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EVALUACION DEL PERSONAL DOCENTE 

CURSO: MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE 11 
FECHA: DEL 4 Al 15 DE ABRIL DE 1994. 

CONFERENCISTA DOMINIO USO DE AYUDAS 
DEL TEMA AUDIOVISUALES 

ING.)UAN F. MAGAÑA CARRILLO (COORD) 

ING. SAUL MAGAÑA CISNEROS 

APOYO ACADEMICO 

EVALUACION DE LA ENSEÑANZA 

1.- ORGANIZACION Y DESARROLLO DEL CURSO: 

D 

3.- ACTUALIZACION DEL CURSO: 

4.- APLICACION PRACTICA DEL CURSO: 

D 
EVALUACION DEL CURSO 

1 CONCEPTO 

CUMPLIMIENTO DE LOS OBJETIVOS DEL CURSO 

CONTINUIDAD EN LOS TEMAS 

CALIDAD DEL MATERIAL DIDACTICO UTILIZADO 
. 

ESCALA DE EVALUACION: 1 A 10 

CENTRO DE /NFORMACION Y DOCUMENTACION 
"/NG. BRUNO MASCANZONI"' 
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1.- ¿LE AGRADO SU ESTANCIA EN LA DIVISION DE EDUCACION CONTINUAl 

SI INDICA QUE NO DIGA PORQUE • 

,._ 2.' .MEDIO A TRAVES DEL CUAL SE ENTERO DEL CURSO:· 

'· . 

PERIOOICO FOLLETO GACETA OTRO 
EXCELSIOR ANUAL UNAM MEDIO 

PERIOOICO FOLLETO REVISTAS 
EL UNIVERSAL DEL CURSO TECNICAS 

3.- ¿QUE CAMBIOS SUGERIRlA AL CURSO PARA MEJORARLm 

4.- ¿RECOMENDARlA EL CURSO A OTRA(S) PERSONA(SH 

1~1 11 
5.- ¿QUE CURSOS LE SERVIRlA QUE PROGRAMARA LA DIVISION DE EDUCACION CONTINUA. 

-,-
_, 

6.- OTRAS SUGERENCIAS: 

CENTRO DE INFORMACION Y DOCUMENTACION 
'ING. BRUNO MASCANZONI" 
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"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO" 

OBJETIVOS 

Obtener de los participantes el perfil medio de conocimientos cori base a un evento 

de retroalimentación (TEST). a efecto de lograr la plataforma de partida, firme y bien 

orientada que permita un buen aprovechamineto. 

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

tópicos y tendencias de actualidad, reforzándolo con teorra 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 lngenierra 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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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.-CONTROLADORES PRINCIPALES Y SISTEMAS MfNIMOS. 

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 

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 Metodologra Práctica. 

6.5.- Sección de Práctica. 

7.- DISCOS DUROS. 

7.1.- Principales Tecnologras y sus caracterrsticas. 

7 .2.- Fallas de origen y mantenimiento trsico. 

7.3.- Mantenimiento Lógico. 

7 .4.- Utilerras y Software de apoyo. 

PROFESORES: 

lng. Juan F. Magaña Carrillo 

lng. Saul S. Magaña Cisneros 

APOYO TECNICO: 

Francisco G. Magaña Durán 

Pedro Huerta Anguiano 

Adrián F. Magaña Cisneros 
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¡".-fapa de fíifJ¡uorio XT {RAM] 

640K BYTES DE MEMORIA 
P.A.RA. LECTURA. 1 ESCRITUFl.A. 

VIDEO MONOCROMA TICO 
1 VIDE 
1 . 

1 
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:Arquitectura deuna computadora 

ll1iil ~ '1*' 1!1111!1 llllllllllllllíííiííí !íllliá !iiil;51i1tlíííié!#íli1t!i1t1!!5 ¡¡¡¡ª elli!í!írieelli!íee ªªªª1 
: m ¡ C.1 System Memory Map , , ~m 

i!il 
.!i1 

Address Range Start-End Na me Function ~ !1 
000000·03FFFF OOOK-256K BankO System memory (2561<) l!i 

l!J 040000-07FFFF 256K-512K Bank 1 System memory (256K) l!i 
080000-09FFFF 512K-640K Bank2 System memory (128K) l!i 

¡ l!i 
OAFFFF-QBFFFF 640K-768K Video Display card buffer (128~) 

i OCOOOO-ODFFFF 76BK-896K 1/0 ROM Expansion ROM (128K) 

OEOOOO-OEFFFF 896K-960K ROM System usage (64K) 1!1 
' l!i OFOOOO-OFFFFF 960K-1024K ROM BIOS (641<) 

m 
100000-11 FFFF 1024K-1152K Bank2 Sys1em memory (1281<) , m 

!il 
120000-15FFFF 1152K-1408K Bank -1 System memory (_128K) !i 

!i1 
160000-FDFFFF 1408K-16146K RAM Expansion RAM (14870K! i!i1 

i!i1 
FEOOOO-FEFFFF 16146K-16210K ROM System usage (64K) 1~ 

' FFOOOO-FFFFFF 16210K-16274K ROM BIOS (64K) m 
' 

!il 
1 

............ 111 
!i1 

• • amm~~ ••~••wwaw§aaagaaa~m 
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r:o~~· 

· 0.1 1/0 Address 

!..'saQe 
1!1 

Hex Range Devices \!i1 
:m 

000-01F 9V.A Controlie: í System ;!il 
J2C-c:,:= lnterrupt controller ) System .!i1 
040-0SF Timer S;-stem !il 
060-06F C042 (~<eybuua~. System 

1 
070-07F R~o.i tima c.oc~. NMI mask System 
OBO-Ó9F 

1 
DMA page register System 

OAO-OBF lnterrupt controller 2 System 
OCO-ODF 

1 DMA controller 2 System 

OFO Clear math Coprocessor busy System 

m ' OF~ Reset math coprocessor System 

1 
CFB-OFF Me:th coprocessor Syste'!l 

1 1 i 1F0-1F8 Fixed disk 1/0 
200-207 '1 Game 1/0 1/0 
278-27F 1 Parallel printer po_rt 2 vo 

1 2F8-2FF Serial port 2 vo 
.!i1 300-31F Prptotype·card 1/0 

360-35F Aeserved vo !i1 
i 378-37F Parallel printar port 1 vo 1 Ji 

' !i 
' 380-JBF SDLC, bisynchronous 2 vo 

§1 1 3A0-3AF Bisynchronous 1 1/0 

! 
380-JBF Monochrome display and pri.lt~: s.dsptai 1/0 i!il 
3C0-3CF Reserved vo m 

! 
300-JDF Cotor/graphics mor.itor aja~sr . 

JJ~ ·m 3F0-3F7 Diskette controller '!1 
3F8-3FF Serial port 1 o m 

!i1 --e e e; 

-...... 



Arquitectura de una computadora bus XT 

!Filiil:il~· 
.~ 

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

~ 

1 
·~ 

1 
l!il 

~ 
1 
~ 
l!i1 

1 

1 
1 

~ 1 

~ . : 
1 

GND 

+ RESET ORV 

• SV 
. +IA02 

·SVdC 
•DR02 

-12V 

Aeserved 

•12V 
GND 

-MEMW 

-MEMA 
-10W 

·lOA 

·DACKJ 

+ORQJ 

·DACKI 
+OR01 

-OACKO 
CLK 

+IR07 

+tR06 
•IROS 
•IR04 
•IR03 

-OACK2 

• T/C 
... ;..LE 

•SV 

•OSC 
GND 

REAR PANEL 

,--
r 91AI r 

1 ¡. 
r-
¡. 

1 

1 
1 - -

1 -
-

Al O 
910 

f- -
1+-

f- 1·'·1--
f-

•z.c 
920 

- ¡. -
1_ 

-
-
- AJI 

1/0 CHCK 
07 
D6 
os 
04 
DJ 
02 
DI 

DO 
H/0 CHADY 
+AEN 

A19 

A18 

t.17 

Al~ 

Al S 
A14 

AIJ 

A12 

All 
."Al O 

A9 
A8 

AT 
A8 
AS 
A4 

AJ 

A2 
Al 

AO -~ 
Com ponen! side 

1/0 CHANNEL SLOT 

11 
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' Arquitectura de una computadora 

Rear Panel 

0.2 ~lO CharonP.I 

1 

G;-..::: Bij ___ lAt -1/0 CH CK 
RE2ET D::\V 82 ~ Ai SD7 'ª~§¡, 

~::Vdc .B3. · A3 
!!J 

SOS !i1 
ii\Q2 '94 fA~ sos ·m 

-S V de 85 . AS SD4 !il 
DRQ2 8S AS SD3 m 

-12Vdc :e1 f A7; SD2 m 
ows 88- A8 SD1 !il 

+12Vdc . 89 ~ r A9 SDO l!i 
GND 

""l t"' 
-110 CH RDY l!l 

-SMEMW 811 An AEN l!i 
-SMEMR 612 A12 SA19 l!i 

-IOW ~:! :- ~:~ SA18 l!i 
-IOR SA17 

-DCK3 -!315 e A15 .SAíS <> ~ DR03 á1s ~ -~15 . SA15 
-DACK1 8~7 ·-í:.~i SA14 

~ DRQ1 _818 1 ,· 8 SA13 
-REFRESH 819 SA12 ~~:. CLK 820 A2í. SA11 • 1RQ7 621 f-21 SAtO 

IROS :fi2;, A22 SA9 !i1 

1 

IROS '823 A2"< SA8 & ~. 

iRQ4 '824 ¡. A24 SA7 !i1 
IRQ3 B2S tA25 SAS m 

-DP..Ct<:! ,826 ~A2S SAS m 
Tlf' s21. r A27 SA4 m .. ~ 

BALE 

'"U~· 
SA3 m 

+5Vd;: 829 . A29 SA2 m 
ose 830 A30 SA1 

~ GND a31 A31 SAO 

' s::Jt 1 - slot 8 

a ;:·:; ¡:: > ; _ _: ! ., t.:::_:, S a ei3Eí uu'""'""'""' '3!3151 ~:n=u=i .:u=u=uael#i 131313 1313 a 13a 13§ 1313, 

m !11liili!V1111ni!I11U!III!II Ul.le;ei..,. 1#1l!ifli 
¡ 

. ~ 

~: 
~ 

i ~ 
l!il 

r 
L. ..111111 II!Jmiiiiii!IU\'IIWIIIII!II!!¡;! .............. ,. ...... -... ..1··. 



Arquitectura de una computadora 
L. 

. . . r- . ··1···-.. 3 . .,..·, 
~ . . ~ 

1mi1 ~ l.llllllillllllllilllillllllli!M látla ¡;;j§llit IMC1l!i5lillil5¡¡;j ¡;;¡¡;;¡¡;;¡¡a¡;;¡¡¡;t¡;;¡ !á e !á !a e !á, 

. . . m 
1 m 
1 m 
l -MEMCSlti 01 C1 · SBHE !il 
, 1/0 CS16 02 C2 LA23 ~ 

IRQ16 03 C3 LA22 
91 

:=g:i gi ~ ~g 1 
.ci~g~~ g~ g~ ~:~ m 

DRQO 09 C9 -MEMA l!ill!i!l 

-DACK5 010 C10 · -MEMW l!i1 
DRQ5 011 C11 SDOB m 

-DACK6 012 C12 SD09 i!J 
DRQ6 013 C13 SOlO !!J 

-DACK7 014•. C14 SD11 m 
DRQ7 015¡¡· C15 SD12 Ji1 

+5Vdc 016 C16 SD13 Jil 
-MASTER D17 · r C17 SD14 g 

GND D18Í rC18 SD15 !il 
l!i1 
!i1 slo110- s:o115 

~ 
m 
m 

m~~--~R~--~~~¡;;¡¡;;¡IIil~~~~!á¡;;¡R¡;;¡§§§Ia!állil§la§e§!á§§§§§§~ 

...... 11111111111! 
!i1 
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·Arquitectura de una computadora 

1 • 

miZ 1UDtBUDUDW. :::C~~~a~~~n~ei~----~----~F~u~n~c~ti~o~n~---------------------~ 
1 

. !!i1 
. : Spaia {S-bit u·cr;sfe:- lfil 

SDLC (S-bit trar.sier; ~m 

E.1 DMA Channels · 
4 
5 
6 
7 

Floppy disk (8-M lransfE!r) ;.!il 
Spar8 (3-blt transfar; 'ni 
Cascade íor DMA COiltio!ter·l !i1 
S par& (16-bit !ra~síer) 
S pare (16-bit transfer) 
S pare (1 p-bit transfer) 

· E.2 DMA ::ontroller Registers 

1 

. Hex Address 

oca 
OC2 
OC4 
OC6 
oca 
OCA 
o ce 
OCE 
000 
002 
004 
006 
008 
ODA 

111 !5iTIIWIQII\l!ltlllillliiLiíil5fE'ier!ii5i ODC 
ODE 

!il 

!il 

Command Codes 

CHO base and curren! address 
:::~o base and curren! word count 
CH1 base and curren! address 
CH1 base and curren! word count 
CH2 base and current address 
CH2 base and current word count 
CH3 base and curren! address 
CH3 base and curren! word count 
Read status registertWri!e command reg!ster 
Writa mode register 
Rea:= terr.porary regis:ars/writ<: command regis:er 
\"i;l~e ¡·¡,oda registe.- -
Clear byte poi.~terñip-flop 
Read tempor&:y reg!eter{Write mask clear 
Clear mask ragistar 
Write all mask register bits 

~ ~ 
!!i1 
r 
!il 
!i1 
!i1 
!i1 
m 
m 
!!i1 
m 
m 

1§~ 

!i1 
- .... 

1111 ;u&') 111 .l!imf-l:n:u:u:n:u:¡§§ll lil . · 
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Ar-quitectura de una computadora 

. · \ E.3 Page Register Addresses 

~ ~••••••w=~~e~§e~~§§ª§ªªªª~@~~~~~§§~ 
l Page Regrster . i/0 Hex Addres; · ~!ill 
j . . . 9 
¡ · DMA Cha~nf.l O 0087 '!il 

· DMA Channei 1 0083 :!il 
DMA Channei 2 0081 :!il 
DMA Channei :S 0082 !il 
DMA Channel 5 0088 !il 
DMA Channel 6 OOS9. ~ 
DMA Channel 7 ooail !!J 

1 Refresh 008F l!i 
1 l!i 
~ E.4 !nte;rupts l!i1 
1 Level Function :!il 

o System timer output O 11 
1 Keyboard outpU1 buffer furl ill 
2 lnterrupt from controller 2 (level 8-15) i!l 
3
4 

Serial port 2 l!il!i · 
Serial port 1 

5 Parall el port 2 !il 
6 Diskette controller .!il 
7 Parallel port !il 
8 Real-time tlock !i 
9 Software redirected lo INT OAH !il 
1 O • Reser;ed i!i1 
11 Reserve.:! !!il 
12 Res:;;r~ed D1 
13 ao2e1 •m 
14 Hard d:sk driv3 !il 

· · 15 Reserved · :!i1 . d ms~•••~•~~-~~~ª~~~~~~~~~ª~ª§§§§ee§§§§m~e§§ 

!i1 

!i1 

...... 111 111111 111 
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Arquitectura de una computadora 

E.5 Timers. 

Channel 

o 
1 
2 

...... 

Function 

Sys1em timer 
Refresh request generator 
Tone gene~ation for speaker 
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Características de los Procesadores 

;t;J 191~ E§1'ii§J;!n;§!"'§!G;'!;§!~§!'ii§J;!n;§!;;"§JIEit§!S'IE§!:il§Ji:ill§l~§J§JiE'iit!§!:ileiEit§151E§J!ii§Ji:illi#!;;"ee;;¡it§!3E§:ii§JIEit§J§JS'I!!_:n¡ai:ill§J:ii§JIEit§51E§J!ii§Jsa§l l!i 
~ ~ 

! i 
~ ~ 

~ ltm ~ *Modo REAL *Modo PROTEGIDO 

~ 
~ 

~ 
~ 

~ l!i1 
1m 1m 

1 i l!i1 . . ~ 

~ . ~ 
l!ii tm 

~~§1§1§1§!§!§!§1ª'ª''ª'§1§!§!§!§§1§1§1§1§1§1§1§1§1§§1§§1§1§1§1§1§!§1§§1§1§§1§1§~~ 
!ªª ~:":\ r: \.: : YL> .=.' .':·:; §!l!ffe§1e§1'ª'ª'ª'ª9'ª'§1¡;;¡§!§!éé§1ée§1é§iéeeee§1§!é! ~ 

~ ~ 
~ ~ 
~ ~ 
~: ID 
i ~ 
~ tm 
~ ~ 
~1 tm 
i tm 
i tm 
~1 ~ 
~~ ~ 
~ tm 
i ~ 
l.ffi tm~, 
~ tm • 
l!i1. §1§'9'9§1:ie§§§'9§§'9§ e¡ e¡ §§§'9§§§§§eaag§ ee§ liij§~tm 
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Características de las distintas arouitecturas 
1 



Características de las distintas arouitecturas • 

AT íiíl4ll6 

l!i1 
l!i1 

1 



Drin ,...¡ n ,¡:¡, l,o <" O,orit.é. ri ,...n ~ · 
1 1 ••• ...,. • ..,. ........... """ 1 ................... ..,~ 

Corscterísticas 

;!ij§l~- !át!át§!át!át!át!á1115115§!át§§¡;ru;;¡!;5§§!át!át!át!át§§l§§í!á1Gi§§J§§í!á1§ ~ 
~ ~ 

~ Homofc>aados' ~ 
~ Paralelo/ Serial Interno;/ E~temos ~ 
~ 1::..-_-! lmpa;)fO/ No Impacto ---~ Vel de Transmisión¡ Bp.s-J ~ 
~ lij '/el de impresión (cp.s.¡ 11·•·- e/ Protocolo ~ 
l!i1 lfiF·;:.E:-üRES Tlpo de Afirnentación MODEMS lntelt_qentes ~ 1 Buffer l!kefes de MPI!. 1 
~ (Dependiendo del e;;¡ capacidad ' 

l!i~!il típo; se ponderan . Tecnologfa . 
~ Vélocida.d 

~~ •·ark>s puntos. In! 
Ut-JiDAOES DE C.iJSfO ~ 

COI~TEüLL::.OQF,ES 

~ .•:~~~-~i~.~i11bTO ~ 

~ 1 
~ ~ 
~a!á1§!41!61!61!41!á1115!41!41!41!41!41!41!41!41!41!41!41§!41!41!41!41!41!41!41!41!41!41!41!41§!41!41!41!41!41!41!41!41~~ 
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Cc;mf!guraci~n switches XT 

~~/w~wmaaw~=~s~éé~~éª~~ªés~séééééééé~ 
¡ The locations of the two switches are shown . ~ 

in the following illustration of the system ~ 
board. ~ 

!il 
!i1 

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

l!i 
l!i 
1!.1 

l!i 
m m 
m 
!il 
g 
!i1 
m 
m 
m 
'm m 

! Fig. Locations of the DIP switches m 
1rn !l:lmnllllillli!lllil&l'lllfllft¡:feierllii~ .a 1#1 i:J 1:! l:!ªªlí!1 !ité !;;jé é é é é é é é ééé é é 9 é ¡;¡¡¡Ji 

!il 
!il 

e' ,:::; ¡::: ' .. ¡ ¡ .. , ·t> .> S amee 11513 13e e e 1313 e i=i e liii !§ l!j !31:1 ¡;¡ ¡:¡¡;¡ !15 !15 ¡:¡¡;¡ 131§13 !15 e¡l 
liT: 

~¡ 
l!ii 
l!i': 

l!j¡: 

li1 
!il 
l!i1 
l!i1 
l!i1 

~: . _ ..... 

111.111 •••11!1• ...... ,. ...................... 1' 
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Configuración switches XT 

Descriptions of the co~respondi~~ DIP 
Switci:es 

l) SWl -- DIP Switch une 

switch 
No. 

5Wl-l 
SWl-2 

SWl-3. 
SWl-4 

SWl-5 
SWl-6 

SWl-7 
SWl-8 

Default 
5etting 

OFF 
ON 

• 
• 

• 
• 
• 
• 

Function 
:inables disk drive. 
:Disables 8087 ·interrupt. 

(5Wl-3 and swl-4 determine 
:amount of RAM installed on 

· :s.ystem board.) 

.D.etermines display type . 
;Determines display type. 

the 
the 

(swl-7 and SWl-8 determine the 
~n

1

umber of disk drive(s) 
i'nstalled to the system u ni t.) 

amseW§~~eeeees~§~g§~§e~§~§§~~~~~~ 

.111 

ID'' 
l!i: 
l!i: 
1[ 
\rr! 

i~ li': 
li1 

1,1] 

~ 
........................ J·· 
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Configura el· ñn «'WI·+ ... h~:~oC' XT 1 11 Ul Ull oo) '1."-rll._..oo) '\ 

el:iEil~· é§§!;;l!;;l!;;l!;;l!;;l§§!;;J¡;;j!;;J!;;l.!;;l¡;;j§¡;;j!;;J§!llué¡;;j§¡;;j§§§¡;;j¡;;j§J!;;J!;;l!a !il 
~ . l!i1 
l!i1 l!i11!i1 

~ 
l!i1 ~ 
~ 1 

2) SW2 -- DIP Switch Two ~ 

l!i1 l!i1 

~l!i1!jl S W Ni 
0
t C. h De f a u 1 t l!i11!i1 

Setting Function l!il 
SW2-l Reserved. 

l!i1 sw2-2 Re'served. ~ 
t§1 SW2-3 Reserved. 
l!i11!i1 SW2-4 Reserved. 

SW2-5 ReServed. 

