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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 retroalimentación (TEST), a efecto de lograr ·¡a plataforma de partida, firme y bien 

orientada que permita un buen aprovechamineto. 

Reafirmar en el grupo los conocimientos previos del tema y elevar su gradiente con 

" tópicos y tendencia's de actualidadi''reforzándolo· con. teorfa y- principalmente prácticas, en 

cada apartado del temario, a efecto de que consolide los hábitos adecuados en el 

mantenimiento preventivo y correctivo básico-medio de sus equipos, sin pretender llegar a 

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

'• 

Lograr que los participantes estén ciertos de que no se debe abusar de .la ·confianza 

adquirida, ni perderle el respeto a los equipos, ya que durante el desarrollo del curso deberán 

ir aplicando con seguridad, los conocimientos logrados, sin el mfnimo riesgo para el 

hardware. 

-. 
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CURSO PARA PERSONAL PROFESIONAL DE LA 

UNIVERSIDAD AUTONOMA DEL ESTADO DE MEXICO 

MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO. 

TEMARIO 

1 .- EVALUACIÓN PREVIA DEL GRUPO 

2 .- REPASO Y CONSOLIDACIÓN DE CONCEPTOS 

2.1.- Arquitectura de una computadora 

2 .2.- Caracterfsticas de los equipos: AT-286, 386,_ 486, 586, PS/2 

2.3.-Tecnologias ISA,EISA,MCA, SPARC,RISC.Cuadro comparativo. 

. 2.4.- Inventario-diagnóstico de control 

2.5.- Sección de práctica. 

3.- HERRAMIENTAS DE DIAGNÓSTICO. 

3.1- Programas de diagnóstico . 

3.2 .- "EPROM's" de Diagnóstico. 

3.3.- Rutinas al BIOS; poderosa herramienta. 

3.4.- Equipos de Diagnóstico. 

3.5.- Sección de Práctica. 

,. 

4.-CONTROLAOORES 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 .-Sección de Práctica con manejo de 

,-. ·•· --·. _ ~Osciloscopio y Puntas Lógicas 
... ~ . ·.J :.~ 

. .;,,:. 

' . ).' 

'· 

' . 

03 



5.- PERIF~RICOS Y AJUSTES PRINCIPALES. 

5.1 .- Monitores. 

5.2.- Unidades de Disco. 

5.3.- Impresores. 

5.4.- Sección de Práctica con manejo de 

Dispositivos de Diagnóstico y Alineación. 

6.- MANTENIMIENTO CORRECTIVO BÁSICO-MEDIO .. 

6.1 .- Diagramas. 

6.2.- Señales de Prueba y Diagnóstico. 

6.3.- Microcontroladores, relojes y bases de tiempo.· 

6.4.- Tendencias del Servicio· y Metodologfa Práctica. 

6·.5.- Sección de Práctica .. 

7.- DISCOS DUROS. 

. .-. 
7.1 .- Principales Tecriologfas y sus caracterfsticas. 

7.2.- Fallas de origen y mantenimiento ffsico. 

7 .3.- Mantenimiento Lógico. 

7 .4.- Utilerfas y Software de apoyo. 

PROFESORES: APOYO TECNICO: 

' 

lng. Juan F. Magaña Carrillo 

lng. Saul S. Magaña Cisneros 

Francisco G. Magaña Durán' 

Pedro Huerta Anguiano 

Adrián F. Magaña Cisneros 

04 
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f.-fopa de meunJrio XT {RAM) 

640K BYTES DE MEMORIA 
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· , Arquitectura de una computadora 

ll1iil ~~-»-. :J*ii!IO 11!1 11!1111 iM¡¡¡j¡¡¡jJ:Ií !:a@lliiilS!lii¡¡¡j¡¡¡j§í¡¡;¡fl§l¡;¡¡¡¡¡¡¡¡¡¡g¡¡¡¡gg§ ¡¡¡j§§ El§§, 
~ 1 . ~ 

' 

! ~ 
!, C.1 System Memory Map , , ~· 

Address Range Start-End N ame 

000000.()3fFFF OOOK-256K BankO 

040CXXJ.07FFFF 256K-512K Bank 1 

OBOCXXJ.09FFFF 512K-640K Bank2 

OAFFFF.()BFFFF 640K·768K Video 

OCOCXXJ.ODFFFF 768K-896K 110 ROM 

OEOCXXJ.OEFFFF 896K-960K ROM 

OFOCXXJ.OFFFFF 960K-1024K ROM 

100CXXJ.11FFFF 1024K-1152K Bank2 

120000-15FFFF 1152K-1408K Bank -l 
' 

160CXXJ.FDFFFF 1408K-16146K RAM 

FEOOOO-FEFFFF 16146K-16210K ROM 

FFOCXXJ.FFFFFF 16210K-16274K ROM 

Function 

System memory (256K} 

System memory (2561<) 

System memory {128K) 

Display card buffer (128~) 

Expansion ROM (1281<} 

SYstem usage (64K) 

BIOS (64K) 

System merOory (128K) , 

System memory (_128K) 

Expansion RAM (14870K! 

System usage (64K) 

BIOS (64K) ; 

i!il e 

~~l!i i!J 
l!i 
l!i 

m 

i 
m 
.!il 
!il 
!i 
!i1 
1§1 

e eeee CE e e 111 tn=illllll!ll1111i!1111iii 111 lid ¡;;re¡"" !;;J ~;;~ 1>01 I'P'I ~ .::'1 ""~;;~ ~=a ¡¡;¡ ¡;¡¡ e~:t~ e e~;;~ ~ e~;;~~;;~ ~;;~~;;~ e~;;~~;;~ e e e~;;~ e 

!i1 

!il 

m: ,::·:\ ¡::: \ __ ¡ ¡ ·.,-:_-_· :::_, .':: &muw~weu=el!l!!lmJ!Fls-JJmeJ!Flla.!t:!l!!at!IEi!5:!1!.,.!53l!FieJIEI!5:~uia¡;.u!FJ!5l!!Fi!5l!..,=al!"'=a~-JI:i=_,l!l:i=:~l!~:~¡;_,l!l:i=_,l!==:~l!==:~l!==:~~~~=t=:~l!~=t=:~l!~=t=:~l!~:~=_,l!~:~=_,l!~=t=:~l!=:~:~1 
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f. rn 11 ito l'tln'-t~ 
: MI "'UI\\1\l\UI U una computadora 
• 

· 0.1 1/0 Address Map 

Hex Range Devices 

000-01F 9V.A Controlier ~ 

J2C-C:,i- lnterrupt controller ) 

040·05F Timer 

Q60.06F &042 (t<eybvé..ro~. 
07Q-{)7f Reo.i tima c.oc~. NMI mask 

OBO-Ó9F 

1 
DMA page register 

OAO·OBF lnterrupt controller 2 

OCO·ODF 1 DMA controller 2 

OFO Cledr math Coprocessor ~usy 

0~1 Reset math coprocessor 
CFB-OFF. Mz:th coprocessor 

t FQ. t F8 Fixed disk 

200·207 '1 Game 1!0 
278-27F i Parallel printer port 2 

2F8-2FF Serial port 2 
30Q.JIF Prptotype card 

,36Q.JSF Reserved 
. 

378-37F Parallel printar port 1 

380·38F sou=:. bisynchronous 2 

JAO·JAF Bisynchro'nous 1 

380-JBF Monochrome display and printar ~daptec 

JCQ.JCF Reserved 

JOQ.JDF Color/graphics J'(lor.itor acta;:i6r 

3F0-3F7 Diskette controller 

3F8·3FF Serial port 1 

¡¡¡ e e ¡¡¡ ¡¡¡ ¡¡¡ ¡¡¡ 

::·.~ :· .. ·. : ¡ :. ·~ ... ·=.·.·.· ..•. :. :.:.· ... ··•··•· .. ·. : ... ~ ¡ ... · \ .. : ! 

111 111 

L'sage 
1!1 
lfil 
'fil 

~ystem :!i1 
System :!i1 
S;-stem !il 
System 

1 
System 
Sysiem 
System 
System 
System 

~ System 

Syste'!l 

vo 
' ; 1!0 

vo 
!!1 vo 

1!0 m 
vo 
vo. 

!i ' vo 
1/0 m 
vo !i1 

m vo . 
1/0 m 
1/0 m 
vo m m 

eeeeee 
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Arquitectura de una computadora bus XT 

¡ 
1 
' . 
' 1 

' 

1 

1 

GND 

• RESET DRV 
•SV 

. +IR02 
-svoc 

+OR02 
·12V 

Reservad 

+ 12V 

GND 
-MEMW 
-MEMR 

·10W 

·lOR 

-DACKJ 

+DROJ 

·DACKI 

+DROt 
-OACKO 

CLK 

+IR07 

+IA06 
+IROS 
+IR04 

+IAQ3 

~ 

-

-DACK2 

• T/C 
•ALE 

• 5V 
•OSC 

GND 

REAR PANEL 

e---
::- 91 Al 

-
-

-
1 -

Al O 
910 

f-
f-
¡- -
f- 1+-

H---1 

A2( 
920 -
-
-
--
-
- AJI 

- 931 

1/0 CHCK 
07 

D6 
os 
04 

DJ 
02 
DI 

DO 
•1/0CHRDY 
+AEN 

Al9 

Al8 
/,17 

AlE 
Al S 
Al4 

AIJ 

Al2 
AU 
-Al O 
A9 

A8 

A7 

AS 
AS 
A4 

A3 

A2 
Al 

AO 

-------" C<>m ponent side 

1/0 CHANNEL SLOT 

t§II#íf#íl#ím&;;íkít;;i§í§Ua 1 
l!il 
l!il 

~ 
l!il 
l!il 
l!il 

1 
i 
l!i1 

1 
l!il 
l!il 
-~ 

i 
~ 

(8) ~ 
191 gg~~f#í~lil §ILi!Jil§l g 
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• Arquitectura de una computadora 

. ll1il ~ tllllldlldlllllllld 

-----
. 0.2 ~10 Challnel 

G?\C Bil-···lAt -1/0 CH CK 
RES:TD~V .B21 Ai. S07 

.-:-eVdc :s3 A3 sos 
iRQZ. '94 ~ A4, sos 

-S V de BS AS S04 
ORQ2 ,B6 ·A6 S03 

-12Vdc ,87 f A7¡ S02 
ows ,88. A8 SD1 

+12Vdc 891 r A9 SOO 
GNO ~1C r10 

-1/0 CH ROY 
-SMEMW 811 A11 AEN 
-SMEMR .,¡ .., SA19 

-IOW :913 , A13 SA18 
-IOR '814 ,. Al:* SA17 

-OCK3. ;81S l />.15 .SAí6 
ORQJ ;61s ~ .~15 . SA1S 

-OACK1 8~7 ··A~i SA14 
DRQI 818 ·l-A\8 SA13 

-REFRESH :819 r· SA12 
CLK 820 A2í. SA11 

•RQ7. Ei2i i-.21 SA10 
IROS :Ei2~ A22 SA9 
IROS '823 Í\23. SAB 

· iRQ4 '824 1- A24 SA7 
IRQJ '825 ~A25 SAS 

-üACt<2 .B~ ~A26 SAS 
T/C '827. [A27 SA4 

BALE 628 : A26 SA3 
+SVd;: 829 A29 SA2 

ose 830 AJO SA1 
GNO il31 A31 SAO 

!_ ....... . Jlllllllllr:I!IIW!;!I!!!!l!!ll!llllllll;l 
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mm ..<"--,_~ _.._ tiMIIilllllillilllUII&:IL;t!";ae§!liiíi#J ¡;¡¡¡¡¡;¡ ¡;¡¡ §¡¡;¡¡¡;¡ !liiíé ¡;¡¡¡¡;¡§§§§ ~,;;t~,;;t Ei!liiíé'ªl 
~ . w . . . m 

1 m 
' ~ 
1 !il 

-MEMCSu; 01 Ct SBHE . !il 
l/0 CS16 02 C2 LA23 · t 1 

IRQ16 03 C3 LA22 ~ 

:=g:! g~ ~C65 ~~ l!i~ 
IRQ15 06 LA19 

IRQ14 D7 CC7B LA 18 l!il, 

-DACKO DB LA 17 i!il 
ORQO D9 C9 -MEMA !!i1 

-OACK5 DIO CtO · -MEMW ~ 
DRQ5 011 C11 SOOB m 

-DACK6 012 C12 SD09 ~ 
DRQ6 013 C13 SD10 !!J 

-DACK7 014•. C14 SD11 liJ 
DRQ7 0151¡- C15 SD12 !il 

+5Vdc Dl6 Ct6 SD13 Jil 
-MASTER 017 r C17 . SD14 g 

GND Dts¡ r·CtB SD15 !!i1 

slot 10- s:ot 15 
i!i1 
!il 

m 
lil 
!il 

I~UII-WMM¡;¡¡¡;¡¡¡;¡¡~~§§w~~~~W~R~§§§§§i#J§§!liií~Eié§!liií§§§§¡;¡¡j 



·Arquitectura de una computadora 

llltS -<'---~~- 111tatlliilild .!::C:.:;r,:!!a!!n!!n~ei~---'--'---·....!F....!u!!n!!:c:!!ti:!!o!!n ___________ §§ll 

~ . . 1 - ~ . "o--~ 'S h't ,.,~s'o· . f!il.!il 

E.1 DMA Channels · 

'· 

- ..... i::h .... \ ....... •• ~·; '-· .. 

'¡ , SDLC (8-bit trar.sie;; t.!il 
'' Floppy disk (B-M lransfer) .!il 
.: Spare (d·b!t trans~ar; ·!i) 
4 
5 
6 
7 

Cascade íor DMA COiltio!rer•l !il 

Spare (16-bit transier) i!J 
S pare (1 ¡>-bit transfer) i!J 

Spar& (16-bit !ra:1sfer) 1 
l!i 
l!i 

! E.2 DMA Controller Registers m 

1 Hex Address Command Codes f 
OCO CHO base and curren! address m 
OC2 C~O base and curren! word count l!il 
OC4 CH1 base and curren! address !il 
OC6 CH1 base and curren! word count ~.!1 
oca CH2 base and curren! address 
OCA CH2 base and curren! word count 
OCC CH3 base and curren! address !!il 
OCE CH3 base and curren! word count '.!il 
ODO Read status register¡Wrl!e command register m 
002 Wr~e mode régister .!il 
OD4 Reat !err.porary regis:ers/wrtie command regis~er m 
OD6 . W;r;e ,,,oda ~egister · lil 
008 Clear byte pol.•terfiip-i1op .!il 
ODA nead tempor&:y reg'eterM'rite mask clear m 
ODC Clear mask register J§d 
ODE Write all inask registar bits 

······················~· 



Arquifectura de una computadora 

. ¡ . . 
~~~ ¡ E.3 Page Register Addresses 

~~~-~~-·--~~~ª~~ª~~§§§§§§§~~~§§§§§§§~ 
l Page Register . i/0 Hex Addres; ~ 
~ DMA Cha~nal O . 0087 . . fu 

DMA Channei 1 · oo83 . :m 
DMA Channe! 2 0081 ·!il 
DMA Chanr.ei 3 0082 !i1 
DMA Channel 5 0086 !i1 
DMA Channel G 00&9 '1 
DMA Channei 7 OOBA l!J 

,! . . Refresh 008F_ l!i 
E.4 !ntE;;rupts _ _ __ _ ~ 

Level Funclion i!iJ 
O System timer output O ~ 
1 Keyboard output buffer fuíl l!i 
2 lnterrupt from controller 2 (level 8-15) ·'l!i~l!i 
3 ·. Serial port 2 
4 - Serial port 1 
5 Parallel port 2 .!i1 
6 Diskette controller .!il 
7 Parallel port !il 

1 8 Real-time clock !i 
1 9 Software redirected lo INT OA!-1 !!il 

l
i 10 Reservad l!i1 

1 

11 Reservad !il 

i :~ ~~=fea ~ 
i 14 Hard d:sk driv3 · . !i1 

· . 15 Reservad . J 
ms~••R•~~w~~~~~~~~~~§~§§§e§§~§§§§§§§§§e§§ 

!a! !::\ r::: \ .. ¡ ¡ ·¡T.'.(.::. S aeeiFiweLiiLiiSíi?IIFiLiiLiieL:il:u;¡IF!ei?IIFii?IIFil?ll?laeu:~al:u:u;¡!l!l! . & 

!i1 1 
i 
~ 
lfil 

IIIIIIIIIIIIIIIIIJIIIJ!! ... ........ . ... '" ..................... J 
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Arquitectura de una computadora 

E.5 Timers. 

Channel 

o 
1 
2 

Function 

System timer 
Refresh request generator 
Tone gene~ation for speaker 

111 ;u;um 



Características de los Procesadores 

' 



..... 

Características de las distintas arouitecturas • 



, .. 

Características de las distintas arouitecturas 
1 

A T ¡¡¡¡.¡¡¡¡; 



o,. i n ,....¡ n :A 1 ;:r. ~ O;:r. ,. ii ,5. ,.¡ ,... n ~ 
1 1 .................... .g. 1 ~· •• ..,. ....... ..,~ 

Corocferísticos 

Filiil5il~· !;t!;;ti§!;J§§§§§I§§I§§¡;;j§l§l§§§§§§§§~§¡¡¡¡§§§§!;;t§ 1!il 
. ~ 
~ ~ 
~ ~ 
i Homo!oaad~•s · l!il 
~ = Paralelo< Setiaf rnterno;,l E~ternos ~ 
~ ,::.-_; ln7padol No ''??acto -------:.7.! ver de Transmisión¡ Bp.s-) ~ 
~ - Vel de tmf.res1on (c_p.s.] n:ii- ,;:-.- Protocolo ~ 
1§\ ~--- _ . r Tlpo de A.tmenfacton MODEMS lnte/i,>entes !il l!il 1~.-h-r.t :;.UF, E~ . ::7 

~ Buffer u¡""-'"s '"e u p N. ~ 
~ m •-<C "' ••• . ~ 

~ . (Dependiendo del e;¡ Gapac-fda<! ~ 
~ ~J típo: se ponderan . ' r;cno~og1a ~ 
l!il~ ~ .-anos puntos. . 'velocidad li1 

_ , . LINIDAOES DE Costo 
~ CONTRuL•.DORES · .•.!J,I.OX:E~!.i>.MIENTO iii1 
l!il YiO F.ESPI'LOO ~ 

1 1 
~ ~ 
~§§§§!;J§§§§é§§§§§§!;J§§§§§§§§§§§§§§§§§§§§§§§§§Q~ 
iªª .::·:: ¡:: \ .. ii .. :T.>:=.·.··:; Gíml§e¡;;j§l§§!;;t§!;;l§§eel§§§§§§§§e§§§§ee§§l~ 

~ ~ 
~: ~ 
~ m 
~ ~ 
~ i!i1 
~ i!i1 
~ i!i1 

~ i!i1 
~ i!i1 
~ ~ 
~~ i!i1 
~ ·-
~ 
~ i!i1 
~ i!i1 

~ i!i1 

~~ 131:¡1:¡13§1:¡1:¡1:¡1:¡13§1:¡§§§13§§§!5il:il:il:i!:i!5il:il:il:i 1:1§ !5i IFi §§ !5i!5il:i!Fi !5i §l:il:i~i!il 
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Conf!guraci~n switches XT 



A.3 

Configuración switche:s: XT 

Descriptions of the correspondin~ DIP 
switci:gs 

1) SWl -- DIP Switch une 

switch 
No. 

SWl-1 
SWl-2 

SWl-3 
SWl-4 

SWl-5 
SWl-6 

SWl-7 
SWl-8 

! . . 
C!MWI.,!I!!I!II!IIII!I!WIIIIIIIIl!IID 

Default 
Setting 

OFF 
ON 

* 
* 

* 
* 

* 
* 

Function 
:Enables disk drive. 
:ciisables 8~87 ·interrupt. 

'(SWl-3 , ' .amount 
· ;System 

and SWl-4 determine 
of RAM installed on 
board.) 

.Determines display type. 
;o:etermi nes display tj:pe. 

the 
the 

(swl-7 and SWl-8 determine the 
:n1urnber of disk.drive(s) 
i'nstalled to the system unit.) 



.. 

9§§§§§§§§§§§§§8§§§§§§§§§ªª§§§§§§§§1 

l!il 
l!il 
l!il 
l!i1 

2) SW2 -- DIP Switch Two 

::twitch 
No. 

SW2-l 
SW2-2 
SW2-3 
SW2-4 
SW2-S 

oefault 
Setting 

Reserved. 
Re'Served. 
ReServed. 
Reserved. 
Re'served. 

Function 

l!il 
l!il 
l!il 

i 
! 

SW2-6. * De.te::::mines the maximum amount ~ 
!il o( RAM which can be installed 
~ to· the system board without ~ 
lü usir.g a memory expansion adapter. ~~ 

l!il SW2-7 ON Zn3bl•s the built-in RS-232C port. ~ 
~ \ SW2-8 ON Enables ·o~e built-in parallel port. ~ 

1 l!il 
l!il ~ 
~ ~ 
~~§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§~§§~~ 

.. 
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VV 111-:J 1 OU'LriUII vTT l'Lrii'Lrv ¡-.. 

i. 
1 
1 

Quick reference for Switch Settings 
involved with the memory size 

11 
1 :sw2-6 ON - indicates the 64BKB version. 
1 OFF indicates the 256KB version. 

1 ! ! 1 :Enabled 256K 
SWl-3 SWl-4 · Bank ve~:sion Version 

¡ ------------------.!.~------.;..--------------------··-
:ON ON \ t 64K 256K 

-~;;-------~;------:!~;---------~;;~-------;~;~---
;------------------~~--.;. _________________________ _ 
;ON OFF l 1,2,3 l92K 576K 

-------------------------------------------------
:oFF OFF i,2,3,4 256K 649K 
;------------------tt-----------------------------

!IIW!I! !II!IIIIID! 

,·. 
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l. 

Configuración switches AT 

· SW1 - SWITCH ONE 
' : 
1--- ----------------------~------ --- --------- -------·-··-------------- .. 
1 

1 Switch 

No. 

SWl-1 
1 . 

\ S\Vl-2 

1-
; SWl-3 

Seuing 

OFF 
ON(DEFAULT) 

OFF 
ON (DEFAULT) 

OFF 
ON (DEFAULT) 

. SWl-4 OFF (DEFAULT) 
ON 

111 111 1111 

Function 

Disable COMl 
Enable COMl 

Disable COM2 
Enable COM2 

Enable real time dock (RTCl) 
Enable realtime dock (RTCO) 

Disable IRQ2 
Enable IRQ2 

. 
¡ '- sr ¡._.u 
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i · jumpers AT 

2 ,, . L:~ 

ll1iil ~ :llimlldllllillliiiBWI:5liie'ª!ii'ª'~5ei!:iiísmliíl§a§aaaaa aaaaa, 
. , m 

! JU!i1PEH SETTING FOH DISPLAY AT JP1 m 
1 m 
1------- --------- ------ ----- ------- m 
i m 
\ The built-in display interface supports flicker free scrolling for i!J~~~ 
jthe following display types: · 
1 

1 - IBM monochrome compatibility ~ 

\ - lB M color graphics compatibilitv ~~ 
I!J 

- Hercules monochrome graphics compatibility l!i 
. ------·- ---- ·--------·-- i!J 

- Plantronics color plus compatibility ------------- l!i1 
m 

the built-in display adapter by· 
.. 

You may enable or disable 
' setting the JPl jumper. 
1 . ~ 

; When using EGA card, the build-in display interface should be !il 
1 m 'disabled by closingjumper JPl at position A and setting SW2-6 !i1 
i to ON. The slide switch SW4 must be set to COLOR or m 
! MONOCHROME .respectively __ when_using_color ___ oL m 
1monocliroiñe-m6illtol':-SefSW 410C-olonfEGA mode·is·used.- m 
' m 

m'~--~~~~~!ii~~~~~~~Rªªªaea§§ea~§aaaa§aa~ 

.......... lll 



l_ Configuración switches AT 

ll11if ~~ » . . ·llllilllllllilillllllll51liii!la e !;5§ell5_ia!.m§e¡;;¡e!illee!ill!ille!ill!illlill !ill!ill !ill e 
~ . ~ . - m 

Refer to the table on the floppy disk driver bracket Adjacent 
to 768 KB ancJ under SW2 you will see two small rectangles. 
The rectangles indicate how the S\'.-itches are set The third 
switch on switch block SW2 (SW2-3), and the fifth S\'.itch on 
SMtch block SW3 (SW3-5) are both set to OFF; and the fourth 
SMtch on the SMtch block SW2 (SW2-4), and the ·sixth switch 

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

1 

Again referring to the ta!· 1~. the two diskette drive 
configuration requin!s yo u te. : i ~he switches SW2-I; SW2-7 
and SW2-8 to OFF, OFF and ON respectively. 

!.fil 
.m 
.m 
m 
!i1 

l
l!il 

i!l 
. 

' 

m 
~ 
~ 
.m 
.m 
!i1 
!i 
!!il 
m 
m 
.m , . m 

~~~•m••aa~a~~~~~~~~~~•aa~=~~§~~§§~W~§B~ 

'') __ '' {..;. .;._~ 
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BIOS AMERICAN MEGATRENDS 
~ - . . 

!r CMOS SETUP (C) Copyright 1985·1989, American Megatrends lnc,. --
1 
i Date (mn/date/year) Wed. Mar 1~ 1989 Base memory size 640 KB ! 
1 Time (hour/min/sec) 13:29:34 . Ext. memory size 384 KB 
1 Floppy drive A: 1.44MB, .3 1/2" Numeric processor · Not installed 
' 1 Floppy drive B: 1.2 MB, 5 1/4" --
1 
1 Cyln Head WPcom LZone Se e Size 

i Hard disk C: type 47 = USER TYPE 1224 16 1224 1224 36 330MB 
; Hard disk D: type 40 820 6 820 820 17 12MB 
1 

i Primary dispb'y VGA or EGA ·· ----

i Keyboard lnstalled S un Mon Tu e Wed Thu Fri Sat 

1 
Scratch RAM option 1 26 27 28 1 2 3 4 1 

1 

! 

1 

5 6 7 8 9 10 11 

- 12 13 '14 15 16117 18 
1 

1 

FIXED type = 01 ... .46, USER defined type = 47 19 20 21 22 23 24 25 
For type 47 F.:nter: Cyln,Head,WPcom.LZone,Sec, 
(WPcom is O for ALL, 65535 lar NONE) 26 27 28 29 30 31 1 

ESC = Exit, ¡ -t - = Select, PgUp/PgDn = Modify 2 3 4 • 5 6 7 8 .1 

II!WIIl .......... 

,., 1 Jt 



BIOS A!v1ERICAN MEGATRENDS 

ll1il ~~ _,.._ ,liiliiiiimtli:IDidlll31:5 1111§1111 ¡;¡¡;¡¡¡;¡¡;¡¡§§la§§§§¡;¡¡§ ~as e'ª''ª' seSI'ªi 
~ . . ~ 

¡ Use !he ¡ - 'r · ,, keys to highlight the parameters you want to changa. ~ 
, Use the < PgUp > and < PqOn > keys to mod1fy tha vaiuas. :!l!il~1 
1 . ' 

!il 
!il 
!il 

¡Date and Time 

· Use the ¡ - t - keys to select the parameters you want'to change. 
Use the <PgUp> and <PgOn> keys to cycle through the·availabiG 
settings. 

Floppy Disk Orives . 

Select the F!oppy drive field. Press the < PgUp > and < PgOn > keys to 
cycle througi': the available settings. Avaiiable floppy disk drives are 5 1/4" 

¡ (360KB, 1.2MB) and 31/2" (720KB, 1.44MB).Ifyoursystemdoes not llave 
1 a floppy drive B, be certa1~to specify "Not instaiied". . . .. 

¡ Primary Display · 

1 Select the Primary displa~ .field to astablish the primary video .display 
1 adaptar type. Press the < pgUp > and < PgOn > keys to cycle through 
\ the available settings: . · . 

~ 
1m 

~ 
~ 
1m 
1m 
1m 
.!i1 

4 
• Monochrome (Monocnrome adaptar, including MOA and Herculas) !!i1 

!i1 ¡ e Color 40x25 (Color{lraphics Adaptar inltiallzed in 40-column made).. l!il 
! • EGA (Enhance<i Graphics Adaptar) or VGA (Video Graphic Array). ~ 
! • Color 80x25 (Ccior Grephics Adaptar initialized in 80-column moda). !i1 
1 . !i1 

111 !lllii1llllllllilllilfiiiMMilllll5 El ll:l@lliíii#J 1#1 @lillil!i!J !#l!i!J ~'ª''ª''ª'~a e'ª' s 'ª'e¡;¡'ª''ª''ª' es e e§d 

l!i 

• 111 111 IIIIIJC! 11 1111.1:1 i llll'!iJiii! !;!!3!l!!Jili'll13§j§jFj§!:j§!:j§ll; 



lVíEGATRENDS 

! Hard Disk Orives 

.1 For hard disk drives, use. the < PgUp > and < i"gDn > keys to cyciE 
1 through the 46 types al disk drives supported. Type 47 is given to hel~ 
! the u ser defined its own drive type which will be stored in the CMOS. See ¡ Table 3.2 for a printed list of these d~ive types. 

1 Bypassing Keyboard Error . 

1 To configure the system for non dedicated file servers, you can se! ths 
1 keyboard "Not installed" in the SETUP menu so that BIOS will not report 
! any "Keyboard erro~· and will not wait for "F1" key lo be pressed durin~ 
i system bao!. _ 



• • 

BIOS AMERICAN MEGATRENDS 

Bypassing Video Error 

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

Bypassing Floppy Error 

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

A.!ter you have finished with the SETUP program, press the <Ese> key. 
A. prompt will then appear: 

Write data into CMOS and exit (Y/N) 

Type "Y" and press the < Enter > key. The computer performs a cold bóot. 
(equivalen! to turning the power off and back again), followed by memory 
test, and then tries to boot from the disk drive. lf your hard disk has not 
yet been initialized, be sure that you have a bootable DOS diskette. 

lll 1111111 !III!Jllllllll!ll!! ¡; 
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BIOS AMERICAN MEGATRENDS 

Table 3.2 Supported Hard Disk Orives 

Type 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

Cylinders 

1024 
612 
1024 
1024 
615 
987 
987 
820 
977 
981 
830 
830 
917 
1224 

Heads 

5 
2' 
9 
8 
8 
3 
7 
6 
5 
5 
7 

.10 
15 
15 

Write 
Precomp 

1024 
128 

None 
512 
128 
987 
987 
820 
977 
981 
512 

None 
Non e 
Non e 

••••••••••••••••••••••a J 

L.anding 
Zone 

1024 
612· 
1024 
1024 
615 
987 
987 
820 
977 
981 
830 
830 
918 
1223 

Capacity 

43MB 
10MB 
77MB 
68MB 
41MB 
25MB 
57MB 
41MB 
41MB 
41MB 
48MB 
69MB 

114MB 
152MB 
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BiOS AWARD 

lll1il ~~~- tllllil'illlilliilllllillliill5 ¡;¡¡¡;¡¡¡;¡¡¡¡;¡ 1;5 §llii@§í§¡;¡j¡¡;j¡;;¡¡;;¡¡;;¡§§§~ ~~~~~~, 
~ The SETUP program lets you specify your system's configuration al fu 

' diskette drives, hard disk drives, video display, memory, date and time. ~ 
· The SETUP program is built-in, you do not need a diskette to use it. :!il 

1 

Note 
The following procedures assume your system has the Award 286 
Modular BIOS installed. 11 your system has a different BIOS in­
stalled, these procedures will not work. 

To run SETUP program. simultaneouly press the < Ctr1 > <Ait> <Ese> 
keys. The SETUP screen appears on your display: 

AWARD SOFTWARE CMOS SETUP 

DATE (MM/DD/YY} 
TIME (HH:MM:SS) 

DISKETTE 1 
DISKETTE2 

DISK 1 
DISK2NONE 

VIDEO 

6/1S/89. 
1,1:08:1~ 

1.2M 
3601( 

EGA 

.CYLS 
733 

BASE MEMORY S U 
EXTENDED MEMORY O 

HEADS 
S 

r;:coME _¡_ SECTORS 
17 

!i1 
!i1 

1 
~ 
m 
m 
!!i1 
m 
m 
!il 
!i 
!!i1 
!!i1 
!!i1 
m 

ERROR HALl NO'DISK ERROR HA~~ 'fi1 
SPEED SELECT NO:CHANGE . . ,~ 
~ t moves·between iteins, ._ - selects values §1 

u_ F10 records chanaes. F1 exits, F2 for color tcqale · d 
111 1115i11111111lllftlllli(U¡J t=ll=t 1.::'1 ~ 1;;11;;1 ~':.Ji~ 1:1 10;1 ~ IP;I ~~~e El !!d !!!!'~ ~ 18113 ~ !!3ta''ª' ~ 'ª'ª 'ª' lií 

!i1 
••llll•••••••aww•••llll••wwwmmE ~wN•§ee§••a~ qaa~m • 



~--··§§§§@@@@§§§§§§1 a§§§§§§§§§§§§§§§§§§§§§§§§§§§§~ 

m ; 'I'J !1---------- ------------------- . ----· e:.: g Table 3.3 Supported Hard Disk Orives 

-- !il 
: 1 Write L.anding Specific ...... 

Type Cylilll:lers Heads Precomp Zone Disk ...... !il . ::···:" 

1 o 306 4 126 305 
·:T:· 1 615 4 300 615 Seagate 225 
::..::: 2 615 6' 300 615 
I!J! ~ 3 940 6 512 940 

1 4 940' 6 512 940 

1 5 615 4 o 615 

m 
6 462 6 256 511 ttl 

1 
7 733 5 o 733 Seagate 4036 ~ 

6 900 15 o 901 o !1 9 620 3 o 620 V) 

1 10 655 5 o 655 
11 655 7 o 855 

~ 1m 12 655 7 o 655 
l!il 13 306 6 • 126 319 Seagate 225 

~ 
. 
14 733 7 o 733 :PI 15 Reservad 

1 16 612 4 o 663 ~ 17 997 5 300 997 
l!i t:l 16 997 7 o 997 

~ 19 1024 7 512 1023 
r.: 20 733 5· 300 732 

1m l!i 
21 733 7 300 732 

~ 22 733 5 300 733 Seagate 4()38 
23 306 4 o 336 

!il 24 Reserved 
!il 25 1024 9 o 1023 Seagale 4096 

l!i !il 26 1224 7 o 1223 Maxtor 2065 
!il 27 1224 11 o 1223 Maxtor 2140 

l!i !il 26 1224 15 o 1223 Maxtor 2190 
!il 29 1024 6 o 1023 Maxtor 1065 l!i 
!il 30 1024 11 o 1023 Maxtor 1105 l!i 
!il 31 916 11 o 1023 Maxtor 1170 l!i 
!i\ l!i 
!il Continue on next paqe ... l!i í....:l 

!il l!i """ .. §§§~§§J.i;'i§la§!'#l§d -e~ges~~~eg~§eeee~~~~~meeee~ ,a!;;J!;I!ii 



amamaee§e§ee§§§§§§§l 

1 ~ 
l!i 

1 
l!il 

, .. 

·":·","•: ... 
...... 
..... • 
::···:·· 

a§§§§§§§m§§§§§§§§§§§§§§§§§§§§§3 
m . ; 
!il 
!il 
!il 

!,~---------
r.: 
;rabie 3.3 Supported Hard :Disk Orives 

DI . . 
!i! Write 
~Type Cylinders Heads Precomp 

!l:lj32 925 9 o 
1:11133 1024 1p o 
l!i: 34 1024 12 o 
:!it 35 1024 13 o 
.!il! 36 1024 1~ o 
m

1
37 1024 2 o 

·~1 38 1024 1~ o 
~!i\139 918 15 o 
~ 40 820 6 o 
!il, 41 1024 5$ 512 
. ! 42 988 128 

1 43 1024 5 124 
l!il44 1024 8 512 

!!1! 

Landing 
Zone 

!926 
!1023 
1023 
:1023 
i1023 
¡1023 
11023 
~1023 
i 820 
:1024 
' ¡988 
:1023 
·.1024 

Specific 
Disk 

CDC 9415 
Generic 1 Ohd 
Generic 12hd 
Generic 13hd 
Generic 14hd 
Generic 2hd 
Generic 16hd 
Maxtor 1140 
Seagate 251 . 
Miniscribe 6053 
Core ln'tl AT 43 
CMS-K40 
Miniscribe 6065 

l!i Setting the Video Displa) Configuration 
l!J' 
l!i Select the VIDEO field to establish the primaryvideo display adapter type. 
l!i Press the - -:;- keys to cycle through the available settings: 

i!il . 
l!ii . . 
l!i '• EGA (Enhanced Graphlcs Adaptar). ' 

~ l• 40 Color (Color Graphics Adapter initialized in 40-column mode). 

; • 80 Color (Color Graphics Adapter initialized in 80-column mode). 

l!i '• MONO (Monochrome adapter, including MDA and Hercules) 
l!i ¡ . 

Select the settings that suits your display adapter. 

1 ,. 



• 

Registros de Reloj 

0.4 Real-Time Clock lnformation 

(Addresses 00-~0) 

Byte 

o 
1 
2 

·3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

m•••• 

Functlon 

Seconds 
Second alarm 
Minutes · 
Minute alarm 
Hours 
Hotir alarm 
Day of week 
Date of month 
Month 
Year 
Status register A 
Status register B 
Status register C 
Status register D 

Address 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 

,. 
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--------------.a~··----~ _l· l.- e.r: ~§ ·~ 
- - ·;~!§:r.~-·.·--

P e D 1 A S N O S T 1 e SOFT.IIARE 

-

Serial Nullber: 110-000000 

COPYRIGHT le) 19991 1991 TouehStone Software eorporation 
COPYRIGHT (el 1989, 1990 Diagsoft, lne. 

ALL RISHTS RESERVED. 

Press Any Key to Continuo 



!Fi!iil31~· ¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡a¡;;¡¡a¡a¡a¡;;¡¡;;¡¡a¡a¡;;¡§¡a¡;;¡¡;;¡¡;;¡¡;;¡¡a¡a§.§J;;;t§§.§ééé!;;¡ !i1 
~ . ~ 
~ .. - . . .. . ~ 

~ • l_nec~<<It 2.1 ~ 

~ 1 =;~:;~;!~;~ ~ 
~ ~ 
~ WVESTIGATING SYSoE/1 CIJNFI6URATIDN. ~ 

00 1 Local Q Check for Remoto üoeration 00 
~ 1 H . ~ 
~ AMI 1<1 ldentifv BI03 Manuiacturer ~ 

~ 1 Complete ~ Determine System Components l!il 

~ ll Complete!<! Look for· RAM !Base, E>:tended, E>:panded) ~ 

~ · 1 Not Pt•esent r.J Lool: for Hath Co-processor ~ 
~ 1 H ~ 
~ 

1 

No\ Pres~nt ~ Look for Mouse ~ 

l!i\~!i\ ·1 System Conii~uration Checks Complete. 00 
Press Any t~ey to COntiiiiJe l!i1 

' l!i1 
00 ~ . 00 
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!Fili]Eil ~~ . ~;a'ª'ª'ª''ª''ª'ªªªªª'ª¡;;;¡ªª§l;;íª'ª''ª'§§EJ:§§'*'I#i'ªªª§§'ª''ª' l!il ~ . l!il 
l!i1 ! - Clieckm 3.29 ------------------, . l!i1 

l!i1 : L 1 l!il ~ · Svslnfo Tests Bencheari<.s Tools SetUI' Exit 1 l!il 
l!i1 . l!i1 

l!i
l!il!il i Coofiguratioo l!il 

lnierrupts l!iJ 

l!i1 c~os Table l!i1 

~ i Device Drivers ~ 

i l i 
~ l!il 

~ 1 
l!i1 . • l!il : 
l!i1 : 

~ i Displays infol'llation about the hardware and firoware on this PC. ~ 

~ ' ~ l!il Use Arrows to Point 1 Retum to Select 1 Fl - Help 1 ESC - Cancel l!i1 

~ ! . ..- - ~ 
~~1;¡§§§§1;¡~§§~~~~§§~~~§~~~~~§~~'ª'ª~'ª~~~~~~~~~~~~ 
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~ . ® 
l!i1 ® 
l!i ® 
lfi' !!il 
lfi' ® 
~ !!il 
lfi' ® 
l!i1 !!il 
~ ® 
l!i1 ® 
l!i1 ® 
l!i1 l!i1 
l!i1 ~ 

l!iÍ 
l!i1 

l!i1 
l!i1 
l!ii 
l!i1 l!i1 

l!illi]§§§§li]l#.11#.1§§§1i]li]§§Ejli]li]§§§BEj9EjEj99§1i]9§999§91i]Bii]li]9~® 



;Jii¡;jl~- §lééééééééliiiéliiiéliiiéliiiliiiééliiiééééliii§ééliiiééééé l!i1 

l!i1 . . ~ 
l!i1 . ! Check m 3. 2lJ 11:1 l!il . ):11 

l!i1 1 Syslnfo Tests Benchmarks Tccls Setup Exit ~ 
~ Ccnf~~~r~:~~~~~~~tioo l!i1 

l!i1 
l!i1t!i1 ROH BIOS: Unkncwn BIOS Date: Unknoon 

~ Processcr Type: 8~286 XT l'lachine ~ 
l!il 

Math Ccprccesscr: No\ Present 
Base Memory: 640K Largest Free Block: ~ 

Extended Memcry: None 
l!il EXPANDed Memory: None 
l!i1 Video Adapter: C6A 
1§1 Video Addres;: BB~h 
t!i1 Hard Drive(s): Orive 0 (C:) = 3311 
Uil!i1 Floppy Drive(s): A:Present · 

Clcck/Calendar: None l!i1 
l!ill!il Parallel Port ( sl: LPTl=3BCh, LPT2=378h l!ili§l 

Serial Port(s): COM1=3F8h 

~ 1 Jcysti~~~:~: ~~: ~ 
~ ,, F2 - Copy to Activity Lag • Press Any Other Key te Continue ~ 

Video RAI1 Size: 16K 

l!i1 . l!i1 
l!il 1 t!i1 

~§ééééééé!iiiéééééééééééééééééliiiéééééééééééééé§IM~ 
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e=s'~· 'ª''ª'ª'ª''ª''ª''ª'ªªª'ª'ª'ª'e§'ª'ª'ª''ª''ª''ª''ª''ª'ªee§eee!ih!ih§l§J. 1!i1 
l!i1 l!i1 

l!il ' -· 1 'lt ' l!il ~ l cnec '' •• 1 . l!i1 

l!il 1 t __ Svs!nfo Tests flenchoarks Toois 3etuo b1t 1 ' ~ 
l!i1 1 r- ~..un,lQUt'ahon lnTorma.tlon 

1 
lfil 

l!il 1 1 DOS Version: 3.31 ! l!il 
l!il 11 R0~1 Elü5: ;,m BIOS Date: 04/09/90 1 l!il 
1!1 " l!i1 lD1 1 1 Pr~oc!?ssor Typ~: 80386 AT !'i2chine 1m 

1 
¡ 1 ! Mat~, Copt·ocessor: Not Present . _ _ • l!il 
' 1 1 Pose Memorv: 64~K Ava11ab1e: 4361' l!il 

1 1 E:~tended MemorY: 1024K Avaiiable: 0K 1 1 l!il 
1 1 EXPANDed Memory: No EM5 driver instailed ! 1 l!il 

¡ 1 1 'Ji deo Adapter: EGA EGA Swi te hes: ~110 1 1 l!i\ 

! 1 1 Video Address: A000h \'ideo RAM Si:e: :!56K ! 1 ~ 
1 1 Hard Dt•ive(s!: Orive ,1 (Non-DDSI = 43M 1 

1 

Floppy Drivelsi: A:l.2MI5\"1, B:f.44Mi3~'1 1 

l!il Clock/Ca1endar: CMOS Clock 1 
l!il 1 Paraiiel Portlsl: LPT1=3BCh. LFT2=278h . 

l!i\ : ¡' 1 Seria 1 Pol't i s 1 : COm =3F8h, COM2=2F8h 1 ,, 
~ 1 1 Mouse: None JovsticUsl: None 

1 
~ 

~ \ 1 F2 - Copy to Activity Log • Press Any Other Kev to Continue l ~ 
l!il l!il 
l!il l!il 
l!i1 l!il 
~§!ih!ih!ih!ih!ih!ih!ih!ih§J.§J.§J.!ih!ih~!ih§J.Fii;;;;.Fi§J.§J.!ih!ih!ih§J.§J.§J.§l§l§l§J.§J.§J.§l§J.§J.§J.§J.§J.!ih§J.G~ 
·f,ªª ;:·:\ ¡-:: \.) ¡ \'!._·,::=: .':; l!§!ihememlllííememm!ih!ihe§1§1§§1e§1§1§§§1!!!í§§1§1eí§m!~ 

l!ii l!il 
l!i\, l!il 

l!ii l!il 

l!ii l!il 

l!ii l!il 
l!ii l!il 
l!ii l!il 
l!ii l!il 

l!ii l!il 
l!il l!il 
l!il l!il 
l!ii l!il 
l!ii '1 
l!ii 

. 
1 

l!ii l!il 
l!ii i!il 
l!il l!il 
l!i\§§l:i§§l:i§§§l:il:il:i§l:i§§l:il:i§§§§l:i§l:il:i§§l:'í§l:i§§§Fil:il:i§l:il:il:i§~l!il 



~lijJ:il~ ié!;;t!;;t!;;t!;;t!;;t!;;tj;¡¡J;;íJ;;íj;¡¡j;¡¡!;;t!;;tj;¡¡j;¡¡§!;;t!;;tj;¡¡!;;t!;;t§!;;t¡;¡¡¡;¡¡¡;;t¡;;t§j;¡¡j;¡¡¡;;t¡;;t¡;¡¡ ~ 
l!i1 · r- CheckJ!t 3.20 l!i1 

~ ! 1 l!i11!i1 
l!i1 1 L ~ Tests Bench~~~arks Tools Setu¡o · Exit l!i1 

~ Configuration ~ 
l!i1 

lnterrupts 
CMOS Table l!i1 

~ Device Drivers ~ 

1 i 1 l!i1 

l!i1 1 
l!i1 ~ 
l!i1 l!i1 
l!i1 l!i1 
l!il Displays information about the hard•are and fii'GIWare en this PC. l!i1 

1! ....... ~ "'"' . ~~~ '" "'~' . '' -~·· . ·~ -'""' ·~ 
l!i1 ',, ' '' ' ' '' .·.' l!i1 

~a~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;~~;~~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;t~;;tg~ 
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PROGRAMA§ DE JI][AGN(ll§T~CO 

19 liíl31~ ¡;;]§§ggggg§§g§gg§!;it§!;it!;it§!;itggg~g§§§§!;itg¡;;j l!i1 
~ l!i1 
l!i1 Ch -¡ 'I t 0 1 l!il l!il ¡ . ec ' •• l!i1 

l!il ! ' 1 l!il 
l!il 1 ! Syslnfo Tests Benchmarks T ool s 3etup Ex i t 1 l!iJ 
lfi' 1 ,.... lntetru;:t UscgE lfi1 
1!i1 1 INTERRUP.i A. SSIGNMENTS: DEV!CES WITH NO IRQ l l!iJ 
l!il ! IRQ 0 Svstem Timer,SK LPT2 ~ 
l!i1 1 IRQ 1 l'.evboard, SK 
l!il 1 IRQ 2 !Cascadel · 

l!il i 1 IRiJ. 3 CCM2.NET$DS l!il 
l!il 1 IRQ 4 COM1 . · ~ 
l!i1 1 1 IRQ 5 Avai Jable 1 !il 
l!i1 ¡ 1 IRQ 6 Floppy úisk 1 
l!il . l1 IRQ 7 LF'Tl STANDARD DMA ASSIGNt·íENTS: 1 1 

1 1 1 IRQ 8 Clock/Caler.dar DMA 0 ~ 
1 i IRQ 9 Amlable DMA 1 
1 1 IRQ 10 Avaiiable DMA 2 Floppy Disk 

l!il 1 ji IRQ 11 Available DMA 3 1 
l!ill!il 1 IRQ 12 Avai Jable DMA 4 !Cascadel l!il 

l!i1 
1 1 IRQ 13 Reserved for NPU DI1A 5 l!i1 

l!i1 1 

IRQ 14 Hat•d Disk DMA 6 i 
If:Q 15 NEHOS DMA 7 1 

~ ¡ 1 co _ r .... •· '""""" ' ••• '"""" ·•··· ,,,_ __ "-·· •- r--"- .. - 11 

iªª ;:·:\ ]:> \ . .: ¡ .. ¡T.>::: .: l§!;it!;it!;it!;it!;it!;i'l!!!í!;it!;it!;i'l!;it!;i'l!;i'!!;it!;i'l!;i'l §eí!;a!;it!;it!;i'l!;i'!!;it!;i'l!;i'!!;i'lee!;i'l!;i'll ~ 

l!il ~ 
~ ~ 
l!il ~ 
·~ ~ 

l!il ~ 
l!i1 l!il 
~ ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 l!i1 
l!il ~ 
l!il ~ 
l!il ~ 
l!il ~ 
l!il ~ 
l!ii 1313913§ l:il31313131313!3!:i §!§!:i 1313 l39131313131=í 139131313131313131313~~ 



~n~~~~~~~~e~eee~ee~e~e~~~ee~eee~eeeee~eeee~~~ 

~ m l!i1 . -. l!i1 
l!i1 l!i1 

i 
¡aJUEJ _ JS3 , d!BH -l:J , pa¡ag DJ wn¡a,~ • JU!Dd Dl SMOJJ~ asn 

1 

ml!il 

·¡uasaJd ¡r 1 

...... •í.~m111aw dntas SOW3 a¡qeyoA-uou a4t fO sbuq:¡.as i1J3JJi1J a4t SÁPtdS~IJ 1 ~ 

1 ~ 
1 m 
1 l!i1 

l!i1 
1 ~ 
'¡1 l!i1 SJaA t JG aJ t A3G \ l!i1 

• ¡ ""1 SOlO 1 l!i1 
s;dnJJa¡u¡ 1 1 l!il 

uoqeJnor¡uoJ !----, 1 ~ 

~-'-'_"3 _____ ~_·•_-~ _____ •r_oo_l ____ ._~·_•_•4_J_~ _____ s'_s_•l ____ ~ __ "I_•A_s __ ~\ J l!i1 
L-------------------¡·z 1WP34J ~ 

l!i 

! 

l!i1 

