrasfuncmne digita-

les relam amente complejas
Tipos de empaque DIP %

14131211 10 ¢ '8

VL capsula tae‘impresa 11 mformamon Te3nECTo
al fabncqnte la referencna del dispositivo y la fecha



bricacién, Cada fabricante de circuitos integra-
au. (National, Vexas, Fairchild, Motorola, etc.) sc
identifica mediante un logotipo distintivo (figura
12). La referencia (SN74L573, CD40Q48B, etc. ) de-
signa especificamente al d!sposmvo

Fabricantes de circuitos integrados .

BAMSBUNG

&LAM  mostK - e
maung
Advgg;oiecg:mcm Th°ms°"°°mp°“ems Semloonductor In¢
M ANALOG ’ X
> e L Emnntms
Analog Devices Motorola Signetics

) ﬂ nge 8 |
EXAR Integrated e e o
Syslems Nationa! Serniconductor- " Silicontx

FAtCL NEC ’ @

by -a—p c-v-v—-

Fairchild NECEIec‘lroniEs,inc. Texas Instuments |

intl | noAL TR
|I;!9| - ’- HCA" TRWSemlcondudors :
BINTERSIL -« o o, -211_09
intersil F!Dckwa!Hnterrahona,l Fig. 12 E

E e T e T AN ADLOL RDC oD

El cédigo de la fecha informa cuando fue manu-
facturado-el chip. Las dos primeras cifras indican el
afio y las dos Gltimas se refiérén al mes o semana de
fabricacién. Por ejenﬂp]o 8307" significa la séptl-
ma sernana de 1983 . .

En la presentacién tipo DIP los pines de acceso
estdn espaciados entre si 2.5 mm. Para efectos de

montaje experimental los CI pueden insertarse en: .

un protoboard o tablero sin‘soidaduras.

Para los montajes dcﬁnmvosen circuito :mpreso
pueden estar soldados dlrcctamente al cobre 0 mon-
tados sobre una base 0-"socket”. La utilizacién de
bases simplifica la instalacién durante el ensambley
el remplazo en caso'de dafio.

‘Ademis del tipo DIP, existen otras presentacio-
nes comunes de los circuitos integrados digitales
Mmola cdpsula metdlica (T0-5), Idphmyh ‘chip

ier” (figura 13). La TO-5,:aunque cs muy resis-
waite, estid siendo remplazada en muchos casos por
empagques plast:cos, que son xms Iwnnos Cm

o o
T

Actualmente se dmpone dc una gr'm v:mcdad de
mrcuatos mtegrados dlgltEllCS Que. utlllz'm c’ipsulas

Otros encapsulados para crs 1

SMT o de montaje superf c:a[ (figura 14). Los
chips SMT son casi 4 veces més pequeiios que los
DIP equivalentes y ho requieren de perfuraciones

" para su instalacién: se sueldan directamente a los
trazos de circuito impreso.

Circuitos integrados para montaje superficial |3

La minjaturizacién introducida por la tecnologia
de montaje superficial o SMT (Surface- Mount
Technology) es la que ha permitido, por ejemplo,
-obtener calculadoras del tamaiio de una tarjeta de
crédito. ‘

Este tipo de’ encapsuhdo es cada vez mds po-
pular y en el futuro serd-uno de los mids utilizado
por la sencillez de'su'manufactura y otras ventajas,
especialmente econdmicas. -

Tecno!ogz’as de fubricacién -

LLos circuitos integrados digitales se pueden cla-
sificar en dos grandes grupos de acuerdo al tipo de
transistores utilizados para impleméntar sus fun-
ciones internas de conmutacién: bipolares y MOS.