~m 
SW2-6 • Dete:mines the maximum amount ~ 

:.11 o( RAM which can be installed 
to" the system board without m 

\!il usi.ng a memory expansion adapter. l!il 

~l!f ''¡ SW2-7 ON Zn•blzs the t:.uilt-in RS-232C port. ~ 
~ SW2-8 ON Enables the built-in parallel port. ~ 

¡ ' 1 
l!i1 l!i1 
~ . ~ 
~~e!;;l!;;l!;;l!;;l!é!;;l!a!;;l!;;l!;;l!;;l!;;l!;;l!;;l!;;l!;;l!ae!;;l!;;l!é!;;l!;;l§!a§!;;l!;;l§!;;l!;;le§!;;lee~a!é§§vl 
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i 
1 

Quick reference for Switch Settings 
involved with the memory size 

r· 

i!l 
i!l 
l!i 
l!i 
l!i ¡ 1 

•sw2-6 ON - indicates the 64BKB version. 
OFF indicates the 256KB version. ~ 

·=~===----=~==~----~~~;;~::'-----~;~;~~~----~;~;~~~ 1 'i 64K 256K F 
1 ' 

·-------------------~----------------------------- ! 
OFF ON ; ~, 2 128K 512K !il 
'----------------------"--------------------------- !i 

.~;;-------~;;-----l~~~~;~4-----~;~;-------~~;~--- m 
~ ------------------~¡----------------------------- 1 
~ . ~ 
~!~•••~-~~~~~w~~~~~~~~~~~9~~§~~~~~~§~§~§~ 

.ON ON 

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

21 
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Configuración switches AT 

SW1 -SWITCH ONE 

L -------------------------~------ --- ---------~ i 
: 
! 
1 . 
, Sw•tch 

Function i No. Setting 

1 ----------------------------------------------------------------------------------------· 

SWl-1 

1 

OFF 
ON (DEFAULT) 

l. 
1 

S\Vl-2 OFF 

¡. ON (DEFAULT) 

· SWl-3 OFF 
ON (DEFAULT) 

. SWl-4 OFF (DEFAULT) 
1 ON 

........ IB!Ili!IIJ 

Disable COMl 
Enable COMl 

Disable COM2 
Enable COl\12 

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

Disable IRQ2 
Enable IRQ2 

26 
'> 
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Jumpers AT 

1i11ii1 ~ ·.lllliiiiB IIIIIIIIIIIBeíl:i!;d llb¡;;j¡;;j¡;;tliftllil¡;;j§i§llb¡;;¡§J¡;;o¡¡;¡¡ §!§!§!§!§!§!§!§le, 

, . m 
; JU!ifPEH SETTING FGR DISPLAY AT JP1 nt 
¡ m 
~- - -- - m 
1 - ------ ~~ 
, The built-in display interface suppons flicker free scrolling for 1!1 
! the following display types: · l!i 
1 - . l!i 
1 - IBM monochrome compatibility m 
) - IBM color graphics compatibilitv -~~ 
J - Hercules monochrome graphics compatibility l!i 
1 1!1 ¡--- . ------ --- ----- -------- . ------------- ----
! - Plantronics color plus compatibility . 1!1 

1 ~ 
1 You may enable or disable the built-in display adapter by' ! ¡ setting the JPl jumper. . ~ 

, When using EGA card, the build-in display interface should be !il 
lil . m 

: disabled by closing jumper JPl at position A and setting SW2-6 m 
!!JI ; to ON. The slide switch S\V4 must be set to COLOR or m 

MONOCHROME respective! y_ when __ using __ color _ m:_ m 

1 1mono"chromemóruto:r:-SeTSW410C-olorif EGA mode is-used:- !i1 
. !i1 

m~~•••~~~~~ª~~~~~~~§@~¡;¡j§la§l~al1ál1ál1ál1ál1ál1ál1ál1áll5l1ál1á¡;;¡j 

!i1 

111 

~ ;:":\ L> ' .. ¡ j ·Y!.'." ::· .':; a e 1313115131313 !3!3!3.!3!§ 13 1313&;u:; !313131?1 ¡¡¡¡ 13 ¡¡¡¡ ¡;¡¡ 13131313 13131 
' r. 

¡; 

......... lii!IUII . ..... 

lffi 
lfi"¡ 
lrr: 
lrr· 
lrr 

~ 
~ 
l!i1 

r 
a...,...,.,.,,. .,.,.,,. ....... 1-, 
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¡_ Configuración switche~ AT 

ll1iiJ ~ :illliillillllllllllillliil5!!i5§¡;;j§í¡;;jJ15.1lilí!iií!a§§§§@§§§§§§§§§§'ª1 

. m 

Refer to the table on the floppy disk driver bracket. Adjacent 
to 768 KB and under SW2 you \\ill see two small rectangles. 
The rectangles indicate how the S"-'Ílches are set. The third 
switch on switch block S\V2 (S\V2-3), and the fifth s"'itch on 
switch block SW3 (SW3-5) are both set to OFF; and the fourth 
switch on the switch block S\V2 (S\V2-4), and the ·sixth switch 
on S\\itch block SW3 (SW3-6) are both set to ON. 

m 
!il 
!il 
§1 

i m 
l!i1 
i!i1 

l!J 
~¡ 

Again referring ro the ta:·i~. the two diskette drive :!1 
configuration requir•:s ·mu te : ' ~he switches SW2-l, SW2-7 m 

~ 
1 

and SW2-S to OFF, OF~ a~~ ON respectively. .. -- ·-~-- ~ 

~ ~ 
~ m 
~ . m 
~ ·.. m 
~~~~llllllllllllllllllll .. ~~ª!!iS~~ª~~~~!iií§~§§§~§§§§§§§§§§§§~ 

..... 111 111 
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BIOS AMERICAN l\1EGATRENDS 

¡r- CMOS SETUP (C) Copyright 1985-1989, American Megatoends lnc,. 

; Date (mn/date/year) Wed. Mar 15 1989 B~se memory size 640 KB 
Time (hour/min/sec) 13:29:34 Ext. memory size 384 KB 
Floppy drive A: .. 1.44MB, 3 1/2" Numeric processor · Not installed 
Floppy drive 8: 1.2MB. 5 1/4" --

Cyln Head WPcom l2one Sec Size 
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 
1 Primary displ:¡y VGAor EGA ·- ·---

i Keyboard lnstalled S un Mon Tue Wed Thu Fri Sat 
¡ 
1 

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

j 

i 5 6 7 8 9 10 11 

i ~ 

12 13 14 15 16 17 18 
! 
i -

1 

FIXED type = 01 ... .46, USER defined type = 47 19 20 21 22 23 24 25 
For type 47 F:nter: Cyln,Head,WPcom,l2one,Sec, 

\ (WPcom is O for ALL, 65535 for NONE) 26 27 28 29 30 31 1 
f 

i ESC = Exh, ¡ -t - = Select, PgUp/PgDn = Mocify 2 3 4 . S 6 7 8 .1 i 
1 

••• 11 



,. 

BIOS ArviERICAN MEGATRENDS 

IJIIil ~~ .>->. ¡lllllllli i:liliillllii¡¡¡¡j &:iílliilm ¡;¡j §í§íli51i5 §í§g §!§§§ §!.l!l!.l!l!í!l!í!l!.l!l!.l!l§ !í!l§'ª1 
~ . ' ~ 

¡ Use the ¡, - 'r · ,. keys to highlightthe parameters you want to changa. ,\!J!il!il 

:Use the < PgUp > and < rqDn > keys to mod1fy tha values. ~ 
1 ':.11 m 

m 
!i1 

i Date and Time 

: Use the ¡, - t ... keys to selecÚhe parameters you want to change. 
' Use the < PgUp > and < PgDn > keys to <;:ycle through the availabl& 
settings. 

Floppy Disk Orives 

'Select the F!oppy drive field. Press !he < PgUp > and < PgDn > keys to 
1 cycle througi': the avallable settings. Avallable floppy disk drives are 5 1/4" 
¡ (360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB).If your systemdoes not have 
\a fl>Jppy drive B, be certa111 to specify "Not installed". 
1 ' . . ·• 
i Primary Display · 

m 
l!il 

~ 
m 

m
. 

i!J 
i!l 
§1 1 Select the Primary display .fleld to establish the primary video .display 

. i adaptar type. Press the < pgUp > and < PgDn > keys to cycle through 
i the available settings: · la 

1 • Mon~ch;ome (Monocnrome adaptar, including MDA and Hercules) ~ 
1 m 
¡ • Color 40x25 (Colodlraphics Adaptar inltiallzed in 40-column made). !i1 
! • EGA tEnhanced Graphics Adaptar) or VGA (Video Graphic Array). ,m 
i ' ' :!i1 
'¡· • Color BOx25 (Ccior Graphlcs Adaptar initialized in 80-column moda). :!i1 

. :!i1 
lm !liil!illlllllli!fiiiVII'I!illlill!SEi~'!.i51§~ eJ 1=11=1 !.l!l !l!J!#I ¡;¡¡ !ííí !í!l !í!l !í!l !í!l !l#l §la !í!l § !ííí §í !í!1 !í!1 !í!1 !ííí !í!1 §í d 
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BIOS Al\'1ERICAN l\'1EGATRENDS 

! Hard Disk Orives 

1 For hard disk drives, use. the < PgUp > and < r'gDn > keys to cycl6 
1 through the 46 types of disk drives supported. Type 47 is given to hel¡: 
i the user defined its own drive type which will be stored in the CMOS. See 
i Table 3.2 for a printed list of these drive types. 
1 

. ' 
' . 

! Bypassing Keyboard Error 

!, To configure the .system for non dedicated file servers, you can set ths 
! keyboard "Not installed" in the SETUP menu so that BIOS will not reporl 
! any "Keyboard error" and will not wait for "Ft" key to be pressed durinc 
i system boot. . 

':""' ,,., j) u' ·;t .. '•) """'"'""''""'"' .............................................. ., .. , 1 

!i1 

!i1 
!i1 

•••• 111 

' l!i'l 
l!i: 
l!i! 

~ ~ 
l!i! 

~ 

................ ... .......... .. ............ 1' 



BIOS AMERICAN MEGATRENDS 

Bypassing Video Error 

To configure the system lar non dedicated lile servers, you can set the 
video "Not installed" in the SETUP menu if you do not have a display 
connected. The BIOS wlll not report any "VIdeo error'' and will no! wait for 
any "Ft" 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 lar the floppy controller and will not report any error. 

¡ 1\fter you have finished with !he SETUP program, press the < Ese> key. 
1\ 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 
(equivaJent lo turning !he power off and back again), followed by memory 
test, and ther. tries to boot from the disk drive. 11 your hard disk has not 
yet been initialized, be sure that you have a bootable DOS diskette. 

111 

1'·'' .... .j 
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BIOS AMERICAN MEGATRENDS 

Table 3.2 Supported Hard Disk Orives 

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 

Non e 
512 
128 
987 
987 
820 
977 
981 
512 

Nene 
Nene 
Nene 

Lending 
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 

m! ;::; ¡:: \.) ¡ ., ·¡.·_- .: .:: .::o ;u:¡ e 1:1 • ¡;¡ 13 !§]la e 13 e e i=ie e rq 13 e¡;;¡¡;;¡ e e e e e ¡:¡e e l:'í ¡;;¡e" 
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BíOS AWARD 

~~~~-,•~•••••~~~~~ee~e~§aWe§aaeee§eeéee~ 
~ The SETUP program lets you specify your system's configuration of ~ 

-

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

. m 
Nme B 

,l 
,¡ 

1 

1 

1 

1 

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 <Ctrl ><Al!>< Ese> 
keys. The SETUP screen appears on your display: 

AWAAD SOFTWARE CMOS SETUP 

DATE (MM/DDJYY) 
TIME (HH:MM:SS) 

6/15/89 
1,1:.08: 1~ 

!1 
l!i 
i!J 
l!i 

~ 
rm 

~ 
liD DISKETTE 1 

DISKETTE2 

DISK 1 
DISK2NONE 

1.2M 
360K 

22 
.CYLS 
733 

HEADS 
S 

SECTORS 
17 ~COME j ~ 

_; !i 

1.· m 
m 

i m ERROR HALT NO'DISK ERROR HA~7 .~ 
SPEED SELECT NO:CHANGE ;¡¡ 

VIDEO EG.I. 

BASE MEMORY 512 
EXTENDED MEMORY O 

~ t moves' between items, .....- -+ selects values 'D1 
FlO records chanoes. Fl exns, F2 for color tcqale · d 
~l:ll:ll.:;t~~~~&::II:I~!O=!l ~~~ ~I!;I~!!!!!!JJ!ioo~~~8118~!!!~l~ 'ª'~ª'ª''ª 

!l!llllmWWIIIIII!l 11!11 1:1);! 
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~ PC DIASNOSTIC SOFUIARE 

i - i 
l!i\ Serial NWiber: 00-000000 l!i1 
l!il l!i1 
l!i1 COPYRIGHT le) 1'1901 1991 TouehStone Software Corporation l!i\ 
l!il COPYRIGHT lel 1989, 1990 Diagsoft, lne. l!i1 
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l!i1 1 ========== l!i1 
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~ 1 AMi ~ Idenlíiv BIOS Manuiacturer 1 l!il~ 
l!i1 1 w . !i1 
l!il 1 Complete 1<1 Determine System Components 
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Fili!Eil~· §!ae!a!a!a!aeee!as!as!ass!ass!a!a.!a!a§§lssss!a!a!as t!i1 
1m . l!i1 
1m i . 1m 
¡m : CheckJit 3. 20 · · l!il 

~ 1 Svslnfo Tests Benchmarks Tools Setup Exit ~ 
l!il Configuration lnformation ¡rn 
1m DOS Version: 3.31 lrn 
l!i ROM BIOS: Unknown B!OS Date: Unknown l!i1 

Processor Type: 80286 XT Machine 
Math Coprocessm·: Not Present 

Base Memory: 64BK largest Free Block: 2BBK 
1m Extended Memory: Nene 
l!i1 EXPANDed Memory: Nene 
1m Video Adapter: CGA 
lrn~ Video Address: B800h Video RAM Size: 16K ~ 

Hard Drive(s): Orive e !C:l :33M 
Floppy Drive(sl: A:Present 

1m Clock/Calendar: Nene 1!" 
l!i Parallel Port!sl: LPT1=3BCh, LPT2=378h U.. 
~ Serial Port(s): COM1=3F8h lrn 
l!i\ 1 Joystick! si: Nene ~ 
; ~~~~ Mouse: Non e ~l!il 
~ F2 - Copy te Activity Los • Press Any Other Key te Continue 

1m lrn 
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!m ; ~ 
!m -- Check<It 3.20 1m 
~ 1 ~ 
~ 1 1 Svslnfo Tests Beochllarks Toois Se~ Exit 1 ~ 
!m ,- Interrupt Usase 
¡rn INTERRUPT ASSIGNMENTS: - DEVICES WITH NO IRQ - ~ 
l!i1 IRQ 0 Systea Ttoer,SK None l!i1 
¡rn IRQ 1 Keyboard,SK l!i1 
¡rn IRQ 2 Avai Iable l!i1 
l!i1 IRQ 3 Available !il 
l!i1 IRQ 4 COI11 
l!il IRQ 5 Hard Disk !il 
!il IRQ b Floppy Disk 

!il OI1A 0 RAI1 Refresh 
!il 011AI 

i¡ 1!i1 DI1A 2 Floppy Disk 
l!il DI1A 3 Fixed Disk l!i1 

l!il l!i1 

~ . ~ 
~ ~ 
l!i1 F2 - Copy to Activi ty Los • Press Any Other Key to Continuo l!il 
!m l!il 
l!i1 l!i1 !m . l!i1 
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l!i1 1 '• 
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l!i1 i Ifi~ 2 !Cascadel 
l!i1 i !RO 3 CDM2.NET$0S l!i1 

~~ 1

1

1
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;:~: ~~::lable . ' 

1

1 l ~ 
IRQ 6 Floppy Disk 
IRQ 7 LPT! STANDARD DMA ASSIGNI·íENTS: 

! l J IRQ 8 Ciock/Calendar DMA 0 ~ 
1 ' lf:Q 9 Avallable DMA 1 
1 1 IRQ Hl Available DMA 4 Floppy Disk 

l!i~!i\ ~~ 1¡ IRQ 11 Available DMA 3 ~ 
IRQ 12 Avai lable DMA 4 !Cascadel 
!F:Q 13 Reser·ved for NPU Ii11A 5 

l!i\ IHQ 14 Har·d Disk DMA 6 l!i\ 
~ ! 1 IRQ 15 NET$05 DMA 7 ¡' l!i\ 
l!i\ Ir l ~ ~ ¡1 F2 - Cap y to Act i vi ty Lag • Fress Any Other Key to Cont inue l!i\ 
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el:iJ:il~· !líl !líl!líl!líl!líl!líle!lílee!líl!líl!líl9kieee!líle§§!íilee L#í L#í!íilee!íile!íil§i l!il 
~ l!i1 
~ ; / Checi.Jlt 2.1 . ~ 

l!i1 '¡ S 1 ' /!il 
1 ~ Tests Bentnmat•ks Toals Setup Exi t l!il 

1!i1 1 .- Displav CMOS Table l!i1 
l!i1 11 1 l!i1 
l!i1 ! 1 11 l!i1 
~l!i1 

1

, ¡' Cun·ent Date~ Time: 11/iJ1/199iJ 18:34:49 l l ~l!il 
Floppy Ot·ive A: !.2M!5\"l 

~ ! ! Floppv íirive B: 1.44Mi3~'l ~ 

l!i1 11 Base Memory Si2e: 6401: l!iJ 
~ 1 1 Ex tended Hemory Si 2e: 1024K l!il 

~ ~~~ Pt·imarv o,· op!a·.", ~ ~ 1 . . _. EGA, PGA, VGA, etc, 

\!i1 t j WRITE PARK STEP CiRL TOTAL 
\!i1 ! DRIVE TYPE CYLS HEADS SECTS PRECOrJ> PLACE RATE BYTE BYTES l!i1 

~ 1 ~: 4
: N:2~rive~ ESDI ¿~ive, o~2~CS! ~;~ve. 0 0 42

'
823

'
680 

l!i1 

·1 1 CO - "" <o ... 'H> ''' ' '"" M o """ ''' '' O oc." •~ 11 1 
l!i1 ! l!i1 
~ l!il 
~~~~~ª~~~~éª~ªªé~ééªé~~é~ééééém~~éééééééé~é~~ 
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JP>ROGRA.MAS liJ)JE liJ)[ft\GNOS'f[CO 
-------- ---- - ----- -- ~---------

Fili!Eil ~~. !aé§ééé!;"Jé!a§§§§¡§Ja§¡§¡§é§té§J§§¡;;¡§§§§§§§¡§¡§ 8il 
. ~ . ~ 
~ l ~ Memory Teat l ~ 
~ ! r BasE M~mot'Y r-t l!i\ 
1m i \,r,rn'"""'~"'""<<RESERVED»i Passed l,rf Test Pc"'Jram Bufiers ~ 

~ i ~¡; 64éK -11\ 1 Testing j H Test Base Memory ~ 
~ \ ¡ E>:tended Memory 

1 

1 

~~ Test Edended Memory 

lfil ¡1 .. 
1§1 1 '-----------1 Test EXPANDed Memory l§1 l l 1 1 

~ 1 ~~ ; EXPANDed Memory lbH 

1 

O>H .:, ""'!'" <o ~OCO~O 
~ 1 . Now Testlnq: 0010!0i10h to ~olFFFrh 1 ~ 

~ i ~~ iM 32M Using: Pse~do-Random iest 1 
1m : 1 !il 
1§1 J Quick Memory Test Onlv: Y Number of Test Passes: 1 1 1§1 
l!i1 : 1 l!i1 
1§1 1 \ . Total: 64iiK Base+ !.000M Extended+ 01: EXPANDed 1 1.6:'511 in al!). 1 l!i1 
l!i1 i Testino: 640t: Base+ 1.000M Extended+ iJK EXFANDed 1 1.625M in alll. \ 1§1 
l!i1 11 - 1 ~ 
l!i1 · 1 E3C - Jnterrupt i11iqht IM Be lmmeoiate) 1 
l!i1 1 -

l!i1 :' ~ l!i1 ! - l!i1 
1m 1m 
~~~~é~~~~§~~~~é~~~~~é~~~~~é~~~~~~~~~~§~~~~~~~ 

~§§ ,;::~ ¡_ ·._ \ .. )) .. , T_· ,:::_, ::.' Gi§éé§é§§t§§t§té§t§§t§té§t§é§téé§ééé§ééé§tl ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
l!i1 m 
1m ~ 
l!i1 ~ 
1m ~ 
1m ~ 
l!i1 ~ 
l!i1 [ 
1m ~ 
l!i1 ~ 
l!i; l!i1 '• 
1m ~ 
1§1§~~§~§§~§§~§§~§ a§~~§~ se~= ~§~ §= §s§s= ~m 
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~ ~ 
~ ~ 
~ r Sys\em Board Test ~ 

~ 1 ~ 

f'assed J CPU lntert·upt Bug 

Passed 1• CPU 32-bi: Multiply Bus \80386 onlyl ! Passed -1 CPU Protected Mode 180286 and 80386 onlyl ~ 
l!i1 Skipped - NPU At·ithmetic Funcúons 

~ Skipped - NPU írigonometric Functions 

l!il Skipped - NPU Comparison Fum:tions 

~ Passed 1< DMA Contr·o!lerisl ~ 

i '""' ~ '"'"~' '"'"""'" i 
l!i1 l!i1 

~ ! Pt-ess Anv t:ev to Continue 1 ~ 

~~§§¡§§§§§¡§§¡§¡§§¡§§¡§¡§¡§¡§¡§¡§¡§§§§§§§§§§§§§§§§§¡§¡§¡§¡§¡~~ 
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!Ci Ei§l~ !1;1!,3!,3 !1;1 'ª''ª''ª''ª''ª'ª'ª''ª 'ª'ªªªª'ª''ª''ª'!é.Jíil§l§gu;¡f¡;;¡¡¡¡¡¡;;¡§¡;¡¡¡¡;;¡§§ l!i1 
~ ~ 
l!il .h l '! t ' ' l!il l!i1 - L• ~c., "" 11:1 l!il 1 1!11 

l!il ! Syslnio ~ Benchmar•ks Tools Setup Exit 1 ~ 
l!i1 ' 1 l!il l!i1 '¡ Test fl'erything ~ 
l!i1 ~~ l!il 
l!i1 1 Hard Disk Drive liiNon-DOSI 
l!i1 1 Floppy Disk Dri ve liNo! Foundl 
l!il l System Board 
l!i1 f.eal-Time Clock 
l!il 1 Set•ial Pot·ts 
l!il 1 Parallel Ports 
l!il 1 1 Printers 

! 1 1 
Video 
Input Devices 

~ 1 Select Batch... 1 ~ 

l!il l!il 

~ \ 1 
~ ¡ Selec:ts all oi the partitions of the primary hard disk. 