~~~u;í! 
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JFj§l5jl~· ~~'ª~~!i;t!l;í~§§~~~¡¡ru;;j§¡;¡jJa.Ja.!aJ;;l§!;;¡§§§J;;i§§§ji;tji;t~~ l!il 
~ ~ 
~ " ~ l!i1 ¡ Lheck.nt 2.1 l!i\ 
l!i1 ! i l!i1 
l!i1 ! j Syslnfo Tests Benchmar•ks Too!s Setup Exi t 1 1 l!il 
~ i ,-Display CMOS Table 1!i1 

l!i1 11 1 l!il 
l!i1 . ' 1 l!i1 
~· ; 1 1 Cur't'ent Date & Time: 11/01/1990 18:34:49 1·l ~ 

~ 11
1 

Floppy Orive A: 1.2~(5\") 1 l!i1 
~ ¡ ! , Floppy Orive B: 1.4411(3'¡') ~ 

l!il · Base Me.nory Si ze: 64ilK l!il 
l!il Extended Memor~ Si:e: 1024K l!i1 

~ ; 1 Pr·imary D;sp!ay: EGA, F'SA, VGA, etc. 1 ~ 
l!il : i WRITE PARK STEP CTRL TOTAL 1 ~ 
l!il ' DR l VE TYPE CYLS HEADS SECTS PRECOI'rP PLACE RATE BYTE BYTES l!i1 
l!il 1 1 0: 40 820 6 17 8211 820 . • 0 42.823,68!! l!i1 
~ . 1: 0 No Orive. ESDI Iirive, or SCSI Orive. ~ 

1 ¡1 » - o,, '' "" '"' "' ' "'" "' "'"" '" '" Cm"""' 1 1 
~a~i;t~i;t~~i;t~i;t~~i;t~i;t~i;t~~i;t~i;t~~i;t~i;t~i;t~i;t~i;t~~~i;t~~i;te~~i;t~~i;t~s~~~~~~~'ª~~i;t~~~ 
iªª ;::; ¡:: \ .. ¡ ¡ \ '!.'.> .=::.., l§~!a~~~~!l!í§!i;t~!i;t~~!i;t~!i;l~!i;t!i;t!!!iJ§§§ji;tji;t§!l;í¡;ff!i;t!i;l~l ~ 

l!il ~ 
l!il ~ 
l!il ~ 
l!il ID 
l!i1 ~ 
l!i1 l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!i1 l!il 
l!i1 l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!i1 l!il 
l!il15i15il3 l:il5jl=i 1313 ¡;¡¡;¡¡;¡ge; §5jl:il3131:il3131315il313 ¡;; 131313131313131313~l!il 
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e5i51' ~~ . ¡;;.¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;:¡¡;;¡¡;;¡¡;;¡¡;;¡¡a:¡;;u~:¡;;¡¡;;¡¡;;¡¡;;¡!a.§.¡¡¡;¡¡¡¡;¡¡;ru¡¡¡§¡;;¡¡¡¡;¡¡¡¡;¡¡¡¡;¡¡;;¡¡;:;ll~ 1!] 
~ ~ . . ~ 
1§1 1§1 
1§1 · . · ,ChecUJt2.1 1§1 
1§1 1 l 1 l!i1 
~ \ \ Svsinfo ~ Be11chmarks Tools Setup Exi t j ~ 

~ 1 Test Everythino 1 ~ 
1§1 1 Meoory . - '¡ '¡ 1§1 
1§1 1 i Hcrd Disk ~ 
~ 1 Flóppy Disk 1 1§1 
~ 1 1 Syste.• Board 1§1 
1§1 1 Real-Time Clock 1§1 
1§1 Serial Ports ~ 
~ 1 Par·allel Ports l!il 
!i1 1 Printers l!i1 
~ i 1 Video ~ 
~ \ Input Devices ~ 
1§1 . \ Select Batch ••. 1 1 llll 

! l -
l!i1 l Tests the random access memory on the PL 1 ~ 
~ 1 Use Arrows to Point 1 Return to Select 1 Fl - Help 1 ESC - Cancel \ ~ 
1§1 ~ 
1§1 ~ 
l!il . - l!il 

~~¡;;.¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;:¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡a¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;.¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡¡;;¡~~ 
·ªl!i· ªª ,::} r '·.: : Y r:;:: :_, ::.: ¡¡;;¡ ¡;;¡¡;;¡¡;;¡ ¡;;¡¡;;¡ ¡;;¡ ¡;;¡¡;;¡ ¡;;¡¡;;¡¡;;¡ ¡;;¡ ¡;;¡¡;;¡¡;;¡ ª ¡;;¡ ¡;;¡¡;;¡ ¡;;¡¡;;¡ ¡;;¡¡;;¡ ¡;;¡¡;;¡¡;;¡ ¡;;¡¡;;¡ ¡;;¡¡;;¡¡;;¡' !!!~ 

1 • i!il 
~' ~ 
~ ~ 
~. ~ 
~ ~ 
~ ~ w ~ 
~ ~ 
~ ~ 
~~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ' 

~ 
~ 
~ 
l!i1 
~51§51§§5151§§51§§§51§5151§§ 

' 
a 51 Fi§§§§IEIIEI§ 

l!ii 
~ 
~ 

§§§§§§§§§§!:~ 
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e!iietl ~~ · §Jéeééééé!aiiriéliriéee!aªeee~§ulííliriéª§eee§é§J m¡ 
. ~ . ~ 
l!i

l!i!i1!i1 1 ,.- Memory Test ~ 
! 1 l!i1 

l!i1 1 r BasE M~motv r-~ \m 
~ \ \.¡.¡'''"""';"""'<<Ri::SERVEO» F'assed \.rl Test Pro<¡ram Buffers ~ 

~ 1 iiK 64k 1~ 1 Testing ! H Test Base Memory ~ 
~ 1 í Extended Memorv H Test E:<tended Memory ~ 
l!i1 · 

1 1" 1 H l!i1 l!i1 : \ ; ; 
1 1 

Test EXPANDed Memory ~ 
1!i1 1 l M 16H L.J l!i1 
l!i1 . l!i1 l!i1 ! \ í ElPANDed Memory Will Test.: OOIJ000líh to 009FFI'Fh l!i1 
~ l 1 1 Noo Testing: 00100,10h to 0il!FFFFh ~ 

~ !M 32M Using: Pseudo-RandOII\ Test 1 

l!i1 l!il IJuick Memory Test únlv: Y Number oi Test F'asses: 1 l!i1 
l!il l!il 
l!i1 1 . Total: 64oK Base+ 1.000M Er.tended + 0K EXPANDed ( 1.625M in alli. 1 l!i\ 
l!i1 1 Testin~: 640K Base+ 1.01l0M Extended+ 0K EXPANDed 1 1.62511 in alli. 1 l!i1 

! ' 1 l!i1 
! / ESC - Interrup\ íi1ight Not Be lmmediatel 1 l!i1 
' 1 l!i1 l!i1 i l!i1 

l!i1 1 l!i1 
l!i1 . l!i1 
~~~~~~~~~§~~~~~~~~~~~~~~~~~~~~~~~é~~éª~~~~~NI 

ªl!i §§ ~:·:\ r> \ . .i ¡u\·:.-.-_(:; 5 i!aeméééé!a!aééééééééééééééeéeéééé!3é! ~ 
"1 ' . l!il 

l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il. 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
l!i1 l!il 
~ l!i1 
l!i1 l!i1 
l!i1 l!i1 
~ l!i1 
l!il§§~ es§§§§~ ~ eeeeee§e§§§§§§§~eeeee§eess~ sl!i1 
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~ - - . -.- - - . -

;=¡;¡,~. a~a!ií~a~a~a~a~a¡¡;¡¡¡;¡eee~aeee~a~ae!a!a!a!ae~e¡¡;¡¡¡;¡¡¡;¡¡¡;¡¡¡;¡~a~a ~ 
l!il l!il 
l!il r System Boar·d Test l!i1 
l!il 1 l!il 
l!il i l!il 
~ 1 . Passed R CPU General Funct ions ~ 
~ 1 Passed ~ CPU Jntert'Upt Bu~ ~ 
~ 

1 
l Passed 1.¡ CPU 32-bit Mulllply Bus i8038ó onlyl ~ 

~ . Passed J CPU Protected Mode (8~286 and 80386 onlyl ~ 
~ ; j Skipped - NPU Ari thmetJc Funcúons ~ 
~ ' 1 Skipped 1- NPU Trigonometric Functions ~ 
l!il ' 1 Skipped - NPU Compartson Functtons ~ 
l!il : Passed .¡ D/'IA Contt·ollerisl l!il 1 ~ l!il ; 1 ' . ·• 

l!i1 1 f·assed j.¡ lnt~rrupt Controller(sl ~ 
~ 1 u ~ 
l!il 1 l!il 
l!il 1 Pr€ss lmy Ke:t to Cont inue l!il 
l!i1 ' l!i1 

~~!a!a!a!a!a!a~§~~~~~~~~~~~~~~~~~~~~~~~~~~~!a~~~~~~~ 
§§§ ;:·:; . ' ¡ i ';T-,::,:. l§l!a~~¡¡;¡¡¡;¡¡¡;¡¡¡;¡¡¡;¡~§!a~!a!a~!a!a~l:l!a!a!a!a!a~!a!a!a!ií!a!all!ll~ 
~ .... ,...... .. ... . ~ 

l!il l!il 

~: l!il 

~1 l!il 

~ l!il 

~ l!il 

w l!il 

l!il l!il 
l!il l!il 

l!il l!il 
w l!il 

~ l!il 
l!il ~ 

l!il 
l!il 
l!ii 
l!il 
l!il!ii!ii§§liiliilii§§§§lii§§§!ii 

1!11 
l!il 
l!il 

g§§§§§§§lii§liilii§!iilii§§§§§§§liilii§J:I!il 



- 1" JPlJRUrGRAMA§ HJllE IDl[AGN0§1'[00 

!Filiiliil~ ~a'ªna!a!a!a!a!a§§§§!aeeekií!a!a§!a!a§§§l15§§115e§a!a§ 1§1 
~ ~ 
l!i1 . - 1 "t J • l!i1 l!il - LhEC " -" l!il _ 
l!il 1 1 . ' l!i1 l!i1 

1 
, Syslnfo ~ Benchmarks Tools Setup · Exit 1 l!i1 

l!il!i!il!il 1 : i - E . h . 1 l!i1 
1 

1est veryt tng ~ 

l!il ~ l!il 
1§1 : \ Hard Disk Dri ve íl INon-DOSl ~ 
l!il Floppy Disk Dl'ive 1 (Not Foundl 
l!il System Board 

l!il '•al-Time Clock ~ 
t§1 Serial Pods 
l!il \ 1 Parallel Ports 

l!il 1 1 Prmters 
Video . ~ 

1 

!nput Devices ~ 
l!i1 oelec\ Batch .•• 
l!il 
l!il l!il 

~ ¡ 1 
~ ¡ Selects al! of the partitions of the primary hard disk. ~ 

~ j Use Ar1·ows to Point 1 Return to Se!ect 1 F! - He!P 1 ESC - Cancel ~ 

~ª'ª''ª''ª''ª''ª''ª'~§!a!a!a!a!a§!a!a!a!a!a!a!a!a!a!a!a!a!a§!a§!a!a!a!a!a!a!a!a!a!a!a~~ 
~ªª i:":i ¡:: '· .. : i .. ¡-:_-_:;::::.S ll!ie!a!a§!a!a!a§!a!a!a!aa!a!a!a§!ae§!a!a§!a!a!a!a!a!a!a!ál ~ 
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~ l!i1 
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~ i 
l!i1 ~ 
l!il l!i1 

l!il ~ 
l!il ~ 
l!il l!i1 
l!il ~ 
l!il ~ 
l!il ~ 
l!il l!i1 
l!il ~ 
l!i1 l!i1 

l!i! l§lii!ii!iil§l§l§!ii!ii!ii!iiCj c¡c¡ 5i l§!iil: I§Cj !iil§ 5jl§l3 !§!l:j!l:j!:i!l:j!:j l=í.!!l!il 
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'PROGRAMAS DIE lOITAGNOSTHrCO 

Filiil3'~ !á!á*ªí!á!á!á!á!áe!á!ás!áesee!á!á!á!á§l§l!á!#í!#í!#í!ásss!á!á!#í l!il· 

~ ~ 
1m : r Check./lt 2.1 1m 
l!i1 ¡ l!i1 
~ l Svslnfo Tests Benchmar•ks Tools ~ Exi\ _j ~ 

l!i1 Color Gn/Off l!i1 
~ Ac\i Yi \y Log 
1m i Rl'tl Layru\ 

1 

1 

l!il 1 
tm 1 1 . 

~ 1 1 tm ~ 1 = 
1 ~ 
1 1 tm 

1 ~ 
! U5ed \o descr'ibe this system's memory boards \o Check!\ so tha\ "Locale RAM l!i~!il 
1 ChiPsu can displav Pictures of them. 1 . " 1 

1 1 l!i1 
l!i1 1 Use Arrows to Po1nt • Return to Select • F1 - Helo • ESC - C,ancel l!il 
tm ' l!i1 

~§!á!#í!á!á!á!á!#í!#í!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!#í!á!#í!á!á!#í!#í!#í§!#í!#í!á!á!áU~ 
'1ªª .::·.\ ¡:: \'. ¡ ¡ u' T.';::: •. '·.' l!#í!á!á!á!á!á!á!á§!á!á!á!á!á!á!á!á!á!á!á!á!á!á!á!áEi!á!á!á!á!á!á! ~ 

l!il m 
l!i1 m 
l!il ~ 
l!i1 ~ 
l!il ~ 
tm ~ 
l!i1 ~ 
l!i1 ~ 

·l!i1 ~ 
l!i1 m 
l!i1 ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 m 
l!i1 m 
tm ~ 
l!i1 §§~§13§§§§§§~§§~§ 9 §§§§§§13§§§§§§~ s~!#í!#í§~~~ 



JPlJRtOGJRAMAS []lE DITAGNOS'fiTCO 

;!ij§l~ !iá§§§l§l§l§§§l§§l§§l§§§§§l§l§§l§l§l§§§§§§§§l§§l§ ~ 

l!i1 " • '1 L t l!i1 lfil . :- f',l"\! ayou lfi1 
l!i1 1 l!i1 

l!i1 i . ['·"' ·- '~=,,n· t "·''F""Fhl l!iJ l!i1 1 Sample Boar·d 32 Bits: 64oK Base -res;""'-""'~-· o =' " l!i1 
l!i1 

1 

384K Extended íAddr·ess ol;j¡jf>\i!lh to 015FFFFhl l!iJ 

; 1 1 ""'' 1 ""'" '·"" "'""" '"'""- '" """" 1 i 
~ i l Slot 2 1 Undefined. 1 i 
~ l 1 Slot 3 1 Undefined. ~ 
~ 1 1 ~ 
~ 1 \ Slot 4 J Undefined. 1 ~ 
l!i1 1 ' l!i1 
l!i1 1 1 • 

l!i1 1 1 . 
l!i1 ' l!i1 
l!i1 ¡ 1 l!i1 

1 1 ! l!i1 
( Sel~ct Activity: C 1 ~ 

lfi1 J V-View C-Chan~e 0-[Jelete -Select Board ESC-Cancel 1 ~ 

l!i1 . l!i1 
l!i1 ' . 

~~~~~ª~~ª~~~ªªm~~~ª~~ª~ªªªªªªªªªªª~ªªª~ª~~~~~ 
iffi-eª <:':ir:: u¡ d,.,_._>:: .• s 1§§§§1ªªªªªª§1§1§1§§§1§1§1§1§§1§1§1§§1§§§1§§§§!~ 
~ l!i1 
l!i1 l!i1 
~ l!i1 
l!i1 l!i1 
~ l!i1 w l!i1 

l!i1 l!i1 

l!i1 l!i1 
m1 l!i1 
m, l!i1 

l!i1 l!i1 
l!i1 l!i1 
l!i1 ·~ 

l!i1 
~ ~ 
l!i1 l!i1 
l!i1 l!i1 

l!i! 131313§§91§1§13§§§9§91§§§1§1§!:i§§§§§§J§!iijliii§§l313§§§§§§1§13~1!i1 



PROGRAMAS lDllE lDliAGN0§1'llOO - . ··- -

e!ifl31~ !iilee!Oiile!Oih!Oih!Oiheeeeeee¡;ru;;Jeeeeeae§§eeeeé!Oih!Oih§ll!il 

l!i1 ' l!i1 
~ , r RAM Lavout ~ 
l!i1 11 tiame: Sample Board wora S1:e: 32 Bits 1 l!i1 
~ ¡1 Sample Board 1 Bank 0 on TopO· V Pari ty on Right? V ~ 

~ i l, 

1 

RAM Chips: Bank Size Bank Size Bank Size Bank Size l!ill!il 

l!i1 , ¡ Slot 1 0 2.561< 4 None 8 None 12 None ~ 
l!il .. ' 1 256K 5 Non e 9 Non e 13 Non e 
l!il ¡ . 2 None b None 10 None 14 None 

~ i 11 Slot 2 1 3 None 7 None 11 None 15 Nene l!il 

l!il ¡ 1 Ba;e? V Amount: b4i!K Start: íit: liií?000!il!ihl ~ 
l!i1 , j 1 51ot 3 1 E::tended? Y Amoun\: 394K Start: 1."'-'lffi'i I~!OOOO!Jh) ~ 
l!i\ 1 EXPAfolfied? N Amouni: Star\: 1 hl ~ 

~ ¡1 Slot 4 ~~ Total RAM on Board: 2. 0!101'1 ~ 
~ 1 l!i1 
~ 1 En ter a name to identi fy the board you are modi fyin9. ! ~ 

! i -"'"" "" . "' -"'"'' 1 i 
l!i1 : l!i1 
l!il . l!il 
lé~~~~~~~~~~~~~~~m~~~~~~~§~~~~ª~~~e~~~~~~~~º~ 

W:ªª e-::\ r:: \ .. i i .. ~r.··:.'.' S Gíee!Oiil!Oiil!Oiil!Oiile!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiile!Oiil!Oiil!Oiil!Oiil!Oiil!Oiil!Oiila§!Oiil!Oiil!~ 

~ ~ 
l!il rn 
~ rn 
l!i1 ~ 
~ ~ 
~ rn 
l!i1 ~ 
l!i1 ~ 
l!il rn 
l!il rn 
l!i1 ~ 
l!i1 m 
~~ rn 
l!il ~ 
l!il rn 
~¡ ~ 
l!il m 
l!il_el313§13131313 ~131313131313131313131313g e 913131313131313~13g ~~ 



Hat'd üisk FOI'flr:i!ter 

~ 

i 1 
l!i1 
l!i1 After a memory test, can be used to display a picture of the system's memory 

1! --~~~:::::.·:: ::::.~ ~~~ ~·::::.~:~~~ ..... -~.,., 111 

~ ~ 
~§~~~~~~~§~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



eliie'~ láláeeeeeeeeeeeeeeeeeeeeemeee¡;¡¡¡;¡¡¡;¡¡'ª''ª''ª''ª'l!il 
~ : . 1 
l!i1 · • ~ Locate RAI~ Chips l!i1 
l!i1 . . 1 l!i1 
~ \ J Sample óoard ~ 
~ ¡ Bank ~ 0 2 3 4 5 b 7 => P 256K ~ 

l!i1 8 9 10 11 12 13 14 15 => P 256K l!i1 

~ 1ó =)17 . 18 19 2f! =>21 22 23 => P 256K ~ 
l!i1 l!i1 
l!i1 24 25 26 27 28 29 30 31 => P 256K ~ 
~ : MORE : ~ 

lil!i!!!i1 

32 

:::KW:::: (Address 0~~~00h to ~09FFFFhl ~~!i1 
384K Extended (Address 0100000h to 015FFFFhl ~ 

l!i1 l!i1 
l!i1 l!i1 l§1 This is the memory layout for the motherboard. lfi1 

~ - View Board 1 F2 - Copy to Activi ty Loq 1 ESC - Cancel ~ 
1 : l!il~ 
l!i1 . 
l!i1 1 

~aeeeeeee~ee§eeeelá§eeeeeeeeeeeeeeeeeeeeeeeª~ 



l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i l!i i ~ 

\!i l!i l!i \!i \!i l!i \!1 l!i \!i \!i \!i l!i 





¡ .. ¡¡cfü•)jf!tro!auore~ Prmctpaies 
v Sistemas Mínimos 
1 

!Cilii 511~ 'ª''ª''ª''ª''ª''ª''ª''ª'ªª'ª'ª'ª''ª'ª'ª'ª'ª''ª''ª''ª'""'ª''ª' l#jl#j l#j¡;;jJ;;íJ;;íééél#i l!il 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ Generador de Reloj: 82284 - 82384- 8284 ~ 

~ Controlador de DMA: 8251- 8231 ~ 
~ Controlador de ~ 
~ Periféricos Progra.'llable: 8255 1§1 

~ Controlador de ~ 
~ Unidades de Disco: 82064 -82062 !il 
~ Controlador de Teclado: 8040- 8248 
~ Controlador de ~ 
1§1 Interrupciones Programable: 8259 
~ Controlador de Puerto Serie: 8250 ~ 
~ 
l!i1 Controlador Programable 
~ de'lnterval Timer:· 8253 ~ 

1 1 
~ . . 1 
~ª'ª''ª''ª''ª''ª'~'ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª''ª'g~ 
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1 e:.: 

....... 
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T:· 
li .::: 

li i 
i i 

l!il 

1 
l!il 
l!il 
l!il 
~-

= ~ l!il 

~ ~ 
'DI 

~ ~ 
!il 
!] 
!il 
!il 

!] 1 !il !il 
!il -!il 
!il !il 
!~es~e~~~~ª§~ªa~~~~ 

a§§§§§§§§§§§§§§§§§§§§§§§§§§§§Q§ "' ... - .... ·-····---- ··---------- . ---·-···--- !!!!! 

~ 1 l!il GNO 1 40 1 ... ~ ---vcc 
_..Al~ 

A 16 SJ 

D 

1 
m 
1 
!il 

m 
:m 
:m 
:m 

lfi' 
l!i 
lfi' 
l!ii 
l!il 
l!i 
l!i 
l!i 
l!i 

Pon N~m~ 

AOO AOl 
A8 111 ~ 

AtO 

A02 

(L_K 

GNO 

Alfi:SJ. A11 54 
Alll S!> 
A ¡g-s6 

sso 
flO 
!HA[h 
¡ 1 ~,-. 
•r11 R 
M.to 

lll SI 1 
(11( 

M'I.Mi 
SO. St. 52 
na ·e·¡ o_ M ·Gn 
OSO. OSI 
¡-QC!o. 
M•< M)( 
10 ,.,i 
·,¡.;,¡ ... 
o1 R 
IJII; 

iNIA 
IIOLI' 

tll0•' 
''(T '.N'· 

D 

' 
' 
' 1 
a 

>O 

'1 ,, 
'l ,. 
'5 ,, 
" ,, 
" >O 

80B6 
CPU 

o .. ~ .... ~~·•"'" 

A<Jd<e\~ 0dta Bus 
Ad•l•l'~'> Ho~ 

l4 

" 
" JO 

" " 21 

" " ,, 
" " 
" 

A¡hJ<I!'~ ~"ll"""'' •dentd•er 
Ao/<Joe~~ h¡tpuupl l!lli!hlo \IJius 

ArM"''~"\t,ltus 

S•·•'"' ,j.,lpul 

n .. ,,.. ''""'"' 
w~n sl.t:••;"''''""~' 
V..'a•l lur_ t"sl tonlrol 
lni~•II<PI, f()<NeSI 

N oro .ma~l ah te onte•<u[!! rtt<ttJ<'SI 
Sy~temll•:,~t 

Sy\tflm Cl<>c~ 
.;. GND lor. e ma .. rTmm 1\11-'1 

M11c11ine cwcte ~'''"' 
Local bu• prio11ty control 
if-sh,octoon ·Queue tl.llus 

Bus hold d:mtrol 

" V ce'""·' ""~'~'n'""' s~st"m 
M~rHOiy.or¡t·Q llt~I!H 

W"1•1'"'"'ll"' 
lldolol·~s¡L1H'h enilh•e 
!J, 1 t~ lf.•n~,.,,,.,.,Ce•v~ 

''··'·''"'"'''! 
"''~''"'l'l.d•i''"'"'led•r•• 
,,.,;,¡ 11111\l'"l' 

¡¡,~, ·" ~"'""''ld(lt 
.......... """¡,..,, 

LOo:. WA 
s2. to·M 

aso. ALE 

1 ~IIft 

Bod"I!CioOn~t_ 1"11818 

Outpul. '"SI&Ifl 
Outpul. trosete 

Ouu•ul. trostete 
Output. trosteta 
Output. 110~1111" 
Ú<Jiput. lfoUatt 
Input 
Input 

lflpUI 
Input 
Input 

. ln¡>ul 

Output, Mst&tt 
6od,.•ctioo•l 
Qulpul 

OÚtJ,uL tniUttt 

Qutput. trost&lfl 
Output. tri~tal& 
Oulttul 
(l"!¡IUI lrr$1&111 

o.,., ... ~. '"''''' 
o,tput.tristate 
Input 

Outp"t 

:·•. D.,.,,,,,,,.,, ~;~''""' S"t"d''· 

.~tll'i!-1) !'in• .. •;ltl S•¡:•ul ,, "'¡:lltlh'lll, 

essese~mses§~~g~eggg~g~eseee~ 

l!i' 
l!ii 
l!i' 
l!i 
l!i 

('".) 
,::J 
e:= 
co 
e:. 
co 
co 



··--~~§~~§§g§§§~§§§l 

!il 
!il 
!il 

¡!j 

:·""' 

1 lntluselion 

CBW 

g etc 

.!il CLO 
w 

1 CMC 
CM e tc,deUr 

1 CM e memfreg.d•ll 

m 
m 

CMe mem/oeg¡.memlreg2 

! CMPS 

CWD 
OAA 

i 
DAS 
DEC mem/reg 

DEC 16-brt reg 

~ 
mv mem/,.g 

~ 
! ESC meml•eg 

l!i HLT 
. 

~ ID IV memlreg 

~ 

l!i IMUL memlreg 

l!i 

~ 
~ '" "· o' 

~ '" "· pon 

i l3.!3!31:l 1:]§!3!3 • 

Ob]eet Code Bvtn Clock P•rlodt 

9B 1 2 -, 
" 1 2 

fC 1 2 

rA 1 2 

" 1 2 

0011\IOw 2~3 • 
" lj¡] 

I000001w 3. 4, 5 or "' • mod 111 <lm • mem: 10 +EA 
!OtSPI 
IOISP] 

" IUI 
0011\0d ... 2. J or 4 II!Q !O "ll 3 
mod "' <lm mem 10 reg. 9 +EA 

IO!SPI reg 10 mem· 9 + fA 
IDtSPI 

101001\w 1 " 9 + 22/uipehloon' 

99 1 5 
21 1 • 
" 1 • 

11t1111w 2, 3 01 4 rag: 3 
mod 001 r/m 

IDISPJ mem: 1~ +EA 
IDtSPJ 

0100\rrr 1 2 
11110\lw 2. 3 or 4 8-h•t l&g 

mod 1\0 r/m 80-90 
IDISP) 16-brl reg 
IDtSPI 144- 162 

8-brt mem: 
186- 961 +[A 
16-brl mem. 
1150- 11181 +EA 

11011··· 2. 3 or 4 mem.8+EA 
mod ... •'m reg: 2 

IDlSPI 
IOISPI 

" 1 2 

11110\\w 2. J or 4 8-hrt reg 
mud 111 •'m 101- 112 

IOISPI lli-bil fllij. 
IDISPJ 165- 184 

8-b;l mam 
!I07-118I+EA 
16-brl mam 
1171 -1901+ EA 

111 IOIIw 2. J or 4 8·b•l reg 
mod 101 r/m 80 - 9tl 

IDISPJ 16-hol ~~~ 
IOISP! 128 ·- 154 

B·h•l mam 
186- 10<11 • EA 
16-brl m .. m 
t1J4-l601+E4 

11101 10w 1 8 

11 10010w ' '0 

.!3~ggEEB§EEEE~WSSS 

l!i 
l!i 
l!i 
l!i 

0::") 

i:J 
e:: 
co 
e:. 
co 
co 



:·""" ....... 

1!1' 

i!l 
l!i 
l!i 
!!1 
l!i 

ln11ruction 

oNC m~tmlreg 

oNC 16-btl reg 

oNT 

INTO 

IRET 

JA dosp 
JNBE 

JAE d1sp 

JN8 

Ja d•sp 
JNAE 

JBE d•sp 
JNA 
JCXZ d•sp 

" dtsp 
JZ 
JG d1sp 
JNLE 
JGE dísp 
JNL 
JL dosp 
JNGE 
Jlf drsp 
JNG 

JMP '"'' 

JMP dosp 

JMP dt5p16 

JMP mom 

JMP memn11g 

JN[ dtSP 
JN2 
JNO dosp 

JNP d.sp 

JPO 

JNS d•~D 

JO d•sn 

• lmol•ert tvoe • ~ 

' ' 
Object Code 

! 1111111w 

i 
mod 000 r/m 

' !OISPJ 
: ID!SPJ 

' OIOOOm 

1100\100" 
11001101 

' 1 .. ,. 

CE 

Cf 

77 
dosp 

13 
d•sp 

12 
d•~P 

" d•sp 

" d•sp 

" · d•sp 
1F 

d•sp 
70 

d•SP 
7C 

dosp 
1E 

d•sp 

EA 

" • hh 

" ,. 
dosp 

" " 
' " mod 101 r/m 

[DISPJ 
[OISP] 

" mod 100 rrlm 
[DISP! 
[OISP] 

" d•sp 
11 

d•sp 

78 

disp 

" d•sp 

70 
d•sp 

.. -

By cea 

2 .. 3 or 4 

1 

1 

2 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

S 

2 

J 

21 3 or 4 

2:3014 

2 

2 

2 

2 

2 

Cloe~ Pttto4• 

fllll" 3 
mtm: 1 ~ t EA 

2 

52 
S1 

¡nltlrupt: 53 
no 1nterrupt. 4 ,. 
4/No Braoch 
161Branch 

41t-.lo Braoch 

161B•anch 

41No Branch 
a:B•anch 

4'No Br1nch 
16"B••nch 
6,No B•1och 
1 BIArlnch 
4.'No Br.,och 
161A,.neh 
4/No a .. nch 
!618••neh 
41No Brlfl(h 
16'B•~~nr;h 

4•No Bronch 
1618tlf1Ch 

· 4.Nu flranch 
Hil8r11n<:h 

" 

" 
" 

m,m plr 32 
24 • EA 

.'ftfl ptr 16 

" m~m plr 16 
18 t EA 

4/No Bran<h 
16•B•anch 
4:No Brand> 
11l'llranch 

4/No Br.,w;h 

16/B<Inch 

4'NO Br~tnch 
t6.Aranch 

4·No B<lr>eh 
16rD,.nch 

1 

l!i 
l!i 
l!i 
l!i 
l!i 

e: o 
e::. 
e: o 
e: o 



umammge§e§~m§ee§e§s; 

1!1 
i 

d 

pj 

... ·. :.: 
::..::: 

i
a§§e§§~~-~~~~-!í!i;!i!i~~~-J;;I-~t;j§§§~¡;;j§§e§"1 

tnuructlon Objeel Code Bvtu Clock Period1 IJ 
A.AA 37 1 4 

- a 2 M 

.!il 

1 

l!i 

l!i 
!J 

.· 
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82284 

CLOCK GENERATOR ANO READY INTERFACE 
FOR iAPX 286 PROCESSORS 

(82284-10, 82284-8, 82284-6) 

• Generales System Clock for iAPX 286 
Processors 

• Uses Crystal orTTL Signa! for Frequency 
So urce 

• Provides local READY and MULTIBUS®' 
READY Synchronization 

• Available in 18-lead Cerdip Package 
(See Packaging Spec, Order #231369) 

• Single +SV Power Supply 

• Generales Syslem Reset Output from 
Schmill Trigger Input 

• Available in EXPRESS 
- Standard Temperalure Range 
- Extended Temperature Range 

The 82284 is a clock generator/driver which provides c;lock signals for iAPX 286 processors and support campo· 
nents. lt also contains logic to supply ~ to the CPU from either asynchronous or synchronous sources and 
synchronous AESET from an asynchronous input with hysteresis. 

FfeS 

ARó YeN 
AADY 

SRóY-EN 
SRDY 

,, .. 

RESET 

[] 
SYNCHAONIZ!R 

"·f-~ ose 
MUX ,.. 

SYNCKRONIZER 

¡ 

] READY 
1 LOOIC 

1 
GEN~TOR 1 

Figure 1. 82284 Block Oiagram 

"MULTIBUS is a patentad bus of lntel. 

""" 

ARDY V ce 

SRDY ARDYEN 
cuc 

SR oYEN S1 
AEADY so 

EFI N.C. 
FIC PCLK 

X, RESET 
x, RES 

GND CLK 
i:ieADY 

•cuc 

Figure 2. 

82284 Pin Contiguration 
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1 
Wavelorms 

¡. 

1 

82284 

CLK as a Functlon of EFI (82284·6 only} 

CU< 

NOTE: The EFI mput LOW and HIGH ttmes as shown are r1!Qu1red te 
guarentee the CLK LOW and HIGH trmes s~own. 

RESET and READY Timlng as a Functlon of RES 
wlth Sl, SO, ARDY lo ARDYEN, ond SRDY • SR OYEN HiGH 

iR OY 

.iROYEN. 

REAOY 

NOTE 1: This is an asynchronous input. The setup and nol<:lttmes 
shown are reqUired to guarantee the response snown. 

NOTE 1: This IS an asynchronous H'lOut. Tl'l'!' setup anCI hold 11mes shown 
ere requlred~~9~!1''"..!!!~~esponn snow_o. __ _ 
NOTE 2: H SROY • SRDYEN or AAOY • AROYEN are aeuve belore 
end/Or dur~ng the lirSI bus cycle alter AESET. AEACV may not be 
deasserted unt1t aner me tathng edge ot ~2 o! r 5. 
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PCL< ........ 

