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CURSO PARA PERSONAL‘PROFESIONAL De LA
UNIVERSIDAD AUTONOMA DEL ESTADO DE MEXICO
"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO"

OBJETIVOS

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

orientada que permita un buen aprovechamineto.

Reafirmar en el grupo los conacimientos previos del tema y elevar su gradiente con
topicos y tendencias de actualidad;reforz&ndol ‘con. teorfa y- principalmente préacticas, en
cada apartado del temario, a efecto de que consolide ‘los hdbitos adecuados en el
mantenimiento preventivo y correctivo bdésico-medio de sus equipos, sin pretender llegar a

detalles de alto nivel en el campo de la Ingenieria del Hardware para Microcomputadoras.

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

hardware.



CURSO PARA PERSONAL PROFESIONAL DE LA

UNIVERSIDAD AUTONOMA DEL ESTADO DE MEXICO

MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO.

TEMARIO

1.- EVALUACION PREVIA DEL GRUPO

2 .- REPASO Y CONSOLIDACION DE CONCEPTOS

2.1.- Arquitectura de una computadora

2 .2.- Caracteristicas de los equipos: AT-286, 386, 486, 586, PS/2
2.3.-Tecnologias ISA,EISA,MCA, SPARC,RISC.Cuadro comparativo.

.2.4.- Inventario-diagnéstico de control

2.5.- Seccion de préactica.
3.- HERRAMIENTAS DE DIAGNGSTICO .

3.1- Programas de diagndstico .

3.2 .- "EPROM's" de Diagndstico.

3.3.- Rutinas él BIOS; poderosa herramienta. -
3.4.- Equipos de Diagndstico.

3.5.- Seccién de Prictica.
4.-CONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS,

4.1.-Controlador de Bus.

4.2.- Controlador de DMA,

4.3.- Generador de Reloj.

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

4.6.- Controlador de Teclado.

4_.7.-Secci6n de Préictica con manejo de

B ) TOsciloscopio y Puntas Légicas
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5.- PERIFERICOS Y AJUSTES PRINCIPALES.

5.1.- Monitores.

5.2.- Unidades de Disco.

5.3.- Impresores.

5.4.- Seccién de Prictica con manejo de

Dispositivos de Diagndstico y Alineacién.
6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO..

6.1.- Diagramas.

6.2.- Sefales de Prueba y Diagndstico.

6.3.- Microco_ntroladores', relojes y bases de tiempo.-
6.4.- Tendencias del Servicio -y Metodologfa Practica.
6.5.- Seccit.;m de Préactica.~

R

7.- Discos DUROs. .

7.1.- Princi;;ales Tecﬁ'ologfasﬂi/ sus caracteristicas.
7.2.- Fallas de origen y mantenimiento flsico.
7.3.- Mantenimiento Légico.

7.4.- Utilerfas y Software de apovyo.

PROFESORES: APOYO TECNICO: = -~
~

Ing. Juan F. Magaiia Carrillo Francisco G. Magafa Duran®

Ing. Saul S. Magana Cisneros Pedro Huerta Anguiano

'Adridn F. Magaiia Cisneros
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- Arquitectura de una computadora
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. Arqmtecfura de una cnmputadura

<l L]
f I
- C.1 System Memory Map , I
| 8
Address Range| Start-End Name | - Function |
]
l -
: 0C0000-03FFFF 000K-256K Bank 0 System memory (256K) H
040000-07FFFF 256K-512K Bank 1 Systerm memory (256K) Ll
080000-09FFFF 512K-690K Bank 2 Systern memory (128K) L1
! OAFFFF-OBFFFF 640K-768K Video Display card buffer {128K) L]
0C0000-GDFFFF 768K-BO6K IO ROM Expansion ROM (128K) H
; OEQO00-0EFFFF BIEK-960K AROM System usage (64K) q
" | 0FO000-OFFFFF | 960K-1024K ROM BIOS (6aK) ¢ ]
100000-11FFFF | 1024K-1152K Bank2 | System memory (128K) : 0
ﬁ 120000- 15FFFF 1152K-1408K Bank 3 Systern memory (128K) ‘ 7]
| . : : :
| 160000-FDFFFF ] 1408K-16146K RAM Expansion RAM (14870K| E-'ﬂ
i o . !
! ' i
; FEOODO-FEFFFF | 16146K-16210K ROM System usage (54K) . I
i FFOO0O-FFFFEF | 16210K-16274K AOM BIOS (64K) S ;. i
| '-"A
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Arquitectura de una computedora &

‘D1 1O Address Map _ s

: G
! Hex Range Devices tsage |
: e - i
‘ 000-01F D4A Controlier 4 System m
- Q20-CoHF Interrupt controllee 3 . System m
) 040-05F Timer ° . A System E
060-06F .{ 6042 keybuwra) System [
070~0}'F Real timea ciock, NMI mask Syst_ern : - Ll
0B0-09F _ DMA page register System T
QAQ-0BF - Interrupt controller 2 System Ll
0C0-0DF i DMA controller 2 System T
OF0 Clear math Coprocessor busy System 0
! OF1 Reset math coprocessor System H
CFB-OFF Mzth coprocessor System
" 1FC-1F8 | Fixed disk vo ¢ i
200-207 1 Gamevo . ¥o 1
278-27F : Parallel printer port 2 Vo . ] ’L’ _
2F8-2FF Serialport2 e} -4
300-31F | Prototype card : e} : 'm
+360-36F Reserved : Vo '
378-37F Parallel printar port 1 . ¥o -
i 380-38F SDLEC, bisynchronous 2 , o
3A0-3AF Bisynchronous 1 : Vo
380-3BF Monochrome display and printar adapter ’ Vo - m
3CO-3CF | Reserved ' 1O BN S|
300-30F Color/graphics monitor adagfsr . . "o : .m
3FO-3F7 Diskette controller e .‘ﬂ
] 3FB-3FF Seriaiport1 . a Vo o
. i : ]
R = = VS SV

"A -
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Arquitectura de una computedora

Raar Panel
, g1l lai :
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~ Arquitectura de una computadora

: -MEMCS16
| yocste
IRQ16
(RQ11
IRQ12
IRQ15

-DACKD
DRQO
-DACKS
DRQ5
-DACKB
DRQ6
-DACK?7
DRQ7
+5Vdc
-MASTER

Q14

GND

D1 - C1
D2 L C2
D3 L C3
D4 - C4
bS5 L C5
D6 L C6
D7 L C7
D38 - C8
Dg | - C9
D10 - C10
011 +C11
D124 . L C12
D134 . - C13
D144 - C14
D15 ; L C15
D16 L C16
D74 FrC17 |
0181 rC18

SBHE
LAZ23 "«
LA22
LA21
LA20
LA19
LA18
LAY
-MEMR
-MEMW
SDos
sD09
SD10
SD11
sD12
SD13

SD14

SD15
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‘Arquitectura de una campuiadnra o 5

I

- Function =

. | :
) B - IR Channel

'E.1 DMA Channels

~; U e - L

-
;
|
|

" Spare {8-bit ransfer

- Spare (16-hit transfer)

SDLC (8 -bit trarsier;
Floppy disk {8-b# transfer)
Spare (3-bit transfa

Cascade for DMA contr Her

Spare (16-bit transfer)
Spare (16-bit transfer)

'E.2 DMA Controller Registers

‘Hex Address

Command Codes

oCo
0C2
i 0C4
'i 0Cs
ocs
0CA
ocC
0CE
oDo
0Dz
oD4
0D6 .
o008
= " oDA
mlmmmmﬁﬁﬁﬁ: oDC
.f ODE _

i pennnnness

~ Wike miode register
. Jlear byte poister fip-lop

CHO base and current address

<0 dase and current word count

CH1 base and current address

CH1 base and current word count

CH2 base and current address

CH2 base and current word count

CH3 base and current address

CH3 base and current word count

Read status register/Write command register
Write mode register . :
Reac temporary registers/wriie command regis.er

L SISISISISISISISISISISISISIGIGID]EI5IS1S

Aead temporary register/Write mask clear . i
Clear mask registar . iﬁﬁg
Write all mask register bits
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- Amuxtectura de una camputadura

‘ E. 3 Page Register Addresses
! Page FLglster : a/O Hex Address o

- )
DMA Channal & 0087 !_f_ﬂ
DMA Channei 1 ' ‘ 0083 |
DMA Channei 2 0081 )
OMA Chanriei 3 0082 [T
CMA Channel 5 008B o
DMA Channel 6 089’ I
DMA Channei 7 S C0B8A ! I%
Refresh o 008F. ; [n
i

' £.4 nterrupts ]
- e - R IJ
Level ____Function H
0 " . Systemtimer output 0 U]
Keyboard output buffer fuil U]
2 interrupt from contro!ler 2 (level 8-15) 0
3 Serial nort 2 G
4 Serial port 1 (17
5 Parallel port 2 I
6 Diskatte controller 0
7 Paraltel port . q
8 Real-time clock o 5

9 Software redirected to INT OAH ‘
10 Reserved - ' -
11 Feserved : ' 'm
b2 Ressrved . J
. i 13 30267 - : d
1 14 Hard disk driva C d
i 15 Reserved : JH
muﬁﬁﬂﬂmﬁiﬁﬁﬁmﬁﬁﬁﬁﬁr =1 = EEHEEEEEEEEEEE ;
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Arquitectura de una computadora

S15151SI51515

E.5 Timers.

SEIEIE

‘ Channel Function

-0 System timer
1 - Refresh request generator
2 © Tone generation for speaker
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Caracteristicas de las distintas arauitecturas

1

BEE55!  EEEEEER = = = B |55
1]

1] ]

| XT 8088

U] e ] .r; o

Liberacion:1982

= Direccionamiento.1MB
* Memoria Usuario.640KB
* Almacenamiento:

32MB (MS-DOS 2.xx)

JH

g :
C‘Mﬁﬁﬁﬂ : 70MB {MS-DOS 334
= == * Yelocidad:de 4.77 a 10 Mhz.
ve:

- AT B0O288

: *LiberaciGn: 1986
= _ *Direccionamiento:16MB
- * Memoria Usuario:15MB
. . * Almacenamiento:2GB
b————— *Yelocidad:de 8 a 16 Mhz.
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~ Caracteristicas de las distintas arouitecturas
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* Liberacion: 1882

* Direccionamiento: 4GB

* Memoria Usuaric:
Limitante Tecnologica

* Almacenamiento: en TB

* ¥elocidad:de 16 a 30 Mha.

- sz

S AT 8456

* Liheracion:1890
* Caracteristicas

Similares al 386
* Incluye Memoria Cache
y Coprocesador
* Tecnologia-RISC
* Yelocidad:de 25 a 5% Mhz.
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— = Configuracién switches XT

SIS

The locations of the two switches are shown
in the following illustration of the system
board, . : :
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K Configuracidn swilches XT

1) SWl -~ DIP Switch

Default

S151S1SISISISISISISISISISIS]

A.3 Descriptions of the corresponding DIP
Switcres

Une

e SERERE 2

switch :

No., Setting _ Function
SWl-1 OFF Enables disk drive.
5wl-2 ON :Disables 8987‘interrupt.
SWl1-3° * (sw1 31 and SW1l-4 determine the
SWl-4 * . amount of RAM installed on the

;system board.)

3W1l-5 * Determines display type.
SWl-6 * .Determines display type.
SW1l-7 * (SWl -7 and SW1-8 determine the -
Swl-8 * mnumber of disk drive(s)

installed to the system unit.)
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Conptiguracion swilches X 3
ol
Eﬁﬂ@ SREEEEE = SEEEEE EEEE g
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]
I5i , ,
T l : . .
. 2) SW2 -- DIP Switch Two I
i i
2 i
i switch - Default H
NO. Setting Function
E SW2-1 Reserved. L'I'!
I sW2-2 Reserved.
SwW2-3 Reserved.
Sw2-4 Reserved,
i SW2-5 Reserved, E
: SW2-6. * Determines the maximum amount
I'] | - of RAM which can be installed
I to the system board without [
lm ‘ u'si_n_g a memory expansion adapter. 0
% EW2-7 . ON En:—l\ble's' the built-in RS§-232C port. [[[]
E i swW2-8 ON . Enables the built-in parallel port. i
g ;
o g
:
: o
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A.5 Quick reference for Sw1tch Settings
involved with the memory size

§W2-6 ON - indicates the 648KB version.
5 OFF - indicates the 256KB version.

. Enabled 256K 640K

. SW1-3 SWl-4 1$ank Version Version
| f....-__..___.........._.___..___'_-....---'_ _______________________
' [oN OoN i1 64K 256K
I OFF ON 11,2 128K 512K
!?_---n_---_________TL__;___-__--------—-------,_--
.ON OFF i1,2,3 192K 576K
A A g
(OFF OFF 1,2,3,4 256K 640K B
oI TR D TToTTTTITIT T d
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' ~ Configuracién switches AT
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- Configuracion swiiches AT

BE

! i
; SWT-SWITL‘I{ ONE )
li R A R i RS e o e —TA——— Tt o - m
a0
| 0
. Switch '
i i..'jo. Setting Function I_LJT!|
] .
{ SW1-1 OFF Disable COM1 ﬂ
© ON (DEFAULT) Enable COM1 G
I o Iy
. SW1-2 OFF Disable COM2 5
ON (DEFAULT) Enable COM2 0
| SW1-3 OFF Enable real time clock (RTC1) 5
ON (DEFAULT) Enable real time clock (RTC0) :
. SW1-4 OFF (DEFAULT) Disable IRQ2 5
ON ‘ Enable IRQ2 0
q
l ﬂ
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Que es un jumper ?
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- The buiit-in display interface supports flicker free scrollmﬂ for
the following display types:

- IBM monochréme compatibility
- IBM color graphics compatibility
- Hercules monochrome graphics compatibility

- Plantronics color plus compdublhty

When using EGA card, the build-in display interface should be
dxsabled by closing jumper JP1 at position A and setting SW2-6
'1 to ON. The slide switch SW4 must be set to COLOR or
| MONOCHROME . respectively___when __using___color___or_

Tﬁonocﬁf&me momitor, Sét SW4 1o ¢olot if EGA modeis used.—

ST G151 GG STS TS S S 1SISIS SIS IS TSI IS 1S IS 1S IS TS TS1S1S 151 51S]

MIDRENESD 020 OSNOE SESE 0 mE S HEEEESSE ||

You may enable or disable the built-in display adapter by-
¢ setting the JP1 jumper.
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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 tatle, the two diskette drive
i configuration requires you tc.. ¢ the switches SW2-1, SW2-7
and SW2-8 to OFF, OFF and ON respectively.
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| CMGS SETUP (C) Copyright 1985-1989, Ametican Megatrends Inc,.
! - .
i1 Date (mn/datefyear) Wed, Mar 15 1989 Base memory size : 640 KB
1 Time (hour/min/sec) 13:29:34 .Ext. memory size 384 KB
Floppy drive A: 1.44 MB, 3 1/2" Numeric processor " Not installed
| Floppy drive B: 1.2 MB, 5 1/4" _
Cyin Head WPcom LZone Sec Size
i| Hard disk C: type 47 = USER TYPE 1224 16 1224 1224 36 330 MB
i | Rard disk D: type : 40 820 6 820 820 17 42MB
I| Primary display VGAOrEGA ~ ~— -
Keyboard - © ¢ Installed Sun {Mon {Tue {Wed | Thu | Fri {Sat
Scratch RAM option  : 1 26 | 27 | 28 1 2| 3| 4
5 5] 7 8 9|10 [ 119
) 12| 13{"14] 15| 16|17 |18
FIXED type = 01....46, USER defined 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| 26| 30| 3 1
ESC = Exit,| « t — = Select, PgUp/Pgbn = Modity | 2| 3| aj -5] 8] 7| 8
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‘Usethe | <« § '« keysto highlight the parameters you want to change.
i Use the <PgUp> ard < Pan > keys to modnfy tha values

‘Date and Time

'Use the } « % — keys to select the parameters you want to change.
‘Use the <PgUp> and <PgDn> keys to cycle through the- avallabls
| settings.

. Floppy Disk Drives

 Select the Floppy drive field. Press the < PgUp> and <PgDn> keysto
| cycle througr the available settings. Avallable floppy disk drives are 5 1/4"
} (360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your systemdoes not have
a floppy drive B, be certain to specify "Not installed”.

IS 1SS TS TSIS ISISTSISIEIS IRISTS G

Primary Display ' . 0
| Select the Primary display field to establish the primary videoldisplaw ) n -
adapter type. Press the <PgUp> and <PgDn> keys to cycle through K
the available semngs T
& Monochrome (Monocnrome adapter, ihcluding MDA and Hercules) : ﬂ
]
& Color 40x25 (Color-Graphics Adapter initialized in 40-column mode), m .-
® EGA [Enhanced Graphics Adapter} or YGA (Video Graphic Array). '..311
# Color 80x25 (Coior Graphics Adapter initialized in 80-column moda). ' o
' ]
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Hard Disk Drives N , i

.{For hard disk drives, use the <PgUp> and <PgDn> keys to cycle _ i

through the 46 types of disk drives supported. Type 47 is given to helf ' ' ,H

! the user defined its own drive type which will be stored in the CMOS. See o I§

| Table 3.2 for a printed list of lhese drive types. oo H

Bypassing Keyboard Error C Lda

To configure the system for non dedicated file servers, you can set the ‘ 1]

keyboard "Mot installed” in the SETUP menu so that BIOS will not report _ 5

{ any "Keyboard error" and will not wait for "F1" key to be pressed during , " )

i system boot. : ' "
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Bypassing Video Error 1
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 ,L‘

connected. The BIOS will not report any "Video error’ and will not wait for
any "F1" key to be pressed during system boot.

Bypassing Floppy Error

To contigure the system witho(n floppy controller, you can set both the
| BIOS supported floppy drives (A and B) as "Not installed". In that case
810S will not check for the floppy controfier and wili not report any error.

HESSEEEEHE

after you have finished with the SETUP program, press the <Esc> key 'n
A prompt will then appear: _ I

Write data into CMOS and exit {Y/N)

Type"Y"and press the < Enter> key. The computer performs a cold boot. ‘ %‘I

{equivalent to turning the power off and back again), followed by memory i

t test, and then tries to boot from the disk drive. If your hard disk has not T

- yet been initialized, be sure that you have a bootable DOS diskette. E‘

: q
| R
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A Table 3.2 Supported Hard Disk Drives g
| g
- { Write Landing ‘ L
Type Cylinders Heads Precomp Zone Capacity U
: | 33 1024 5 1024 1024 43MB H
34 612 2z 128 612 10MB H

| 35 1024 9 None 1024 77MB ,
' 36 1024 8 512 1024 68MB ,j
37 615 8 128 615 . . 4IMB g

| 38 987 3 987 987 25MB .
39 987 7 987 987 57MB a
; 40 820 6 820 820 4IMB -,‘.I
41 977 5 977 977  41MB a

42 981 5 981 981 41MB
'; 43 830 7 512 830 48MB
oo 44 830 10 None 830 - 69MB _ a
' 45 917 15 None 918 114MB T
: 46 1224 15 None 1223 152MB 0
)
)
‘.'ﬂ
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BIOS AWA RD

j ! The SETUP program lets you Spemfy your system's configuration of Erlﬂ
| diskette drives, hard disk drives, video dispiay, memory, date and time. ]
.| The SETUP program is built-in, you do not need a diskette to use it. n
" Note ‘ g
i The following procedures assume your system has the Award 286 q
! Modular BIOS installed. If your system has a different BIOS in- 0
%_ stalled, these procedures will nst work. I
[l ¥
1 - '

.l Torun SETUP program, simultaneouly pressthe <Ctri> <Alt> <Esc> I

il keys. The SETUP screen appears on your display: ﬂ

i

' AWARD SOFTWARE CMOS SETUP Lﬂ

'l | oaTE MMiDDAY)  s/18789° I

: TIME {HH:MM:SS) 11:08:14 E-ll

‘ ’ ]

DISKETTE 1 1.2M Ini
DISKETTE2 . 360K , al

. ~ CYLS HEADS SECTORS  PRECOME

"ol oisk 2 13 s 17 300 0

i DISK 2NONE : ] _
VIDEO EGA - S . !!%
BASE MEMORY 512 - ‘ I-'ﬂ
EXTENDED MEMORY 0 : _ . 1

~ g

ERROR HALT NO'DISK ERROR HALT _ ' i
SPEED SELECT NO CHANGE q
4 1 movesbetweonitems, -~ - selects values |

l F10 records chanaes. F1 exins, F2 for color togale |
mmmﬂmmmmnmmmmmlﬂmh L) 45 B A 450 ) A ST A1 ) 1 i i amy i e e ST N ST R

b mmﬁﬁﬁﬁmCEEECCCﬁCCfUE%




"Table 3.3 Supported Hard Disk Drives

Write  Landing Specific

§
;
:
;
g

Type Cylinders Heads Precomp Zone Disk
0 306 4 128 305
G 1 615 4 300 615 Seagate 225
L% 2 615 6 300 615
] 3 940 8 512 940
4 940 6 512 940
5 615 4 0 615
6 462 8 256 511
: 7 733 5 0 733 Seagate 4038
- 8 900 15 0 901
g 3 9 820 3 0 820
4 G 10 855 5 0 855
| . 1 855 7 0 855
m o 12 855 7 0 855
m & 13 306 8 . 128 319  Seagate 225
El 14 733 7 ) 733
ﬂ‘ ] 15 Reserved
: 16 612 4 0 - 663
0 17 997 5 300 997
0 18 997 7 0 997
E‘. 19 1024 7 512 1023
i 20 733 5 - 300 732
21 733 7 300 732
22 733 5 300 733 Seagate 4038
23 306 4 0 336 '
24 Reserved '. .
25 1024 9. 0 1023 Seagate 4096
26 1224 7 0 1223 Maxtor 2085
27 1224 1 0 1223 Maxtor 2140
28 1224 15 0 1223 Maxtor 2190
29 1024 8 0 1023  Maxtor 1085
30 1024 . 1" 0 1023 Maxtor 1105
3 918 11 0 1023  Maxtor 1176
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- i 5
L §Tab!e 3.3 Supported Hard Disk Drives
St Write Landing  Specific
ﬂType Cylinders Heads Precomp  Zone Disk
@" 32 925 9 0 1926 CDC9415
.- | : E o 33 1024 10 0 1023 Generic 10hd
. piaa 1024 12 0 1023 Generic 12hd
_ v i35 1024 13 0 1023 Generic 13hd
ﬂ‘l 36 1024 14 0 1023 Generic 14hd
E 5 = 37 1024 o2 0 11023 Generic 2hd
dl 38 1024 16 0 1023 Generic 16hd
dii 39 918 15 0 1023 Maxtor 1140
I L'il’ 40 © 820 6 0 1820  Seagate 251
f-"'li 41 1024 ' 5 §12 1024 Miniscribe 6053 -
42 988 5 128 igg8  Core In'tl AT 43
| 43 1024 5 124 1023  CMS-K40
u’ 44 1024 8 512 11024  Miniscribe 6085
I} |

I}

1

3
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i !Seuing the Video Display Configuration

[[iSelect the VIDEO field to establishthe primary video display adapter type.
fiPressthe « < keystoc

ycle through the available settings:

; .
'@ EGA (Enhanced Graphics Adapter).
@ 40 Cotor (Color Graphics Adapter initialized in 40-column mode).

Select the settings that suits your display adapter.

:® 80 Color (Color Graphics Adapter initiatized in 80-column mode}.
'@ MONO (Monochrome adapter, including MDA and Hercules)
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D.4 Real-Time CLock Information g
(Addresses (:5-20D) 3
Byte function Address H
0 Seconds ‘ 00 ! T
1 Second alarm . 01 T
2 Minutes - _ 02 H
-3 Minute alarm 03
4 Hours : 04 ﬂ
5 Hour alarm 05 I
6 Day of week : 06 } H
7 Date of month - 07 i}
-8 Month ’ o8 - [n]
! 9 Year 09 ! -
| 10 Status register A 0A
| 1 Status register B 0B -
12 Status register C - : oc - 7
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82284

CLOCK GENERATOR AND READY INTERFACE

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

B Generates System Clock for IAPX 286 B Available in 18-Lead Cerdip Package

Processors (See Packaging Spec, Order #231369)
‘ w Single +5V P Supp!
m Uses Crystal or TTL Signal for Frequency ingle ower Supply
Source , B Generates System Reset Output from
_ Schmitt Trigger input
® Provides Local READY and MULTIBUS®* & Available in EXPRESS
READY Synchronization — Standard Temperature Range

— Extended Temperature Range
The 82284 is a clock generatar/driver which provides clock signals tor iAPX 286 processors and support compo-

nents. it also contains logic to supply READY to the CPU from either asynchronous or synchronous sources and
synchronous RESET from an asynchranous input with hysteresis.