Los circuitos integrados bipolares se fubwican
con transistores bipolares tipo NPN y PNP v los de
tipo MOS utilizan MOSFETS (transistores de efecto
de campo de compuelﬂ 'uslada)

Dentro de cada calegox fa, los fdbncamex han de-

“sarroliado una amplia’ varedad de familias ligicas

de cucunos mtegrados t'mto MOS como blpohms.



deI transistor -en 1os Laboratorios Bell-(1947)~Se-—--- ——La-siguiente-familia-en- aparecer (1962) fue I

1 sustrato de germanio,

El flip- ﬂop de Kilby contcnfa apenas 4 tran-
sistores, una cifra insignificante.comparada con 1os
casi 1.000.000 (!Un millénj) de transistores de un
microprocesador moderno, comoel 68030 de Moto-
rola o el 80486 de Intel. : L

"”‘"'?ﬁ."—_w -:"-.-"
Veamos entonces, a grandes‘rasgos, c6mo ha
evolucionado la* tecnologia de los circuitos inte-
grados desdc sus com;enzos hasta nucstros dfas.

La pnmcra familia de circuitos mtegrados digi-

tales comercialmente disponible fue la serie 900 de .

Fairchild Semiconductor, introducida en 1961. Los
chips de esta familia, denominada RTL, operaban a
3.2 V y utilizaban internamente resistencias y tran-
sistores para realizar operaciones légicas.

En la figura 16 se muestra el circuito interno de

un dispositivo RTL tipico. RTL es un acrénimo de
Resistor-Transitor Logic (légica de resmtencm a
tra.nsxstor)

- 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 (16gica de diodo a transistor). Enla ﬁgura 17-

se muestra eI mrcmto de un dlsposmvo DTL t1p1co.

pida que sus predecesoras.-TTL es un acrénitno ds

Transistor-Transistor Logic (J6gica de _transistor 4 '
transistor). Los primeros trabajos en TEL fueron

realizados por James Buie de Pacific Semiconduc-
tors (ahora sub51d1ana de TRW).

(‘on el tiempo se impuso en el mercado Ia serie
TTL 74XX, lanzada onginalmente por Texus Ins-
truments, la cual sigue siendo una de las mds uti-
lizadas y econémicas. En la figura 18 se mucstra el
circnito de un dlSpOSlthO TTL tipico.

e aat
-

Circuito integrado TTL

"Miéntras sé.desarrollaba Ia tecnologfa bipolar o

- TTL, algunos fabricantes, especialmente RCA, con-

centraban sus esfuerzos en los transistores de efc»to
dé campo (FETs): y *sus aplicaciones. En 1957,
J ohn Wallmark dc RCA patcnté cl FET.

En 1962 Steven Hofstcm y Fredenc Human
también de RCA desarrollaron el transisior 2 i0S o
MOSFET (FET de compuerta aislada), A fi nales de
este afio, Hofstein y Heiman lograron fabricar cl
primer circuito integrado MOS, el cual contenfa 16
transistores MOSFET distribuidos sobre una pas-
tilla de silicio de 0.063 mm de lado.

Para 1963, RCA ya producfa chips gue conte-
nian cientos de transistores MOSFET en una drea
‘muy reducida. El desarrollo del transistor MOS y
su facilidad de integracién permitio el surgimiento
de familias como la MOS de canal P (PMOS), la

.- MOS de:cdnal N (NMOS) y Ia MOS co: nplc:.zcn-
..., taria (CMOS), todas cIc gran aceptac:on

L Dcntro de las farmhas CNIOS se impuso con ¢l

tiempo la serie- 40X, lanzada originalmente por la

- RCA, una de las mds-populares en la actualidad
: - _junto.con la serie 74CXX deé National. En la figura |

19 se muéstra el circuito’ mterno de un (hapmmvo

s CMOS tipico. i~ S oo

——1r~ ~harde-unflip=flop" desarrollado® enteramente so— 1T I5que-utilizaba=sélo=transistores~y-era“mis™ .x?—“—“ﬁ‘——



Una familia léglca es un.grupo de ch1ps o mé-
dr' funcionales, fabricados de“acuerdo a-la mis-
. .nologfay eléctricainente’compatibles, esdecir
sc pueden intcrconectar directamente entre sf para
configurar cualqmer npo de 51stcma chgttal W

Algunas veces es p051blc mtcrconcctar cucu:tos
de dos familias diferentes adaptando los niveles dc
~ voltaje entre ellos mechante mtecfaces apropladas