NOTE 9". 

"'" "' OUTPUT 

OTHtA 
Oh'ICf 

""""" 

82284 

FtC Dn•e Poinll 

. '·'r-\ 
.•s_j \__ 

NOTE 11: 

cu: o..,. Meee . -·Potnl· 

.:1 
MJTE 10: 

uv 

NOTE 12: AC Setup, Hola and Oe!ay Time Measure-ment-General 

'" 'ce 

Q 

'"""'"' ~ t1oanm~ . > > 

AEAOY o._ 
~ .... outP'bo l 

·~r ·-r ~I 
":" -

NOTE 13· AC Test Loadong on Ouu:outs 
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8284A/8284A·1 

CLOCK GENERATOR ANO DRIVER FOR 
iAPX 86, 88 PROCESSORS 

• Generales lhe System Clock lor the 
iAPX 86, 88 Processors: 
5 M Hz, 8 MHz with 8284A 
10 MHz wllh 8284A-1 . 

• Uses a Crystal ora TTL Signal for 
Frequency Source 

• Provldes Local READY and MULTIBUS® 
READY Synchronizatlon 

• 18-Pin Package 

RES 

XI 

"' 
F{C 

EFI 

CSYNC 

RDY1 

iEN1 

ROY2 
e" 

AEN2 o o 

'" 
ASYNC 

-

_, 
SYNC 

8284AIB284A·1 Block Oiagram 

• Single + 5 V Power Supply 

• Generales Syslem Reset Output frorn 
Schmitt Trigger Input 

• Capable of Clock Synchronlzallon Wfllt 
Other 8284As 

. • Available in EXPRESS 
- Standard Temperatura Range: 
- Extended Temperatura Ranga 

D 

RESET 

ose 

PCLK 

CLK 

AEADY 

ROY1 

READY "" 
·~ 

8284A/8284A-1 Pll 
Configuratlon 

. "! 1 . ~ 

1 
.1 
' 1 
1 
:. 
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8237A/8237A-4/8237A-5 

HIGH PERFORMANCE 
PROGRAMMABLE DMA CONTROLLER 

• Enable/Disable Control of Individual 
DMA R~quests 

• Four lndependent DMA Channels 

• lndependent Autoinitlalization of all 
Channels 

• Memory·to·Memory Transfers 

• Memory Block lnltiallzatlon 

• Address lncrement or Decrement 

• High performance: Transfers up to 1.6M 
Bytes/Second with 5 M Hz 8237A·5 

• Dlrectly Expandable lo any Number of 
Channels 

• End of Process Input for Termlnating 
Transfers 

• Software DMA Requests 

• lildependent Polarlty Control for DREQ 
and DACK Signals 

• Avallable In EXPRESS 
- Standard Temperatura Ranga 

• Avallable In 40-Lead Cerdip and 
Plastic Packages 
{See Pacuging Spee. Order •231369) 

The 8237A Multimode Direct Memory Access (DMA) Controller is a peripheral interface clrcuit for microprocessor sys­
tems. lt is designed to improve system performance by allowing externa! devices to directly transfer information from 
the system memory. Memory·to-memory transfer capability is atso provided. The 8237A oUers a wide varlety of pro­
grammable control features to enhance data throughput and system optimization and to allow dynamtc reconfigura­
tion under program control. 

The 8237A ls designad to be u sed in conjunction with an extemal S.bit address register such as the 8262. lt contains 
tour independent channels and may be expanded to any number of channels by cascading additional controller chips. 

The three basic transfer modes allow programmability of the types of DMA service by the user. Each channel can be 
individually programmed to Autoinitialize to its original condition following an End of Process (EOP). 

Each channel has a tull 64K address and word count capability. 

The 6237A-4 and 6237A-5 are 4 MHZ and 5 MHz selected versions ot the standard 3 MHz 8237A respectively. 
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int:er 

Symbol \ Type 

V ce 1 
Vss 
CLK 1 

es i 

RESET i 

AEADY i 

HLDA 1 

OAEOO·OREQJ 1 

'080-087 110 

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

Table 1. Pln Oescriptlon 

Neme end Function Symbol Type N•me anO Funcllon 1 
Power: + 5 vott supply. 

Ground: Ground. 

Cloclt Input: Clock Input controla 

ory-to-memory operauona, o•ta i 
lrom the memory comes into thel 
8237A on the oata bus duflng the 
read-lrom-memory transfer. tn the 

lho interna! operat1ons ol ... 
8237.A. and its rate ol data trans. 

write-to-memory transfer, lhe data 
bus outputs place lhe oata mio !he 

fers. The input may be driven at up new memory locallon. 
lo 3 MHz for the standard 8237A 
ana up to 5 MHZ lor the 8237A·5. 

tOR 110 110 R .. d: 110 Read is a b•direc· 
tlonal active low !hree-state lme. In 1 

1 Chip Salooto Chip S""' " an "" 
t1ve tow rnput used 10 select tha 
B237.A. as an 110 dev1ce ourrng the 

lidie cycte. ThiG anows CPU com· 
mun1cat10n on the data bus. 

ttle Id le cycle, lt Js an Input control 
signat used by the CPU lo read the 
control registers. In the Active C)'• 
ele, it ts an output control a~gnal 
useo oy tl"le 8237A to access data 

' Reset: Reset is an acl!'le high in· 
Po! which ctears the Command, 

lrom a peripherat durtng a DMA 
Wrlle transler. 

Status, ReQuest and Temporary 
reg1sters. " atso ctears !he 

iOW 110 1/0 Wrlte: 110 Wrlte ls a bidirec-
tional acttVe low three-state Jine. In 

flrS!Itast fliplllop and sets the the ldle cycle, it is an inPut control 
Mask reg1ster. Following a Reset signa! usad by the CPU to load in-
!he device is in !he ldle cycle. lormallon lnto the 8237A. In the Ac· 

! Raady: Reaoy is an 1nput usecl to 
exteno !he memory reao ano write 
pulses lrom the 8237A lo accom· 
moda te slow memories or 110 per· 

tive cycle, lt is ah output control 
signal usad by the 8237A to load 
data to !he peripheral durmg • 
DMA Aead transler. 

ipheral dev•ces. Aeady must not EOP 110 End ot Procaaa: EnCI ol Process is 

make trans•tions Ounng its speci- an aclive tow Oidirectionat signal. 

lleo setuplhold 11me. tnlormatlon concernlng tne com-

Hold Acknowledge: Tne active 
J hign Nold Acknowledge lrom the 
í :CPU indicates that it has relin-

Qulshed control ol the system 
busses. 

1 DMA Requeat: The DMA AeQuest 
lmes are mdividual asyncnronous 

pletlon ol DMA aervicea ls avail· 
able at the biCiirectionat EOP pin. 
The 8237A allows an externa! arg· 
nal to termmate an acu~e DMA 
sarvice. This is accomplished by 
puUing the EOP Input tow with •n 
externa! EOP stgnat. The 8237A al-
so generales a putae when the ter· 

cnannel reouest inputs u sed by pe. minal count (TC) for any cnann~ 
ripheral circuits to oota•n DMA reacheC:. Thls generates an EOP 
service. In lixed Priority, OREOO ~al which is output throug~e 
hu ihe highest pnority and EOP Llne. The reception o! EOP. 
DREQJ has the lowest priority. A either interna! o• externa!, .... m 
reouest is generateo by activating cause the 8237 A to termínate the 
!he OREO fine of a cnanner. DACK' servlce, reset tne reauest, anCI, il 
will ack.nowledge the recognilion Autolnltialtze is enabled, to write 
ot OREO signaJ. Po1arity of OREQ the base registers to the curren! 
is programmabte. Reset lntializ:es registers of tnat channel. The muk 
these lines to active high. OREO - bit and TC bit in tne status ~~oord 

must oe ma•ntaineo untilthe corre- will be aet ~the currently act•ve 
j spondin¡;; DACK goes active. cnannel by EOP unless the channet 

i Oat• Bua: The Data Bus hnes -.,. 
j biCIHectional three-state signals 

1 oonnected to the sy,.em data""'· 
Tne outputs are enaoleCI in the Pro-
gram cond1tion ouring the 110 Read 
to output the contents of an Ad· 
dress registei', a Status register, 
the Temporary register ora Word 

ts programmed tor Autoinlt1a!ize. In 
that caae, !he mask bll remarns un.. 
cl"langed. 0\mn¡¡ memory·to-memory 
transtera, EOP will be output w~ 
the TC tor cnannet 1 occurs. EOP 
should be tied high with a puti·UP 

. resiaior lt lt ia not u sed to preven! 
erroneous end of process inputs. 

Count register to ll'le CPU. The out· ...... "0 Addr .. a: The tour leas! signifocant 
puts are disableCI and the inputs address lines ... bidlre::tional 
are read during an 110 Write cycle threé-state signals. In tl"le ldle CY· 

when the CPU is programming !he ele they are inputs and are useo by 
8237A control registers. During the CP'J to acdress the rE";•ster 
DMA cycles·lhe most significan! 8 ¡ 10 be ,loaCPC or read. In the Active 
bns o! the a:loress are output onto ! ' 1 cycle tl"ley are outouts anc prov•ae 

l
tne oata bus 10 be strobed 1nto an 1 
externa! tatcl"l by ~STB. In mem- l the tower 4. 0115 ot tl"le outout J 

c_ _____ ..l __ ..:...•o"c"c'c'c'o'_· -~·- ----' 
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8237 A/8237A:4/8237 A·S 

Table 1 Pln Oescriptlon (Continued) 

Symbol Type Neme and Functlon 

A4·A7 O ¡••••"" Tho lo" mo•~>;go;t;ooot 
address lines are three-state out· 
puts and prov•de 4 bits ol address. 

1 
These lines are enabled only dunng 
the DMA service. 

HRQ o Hold RaQue•t Thls ls the HÓid Re-
quest to the CPU and ls usea to re-
ouest control ol the system bus. 11 
tho corresponding mas k bit •• 
clear, the presence ol any valid 

1 
OREO causes 8237A to lssue ttle 
HAO. 

OACKO.OACK3 o DMA Acknowledge: DMA Ac· 
knowledge is usad to noUfy the ill--
dividua! peripherals when one has 
been granted a DMA cycle. The 
sense ol these lines is program· 
mable. Reset in1tializes them to ac· 
t•ve low. 

FUNCTIONAL DESCRIPTION 

The 8237A block diagram includes the major logic 
blocks and all ot the mternal 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 interna! memory in the form of 
registers. Figure 3 lists these registers by name and 
shows the size of each. A detailed description of the 
registers and their functions can be ·lound under 
Regis!er Description. - ... "="' 

Base Address AeliJisters 16 DltS • 
Base Word Count Aeo•ster~ 16 bits • 
Cvrrent Address Reg1sters 16 bill • 
Curren\ WOI"ll Count AeliJo.!lterto 16bill • 
TemDOrary Address A~tt.ter 16 D1!1 ' TemPOrary Woro Ccwnt Aegister t6Dit.!l ' StawS Aeg1ster e b1t1 ' Command ReliJister a Dits ' Temporary Re!ilister S bits ' Moae Re¡;¡isters 61)ilS • 
Masl< AeliJIIllf .&bits ' Aeauest Aegister lo DllS ' 

Figure 3. 8237A lntemal Reglstera 

The 6237A contains three basic blocks of controllogic. 
The Timing Control block generales interna! timing and 
externa! control signals tor the 6237 A. The Program 
Command Control block decodes the various com­
mands given to the 8237 A by the microprocessor prior 
to servicing a DMA Request. 1t also decodes the Mode 
Control word used to select !he type o! DMA during the 
servicing. The Priority Encoder block resolves priority 
contention between DMA channets requesting service 
simultaneously. 

The Timing Control block derives interna! timing from 
the clock input. In é:237A systems this input will usually 

Symbol Type Name and Functlon 

AEN o Addreu Enable: Addreu Enable 
enables the 6-bit la!ch containing 
the upper a aodress bits onlo the 
syst~m address buS. AEN can atso 
be used to Clisable other system bus 
drivers dunng DMA transle~. AEN 
il> acti~e HIGH. 

AOSTB o Addreu Strobe: The active high, 
AdOress Strobe is u sed to strobe the 
upper aooress Dyte into an external 
tatch. 

~ o Memory Read: · The Memory Read 
signal is an active tow three-state 
output u sed to access data !ro m the 
selected memory locahon during a 
DMA Read ora memory·tD-memory 
transler. 

MEMW 

1 

o Memory Wrlte: The Memory Write 
is an active low three-state output 

' 
used to write data to the selected 

1 

memory· location durmg a DMA. 
Write or a memory·IO·memory 
trans!er. 

be the o2 TTL clock from an 6224 or CLK from an 
6065AH or 8284A. FOt"8085AH·2 systems above 3.9 MHZ, 
the 8085 CLK(OUT) aoes not satisfy 8237A·5 clock LOW 
and HIGH time requirements. In this case, an externa! 
clock should be u sed to drive the 8237 A·S. 

. DMA Operation 

The 8237A is designed to ooerate in two majar cycles . 
These are catled Id le and Active cycles. Each device cy­
cle is made up of a number of states. The 8237A can 
assume seven separate states, each composed of one 
tuJI clock period. State 1 (51) is the inactive state. 1t ls 
enterad when the 8237A has no valid DMA requests 
pending. While in SI, the DMA controtler is inactive but 
may be in the Program Condition, being programmed by 
the processor. 5tate SO (50) is the first state of a DMA 
service. The 6237A has requested a hold buf the pro-· 
cessor has not yet returned an acknowledge. The 8237A 
may still be programmed until it receives HLDA. from the 
CPU. An acknowledge trom the CPU .will signa! that 
DMA transfers may begin. 51, 52, 53 and 54 are the 
working states of the DMA service. 11 more time ls 
needed to complete a transfer than is availab!e with nor· 
mal timing. wait states (SW} can be insened between 52 
or 53 and 54 by the use olthe Ready line·on the 8237A. 
Note that the data is translerred directly lrom the 1/0 
device to memory (orvice versa) with IOR and MEMW (or 
MEMA and IOW) being active at the same time. The data 
is not read into or driven out of the 6237A in IIO·to­
memory or memory·to-110 DMA translers. 

Memory·IO·memory transfers require a read·from anda 
write·to-memory to complete eacn transler. The states, 
which resemble the normal working states, use two 
digit numbers lor identilication. Eight states are re­
Qulred for a single transfer. The first four states (511, 
512. $13, 514) are used tor the read-lrom·memory half 
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8237 A/8237 A-4/8237 A-5 

and the Jast four states (521, 522,523, 524) for !he write· 
t.rmemory hall of the transler. 

tOL.E CYCLE 

WMn no channel ls requesting service, !he 8237A wl11 
enter the ldle cycle and pertorm "SI" states. tn this 
cycle the 8237A wlll sample the DREQ·IInes every clock 
cycle to determine il any channel is requesting a DMA 
service. The device wi11 al so sample CS. tooking lor. an 
attempt tly !he microprocessor to write or read the in ter· 
nal registers of the 8237A. When CS is tow and HLDA ls 
tow, the 8237A enters the Program Condition. The CPU 
can now establish, change or inspect the interna! definl· 
tion of the part by readmg from or writing to !he interna! 
registers. Aodress lines A0-A3 are inputs to the device 
a:H~ select which registers will be read or written. The 
íOR and IOW lines are u sed to select and time reads or 
;,vrites. Oue to the number and size o! the interna! regis­
ters. an infernal flip-llop is used te ·generate an addl­
tional bit ol address. This bit ls used to determine the 
upper or lower 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 arso reset this 
flip-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 IOW. The 
commands ao not make use of the data bus. lnstruc­
tions lncruoe Clear First/Last Flip-FLop and Master 
crear. 

ACTIVE CYCLE 

When the 8237A is in the ldle cycte anda non-masked 
channet requests a DMA service, the,device wlll output 
an HAO to the microprocessor and enter the Active CY· 
ele. tt is in this cycre that the DMA service wlll take 
place, in one of tour modes: 

Single Transfer Moda - In Single Transfer mode the 
device is programmed to make one transfer oniy. Thé 
word count will be decrementad and the address dec­
rementador incrementad tollowing each transfer. When 
the word count "rolls over'' from zero to FFFFH, a Ter­
minal Count (TC) will cause an Autoinitialize if the chan­
nel has been programmed to do so. 

OREO mus! be held active untll DACK becomes active In 
arder to tJe recognized. 11 OREO is held active through­
out the single transfer, HAO wlll go inactive and releasfl 
the bus to the system. lt will again go active and. upon 
receipt ol a new HLDA, another single transfer will be 
performed. in BOBOA, B085AH, 8088, or 8086 system this 
will ensure ene full machina cycle execution between 
DMA transfers. Details ol timing between the 8237A and 
other bus control protocols will depend upon the char­
acteristics of the microprocessor involved. 

Block Transfer Mode - In Block Transler mode lhe 
óevice is activated by-OREO to contlnue making trans­
ters Ouring the service until a TC, causad by word count 
going to FFFFH, oran external End el Process (EOP) is 
encountered. OREO need only be held active untll DACK 

b'3comes active. Again, an Autoinitiallzation wlll occur 
al the end of !he service 11 the channel ha_s been pro­
grammed for lt. 

Oemand Transler Mode- In Oemand Transfer mode the 
device is programmed to continue making translers 
until a TC or extemal EOP ls encountered or until OREO 
goes Inactiva. Thus transfers may conllnue until the 110 
device has exhausted its data capaclty. Alter the 110 
device has hada chance to catch 'up, the DMA service is 
re-established by means of a OREO. Ouring the time 
between services when the microprocessor is allowed 
to operate, the Intermedia te values ol address and word 
count are stored in the 8237A Current Address and CÚr­
rent Word Count registers. Only an EOP can cause an 
Autoinitialize at the erld of ttie service. EOP is generated 
either by TC or by an externa! signa!. 

Cascada Mode-This mode is u sed to cascada more !han ene 
8237 A together for simple system expansion. The HRO and 
HLDA signals from the additional8237 A are connected lo the 
OREO and DACK signats ola channel of the initia! 8237A. 
This allows the DMA requests of the additional device to 
propagate through the priority network circuitry el the preced· 
ing device. The prionty chain is preserved and the new device 
must wait ter its turn to acknowledge requests. Since the 
cascada channel o! the initiat 8237 A is used only tor prior­
itizing the- additional device. it does not outout any address 
or·control signals of its own. These could conflict with the 
outputs of the active channel in the added device. The 8237A 
will respond to OREO anc DACK but all other-outpuls except 
HRO will be disabled. The ready input is ignorad. 

Figure 4 shows two addltlonal devices cascaded lnto an 
inltlal device uslng two of the previous channels. This 
forms a two level DMA system. More 8237As could be 
added at the second levet by using the remaining chan­
nels of the firsl level: Addltlonal devices can arso be 
added by cascading into the channels of the second 
leve! devices, forming a third leve!. 

' 
~NO lfYU 
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tST l[V[L 
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Figure 4. Cascaded 8237AI 
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TRANSFER TYPES 

Each of the three act1ve transfer modes can pertorm three 
ditlerent types o! translers. These are Read, Write and Verify. 
Write trans!ers m ove data from and l/0 device lo !he memory 
by activating MEMW and iiTR. Read translers m ove data from 
memory loan 1/0 device by activating MEMA and IOW. Verify 
translers are pseudo transfcrs. The 8237A operates as in 
Read or Write transfers generating addresses. and responding 
to EOP, etc. However, !he memory and ttO control lines all 
remain inactive. The ready input is ignored in verity mode. 

Memory-to-Memory-To pertorm block moves of data from 
one memory address soace to another wilh a mínimum of 
program effort and time, !he 8237A includes a memory-to­
memory transiE~r leature. Programming a bit in !he Command 
register selects channels O to 1 lo operate as memory-to­
memory transter channels. The transfer is initiated by sening 
the software DREQ lar channel O. The 8237A reouests a DMA 
service in the normal manner. After HLDA is true, the device, 
using tour state transfers in Block Transfer mode, reads data 
from the memory. The channel O Curren! Address reg1ster is 
the so urce tor the address u sed and is decremented or incre­
mented in the normal manner. The data by1e read from the 
memory is stored in the 8237 A interna! Temoorary register. 
Channel1 then pertorms a four-state transter al the data from 
the Temoorary register lo memory using the address in itS 
Current Address register and incrementing or decrementing it 
in the normal manner. The channe11 curren! Word Count is 
decremented. When the word count of channet 1 goes to 
FFFFH. a TC is generated causing an EITP output terl'flinating 
the service. 

Channel O may be programmed to retain the same ad· 
dress for al! transfers. This allows a single word to be 
written to a block of memory. 

The 8237 A wlll respond to externa! EOP signals during 
memory-to-mernory transfers. Data comparators in 
block search schemes may use this input to termínate 
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- OACK outputs. 

Autoinrtialize-By programming a bit in the Mode register. a 
channel may be set up as an Áutoinitialize Channel. During 
Autoinitia1ize initialization. the origmal values of the Curren! 
Adoress and Curren! Word Counl registers are automatically 
restored from the Base Address and Base Word count register:. 
ol that cnannellollowing toP. The base registers are loaded 
simuttaneously with the current registers by the micropro­
cessor and remain unchanged throughout the DMA service. 
The mask bit is not altered Wflen the channel is in Autoinitializ.e. 
Following Autoinitializ.e the channel is ready. to pertorm 
another DMA serv1ce. without CPU intervention, as soon as a 
valiO OREO is detected. In arder to Autoninitialize both chan­
nels in a memory-to·memory transter. both word counts should 
be programmed identically. 11 interr1.1pted externa'ly, EOP 
pulses should be appliea in both bus cycles. 

Priority-The 8237 A has twO types of priority encoding avail­
able as software selectable options. The hrst is F1xed Priority 

which fixes the channels in priority arder based upon !he 
descending value ol their nu:nber. The channel with the lowest 
priority is 3 followed by 2. 1 and the highcst priority channet, 
O. Atter \he recognition of any one channe1 lar service, the 
other channels are prevented !ro m intenerring with that ser­
vice until it is compleled. 

The secano scheme is Rotating Priorlty. The tasi chan­
nel to gel service becomes \he lowest priority channel 
with the others rotating accordingly. 

lowest 

"' ..... ~ 2nd 
Serrice 

O 2 ..-ser~ ice \3-- servlc. 
1 -.- Hf'YICI \ 3 ..- requast O 

2 \0 , 

3 ' 2 

With Aotating Priority in a single chiP' DMA system, any 
device reouesting service is guaranteed .te be recog.. 
nized alter no more than three higher priority services 
have occurred. This prevents any one channet from 
monopoli:ing the system. 

Compressed Tlmlng - In arder to achieve even greater 
througnput where system characteristics permit, the 
8237A can compress the transler time to two clock 
cycles. From Figure 11 it can be seen that state 53 is 
u sed to _extend !he access time of !he read pulse. By 
removing state 53. the read pulse width is made eQual to 
the write pulse width and a transfer consists only of 
state 52 to cnange the address and state 54 to perform 
the readfwrite. 51 states witl sti11 occur when AB-A15 
need updating (see Address Generation). Timing for 
compressed transters is found in Figure 14. 

Addr8ss Generation - In arder to reduce pin count, the 
8237A multiplexes !he eight higher arder address bits 
on the data fines. State 51 is used to output the higher 
arder address bits to an externa! latch from which they 
may be placed on the address buS. The falling edge of 
Address S trabe (AD5TB) is u sed to load these bits from 
the data lines to the latch. Address Enable (AEN) is used 
to enable the bits onto the address bus through a three­
state enable. The !ower arder address biis are output by 
the 8237A directly. Unes AO-A7.should be connected to 
tne aadress bus. Figure 11 shows the time relationships 
between CLK. AEN, AD5TB, OBO-OB7 and AO-A7. 

During Block and Demand Transler mode services, 
which include mulliple translers, !he addresses gener· 
ated wiH be seauential. For many transfers !he data held 
in the externa! address latch witl remain the same. Thls 
data need only change when a carry or borrow from A7 
to AB lakes place in the normal seQuence ot addresses. 
To save time and speed transfers, the 8237A e)(ecutes 
51 states onty when updattng ot AB-Al5 in \he latch ls 
necessary. This means lar long services, 51 states and 
Address 5trobes may occur only once every 256 trans­
fers, a savings ot 255 clock cycles tor each 256 
transters. 
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REGISTER DESCRIPTION 

Curren! Address Reglater- Each channel has a 16-blt 
Curren! Address register. This register holds the vatue 
of tl'le address used durlng DMA transfers. The address 
is automatically incrementad or decrementad alter each 
transfer and !he lntermediate val u es ol the address are 
stored in the Current Address register during the trans­
fer. This register is written or read by the micro­
processor in successive S-bit bytes. lt may also be reini­
tialized by an Autoinitialize back to its original value. 
Autoinitialize takes place only after an EOP. 

Current Word Reglster- Each channet has a 16-bll Cur­
ren! Word Count register. This register determines the 
number of transfers to be performed. The actual number 
ot transters will be one more than the number pro­
grammed in the Curren! Word Count register (i.e., pro­
gramming a count of 100 will result in 101 transfers). The 
word count is decrementad after eacl'l transfer. The 
intermediate val u e of the word count is stored In the reg­
ister during the transfer. When the value in the register 
goes from zero to FFFFH, a TC will be generated. This 
register is toaded or read in successive B·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 val u e. Auto­
initialize can occur only when an EOP occurs. lf it is not 
Autoinitia1ized, this register will have a count of FFFFH 
atter TC. 

Base Address and Base Word Count Reglsters - Each · 
channel has a pair of Base Address and Base Word 
Count registers. These 16·bit registers store the original 
value of their associated curren! registers. Durlng Auto­
lnitialize these values are used to restare the current 
registers to their original values. The base registers are 
written simultaneously with their corresponding curren! 
register in B·bit bytes in the Program Condition by the 
microprocessor. These registers cannot be read by the 
microprocessor. 

Command Reglster - This S-bit register controls the 
operation of the 8237A. 1t is programmed by the micro­
processor in the Program Condition and is cleared by 
Aeset ora Master Clear instruction. The following tabte 
lists the tunction of the cornmand biis. See Figure 6 ·for 
address coding. ·· 

Moda Regia ter - Each channel has a &bit Mode regis· 
ter associated with it. When the register is being written 
to by the microprocessor in tl'le Program Condition, bits 
O and 1 determine which channel Mode register is to be 
written. · 

Request Reglster- The 8237A can respond to requests 
for DMA service which are initiated by software as well 
as by a OREO. Each channel has a request bit assocl­
ated with it in the 4-bit Aequest register. These are non­
maskable and subject to prioritization by the Priority 
En ceder networK. Each register bit is set or reset sepa· 

Command AGQister 
7 11 li 4 3 2 ' O .....,___Bit Numc. 

1 

Mode Reglster 
7 11 5 .. 3 

1 1 1 

y 

-j 
' 1 

1 
t 

' 1 

1 
l 

' 
1 

O Memory-to-memory Clluble 
Memory-to-mernOf)l enable 

O Channet O adOren hold dlut~te 
1 Channel o aoarua hola enatlte 
X lt tli! OzO 

O Connollar enablil 
t Conlroller dtseble 

O Normel tlming 
1 Compressed Umlng 
X 11 tlll0o:1 

O Fl•ed prionty 
ROiattng pnortty 

O Lata wrlle selection 
1 E•tanoao wnte aalec;tlon 
X 11 btt 3•1 

O OREO aanse active higi'l 
OREO aense act1w9 tow 

0 OACK aei'\M ective IOW 
OACK sena• aetiwe hlgh 

2 ' o ,...._BitNumbW 

-,-
~L{ 00 Chennet O aelect 

01 Channet 1 aetect 
10 Channel 2 aelacl 
11 Chenne! 3 Mleel 

1 
1 

' 
( 
1 

00 Venty tranalllf 
01 Wrlta tf"llnster 
10 Auo nanster 
11 lllegal 
XX 11 bits 6 and 7•11 

O Auto•nltiatization dlseble 
.1 Autolntllallzatlon enable 

O Address lnerernent salad 
AOCiriiS& decrement select 

00 Oemend mOCie 111Ject 
01 Single m0<1e seteel 
10 Block. mode setact 
1 1 Cascada m0<111 aeteet 

Request Register 

r'-r'''T'~~·.,..:•T•~2'-,-!'c,--ett Number 

Oon't Car. ~ 
•• 
" 

Selact channel O 
Selet: channet 1 
Select channet 2 
Select ch.annet 3 

L--~ O Reset reaue11 bll 
Set requesl bit 

ratety under software control or is cteared upon genera­
l ion of a TC Or exterr.al EoP. The entire register ls 
cleared by a Reset. To set or reset a bit, the software 
loads !he proper torm of the data word. See Figure S for 
register address coding. ln arder to make a software re­
quest, the channel must be in Block Mode. 
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Mas k Reglster- Each c.hannel has associated wilh ita 
mask bit which can bE: set to disable the incoming 
OREO. Each mas k bit is set when its associated channel 
produces an EOP lit he channel is not programmed tor 
Autoinitialize. Each bit of the 4-bil Mask register may 
al so be se\ or cleared st:parately under software control. 
The entire register is also set by a Aeset. This disables 
all DMA requests until a clear Mask register instruction 
a!lows them to occur. The instruction to separately set 
or clear !he mas k bits is similar in torm to that u sed with 
!he Request regís ter. See Figure 5 for mstruction ad· 
dressing. 

1 

r'--,-'~-=-r'-r''-r"',:,coc,- Bit Numbw 
1 

Don't Cere 1=-{~ 
" , 

Se!ect ch.annel O mask bit 
Setect cnannel 1 mask bit 
Seleet ehannel 2 mask bit 
Seleet ehannel 3 mnk b1t 

Clear lml$k tlil 
S.\ mask bit 

All tour bits ot the Mask register may ~lso be written 
with a single com:nand. 

r-r~'To'-r'=,~'-i''-.,-'-¡ o ~Bit Num_. 
1 j_J 1 l 
'-='=~;:;:::0,'-¡'T'-¡-' L-{ o

1 

Ciear channel O mask btl 
Don't Care Se\ channet O mask l)lt 

Reglatlr Opératlot.' 
Cs IOR 
-· 

Commano Write o ' "'"" Wrlte o ' 

Clear cnannel 1 mask bil 
Set c11annet 1 mask bit 

Clear cn.nnel 2 mask bit 
Set e11ann11 2 mask bit 

Cle&r channel 3 ma$1! bit 
Set enannel 3 mask bit 

Signa la 

IOW . , ., Al 

o ' o o 
o ' o ' 

.. 
o 
' ¡ l'l.I!Quest Write o ' o ' o o ' 

1 .... SetiAeset o ' o ' o , o 
Mas~ Wrtll " 

, o , , , 
' j Temo,,.ary .... o o , , , o ' Status "'"' o o , , o o o 

Figure 5. Deflnltion ot Register Codes 

Status Reglster - Thc Status register is available to' be 
read out ot the 8237A by the microprocessor.ll contains 
inlormation about the status of the devices at this point. 
This inlormalion includes which channels have reached 
a terminal count and wttich channels ha ve pending DMA 
reauests. Bits 0-3 are set every time a TC is reached by 
that channel oran extmnal EOP is applied. These bits 
are cleared upon Resf't anC on each Status Read. Bits 
4-7 are set wheneve1 their corresponding channel is 
reauestmg service. 

11 s " 3 2 1 t-altH""I:* 

1 1 1 1 1 

\1 L_· 
Cl\a."~:-4 : ""~ re.ctlecl TC 
e·~.,.,. · ~..u reachi'CI TC 
C., .. .,. ¡ ""' reacned TC 
Cl'\atll'll. ~ ru reacned TC 

Channt C re<¡~,~eSI 
:r.n"e • •&c::veat 
C1'1,i.,,... .. 2 '&llVISI 
Cr., ..... 3 'IQUIISI 

Tamporary Raglslar- i"'te Temporary register is used 
to hoto data during me::-.::yto·memory transfers. Fol· 
lowing \he completior-~ ~~ tne trans!ers, the las\ word 
moved can be read by :o;e· microprocessor in the Pro­
gram Condition. The ie;l",porary re;;ister always con­
tains the taSt byte tran~·e·~ed in the previous memory­
to-memory operalion, uniess cleared by a Aeset. 

Software Commands- T:"'o::s.e are addtttonal special software 
commands which can be ete·:uted in the Program Condition. 
They do not depend on a'i t s:>ecific M ;>attern on the data 
bus. The three software ':::"nmands are; 

Clear First!Last Flip-Fiop: This command is executed 
prior to writing or rea~1ng new aooress or word count 
intormation to the B2~7A. This initia1izes the llip-flop 
toa known state so tnat subsequent accesses to reg­
ister contents by the microprocessor will address 
upper and lower bytes in the corree\ sequence. 

Masrer Clear: This sohware instruction has the same 
effect as the hardware Reset. The Command. Status, 
Request, Temporary, and Interna! Firstllast Flip-Fiop 
registers are cleareo ano the Mask register is set. The 
8237 A wiH enter the tole cycle. 

Clear Mask Regisrer: This command clears tne mask 
bits of all tour channels, enabling. them to accept 
DMA requests. 

Figure 6 lists the address cedes lor the software com­
mands: 

2-SB 

··-A3 .1.2 Al A0 1~ )10w --
• 

1 • 

O \ R .. d Soo••• Aoooo-o., 

f O Wmo ~ ..... RogootO< 

e 1 1""~' 
1 O w"'" RoQ,..O! Aagoato• 

o 1 e ""'oe' 

~~· 
Cloo• 8 .. o P-to•l'lop•FIOO 

R-G ;_.,..,. Aogooo., 

.... , •• Clo•• 
•logal 

c ... , ., .. , llag••M• -· .. .,, 0 "" Maa• Rog.ota• &<!o 

Figure 6. Software Command Codea 
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Signe la 
ChanMI R"''llster ope,.Uon tnt•nuol Fllp-Fiop es IOR IOW u A2 ., AO 

o &se •na Curren! Aooress Wrlte o 1 o o o o o o 
o 1 o o o o o 1 

Cummt Address """ o o 1 o o o o o 
o o 1 o o o o 1 

a.,, ena Curren\ Word Count Wnte o 1 o o o o 1 o 
o 1 o o o o 1 1 

Curren\ Wortl Count Aeed o o 1 o o o 1 o 
o o 1 o o o 1 1 

1 &se •nd Curren\ Aaaress Wntl o 1 o o o 1 o o 
o 1 o o o 1 o 1 

Curren! Aaoress "'"' o o 1 o o 1 o o 
o o 1 o o 1 o 1 

Base e na Curren! Woro Count Wnle o 1 o o o 1 1 o 
o 1 o o o 1 1 1 

Current Woró Count Ruo o o 1 o o 1 1 o 
o o 1 o o 1 1 1 

2 6ne ilnd Cur~enl AdOren Wfl\e o 1 o o 1 o o o 
o 1 o o 1 o o 1 

Curren\ Address .... o o 1 o 1 o o o 
o o 1 o 1 o o 1 

Bl.se illld Curten! Word Count Wrlte o 1 o o 1 o 1 o 
o 1 o o 1 o 1 1 

Current Wortl Count ... o o o 1 o 1 o 1 o 
o o 1 o 1 o 1 1 

3 Sue and curren! Aaareu Wr118 o 1 o o 1 1 o o 
o 1 o o 1 1 o 1 

Curren! Ac:toreu .... o o 1 o 1 1 o o 
o o 1 o 1 1 o 1 

Base and Curren! Word Count Wrlte o 1 o o 1 1 1 o 
o 1 o o 1 1 1 1 

Curren\ Word Count .... o o 1 o 1 1 1 o 
o o 1 o 1 1 1 1 

Figure 7. Word Count and Address Reglster Comri1and Codee 

PROGRAMMING 

The 8237A will accept programming from the host proc­
essor any time that HLOA is inactive; this is true even if 
HAO is active. The responsibi1ity ot the host is to assure 
that programming and HLDA are mutually exclusive. 
Note that a problem can occur if a DMA request occurs, 
on an unmaskeo channel wnile the 8237 A is being pro­
grammeo. For instance. the C?U may be starting to 
reprogram the two byte AdOress register of channel 1 
when channel 1 receives a DMA request. lf the 8237A is 
enabled (bit 2 in the command register is 0) and channel 
1 is unmasked. a DMA service wilt occur alter onty one 
byte of the Address register has been reprogrammed. 
This can be avoided by disabling the controller (setting 
bit 2 in the command register) or masking the channel 
befare programming any otner registers. Once the pro­
gramming is complete, the controHer can be enab!ed/un· 
rnasked. 

After power-up it is suggestec that all interna! !ocations, 
especially the Mode registers, be loaded with sorne 
valid value. This shouiO be done even if soma channels 
are unused. 

2·59 
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APPL1CATION INFORMATION 

Figure 8 shows a convenient method lor conliguring a 
DMA system wlth the 8237A controller and an SOSOAI 
8085AH microprocessor system. The multimode DMA 
controller issues a HAO to the processor whenever 
there is at least one val id DMA rec¡uest !ro m a perlpheral 
device. When the processor replies with a HLDA signal, 
the 8237 A takes control of the address bus. the data bus 
and the control bus.}he-address 1or the lirst transfer 

operation comes out in two bytes - the least slgnlli­
cant 8 bits on the e!ght address outputs and the most 
significan! 8 bits on the data bus. The contents of the 
data bus are then latched into the 8282 8-bil latch to 
complete the full 16 bils of the address bus. The 8282 is 
a high speed, 8-bit, three-state tatch in a 20-pin package. 
Alter the initial transfer takes place, the latch is updated 
onty alter a carry or borrow is generated in the leas! sig­
nifican! address byte. Four DMA channets are provided 
when one 8237A is used. 

,t,OD"ES$ BU$ "O·Ail } 

AG-,t,1! 

BUS EN 

MUlA H\.OA 

HO\.D "'o ... 
CLOCK 

AESET 

;rn;il\ 

"""' 
'"" 
'"" 

0110-0117 
--:; ~-

. ),. 

r 

. . 

... e-- ... 

- ¡,. 1 

"" .r.g.,t,J ,.~_,., " AOSTI 

,,,. 

i á • ; ~ E ~ ~ 
u 

o e ,. • • 

T l' t. 

SYSTEIII DAT"' IIUS 

Figure 8. 8237A Syst•m Interface 
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ABSOLUTE MAXIMUM RATINGS* 

· Ambient Temperatura under Bias ...••.... O"C to TO"C 
Storage Temperatura ............ :- 65"C lo + 150"C 
Voltage on any Pin with 

Respect to Ground . . . . . ......... - 0.5to 7V 
Power Oissipation .......... , . , ............ 1.5 Watt 

'NOTICE: Stresses above those listed unáer '"Absotute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and lunctional opera­
tren of the device at rtlese oren y other canditions abo ve 
tl1ose indicated in the operational sections o/ this specifi· 
cation is not implted. Exposure to absolute maximum 
reting conditions for extended periods may affect device 
reliabi/ity. 

D C CHARACTERISTICS (1, = O'C lo 70'C V ce·= S OV -so, GND = OVI -
Symbol 1 Parameter M in. 1 Typ.lll Max. Unit Test Conditions 

VOH 1 Output High Voltage 2.4 V IOH = -200 1JA 

3.3 V loH = -l 00 1JA ~HAO Only} 

VoL ' Output LOW Voltage .40 V loL = 2.0mA (data Bus. EOP~ 
loL = 3.2mA (other outputs} 
loL = 2.5mA (ADSlB) {Note 8) 

v," Input HIGH Voltage 2.0 Vcc .... _0.5 V (Note 8) 

V" llnput LOW Voltage -O.S 0.8 V 

lu llnput Load Curren! :::10 ,A OV < VtN !"'V ce 

IL() 1 Output Leakage Curren! -10 ,A 0.45V < V0ur < Vcc 

lec 1 VccSupply Curren! 110 130 mA r,.,- •25°C 

130 ISO m A T,~,- ooc 
Co Output Capacitance 4 8 pF 

e, Input Capacitance 8 1S pF te= 1.0 MHz, lnputs = OV 

C,o 110 Capacitance 10 18 pF 

NOTES: 
1, Typrcal vatues are ror r,.. • ZS"C. nommal suppty voaage ano nomrnal orocen•ng parame1er11. 

2. tnpu1trmrng parameters assume transitron rrmes ro ~O ns orlen. Wavelorm musuremenl pornts !or bO!h rnput and output srgnals are 2.0V lor HIGH 
anll 0.8V tor LOW. unress oll'rer•••• noted. 