-

RESET ’
HES ﬂ RESET
SYNCHRONIZER
e p—
x _— ARDY []1 181 Ve
x os¢ ox . SADY 2 17 [J ARDYEN
- SROYEN[] 3 16 [ 81
S READY [] 4 15 [1 86
Fil EFIC]5 g4 14[INC.
N Frcds 13] PCLK
ARDYEN ——
ROy _:D— SYNCHROMIZER x, 07 12 5 ReseT
‘ ! X, 08 1171 RES
SABYEN —:D_ READY GNC[] 9 101 ] cLx
SRDY —— LoGIC HEADY
LD
50 — - GENERATOR oL
Figure 2.
Figure 1. 82284 Block Diagram 82284 Pin Conliguration

*MULTIBUS is a patented bus of Intel.

intm Corpor Bnon Assumes Mo Rpspaasibitty for tne Use of Any Crcutry Otver Tran Cacurtry Emboaid i an iftel Product vo Ot Crcud Palent Loanses ate mpied

. January 1986
& INTEL CORPORATION 1942 4-139
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® Generates the System Clock for the
iAPX 86, 88 Processors:
5 MHz, 8 MHz with 8284A
10 MHz with B284A-1

m Uses a Crystal ora TTL Signal for

Frequency Source
® Provides Local READY and MULTIBUS®

READY Synchronization

®m 1B8-Pin Package

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

m Available in EXPRESS

Single +5V Power Supply

Generates System Reset Outpﬁt from
Schmitt Trigger Input

Capabla of Clock Synchronizailon with
Other 8284As

- Standard Temperature Range’
- Extended Temperature Range

XTAL °

osciLLaTor [7]

o
ol
3
z
q

FIT
-3 r_i +2 lpoik
YN YN
EFI SYNC 3 <
CSYNC Bl
ROYY . y
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82B4A/B2B4A-1 Block Diagram
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8237A/8237A-4/8237A-5
. HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

m Enable/Disable Control of Individual a Directly Expandable to any Number of |
DMA Requests Channels
= Four Independent DMA Channels = End of Process Input for Termlnatlng
Transters
m Independent Autoinitialization of ali
Channels m Software DMA Requests

u Independent Polarity Conlrol ior DREQ
and DACK Signals

a Available in EXPRESS
s Address Increment or Decrement - Standard Temperature Range

m High performance: Transfers up to 1.6M = Available in 40-Lead Cerdip and
Bytes/Second with 5 MHz 8237A-5 Plastic Packages
(See Pacxaging Spec. Crder #231369)

s Memory-to-Memory Transfers

u Memory Block Initialization

The 8237A Multimode Direct Memory Access (DMA) Controiler is a peripheral interface clrcuit for microprocessor sys-
tems, it is designed tc improve system perlormance by allowing external devices to directly transter information trom
the systermn memory. Memory-to-memory transfer capability is also provided, The B237A ollers a wide variety of pro-
grammable control features to enhance data throughput and system optimizalion and to allow dynamic recontigura-
tion under program control,

The 8237A Is designed to ba used in conjunction with an external B-bit address register such as the 8282, It contains
four independent channels and may be expanded to any number of channets by cascading additional controiler chips.,

The three basic transfer modes aliow programmability of the types of DMA service by the user, Each channel can be
individually programmed to Autoinitialize to its origina! condition following an End of Process (EQOP).

Each channel has a tuli 64K address and word count capability.
The B237A-4 and B237A-5 are 4 MMz and 5 MMz seflected versions of the standard 3 MHz B237A respectively

=

Figure 2.
Figure 1. Block Diagram Pin Configuration
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B237A/8237A-4/8237A-5

Table 1. Pin Description

Symbol

Typs

Name and Fuaction

Symbol

I Type

Name and Function

Yeo

Powar: + 5 volt supply.

Vss

Ground: Ground.

CLK

Clock Input: Clock Input controls
the internat operations of the
8237A and its rate ol data trans.
fers. The input Mmay be driven at up
10 3 MHz for the standard 8237A
ang up to 5 MHx for the B237A5.

&

Chip Sslect: Chip Seiect 15 an ac-
tive Jow input used 10 select the
B8237A as an WD device 2uring the
Idie cycte. This aliows CPU com-
munication gn the data bus.

RESET

Resel; Reset is an active high in-
put which clears the Command,
Status, Aequest ang Temporary
regisiers. it also clears the
firstriast Hip/tlop and sets the
Mask register. Following a Reset
the gevice is in the idie cycle.

READY

Ready: Reaoy is an input used to
exteng the memory read and write
pulses trom the 82374 to accom-
mogate slow memories or /O per
ipheral devices. Ready must not
make transitions guring its speck
freo setup/hald time.

HLDA

HMold Acknowledge: The active
hign Mold Acknowiedge from the
CPU indicates thal it has relin-
quished control of the system
busses.

DREQO-DREQI

DMA Request: The DMA Request
lines are Individual asynchronous
channégl request inputs used by pe-
ripheral circyits 1o oblain DMA
service. In fixed Prictity, DREQO
has the highest priority and
DREQ3I has the lowest priority, A
request is penératen by activating
the DREQ line of & channel, DACK’
will acknowieoge the racognition
ot DAEQ signal. Poiarity of DAEQ
is programmabie. Reset intializes
these lines to active high. DREQ
must D¢ ma‘ntained until tha corre-
sponding DACK goes active.

DEO-DBY

o

Dats Bus: The Daia Bus tines arg
Bigiractiona! threg-state signals
conneCted to the System data bus.
The outputs are enanled in the Pro-
gram condition auring the /O Read
to output the contents of an Ad-
dress register, & Status register,
the Temporery ragister or a Word
Count regisier to the CPU. The out-
puts are disabled and the inputs
are read during an MO Write cycle
when the CPU is programming the
8237A control repisters. During
DMA cyctles the most significant 8
bits ¢! the address ire OUIpUL ONID
the gata bus 10 be sirobed into an
external 1atch by ADSTB. In mem-

ofy-to-memory operstions, cata
from the memory comes into the
8237A on the data bus dunng the
read-from-mamery transfer. in the
write-to-memory transier, the datla
bus outputs place the data in1o the
new memory location,

1oR

o

1O Resd: /O Read is a bidirec:
tlonal active low three-state line. In
the Idle cycle, It is an input contral
signal used by the CPU to read the
control registers. 1 the Acttive Cy-
cla, it is an output contral signal
usec Dy the B237A to access Cata
{rom & peripheral guring a OMA
Write transier,

[

[lle]

VO Welte: /O Wrlte Is a bidirec-
tional active low three-state line, In
the idie cycle, it is an input control
signal ysed by tha CPU 1o load in-
tormation Into the 8237A. in the Ac-
tive cycie, It is ah output control
signal ysed by the 8237A to load
data to the peripharal during a
DMA Read transier.

[]

End of Process: End of Process is
an aclive low bidirectional signal.
tnformation concerning the com-
pletion of DMA services Is avail-
able at the bigirectional EOP pin.
The 8237A allows an external sig-
nal {6 terminate an active DMA
service. This is accomplishea by
pulling the EQP input Jow with an
externat EOP signat. The 8237A ak
30 genarates a pulse when the ter-
minat count {TC) tor any channel 13
reached, This generates an EQOP
signal which is sutput through the
EOR Line. The reception of ECP,
aither internal or exiernal, will
cause the B8237A to terminate the
service, resst the request, andg, if
Autoinitialize is snabled, to write
the base registers to the current
registers of that channel. The mask
bit and TC bit in the status ward
will be set for the currently active
channel by EOP unless the channel
is programmad tor Autoinitiatiza. In
that case, the mask bit remaz:ns un-
changed. During memory-to-mamary
transters, EOP will be output when
the TC lor channet 1 occurs. EQP
should be tied high with a puti-up
resisior If It is nol used to prevent
effonepus end of process inputs.

AD-A3

o

Address: Tha four least signitcant
address lines are bigirectional
thred-stale signats. In the Idle Cy-
cla they are inputs and are used by
the CPY to address the register
10 be loagec or read. In the Active
cycle they are outpyts and provide
the lower 4 Dits of the outout ]
address. .

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

Table 1. Pin Description (Continued)
Symbeol Type Hame and Functlon Symbol Typs Name and Functlon
Ad-AT O | Address: The four most significanl AEN O | Addrass Enable: Address Enable
addrass lines are throe-state out- enabies the B-bit falch containing
puts ang provide 4 bits of address. the upper 8 agdress bits onto the
These lines are enabled only during system address bus. AEN can also
the DMA service. be used to dgisable other systerm bus
HAQ 0 | Hold Request: This is the Hold Re- c_driverls dur:ng DMA transters. AEN
- ’ queat 1o the CPU and is used to re- is active HIGH, .
ques! control of the sysiem bus. it ADSTB Q | Address Strobe: The active high,
the corresponding mask bit s Address Strobe is used to strobe the
clear, the presance of any valid uUDpper acdress byie into an external
DREQ causes 8237A to Issue tha s Intch,
HA : ; -
Q. MEMRA O | Memory Read: The Memory Read
DACKO-DACK3 C | DMA Acknowledge: DMA Ac- signal is an active low three-state
knowledge s used to notify the in- output used to access data from the
divigual peripherals when one has N selecied memory {ocalian during a
been granted a DMA cycle. The DMA Read or & memory-to-memory
sense of these lines is program- transfer.
:\vzb::;vﬁeset initiaiizes them 1o ac- ‘MEMW 'O | Memory Write: The Memory Write
- . is an active low three-state oulput
. used to write data 10 the seiected
memory location during a DMA
FUNCTIONAL DESCR'PTION Write or & memory-to-memory
- transter.

‘The B237A block diagram includes the n;ajor logic

blocks and all of the internal registers. The data inter-
connection paths are also shown. Not shown are the
various control signals between the blocks, The B237A
contains 344 bits of internal memory in the form of
registers. Figure J lists these registers by name and
shows the size of each. A detaited description of the
registers and their functions can be -found under
Register Description.

Name f Sz Number
Base Address Registers 16 s 4
Base Word Count Registens 16 bits 4
Current Acdress Regislers 16 bits 4
Curreni Worg Count Registers 16 bits 4
Temporery Aodress Regrater 16 bits 1
Temporary Word Caunt Registar 16 bits 1
Siaius Registet 8 bits 1
Command Register 8 bits 1
Temporary Register 8bits 1
Moge Regisiers 6 bits 4
Mask Register 4 bits 1
Request Aegister 4 Dits 1

Figure 3. 8237A Internal Registers

’

The B237A contains three basic blocks of control logic.
The Timing Control biock generates internal timing and
external control signals for the 8237A. The Program
Command Controt block decodes the various com-
mands given to the B237A by the miCroprocessor prior
to servicing a DMA Regues!. It also decodes the Mode
Control word used to select the type of DMA during the
servicing. The Priority Encoder block resolves priority
contention between DMA channets reguesting service
stmultanegusly. -

The Timing Control block derives internal timing from

the clock inpul. In B237A systems this input will usually

[ 3]

be the 02 TTL clock from an 8224 or CLK from an
BOBSAH or B2B4A. For 8085AH-2 systems above 3.9 MHz,
the 8085 CLK(OUT)} does not satisfy B237A-5 ¢lock LOW
and HIGH time requirements. In this case, an external
clock should be used to drive the B237A-5.

. DMA Operation

The 82374 is designed o operate in two major cycles.
These are called idie and Active cycles, Each device cy-
cle is made up of a number of staies. The 8237A can
assume seven Separate states, each composed of oneg
tull clock period, State | {S1) is the inaglive state. It is
entered when the 8237A has no valid DMA requests
pending. While in SI, the DMA controller is inactive bul
may be in the Program Condition, being programmed by
the processor. State S0 (S0} is the firs state of a DMA

service. The §237A has requested a hold but the pro- -

cessor has not yet returned an acknowledge. The 8237A
may still be programmed until it receives HLDA {rom the
CPU. An acknowledge trom the CPU .will signal that
DMA transiers may begin. 51, 52, 53 and 54 are the
working states of the DMA service, I more time is
needed to complete a transfer than is available with nor-
mal timing, wait s1ates (SW) can be inserted between $2
or $3 and 54 by the use of the Ready line on the B237A.
Note that the data is translerred directly from the I/O
davice to memory (or vice versa) with {OR and MEMW (or
MEMR and 1OW) being active at the same time. The data
is not read into or driven out of the 8237A in ¥0-10-
memory or memory-to-l/0 DMA transiers.

Memary-to-memary transfers require a read-from and a
write-to-memory to complete eacnh transier. The states,
which resembie the normal working states, use iwo
digit numbers for identification. Eight states are re-
quired for a single transfer. The first four states (S11,
512, 513, 514) are used tor the read-from-memory half

Ix -
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intel 8237A/8237A-4/8237A-5

anc the Jast four states (S21, S22, $23, 524} lor the write-
1o-memory hall of the transfer,

IDLE CYCLE

when no channel is requesting service, the 8237A wlil
gnter the ldle cycle and pertorm "SI states. 1n this
cycle the B237A will sample the DREQ-lines every clock
cycle to determine if any channet is requesting a DMA
service. The device will also sample C5, Yooking for an
attempt by the microprocessaor o write or read the inter-
nai registers of the B237A. When CS is low and HLDA Is
low, the B237A enters the Program Condition. The CPU
can now establish, change or inspect the internal defini
tion of the part by reading from or writing to the internal
registers. Aadress lines AD~AZJ are inputs to the device
and select which registers wili be read or written. The
iOR and TOW lines are used to select and time reads or
writes. Due o the number and size of the internal regis-
ters, an internat {lip-fiop is used 1o ‘generate an addi-
tional bit of address, This bit is used to determine the
upper or iower byte of the 16-bit Address and Word
Count registers. The flip-flop is reset by Master Clear or
Reset. A separate software command can also reset this
tiip-flop.

Special software commands can be executed by the
8237A in the Program Condition. These commands are
decoded as sets of addresses with the CS and TOW. Ths
commangs ao not make use of the gata bus. Instruc-
tions incluoe Clear FirstiLast Flip-FLop and Master
Clear.

ACTIVE CYCLE

When the B237A is in the Idle gycle and a non-masked
channe! requests a DMA service, the device will output
an HAQ to the microprocessor and enter the Active cy-
cle. It is in this cycle that the DMA service will 1ake
place, in one of four modes:

Singls 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-
femented or incremented tollowing each transfer, When
the worg count rofls over” from zero to FFFFH, a Ter-
minal Count {TC) will cause an Autoinitialize if the chan-
nel has been programmed 10 do 0.

DREQ must be held active until DACK becomes active in
order 10 be recognized. If DAEQ is held active through-
out the single transter, HRQ wlll go inactive and release
the bus to the system. It will again go active and, upon
receipt of a new HLDA, another single transfer will be
performed, in BOBOA, BOBSAH, BOBB, or BOBS system this
witl ensure one full machine cycle execution between
OMA transters. Details of timing between the 8237A and
other bus control protocols will depend upon the char-
acteristics of the microprocessor invoived.

Biock Transfer Mode — in Block Transter mode the
device is activated by DREQ to continue making trans-
fers during the service until a TC, caused by word count
going to FFFFH, or an external End of Process (EQP) is
enceuntered. DREQ need only be held active until DACK

becomes active, Again, an Auloinitialization will occur
at the end of the service H the channel has been pro-
grammed for i,

Demand Transler Mods — In Demand Transfer moda the
device is programmed to continue making transfers
until 8 TC or external EOP is encountered or until DREQ
goes inactive. Thus transfers may continue until the 11O
device has exhausted its data capacity. After the IO
device has had & chance to catch up, the DMA service is
re-established by means of a DREQ. During the time
between services when the microprocessor is ailowed
to operate, the intermediate values of address and word
count are stored in the 8237A Current Address and Cur-
rent Word Count registars. Only an EOP can cause an
Autoinitialize at the end of the service. EOP is generated
either by TC or by an external signal.

Cascade Mode—This mode is used 10 cascade more than one
8237A together for simple system expansion. The HRQ and
HLDA signals from the additional 8237 A are connected 10 the
DREQ and DACK signals of a channel of the initial B237A
This aliows the DMA requesis of the additional device to
propagate through the priority network circuitry of 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 8237 A is used only for prior-
itizing the additional device, it does not output any address
or-contral signals of its own. These could conflict with the
outputs of the active channel in the added device. The 8237A
will respond to OREQ and DACK but all other.outputs except
HRQ will be disabled. The ready input is ignored.

Figure 4 shows two additlonal devices cascaded into an
inltlal device using two ol the previous channels. This
forms a two level DMA system. More B237As could be
added al the second level by using the remaining chan-
nels of the first level: Additional devices can also be
added by cascading into the channels of the second
level devices, forming a third levei.

1‘T
Lo

N0 LEVEL

3T LEVEL 823TA

ESSOR
LL DRED j=——ri HRO
feed MLOA OACK bm—] HrpA

B2ITA

. DMEQ |————q HPD

DACK y—=] MLD&

INITLAL QEVICE ATITA

ADDITIONAL
DEVICES

Figure 4. Cascaded 8237As '
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TRANSFER TYPES

Each of the three active ranster modes can perform three
different types of transfers, These are Read, Write and Verity.
Write translers move data from and /C device to the memoary
by activating MEMW and 10R. Read transters move data from
memory 10 an /0 device by activating MEMR and TOW. Verity
transfers are pseuda iransfers. The B237A cperates as in
Aead or Write translers generaling addresses, and responding
to EOP, etc. However, the memory and I/Q control lines all
remain inactive. The ready inpul! is ignored in verity mode.

Memary-to-Memary-To perform block moves of data trom
one memory address space to another with a minimum of
program effort and time, the 8237A includes a memory-to-
memory transter feature. Programming a bit in the Command
register selects channeis §) to 1 1o operate as memory-to-

memory transter channels. The transfer is iniliated by setling -

the software DREQ for channel 0. The B237A requests a DMA
service in the normal manner, Atter HLDA is lrue, the device,
using four state transfers in Block Transter mode, reads data
from the memary. The channel 0 Current Address register is
the source lor the address used and is decremented or incre-
menled in the normat manner. The data byte read from the
memory is stored in the 8237 A internal Temporary register,
Channel 1 then performs a four-state transter of the data from
the Temporary register to memory using the agdress in its
Current Address register and incrementing or decrementing it
in the normal manner, The channel 1 current Word Count is
decremented. When the word count of channel 1 gees to
FFFFH, a TC is generated causing an EOP output terminating
the servica.

Channel 0 may be programmed to retain the same ad-
dress for all transfers, This allows a singie word to be
written to a block of memary.

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

Autoinitialize—By programming a bit in the Mode register, a
channel may be sat up as an Autoinitialize channet. During
Auloinitialize initialization, the origina?! values of the Current
Adaress and Currert Word Count registers are automatically
restored from the Base Address and Base Word count registers
of that ghanne! loflowing EQP, The base registers are ioaded
simuitaneocusly with the current registers by the micropro-
cessor and remain unchanged throughout the DMA service.
The mask bitis not altered when the channel is in Autoinitialize.
Following Autcinilialize the channel is ready o perdorm
another DMA service, without CPU intervention, as soon as a
valig DREQ is detected. in order to Autoninitialize both chan-
nels in a memary-to-memory traaster, both word counts should
be programmed identically. il inferrupec externa'ty, EQP
pulses should be applied in both bus cycles.

Priority - The 8237 A has wo types of priority encoding avait-
able as sohware selectable options. The lirst is Fixed Priority

which fixgs the channels in priority order based upon the
descending value ol their number. The channe! with 1he lowest
priotity is 3 followed by 2, 1 and the highest priarity channel,
0. After the recognition of any one channel for service, the
other channels are prevented from intertesring with that ser-
vice untit it is comploted, '

The secong scheme is Rotating Priarity. The last chan-
nel 10 get service becomes the lowest priority channel
with the others rotating accordingty,

18t 2nd 3rd
Servica Service Service
Mgheat ] | 2 -a—suiviCa 3 ~— anrvice
1 cg— service 2 - raquUas; 0
2 _\0 \1
lowest 3 ¥ 2

With Retating Priority in a single chip DMA system, any
device reaquesting service is guaranteed o be recog-
nizad after no more than three higher priority services
have occurred. This prevents any one channel from
monopolizing the system.

Compressed Timing — In order to achieve even greater
throughput where system charatleristics permit, the
B237A can compress the transfer time to two clock
cycles. From Figure 11 it can be seen that state S3 is
used to extend the access time of the read pulse. By
remecving state 53, the read pulse width is mage equal to
the write pulse wiglh and a transfer consists only of
state 52 to change the address and state 54 to perform
the readiwrite, S1 states will still occur when AB-A15
need updating (see Address Generation). Timing for
compressed transfers is found in Figure 14,

Address Generation — In order to reduce pin count, the
8237A multiplexes the eight higher order address bits
on the data lines, State 51 is used to output the higher
order address bits to an external iatch from which they
may be placed on the address bus. The falling edge of
Address Strobe (ADSTB) is used to load these bits from
ihe data lines to the Yatch. Address Enable (AEN) is used
o enable the bits onto the address bus through a three-
state enable. The tower ordes address bils are outputl by
the 8237 A directly. Lines AD-A7.should be connected to
the adgress bus, Figure 11 shows the time relationships
betwean CLK. AEN, ADSTB, DB0-D87 and AQ-AT.

During Biock and Demand Transfer mode services,
which incluge muitiple transters, the addresses genar-
ated will be sequential. For many transfers the data held
in 1he external agdress latch will remain the same. This
data need only change when a carry or borrow from A7
to A8 takes place in the normal sequence of addresses.
To save time and speed transfers, the B237A executes
$1 stales onty when upoating 01 AB-A15 in the laich is
necessary. This means for long services, 51 stales and
Address Strobes may occuf ©nly once every 256 trans-
fers, a savings of 255 clock cycles tor sach 256
transiers.
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REGISTER DESCRIPTION

Current Addrass Register — Each channel has a 16-bit
Current Address register. This register holds the value
of the address used during DMA transtfers, The address
is automatically incremented or decremented atter each
transfer and the intermediate values of the address are
stored in the Current Address register during the trans-
fer. This register is written or read by the micro
processor in sugcessive &-bit bytes. It may also be reini-
tialized by an Autotnitialize back to its original vatue,
Autoinitialize takes place only aftar an EOP.

Current Wotd Reglster — Each channel has a 16-bit Cur-
rent Word Count register. This register cetermines the
number of transfers to 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 transters), The
word count is decremented after each transfer, The
intermediate value of the word count is siored in the reg-
ister during the transfer. When the value in the register
goes from zero to FFEFH, a TC will be generated. This
register is ioaded or read in successive 8-bit bytes by
the microprocessor in the Program Condition. 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. H it is not .

Autpinitialized, this register will have a count of FFFFH
after TC.

Bage Address and Bese Werd Count Registers — Each

channef has a pair of Base Address and Base Word
Count registers. These 18-bit registers store the original
value of their associated current registers. During Aute-
initialize these values are used 10 restore the current
registers to their original values. The base registers are
written simultaneously with their corresponding current
registar in B:bit bytes in the Program Condition by the
microprocessor. These registers cannot be read by the
MICroprocessor,

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 table
lists the tunction of the command bits. See Figure & for
address coding. -

Mode Registar — Each channel has a 6-bit Mode regis-
ter associated with it. When the register is being written
te by the microprocessor in the Program Condition, bits
0 and 1 determine which channe! Mode register is to be
writtan. )

Request Register ~ The B237A can respond to requests
tor DMA service which are initiated by software as well
a5 by a DREQ. Each channel has a request bit associ-
ated with it in the 4-bit Request register. These are non-
maskable and subject to prioritization by the Priority
Encoder network. Each register bit is set or reset sepa-

Command Register
T 6 5 4 ) 2 1

0 -a——Bil Number
‘ 0 Memory-tomamory disabla
1 Memory.10-rmemory snable
0 Channel Caddress hold Glaable
*  Channel 0 gacress ho!d enable
x

thitQ=9
[0
1

—;
—

Coniralier snable
Controlier disable

Normal timing
Compraased timing
foltoer

Fixed priority
Rolating priority

l

Late write selection
Extenceqa write ssiection
fbit3=

X o

DREQ sense active high
DRAEQ senza activg low

e,
- o

DACK senss active low
DACK sense sctive high

L
o

Mode Reglster
7 6§ 5 4 31 2 1

eI i

——

0 -a— Bit Number

[ ]
‘ 00 Channel O salect
01 Channet 1 selsct
10 Channet 2 select
11 Channa! 3 salect

L

00 Varity transler

01 Wrile transter

10 Read transter

11 Dlegal

XX If bits 6 and 7= 11

4 Autornitializetion disable
1 Aytcinitialization enabis

Addreas incremant salect
Aggress decramant select

00 Cemand mode sslect
01 Single mode setect
10 Biock mode salect
11 Cascade mode ssiect

Reguest Register .
7 5 8 4 3 2 1 0 -e—Blit Number

[ ]
00 Select channel 0
. 01 Selsc: channel 1
10 Select channel 2
11 Seisci channst 3

0 Resst reguast bil
1  Sat request bit

rately under saftware control or is cleared upon genara-
tion of & TC or external EOP. The entire register is
cleared by a Reset. To set or reset a bit, the software
loads the proper torm of the data word. See Figure 5 for
register address cading. In order to make a softwara re-
quest, the channel must be in Block Mode.
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Mask Reglster — Each channel has associated with it a
mask bit which can be sel 1o disable the incoming
DREQ. Each mask bil s set when its associated channet
produces an £DP if the channel is not programmed for
Autoinitialize. Each bit of the 4-bit Mask register may
aiso be sel or cleared separately under sotiware control,
The entire register is also set by a Resel. This disables
alt DMA requests until a clear Mask register instruction
altows them to occur. The instruction 10 separately set
or clear the mask bils is similar in torm to that used with

the Reguest register, See Figure 5 for instruction ad-
dressing,

T 8 5 & 1 2 1 0-s—— Bit Number
T
L T T[TT
ToT———] 00 Setect channel b mask bit
Gon't Care

I Selwct cnannal 1 mask bit
Seiect channel 2 mask bit
Select channel 3 mask bil

—

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

Clgar magk hit
Sel mask bit

1 O ~t—— Bl Numbas

[ — )
R 1_—)_{ 0 Clear channel O mask bit
Dan't Care 1 Set channel 0 mask bit
_._{ 0 Ciear channe! 1 mask bit
1 Set charmel 1 mask bit
{ 0 Clear channel 2 mask bit
1 Set channai 2 mask it
l 0 Cilear channel 3 mask bit
1 Sel channal 3 mask bit
Register | Operatiod’ b — __Slenall
C5 iOR OW Al A2 Al AD
Commang § Write i+ 1 0 1 o 0 0
Maodge Write ] 1 4] 1 o 1 1
Regquast Write o 1 o 1 G 1] 1
Mask Seyfeset | O 1 [} 1 o 1 0
Mask Write 0 1 0 1 1 1 1
Temporary | Read [+] 0 1 1 1 [+] 1
Status Aead u 1] 1 1 o o 0

Figure 5. Definltion of Register Codes

Status Register — The Status ragister is available to be
read out of the 8237A by the microprocessor. It contains
infermation about the status of the devices at this point.
This information includes which channels have reached
a terminal count and which channels have pending DMA
requests. Bits 0-3 are set every time a TC is reached by
that channel or an external EOP is applied. These bits
are cleared upon Reset and on each Status Read, Bils
4-7 are set wheneve: Lheir corresponding channe! is
reguesting service,

7

L1

8 5 4 3 2 1
LT
]._

| SN

Lo A umber

Craste - s reached TC
C=an~t ° ras reached TC
Can~e  "nasreachea TC

Cranrw. : ras reached TC

Channe £ reguest
Lhanre ' raguesl
Channe-2 *squest

Cranng 1 requast
Tamporary Reglster — Tne Temporary register is used
to hold data during meTcry-to-memory transters. Fol
iowing lhe completion =! the transfers, the last word
maved ¢an be read by ine microprocessor in the Pro-
gram Condition. The Temporary register always con-
tains the last byle trans‘e-red in 1he previous memory-
to-memory operation, uniess cleared by a Reset.

|

Software Commands—These are additiona! special software
commands which can be executed in the Program Condition.
They do not depend on 2y specific bit pattern on the data
bus. The three software c2mmands are;

" Clear First!Last Flip-Flop: This command is executed
priof to writing or reading new adoress or word count
intormation to the B237A. This initializes the tlip-flop
to a known state sc tha! subsequent accesses 10 reg
ister contents by the microprocessor will address
upper and lower bytes in the correct sequence.