Dependiendo de cémo se mterconecten €stos blo—
ques logicos, usted puede construir un computador
una calculadora, un sintetizador de mysica, un mul- .
timetro digital, un contador de eventos, un sistema
de control industrial y miles mds de posibilidades,
limitadas umcamente por su 1mag1na016n o

Las familias bipolares mis conoc1das son la\
RTL (1égica de resistor a uanszstor), laDTL (léglca
de diodo a transistor), la TTL (1égica de transistor a
transistor), la ECL (16gica de emisor acoplado) y la
2L (16gica de inyeccion integrada). :

Las dos primeras familias son completamente
obsoletas en la actualidad pero fueron muy popu-
lares en los inicios dc la clectrémca dlgltal :

i LL 5

Dentro de las famlhas blpolares, los circuitos
i~ utilizados son los TTL. La familia ECL se
T pnnmf)almeme en-aplicaciones de muy alta
frecuencia y la I2L en aplicaciones de control, Los -
dispositivos de esta iltima familia son generalmente
h:brtdos, es decir. realizan operacmnes anélogas y
digitales en una misma pasulla_ - )

Las familias MOS més conocxdas son la CMOS
(Iégica de transistores MOSFET complementarios),
la PMOS (légica de transistores MOSFET canal P)
y la NMOS (l6gica de transistores MOSFET canal
N). Los dispositivos de estas familias se caracteri--
zan por su bajo consumo de potencia y su alta ca-
pacicad de integracién. .

eﬁc:cntemente

- 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 mlcroprocesadorcs memorias, calculddoras, etc.

" Los circuitos- zntegrados digitales TTL se carac-
terizan por su bajo costo, su alta velocidad, su mo-

derada inmunidad al ruido y otros factores que ex- -

pondremos més adelante

.. La seriemds populdr de esta familia es la 74XX,
consntmda por los chips cuya referencia comienza
or 74 como el 7400, 7404, 7447, T4LS04,

4L93 745181 74ALS 1035 etc.

Los circuitos mtcgrados CMOS se caractenzan
entre otras cosas, por su amplio rango de voltajcs
de operacidn, su bajo consumo de corrriente y su
alta mmumdad a1 ruldo N :

Una de las series més populares de esta fannha
es la 40XXB, constituida por los. chips cuya re-
ferencia comienza por 40 645 y termina en B como
4017B 40163B, 4522B, 45438, et¢.

Las familias 16gicas TTL y CMOS se anahzan
extensamente en la leccién 2. La mayoria de expe-
rimientos, proyectos y aplicaciones de este curso
emplean circuitos integrados TTL y CMOS. Por
esta razén es importante que usted conozca sus ca-
racterfsticas y restricciones y los aprenda 2 utlhzar

-~ Elcuadrodela ﬁgurﬁ 15 rés'ﬁt;le'l'és dos grandes .

familias (bipolar y MOS) de circuitos integrados di-
gitales y sus correspondientes subdivisiones.
Breve historia

E} primer circuito integrado digital conocido fue
concebido por Jack Kilby de Texas Instruments en
1959, mis de una década después de la invencién

Familias de circuitosintegrados

1

————

|ecL RL

v {7448, 74ALS

T - Iseries 74, 745,
74L,74LS, 74H,

CMOS
: _Seriss 40, 45, - § MOS;
NMOSt  IpMOS 74C, 744G, S0S
74HCT

MOS /808 : MOS sabre sustrate dezafiro
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Circuito mtegrado CMOS R

: L‘scalas de mtegmcwn

.!,.

De acucrdo asu complcpdad los circuitos inte-

MOSELT canal P

A pesar de que los circuitos'integrados MOS pro-

- metian ser mds simples de procesar, consumian me-

ngs poiencia y pemitian mayores niveles de integra-

cidn que los bipolares, exist{an serios problemas en

su fabricacidn, espec1a1mcntc Su extremnia sen51b1-
lidad a la electricidad estdtica’ (ESD) :

Ademds, los d1spos1twos MOS eran més lentos
que los bxpolarcs y requerifan diferentes fuentes de
alimciiacidn. Debido a estos y otros inconvenien-
tes, la tecnologia MOS no tuvo mucha accptacu:’m
en sus com;enzos _ "-, < ) e ' i

Duranie la mayor parte de los afios oOs 5610
dos compafifas, General Microelectronics yGeneral
Instrumicnts producian chips: MOS. Incluso RCA,

nero de la tecnologia MOS, desplazé la mayor
, «te de su interés hacia la tecnologifa bipolar, que
era econdmicamente mds rentable.