J Outout toadrng rs 1 TTL 911e plus t~F c:atJ,Icrtance. unten othetWl$e notlld 

4. Tl're ne1 tOw or MEMW Pulae wrdth tor normal •frtt wrll OP TCY-100 ns anr:: ror e.tenoeo *"'e wrll ce 2TCY-t00 ns_ The ne! 1'0'R or MEMA puiM 
••CIIrllor normal reaCI wrll ce 2TCY-50 ns a na lor comprened reaa wrll t1e TCY-50 1'11 

5 TOO os soecrtoed tor two drflerent outout HIGH ltlr't'IS TOO! '' measured at 2 OV TOQ2r¡ measured at 3 3V The v111ue tor TD02 usumes an 
,..,ernal 3 3P<O oull-up resrstor connected lrom HAO lo Vcc 

6 OREO shoura oe hera acnve untrl OACI( !S rtturned. 

7. O~ EO and OACI< srgnals m1y oe actr~e hrgh or tctr~e lo..- Trmrng aoagrams assume 1~ actrvehrgn mode. 

6 The values ol V0 l ano v,,.. have oeen chenged from the_t98~ 5t~-ecrtrcarron ro auvw more Clesrgn marg•n 

g Successrvt rear:l andlor wrrte ooe•atrons ov !he e• terna! orocessorto program er e•amr~ \he controlle• mus! Oe tim-ea te ano .. llll@ast600 ns to• :r.e 
8237 A. ar 1entSOO ns lortflt 13237A·41 tndllletsl •oo nslor the823i A-5.11 reCO•trr Irme oetween act••• rear:l or """'' purses Tl'le u me recovery trme rs 
neeaed Ottwten an active reao or ""''''pulse lolloweCI by a DMA transler 

10 E5P rs 1n ooen collecter output. Thos oarameter assumes \he eresence el a 2.2K oullup 10 Vcc-

11 "•n 5 •s an rnou! 1~11 snould alwavs De 111 a logre nrgn leve!. An ll'lternal oull·uo t6rstor wrll estaDirsn a IQ9rC tugh when the orn rs ten lloatrng 1111 
rec:Jmmf'noeaho•e-.er. lhat orn 5 0t t•ed to V ce· 

12_ Outou• LOa!:lrng en thl' Oata Bus rs I:•L Gate otus tOOpF caoacrtance. 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

,_, 2.0 > TUT'<tiNTS< ... 0.1 0.1 

A C I[~T•'<G r"<PUTS ""l O<l>l" .. A" :0 •Y ~01'1 A LOG•C ' """O·~\' OQf> 
"lÚ'CI( ,' ~'"-''"'' MlASURfO,Il"l~ •RE M•OI: •T ,OY F0!; A lOGIC 1 
""D l' 8v <:)O< ~ lOGIC U ,....,., 2r 
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A.C. CHAflACTERISTICS-DMA (MASTER) MODE (T,=o·c to wc. 
V ce= +5V:5%, GND=OV) 

1 
Parameter 1 

' "1 HIGH lrom CLK LOW IS' :..e.ay Time 1 
' tJ L01N lrom CLK HIGH :S. .. ~;,a)· Time 1 
1 lA Acttve to Float Oelay t•:>'"' C:..r< HIGH 1 ,, 
¡-1\D orWAITE Floatlrorr C~"' ~IGH : 
11 Active 'to Float Oetay Ir:>- :_-: HIGH 1 
1 IR lrom R'EAO HIGH Hot: ---.t ! 
H lrom ADSTB LOW Hol:;:- -"' ! 

1 lR trom WRITE HIGH Ho•: 7·-~ 
' 

1\~K Valía from CLK LCM :A! l.: T,me (Note 7) 

; i_P HIGH lrom CLK HIGH De-·!: • -~ i~<ote 10) 

'1r LOW trom CLK HIGH Du. ---= 
ItA Stable lrom CLK HIG• 

8 to AOSTB LOW Setup:. "'"'t 

lock Higl'l Time (lranSitlo-s"' ::, ns) 

~~e k LOW Time (Transl!lo-s< ·:; ns) 

LK Cycle lime 
TD..:'L 
~· 

LK HIGH te READ or WR -:;_';M¡ Delay (Note 4) i 
....... \ ¡¡ 

~-- ., 
EAD HIGH from CLK HtG~ !Sol-, DelayT1me 
lote4) 

TD..:'TW i\ 'lliTE HIGH lrom CLK H13.~ :SJ,, DelayTime 

TD-~1 

T~:? 

" ~ole 4) 

1!:1.0Valid lrom CLK HIG!- Á'l/T1me (Note 5) 

1 TFS .. r 
~' {lp LOW lrom CLK LOW &e:,;;; T1me 

~-
! TF·HB . 
~­

-
t)P Pulse Widlh 

UR Float 10 Active Deta! :·:~- C:..K HIGH l TF~: . ii 

1 TF"'-JB 

-
EAD or WRJTE Active lro- :_o: HIGH 

¡ Th5 ; 
.---· 
1 TI:'~ 

TI~$ 

i TCJH 
----·· 

'R-Fioat te Active Oelay •·:- :;_K HIGH 

ILDAValid to CLK HIGh S!:-: ~,me 

>l)ut Data lrom MEMA Hr:, .. .,:11~ T1me 

>pul Data to MEMA HIG- ~:~: Ttme 

lutput Data from MEMW ~~:...., r1old T1me 

1utput Data Vahd te MEt>n. ··uGH 

'!lEO to CLK LOW (51. SJ, ~:,__.:;¡Time (Note 7) 

"1 K to READY LO'N Hol: 7:'T"•e 

f:AOY to CLK LOW Set_,: Tome 

n_sre HIGH lrom CLK r-~t:>- De:ayTime 

~~-~TB LO'N 1rom CLK 1'113-: :OtlayTime 

i 
1 

1 

1 

1 

1 

i 
1 

i 

' 
i 

i 
i 
1 

1 

1 

i 

B237A 1 

Mln. TMn.j 
1 300 1 

1 200 
1 150 1 

i 150 1 

! 250 1 

TCY-100 í i 
40 ! 1 

TCY-50 1 ! 
! 250 1 

: 250 1 

1 250 1 

! 250 1 

100 .¡ 1 

120 1 

\SO 1 

320 1 

1 270 

1 
' ! 270 

1 
1 200 

1 \60 

i 250 

60 T 
300 1 

' 250 ' 
1 200 

l 300 

100 1 

o 1 

250 1 

20 1 

200 ' ' 
o 1 

20 i 
100 1 

200 
1 140 
' 
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8237 A-4 1 8237A·5 

M In. Max.l M In. 1 Mar:. 

mi 1 200 

150 i ! 130 

120 1 1 90 

120 1 1 \20 

190 1 1 170 

TCY-100 1 TCY-100 1 

40 ' 30 1 1 

TCY-SO ' TCY-SO \ 

1 220 1 1 170 

190 1 170 

190 170 

190 170 

100 1 1(\0 

100 1 90 1 

\10 1 .. 1 

250 1 200 1 

200 1 ! 190 

210 1 1 190 

\SO 130 

1 120 1 ! 120 

190 1 í 120 

45 
' 

40 1 

225 i 220 1 

190 1 1 170 

1 150 1 1 150 

1 225 i ! 200 

75 ! ! 75 1 

o 1 i o 1 
190 i 170 1 

20 1 10 ! 
125 ! 125 ' ' 

o i o 1 

! 20 i 1 20 i 
60 1 1 "' 1 

1 150 1 i 130 

1 \10 ¡ i 90 

Unlt 

"' 
"' 
•• 
•• 
"' 
"' 
•• 
"' 
"' 
"' 
"' •• 
•• 
•• 
"' 
"' •• 

"' 
"' 
"' •• 
•• 
•• 
"' •• 
"' 
"' •• 
•• 
"' 

1 •• 
1 "' 
1 "' 

"' 
"' 
"' 
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A.C. CHARACTERISTICS-PERIPHERAL (SLAVE) MODE ri A = o•c lo 70"C. V ce = s.ov os•;,, 
GNO • 011) 

Symbol Para meter B237A 8237A-4 8237A-5 "Unlt 
M In. Max. M In. Max. 1 M In. Max. 

TAR ADA Val id or CS LO'.\' toREAD LOW 50 50 50 "' 
TAW AORVar1d to WAITE HIGH Setup Time 200 1 \SO 130 "' 
TCW CS LOW lo WRITE HIGH Setup T1me 200 1 150 130 "' 
TOW Q¡¡ta Val id lO WRLTE HIGH Setup Time 200 1 150 1 130 1 "' 
TRA ADA or CS Hold lrom REAb HIGH o 1 o 1 o 1 "' 
TACE Data Access Ira m REAO LOW (Note 12) 200 1 200 1 1<0 "' 
TROF 1 08 Float De la y trom READ HIGH 20 100 20 100 1 o 70 1 "' ' 
TASTO Power Suppl}' HIGH to RESET LOW Setup Time 500 1 500 1 500 1 "' 
TRSTS AESET to First IOWR 2TCY 1 2TCY i 2TCY 1 "' 
TRSTW RESET Pulse Widlh 300 1 300 1 300 "' 
TRW 1 REAOWidth 300 ¡ 2SO 1 200 : "' 
TWA ADA lrom WRITE HI_GH Hold Time 1 20 1 20 i 20 ! "' 
TWC CS H!GH trom WRITE HIGH Hold Time 1 20 1 20 \ 20 ' "' ' TWO Data from WRITE HIGH Hold Time 1 30 30 ; 30 1 "' 
TWWS WrileWidth 1 200 1 200 1 160 1 '!~ 

WAVEFORMS 

1 SLAVE MODE WRITE TIMING ,_ 
.ow l.t .. 

----; ¡-l'Wc 
1 !NOTE 11 

"""' .Ji 1 '""' - !-l'W• ... 
.,_., INPUT llilLID f . 

1 

=i -l'WD 
·~ • 

DBCI-017 I"PUTVALID 

1 

Figure 9. Slave Mode Wrtte 

1 

SLAVE MODE READ TIMING .. ~ 
.,,_., .. ADDAESS IIIUST IIE VALID 

_,.,=1 ~ ~ ... 
t ,.. 

L~~~~---l "" 
TRDE 

t 1 DllC·DI7 DATA OUT \IAUD -~ Figure 10. Slave MC?<i• Read 
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WAVEFORMS (Contlnued) 

DMA TRANSFER TIMING 

1 1 ' 1 ' 1 
1 ' 1 i 1 -1·~1-

, . - '[HOTEl) 

' 1 \\\\\\\\\\\ 
. 1: . 1 i 1 i __ , ii! 

-~ --~r "··-,..,:~.+-~--'-: ___;__;___;-_ ___;__,i:-+-1 -i--+-1 ____,__,' "1 ñl ""~ 
··~ ____ LZZtl ·-L .. ~,. 11 1 11 i \\sssssss\\\ 

:.~~ 
... ,. ·----=----~---.../ 

2-64 

.-•=-o 

V A u,, .. 



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

WAVEFORMS (Continued) 

MEMORY-TO-MEMORY TRANSFER TIMING 

'" "' "' '" • 
1 ' 1 1 1 : ' 1 ' 1 

TSTl¡____.,1 -1 )---TSn TSTL-
1 -ll _1 ¡-nnl 

i·hll 111!,,.1 1 
AOSTI : /,l ! * ~ 

---,-"-.. _.-'_,, _u'-, -,.-"-' --'---,-.. -_.:.1 -·~ . L ~-,-+T~-"' _____ _j_;,_ __ 

Í . j ¡ ¡ 1 !1 1 Í ¡ ( TAfAS 1 ~~ 

----'

1--'(< AODAESS VALlO ~ ~DOIIESS VALlO ~ }--

,TAI'Dii--¡ ¡'-"":':=-,------+-~.J 

,..,,_. '1 ~~~~~~~ ~~~}',_ A8·A1S IN ' ' A8·A15 : OUT 

'.1 ' 1 11 1 1' 
TFac---. ~roe~-; roclur----J ~l....-~¡rFADI · roov! 

1 

\! --""' 1 no"-¡ , ¡ -c-1--;.-_ -i_, ¡Too.:._ 

----'--!/¡( \ , nosy 1 ¡ Í i L'"e 

AO-A7 

010-017 

, ... U· <------1, 

"""' __ _,_1 -.:,(!~~-------+---+-----

1 1 

"': -\-~--J-lfl,_~_k_z_z_o __ \_~~-.,~-ID+-L-x-o-~zzo .• 

REAOY TIMING 

t 1 • '1 1 

Figure 12. Memory-to-Memory Transfer 

Figure 13. Ready 
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WAVEFORMS (Contlnued) 

COMPRESSEO TRANSFER TIMING 

" 

TA,Siol-- u.s ... ---

•o-.111 -~----..;.~X'""" __ ,._,_ .. __ .JX~--:-·-·_"_'_ 
IOCtll T0Cl 

TDCL-.---~ : ---tocu 

.~-- TDCTlll 

-.-: -'~": 
TJIS-:,-

,--III.H 

TJIS~ ·-! 

"' ¡¡;; V ,. ... L 1 • 
E:n tEI>W ¡-·----! 1 

¡¡;;------~\~~ ;~o~ 

Figure 14. Compressed Transfer 

RESET TIMING 

)---,------"'"--------1 rr------ .. nw -----¡ 

""' _____ _J¡,------_...., 

IOJIORIOW 

Figure 15. Reaet 
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! 
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8257/8257-5 
PROGRAMMABLE DMA CONTROLLER 

MCS-85"' Compatible 8257·5 a Single + 5V Supply 

4-Channel DMA Controller • Auto Load Mode 

Priority DMA Request Logic • Available In EXPRESS 

Channel lnhibit Loglc 
- Standard Temperatura Range 

Terminal Count and Modulo 128 • Available in 40-Lead Cerdip and 
Plastic Package. 

Outputs 
(See Packaging Spec, Order 1111231369) 

Single TTL Clock 

1 

' 

i 
1 

i 
! 

The lntet· 8257 is a 4-channel direct memory access (DMA) controller. 11 is specifically designed to simplily tha' 
transter o! data at high speeds lor the lntet• microcomputer systems. tts pnmary lunctton is to genera te, upon a 
peripheral request. a sequential memory address wh1c1'1 will atlow the peripheralto·read or write data directty toor 
from memory. Acquisition of the system bus in accomplished v1a the CPU's hold function. The 8257 has priority tooic: 
mal resolves the peripherals requests and issues a composite hold reQuest to the CPU. 11 maintains the DMA cycte' 
count tor each channet and outputs a control signa! ~o notily 11'\e penpherat lhat the programmed number ot DMA 
cycles is complete. Other output control signals simplity sectored data transfers. The 8257 represents a signilicant · 
savings in componen! count for OMA·based microcomputer systems and greally simphfies the tratister ol data &1' 
h•gh s¡.¡eed between peripherals and memories. 

c,c,\ • 

..-o.-­·"'0>0--, .. __ 
•,--
•, 
•,--., 

0~0. 

Figure 1. Block Diagram Figure 2. Pln Conflguratlon 
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FUNCTIONAL DESCRIPTION 

General 
~t 625i is a programmable. Oirect Memory Acess {Dr-,.1A) 
;._ice which. when coupled wtth a single 8-btt latch 
..,.0\·,des a complete four·channel DMA control!erfo_r use in 
;.,1e1r m1crocornputer systems. Alter being intttal_tz~d by 
s.=~are. tne 8257 can transfer a block of data. contammg up 
t:: ~5.384 b~es. between memory and a penpneral device 
Or?Ctly. withou! lurther interventton required of the CPU. 
:.JD~n recewtng a DMA transfer request lrom an enabled 
per:;:meral. :r.e 6257: 

t. Acou"es control ot the system bus. 

2. t..cknowtedges that reQuestmg peripheral which is 
connecteo te the hignest prionty channeL 

3 Outputs the leas\ significant eight bits of the memory 
a.=oress onto system address !mes A<rA1. outputs the 
most significan! eight bits of the memory address to the 
&-bit !atch via the data bus (the outputs o1 the tatch 
sMuld dnve address lines A,.-A,~. a~d 

c. Generates the appropriate memory and 1/0 read/ 
wr1te control siqnals that cause the peripherat to 
rece1ve or depo;it a data byte directly lrom orto tne 
aooressec: location in memory·. 

Tl'le 8257 witt retain control ol the system bus and repeat 
,.,e trans~er see~uence. as long as a peripheral maintains 1ts 
J~A reQues~ Tnus. the 8257 can transler a block of data 
t~·t.on-. a n1gn sJ)eed penoneral (e.g .. a sector ot data ona 
ttoppy 01sk) in a single "bursf". When tne specilied 
numoer of data bytes nave been transterred. the 8257 
act•vates 1ts Terminal Count (TC) output. informtng the 
CCIU that the operation is complete. 

ir~e 8257 olfers three dillerent modes of operation: 
1 ~ 1 DMA reao. which causes data to be translerred lrom 
,.,emory to a penpheral: (2) DMA wnte. which causes 
oa:a to be transterred trom a penpheral to memory: 
ar:c: 13) DMA verity, which does not actually 1nvotve the 
transter o! elata. When an 8257 channet is in tne DMA venty 
mooe. 11 wllt respond the same as described lor transter 
ooeratoons. e)(cept that no memory or liD readlwrite 
tontrr;ot s1gr:ats w1ll be generated, thus preventmg the 
:·a:'lster ol o ata. Tne 8257. however. w11t gaiR con1ro1 ol the 
svs!em bus and will acknowledge the pertpnerars DMA 
•eaues: tor eac11 DMA cycle. The periphera! can use tnese 
lc•nowledge S1gna1s lo enable an interna! access ol each 
byte ot·a elata bloc~ in order to ell.ecute sorne verihcat10n 
oroceelure. such as tne accumulation ol a CRC (Cyclic 
~eoune1ancy Cede) checkword. For example. a block ol 
DMA ven! y cyc!es might follow a block o! DMA read cycles 
1memory to oenpheral) 10 attow the peripheral to 'o'erily its 
newly accu~red elata. 

2·79 

Block Olagram Oeseriptlon 

1. DMA Channels 

The 8257 pro.vides tour separate DMA channels (!abeled 
CH-0 to CH-3). Each channel includes two sixteen-bit 
registers: (1) a DMA address register. and (2) a termi­
nal count register. 8oth registers must be initialized 
be! ore a channel is enabled. Tne DMA address register is 
loaeled with the aeloress of the lirst memory location to be 
accessed. The vatue loaded into the low-order 14-bits o! 
the terminal count regrster specilies the number ol DMA 
cycles mrnus one belore !he Terminal Count (TC) outp'ut 
is activated. For 1nstance. a terminal count ol O woutd 
cause the TC output to be active rn the hrst DMA cycle tor 
that channeJ. In general, it N= the number ol desired DMA 
cycles. load the val u e N-1 into the tow-order 14-bits o' the 
termmal count register_ The most significan! two bits ol the 
terminal count reg1ster specily the type ol DMA operallon 
lar that channel. 

Figure 3. 8257 Block Diagram Showing DMA 
Channels 

. ' 

,,. 
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8259A/8259A-2/8259A-8 

PROGRAMMABLE INTERRUPT CONTROLLER 

0 JAPX 86, IAPX 88 Compatible 

0 MCS-80', MCS-85' Compatible 

0 Eight-Level Priorlty Controller 

0 E•pandable lo 64 Levels 

0 Programmable lnterrupt Modas 

• Individual Request Mask Capabillty. 

• Single + SV Supply (No Clocks) 

• 28-Pin Dual-ln·Line Package 

• Available in EXPRESS 
- Standard Temperatura Ranga 
- Extended Temperatura Ranga 

T~ tntel' S259A Programmable lnterrupt Controller handles up lo eight vectored priority interrupts for !he CPU. 1t is 
~as:aelatlJe tor up lo 64 vectored prionty interrupts without additional circuitry. lt is packaged in a 28-pin OIP, uses 
Nt.IOS tecMology and reQuires a single + 5V supply. C1rcuitry is static, reQuiring no ctock input. 

Tru~ 6259A is designed to minimize the software and real time overhead in handling mutti-level priority interrupts. 1t has 
~eral moCles. permitting optimization tora variety of system reQuirements. • 

T~ 8259A 15 fully upward compatible with the lntel~ 8259. Software originally wntten for the 8259 will operate the 
S:59A m al: 8259 eQuivalent modes (MCS·BOIBS, Non·Bulfered, Edqe Triqqered). 

•• - ., .. 0 
.,a,Tt 
.O.:. oc ··-

'"' 
l 

~n CO .. IOIOl lOGIC 

n r--'-----.--.---' ' 

:n 1 

1 

! 
1 

1 

1 ¡ 

.• 
Si~VtC! 

"' :ISIIl 

UMll> ~
' 
'--------' 

1 . 

~~> .. lflllroAlaUS 

Figure 1. Block Dlagram 

" V« 
;¡;¡ .. 
;¡¡¡ ¡""ij"i'¡'" 

" '"' .. , o, ... .. , " '"' o, ... 
"' o, '"' o, '"' o, '"' o, '"' 

CASO tNT • 

CA$ 1 Y.:V. 
0.0 CAS 2 

Figure 2. Pin Configuratlon 
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La creciente evolución de las microcomputadoras hace 
que la necesidad de monitores de video de buena cali­
dad haya experimentado también un crecimiento signi­
ficativo. Teniendo esto en cuenta, presentamos en este 
artículo un proyecto de Philips específico para este 
área, con todos los consejos de montaje y ajustes. 

E l prototipo del monitor de 
video de alta resolución. 

probado por nosotros. funcionó 
en perfectas condiciones. Alerta­
mos. sin embargo. que este mon­
taje sólo está indicado para los 
técnicos experimentados en el 
tema del video. 

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

Los circuitos de alta tensión 
poseen un comportamiento típico 
de funcionamiento. y exigen con­
ceptos prácticos para la solución 
de sus problemas. 

SI bien por un lado considera­
mos que es un proyecto muy 
atractivo y satisfactorio para los 
que se dedican a este tema. cree­

. mas oportuno hacer esta aclara­
ción para evitar trastornos a los 
lectores que no tengan la nece­
saria expertencia en el área. 
Recomendamos a todos. por otra 
parte. la lectura del artículo. que 
es muy didáctico. 

El monitor de video puede con­
siderarse el periférico de mayor 
Importancia en una microcom­
putadora. y muchas veces se le 
confunde como parte integrante 
de la misma. Vamos entonces. 
antes de presentar su circuito. a 

definir rápidamente sus caracte­
rislicas de funcionamiento. 

Toda información a ser inter­
cambiada entre el usuario y la 
micro debe estar dispuesta en la 
forma "inteligible"porel hombre. 
ya sea en forma de caracteres. 
simbo los o figuras (gráficos). Para 
satisfacer esta condición las se­
ñales digitales generadas por la 
microcomputadora son adapta­
das para estimular determina­
dos periféricos ·que trasladan· es­
ta información al hombre. en 
formas que él reconozca. Las im­
pnisoras y las terminales de video 
constituyen ejemplos típicos. En 
el caso de las impresoras. la in­
formación digital. creada espe­
cialmente para esta finalidad. se 
aplica a una cabeza de agujas que. 
disparan sobre u na cinta con 
tinta imprimiendo en el papel las 
letras. símbolos y dibujos. 

En los terminales de video. se 

Proyecro: Philips Components 
Texro: /ng. David M. Risnik 

desarrolla un proceso bastante 
semejante. pero con la ventaja de 
que no existen piezas mecánicas 
móviles (sujetas a desgaste) ni 
cintas con tinta. n1 papel. Todo el 
proceso de impresión es elec­
trónico: el papel es sustituido 
por la pantalla de un cinescopio. 
y el elemento "tinta·. por la luz 
emitida res u !tan te de la colisión 
entre el haz electrónico y la capa 
de fósforo que reviste interna­
mente la cara plana de la panta­
lla (figura 1). 

Los caracteres o gráficos crea­
dos digitalmente por la micro­
computadora son transformados 
en una forma de señal (señal de 
video). que va a "modular· el haz 
electrónico en constante barrido 
nor la pantalla del clnescopio. in­
formando cuales son los puntos 
que deben ser iluminados (en­
cendidos) o no. 

¡Pero muchos de ustedes es-

JU. 



taran preguntando· si este no es 
e:xactan1ente el proceSo ejecutado 
por la telc,·isión1 Si. claro que si. 
con al~u nas diferencias que tie­
nen como fin u na mejor eficien­
Cia. \reamas cué.1les son estas pe­
queñas diferencias. 

Las señales de video provistas 
por la computadora poseen ca­
racterísticas esencialmente digi­
tales. o sea son solamente dos ni­
veles para determinar el brillo de 
la pantalla: ' 

- CERO {apagado = ausencia 
de brillo) 

- UNO {encendido = brillo 
máximo) 

En oposición a las señales a na­
lógicas 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 "resolución". Vea que. 
a pesar de que una imagen de 
televisión nos parece continua. 
está en realidad constituida por 
una secuencia de puntos. unos 
aliado de otros. en la formación 
de una linea de video la imagen 
es formada por la sucesión de li­
neas de video. Cuanto mayor sea 
el número de puntos que forman 
una línea de video, tanto mayor 
será la "resolución" de esta ima­
gen. o sea. la misma se vuelve 
más nítida. 

En televisión. la resolución. o 

.. , 

- NIY[L DE ILANCO 

--- NIVEL DE tiLAHCO 

SINC.__.,/ 

TONO$ DE 
GAIS 

- NIVEl. DE I\IEGAO 

(A) -'Señal de video dlg1tal 
(8)- Señal de video analógico 

número de puntos de una línea 
de video. sufre limitaciones por el 
propio sistema de transmisión 
de esas imagenes {transmisión 
por radio frecuencia o RF). que 
limita la máxirn:J. frecuencia de 
video que se puede transmitir. 
dentro del sistema definido para 
un canal de tele\isión {figura 3). 

¡En las microcomputadoras. 
esta limitación deja de existir. 
con lo que se pueden lograr de­
finiciones bastante mayores! Una 
primera ventaja derivada de este 
hecho. es que podemos colocar 
en una linea de video un número 
mayor de caracteres (típico= 80 
caracteres o mas). 

Una microcomputadora puede 
incluir una etapa moduladora de 
RF en su salida de video para 
permitir que esta señal alimente 
la entrada de antena de un re­
ceptor de 1V convencional. y así 
operar como un terminal de video. 
naturalmente que con restrtc-

• ciones. En primer lugar. deri­
vado solamente del proceso de 
esta modulación. agregamos a la 
señal de video una buena dosis 
innecesaria de m ido. Otro factor 
perjudicial en estos casos son los 
problemas dertvados del proceso 
de sintonía de la señal, que pue­
den muchas veces perturbar y 
desestabilizar la imagen (interfe­
rencias por choques de señales). 
Y por último. la limitada resolu­
ción del receptor de 1V. mas el 
tratamiento analógico (etapa de 
salida de video) de una señal di­
gital (de la microcomputadora). 
contribuyen a volver la imagen 
"nebulosa·. con. poca definición 
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tanto para el te.-..:to como para los 
graiicos {figura 4). 

Por todos estos factores. el uso 
de un monitor de video. diseñado 
especialmente para el tratamien­
to de ser1ales digitales. es Indis­
cutiblemente ventajoso para to­
dos los sistemas de microcom­
puÜ!doras. 

Requisitos de un monitor 
de alta resolución 

¡Si intentamos reproducir una 
señal de audio de alta fidelidad 
(HI-FI) en un equipo de audio de 
bajos recursos. es evidente que 
no obtendremos una reproduc­
ción de alta fidelidad' Un sistema 
de audio de alta fidelidad debe 
ser constituido por amplificado­
res de buena calidad (respuesta 
en frecuencia) y "también" por 
cajas acústicas de buen desem-
peño.· . 

Algo analogo exige el video. La 
señal de video de alta resolución 
proporcionada por la microcom­
putadora, solamente sera repro­
ducida a la perfección en un equi­
po de alta resolución. que inclu­
ya circuitos de buena calidad 
(respuesta en frecuencia y "tam­
bién" cinescopio con capacidad 
para reproducciones de alta reso­
lución). 

Resaltamos por lo tanto que 
todos los integrantes de un sis­
tema de alta resolución deben 
tener calificaciones compatibles 
de calidad. 

IR~CORAIOO OIAI!CTOI 
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El cinescopio 
Cn elemento de mucha i.!npor­

tancia en d sistema de reproduc­
ción de video es sin duda alguna 
el "cinescopio" o tubo de rayos 
catódicos. ya que tiene la respon­
sabilidad final de dar una buena 
imagen. Esta responsabilidad es 
todavia mayor cuando eXigimos 
una resolución por encima del 
tém1ino medio aceptado en tel­
e\;sión. Vanws a analizar enton­
ces cua.les son los pre-requisitos 
para obtener una buena resolu­
ción en la pantalla del cinescopio. 

Como ya mencionamos. una i­
magen se forma mediante .el agn¡­
pamiento de puntos en secuen­
cia. A cada uno de estos puntos 
podemos llamarlo un "elemento 
de iinagen •. Por consiguiente. sa­
bemos que cuanto mayor sea el 
número de elementos de imagen. 
mayor será la resolución de esta 
tmagen. 

En el trazado de una linea de 
video. los diversos elementos de 
imagen son yustapuestos uno a 
continuación del otro. Por de­
ducción lógica. es fácil percibir 
que para una misma dtmensión 
del cinescoio (ancho de la panta­
lla). cuanto 'más elementos de 
imagen quisiéramos colocar. tan­
to menores deberán ser los mis­
mos. 

El tamaño de un elemento de 
tmagen es definido por el contor­
no de la emisión de luz que se 
forma en la posición de la coli­

. sión del haz electrónico con la 
· pantalla. Este contorno puede 
ser considerado aproximada­
mente como un pequeño circulo. 
El tamaño de. este círculo va a 
estar en proporción directa con 
el grosor del haz al chocar con la 
pantalla. Cuanto mayor fuera el 
grosor. mayor será el circulo. 
mayor será el elemento de tmagen 
y por lo tanto se podrá dtsttngutr 
un menor número de elementos 
de tmagen en una linea de video. 
En esta condición. si intentamos 
colocar un número mayor de 
puntos. los mismos Inevitable-

mente se superpondrán unos con 
otros. ¡produciendo no más pun..: 
los definidos. sino borrones' Ahí 
está la causa de la baja resolu­
ción (figura 5). 

El control del grosor del haz 
electrónico al incidir sobre la pan­
talla del cinescopio está bajo la 
super.isión de la llamada "lente 
electrónica· en el cañón del cines­
copio. Esta lente es responsable 
por el enfoque del haz sobre la 
superficie de la pantalla. muy se­
mejante al enfoque de un haz de 
luz sobre una pared. 

Cuanto mayor sea este enfoque 
mas concentrado sera el haz de 
electrones al chocar con la pan­
talla. y por lo tanto menor será el 
"punto" impreso. 

Las lentes electrónicas en el 
interior del cañón del cinescopto 
están formadas por campos elec­
trostáticos en una configuración 
tal que obligan a.los electrones a 
converger al interior del haz. La 
correctafocalización del haz sobre 
la pantalla es obtenida por el 
ajuste de la tensión de alimen­
tación de la rejilla de enfoque 
del cinescopio. 

Los cinescopios de alta resolu­
ción poseen la configuración de 
esta lente electrónica de un modo 
especialmente diseñado. y exi­
gen tensiones de polarización (de 
foco) bastante mayores (fig. 6). 

Enfoque uniforme 
Muy bien. obtenido un buen 

enfoque del haz electrónico sobre 
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la pantalla. ¿nuestro monitor de 
video de alta resolución ya está 
delineado ... ? ¡Desgraciadamente 
todavía no! Falta solucionar un 
problemlta relativo al enfoque: 
su uniformidad. 

n ·; 
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En virtud de la escasa curva-. 
tura de la pantalla. y de la pe­
queña distancia entre el centro 
de de flexión (posición del yugo) y 

·la pantalla. el haz recorre ·una 
distancia diferente en función de 
su posición 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 stgn1ficattva 
en los cinescoptos modernos. de 
gran ángulo de abertura. (110 
grados) (figura 7). 

Los que trabajan con fotografia 
saben que el correcto enfoque de 
un objeto a 2 metros es diferente 
del correcto enfoque de otro obje­
to a 5 metros. El mismo problema 
se puede trasladar al cinescopio: 

oz>D1 
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para alimentar los demás ele­
mentos del cinescopio y la etapa 
de salida vertical (=25V). 

Montaje 
El circuito del monitor de video 

está compuesto por· dos módu­
los: la placa prtncipal y la plaqueta 

CATOOO DEL CUI[SCOI"IO 

Y lOCO I.,."T 
' AL E ""''oo• 

de cinescopio. La fuente de ali­
mentación. con excepción del 
transformador de fuerza. se 
sitúa en la propia placa base. Los 
diseños de estas dos placas apare­
cen en la figura 10. 

El montaje de la placa prtn· 
cipal es sin duda lo que requiere 

0[ 01 

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

Inicie el montaje por los com­
ponentes menores (más livianos). 
redoblando su atención cuando 
sean del tipo "polarizado" como 
por ejemplo capacitares elec· 

\ 



trolítlcos, diodos y transistores. 
Observe la indicación de su pola­
ridad en la placa y asegúrese qu" 
está correcta antes de soldarlo. 

Recuerde también colocar todos 
los jumpers necesarios. 

Estos jumpers deben ser trozos 
de alambre 22 AWG (diámetro en 
mm 0.6438) rigido o flexible. 

Si usted fuera a operar con 
equipos de 525/2 líneas la fre­
cuencia horizontal deberá ser de 
15,75 kHz. 

Seleccione el jumper apropia­
do (diodo 05 alimentando el ptn 
4 del Fly-Back). La otra posición 
(diodo D5 alimentando el pin 5 
del Fly-Back) permite la opera­
ción con frecuencia horizontal de 
20kHz. 

Para facilitar la prueba de esta 
placa principal, es conveniente 

( ·-, .. 
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subdividirla en dos etapas bási­
cas: la de baja tensión y la de alta 
tensión (etapa de salida horizon­
tal). 

Montaje de la 
primera etapa 

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

el transformador de salida 
horizontal (T3) (lly-back) 

1

,. .. 
- el transistor de salida horl- .i'_·_ 

zontal (Q4) .·' 
- el CI-2 (salida verilea!) :~ 
. la bobina de lincaridad · ~5 

_"·,:~ 



el transitar 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. el manejo de la placa 
sin ellos se vuelve mas fácil. y al 
mismo tiempo evita culquier tipo 
de accidente (el núcleo del flv­
back y de la bobina de linearidad 
no deben sufrir impactos mecáni­
cos. a riesgo de partirse). 

El disipador de aluminio (figu­
ra 1 1). soporte térmico de Q4 
(salida horizontal). Cl-2 (salida 
vertical). y Cl-3 (regulador de la 
fuente). también pueden dejarse 
de lado en esta primera etapa. a 
menos que usted opte por usar la 
propia fuente de alimentación del 
circuito en la prueba. Recomen­
damos el uso de una fuente regu­
lada e.xtema. con ajuste progre­
sivo de tensión (6 a 12V). Los 
transformadores T1 (drive) y T2 
(foco dinámico) no. entraran en 
funcionamiento en e·sta primera 
etapa. pero pueden montarse en 
la placa. Atención a la numera~ 
ción de los pins de estos transfor­
madores; evite colocarlos inver­
tidos (primario y secundario). 

Primera prueba 
de funcionamiento 

Con la placa principal monta­
da (a excepción de los compo­
nentes descritos más arriba). 
inspeccione lentamente el con­
junto. en busca de irregularida­
des: controle la posición de los 
componentes. la polaridad de los 
diodos y capacitares electrolíti­
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 operación 
del oscilador horizOntal (CI-1). y 
para ello. no hay necesidad de 
colocar ni la plaqueta del cines-

copio ni el yugo de deflexión, ni el 
TRC. 

Coloque la placa montada y 
revisada en el banco de trabajo y 
alimente la con una fuente aw<il­
iar de 12V. Es converüente apli­
car la tensión de alimentación en 
modo creciente, monitorizando 
con un osciloscopio la salida de 
señal por el pin 11. La figura 12 
muestra la forma de onda que 
deberá estar presente allí. Cual­
quier irregularidad. vuelva a ins­
peccionar la placa. de~conectan­
do la fuente de alimentación. De­
be ser considerado normal un 
pequeño calentamiento de este 
circuito integrado (CI-1). 

La resistencia R9. de 820 !l. ali­
menta el pin 16 proporcionando 
la corriente mínima para la par­
tida del oscilador (stan). La resis­
tencia Rl2 alimenta el pin 12 con 
pulsos horizontales (retroalimenta­
ción) para efecto de control de 
la frecuencia (sincronismo). Es 
conveniente levantarlo en esta 
primera etapa de prueba. para 
evitar que bloquee el arranque. 
una vez que la etapa de salida es­
ta inoperante. No es común que 
aparezcan problemas en esta 
prueba inicial. No es necesario 
inyectar ninguna señal de en­
trada. 

Estando todo en orden. veri­
fique también el ajuste de la fre­
cuencia horizontal R14, girándolo 
para un lado y el otro, observan­
do en el osciloscopio la variación 
de la frecuencia de la señal de sa­
lida. manténgalo en la posición 
en que obtenga la frecuencia 
horizontal correcta de 15, 75kHz 
(periodo de 63¡ts). Mas tarde se 

H: llpl 

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 
forma de ·u· se acoplaran el tran­
sistor de salida horizontal (con 
mica de aislamiento). el regulador 
de la fuente de 12V y el CI de 
salida vertical. Solamente el tran- · 
sistor de salida horizOntal exige 
aislar de su colector con la tierra 
del disipador. 

Realice ahora el montaje de la 
placa del cinescopio. La disposi­
ción de las terminales de los tran­
sistores esta esbozada en la figu­
ra 13. Atención al soldar el soque1 
del cinescopio en la plaqueta. 
En él exiSte un pin vacío (sln 
agujero) que sirVe de guía al en­
chufarlo en los ptns del cines­
copio. Verifique su posición \¡Jara 
que coincida con las conexiones 
a los elementos del tubo. Una 
buena referencia son los pins dr 
filamento (3/ 4). Para localizar!~ 
en el tubo. puede usar un ohnú· 
metro y verificar la baja resis 
tencia entre ellos. 
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La~ conc_ú,Jnc:~ entre la pla­
ca dc:l (incscopio y la placa 
base debcni.n ser de una exten­
sión suficiente para que concuer­
den con la disposición mecar.io::a 
final. Estas conexiones son: la 
rejilla do foco lpin .7). la rejilla au­
xiliar G2 lpin 6). la rojilla de con­
trol G 1 o de brillo (pin 51. el cáto­
do (pin 21. la tierra (pin 41. fila­
mento y+ l2V (pin 31 y finalmente 
la alimentación para el transis­
tor de salida de video +57V en .la 
placa. La tierra de la placa 
del cinescopio deberá también 
ser conectada a la tierra de !cines­
copio (aquadac). como muestra 
la figura 14. 

Las conexiones del yugo tam­
bién deberán hacerse: bobinas 
deflectoras hortzontales (dos a­
lambres) y bobinas deflectoras 
verticales (dos alambres}. Observe 
por la figura 15 la disposición de 
los terminales del yugo. En estas 
conexiones. mantenga también 
una extensión suficiente confor­
me se explicó anteriormente. 

Por fin. la conexión del trans­
formador de alimentación: la en­
trada alternada del secundario 
de 18V del transformador va a 
alimentar la placa principal. don­
de será rectificada y flltrada. 
yendo a alimentar el regulador 
de 12V. 

Prueba final 
En esta etapa de prueba final. 

todos los circuitos del monitor 
deberán entrar en funciona­
miento. y por lo tanto, como se 

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 
una fuente de alimentación 
ajustable para dar principio a los 
trabajos finales. 

Siempre recomendamos que 
preferentemente se use una fu en· 
te de alimentación externa ( 12Vx 
lA) 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 conexión influirá sobre 
estas etapas. Revise con cuidado 
las cone.xiones de las bobinas ho­
Iizontales (Ha y Hb) y verticales 
(Va y Vb) al circuito . .En caso de 
duda. con ·un ohmetro puede 
fácilmente localizar las bobinas 
de deflexión vertical pues las mis­
mas presentarán una resistencia 
bastante superior (del orden de 
12 ohm) comparada· a la de las 
bobinas deflectoras horizontales. 
El bobinado de la deflexión verti­

. cal se hace sobre el núcleo de 
ferrita del yugo, pues este bobi­
nado exige una inductancia alta, 
para hacer carga a los 50Hz ó 
60Hz de la deflexión vertical. Ja­
mas conecte el circuito sin que la 
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conexión del yugo esté hecha. 
b) U se un osciloscopio con 

entrada para hasta 400Y. 
La lectura· de los pul~os 
holizontales creados en el colec­
tor del transistor de salida hori­
zontal puede alcanzar de 250 a 
300V de pico. Para efectuar esta 
lectura el osciloscopio debe per­
mitir la entrada de tensiones de 
este orden. 

e) El chupón del cinescopio 
conduce la "muy alta tensión" 
necesaria al anodo para que el 
haz de electrones sea atraído ha­
cia la pantalla. Sin esta MAT, 
aunque el resto del circuito esté 
funcionando, no habrá brillo en 
la pantalla,. En ningún caso pro­
ceda a la lectura de esta MAT 
(del orden de 13kV] ya sea con 
voltfmetro o con osciloscopio. 

d) Mucho cuidado al manipu­
lar el cinescopio. Su parte más 
delicada y frágil es el "cuello". 
Jamás cargue el clnescopio sola­
mente por este "cuello". Sostén­
galo siempre por la cara exterior 
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de la pantalla. 
e) E! ar.odo del cinescopio (cara 

interna que reviste el tubo). forma 
un capacitar con la faz externa 
de grafito. Asegúrese de que este 
cap;tcitor este descargado duran­
te la manipulación del cinesco­
pio. Puede producirse su descar­
ga por un corto resistivo { !Ok) 
entre el ánodo y el grafito o tierra 
del tubo. Evite cortes desa!!ra­
dables y accidentes inesperados. 

f) El comportamiento del ci­
nescopio es muy semejante ai·de 
una de las ""viejas" válvulas. 

El brillo de la pantalla es el re­
sultado del pasaje del haz de 
electrones entre el cátodo (emi­
sor) y el ánodo (receptor). Por lo 
tanto. son condiciones esencia- . 
les para tener el brillo de la pan­
talla: filamento caliente, tensión 
de aceleración en el ánodo (MAT). 
polarización adecuada en los 
demás elementos como el cátodo. 
rejilla ·de control. rejilla auxiliar 
y rejilla de foco. · 

g) Como las fuentes atL'<iliares 
son generadas por los secunda­
rios del"lly-back" cualquier con­
sumo de estas fuentes que este 
por encima de lo normal (por e­
jemplo. cortocircuitos) se refleja­
rá como dificultad de desempeño 

· del transistor de salida horizon­
tal. pues es el quien provee toda 
la energía de este sistema. La 
etapa vertical es alimentada por 
la tensión de +25V generada en el 
pin 5 dellly-back. Si por ejemplo 
el Cl-2 estuviera con un consu­
mo exagerado o en corto. el drena­
je de corriente de esta fuente 
auxiliar bloqueara la salida hori­
zontal. 

h) Si ocurriera algún tipo de 
problema en la etapa horizontal, 
es normal que las tensiones 
aLL'<iliares no se presenten en sus 
valores correctos. Parlo tanto, en 
estos casos. procure solucionar 
el problema principal. y no tome 
como referencia estas tensiones 
auxiliares. que volverán a lo nor-

mal en cuanto se resuelva la ano­
malía. 