1 

~ 

! 1 Use Armws to Foint 1 Return to Seiect 1 Fl - Help 1 ESC - Cancel 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'g~ 
~ ¡;;¡¡;;¡ ; :\ r:: \ .. : : ., T.· : . :_. ·::; Gí§ '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' 1 ~ 
~ l!il 
l!il l!il 

~ l!il 

l!il l!il 
~ l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il ~ 
l!il ¡ 
l!il ~ 
l!il l!il 
\!j¡ l!il " 
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JPJROGJRAMftl§ ][jJJE llJJITF'\iGNtOSl'ITCO 

-~~ e=91~·~~~~~é~~ª~~~é~~~~eg~~~~~~~é~§a~~99~ 

·~ : ~ 
~ ¡ Mair, Sv3tem Ben-:hc.at•k ~ 
l!i1 ! " Í CPU SPEED ~ ' ¡- VIDEO ~.f'EED l f MATH SFEEDl 1 ~ 
~ 1 c.M 1 hof·+ 10<11:~ ~ 
l!il 1 J, ~K~ _,, "" 9Kj. - 9,1Kj. l!il 

lfi1 ! ·'·"'·.t '~o/ •O 1 h 70Kj. \!j1 
~ : ! :· ::J ~~<> 1 ~~· 1 8~;¡ B;JKj. 1 ~ 
~ 1 ¡ : .. 0K, 286/16 ok 60r+ ~ 
~ 1 2.~1J e• 286/12 1 5K 50K _ ~ 

~ 1 2. ~i;j e .. 1 Nad~: 60 :K~ 1'4.-- 4;1Kt ~ ~ 
~ . 1. ""~ ~ AT oo9 :>~J j';'i'j c.0kj. ~ l!i1 
l!i1 ·¡' 1."'+ ::1 Mad•l 3;l 2." ~.·- 20KW_ . . l!i1 
~ . 0.~1:~ :· Turbo-10 ~K ~ 1:1: _ ~ 