Master Clear: This software instrugtion has the same
effect as the hardware Reset. The Command, Status,
Request, Temporary, and internal FirstfLast Flip-Flop
registers are cleared and the Mask register is sel. The
B237A will enter the idie cycle.

Clear Mask Register: This command clears the mask
bits of all four channeis, enabling.them 1o accept
DMA requests.

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

Eigneis

B

Oparation

Rwed Siatve Regrater

Wrne Command Reginies

Ihaga

Wrive Request Regate!

Hegal

Wine Smole bask Repaie- B

Megal

Write Mode Hegistar

Hagal

aJ-lodololalo la fo o

Ciaar Bys Powter Fhp ' Flog

I 0 T P O B T

Rean Temporary Regidter

Maater Cianr

Hisgal

Cianr Mage Regratet

[
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c Signals
hannal Reglat O tion = e int | Flip-FI -
nnal egiuter peratio = 5A 0% o = a a0 nlemal p-Flop | Dats Buf DBD-DBY
[a] Base ana Cufrenl Address T Write [+ 1 1] 0 o o ] L] AD- AT
0 1 [ 0 0 ] [ 1 AB-A1S
Current Agdreas Reac o ¢ 1 0 ] ¢ [+] ] . AD-AT
0 o 1 0 0 [ ] ¥ AB-A15
Ease ang Current Word Count Wtile [+] 1 o ] 0 o 1 1] WO-W7
Q 1 [+ [+ 1] [+] 1 1 WB-W15
Current Word Count Read ] ] 1 [+) o o 1 1] WO-WT
- 4] 0 1 [+] 0 ¢] 1 1 We-wW15
1 Bass and Current Addreas Write 0 1 o ] ] 1 1] 1] AD-AT
- Q 1 0 Q 1} 1 ¢ 1 AB-ALS
Curmrent Address Read 0 ] 1 ] -] 1 0 Q AD-AT
. 0 0 1 0 0 1 0 1 TAB-A1S
Base and Currant Worg Count Wrile 0 1 ] o [¢] 1 1 0 WOo-wW?
0 1 o o 4] 1 1 1 Wa-w1s
Current Word Count Reaa € o 1 L] 1] 1 1 o WO-WT
0 1] L] 0 +] 1 1 ] wa-w1s
2 Base ang Current Address wrile ] 1 o 0 1 [+] [+] ] AQ-AT
i) 1 [+] 0 1 ) [+] 1 AB-A1S
Current Addrass Reaqd ] +] 1 [} 1 0 L] 0 AG-AT
4] 0 1 [+ 1 Q ] 1 AB-A1S
Base and Current Worg Count | Write 6 1+ o o 1 @& 1 0 wo-wr
g 1 4] 0 1 0 1 1 WB-W15
Current Word Count Read o 4] 1 Q 1 [+] 1 o wWo-w7
) 0 4 1 0 1 o 1 1 Wa-¥15
3 Base and Current Acdress Write 0 1 0 0 1 J 4 o RO AT
o 1 8- 0 1 LN 1 AB-A1S
Current Adgreas fead 0 0 1 ") 1 1 4] [} AD-AT
- [+] [ 1 o 1 1 "} 1 AB-A15
Base and Currant Word Count Write "} 1 [ o 1 1 1 0 WOo-W7
[+] 1 ] o 1 1 1 1 WB-w15
Currant Word Cognt Feag [ [ | 0 1 1 1 o WO-W7
1] 0 1 [} 1 1 1 1 WB-W15

Figure 7. Word Count and Address Register Command Codes

PROGRAMMING

The 8237A will accept programming from the host proc-
essor any time that HLDA is inactive; this is true even if
HRQ is active. The responsibility of the host is to assure
that programming an¢ HLDA are mutually exclusive.
Note that a problem can occur if a2 DMA request occurs,
on an unmasked channe! white the B237A is being pro-
grammesa. For instance, the CPU may be siaring to

reprogram the two byte Address register of channel 1 -

when channel 1 receives a DMA request. If the 82374 is
enabiled (bit 2 in the command register is 0) and ¢channei
Vis unmasked, a DMA service will occur after onty one
byte of the Address register has been reprogrammed.
This can be avoided by disabiing the controller (setting
bit 2 in the command register) or masking the channel
betare programming any other registers. Once the pro-
grarmming is compiete, the controller can be enabledfun-
masked.

After power-up it is suggestec that alt internal locations,
especially the Mcde registers, be loaded with some
valic value. This should be done even if some channels
are unysed.
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APPLICATION INFORMATION

Figure B shows a convenient method for configuring a
DMA system with the 8237A controlier and an BOEOAS
80854H microprocessor system. The muliimode DMA
controller issues a HRQ to the processor whenever
there is at least one valid DMA reguest from a peripheral
device. Whan the processor replies with a HLDA signal,
the 8237 A takes control of the address bus, the data bus
and the control bus. The address for the first transfar

operation comes out in two bytes — the least signifi-
cant B bits on the eight address outpuls and the most
significant B bits on the data bus. The contents of the
data bus are then latched into the B282 B-bit laich to
complete the full 16 bits of the address bus. The B282 is
a high speed, 8-bit, three-state latch in a 20-pin package.
After the initial transfer takes place, the latch is updated
onty after a carry or borrow is generated in the least sig-
nificant address byle. Four DMA channels are provided
when one B237A is used.

ADDRESS BUS AD-A1S )

H —r~— T Y
U . ) V Jer Ad-ATS

o

sTH
l 8-0IT LATCH

o]
AC-A1S AEN AQ-A3 Ad-AT S5 aDpsTR -
BUSEN - . {\
omo- : >
HiDA HLDA 237A . = P
] 8§ =
HGLD HAGQ « 9 |2 E o o
o ¥ 36 £ g
cru ] [+] o . .
cLOCK
RESEY
MEMm CONTROL
- Bhp—— sus
oW for—
veo-nar
-
[ SYSTEM Data aus

Figure 8. 8237A System Interface
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ABSOLUTE MAXIMUM RATINGS® "NOTICE: Stresses above those iisted under “Absolute
Maximum Ratings'’ may cause permanent damage to the

. device. This is a stress rating only and tunctional opera-

- ambient Temperature under Bias .........0°Cto70°C ton of the device al these or any other conditions above

Storage Temperature ............. ‘-65*Cto +150°*C those indicated in the operational sections of this specifi-
Voltage on any Pin with . cation is not imphed. Exposure to absolute maximum

RaspecttoGround ......, e —-05to7Y rating conditions for extended periods may aftect device
Power Dissipation . ........, e 1.5Watt refiability.

D.C. CHARACTERISTICS (T, = 0°C to 70°C, Ve = 5.0V.=5%, GND = OV}

Symbol Parameter Min. ! Typ.n Max. Unit Test Conditions
Vo Qutput High Voltage 2.4 A lon = -200 uA
13 u Ign = -100 uA THRQ Only)
Vo Output LOW Voltage 40 v loL= 2.0mA {data Bus, EOP}
loL = 3.2mA {other outputs)
lgL = 2.5mA {ADSTB) {Note B)
Vin Input HIGH Voltage ’ 2.0 Voo~ 05 v (Note 8)
Vi tnput LOW Voltage -0.5 . 08 v )
b tnput Load Current . =10 uh OV = Viy = Vee
o Qutput Leakage Current =10 wh 045V s Vogr=Vee -
loe Ve Supply Current 110 130 mA Ta=+25C
130 " 150 mA Ta=0C
[ Outpul Capacitance 4 8 pF
C,y Input Capacitance 8 15 pF te = 1.0 MHz, Inputs =0V
Cio 110 Capacitance 10 18 pF '
NOTES:

1. Typical vatues are tor T, = 25*C. nominal supply voltage and nominal processing parsmeters.

2. 1npul Liming parameters assume transition times 'o 20 ns or less. Wavetorm maasurement points tor both input And Qulpul SiGRats are 2.0V 1ot KIGH
and 0.8V tar LOW, uniess Otherwise noted,

Outout foading :s 1 TTL gate s 1500F capagitpnze. untess otherwise naled,

. The net (OW or MEMW Pulse wicin tor ngrmal wrnite wall pe TCY-100 ns anc tor extenced write witl be 2TCY-100 ns. The net IOR or MEMR pulse
wigth tor normal read will be 27CY-50 ng and for compressed read wili be TCY-50 3.

TDQ s specitied tor two dutereni output HIGH teveis TDO1 18 measured ar 2 OV. TDO2 is measured a1 3 3V The value tor TDO2 assumes an
external 3 K ouh-up resistor connected from BAG 10 Vep.

DREQ snoulo oe helg active unlil DACK i returned.
DREQ anc DACK signals may e active hugh or achve low. Timing diagfams #ssume the achive high mode.
The values of Vg, ana V,,, have sesn changad lrom the 1985 $peCiteanon 1o alldw more design margn

R

wn

LIRSV 3

Successive Tead and/of write OpErations Dy the external Dracessor 10 Program of examine INe CORTroller mus! be timed (o allow @t keast 500 ns for the
B23TA_ a1ieast 500 ns tor the 8237 A4 and a1 heast 400 s 101 the B237A-5, a5 18COVETY TIIMe Delwaen aClive FERC OF wiile Duises The same recovery ime s
needed Detween AN ACHWE rekd Of white pulse 1ollgweo by 3 DMA iransfer

0 EQPis an open coitector pulpyl. This paramster assymes the presence of a 2.2K puliup o Voo

#in 5 is an input 1nal Should always e a1 8 10gic PiGn fevel, An internsl pull-up resISior will estabien & 19GIC NIQN when the pin 15 ket tloztng, It s
fecommendec however, that pin 5 ba bed to Ve,
2. Quiput Loading on the Data Bus s ); | Gate pius 1000F capacitance.

A.C. TESTING INPUT, CUTPUT WAVEFORM

mPuTrouTlu"r.

14

10

> TELT POINTS <

AC TEETING WPUTS AL DRIVE N A 14V FOR A LOGIC ' AND D43V EDR
ALCOIT ¢ TIMING MELASUREMENTS ARE MAGE AT 20V FOR & LOGIC 1
AND U BY FOH & LOGIC U Nom 2)

[A}
o.as
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A.C. CHARACTERISTICS—DMA (MASTER) MODE (1, = 0-C to 70°C,

Symbol

TREL

TAET.
TAFAB
TAFC
TaroB

TAMR

TARS

TAHW

[
|

TAR

TASM

DL
T0CTR

!
TOSTW

Vep= +5V 5%, GND=0V)

2-62

B237A B237A-4 823TAS
Parameter Min. | Max. Min. Max.| Min, | Mex, | YAl
1 1 HIGH trom CLK LOW (S* Se:ay Time S 225 200 | ns
N LOW from CLK HIGH 5 iy Time 200 150 130 | ns
*13R Active to Float Delay 15 CoK HIGH | 150 120 %0 | o
1" AT or WRITE Fioat Iror Gor HIGH : 150 | 120 120 ns
"' Active to Float Delay 15— = RIGH 250 1 190 170 ns
"UR Irom READ HIGH Hoiz ™.~ | TCY-100 TCY-100 TCY-100 | ns
"W from ADSTB LOW Holz ™ —e I 40 a0 30 | ns
LR from WRITE HIGH Hois 7= L TCY-50 | b TCY-50 i TCY-50 ns
**ACK Valid from CLK LOW 2« 2, Time {Note 7) | 250 220 170 ns
3 HIGH from CLK MIGH Dt ™ ~= {Note 10) ;250 190 170 ns
7 LOW from CLK HiGH Ded, ™« : I 250 150 170 ns
“UIA Stable from CLK HIG~ : 250 190 170 | ns
''B to ADSTB LOW Setup ~T-—¢ : 100 . 1] 100 ns
lock High Time {Transitio~s < 13 ns) i 120 100 B0 " n3
‘taeck LOW Time (Transitio=s < " 3 ns) | 150 110 68 ns
LK Cycle Time : 320 250 200 ns
. LK HIGH to READ or W5 £ LW Datay (Noia 4) | 270 200 130 ns
AEAD HIGH from CLK HiG - {5<, Delay Tims { -
. tHolg 4) ! 270 210 190 ns
WIHITE HIGH from CLK Ri3~ :$4; Dalay Time :
Hote 4) i 200 150 130 ns
'R0 Vatid from CLK HIGH Se'ay Time (N;:te 5) 160 120 | 120 =
. ) 250 150 120 | ns
. TP LOW trom CLK LOW Se:.c Time i $0 45 a | na
. VP Pulse Wiath 300 225 | 220 | ns
DR Float 1o Active Dela: 3= GLK HIGH 250 180 | | 370 ns
IEAD or WRITE Active fro- = HIGH 200 150 IR ns
. VR.Float to Active Delay s~ “LK HIGH ! . 300 225 | 200 ns
. "LDAVaIid to CLK HIGH $2:.2 Time p 100 75 LT ns
. "ibut Data trom MEMR Ki3= =212 Time i 0 [+ i 0 ns
. "put Data 1o MEMRA HIG- Se:.z Time T 250 190 KL ns
. Mutput Data from MEMW =13~ Aois Time | 20 20 I 10 ns
. "'utput Data Valid 1o MEN ¢ 11GH o0 125 Lo1zs n$
. "VEQ 1o CLK LOW (5. & 541u5 Time (Note 7} | 0o ! 0 o | ns
. "1K to READY LOW Holz Time o2 | 20 20 | ns
. "\EADY 16 CLK LOW Setuz Time I 100 | 60 60 | ns
AUSTB HIGH 1rom GLK Hi3- Delay Time ! " 200 150 | | 130 | ns
MISTE LOW from CLK HiG~ Delay Time i o | | 1o | i 9 | ns
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A.C. CHARACTERISTICS—PERIPHERAL {SLAVE) MODE (7

a =0°C 10 70°C, Voo = 5.0V ~59%,

GND = 0V)
Symbol Parameter §237A 82074 | 823745 Unit
Min. Max. Min. Max. Min. Max.
TAR ADR Valid or C5 LOW to READ LOW 50 50 Y] ns
TAW ADRVahd 16 WRITE HIGH Setup Time 200 150 130 ns
TCW CS LOW to WRITE HIGH Setup Time 200 : 150 130 ns
TOwW Oata Valid 10 WRITE HIGH Selup Time 200 150 130 ns
TAA ADA or CS Hold fram READ HIGH 0 0 Q ns
TRDE Data Access from READ LOW (Note 12} 200 200 140 ns
TROF 08 Fleat Delay from READ HIGH 20 100 20 100 0 70 ns
TRSTD Power Supply HIGH 10 AESET LOW Setup Time 500 500 500 | ns
TRSTS RESET 1o First IDOWR 2rcyY 27CY 2TCY | ns
TRSTW RESET Pulse Width 300 300 300 ns
TRW READ Width 300 250 200 ns
TWA ADR from WRITE HIGH Hold Time | 20 20 i 20 | ns
TWC CS RIGH trom WRITE HIGH Hoia Tims | 20 20 I 20 | ns
TWD Data from WRITE HIGH Hold Time 30 a0 ioan | ns
TWWS Writa Wigth. 200 - | 200 | 180 | ns
WAVEFORMS
SLAVE MODE WRITE TIMING ' '
oW
a  \ .
. . — ™G
| MOTE &
—_ T
TAW
AD-A7 )L ’ INPUY VALID i
. ™D
Tow P
pBo-DAY ) INPUT VALID
1
Figure 8. Stave Mode Write
SLAVE MODE READ TIMING
5 _
A-A) X . ADDRESS MUST BE VALID j(
— TAR ——I r——— TRA
: aw . MOTE B
oR 1
N I
TRDE TADF
cac.ony v

DATA DUT vALID

Flgure t0. Slave Mode Read A
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WAVEFORMS (Continued)

DMA TRANSFER TIMING
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Figure 11. DMA Transler
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WAVEFORMS (Continued)

MEMORY-TQO-MEMORY TRANSFER TIMING

ADSTH

! ,
(X

B TOCTR
TOCL i

TEPS —=|

: { TEPW

AR\ f///// ANAAN

L////////U

i [ [
Figure 12, Memory-to-Memory Transfer

READY TIMING
l Y l “ ! W W % B ‘
"‘-‘CL"—-i—-—- mciu I
- 1 F
ToCL ‘ i :‘ L~ ToeL Tncr\L —-! e
= W
et — e

RS ——i —

=2 \NAARAANRN

Figure 13. Ready
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING

i 52 : 54 . 2 : Sa |
\ o : !
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8257/8257-5

PROGRAMMABLE DMA CONTROLLER

® MCS-85® Compatible 8257-5 ' a Single + 5V Supply
. m 4-Channel DMA Controller m Auto Load Mode ‘
m Priority DMA Request Logic u Available in EXPRESS

- Standard Temperature Range

m Available in 40-Lead Cerdip and
Plastic Package.
(See Packaging Spec, Order #231368)

= Channel Inhibit Logic

s Terminal Count and Modulo 128
Qutputs

s Single TTL Clock

The intel” B257 is a 4.channel direct memory access (DOMA) controller. 1t is specifically designed to simplily thn';
transter of data at high speeds for the Inlel® micsocomputer systems. S prmary functron is to generate, upon g
peripheral request, a sequential memory address which will allow (he peripheral 1o read or write data directly to or
from memory. Acquisition of the system bus in accomplished via the CPU's hold function. The B257 has priority 1ogic;
that resolves the peripherals requests and issues a composite hold reques! to the CPU. It maintains the DMA cycle
count for each channef and oulputs a controi signal 1o notity the peripheral that the programmed number of DMA'
cycles is complete. Other output control signats simplify sectored cata transters. The 8257 represents a siqniiicamﬂ
savings in component count for DMA-based microcomputer syslems and greatly simplilies the transfer of dala al

high speed between peripherals and memories.
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8257182575

FUNCTIONAL DESCRIPTION

General
+ne B257 is 8 programmable, Direct Memory Acess (DMA}
gevice which, when coupied with 2 single B-bit latch

" prowdes a complete four-channe! DMA controller for use in

|el® microcomputer systems, Aller being initialized by
scwware. the B257 can transfer a block of dala. containing up
o 15384 bytes. between memary and a peripheral device
@rectly, withou? further intervention required of the CPU,
Jpan recesving a DMA transfer request from an enabled
peroneral, (e B257:

1. Acgurres control of the system bus. .

2. acknowledges that requesting peripheral which is
connected lo the hignest priority channel.

. Outputs the least significant eight bits of the memory
Adress onto system address lines ArAs Qutputs the
most signiticant eight bits of the memory address to the
§-bit iatch via the data bus (the outputs of the latch
shoutd drive address lines ArAqas), arltd
. Generates the appropriate memory and 1/O read/
write controt signals that cause lhe peripheral to
receive Or deposit a data byte directly from or 1o the
agaressed locatien in memory

[ %)

-

The 8257 will retain contrel of the system bus and répeal
tne iransier sequence, as iong as a peripheral mainlains its
DMA request Thus, the 8257 can transler a block of data
t2'trom g high speed peripheral (¢.g.. a seclor of dataona
tioppy cisk} in a single “burst”. When the specified
numoer of cata byles have been transterred, the 8257
actwvates s Terminal Count (TC) cutpul. informing the
£PU that the operation is complete.

The 8257 offers three dilferent modes of operation:
i1 DMA reag, which causes gata 10 be transferred from
memory to a peripheral; (2) DMA write. which causes
Gata 10 be transferred trom a peripherai 10 mMemory.
ar¢ {3) DMA verity, which does not acluatly nvolve the
ranster of data. When an 8257 channelis inthe DMA venly
mode. 11 wili respond the same as described tor transter
ocerauons. except that no memory or [/0 read/write
conirel sigrals will be generateg, thus preveniing the
anster of gata. The 8257 nowever, will gaincontrol of the

. Svstem bus angd wilt acknowledge the peripheral's DMA

'eQuves; tor each DMA cycle. The peripherai can use these
acxnowledge signals to enable an imernal access of each
byle of-a gata block in order to execute $Ome verilication
Procedure. such as the accumulation of a CRC (Cyclic
Bedundancy Code) checkword. For example. a block of
OMA verity cycies might foliow 2 block of DMA read cycles
'memary 1o peripheral) 1o allow the peripheral 1o verity its
newly acquired gata.

Block Diagram Dascription
1. DMA Channels

The 8257 provides four separate DMA channels (labeled
CH-0 to CH-3). Each channel includes two sixteen-bit
registers: (1) a DMA address register, and (2) a termi-
nal count register. Both registers must be initialized
before a channel is enabled. The DMA address register is
loaded with the adoress of the first memory location 1o be
accessed. The value loaded inlo the iow-order 14-bits of
the terminat count regrster specifies the number of DMA
cycles minus one belore the Terminal Count (TC) output
is activated. For instance, 8 1erminal count of 0 would
cause the TC output 1o be active in the first DMA cycle lor
that channel. in general, it N = the number of desired OMA
cycles, load the value N-1into the low-order 14-bits of the
terminal count register. The most significant two bits ol the
terminal count register specity the type of DMA operation
far that channei.
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8259A/8253A-2/8259A-8
PROGRAMMABLE INTERRUPT CONTROLLER

s [APX B6, 1APX 88 Compatible a Individual Request Mask Capabililj_
s MCS-80%, MCS-85* Compatible  m Single + 5V Supply {(No Clocks) .

s Eight-Level Priority Controller u 28-Pin DualIn-Line Package

a Expandabie to 64 Levels m Available in EXPRESS

- Standard Temperature Range

» Programmable Interrupt Modes - Extended Temperature Range

The Inte!* 8258A Programmable Interrupt Controller handles up 1o eight vectored priority interrupts for the CPU. It is N
rascadabie for up lo 64 vectored prionty interrupts without additional circuitry. It is packaged in a 28-pin DIP, uses ’
NMOS technology and requires a single + 3V supply. Circuiiry is static, requiring no clock input.

The 82594 is designed to minimize the software and real time overhead in handling multi-tevel priority interrypis. it has
several modes, permitting optimization tor a variety of system requirements,

Tre 82504 15 tully upward compatible with Lhe Intel® B25%. Soitware originally written for the 8259 will operate the
42594 in al: 8259 equivalent modes (MTS-BO/BS, Non-Bulfered, Edge Triggered,.

1
"
T, — Q:JSA A P CONTAQL LOGIC
- b ButEEm bl |
% I I i gy ~ =Dv,
4 : wRl]2 22 [y
=~ I(- Lris gl 26 [ Wt
I ’ '“ ) l .|T o[ FHnllt 3
e ———c* l . -— im0 B, 035 7 e
AT —— ey WD IR n{Js ks
PP " huteamyer|*— 'R 0,017 20me
Reaals SERwICE raonity |~ rEQuesT [=— — N1 4 82494
. - L1314 @l!mwu-v AIG e rd o, e - HEslLE]
i HILA [ILL]] s o C . '?G :] -
= — .
& * ! ____::: . 0,0 19 Ay
] + R o, 18 R
cnsna 2 17Nt
iage ¥
l\:_:J INTERRIPT MATK REG c“‘[J ¥ % DN
. cage
G e A 1R . GNp [ 14 16 [eas?
Chwmbaha TGR
AL —
i i
D — \m"nuu aus
b
Figure 1. Block Diagram Figure 2. Pin Configuration

———

LS
A =PI ANIN Apsumes Wy Hesponaininy 1oe the Use of Any Circunry Otrer Than Corcwiry Empociad o an Inte! Proguel Mo Othar Circwit Patent Licansas are impired
WTEL CORPORATION, 1880 : 2.95



& .
EEESEG GEEEEaEE5E 1S1515) ESEEEEEEE SIS HEE5E

PERIFERIGES Y AJUSTES BRINGIPALES

EESEHEEESEEESEHHREEEEEEEEH
Wcicicisisisisistsioistsisisisicisisisisiaioisisisiaicisialis o]

DISI SIS SIS SIS ]S oSG SIS0 ]S =1: [SISISIS SIS0 ] JJJJ_"I_'IJJJ:I:_



MONITOR

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

El prototipo del monitor de
=¥ video de alta resclucidn,
probado por nosotros, {unciond
en perfectas condiciones, Alerta-
mos, sin embargo, que este mon-
taje sélo esta indicado para los
técnicos experimeriados en el
tema del video. '

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

Los circuitos de alta tension
poseen uncomportamientotipico
defuncionamiento, y exigen con-
ceptos practicos para la solucién
de sus problemas.

Si bien por un lado considera-
mos que es un proyecto muy
atractivo y salisfactorio para los
. Quesededican a este tema, cree-

"mos oportuno hacer esta aclara-
cién para evitar trastornos a los
lectores que no tengan la nece-
saria experiencia en el area.
Recomendamos a todos. porotra

parte, la lectura del articulo, que -

€s muy didactico.

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

definir ripidamente sus caracte-
risticas de funcionamiento.
Toda informacién a ser inter-
cambiada entlre el usuario y la
micro debe estar dispuestaenla
forma “inteligible™ por el hombre,
ya sea en lorma de caracteres,
simbolos ofiguras (graficos). Para
satisfacer esta condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-
dos periféricos que trasladan-es-
ta informacidn al hombre. en
formas que €l reconozca. Las im-
presoras y las terminales de video
constituyen ejemplos tipicos. En
el caso de las impresoras, l1a in-
formacion digital. creada espe-
cialmente para esta finalidad. se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo en el papel las
letras, simbolos y dibujos. '
En los terminales de video. se

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

desarrolla un proceso bastante
semejante, peroconlaventajade
gque no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintas continta. ni papel. Todo el
proceso de impresién es elec-
tronico: €l papel es sustituido
por la pantalla de un cinescopio.
y el elemento “tinta”, por la luz
emitida resultante de la colisidon
entre el haz electrénico y la capa
de fosforo que reviste interna-
mente ia cara plana de la panta-
lla (figura 1).