Ajustes del monitor 
Son necesarios los siguientes 

ajustes. despues que el aparato 
esté funcionando normalmente: 

• Frecuencia horizontal: de­
termina la frecuencia libre del 
osciladorhorizontalquedebeser 
igual o muy cercana a la frecuen­
cia de uso~ 
Sin ninguna sei\al aplicada a la 
entrada de video. ajuste por R14 
la frecuencia de 15. 75kHz en la 
señal de salida del pin 11 de CI-
1. Conecte una señal de video y 
verifique la correcta sincronia 
de la imagen en la pantalla. 
Si fuera necesario. se pueden 
hacer pequeños retoques cori la 
imagen en la pantalla. 

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

( ·•. ~ 1 Jo 
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Este circwito proporciona una 
señal de salida cuya frecuencia 
depende de la intensidad de la luz 
que incide en un elemento sensible, 
en este caso un LDA. 

La iorma de la onda obtenida '-' 
puede ser en diente de sierra, como 
pulsos bien agudos, según el elec­
trodo del transistor de donde parta. 
En el emisor del transistor unijun: 
tura tenemos una forma de onda 
diente de sierra.y en la base de B 1 
tenemos pulsos agudos de buena 
intensidad. 

El circuito es un oscilador de 
relajación donde la constante de 

~~S? ... o_y.J~~i 

CONVERSOR l 
LUZ/FRECUENCIA tiempo RC es variable. ya que R ~ 

representa la resistencia del LCR, $ 
que es función de la luz incidente. < 

En la figura se ve el circuito ~~ 
simple qu8 puede alimentarse con l 

.---~....----<Q'•• ''" tensiones entre 6 y 12V. 
La banda de frecuencias par" el 

circuito está entre ·1OOHz y 5kHz l 
pero puede modificarse cambi- l 
ar1do Ct. Valores mayores dismi­
nuyen las frecuencias de la b~nd'l. j 

El transistor u ni juntura acon- l 
sejado es el 2N26~6 aunque j' 
pueden probarse cquivabnte~. 

Una aplicación posible dc sst<:> 
circuito está en el desarrollo de un 
fotómetro digital. 



1jación vertical. 
• Altura vertical: ajusta la "ga-

03ncia del camino vertical de 
la señal de deflexión. y por con­
siguiente. la altura de la imagen 
en la pantalla. Su ajuste puede 
realizarse con una imagen que 
nene todo el contorno de la pan­
talla (por ejemplo un patrón 
blanco). Actúe sobre el trimpot 
hasta conseguir la altura desea­
da. En monitores de computa­
dora. se recomienda una altura 
"de 3/4 de la pantalla. o la prefe­
rencia del usuario. 

• Control de brillo: el trimpot 
R24 ajusta la tensión de polari-

zación Jc la rejilla de control del 
cinescopio. y por lo tanto deter­
mina el punto cte corte para el 
pasaje del haz de electrones. El " 
ajuste del brillo debe permitir 
que solamente sean visibles las 
letras o puntos gráficos de la 
computadora, y no un fondo 
claro. 

•Ajuste de foco: como 
el propio nombre lo dice. obten­
drá un punto óptimo de focali­
zación del haz sobre la pantalla. 
Use una imagen con bastantes 
detalles gráficos para una mejor 
apreciación de este ajuste. 

• Ajuste de apagado: el trim-

,. (' 
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pot R39 ajuS".c el limite de apa­
gado horo.o=_al y vertical. o sea. 
para que el '""'-xno del haz no sea 
visible en la ?->talla. Este ajuste 
se hace obs=-<-ando hasta que la 
imagen per:::-,onezca agradable, 
sin sombras": ::lUbes. y sin lineas 
de retraso v=-jea!. La señal de 
video debe "'"r conectada a la 
entrada. 

• Gananc:a de video: en fun­
ción del niveO. :le señal de video a 
ser aplicadc .=.: amplificador de la 
placa del e:: !'scopio. podrá ser 
ncce5ario s:.:. ~ ituir la resisrencia 
R45 que d~--".--mina la ganancia 
de la etapa. 
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1IJNHDADlE§ DlE [i)IT§CO 

slila'~ §J§§§§§§§§§§§§§§§§§§§§§§§§§§§ee§§§§ l!il 
1§1 1§1 
1§1 i 1§1 

~ ! j Orive Set-Up 1 ~ 
1§1 i 1§1 
1§1 1~ 

1§1 i ~ 
1§1 . . 1§1 
1§1 Enter úrive number lA- 0): ~ 

~ : Entet' Seek Time 1§1 
1§1 ' 12, 4, 6, 8, ... 32 msecs.): · ! 
~ i Enter Head Settle Time loto 50 msecs,); ~ 
1§1 ! . 1§1 

1 
! Ente•· Retr1es 10 to 20): ~ 
i 
! Single 1 Double Sided IS/0): !il 

1§1 1 ~ 
l!i1 1 So•Jnd - Ves/No IY /N): 
1§1 . ~ 

~ Dr: A Trk: 0 Side: 0 Rtrys: 0 Seek: 6 Settle: 15 OS Sound 00 
~ i 1 
1§1 ' l!il l!il ; . 
1§1 ·. . . . . , .. ,. . . . .. ··. -. . . . ... ~ 
~~§§§§§§§~~~§§§§§§~§§§§§~§§§~§~~§§§§§~§~§~ª~ 
wªª .::·:\ ¡::: \ .. : ¡ n .. >::: ::: rii§§§la§§§§§§§lií§§§§§§§e§§§§§§§§§§§!~ 
l!il ~ 
l!il ~ 
l!i1 ~ 
l!i1 ~ 
l!il ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 ~ 
l!i1 l!i1 
l!i1 l!i1 
l!i1 , 
1§1 .¡ 

l!il l!i1 
1§1 ~ 
l!il l!i1 
l!i1i:ii:ii:iggl:igg§§i:i§§§gi:il:i§§§Si:i§§i:i§S§I:iggi:igl:ig81:i8g81:ig~l!i1 



UN UD A. ][]lJE§ JI]JE JI]IT§ C O 

!Fi!iiiBl~ !;;teeeeeee§eeeeeeeeeeeeeeeeeeeaaeeee l!i1 
~ . ~ 
~ . --------------------------- Au\a,,<\ic Tests -------------------~-.------ ~ 

~ Side 0 Side 1 l!i1 
~ l!i1 
l!i1 ~ - ~ 
~ Centering: írack 21 • ak ak ~ 

1
~ Radial: lrack 0 -13 +13 [+\?J -13 +13 (+01 l!il~ 

16 -13 +13 [+01 -13 +1J [+01 
39 -13 +13 [+01 -13 +13 [+01 

~ ::::~:h:f T::::.:

4

= 1 : D:::. PASSED All Tests-::* +4

2 i 
l!i1 ----------------------------------------------------------------- l!i1 

~ Press S Key - Stop Test at End af Curr·en\ Pass ~ 
l!i1 Press Ese - Exit ta Autamatic Tes\ Menu l!i1 
~!il Pr·ess P Key - Pt'in\ Screen l!i1 
l!i1 Press Any Other Key to Restar\ Test ~ 

l!i1 Dr·: A Trk: 34 Side: 1 Rtrys: il Seek: 6 5ettle: 15 DS Saund l!i1 

~ . - ~ 
~ªeeeeee~aeee§eee!;;t~s@eee@§§eeee!;;teee§eeee§!;;teg~ 
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rr T 1\. T1T in\ rt. 1Tl\ 1r:;' ~ 1Tl\ 1!:' 1Tl\ lT (C• 10 Q 
:LJ 1 ,, .lll13J4l.:.l.J.IlLJ llJIJ..W il.Jill~iL,i. · 

1 Manual Test Menu~ 

A. Setup úrive 
t B. RPM 

l. Random 5eek, Read & Wri te 

• C. Diskette Center·ing 
t D. Radial Alignment 
• E. 
t F. 

G. 

Azimuth Alignment 
Hysteresis 
Accordion Seek 

H. Random Seek & Read 

J. Trad Seek 
K. Alternate Track Seek 
L. Last Dist Error Status 
M. Select Side 0 
N. Select Side 1 
z. Main Menu 

Enter command (A - Zl: 

Trk: 0 Side: 0 Rtrys: 0 Seek: ó Settle: 15 DS Sound 

1ªª ,::·:\ ¡::: \ .. l ¡u¡·¡_~,:::;:::; j§¡;¡¡§l§l§§§l§§§l§§l§l§l§l§l§l§l§l§l§léé!iil¡;¡¡§i§l§léééél~ 
~ ~ 
~ ~ 
~ ~ 
I!I ~ 
~ ~ 
~ ~ 
l!i ~ 
~ ~ 
~ ~ 
~ ~ 

~i ~ m ~ 
r 

1!11 
~ 

~ 
~ 
l!f, 
-~ . ~ 
~§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§~§§§§§§§~~ 
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Puerto Teclado 



1 

Configuración puertos 

Pin Signal Pin Signal 

1 Carrier Detect 6 Data Sct Ready 

2 Received Data 7 Requst to Send 

3 Transmitted Data 8 Clear to' Send 

4 Data Terminal Ready 9 Ring lndicator i 

S Signa! Ground 

MOUSE PORT ( JS) 

1 • • 1 
1 ~~ 1 '' ts c:::::JCI 

~;;; :::::::1 1 i . 1 

Pin Si¡nal 

1 •SV 

2 XA 
3 XB 

1 4 YA ,, 
YB ' 6 Ul 

7 MB 

• RB 
9 CROUND 

10 1 

GAME PORT (13) 

. :¡ Pin Signal "'• .... Signa! 

1' 2 ~1v i~ ;:V 1 ~ 
3 DO 11 D2 1 ,!il 
4 Ground 12 Ground 1 '.!il 
S Ground -13 D3 .!il 
6 DI 14 D7 fil 
7 DS 1 S +SV .!il 

· : 8 +SV . 16 Ground ! .!il 
m~m~w••~~~~ªªª~~~ª~ª~~~~~ª~~~~~~~~~~e~§~ 
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Interface Disco Duro 

Pin Signa! Pin 

1 Reset 2 
3 D 7 4 

5 D6 6 
7 DS 8 

9 D4 JO 

JI D3 12 

13 D2 14 

15 DI 16 

17 DO 18 

19 Ground 20 

21 Unsued 22 

23 IOW 24 

25 IOR 26 

27 IOCHRDY 28 

29 Un sed 30 

30 IRQ BUS 32 
33 Al 34 

'35 AO 36 

37 eso 38 

39 SLV ACT 40 

This Card is produce<! i:,y auto-equipment. lf 

vou can send i.f. to us. · 

' 
Signa! 

Groum.l 

D8 1 

D9 ; 

DIO i 
1 

Dll 
1 

Dl2 1 

DI3 

DI4 
' DIS 1 

Un used 
' 

Grourid 
' Ground 
' Grouríd 

ALE 1 

' 
Ground 

JOCSI6 
' 

Unsued 
1 

A2 

1 CSI -
Ground 

_theie is any problem, 5i!l!8 
' 1 l!i 

' ~ 
l!ii 
~ 
l!i 

1 
~ 

~ 
mEi•mEiwaEi§ea~gea§~; 



ln1erface Unidades de Disco Flexible 

O AOJE 
HIGH OENSITY SELECT J' 

' ' • > 
• 

-INDEX/SECTOR • 
5 

-MOTOR ENABLE 1 7 
o 

-ORIVE SELECTO • ,, 
-ORIVE SELECT 1 

" " 
-MOTOR ENABLE O 

,, ,. 
·- -----·· .. ·OIAECTION SELECT 1$----,. 

-STEP " 20 
-WRJTE DATA 

,. 
22 

-WRITE ENABLE 
,, 

" -TRACKOO "' 

1 ¡-
1 

1 

m -WAITE PROTECT 
26 ,. 

FRAMEGND 
,. 

27 -AEAD DATA 
>O 

. 

-HEAD1 sc::LECT 
,. , 

-DISKETTE CHANGE 
, ,. 
»· . . .. -- ..... 

- +5VDC J2 
• 

+ 12VDC > 

' 2 

t= 

1 

-4- r7J 
LOGIC FRAME LOGIC 
GND GRQUNO GND 

i 
i 

---------- ... ----- .. ------------ . -----···- ---.------ -··· 

!il 

ill!lii!I!Jmiii!I!IJIIII 
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~------- ---

Interface .. Centronics .. (paralelo) 

25 PIN Connector 36 PIN Connector :!J 
!il 

PIN SIGNAL PIN SIGNAL '!il 
1 STROBE 1 STROBE 

!il 
!i1 

' 2 DATA 1 2 DdA1 .!i1 
! 3 DATA 2 3 1 ·\ ~ !il 

!!il 
1 

4 DATA 3 4 [l,I;¡AJ 

m ¡ -,. 5 DATA 4 5 DATA 4· !!il ' 
i 6 DATA 5 

- ~ . ~- ~ ~ 

6 
. ---- l DATA 5 

- ~ -

m 7 DATA 6 7 
1 

DATA 6 i!l 
i 

m 8 DATA 7 
1 

8 DATA 7 

9 DATA 8 9 
1 

DATAS 

m 
i!l 

1 10 ACK -- 10 ACK \9 

1 
11 BUSY 11 BUSY !il 

!il 
~--12 ___ 1 PAPER.~ ___ j __ 12 1 PAPEl! !il ___ ,,_ ---------

.... - . ~ ~ -- - ··- !i 13 +SELECT 13 +SELECT 
!il 

14 -AUTO FEED 14 ·AUTO FEED m 
XT XT !il 

15 
1 

·ERROR 32 ·ERROR m 
1 

!il 
16 

1 
·INIT 31 ·INIT (PRIME) m , 

1 1 P.-25 GND 15-17, 19-30 1 GND !il , 
1 

liiil:iliiil:iei e eeeee 
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<E• Copyrig.ht lntcrnatinnal Bu..;inL'"' M:u:hincs Corporal ion J')XJ, I'JRfl 

~ w 

. ¡ 

Radio Frcqncnt:y lnterkrcncc Stal\·;,1cllt 
i 

Wnruiu~: Th·: cq11ipmcn1 dt·s.:rihrd he.,: in¡,,,, hn·n co:rlilic!llll 
cnmply with thc limits for :1 Cb<>s 1\ ~,.-.,¡npntin_!: dL·,·icc. J'llf'-'t;:llll 

lo Suhp:HI .1 nr l'all 1 ~ nf thc FCC f\lh."~. t)nly pcriphcr;d..; 1 

k~Hnpukr' input /nutp11t tlevi-.Ts. 1cnnin;tl.; ¡1rintcr". etc.) cd.til'it•d 
to cmHply with tht.: Cl<l''" U limits may l'c ;1\t:n:lv .. ·d \t.• tlH: ! 
cmnputcr. (lpcratinn with nnn-ccnifird Pt'liph•:r:tl" ¡., Jil;c\~::1<~ 
n~su\1 in intcrkr•:nce In r:-~din :mtl TV TlT'.T'iPn Jf pcriph•.·r·a¡, 
not offncd hy lntv1 :1rc nscd with the cq••il~fl1L'I11. il ;._ <.U!..!l:c ... t•·d tn 

t•sc shicldctl !;!fOllll'!cd G•hlcs with in-lino: liiiL'~"-' 1r ncct:"':tr~·-

~.":\t.}TIO!'l 
Tht• pn\!llll.'h flj· .... frihcd hrrcin an· ~~quipf!'.''' "ilh :1 t.;n)IIIIIIPd rhll! fur 
llu> uo.:(•r"o.: !':tr•:l~·· 11 ¡...,In he U'-\;d in (flnjuru:tiun "'ith :t ¡1rup•:rly 

J:rmmdc1l rCc("pl:h.:lt• lo 3\'Hitl dcclrical .. h .. rk. 

Safcty lnspcclion Cuide 

i 
Thc intcnt of 1his inspc~.:tiPn ¡.:uid ... · is.tn :¡..;..;i-.t ,.,,u rn i•.kntifyir1~ 
potcntially unsafe conUitions ontllcsc ri"H_!u•:l". l::1ch mac1rinc 
as it was dcsi¡!ncd ami huill. had rcquircd ":1kt~· itL'Ill"' in,;t:ilkd tn 
pn-'lcct usl·rs and Sl'f\'icC pcr;.qnncl from i11inry. Thi" J-!l!id~ 
addrcsscs onlv th•>Sl' ill·ms. 1 t•,wcvcr. ~w!d jud~mcnt o.;lltlü.ld he 
USCd lO idcnti.fy p1.)1l'l11ial safcty hazard~ n11l l·,wcrcd hy thio.; 

inspcction t:nid,.,·. 

1f any unsalc CPnllitions ;__¡re pr~o:scnl. a ~k,._·nnin:tl ion muo.;t he 
rnadc on how scrious 1hc apparcnl ha1:ml t:nuld I•L' ;Jml ,,·hcthcr 
you can continue withoul fir:-;t cnrrcctin}! thc prnhkm. 

Con"idn tllcsc t'nmlitions and thc sakty h;t/.:mls thcy plc..;cnt: 

Eh:ctrical hazanls. cspccially rrimary p(t\\'l'f: prim:lry Yoh:i.gl' 
on thc fr:mw can t~au:r-c St:I'Ü.'ll-' (tJ' Lt!:d l'kctricd sh(ld. O 
Ex¡llosiYl' h:JJ.anls, a dam:tl!cd CRT la!..'L' nr hui~Íil!! cap:1citor . 

can C:lliSC scrious injury. 
- . - . e_:) 

ce 
J> 

¡¡¡ 



J 

J • 

l 
1 

1 

tvfechanical h:11.:1rds. loo'ic or missing lwnJware can L':tllsc 
SL'fiii!IS illjlll')'. 

Thb safl·ty inspection guidc consists of a series of stcps prcscntcd 
in a rhl.'ddist. Bcgin thc chn.:l\s with thc.: power oH ami thc powcr 

· rord removed l'rom thc dcctrical out le t. 

Wc rcrommcnd o•ll non-IBM dt.·:~,·iccs and Jtladuncnts-bc removed 
from thc unit hdorL: you cnnduct.thc s:tfety in.o.;pcction. 

Hdl'rt'nn· t .itcr:\IUrL': 

l. 

2. 

Glútlt• fo o,.,.,,¡fiflfl.\' lll:lllH:II. 

Any applic:d'lc ~afcty p11hlicatin11s. 

Check L'XIcrinr (o\'L'rs for cl:unaf!c ( lnose. hrokcn. or sh:up 
Cd)-!l'S). 

l'1l\Vt'r l)ff tl1c syslt.'l11. "l)isnmncct tlu: powcr cord fnun thc 
t.'lct.·triral out k!. 

:1. Check tht: powcr cord fnr lht.· following: 

a. A thirtl-wirc !!rnund r•Htncetnr in f!Ood condition. U!-ic a 
meter lo mcasurc tllird-wirc ¡!rllHilllro!llinuity fnr 0.1 
ohm or lc!-is hL'I wn·n t ht.· t.'.'\lt•rn:d ¡!.round pin amlthc 
framc gnllttHI. 

h. Thc cord !>l'l shuultl hl.' !he 01pprnpri~•tc moldcd 1ypc ;1s 

spl.'c-ifil·tl in the p;trls cat;doJ! of this manual. 
c. lnsul:•liPn rnust nol he fraycd or wnrn. 

4. Rcrnovc thc h:u.:k panel frnm thc <;ystemunit (jf applicahlc). 

5. Rt.·moVc th~ t·ovcr mountin).! .o.;crcws. and rcmovc thc covcr. 

ú. Cht:t:k fnr any ohvions non-11\M altcrations. Use good 
judgcmcnt a.o.; to·IIH: .... :tfcty of ;1ny nt~n-ll.ll'\.'1 altcrations. 

7. Check insidc thc unit for any ohvious unSafc conditions. such 
a..,: mclal filings. contamin:llion.· w~11cr or other liquitls, or 
si}!n:; (¡f firc or smokc d:nn~r¡~t·. 

S Cht:ck,for worn. fraycd. or pirH:hed cahlcs. l:nsurc the 
,·olt:•¡!l" "pecifil·J on tllt' \'nlt:rgc Lt¡!. tn w.·itch position (h:~rk 

~ 
V 

1 

'~ 
V 

~ 
~ 

p:tnd ••l !lh_· m:-tchinc) 111:ttrla·o; tht· \HII.!_!:'. 1•: ti••: 1'••'.' · 
IL"et·pt;u·h-. \1 in douhl. ,·erify lh~.._· ,· .. 11:1)-.:L' :11 !111: jl"\\'.'1 

ICCl'IJI:tt·k. 

1'\ 

a. Nonrcnwvahlc L•sh:ncrs in tia: JlO'''l'r-·;upply C\1\'L'T h:t\'l' 
nnt het.·n n:mnYcd qr tampcrcd with. 

h. Thr ¡:ronllncl is ino.;t:ilkd wh.:re !he intcrn:d pmn·;- cd'lc' 
com~ through thc fr:nne of tlw po\~··~r '>~lpply. 

10. Cl1cck r~.r thl' r,,¡,,,wing iahclo.; {In :•11 syo.;lt·r•'·': 

"C:.utinn: Haz:•rdons Arc:1. Do Not lü·n•o\T ·¡ hio..: (_-.n-,:r. 
Traint"d Scn·icc l'c••¡dc Only. N•) Scn·iccahk 
CompHnt: nts lnside" 

nr 

"B1\TTF.RY \V/\HNINC: J),, n"t di<.;pn...:•: (1f h:1ttcry 1111it 

in firc 11r water. Scc instrurtion l11r di.<..p••s:d in thc l•:ll!•_·r~· 
inst :tll;tl ion i nst ruct i• 'llS." 

or & ll.\TITR\" C-\I'TIO:" 

Rcpl:lcc only with P/N XXX.\'X.\'.\'. Use nf a dill"eren• 
h:¡tten· cnuld rcsuh in it~nitinn or e:xpi•'Si(•n ~_~f h:tll::ry. 
OrdL"r. rcplacr.mcnt fn 10~ 1 BM authnrin·d dL"ilkr. 

12. Vi:-;nallv check thc ('OIHiition of thc hatterv ( if <lpplil':tbk) ;1nd 
cn~urc .tll..:: haucry has a saft.:ly h:t/.artllah~-1 all~tchcd. 

13. l'vbchines manuf:Kturcd May 11)Xh or l:ttn. wci!~hin_l~ in l'\-t."t'"" 

of IX Kg. (·li.X lbs). 111USI he labl'll'd witlt lite wcirlll "r ti~;_· e: 
:~ystcm unit. 



; 

¡ 

j 

1 
1 

1 

....• ____ ..._ ____ -··· ----------.-.... _ ....... ,...-..... 4, ..... -~ ....... .,. ··-~-·-··.'..,.~').,>~ ..... ~ -~ ,;o..;J.;.~·:;:~.d~:a:::.¡.~ta.w~;~.,~ .. ""-· ... , ... __ , ·,..-: .. · •· '· · · 

•. ,,w lo Use lhis Mainlcnance Lihrary 

This llordworc Moinlcnoncc Jihi"ry consisls or lhrcc mojor 
di<Jgnostic tnols; a two-p~llt sct of Oiagnostic manuals and 
Advonced Diagnoslics diskettes. 

Thc llard"'are fl.fainteunnce Rlfcrence manual describes diagnostic 
procedurcs and thcir use, ficld rcplaccahlc unit (FRU) rcmoval 
an<l rcplaccmcnt proccdurcs. ttluf providcs general inrnrm;:1tion 
ahout thc systL'111S. Once thc rcadcr has hccomc familiar with its 
contcnt, thc llardwnre 1\Joimemmce Reference manual is no longcr 
rcquircd on cach scn·icc call. 1t can-he kcpt in a convcnicnt place 
and uscd as nccdcd. 

Thc 1/ardware /1/aintclranc(' Sl!rviCe manu¡"~l cont<~ins alltJCCessary 

information to diaJ.!nosc :rfailinc. svstcm. l\.1ailltcnancc anatv~is 
procct.lun:s (M,\PS). jUinpcr lhl~iti.ons. switch scttings, :mU ÚlC 
parts cata lo!! :1rc in this nwnual. 

Additional options may rc,¡uire upd:ttcs to thc manuats. Thc 
ffar,lware ftlaintenance Rcji.•rence manual providcs nn arca in thc 
hack of thc manual to fik thc 11pdatcs. Each scction of thc 
lfan/ware /\fa in/enance s·rnin• m:ttlUal (with thc C-XC'Cption of thc 
MAPs) hns a dcsignatcd updatc arca. Thc MAPs are scqucnccd 
_hy numhcr ami can he updatL·d accordingly. -

· The! Advanccd Diagnostics diskette is dcsignCd to he uscd with 
lhc MAI's lo: 

Test cttch arca of thc systcm 

• lsolalc rroblcms lo srccific orcos or lhc syslcm lhrough lhe 
use of error codcs 

• Vcrify corrcct installation and opcration of thc systcm. 

Othcr functions of thc Advanccd Diagnostics diskette are 
dc.scrihcd in thc 1/ardwarc Alainteumrce Rcfercnce manu::t1. 

vi 

r 

1 '. 

~: 
\ 

Prefacc. 

This manual providcs thc information nccdcd to diagno"c ami 
. rcpair 111M l'crsnnnl Computcr pro<..lucts. Ht.:adcrs shnuiJ ha,·c 
rcccivcd training on lB M Personal Computcr products and he 
f;unili:u with thc TriplcH Mndcl 310 Multimctcr

1 
nr cqui\'alcnt. 

Thc mamt:tl is divi<1cd intn l\VO m:Jjor catcg.orics: sy!'lrm snccifi·· 
information ami Personal Computcr family diagnr•..;:··: l.' •·

1
· 

Thc systcm spccific informatinn is idcntifictl Py ·.'-·~ 

ami organizcd 4!S fol\o\'-'s: 

"START" is thc cntry point for all di~~nostic proccdurc\. 

"JUMPERS ANU SWITCII SElTINGS" contoins jumper 
positions and switch sctlings f~)f thL' systcm unit anJ 
supportcd options. · 

"PARTS CAT1\LOG" contains illustralions1 aml part numh\T'I 

ol fichl rcplaccablc unils IFRUs). 

Stcp-hy-~tcp instruclions tn isolatc failing FRUs are locJteU in thc 
"I)JAGNOSTIC r,iAI's" scction. 1 

Rc1atcd rcpair information can be found in thc 1/a~dware . 1 

ftfainlenmtce Re[ere11n: m:mual. Opcrating. instnu..·tJons are m the 
Cuide to OpcrathmJ manual. Detaikd hardware ;md .interface 1 
infonnation is in the Tcdutical Refere,ce manual. 

The tcrm "Rcfcrcncc manual .. as uscd in this manu:1l. rl'fcrs to~ 
the J/urclware 1\faiurenance Rc.ference manual. 

Manufaclurcd t'ly \he Triplctt CnqHnation. IUuHton. Ohio .t)X 17 
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START- PC, XT, and Portahtc PC 

·' · .. 

. ·---------·---·-··---·-·---

Pl;•rt• thC' hanl-t:1h )'al!t' blwlc-d "START- PC. XT. and 
Pnrl:thh.• I•C'' in pl:wt• of lhi'i (l;lJ!(', lht•n di(ó'.Cltrd thi" [l:tl!'~· 

1 

"" ·, ,~) 
--101" . 

MAP 0000: Start (PC, XT, Portah!c PC) 

This is thc cntry ¡mini ror 111aintcnancc analy~i..; prnccdur'-'" 
(MAPs}. Thl' MAP~ will hl'lp )'tlll tlclcnninc tllL' l'ailin.~ fil'ld 
IL'pl~lCctlhle unit (FRU). 

Thc Ad\'ancn\Dia!-!nostics progr:nn is intcndcd tn h.:'-'t ,m~¡-JJ\t-..1 
protlw.:ts. Non-11\;\1 product·~. prototyrc c•rd•:. and llloldi!it·d 
uptinns c;~n _!!i\'C falq· t:rrnt" and i11\·:did -.;y·;tL'1ll I"L'"I1nn-.:c..;_ 

fllll 

l. Pn\\'cr ~dltlll.' ._,.,IL'Ill. 

"! F.nsurl' :di t:nnncctnrs ;¡re ill':t;dll'd CtiiTL'\'IIy. 

J. :nsnrc :111 j11n1pcrs :1nd ·:w;t~:!H::; :1r1.: '•t'l (nrn:rtly 

Nul•·: Fn<.;UfL' lhr P(_lrtilhk Pl'f~1111:d r·,HllJ1HILr 

11."/210 v~ll: :-.rkctnr <.:wilch is 'id fnl lhr ,-,,[1;n:r 

él\':tihbk al lhL· nutkl. 

lnscrl thc..: Ad,·anccd l)j;¡~no·;ric~ di4l"th: inln tlri·--·-· .<\ 

Powl'r "ll thc S''Sil'lll. 

IS TIIE 1'0\VEI! SUI'I'LY F.\ N l!t'NNI~C;~ 
Yc-s Nn 

1 

nn2 
(in lo Stcp 0-l) in this T\·1:\P. 

()0_1 
Listen Cll"d111Jy ror any ::wdin tT<.;pOil\l'S duri1q: ~!Jo_• pq\\"t_T-nll 

sdr test ( I'OSTL 

lliiJ VOIJ IIEAI! ONE SIIOI!T IIFYI' AT Tifr. F.NilllF IIIF 
1'( )ST'! o y,., 1" . 
1 (Sicp 1111·1 cnnlinuc·s) 

c.:: 

S1:1r1 t 1'( ·. \ r, Po•l:tldt· !''i ·.1 t 11 

h ~;: _, 
. 

t' ' '· ..: 



.. 
004 
Gn to Stcp 006 in this MAP. 

005 
Go lo Stcp 010 in this MAP. 

006 
(From Stcp 004 in this MAP) 
lllll TI lE 1\IESSAGE (RESUME= "FI" KEY) API'EAR ON 
TIIE SCilEEN? 
Ycs No 

1 
007 
Go to Stcp 052 in this MAl'. 

008 
l\1;tkc a note of any error llll'ssagcs on thc scrccn. 
Prcss thl' Fl kcy lo t.'ontinq,c. 

lll[) THE MESSAGE (RESUME= "FI" KEY) GO AWAY 
WUEN TIIE Fl K~:Y WAS I'I!ESSED? 
Ves No 

1 
009 
Go lo "MAP 0300: Kcyhoard St:lrt." 

OJO 
(From Stcp 005 in this MAP) . 
nO ES TIIE ADV ANCEIJ lllAGNOSTICS MENU APPEAR? 
\'es Nu 

1 
011 
Go to Stcp 053 in this MAP. 

012 
Sclcct O (SYSTEM CHECK OUT). 

Note: Dcpcnding u pon thc options installcd in thc 
systcm. ~ucstions ahoul t~tlachcd dcviccs may appcar 
on thc scrccn. Prcss Y or N as rcquircJ, thc.n Enh•r. 

(Stcp O 12 continucs) 

llllllll-2 Start (I'C, XT, Pnrtahlt• PC) 

r·· 

•• 

1 

012 (continucd) 

i 
~ llOES THE INSTALLEilllE\'ICES :'>lEN U Al'l'l~,\lt"~ 

\'es Nu 

1 
013 
Go to Stcp 037 in this MAl' . il 

014 
Compare thc \ist lo th~.:: options installcd insidt.! thc sy~.ótCm. 

Nntc: Thc lnstalkd Dc\'iccs \io.;t displ:ly~ nnly thoc.;c 
,h.;viccs supporkd hy tllis manuaL ff a dc\·icc is mi...,<>in~ 
from tlu: lis\ ~ml is not sopportcd hy thi" manu:d. pn..:'i" 
\' (IS TIIE INSTf,LI.ED DEVICES UST COJtltt:CT?I 
thcn Entl·r to contimh; thc dia1!no•;tic tco.;t<.;. (~11 hl 

Stcp 025 in this f\.·1AP. 

DOF.S TIIE INSTALLED llEVICES I.IST COIH!FCTI.Y 
IDENTIFY TIIE ()i::ViCES li.STAI.I.EiliNSIIlE TIIE 
S\'STEM? 
\'es No 

1 
015 . 
(joto Stcp 017 in this MAP. 

016 
Go to Stl'P 02~ in this MAP. 

017 

1 

1 
1 

' 

(Frnm Stcp 01 S in this MAPl 
Follow thc instructions on thc scrccn antl :lttl'mpt tn cnrr~cl th..: ¡' 

1nstalkd Dcvices lisL 

NHte: A 1'YJ error intlicatcs vou answcn.:tl "No" tn 111~.._· 
qucstinn aht~ut thc lnsl;tlled D~·\·icc\ list. Oisrcgard thc 

cnor. 

COULil YOU COI!I!ECT TIIE lNSTAI.LEil llf.VICES usr 
• Yc; No 

1 . (IStcp O 1 X continucs) 
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OIH 
Go lo Slcp 020 in rhis MAl'. 

019 
lio lo Slcp 025 in lhis MAr. 

010 
( From Slcp fl 1 X in lhis MAl') 
b Tllt: mrnoN MISSING FI!OM TIIE INSTALLEO 
DEVICES LIST? 
Ycs Nu 

1122 

1 
011 
l'rcss Y liS TIIE INSTAI.U:n OEVICES LIST 
CORUECT?) thcn En1c:r to conlinuc the diag.nostic tests. 
Go tn Stcp 025 in thi:; rv1AP. 

Make su re al! switchcs ;uHI jumpcrs are sct corrcctly ror thC' 
llli'\sin!! option. lk. sun.: lo check thc systcm hnaaJ switchcs :1s 
wl'll ;1s thc option's swilt'hcs ;uHI jumper positions. 

ARE Tillé SWITCIIES ANil .11Ji1'11'EilS S~:T COilll.I·:CrLY? 

IIH 

l. 
on 
Rl'sct ;"~ny inc<'rrccl jumpcr or switch scttings. Go to Stcr 
()() 1 in this MAP.to vnily systL'Ill opcralinn. 

(in lo thc apprnpriatc MAP for lht,' missing devicc. 

Nnte: lf you :1rc unahle to find !he MAP that 
cqrrcsponds lo thc dcvicc, ynu ha vean lB M <lcvice with its 
nwn scrvicc m;mual ora dcvicc not supporlcd by IBM 
dia~noslit: tests. 

tH)tl0--1 St::rfil.'(', \T, I'orl:!!ll,•l'\') 

1 

0!5 
( From Slcps o 14, lll 6. O 1 'J. ano 02 1 in 1his ~ 1 i\ 1' 1 

Folhw: thc instructíon.~ on thc ~creen to tnn thc tco;;ts •u1 :111 
\lcviccc. Use lhc (RI.IN TE~T~ ~IUI .. TII'LE TIMF~l opri,•n. 

011) YOU IU'CEI\'E AN ERI!Oil MI::S~M;E? 
Y l'S Nn 

1 

1126 
Go to Stcp 02X in thi•. MAP. 

. 0!7 . 
(;o In thl·- M1\P indicatcd hv thc error ende. Fnr cxampk. if \·on 

r~'-·~·ivc thc c•.~nr cwk ?XX: t!o tn "MAP 117()0: f\.1:tlh -
e opntccssnr. 

N•rtc: lf ymt :m.= unahk· tn find thc f\.1t\P th:•t 
corrcspnn!h !') ynw· l'fr<.~r r_'nt_l•:. yntt ha\'t' :m 11\\1 dc\·i .. :e 
with i1.~ J'Wil scn·ice m;m11:d nr a dc,·il'l' nnt soprnrtL·tl h_v 
11\M di:Jg_nnstic test<>. 

!l!R 
CFr()m Step íl2(, in this !\1:\Pl 
DID TIIE SYSTF~I CHFCKOUT ~IFNll API 1FAR AT TIIE 
ENI1 OF TFSTIN\;? 
Ves Nn 

1129 
Go tn "MAP 0020: Pn,,-er Start." 

liJO 
!JIU \'OU NOTICE AN\' FAII.l'llE S\'\11'T0~1.S7 
\' l'S Nn 

1 

1131 
Go lo Slep 033 in lhis Mi\ P. 

(}}2 
Go ro Slcp 05~ in lhis MAl'. 
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(From Stcp 031 in thio.;, l\.-1AP) ~ '""' """"O-· 
1111) TIIE CUSTOMER 1'1!0\'lllE A SYMI'TOM? 
\' ~s Nn 

034 
Gn lo Stop OJfi in thi' MAP. 

OJS 
\ro tn thc MAP. for the suspcCtcd f;1iling dcvicc. 

036 
(Frnm Stcp 034 in this ~:lA PI 
The Advancnl Diat!JWstic ll'!-'IS ll;1vc rinishl·U without c..lctccting :lll 
error. 

Ir you are 'till cxrcricncin!: a i'"'hlcm: 

Check 0111 jumpn positions. 

Cln.·ck ~11 cnhks :md cnnnct.:tors fnr propcr inslallatir111. 

Runthc AdvanL:L·d Di:1~11ostic tests on alltkviccs. Use 
~h~ (HLIN TE~TS ONE Tli\11':) optinn. Jf you receivc an 
error, !!Oto thc ~-1AI' indic:J!t.:d hy hy the cnor codc. For 
cxamplc, if you rcccin: lht• crror ende ?XX, go to "MAP 
0700: Math Cnprorcssor." 

lf you are cxpcricncin_¡; a prohlcm with a dcvicc nut supportcd 
by this manual. rcrcr to that dc\'icc"s servicc manual for 
spccial tcsting instructiPns. 

lf you su~pcct ;m intcrmillent prohlem, start an error Jog. H 
you nenl instnKtion_o,;, reft-r lo tht.· lh:fercm.::c manual. 

Sf:1r1 1 ¡•(_', XT. l'n1 :ahl•· PC) 

~ 
~ 

037 
(From Sicp 011 in this f\1APl 
l)lll YOlJ RFCEIVE AN EH ROl! ;\IFSSACE INDIC.\TJN(; .\1 

DISKEITE llEAil EIH<OIC 1 
1 

Ves N u 

OJH 
(;n to Stt·p (HO in thi-: ~lA P. 

039 
(in tn ''MAP OMHl: f)i·~b:ttc Driq· St:n-¡ 

ll4tl 
(Frnm Stcr OJ~ in thi:-: ~1,\P) 
IS .-\ ~1.\Til COI'ItOCioSSOI! INST.\I.U:n l"i TIIF SYSTF\C 
y ('S N,. 

Cl~l 

(;n HJ "r~1.f,P C)JOO: Kcyl•fl:trd SL1rl" 

OH 
Powcr off thc sy-:tem and rclliP\"l' thc lllath coptncco..:-.;pr. 

Pn\\·cr t•n tlll' sy~tcm. 
Sckct (l !S\"ST!::~l CIIECK()liTI. 

DOFS TIH: lNST.\LI.UI llEVICES ~lF:"U Al'l'E IIC 
\'es N,. 

1144 

043 
l~cin:"t:tll tht· m~th coprnceo.:<>or. thcn ~'-' ti• "r-,.1;\l'·,,:,tlll­
KL:yho;trd Start." 

Replacc thc math l'oprocc-ssor ami thc X(}X}{ procC"i"nr. 
dot·s not corrcct the prqhkm. rt:pl:u.:c 1lw \y<.:lt~nl h11;1rd. 

-~ .. 
~·- -· 
;):> 

1 
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045 
(Frnm Stcp 002 in this MAP) 
IS TIIE POWER COIW I'LliGGFil JNTO A FIJNCTIONING, 
I'ROI'ERLY f;ROUND~:I) ELE(.TRICAL OUTLET? 
Yt.."s Nn 

047 

1 
046 

Attach thc ·"Ystcm to il functioning. propcrly grn-4mded 
· clcclrical oullct. Relurn lo Slcp 001 in this MAP lo 
vcrify sy~tcm opcration. 

Powcr off thc sy~tem. 
Discnnncct tllc powcr con! from thc clcctrical outlct thcn from 
th~ system unil. 
Check the systcm unit power corJ for co.ntinuity. 

DOFS TIIE I'OWEI! COI!I> !!AVE CÓNT!NUin'? 
Yl•_o; Nn 

04R 
Hcpl:1cc thc powcr con!. 

049 
Rcconnect rhe rowcr cnrd. 
Pmvcr (lfl thc systcm. 
Check f1.'r a voiiJ~c nf 2A In 5.2 V de hctwccn pins 1 and 5 
(ground) at lhc system hnard pnwcr supply conncctor, 
Figure l. 

Fil!ure l. S:'t·~t~m nuard PO\'t't'r (:.mnt•t'l•'f'ó 

OOfHl-K Slilrl U"'C. XT. l"url:ohlt· I'C) 

_,,,,.,, r' ., 

/ 

049 (contimu.•tl) 
lS TI m \'OLTAf;F. 2.4 TO 5.2 VOC IIETWEEN 
PlNS l AND ~? 
Yt;s Nn 

1 
oso 
(;o lo "MAP 0020: Powcr Slart." 

OSI 
Heplacc thc pnwcf supply. 

Srarl (I'C. XT. l'nrt:-t!.lt· PC) 11 ·J 

~\ 
u'~ 

~
'ii. 

e 

. 

. 
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o~ 
(Fo-. . .;tcp OÓ7 in this MAl') 
Rdcr to thc followin~ figure amigo to lhc MAP indicatcd or takc 
thc action dcscrihcd. 

Notr: lf you rcccivcd nn error mcssagc and incorrcct 
~wdio response. use thc error mcssagc as thc POST Error 
Symptom. 

POST Error Symplom: 

tJo Oecp ilnd: 

[Jiank Display 
Um•.omfah!P. Disnlily. 
Ol;nkinq Cwsm ..... 
P;uily Ch••cl< M1~SS<'IQOO" 

1 XX E1101 

M!lchine Func:ioning 
Propo~dy . 

1 Long and 1 Shor! Er!~P. 

1 ~rmg and 2 Shorl Beeps. 

1 long ;1nd 3 Shorl B!!eps_ 

2 Short Bceps and. 

Action: 

. MAP 0020: Power Slart 

. MfiP 0020: Power Start 
... MIIP 0020: Power Start 

. MM' 0200: Memory Starl 
.. MAf' 0100: System Board Slart 

. . MAP 0020: Power Start 

· .. Repb::c Sr:>tem Board 

. Go to S!ep 054 in thi5 MAP 

. Go lo Step 054 in this MAP 

Blank or Unr~adable 
Display .. ......... Go to Step 054 in this MAP 

Oistoncd lmage on 
Display .. 