Sin embargo, la tecnologfa MOS resurgié con
fuerzs en 1967 cuando Fairchild lanzé al mercado la
prirncra memoria MOS (una ROM de 64 bits) y se
consolidd definitivamente en junio de 1971 con la
introduccidn, por parte de Intel Corporation, del
primaer micreprocesador (el 4004, de.4 bits).

Posteriores avances en 10s procesos de fabri-
cacin de los circuitos integrados aceleraron el cre-
cimicnto de una industria 'ya en expansién. En
19'/2, Mostck Corporatién lanza la primera memo-
ria de alta densidad (una RAM dindmica de 1024
bits) ¢ Intel ofrece los primer mlcroprocesadorcs de
R bits (21 8008 y el 8080).

1

Iin los afios swulcntcs, ‘otras 1ndustr1as como
Nuational Scmwonductor ‘Rockwell, AMI; Signetics
Vesiern Digital, RCA, Motorola y Z:Iog producen
sus p.ropios mlcroproccqadorcs (1802, TMS1000,
08900, 730, 8048, 8086, 28000 68000, etc.). ~ - ¢

Para mediados de la dccada de los 70's, eusnan
cerce de 49 microprocesadores: diferentes en el
~arcado. Actialmente, a cifra de microprocesado-

dizponibles es muy alta:

se fundamenta en la cantidad de compuertas utiliza-
das para implementar la funcién propia del chip. Co-
mo sabemos, las compuertas son los blogues cons-
tructwos béswos de todos los circuitos digitales,

- 8SI mgmﬁca Small Scale Integrauon (1ntegra-

‘ cuSn en pequefia escala) y comprende los chips que

contienen menosde 13 compuertas. Ejemplos: com-
puertas y flip-flops. Los CI SSI se fabrican princi-
palmente empleando tecnologias TTL, CMOS y
ECL Los pnmeros Circuitos integrados eran SSI.

MSI mgmﬁca Medium Scale Inte franon (integra-
¢idén en mediana escala) y comprende los chips que
contienen de 13 a 100 compuertas. Ejemplos:codifi-
cadores, registros, contadores, multiplexores, deco-
dificadores, demultiplexores. Los CI MSI se fabri-
can cmplcando tecnologlas 'ITL CMOS y ECL.
LSI sxgmﬁca Large Scale Integranon (mtegra—
cién en alta escala) y comprende los chips que
contienen de 100 a 1000 compuertas Ejemplos:
memorias, unidades aritméticas ylo Elcas (ALU's),
microprocesadores de 8'y 16 bits. Los CI LSI se
fabrican principalmente empleando tecnologias 2L,
NMOS y PMOS . ,

VLSI significa Very Lar‘gc Sca]e Imegration
(integracion en muy alta escala) y comprende los
chips que contienen mds de 1000 compuertas,
Ejemplos: microprocesadores de 32 bits, microcon-
troladores, sistemas de adquisicion 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 disponibizs
en la actualidad se fabrican a partir de pastillas de
silicio, aunque estén apareciendo otras tecnologias
como la basada ¢n el arseniurc de galio (GaAs). El
procesamiento del silicio para obtener Cls o chips
es relativamente complicado pero intentaremos des-
cnblrlo de una forma sencilla. ,

El SlllClO utilizado parala fabricacién de chipses
de una’ pureza del orden del 199.9999999%; y se

produce clufmlcamente a partir del bidxido de silicio

(510,), el principai c0nsntuyente de la arena. Una
vez smtetzzado, el silicio se funde en una atmdsfera
inerte y se cristaliza en forma de barras cilindricas
de hasta 10 cm de didmetro y 1 m de largo.