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

iPero muchos de ustedes es-
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taran preguniandoe si ésle no es
exactamente el proceso gjecutado
por la televisién! 8i, claro que si.
con algunas diferencias que tie-
nen como fin una mejor eficien-
cia. Veamos cuales son estas pe-
quenas diferencias,

Las senales de video provistas

por la computadora poseen ca-

racleristicas esencialmente digi-
tales, o sca son selamente dos ni-
veles para determinar el britlo de
la pantalla:

- CERO (apagado = ausencia
de brillo) '

- UNO (encendido =
maximo) .

Enoposicion a las sefiales ana-
légicas que admiten infinitas to-
nalidades de gris, entre el brillo
maximo y el negro {figura 2).

Una segunda diferencia im-
portante reside en lo que defini-
. Mos como “resolucidon”. Vea que,
a pesar de que una imagen de
television nos parece continua.
esta en realidad constituida por
una secuencia de puntos, unos
al lado de otros. en la formacién
de una linea de video la imagen
es formada por la sucesién de li-
neas de video. Cuanto tnayor sea
el numero de puntos que forman
una linea de video, tanto mayor
seri la “resolucion” de esta ima-
gen. o sea, la misma se vuelve
Imas nitida.

En television. la resolucion, o

=

(T3]

brillo
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(A) -'Senal de video agital
(B) - Senal de videg analégica

numero de puntos de una linea
de video. sufre limitaciones porel
propio sistema de transmision
de esas imagenes (transmision
por radio frecuencia o RF). que
limita Ia maxima f{recuencia de
video que se puede (ransmitir,
dentro del sistema definido para
un canal de television (figura 3).
iEn las microcomputadoras,
esta limitacién deja de existir,
con lo que se pueden lograr de-
finiciones bastante mayores! Una
primera ventaja derivada de este
hecho, es que podemos colocar
enuna linea de video un numero
mayor de caracteres (tipico= 80
caracteres o mas).
Unamicrocomputadora puede
incluir una etapa moduladora de
RF en su salida de video para
permitir gque esta senal alimente
la enirada de antena de un re-
ceptor de TV convencional, y asi
cperarcomo uniermninal devideo,
naturalmente que con restric-
ciones. En primer lugar. deri-
vado solamente del proceso de
esta modulacion. agregamos ala
senial de video una buena dosis
innecesaria de ruido. Otro factor
perjudicial en estos casos son los
problemas derivados del proceso
de sintonia de la senal, que pue-
den muchas veces perturbar y
desestabilizar la imagen (interfe-
rencias par choques de senales).
Y por ultimo, la limitada resolu-
cion del receptor de TV, mas el
tratamiento analédgico (etapa de
salida de video) de una senal di-
gilal [de la microcomputadoral,
contribuyen a volver la imagen
“nebulosa”, con poca definicion

AMPYL
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PARA TV

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

Por todos estos factores, el uso
de un monitor de video, diseriado
especialmente parael tratamien-
to de senales digitales, es indis-
cutiblemente ventajoso para to-
dos los sistemas de microcoms-
putadoras.

Requisitos de un monitor
de alta resolucion

iSiintentameos reproducir una
senal de audio de alta fidelidad
(HI-FI} en un equipo de audio de
bajos recursos, es evidente que
no obtendremeos una reproduc-
cién de alta fidelidad! Un sistermna
de audic de alta fidelidad debe
ser constituido por amplificado-
res de buena calidad [respuesta
en frecuencia} y “también” por
cajas acusticas de buen desem-
peno.’ '

Algo analogo exige el video. La
senal de video de alta resclucién
proporcionada por la microcom-
putadora, solamente serd repro-
ducida a la perfeccién enunequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
(respuesta en frecuencia y “tam-
bién" cinescopio con capacidad
parareproduccionesdealtareso-
lucién).

Resaltamos por lo tanto que
todos los integrantes de un sis-
tema de alta resolucion deben
tener calificaciones cormpatibles
de calidad. '

(RECORRAIDOD DIRECTO)

=>

MOOULADCR
AF

ot

SINTONIA
u:uoﬁuuooa

|
sEfaL OE VIDES - I




E! cinescopio .

Un elemento de mucha impor-
tancia enclsistemade reproduc-
cion de video es sin duda alguna
¢l “cinescopio” o tubo de raves
catddicos. ya que tiene la respon-
sabilidad final de dar una buena
imagen. Esta responsabilidad es
todavia mayor cuando exigimos
una resolucion por encima del
término medio aceptado en tel-
evision. Vamos a analizar enton-
ces cuales son los pre-requisitos
para oblener una buena resolu-
cionenla pantalla del cinescopio.

Como ya mencionameos, una i-
magen se lorma medianteel agru-
pamiento de puntos en secuen-
cia. A cada uno de estos puntos
podemos llamarlo un “elemento
de imagen”. Por consiguiente, sa-
bemos que cuanto mayor sea el
numero de elementos de imagen,
mayor sera la resolucién de esta
fmagen.

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

El tamano de un elemento de
imagen es definido por el contor-
no de la emisién de luz que se
forma en la posicién de la coli-

'sion del haz electrénico con la

pantalla. Este contorno puede
ser considerado aproximada-
mente como un pequeno circulo.
El tamano de este circulo va a
estar en proporcion directa con
el grosor del haz al chocar conla
pantalla. Cuanto mayor fuera el
grosor, mayor sera el circulo,
mayor seraelelementode imagen
¥ por lo tanto se podra distinguir
un menor numero de elementos

de imagen en una linea de video.

En esta condicion. si intentamaos
colocar un nuamero mayor de
puntos, los mismos inevitable-

mente se superpondran unoscon
otros, jproduciendo rio mas pun-
tos deflinidos. sino borrones! Ahi
esta la causa de la baja resolu-
cion {figura 5).

El control del grosor del haz
electronico al incidir scbre 1a pan-
talla del cinescopio esta bajo la
supervision de 1a llamada “lente
electrénica” enel canéndel cines-
copio. Esta lente es responsable
por el enfoque del haz sobre la
superficie de 1a pantalla, muy se-
mejante al enfoque de un haz de
luz sobre una pared.

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

Las lentes electronicas en el
interior del canén del cinescopio
estdn forrmmadas por campos elec-
trostaticos en una configuracion
tal que obligan alos electrones a
converger al intericr del haz. La
correctafocalizacion del haz sobre
la pantalla es obtenida por el
ajuste de la tension de alimen-
tacidn de !a rejilla de enfoque
del cinescopio.

Los cinescopios de alta resolu-
cion poseen la configuracion de
esta lente electrénica de unmodo

especialmente disefiado, y exi-

gen tensiones de polarizacidn {de
foco) bastante mayores (fig. 6).
Enfoque uniforme

Muy bien, obtenido un buen
enfoque del haz electrénico sobre

&

.

. NAZ ELECTROMICO

GR&M ANODD o}

oned] (PANTALLA)

EMISON

FOGO

ta pantalla, ¢nuestro monitor de
video de alta resolucién ya estid
delineado...? iDesgraciadamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

En virtud de la escasa curva-,

tura de la pantalla, y de la pe-
quena distancia entre el centro
de deflexion (posicion del yugo) y

-‘la pantalla, el haz recorre ‘una

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

Los que trabajan confotografia
saben que el correcto enfoque de
un objeto a 2 metros es diferente
del correcto enfoque de otro obje-
toa S5metros. El mismo problema
se puede trasladar al cinescopio:

O BUEN FOCO

BUEN ENFOOUE « IMAGEN MITIDA

MAL FOCD = IMAGEN 31N DEFINICION
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CATOOC DEL CINESCOMO

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

Montaje

Elcircuito del monitor de video
€sta compuesto por dos médu-
los: 1a placa principaly la plagueta

de cinescopio. La {uente de ali-
mentacion, con excepcion del
transformador de fuerza, se
sitiia en la propla placa base. Los
disefios de estas dos placasapare-
cen en la figura 10.

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

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

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

9
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troliticos, dicdos y transistores.
Observe la indicacién de su pola-
ridad en la placa y asegurese que
estd correcta antes de soldarlo.

Recuerde también colocar todos
los jumpers necesarios.

Estosjurnpersdeben ser trozos
de alambre 22 AWG (diametroen
mm 0.6438) rigido o flexible.

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

Seleccione el jumper apropla-
do {diodo D5 alimentando el pin
4 del Fly-Back]. La otra posicién
(diodo D5 alimentando el pin 5
del Fly-Back) permite la opera-
cién con {recuencia horizontalde
20kHz.

Para facililar la prueba deesta

. placa principal, es conveniente

subdividiria en dos etapas basi-
cas: la de baja lensiony la de alta
tensién {etapa de salida herizon-
tal). :

Montaje de la
primera etapa

En el montaje de esta primera
elapa, NO COLOQUE EN EL
CIRCUITO LOS TSIGUIENTES
COMPONENTES:

- el transformador de salida
horizontal [T3) {fly-back)

- eltransistorde salida horl-
zontal (Q4)

- el Cl1-2 (salida vertical)

- la bobina de lincaridad



- eltransitor drive (Q3)

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

El disipador de aluminio (figu-
ra 11), soporte térmico de Q4
(salida horizontal). CI-2 (salida

vertical), y CI-3 (regulador de la -

fuente), también pueden dejarse
de lado en esta primera etapa. a
menos que usted opte porusar la
propia fuente de alimentacién del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
sivo de tensidon (6 a 12V), Los
transformadores T1 (drive} y T2
(foco dinamico) no entraran en
funcionamiento en esta primera
etapa. pero pueden montarse en
ia placa. Atencion a la numera-
cién de los pins de estos transfor-
madores; evite colocarlos inver-
tidos {primario y secundariol.

Primera prueba
de funcionamiento

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

En esta primera prueba verifi- .

caremos la correcta operacion
del oscilader horizontal (CI-1), y
para elio, no hay necesidad de
colocar ni la plaqueta del cines-

copio nielyugo de deflexion, niel
TRC.

Coloque la placa montada y
revisada en el banco de trabajoy
aliméntela con una fuente auxil-
iar de 12V. Es conveniente apli-
carlatension de alimentaciénen
modo creciente, moniterizando
con un osciloscopio la salida de
senal por el pin 11. La figura 12
muestra la forma de onda que
deberd estar presente alli. Cual-
quier frregularidad. vueiva a ins-
peccionar la placa. desconectan-
dolafuente de alimentacién. De-
be ser considerado normal un
pequenio calentamiento de este
circuito integrado (CI-1).

La resistencia R9. de 820 {}. ali-
menta ¢l pin 16 proporcionando
la corriente minima para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
cidén) para efecto de control de
la frecuencia (sincronismo). Es
conveniente levantario en esta
primera etapa de prueba, para
evitar que bloquee el arranque,
unavez que la etapa de salida es-
ta inoperante. No es comun que
aparezcan problemas en esta
prueba inicial. No es necesario
inyectar ninguna senal de en-
trada.

Estando todo en orden, verl-
fique también el ajuste de la fre-
cuencia horizontalR14, girandolo
para un lado y el otro, observan-
do en ¢l osciloscopio la variacion
delafrecuenciadela senal de sa-
lida. manténgalo en la posicidn
en que obtenga la frecuencia
horizontal correcta de 15,75kHz
{periodo de 63us). Mas tarde se

2 [
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debera retocar este ajuste. _

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

Montaje de la
segunda etapa

Coloque ahora el resto del ma-
terial para completar el montaje
de la placa principal. _

Al disipador de aluminio en
formade “U" seacoplaraneltran-
sistor de salida horizontal (con
mica de aislamiento), el regulador
de la fuente de 12V y el CI de

salida vertical. Solamente eltran.

sistor de salida horizontal exige

aislar de su colector con la tierrs

det disipador. :
Realice ahora el montaje de la

- placa del cinescoplo. La disposi-

cion de las terminales de [os tran-
sistores esta esbozada enla flgu-
ra 13. Atencion al soldar el scquel
del cinescopio en la plaqueta.
En él existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines-
coplo. Verifique su posiciénlpara
que coincida con las conexiones
a los elementos del tubo. Una
buena referencia son los pins de
filamento {3/4). Para localizarlos
en el tubo. puede usar un ohmi-
metro y verificar la baja resis
tencia entre ellos.
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Las conexiones entre ta pla-
ca del cinescopio y la placa
base deberan ser de una éxten-
sionsuficiente para que concuer-
den con la disposicion mecarnica
final. Estas conexiones son: la
rejlla de foco (pin 7). la rejilla au-
xiliar G2 (pin 6). ia rejilla de con-
trol G1 o de brillo {pin 5). el cato-
do {pin 2], la tierra (pin 4}, fila-
mentoy +12V {pin 3) v {inalmente
la alimentacion para el transis-
tor de salida de video +57V en la
placa. La tierra de la placa
del cinescopio debera también
serconectadaalatierradelcines-
copio (aguadac). como muestra
la figura 14,

Las conexiones del yugo tam-
biér: deberan hacerse: bobinas
deflectoras horizontales (dos a-
lambres) y bobinas deflectoras
verticales (dos alambres}. Observe
por la figura 15 la disposicién de
los terminales del yugo. En estas
conexiones., mantenga también
una extension suficiente confor-
me s¢ explico anteriormente.

Por fin. la conexion del trans-

forrnador de alimentacion: la en-

- trada alternada del secundario

. de 18V del transformador va a

- alimentarla placa principal, don-

de sera rectificada y filtrada,

yendo a alimentar el regulador
de 12V,

Prueba final

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

+ WALLA DE TIERRA

OCL CINESCOPIQ

ALAUBRE DE T!ERRA

/ DELCINESCOMO

puede esperar, la probabilidad
de que ocurran problemas tam-
bién son mayores, y debemos
estar preparados para resolver-
los. En este sentido elaboramos
una tabla con las principales for-
mas de onda en el circuito, para
que sirvan de referecia en su tra-
bajo (figura 16).,

Consiga un osciloscopio ¥y
ena fuente de alimentacidn
ajustable para dar principio alos
trabajos finales.

Siempre recomendamos que
preferentemente se use unafuen-
tedealimentacion externa{12Vx
1A) hasta que coloque el circuito
en pleno funcionamiento.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexién influird sobre
estas etapas. Revise con cuidado
las conexiones de las bobinas ho-
rizontales (Ha y Hb) y verticales
{(Va y Vb} al circuito. En caso de
duda, con -un ohmetro puede
facilmente localizar las bobinas
de deflexién vertical pues las mis-
mas presentardn upa resistencia
bastante superior (del orden de
12 ohm) comparada a la de las
bobinasdeflectoras horizontales.
Elbobinado de la deflexion vertl-

‘cal se hace sobre el nicleo de

ferrita del yugo, pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz ¢
60Hz de la deflexién vertical. Ja-
mas conecte el circuito sin que la

conexién del yugo esté hecha.

b) Use un osciloscopic con
entrada para hasta 400V,
La lectura de los pulsos
herizontales creados en el colec-
tor del transistor de salida horl-
zontal puede alcanzar de 250 a
300V de pico. Para efectuar esta
lectura el osciloscopio debe per-
mitir la entrada de tensiones de
este orden.

¢} El chupdn del cinescopio
conduce la “muy alta tension”
necesaria al anodo para que el
haz de electrones sea atraido ha-
cia la pantalla. Sin esta MAT,
aunqgue el resto del circuito esté
funcionando, no habra brillo en
la pantalla. En ningiin caso pro-
ceda a 1a lectura de esta MAT
(del orden de 13kV) ya sea con
voltimetro o con osclloscopio.

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

-
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de la pantalla. :

e) Elarodo delcinescopio(cara
interna que reviste el tubo) forma
un capacitor con la faz externa
de graflito. Asegurese de que este
capacitoresté descargadoduran-
te Ja manipulacién del cinesco-

pio. Puede producirse su descar- -

ga por un corto resistivo {10k)
entre el inodoy el grafito o tierra
del tubo. Evite cortes desagra-
dables v accidentes inesperados.

f) El comportamiento del ci-
nescopio es muy semejante al'de
una de las "viejas” valvulas.

El brillo de 1a pantalla es el re-
sultado del pasaje del haz de
electrones entre el catedo [(emi-
sor] y el anodo (receptor). Por lo

tanto, son condiciones esencia- -

les para tener el brillo de la pan-
talla: filamento caliente, tension
deaceleracién en el Anodo (MAT]),
polarizacién adecuada en los
demas elementos como el catodo,
rejilla de control. rejilla auxiliar
y rejilla de foco. '

g) Como las fuentes auxiliares
son generadas por los secunda-
rios del “fly-back”™ cualquier con-
sumo de eslas fuentes gue esté
por encima de lo normal (por e-
jemplo. cortocircuitos) se refleja-
rd conto dificultad de desempeno
del transistor de salida horizon-
tal. pues es él quien provee toda
la energia de este sistema. La
etapa vertical es alimentada por
latensionde +25V generadaenel
pin 5 del fly-back. Si por ejemplo
el CI-2 estuviera con un consu-
mo exageradooencorto, 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 presentenensus
valores correctos. Porlo tanto, en
estos casos. procure solucionar
el problema principal. y no tome
como referencia estas tensiones
auxiliares, que volveran a lo nor-

mal entcuanto se resuelva la ano-
malia.

Ajustes del monitor

Son necesarios los siguientes
ajustes, después ue el aparato
esté funcionando normalmente:

* Frecuencia horizontal: de-

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

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

Este circuito proporciona una

CIRCUITOS & INFORMACIONES

CONVERSOR

sefial de salida cuya frecuencia
depende de la intensidad de la luz
queincide enunelemento sensible,
en este caso un LDR.

La forma de !a onda obtenida
puede serendientadesierra, como
puisos bien agudos, segun el elec-
trodo del transistorde donde pana.
En el emisor del transistor unijun-
tura tenemos una forma de onda
diente de sierra.y en |a base de B1

teneamos pulsos agudos de buena
intensidad,

El circuita es un oscilador de
relajacicn donde la constante de

R R PR L i

LUZ/FRECUENCIA

{C)s s avzy

—SaLlDA -

AORRZRNERS

tiempo RC es variable, ya que R
represema la resistencia del LCR,
que es funcién de la luz incldente.

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

La banda de frecuencias para ¢l
circuito estd entre 100Hz y SkHz
pero puede rmodificarse cambi-
ando C1. Valores mayores dismi-
nuyen las frecuencias de {a banda.

El transistor unijuntura acon-
sejado es el 2ZN264G aunque
pueden probarse equivalentes.

SRR ST

AR LA R RAA LR A A KA A AR A A 4 AN A Ll o N L L ™ L

Qo Ura aplicacion posible da este
circuito esta en el desarrollo de un
! fotdmetro digital.



jacion vertical.

« Altura vertical: ajustalaga-
nancia del camino verticil de
1a senal de deflexion. y por con-
siguiente, la altura de la imagen
en la pantalla. Su ajuste puede
realizarse con una imagen gque
llene todo €] conterno de la pan-
talta [por ejemplo un patrén
blanco). Actue sobre el trimpot
hasta conseguir la altura desea-
da. En monitores de computa-
dora. se recomienda una altura
de 3/4 de Ia pantalla, o ia prefe-
rencia del usuario.

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

zacion de la rejilla de control del
cinescopio. y por lo tanto deter-
mina el punto de corte para el

pasaje del haz de electrones. El .

ajuste del brillo debe permitir
que solamente sean visibles las
lelras o punics graficos de la
computadora, y no un fondo
claro.

eAjuste de focoe: como
¢l propic nombre lo dice, obten-
dra un punto éptimo de focali-
zacion del haz sobre la pantalla,
Use una imagen con bastantes
detalles graficos para una mejor
apreciacién de este ajusle.

. Ajuste de apagado: el trim-

A .

pot R39 ajust_z el limite de apa-
gado horizor=.z] y vertical, o sea,
paraqueel r=T.omo delhaznosea
visible en la i=malla. Este ajuste
se hace obse—-ando hasta quela
imagen perr—=znezca agradable,
sin sombras -z nubes, y sinlineas
de retraso v=—1ical. La senal de
video debe ==r conectada a la
entrada.

e Gananciz de video: en fun-
cion del niver de sefnalde video a
ser aplicadc = amplificadordela
placa del ciz ‘:‘SL‘OpiO. podrd ser
necesario su <ituir la resistencia
R45 que de'._f:nnna la ganancia
de 1a etapa.

PR
(_}_
L

C09 - 100,16V (EL)
~ C10- 1n8/50V (CR) "

C13- 47n/250V (PL)
© C14-2n2/100V (ST) "~
. C15-1000/16V(EL) " . D

LISTA DE | MA TERIALE

D10 - BAX12/

C16 - 100A/250V (PL)-
*.C17 -.10n/400V .(PL)
* C18- 8n2/250V (PL)

' D3, D5a D9 - BYVI5C -
D4 - BY206 6 BY448 -

D11 - zener 6V2

D12 - puente rectifica

Vares: cinescopio 1z
(31 &) Philips M31:
‘336 GH/B, -unida
defiectora {yoke)

(T1) 1171, transtorm
dor para foco :
dinémico (T2) 31681,

transtormador de-.:
fuerza con secundario,
-. de 18V, cordon de:
fuerza, placa de cir
cuito impreso base,
plaqueta de
cinescoplo, et
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Interface Diszo Duro

ldARDD]SK DR!‘J; lNTERFACE (J7)

| 1]
; " Pin Signal Pin  Signal I‘{Jn]
' 1 . Reset 2 Grounld m
; 3 D7 4 D8 | L
5 D6 6 D9 | [‘?
: 7 DS : 8 DIO ; 0
E 9 D4 : 10 DIl E
I nm b3, . 12 D12 ! _ ;ﬂ
j 13 D2 ‘ 14 Di3 /]
" 15 DI _ 16 Di4 ﬂ
17 DO 18 D15 | 0
19 Ground 20 Un usqd ;La ‘
. : ‘ Lo U]
21 Unsued _ 22 Ground
n;ue . roun, m
23 10w 24 Ground b
25 IOR , 26 Ground é
27  10CHRDY ‘: 28 ALE | A
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30 IRQBUS | 32 JOCSi6 _-'jﬂ
; , = '
{ 33 Al : 34 Unsued _a
. ] ;
}‘ '35 AQ 36 A2 =-'J1
. 37 €SO 38 cs1 | o "E
|m ammammmﬁr] 39 SLVACT ' 40  Ground =a
) This Card is produced oy auto-equipment. If there is any problem, =
' vou can send i to us. Co %
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| PERIPHERAL |- ruest 10 oen ]
Clear 1o Send 5 RS§232 PORT !ﬂ
Duta Set Ready O !ulf:ll
Signut Ground 1 L]
Carrsicr Deleet 8 Ll
NC 9 u
NC 10 'ﬂ
NC I o
]
N e ‘jq
NC 13 Lm
NC 14 |
NC s |
NC 16 ‘ml
NC 17 J!
NC 18 g
NC 19 Iﬁ]
| _ Duta Termunual Ready 20 El
: NC 2 o
] -
— - i)
Ring Indicator - '_'“
NC 23 _m
NC 4 0
Eﬁﬁlﬂﬁimtﬂlﬂﬁj N 5  EEEEEESH
2l o pnnnessssesEEEEEEs S5

I'__I_'—CECCL_I__C%

SESEEEEEEE |f



[ei IR [EHRiRI 112

i RO

(£33 23

rj

[£]] L E;._JL'_.n_u’ ’.'_."

u‘mjﬁm’mjﬂm@?ﬂmm7 Rl ﬁﬂﬁﬂﬁﬁd@;’?}'ﬂfﬂﬂf&"&@@'@fﬂﬂf el :JEEI'CFJPJEI'@IE@DJE O ERER AT

Interface "Cantronics" !paraielﬂ]

2AS1S1S]S1S1SIS1IS1S]IS1S1S1ISS]

25 PIN Connector 346 PIN Connector

PIN SIGNAL PIN SIGNAL
1 STROBE 1 STROBE
2 DATA 1 2 D:s.TA 4
3 DATA 2 3 i oAz
4 DATA 3 4 D/GA 3
5 DATA 4 5 DATA 4-

"6 | DATAST T |77 T8 77T DATAS T
7 DATA 6 7 DATA &
8 DATA 7 8 "DATA 7
9 DATA 8 9 DATA 8
10 ACK -- 10 ACK
14 | BUSY 1 BUSY

. .12 | PAPER. 12 PAPER __ _ 1
IBREE +SELECT i3 THSELECT |
14 -AUTO FEED 14 -AUTO FEED
X1 X1

15 -ERROR 32 -ERROR
16 AINIT 3 -INIT (PRIME)

18-25 GND 15-17, 19-30 | GND

LRISio ol s jalsigloisioinisieiololciolGiolols]iS) SIS is s o) o

SIS

SISISTS

S151SIoIS]S]o1S)

:‘E:‘CEECECC%



Hardware
- Mamtenance
Service

FPart N 9135786



Revised Fdithon (3 Larch 198610

The fallosing parageaph dovg mat apply te the United Wingdom ar any comuiry
where sueh provistons are inconsisent with Joeal aa; INTERNATHINAL
HUSENESS MACTHNES CORPORATION PROVIDES THIS PURLICATION
CAS ST WIHTHOUT WARRANTY OF ANY KIND. EVFHER EXPRESS OR
EMPTIED INCLUDING, BUT NOTF LAMPYED TO, THIEL IMPLDED
WARRANTIES OF MERCHANTARDIELY OR FITNESS FOR A
PAWTICHL AR PURPOSE. Somce staies do not allow disclaimer of express or
implicd wip rintics i certain iasactions, therelore, this stitement nay not
Aapply to vou. .

This pubdlication could include wechmcal imaccuriscics or typographical errors.
Clitnies are pertodically made to the information hereing these changes will be
iucorporiied in new cditions of the publication. I3M may make improvements
and Sor changes in the produet s and /or the propramis) deseribed in this -
pubilication al any time,

aboun, FIN products (oachines and propeams), prograimming, or services that
are netangauneed i vane countiv. Such relercnces or information must nai he
vonstroed 1o mean thi TRM intems o anneniiee <such 1RM praducts,
PO, OF SCEVICCS 1 YOur Country,

Produets ire o stoched o the address below . Reguesis for enpics of this
prbdication d Tor techniesd information about TR Personal Compuater
prodocts slrouhd Be made to voue stheized I Personal Compter deader,
1M Prodoct Cenler, or vom IBM AMarketing Represeniative.