~ ' 1 60386 CFU, 15. >'9 Mhz EGA Video Adapter No Coorocessor ~-

l!i1 1 2762 Dht·y;tones R Determine CPU Speed l!i1 ! \ 5538 Characters/Se,ond ~ Determine Video Speed ~ 
~ 1 -53. 9K Whetstones M Determine Math Soeed l!i1 
~ 1 u ' l!i1 
l!i1 1 l!i1 
~ 1 F2- Copy to Activitv Log • Pt·ess Anv Dther Kev to Continue l!i1 
''" ' 1 . • - • ~ 
l!i1 1 - - l!i1 
~~~~~9~99999~ee9~9~99§~999§§§§§§é§§ª99~~9~~g~ 

':T':"::: ID:ª'ª,::·; r: _,' '-- -
l!i 
l!i1 
l!i 
l!i, 
l!i 
l!i 
l!i· 
l!i 
l!ir 
l!ii 
l!i1 
l!i: 
l!i: 
l!il 
l!i1 
l!ii 
~ 

§"§~~~~~~ª~~~~~~ªª~~~~~ªª~~'§§'§'§'§'§!~ 

l!i\ 
l!i1 
l!i1 
l!i1 
'!i\ 
:m 
lül 
1m 
l!i1 
l!i1 
l!i1 
i!i\ 
1m 
m 
m 
l!i\ ' 
l!i1 ' 

l!i e=cn:¡l3§§ !§1§131§13 §J3C§13c:iE]131§1:1131§131FiJ:il#j 1§13 13131:11313 J:i 1:1131:11:1 1.:11: i.fil 



lPROGRP\MA§ liJllE liJliTAGNOSl'ITCO 

!Filiiel -~~. !la'ª'-eª-!liilª-ª-ª-'ªªª!liilª-'ªu;;teeª-e!liilª-ª-ª-!éíªªªeªl#ii'ªª-¡,;;¡¡;;¡ !i1 
. ~ . 1 
~ . ~ 

~ ¡- Check<It 2.1 ~ 

~ \ Svslnfo Tests Benchmarks Tools ~ Exit ~ 

1 Colar On/Off l!il 
l!i~!il 1 A<::\ i vi ty Log ~ 
!il 

RAI'I Layrut \ i 1 . 

! ¡ 1 ~ 
l!il 1 ~ 
~ 1 1 ; 

1 1 p 
~ ·, ! 1 ~ 

i 1... ,, ···'"· '"" """.. ·-· ..... ,, '""' " ,., ., .. ,. "" .1 1 
~ J Chios" can display pictw·es of them. l!i\ 

' ' 1 
~ 1 Use Arrows to Point 1 Return to Select 1 Fl - Helo 1 E5C - Cancel 1 
l!il 'L-------------------------------~ l!il 

~~ª-F~!liil!liil!liil!liil!liil!;;í§§!liil!liil!liilª-!liil!liil!liil!liilª-!liil!liil!liil!liilª-!liil!liil!liile§§!liil!liilel#iiee!liil§§e!liil@~ 
iªª ,::·) ¡-_: \ . .!:u\ T.·::::_,::·:; Míª-ª-ª-ª-!liil!liilª-'ªª-ª-ª-!liilª-!liil!liilª-ª-ª-ª-ªª§'!;ii"ªª!liilª-ª-ª-§§!~ 

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

~ b 
l!il l!il 
~ ®~ 
~ l!il 
l!i',l:!il§l§l§l§el§l§l§eeeeeeeeeliiel§l§l§l§l§l§el§l§el§el5ieeeel5iel5il5i15i~l!il 
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JP>JROGRAMAS JilllE JilliTArGNOS'fiTCO. • 

;=¡;¡~~- ~§J.e§J.§J.§J.§J.e§J.§J.§J.e§J.ee!áe§J.!áe!á!á!á!ál#íel#í!ál#íl#í§J.e§J.§I Uil 

l!il l!i1 
~ Í F~ti Layout ~ 

~ \ \ Sai!IPle Boat'd l 32 Bits: 64m; Base li<ddt'es; -~~0h to 0ii'iFFFFhl l!ill!il 
~ 1 3841( Extended (Addt'ess 011lllfl\i0h to 015FFFfh) l!i1 

~ 1 ! Slot 1 16 Bits: 2. ~,.;;¡; EXPAtm..d IAddress \JOC>i!0011h \o 01FFFFFhl ~ 

~ \ \ Slot 2 Undefined. ~ 
Undeiined. 

1 
1 · Undefined. \ \ Slot 4 

1 

~ 1 ~ 
~ t l!il 

~ \ Select Acti·¡i\v: .C ~ 
l!il ' \' e . D [ l t -Select Board ESC-Cancel l l!i1 l!il 1 V- 1ew e- han~e ->e e e l!i1 

l!il . l!il 

~~§J.§J.§J.§J.§J.§J.§J.§J.§J.§J.§J.§I§J.§I§J.§J.§J.§J.§J.§I§J.§I§I§II#í§J.§I§J.§J.§I§J.§J.§J.I#í§J.§I§I~§J.§I§I~~ 
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Fi!i!Ei'~ ¡;;¡§leéeéééeeéeéeeeeéééé§l§!é¡;¡¡g¡¡§l¡¡¡¡eeeéée l!i1 
l!i1 ' l!i1 
~ ; r é:AM La¡out l!i1 

l!i1 1 1 '·oró o,, ••. ') Bits l!ill!il .------, t~am~: Sample Board w .... _ ~- • 

~ · Sample Boat·d 1 B;nk ~ on Top'' ~ Pari ty on Right? ~ ~ 

~ RAM Chips: Ba:k Size Bani· Size Bank Size Bank Size l!ill!il 

Slot 1 •. 2561< 4 None 8 None 12 None 
~ 1 :56K 5 None 9 None 13 None l!i1 
l!i1 2 None 6 None 10 None 14 None ~ 
~~!il 1 Slot 2 .• None 7 · IJone 11 None · 15 Nane i 

, Base? ~ Amount: 64~1~ Stat'\: iiK (ii00>~iil'iih) 

1 i Slot 3 1

1 

E"tended' Y Amocnt: 384K Start: 1.00!JM lii10!J!Ji10hl i 1 ' "" • r:::~:.: . ::: ' ... ""'' ' "' 1 i 1 
l!i1 

1

1 m, 
l!i1 l!i1 l!i\ Entera name to identify the board you are modifyin~. l!i1 

~ 1 - 5elect Field • ESC - Cancel ~ 
l!i1 ' 1 l!i1 
l!i1 l!i1 
l!i1 l!i1 

~~¡;;¡ééééééeééééé§é§l¡;;¡§l§l999~~9999eé9~éééeé9éée~~ 
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PROGRAMA§ []!E liJllAtGNO§TICO 

!FIJ:i!Sil~· é!lil@!lil!lil!lil!lil!lil@@@@!lil@@!lil@§!lil!lil~§§@§@¡¡¡¡¡;;;;¡¡;;;;¡¡;;¡g;¡¡;;¡g;¡l§l 
l!i1 , l!i! 
l!i1 ' ~ locate RAI~ ChiPS l!i1 
l!i1 ' . 
l!il 1 \ Samp le óoat·d ~ 
l!i1 l 1 l!il 

~ 1 1 Bank 0 0 2 3 4 5 b • •> P 256K l!il 

l!i1 ! 1? 1' l!i! 

~ 1 1: :)1: :: :: ~ :)2: ~ :: :: : :: i 
l!ill!il!i\ 24 25 26 27 28 29 3li 31 :) P 256K ~!il!i\ 
1§1 : MORE : ~ 

~\!i!il!i\ 32 Bit Words ~¡m 
D 6401( Base IAddress 0011i11e~llit to 9í19FFFFh) 

384K Extended IAddcess 0100000h \o 015FFFFh) 

l!il l!il 

l!i1 l!i1 ln1 This is the memory layout for the motherboard. m¡ 

; · View Boar·d 1 F2 • Copy to Adivity Lag 1 ESC ·Cancel ~ 
l!i1 l!i! 
l!i1 l!i1 
l!i1 l!i! 

~~§§§§§§§~§§§l§§§§l@@§§§§§§§§§§§!lil§§§!lil§§§§l§§§~~ 
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iT!icwcontroiauores Pnnct~•aies 
v Sistemas Mínimos 
1 

:¡;¡¡;¡¡~. !§l!l;J!'il!'il!'il!'il!'il!'il!;í!;í!l;t!l;t!l;t!l;t!l;t!l;t!;a§!l;t!l;t!'il!'il!l;t!l;t§¡¡ru¡;¡g;¡§§!l;t!l;t!l;t!l;t ~ 
~ ~ 
~ ~ 
~ ~ 
~ Generador de Reloj: 82284 - 82384- 8284 ~ 
~ Controlador de DMA: 8251- 8231 ~ 
~ Controlador de ~ 
~ Periféricos Programable: 8255 ~ 
~ · Controlador de ~ 

~ Unidades de Disco: 82064- 82062 ~ 
~ Controlador de Teclado: 8040- 8248 ~ 
~ Controlador de i 
~~ Interrupciones Programable: 8259 !i1!il 

Controlador de Puerto Serie: 825{) 
~ ~ l!i1 Controlador Programable ~ 

~ de '1nterval Timer:· 8253 ~ 

~ ~ 
~ . ~ 
~ ~ 
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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 Signal for Frequency 
So urce 

• Provides Local READY and MULTIBUS:!>• 
READY Synchronization 

• Available in 18-Lead Cerdip Package 
(See Packaging Spec, Ord.er #231369) 

• Single +SV Power Supply 

• Generales System Reset Output from 
Schmitt Trigger Input 

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

The 82284 is a e loe k generator/driver which provides clock s1gnals lar iAPX 286 processors and support compo
nents. lt al so contains logic to supoly READY to the CPU from either asynchronous or synchronous sources and 
synchronous RESET from an asynchronous input with hysteresis. 

" 
X2 

EFI 

ARo-veÑ 
AR0Y 

SRóYEN 

SRDY 

si .. 

RESET 

fJ 
SYNCHRONIZER 

"" f-)e> ose 
MUX 

r-

}- "NCHRON'"" l 
¡ 

AEAOY 
1 LOQIC 

! 
J GE:ECRL: TOA 1 

Figure 1. 82284 Block Diagram 

"MULTIBUS is a patentad bus of In te!. 

RESET 

ARDY Y ce 

SRDY ARO YEN 
CLX 

SR OYEN 51 

READY so 
EFI N.C. 
F/C PCLK 

X, RESET 
x, RES 

GND CLK 
READY 

•ccx 

Figure 2. 
82284 Pin Configuration 
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Waveforms 

CLX 

.i.AOY 

i"RDYEN 

READY 

82284 

CLK aa a Functlon o1_EFI (82284·6 only) 

ER 

CLK 

NOTE: Tha EFI input LOW and HIGH trmes as snown are reQwed to 
guarentee tne CLK LOW and HlGH t•mes s,!'OWn. 

RESET and READY Timing as a Functlon of RES 
wlth 51, SO, AROY lo AROYEN, and SRDY + SROYEN HiGH 

NOTE 1: This is an asyncnrono~.:s input. The setup and nold times 
snown are reQuJred to guarantee the resoonse shown. 

READY and PCLK Tlming wlth RES HIGH 
0 1 Ts 0 2 

NOTE 1: Tnis '' an asynchronous tnput. The setup and holctomes shown 
are requ•riiO.!.o_g~!-ran_!!t!__l~esoo~ow_o __ _ 
NOTE 2: 11 SROY ~ SRDYEN Or ARDY • ARDYEN are acttve belore 
andlor auronq the hrst bus cycte alter AESET. RE'AoY may not ce 
deasserh!O unhl alter tne tar11n9 eage ot ~2 al Ts. 
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8284A/8284A-1 

CLOCK GENERATOR ANO DRIVER FOR 
iAPX 86, 88 PROCESSORS 

• Generales the System Clock lar the 
iAPX 86, 88 Processors: 

• Single +SV Power Supply. 

5 M Hz, 8 M Hz with 8284A 
1 O M Hz with 8284A-1 

• Generalas System Reset Output lrom 
Schmitt Trigger Input 

• Uses a Crystal ora TTL Signal lar 
Frequency Source 

• Provldes Local READY and MULTIBUS® 
REAOY Synchronlzation 

• 18·Pin Package 

• Capable ol Clock Synchronlzatlon wftl! 
Other 8284As 

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

RES--~------~~~-~~oll 
x• 1 h V •e• oJREsET 

---! osc~Zt!roFC 
X2 1----------+--l ose 

_, _, 
SYNC 

8284A/8284A-1 ~lock Diagram 

PCLK 

eLK 

READY 

RDY1 

READY ... 

8284A/8284A·1 Pll 
Configuratlon 
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HIGH PERFORMANCE 
PROGRAMMABLE DMA CONTROLLER 

• Enable/Disable Control of Individual 
DMA Requests 

• Four lndependent DMA Channels 

• lndependent Autoinitialization ol all 
Channels 

• Memory·IO·Memory Transfers 

• Memory Block lnltializatlon 

• Address lncrement or Decrement 

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

• Dlrectly Expandable lo any Number ol 
Channels · 

• End ol Process Input lor Terinlnating 
Transfers 

• Software DMA Requests 

• lndependent Polarlty Control for DREQ 
and DACK Signals 

• Available In EXPRESS 
- Standard Temperatura Range 

• Avallable in 40-Lead Cerdip and 
Plastic Packages 
{See Packaging Spec, Order •231369) 

The 8237A Multimode Direct Memory Access (DMA) Control ter is a peripherat Interface clrcuit for mlcroprocessor sys
tems. 1t is designad to improve system performance by allowing externa! devices to directly transfer information trom 
the system memory. Memory-to-memory transler capability is also provided. The 8237A oUers a wide variety of p~ 
grammable control tea tu resto enhance data throughput and system optimizatlon and to allow dynamlc reconfigura
Han under program control. 

The 8237A is designad to be u sed in conjunction with an externa! S-bit address register su eh as the 8282. 1t contains 
four independent channels and may be expanded to any number of chanr~els by cascading additional controller chips. 

The three basic transfer modes allow programmability ol the types of DMA service by the user. Each channe! can be 
individual!y programmed to Autoinitialize to its ~riginal condition fo!!owing an End of Process (EOP). 

Each channel has a tull 64K address and word count capabi!lty. 

The 8237A-4 and 8237A·S are 4 MHz and 5 M Hz serected versions of the standard 3 MHz 8237A respectively . 

............. ... ..-o ...... ,. •.• 
"" ....... ,. __ ...... _ .. 

......... o ... ··-
~ 

.. ......... .. .. ....... •.. ;o,;¡¡ 
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~·- "" ' ~;::; ' 
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Table 1 Pln Oescriptlon 

r Symbol Type Name and Function 

f Vcc Power: + 5 vott suppty. 

1 Vss Ground: Ground. 

CLK 1 Clock Input: Ctock Input controls 
the interna! op:eral10ns o! '"' 8237A and its rate of data trans-

Symbol Type Name and Funellon 
1 

ory·to-memory opera!lona, data : 
from the n1emory c;omes into the 1 
B237A on the aata bus dur.ng the 
read-from-memory Hansfer. Jn tne 
wrile·to-memory transfer, the oata 
bus outputs place \he data lhiO !he 

ters. The input may be driven at up 
to 3 M Hz lar \he standard 8237A 
ancl up lo 5 M Hz ter !he 8237A-5. 

es 1 1 Chip Soloot Chip Se" O! " '"OC· 
twe low input used 10 select \he 
8237A as an 110 dev+ce dunng the 

liCite _cycle. Thi6 atlows CPU ccm-
munrcat+on on the data bus. 

new memory locatlon. 

IOR · 110 110 A .. d: 110 Flead 1• a bidirec- ¡ 
tlonal active low tnree-state 11ne. In i 
tne ldle cycte, lt is·an Input control 
signa! useo by the CPU toread !he 
control reg1sters. In the Active Cy• 

ele, it Js an output control s•gnal 
usao by the B237A to access data 

RESET. 1 ' Ae .. t: Aeset is an act+ve t'ligh in-

•" wh1ch clears !he Command, 

from a peripherat durlng a DMA 
Write transfer. 

Status, ReQuest '"d Temporary IOW 110 l/0 Wrlta: 110 Wrile ls a bidtrec-
reo+sters. lt atso clears !he Henal active low three-state line. In 
Instilas! l!iplltop ood sets !he the !Ole cycle, it is an Input control 
Mask register. Following a Aeset slgnal used by the CPU to load 1~ 
tne cevice is in the tate cycte. formatlon lnto !he B237A.In the Ac· 

AEADY 1 A.ady: Ready ls an mput used to 
exteno the memory reaa and wriUt 
pulses trom the B237A to accom-
mecate stow memor1es or 110 per-

tive cycle, 11 is añ output control 
signal usea by tne B237A to Joao 
data to !hO peripheral dunng • 
DMA Read transler. 

ipherat oev1ces. Reaoy mus! not EOP 110 End ot Proceu: Eno el Process is 

make trans1tions ourm¡¡ its speci· an active low bidirectional signal. 
l1e0 setuprnotd time. lnlormallon concerntng the com· 

HLOA 1 Hold Acknowledge: Tne active 
tugtl Hoto Acknowtedge frorn the 
CPU indicates that it has relin-

1 QuisheO control el the syltem 
1 busses. 

0AEOO-DRE03 1 1 DMA Aaqueat: The DMA Request 
tmes are tndiv10ual asyncnronous 

pletion ol DMA seTVIcea Js avail-
abte at the bidirectional EOP pin. 
The B237A allows an external sig. 
nal to termJnate an acu~e DM4 
servlce. Thi~ accomplished by 
pulling th.!..._§OP lnpul low with an 
externa! EOP Signa!. The B237A al-
so generates a pulse when the ter-

cnannel request inPuts u sed by pe- minal count (TC) lor any chann!!..l! 
rioherat circuits lO otltam DMA reacheé. This generales an EOP 
service. In fixed Priority, OREOO ~al which is output throug~e 
has the highest pnorrty and ¡ OREOJ has the lowest priorlty. A 
recuest is genera tea by activating 

EOP Une. The reception ot EOP. 
either interna! o• externa\, wilt 
cause the 6237A to termínate tha 

tne OREO line el a cnannel. OACK" servlce, reset !he reQuest, anO, il 
w1U acknowteage the recognilion AutolnltiaJ¡ze is enabled, to write 
ol OREO signal. Potartty of OREO the base recisters to the curran! 
is programrnable. Aeset intializes registers el tt1at channel. The mas k 
these iines to active t11gh. OREO bit and TC bit in the status w·orct 
must be ma;ntaineo untit tne corre-

! s:Jondm~ DACK goes active. 
wiU be aet ~tne currently act1ve 
cnannel by EOP untess the channel 

. 080-087 110 1 D•t• Bus: The Data Bus tmes are 
bid1rectionat three-state signats 

r connected to the sy.stem cata bus. 
Tne outputs are enabled in the Pro-
gram condtl!on auring !he ttO Aead 

j to out out the contents ol en Ad· ¡ aress reg•ster, a Status register, 
the Temporary ri!gister ora Worcl 
Count register to tt1e CPU. The out-

ls prcigrammeo ter Automltialize. In 
that case, the mask bit rematns U"-

cnangea. Durtng memory-to-memory 
transfers, EOP will be output w~ 
!he TC lor cnannel 1 occurs. EOP 
should be tied nigh with a pul!-up 
resistor 11 11 is not used to preven! 
erroneous end o! process inputs. 

AO-A3 110 Addreaa: Th& four leas\ sígnil1cant 
puts are dJsabled ano the inputs address ltn&S ... bid1rectional 
are read ourmg an 110 Write cycte three-state si¡¡nals. In the tdle cy-
wnen !he CPU is programming the ele they are inputs and are u seo by 
8237A control registers. Ouring tne CP'oJ to aaoress !he re;1ster 
DMA cyctes tne most significan¡ 8 

1 b1ts o! the adoress are output onto 

1 
the aata busto be strobed 1nto an 1 

._ ______ !._ _ __;c:•:•~l:e~'"~'~l~t:ot~o~h:_:bY ADSTB. Jn mem· 

to be loaae:::: or read. In the ACtive 

1 ' :, cycte' they are outouts ano prov<ae 
1 

1 
tne lower 4 bl!s o! tne outPut 1 . 

c_ ____________ c_ __ _cc'cacoc••:•:•:· ____ ___ 
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Table 1 Pln Oescrlption (Continued) 

Symbol 1 Typel Neme and Functlon 

A4-A7 o 

1 

Acldreaa: The four most significan! 
address lines are three-state out· 
puts and prov1de 4 bits o! address. 

1 

These hnes are enabled onlydurmg 
!he DMA M!Nica. 

HRQ o Hold Requnt: Thls 15 the Hold Re· 
quest lO !he CPU and is usad lO re· 
Quest control ol !he system bus. lf 
lhe corresponding mas k bit ,, 
ctear, !he presence o! any valid 

1 OREO Ciiuses 8237A to issua lhe 

! HRO. 

DACKO-OACK3 o DMA Acknowledge: DMA Ac· 
knowledge is usad 10 no!lly the in· 
dividua! peripherats when one has 
been granted a DMA cycle. The 
sense of these lines is program-
mable. Reset in1tializ:es them to ac· 
l!ve low. 

FUNCTIONAL DESCRIPTION 

The 8237A block diagram inctudes the maior lo~ic 

blocks and aH of the interna! registers. The data inter· 
connection paths are also shown. Not shown are the 
various control signals between the blocks. The 8237A 
contains 344 bits of interna! memory in the form ol 
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 ·found under 
Regis!er Oescription. 

. Namt~ ••• Numbtr 

Base Adoress Re~isters 16 tlits • 
Base Word Count Regtsters 16 tllls • 
Curren! ACdress Re~tsters 16 bits • 
Curref'lt WIYd Count Regtslers 16 tllll • 
Temoorsry Address AegtMIII' 16 Dtll 1 
Temoorary Worc Ccu.mt Reg•Sier 16 tliiS 1 
Statu$ RegiSter 8 tlots 1 
Command Regtsler 8 DIIS 1 
Temoorary Rttgtster 8 bits 1 
Mooe Re~istera 6 bita • 
Masll ReQI&ter 4 bola 1 
Reauest Register 'DIIS 1 

Figure 3. 8237A Interna! Reglsters 

The 8237A contains three basic blocks of controtlogic. 
The Timing Control block generales interna! timing and 
externa! control signats for the 8237 A. The Program 
Command Control block decodes the various com· 
mands given lo the 8237 A by the microprocessor prior 
to servicing a DMA Request. 11 atso decodes the Mode 
Control word used to setect the type ol DMA during the 
servicing. The Priority Encoder block resolves priority 
contention between DMA channels requesting service 
simultaneously. 

The Timing Control block derives interna! timing from 
the clock input. In 8237A systems this input will usually 

S y m bol Type N11me and FunC:Uon 

AEN o ~ddreu E,;able: Addreu Enable 
enables the &-bit !atch contaming 
the upper 8 address bits onto !he 
system address bus. AEN can als.o 
be used to disable other system bus 
drivers Clunng DMA transler$. AEN 
i~ active HIGH. 

ADSTB o Addreu Strobe: The active l'ligh, 
Actdress Strobe is usectto strobe the 
upper actctress byte mto an externa! 
tatch. 

f.IDAll o Memory Read: The Memory Aead 
signal is an active low three-state 
output u sed to access data !ro m the 
selected memory locatiof'l during a 
DMA Aead or a memory-to-memory 
transfer. 

MEMW 

1 

o Memory Wrlte: The Memory Write 
is an active low three--state output 
used to write data lo !he selected 

1 

memory· location durif'lg a DMA 
Wrile or a memory·to-memory 
transfer. 

be the o2 TIL clock from an 8224 or CLK from en 
8085AH or 8284A. F(){ 8085AH-2 systems above 3.9 M Hz. 
the 8085 CLK(OUT) does not satisty 8237A·5 ctock LOW 
and HIGH time requirements. In this case, an externa! 
crack should be u sed to orive the 8237 A·S. 

DMA Operation 

The 8237A is designed te ooerate in two majar cycles . 
These are caUed Id le and Active cycles. Each device cy· 
ele is made up of a number of states. The 8237A can 
assume seven separate states, each composed of one 
lul! clock period. State l (SI) is the inactive state. lt is 
enterad when the 8237 A has no val id DMA requests 
pending. While in SI, !he DMA controller is inactive but 
may be in the Program ConOition, being programmed by 
the processor. S tate SO (SO) is the first state ot a DMA 
service. The 8237A has requested a hold buf the pro
cessor has not yet returned an acknowledge. The 8237A 
may still be programmed until it receives HLDA trom the 
CPU. An acknowledge from the CPU .will signar that 
DMA transfers may begin. 51, 52, 53 and 54 are the 
working states ol the DMA service. lf more time ls 
needed lo complete a transler than is available with nor· 
mal timing. wait states (SW) can be inserted between 52 
or 53 and 54 by the use ol the Ready line on tne 8237A. 
Note that the data is translerred directly lrom the 110 
device to memory {or vice versa) with iOR and MEMW (or 
MEMA and lOW) being active at the same time. The data 
is noi read into or driven out of the 8237 A in 110-to
memory or memory·to-110 DMA transfers. 

Memory·to·memory transfers require a read·from and a 
write·IO·memory, to complete eacn transler. The states, 
which resemble the normal workinQ states, use two 
digit numbers for identification. Eight states are re
Qutred for a single transfer. The first four states (511, 
512, 513, 514¡ are used ter tne read·lrom-memory half 
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,;nC the laS! !our states (521, 522,523, 524) lar the write
to-memory hall of the transfer. 

tOLE CVCLE 

wnen no channel is requesting service, the 6237A wlll 
ent"-'r the ldle cycle and perform "SI" states. ln this 
cycle. the B237A wlll sample the DAEO·Iines every clock 
cycle to determine lf any channel is requesting a DMA 
service. The Clevice will also sample CS. !ooking lar an 
attempt by the microprocessor to wrlte or read the inter
na! registers ofthe 8237A. When CS is low and HLDA is 
row, the 8237A enters !he Program Condition. The CPU 
can now establish, change or inspectthe interna! delini· 
tion of the part by readmg from or writing to the interna! 
registers. Aadress lines A0-A3 are inputs lo !he device 
a:od se:ect which registers 'will be read or written. The 
rOR and IOW lines are used to select and time reads or 
writes. Due to the number and size ol the interna! regis
ters, an interna! flip·flop is used to generate an addi· 
11onar bit ol address. This bit is used lo determine the 
upper or lower byte of the 1S.bit Address and Word 
Count registers. The flip·flop is reset by Master Crear or 
Reset. A separate software command can al so reset this 
flip·flop. 

Soecial software commands can be executed by the 
8237A in the Program Condition. These commands are 
decoded as sets ol addresses with the CS and IOW. The 
commanOs ao not make use ol the data bus. lnstruc
tions incluae Clear FirsULast Flip·Flop and Master 
crear. 

ACTIVE CYCLE 

When !he 8237 A is in the Id le cycle and a non-masked 
channel reouests a DMA service, !he device wlll output 
an HAO to the microprocessor and en ter the Active cy· 
ele. lt is in this cycle that the DMA service wllt take 
olace, in one ol tour modes: 

Single Transter Mode - In ·single Transfer mode the 
device is orogrammed to rñake one transfer only. The 
word count will be decrementad and the address dec· 
remented or incrementad tollowing each transfer. When 
the woro count "rolls over'' trom zero to FFFFH, a Ter· 
minar Count (TCI will cause an Autoinitialize if the chan
nel has been programmed to do so. 

OREO mus! be held active until OACK becomes active In 
arder lo oe recognized. 11 OREO is held active through
out the single transfer, HAO wi11 go inactiva and release 
the busto the system. lt will again oo active and, upon 
receipl of a new HLOA. another single transfer will be 
performed. in 8080A, 8085AH, 8088, or 8086 system this 
wi!l ensure one full machine cycle execution between 
DMA transfers. Oetails ol timing between the 8237A and 
other bus control protocors will depend upon the char· 
acterislics ol the microprocessor involved. 

Block Tranafer Mode - In Block Transfer mode the 
device is activaled by OREO lo contlnue making trans· 
lers ouring the service until a TC, caused by word count 
going 10 FFFFH, oran externa! End ol Process (EOP) is 
encountered. OREO need on!y be held active untll DACK 

becomes active. Again, an Autoinitia!lzation wlll occur 
at the end ol the service U the channel has been pro
grammed lar lt. 

Oemand Trenaler Moda- In Oemand Transfer mode the 
device is programmed to continue making lranslers 
until a TC or extemal EOP ls encountered or until OREO 
goes inactlve. Thus transfers may contlnue until the 1/0 
de"'ice has exhausted its data capaclty. Alter the 1/0 
device has hada chanca to calch up, the DMA service is 
re-established by means of a OREO. Ouring the time 
between services when the microprocessor is allowed 
to opera te, the lntermedlate values of address and word 
count are stored in the 8237A Current Address and Cur· 
renl Word Count registers. Only an EOP can cause an 
Autoinitialize at !he end of the service. EOP is generated 
either by TC or by an externa! signa!. 

Casca de Mode-This mode is u sed to cascada more !han one 
8237 A together for simple system expansion. The HRQ and 
HLDA signals trom the additional8237 A are connected lo the 
OREO and OACK signals ot a channel ol the initial 8237A. 
This allows the DMA rec¡uests of the additional device to 
propagate through the priority network circuitry ol the preced
ing device. The priority chain is preservad and the new device 
mus! wait lar its turn to acknowledge reQuests. Since the 
cascade channel al the initial 8237A is used only tor prior
itizing the additiona\ device, il does not output any address 
or·control signals of its own. These could conflict with the 
outputs ol the active channel in the added device. The 8237A 
will respond to OREO and DACK but a11 other outputs except 
HRQ wil1 be disabled. The ready input is ignorad. 

Figure 4 shows two addttlonal devices cascaded lnto an 
inttlat device using lwo of the previous channels. This 
forms a two ievel DMA system. More 8237As could be 
added at the second leve! by using the remaining chan· 
neis of the first leve!. Addltlonal devices can also be 
added by cascading into the channels of the second 
leve! devices, forming a third level. 

1Ntll(VIL 

loiiCIIIO~IIIOCESSOIII 
tST UVEl 12l7A 

1-- "" D~EO 1- ••o 
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Figure 4. Cascaded 8237Aa 
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TRANSFER TYPES 

Each ol the three act1ve transler modes can perform three 
different types o! transfers. These are Aead, Write and Verify. 
Write translers move data from and 1/0 devíce lo !he memory 
by activating ~·.EMW and iOR. Read transters m ove data from 
memory toan l/0 device by aclivating MEMA and JCMi. Verify 
translers are oseudo transters. The 8237A ooerates as in 
Read or Wnte translers generating addresses. and responding 
lo EOP, etc. However, the memory and 110 control lines all 
remain inactive. The ready input tS ignored in verify mode. 

Memory-to-Memory-To perform block m oves o! data from 
one memory address soace lo another with a mínimum of 
program etfor1 and time. the 8237A includes a memory-to
memory transfer feature. Programming a bit in !he Command 
register selects channels O lo 1 to operate as memory-to
memory transfer Channels. The transfer is initiated by setting 
the sotrware DREQ lar channet O. The 8237 A reouests a DMA 
service in the normal manner. Afler HLDA is true. the device, 
using tour state transters in Block Transter mode, reads data 
from the memory. The channel O Curren! Address register is 
the source lar the address u sed and is decremented or incre
mented in the normal manner. The data byte read trom the 
memory is stored in the 8237 A interna! Temporary register. 
Channet 1 then perlorms a four-state transfer of the data from 
the Temoorary register to memory using the address in itS 
Curren! Address register and incrementing or decrementing it 
in the normal manner. The channel 1 curren\ Word Count is 
decremented. When the word count el channel 1 goes to 
FFFFH. a TC is generated causing an EOP output terl')"'linating 
the service. 

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

The 8237A will respond to externa! EOP signals during 
memory-to-mernory translers. Data comparators in 
block search schemes may use this input to termínate 
the service when· a match is found. The timing ol 
memory-to·memory translers is tound in Figure 12. 
Memory-to-memory operations can be detected as an 
active AEN with no DACK outputs. 

Autoinitialize-By pr()9ramming a bit in !he Mode register, a 
channet may be set up asan Autoinitialize channel. During 
Autoinítialize ímtialization. the original values of the Curren! 
Aoaress and Curren! Word Count registers are automatically 
restored from !he Base Address and Base Word count register:.. 
ol that cnannel tonowing toP. The base reQisters are loaded 
simuttaneously with the curren! registers by the micropro
cessor and remain unchanged throughout !he DMA service. 
The mask bit is notaltered wtlen !he channel is in Autoinitia!ize 
Following Autoinitialize the channet is ready to perlorm 
another DMA serv1ce. without CPU intervention, as soon as a 
valía OREO is detected. In arder to Autoninitialize both chao
neis in a memory-to-memorytransfer. both word counts shculd 
be programmed identically. ll interrl.lpted externa'ly. WP 
pulses snould be app!ied in both bus cyctes. 

Priority-The 8237 A has two types o! priority encoding avail
able as sohware seiectable options. The l1rst is Ftxea Pnonty 

which fixes \he channels in priority arder based upon the 
descending value o! their number The channel with the lowest 
priority is 3 followed by 2. 1 and the highcst priority channel, 
O. Afler the recognihon of any ene channel lar service, the 
other channels are prevented lrom intent!rring with that ser
vice until it is comph::led. 

The secona scheme is Aotating Priorlty. The last chan· 
nel to get service oecomes the lowest priority channel 
with the others rotating accordingly. 

lowest 

"' ...... ~ 
O · 2 ...-. serv1ce \3-- MNICe 
l..._M!IVIC!il\ J--rf!QUIISI . Q 

2 \0 1 
3 ' 2 

With Aotating Priority in a single chiP' DMA system, any 
device reauesting service is guaranteed to be recog. 
nized after no more than three higher priority services 
have occurred. This prevents <~:ny one channel from 
monopoli;:ing the system. 

Compressed Tlmlng - In arder to achieve even greater 
throughput where system characteristics permit, the 
8237A can compress the transler lime lo two ctock 
cycles. From Figure 11 il can be seen that state 53 is 
used to extend the access time ot the read pulse. By 
removing state 53, the read pulse width is made eQual to 
the wr1te pulse width and a transfer consists onty of 
state 52 to change the address and state 54 to pertorm 
the readlwrite. 51 states will still occur when A8-A15 
need updating (see Address Generation). Timing lor 
compressed transfers is found in Figure 14. 

Address Generation- In arder to reduce pin count, the 
8237 A multiplexes the eight higher arder address bits 
on the data lines. State 51 is used to output the higher 
order address bits to an externa! latch from which they 
may be placed on the address bus. The falling edge of 
Address S trabe (ADSTB) is u sed to load !he se bits from 
lile da:a lines lo the latch. Address Enable (AEN) is used 
10 enable the bits onto the address bus through a three
state enable. The lower arder address bits are output by 
~ne 8237A direct!y. Unes A0-A7.shoutd be connected to 
tne aoc:ress bus. Figure 1 1 shows the time retationships 
tJetween CLK. AEN. ADSTB. DB0-087 and A0-A7. 

During Block and Demand Transler mode services, 
wn1ch inctude multiple transfers, the addresses gener
a:ec will tJe seauential. For many translers the data held 
'" tt"1e e• terna! aadress latch will remain the same. Thls 
cata neea only change when a carry or borrow from A7 
toAS takes ptace in the normal seauence of addresses. 
Te save time and speea translers, !he 8237A executes 
51 states only when upaating el A8-At5 iri the latch ts 
nE:cessary. This means tor long services, 51 states and 
.A.óClress Strobes may occur only once every 256 trans· 
lers. a savmgs al 255 clock. cyctes lor each 256 
uansters. 
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REGISTER DESCRIPTION 

Current Address Reolster- Each channel has a 16-blt 
Curren! Address register. This register holds the vatue 
of the address used during DMA transfers. The address 
ls automatically incrementador decrementad after each 
transfer and the intermediate values of the address are 
stored in the Curren! Address register during the trans· 
ter. This register ls written or read by the micro
processor in successive B·bit bytes. lt may atso be reinl· 
tialized by an Autoinitialize back to it~ginal value. 
.Autoinitialize takes place only atter an EOP. 

Cunent Word Reglster- Each channel has a 16-bil Cur
rent Worc Count register. This register determines the 
number of transfers to be performed. The actual number 
of translers will be ene more than the number pro
grammed in the Curren! Word Count register (i.e., pro
gramming a count of 100 will result in 101transfers). The 
word count is decrementad atter each transfer. The 
intermedia te 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 loaded or read in successive 8·bit bytes by 
the microprocessor in the Program Conditlon. Follow· 
in¡;¡ the end of a DMA service it mayal so be reinitialized 
by an Autoinitialization back to its original value. Auto
initialize can occur only when an EOP occurs. lf it is not 
Autoinitialized, this register wHI have a count of FFFFH 
alter TC. 

Base AdcÍress and Base Word Count Reglsters - Each · 
channel has a pair of Base Address and Base W.ord 
Count registers. These 16-bit registers store !he original 
value of their associated curren! registers. During Auto
initialize 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 R&gister - This S-bit register controls the 
operation of the 8237A. 1t is programmed by the micro
processor in the Program Condition and is cteared by 
Aeset ora Master Clear instruction. The fol!owing table 
lists the lunction of the comruand bits. See Figure 6·for 
address coéing. 

Mode Regla ter - Each channel has a 6-bit Mode regls· 
ter asscciated with it. When the register is being written 
to by the microprocessor in the Program Condition, bits 
O and 1 determine which channel Mode register is to be 
written. · 

Request Reglster- The 8237A can respond to requests 
tor DMA servtce which are initiated by software as well 
as by a DREQ. Each channel has a request bit associ· 
ate::! with it in the 4·bit Aequest regís ter. These are non· 
maskable and subject to priorittzation by !he Priority 
Encoéer networ1c Each register bit is set or reset sepa· 

Command RGQister 

1 
7 1 5 4 l 2 1 O -att Nurnber 

1 

y 

~ 
./ 

' 
1 
1 

1 
1 

1 

O Memory·IO.memory dlsable 
Memory.to.memory enabt8 

Channet O llddreu I'IOid dlsable 
1 Channet O ecdr.,a nold tlrl&ble 
X ltbiiO•O 

O Controller enable 
Conlrolter dtsable 

O Norrnet !lming 
1 Compressltd tlmlng 
x 11 btt o .. , 

O Filltd priorlty 
Rotallng pnorlty 

O Late wrlte setection 
El tended wnte setecllon 

X l1 bit 3•1 

O OREO sense actlwe higl'l 
OREO tense ICI1•9 IOW 

O DACK sense ecli'f1IIOW 
DACK sense acti•e hlgh 

Mode Reglster 

7 11 5 • l 2 1 o -en NumbW 

1 1 1 1 
-r- ~L{ 

' 

f 
l 

00 ChaMel O aetec:1 
01 Ch.Jnnel 1 selec! 
10 Cl'lannel 2 seleet 
11 Cl\foMel 3 seteel 

00 Venfy trenster 
01 Wrlte transter 
10 RNCl transfer 
11 Wegat 
XX lfbill6end7•11 

O Autoinltlatization dlsable 
1 AutotnitllllzaUon enable 

O Address increment seteet 
Addren Clecrement seleet 

00 Oemend mOCle aetect 
01 Single mOCle setect 
10 Block mOCle seteet 
11 C.Ueade mooe aetact 

Request Reglster 

r-'-r'cr'=-r~'-r'c,-':.,.~·cr•:,---•'1 NWI'Iber 
~ 
" " 

Select channel O 
Setee! ehannel 1 
Setect channel 2 
Seteet el\fonr'lal 3 

L---l O Reset reques1 bit 
Set request bit 

ratety under software control or is cteared upon genera
ti en of a TC or exterr.al E.OP. The entire register is 
cleared by a Reset. To set or reset a bit, the software 
loads the proper form of the data word. See Figure 5 for 
register address coding. In arder to make a software re
quest. the channel must be in Block Mode. 
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Mask Reglster- Each channel has associated with il a 
mask bit which can bt: set to disable the incoming 
OREO. Each mask bit is set when ils associa\ed channel 
produces an EOP !1 the channel is not programmed lar 
Autoinitialize. Each bit of the 4·bil Mask register may 
atso be set or cleared st:parate!y under software control. 
The entire regís ter is also set by a Reset. This disables 
atl DMA requests until a clear Mask regís ter instruction 
al!ows them to occur. The instruction to separately set 
or clear the mask bits is similar in lorm 10 that u sed with 
!he Request regís ter. See Figure 5 lar instruction ad· 
dressing. 

r''-,~'~:,.::.r'-r''-,-.:._ro'-;- Bit Number 

Oon'l ~re r~ 
¡,o 

l" 

Select channel O mask bit 
Select channel 1 ma:!.lt bit 
Select channel 2 mask bit 
Select cl'lannel 3 maslt bll 

Clear ma5k Oil 
Se\ mask bit 

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

~1T~·.~·~·~!3T2~.2., O ~Bit NumW 

,[,:::::; 
1 ::::!~"--¡.L¡-"l.J l :? _j o, Clear cl'lannel O muk bit 

Don't CiJre 1 Set chilnnet O ma!lk bit 

l R~11tar 
¡ Commana 

M >O• 
1 Reouest 

1 M.,, 
Maso. 

j Temoc'<oll'\o 
Status 

Clear chal'lnel 1 maslt b•t 
Set cnannet 1 maslt bit 

Ctear cnannel 2 matk bit 
Set channet 2 m¡¡sk bll 

L.-----{ 1 O Ctear channet 3 mask bit 
1 1 581 channel 3 mask bh 

O~rtllorl· 
Slgntlt 

Cs 'o" IOW A3 A2 ., 
Wrile o ' o ' o o 
Wme o ' o ' o ' Write o ' o ' o o 
Set/Reset o ' o ' o ' Wnte o ' o ' ' ' Reaa o o ' ' ' o 

"'"' o o ' ' o o 

Figure 5. Deflnltion ot Register Cedes 

~l 
' 
' o 
' 
' o 

Status Register- Thc Status register is available to be 
read out ot the 8237A by the microprocessor.lt contains 
intormation about !he status ot !he devices at this point. 
This information includes which channels have reached 
a terminal count and Wl1ich channels have pending DMA 
reouests. Bits 0-3 are sct every time a TC is reached by 
that channel or an externa! EOP is applied. These bits 
are cleared upon Resl't anC on each Status Read. Bits 
4-7 are set whenevet their corresponding channel is 
reouestmg service. 

1 s 4 3 2 , t-ar~~ro~ .... .-

1 1 ! 1 ' 
[1 L_ 

Cl'llov-e : '\los re.ened TC 
c-.. .,.,. ~ ~~ reached TC 