Cada barra se corta en pastillas de 0.25 a 0.50
mm dc espesor y las superficies de estas tiltimas se

erados digitales se-clasificanen-4 categorias-bdsicas—
_ﬁamadas SSI, MSI, LSI y VLSI. Esta clasificacién
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Uno de los elementos méas imporlantes de cuelguier sis t@ma digilal ea, deade
luego. ¢} programa encargads de coordiner todos los elementos ianlo de herdware
como de software. que conforman al aislema. Geneéricamente dichc programa es
conocido como Monitor, 1PL o BIOS ' '

Lag funciones que realize un prograr:s Monitor zon lzs siguientes:

Confignracion de Inlerropoiones..
Lonfiguracion de DMA.

Configuracisn de Puertos (Serie v Paralelo),
Configuracidn de leclado v demas periféricos,
Transferencia de Control hacie:

1

a).- Un gislema de mayor jerarquia.
).~ El usuario.

Lag rutinas del Monitor deben ger eficientes v ocuopar un espacio minime en
memoria, Las ruhnaq hdqlCdu det Monilor ealan orientadas a:

= Cargado de datos en memoria.
Lectura de dalos en memoria,
Deaplieguea ASCH. .
Control de Periféricos.
Ejecumon de Programas,

| { Y

Haciendo un analiziz de estas fonciones. es posthle realizar un reconocimients del
hardware instalado ‘er: la computadora. haciendo vna serie de acoesos a las rulinas
adecuadas del BIOS., Anles de entrar a este punto es importante lralar. algunes
puntos bagicos para una correcla asimilacion de Jos clementos que agui se expongan.

KAPA DF MEKCRIA DEL SISTR,

Concretamenle en las computadoras per wonales de 1BM. el progrema de
inicializacidn g= conoce como BIOS (Basiz Jnrut Outpul Svalem). En la figura ¢ (ver
fig, pagina-: wun_nte). podemos apreciar el Mapa de Memoria de una IBM PC original,
Eate maps de meémoria 8e ha respelado en su configuracidn para mentzner
compatibilidad con modeloz: mstf‘rmr*‘" de Pl's v P32,

¢

¢ . .
P
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The System Memory Map

R
' ’ - PC/AT and PS/2 cxlended memory ,
. 1000001 ~———, — '
) Reserved for ROM BIOS
. ' : EO000H ———
. ’ Reserved for installable ROM -
' - CODOOH > .
: Video buffers )
) CT T AQ00OH ———ll —
. : ". e R | - Transient portion of DOS .~ ¢ . .| < ]
f y .
. ' ' Transient Program Arca Lo
N (uscr programs and data)

[~ System
Residentportionof DOS .} .| RAM.

lr]
e e :
Q0400H > Al aInrca or - . r]
00000H > RICITupt vectors ]
Figure 1-6. An outline of metnory nsage q'u PCs and PSi 25, 3 l'l )
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Anahaando ¢l mapa propuesio. ¢l ehpacm direecionable de 1 NBytes de] 8088 fué
dividido en varias areas funcionales; Ja que en esle momento nos ocupa es la
corregpondiente al BIOS. Ez importante nolar que coalguier sistema beasado en eate
microprocesador debe temer memoria RON en la parte més alla del espacio
direccionable de 1 MB. debido & que cuando el sistems es encendido. el micre ejecula
el programa que inicia en la direccion FIFFOH

Agi mismea. liene reservados los primeros 1024 hy jf.tf.: e RAM- para a]mar‘enar £n
&l una lista de veclores de interrupcidn (direcciones de rutinas manejadaras de

interrupcicnes). El resto del mapa de memoria sigue esla divisicn seneral entre RAM .

en Ja parte baja y ROM en la parte a]tal del espacio direccionamiento.
£ MCROPROCESHIR 665

Un microprocesador e3 un circvilo  combinacional v secuencial qoe va &
interactuar con - gtroa circuitos para formar en Pon]untu un sistema digital de
rompulo

En esencia el mmopmwoador delermina Ja capacidad del sistema ya que sv
velocidad establece la-velocidad maxima de operacion del gxctema siempre que los
dispositivos que. o acompafian (memorias. puertos. ele).- lrebajen & la misma
frecumr‘ia de operacion; au3 pines de dalos y direcciones establecen la capacidad de
‘almacenamiento y ¢l -lamano de las pa]ahra« sus prlneh de r.'ontrol mdman el tipo de
interface E/S que debe ser usada. 4 - -

Entre la., miltiples furuonﬂ que realzaa ) mkruprme.;ador deutacan las
fugmenteq

1.- Provee laa senales de tiempo v comtrol para lodos los elementos del sistema.