The Ffollowing parapraph applies only o the United States and Puerto Rivo, A
Reader™s Comment Porny s prowided at the back of this pablication. 1T the form
has been seimoved, addiess commuents to: 1B Carporation, Personal
Computer, .00 Box 13282 Boca Maton, Flogida 33429-1328. IBM may use
or distribyte any of the informition you supply in any way it believes
appropriate withowt incurring any oblipations whatever,

© Copyright Internstional Business Machines Corporation 1981, 19386

e Flectrical hazards, especially primary power: prinvary volisge

Vederat Compnzic, e s Comm st
Radio Frequency fnferference Stateuient

1

Warning:  The cquipmend deseribed herom I'mu hccp certificd 1o
comply with the fimits fora Class B computing dc\-;_cc_ pursuant
o Subpart §of Parg 15 of the FCC rul.c": Un.l_\' peripherals "
{eomputer input/outpit devices, terminals printers, cte) ccréhhvd
to comply with the Class ¥ limits may by ;\(1.:|ch-:d lc_'-lh_e: !
computer. Qperation with non-certificd ['-\‘li.|‘i1-_‘r:l|~: i 1.|1;L'1:.'; l”.
result in interferenee o radio and TV reception 1 perpherals
nat offered by IRR are nsed with the couipmuent, it is cogeested to
use shiclded ;':ruunticd cables with in-line filtersafl necessary,

CAUTION

The products deseribed hetein are equipped with s gronnded plug For
the wser's safety. 1Cis 1o he used in conjunctinn with 4 |_\rupt:r|_\'
prounded receptacie (v aveid clectrical shock,

. ' e sl
Safety Inspection Guide ;

» ' ;
The intent of 1hig ipspection mde i 1o asasi veu m u!a‘rw!rrl_xp:;_

1 i > gy - - - -y ; - t -.
potentially vnsafe conditions an these pt-u_!m__l\. _I achm .'L.‘-;; -“|
as it was designed and built, had required safeny items nstaiiee 1o
prolect users and service personned from injury. This ;:lmlg
addresses only those items. However, goed judement \‘|1lll.l‘|;| he
used 10 identily potential safety hazards not cove rod by ”".\
inspection puid,

If any unsale conditions are present. a determinition nmc!hlui
made on how scrious the apparent hazard could hie and whether
you can continue without {irst eorrecting the problem.

+

Consider these conditions and the safeiy hazards they present: .

on the frame can cause serivus or Fatal cluclru‘:al'shuck. o
. Explosive hazards, o damaged CRT face or bulging capacitor
Cin Calse SCTious injury. :
|
- |
Lo i
| i

’-

YRG 0 ¢



This safety inspection guide consists of a serics of steps preseated
in o checklist, Begin the chiceks with the power of and the power

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

- cord removed From the clectrical outlet.

We rccommend all non-1BM devices and attacliments be removed

from the unit belore you conduct. the sifety inspection,

Reference Literaluge:

2%

0.

Cuidde to Operations manual.
Any applicable salety pablications,

© Cheek exterior covers For damage tloase, broken, or sharp

cdpes)

I'ower off the system. "Disconncect the power cord from the
vlectrical outlet,

Check the power cord Tor the following:

a. A third-wire ground conncetor in pood condition. Use a
meter ta meastere third-wire ground continaity for 0.4
vhnt or less between (he external ground pin and the
{riume pround. ‘

b, The cord set should be the appropriate molded 1vpe as
specilicd i the parts catidog of this manual. '

¢, Toselation must not be Frayed or worn,

Remaove the back pancl from the system unit G applicable).
Remaove the cover mounting screws, and remove the cover.

Chueck for any obvious non-18M alierations. Use good
judpement as to-the safety ol any non-1BM alterations.

Check inside the unit for iiny obhvious unsafe conditions, such
as: metal filings, contimination, water or other liguids, or
signg i fire o smoke damape.

- Chieck for worn, frayed, ar pinched cables, Lnsure the

vobiage speeificd on the voltipre tag, or switch position (ack

9,
1.
W 1.
S
12
13

panel vt the maching) natehes the waline of e e
receplacie. 10 in douht, verify the voltage at fhe powe

recepacie.
Examine the power supply and verify the following:

o, Nonremovable [asteners in the power-supply cover have
not heen removed or Lanpered with,

b, The grommet is installod where the internal power cables
come through the rime of the power supply.

Cheek for the Tollowing Babels on alf systems
. "Cuution: Fazordous Area, Do Not Remove This Cever,

Trainedl Service People Only. No Serviceable
Components baside

o

DANGER

- Hazardous voltage inside, Do not open,
b svstems using o battery, cheek for the following Tabels:
o TBATTVERY WARNING: Do net dispose of battery it

in fire or water, See instruction o disposal e the battery
installinion nstrochons,

or

BATTERY CAVTION

« Replace only with P/N VXY XUVLY Use of a different
battery could result in ignition or explosion of hartery.
Order replacement from 13M authorized dealer.

Vicually check the condition of the battery GF applicabie) and

ensure the batery has a sulety huzard label atlucherd.

.

“Machines mamufactured May 1986 o later weiphioe in eveess

of 1R Kp. (418 ths), must he fabeled with the weipghu ol the g

system unit,

-
et

=3



»-ow to Use this Maintenance Library

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

The Hardware Maintenance Reference manual describes diagnostic’
procedures and their use, ficld replaceable unit (FRU) removal
and replacement procedures, and provides general information
abmi the svstems. Once the reader has become familiar with its
content, the Hardware Maintenance Reference manual is no Jonger
required on each service call. 1t can-be kept in a convenient place
and used as needed. -

The Hardware Maintenance Service manual contains all necessary
information to dingnose aTailing system. Maintenance analysis
praccdures (MAPS), jumper positions, switch setiings, and the
parts catadog are in this manual,

L]
Additional aptions may reguire updates to the manuals. The
Hardware Maintenance Reference manual provides an arca in the
back of the manual to file the updates. Each section of the
Hardware Maintenance Service manwal (with the exception of the
MAPs) has a designated updite arca. The MAPs are scquenced
by number and can be updated accordingly., .

- The Advanced Diagnostics diskette is designed to be used with
the MAPs to; '

o Test cach area of the sysiem

» Isolate problems to specific areas of the system through the
usc of error codes

« Verify correct installation and operation of the system.

Other functions of the Advanced Diagnostics diskettc are
deseribed in the Hardware Maintenance Reference manual.

1
-repair IBM Personal Computer products. Readers should have i
1

Preface

This manual provides the information needed Lo diagnose and

reccived training on [BM Personal Computer prt‘)duclx :L'nd be
familiar with the Tripleit Model 3 10 Multimeter® or equivalent.

The manual is divided into two major catCofies s_\'sirw .‘:l::“(‘lfl‘
information and Personal Computey family diagnoss M-, ;

.

The system specific information is identificd by ==
and organized as fotlows:

CSTART" is the cntry point for all diagnostic procedures,

"JUMPERS AND SWITCH SETTINGS" cnn.l:lins jumper
positions and switch settings for the system unit and

supported options.

"PARTS CATALOG" contains illustrations, and part pumbers
of field replaceable units {FRUs). ,

Step-by-step instructions to isalate failing FRUs arc located in the
"DIAGNOSTIC MAYs" section. |

in the Hardware

pstructions are in the
M PP |
are and imerface

Related repair information can be fcmm! '
Maintenance Reference manual. Operating
Guide 1o Operations manual. Detailed hardw
information is in the Technical Reference manual. _!

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

~

1 Manufactured by the Friplen Corporation, Blulfton, Ohio 458ET

VGGT



START — PC, XT, and Portable PC

Place the hard-tab page Iaheled "START - PC, XT, and
Porctable PCY in place of t4is page, thea discard this page.

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

This is the entry peint far maintenance analysis procedures

(MAPs). The MATS will help you determine the failing Tield
replaccable unit (IFRUY

The Advimeed Diagnostics program is intended o test onfi TRM

products. Non-TIAM praducts, prototype carda, and modilicd
options can give false errors and invilid systom resporses,

Alb voltages in the MATS e positve unless tlt.|1t:|‘\':'i~<(' s:pcciﬁcltl,
ULER!

Helore vou hegin

Powver ol the svstem,

Fnsure ofl conncctors are instatled eorrectly,
Unsure ol pionpers ool switchuos are set eoiregtly.

o o3 e

Note:  Fnsure the Portable Personal Camper
15,7230 Vag selector switeh s set fon the voltage
availiable at the outlet,

- Insert the Advanced Dingnostics diskette inlo drive A
- Power on the system.

IS THE POMWIER SUPPLY FAN RUNNING?
Yes  No

|

0ol .

Gio ta Step 045 in this MAD.

403

- Listen carefully For any audio responses during the power-on
sell test {POSTY.

DID YOU HEAR ONE SHORT BEEP AT THE END OF 1110

rosT? - »

et T

Yes  No
‘ (Step (6 continaes) ja
t.\

Start (PO, N1, Partable P90 b




004 . 012 (continued)

Go 1o Step 006 in this MAP. DOES THE INSTALLED DEVICES MENU APPE ,\ll !
’ : : | Yes  No
005 - . ' B
Gio to Step 010 in this MAP. . o ' 03

Go to Step 037 in this MAP,

i
006 @ oL }
;:l:‘))rzll"lql‘[(‘:flllnlﬂéq':(l‘,!][l‘_\(r;::\;)&]“[; "n" KEY) APPEAR ON ~ . - Compare the fist to the options instalted inside the sy sem. !
’:'I'I'L b}SRI N . Note:  The Installed Deviees list displays only those
= ¥ Jdevices supported by this manual. TFa device is missing
| | from the list and is not supported by this manual, press
0‘07 . . YOS THE INSTALLED DEVICES LIST CORRIECTD
Goto Step 052 in this MAP. " then Enter to continue the diagnosug wests, Gag
0 Step 025 in this MADP.
008
- Make a note of any ceror messages on the screen. DOES THE INSTALLED DEVICES LIST CORRECTLY
; Press the FTkey o contimyge, IDENTIFY THE DEVICES INSTALLED INSIDE TUY
; D gag 1t SYSTEM?
DID THE MESSAGE (RESUME = "F1~ KEY)} GO AWAY Yes Na
WHEN THE F1 KEY WAS I"RESSED? ) ‘
Y L ) .
* To : - 015 -
009 ’ @ Ew) Go to Step 01 7in this MAD.
. 1
Go to "MAP 0300: Keyboard Start." ;o 0l6 '
010 Go o Step 025 in this MADP.
. i
{(From Step 005 in this MAP) 1
DOES THE ADVANCED DIAGNOSTICS MENU APPEAR? : 017 ‘.
Yes  No (From Step 015 in this MADP) : :
I ‘ . Fallow the instructions on the screen aml attempt 1o correct the
o1t ‘ Installed Deviees list. ‘
" i i 1] "
GotoStep 033 in this MAP- . Note: A 199 crror indicales you answered "No Lo the
012 . : - question about the Installed Devices fist. rsregard the
- Select 0 {SYSTEM CHECKOUT). ‘ Crror.
. . . ' r i A l I\ l ”
Nate: Depending upon the options installed in the coutn you CORRFCf THE INSTALLED DFV]CI
system, questions about attached devices may appear @ @ Yes© Na |
on the screen. Press Y or N s reguired, then Enter, i |
. {Step D18 continues) =t
(Step 012 continues) . o)
O
0002 Start (PC, XT, Portable PPC) . Start APC, X7, Povtable PO |I]H(N)-;'.1



ms .
Go to Step 020 in this MAP.

019 _
Goto Step 025 in this MAP,

020

15 THE OPTION MISSING ¥ROM THE INSTALLED
DEVICES LIST?
Yes  No
|
] 01
I'ress Y (IS FHE INSTALLED DEVICES LIST
CORRECT?) then Enter Lo conlinue the diapgnostic tests.
Go to Step 025 in this MAD.

122

- Make sure all switches and jumpers are set correctly for the
shissing opltion. 13e sure to check the svstem board switches as
well as the option’s swilclies and jumper positions.

ARE THE SWITCHES AND JUMPERS SET CORRECTLY? 3l

Yes  No Rt
| y
0213,

Resct any incorrect jumper or switch scttings. Go to Step
OO i this MAT to verily system operation.

024 . : ‘
Go 1o the appropnate MAP far the missing device.

Note: If you are unable to find the MAP that
corresponds 1o the device, you have an M device with its
own service manual or a deviee not supported by 13M
diagnostic tests.

UOUN-1 Staer { PO X1, Portable 12070

(From Step 018 in this MAP) ' %%‘

Ny
Fon

01xs
(From Steps 014, 016, 019, and 021 in this MAP)
- Follow the instructions on the screen to run the tests on all

devices, Use the (RUN TESTS MULTIPLE TIMES) option,

DID YOU RECEIVE AN ERROR MESSAGE?
Yes  No
|

026
Cioto Step 028 in this MAD,

-027 .
Cioto the MAT indicated by the error code, Tor example. if vim

receive the error code 7X X, go o "MAT 07002 Math
Cnprnccssnn"

Nate: I von are unable to Tind the MAP ta
with 1s own service manonl or o device not supported by
IRBM dinenostic tests.

N1y -
(From Step 026 in this MAP)
DID THE SYSTEM CHECKOUT MENU :\l"‘l"’:f\R AT THE
ILND OF TESTING?
Yes  No
i
no
Gt "MAP DD20: Power Start.”

0340
DD YOU NOTICF ANY FAILURE SYMI'TOMS?
Yes No

I

oM

Go to Step 033 in this MAP,

(132
Gio 1o Step 0523 in this MAD,

Seart (1O, X7, Partalife 1°C) ”.“'n

0T



033 . L) 037
From Step 031 in this MAT) o ahal (From Step 013 in this MAD)Y

DID THE CUSTOMER I'ROVIDE A SYMPTOM? DD YOU RECEIVE AN ERROR MESSAGE INDICATING A
Yes  No o ' DISKETTE READ ERROR? |
| ' o T Yes No -
nx4 | .
(o 1o Step ()’-( in this MAD, A 038 ‘
b Goto Swep M0Go this MAP, .
035 : . l
Gio to the MAT Tor the suspected failing (|LVICC 019 ) !
G tn "NAT 0600 Dicketie Drive St
036 : .
(Fram Step 034 in this MAP) 040
The Advanced Diagnostic tests have linished without detecting an * (From Step 03% in this MATY) ) L
crror. : : 154 MATH COPROCESSOR INSTALLED IN THE SYSTEM?
Yes No
« I you are still experiencing a prablens: |
: 04t

—  Check all switch sctiings, Go oty "RMAP 0300 Kevbaard Stare”

—  Check all jusmper positions, 042
- Power ofl the svstem amd remove the mith coprocessor.

—  Check all cables and conncetors Tor proper installation, - Power on the system,

: - Scleet 0 (SYSTEM CHECKOUT). . . :
—  Run the Advanced Pngnostic tests on all devices, Use |
the (RUN TESTS ONE TIME) option, I you receive an DOES THE INSTALLED DEVICES MENU ATTEAR?
crror, o lo the MAT indicated by by the error code. For Yes No : :
example, if you receive the error code 7XX, po to "MAP . | ) |
0700: Math Copracessor,” 043
riene . . Remseall the mfuh COProCessoer, lhm to to UNIAD 000
« If you are experiencing 2 problem with a device not supported Keyboard Start.” i
by this manual, reler 1o that device s service manual for
special testing instructions, i d

- Replace the math coprocessor and the ROSR processor. 1 thin

= I you suspect an intermitient problem, start an error log. [ does not correet the problem, replace the system brard,

you necd instructions, refer to the Reference manual,

TUT

v

/'&’H]-() Stact (1MC, XU, Posable P(OY) RN Start (PC, XT. Partahle I'('i_,«‘{l”i a
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045 049 (continued)

(From Step 002 in this MADP) 1S THE VOLTAGE 2.4 TO 5.2 VDC BETWEEN
1S THE POWER CORD PLUGGED INTO A FUNCTIONING, PINS | AND 8?
PROPERLY GROUNDED ELECTRICAL OUTLET? Yes  No
Yes  Na l
' | : 050 .
046 ie Go (o "MAP 0020: Pawer Start.
- Attach the sysicm to a Tunctioning. properly g_rnundcd e Sl ’
“electrical owtlel. Return to Step 001 in this MAT 10 _ 051
verily system operation, : Replace the power supply.

047 _ '

- Power off the system B

- Disconnect the pner cord from the Llcc(rlcal outlel lhcn from
the system unil.

- Check the system unit power cord for continuity.

DOES THE POWER CORD HAVE CONTINUITY?
Yes  Nao

l

048 _

Replace the power cnrd

04y

- Reconnect the power card.,

- Power on the system.

27 Check Tora voltage of 2.4 10 5.2 Vdc hctwccn pins 1 and 5
{ground) at the svstem board power supply connector,
Figure [

1
2
3

i
5
]

|7
L]
9
1
1
1

-1

GT

Figure 1. System Roard Power Connectlers

£
1
—_

- . . .- g LY 4
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of

(I _step 007 in this MADP)

Rl.r(.'f to the following figure and go 1o the MAP indicated or 1ake

the action described.

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

Symptom.

1

POST Error Symptom;

Action:

Ha Beep and;

Blank Display ..................
Unieadabte Thspiny ...,
Bhinking Cussor, ... ...,
Parity Check Message ..., ..
XX B L
Machine Funclioning

Propesly ... .. s

1 Long and 1 Short Eoop ........ e
1 l.lr)ng and 2 Short Beeps... ......
1 Long and 3 Short Breps_...... ..
2 Short Beeps and.

Bl mk or Linraadable

Dus!otted image on

Dosplay. ... ... ...,
IXKEmOr ...
XEXXX XX 201 Evror
XAXX 20V Error ... ...,
IOV Emor ..
XX30V Error. ...
G0V Eror ...
17XX Error
30XX Error

Contlinuous Beep..................

Repeating Short Beeps. ... .. -

MAP D020: Power Siart
MAP 0020 Power Start
MAP 020. Power Slart
KA 3200 Memory Start

MAT* 0100: System Board Start

MAP 0020:; Power Start

Replace System Board

Go ta Step 054 in this MAP

Go te Step 054 in this MAP

Go 10 Step 654 in this MAP

.. Go to Step 054 in this MAP
MAR Q100: System Board Stan

MAP 020tk Memory Start
WMAP 0200 Memory Start

MAP 0300: Keyboard Start
MAP 0300: Keyboard Stan
... MAP NB00: Diskete Drive Star
.. MAP 1700: Fixed Disk Drive Start

MAP 3000: PC Network

MAP 3100: Alt. PC Network
.. Replace Fixed Disk Drive Adaplet
.. MAP 3000: PC Nelwork

Replace Sysiem Board

Reptace System Board
MATP 0020: Power Start
MAP 0020, Power Starl

Any Errors Mot Shown Above ... . Go to Siep 062 in this MAP

Fignre 2, POST Errars

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

053
(From Steps 011 and ()12 in this MAP)
Refer to the Tollowing figure and go 1o the MAP indicated or take

thic action described.

Note: Il you received an error message and incorrect
audio response, usc the error message as the symptom,

Symptom:

Action:

No High Inlnnsity on Display. .

onDisplay.. ... _......... ..

Loads Program fram Fixnd Disk

Incorrect Memaory Size Displayed

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

M:ss:ing. Broken o1 Incotrect Characters

Dislonied Image on Display . ............ .
Btank Display......... s
Unreadable Display.................. ...
Flashing Cutsoer Only. . ... .. e

BASIC Screen Appears ., |, e

Disk Boot Failure ... .................
Loads Program from Remote Station
PARITY CHECK Errar . ... ... e
Keyboard Problem ........ e
Cannol Finish Diagnostic Tests .........

Printer Problems. .. ..., ..., SN .

MaP 0200, Memaory Start

Go 1o 5lap 054 in this LAAT

LGt Slep Oh4in thig LAAD

Go 1o Step 054 in theg REAR
Go to Sten 054 in thig MAP
Go o S1np 054 in thig L1AR
Go to Btep 054 in thig IMAR
Go to S1ep 057 in thwg rARD

MAP QB00: Diskette Drve Stany

.. MAF 0600 Disketta Doye S1an

1
MAP 0600: Diskelle Drive Start

MAP 0600 [Hiskelle Dnve Stan
AP Q200 Memory Stan

MAP 0300. Keyboard Stan

........ MAP 0020. Power Stan

Heter to 1he Sanvice hanual 'ne
the Printer

'
'
L
{
il
i

Network Problems ... ...... ........ Refar to the Service fManual 1or
the Metwork
—
Figure 3.  Failure Symptloms.
D,
)

Start (PC, XT, Partable PPC}
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P i S S

far
me? !
054 L e AT )
(From Steps 052 and (53 in this MAP)
IS AN ENHANCED GRAPHICS ADAPTER INSTALLED?
Yes No )

055
Go (o the MAP for the {ailing display adapter.

056 L
Goa to "MAP 2400: Enhanced Graphics Adapter,”

057

{From Step 053 in this MAP)

1S A MATH COPROCESSOR INSTALLED?
Yes Nao

|
058
Go o "MAFP 0600: Diskette Drive Stan "

059
- Power off the system.
- Remove the math coprocessor from the system board.
- Power on the system.
K]
DID THE FAILING SYMI'TOM REMAIN?
Yes No
060 _
Replace the math coprocessor and the ROSS processor,

061
Reinstall the math coprocessor, then o to "MAP 0600; Dickette
Drive Start.”

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



{From Step 052 in this MAP)

Gio 1o the MAP indicated by the eeror code. For example, if you
reecive the error code TXX, go to "MAP 0700: Math
Caoprocessor.”

Nate:  If vou arc unahle to find the MAP that
corresponds o your error code, you have an IBM device
wilh its own service manual ar a device not supported hy
HIM disenostic tests.

Start (I'C, XT, Poctahle PCY  0006-13

Jumpers and Switch Scttings

Place the hard-tah page abeled " Jumpers and Switch Settines

in place of this page, then diseard this e
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JUMPERS AND SWITCH SETTINGS

Option Compatibility ... U 3

RIOS ROM ldentification .. ... ooty 3
Ustng the Switch Charts oo o 4
System Board (Diskelie Drives, Displays, Coprocessor, and
POST LOOD) o i e e e s 5
System Roard (Memory) oo 6
Memory Adapter Switeh Sels ..o 1
Fxtender Card Swilch Settings .o oot S
Cluster Adapler o e i e 20
Station Address ..o et 20
Remote Taitial Program Load o000 oL oo oL 22
Aduapler Nember o000 e 22
Enhanced Graphics Adapter (FGAY oo . oL 23
PC Netwark Adapler ..o oo o 25
Asynchronons Communications Adapter ... ... L. 26
Binary Svochronous Communications (BSC) Adapter ... 27
Data Acquisition and Control (DAC) Adapter . ... .. ... 28
Anmdop Ouipnt [ange ..o o 28
Analop Inpul Runpge .., L. e e 29
Adaples Number .o Lo o oo 29
Fnterrupt Reguest (1RO Tevel ool 30
General Purpose taterface Bus (GPIB) Adapter ... ... 31
Adapter Number oo oo 3]
toterrupt Request (RO Level ..o ool 32
tnicrrupt Acknowledpe (INT ACK) Level ... .1 33
Direct-Memory Aceess {(DMA) Channel .o 13
Professional Graphics Controller ..o 0L PR 34
Voice Communications Adapler ... ..o oo 35

Switches (PC, XT, Portable PCy |

Option Compatibility

Certain option adapters conflict when vsed in the same system.
The following adaplers should not be instafied together in vour
system unit:

. Svynchronous Data Link Contiol (SDLCY wdapter.
o Alterpate Binary Svachronous Communications (AIL BSC
atlapter. '

BIOS ROM !(Icnti‘i'ic:l tion

Te determine the dute of the BIOS ROM module. nin the
following BASIC program, Type the proprinm exactly as <hown.

10 DEF SEG=EHFO0O
20 FOR X=gHFFFS TO EMFFFF
30 PRINT CHRS{PECK(X1):
WD NEXT

RUN

The date that is dispiaved is the date of your RIOS RON module.

Switches {90 X, Partable 17
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« .ngthe Switch Charts

The Tollowing legend applics to the charts in this section.

’ Symbol Menning
. Mot Used by this Application
I On/Closed Position Of A Swilch
| 011/Open Pasition Of A Switch
NZA Mol Alowed Or Mol Applicable

Note:  For some optinns, the customer must supply
information for correct setting of jumpers or switches.

To set a racker switch, press the rocker down to the desired

position: Lo set a slide switch, slide the lug of the switch to the
desired position, | .

Ballpoint

Slida
Switch

or

: - Rocker
iy Switch

4 Switches (PC, XT, Portable 1°C)

—~

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

System Board Switches |
h
pe PCXT A |,
Portat'e |
Function
Sw. Btock |Sw. Block [ Sw. Block
1 2 1 '
12345G70 112345878 |12345KTR
O-Digkelte Drivasg I“"‘” hiih T
]-Diskr}[‘enrivn lna.-‘i] TR .-ﬁog'l!
2-Diskafta Nrives l'“"‘l] bt "T"'j?
A-Dizketle Drives Hin P RS |
A-Diskotte Drives H:a HA T ! l
. Bassgren ) vebeqges
Ho Display Adante 1 ria i1
Enhanced Giaphics Adapler uu”u e .....]..
(Primary, See Note 1) :
Color'Graphics Adapler ““,” + s .“l" ...;1-[--
140 % 25 Primaryl : o
Color’Graphins Adapter T ' “eeat l ..
80 X 25 Primacy | * I
'
Prptessianal Graphics fa PO I l. .|
L Conttoler (Pnmary) NoA * .
1
Moanochrome/Printer Adapler “.*l i . flra cen .! 1 . !
iPrimary. Saa Hote 2 : 1
i
taih Coprocessor Instatted ‘I“““ ta '1""“ :
HMath Conrocessor Not oI“n-o s .I.‘....
Iy
Installagd
I?US_T Loop (Allows MrA MeA ], tesduen
Continyous Running)
No POST Loop HA oA l.......
(Norimal Dperationt ‘
Notes: .
1) Hthe Enhanced Graphics Adapter tIEGATIS installacgd sath annihee dhgnin,
adapter set the systom bodrd saalches ag shoeen far tha FO4 }'“ * i
2) The IBM Monnchrome [isplay and Ponter Adapten s nnt Sanpnrsart os e, .':_‘:
Partable Parsonagd Compuler. 1
- —}

Switches (0C, X, Portalle Y 5
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System Board (Mcemory)

Portable Personal Computer
258¥ Card G64/256K 84/258K 64/25
g“":’"‘ Or64/256K| Option OpIIOJn On';ior?K
Yotal S:?trch Optien With 192K | With128K | With 84K
Memory | Jonines | With 256K )
¢ {Sea Note) | {Sems Note] ! {See Note) (Sée Note)
12345678 | 12345678 | 12345678 | 12345078 | 12345678
256K B N/A N/A N/A M/A
azok | LT wa A nwa [T
agak [ A v TITETLE wa
R R I RTETTTET N in
stz [ ULt TN MA N/A A
S I T A TR R R A w1 LT
saok | PHLLTTUTINILEID Y wea DITITITLD | nem
Note: The 64/256KA Memory Expancion Oplion and the 256KB
Memory Expansinn Oplion are e only memory options
supportad in the IR Podable Personal Compuler.

tv .-ttcher (l'('. X, travtable MCH

To usc the following chart, first {ind the cotumn under "Svstem
Roard Type” that matches your system, Poltow this column down
(o (he switch settings for the totad amount of memory in vour
system. Sct the system board switches to match those in the
chart. Then go 1o the "Switeh Set” listed and set the switches on
the memory adapters in your system, These sets of memory
adapter switch scttings start on page 11,

Note: 1f memory above 544K is 1o be instalied.on a
16/64K 1 system board, the BIOS ROM must he dated
10/27/782 or later. See "THOS ROM Tdentitiention.”