1XX Error. 
XXX XX XX 201 Error 
XXXX 201 Error. 
301 Euor. 
XX30 1 Error. 
601 Error. 
17XX Error. 
30XX Erro~. 
31XXError. 
COOOO ROM Error. 
CCOOO ROM Error .. 
ROM Error. 
F l. XXX. ROM Error .•.•. 

Continuous Beep ..... 

RCpeating Short Beeps. 

. Go lo Step 054 in lhis MAP 
. . MIIP 0100: Syst~m í3oard Start 

........ M.'\P 0200: M~moryStart 
... MfiP a200: Mcmory Start 

. MAP 0300: Keyboard Start 
MAP 0300: Keyboard S!art 

... MAP 0600: Diskelle Orive Starl 

... tJIAP 1700: Fixed Disk Orive Start 
. . MAP 3000: PC Net1111ork 
.. MAP 3100: Alt PC Network 

.... Repl.1ce riKed Disk Orive Adaplet 
. tMP 3000: PC Net1111ork 

. ..... RPplace System Board 
.. Rlml:tce System Board 

.. MAP 0020: Power Slart 

. ... MAP 0020: Power Slart 

Any Errors tJot Shown Above ...... Go ro Step062 in this MAP 

1-iJ:urc 2. I'OST F:Ron 

0000-1 O S!arl O' C. XT, l'ur!ahl•, I'Cl 

Í' 

.~/!'!>. 
~ 

/ 

053 
(f'rom Steps 011 ami 032 in this MAPI 
Rcfcr to thc fol\owing figure ~nHJ go lt) the MAP indicatl'd nr t:th· 
thc action dcscrihct.l. 

Note: Ir you rcccivcd an error mcssagc and incorrecl 
nudio rc!oiponsc. use thc error mcssage as thc symplom. 

Symptom: 

lnr.o111~CI Memory Siz~ Oi::;played . 

lncorrP.(.I C~lors on Display . 

No HiQh lniP.Il;.ity on Display. 

M!S!:ing. 8101<,m or lnconecl Ct'laraclcrs 
on Display. 

Oislorted trnage on Display . 

Sl:1nk Display. 

Unr~ad~ble Dispt~y . 

Fl:1shing CUI!:úf Qnly .. 

OAS!C Scrccn Apoears . 

Lo<lils Program ho,., Fi11P.d Disk. 

Disk Bool F¡:¡ilure . _. 

Lo<~ds Program from Remole Station. 

PARITY CHECK Error. 

Keyboard Prohlem 

Cannol finish Oiagnostic Tests. 

Printer Probl~!ms 

Network Problems _ 
_,_ 

FiJture 3. failure Sym¡11om'i· 

Action: 

. Go lo Sl•~o 054 inlt>o~ t.'JI." 

Go to S:P.o 054 in th·~· ~.tJI.P 

. . Go lo Slep 0~4 in lt>os t,~JI.P 

. . Go lo StcP 057 in lh•s tAf.P 

.. MAP 0600: Diskelle O'•v<> S•<l•t 

. Mi\P 0600: Disl<o:!ll•~ l111ve S!<lr' 

.. t.1AP 0200 Memory St;lrt 

.. MJIP 0300. Keyboard Star1 

. . f.IAP 0020 Power Starl 

. Reler to !he S"O"rvice r.tanu;:tllro, 
lt>e Printer 

.. Reler lO lhe Serv,ce t,1anu;-¡l fl)r 
the Nctw(lrlo. 

t-"-
0, 
C'":l' 

Start (PC, XT, Pnrt:•hlo I'CI 

)>i 
1)()1)(). 1 ( 1 

. 

. ' 

4. 



r 
1 

1 
J 
1 
1 

1 .. : 

}ol' 
o.P..,.,...,,, 1 

{)54 ~·~' 
(From Slcps 052 and 053 in lhis MAP) 
IS AN ENIIANCEI> GRAPI-IICS ADAPTEil INSTA U .ED? 
Ves No 

1 
055 
Go lo the MAP for lhe failing display adaplcr. 

1156 
Go lo "MAP 2400: Enhanccd Graphics Adaplcr." 

057 
(From Slcp 053 inlhis MAP) 
ISA MATII COI'ROCESSOR INSTALLED? 
Ves No 

058 
Go Lo "fviAP OóOO: Oiskellc Drin· St:trl." 

059 
Powcr orr thc systcm. 
Hcmovc thc math coproccssor hom thc systcm hnard. 
Powcr on t.he systcm. 

DID TIIE FAILING SYMI'T0!\1 REi\IAIN? 
Ycs No 

1 
060 

1161 

., 

Reinslalllhc math coproccssor.IIJcn go lo "MAP OWil: 11i<l<clle 
Drivc Starl." 

0000-12 Slarl (PC, XT, Porlahlc I'C) 



1 

l(f) 

1 

!From Stcp 0~2 in this ~1AI') 
Cn tn thc MAl' indicatl'd hy thc error codc. ror cxample, if you 
n:cci,·c thc L'ff(lfLtldC ?XX, gel t() ''MAP 0700: tv1a1h 
C1)proccssor. '' 

Nolc: lf ynu ~re unahle to find thc MAP that 
ct~rrespo1H!s lo your error rmlc. you ha vean IRM dcvice 
with its (l\\'11 sá,·icc manual ora de vice not supportt:d hy 
IIH...1 diagnostic tc•as. 

.'itarf ( I'C. XT, l'<>rf:lhle I'Cl 0001<- t:1 

/ . ' 
' 

' ! 
¡ ~ \(ill,lf 
! 
1 

' 

.lumpcrs ami Switch Settin)!s 

;, 
1; 

l'l:1cc tlw h;ml-lah p:lgc bht·h~,t "Jmnp,•r-.; arul Switrh S<•ltinc..," \ 

in ¡•lan· ur this ¡tal!(.'. thcn di ... t•:mlthi...; fl:IJ!('. 1 

1 L_ ________________________ __ 
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JUMPERS ANO SWITCH SETTINGS 

,¡ 

' 
Option Compatihility ... ." ..........•.............. 
BIOS ROM ldcntirication ......................... . 

3 
3 

Usin).! the Switch Charls .......................... . 4 
Sysl('lll Board CDiskettt.· Drivcs. Disptays, Coprocc~sor. and 

POST Loop) .................................. . 5 
Systc..·m Board (Mcmory) ......................... . 
~vknmry Ad;¡ptcr Switd1 Scts ..................... . 

6 
11 

Fxtcndcr Canl Switch Scllings .. , .............. ~ .. . 19 
Clu~tcr Adaptcr ............•................... 20 

Station Adtlrcs"t ....... __ ..................... . 20 
Rcmntc lnitial Progr;1111 Load .. · ... ." ......... _ .. . 22 
Adaptcr 'Nt:llii:L·r ................ , ............ . 

Enh:mccd Graphic~ ,t\tl:!ptcr (f:GA) ............... . 
22 
23 

PC Nctv~.·ork 1\ll<lptcr ........................... . 25 
,\~ynchronous Comnllll~icatinns ~daptcr ....... . 2(, 
Binary Synchrqnous Conmwnications (IJSC) Adartcr .. . 
Data J\cquisitinn and Control (DAC) 1\daptcr ........ . 

27 
2X 

J\n;¡log Output l{angc ........................ . 2X 
Analü)!. Input R:111P,c ..•..........•..........•. 29 
Ad;~ptn Numhn ............................ . 
lntcrrupt i(cqnl''l {IRQ) Lcvcl ................. . 

29 
30 

General l'urposc 1ill<:rf;H.:c Bus (GPIB) Adaptcr ...... . 31 
Atbpln Nl•mhl·r ............................ . 
lntcrrn¡lll{cquc't (IR()) Lcvcl ................. . 
lntcrrupt Acknowkdgc (INT ACK) Lcvcl .. , ..... . 

J 1 
32 
3)' 

Dircct-Mcmory Accc" (DMA) Channcl ... , ..... . JJ 
Profcssional Graphic~ Conlrollcr ............ · ...... . 34 
Vnicc Cnmnwnil'ation~ Ad:q)tcr ................... . 35 

1 

. .---........--------. ·---·-·---- ... - ---·-. ·- -

O¡lfinn Compal ihilit)' 

Certain option ;lllapiNS conflict "·flen uscd in thc ~~~·nc "Y'-~•.'Ill. 
Thc following adaptcrs slwuld not be in"talkd tn1-=cthl-r in y~ ~ur 

systcrn unit: 

:-;ynrhronnu\ D:1ta Un~ Cont11d fSDI.C) :~•.!.qHcr. 
¡\ltcrn;•lc Bin:•ry SyiH:-hronqu<: (nnununic;Jli•_Hl" (:\h. PS( ·) 

;plaptcr. 

BIOS ROM ldentificalion 

To determine thc tblc of thc 1110S I~Ol\1•11•111ille. r1n1 thl' 
follnwin!; BASI(. pro~ranl. Typ'..' lhl' pn~~~r:1111 c\;H.:ll~· ;¡--; <:IH1\n1 

10 DEF SEG=&HFOOO 
ZO FOR X=&HFFF5 TO ~HFFFF 
30 PRINT CHR$(PEEK(X)): 
I¡Q NEXT 
RUN 

Thc <late that j...; displ:lycd is thc tbh: or your ltiOS 1{(1\lnH•duk. 



ng the Switch Charts 

Thc rollowing lcgcml arplie.s to thc charts in this section. 

Symbol Mll!nnlrog 

Not U sed hy this Apphr:~t•on 

i On/Ciosed Po~i!ton 01 f. f>wil<::h 

! 011/0pen Position 01 A SV~~itch 

N" No! A1tnwed Or Not ApoticablfJ 

Notf?': Fnr sn1w: f.\plim'ls. !he cu~tnmcr must sttpply 
informal ion fnr corrL't..'l seiÚng , .. r Jurnpcrs or switchc.5. 

To sct a rockcr switch. prcss thc rnckcr down to thc tlcsirctl 
pn .... ition: lo sct a slidc switch. slidc thc lui; of thc switch lo the 
dcsircd posilion .. 

• 

Slido 
Switch 

o• 
Rocker 
Switch 

Ballpolnt 
Pen 

4 Switl·ht·~ U'C. XT. l""urt:thlt· PC) 

Ballpolnt 
Pen 

! 

Systcm Board (Diskctle Drin~s. 
Displays, Coprocessor, and POST Loor)· 

Sy!'h:!'Tl Oo,rd Switch es 

PC 

Functlon 
Sw. Olock Sw. Bloc'-: Sw. Btor:~< 

1 2 1 

173~5070 17345~78 12J~5~7R 

~-------------------1--~~~-~ 
1"'" 11 !¡ r. 

1-Disk~tle Oriv,. r····11 .............. !1 

~,-.IJ-,,-,-.,-,e-IJ-,,-, .. -,· -------------f-1~.-.. -.-. 1-1 ~~j" .... j 1 

J·Oi:;k.~H~ Q,¡·.·~s tJ.A ~J :, .... ' .. ' *11 
~----------------- --- ---· 

No Display Ad<lPI•:• 

1-· 
Enll~nct>d Gntphics Ad:-tpler 
¡Prim~ry. S•!e Not~ 11 

Color rr;,~phir:;, Ao:J:.t¡:>IPr 

¡40 X 25 f>rint;'tryl 

f";c,tor.'Gr~ohir;s 1\riaOIPr 
101) ~: :z:, Prima< y! 

l'rol·~~s•onal GrantJics 
. ConlroliP.r iPnm::try) 

f..1nnochrom..,.¡Pru1ter Ad,tpler 
¡Pri.n;uy. S<:'!! tlolc 2 

t..1~1h Conro'=~ssor t-Jot 
lnsl;tlk>d 

POST Looo(AIIow'i 
Continuaus Runningt 

No POST Loop 
INür~nal ÜPt!r<Jiior,l 

Note'!: 

tJ ·A 

""]]" 

""11" 

""11" 

""il" 

N•.\ 

""JI" 
•t• ....... 

'!'""' 

N!.l. 

tJ 'A 

ti·¡, 
........ 11 .. 

ti : ,, ""!1" 
. -------

tJ'<"< ""11" 

" .... ""11" 

,, ,, .... 11"1 
-----!-----

~ J • r, ""11" 

f! •,\ ""JI" 

'J'J\ '[""" 
--

N,.', '!''"" 

N',\ ]'""" 

" A !'""" 

11 ll!he Enh.1nt;:f!d Gr;~uhics Ar:l:lpll!f I[Gfl.t is on<;!.11'"'J .• ,,.,, ,lf":J''":• ·~··.~·•e,, 

nd<tDI<!<. s~t 1111! svsl<!<l\ /J(!;Jfll c,w•IC.h<."; ~·, ·;IHw,n lq• p, .. ¡..:r~:. 

2) The IBM f.thlflf}Chrom~ Dosptav and r'r•ntr;r 1\(j¡¡pl"' ·~ nrJI :ouppn" .. •! •"" r• . C: 
Parlahi~J P11•son;tl C11ntpul<:"r 

------------------------~ 



System Board (Mcmory) 

• Portable Personal Computer 

Syst~I'TI 
256K Card 64/:ZSGK 64/256K 
Or 64!256K Optlon Opllon 

Total 
Rtll'lfd Optton Wlt11192K With12BK 
Switch 

Memory Settings 
Wlth 256K 
(See Note) (See Note) (See Notel 

12345678 12345678 12345678 123-15678 

2561< *"'!!"~·· N,'/1. N/A N/A 

320K *"'11*••• N/A . N/A N/ A 

38dK ... ll"'··· N!A N/A UTIJTU 
·IMJK **!!***"' NIA 11111111 N/ A 

1 512K *"'lt•••• 1J11JJJI Ni A fJ/A 

576K "'*ll*••• 1J1111JI N/A N/A 

6<1QK **11**** 1J!111JI NIA m u u1 
Note: The ( .. 1f25GK8 M~mOtV E~patl"\ÍO'l Option <\nd the 256K0 

Mmn0ry Exn;ln~irm On!IC-"' :-~u~ !he only mcmory oplions 
Sunnnrt.~tl in lht• lfH,ol f'::•l.l/11•• Personal Compulcr. 

64/:ZSGK 
Optlon 
Wlth B4K 

(SCe Notel 

12345678 

N/A 

1 J 1IT l1l 
N/A 

N/A 

WA 

11111111 
N/A 

1 

A 
~ 

To use thc rollowing chart. first find thl~ cohnnn umlcr "Sy-.;tcm 
Ho;1rd Typc." that matchc5 ynur :-;y-.:tcm. Follo\\' tllis Clliumn t\ClW!l 
tn thc switch scttings for thc total alllt"Hitll of mcrnqry in ynur 
systcm. Sd thc sy~lem bo:rrd ~witclu:s to match thosc in thl' 
chart. Thcn gn to thc "Switch Set" li:;tnl ami sct thc switdH'" •m 
thc mcm01y ;¡daptcrs in your systcm. TIH.:.~c ·~cts of mcmnry 
adaptcr switch scttings start on pa;_~c 11. 

Note: Ir mcmory ahn\'C 5~·1 K is tn be in..;tallcd nn a 
16/(l4KB systcm lvJ:m.l. thc HIOS ROM mu•;t he tlatcd 
10/27/X2 or btL"r. Scc "IHOS R( )~t ldcntilit':rtinn." 

Syslem 
Syst~m Board Tyn~ (Nt}t~l 

Total 
Ooftrd PC PC XT 
Switch-Setti,gc: 

Memory 6<1K-,5f>K 64K·?SfiK ,\ 1\dafllf!r tt5K-64~ 

Swito:h S•.:ts 12345 1i'IA 12345618 1 ':'1·1'3'3 1~ 1 

Switch 1 ··¡¡"" fl . ,'\ t 1 ,\ 

HlK Switch 2 1111llll tJ'¡'I , 1 :. 

S•!l l'lit. N'¡\ n ·r. -
Switch 1 • ·¡1· ••• ~ J . ,, r¡ ·:. 

;l2K 
Switch 2 t1111Jll ~~ '/1 ., ,_ 

s.--r " ' fl'fl t J ,, 

S·.nit•:h 1 .. rr··· f l/¡1 ti .\ 

4BK 
Switch 2 11111JIJ Wh fj. :. 

s~~~ tJ'A ~J 'A t/'11 

Swih:h 1 ··u···· • ·¡¡ .... fJ. ,, 

64K 
Switc:h 2 111111!1 11111!!1 t¡ 'f• 

S•'l N-'A tJ '/1 ~~ .~ 

Note: Ttu• sysl•~m ho~rd·s idPn!•l!"' •s 1!~~-~'"d nn i!·; !o·f~ •·d!l" 

(Part 1 of 4) 

Switdw..: 1 I'C, XT. Porlahk 1~( 



1 
1 
1 
1 

sv~t~m Sv'!.tom Board Type 
llol!l•d 

Total Switch PC 
Mrmory Setlings 16K·6<1K 641~:-~SGK 

& Adapter 
Switch S<!ls 1:73.1.5679 12345679 

Switch 1 ... 11'"**"' IJ/A 

96K 3wi1r':h2 li11!1JJ fl/A 

:,, '1 1 1~//1 

S·.·:ilr:h 1 ••Jl•• .. **!!•••"" 
1 ~·s~: s~'~''"~ llllilll IIJI1111 

~~ .. , ') H!A .. 
Sw+lch .¡ **11 ........ N/A 

. 
160..; 

5·.-,l!ch 2 111111 11 N/A 
----· 

S•:l ,, N/A 

Sv:ilch 1 .. 1! •••• •• 11 ....... 
·--··--

19~K Switch2 lill!lll 11111111 
SP.I . 7 N,'A 

Switch 1 ..1! .... tJ/A 

2~-1K Swilch 2 llllllll N/A 

St>l 9 N/A 

S•Nilch 1 "*!!•*** .... J J•• •• 
:_lSflK 

Switch 2 11 J!!IJI 1111Tlll 
SI!! " N/A 

::>witch 1 **11~ .. •• ••JJ*"'*"' 
28ilK 

s.vitch 2 11111111 111111!1 
s,)l l;.t 2 

(Part 2 of 4) 

--

PC XT 

64K·256K 

123·15670 

NIA 

N//\ 

IJ,'A 

••Jf**** 
N/A 

fJ/A 

N/A 

WA 

N/A 

:*ll*H* 
N/A 

N/A 

WA 

N/A 

N/A 

• •Jj"' .... 

ti!A 

N/A 

*"11 * ..... 

N/A 

2 

·~ ~i!i~ 
1 

~. -·~··---·-- ···-------·-·-···--····- -· .. ~----···-·-·--··"' 

Enhanccd Graphics Adap1er (EGA) 
1 

\ 
\\'arninl,!: Dama~;c to lhc graphics ~Hbp1cr. the ,j¡<;pby. nr hnth · 
m;ty rcs\tlt if thcsc jullllwrs ;trc nol in the rnnL'L'l pn..;ition . 

Tvne ¿, or~••'•v Pl P"' 
r-------~~-~~-------~-----~---~ 

111M Cf•lor Oi!>pl~v 01 
IPM fl.'nrtüf:1"0"''~ Di<;pl~v 

¡--------'----'---1-------
lllM [nhnn•:,..,d Color Oo~pl.w 

L-------------------~----~------

1. 



r r---· ______________ ., .. 
Ir an r:(iA j:-¡ !he only di ... pl:ly ad.llliCr insl:dlcd, oran r(;¡\ :wd ,, 
Monnchroml' IJisrl;,y ;ultl Prinll'r /\d;qllcr ;1re inslalled ín thc 
syst.:n1. 1tf~r tu Fi~urc 1 tn SL'I thc I:Gi\ switchc~. 

l 

Ir ;mEGA is inslallcd wilh :t Color/Ciraphics Monitor AdaJllcr, 
rdcr lo Fi!!Hft.' 2 lo s~t tlh' EGA Switclws. 

Type of Qic:play EGAa5 EGAas 

Attach1~d to the . Priri1ary Seconrfary 

Enhanc,.d Gmphico; Switch Switch 
Adaplcr 1234 1234 

No D•~nl~·¡ N/A J ¡¡¡ 
J.tonm::hr-.;¡m-:- 0•50I;¡y ¡¡¡¡ NJA' 

Clllor f)o:;pl:ly ¡ ¡¡ ¡ 11 ¡¡ 140 X?~; t.loch~l 

Color Di~.rl;¡y 
J 111 ¡¡¡¡ 

HHJ X?:. f.lnd"l 

Enh:ln·:•!rl e,..,¡.,. lli:;¡~lrty 111 j ¡¡ 11 (tlrJrm:1l f:l't•Jf !,lod<!t 

[nh:mcf'd Cn4:u l)i~pl;¡y 
j 111 llll ([nh:Ul•~"ll Coli11 fJnd<_!l 

Figure 1 

Typf! or Oi!'l.olay EGA as EGAas 

Allachedtothe Primary Secondary 

Color.'Graohicc; 
Switch Monitor Adanter s ..... itch 
1234 1234 

Col0r Orsnby ¡ j 11 1111 j•10 .'1( :'5/,l,)dPI 

C0lnr flr>pl;¡y 
Jlll J 111 U\0 X:!~_; tdnd•~l 

Nn {)•~pl:!v 
j JI J 1130 X .::'5 Mod•~l N.'A 

Fi!Jure 2 

Nolcs: 

l. ~·1odc selcclion can he rh:lllgcd hy programming. 
2. A maximum of two di.,.play" can hl..' atlacht:d lo thc systcm, 

·llfll' Cítlttr {li·.;p!;ty ;tnd lltll' llltllltlchnHHL' display. 

~-·;. ·.-

1 

··'·~·-- ,_ .... : . ...:... •... ·,:,,::: 

PC Nctwork Adaplcr 

Jumner Po~Hion 
jSee ligure) 

W1 

W2 

V/3 

ws.'!. W7 

wr. 

Funclion 

,O,ulomatir. R.•nl(ll~ Pr¡y-:Jr;"Jrn 

LC';"Jd tnr>u 

Nottl~r!d 

SPIS ,O,d;¡p(f'r t(' U~"! 
lnterrup! L~···~l 2 

S~ls /lrl;mt•:r !rJ JJ~t! 

lnl~!•rtr[ll L"v"-'1 J 

S~ls Ad<n)l~r ilS 
/t!l<?fn<lif)ll<ii!pl'?f 

SI!IS Ad;,pl"."r il"> 

P~i~:J.!r ~'>.·~~:J•o::• 

En<1IIIP.s flOtJ ~" 
/lrl"'oler !S~>•~ fJnl"'l 

Note: Do nf)l f>nahle lhP ROM on more !han 

one ¡¡(!npll'f. 

S"'·ilchcs (PC. XT, P'nrtahll· PCl 



1 
1 

G.l\ 
~ 

Parts Catalog 

r------· --·-

(lf<ll"C thc lmrd-flth 11\lj.!(' l:lh(•l(•tl "P:•rts Ci~IIIIOJ!
11 

in rhu.~~ uf 

thi.,. paJ!l'• tht.•n tli_.,.t·:mlthi .. p;tee. 

1 

1 

¡·-. --~--------·-···-·--········---·--··-···· -···--· ... 
PARTS CATALOG 

Limitrd \Varr;wty- 113~-1 Scn·icc Parts 
Ho\\' To Use This P;•rts CauJ!ng 
Visu:•l lntkx 
/\sscmhly l. Syslcm Unit- E:'\tcrior { :" 1 )fi) 
/\ssrmbly 2. Sy .. tcm Un!t- Exh:rior ()lf10) 
Asscmldy J. S~·stcm Unit- Extcriqr {)15:") 
Asscn•bly ··1. Systcm Unit - lntcfior ( ~ 150) 
Asscmhly 5. S~·stcm l.lnit- lntcritlr (.') 1(.0) 
A-;sc111hly (,_ Sy·;1cm Unil- lntLrinr Ci 1 ~:") 
1\so..;cml~!y 7. Fulllligh Pisl(cl!t' Drivc Type 
Assemhly :-:. Fui! lliglt Di•.;kcUc 1 >ri·.T Type 
/\:.;~;cmhlv 11. Full High Di·;kt:ttc Prive Typl' 2 
Asscmhly 1 O. Fuli i li¡;h l)i·;k,etlt: nri\·c Typc :! 
Asscm11 1y 11. Fulllli~h Diskcllc Dri\·c Typc ] 
Ac.;semhly 12. Full 1 li!;h Di...;k.cttc !hin: Typc :l 
;\~~cmbly 13. l)i<:kcltc Drivc l'mt:1hh: I'C 
Assrmhly 14. Fixcd Disk Drive . 
Asscmi,Jy 15. 
Asscm!Jly Hl. 
Asscm1 ... Jy 17. 
/\sscmhl}' 1 X. 

.,. 

' 

' 

' ·' ' 
~: 

,, 
1" 
1: 
11 
1 (, 

1 .~: 
~~~ 

" 
'1 
~(\ 

2S 
,, 
_1 () 

:t ·' _u 

''' 

lnlcrn;JI Optinn~; :1nd Ad:•rtcr'i 
F.xpansi~'ll U nit - Lxtrrinr (51 f,1 l 
E.:\p:wsion Unit- 1nterit~r (~ 1f·l l 
~ 1nnnchnllllt' Di'ipb \' ( ·"' 1 ~ 1 ) 
Color hi~:play 151 ~:l·l 

r\!'SCillhiy :?.0. i~nh:mccd ('olor i")j..,¡llay (51 ~4) 
As...;cml ,Jy ~ 1 . · 1'1 of e.'ision:d (; r;1 ph iL' 1 )j...;ph y (_e;, 1 7 _e;, l 
Assem1 1 1y ~2. 1\.cyl,oard ( X~-Kcy for ~ 1 :-'11 and ~ 1 t:j 11 
Asst:mhly 2). 1\.eyhoanl (X.1-Kt.•y f•.•r) 1 )) ) 

Asscml,ly 1 (_). : 1 '\ . ...... '¡ .. 
1 .11) 

Assemhly '2-1. Kcybul!nn Kilo.; P<)--Kl')') 

Asscmhly 25. KcyhuliPns 0\J-t..:.cy) 
/\sscmhly ~C1. Powcr Cnrds 
/\ssemhly 27. f\.·1iscellanLous 

. . . 1 1 ' 

¡,~ 
1 ' • .t .... 

1'~'' 
~-" 
:;o 
5~ 

11arf-.; (PC, XT. l'nrt;thlc I'CI 



·r h~· wan:tnly lcnn"i and ~'(•mlili••n'- applk:•hk in tht: c••tmlry uf puu·ha't: fcu·cpl fnr !he 
lJuilt:t! Stall'..: amll'naln ltic11l in rc~pcct uf an 111M l'crS4111<11 Cnmpulcr prnduct are 
av:.ibhk ftnntthe "llt•rlin. 

Limitcd Warranty- IBM Scrvicc Parts 

(Appli~s lo llniled Sial~ and Puerto Rico) 

Tht· lntcrnati•malllu~inc""' ~bchinc~ f'.,rr-~r;¡tjnn warrant~ that c:~ch IUM Scrvicc rart 
will be frn· lrnnt Jdccls in m:lll•rbl an.t wnrknt;m~hip untlcr cnndiliuns tlf nnrmal u~e fnr 
a ¡H.·riu.t "' '111 tlar.~ ''""' thl' •lall' "' r••rcha"c frorn 11\f\1 ur an Authnrizctl filM rcrson:tl 
(',.mputcr lkaln. S¡·f\Íl'l' l':nto; willl-.· dllwr rn·nnolitinllctl or ncw par!'>. Shuultl an II!M 
St·r·.-irt.' l':nt f:tilto he fwr rr .. m tldcl'l' i11 m;•tt·riah nr wur~m:tn~hipthnin¡: tln- •m·tlav 
~::ur.mly (>t'rÍutl. 111M will. ;ti Íl'> opliull. rqqir "' n•plan• lhi' Scr\'icl.' P:.rl at nn dmrr.~ in 
thl' Unih·•l Slatc'> m rucrltl nic<~. 1\ll rl•pi;Knl St•n·in• l'arl~ will bt·comc thc ¡•rnpt'l!y uf 
11\M. -¡ hi'> li111Ílnl w;orr:u11y ,¡, ... , nnt indwk ":n-ice tu rt•¡•.tir damaf!e In !he Sc,...,.icc l'arl 
h'\llltinJ.! fru111 :•t.:t·iolc-!11. t!i~a\ll'f. mi""''· ahuw. ••• nun-IIIM nuotlilicatinn ••f lhl• l'rothu.:t. 

l.imitt••l W¡¡rranty <:ert•kc ma~· t'!" t:l•!aint·ol h:: ,tdi~TrinA !he t!cfcni'-C St:rvio:c P;trt tlurit•l! 
lht·'14l-lb}' wananty ¡)l.:fiutll•l :tn Auth .. rilt·tl tl•t• IBM f',·r~nnal Cum¡Juln lk:tlcr. m arty. 
lllf\1 ~.:n·in• 1:xrh:1n¡.:c Ccntt·r iu llu- l.~nilc•l \"t:<ln "' l'uo:rtu Ricu. A l/;ah•tl pwuf uf 
purl·ha~t· hum 111M "' an 1\uthnrill·d 111M l't'""ual Cump~t!t•r Oc;•l•·r mu~l arcnmr,any 
lho: daiul. (.'nnl;¡t'!IUM hv wrilin~ '" 111!..1 t-.:;¡ti<on:.ll'~trh Ccnh.'r,I'.O. Um1 4HI. 
Cirt:t'Jlt'il'llc. lnJi:111a .u,rJ.'i (,., fmllu:r inf••nnatum. 

Al .l. EXI'HrSS Olt IMr'I.IEil W:\UfL\NTit:S FIJR TI liS SER VICE rAHT. 
IN('I.l IIHNf; Tlll: WAHRA."•fl 11-S tll~ \tHt(.lf,\NTAIIII.ITY A NI) FITNE."\.'\ FOR A 
1'1\U nn 11./\lt I'IIIH'OSE. ARI: l.l~tiiT.Ilt;-..' DURJ\TII IN TOA I'EHIOn OF 1HJ 
IM Y.'\ FUI lM Tlll' DA TI: e lF l'l_lll.t:II.I\,.\"F. :"\:--:!1 Nt 1 WAKH/\NTIES. \1.11 IETIIFR 
t:Xt•Ht;.SS t lll IMI'I.IEI>. \\'11.1. ,\I'I'I.Y 1\I'TI;I! Tlll.'i I'EitiOil. S<IME !-.TAl I'S J)f) 
NC n 1\.l.l.fl\V I.IMI'fii.TIONS ON IJtJ\\' l.f 1~(; ,"\N IMI'UED WAnRANTY I.ASTS, 
SO Tlll: AIIOVE UMITATJONS lo,t/1. Y NOT /\PI'!. Y ·¡o YOU. 

IF TI liS SEU VICE I'AH.T IS llFFI:CI'I\'1: 1:-.1 M1\"lEIHAL'i OR WORKMJ\NSIIII' 
L'NilEI~ CONDITIONS OF NIJnM_l\1. PSI'. AS WAURANTEIJ AJIOVE. YOIJR 
SOl .E UF.JI.H::IlY SIIAI.I. ltf: HJ:i'AIH 01{ l~rt'I.ACEMENT AS I'HOVIDEIJ AIIOVE. 
IN NCI 1:.VENT Wll.l.lll~t IU: I.IAIU.I: I'CI Yf JIJ rt)lt ANY OAMAfiES. 
INC :¡ 111 liN(i U IS'I' I'Kt u:ns. l.t.l\T SAVIS( iS 1 lit e ITIIER INCIDENTAl. Olt 
CC 1NSEQ1.1ENTIAI. DAMMiFS Alt!SINI.i CH.' r OF TIIE USE OF OR INJ\Illi.ITY TO 
lJSt: SlfCII fiHIIHICT, r:.vr.N IF 111\1 CJR AN AUI"JIII!{tZEIJ 111M PERSONAL 
('( IMI'UTI:Jt I>[AI.Eit IIAS HIT N 1\11\'ISI:n fJF Tllt: I'OSSIHILITY f)l: SUCII 
llAMACiES. Ult FOR ANY CI.AI,O.,I BY ANY 01"1 tUt I'ARTY. 

SOME ~11\TE."i no NOT AI.I.OW TIIE EX\I.USION OR UMITATJON OF 
INCIIH:NTAI. Olt CONSI:Qllt;N I'IAI. JJAMMIF..S HIH CONSIJMER PROOUCTS. 
SO Tllt: A HOVE I.IMITATUINS lllt EXCI.IISifJNS MA Y NOT AI'PLY TO YOU. 

Tlll~ WARRANTY (11VES YOU SI'ITIFIC I.HiAI. RIGIITS. ANO YOU MAY 
AI.SO 11/\VI: OTIIHt RI(;JITS Wlllf:ll ~tA Y VARY FROM SlATE TOSTA TE. 
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How To Use This Parts Catalog 

1. Similar Parls- Tr two parts are similar. thcy m;1y be listctl in 
thc samc list. Similar parts are rdnrcd 1•' by nnc in•_ k K 
numbcr hut are tli~tin~uishctl hy thc p:trl numhcr ami 
dcscription. 

2. 

J. 

4. 

5. 

NS- When rhis indicatinn ;¡ppc:trs in thc .·\S~!- INDEX 
cnltunn. it denotes a part not shm-.·n in thc :1'>'>1:mhly. Thí•; 
tlco.;i~n;,tion is gencr~lll)' uscd for misn.:llant:nus parto..: rackt:l'-'. 

n -Thi\ cnlry'in thc Units cnlumn indic:tiC'-' tlu.: p:lrl h:t\ :J 

rcstrictcd av~tilahility. 

AR _ /\s Rc<.¡uired {/\10 in thc Unit~ column dL'Ilotc~.; tll:tt !he 
units pcr asscmhly may vary hascd upon sy'-'tcm cnnfi~m;ttion. 

lntl~nlurc- Thc intlcnturc is markcd hy a "l'rics ~~r dnto..: locatt~d 
hcfon.' thc part <lcscription. The indcnturl' intlicatc'> tll.: 
rl'latinn:-;hips of a part to thc ncxt highl'r a~scmhly. 

Examplc of a Parts List 

IISH - PIIRl UN ITS ,O[SCP.IPTION 

1 !IOF.X NtJH(\(Jt 

1 - 1234)67 H'lill Asscmbly 
- 1 17]1¡)(,8 1 . SubOJ'>'>I:tuh 1 y 

- 2 12)1¡)69 1 Sub.l'>S~rnh 1 Y, US 
- 2 12]1¡~(,(, 1 Suh,ts .. •:flllt 1 y. N.--. ... -us 
- J 12 ]l.¡ 565 R .. O•:t ,1 i 1 ~!ti P.11- t Res 1 r ir:: t t-d 

- ,, I]JI¡)fJI¡ 1 Sub:J'iSf!"'h 1 y .. Uet a i 1 cd r rtr· t .. Octai l~d Purt .. Dct.l i 1 r:d Prtrt 

- 'NS 12]'1563 1 . Suba:.se•nh 1 y Nr1t S"own 
.. Octailcd P.1r t 

-- Or!t<li 1 t>d P ;¡r 1 

- 5 12)4562 AR Suhas'it:lllh ly - U<ie " Re~ui~'!d 

11-'" 
:~ 

P:1rt..; u•c. XT. Porta. n ' 
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1-low se thc Visual lndcx 

... _._-J··-··;· 
:·- :-

--··--... ·· .......... r,...... ,, .. oA •-•> 

. .. ....... .. -· .. ---... . 

r· :··_·.- --·--·r:·.;·t_ 

::=::.-;:···. 

.h-.o•onl•h· 2 t. fl:.-~ '"'·'!'' !H.\-1\,._, rur 
~·~:"1 . 

·--. 

1. 
Turn to the 
visual index. 

r----. and locate, by 
illustration, 
the asscmbly 
containlng lf'l~ part. 

\ 
I'T'T .... (:: i ., -~·- ...... , 3. 

:. ~..::::: inde~t number 
· .... 1 Using tlle 

(rn·~ ... !. ~11· : .. : .. ::· :~·-::.:]~:-=·~-~:¿:::)-~~...:. __ r=~~~~:~: 
accompanying 
listing lo 
obtain the 

( 86~t.~ZS ' 1· Jnp (~IVrf 

1 

1 1 

1 . ' ,·r 
1 J ...... ,._, 

part number. 

"·····-·-

4 Parls (I'C. XT, l'nrlahlc I'Cl 

J 

Visuallndcx 

System Unit (5150) 
Assembly 1 and 4 
P(\QCS 7 and 10 

-., .. 

1; 
,'-----· 

System Unlt (5155) 
AssP.mbly 3 anlf 6 
Pages 9 and 1 •1 

Diskette Orive Portable PC 
Assembly 13 
Page 23 

Interna! Optlons and Adapters 
Assembly 15 
Page 30 

Syst~m Unit {5160) 
1\c;s~mbly 2 and 5 
PageS 3 and 12 

Fuii·High Disk en~ Oriveo:: 
As!'il!mbly 7, 8, 9. 10. 11. and 12 
Pag-:>s 16 through 26 

Fixed Disk Oriv~ 
Ass~?mblv 14 
Pnge 29 

Expansion Unil {5161) 
Assemblv 16 ;,nd 17 
Pagc'i 33 and 34 

~·art~ (I'C. XT. f'M1:1hlt• PCl 5 



------------- .. _.._......._.. ;-., ....,..._..,~-----·----.-.----~~-~ ... -- ~--- - ---!'"""\,--

Visuallndex 

Olsplays 
Assembly 18, 19, 20, and 21 
Pages 36, 36, 40, and 42 

t<eyboard (83-Key 51 55) 
Assembly 23, 24 and 25 
Pages 45 through 48 

Keyboord {83·Key 5150 & 5160) 
Assembly 22, 24, and 25 
Pagea 44, 46, 4 7 and 46 

~~~-.. 
" 

PowerCords 
Assembly 26 
Page 50 

~ 
>.!,._,=--<~· 

Note: Miscellaneous Hardware ;:m(! wr<ip plugs are listed on page 53. 

·_-, XT, l'url:~hle I'C) 

.m. 
V 
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Assemhly 3. System Uuit- Exterior 
(5155) 

2 

/ 

A~H - PI\.PT UNI TS 1)[5(P. IPT 1')'1 
INO[>' NIJMR[R 

J - f{I¡~1¡4JI¡ Covcr A..,o;.~mb 1 y 

- 1 Covcr 
- 2 . fl,lnri le A<.:<>f"'l"bly 
- J 8651¡/¡ 1) 1 Pa•1e 1 l%.;;c;e"•h 1-; 
- "' 3h5ltl.o4o 1 P.v,r: 1 fi'<•,••n¡h 1 '{ KiT .. Panf!l As s•~mb 1 y (P.r. M Ar:c.c<.:o;) .. r><.,•el RI'!T '"" i ner K.it 
- "' 8G544J9 1 . (qver .1nd ~~~nd 1 e H.lrr:lw"'''"" ~; ~ 

.. Fr')dPl P;HI .. \J.1-;hf>T, fri.-:tion (o. t y 2) .. Nut, Stud (Ql_y 2) .. Screw, Shr>ulder M1• (Qtv 2 l 
- NS R~54445 • . '"" Lah~ 1 
- NS BGS'•lt 18 1 (.lrryinq (;¡<,'! 

- "' 1 Powcr (r¡r d (Se<! rl)w'!r 1:'1r rl P.]r! •, L; .,, i 

/ 

l'arts !I'C. XT. l''lrtahlc I'Cl 

~ 
........ : 



¡\ ll l ' ' 1 ¡¡y 4 
(5150) .. 

lO 1' 

- lll ( Syskul U . 

Math e oprocessor 

nrlahlt• I'C) 

- lnf crio¡· 

1 

- tl5 
. 7 
• R 
. ') 

- 10 
. " . 
" . tl':i 

· NS 

· NS 

1 

J•c¡ 

t-"' 
:--" 
o:j 
1 ~ 1 

1 

' 
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Assemhly 7. Full High Diskette Orive 
Type 1 

11 

16 rls (PC, XT, l'nrl:~hlc !'(') 

-----r'·--·- ..... -··-~-·~·· ___ /......., 

e . • . 

@ • 
1 

llbkclle llrh·c - T)·pc 1 

Use only in drivcs that havc an A. 1\, nr nnthing in fn,nt of thc 
serial numhrr. Thc snial numhcr is \'i..;ihk lrnm thc !np nf thc 
drivc. 

ASt1 - PART UNITS [l[ SCP: 1 PT H)tl 
1 NOEX NUHB(R 

1 852'J l'JJ Oiskett•! Driv" A:<; '>~···h l·¡, Si n•¡I~~S i dr:r1 

R51920~ Di<>kcne o. ; "/ ·~ ,...., ~ l'lflb 1·;. !'J .... ,t.J r:-S i •1<>•1 
1 852:1226 l.011 i •: Bo.1rd ,.,..;,f-, Shi<!ld 
1 fl57~l2f•7 (u~'! l. (!Vi~l ,....,.,,.,,,h 1 '( .. (n"<! l•:•H:r J1,- ... 

.. ( l)'l~ :. ~- ~ f:!Pl> ,., .. HtHt"l inQ ( 1; f''. .. l..-¡!<:: h A;~cmhl-~ 
J 852~111 R 1 r -1r: ~ o Sw i 1 r:¡., 

" asrnM. R 1o -~~-L o Str>r 
5 8'll'J2'·5 • ~')P . '!l'pf!r A··m 
(, 857'1~Sf) 1 S<!~.,.., 8~F•r •1 
1 8)i''J261¡ R Movh ¡.., SSP./11)0~8 

1 ~~~ 7'! 7 lll R f.lo-!·J 1•: [I~,P.n20VB 

8 85~'12/i 1 1 Guitil!, R i o¡h t 
. ., fW~'Ji''J3 1 F' "''' 

., ., r.·~ 1 

10 ll52'PS8 1 LEO ,\s·.cmh 1-.f 

" B52J12\ 1 \Jr ; ·-~ Protect Switch 
1] 851'125 7 R lnd~J< A<i. S•."t:~! ¡-, 
1.1 A52'J262 Gu ¡ d•:. L 1: f t 

17 
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Asscmhly 8. Full Bigh Diskette ihin~ 
Typc 1 

1 R Parts (PC, XT, Portahfe PC) 

t -_; 



A 
V 

START-AT 

Place thc hard-tah page lahclt•ol "STAI!T- AT" in place or 
thifoO paJ!e, thcn diiOCanlthi"' p:•ce. 