2.- Bisqueda de instruceiones v dalos deade la memoria. :

3.- Transferencia de datos deade v hacia dispositivos de B/S.

4.- Decadificacion de instrucciones.

5.- Realizacion de operacionea logicag ¥ aritméticas solicilades a través de
ingtroceiones _ _

6;— Respuesta & las senales de control de E/S ta]es 20mo RﬁE]‘e INTERRUPT.

Cabe sehalar que la logica inlerna del microprocesador no puede ser ‘accesada
externamente; Foarelementos del micro s= accesan por software. Foto significe que
podemos.rafectar. a -circuileria--interna  del - microprocasador,: Unicamente por ¢l
programa que ponemos en Ja- mernona de] nl"t"l’ﬂﬂ para queml ‘miero lo e}e«.ute.
La luﬂlca del muroprucesddor la pudvmc'r dmchr - tres Jrandes areaa
funcwna]ﬁs R R

PR



i} Seccidn de Registroz.

ii) Seccion de Tiempos y Control,

ifi) ALV, ,
En la figurs 2 (ver fig. pagina sigviente). podemos apreciar el Uiagrama de Blogues

Funcionales del 8088, Para efeclos de esle tema. umc“mﬂnte haremos referencla ala

deecion de Registros,

El 8088 fue dloeﬁado para ejecutar instrocciones y realizar operaciones lagicas ¥
aritméticas. El‘fl Thmo rﬁzlhlr v padar dalos hacla y desde la memoria. Fara ha -cer'
eqto usa variog recrwtroo de 16 hils,

H&j catoree recrl.;lmo en total. cada une con una fucidn especial, -Cuatro Resistros
de Dalos {AX. BX. CX. DX) tambien conocidos como (Seratch-Pad); los cvales sen
‘usados por programas para almacenar tr‘mporalmenk Ios resuliados internca ¥
dgperandos de las operaciones aritmeéticas y Igicas, Cvalro Registros. de Segmenio
(CS. DS. SS. ES). que relienen los valores de} segments. Cineo Registroa Apuntadores
e Indicea (JP. SP. BP. SI. DI). loa que reliznen ¢l desplazamiento (offset) que ea
usado en los registros de segmento para localizar datos en la memoria. - :

Finalmente: un ‘Registro de Banderas (FLAGS). el cual contiene nueve banderas de -

! bit las cusles son vsades para almacenar informacion schre el estado y control de
Ias operaciones del 8088, en Ja la figura 3 (w:r Ilg. n la pégina siguiente). se
mueslran’ dl(.‘hi}i’ regigiros. o . :

BL 83

Bl B!OS estéhecha,de codigos y proaramac que propormonan & control o un nivel
de] dlqw'ltwo para la mayor de‘loa dispositivos de entrada y salida en ¢l aistema. En
la familia 1B PC. ¢ BIOS esté contenido en ROM en la tarieta principal del sistema,
junto con un conjunito de rutinas Namadas a POST (Po ier On Self Tesl). que verifican
la maquina cuando ésla es encendida. : :

E} BIOS crea independencia del hardware proporcionando un cierto mivel de
gseparacion de éste. Por ejemplo. cuando se hace una llamada al BIOS que eénvie up
caréeler a la impresora. el programader no necesita conocer la direccidn de E/S del

| puerto del lmpresor 0 come’ contmlar]o. A

El BlOS normalmente ea invooado Via un comuntn de interrupciones veetormadas
en varios punlos de entrada del BIOS. Otros vedoreq de mterrupexon son vsedaos para
servir las inlerrupciones de hardware, tales como; "operacién de discos {erminada”,
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'lnlerrurﬂoneg e el Fﬂf‘ﬁ;‘ﬂﬂﬂn de.determinar la canga de la interrupeidn