System System Board Typa (Nots)
Board .
Iﬂc:::orv im;\i::r‘;-i?mng‘ 15K-BAK - GAK-256K 6:::;:1-‘0(
Switch Sets 12345578 12345678 V2145618
Switeh 1 N R A oA Hoa
16K Swilth 2 AL T e
. Kol MiA MA T2 - ’
Switch 1 ol 1 M T
S N ALY o »
Set " B oA A 'y oA
"Suwitch 1 . “‘ i HiA TR
P sz | I wa
Sel A NA A
Switch 1 Rl i Il IR thh
S swinz | THITHEL |
Sel N-A ) NA MoA
Note: The system bhoard's idertilier s locatad gnits ekt egge

(Part 1 of 4)

o1

r
-

Switches (1CXT, Portable PO,



System System Board Type
Noaid
Total Switch PC PCXT
Memory | Seltings 16K-64K B4K-256K GAK-256K
& Adapler
Switch Snts 12315678 122345678 12345670
Switch | "11 b HiA HAA
96K Switch 2 Hnny HIA N/A
Durt 1 HiA . HN/A
Sewiteh uu..-a «wll*u« uli“a*
N TR
haftl | a HIA tIfA
Swetch b L B e MIA N/A
160K Seatch 2 il MIA MIA
Set .5 © N/A HAA
Swilch 1 . .;ll.;oa Gﬁliiﬁih «4.‘]1«41—«
19z Swilch 2 T HiTHll N/A
Sel . 7 M A N/A
Switch 1 g LA H/A
224K Swilch 2 [Tt N/A N/A
Set 9 N/A N/A
Susitch 1 “*ll“‘.( ,4]1g¢0¢¢ ttllnttt
AanK Switch 2 LEERRES RO I RO R NRY HiA
St ' LR N/A N/A
Swilch 1 «Qll~v*4 nill*ﬁtt ttllt*fi
288K , !
Switch 2 g foHill N/
Sl vy ] 2 2
{Part 2 of 4)

N SNwitches 11700 X, Portable 110
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Enhanced Graphics Adapter (EGA)

|
|
]
i

Warping: Damage to the graphics adapier, the display. or both

may result if these jumpers are not in the correct position.

Switchas

. .
P3 ~ -
P1
Type of Display Py Py l
M Color Display or 2 andt 1 Y and 7
~ A Manochigowe Display .
I0M Enhanced Color Di“"'-:‘h'oy 1 ¢l & and
i
Lk
Ty



I an BGA s the only display adapter installed, or an EGA and 4
Maonochrome Display and Pricter Adapter are instidled in the
swastens, refer to Figore 1 te setihie EGA swilches.,

Il an EGA is installed with a Color/Graphics Monitor Adapter,
refor o Fipure 2 10 set the EGA Switches.

Type of Display ' 56‘“ as EGA as .
Attached to the rimary econdary
Enhanced Graphics Switeh Switch
Adaptet 1234 1234
No Prsplay . ON/A l I IT
KMenochrgma Despliy l 1] 1 NyA® .
Color Phapls
M'(}l(;(r?!i IL\(D;(‘.I H” IIII
Color Dispis
0 % 35 Mte i 1t
Eehanea Gl Drnls
(r':‘u‘r?:;ll lfjluh?( I-.lur;r:‘n " x TII Il] I
Eahancerd Colos Displ;
(i Gol Mooy 11l Ui
Figure 1 - . .
Type of Display E(.3A as . EGA ag
Allached to the . Primary Secondary
Color'Grapbics - )
Mu:irtor Adap.ter ‘s;':;':h IS;':;‘:"
Caolon Displ:
A1) % 5 e Hil i
Colar hapls
. 00 K 25 Madiey i) nn
Ho Quspl:
|'H'f; Xl:‘; ;:ﬂdl?l l 1 Il -, NZA
Figure 2
Nates:

1. Made selection can be changed by programming,
2. A maxkimum of two displavs can be attached 1o the system,
une color display and one monocieame display.

L Shes (PC X, Partahle 170)

|

PC Network Adapter

Jumpaer Positian Function
{See ligure)
Automatic Remote Praaram
wi Load (RPL)
w2 Mol Lo
Sets Adapler to use
wa Interrupt Lewal 2
Sats Artanters 1o se
wA Intarcgpt Level 3
Sels Adapier as
ws & w7 AHteinale Adapter
Serls Adapler as
we Pomney Adaoter
Eoinaliles AR on
wa ‘. n
Adapter {Sea Hotal
Nate: Do not enahle the ROM on meara than
one adapter,

Switches (PC, XT, Portable PO)



Parts Catalog

Place the hard=tah page labeled "Parts Catalog' in place of
this page, then diseant thiv page.

PARTS CATALOG

Limited Warranty - IBM Scrvice Parts ... . a2
How To Use This Pants Catalog ..o oo LB
Visuad IndeX Lo e s
Assembly 1L Svstem Uit - Lxterior (5150 0 ... oo
Assemhly 20 Sesienm Unit - Exterior (ST00Y o000 nox
Assembly 3.0 Svstem Unit - Exterior {515858) ... ... .. ton
Asscnibly . Sysiem Unit - bnterior (515600 L. In
Assemblv 30 Svstem Linit - Inderior (50600 oL 12
Assembly f Svarem Unit - Interior (5155 o0 B
Assembiv 70 Tult Fhigh Diskette Drive Type | I
Assemhly 8. Full Thigh Diskette Drive Type 3.0 18
Assemhlv 00 Full Fligh Diskette Drive Type 2000000 24t
Assemhly 100 Foli idigh Diskeue Dove Tvpe 20000000 o2
Assembly L Full High Diskente Drive Type 3 ... ... AR
Asgsembly 120 Full Migh Diskette Detve Type 3 0000 120
Azsembly 13 Diskette Deive Portable PO 00000 ax
CAssembly 14, Fixed Disk Drive Lo A
Assembly 15, Tniernal Options and Adapters oo o
Assemblv 16, Expansion Unit - Exterior (3160 ..o a
Assembly 17, Lxpansion Unit - Interior (51n1y ... 1
Assembly 18 Monochrome Display (5151} AU AT
Assembly 190 Color Display (51530 o000 R
Assembiv 200 iinhanced Color Display (3E54F ..o fan
Assemblv 217 Professional Graphics Display (5175) Lz
Assembly 22 Kevhoard (83-Key for STl S1e0 24
Assembly 23 Keyboard (83-Kev for SISS) ..o {as
Assembly 24, Keybutton Kits (83-Key) oo [An
Assembly 25, Kevbultons (R3-RKey)y oo oo R
Assembly 26, Power Conds ..o 50
Assembly 27, Miscellancaus ..o 52

Parts {1°C, XT, Poriable PCY 1
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The wananty ternns and comditions applicabile in the country of pucchase (except for the
United Stares and Pucrio Ricot ie respect of an M Persanal Comiprinier prewduct iire
aviilabhe from the supphicr,

Limited Warranty - IBM Service Parts

(Applies to United States and Pucrto Rico)

The Tnternational usiness Machines Corpartion warranls that cach IBM Service Part
will be free from defeets in material and workansoship under condilions of normal use for
a poriod of 90 days Troon the date of parchase Troay TN or an Avtharized TBM Personal
Compater Deader, Setvice Iots will be cither eecomditioned o new parts. Shoutd an J1M
Service ot Gl 1o be free from defeets in anterials or warkmanship during the 9t-day
warrnly perioad, IBA will, av its oprion, repair or replage this Scrvice Part at no charpe in
the United Seates or Puerbo Rico. Al replaced Service Parls wilt hecome the propeey of
AL This limited wirrnty doces netinclude service Lo eepair damage s the Nervice Pan
resulting From aecident, disader, misose, shose, or noen-10A maoditication of the Product.

Limited Warranty service may be chuined by delivering the defeciive Service Part during
the ™-day warranty pesied 10 an Autherized the 1IBA Personal Compater Dealer, or any
IRM Service Fxchanpe Center in the Linbted Stanes o0 Pucrto Rice,. A dated proal of
parchase fram HIM or an Authorized 1BM Percomal Compater Dealer must accompany
the claim, Contact TR by writing w1 Kaniand Parts Center, 8.0, Box 481,
Greencastle, Indinna 46 FAS for Trther infanmaton,

ALL EXPRESS OR IMPLIED WARRANTIES FOR THIS SERVICEE PART,
INCLUHMNG THE WARRANTIES OF MERCHANTARULITY AND FITNESS FOR A
PARVICULAR PURPOSE, ARE LIMPED IN DURATION TO A PERIOD OF 9
NDAYS FIOM THE DATE OF PURCHASE AND NO WARRANTIES, WHETHER
BXPRESS ORIMEPLIED, WH.L AVPLY AFTER THIS PERIOD, SOMITSTATES 1Y)
NOT ALLOW LIMITATIONS ON HIENRY LONG AN IMPLIED WARRANTY LASTS,
S5O THE ABOVE LIMITATIONS MAY NOTF APPLY TO YOU.

HOPHIS SERVICE PART IS DEFUECTIVE IN MATERIALS OR WORKMANSIHIP
LNDER CONDITIONS OF NORMAL USE, AS WARRANTED AROVE, YOUR
SOLE REMEDY SHALL RE REPAIR ON LEPLACEMENT AS PROVIDLED ABOVIS,
IN NO EVENT WHLLIBM BE BIABLE 1O YOU FOR ANY DAMAGIS,
INCAUGTHING LOST PROFUIS, BONT SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THIE USE OF OR INARILITY TO
USE SUCH PRODUCT, EVENIE IDAM OR AN AUTHORIZED 1M PERSONAL,
COMPUTER DEALER FIAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DANMAGLES, (8t FOR ANY CLAIN DY ANY OFHIER PARTY.

SOME STATES DO ROT ALLOW THE EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSEQUENFEAL DAMAGES FOR CONSUMER PRODUCTS.
SO THE AROVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOU.

TEHHS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH MAY VARY FROM STATTLE TO STATE.

arts (PC, XT, Partahle 1°C)

How To Use This Parts Catalog

1. Similar Parts - I two parts arc similar, they mtay be fisted in
the same list. Similar parts are referred 1o by one index
number but are distinguished by the part number and
descriplion.

2. NS - Wien this indication appears in the ASM - INDI‘:_X'
column, it denotes a part not shown in the assembly. This
designation is gencrally used lfor miiscellanenus parts packets.

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

4. AR - As Required {AR) in the Units column denotes that the
units per assembly may vary based vpon system confignration,

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

before the part description. The indenture indicates the
refationships of a part to the next higher assembly.

Example of a Parts List

ASH - PART UNITS LDESCRIFTION
INDE X NUHQELR
[ 12344567 Main Assembly
-1 1734568 1 « Subassemb bty
- 2 1234569 ! » Subassambly, US
-2 1234566 1 « Subassembly, Non-U$
-3 1234565 R +s Datailed Part Restricted
- i 1234564 1 « Subassemhly

s UDetailed Tart

<+ Potailed Part

«« Detadled Part

+ Subassembly Not Shown

«= Detailed Part

e Detarled Par:

-5 1234562 AR - Subasseahly - Use as Required

- NS | 1234563 1

Parts (IPC,XT, Porta. «y 13



How se the Visual Index

Visnal Indes

Assembly 2L Koy boatd (RA-Key for
LI ’ :

.
|
|

(- 3 | sesuuzs
ﬂL!lL‘\.L- 3

4 | Tarts (I‘C_. XT, Mortable PCY

1.

Turn to the

visual index

and locate, by
iNustration,

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,
referto 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

Internat Options and Adapters
Assembly 15
Page 30

System Unit (5160)
Assambly 2 and 5
Pages B and 12

Fuil-High Diskette Drives
Assembly 7,8, 9. 10, 11 _and 12
Pages 16 through 26

Fined Disk Drive
Assembly 14
Paage 29

Expansion Unit (5161) Y
Assembly 16 and 17 <

Pages 33 and 34

Pacts (PC, XT, Portahle I'C) )
“~



(’,

Visual Index

Disptays
Assemhbiy 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)
Assemhbly 22, 24, and 25
Pages 44,46, A7 and 48

Power Cords
Assembly 26
Page 50

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

6

I’ar

~o XT, Portable PC)

Assembly 3. System Unit - Exterior
(5155)

1
K :
1.7 i
l ! e A _TTTTI
vl ! ]
Tl I 1 '
it I ] I
| i : i
A : \L - Ji
. K EN ]
i..:'h—-.—- pny .'__. .v..\\wwuuk l’- :
' 3
ASH - PART UNITS NESCREIFT IO
IHDEY HIIMRER
1 - RAGHhLL Cover Assembly
-1 / « Cover
-2 + Handle Assembly
-3 LISLLR 1 + Panel A<sembly
- NS} @Achlnp 1 « Panel A< emhiy Kit
«+ Panel Assembly {Prar Arcess!
as Punel Ratainer Kit
- RS | R654439 1 ° |« Cover and Handle Hardwarae ¥it
<« Foam Pad .
«» UWasher, Friction {Qty 2)
s« Nut, Stud {Quy 2} .
s Screw, Shnulder mh (Qtv )
-~ NS | 8654445 R « IBH Labhel
- NS Bh5hug 1 Carrying Case )
- NS 1 Power Card {Sen Tawar Tord Pacte Lint:

Parts (PC, XT, "ortable PCY

LET



A bty 4 System Unit - Iiteriop
(5150)

Math Coprocessor

1 Parts (IMC, XL, Partalde 1°C)

/"‘.

System Unit = Inderisr (S150)

ASH - PART UN1TS CESCRIPTIDN
IRBX HUHBER
6 - 1 | 8529254 1 System Board 6LKB-250kB CPI
{Populated ta 178K)
- Ns| 852921 AR + B4KB Hemory Module
=2 { Bs19113 \ Speaker and Cable
- 3 ] B&shhs? 1 Cable Raceway
- b | 86544727 1 Cahle, Keybnard, Iaternal Syc<tem
-5 1 Power Cord (Sece Powar Card Parr< List)
- 6 | 865447 1 Puowsr Supply
[Inctudes Fan and Intarmatinn Lahnt}
- N5 { BAGHLLAL 1 « Fan, Power Suypply
- 7 See tnternal Optinns and Bdaptersg
- 8 | BAshhas 1 Shinld
-9 ReS4G 19 1 Disptay Assembly
8285975 R - High Voltage Transformer
8285974 R + Yoke
- o] Beshbn] Shield, Keyboard, tnternal Sysrem
- 11 8285977 R Brightness/Contrast Assembly ’
- 121 Beguu 1 Diskette firnund Rracknt
~ N5 | B&Subi 1 Display Assemhly Hardware Kir
« Knob, Brightnegs '
R o ¥nob, Contracy
~ N§ 365bﬁ33 ¥ Fronl Pancl Hardware Kit
- Foul Asnembly (Quy 2)
. Panel, Bumper
+ Serew, Plastite (Qey 2)
+« Panel, Keyhoard Cornector
- Blank Insert, Diskette Orive
« Screw, attach Shroud H-b Nty 6)
< Steip, Mrar, Front Padel (0O1y 2)
« Screw, Contrals to Panal (Qry 2)
- NS | BAGALY2 1 Sysiem Hardwarse kit

« System Board Supports {Ory 61

o Screws, Skt. Head 1. Swm x A (Qry 1R)
« Bumper, Card (Qty 3} :
« Serew, Plastite é-lﬂ (Qry A}

< Mounting Sarews, Distatta (Ory h

- Attachment Card, Blank insart

« Glide, Chassis (Quy 2)

« Bracker, Syutem HBoard Grourd

« Spacer, Diskatte Dreive (Qry 1)

« Screw, Special Beistol (Quy 1)

P

-k

Gl

Part< (I*C, XT, Portable 1"C) t5
AT
- hY




Assembly 7. l\ﬂllhghl)ﬁkcuLl)nv

16

Type. 1

ris (PC, XT, Portahle 'C)

Piskette Drive

- Type 1

Usce only in drives that have an A, B, or nothing in front of the

seril number,

The serial pumber s visible Trom the top of the

drive,
[0 ASH - PART UNITS DESCRIPTION
T FNDEX | NUMBER
]l - 8529153 Disketrs Drive Assombily, Sinqle-Sided
- 529206 Diskerre Brive Assembly, Doublna-Sidod
-1 86249226 1 « Logic Board with Shiald
-2 85292h7 1 « Cunn Lever Agsombiy
+e fne L-|,»qr Arm
-+ Lone fAusembly
.e mm--tunq Clips
e Latch Atsembly
-1 8529724 R e Irack 0 Switeh
- 4 1 BS29I64 R « Track D Stiep
-5 BS219245 £ - 556 Upper Arm
-6 529246 1 « Soccn Board
-1 | Bs29264 R < Madale SYR/140KB
-7 | 852710 R o Moy le DGR/T20VE
- 8 85249261 1 o Guide, Right
-1 R_‘-"Tt"]} | « Fromt Panel
- 10} §529258 | » LED Asnemhly
- 11| A524972% 1 « Urite Protect Switch
- 12| 8524257 R « Index Assomb v
- 13] 8529262 1 e Guide, Left
e
R

|

L

]

Parts (PC, X'F, Portable | 17



Assembly 8. Full High Disiette Drive
Type 1

18 Parts (PC, XT, Portaide PC)




This is the entry point for all IRM PERSONAL COMPUTER
AT* MAPs The MAPs will help voo deternime the failing hietd
replaccable unit (FRUYS

/ | MAP 0000: Start (AT) L

The Advanced Diagnostics program is intended to test onfe IRM
products. Non-1BM products, protolvpe cards, of modified
START — AT options can give Talse errors and fnvalid system responses,

. _ All valtages in the MAPs are pusitive unless otherwise shown,

LLILA

Refore you begin:

1. Power oft the system.
2. Lnserc oll connectors are installéd correetly,
' 3. Enswre any jumpers or switches are set correctly,
4. BEnsure the 1ES/230 Vace selector switch is set for the voliage
avanitable m the outlet.
5. Verify the options are correctly set by running the Scuap

progrant. After running the Setup program (o if vou cannit
run the Sctup program) continue with Step 001,
t

- Insert the Advanced Biagnostics dickette into drive A
- Power on the system.

i 1S THIE POWER SUPPLY FAN RUNNING?
Place the hard-tah page labeled "START — AT" in place of Yes T"
this page, then discard this page,
) (1)
; Go to Step 058 in this MAP,
003

- Listen carcfully for any audio responses during the power-on
self test (POST).

— DID YOU HEAR ONE SHORT BEEP AT THE END OF THE
o rosm ,
T Yes  No

{(Step 004 cantinues) —
D
}_.L

Starr (AT A 1



004
Gu to Step 006 in this MAP.

0ns
Go to Step 034 in this MAP.

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

Yes  No

(

007

Goto Step OFHL in this MAP.
0ng
DID YOU RECEIVE A 161 ERROR?
Yes  No

|

009

Go 1o Step 016 in this MAP.
010

Go 1o "MAP 0100: System Board Start.”

011
(From Step 007 in this MAP)
DID THE MESSAGE (RESUME = "F1" KEY) APPEAR ON
THE SCREEN?
Yes  No
I
012
Go to Step 073 in this MAP,

013
- Make a noté of any error imessages on the screen.

- Press the FI key 1o continue.

DID THE MESSAGE (RESUME = "F1" KEY) GO AW!‘.\Y
WHEN THE FI KEY WAS PRESSED?
Yes No o

|

(Step 014 continues)

T 0000-2 Start (AT

073

(From Step 012 v this Mas)

Find your crror i the Toliowving Haure and ke she aetion
indicated. i

Note: 1T an error message and incorreet mndio FUSPOnSY
oceur, Lake the action indicated Tor the erros Messire .
- L)

POST Error: Action:
Mo Brap and:
l'*lj"*nk_. Display.. .......... .......... . MABON2N Pawnr Tian
Btinking Cursor. ... ... . LIAB NN2Y Ponr g
Urieadahle Displ2y...... . ......... ... _MaPng2a Prwar Siae -
Machine Functoning Properly L VHAAR OG0 B ar
VXK Error, o RAAEI NG Csiem Bageq G0
1Long and 1 Short Beep ., .. o Replice Seatam Goneg
Tlongand 2 ShodBonps ... .. . ...... ot H1op ATh i s AT
Tlongand JShor Beeps ... . .. ... ... . Gute Sten 0TS i 3 vian

2 Shott Beeps and:
Glank or Linkcadable Display. .. ..., . LLGote Step Dt ineg b
Distorted Display 'mage ... ... .. .. .Goto S1en 075 in 1nee
IXCEror L MAE 0100, S
XXX AX XK 2001 Ercer AR D200,

P o MAP D3OG KA
LCMAP QDDA 4,

XX20X Error .

601 Ereror . [RYSIRET-INE
VEXXEaer oo e LTO0 Frand 0
INXX Ervar |, T AR 000, PG Hntar
VXX Error .. AP 3100 Al 0°C Hotgpark
CBO(‘!O ROMEwor............. ........ .. Raplivren Foped (et Do Adanto
IO ROMCCO00D ., ... e MAR 3OO0 B Mnteoork
BOM Eeroe, 0L T Rantare Syatam ot
0 ROM ¥XXXXX HO Adaptar Falural . MAP 0024 Payins Sene
Contimuous Reep ... ... . . .. .. WAR Q020 P G !
A Prvser R :
Repeating Sho Beeps . ... ... ... ... MAF‘ 0020 Power S'an I
Any Errors Mot Shown Above L G0 to Step DR in s tiAT
Figure 2. POST Frroes
i
-
H
<o
(<

Start ATy Q0.



074

{I“rom Steps 032, 0135, and 056 in this MAP)

Find your crror in the following igure and take the action
indicated.

Symptom: Action:
Incorrect Memory Site i
Disptayed During the POST ... . ... ... MAP 0200; Memory Start
Display Problems: .
Incomect Colors ... ..o viivvivianiiaanaanss Go lo Step 075 in this MAP
NoHighintensily..........ooooiv i, Go to Step 075 in this MAP
Missing. Broken. ar incorrect Characters..... Go to Step 075 in this MAP
Blank Display (Dark)......... . Go o Step 075 in this MAP
Blank Display (Brghty. ... .. L . Goto Step 075 in this MAP
Disloned IMmage . .....oociviniiiiia i Go to Step 075 in this MAP
Unreadable Display. ... .. e .. Go to Step 075 in this MAP
Other Bisplay Problems Go lo Step 075 in this MAF
Flashing Cursor Only. . ....oooviiiin i, Go 1o Step O78 in this MAP
BASIC Screen Appears ...... P, v MAP 0600: Diskelte Orive Start
Loads Program from Fixed Disk .. . .............. MAF 0600: Diskette Drive Start
L.onds Prograen trom Reimote Stalion. .. ......... MAP 0600: Diskette Drive Start |
Diskelle Boot Failure ... ............ . eeain, MAP 0600: Diskette Drive Stan
PARITY CHECK. .. ...t e MAP 0200 Memory Start
Keyboard Problem . ...l MAP 0300: Keyboard Start
Cannot Finish DiagnosticTests ................. MAP 0020: Power Start
Printer Prbblems ....................... e Refer o lhe Sevics

Manual for the Prinler.

Hetwork Problems ... ... e Refer to the Service
Manual for the Metwork.

Fipure 3. Failure Symptons

ON0-, .. Stiart (A1)

75 .
{From Steps 073 and 074 in this MAP)
1S AN ENHANCED GRAPHICS ADAPTER INSTALLED?
Yes  No
l
076
Refer to the MAP for the failing display adapter.

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

078 .
(From Step 074 in this MAP)
1IS'A MATIH COPROCESSOR INSTALLED?
Yes I"\h{
079
Go 1o "MAP 0600: Diskette Drive Star.”

naon

- Power off the system.

- Remove the math copracessor from the system board.
- Power on the system,

DD THE FAILING SYMPTOM REMAIN?
Yes No o

|

084

Replace the math coprocessor.

082 - |
Reinstall the math coprocessor, then go to "MAP 0600: Diskette
Drive Start.”

Start (AT G0 5



08%" v

(IFrom Step 073 in this MAP)

Go to the MAP indicated by the error code, For example, if you ,

receive the error code 7XX, pe to "MAP 0700: Math : t

Coprocessor,” _ g . _ o,
Nete:  If you are unable to find the MAP that '
corresponds to your error code, you have an 1BM device @ ——

with its own service manual or a device not supported by

IBM diagnostic tests. . ‘ . Jumpers and Switch Settings

e ey

Place the hard-tab page laheled " Jumpers and Switch Settings” |

in place of this page, then discard this page. ‘
t

:it.‘ .“_‘.

el

0000-16  Start (AT



JUMPERS AND SWITCH SETTINGS

System Setup  ........ et b eeteeea e
Option Compatibility .
BIOS ROM Tdentilication ... oo viiineesioaene-n
Terminating Resistors and Switches ... ..o
PHSKCUE DIFIVE . et ittt e i m e aas e
Fixed Disk Drive .. ... i
Power Supply Vohage Sclector Switch
Using the Switch Charts ... oo i en
System-Board Display Switch
Memory Expansion Options
Base Memory ... v iee it
Expansion MCmory ...t
Cluster Adupler oot
Station Address ... ... U P
Remote lnitial ProgramLoad ..o Lot
Adapter Number ... i
Enhanced Graphics Adapter {EGA)
IPC Network Adapler
Seriul/Parallel Adapter ... .. oL i
Binary Synchronous Communications (BSC) Adapter . ..
Data Acquisition and Control {DAC) Adapter .........
Analog Quiput Range
Analog Input Range .. ... ouiein i
Adapter Number ... e
Interrupt Request (TRQY Level Lot
General Purpose Interface Bus (GPIB) Adapter .......
Adapter Number oo
tnterrupt Request (IROY Level ..o nienennt
Interrupt Acknowledge (INT ACK) level .........
Direct-Memory Access (DMA) Channel
Professional Graphics Controller
Voice Commuanications Adapter’

................