c-.. .. .,. t.,., reached TC 
Ctw<r>~~ ~ r;¡s reachetl TC 

Ch.lnr.e (; req1111sl 
:: .......... -e • '&Q\111111 
c ...... ~ .... -·< 'e<.llillsl 
CI'WI,.,..,.. 3 •equesl 

Temporary Reglster- T"'e Temporary register is usad 
to hOid data during me:·=:r-·to-memory transfers. Fol· 
lowing the comp!etio~"~ :~ tne transters, the !ast word 
moved can be read by :ne rnicroprocessor in the Pro
gram Condition. The le~.;¡orary re;ister always con
tains the last byte trans'e·~ed in the previous memory· 
to·memory operation, u:-,'ess cleared by a Aeset. 

Software Commands- T:-1~5-': are addtt•or'lal special software 
commands which can be exe:ute-:1 in tM Program Condition. 
They do not depend on i."lf s;¡ecific bit pattern on the data 
bus. The three software c:-nmands are; 

Clear FirstiLast Flip-F/op: This command is executed 
prior to writing or rea:ltng new adoress or word count 
intormation to the B237A. This initializes the llip-tlop 
toa known state so tna: subsecuent accesses to reg
ister contents by the microprocessor witl address 
upper and lower bytes in the corree! sequence. 

Master Clear: This so!tware instruction has the same 
effect as the hardware Reset. The Command, Status, 
Aequest, Tempera~. ana Interna! First/Last Flip-Fiop 
registers are cleared and the Mas k register is set. The 
8237 A will en ter the te le cycle. 

Clear Mas k Register: This command clears tne mask 
bits ol all tour channels, enabling t~em to accept 
DMA requests. 

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

··- 1 
Al 1 A2 .. , .LO 1011 i IOW 1 -·-

O Wmo ~oO>d Reii•O!e• 

i ' '¡,_, 
~ j W••• R.., ... , R-ole• 

' 1·"·~· 
O j "''"" 0!-"'0,. "'""" Reg•o!O' B• 

o 1 •_j_ "·-· 
o 1 \ w .. ,. "'~"" Regoor .. 

O 1 1 wo~• 
O 1 c .. o•flt<oPoo~•••Fio!>•FIOI> 

........ c .... 
o r , · "'-~~"' 

1 o c .... ~o~ ... ""11'"10' 
U••ll•' 

Q 1 "''U •11 ..... Reg,.•e• &oto 

Figure 6. Sottware Command Codea 

2·58 

. "· 



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

Sltnf:l• 
Cl'lanMI R~ltler ()per1tlon lnllmal FUp-FI09 es IOR IOW ., Al •• AO 

o B.ue and Currant AdOren Wr!te o 1 o o o o o o 
o ' o o o o o ' 

Curnmt .t.darus R ... o o ' o o o o o 
o o 1 o o o o ' 

&se and Curren! Word Count Write o 1 o o o o ' o 
o ' o o o o ' 1 

Curren\ Wora COI.Inl Ae1d o o ' o o o 1 o 
o o ' o o o 1 1 

' Base and C._¡rrent Addresa Wme 

1 
o ' o o o ' o o 
o ' o o o ' o ' 

Current Addre" """ o o ' o o ' o o 
o o ' o o ' o 1 

Base ano Currer~t Word Count Wnte o 1 o o o ' ' o 
o ' o o o ' ' ' 

Currerll Woro Count Rud o o 1 o o 1 ' o 
o o 1 o o ' ' 1 

2 6•se ;md Curren! Address Write o 1 o o ' o o o 
o 1 o o ' o o ' 

Curren! Addresa ""' o o ' o ' o o o 
o o 1 o ' o o ' 

Base and Curren\ Woro co~.~nt Wnte o 1 o o ' o ' o 
o 1 o o ' o ' ' 

Curren! Word Count """ o o 1 o ' o ' o 
o o 1 o 1 o 1 ' 

1 

3 Base and Curren! Aooress Wrlte o ' o o ' ' o o 
o ' o o 1 1 o ' 

Curren! Address "'"' o o ' o ' 1 o o 

1 
o o ' o ' ' o ' 

1 

Base ancl CurTent Woro Count Write o ' o o 1 ' ' o 
o 1 o o ' 1 ' 1 

Current Word Count - o o 1 o 1 1 1 o 
o o 1 o ' ' 1 1 

Figure 7. Word Count and Address Reglster Command Codea 

PROG!1-AMMING 

The 8237A will accept programming from the host proc· 
essor any time that HLDA is inactive; this is true even if 
HAO is active. The responsibihty of the host is to assure 
that programming and HLDA are .mutually exclusive. 
Note that a problem can occur il a DMA request occurs, 
on an unmasked channel while the 8237A is being pro
grammed. For instance, the CPU may be starting to 
reprogram the two byte A~dress register of channel 1 
when channel 1 receives a DMA request. lf the S237A is 
enabled (bit 2 in the command register is 0) and channel 
1 is unmasked. a DMA serví ce will occur after only one 
byte of the Address register nas been reprogrammed. 
This can be avoided by disabling the controller (setting 
bit 2 in the command register) or masking the channel 
befare programming any other registers. Once the pro· 
gramming is complete, the controller can be enabled/un· 
masked. 

A !ter power·up il is suggesteé that al! intefnallocations, 
especial!)' the Mode registers, be loaded with sorne 
valié value. This should be done even if sorne channels 
are unused. 
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A8-A15 
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wo-w7 
W8-Wt5 

W()-W7 
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"()..,U 
A8-A15 

AG-A7 
A8-A15 

WO-W7 
W8-Wt5 

WO-W7 
WB-WtS 

AQ.-A7 

-'8--AIS 

AG-A7 
AB-AtS 

WO-W7 
WS-WtS 

WO-W7 
W6-W15 

AG-A7 
A8-AIS 

ÁG-A7 
A8-A15 

WO-W7 
W8-Wt5 

WG-W7 
W8-W15 

..... 
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APPLICATION INFORMATION 

Figure 8 shows a convenlent method for configuring a 
DMA system wlth the 8237A controller and an BOSOAI 
8085AH microprocessor system. The mul!imode DMA 
controller issues a HAO to !he processor whenever 
there is at least one val id DMA reQuest !ro m a perlpheral 
devlce. When the processor replies with a HLDA signa!, 
the 8237 A takes control of the address bus, the data bus 
and the control bus. The address for the first transler 

operation comes out in two bytes - the teast slgnlft
cant 8 bits on the elght address outputs and the most 
significan! 8 bits on the data bus. The contents of the 
data bus are then latched into the 8282 S-bit latch to 
complete the tul! 16 bits of \he address bus. The 8282 is 
a high speed, B·bit, three-state latch in a 2D-pin package. 
Alter the initialtransfer takes place, the latch is updated 

·only alter a carry or borrow is generated in the least sio· 
nificant address byte. Four DMA channels are provided 
when one 8237A is used. 

AOOAESS ll!S A0-AI5 

AO-AIS 

BUS EN 

MLDA ""' 
MOLO "'' 

e'" 
ClOCK 

AESET 

ME~ A 

IIIEMW 

m> 

iOW 

080-0!17 . r-

. 7 
1 

>. 

- -

~ r- .. 
7 1 

'" AO-AJ A~·A7 " ADSTIJ 

"'" 
~ e 8 á • ; !í ~ ~ u 

o • ,. o o 

1 1 1'1' 

$l$lEM O.U,t, !ll!$ 

Figure 8. 8237A System Interface 
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ABSOLUTE MAXIMUM RATINGS• 

Ambient Temperature under Bias ......... o·c to 10•c 
srorage Temperature ............ :- 65"C to + 150"C 
Voltage on any Pin wlth 

Respect lo Ground ................... -O. Sto 7V 
Power Dissipation., ....................... 1.5 Watt 

'NOTICE: Stresses above those fisted under "Absolute 
Maximum Ratings" m ay cause permanent damage ro the 
device. This is a suess rating only and functional opera· 
110n of rhe device at mese or any other cond1tions aoove 
those indicated in the operatianal sectians of this specifi
catton is not impt1ed. Exposure to absolute maximum 
rating condttions tor extended periods may affect device 
reliability. 

D C. CHARACTERISTICS (T, = O'C lo 70'C. V ce= 5 ov =5%. GND = OV) 

Symbot Para meter M in. 1 Typ.!11 Max. Uni1 Test Conditions ' 
V oH Output High Vottage 24 V loH = ·200 uA 

3.3 V loH - -1 00 uA 1HRQ On!y) 

v,, Output LOW Vo!tage 40 V loL = 2.0mA (data Bus. EOP~ 
IOL = 3.2mA (otheroutputs) 
loL = 2.5mA (ADSTB) (Note 8) 

v," Input HIGH Voltage 2.0 V ce- 0.5 V {Note 8) 

VIL ]In out LOW Voltage -05 0.8 V 

lu ltnput Load Curren! .:. 10 ,A ov"" v,N ~ Vcc 

IL() Output Leakage Curren! =.10 ,A 0.45V !O Vour !O Vcc 

lec 1 VccSupply Current 110 "\30 m A rA·- .-.2s~c 

130 150 mA T¡~.=0°C 

Co _ ¡ _Output Capacitance 4 8 pF 

e, i In out Capacitance 8 15 pF le = 1 .O MHz:. lnpuls = OV 

Cw 1110 Capacitance 10 18 pF 

NOTES: 

1 "Typtcal vat»t>S are lor T" = :?5"C. norr.rnal sup!)ly vOillli)t' .1n0 nomrnal proce-5~rng paramete•s 

2. Input trmong parameters auume trans•t•on t1mes lo :?0 ns ortess Wavetorm measuremeni pornts lor PO!n rnput anO output sognats are- 2.fN lo• HIGH 
ano o.ev ter LOW. unless omerwrse noteO 

Ou!puttoaO'"íl os t TTL gate plus 150pF capacnance. untess o:r-erwose noted 

4 Tne ne1 IOW or 1/.EMW Pulse w•ctn tor normal wrote wrll Ot' TCV-100 ns &r"le ro• e•lt'l'de<J ,..,te wotl tle- ZTCV-100 ns. Tl"le ne-: lOA or MEMR puiH 
wodtl"l tor normal reao wLll be 2TCV-50 ns anO tor compressec read w111 be TCY-50 ns 

!> TOO •s soecrtoea tor two O•lle-r·e-.,1 output HIGH II!Vets TDQ1 •• measurec .11 2 ov TOQ2 •s measureo at 3 3V The v11tue 101 TOQ2 auurne5 an 
t'•ternal J JI< O pull·up resostor connected lrom HAO to Ver: 

6 OREO s,_,ouiC Ot' !"lelO aC!Ivt' un111 0ACK os •etumed. 

;_ O~ EO anO :!ACI< sognats may oe actove mgh o• actove- low T•m•ng Ooagrams a~sume l">t' acrove nogn moae. 

6 Tne -..al»eS or v0 , anO v,,.. ha~e oeoen changeO trom rne 198!> $1)eCohc¡toOr"l 10 """"' mO<P oesogn margrr"l 

9 Succt>u•v~ re-ao anO/or wrote operatoons p~ me e•rernat processor to pro~· a,.., D< e•am·"~ "'"" cont•olle-• must oe t•.,.,e-0 to ¡tro-..- atteast 600 ns ro• ;f!e 
8237 A. atteast 500 ns ror t:-oe 8237A·• ano atleast aoo ns tor tht> 82J;-A-5_ as '""'"e'~ tomp oerwe-t>n act••e reac or """'" puoses Tt>e s•me recover~ 11me rs 

ro EOF' osan ope, collector o ... tput. Tl"los parameter assumes tne presence o! a 2 :?K oull.,p ro V ce 
11 ~.n 5 •s an rnput tnat snouiC atwavs De ata IOgoc ,.,,gn level. An •nternal pui'·'-'D res•slor w•ll esraou5n 8 •ogtc ragr-o whpn !he- pon ts 11!11 f!oaung IIIS 

•e-c:~mrnpnOt-C I"IOwt-ver. ll"la: pon 5 be t•e::t !Ci Ver: 

12 Ourpu• Loa~ong on thP Data Bus rs 1; ~L Gate plus tOOpF eaoacuance 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

l IHPUTrOUTPIJt 

" 

... 
U lO > TEST "OINTS < 
01 0.1 

° C 1( ~ ;,..,¡:; IO.,I'UlS •"l :JQIVI "- o• C •V '0" o L0C.•C ' •'<!' 0 ·~\' <0" 
• u:. .. r,:: ; 'rM"•[o ~'lASu<l(~'t";!,..,I;E M#,O( Al ]O\- <~1; A LOGIC "":l <· ev < :¡<- • L0Crl" u ,....,.. 2o 
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A.C. OIArJACTERISTICS-DMA (MASTER) MODE (T,=o·cto70'C. 

Vcc= -t-5V:t:5%, GNO=OV} 

-
Symbol Parametar 
TAEL ., N H!GH lrom CLK LOW iS' ~:ayTime 

" t1 LO'N from CLK HIGH .S. ~tcayTime 1 ., IR Act1ve to Float Oelay l•y :-..~ HIGH • 
' i 1\0 or WRITE Float trorr ::...."' ~IGH lii 

... ~Active 'to Ftoat Delay Ir:>- :__.: HIGH .1 
•n trom REAb HIGH Ho1: -.-.<;: 1 

H flom AOSTB LOW Ho1:- -'!- ! ., 1n lrom WAlTE HIGH Ho•: 7·-~ 

"CK Valid from CLK LCM A a: Oorne (Note 7) i 
·,_p HIGH lrom CLK HIGH Ce!: -- ~ !~Jote 1 0) 1 

1r LOW lrom CLK HIGH ~-~, - -'i: 

IR Stable lrom CLK HIG-

H to ADSTB LOW Setup ":".-,~ ! 
' 

lock Hi¡¡l'l Time (Transit1o~s"' ~~ ns) ; 
~:-'ck LOW Time (Trans1110~5 < · :- ns) 1 

U< Cycle Time 

t.K HIGH toREAD or W~ -;: ~'J'N Delay {Note 4) ! 
EAO HIGH lrom CLK HtG- (~. Delay Time .. lote 4) 

TOC'TW i\ 'HITE HIGH trom CLK Hl:;;- :~; DelayTime .. , t1te 4) 

TD~I 

T~2 " qOValld lrom CLK HIG!-' A'a¡Time (Note 5) 

1 TE~$ ·: f 
OP LOW lrom CLK LOW !;e~.;;; T1me ¡w;w-: -
llP Pulse Wiath 

1 TFV.B 
~ OR Floatto Active De la~ :., ... Cl.K HIGH 

¡ TF.t.~ . : 1i 

i T10 QB .. EAO orWRITE Active fro- :_..-: HIGH 

R·Fioat lo Act1ve Delay '•:- =~1{ HIGH 
! TM:5 ; q 

~: 
LOAValid to CLK HIGH S..:,:.;; ":'1me 

'PUl Data trom MEMA Hl':j- "'':llé T1me 
T!:'S •nut Data to MEMA HIG- ::.t:~: T1me 

i TC:.'H ·---- .. tllput Data lrom MEMV• ~~:..., ~OidT1me 
,, utput Data Val id lo MEIIf, -11:,H 

llEO 10 CLK LOW (SI. S. ~:~,Time (Note 7) 

1 K 10 READY LOW Hot: 7:.,.,~ ., I:AOY to CLK LOW Setu: Ttme 

ll.~TB HlGH lrom CLK 1-<!:,- C.eiay Time 

llSTB LOW lrom CLK HIG- :i~layTime 

,· 

1 

' 

8237A 

M In. ] Max. 

1 300 

1 200 

1 150 1 
i 150 1 

' 250 1 ' TC'!'-100 i i 
40 1 1 

TCY-50 1 ' 
1 250 

! 250 1 

1 250 1 

! 250 1 

100 1 1 

120 1 
150 1 1 

320 1 1 

1 270 

1 

! 270 

1 
1 200 

1 160 

i 250 

60 1 

300 1 

' 250 ' 
1 200 

1 300 

100 1 

o 1 

250 l 
1 20 ! 

200 ; 
1 o 1 

20 i 
1 100 i i 
1 200 1 

1 
1 140 1 ' 
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M in. Max.l M In. i Mu. 

225 1 1 200 

150 1 ! 130 

120 1 ! 90 

120 1 120 

190 1 i 170 

TCY-100 1 .TCY-100 j 

40 1 30 

TCY-50 1 ' 
TCY-50 

220 1 170 

1 190 170 

1 190 170 

190 1 170 

100 1 10.0 1 

100 1 so 1 

110 1 68 1 

250 1 200 1 

200 1 ! 190 

210 1 190 

1 150 1 130 

120 1 1 120 

190 1 i 120 

45 ' 40 1 ' 
225 1 220 1 

190 1 ! 170 

! 150 1 ! 150 

1 225 1 ! 200 

75 ! : 75 1 

o 1 i o 1 

190 1 
' 

170 1 

20 1 1 10 1 

125 1 125 ' ' o 1 1 o 1 

20 i 1 20 i 
60 1 ! 60 1 

! 150 1 i 130 

1 110 i ; 90 

Unlt 

"' 
n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

n• 

" 
no 

n• 

no 

no 

"' 
no 

n• 

n• 

n• 
no 

n• 

1 n• 

! no 

1 n• 

1 n• 

1 n• 
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lnfel 8237 A/8237 A-4/8237 A-5 

A.C. CHARACTERISTICS-PERIPHERAL (SLAVE) MOOE ¡r, = ll"Cio70"C. Vcc = s.ov =5%. 
GND = OV) 

Symbol Parameler 8237A 8237A-4 8237A-5 '(Jnlt 
M In. Max. M In. Max. M In. M a :t. 

TAA AOAValid or CS LO',\' lo READ LOW 50 50 50 " TAW ADA Va lid to WRITE HIGH Setup Time 200 150 130 " 
TCW CS LOW to WAITE HIGH Setup Ttme 200 1 150 130 " 
TDW 1 Data Vahd to WAITE HIGH Se1up Time 200 150 130 1 "' 
TAA 1 ADA or CS Hold lrom READ HIGH o 1 o o 

1 "' 
TROE ! Data Access trom AEAD LOW (Note 12) 200 200 140 1 "' 
TADF 1 OB Ftoat Del ay trom REAO HIGH 20 100 20 100 1 o 70 1 "' 
TASTO 

1 
Power Suppt¡• HIGH to RESET LO'h' Setup Time 500 500 1 500 1 "' 

TRSTS 1 RESET to First IOWA 1 2TCY 1 2TCY 2TCY "' 
TRSTW 1 RESET Pulse Width 1 300 1 300 1 300 i "' 
TRW 1 REAOWidth 1 300 ' 250 1 1 200 " 
TWA 1 ADA from WRITE HIGH Hold Time 1 20 20 i 20 : "' 
TWC ! CS HIGH lrom WRITE HIGH Hotd Time 1 20 1 20 ! 20 ' " ! 

TWD 1 Data lrom WAITE HIGH Hold Time 30 30 
' 

30 1 "' 
TWWS WriteWiOth 1 200 1 200 1 160 1' '!~ 

WAVEFORMS 

Sl.AVE MODE WRITE TIMING 

"" 
" J[ 

- r'"' 1 1 
CNOTE ti ,.., 

iOW j. 1 

- ¡-rw• ,.. 
------. 

.I.O·Al __j INPUT \IALIO .X 
-~~~,., 

'0W 

OID-017 INPUT VALlO ~ 
Figure 9. Slave Moda Wrtte 

1 
SLAVE MODE READ TIMING 

"' 1 .t 

... .,d 1 
ADOAESS MUST ll \IAUD X 

~,.,i --;\ f-.=,. 
"w 

.L~:~~ ""' 
HIDE 

~ 
1 

l ose-011 O.UA OUT VALlO -~ 1 Figure 10. Slave Mode Read 
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8237 A/8237 A-4/8237 A-5 

WAVEFORMS (Contlnued) 

DMA TRANSFER TIMING 

1 

•. 1 • 1 - 1 " 1 • 1 • 1 " 1 • 1 • 
' 1 1 1 • ' ' ¡ 1 

• 1 

"" -F"\.. -A __¡. j'L.Ii .\.__¡.1 
1 ' 1 ' 1 1 :~·1_ ~~JJ -j•oo;- ! ¡ j / -:•oo~ 

1 ' ' 
: 1 

' '(NOTt IJl 

~ .. flj 1 ' i \\\\\\\\\\{ 

·~.....; ----il.;_! -'--,---:-__ ---:1...,..,...1 _,i'---·i-· _·~_-.,..,.! r,- 1 

·~_--ir ~~· ,1.1 ...__'1 ..;-' --

·~-1 : 1 1 
' ' 

··~ ____ Ll.lJI : 1 1 ·¡ \\\\\\\\\\\\ 

••u~. ¡ 1 :·~~ - ,· 
_________ _¡ :-

~" 
¡ 

1 i 1 i ¡ 
-H !-•los j ! 

1 1 i 1 ! 1 ! 

... -: 

...... 

Figure 11. DMA Transter 
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8237 A/8237 A-4/8237 A-5 

WAVEFORMS (Continued) 

MEMORY-TO-MEMORY TRANSFER TIMING 

511 l¡ 512 su 1 '" 1 '" 
1 ! : 1 • 1 ' " 1 '" 
' 1 1 1 ' ' 1 ,.,,H - ;--~· "" ""-¡ 11 -! r"" 

AOi!oTI 1 ;c--¡""\1 Q' 1 __ '-Jl r "-'-__ _¡___---..:~ l · 
' 1' ¡ 1 1 i 1 ' --'-, -----_j--'---

TFAAI.-. -
1
. ¡' ',.-U.MS TASM

1
-· -n ' -

1 
-: f--U.HS TAF.t.l 

1 

~ 
1 • 1 i ! 1 

,\0-oo.T ----'---'!<~-'----'-"_"_"_"_"_' __ _:.Í~X-=--+'·'-'"-"-'-"-"' __ _,_J)-
TAFOI~ 1 ¡ 1 

--~'~":"~·=-=-~·(:'::"}·!~~~~:=~' t'-+1 1'~~~~-~~~~~~--0110-0117 \¿ IN ' OUT 

, 1 lOCTA~ 1 '--•TFAOI 1! 
TFI.C:__...., t-TDCL-1 1 1 1 J J 

1
. TODV,'--'---1, iTOOH 

-___ LJt''~-,· L""_, ...- · · · ~-= ,. \1 ...lr . . L"c 
M'fMA ..\- , nos "':t:, 1 1 1 1 ,---u, .,._-----.:<1 TOCTW-' '-, - 1 

TFo\C, 
1
1, LrocL-l ! 1 

1 
l _ 

___ LI JI!! --------·-r---tl---:> 1 ~~~ .,1 -, r-a., 
~ : ~ 

1 TAKI- l ;-- TAK 

üW -----,~----------+----~ r----

,~~lzzz¡ ~~zzz; ElT EOP 

READY TIMING 

1 1 ' '1 1 
Figure 12. Memory-to-Memory Transter 

" " SW 

AEADT 

Figure 13. Ready 
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WAVEFORMS CContlnued) 

COMPRESSEO TRANSFER TIMING 

RESET TIMING 

Sol 52 u 

IASM-- lASI,I---

AO-.U -~----i----1X~---'-"_" __ __,X~_...,..'_"_" __ 
TOC:TA IOCl 

IOCL---, ---TOCTA 

AEADY 

-· --11111' 

TfiS--: 1-

·~·-TOCT\11 

,--TA"' 
HIS- ·--! 

TAK- ' ! 1 :: ----------------~~ 
"~ -L 

En TEPW ~------! 

•o• ----..,\--,::_,\\ m 
Figure 14. Compressed Transter 

r--c-------TAIT0-------------1 ri------ TIIISTW ------1 

""" -----~'----------4 
IOitOfiiOW 

Figure 1 S. Reaet 
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8257/8257·5 
PROGRAMMABLE DMA CONTROLLER 

• MCS-85@ Compatible 8257-5 

• 4-Channel DMA Controller 

• Priority DMA Request Logic 

• Channel lnhibit Logic 

• Terminal Count and Modulo 128 
Outputs 

• Single + SV Supply 

• Auto Load Mode 

• Available In EXPRESS 
- Standard Temperatura Ranga 

• Available in 4Q-Lead Cerdip and 
Plastic Package. 

(See Par;kagmg Spec. Order •231369) 
' • Single TTL Clock j' 

The lntel' 8257 is a 4-channel direct memory access (DMA) controtler. lt is specilically designed to simplify the' 
transter of data at high speeds lor the lntet~ microcompu:er systems. lts pnmary lunction is to generate, upon al 
peripheral request. a .sequent1al memory address wh1ch. will allow the oeripheral to·read or write data direclly to orA 
lrom memory. ACQUISitirm olthe system bus in accompltshed vta the CPU's hold luncllon. The 8257 has priority IOQIC¡ 
that reso111es the peripherals requests and issues a composite hold reQuest lo the CPU. 11 maintains the DMA cycle~ 
count for each channel and outputs a control s1gnat ~o notily the per1pheral that the programmed number of DMA 
cycles is complete. Other output control signats si~plify sectored elata transfers. The 8257 represents a significant · 
savings in component count for DMA-based microcomputer systems and greatly simpiilies the transler ol data at.1 
hu;¡h speed between penpherals and memories. . · ·, 

o~ o o 

o,o•'-.. 1 

70i--
;o.;---
,., __ 

~•u•·--· 

··--.. 
•,--., 

Figure 1. Block Diagram 
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infel 8257/8257 ·5 

FUNCTIONAL DESCRIPTION 

Generll 
';l'le 825i is a progremmable. Direct Memory Acess_ (O~A) 
~·ce whicn. wnen coupled wtlh a single 8-b•t latch 

· ..,0,.1des a complete four-cnannel DMA controUer lar use in 
;., 18 p~ m1crocomputer systems. Alter be•ng •n•t•al_iz~d by 
s.:-·~v1oare. me 6257 can transler a block of data. contammgup 
r: ~5.384 c,r.es. between memory and a penpneral devtce 
eH·e::tly. witnou: further •ntervenl!on reqwred of the CPU. 
:..~:~on rece•v,ng a DMA transfer request from an enabled 
:oer;;¡!"leral. :r.e 6257: 

1. Aco:.~"es control of the system bus. 

2 Ackr'lowledges that requestmg peripheral whicn is 
connected to tne htgnest priority cnannel 

ou:pu:s the least stgnificant eight bits al the memory 
a::dress anta system address lines ArrA,, outputs the 
most 51gnificant eight bits of the memory address lo the 
S-bit ta:ch vía the data bus {the outputs of the latch 
s!'louiC dflve address lines ArrA1~l. a~d 

4. Generates the appropriate memory and 1/0 read/ 
wnte control signats that cause the peripherat to 
recerve or deposita data byte directty from orto the 
aaaressec: location in memory. 

rl"'e 8{57 wi!l retain control of the system bus and repeat 
t"~e· transier seouence. as long as a peripheral maintains •ts 
:l'-1A reaues: Tnus. the 8257 can transfer a block of data 
t::- ·trom a nrgl'l s~eed per¡pl'lerat (e.g .. a sector ot a ata on a 
IIOPP'i OISk) in a single "burst" When the specif•ecl 
n:.rmbe~ ot c:ata bytes nave been transferred. the 8257 
act•vates rts Terminal Count (TC) output. informing the 
CPU that the operation is complete. 

':'l"le 8257 ollers thre-e dillerent modes of operation: 
1 ~ 1 DMA read. which causes data to be transterred !ro m 
'"'lemory to a penpherat: (2) DMA wnte. whrch causes 
:::a:a to be transterred trom a penpnerat to memory: 
ar.c 13) DMA verity. which does not actually uwolve the 
uanster of oata. When an 8257 channet is in tl'le DMA verify 
"'OCle. rt wd1 respond the same as described tor transfer 
ooera¡,ons. e:r.cept that no memory or liD readlwdte 
con:r::-1 St9r-.ats wrlt be generated. thus preventmg tne 
:·a:1stE>1 ot oa:a. The 8257. nowever. w111 gam control ot the 
sv$tem bus and wlll acknowledge the peripneral's DMA 
1f'Oue$: te~ ea en DMA cycle. The peripheral can use tnese 
a:u1owteoge s•gnats to enabte an interna! access ot each 
Oyte ot·a o ata bLocK in arder to e•ecute some venl•catton 
P•cceoure. such as !he accumulation ot a CRC (Cyclic 
qeounoancy Cede) checkword. For eumple. a block ot 
DMA ver1~y cyctes mrght tollow a block ot DMA read cyc!es 
lmemory lO oercpheral) to atlow the peripheral to venty its 
newty accuHeO data. 

Block Dlagram Descripllon 

1. DMA Channels 

The 8257 pro'vides tour separata DMA channets (labeled 
CH-0 te 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 
belore a channel is enabled. The DMA address regrster is 
toaoed with the adoress of the first memory tocation to be 
accessed. The value loaded •nto the tow-order 14-bits of 
the terminal count regrster specilies the number of DMA 
cyctes minus ene belore the Terminal Count (TC) output 
rs activated. For •nstance. a·terminat count of o would 
cause the TC output to be active'" the flrst DMA cyc1e for 
that channel. In general. it N= the number ot Oestred DMA 
cycles. toad the vatue N-1 into the tow-oroer 14-bits o' the 
term•nat count register. The most signit•cant two bits of the 
terminal count regrster specily the type of DMA opera !ion 
ter that cMnnel. 
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Figure 3. 8257 Block Diagram Showing DMA 
Channels 

. ' 

,;. 

..... 



• 
• 
• 
• 
• 

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

iAPX 86, IAPX 88 Compatible • Individual Request Mask Capabillty 

MCS-80', MCS-85' Compatible • Single + SV Supply (No Clocks) 

Eight·Level Priorlty Controller. • 28·Pin Dual·ln·Line Package 

Expandable to 64 Levels • Available in EXPRESS 

Programmable lnterrupt Modes 
- Standard Temperature Range 
- Extended Temperature Ranga 

TN lntel' 5259A Programmable lnterrupt Controller handles up lo eight vectored priority interrupts for the CPU. 11 is 
:~s::aelaOit l:lt up to 64 vectoreCI priortty interrupts without additional circuitry. lt is packaged in a 28-pin OIP, uses 
NUOS tecnnology and requires a single + 5V supply. Circuilry is static, requiring no clock input. · 

Tr~e S259A. is designed to minimize !he software and real time overhead in handling mulli-level priori! y interrupts. 1t has 
W'\'eral modes. permitting optimization lora variety ol system requirements. • 

T~ 8259:. tS lully upward compatible wllh the lntel~ 8259. Software origínally wrilten lor 1he 8259 will operate the 
S.:59A 1n ..i:: 8259 eQuwalent mooes tMCS·80185, Non·BullereO, EdQe TriQqered). 

r __ 

,. 
S(IIIIICf 

"'' :OSIII 

1 1 

1 ~~· """' 

~"-·--
Figure 1. Block Diagram 
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MONITOR DE VIDiEO 
·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· 
m os. 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 na tu· 
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 e.'dgen 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· 
mos opot:tuno hacer esta aclara· 
ción para evitar trastornos a los 
lectores que no tengan la nece· 
sarta experiencia 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" por el hombre. 
ya sea en forma de caracteres. 
símbolos 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
presoras 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 una cinta con 
tinta imprimiendo en el papel las 
letras. símbolos y dibujos. 

En los terminales de video, se 

.• 

L I'IAl OlE fl.f<:.TROW.t:l 

Proyecto: Phi/ips Components 
Texto: lng. 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. ni papel. Todo el 
proceso de impresión es elec
trónico: el papel es sustituido 
por la pantalla de un cinescopio, 
y el elemento "ttnta", por la luz 
emitida resultante 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 
noria pantalla delcinescopio,ln
formando cua.les son los puntos 
que deben ser iluminados (en
cendidos) o no. 

¡Pero muchos de ustedes es-



taran preguntando si este no es 
e:xa<:tamente el proceSo ejecutado 
por la televisión' Si. claro que si. 
con algunas diferencias que tie
nen como fin una mejor eficien
Cia. Veamos cuáles son estas pe
queñas diferencias. 

Las señales de video provistas 
por la computadora poseen ca
racterislicas 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 ana
lógicas que admiten infinitas to
nalidades de gris. entre el brlllo 
máximo 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 
al lado de otros. en la formación 
de una línea de video la imagen 
es formada por la sucesión de li
neas de video. Cuanto mayor sea 
el número de puntos que forman 
una linea de 'ideo. tanto mayor 
será la "resolución" de esta ima
gen. o sea. la misma se vuelve 
más nítida. 

En televisión. la resolución. o 

111Vfl Of ILAHCO 

NIVEL OE 

... <. 

--- NIVEl OE i!ll.ANCO 

TOIIIOS Of 
GRIS 

HfVEL DE 

{A) .'Señal de video 01g1tat 

{e) - Se!ial de video ana!Cgico 

número de puntos de una linea 
de video. sufre limitaciones por el 
propio sistema de transmisión 
de esas imágenes {transmisión 
por radio frecuencia o RF). que 
limita la n1a.'<irna 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 
prin1era 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 restric
ciones. En primer lugar. deri
vado solamente del proceso de 
esta modulación. agregarnos a la 
señal de video u na buena dosis 
innecesaria de mido. Otro factor 
perjudicial en estos casos son los 
problemas derivados del proceso 
de sintonía de la señal. que pue
den muchas veces perturbar y 
desestabilizar la imagen (interfe
rencias par choques de señales). 
Y por último. la limitada resolu
ción del receptor de 1V. más 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.xto como para los 
gráficos !figura 4). 

Por todos estos factores. el uso 
de un monitor de video. diseñada 
especialmente para el tratamien
to de señales digitales. es indis
cutiblemente ventajoso para to
dos los sistemas de mlcrocom
putadoras. 

Requisitos de un monitor 
de alta resolución 

¡Si intentamos reproducir una 
señal de audio de alta fidelidad 
{Hl-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 análogo exige el video. La 
señal de video de alta resolución 
proporcionada por la mlcrocam
putadora. solamente será 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. 

SEibL Of 
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TV 
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El cinescopio mente se superpondránunos con 
otros. ¡produciendo no más pun

Un elemento de mucha impar- los definidos. sino borrones' Ahí 
tanela en el sistema de reproduc- está la causa de la baja resolu
ción de video es sin duda alguna ción (figura 5}. 
el "cinescopio" o tubo de rayos El control del grosor del haz 
catódicos. ya que tiene la res pon- electrónico al incidir sobre la pan
sabilidad final de dar una buena talla del cincscopio está bajo la 
imagen. Esta responsabilidad e~ supenisión de la llamada "lente 
todavía mayor cuando exigimos electrónica" en el cañón del cines
una resolución por encima del copio. Esta lente es responsable 
temüno medio aceptado en te!- por el enfoque del haz sobre la 
e\iSión. Vamos a analizar enton- superficie de la pantalla, muy se
ces cuáles son los pre-requisitos mejante al enfoque de un haz de 
para obtener una buena resolu- luz sobre una pared. 
ción en la pantalla del cinescopio. Cuanto mayor sea este enfoque 

Cmno ya mencionamos. una 1- más concentrado será el haz de 
magen seforma mediante el agru- electrones al chocar con la pan
pamiento de puntos en secuen- talla. y por ¡0 tanto menor será el 
cia. A cada uno de estos puntos "punto" impreso. 
podemos llamarlo un "elemento Las lentes electrónicas en el 
de imagen·. Por consiguiente. sa- interior del cañón del cinescoplo 
bemos que cuanto mayor sea el estánformadasporcamposelec
número de elementos de imagen. trostáticos en una configuración 
mayor será la resolución de esta tal que obligan a los electrones a 
imagen. . . converger al interior del haz. La 

En el trazado de una !mea de . correctafocalizacióndelhazsobre 
video. los diversos elementos de · la pantalla es obtenida por el 
imagen son yustapuestos uno a . ajuste de la tensión de alimen
conlinuación del otro. Por de- tación de la rejilla de enfoque 
ducción lógica. ~s fácil perci~ir del cinescopio. 
que para una m1sma drrnenswn · Los cinescopios de alta resol u
del cinescoio {a~cho de la panta- ción poseen la configuración de 
lla). cuanto mas elementos de esta lente electrónica de un modo 
imagenquisieram'?scolocar. tan- especialmente diseñado. y exi
to menores deberan ser los m1s- gen tensiones de polarización (de 
mos. foco} bastante mayores (fig. 6}. 

El tamaño de ·un elemento de 
imagen 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 circulo 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. 
mayorseráelelementodeimagen 
y por lo tanto se podrá distinguir 
un menor número de elementos 
de imagen en una linea de video. 
En esta condición. si intentamos 
colocar un número mayor de 
puntos. los mismos inevitable-

Enfoque uniforme 
Muy bien. obtenido un buen 

enfoque del haz electrónico sobre 

C) 
o 
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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. 

92 

En virtud de la escasa curva-. 
tura de la pantalla. y de la pe
queña distancta entre el centro 
de deflexión (posición del yugo} y 
la pantalla. el haz recorre una 
diStancia diferente en función de 
su posición sobre la pantalla. En 
otras palabras. para alcanzarlos 
bordes (cantos}. el mismo debe 
recorrer una diStancia mayor que 
la que recorre para alcanzar el 
centro de la pantalla. Esta dis
tancia es bastante significativa 
en los cinescopios modernos. de 
gran ángulo de abertura ( 110 
grados} (figura 7}. . 

Los que trabajanconfotografia 
saben que el correcto enfoque de 
un objeto a 2 metros es diferente 
del correcto enfoque de otro obje
to a 5 metros .. EI mlsmo problema 
se puede trasladar al cinescopio: 

-- -· 

·.·' 
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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 prlncipal y la plaqueta 

o o e o 

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 

G4 •tOCO ,.,.",. 
1 ALE""''ooa 

Ol • 

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 "polartzado" como 
por ejemplo capacitares elec· 
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trolíticos, diodos y transistores. 
Observe la indicación de su pala
tidad en la placa y asegúrese qu~ 
está correcta antes de soldarlo. 

Recuerde también colocar todos 
los jumpers necesarios. 

Estosjumpersdeben ser trozos 
de alambre 22AWG (diámetro en 
mm 0,6438) rígido o Oexible. 

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 pin 
4 del Fly-Back). La otra posición 
(diodo 05 alimentando el pln 5 
del Fly-Back) permite la opera
ción con frecuencia horizontal de 
20kHz. 

Para facilitar la prueba de esta 
placa principal, es conveniente 

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) (Oy-backl .".' 

- el transiStor de salida horl-¡ ;: 
zontal (Q4l '.: 

- el CI-2 (salida verilea!) _,· .~ 
. la bobina de lincaridad · .-~:; 



. el transitar drtve (Q3r 
Por ser estos componentes 

mayores y más 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 más 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 ries~o de partirse). 

El disipador de aluminio (figu
ra 11). soporte termico 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 externa. con ajuste progre
sivo de tensión (6 a 12V]. Los 
transformadores T1 (drive) y T2 
(foco dinámico) no entrarán en 
funcionamiento en esta 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 verill
caremos la correcta operación 
del oscilador horizOntal (Cl-1). y 
para ello. no hay necesidad de 
colocar ni la plaqueta del cines-

copio ni el yugo deC!eflexióll. ni el 
TRC. 

Coloque la placa montada y 
revisada en el banco de trabajo y 
aliméntela con una fuente atLx.il
iar de 12V. Es conveniente 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. deo<conectan
do la fu ente de alimentación. De
be ser considerado normal un 
pequeño calentamiento de este 
ctrcuito integrado (CI-1). 

La resistencia R9. de 820 !1. ali
menta el pin 16 proporcionando 
la comente minlma para la par
tida del oscilador (start). 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
tá 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 R 14. 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!lsl. Más tarde se 

deberá retocar este ajuste. 
Acuérdese de solucionar los 

problemas por etapas. que re
sulta mucho m'ás simple y ra
cional que intentar solucionar
los como un lodo. 

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 acoplarán el tran
sistor de salida hortzontal (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 cinescoplo. La disposi
ción de \as terminales de los tran
sistores está esbozada en la figu
ra 13. Atención al soldar el soque1 
del cinescopio en la plaqueta. 
En él exiSte un pin vacío (sin 
agujero) que sirVe de guia al en· 
chufarlo en los pirts del cines· 
copio. Verifique su posición \Jara 
que coincida con las conexiones 
a los elementos del tubo. Una 
buena referencia son los pins dt 
filamento (3/4). Para localizarlO! 
en el tubo. puede usar un ohiiÚ· 
metro y verificar la baja resis 
tencia entre ellos. 
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La~ cone:\il)ne~ entre l:..t pla
ca del cint:scopio y la placa 
base deberan ser de una exten
sión suficiente para que concuer
den con la disposición mecar.Ka 
final. Estas conexiones son: la 
rejilla de foco (pin 7). la rejilla au
xiliar G2 (pin 6). la rejilla de con
trol G 1 o de brillo [pin 5). el cáto
do [pin 2). .la tierra [pin 41. fila
mento y+ 12V [pin 3) y finalmente 
la alimentación para el transis
tor de salida de video +57V en.la 
placa. La tierra de la placa 
del cinescopio debera también 
ser conectada a la tierra del cines
copio [aquadac). como muestra 
la figura 14. 

Las conexiones del yugo tam
bién debertm hacerse: bobinas 
deflectoras horizontales [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 corúor
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 filtrada. 
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 fuen
te de alimentación e.xtema ( 12V x 
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 
eri su conexión Influirá sobre 
estas etapas. Revise con cuidado 
las conexiones de las bobinas ho
rizontales [Ha y Hb) y verticales 
(Va y Vb) al circuito. En caso de 
duda, con un ohmetro puede 
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
más conecte el circuito sin que la 

WAU,.& OE TIEI'IIIUo 
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conexión del yugo esté hecha. 
b) Use un osciloscopio con 

entrada para hasta 400V. 
La lectura de los pulsos 
horizontales creados en el colec
tor del tranststor 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 ánodo para que el 
haz de electrones sea atraído ha
cia la pantalla. Sin esta MAT. 
aunque el resto del circuito esté 
funcionando. no habrá brUJo en 
la pantalla. En ningún caso pro
ceda a la lectura de esta MAT 
(del orden de 13kV) ya sea con 
voltimetro o con osclloscoplo. 

d) Mucho cuidado al manipu
lar el cinescopio. Su parte más 
delicada y frágil es el "cuello". 
Jamás cargue el cinescopio sola
mente por este "cuello·. Sostén· 
galo siempre por la cara exterior 

....... 
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de la pantalla. 
e) E! a nodo del cinescopio (cara 

interna que reviste eltubo)-forma 
un capacitar con la faz externa 
de grafito. Asegúrese de que este 
capacitar esté descargado duran
te la manipulación del cfilesco
pio. Puede producirse su descar
ga por un corto resistivo ( 10k) 
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 al·de 
una de las "viejas" valvulas. 

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

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

· del transistor de salida horizon
tal. pues es él quien provee toda 
la energia de este sistema. La 
etapa vertical es alimentada por 
la tensión de +25V generada en el 
pin 5 del 11y-back. Si por ejemplo 
el Cl-2 estuviera con un consu
mo exagerado o en corto. el drena
je de corriente de esta fuente 
atL-xiliar bloqueara la salida hori
zontal. 

h) Si ocurriera algún tipo de 
problema en la etapa horizontal. 
es normal que las tensiones 
auxiliares no se presenten en sus 
valores correctos. Por lo 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. después que el aparato 
esté funcionando normalmente: 

• Frecuencia horizontal: de
termina la frecuencia libre del 
oscilador horizontal que debe ser 
igual o muy cercana a la frecuen
cia de uso~ 
Sin ninguna señal aplicada a la 
entrada de video. ajuste por Rl4 
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 con 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 

CIRCUITOS & INFORMACIONES 
~~~~~~msssssss~~~$WSSSSS~~~:88mssm~.~-.sm. s~%B».~~~~l 