En érminos précticos.. el aoftware invora el BIOS cargando los registros apropiados
én e microprocesador ¥ vaando Ja instruceisn INT. '

El BIOS es extendible, Cuando 'las rutinas POST se ejecutan. como perle de su
gperacion buscan €l espacio de direccidn de Ja ROM para rutinas “add-on”. las cucles
entonces son invocadas agl que ellas pueden inslalarse por si mismas. Por ejemplo el
18M EGA. extiende la thrrupﬂmn de video T [0 como aeindica en la Tabla 2 (ver
firg. en la pagina smuwnte\

la regla para las enlradas del BIOS ez ume interrupeion de software por
dispositivo. Pueden ser también une o més enlradas de hardware, ¥ eptrades que
apunten a lablas o blogues de dalos usadas por £l manejador del dis DD.:]U"D

Log veclores de inlerrupeion, usados como apuntadores a datos en lugar de
codigo. permitentalternar facilmente el ambiente de trabajo de la computadora.

En lo que se refiere a laa localidades de memoria absoluta, notese lo siguiente:
Algunas funciones han sido agregadas a Jos veclores de interrupcidn (0:0 & 2FF). pero
ninguna funcién ha sido redefinida. Los mapas de memoria-para el despliegue del

'VIdFU((AOOOO y BB0G:0) -no r'ambiaran ¢l modn de operacidn del BIOS para un medo

de video dado Ni e] mapa de bil es alterado un mevo modo e3 definido para
soportaro. Las areas de datos del ROM-BIOS (iniciando’ de 40:0) relendrén sus
definiciones: acluales tanlo”como las funecicnes correspondientes estén definidas. En
otrafa palabras. Ias denmuones puedPn cdmmar a eapnr‘ho de }BN :

. .
b 2
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Una interrupcion .en un ﬁ'iicroproctsadbr £s 1o suspension temporal de la ejecocion
del proceso que.en ese momenlo realiza e procesador, e inicia la ejecucion de otrs.
que”por -lo. general - 8e conoce como Servidor de o Interrupcidn, B Controlador de

ele . tomanda la
accion apropiada v regreqando el comtrol al pr u‘euo que orrgmaimeme fue
suspendldo.....,,f' ) coL . . .

perred Ty
BRI < PR IPPRRE
LEMr L

Esto eg, se -salva ¢] estado actual del sistema en el stack y se'salta a una rutina
de-gervicio+a.la interrupcion solicilada. dicha rotina e determinada por el nimero
de la: interrupeidn, Después-de-que Ja rulina ha terminado. se.realiza .un “regreso de
interrupc'idn o t.ual causa- que el prourama qw se Lrabajaba previamente resurma
su EJECUC!OH. B RSN

Rl ind il d A iy WY Lt

" Lag: mlerrup\.mreu son generalmente cavsadas por evetos exlernos ol CPU que

-‘requncren ‘atericién inmediata,> Tl 8008 reserva el pr:mer ]B,tﬂ de mmona parg
"almnccnnr cn él )n 'l"ai lh 'lr' Neelor n'f‘ 1n|-“rruruw1. REE
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TheBOSG_Registérs

‘ 5
I
Scraich-pad registers E

1 07 0 -

7 AX.(accumulator) RN Y M )
BX (basc) DD IR I P 4]
X (fount) MRS TN NN 4]
DX (dua) DD DN I ) ;

Scpment regisicrs Gt

i5' . . —_ — . ﬁ0 r‘

CS (code segmcinl) 5 ot , N l"]

DS {(dnta segment) e . , _ E]

- S5 (stack scgment) —s — 0]
72 UES (extm scg:ﬁ‘i:n_l) ol CL - [y

1 . Offset registers _ H

Co 15 Q
1P (nstewtion oiner) [ | T T T T g
SP (stack pointer) e -

BP (base polnier) NN MENN i

* 81 (sdurce index) e
DI (destination index) J_ J L l _ L L J _:_,ﬁ

_Flags repister-

13

Fgs [ JoRoR e [TRSHZA [A;I. [oe] IC?']