Suitches (AT}

5
6
6
7

System Setup

The Setup program is on the Advanced Dingnostics diskette. You
need to know what options are instabed in the systent unit 1o ren
the Sctup program.

2.

Make a list of the option adapters installed in the system,
Determine the type of drives instadled.

o Fixed Disk Drive: Anidentification label ks on the froant of
the drive.

o Diskette Drive: The bezel of a donhle-sided (2060K)
diskette drive has an asterisk: the bezel of a high-capaciy
{1.2M) diskelte drive is not marked,

Finsure that ol jumpers and switches are set corpectly.

Note:  IT you receive an errac code, tronbleshoat any
crror indications other than 16X [irst. I the only crror
code you reccive is 16X, and you cannot currect the Setup
progrom using the mqiruumm an the fnlh)\\mc page, goto
"MAP 0000: Start (AT).”

CCt

Swiclies (7



S,..cm Setup

“ 1. 1nsert the Advanced Diagnostics diskctte into diskette
drive A, : '

2. Power on the system.
1. When the Advanced Diagnostics menu appears, select
option 4 {SETUP) and verily that the options are correctly

sek. K

The Sctup program witl prompl you for the (ollowing

information:
ime - Set or change the time.
Date Sct or change the date.

Seleet the number and type (high
cipawity or double sided) installed.

Diskette Drives

Fixed Dvisk Drives Sclect the number and type of drives

instotled,

Memory Sclect the amount of base and
expansion memory installed.

Display Set the primary disptay if two display

adapters are instadled, Select the mode
. (40 or 80 column) if a color display is
installed.

4  Switches (AT)

| —

'S

Option Compatibility |

Certain option adapters conflict with each other when uscd in the
same system. The following adaplers should not be installed
together in the system unit:

« Synchronous Data Link Control (SPLC) Adapter

«  Ahernate Binary Synchronons Communications (Al BSC)H
Adapter, '

BIOS ROM Identification

Ta determine the date of the IOS ROM module, run the
following BASIC program. Type the provram exactly as shown,

10 DEF SEG=EHF000

20 FOR X=¢HFFF5 TO &HFFFF

30 PRINT CHRS(PEEK(X));

Lo NEXT o
RUN

The date that is displayed is the date of vour BIOS ROM madule.

:

|

ocT

ta

Switches (AT)
- N



Terminating Resistors and Switches

Diskette Drive

A diskeltte drive may have a terminating resistor or terminating
swilch, ‘ .

«  Terminating Resistor - A (erminating resistor must be installed
in diskette drive A, Diskette drive B should not have a
terminating resistor installed.

«  Terminating Switch - 10 a diskette drive is equipped with a
terminating switch instead of the terminating resistor, set all
swilches on diskette drive A to the On position. Set al)
swilches on disketle drive R to.the Off position,

Note:  The terminating resistor may appear in a differcot
focation on the drive. 1T so, an identilying label will be
attached to the terminating resistor, -

1

il

6 Switches (AT)

Fixed Disk Drive

The terminating resistor must be instilled on fixed disk

drive C.

« Inasystem unit with two lixed disk drives, remove the
terminating resistor from ixed disk drive D,

Note:  The terminating resistor may appear ina different
location on the drive. 1T so,an identifying Inhel will be
attached to the terminating resistor,

Términaling
Resistor

| i View

Switerhes £AH)



Power Supply Voltage Selector Switch

The voltage selector switch is located at Lhe rear of the system
unit power supply. IUmust he set for the voltage present at the

electrical outlet.

Using the Switch Charts

The following lcgend applics to the charts in this scetion,

@ @ Symbol Meaning

Switch Position | Voltage Range
- Nat Used by Ihis Applicatinn
115 Vac 100 lo 125 Vac
230 Vac 200 10 240 Vac : 1 On;Clased Position of a Switeh
l ClQpen Nositinn of A Switrh
b N/A Mot Allowed O FHnt Apphcahlas

Naote:  For some options, the customer must supply
information Tor correct setting of jumpers or switches.

To set a rocker switch, press the rocker down ta the desired
position: Lo set a slide switch, slide the tug of the switch (o the

R @
(]
o—
—
= 2]
= o
=
(F2}
1G4

8  Switches (AT)

| —

7N . % @ desired position.
‘. ,

Balipoint

l Switches (AT

)
i
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System-Board Display Switch

i1 your primary display adapter is a:

«  Monachreme Display and Printer Adaprer - Sel the display
switch to the rear of the system. '

«  Color disptav adapter - Set the display swiltch 16 the front of
the svstem.

Monochrome Diaplay " Color Display

Switch

) i) 1;319@[]7

|

G UHi i
n Slots |
3 A iﬂ U[l e Primary Display

g ?Dl | Switch

i::‘ bH l——]ﬂ]h k‘_i\

T sl AN

Yt s

. ¢
1 h s
| I
1 ]
1 I
: System Board :
1
, :
i '
. !
I 1
1 ! =
t oo T ¢
e e e e e e e 1 e

1)  Switches (AT}



DIAGNOSTIC MAPs

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

DIAGNOSTIC MAPs

MAP 0020: Power Start ... ... L.
MAPOO20: Power {(TMC) .. ... ... ... ... ..
MAP Q020: Power fATY ... oo oLl
MAP 0100: System Board Start ..o L.
MAP O100: System Board (PCY ... ... ...
MAP 0300: Svstem Roard (AT) ... L. .
MAP Q200:; Memory Start ..o L.
MAP G200: Memory (PCY .o L e
MAP O200; Memoryv {XT)Y oL 00 L
MATP 0200: PC Family Expansion Memaory .
MAP O200; Memory (AT) ..o o oL
MAP 0300: Keyvboard™Start ..o oo oo o
MAP 0300: Keyboard (PCY Lo oo L.
MAP 0301 Kevboard (AT) ... ... ... ......
MAP 0400: Monochrome Display and Printer
Adapler © o e
MAP 0500: Color/Graphics Monitor Adapter ..
MAP OGO Diskette Drive Start .. ... ... ...
MAP 0600: Full-High Diskette Drive ... .. ...
MAP 3000 Diskette Drive {Portable PCY .. ...
MAE 0600: Disketie Drive (AT) ... ... ...
MADP O700: Math Coprocessor ... ... ... ...

MAP OO Parallel Porc Start oo L .

MATD 0000: Printer Adapter . .............. -
MAP 0906 Scrial/Parallel Adapter - Paralicl
L 2
MAP 1000: Alternate Serial/Parallet Adapter -
Parallel Port ... .. oo o
MAP OO Seriad Port Start ... ... ... ... ..
MAP 1100: Asynchronous Communications
Adapter . ...
MAD 1 100: Serial/Parallel Adapter - Serial Port

NMATP $200; Alternate Serial Port Start ... L.

MAP 1200: Alicrnate Asynchronous
Communications Adapter ... ..............

MAP 1200: Alternate Scrial/Parallel Adapter -
Serial Port ... .. . e

MAP 1300: Game Control Adapter .. ... .. ...

Diagnostic MAPs

0n0-1
nn2n-t
020

010014

Ol
Hn0-1
0200113
€200
0200.1
020114
0OM¥0-1
133010-1
(300
O300)-1

0408)-]
050041
6001
OO0 |
600N
() - |
O700-1
(O900-§
O900-1

~abavr

nano-1 {4

1000-1

i 1on-1

1100-1
1100)-1
1200-1

| 200}

120001

134601
r_L

2
-
(00|
~
A

'
'
i
i
{
i
i



JQ00-2

MAP 1400: Graphics Printer ... ... ... ... [E0
MAT 1500: Synchronous Data Link Controj

(SNLC) Communications Adapter ... .. ... 150001
MAP 1700 Fixed Disk Drive Start ... ... 17600-1
MAF 1700; Fixed Disk Drive (PCY ... ..., 17001
MAP 1700 Fixed Disk Drive (AT) ..., ... 1701}
MAP 1800; Expansion Unit ...... ... ... .. 1 806 -1
MAP 2000: Binary Synchronons

Communications {BSCY Adapler ... .. ... 2000-)
MAP 2100: Alternate Binary Synchronous

Communications (Al BSC)Y Adapter ... ... Tnn-|
MAP 2200k Cluster Adapter oL 22001
MAP 2400: Enlhanced Graphies Adupler ., 240041
MAP 2900: Color Printer . ................ 29 ]
MAP 3000: PC Network Adapler ... L. aO-|
MAP 3106 Alternate PC Netwaork Ad'lplcr R I |
MAP 3300: Compact Printer .................. 32001
MAP 3600; 1BM General Purpose Interface Bus

(GUMIBY Adapter ... ..o L 30002
MATP 3R00: IBM Data Acquisition and Contrnl

Adapler ..o INN0-1
MAP 3900 IBM Professionad Graphics

Contealler oo o lonn.|
MAP 7H)0: Voice Communications Ad: 1plgr TI00-1
Supplemental MAPS:

Diagnostic MAPs

R



MAP 0020: Powcr‘Start MAP 0020: Power (PC)

Symptom Explanation Conditions That Could Canse This Symptom Explanation Conditions That Coulid Cavse This
.Sylnpltlm Symplom
You have entered this |« The power supply is Tailing, Yo have entered this |« The power supply is Tatling,
MAY" because vou « A disketie drive is failing. MAP because you o Addiskente drive is failing,
were unable to » A fixed disk diive is Tailing. ‘were unahle (o » A fixed disk drive is Taiting,
complete the POST, « An optlion adapter is failing. complete the POST, «  An option adaprer s fatling,
you have heen « The system board is failing. ! you have been o The system board is Tailing,
directed here from « The math coprocessor is failing. ! dirccted here from = The math coprocessor is failing,
another MAP ar you « \The speaker is failing,. ! another MAP, or you - The speaker iy Tuiling,
suspuect a power suspecl a power '
problem. . : problem.
oo . om
IFind your system type in the rulluwuu, figurc and po to the MAP - Power off the system.
indicaled. - i - Unplog the power cord of the system unit (and expansion unit,
il attached) from the electrical outlet.
- - Disconneet the keyboard and any external devices, execept the
System Type MAP primary display {and expangion unit il iittached) from the
Personapd Computer. ... ... ... ... MAP 0020 Power {PC) . sl ' syslem unil. '
Personal Computer XT ——n.noo oo MAP 0020: Power (PC) - Plug the power cord of the svstem unit (and cxpansion vt il
attached) imto the electrical outlet.
Portable PC........... e I MaP 0020: Power (PC) - Power un the system.
Parsonal Computer AT ... .......... MAP 0020: Power (AT) i

Note: A 301 error may oceur if you dlsconncuu! the g

keyboard, Disregard this error.
Figure 1. Sydem ldentificarion

DID THE SYMPTOM REMAIN?

Yes  No
I
002
CAUTION
Power off the system hefore connecting any device.
4@ - Conncct the external devices to the system unit. one at
: atime.
(Step 002 continues)
7 . pod
(]
) o - " ‘.-\;

- PPower Siart 0020-1 Power (IPC} 0020
— _ SN bt



002 (continued)

- Power on the system afler connecting each device..
Repair or replace the device that causes the failure to
return.

003

- Power off the system. ' '

- Connect the keyboard Lo the system unit.

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

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

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

DID THE SYMPTOM REMAIN?
Yes No

| o
004 :
Go 1o Step 039 in this MAP.

005
- Check for a voltage of 2.4 to 5.2 Vdc between pins | and §
(ground} at the system board power connector (Figure 1).

Figure 1. ' System Board Power Conncctor

;
0020-2 Poweé, 2C) 7

(58

005 (continued)
DO YOU HAVE 24 TO 5.2 VDDC BETWEEN PINS 1 AND &°
Yes No

!

006

Go 1o Step 012 in this MAP.

007
- Check the system board power connectors for the correct
voltages (Figure 2).

Voltage (Vdc) Pins
Minimum Maximum ~Lead +Lead
+ 48 + 52 5 10
+ 45 + 54 9 6
+11.5 +1286 7 3
+10.8 +12.9 4 8

Figure 2. System Board Voltages

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

[}

Voltage (Vdc) Pins
Minimum Maximum -~Lead +Llead
+ 48 - 4+ 52 2 4
+115 +126 3 1

Locating Rib

Figure 3. Diskefte and Fixed Disk Drive Power Connectors

ARE ALL VOLTAGES CORRECT?
Yes No

008
tep 008 ti
(Step continues) "
w3
s

Power (PC)  00020-3



008 (co”” wed)
Replacy power supply.

009
- Power off the system,

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

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

010
Replace the speaker.

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

012
(From Step 006 in this MAP)

You may have a failing diskette drive or fixed disk drive. Pcrform
the lollowing procedure,
- Power off the system.

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

DID THE SYMPTOM REMA!N"
Yes No

I
013
Replace the failing drive.

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

DID THE SYMPTOM REMAIN?
Yes No

018
Replace the failing drive. -

(Step 016 continues)

0020-4  Power (PC)

®

016
(From Step 011 in this MAP)
IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM

UNIT?

Yes No
I
017

Go to Step 021 in this MAP.

018

- Power off the system.

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

DID THE SYMPTOM REMAIN?
Yes No

019
Replace the math coprocessor and the §08R processor.

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

021 ,
(From Steps 017 and 020 in this MAP)
An adapter may be failing. Perform the following procedure:

- Power off the system. !
- ‘Remove one option adapter from the system board. Do not
remove the diskette drive adapter or the primary display

adapter.

- Power on the system.

- Repeat the above procedure until you lind 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 configuration.

(Step 02 1 continues)
ok
%)
TEN
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021 {continued) . "~ 027 (continued)

DID THE SYMPTOM REMAIN? | DID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS?-
Yes  No ' Yes No )

022 ‘ 028
Repluce the last adapter removed. T ~Go to Step 033 in this MAP.

023 : 029 -
- Power off the system. : Replace the Enhanced Graphics Adapter. Set the system hoard
- Remove the diskette drive adapter from the system board. swilches back to their original settings.
- Power on the system. ) '
Note: Removal of the diskette drive adapter may ‘ 030 L
resultin a 601 error code. Disregard the error and . (From Step 026 in this MAP)

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

continue with the POST.

DID THE SYMPTOM REMAIN? - - Power on the system. | oy
Yes N : . '
" I ’ : DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS? -
024 . : ' Yes No ;
Replace the diskette drive adapter. : ‘L"
025 : S - : % : % Go to Step 033 in this MAP.
IS THE PRIMARY DISPLAY ADAPTER AN ENHANCED - '
GRAPHICS ADAPTER? L 032 . :
Yes No ‘ ' - Replace the primary display adapter.
I |
026 ) : 033
Goto Step 030 in this MAP. _ - (From Steps 028 and 031 in this MAP) _
' - Check for a voltage of 2.4 to 5.2 Vdc between pins land S
027 | : ~ ' (ground) at the system board power connector (Figure 4 on
- Power off the system. : ' : page 0020-8).
- Remove the Enhanced Graphics Adapterfrom the system -
board. '

- Setswilches 5 and 6 of Switch Block 1 on the system board
for color display operation. Set switch 5 to the Off position
and 6 to the On position.

- Power on the system.

{(Step 027 continues)

e¥

0020-6 Power{\. J) ' Power (PC)  0020.7




bd | b bd il |4
. l
[ 3. EVN. X XY AR

Figure 4. ' System Board Power Connectors

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

|
034
(o to Step 036 in this MAP.

035 o
Replace the system board.

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

- Disconnect the power supply connectors from the system
board,

- Ensure all option adapters have been removed from thmsystem
board.

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

(1020-8  Power (PC)

Pins Minimum
—Lead +Llead | Resistance
5 3 17 Ohms
6 4 17 Ohms
7 g 17 Otims
8 10 0.8 Ohms
8 11 08 Ohms
8 12 0.8 Ohms

!

o
AP S

- I

I..
Llj-

.

Figure 5. System Board Resistance

ARE ANY RESISTANCE VALUES BELOW THE MINIMUM
INDICATED?
Yes No
I +
037 ‘
Replace the power supply.

038 :
Replace the system board. .

039

(From Step 004 in this MAP)

- Power off the system.

- Connect the expansion unit cable.

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

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

(Step 039 continues) ;
i

[y
;w

Power (PC)  0020-9 f
|



039 (continued) - : Notes:
DID THE ADVANCED DIAGNOSTIC MENU APPEAR”?
Yes No - .

|

040

Go to Step 043 in this MAP,

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

DID YOU RECEIVE AN 1820 FRROR CODE?
Yes No

042
Replace the extender card.

043

(From Step 040 in this MAP)

An adapter may be failing. Perform the following:

- Power off the system, -

- Remove one option adapter (cxcept the receiver card) from
the expansion board.

- Power on the system.

- Repcat the above steps until you find the failing adapter, or all
option adapters have been removed.

DID. THE SYMPTOM REMAIN?
Yes No

|
044 -
Replace the last adapter removed.

045 :

- Power off the system.

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

DID TI'IE SYMPTOM REMAIN?
Yes No

(Step 046 continues)




046 r—

" You : successfully completed the Advanced Diagnostic Tidk
tests. If you suspect an intermittent problem, start an error B8
log. Il you nccd instructions, refer 1o the Reference S
manual.

™ MAP 0020: Power (AT) @

Symptom Explanation Conditions That Could Cause This
Symptom

047

L You have entered this | «  The power supply is failing.
Replace the expansion card.

MAP because you » The diskette drive is failing.
were unable to « The lixed disk drive is Mailing.
complete the POST, « An option adapter is failing.
you have been « The system board is failing.
directed here from « The math coprocessor is lailing,

another MAP, oryou |« The speaker is failing.
suspect a power

0 problem.

001 ,

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

Yes No

|
002
Go to Step 004 in this MAP. '

003
" Go to Step 017 in lhIS MAP.

004 _ ‘ :

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

- Unplug the system unit power cord from the clectrical 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 unit power cord into the electrical outlet.

- Power on the system.

(Step 004 continues)
- - et

%)

e




204 (continued)
DID THE SYMPTOM REMAIN?
Yes No

s

CAUTION
Power off the system before connecting any device.

- Connect the external devices to the system umt one at
a time, unti) the symplom returns,
Repair or replace the device causing the failure.

006

- Power off the sysiem.

- Remove the system unit cover.,

- Reseat the power connectors.

- Power on the system.

- Check for a voltage of 2.4 10 5.2 Vdc between pins I and 5
(ground) at power supply connector P8.

¢

CABRLRN-POLWN -

Connactors

Fipure 1. System Board Power Supply Connector

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND 5?7
Yes No

(Step 007 continues)

1020-2  Power (

007
Go to Step 013 in this MAP.

008

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

- Check the diskette drive and fixed disk drive power
conncectors for the correct voltages { see Figure 3).

Note: I no fixed disk drives are installed in the
system, a power supply load resistor is required lor
normal operation of the power supply. 1t may be

+ attached 1o either connector P10 or PLHI.

Voliage {(Vdc) Pins
Minimum Maximum ~Lead +Lead
+ 48 + 52 P8-5 Pg-4
+ 45 + 54 P9-3 P8-6
+115 +126 P91 P83
+108 +12.9 P8-4 £g9.2

Figure 2. System Board Voltages

Voltage (Vdc) Pins
Minimum Maximum —Lead +Llead 1
+ AB + 52 2 4
+115 +126 3 1
Locating Rib
1 12 3 4

LIS

Figure 3. Diskette Drive and Fixed Disk Drive Voltages

ARE ALL VOLTAGES CORRECT?
Yes WNo

009
Replace the power supply.

(Step.010 continues)

GEFE

Power (AT 020-3




010

- Powcrofft stem,

- Set the meter o the Ohms X 1 scale.

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

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

o1t
Replace the speaker.

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

013 . ‘ .
(From Steps 007, 012, and 015 in this MAP)

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

- Power off the system.

"~ - Remaove the power connector I‘rom one of the drives.
- Power on the system,

DID THE SYMPTOM REMAIN?
Yes No .

l
014
Replace the failing drive. -

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

DID THE SYMPTOM REMAIN?
Yes No

l
016
Replace the failing drive.

(Step 017 continues)

0020-4 Power (AT)

017

(From Step 003 in this MAP) :

You may have a failing adapter. Perform the following: 4

- Power off the system,

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

- Power on the system.

- Repeat this procedure until you find the failing adapter or all
option adapters (except the Fixed Disk and Disketie Drive
Adapter and primary display adapter) have been removed.

—
DID THE SYMPTOM REMAIN?
Yes No
|
018

Replace the last adapter removed.

019 :
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTFM’
Yes No

|
020 ‘ '
Go to Step 023 in this MAP,

o

- Power off lhe system.

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

DID THE SYMPTOM REMAIN?
Yes No

022 .
Replace the math coprocessor If this does not cnrrccl the
problem, replace the system board.

023 ,
(From Step 020 in this MAP) ' !
(Step 023 continues) _ .

b
<
l

Power (AT}  0020-5
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023 (continued)
- Power off the system.
-~ Remove the Fixed Disk and Diskette Drive Adapler from the
system board.
- Power on the system,
Removai of the Fixed Disk and Diskette Drive Adapter results in
a 601 error code, disregard this error,

DID THE SYMPTOM REMAIN?
Yes No
I
. 024
Replace the Fixed an 'lnd Dlskeue Drive Adapter. If that
does not correct the problem, replace the system board.

025

- Power off the system.

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

Removal of the primary display adapter results in one long and
two short heeps dunnb the POST.

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

I

026

Go to Slcp 028 in this MAP
027
Replace the primary display adapter, 1f that does not correct the
problem replace the system board. .

028

(Frnm Step 026 in lhls MAP)
Powecr off the system.

- Wail 10 seconds,

- Power on the system.

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

0020-6 Powd AT) '

5

QUNBLUN-DRBWN =

System
Board
Connectors

Figure 4. Sysem Roard Power Supply Connector

DO YOUHAVE24TOS5.2VDC BETWEEN PINS 1 AND §?
Yes No
a

029
Replace the power supply. If that does not correct the

problem, replace the system board.

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

replace the power supply.

[P0

Power (AT, 00207



TAP 6100: System Board Stast

Symptom Explanation | Conditions That Could Cause Thiy
Symptom '

You have entered this | s The system hoard is Taiting.
MAT becavse you

MAP 0100: System Beasd (1740

Sympram

-Symplom Explanation Conditions That Could Ciuese This

You have entered this |« The system board is Tailing,
MAT beciuse you

were unable 1o were unable lo -

complele the POST, complete the POST..

or you recetved a or you received a

XX ¢rrornessape. XX error message.
001 : y 001
Find your system type in the following fligure and go to the MAP ]- - Power olf the system. _
indicated. ) = Iasert the Advanced Diagnostics diskette into drive AL

- ower un the system,

System Type MAP DID THE POST FINISIEWITHOUT A 1XX ERROR
Personal Computer . .. ......... el MAF 0100: System Board (PC) MESSAGL?
Personal Computer XT ... ... ..., MAP 0100: System Buaid |PC) Ves lT“
Portable PC......... Nt e MAP 0100: System Domd (PC) 002 _ .
Personal Gomputer AT . ......... . MAP 0100: System Board (AT) k Replice the system board,

on}

Flgurc 1. S)‘ﬁlcl!i tdentification _ SC]CC( 0 (SYSTI“,M (llECK(_)U1".
-~ Run the System Board tests, Use the (RUN TESTS
MULTIPLE TIMES) option.

DID YOU RECEIVE A 1XX ERROR MESSAGE?

Yes No

I

004

You have successlully completed the Advanced Dinenostic
tests. 11 you suspect an intermittent problem, start an error
log. If you need instructions, refer to the Reference

manual,
(Step 005 continues) - i !
S
IV,

System Board Start 0100-1 System Board (I"CY 0100-1

L — . - .. - . i I



005 ey ara
MAP 6100: System Poard (AT
DID YOU RECEIVE A 199 ERROR MESSAGY? ! systent £ AT

Yes  No _ '
006 . Symptom Explanation Conditions That Coold Cause This
Replace the system board., Symptom

You have entered this |« The system board is failing,

007 ' @

- Refer to "MAP 0000: Start (PC)." dnd verify the installed MAP because vou 'f‘lu hlnlu.\' is f.nlmg_, o
devices, were unable 1o o The keyboard cable s failing.
complewe the POST, +  The keyboard iy [ailing,
Note:  The 199 crror message indicates you answered r ot e '
" A ‘ . . “
No™ 1o the question about the installed devices list. FXX crror messape.
001

- TPower off the system.

- Insert the Advanced Dingnustics diskette into deive A,
- Wait at least 10 seconds,

- Tower on the system.

DID YOU RECEIVE A INX ERROQ MESSAGE DURING Tur

POSY?
y oas N
i
L}
P ‘ nas
" fio 1o Step ON4 in thic MAP.
0n3

Goto Step 009 in this MAD,

004

(From Step 002 in this MAT)

DID THE ADVANCED DIAGNOSTICS MENU APPEAR ON
THE SCREEN?

Yes  No )

' i |
?; 005
ﬁj; . Go ta "MAP 0000: Start (AT)." ’
) -3 b
% 3§ nya ~
/ (Step 006 continues) H
C

OU-2 Sy stem Baard (17C) System Beseed (AT -



4 antinued)
ess D(SYSTEM CHECKOUT),
- 1un the System Board wsts. Use the (RUN TESTS
MULTIPLE TIMES) option. '

DD YOU RECEIVE A EXX ERROR?

Yes  No

|

067 .

Yuou have successfully completed the Advanced Diagnostic
Sests, I vou suspect an intermiltent problem, start an error
log. I vou need instruetions. refer 1o the Reference
nutnual,

Mg
Replace the systeay hoard.