CONVERSOR 
LUZ/FRECUENCIA Este circLOito proporciona una 

señal de salida cuya frecuencia 
depende de la intensidad de la luz 
e¡ u e incide en un elemento sensible, 
en este caso un LDR. 

~---....----<Q)t ~ ... 111J 

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 do Bt 
tenemos pulsos agudos de buena 
intensidad. 

...{' LOA 

" 
56C·F 

tiempo RC es variable. ya que R 
representa la resistencia del LDR, 
que es función de la luz incidente. 

En la figura se ve el circuito 
simple qu8 puede alimentarse con 
tensiones entre 6 y 12V. 

La banda de frecuencias para r.l 
circuito está entre 1OOHz y 51< Hz 
pero puede modificarse cambi
ar1do Ct. Valores mayores dismi
nuyen las frecuencias de la banda. 

El transistor unijuntura acon
sejado es el 2N2646 aunque 
pueden probarse cquival~nlo~. 

Una ~plicaciún posible do s"t~ 
circuito está en el desarrollo de LH> 

fotómetro digital. 

~ ¡ 
~ 

l 
1 

l 
l 
: 
j 

1 El circuito es un oscilador de 
relajación donde la constante de 
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fijación vertical. . 
• Altura vertical: ajusta la ga

nancia del camino vertical de 
Ja señal de defiexión. y por con-

. siguiente. la altura de la imagen 
en la pantalla. Su ajuste puede 
realizarse con una imagen que 
llene 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-

zaci(·ln t.Je la rejilla de control del 
cinescopio. y por Jo tanto deter
mina el punto de corte para el 
pasaje del haz de electrones. El 
ajuste del brillo debe permittr 
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-

pot R39 ajus-2 el limite de apa
gado hortzo=..2.l y vertical. o sea. 
para que el '""'-~rno del haz no sea 
visible en la ;:;->talla. Este ajuste 
se hace obs~-ando hasta que la 
tmagen pet .onezca agradable, 
sin sombras.: :1Ubes. y sin lineas 
de retraso v _ :.ical. La señal de 
video debe -:>~r conectada a la 
entrada. 