J 

MAP 0000: Start (AT) 

This is thc cntry point ror 311 IH\1 PI RS(IN/\L C0~·1PUTER 
AT'M· MAPs. Tht.: MAI's will hclp yoo determine th~ L•ilin!:! lil'ld 
r<'placcahlc llnit (FRU). 

Thc AJvancc.:d Di:1gnostks progr~11n ¡, intcndcd lo test''"~'- IH\1 
products. Nnn-IBM prnduct". protolypc c:ml..;, ~>"r n•otlificd 
options can pi"'-' falsc crrors and Ín\·;did sy<;tL'Ill rc:-;p•Hl"CS 

All vnltagc.<i inthc ~-1APs ~re pm:iti\T unh:ss othcrwisc shrl\\'ll. 

001 

fltfnrc ynu hc~in: 

l. P•JWl'f ofl 1 he systcm. 
::!. Ensurc all cnnncctor~ :1n.: itl'.:talll·d corn:ctly. 
~- Ensurc any jumpns or swih.'IH:·; :1n: s•:t corrt..·f.:tly. 
4. Ensurc tlh~ 115/230 Vac sl'icctor switch is st:t fm thc \'oll:t_Lc 

avaibhlc at thc outlcl. 
5. Vcrify lhc options ~re c.:orrcctly sL'l hy runnin~ 1!1c S.ctup 

prog.ram. After running thc Scltlp prngram (or il ynu c:HJrl!l\ 

run tlu.: Sctup prngr:~m) continlh: witll St1'p ()f_ll. 
. ' 

lnscrt the Ad,·onlccd Dia~~nostk~ di<:keth.: into dri\T A. 
Pov.·cr on the systcm. 

IS TIIE 1'0\VEil Slii'PLY FAN llL'r-;NING~ 
Ycs Nn 

1 
002 
Go to Stcr 05X inthi> ~lt\P. 

003 
Listen cardully for an~· audio responses tlurin!-! thc po,,·cr-on 
se![ lc>t (POST). 

DIO YOU IIEAR ONE SIIOilT llEEI' AT TIIE END OF TIIF 
POST? 
Yt.•s No 

1 

1 
(Stcr 004 continuc>l 



00~ 

Go lo Stcp 006 in lhis MAP. 

nos 
Go lo Slcp 034 in this MAP. 

006 
(From Stcp 004 in lhis MAP) 
Dlll YOU RECEIVE A 1 CoX ERROR? 
\'¡¿s No 

1 
U07 
Go to Stcr 011 in this ~:lA. P. 

OOR 
DIIJ YOU RECEIVE A 161 ERROR? 
\'e~ No 

1 

009 
Go to Step OH> in lhis MAP. 

010 
Go lO 

11 MAP 0100: Syo.;trm noanl Start.
11 

011 
(From Slcp 007 in this MAP) 
lliiJ TIIE MESSAGE (RESUME= "FI" KF.V) ArrEARON 
TIIE SCREEN'! 
\'{'S No 

1 
012 
Go lo Stcp· 073 inlhis MAl'. 

OIJ 
Makc a note or anv error mcssaccs on the scrccn. 
Prcss thc FJ kcy tr; continuc. .._ 

nmTIIE MESSAGE (llESUME = "F1" KEY) GO AWAV 
WIIEN TIIE Fl KEY WAS l'llESSEI>? ' 
\' .._. .. N u 

1 
1 

(Step 014 continucs) 

Ollllll-2 Slarl (AT) 

r 

·-·,·:: 

) 

un 
CYnnn SIL'p 011 in lhi:; ~.\,\1') 
Find your lTror in ti¡.· fuii,,\\'Íil.~~ li¡:ur·~· ;111t.l 1:1h· 1lw :ll_-¡¡,, 11 

' indicatcd. 

Nuh.•: lf illl error messa¡~c and incnrrcrl ;n1di•1 r-.·"r'oll,L' 
occur. lakc lhl' actillfl indi..:atcd for thc crr1n lllt."'";n.!L'.: 

POST Error: 

~J,J B~·~o .1nd: 
8k•nk Di!':play .. 
[llini-".irt!_l Cursor. 
Unrr.~d<thle Oispl~y .. 
Machirlt~ Funcl,oninq Prnp<~rl·¡. 
1:-:x Enor. 

1 Long ilnrt 1 Short B·~~n . 

2 Shcu! 8<;-~¡~:: and. 
[31,1n1o. or !.111f'"!<'!t1;ü•l•• Oisplav. 
Oistorl•!d Oisnl;¡y trnt~~e . . 
1 x:o: F.nor 
xxx:~xxx xxxx 201 Errer. 
JQX E•rm. 
XQOX Error. 
f·01 [ffOf .. 

17XX [r11~r . 
JI!XX E11m . 
31XX Error. 
CflOOO ROM Error. 
10 ROM CCOOilQ 
ROM Error .. 
1() ROM Y.XY.XXX /10 Ad;'lph~r f:";HIIH•!I. 

Conlinuous n•!l'!p . 

Any Errors Nol Sh0wn Above 

. ' 

Ar.tiQn: 
---~-

r.AII~ '10?0 n"w~· ';t;p! 

r.~AP 0n7') Pl~"JJ"' ';•;¡r: 
MM"> f)'}.-='11 P':'"l.·~r ;.!.1r1 

. U,H• (\'-t;:r! P.-)"...,,~, ;..~'l·t 

•.1.~f' ('1¡)'"¡ •_;,..,¡,;,.., ~o'\:t•-1 r.•-. 

Gc- te !3-ló>l' o:~;,.. •'"·" •.•~r. 
. Go tr:o :3t'?o o:-~"''"'·-: '.'r.r. 

1\IAP 0100. S"'>l•'n' ':·''1"'' ~~·.v 
. ... f.I:.F 02f'•J. r.·~ ....... - ... ; •• ,., 

f,)t.p ()]1]0. 1-. .-.·;!••.'•"'": ~! Yl 

. ... f,!;\p OJC·()· ~o .... _.,,,.,.,.~ ·.;:.1.-t 
t.lt."Pnsno o • .,·~··!!"~ .... "~;;·,.·: 
~.HIP! :-oo· r, .. ~·l r)··.~ D ....... <:.·., 
!.1 . .-.P Jr)')')_ 1'(; 'J,-.!·.··•·•1-

.... tA.\P J 100 /11! r·c ~ Jn•·s...,•io 

. r~·-~pl:..-•• F.,, .. ¡[""~ ['• ... ·,. ·''1.11'''" 
MM' .')(1Qr¡_ PC 'J~I?···•" 
n•~nl.lr., S''"''"', (~~l;l"~ 

. ~1,¡p oo~-:-1 "•.w:"' ~ ..... 



074 
(From Stcps 032, 035, and 056 in this MAP) 
Find your error in thc rollowing figure and take thc action 
indicalcd. 

Symptom; Actlon: 

lncorrect Memory Si te 
Oisplayed Ouring !he POST., .. MAP 0200: Memory Start 

Display Problems: 
tnco~recl Colors . . ....... Go lo Stop 075 in this M~.P 
No High lnlensily. . .. Go lo Stop 075 in lhts MAP 
Missing. Broken. or lnconecl Characlers ..... Go to Step0751n this MAP 
Btank Display ¡Oarkl.. . ..... Go tn Slep 075 in this MAP 
81anl<. Display fBrighl). . ........... Go to Step075 in this MAP 
Oistorted lmagc . . . .... , Go lo Step 075 in thi!> MAP 
Omeadable Oisplily.. . .... Go lo Step 075 in this MAP 
Other Display Prohlems • ·.. . ...•.... Go to Step 075 in this MAP 

Flash.ng CUJsor Only 

BASIC Screen Appears ... 

lo."lds Program from Fixed Disk .. 

lo.,ds Program lrom Reinole Sta !ion. 

Oiskelle Boot Failure ... 

PARITY CHECK ... 

Keyboard Problem. 

Caonot Finish Oiagnostic Tests .. 

Printer ProbiP-ms. 

Uetwork Problems. 

1-il!un· J. Faitur~ Symptonr; 

OililO-, , Si:~rl (,\T) 

...... Go lo Step 078 in this MAP 

. MAP 0600: Diskette Ori11e Slart 

. . MAP 0600: Oisl<:elfe Orive Start 

. .... MAP 0600: Disketle Orive Sl;\rt • 

MAP 0600: Diskette Ori11e Star1 

MAP 0200: Memory Start 

MAP 0300: Keyboard Start 

MAP 0020: Power Start 

. ........ ReleJ ro the S'!rvic'! 
Manuallor the Prinler. 

. . Reler to the Service 
Manual lor the t1Ctwork. 

1 

~­
V 

075 
(From Stcps 073 ond 074 in 1his M/\1'1 
IS AN ENIIANCED í.llAI'IIICS AD,\I'TI'Il INSTALU:Il~ 
Yt~~ Nn 

1 
076 
Rcfcr to thc 1\IAP for 1hc failin~ display adaplcr. 

1177 
(in to "~1AP "2·100: Enh:1111:ed Graphic:-. t\d:qlt<.:r.'' 

07N 
(Frnm Stcp 074 inthis M/\1'1 
ISA MATII COPilOCESSOR INSTAI.LED? 
Ycs Nn. 

1 
079 
Go to "MA.P 0(\00: Di:-:kclle Dri\"l' S•.art." 

ORO 
Pnwcr ('ff thc systcm. 
Removc thc math coprncc~sor from thc ~yo;;tctn hoard. 
l'owcr on thc systcm. 

niD TIIE FAILING SY~II'TO~IIlE~IAIN'! 
\'l·s No 

1 
081 
H.cplacc thc m;:¡th coprocc~sor. 

OR2 
Rcinstall thc math cnproccs~or, thcn ~oto "r-..,1AP nr100: Diskrttc 
nrivc Start." 

~lari(:\Tl !ltl 

~ :~· ... 
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.;,¡'!'_' 
08J' 
(From Stcp 073 in this MAP) 
Go ~o thc tvti\P indicatct.l hy the error codc. For cxamp1c, if you 
receivc lhc error cmk 7XX, ~o lo "MAP 0700: Math 
Coprocessor. '' 

Note: lf you are unahtc to find thc MAP that 
corrcsponds lo your error codc, you have an lB M device 
with its own scrvice monual ora dcvicc not supported by 
IBM diagnqstic tests. 

) 

00011-16 Srarl (¡\T) 

/ 

-~-----.-~- ·-

'. 

------· ------~ ---------------

Jumpcrs and Switch Scttings 

------~-----------··-···¡ 

Place the hard-tah pagc l:thclt.-d ",1umrwr" :nul S\\·it<:IJ s~~t1inl!"" 
in pi.ICC Hf fhis ra~c~ 1hen discnnf fhis pac:c: 

' 
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JUMPERS AND SWITCH SETTINGS 

System Setup ................................... 3 
Option Compatibility .... : . ...................•... 5 
BIÜS ROM ldcntirication .......................... 5 
Terminating Rcsislors :Jnd Switchcs .................. 6 

Diskcllc Drivc ................................ ó 
Fixcd Disk Drivc .............................. 7 

Powcr Supply Volta~e Selector Switch ................ R 
Using thc Switch Charts ........................... 9 
Systrm-lloanl Display Switch ...................... l!l 
fv1('mory Expan~;ion Oplions .........•.•........... 11 

Rase Mcmory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Expan!'ion Mcmory . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 

Cluster Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Sta! ion Adtlrcss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

·. Remole lnitial rro~ram Lo:1d ................... 14 
Adaptcr Numhcr ............................. 14 

Enhanced Graphies Adaplcr (EGA) ................ 15 
I'C Nctwork Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Scrial/l'arallcl Adapler ......... , . . . . . . . . . . . . . . . . . 18 
Binarv Svnchronous Comnmnications (IJSC) Adaptcr . . . t 9 
();tia Í\cquisition ami Contrnl (DAC) Adapter ......... 20 

Analo¡; Out¡ml Rangc ......................... 20 
Analo¡i Input Ranf!C .......................... 21 
Adapter Numl>cr ............................. 21 
lntcrrupl Requcst (IRQ) Levcl .................. 22 

General Purpose Interface llus (GPIB) Adaptcr ....... 23 
Adapter Numhcr ............ ' ................. 23 
lntcrrupl Rcqucst (IRQ) Leve! .................. 24 
hllcrrupt Acknowledgc (INT ACK) Leve! ......... 25 
Direct-Mcmory Acccss (f)MA) Channcl .......... 25 

Prorcssional Gmphics Controllt:r ................... 26 
Voicc Conlmunications Ada(ltCf · ..•........•....•... 27 

~ 
V 

Systcm Sctup 

Thc Sctup pro~~/am is on thc Advant:t'd Di;,~nn,aico.; di..,kcth.:. Y~\u 
m.:nl to know what options :1rc inst;dlcd in thc "Y'tcm unit \ti rnn_ 
thc Sctup prngrarn. 

1. Makc a list of thc option Jdaplcrs inq;;llcd in thc systcm. 

2. Dclcrminc thc typc of dri\"CS inst:llled. 

Fixcd Disk Orive: ;\n idcntifk;Hion bhel Í"i 1111 thc frnnt nf 
tht: drin·. 

Oi.'>kctlc Drivc: Thc hezcl ~~r :1 dnuhlc-..,idcd ( ."'t,nl\: 1 
diskette drivc has an ;-~o..;h::risk: thc bc;,.cl nf a high-t::,pacity 

( 1.2M) diskette drivc is not m:1rkcd. 

J. Ensureth;tt :111 jumpcr~ and swi!l:hcs :trc sct corrn.:tly. 

Note: lf yon rcccivc :111 error codc. trnuhlc~IH'Ot any 
error indic;1tions othcr than 1 úX firsl. U thc only error 
codc ynu rcccivc is lóX. and you cannnt Cl'ffl'Ct thl' Sctup 
program using thc instructions on thc followin;.;. p;~~c. 1-;o 111 

"MAl' 11000: Stan CAT)." ' 



~, .. <m Selup 

l. lnscrllhc Advanced DiagnostiCs diskcllc into diskelle 
drivc A. 

2. Power on lhc system. 

3. When thc Advanced Dia~nostics menu appears, selecl 
oplion 4 ISETUP) ami veril y thallhc oplions are correclly 
SCL 

The Setup program will prompl you for !he following 
information: 

11m e 

Dale 

OiskeUe OriYes 

fixcd Oisk Orh:es 

Mcmory 

DiSJllay 

4 Switchcs (A T) 

Sct or changc thc time. 

Sl·t or change thc date. 

~clcct tho numhcr and typc (high 
l'ap;u:ity or Uouhlc sidcd) installcd. 

Sdcct thc numbcr and lYflC of Urivcs 
in.stallcd. 

Sdcct thc :imount of base antl 
cxpansion mcmory installc<J. 

Sci thc primary display i[ two display 
:u.laptcrs are installcd. Sclcct thc modc 
( 40 or XO column) if a color display is 
installcd. 

• 1 

Option Compatihility 

Ccrtain option ;-~daptcrs conflicl \\.·ith c:JCh othcr whcn u:-;cd in the 
s::unc systcm. Thc following adaptcrs slwuld not be in~talkd 
togcthcr in thc systcm unit: 

• Synchronous Data Link Control (SDLC) Atlaptcr 

Altcrn;-~tc Oinary Synchronons Communicatinns (Ah BSC 1 

Adaptcr. 

BIOS ROM Identification 

To determine tht· date or thc HIOS ROM mnJulr. run thc 
rolln,ving Bt\SIC progrnm. Typc !he prt~gr;nn cx:lCtly as ~hnwn. 

10 DEF SEG=&HFOOO 
20 FOR X=&HFFF5 TO &HFFFF 
30 PRINT CHR$(PEEK(X)); 
40 NEXT 
RUN 

Thc date that is displayt.·d i.s thc date nr your RIOS ROM moduiC. 
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Tcrminating Rcsistors an<l Swilches 

Diskette Orive 

A diskette drivc may havc a tcrmi11ating rcsistor or tcrminating 
switch. 

Tl"mJinating Rcsistor ~A terminating rcsistor must be installed 
in di.skcttc drivc A. Diskette <lrivc ll should not ha ve a 
tcrmin~ting n·sistor im;tallcd. 
Tcrminatin~ Switch- lf a diskette drivc is cquippcú with a 
terminating switch instcad of thc tcrminating rcsistor, sct all 
S\\'Ílrhcs on diskette drivc Ato thc On position. Sct LJII 
switchcs on diskette drivc n to.thc orr rosition. 

Note: Thc tcrminating rcsi!-itor 1~1ay appcar in a differcnt 
location on thc t.lrivc. lf so, an idt'lllifying lahcl will be 
;tltachcll to thc· tcrminott ing rL·sistor. · · 

,(]\ 
u 

.. -.-. .... ·"· ·_,- ..... 

Fixcd Disk Orive 

Thc tcrminating rcsistor must he in:aalkd (111 lixed disk 
drive C. 

In a systent unit with two rixed disk drin:-s. rcmo\T thl' 
lenninating resistor fn1111 fixcd disk driH' 0. 

Note: The tcnninatin~ n.~sistnr may arr~~:;tr in a difkrent 
Jocation on lile drivc. lf SP. ;tn ickntiryin.~ l:thel \\·illl1t.: 

auacllcd tn thc ·tcrminating rt"si<.;tor. 

Terminating 
Resistor 

.- · .. 
Dottom 

,View 



Power Supply Voltagc Selector Switch 

Thc voltagc selector switch is locatcd at lhc rcar of the system 
unit powcr supply. ll must he sct for thc voltage prescnt atlhe 
clc~trical outlet. 

Switch PosiUon Voltage Range 

115 Vac 100 lo 125Vac 

2:10 Vac 200 to 240 Vac 

R s .. irchcs ( AT) 

r 

1 

• 

Using thc Switch Charls 

Thc following lcgcnd npplics to thc rlwrt~ in thi., scclion. 

Symbol Meanlng 

. Not Used by lhi$ Jlpptic.<!tir;n 

1 On/Ciosed Position o• il Switch 

1 OH/~nen Posi:it:Hl of .:l S· .. ,itr;h 

N/A Not A!lowecl f)r tl')t .Apntor;~llle 

Nutc: For smn~ optinns, thc t:waomcr mu<.;t o;upply 
inrorm;ttion for corree! setting of jumpl'r~ or switclu.:<;_ 

To sct a rockcr switch, prcl:s thc rocker <Jpwn to thc dt.:sircd 
po.<.;ition; lo .\iCI a _ ... lidc switch. slide !he ht!: nf the S\\'itch lo thc 

• (ksircd po:~ilion. 

S lid e 
Switch 

or 
Rocker 
Switch 

Ballpoint 
P•n 
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Systcm-Board Display Switch 

H your prim3ry display-adaplcr is a: 

Monochromc Display ami Printcr Atbplcr- Se! thc di,.play 
~witch to thc rcar of thc sy_o.;lem. 

Color displ<.~y ad~tptcr- Sctthc dispby switch 10 thc rronl qf 
thc syslcm. 

Monochrome Display 

System Board 

Primttry Display 
Switch 

--------
1 

l_ - - - - - - - - - - .1 
Front 

1 () Swifl"hcs (AT) 

Color Display 

[:·jl 
'-------./. 

'-.______..../ 
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··rc____~~-.r . DIAGNOSTIC MAPs _. 
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Place the hard-tah p:1ge laheled "OIAGNOSTJC MAPs" in 
pi:Jce nr thi~ pa~(.'. thcn di~card ihis pa~e. 

. 
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DIAGNOSTIC MAPs 

MAP 0020: l'owcr Stort .................. . 
MAl' 0020: Powcr (I'C) ................. . 
MAl' 0020: Powcr (A TI ................. . 
MAl' 11)00: Systcm lloard Starl ............ . 
MA 1' O 100: Systcm Board ( I'C) ........ . 
MAl' 0100: Systcm Board (AT) .......... . 
MAl' 0200: Mcmory Start ................ . 
MAl' 0200: Mcmory ( PC) ................. . 
Mf\P 0200: Mcnwrv (XTI ................ . 
f\.fAP 0200: PC F:•mily Exp:~nsinn rvkmnry .. . 
MAl' 0200: Mcmory (¡\T) ...... . 

~1AP OJOO: KcyhoanlStart ............... . 
M!\1' 0300: Kcyboard fi'Cl ............... . 
MAl' 0300: Kcyboard (f\T) .............. . 
MAP 0400: Monorhrome Displ;1y <lnd Printcr 

Ofl20-l 
011211- 1 
tHl20-l 

111011-1· 
()100-1 
11100-1 
02()0.1 
() 200· 1 
O:?OtJ-1 
(!~1)1).¡ 

11200- 1 
O.l.tH).J 
l)_l.(lq. 1 

o:HIII-1 

Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . . <1~00-1 
MAP 0500: Color/Graphics 1\lonitor A<laptcr .. 0500-1 
~lA!' 0(>00: Diskette Drivc Starl . . . . . . . (lt,IJfl-1 
MAl' 01>00: Full-lligh Diskcllc Drivc ., ........ t}(,(J0-1 
MAP \J(tOO: Diskette: Drivl' t Portahlc PC} ()(¡00 4 1 
M Al' 01>00: Diskette Drivc ( Af) . . . . . . . . . . . . Oh00-1 
MAl' 0700: Math Coprnccssnr .............. 07011-1 
!vtAP OIJOO: P:m1IIL'l Port Start .............. · O'Hif).J 
Mf\1' 0'100: Printcr AJapter ................. 0')00-1 

' MAl' Of)OO: Scriai/Parallcl f\daptcr- Parallcl 
. Port ................................. . 11'100-1 1 

MAl' 1000: Altcrnatc Scriai/Paralkl Adaptcr-
Parallcl Port .......................... . 

MAP 1100: Serial Port Start ............... . 
M;\P 1100: i\synchronous Conununic~tions 

Adaptcr .............................. . 
MAP 1100: Scriai/Parallcl Adaptcr- Serial Port 

.1\.IA P 1200: Alterna te Serial l'ort Start ....... . 
MAP 1200: Altcrnatc Asynchrcmous 

CommuOications Adapta ..... . 
M Al' 1200: Alternatc Scriai/Parallcl Adaptcr -

Serial Port ............................ . 
11.1!\1' 13110: Gamc Control Adaptcr ...... . 

1 (1()(). 1 
11011-1 

111111-1 
1 1 00- 1 
1200-1 

1 201J- 1 

1 200- 1 : 
1.11111- 1 1 

¡..-o ' 
(..) 

o 
011011- 1 ! 
. ......-...\ 
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MAP 1400: Graphics Printcr 1-10!1- i 
MAl' 1500: Synchronous Data Link Control 

(SDLC) Cummunicatinns Ada¡>tcr . . . . . . . . 1 )110-1 
MAl' 1700: Fixcd Disk Drivc Start ........... 171HI-1 
MAP 1700: Fixcd Disk Drivc (i'C) .......... 17111'-l 
MAP 1700: FixcJ Disk Drivc !AT) .......... 171Hl-l 
MAP 1800: Expansion Unit ................... 1800-1 
Mi\P 2000: Binary SynL"hro_IWIIS 

Comnwnications (BSC) /\dapter ........... ~flOfl-1 
tvl:\ 1' 2100: Al!crnalc Binary Syndmmnus 

Communic;1tinns (Ait BSC} Ad:lpiL'f . . :1 no.¡ 
MAl' 2200: Cluster Adaptn . . . . . . . . . . . 221111-1 
fl..·IAP 2400: Enha11ccd Graphics Adaptcr 2-HHI-l 
.MAP 2900: Color Printc:r . . . . :!,11(\fi.J 

MAP 3000: PC Nctwork Adaptcr ....... )IIWI-1 
MAP 3101): Altcrnatc PC Nctwork AJaptn 31011-1 
MAP 3.100: Compact Printcr .................. ).'Oil-1 
M/\P .'\fl()O; IBM Gcncr;-tl Purposc lntrrf:Jcc: Bus 

(GI'Ifl) Adapter . . . . . . . . . . . . . . . . Jt.nn-1 
MAP 3XOO: lllM Oata Arquisition and Control 

Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3XOO-I 
MAl' VJflO: IBM rrofcssional Graphics 

Conlrnllcr .... _ .................. _ ..... _V_lf){}.J 
M,\P 71()(1: Voicc Communications Ad;1ptrr /lflfl-1 
Supph._•ml·ntal M,\PS: ' 
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MAP 0020: Powcr Start 

Symptum Explan:tlit~n Ctmditions lltat Cou1d Cause This 
Symptnm 

You havc entcrcd this . Thc powcr supply is failing . 
"-·1 A 1' he cause ynu . A diskcllc d.rivc is failing. 
wcrc utwhk lo . A rixed disk chive is failing. 
complete thc I'OST. . An option adapter is failing. 
you h:tvc hccn . Thc systcm board is railing. 
dirl.'ctcd hcn: from . Thc math coprocessor is failing. 
;mol hn M A P. or yo u . \Thc speaker is failing. 
Slt~pcct ~ powcr 

prohlcm. 

001 
Fim.l your systcm type in the rollowing figure and go to the MAP 
imlicatcd. 

System Type 

Personal Computer. 

Personal Compul~r XT _ 

Portahi'J PC. 

MAP 

... MAP 0020: Powcr (PC) 

....... MAP 0020: Power (PCj 

t.AAP 0020: POw<!r fPCI 

P~rsonal Computer AT .... :__-. _ .......... MAP 0020: Power (Al) 

l·igurr l. sy .. lem ld('ntifinuiun 

l'onl'r S101rt 0020-1 

r 

1 

1 

·1 

1 

~ 
V 

MAP 0020: Powcr (PC) 

Symptnm EX(Jlanatinn Cnnditi(tn"i That Cuuld Cau..,l' Thi.., 

Syrnplnm 

You havc cnlt~red this . Thc )111\\TT snpply j<.¡ r:liling. 
MAl' hccausc you . A di...,b.·ttr dri·:c ¡, railin~~-

·wcrc unothlc lo . t\ fi\1.'d di"~ d1 i\'C is f;,jJi,ng. 
complete thc POST, . An npti(lll :-.daptcr j..¡ railing . 
yn11 havc hetn . Thc "Y"tem buard i..; f:tilin~. 
dircctcd hcrc rrom . Thc m:11h cnrrnce...,o.:or is L,ilin~_!. 

anothcr ~·11\1), or you . Thc spt.·aker ¡.., f;,i\ing . 
suspccl a powcr 

pr<lhlcm. 

001 
Pmvcr off lhc systcm. 
Unplug thc (lOw~r t·ord of thc sy~tem unit {ami cxpan..;if)fl unit. 
if allachnl) rrom thc clcctrical O\ltlct. 

Di.scnnncct thc kcyhoanl and any cxtrrnal de vices. exccrt thl· 
primary displ:.ty (ami cxpansion unit if att;,\.·IH:dl from the 
systcm unit. ' 

l'lug !he power conl of thc systcm unil bnd cxp;¡nsic•n unit. if 
~1ttachnl) into thc clcctrir;li out k t. 
Powl'f un thc systcm. 

Note: A 301 error may occur if you di .. conncctcd the 
kcybuard. Disrcg:1rd this error. 

[)]]) TllE SYMrTOM I!EMAlN? 
\'es Nn 

1 

002 
CAUTlON 
Pclwcr nH lhc s~·stcrn bcfnrc conncclinc an~· d_t·,·it'c. 

Conncct thc cxtcrnnl Ucvircs to the systcm unit·. onc al 

a time. 
{Stcp 002 continucs) 

¡._;, 



003 

002 (continucd) 
Powcr on !he syslcm aflcr conncctin!( each device .. 

Rcpair or rcplacc thc dcvicc thal causes the failure to 
rcturn. 

Power off !he syslem. A 
Connccl !he kcyboard lo !he systcm unit. V 
Disconnccl !he cxpansion unil cable (if attached) from the 
systcm unil. 
Powcr on lhc systcm unit; do not power on the expansion u~it. 

Note: An 1 X01 error codc may appear if you 
disconncctcd an cxpansion unit. Disregard the error 
ami continuc with thc POST. 

DID TIIE SVMPTOM REMA IN? 
Ves No 

005 

1 
004 
Go to Stcp .039 in this MAP. 

Check for a volta¡!e of 2.4 to 5.2 V de between pins 1 and 5 
(ground) at thc system board power connector (Figure 1 ). 

r 
0020-2 Pow<', ,.-'C) · 

~ • 

005 ( continued) 
DO VOU JIA VE 2.4 TO 5.2 VDC Bt:TWI'EN PINS 1 AND ~~ 
Ves No 

1 
006 
Go to Step 012 in this MAP. 

007 
Check thc systcm board power conncctors for the corree! 
voltages (Figure 2). 

Voltaga (Vdc) 
Mlnlmum Maxlmum 

+ 4.8 + 5.2 
+ 4.5 + 5.4 
+11.5 +12.6 
+10.8 +12.9 

Plns 
-Leed +Leed 

5 10 
9 6 
7 3 
4 8 

f"lgtffe 2. System Board V ollaRes 

Check the diskette drive and fixcd disk drive power 
.connectors for the corree! voltages (Figure J l. 

Voltage (Vdc) Pina 
Mlnlmum Maxlmum -Leed +leed 

+ 4.8 
+11.5 

+ 5.2 
+12.6 

2 
3 

4 

Locatlng Rlb 

~ rmnn 
F'lglll'e 3. Diskette ·and Fixed Oisk Orive Power Connectori 

ARE ALL VOLTAGES CORRECT? 
Y es No 

1 
008 
(Step 008 continues) 



008 (cor'·,ed) 
. Replac, power supply. 

009 
Power off the system. 
Disconncct the sreaker cahlc from the system board. 

- Check the continuity of the speaker. 

DOES THE SPEAKER HAVE CONTINUITY? 
Yes No 

1 
oto 
Rerlace the speaker. 

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

.012 
(From Step 006 in this MAP) 
Ynu m ay ha ve a failing diskette drive or fixed disk drive. Peñorm 
the following rrocedurc. 

Powcr off the system. 
Re m ove thc powcr supply conncctor from one of the drives. • · 
Powcr on thc system. V 

DIO TIIE SYMPTOM REMAIN? 
Ves No 

014 

1 
ÓIJ 
Rcrlace the failing drive. 

Rercat this rrocedure for any remaining drives. 

DJD THE SVMPTOM REMA IN? 
Yes No 

1 
. 015 

Rcrlace the failing drive. 

(Step O 16 continucs) 

0020-4 Power (PC) 

A • 

016 
(From Step 011 in this MAP) 
ISA MATII COPROCESSOR INSTALLED IN THE SVSTE'\1 
UNIT? 
Ves No 

1 
017 
Go to Step 021 in this MAP. 

018 
Power off the system. 
Remove the math corrocessor from thc systcm hoard. 
Powcr on the systcm. 

DID THE SVMPTOM REMAIN? 
Ves No 

1 
019 
Replace the math coprocessor and the 80KR processor. 

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

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

Power off the system. 
Remove one option adapter from the system hoard. Do not 
removc the diskette drive adapter or the primary display ' 
adapter. 
Power on the system. 

- Repcat the above procedure until you find the failing adapter. 
or all option adapters. except the diskette drivc adartcr and 
the primary display adarter. have bccn removed. 

Note: As adapters are removed. switches may need to 
be reset to match the systcm configura! ion . 

(Step 021 continues) 

Power (PC) 0020-5 



021 (continucd) 
Dlll TIJF: SYMPTOM REMA IN? 
Ycs No 

1 
022 
Re place thc las! adapter removed. 

023 
Power off thc systcm. 
Rcmnvc thc diskcltc drivc adaptcr from the system board. 
Powcr on !he systcm. · · 

Note: Rcmoval of thc diskette drive ailapter may 
rcsult in a 601 error ende. Disregard the error and 
continuc with the POST. 

DIO TitE SYMPTOM REMA IN? 
Ycs No 

1 
. 024 

Rcplace the diskcuc drivc adaptcr. 

025 
IS TIIE PRIMARY DISPLAY AOAPTER AN ENHANCEO 
GRAJ>JIICS AOAPTER? 
Ycs No 

1 
026 
Go lo Step 030 in this MAP. 

027' 
- Power off thc system. 

Rcmove !he Enhanccd Graphic.~ Adaptef'from the system 
board .. 

- Se! switches. 5 ami 6 of Switch Block 1 on the system board 
for color display opcration. Sct switch S to the Off position 
ami r. lo the On position. 
Powcr on !he systcm. 

(Stcp 027 continues) 

0020-6 Power r,. C) 
1 

027 (continucd) 
OID YOU RECEIVE ONE LONG ANO n\'0 SHORT RF.F.I'S?· 
Ves No 

1 
028 

· Go lo Step 033 in this MAP. 

029 . 
Rcplace the [nhanced Graphics Adaptcr. Se! the systcm hnard 
switchcs hack to their original scllings. 

030 
(From Step 026 in this MAP) 

Power off 1 he systcm. 
·Remove the primary display adapter from thc systcm board. 
Power on the system. 

DIO YOU RECEIVE ONE LONG ANO lWO SHORT REF.PS? 
Ves No 

032 

1 
031 
Go to Stcp 033 in this MAl'. 

Re place the primary display adapter. 

033 
(f"rom Steps 02!1 and 031 in this MAPl 
- Check for a vóltage of 2.4 lo 5.2 V de hetwecn pins 1 and 5 

(ground) at thc system board powcr connector (figure 4 •m 
page 0020-R). 

Power (I'C) 0020-7 

• . , 



F~re 4. · Sy~lem Board Powl'r Connl"cton 

DO VOU llAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND S? 
Ves N" 

1 
034 
Go lo Stcp 036 in this MAP. 

035 
Replace the system board. 

036 
(From Step 034 in this MAP) 

Power off-the systcm. 
Disconnect the power supply connectors from the system 
board. 
Ensure all option adapters have been removed from th-.system 
board. 
Check for resistance as shown in Figure 5 on page 0020-9. 

0020-R Power (PC) 

• • 

• • 

Plns Mlnlmum 
-Lead +Lead Reslstance 

5 3 17 Ohms 

6 4 17 Ohms 
7 9 17 Ohms 

8 10 0.8 Ohms 

8 11 08 Ohms 

8 12 08 Ohms 

FiRUre 5. Sy.'iitem Board Resi"itanl"e 

ARE ANY RESISTANCE V ALUES BELOW TIIE MINIMUM 
INDICATED? 
Ves No 

1 
037 
Re place the power supply. 

038 
Replace the system board. 

039 
(From Step 004 in this MAP) 

Power off the systcm. 
Conncct the cxpansion unit cable. 
Jnsert thc Advanced Diagnostics diskette into drivc /\. 
Power on the system. 

Note: An 1801 error may occur. Disrcgard thc error 
and continuc with thc POST. 

(Step 039 continucs) 

' ¡ ........ 
¡w 
.C"l 
1 ~ 

Pm•er (PC) 0020-CJ ' 



039 (continued) 
DID TIIE AOVANCF.O OIAGNOSTIC MF.NU APPEAR? 
Ycs No 

1 
040 
Go lo Stcp 04J in this MAP. 

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

OID YOU RECEIVE AN 1820 ERROR CODE? 
Yes No 

1 
042 
Rerlace the extender can!. 

043 
(From Step 040 in this MAP) 
An adaptcr may he failing. Pcrform the following: 

Powcr off !he systcm. 
Rcmove onc option adaptcr (cxccpt the receiver card) from ~.'a .. 
thc cxpansion board. V 

- Powcr on thc systcm. 
Rcpcat !he a hove stcps until you find the failing adapter, or all 
option adaptcrs have bcen removed. 

mO.TIIE SYMPTOM REMAIN? 
Ycs No 

1 
044 
Replace thc last adapter removed. 

045 
Powcr off the systcm. 
Rerlace the receiver carel. 
p;,wcr on !he systcm. · 

[)ID TIIE SYMIYrüM REMAIN? 
Y es No 

1 
1 
(Step 046 continues) 

)020-1 o 

Notes: 

1 
1 

Power (PC) 

' 

' 



47 

·o46 f' 
Yot ~ succcssfully complctcd thc Advanccd Diagnostic 
tests. lf you suspccl an inlcrmittcnt problcm, start an error 
log. 1f you nccd instructions, rcfer to the Rcfercnce 
manual. 

Re place thc cxpansion canl. 

'. 

Power (PC) 0020-11 

MAP 0020: Power (A T) 

Symprom Explanarion Condilions Thal Could Cause This 
Symplom 

You havc entcred this • Thc powcr supply is failing . 
MAP hccause you • The diskette_ dri,·c is failing . 
were unahle to • Thc fixcd disk dri\'C is failing . 
complete thc POST, • An option adapler is failing . 
you have been • The system hoard is failing . 
directed here from • Thc math coprocessor is r ailing . 
another MAfi, or you • . Thc speaker is failing . 
suspcct a power 

problcm. 

001 
ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR 
MESSAGE? 
Yes No 

1 
002 
Go to Stcp 004 in this MAP. 

003 
· Go to Step 017 in this MAP. 

004 
(From Step 002 in this MAP) 

Power off thc system. 
Unplug the system unir power cord from rhe clcctrical ouller. 
Verify rhe 115/230 Vac selector switch is set for the corrcct 
voltage. 
Disconnect all cables and externa! devices, except thc display. 
from tbe systcm unit. 
Plug the systcm unit power cord into the elcctrical outlct. 
Power on thc systcm. 

(Step 004 continues) 

Po,.er ( ,\T) 0020-1 

• ·' 



004 (continued) 
OID TitE SYMPTOM REMA IN? 
Ves No 

Jos 
CAUTION 
Powcr off the system before connecting any device. 

Connect the externa! dcvices to the system unit, one at 
a time, until the symptom rcturns. 

Repair nr re place thc de vice causing the failure. 

06 
Power off the systcm. 
Rcmove thc systcm unit covcr. 
Rcseat the powcr connectors. 
Pnwer on thc system. 
Check for a voltagc of 2.4 to 5.2 V de between pins 1 and S 
(grouml) at powcr supply connector P8~ 

t"lf!Ure l. System Board Power Supply Connector 

00 YOU llAVE 2.4 TO 5.2 VOC BETWEEN PINS t ANO 5? 
Ves No 

1 
(Stcp 007 continues) 

>020-2 Power ( ·¡ 

• 

• • 

007 
Go lo Stcp 013 in this MAP. 

1 
008 

Check thc system board power connectors for thc correct 
voltagcs (scc Figure :n 
Check thc diskette drive an<l fixed disk dri\'c powcr 
conncctors for the corree! voltagcs ( see Figure 3 ). 

Note: lf no fixed disk drivcs are installcd in the 
systcm, a powcr supply load re~istor is required for 
normal nperation of the power supply. lt may he 
attachcd to cithcr conncctor P 1 O or P 11. 

Voltage (Vdc) 
Mlnlmum Maxlmum 

+ 4.8 + 5.2 
+ 4.5 + 5.4 
+11.5 +12.6 
+10.8 +12.9 

Plns 
-Leed +Leed 

PB-5 P9-4 
P9·3 P8·6 
P9·1 P8·3 
P8·4 P9·2 

F'"tgt~re 2. System Board Voltages 

Voltage (Vdc:) Pina 
Mlnlmum Maxlmum -Leed +Lead 

+ 4.8 
+11.5 

+ 5.2 
+12.6 

2 
3 

4 

Locatlng Rlb 

., 

f"¡pre 3. Dkkette Dri•e and Fixed Disk Orive V oltastt" 

ARE ALL VOLTAGES CORRF.CT? 
Ves No 

1 
009 
Replacc thc power supply. 

(Step.O 1 O continues) 

Powcr (Al ;(120-3 



010 
Powcr off t stcm. 

- Sct the meter to thc Ohms X 1 scale. 
Disconnect thc speaker cahlc from the system board. 
Check thc continuity of thc speaker. 

DOES TIIE SPEAKER llAVE CONTINUITY? 
Ves No 

1 
011 
Rcplace the speaker. 

012 
Reconnect the speaker. 

Go to Stcp O 13 in this MAP. 

013 . 
( From Steps 007, O 12, and O 15 in this MAP) . 
You m~ y ha ve a failing diskette drive or fixed disk drive. Peñorm 
the following: · 

Powcr off the system. 
Removc thc powcr connector from one of the drives. 
Powcr on thc systcm. 

DIO TH.E SVMPTOM REMAIN? 
Vt>s No 

1 
014 
Replace the failing drive. 

015 
Rcinstall thc conncctor you removed in Step 013 in this MAP. 
Perform thc same proccdurc for any remaining drives. 

DIO THE SVMPTOM REMA IN? 
Ves No 

1 
016 
Rcp1ace thc failing drive. 

(Stcp O 17 continues) 

0020-4 Power (AT) 

• 

• 

017 
(From Step 003 in this MAP) 
You may ha ve a failing adaptcr. Pcrform thc follnwin¡!: 

Power off the systcm. 
Removc onc option adaptcr from thc systcm board. Do nnt 
rcmove the Fixcd Disk and Diskette Dri\T Adaptcr or th<· 
primary display adapter. 
Powcr on the systcm. 
Rcpeat this proccdure until you find the failing adaptcr or all 
option adapters (cxccpt the Fixed Disk and Diskette Dri,·c 
Adapter and primary display adaptcr) havc bcen removed. 

DIO TitE SVMPTOM REMA1N? 
Ves No 

1 
018 
Re place the last adapter removed. 

019 
You may havc a failing math coprocessor. 

JS A MATH COPROCESSOR JNST ALLED IN THE SVSTEM? 
Ves No 

021 

1 
020 
Go to Step 023 in this MAP. 

Power off the system. 
Remove the math coprocessor from the systcm board. 
Power on the system. 

DIO THE SVMPTOM REMA IN? 
Ves No 

1 
022 
Re place the math coprocessor. lf this does not corrcct the 
problcm, replace the systcm board. · 

023 
(From Step 020 in this MAP) 
(Step 023 continucs) ~ 

.,-:>. 
o 
i 

Power (AT) ori20-5 
1 

t 



OZJ (continucd) 
Powcr off thc system. 
Rcmovc the f'ixcd Disk ami Diskette Orive Adapter from the 
syslcm board. 

- Power on thc systcm. 
Rcmoval of thc fixcll Disk and Diskette Orive Adapter results in 
a 601 error codc, disrcgard this error. 

mn TIIE SYMPTOM REMA IN? 
Yes No 

025 

1 
024 ~ 
Replacc the Fixed Disk and Diskette Orive Adapter. lf that 
docs not corree! thc prohlcm, replace the system board. 