[{11RY) '
(From Step 003 in this MAF)

Find your error code in the loltowing ligure and take the action
indicated.

Error Code Action

L0 i Go to Step 018 in this MAP,
1621631649 .. ... ... ... e Go lo MAP 0000: Start.
108,107 ..., e Goulo MAP 0020: Power,’
051,161 ... - T L GaleSen 010 ‘AP,
102, 143,104, 196,

VWOR 109 121 t82 ... RAepince Ihe Syslem Board.

Figure 1. PPOST Errors

010

(From Step 007 in this MATP)

This error message indicates a new or a defective battery is in the
syslem.,

(Step 010 conlinues)

0100-2  System Board (AT}

010 (continued)
IS A NEW BATTERY INSTALLED 14 THE SYSTEM?
Yes  No .

0rH
Go to Step 015 in this MADP.

012
- Run the Setup program and correct any errors,

Note: A 161 Battery Defective or New Buttery
installed messane appears during the POST after
hattery installation or replacement.

DID RUNNING THE SETUD PROGRAM CORRECT TIIE

PROBLEM?
Yes  No
|
ni3

Go to Step 015 in this MAP.

014

You have successfully completed the Advanced Diagnostic rests,
Il you suspect an inlermittent problem, start an crror fog. 1 vou
need instructions, refer to the Reference manual.’

015 ‘

(From Steps G111 and 013 in this MAP)

- Disconncct the battery from the system board and check the
voltape between pins | and 9 on the hattery cable connector,

WAS THE VOLTAGE AT LEAST 6.0 VD(?
Yes  No

|

016

Replace the battery.,

CAUTION

battery, DO NOT recharpe, disassemble, heat above 100°C
(212°F), solder directly to the cell, incinerate, or expose
battery cell contenis to water.

(Step 017 continues)

Svstem Board (AT O100-3
3 PN

Fire, explosion, and severe burn hazard can he caused by the -

et
a

bis

|
}



0t7
- Replace the system board,

e

018

(From Step 009 in this MATD)

- Power off the system.

- Disconnect the keyboard cable from the sys‘lem unit,
- Power on the system.

(]

hil
4]

o1
wdl

»
.';w'-l

[l
~ e

DID YOU RECEIVE A 105 ERROR MESSAGE?
Yes No
'_!19 . ‘ I-'im.lro 2. Contingity Check
Goto Step 021 in this MAP. ' DOES THE KEYBOARD CARLE HAVE CONTINUITY?
- Yes No
020 | ‘
Replace the svsiem hnfnrt!. . 022

Replace the keyboxrd cable,
021

(From Step 019 in_this MAP)
- Power off the system.

+
{ 023
- Disconnect the keyhoard cable from the keyboard. ‘ % l @

Replace the keyboard assembly,

- Refer to Figure 2 on page 0100-5, and cheek the keyboard
cable for continuity. ;o

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

e

L

0100-. System Roard (AT) ' Svatem Bourd (A1) 01,



AP 0200: Memory Start ~ MAP 0200: Memory (C)

001

. . TS y H 1 » H . ) .
Conditions That Could Cause This When a memory laflure is detected during the POST L k‘(ll crror
message preceded by a four-character error code (XNXX 201)
may be disptayed. This error message lasts about 1 second belore
heing replaced by a Parity Check message.

Symp.mm Explanation
Symptom

You have entered this ]« A memory module is lTailing.

MAP because you - A memory-cxpansion adapter is Watch the display carefully and make a note of the four-character
were unable (o failing. ‘ + eror code,

complete the POST, « The system board is [ailing.

the memory size | = The Sctup program options are - Power off the system.

- Inscrl the Advanced Diagnostics disketie into Jrive A,

displayed was not correctly set. _ Pawer on the'svstem

incorrect, there was a
memory parity cheek,

DI A 201 F.RROR OCCUR DURING TIIE POST?
¥Yes No

!

002

Go to Step 004 in this MAP.

you reccived an error
message indicating a
memory faiture, or
you have been

-
"

directed here from e
another MAP, 003 :3,
Gaoto Step 011 in this MAD. 2
001 .
Find your system and system board type in the following ligure ’ 004 o
and po to the MAP indicated. ‘ (From Step 002 in this MAT) '
: IS THE ADVANCED [)L\(“NObTI(,q M[‘NU DISPLAYED?
Yes No .
System Type System Board MAP | -ll
Personal Computer ... ... 16/64K8. ... ........ MAP 200 Memory P 0H0s E
Personal Computer ...... B4/256HK8 . . ...... MAF 0200: Memnry PC Goto ”MAP 0020: Power S“" '
Portatle PC.................. 64/256KB ... ... » MAP 0200: Memory XT 006
Personal Computer XT ... 64/266KB ... ......., MAP 0200: Memory XT - Sclect 0 (SYSTEM CHECKOUT).
Personal Compuler AT .. ..., A o MAP 0200: Memory AT nOFS THE AMOUNT Ol‘.MEMORY DISPLAYED ON THE
Note: 16/64KB and 64/256KR system boards are marked along the INSTALLED DEVICES MENU MATCH THE AMOUNT OF
lett edge of the system board. INSTALLED MEMORY?
‘ ) Yes No
Fipure 1. System Jdeatiflication ' '
' - - 007 :
{Step 007 continues) | o
. N
<o
|
Memory Start 0200-1 . Moo (Y 0300

~ - ~

TR



007 (continued) ‘
Go o Step OFS in this MAD,

(08

(From Step 020 in this MAP)

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

DID YOU RECEIVE AN ERROR MESSAGE DURING
DIAGNOSTIC TESTS?
Yes Na

dos

You have successfully completed the Advanced Diagrostic
tests. T you suspect an intermitient problem, start an error
log. IT you need instructions, refer to the Relerence
manual,

oro
- Note the four- char'lctcr crror code as shown in Figure 1. You
will need it for later steps. .

( TESTING — XXXKB MEMORY W
THIS TEST TAKES UP YO TwWD MINUTES
PLEASE STAND 3Y
XXX XX
ERRCOR —
XXXKE MEMORY 2XX §
FAILING AGDRESS ~ SPACE/MODULE XXXX ~———

PRESS ENYER TO CONTINUE

Figure 1.  Advanced Diagnostics Error Mccun("

Continue with Step 011 in this MAP,

020, Memory (PC)

il

{FFeom Steps 003 and 010 in this Mgy

1S A 16/64KB SYSTEM ROARD =T ALLY I\"
Yes  No

012
Go to Step 021 in this MADP.

03
IS THE FIRST CHARACTER OF THE ERROR CODE 07
Yes No

|
014 (
Go to "MAP 0200: PC Family Expansion Memory."”

OIS ’
- Find the failing bank and module in Figure 2. g

P

Nates:

| E
1. The failing bank is identified by the first two characters of
the crror code.

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

P = - g
2 & - |
[ 00 %

2 |"_‘ ........ !
2% o4 |%

i, a.

o? [ s

32 08!3

~ 0 bal

c-: " :‘"'; it

Bg OC{|j. tu' o
Ls L% 010161091020 4040 j

{Last two characters of error code} .
Yop View of System Board

Fipure 2. System Board

(Step 015 continues)

'
¥

Memory {2C) 00



015 (continued}
DID YOU FIND THE FAILING MODULE?
Yes  No
1
016
Replace the nine modules in the Tailing bank. 1f this dnes
not correct the problem, replace the system board,

ar?
Replace the failing module, then go to Step 001 to verily system
aperation,

018

{From Step 007 in this MAP)

- Check the memory switches on the system board and any
Ainstalled memuory expansion oplions.

ARE TUE SWITCH SETTINGS CORRECT?
Yes  Nao | :
|
019
Correct the switch scttings, then go to Step 001 10 vernify
Syslem operation. _
]
020
- Press N then Enter.
- Follow the instructions on the screen to correct the memory
size, then go Lo Step 008 in this MAP (o verily sestem
opcration. :

021
{(From Step 012 in this MAP)
IS THE FIRST CHARACTER OF THE ERROR CODE 0, I, 2,

OR 37

Yes No
|
022

Go to "MAP 0200: PC Family Expansion Memory.”

023

(Step 023 continucs)
i
o
'y

0200-4 Memory (PC)



023 {continued)
- Find the faiting bank and module in Tigure 3.

_Notes:

1. -The failing bank is identilicd by the flrsl character of the
’ error LnL!L

2. The Mailing modwle is identified by the last two characters
of the errar code.

R FINTT

ERREIRHITIID
I EI R
o (A L

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

Figure 3. Sysem Boand

DID YOU FIND THE FAILING MODULE?
Yes Nn
I
024
Replace the nine modules in the failing bank. 1 this does
not correct the problem, replace the system board.

025
Replace the I'.ulmg, module, then go to Step 001 to verify system
aperation.

Memory (PCY  0200-5

@

MAP 0200: Mcmory (371

00

- Pawer off the system.

- Iasert the Advanced Diagnostics diskette into drive ,\
- I'owu on the systen.

DD A 201 ERROR OCCUR DURING TIHFE I‘OST.'.‘
Yes  No

|
002 .
Go lo Step 084 in this MADP,

003
Go Lo Step 017 in this MAP,

004
(FFrom Step 002 in this MAP)
DID THE ADVANCED DMAGNOSTICS MENU APPEAR?
Yes No

|

005

Go to Step 025 in this MAD.

006 ;
- Select 0 (SYSTEM CHECKOUT),

DOES THE AMOUNT OF MEMORY DISPLAYED ON THIL
INSTALLED DEVICES LIST MATCH 'IIIL AMOUNY Of
MEMORY INSTALLED?
Yes No

I

007

Go lo Step 022 in this MAP.

008

(From Step 024 in this MAP)

IS THE INSTALLED DEVICES LIST CORRECT?
Yes No

-
I (Step 009 continuces) -

e

-

v

Memary (XT) 0




"
iress N and follow the instructions on the screen, then go
to Step 010 in this MAI"

010
{From Step 009 in this MAT)
- Press ¥ (IS THE LIST CORRECT).

~ - Press 0 (RUN TESTS ONE TIME).

- Press 2 (XXX KB MEMORY),

DID YOU RECEIVE AN FRROR MESSAGE DURING -
DIAGNOSTIC TESTS?

Yes No

|

ot

You'have successfully completed the Advanced Diagnostic
tests. I vou suspect an intermittent problem, start an crror
tog. I you need instructions, refer 1o the Reference
manual. ’

012
DOES TNE ERROR MESSAGE HAVE A 20| ERROR CODE
DISPLAYED?
Yes  No

|

0F3

Go o Step 025 in this MAP.

014
- Note the seven-character error code {(XXXXX XX) as shown
in Figure 1 on page 0200-3. -

0200-2  Memory (XT)

®

A

—
YESTING — XXXKR MEMORY W
~ THIS TEST TAKES UP 10 TWO MINUTES
PLEASE STAND BY

X XXX
ERROR — XXXKB MEMORY 2018 7
FAILING ADDRESS — SPACE/MODULE XXXXX XX v

PRESS ENTER 10 CONTINUE
[} \'/
’ /|\

Advanced Diagnostic Error Messaae

Figure 1,

1S THE FIRST CHARACTER OF THE SEVEN-CHARACTER
FRROR CODEO, 1,2, OR }? '
Yes Nao

|

0ls
Go 10 "MAP 0200: PC.Family Expansion Memory.”

016
Go to Step 019 in this MAP, .

017 ;
{From Step 003 in this MAT) :
20 is preceded by a seven-character error code

(XXXXX XX 201). . . )

IS THE FIRST CHARACTER OF THE SEVEN-CHARACTER ;
ERROR CODE M, 1,2, OR 3?7 I
Yes  No

|

018 .

Go to "MAP 0200: PC Famuly Lxmnslnn Memaory.”

nio9
(From Step 016 in this MAP)
- Find the fnlm;,b.mk and module in Figure 2 on
page 0200-4. : =
.
. O

1

0200-3)
-]

Memory (XT)

I e



Notes:

1. The failing bank is identiicd by the first character of the
crror code.

2. The failing module is identificd by the Insl two characters
‘of the error code,

First Character
of the
Esror Code

0 = Bank 0
1 = Bank 1
2 = Bank 2
3 =Bank]

c ] C=
= C=] ] 5

w | [ =]

=] =1 =
L

e ]

Last Two
Chasacters of
the Errar Code
oa=P
01 =0
2=

el
HLHE
Il
R I

10 4 Front
20=5 2

40=6 Top View of System Bonrd
Bo=7 .

" Left Side

=

Bank 3 Bank 2 Bank 1 Bank O
i
3

=2

Figure 2. Swicem Roard.

DID YOU FIND THE FAILING MEMORY MODULE?
Yes No
I
020
Replace the nine modules in the failing bank. I this does
not correct the problem, replace the system board.

" 021
Replace the failing module, then go te Step 001 in this MAP to
verify system opcration,

0200-4 _.ccmory (XT) -

|

022

{(From Step 007 in this MATD)

- Check the memory switch settings on the system board and
any instatled memory expansion options.

ARE THE SWITCH SETTINGS CORRECT?

Yes No

l

023 ] o
Correct the switch settings, then po to Step 001 to verify
syslem operation.

l)24
Press N then Enter.

- Follow the instructions on the scrcm m correet the memory
size. then go 1o Step 008 in this MAP, !

025

{I'ram Steps 005 and 013 in thiz MAD)

15 A PARITY C m‘u\ MESSAGE DISPLAYED? ) .

Yes No : i
1 | :
026
Go to "MAP 0020: Power Start.” '

027
1S A FIVE-CHARACTER ERROR CODF DISPLAYED UNDER

THE PARITY CHECK MESSAGE?
Yes No ,
|
- 118
Go to "MAP 0020: Power Start,"”

029
IS THE FIRST CIHHARACTER OF THE ERROR CODE 0, §, 2,
OoRrR3. '
Yes No
|
- 030
Go to "MAP 0200: PC Family Expansion Memory.”

{Step 031 continues)

TCT

Memory (XT) 0O



oy, ~

- Find the failing bank in the following ligure.

Note:  The lailing bank s identified by the first
chitracter of the error code.

- . Repface the nine memory madules in the ailing bank, then go

ta Step 001 to verily system aperation.

Firsi Character
of the
Error Code
0=8ank 0
1 =8ank 1
2 = Bank 2
3=BRink 3

Figure }.  System Roard

Laht S(de

Front

O —

a0

aQ

m_‘w_‘ - .
Ernl‘b’}&l?ti-l_?
m___J._ T

[y I 1 (M)

4
cl‘nl.'!i'iEqE—'
s ougt
(")‘r—'|—"— ™

x

«©

m L) e L L

Top View of System Board

02)-6  Memory (XT)
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TEST POINT REFERENCE PAGE
for
TYPE 1 DISKETTE DRIVES

(Drives with a serial number prefix A, B, or no prefi-



Preliminary Speed Check

Remove the disketie dnive.

. Plug the power connector into the diskette drive

logic board. Leave the signal cable disconnected.
Insert a scratch disketie into the diskene drive.

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

Power on the system.

Observe the strobe marks on the drive pulley under
Nluorescent lighting.

_ Note:  The outer ring is for 60 henz and the
inner ring is tor 50 henz. : :

If the speed is correct. the appropriate ring of strobe
marks will appgar 10 stand stith.

Preliminary Speed Adjustment

Adjust the variable resistor on the servo board until the

appropriate ring of strobe marks appears 10 siand sull.

Variable Aesistor

\

Servo Board

L.

2.

‘Final Speed Adjusiment

Power olf the system.

Insert the Advanced Diagnostic into the diskeite
drive. :

Power on the system.

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

When the Diskette Diagnostic menu appears, sclect
option 4, (SPEED TEST).

Adjust the variable resistor on the servo bourd until
the speed falls within the range displayced.

Variable Resistor Servo HBoard

<

o~



ICE PAGE

'RIVES

prefix D)

Test Point Reference Chart -

Test Location Specificatinns
Point
A J2-20 Increases from O Vdc to 5.0 Ydc while
- inserting a disketie in the diive.
B U6 Pin 5 Decreases from 5 0 Vde 1o 0 Vde while
inse:ting a disketie in the drive.
C J3-16 {+) 1.5 Vdc minimum across
Lo these lwo
D 33-15¢(~) test points.
E J3-24 0 Vdc belore the LED lighls.
F U6 Pin 1 As the LED initially lights, the voltage
: increases by 0.2 Vdc
G- J3-3 A Vde to 12 vde with the LED on,
R J3-14 Decreases Irom 5 0 Vdc 1o 0 Vdc while
inserting a disketie inlo tha drive.

Reqguested Voltage Reading

Approximately O Vde

Approximalely (b 2 Vde
Approximalely 0.5 Vdc
Approximalaly 5.0 Vde
Approximalely 12 Vde

Minimum Maximum
0.0 Vdc 0.8 Vdc
0.15 Vdc 0.25 vdc
0.5 vdo 1.0 Vdeg
2.0 Vdc 5.5 vrie

11.2 vrc 12.6 Vdc

Test Point Eacatinns

A —
Power [—#J cC A E'*
Connectori G H D

T TZQTLT;¥'1

TR A T

T,

24| 34

Variabte Resistor
{Speed Adjustment)

Uslign

* 1
-
ARAANOE

o 10

Ja

|...L
<N
b~

Onii-27728



Prebiminary Speed Chect:

2.

Preliminary Speed Adjustment

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

Remove the diskelie drive.

Plug the power connector into the disketie drive
- logic baurd, Leave the signal cable disconnected.

Insert a scratch diskette into the diskcue drive,

Conncct a jumper between TP-10 and TP-I3 of the

diskette drive logic board.

Power on the svstem.

Observe the strobe marks on the drive pulley under

fluorescent lighting,

Note:  The outer ring is for 60 hertz and the

inner ring is for 30 hertz.

Il the speed is correct. the appropriate rlng of strobe

marks will appear to stand suill.

Variabte Resistor

Servo Board

- 4 ieh
Y gt

TEST POINT REFERENCE PAGE
for

TYPE 3 DISKETTE DRIVES

1

(Drives with a serial number prefix )

¢St



~

Test Point Reference Chart Test Point Lacations

nne
Test Location Specilications Power Connector
Point G
A Jg-2 5.0 Vdc with the diskette remaved and

the laich closed.

a u10-4 Do the following:

1.  Insert adiskette inlo drive A

2. Power off the system for 4
5 seconds.

'NCE PAGE

3.  Power on the sysiem,

4. With the disketie inserted and the
tatch ctosed. a luctuation of
approximaiely 0.1 Vdc will occur
aiter the beep al the end of the
POST and will continue for a5 lnng

) RIVES 7 - T asthe spjnd1e rolates.

[ P7-1(H 1.5 Vdc minimum across
these two
preﬁ X E) D Pr-21-) lest points,
E N/A Go to Step 038.
' F ™1 AS the LED initially lights, the voltage
decreases by 0.2 Vdc. o . .
.o L \ G P33 3 Vde 1o 12 Vdc with the LED on.
P4-2 Decreases from 5.0 Vdc 10 0 Vdc while :
mserling a disketle inlo the drive. :j
\ Requested Voltage Reading Minimum Marimum
, Approdmately 0 Vdc 0.0 Vdc 0.8 Vdc
Approximately 0.2 Vdc 0.15 vdc 0.25 vdc
Approximalely 0.5 Vde 0.5 Vdc 1.0 Vdc
Approximaiely 5.0 vde 2.0Vdc 6.5 Vde
Apnrorimately 12 Vde 11.2 Vdc 12.6 Vde

3T



Final Specd Check
Yoo Power ofl the system.

1. Ansen the Advanced Dhagnostic diskette into
©odrive AL

3. Power on the system.

4. Runthe Disketie Drive and Adapier test using the”.

{RUN TESTS MULTIPLE TIMES) option. - -

5. When the Diskette Diugnostic menu appears, sclect
aption 4, {(SPEED TEST).

>

.. The speed should Tall within the range displayed.

The Type 3 diskete drive monitors its own speed and

compensates accordingly. There are no speed

adjusiments on the drive. If the speed is not correct, an
clectrical or mechanical problem-exists, Return 1o the

" MAP w isolate the failure.

L 420

Yui§



Preliminary Speed Check
I. Remove the diskette drive.

2. Plug the power connector into the diskette drive
logic board. Leave the signal cable disconnected,

3. Insert a scratch disketie into the diskette drive.

4. Conncct a jumper between pin 16 of the diskette
" drive signal connector and ground (use the frame as
groundj. -

5. Power on the system.

" 6. Observe the strobe marks on the drive pulley under
fluorcscent lighting,

Nate:  The outer ring is for 60 kertz and the
inner ring is for. 50 hernz.,

7. Ifthe speed is correct. the appropriate ring of strobe
marks will appear to_stand still.

The Type 3 diskette drive monitors its own speed and

compensates accordingly. There are no speed

adjustments on the drive. If the speedis not correct, an

clectrical or mechanical problem exists. Return t6 the
MAP (o isolate the faiture, :

MAP 0900: Parall

el Port Start

Syvmptom Explanation

Conditions That Cowdd Cause This
Symgpiom

You have entered this
MAP because vou
received a 9XX error
code, or vou have
heen directed here
from another MAP.

«  The Pranter Adapter s Tailing.

o The Serial/Parallch Adapter is
faiking.

o The printer cable is failing,

0n1 '
FFind your system type in t
MAP indicated.

he following figure and refer to the

System Type

MAP

Pergsonal Computer............
Personal Compuler XT.........
Portable PC ...................

Personal Computer AT, .......

MAP 0900: Prinler Adapler
MAP 0900 Printer Adapter
MAP Q900: Printer Adapler

MAP 0900: Serial/Parallel Adapter -
Paraliel Pori

Figure . System ldentification

RS AN - e <4 e )

b

=

A |

o

Primary Paralicl Port Start - 0900-§°



00 (continued)
DID YOU RI'CE[VE /\N I“RROR MESSAGE?
Yes Ne = °F b
I
002
You have successfully completed the Advanced Dingnostic
tests. Il you suspect an intermittent prohlem, start an error

log. If you nced |n-;trucuons rcfcr to lhc RLfCTLI‘ICC
tmanual.’

Pyl

3 e
Replace the Prim.try SLrnI/P'ardHcl Adapler.

I

L ) . ) . It
' )

0900-2  Primary Parallel Port



#3|icode, or you have

M/{P 0900: Printer Adapter

Symptom Explanation . | Conditions That Could Cause This
e « | Symptom.

'You have.entered this | o
MAP because you' ..,
reecived a 9XX error

The 'printcr adapter is failing.

been directed here
from another MAP.,

v

I
T 001
- Powcer off the system.

- Disconncct the printer cable from the adapter.

. - TInsert the Advanced Diagno';lics diskette into drive A.

- Power on the system,

"= Run the Printer Adapter tests. Usc the (RUN TESTS ONE

> “TIME} option,

i

- Follow the instructions on the screcn. Do nol power off the
- system durmg lhl‘i fest.

e Notc: Use wrap plug (IBM Part 8529228) when
* instructed to m-;latl the wrap plug.. .

DID YOU RECEIVE AN ERROR MESSAGE?

"Yes No

'I'I"'v' ™ r:" v A

.2 002 .

i You have succcse[ully complelcd lhe Advanced Diagnostic

! tests. If you suspect an intermittent problem, start an error

log. If you need instructions, refer to the Reference

BN 1131‘ -

-]« manual, ;
. 003 . -
.- Replace the pnnteradapler L e
T
. LIS r -

Printer Xdaplcr

09001

@

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

Conditions That Could Cause This
Symptom

Symptom Explanation

You have entered this | «
MAP because you
received a 9XX error
code, you suspect a
Serial/Parallel
Adapter - Parallel
Port problem, or you
have been directed
here from another : .
MAP. Tt e

The adapter assigned as the
"Primary Parallel Port" is
failing.

- cory . L T

Ensure the [ollowing conditions exist:

1. An adapt{,r IS set I'or" anary Parallel Port Oper'llton
TLE, " D
2. Il a’sccond adapter with a paratle! port is mslallcd. it is set for
"Alternate Parallel Port™ operation.

oot - . 7D SToen T
- Power off the system.
- 4 Disconnect the printer cable il it is attached to the parailel

. port set for primary operation,
- Insert the-Advanced Diagnostics diskette into drive A,
Run the Serial/Parallel - Parallel Port tests Use the (RUN
TESTS'ONE TIME) option. ‘ '
Follow thc instructions on the screen Do not power off the
system durmg Lhns lcsl

J“
Nole o Use wrap plug (IBM Part 8529228) when ‘
mqtructed to mslall the wrap plug S , e
; A ' I
(Step 001 conlmues) ? * - ;
'R . —
<y,
(-
Primary Parallct.Port  0500-1

N



Yes' No,

023 (continued)

- Power of the system.

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

" - Power on the system.

Removal of the Fixed Disk and Diskette Drwe Adapter results in”
a 601, error cade, disrepard this error.

DID THE SYMPTOM REMAIN?
| . Lo

024 LI LA 1

Replace the Fnccd Dl-.k and qulcctlc Drwe Adapter If that .

does not correctthe problem, replace the system board.

025 .

- Power off the ‘;ystcm

- Remove the primary display .Idapl(.r from lhc syﬁtcm hoard.
- Power on the sysiLm . .

Removal of the primury display |daplcr results in one Iong, and
two short beeps durm{. the POST,

v~

DID YOU RECEIVE ON[' LONG AND TWO SHORT BEEPS?

Ves No =1 v : L.
026 oA ’ THYL w T
Go o Step 02‘{ in this MAP ST ‘
G627

Reptace the primary display adapter, If lhat does not correct the
probiem replace the system board.

018

{FFrom Step 02() in this MAP)

-, Power off 1he system. )

-+ Wait 10seconds. .,

- - Power on the system...

- . Check for a voltage of 2.4 to 5.2 Vdc hetween pins i and 5
(Lfound) at power wpply connector 8.

002, ., Power (AT)

Fiamrc 4,

AL -

DBNBWN DA AN =

i
. R

.-t Connectors” . - i
. .

: E‘h'\‘lem Baard,Power Supply, Connector- )

e rD

I)O YOU HRAVE24TOS .2 VDC BETWEEN PINS | AND §?
Yes  Neo
019 - s e e .- :
Rep[acc the power -;upply H that does not correct the
problem, repl.n:c the systém'board. R

030 T et :
Replace the system board. If that docs not correct the problem
: : Y -

-replace the power supply.

i - .
LN

Pawer (AT) 7