• Gananc:a de video: en fun
ción del nn·e!.. :Je señal de video a 
ser aplicad e ::.: amplificador de la 
placa del e:: escopio. podrá ser 
necesario s:.:._.::iruir la resistencia 
R45 que de""--"'..-mina la ganancta 
de la etapa. 
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! ! ------------------------- Autom•bc Tosts --------------------------- '· ~ 

~ Side ~ Side 1 ~ 
~ RPM: -~~- -- l!il 

~ Conterin~: Track 21 ok ok ~ 

1 Radial: Track 0 -13 +13 [+0) -13 +13 [+0] l!il~ 
16 -13 +13 [+~) -13 +13 (+0) !i1 
39 -13 +13 [+0) -13 +13 [+jj) 

1 

~ : Azimuth: Tr·ack 34 -42 +42 --42 +42 1 
~ 1 Number of Passes = 1 fH Orive PASSED All Tests Hf 

l!il -----------------------------------------------

1 f'ress S Key - Stop Test at End of Curr·ent Pass ~ 
l!il Press Ese - Exit to Autometic Test Menu l!i1 
l!il Press P t;ey - Print Screen l!il 
~ Press Any Other Key to Restar\ Test ~ 

l!il Dr: A Trk: 34 Side: 1 Rtrys: S Seek: 6 5ettle: 15 DS Sound l!iJ 

~ ~ 
~a~a~a~a~a~a~a~liií!á!á!á¡;;j!á!á!á¡;;j~¡a~~a~a~a~~ªªªªªªªªªliiíªliiíªªªªªM~ 
w§§ !::; r:: \,) ¡ r:.·.- C::· 5 l§!á!a!á!á!á§!á!á!á!á!á!á!á!á!á!á!á!á§!á!á!á!á!á§§ia§!á!á!ál ~ 

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

l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il l!il 
l!il r 
l!il ~ 
l!il l!il 
l!il l!il 
l!il l!il ·. 
l!il l!il 
l!illliil§lliilliil§l§lliil§!lii§ §§§§§§§ §§13§§§§§§§13§§§§§§§§13 913~l!il 



lT T l\. TlT ITll 11\ 1Tl\ TC' ~ lTliJE Jl]ll ~ lf"' 0 
'U 1 ·~ llJIJ.Il-'.LlJIJL-3 .il..ll llJ'G' 

Fi5i51l ~~. · §J!lil!lil!lil!lil!lilllií!lil§iia!lilllií!a!lillaee'ªu;a!;;ua~!lil!al#í!a!a!a§§§!lil!lil§ l!i1 
~ ~.. . . ~ 
~ ~ 
~ ~ 
~ l!i1 
~ 1 1 l!i1 ~ \ Manual Test Menu l!i1 
~ l!i1 
l!i1 l!i1 

~ ~ 
~ l / A. Setup úrive l. Random Seek, Read & Write ~ 
~ 1 * B. RPM J, Tr·ack Seek !i\ 

! * D. Rathal Ahgnment L. La.\ D1sk Error otatus 
!i\ ! • E. AZJmuth Alignment M. Select Side 0 ~ 
!il ' • F. Hysteresis N. Select S1de 1 