- Powcr off thc system. 
·- Rcmovc thc primary display adapter from the system board. 
- Powcr on thc system. · 
Rcmoval of the primary display adapter results in one long and 
two short bccps during the POST. 

DIO YOU RECEIVE ONE LONG ANO TWO SHORT BEEPS? 
Ycs No 

1 
026 
Go to Stcp 02R in this MAP. 

027 
Replace the primary display adapter. lf that does not corree! the 
prohlem rcplacc the system board. 

028 
(From Stcp 026 in this MAP) 

Poweroff thc systcm. 
Wail 1 O scconds. 

- Power on the systcm. 
- Check for a vollagc of 2.4 to 5.2 V de between pins 1 and 5 

(grouml) al p?wcr supply connector P8. 

0020-6 Powl \ T) 

Connectors 

¡ 1' !· 
21 :' . ·-~· 

P8 3' ¡: L:;!· 
4 ,1 ¡;:;_, 
S ji iG::o. 
6~ 

( 
1 1' l'""' 

1
·.' '"'"' 2 1 , •. 
'1 l~. 

P9 3 ' 11 ¡=.: 

Hide L ___ .......-

flRure 4. Sy:\tem Roard Power Supply C'onnector 

DO YOU tUVE 2.4 TO 5.2 VDC BEnVEEN PINS 1 ANO 5? 
Yes No 

1 
029 
Replace the power supply. lf that does not corree! thc 
problcm·, rcplnce thc system board. 

OJO 
Replace the systcm board. 
replace the powcr supply. 

lf that does not corree! thc problcm ., 

Pn,.·er (Al, 0020-7 
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L\P 1•100: System Board Start 

Symp1m11 E:\:planalinn Conditions llmt Could Cause This 
Symplom 

You ha ve cnlcrcd this . Thc syslcm board is [ailiug. 
MAP hccausc you 
wcre unahlc lo 

complete thc POST. 
or ym1 rcccivcd a 
1 XX error messa~c. 

001 

Find your systcm typc in thc folluwing figure and go lo the MAl' 
indicatcd . 

System Type 

Personal Computer:. 

Personal Computer XT . 

Porlable PC .. 

Personal Computer AT 

f.lgure l. Sp;tcnl ld,·ntiriealinn 

MAP 

MAP 0100: System Bonrd (PCJ 

MAP 0100: System Board !PC) 

MAP 0100: Syslem OoauJ iPCJ 

........ MAP0100: System Board (Al} 

SySicm Board Starl O' 00-1 

/ 

• 

.. . ··! ··'''· . 

MAl~ 0100: \I'Sktn Boa¡·;! 0'(:) 

. Symplom Ex¡Jian:ttiun Cun1lition.., Th:tl Cuuld Can-.(' lhi.,; 

Sym¡Hom 
1--------j 

You havc cntrn~d this 
M J\ 1' bcc:ll!sc yo u 
wcn: unahlc lo 
cnmpklc thc I'OST.· 
or you rcccived :1 

Thc systc:n1 hnard is failing. 

1 XX errnr mes'iagc. 
---~~-------------·-----

001 

Pnwcr oH lile svstcln. 
ln.o.;crt !he Ad\'a.nccd l)j;.t),!.tHIS1ic~ dish:L'Ik in111 dri\·e t\.· 
l'owcr on thc systt.:m. 

1)11) TIIE POST FINISII 1\'ITIIOL'T ,\ 1 XX ERROH 
Mf.SSAGE? 
Ves Nn 

002 
H.cplacc thc systcm hoard. 

01!3 
Sclcct O (SYSTEM CIIECKOUT). 
Run thc Systcrn Board tests. UsL' tl1c (RUN TESTS 
MULTII'LE TIMES) option. 

DIO YOU REC:EJVE A 1 XX ERilOI! ~IESSAGE? 
\'es No 

1 
1104 
You hnvc succcssfully cflmpktcd thc Advanccd Di;l!!lln'lic 
tests. lf you suspcct an iml'fmittcnt prohkm.·start an error 
lng. lf you nccd instructions. rder to thL· l~dcn.·ncc 
manual. 

(Stcp 00) continucs) 

Sy .. h.'m Rnard (I'Cl O 100-1 

.·~ 
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r 
··,--·-·-------

0(15 
IJIIl \'011 IIECEIVE A 199 I·:IIIWR MESSAGE'! 
Ycs No 

1 
006 
Re place thc systcm hoanl. 

007 
Rcfcr lo "~tAr OllOO: Start (I'C)." a'nd vcrify th~ inslallcd 
dcviccs. 

()fl)f). 

Note: Tht· I<)C) error mt·ssagc indicatcs you answcrcd 
"No" lo thc qucstion ahout II.H:' installed tic vices lisL 

1 

Symptum Expl:tn:tlinn ("untlitinn~ Thal Coul1l Cau ... t• llli-.; 
Spuptum 

You havc cntercd this . Thc system board is f:tilin~ . 
~·1 A P hcrausc.: yo u . Thc hatll:ry is f:1iling. 

' wt:ré unabk to . Thc keybn;inl cat~lc is f:Jilint:. 
complete thc POST, . Thc kcyhnanl IS hi!in)!. 
'Jf' :.-•,11 , 1 ,., ; ·:•·, ;¡ 

1 XX t:rrPr mc.o.;o.;a!!c. 

001 

Pnwcr off thc systcm. 
lnscrl thc t\dvanccd Dia!!no<>lics di·.;kl'llc in lo dri\·,_. :\. 
\Vait :11 Jeas! 1 () SCL'OP<b. 
Po\\'t:r on thc systcm. 

fll[l Y0•.· R[((1Y[ .\ 1 '\'( ERRf)Q '110::"" \l.': 1)1_ "~'-'; ,-u~ 

rn-sr 

nn: 

1 
(in tn Stcp f!IJ..t in thi<.. '1.\P_ 

llfl3 
Go to Stcp OOCJ in this MAP. 

1)11~ 

(From Stcr 002 in this MAl') 
IIID TIIE A1WANCED DL\GNOSTICS 1\IENU AI'I'L\R 0'1 
TIIE SCIIEEN? 
Ycs Nu 

1 
()1)5 

G" to "MAl' 0000: Starl IATI." 

11116 
(Stcp ()f)(¡ continucs) 

-1 



····· ·---- -··· r·--·--··---------------·-.. 
·ontinucd) 
,·ss O (SYSTEII-I CIIEl'KOUT). 

l~11n !he Sy:-;tcm Bo~rd tests. Use thc (RUN TE.':iTS 
~ IULTII'I Y TIMES) oplion. 

lliU YOLI HECEIYE A lXX F.llROH? 
\' <~-~ N u 

1 
007 
Ynu llave successrully completcd the Advanccd Diagnostic 

. lcsts. lf you suspccl ~1n intcrmillcnt prohlcm. stan an error 
log. H y•HI nccd instruclion.c:;. rcfcr lo thc Rdcrcncc 
11\;ti1U:d. 

OIIH 
Rq1lacc thc sysh:m ho;m.l. 

OfJ~ 

(From Step 003 in this MAl') 

Find your error codc in thc following figure and take thc action 
indicah.·d. 

ErrorCode ¡....::,...:. 
105 ......... 

Action 

... O o In SleP 018 in lhis MAP. 

152. 163. 164 ... Go lo MAl' úOOO: Slart. 

101. 10!. ... Go lo MAP 0020: Power. 

151, 161 . .. l•..Jio~··~nOIOi: 

102, 103. 104. 1 ')•J. 
lOA. 109. 121. 1 ~2. ... Af!p1:1cc !he Syslem Board. 1 

¡:;l!urt· l. I'OST Ernu·.'i 

010 
(l'rom Stcp OO'J in this MAl') 
This error mcssag~ indk;~tcs a ncw ora ddcctivc battcry is in the 
S}'\ll'lll. 

(Stcp 010 continucs) 

O 100-2 Sj·stcru lluard ( AT) 

r 

1 

010 (cnntinucd) 
ISA NEW IIA'ITEI!\' INSTALLUI IN TIIL S\'STFM? 
Yt:."i Nu 

1 
011 
Go to Stcp O 15 in this ~li\1'. 

012 
Run Lhc Sctup progr:Jm ;1nd C(:'!Tcct any crrnrs. 

Nor~: A 161 B<Jttcry DL·fccti\'l' Uf Ncw nattcry 
lnst;tlkd mcss;1l~C appcar..; dofing lile POST ;1ftcr 
haltery install;ttion or rrpl:tt.:clllCul. 

llllli!UNNINC; TIIE SU't.'l' I'ROGRA~I C!JilllECT TIIE 
· I'ROIII.EI\·1? 
\' ('.\ N u 

01.1 
Go to Stcp 015 in Lhis ~lA P. 

014 
Y()u ha\'e succc:;;sfully cnmplcled !he Ad\'anCL·d Diag.nn"tic tcst5. 

H )'tlll suspcct ~n intcrmittcnt prohlcm. start an error In~. lf you 
m:cd instructions. rdcr to thc Rcfcrcncc m~tnual. 1 

015 
(From Stcps 01 1 and n 13 in this MAP) 

flisconncct thc battcry frnm thc syst<.·m board ami check thc 
volugc hetwccn pins 1 <1nd 4 on thc hattcry cahlc cqnn~ctor. 

\VAS HIE VOLTAGE ,\T LEAST 6.0 VIJC? 
\'c.'i No 

016 
Rcplacc th~ ballcry. 

CAl!TION 
Fin·. cxplnsinn. and .¡cn.•rc hurn haJ.<trd can he cau~cd hy lhe 
baUerv. ()() NOT rcch~trec. di~a<;q·mhle.ll('al :thm·c IO!l""C 
(212°.F), soltf<·r dirt...•cll\' In lhe t...·cll. iucin('"r~h·, nr ('"\fl'l't' 
haucry cell contcnls rn w:uer. · 

(Stcp 017 continucs) 

Sy,tt·m rJ(l:1nl fATI Olflll-) 

"" 

..:_-... 

1 



1117 
l~l·placc ·1 he ~ystl'm hoarJ. 

0111 
(From Stcp OO'J in lhis MAl') 

Jlowcr orr the systcm. 
Disconnecllhc kcyboard cable from thc syslem unit. 
Powcr on thc system. 

DIO YOU RECEIVE A lOS ERROR MESSAGE? 
Ves No 

1 
019 
Gu lo S!cp 021 inlhis MAP. 

020 
Hcplacc the syslem hoard. 

021 
(From Slcp OI'J in_lhis MAP) 

Powcr off 1 he systcm. 
Disconnecl !he kcyhoard cable from lhc keyboard. 
Refcr lo Figure 2 on page 0100-5. and check !he keyboard 
Cahlc ror cnntinuity. 

Nnle: Check !he continuity of wircs 1, 2, 4, ami 5 
( wirc 3 is nut uscd). 

OtilO-.. Sy.:.l<'m nn~u.l (AT) 

• 1 

······ .,. 

( 
} -

2 " 

Fil,!ur(' 2. Conlinuity Chel·k 

llOES TIIE fíF.\'BOARO C\RI.E llAVE CONTINUIT\'? 
\'es No 

1 
. 022 

Hcplacc thc kcyboard cable. 

1123 
H.cplacc thc kcyho:-~rd a~scmhly. 



• 

• 

• 

• AP 0200: Mcmory Start 

Sympfom Explitnafi11n Condilions Thal Could Cause This 
Symplom 

You havc enlcrcd this . A mcmory module is railing . 
MAP bccausc you . A mcmory-cxpansion adaptcr is 
wcrc tlllolhlc to failing. 
complete thc POST, . Thc system hoard is failing . 
thc mcmory sizc . Thc Sctup program options are 
displaycd w~1s not corrcclly sct. 
incorrcct. thcrc was a 
mcmory parily check. 

ynu rcccivcd an error 
mcssagc indicalin!! a 
mcmory faihrrc, or 
you havc be en 
dircctcd hcn.· fr.om 
anothcr MAP. 

001 
Find your systl"m :-~mJ systcm hoanJ. typc in thc rollowing figure 
émd go to thc MAP indicatcd. 

System Type 

P~rsonal Compuler . 

System Board MAP .. ! 
... 16/64KO ... MAP 0200: Memory PC 

Personal Computer .. 64/256KB . . ... MM-' 0200: Memrory PC 

Porlahle PC.. . .. 6d/256KB. ·. MAP 0200: Memory XT 

Personal Computer XT . 64/256KB . . . MAP 0200: Memory XT 

Personal Comuu!er AT . . . . . Alt .. . ... MAP 0200: Memory AT 

Note: l6/64KB and 64/256KR system boards are marked along !he 
lelt edue of lhP. syslem board 

1\!emory Slart 0200-1 

• 

• 1 

• 

.. ·.;- . 

MAP 0200: Mcmory O'C) 

001 
\Vhcn a mcmnry rJilurc is dctcctcd during thc POST. a 201 crrnr 
mcs~age prcrrdcd by;:~ four-charactcr error ende (XXXX 201) 
may he tlisplaycd. This error mcss:tgc lasts ahnut 1 secnntl bt.:fon: 
hcing rcplacctl hy a Parity Check mcssa¡!C. 
\V;ttch thc display carcfuiiV ami nwke a note nf thc fnur-charactrr 
error cotlc. . ' 

Powcr ofr thc systcm. 
ln.;crl thc /\dvanccd Diagnostics diskcllc into tlri\'C A. 
Powcr on thc·systcm. 

DIIJ A 201 ERROR OCCliR DURING TIIE POST? 
\'c.o,; Nn 

002 
Go to Stcp 004 in this MAP. 

flOJ 
GoloStcp 011 inthisMAP . 

004 
IFrom Stcp 002 in this MAP) 
IS TIIE ADVANCEil DL\GNOSTICS MENU DISPLA \TD7 
\'es No 

1 

1105 
Go to "MAP 0020: Powcr Start." 

006 
Sclcct O (S\'STEM CIIECKOUT) . 

DOES TUE AMOUNT OF MEMORY DISPLA \'Eil 0'1 TIIE 
INSTALLED llEVICES J\1ENU MATCII TIIE AMOUNT or· 
INSTALLED MEMORY? 
\'es No 

1 
007 
(Stcp 007 contínucs) 

:\1t•rtu•rY (flf'l l)"'fH).I 1 

~-1 

-_. 

f: 



r-------· -- -·---·--···-------·-
007 (conlinucd) 
Gn to_St..:p OIS inthio.; t\1.'\P. 

LR 
(From Stcp 020 in this M Al') 

l'rm Y (IS TIIE LIST CORHECT). 
l'rcss O (I!UN TESTS ONE TI M F.). 
l'rc" 2 (XXX KB MEI\IORY). 

010 YOIJ RECEIVE AN ERROR MESSAGE llURING 
lliAGNOSTIC TESTS? 
\'es No 

010 

do9 
You h:lVc sncccssfully complctcd thc At.lvnnccd Diagnostic 
tests. lf you suspccl ;m intcrmittcnt problcm, start <111 error 

log. Ir yo u nccd instructions, rcfcr to the Rdcrcncc 
manual. 

Note the rour-char.~ctcr error codc as shown in Figure l. You 
will nccú it fnr la ter stcps. 

TESTING- XXXKB MEMORY 
THIS TEST TAK[S UP TO TWO MINUTES 
PUASE STAND BY 

X:XX:XX 
ERROR-
XXXK8 MEMORY 2XX S 
FAtllNG ADORESS- SPACE/MOOULE XXXX ~ 

PRESS ENTER TO CONTINUE 
1-~-
'" 

Continnc with Stcp 011 inthis MAP. 

020. 1\lenu>rv 11'0 

1 

lit 1 
(From Stcps OOJ ;md 010 in !hi; l\·i \P-1 
ISA 16/6.JKII SYSTEM I!OAHII L<';TALI.I:Il~ 
Yés N•> 

1 
012 
Go to Stcr 021 in this MAP. 

1113 
IS TIIE FIRST CIIARACTEH OF TIIE ERROR CODEO? 
\'es No 

1 
014 
Go to ''r\:fAP 0200: PC fa mil y Expansion McmPry. ,.· 

OIS 
Finc.J thc fiiiling bank ~md module in f-ig.urc 2. 

Notes: 

1 
f 
f 

l. Thc failing han k is id~ntiricd by thc first "''O ch;uactcrs of ~--..• 
thc error code. ~ 

2. Thc failing mo•Jule is idcntificd by the I'ISl two charactcrs 
of !he error codc. 

¡:~ 
OO¡L 
04 ¡ ¡ .... 

¡·· 
08 1 ;:­

i"-

... •'1 

OC ~: __ [~~~~;~~~o_ftój 
{last two characters of error code~ 
Top Vlew ot System Board 

ti,:::urf' 2. S)'.'ilcm Roard 

(Step O 15 continucs) 



i 

r 

015 (conlinucd) 
DIIJ YOU FIND TIIE FAILING MODULE? 
Ycs No 

1 
016 
Re place !he ninc modules in !he failing han k. lf lhi< dne, 
not corrcct thc prohlcm. rcplilcc thc systcm board. 

017 
He place thc failing module, thcn go to Stcp 001 to vcrify ~yqc:m 
opcration. 

018 
(From S1cp 007 inlhis MAP) 

Chcd\ thc mcmory switchcs on thc systcm hoard and any 
instalkd mcrnory cxpansion options. 

ARE TIIE SWITCII SElTINGS CORI!ECT? 
Yes No 

1 

019 
Cnrrcct thc switch scHings. thcn go to Stcp 001 to \Tiify 
systcm opcration. 

020 
· Prcss N lhcn Enlcr. · 

021 

Follow thc inslructions on thc scrccn to corrcct thc mcmory 
sizc. thcn ~oto Stcr OOX in this Mt\P to n:rify systcrn 
opcrat ion. 

(From S!cp 012 in lhis MAP) 
JS TIIE FIRST UIAIIACTER OFTIIE EIIROR COOE O. 1, 2, 
OR 3'! 
Ves No 

1 
022 
Go lo "MAP 0200: PC Family Expansion Mcmory." 

023 
(Sicp 023 conlinucs) 

0200-4 Mcmory (PCl 



r 
023 (cnntilllll'd) 

Find the f:tiling. b:111k ;lnd ll\11dulc in figure. 3. 

.Nolcs: 

l .. Thc failing bank is idcntificd by lhe first characler or lhe 
error ende. 

2. Thc failint! mndule is idcntificd hy lhc lasllwo characlcrs 
uf the crrtlf codc. 

~--. 
"" • o 
-u 
o -"52 --• • =. 
~= 

o rilli~mnuu ur1 
1 w !h!l!llllllllll 

: r' ; :' 1: 11111r·1 n 11 2 

·l~ 11 l ; : :111.1 . : L.l 1.1 / 
3 il'' 1 

:' ¡ ¡ 1' 11 j 1111'! ! 
m 1 11: 1l l, \ 
--~-~~~~_g~~~~-080 1 

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

nm YOU FINil TIIE F,\ILING MODULE? 
Ycs Nn 

025 

1 
024 
Rcplacc thc ninc· modules in thc railing bank. H this docs 
nnl ((1rrccl thc pmblcm. re place lhc systcm board. 

Rcplace thc railing moduk, thcn go lO Slcp 001 lO verify systcm 
op~ration. 

1\fcmory (I'C) 020tl-5 

1 

~-········" 

~ 
V 

MAP OZOH: JVIemo11' On 1 

001 
Powcr oH thc .systcm. 
lnscrt thc Adv~tncl.'d Oi;.agnostics diskelh: inlo dri\'t.~· A. 
Pnwcr on thc :-;ystcm. 

011) ,\ 201 EltROR OCCUR DURING lilE POST~ 
\'('s No 

1 
01)2 
Gn to Slcp 004 in lhis MAP .. 

003 
Gn lo Slcp 017 in lhis MAP. 

00~ 

(From Siép 002 in this Mt\P) 
DID TIIE ADVANCED I)IAGNOSTICS MENU API'l'AR? 
Ycs No 

1 
005 
Go to Stcp 025 in lh;s MAl'. 

006 
Sclccl O (SVSTEM CIIECKOUT). 

nO ES TIIE AMOUNT OF MEMORY OISr'I.AYED ON TIIE 
INST ,\I.LED DEVICES I.IST ~lA TCII TIIE AMOUNT 01' 
MEMOitV INSTAI.I.EO? 
Yes No 

1 
007 
Gn to Slcp 022 in this MAP. 

008 
(l'rom Stcp 024 in lhis MAP) 

t'm!l lS TIIE INSTALLED I)EVIC.ES l.IST COitRECT? 
• \'es No 

1 (Slcp 00'1 conlinucs) 

Mcmnrv (XTl 



.. ··----- -------

'· 

1110 

19 
?rrsc; N ami follow thc instructions on thc scrccn, thcn go 
lo Slcp 010 in lhis Mi\1'. 

(l'rnm Slcp OO<J in lilis M/\P) 
l'rcss Y (IS THE UST CORRECT). 
Prcss o O!UN TESTS ONE TIME). 
l'rcss 2 (XXX KIII\1EI\10RY). 

DID YOU RECEIVE AN ERROit MESSAGE OURING · 
lliAGNOSTIC TESTS? 
\'es Nn 

012 

1 
011 
You'havc succcssfully cnmplctcd the ~dvanc~d Diagnostic 
tl'sls. lf you suspcct :111 intcrmittcnt problem, start an error 
log. lf you ncctl instructions. rcfcr to thc Rcfercncc 
manw1L 

I>OES TIIE ERROR MESSAGE llAVE A 201 ERROR COOE 
nrSI'I.A VED? 
\'es No 

1113 
Go lo Stql 025 in this M/\P. 

014 
Note tilc scvcn-clwractcr error codc (XX XXX XX) as shown 
in Figure 1 on pagc 0200-3. 

!· 

0200-2 l\lcmory (XT) 

r 

1 

TESTING- XXXKR MEMORY 
THIS HST TAHS IJP 10 lWO MINUHS 
PLEASE STAND BY 

X:XUX 
ERROR- XXXKB MEMORY 101S 1 

FAILING ADDRESS- SPACE/MOOULE XXXXX XX -

PRESS ENHR TO CONTINUE 

"' 

IS TIIE FIRST CIIARACTER OF TIIE SE\'EN-CIL\R.\CTER 
ERROR CODE.O, l, 2, OR J? 
Yes No 

015 
Go to "MAP 0200: PC·F~mily Expansion Mcmory." 

016 
Go to Stcp OI'J in this M/\P. 

017 
(From Stcp 003 in this MAl') 
201 is preceded hy a scvgn-char;.Jctcr error cm k 
(XXXXXXX 201). 

IS TIIE FIRST ÜIARACTEI! OF TI lE SEVEN-CIIAI!ACTER 
ERROR COI>E O, 1, 2, OR 3? 
Ycs No 

1 

Olll 
Go to "M/\1' 0200: PC Family Expansinn Mcnwry." 

019 
(From Stcp 016 in lhis 1\1/\1') 

FinJ thc biling ban'k ancl module in Fi!!urc 2 on 
pa~c 0200-4. ~ 

(Jl 

.01 

~lcmory (XT) 1)~110-J! 



____ ! _____ _ ------··--·----~r"-____ ---
r\ 

Notes: 

l. Thc failin~ han k is idcn:ificd by thc first charactcr of thc 
error 1.2'odc. 

2. Thc failing module is idcntificd by thc last' two characters 
of thc rrror ende. 

First Character 
ot the 
EuorCode 

O=BankO 
1 =B:n'"-' 
2 = B~nk 2 
3=8ttn'<3 

last Two 
Characters of 
the Error Code 

00 = p 
·01 =o 
02 = 1 
04 = 2 
08 = 3 
10 = 4 
20 = 5 
40 = 6 
80 = 7 

~---------~--------

iGB8BGBGBB 
~ iGB8GGB0BG 
5 Hli~J8 G 8 8 0 R G 

j tl B O ~1 G 8 0 8 G 
Front 

Top View of System Soflro:! 

Dlll YOIJ FINO TitE FAIUNG MEMORY MOilULE? 
Y~s No 

021 

1 
020 
Re place thc ninc modules in thc failing bank. lf this docs 
not corree! thc proJ-,Icm, rcplacc !he systcm board. 

Re place the failing module, lhcn go lo Stcp 001 in this MAP to 
\'erify syslem opcration. 

0200-4 .. u:mi>ry (XT) 

1 

021 
(From Stcp 007 n lhis MAP) 

Check thc mcmnry switd1 scttingc; on thc systcm h~1:1rd and 
any inst!tll~d mc~nory expansion options. 

ARE TIIE SWITCII SnTINGS COHRECT? 
Y4..·s No 

1124 

1 
023 . . 
Correct thc switch settings. thcn go lo Stcp 001 tn \Trify 
systcm oper;1tion. 

· Prcss N thcn 1-:nlcr. 
Follow thc instructions on tlu: ~creen to corree! thc mcmnry 
sizc. thcn go lo Stcp OOX in this Mi\ P. 

025 
tFro~, Stcps 00~ and 013 óo ,,,;,, \1/\P) 
ISA I'ARITV CIIECK ~IESSAGE lliSPLAVEI>? 
Ves No 

1 
026 
Go lo "MAP 0020: Powcr Start." 

027 
IS A FtVE-CHARACTER ERROR CODE DISPLA n:o UNIWR 
TIIE PARITY CHECK MESSAGE? 
\'es No 

1 
. 028 

Go lo "MAP 0020: Power Start." 

029 
IS TIIE FIRST CIIARACTER OF TIIE ERHOR CODt: n, l. 2. 
OR3. 
\'es No 

1 
-OJO 

Go to "MAP 02,00: PC Family Expansion Memory." 

(Stcp 031 continucs) 



o~,. ,¡ 

f-ind thc f;¡jlinp. l~:mk in !he following figure. 

Nutc: Thc failin~ h:111k is idcnlificd hy lhc first 
chararh:r of the crr0r codc. 

- . Rcplacc thc ninc mcmory modules in the failing hank, thcn go 
to Stcp 001 ln \'Crify systcm npcration. 

Flrsl Character 
of lhe 
En-or Code 

O- B~nk O 
1 = B~nk 1 
2 = Bank 2 
3 = B;¡nk 3 

02110-1> Mt•mury (XT) 

r 

!B880GBGB0 
l j D B 8 G G 8 0 B ·B 
§ j El l:lf~JG 8 8 B 8 G 

iBBOGGOGBG 
Front 

Top View of System Board 

~ ~· 
~ ~ 

/ 

TEST POTNT REFERENCE PACE 

ror 

TYPE 1 DISKETTE ORIVES 

(Dri,·es with a serial nmnher prcfix A. B. or nn prcfi· 



Preliminary Speed Chcd; 

l. Rcmove thc disk~th! dri\'t!. 

2 .. Plug thl! powl!r cunne.:tor imo the diskeue drive 
logk hoarJ. Li!OJ\'1.! thc signal cable disconnected. 

3. ln~c!n a saatch Jiskt!lll! into the ·diskeue drive. 

4. Cünncct a jumpcr bctwecn TP-1 O and TP-13 of thc 
diskc!Hc! drive lu~i~ boarJ. · 

5. Pm~.·cr on thL! system. 

6. Obscrvt:' the strobl! marks on the drive pulley undcr 
lluor~sccm ligtuing. 

~oh.·: Thc outu ring is for 60 hcnz and the 
Üiih:f rin~ i~ l(.r 50 ho!rtZ. 

Jf 1h~ spc~d is correct. the ~ppropria1c ring uf s1robe 
m~rks .will ~pp,.:ar to s1and still. 

Preliminary S¡•~cd Adjustment 

Adju:.t thc \'ariabll! rcsbtor on the servo board until tht! 
o..ppropriatl! rin~ of strob.: marks appears to stand ~till. 

variable Resistor Sef'\IO Board 

·Final S¡lecd Adju:>tmcnt 

1. Powcr off the systcm. 

2. Insert the Advañced Diagnostic into thc disk~llc 
drive. 

3. Power on the system. 

4. Run the Diskeue Orive and Adapter tests. Use thc 
(IIUN TESTS MUI.TII'LE Tli\IES) option. 

5. Whcn thc Diski!Uc Diagnostic mcnu app..:ars. ~dc..:t 
option 4. (SI' EEO TEST). 

6. Adjust the variable rcsistor on thc servo hoarJ until 
thc spced falls within th.: range displayed. 

1 

Variable Resistor Servo Board 



1 

Test location Spccificatinns 
Point 

¡, J2-20 lncreases lrom O Vdc lo 5.0 Vdc white 

.. insening a diskette in !he(!, ive 

B U6 Pin 5 Decreases from 5O Vdc lo O V de whil€' 
ins~rtin9 a dis~ellc in !he drive. 

e JJ-16(+1 1.5 Vdc mi,imum ncross 
these two 

ICE PAGE 
o J3·151:-) test points. 

E JJ-24 O Vdc betorc !he LEO lighls. 

F U6 Pin 1 As lhe LEO iniliHIIy lights. the volto:~qe 
increases by 0.2 V de 

G JJ-3 3 Vdc lo 12 Vdc with !he LEO on. 

11 JJ-14 Decreases lrom 5O Vdc to IJ V de white 
inserting a disl<elte in lo th•~ d1ive. 

tRIVES 

prcfix D) 
Reque!>ted Voltage Reading Minlmum Maxlmum 

/lp¡lfo,dmatety O Vdc o.o V de O.B V de 
Appro,.im;-~tely O 2 Vdc 0.15 Vdc 0.25 Vdc 
Arnro•irmtcly 0.5 Vdc o.s Vdc l.~V~G 
Appro•im;tlcly 5.0 V de 2.0 Vdc S. Vete 
Ap¡no•imalr!ly 12 Vdc 11.2 V.-!.-: 12.6 Vrlc 

r 

Variable Resistor 
~ (Speed Adjustment) 

J1 Pin 16 

01 10 

J·4 



l. llcmovc tlic disl:clle drivc. 

2. Plug thc powcr conncctor intothc diskette drivc 
logic hl1ard. L.: ave thc signa! cable disconnccted. 

3. lnscrt a scratch diskette into thc diskette drive. 

4. Connect a jumper betwecn TP-1 O and Tl'-13 of the 
diskette drivc logic board. · 

5. Powcr on thc systcm. 

6. Observe the strobc marks on the drivc pullcy undcr 
Ouorcsccnt lighting. 

Note: Thc Otttcr ring is for ilO hertz and the 
inncr ring is ror 50 hcrt1 .. 

lf thc spccd is corrcct. thc arrropriatc ring or strobc 
marks will appc'ar to stand slill. · · 

Prcliminary Speed Ad,justment 

Adj\1st thc variable rcsistor on thc servo board until thc 
appropriatc ring of strobc marks appcars to stand still. 

Variable Resistor Servo Board 

A 
V 

1 

TEST POINT REFERENCE PAGE 

for 

TYPE 3 DISKETTE ORIVES 

(Orives wilh a serial numhcr prefix [) 



Test Point Reference Chart 

Test Loeatlon Speclficatlons 
Poi ni 

A J6·2 5.0 V de with the diskelte removed and 
the lalch ctosed. 

B U10.4 Do !he following: 

1. lnsert & diSkelle lnlo drive A. 

2. Power off the system for p 

5 seconds. 

~iCE PAGE :l Power on the system . . •• Wilh the diskelle insertcd and the 
latch ctosed. a lluctua1ion ol 
approximately 0.1 V de will occur 
alter the beep atthe end ol the 
POST anrf will continue 101 as IQnQ 
as the spindte rotales. JRIVES 

e ~7-1 (+1 1.5 Vdc mínimum across 
these two 

prefix E) o P7-2t-l test points. 

E N/A Go to Step 038. 

F TP-1 As the LEO in!lially lights.the vollage 
d~creases by 0.2 Vdc. 

1 

G P9·3 3 V de lo 12 Vdc wilh !he LEO on. 

H P4·2 Oecreases lrom 5.0 Vdc lo O Vdc while 
inserting a diskette into lhe drive . 

. 

Requested Voltage Readlng Minlmum Maxlmum 

1\ppro~lmalely O Vdc Q_Q Vdc 0.6 Vdc 
AoproJdmatety 0.2 Vdc 0.15 Vdc 0.25 Vdc 
Aoproximately 0.5 Vdc 0.5 Vdc 1.0Vdc 
1\pprOJ:imatP.Iy 5.0 Vdc 2.0 Vdc 5.5 Vdc 
.Apnro•i_malety 12 V de 11.2 Vdc 12.6 Vdc 

. ' 

r· -~ 

Test Jlninf Locatiuns 

Power Connector A 

o 
1 

'------'1' 

01>110-ZQ/11,1 

'\ 



r 
Final Specú Check 

l. Powcr oiT lile systcm. 

1 lnscn thl! Adv.:tnced Diagnostk diskette into 
dri\·~ A. 

3. Power on the syst.:m. 

-L Run thl! Diskette Orive and Adapter test using the~ 
¡KC!'< TESTS 1\IUL.TIPLIC TIMES) oplion .. 

5. \Vh~n tlu: Diskette Diag,nostic menu appe:us •. ~clcct 
<>pli<>n 4, tSPt:Eil TEST). 

b. Tho Spécd shuuld fall wilhin 1he range displayed. 

Th..: Typl! 3 diskeut.:: drive monitors its own speed a·nd 
úHilJ~t:nSah!S accordingly. Thue are no speed 
itJjustml!nts on thc drive. lf thl! speed is not correct: an 
d~¡,;-triL".;.il ür mechanic~i ·problcm·exists. Retum lú thi! 
1\1.-\P tu iSlllah! ~h,.: failure. · . 

' • 

t 
t.-



' Prcliminary Spccd Check 

1. Rcmove·the diskette drive. 

2. Plug the power connector into the diskette drive 
lngic honrd. Le ave thc signa) cnhle disconnected. 

3. lnscrt a scratch diskette into the diskette drive. 

4. Cnnnect a jumpcr hctwecn pin 16 of the diskette 
Jrivc signa! connector and ground (use the framc as 
grmind). 

S. Powcr on the systcm. 

· 6. Observe thc strnhc mnrks on thc drive pulley under 
nuorcsccnt lightiug. 

Notr: Thc outcr ring is for óO hcrt7. iind thc 
inncr ring is fnr. 50 hcr1l. 

7. Jf the specd is corree!. the .1ppropriate ring of strobe 
marks will appcar to_ stand still. 

Thc Typc 3 diskette drivc monitors its own spced and 
compcnsatcs according.ly. Thcrc are no spccd 
adjustmcnts on thc drivc. lf ihc spccd· is not correct. an 
clcctrical or mcchanical pr0hlcm cxists. Rctum tó the 
MAP to isola:e thc f:tilure. ' 

. ·, ~ . 

1 

MAP 0900: Parallcl Pmt St:nt 

Symptnm Exptanation Conditions That Could Cauo;c ·nli' 
Symptnm 

You havc cntcred this . The Printcr i\daptcr is f :1iling. 
Mi\P hecausc you . Thc S~.:ri:ll/l'aral!tl Adapter jo; 

reccivcd a 9XX error failin!!-
codc, or ynu havc . The printcr c;-~hlr is fai!in~ . 
hecn dírcclcd here 
from anothcr MAP. 

001 
Find your systcm typc in thc fullowing figure and rcfcr to thc 
MAl' indicatcd. 

System Type MAP 

Personal Compuler. . MAP 0900: Printer Adapler 

Personal Compuler XT ........ MAP 0900: Prinler Ad~pter 

Porlablc PC .................. MAP ('1900: Printer Adat>hp 

Personal Compuler Al ........ MAP 0900: Seriai,'Paratlel Adapt"'r · 
Parallet Por! 

Fi2"ure 1. .S~"Il'm ldcnlific-atinn 

. .. 

P·rimary Parallcl Port Slart 090'l-1 · 

~ 
J 

¡ 
¡. 

1 
¡ 
l 
~ 

í 



., .. :. 

-.· 

,. 

1 

001 (continucd) 
DIU YOU RECEIVE AN ERHOH MESSA(;E·.' 
Y es Ni> . .. , 

"' 
1 

002 
You ha ve succcssru11y complcted thc AdvanccU Diagnostic 
tests. lf you.suspcct an intcrmittcnt prohlcm, start an error 
log. Ir you 'iieed instructions, rcfcr lo thc Hcfcrcncc 
manual. ··· .: .... · .¡ :· · 

·.: ., 'j ' 

-• .. ·.-. .. :.~; .. 
Ofl3 
Rcplocc thc Prin;ary Seibi/Po~aii~Í· Adaplcr. 

/ 

;-. 

0900-2 l"rimary Paralld Port 



•' 

,¡ 

-----~~----~---~···· 

1 

MAP 0900: Printcr Adapter 

Symptom Explanation . Condition.s That Could Cause This 
•; 1 Symplo~. 

}'ou ha~c cn\ercd this • The printcr adapter is failing. 
. MAP beca use you· ,., 
rcccivcd a .'lXX error .· 

u ~. ¡codc. or you havc 
bccn dirccted hcre 
from ,anothcr MAP .. . ~ 

" ' . ,., '.· 

··; 

Powcr oH thc systcm. 
- Oi:;conncct thc pfintcr cahlc from thc adapter. 

lnscrt thc Advanccd Diagnostics diskette into drive A. 
Powcr on the systcm. 
Run thc Printcr Adaptcr tests. Use the (RUN TESJ'S ONE 

·TIME) option, . " . . , , ~ 
Follow the instruct ions on the screcn. Do not power off the 
system during·this test. 

,, · · Note: Use wrap plug (IBM Part 8529228) when 
instructed to install thc .wrap plug.-, . 

DID YOU RECEIVE AN ERROR MESSAGE? 
Ves No 

1 • 1 '. . . 1' 1 ••• -·! :J•• t .. 

. .. 002 .. ' . . ~ ~. 
¡, .You have succcssfully completcd the Advanced Diagnostic 
1 tests. lf you suspcct an interrnittent problem, start an error 

log. lf you need instructions, refer to the Reference 
-~an~.ai.. ,. 

. 0~3 . . . .. . 
... Replace thc printer adapter.. 

¡r· 

'. . . . • ! .• • 

',('• 

Printcr Adaptcr OQ00-1 · 

• 

• 

• 

MAP 0900: Scriai/Parallcl Adapter - Parallcl 
Port 

Symptom Explanation Conditions Thal Could Cause This 
Symptom 

You have cntered this . ll~e atlapter assigncd ::~s the 
MAP beca use you "Primary ~arallcl Port" is 
rcccivcd a 9XX error failing. 
code, you suspect a 
Seriai/Parallcl 
Adaptcr- Parallel 
Port problcm, or you 
have bccn dircctcd 
Itere from ~nother 
MAP. 

. . . . - ~ . -· 
' ·' ~ 

Ensure the following conditions exist: 

l. An adáptcr is set for•''Primary Parallel Port" operation. 
,. . ·. '· ' ........ ·· 

2 .. lf a 'sccond adaptcr with a parailel port is installcd. it is scl for 
"AI.ternate Parallcl Porl 11 

operation. . 
·. 

001 .. . ,_ 

Powcr off the systcm. 
- .1 Disconncct the printer cablc·ir it is attachcd to thc parallel 

pori set for primary operation . 
lnsert the Advaóced'Iiiagnostics diskette in lo drivc A. 
Run thé Seriai/Parallcl- Parallel .Pórt tests: Use thc (RUN 
TESTS' ONE TIME) option. • · : · . 
Follow the instructions on thc screeri. Do not powcr off the 
system .dtiri~g ih¡s test. : . . • · '" , . 

:.<> •'·'~-~ -~,'{ ........ _.~ ·•. • •.. 
'~ 1 • /., • ' 

Note: :,use wrá¡iplug.(ÍBM Part852922R) whcn 
instrúc~~d. to install.the. wrap ~!)li- · ' ¡ . , 

(Step 001 conti~ues) ~. . ¡ ' 
' t. ;· ~ . . ;<:' --· ,)>- • 

l'rimary Parallci~Port 0900-1 

J 

,. 

'·· 



r 
---------------

02.1 (continued) 
P.ow~r off !he systcm. 
Hcmovc the Fixcd. Disk ami Diskcllc Orive Adaptcr fromthc 
Systcm board. · 
l,owcr on t he systcm. 

Rcmoval Q.f thc r'ixed Disk anil Disk elle Orive Adapter rcsulls in-· 
a 601:crror codc, tlisrcg;ud this error. 

mo THE SYI\fP,TOM REMA IN? 
Ycs· No; ·,:,. 

1 
024 ·1 t 1. _ ' '! • ¡ ' • ~ r_ • • ·, • , . 

Rcplacc thc Fixcd Disk ami Diskctlc Orive Adapt~r.- lf that 
c.loc~ not corrcq: thc prohlcm. re place ~he systcm board. 

025 
Powcr off thc systcm. 
Rcmovc thc ¡nimary display a·daptcr from.thc systcm hoard. 
Powcr on thc systCm. . . 

Rcmoval or thc primary display :H.Japtci resultS- in one long and 
two short bccps c.furing thc POST. . ' . ' 
010 YOU R~~CI~VE ONE LONG ANO TWO SHORT BEEPS? 
Ycs No· ''' 

1 
026 ,.. ., ,-: ·' 
Go to Stcp 02X in· thi~ MAP. 

027 
Re place thc primary display adaptcr. lf lhat does not corree! thc 
prohlcm rcpfacc thc systcm hoard. 

028 
(From Step 02(, in lhis MAP) 

· Powcr off thc systcm. ' 1 . 
' Wait 1 () scconds. . .. .-
. Powcr on thc systcm.. . 

- :Check for a voltage of 2.4 to 5.2 V de hctween pios 1 and 5 
' (grounJ) al powcr supply connector I'H. 

•• / 

'' 

·,. 

, Syste~:··. 
·Board · · -

· t COnnectors~ 

. . 

.... 

) 

00 YOUH~VE 2.4 TO 5.2 VOC nEnVF.EN PINS 1 ANO 5~ 
Ycs No 

'1 ,, 

029' 
Re place the powcr supply. lf that <loes nol corree! thc 
¡iroblcm, rephcC thc sYstcm'boan.i. ' · ·· ·' ., 

030 ' ' 

Re place thc system board. lf that docs not corrcct thc prohlcm 
rcplacc thc po\vcr supply. ., · 

,., ; . 

7 