Figure 2-5. The 8086 registers and flays.
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. Esta labla contiéne Jag direcciones de Jas rulinas de servicio de las inlerrupciones
en un formato segmento-desplazamienlo (segment-offset). Eolo significa que cada

dereccién requiere 4 bylea. por lo que el 8088 soporta 256 vectorea de interrupeidn.
estos 206 tipos de interrupeiones pueden agruparse en {res categorias hasices

“+internas~de Hardware: Generadas por ciertos eventos epcontrados. durante Ja |
giecucién de un programa.

+Externas de Hardware: Realizadas por los con[m]adnres de los dlo}]DSlUVOE
periféricoa o por coproce:adoreh

+30ftware; Reslizadas de manera asicrona por cus quier progrema al ejecotar la
qnmple instruccidn INT. :

Para cada Upo de interrupeidn hay reservado un vector de interrupeicn. el ua]
eapecifica donde se encuentra localizado el programa manejador dF interrupciones
para eae lipo de mtf‘rrupr‘mn

Bl sistema operalive se divide en dos: ROM - BIOS (Read Only Memory Basic Input
Output System)y:liose(Uisk Operating Syslem).-Las interrupciones QO0H a IFH. som
usadas para inlerrupciones internas. de herdware vy el BIOS: en tanto que las
sinterrupeiones 208 a 3 son’ -usadas por el - BOS;- y..el resto- eOH a T ecta
disponible para ser: uaadas £n aphicaciones pmprmreq

‘La forma ¢n que Jaz. funciones del sistema operativo- aon accesadas en e DOS es a
través - de - interrupciones de software. - Cada interrupcidn acresa a una categoria
especifica de funciones y éslaa son delerminadas por e} valor del registro AH. 3 se
necesila informacion -adicional. ests es pasada’ en los registros: Au.—HX. Xy DL

INTERRUPCIONES EN EL FON-BI0S

(ada una de las interrupciones en ROM-BIOS esté asociada con un némero de
apeiones que pueden ser accesadas dependiendo de] valor conlenido en el registro AB
al momento de ser solicitada la interrupeion. La lista complela de ]a.; mterru;acmnes
el B]OS se dafnE la Tab an i (ver) ch o de. mtf'rrupcmnes del.cursa). -

-’:“.—-‘3 AP




INTERRUPCIONES EN B2 DOS

La parle del sislema operalivo que es cargads y ejecutada por el cargador del
ROM-BIOS es llamada DOS. Contiene varias funciones que la mavor ‘parte de las
vecea son de un nivel mucho mas alte que las rutines de} ROM-BIOS. (Ray un cierto
{raslape sin embargo). Todes las funciones del DOS son accesadas & través de la
imlerrupcion 218, Ja cual vsa e registro M pera pesar e nimero de foneidn
requerida por el DOS. En la tabla 2 & muestran las principales funciones de la
imterrupeidn 218 del DOS. { ver disco de  interrupeiones) .
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o RUTINAS DEL FIGS [ DHGNASTRD

En este momento va tenemos log elemenlos necesarioz pare poder emplear lgunas
de las rutinas del BYS més importanles v que nos permilirén realizar algunos
diagndaticos sobre el funcionamiento de la computadora. Para ello se diseflard un
pequefo programa que maneje algunas de las inlerrupciones dadas en las Tatlas 1y
2 evidentemente no es posible realizar ] andlisis de lodes las que se plantean en
dichas lablas. por lo gque se ha hecho una seleccion de agquellas que sean més
representativas del uso y mangjo de las interrupeiones,
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Circuitos.integrados__
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Linealaes : Operan con sefiales continuas para proporcionar 0]

funciones electronicas como smplificadoresy i)
_comparadores de voltaje. U]

" Digitales : Operan con sefieles binarias y estan hechos de Rl
compuenras digitales interconectadas i




SSI :(Small-Scale Integration) Varias Compuertas en una pastilia. E_}

"MSI E(M_edium Scale Integration)de 102 100 Compuerlés en una pastila. B
LSI : (Large Scale Integration) de 100 a 300 Compueras en una pastilla. H

VLS (Yery Large Scale Integration) Miles de Compueras en una pastilla La
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