1 6. Accor·dion Seek Z. Main Menu 
l!i\ 1

1 

H. · Randa• Seek & Read 
l!il 1 l!il 
l!i1 ' l!i1 i i ''""-""' '"- "' i 
l!il l!il 
.~ 1 

Dr: A Trk: 0 Side: 0 Rtrys: 0 Seek: b Settle: 15 DS Sound ~ 
l!il . l!il 
~~~~~g~~~ª~~ª~~m~~~~~~~ªé~~~~~~~~~~~~~~ª~~~Q~ 

·ªª~a ;:·¡ e ! . .: i .. ¡ -:-·. ,: :_, _,·:: a;a§l~a~a§§l§l§l§l§l~~§l§l§l§l§l~§l§l§§§l~a!lil!lil!lil!lil!lil!lil!lil!liii ~ \lil ... -;- . .. . . .. . .. l!ll 
~ l!i1 

~- l!i1 

~~ l!i1 

~1 l!i1 
~~ l!i1 

~ l!i1 

l!il l!i1 

~~ lm 
~1 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!il 
l!il l!il. 
l!il l!il' 
l!i\§§5151§§§§§5151~51§5151§5151 5151 §§§§51§~5151511#í5151§511#í5151~1!i\ 
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Puerto Teclado 



!i1 

-~·. 

Configuración puertos 

llliil ~ !lllllillli lldllíllllllflli51l51::11llílllí!;;íiail51l!í&:ikl ia§e!iáe lllí!iá§!iá!iá!iá!iá !iá!iá!iá, 

. . . m 
PORTS PINS- OUT J :!i1 
SERIAL PORT (J 1 , J2) 1 !il 

Pin Signa! Pin Signa! !il 
!i1 
!i1 1 

2 
3 
4 
S 

Carrier Detect 6 
Received Data 7 
Transmitted Data 8 

Data Terminal Ready 9 
Signo! Ground 10 

Data Sct Ready 
Reé¡ust to Send 
Clear to· Send 

Ring lndicator 
! 

' 

' ' 1 
m 
~ 
~ m 

GAME PORT (J3) m 
Sianal : 1 Pin Signal P: •. n Signa! r 
.,v + sv 9 -:- s-v !i 
~~ 2 D4 iQ;)ó !!i1 

! YA 3 DO 11 D2 m 
5 YB 4 Ground 12 Ground m 
~ ~ 5 Ground -13 D3 m 
s RB 6 D 1 14 D7 !J 
9 GROUND ' 7 DS . 15 +SV l.! 

. . : 8 +SV . !6 Ground ! m 
ms~••lldllílllíl~~~ªª§~~~ª~ª¡;¡~ae!iá!iá!iá!iá!iá!iá!iá!iá!iálllí!iá!iá!iálllí!iáe~ 

. ; . . !i1 
11!11DWIIIIIII!!!!!!JII !JIIW!Im 11! !JIII!IIIIIIIIW!Jm JIIII!IJIIC!JmWJIEIIIIG.tJl:lllíiJ:I!l:I!JIIg:'!IE'!Il:i\9§ !F!§§t:i§ll .1 



Señales deVideo 

/ 
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' ' 111\ !l:i1!!11111111 ¡¡:¡ 11111'111'1 iíiil5teiEill5j 

(Pl!!1' ,:::; r> '· .. :: ;! . .- <: s a!I!!Ei~ 
!i\ . 

!il 

!il 

¡! 

: 
, 
; 
: , 
; 

Interface Disco Duro 

Pin Signa! Pin 

1 Rcset 2 

3 D 7 4 

5 D6 6 

7 b5 8 

9 D4 .JO 

11 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 Unsed 30 

30 IRQ BUS 32 

33 Al 34 

• 35 Ab 36 

37 eso ,. 
38 

39 SLV A(T 40 

This Card is produced C.y auto-equiprnent. 

vou can send i.t to us. 

Signa! 

Grouml 

D8 i , 
D9 i 
DIO 

1 
1 

DII 
1 

Dl2 1 

Dl3 

Dl4 

Dl5 ! 
Un used 

' Groun·d 
' Ground 
' 

Grou¡]d 

ALE j 
' Groun.d 

JOCSI6 
' Unsued 

A2 

1 CSI 
' -

Ground 

lf the¡c is any problem, elt' 

1 
l!i: 
l!i! 

!~ li1 
!i1 

' 



-ln1ertace Unid-ades de Disco Flexible 

¡ ORIVE 

1 

HIGH DENSITY SELECT "' ' ' • ' , 
' • ' 

1 

-INDEX/SECTOA 5 

• 
·MOTOR ENABLE 1 7 

o 
-ORIVE SELECT O • 

" -ORIVE SELECT 1 .. " 

1-
-MOTOR ENABLE O 

., 
•• 

----~---·· ·DIAECTION SELECT 15-----

•• 
-STEP 07 

1 

20 
·WAITE DATA 

.. 
22 

-WRITE ENABLE " .. ... -TAACK 00 ,. 
FRAME't6 

-WRITE PROTECT 25 ,. 
27 -READ DATA 

JO 
-HEAD1 S::LECT 

,. , 
-DISKETTE CHANGE 

,. 
,. .. JJ· -

i ...svoc "' • ' •12VDC J 

! ' ' 
! 4- ~ ., -1 LOGIC LOGIC 
1 GNO GROUND GNO 
1 
i - ······· . ----·- -------- . ------ -- .. ---·-
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Puerto RS232 (serial) 

= ~ UfiEI-'U-'WiWIUIWi&i&ii:&l-'-'=1=1==•==-== uz_ · -· §;Jt;;J'ª'J!i;:d;;I§.B§@I 
Ulliiill !-... 

1 

--· · lJl'snirtion . Pul !'o
1

. !!JI 
~ . !i1 JI i --·· -·--·--·- Tr~111~mit!t'd lJJ!"J .-... ·: · · ·-- ------------- 1i) 

\ l{e~.:t•i\·t:d Oat:.1 3 lil 
1 ·!il ! 1 ~R~eq~<2«~51~t~o~S~"~'"~----------~·~ PERIPIIERAL r !i1 
· RSZJ:Z PORT 

1 ~ 

1 
Ckar to St·nd 5 

D:lla Sct R·t::~dy ,, 

1 

1 

1-
1 

Sign:JI (;rouml 7 

Carricr Detcct 8 

NC g 

NC 10 

NC JI 

NC -- . . 1: 
NC 1.1 

----- P=.:.:::=:===----:-:-1 
NC 14 

NC 15 

NC "' 
NC 17 

NC IH 

NC 1'! 

Dat:J Tt·rmin;.tl Rt·:.~Ur "O: 
·- N( 21 

Rin~ lmliCator " --
NC 2.l 

NC :• 
~e ::i 

~ 

1 m 
!i1 
' 



!il 

•• ''" <'" -

1 nte rta ce ··e e ntró-riics'' (para 1 e 1 o) 

"'1"~~ 
... -~· .. ¡ 

~111111115 UDIIl511liiiG5.S ~a.alii lltiliti5&1Jl5Jaiiil!;;t 'ª"~a~a~~~a e§lee'ª' g¡ ~ ~ 
'!1 

25 PIN Connector · 36 PIN Connector '!il 
PIN SIGNAL PIN SIGNAL !i1 

1 
1 

STROBE 1 STROBE 
!i1 
!i1 

2 
i 

DATA 1 2 
1 

DdA1 !il 
1 !i1 

3 1 
DATA 2 3 1 ·\ ~ 

1 1 

4 1 DATA 3 4 fl/ .;A 3 
' -

1 
5 DATA4 5 1 

DATA4 
. i 

6 
-

DATA 5 
-··. -· . . 

6 --¡ DATA 5 
- - . 

~ ! 
7 DATA 6 7 DATA 6 

1 

' 

1 
8 DATA 7 8 DATA 7 

' DATA 8 9 DATAS i!l 9 
1 !!1 

1 10 ACK-- 10 ACK !!1 
1 !i1 
1 

11 BUSY 11 BUSY 
!il 

! ___ 12 ____ PAPER. __ j __ 12 ___ -PAPER_____ _ !il 
! -- - -- 1 - ... - - !i 13 + SELECT 13 +SELECT 

!i1 
1 

14 -AUTO FEED 14 

1 

·AUTO FEED 5I 
XT XT !i1 

1 15 1 ·ERROR 32 ·ERROR !il 1 1 m 
1 

16 ·INIT 31 
1 

·INIT (PRIME) !il 
1 1t.-25 

1 
GND 15-17, 19-30 GND !il 

1 

l!ll' ;:-:\ r:, ;_.:: -,-:::::::-s me=wwe=l3eee!9!:3Ei==•=n;¡l3s§J:i1FiL:jiFiL:jiFiiFi1FiL:il3131 
~ 
~¡ 
lfi¡ 
l!f, 
l!i 

~ 
lfi1 
l!i1 

~ 
l!il 

••••••••••••••••mm•a•••aa••a•ammaw§m9w~~a~•~ 
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Harchvare 
IVI aintenance 
.~ . ,')erv1ce 

PartN'6139i95 



i 
l 
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1 
1 

1 
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,, ¡., ''''""'"''.' t!w~ '"'" l"'"!i-::!~!·"1 !J•;r\' •:"!'''''" rpf,•n-•,··· ... nr · •• ,r. '.,,,. 1 • - - •. - • -- - •.• - '- '-. l"rl 

:L wtul. 11\t-.1 p11nlu~·t-. trn:•~·hirwo;; arHI prPt!f:tiii"J. prn}!r:unmin!! or ~C"rvicc"- th· 1 
ar•· n<>t :uHu•unt:ccl in ,-,wr ··n.ut•lt\' "•wh rt'lt•woo··c< ,,, ·,,0[ ,,,· . 1· .1· ''r • • _-•· ·'-" <ll.\10111111/<.nnllC 

t nn:I~Hnl_l•• nw:mth:_tl JB_M tttlrntl~ In :umnutfcl' -;uch 11\M product<;, 
pr••!-'·11111111111!, t•r ~t'tnt:l''- 111 Y''"' t:rrttlll•y. 

l'rnd_u_~-~~ :nt· n;,, o,;fnd:nl :" ~~~·· :Hith.-<...: helnw. HPt¡llt'\1<; f•n rnpif-., ni thio.; 
publ!,,,,,.,, :tPd '"' trdtHWalml••r•n:ni••u :thout 1111\1 l'cr~;onal Cumputt·r 
pto>tht~·t~ '-IH•ult_l f.l' ll!adl' 1•• ynur ;ut!luotitnliiiM l'l''""llai Cc•t•tpUil"f llcalcr, 
11},'1.1 1 tnduct Ct:nh't, 1'1 :""'" IB.t\.1 '-l:~·l.t"'inJ! Ucprcscnl;lli\'e. 

TI:~· f,.,¡~""~lll! l':u:,r.ra_ph ;tp.¡ttit·" ""!.\· tn lite llnilt•d S:111ro; antl .. urrln Rko: A 
lh:.uk, "'Coi\111\CIJII nrm , ... prn·,;,,,·d :1\lhc h:td; nf lhi~ publicati(Jil lf th r 
h~;; htcn rc;nu·ocd, add!L"';•; l"IH11:11L"l1:·; tn: li\M Corpnr::tinn. l'cr~o~al e orm 
{ nmt.'uln.f'.(l.llok IJ~S.(" 1\nctH.·th•l• Hu>o.ol·o 11'"1 112" Jll't 1" . . .. • · · · ·- .. ._ - . "· ,, may U'>C 
nr t ~~ln!'tlh' a~ y of tlw lnfnrmation_ynu ~upply in any w:1y il ttclic\'CS 
appn,¡matc Wltfu,ut incurrin)! any tthli¡!:Jiitms whalcvcr. 

f!) Cupyri~hl lntcrn:lli .. nal Uuo;inL''" M:tt:hincs Cnrporalinn I?Rf. I'JR(¡ 

........ :· 
-~· 

~ 
~ 

Feder:d Co;nnn:,:\: .• 'Í· .::. Co;n1ni -;• ·' 
Radio Frcquency lnlerftrem:e Stalt'llltnt 

\\'aruiug: Th:.: equipnll'l\1 Lk.':L·rihed hcrcin h:,, hcrn o:rlifit:dlo 
comply "·ith thc li111it." ft,r ;t C\ao.;s 1\ l.'Pinpntin!~ dL·,·irC.J"·'r"u:ul\ 
lo Su~~parl .1 ,_,f l';nt 1 ~ of thc FCC r11k<-:. ()nly pcripbcr;d<-: 
(cpm pu ter input / nul p11 1 de vit.·c~. 1 crmi n:¡)<-: pri 111 t.: r<-:. ct c. 1 el- rl i !"ied 
tocor11ply with the Cia.::" l_\ limil;-; m;-~ y¡,~_. :l!I:Kh!,:d ''·' thc 
c~unput~.:r. C.lpcr:•li•.m with !Hln-ccnific•.l pt'Tiphcr:ll" i~ \i~;cly 1• 1 

n~~ult in inlcrkl•:ntT In radi11 :md TV IL't''-'J'IÍPll Jf pcripJ,_:r;¡)<; 
no! oiTncd hy JIHv1 :nc u"nl wilh thc CCJ'Iir•nlt.:nl. it ¡, "\l~t~t'"lt'd ¡q 

use ~hie\tktl !!roundcd cables with in-li11~· tiltcro..: ¡f TH...'tT'-qr~·. 

..:::\ t_l"fH )!'J 
Thl· pru!lllt'h '"-''crihcd hC'r<'in :an· ('r¡uip¡u_•tl \\ith :1 I!,Hllllltktl rtuc fnr 
llw. ¡J•wr·-. !'afl..·t~·· 11 j-. In ht• U"l.'d in cnnjunctitHl with a flrup•:rl~· 
f~l""oundcd H.'C('(IIal..:lr lo amitl (_•lt..•ctrical -''"'l·k. 

Safcty lnspcclion Guide 

Thc intcnl nf this in~pt·\."linn ¡:uidc is.tn :'""'"' ynu in idrntjfyin!=
potcnti:•IIY un.<-:1f1.· conJition.s on thc'>c prnduch. I::1L'h m;¡(!TiTIL', 

as it w;¡s dcsigncd alHl huilt. h:1d rcquircd '-':lkty ilL'Tll'-' iJl'.;t_:dkd tn 
pn_,tL'Ct uscrs and scrvicc pcr:.rmncl frnlll injnry. Thio;, ~uidc 
addrcsscs o11ly tho~c itrms. Jtq\\"l'\TL 1-!"'!d jud!=-mcnt shouhl hc 
w~cd tn idcntify potcnti:1l s;1fcty hazards Otll l·nn:rcd hy lhi'> 

inspcction t!uidc. 

lf <tllY unsalc C(lndilinns an; prL·~cnl. a 1.ktcnnina1inn mu'-'1 hl' 
m:ll.lc on hnw srrious thc apparcnt h;rtard l·n•dt.l be ;wd whcthcr 
you can cnntinuc without first cnrrcctinl! thc prohh.:m. 

Cunsidn Uic~c comJitions amlthc sakty h;rt_;mls thcy.p•C'-'l'llt: . 

• Flcctrical hazanl'. C'Jll'Ci:lliV prim:ooy pnwcr: primarJ·olt,~c , 
on thc framc-c;Hl cau.'-'C scri1.1us or Ltl;dckctriralo;hPck. O 
Ex¡1losivc ha:t.anls, ;1 damaccd CRT tan· nr hlllginl! c;\p~lcitor ' ··¡ c..:J 
c;1n cause scrious injury. . ce 

> 
¡¡¡ 

·.____..· 

l 
. ' (; .••• . 1 

·:I~ .. ~ 



j 

Mcl·hanical hazards. loosc ur mi.'i.'\ill¡.! hardware can c;utsc 
~cr'•t•us ·1njnry. 

This safcty itl."pection guitlt· con.\isls of •• series of stcrs pn:!;cntcd 
in •• chcddist. lkgin thc chccks with tlu: powcr off and thc powcr 

· ron! n.:mnvcd from thc clcctric;d outlct. 

Wc rcromnwnd all non-1 HM dcvkcs and ~ttachmcnts· he removed 
from thc unit hl'l.orc you t:onduct.thc safcty inspcclion. 

Rcf e rL'TKl' l.ilt:rat u re: 

(i'rút!f• to O¡•t'rotimr.v lll:tnttal. 
Any HJlplic:•l'k sakty ptthli~.:alitms. 

l. Check L'XIcrinr covL·rs for d:unaJ-!c (Jnosc. hmkcn. or sharr 
Cd¡.!t'S). 

2. l'own oH thc systc111. Di•;t·onnccl !he powt.:r cord fromthe 
t•kclrical nulll't. 

a. A lhircl-wirc ¡.!l"_ound l"tHt1lt"\'lor in !!IHtd cnndilion. U.'ic :t 
IHCicr lt• tlll':l-.lllt" thir•l-wilt· ~rormd Cqlllinuily fnr 0.1 
tth111 t•r k:-." ht·l\\"t.'!"ll lht·extcrn;d gtfnmd pin :.1mlthc 
fr:tllH' ¡:nHIIltJ. 

h. Thc cnrd st'l shnuld hL· lhc appropri<tlc moltkd tyrc ;1s 

spccifictl in the parh c:ll alng of 1 his m;¡nual. 
c. lnsubtit•ll nnt..;t nnt he l"rayed or worn. 

4. Rl·movc thc hack panel frnm !he .;;ysll'm unit (if -applicahlc). 

5. RcmnVe thc eovcr mountill,l.! scrcws. amll"t'rnovc thc cowr. 

ú. Chu.:k for any olwious 11011-IHM altcrations. Use good 
judgemcnl as lo the safety of any nt~n-IBl\.·1 ttltcrJlions. 

7. Check insitlc thc unit for any ohvious unsafc conditions. such 
a..,: metal filin!!s. cnnt:unination, water or olhcr liquids. or 
si¡.!ns •~f firL' or smokc d:un:J¡!t'. 

1-( .. Ch~..·~..:k for worn. frayed. nr pinchcd cables. Ensurc thc 
\odLl)~l· spccifio...·J 011 thc \'nlt:•!!t: l:t¡~. or w:itLh posi1i1111 (h:H"k 

1\. 

~ 
'VV 

/ 

~ 
~ 

p:nll·l od lho...· m:u.:him .. ·) ¡nalt:lll'\ 1111' \t.¡1;!~~·- ,,; tht· !''''-' · · 

ll'l't"fli;H·iv 11 in douht. \·crily tite \·••ll:t~c ;ti lile j"•\\•:• 

ICCL'JII;¡o_·k. 

1'\ 

a. NonrL·mm·ahk fastencrs in thc powcr-s11pply cn,·L·r h:,,·e 
not hren rcnwvcd nr larnpered with. 

h. The !..!roJllllH.:l is ino..;t<dlctl whcn.' !ht: intcrn:tl pn\Hi" e:, bit·' 
l'Oill~ lhrnUI!h tlh~ Jr:tllll' nf thl' JlO\'."I~f o..;npph-. . . . 

Traino_·d Scn·it:c Pt·••¡dc Only. 
Con1p1 nH:n\s lnsidc" 

nr 1& ll.\NCU{ 

Jla:f.ardnu~ ,·nlt:tg.c insidc. Do nol t~pcn. 

"Ht\Trl:.ny \\'AHNINCi: J)o nnt dispn'ic of h:titcry •tnit 
in fitc Pi" w:tlt.:r. Scc instntcli"'' tor di'>pt~:;;¡J in !he b:t11•.'lY 

inst:tllal.tt•n inslructi•¡n..;.'' 

or & IL\TTER\ C.\1 TI O'\ 

Rcpl:tcc only with P/N XXX.\' XXX. U~c nf a difl~rcnt 
hattcr\' cnuld rcsult in ig.nilinn nr L'Xplnsi(11l of h:tl!cry. 
Order.rcplacemcnt from lBM :wthnrind dc;-t\t.:r. 

12. Vi.'iuallv check thc contlition pf tho..: h:tltcrv (if applic:tbk) :•nd 
cnsurc -thc hattcry ht~s a safety haz::nd lah~·l :tllarhcd. 

., ). ~-bchincs mannfal'turcd r-.·1ay 1 IJXh or latcr, \\'Ó!~hin.c in l''Tt.'"" 

of IX Kg. (•t-I.X lbs). JllU'\1 he l:tbclcd with thc Wl'i!•.ht o~f tL~·c.-:: 

sys1c111 unil. 
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How lo Use this Maintcnance Lihrary 

This llardw:Jrc Maintcn:1ncc library consists of thrcc majar 
diagnostic tools; a two-part scl or diagnostic mamwls and 
Ad_vnnccd Di:J{!nostics diskettes. 

Thc llanilmrc llfninh•,umce Reference manual describes· diagnostic 
proccdurcs and thcir use, ficld rcplacc:lhlc unil (FRU) rcmoval 
nnd rt.:placcm.:nt proccdurcs. amt providcs general inrormation 
ahmn thc systcms. Once thc rcadcr has hccomc fmniliar with its 
contcnt, thc /lardware Alaillll!na,ce Refereuce manual is no longrr 
rcquircd on cach scr\'kc call. ll can he kcpt in a convcnicnt place 
ami uscd as nccdctl. 

Thc llartllmre /lfaintenance Servicc nmnual contains allrJccessary 
inrormation to diagnnsc a failinc. svslcm. Maintcnan~.:c an:1lvsis 
procct.lurcs (MAPS). jumpcr lh•~iti~Jns. switch scttiugs,.<lnLI lhc 
parts ca talo!! are in this nwnual. 

AUditional options m~ y rcquirl' upd:1tes to thc manuals. Thc 
1/ttnhmre Afointena11ce ReJ;•rcuce m~nual providcs :1n arca in thc 
hack of thc nwnual to file thc upd;11cs. E;1ch scction of thc 
Jlardlt'are ,\f,¡intenance .\'rnin· manual (with thc c.xccptinn of thc 
M/\l's) h~s a dcsignalcd updatc ;¡rc:1. Thc MAPs are scqucnccd 
_hy numhcr ami can he updatl'd acconlingly. 

Tht! 1\dvanc~.:d Diagnostirs diskcltl' is UcsignCd to he uscd with 
thc MAPs to: 

Test cnch area of thc systcm 

• lsolatc problcms to spccific arcas or thc systcm lhrough the 
use of error codcs 

• Vcrify corrcct installation and opcration of thc systcm. 

Olhcr functions of thc Advanccd Diagnostics diskette are 
dcscribcd in thc /lardwarc: ftlainte/Umce Reference manu<1l. 

\'1 

r 

1 

~ 
'0,¡1 

Prefacc 

This manual providcs thc informatinn nccdcd to diagnoc;;c ami 
rcpair lB M l'crsnn:11 Computcr prot.lucts. Rcadcrs shnuld ha ... ·c 
rccci\'cd training on lB M Personal Computcr prodm:ts a_nd h~ 
familiar with thé Tripklt Modcl 31 O Multimctcr

1 
or cqUJvalcnt. 

Thc manuo11 is divitletl into two m~jor catcgorics: systrm.snccirir· 
information ami Personal Computcr family diagm.'~:··: '·-' ·•

1
· ' 

Thc systcm spccific infonnation is idt·ntificcl hy ·:-·~ 

and organizcd as follo\'-'s: 

"START" is thc cntry point for a\1 dia~nostic proccllUTC". 

"JUMPERS AN[) SWITCII s~en·INGS" cnntains jumpcr 
pnsitions :111d switch scttings for tlH' systcm unit anO . 

supportcd options. 

"PARTS CATAI...Of," contains illustr~tinns1 amt part nmnh .... ·r~ 
ol ficld rcplaccablc units (FI!Us). 

1 

Stcp-hy-stcp instructions to isolatc failing FH.Us are lm::atcd in~thc 
"BIAGNOSTIC l\iAPs

11 
scction. 

Rclatcd rcpair information c:.w he found in ~he 1/a~dwarc . 
}.failllenance Refererlct' manual. Opcrctting mstrw.:-tlo~s are tn thl' 
Guide to Opcrations m::JnuaL Dctaikd harthvarl' :md mtcrfacc 
information is inthc Teclmicol Refert•nce manual. 

The tcrm "Rcfcrencc manual" as uscd in lhis manual. rdcrs t•~ 
the J/ard"K'flre Maintenance Reference manu:1l. 

Manufaclurcd hy 1hc Tri(lklt Corpor;:alion. 1\tufftun. Ohio -lSl' 17 

\'11 
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STAHT- PC, XT, and Pnrtahtc PC 

---·-····--·---

l'l:tt't• the h:ml-l:1h l~<ll!t' lahdt·d "STt\RT- PC. XT.nnd 
l•nrt:~hh.· PC" in pl:tL't• uf thi"i p:lJ.!(', lht~n dio;;~anl this (l:tJ.!•~. 

/ 

MAP 0000: Starf (PC, XT, Portahlc I'C) 

This is the cntry pnint rnr rnaintenancc an;dy-.;is prncL·dun_·s 
(MAPs). ThL' MAPs will hclp )'IHI dctcnninc thL' Liilin¡; ficld 
rrpl~lCcahle unit (FRIJ). 

Thc ¡\d\';HK...:tl Dia~!nostic<> progr:mt i<> inll'IHkd tn \t.:<;! o11~r 11\t\.1 
protlucts. Nnn-IIH\1 prodoct·~. prototyrc c;1rrh. ;md nwdifi·-·d 
nptinns can !!i\'C fa!..;e t'ITOI'. ;nlll in,·;did -.;y·;km fL'"I~~~n..:c...;. 

fllll 

l. P•n\Tr ,,ff tlw 'Y'IL'Ill. 
".' l·~nsun.· :.11 cnJHJr,·ct''lS :1n:: in·:t:dkd cnrrccth·. 
J. Fnsurt.: :d! Ílllllpcr~; an1: ·;;\'itl!oc; ;¡r~._· •,¡•l cnrrcctly. 

Nul•~: Enst!I"L' thl' PPnahh_· Per...:on:d C<Hllpll\cr 

11 ~/230 V;¡c ~eh:ctnr o,;witch is ...:et for thc ,-,,!1:1!.'.<..: 

,,,·aihbk ;11 thc out k!. 

lnserl tilL' J\th;¡nced Di;l).!flo·.lics l.lio,;kcllc infn tlri·.··: .. \ 
l'owcr PFI the ..,~·stcm. 

IS Tlll·: I'OWER SUI'I'LY Fe\ N lll'NNINf;~ 
Yt•s Nn 

1 
002 
(io to Stcp O·l) inthis r..tAP. 

()()J 

Listen carcfully fnr ;¡ny audio rc...,pnn~L-s durin¡~ 11v_· pd\\'(T-Pil 

self tesl ( I'OSTI. 

' 
lllll YOU IIEAR ONE SIIOI!T IIEEI' ,\T Tifl.: FNil llF 1111: 
l'(JST'~ e '¡'•·s 1" 

(Sirp 00·1 cunlitlth.'S) 

~ .. 
)> 

St:1rt ti'(. \'T. Purtaldl· 1'< -~ ¡)!¡J 

' 
" 
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004 
Go lo Slcfl 00() in lhis MAP. 

005 
Go lo Slcp 010 in lhis MAP. 

006 
(From Slcp 004 in lhis MAPÍ 
BID TIIE ~1ESSM;E OtESUME = "FI" KEY} API'EAR ON 
TIIE SCilEEN? 
\'es No 

1 
007 
Go In Slcp 052 in lhis MAP. 

008 
M;1kc :1 note of any error mc:ssugcs on thc scrccn. 
Prcss IIH.· Fl kcy lo t.'mllintl,l'. 

1)10 TIIF: MESSAGE (llESUME = "FI" KEY) GO AW A Y 
WIIEN TIIE Fl KEY WAS l'llESSEn? 
Ves No 

1 
009 
Go lo "MAP 0300: Kcyhoard Start." 

010 
( From Slcp 005 in Ibis MA P) 
nO ES TIIE AllVANCÍ:ll lliAGNOSTICS MENU APPEAR? 
Yes No . 

1 
o 11 
Go lo Stcp 053 in this MAP. 

012 
Selccl O (SYSTEM CIIECKOUT). 

Note: Dcpcnding upon thc options installcd in the 
systc:m. qucstions ahout attachcd dcviccs may appcar 
on thc scrccn. l'rcss Y or N as rcquircd, thcn Entcr. 

(Stcp O 12 continucs) 

OO!lll-2 Star1 ll'C, XT, Porlahlt• I'C) 

1 

• 

012 (conlinuctl) 
DOES TIIE INSTALLEII IJE\'ICES 'lEN U AI'I'I~Ail': 
\'es Nn 

1 
013 
Go In Slcp 037 inlhis MAl'. 

014 
Comp;-¡rc thc list to lhc options installcd i11side thc ~yqcm. 

Note: Thc lnstalk<l Dc\'ices li..;t dispby!' only tlm<>c 
tlcviccs supportL·d hy thi~ manu;1l. lf a dcYiet: is mi,o.;ing. 
fromthe list ami is nol supporlctl hy thi.:; m;mu:d. pn:"'" 
V (IS TIIE INSTt.LLEIJ llEVICES I.IST COHIU:CT?l 
thcn 1-:nler lo continuc tlw dia~no•;tiL· tco.;to.;. (~o lt> 

Stcp 025 in this MAP. 

DOES TIIE INSTALLEil IJE\'ICES I.IST COI!RECTI.Y 
IIJENTIFY Tillé I>E\'iCES INSTALI.Eil INSIDE TIIE 
SYSTEM? 
\'('s No 

015 
Go lo Stcr 017 in this MAP. 

016 
Go to Sttp 025 in this MAP. 

017 
(From Stcp 01 S in this MAP) 
Fnlluw thc instructions on thc scrccn :.Hltl attcmpt to cnrr..;ct thc 

ln!-italh:d Dcvkcs lisl. 

Noú~·: A I~<J crrnr indicatcs vou :mswcn:d "No" to thl.' 
que.;tion <thout thc lnsta\lcd D~\·icc') rist. Disrc).;";Jnl thL' 

error. 

COUI.Il YOU COIII!ECT TIIE INSTALLEil nEVICES us·r'? 

• Ylcs 
(Stcp O 1 X continucs) 

No 

1 ' IP 
'o 

S1:1r1 CPC. XT. J•urlahlt' PC) f)IHlO-J 

' ¡ 

,, .. 
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OIH 
Go lo Slcp 020 in this MAl'. 

019 
Go lo Slcp 025 in lhis MA P. 

010 
t FrtJm Slcp O 1 X in lhis MAP) 
IS TIIE OI'TION MISSING FROM TIIE INSTALLED 
OEVlCES LIST? 
,.('S Nct 

1122 

1 
011 
l'rcss Y liS THE INSTAI.LHl OEVICES LIST 
CORRF.CT?) thcn Enft·r In conlinnc tlu: di::1gno~tic tests. 
Go to Stcp 025 in thi~; f\lAI". 

Makc su re al! switcllcs ami jumpcrs are scl corn:ctly fnr thC' 
mi-.;sing nption. He su reto chcd: thc systcm hoaa.l switchc." as 
wcll as thc option's switt:hcs and jumpcr positions. 

ARE TI lE SWITCIIES AND .Jl!Ml'ERS sn· COIIRECTLY? 
Yc~s Nn 

llH 

02J 
lh-sct :lny illC(lHCcl jumpcr or switch scllings. Go to Stcp 
001 in this MAP.to wrily: systt•m opcr:1tion. 

(in lo the approrri~1lc fv1J\P for thl' missing devicc. 

Note: lf ynu :-~re un<~hk to find thc MAP that 
cqrrcsponds to thc dcvicc. you ha vean lB M .dcvice with its 
own scrvicc manual ora dcvicc nnt supportcd by IBM 
diagnostic tests. 

1 

~ 
V 

o 

0!5 
(From Slcps 014,016, 01'1. ami 021 in this ~1i\l') 

Follow thc instrurtions on thc ~crct.:n lo rnn the tc..;h nn ;¡1\ 

dcvicc~. U~c thc (R\JN TESTS i\11JLTIPLE Tli\1ESl npti11n. 

OIIJ YOU llECEI\'E AN ERJ!OII MESSACE? 
Ycs Nn 

1 
026 
Go In ."!cp 02X in thi" MAP. 

0!7 
(in lo thc. M,\P indic:llt.:tl hv the nror codc. Fnr cxampk. if \"OII 

r:l..'eivc thc cr.~nr codc ?XX.: ~oto "MAP 0700: Math . 
e npnJCcssnr. 

Nntc: Ir you ;nc unahlc to find the ~1¡\P th:11 
CfJrrcspnr.tÍs 1'1 y0~1r crr•.•r •:•."·'•:. ynu ha\·c :tn llt\1 dc,·i...:L' 
with its nwn scn·ice m;nHE<d "'"a dt.·,·it.:L' n<~l ;-;uprnrtt.."(l t•y 
IHM Lklgnostic test~. 

OZR 
(Fr()m Stcp íl2h i11 this ~1t\Pl 
IJID TI tE f;YSTEol CHECK OUT eiENll Al'l 11'AR XI Tl Ir 
ENil OF TFSTIN<;? 
\"e<.; Nu 

1 

1129 
Go to "MAP 0020: P''"Tr Start." 

liJO 
DID YOU NOTICE ANY FAII.l'llE S\'~II'TO~l.<.;? 
Yes Nu 

031 
Go to Strp OD in this MAl'. 

032 
Go lo Slcp 053 in this MAP. 

Slarf ( I'C, XT. l'nt·fah!C' l'CI on 
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003 k 
lFromSicpC)JI inthi-:M/\P) 'J¡-" ~o..-
DIIl TIIE CUSTOMEI! 1'1!0\'IDE A SYMI'TOM? 
Yt'S Nn 

()J4 
(loto Slcp 01(, in this MA.P. 

0]5 
Colo !he MAP ror thc suspcCted rt•iling dcvicc. 

1)]6 

(Frnrn Stop 034 in this Mt\PI 
The 1\c.l\'anccd Diagnnstk h.·sts ha ve rinishcd without dctccting an 
error. 

Chct.:k all swirch srtlin¡~s. 

l{un 1111~ 1\d\'ancL·d 1 Ji:·~~!l<~qic tests on all tlcvicc:~. Use 
lhL· (ltliN Tl~.·<r.-..; Oj'.:l·: Tl~lE) optinn. lf you r\!cci\'c an 
\!ITtlr, _!.!O lo tl:c ~.f¡\1' indic!lt:d by hy !he t•nnr t~odc. For 
cx:unplc, ir you rccciq· thc error cotlc 7XX, go to "MAP 
0700: Math Cnproccssor." 

H you are cxpcricncing a prohlcm wilh 3 dcvi~c nut supportcd 
by this manual. rdcr lo that dc\'icc's scrvicc manual rur 
spccial tcsting in.o.;truclitlllS. 

tr yotr suspcrt ;1n intermillcnt prohlcm, start an error log. Ir 
. you nccd instruL'tion<>. rdn to tlrc Rcfercncc m;rnual. 

St:1rl fPC. XT. l'nnahl1· PC) 

.4':'-1 
~ 

~ 
''{.¡? 

OJ7 
{From Sicp (IIJ in this Mi\1'1 
1)[1) YOU I!ECEIVE AN EllltOit 'H:s~ACE INDIC.\TIN!; .\ 
lliSI\LITE llEAD EIU<Oit'! 
Y es 

ll)X 
(;n to Step 0·10 in thi-. f-.1/\P. 

039 
(in tn ''r-.·11\P fl(.()(): f)i·~):ctlc Drin· St:n;." 

0411 
CFrnm Stcr OJX inthi~ f\.1,\P) 
IS ,\ i\IATII COI'I!OCESSOit INST.\LU:n IN TIIE SYSTL\1~ 

Yt..•-.; Nt• 

0~1 

(.;n to "t.i!d' 0300: Kcyhqard St;1r1." 

042 
Powt·r off thc s:".;tem and tTill~>\"t' tlll' l]);tth t:optncco..:...:t~r. 

Pn\\·cr ton thl' ·"Y~'IL'Ill. 
Sckc·¡ n (SYST!::i\1 CIIECI\OliTt. 

DOES TIIE INST.\I.I.I':n PE\'ICES ~IF:'>L' AI'I'EAil~ 
\'c... No 

n~J 
l~l·installthc m:•th coprnt..'t'""or. thcn ~o IP ··~1:\1'.1(\tlfl: 
t<cyho:trd St:lrl." 

044 
Hcplacc thc math coprncc<.;~;or and thc HOXX proLt'"<>or. lf th:tl 
<loes nnl L'tJrrccl thc prqhkm. rL·pl:lcc thc sy"'cm hnard . 

1 •.. :~ 
,.l:> 

Sial"! (1'(", XT. Pnrlahlt• PC1_4)!~\'-·1 ~ 
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045 
(From Stcp 002 in Lhis MAl') 
IS TIIE POWER COIW I'LliG(;E!J INTO A FIJNCTIONING, 
I'ROI'ERLY <;ROl/NIIUJ ELECTRICAL OUTLET? 
Yt.':r-i . Nn 

047 

1 
046 

Attach the systcm io a hmctioning. propcrly grrnmded 
clcctrical outlct. Rcturn to Stcp 001 in this MAP to 
vcrify systcm t\pcration. 

Powcr oH thc systcm. 
Disconncct thc po\vcr con! from thc clcctrical outlct thcn from 
thc systcm unil. 
Check thc systcm unit powcr corJ for continuity. 

llOES TIIE PO\VEit CORJl! !/·~VE CONT!!'!UITI'~ 
Y('' Nn 

(14ft 
He place thc powcr con!. 

04'1 
Rcconncct thc rowcr cord. 
Powcr on thc systcm . 
Check for <.~ volt<.~~c nf 2A tn 5.2 Vdc hctwccn pins 1 ami~ 
(gnn•nd) at tllc system hnanl powcr ·"''PI''Y connector, 
Figure 1. 

.){ ~tarl tPC. XT. f'"r!:lhlt· I'C) 

049 (continucd) 
IS TIIE \'OLTACF. 2.4 TO 5.2 VOC IIETWEEN 
I'INS 1 AND S? 
Y es 

oso 
(;o lo "~1;\P OfJ20: Powcr Sl:ut." 

b¡~, 
it
"•i'"", .. :,, - .,. : 

1:':1: 
. . 
• 
. 

OSI 
RL"placc !he pnwcr supply. 

/ 

Starl ( I'C. XT. l,o..-lahlt· I'C) oc 
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052 
(From Stcp 007 in this MAl') 
H.dcr to thc followin~ fi~un: ;¡nd go to thc MAP indicatcd or takc 
thc action dcscrih~tl. 

Nuf(': lf you rcccivcd :m error mcssagc and incorrcct 
audio response. use thc l'rror mcssagc as thc POST Error 
Symptnm. 

POST Error Symptom: Actlon: 

llt:1nk Display 
1 lnr•mdahl<? Disntr~y . 
ur;n¡.,inq Cursor .. 
P;uity Cllf>CI< MeSS:lQ~ 

1 XX Error . 

MI\P 0020: Power Start 
. . . . . . . . . . Ml\f> 0020: Power Slart 

. .. MAP 0020: Power Slart 

M.'lchine Func:ioning 
Propt;>!ly. 

. M/1.1 1 0200: Memory Start 
.... M/\1' 0100: System Board Slart 

. . M/\P 0020: Power Start 

1 ~0ng and 2 Short Bet>ps. 

1 long 3nd 3 Short B~P.PS. 

Go to Slep 054 ln thi!> MAP 

. Go lo Slep 054 in this MAP 

2 Sh01! Beeps and. 

Blank or LJnr(!adable 
Display .. 

Oistorted lmage on 
O•snlay .. 

1 XX Error . . . . . .... 
XXX XX XX 201 Error' . 
XXXX 201 Error. 
301 Error. 
XX301 Errm 
601 Error. 
17XX Error. 
JOXX Error. 
31 XX Error. 
CBOOO ROM Error ... 
CCOOO ROM Error . 
ROM Error. 
FXXXX.ROM Error .•. 

Conlinuous Beep ... 

RCpeating Shorl Beeps .. 

......... Go to Step 054 in lhis MAP 

. Go lo Slep 054 in this MAP 
.. M/\P 0100: Syst1~m Board Starl 

. . . . . . . . . 1\11\P 0200: !I.·IPmOiy Sl;ul 
.. , MfiP 0200: Mc~wry Stnrt 

. MAP 0300: Keylloard Start 
.. MAP 0300: Keyboard Start 
. . MAP 0600: Diskette Orive Slart 
. MAP 1700: Fixed Disk Orive Start 
. MAP 3000: PC Network 
. MAP 3100: Alt. PC Network 

. .. Rcpt:1ce Fixed Disk Orive Adapler 
. . t,IAP 3000: PC Network 
. RPplace System Board 

... Rcpl:l~e System Board 

. . MAP 0020: Power Slart 

. ... MAP 0020: Power Start 

Any Enors No! Shown Above. . . Go lo Slcp 062 in lhis MAP 

0000-1 O Start (I'C, XT, l'urtahh· PC) 

r· 

~ 
.\¡¡.)) 

1 

a 
~ 

--·----·---- ~·' ,., . 
053 .: 
(l'rom Steps 011 ami 032 in this M API . 
Rcfcr to thc following figure amigo to lhe MAP indicah.:d nr takc 
thc action dcscrihcd. 

Note: lf you rcccived an error mcssag.c and incorrect 
audio response. use thc error mcssagc as thc symplom. 

Symptom: 

lncortf)CI Mcmory Size Oisplayed 

lncom•cl Colors on Display . 

No Hiqll tnl~nsity on Display_ 

Mis~;ing. B•ol<•!n orlnCOHCCI C!,<1racters 
on fk;pl<ty. 

Oislorted trnage on Display . 

Bl:lnk Disntny. 

Unrr>adable Display. 

Flnshing Cwr.or Only. 

OASIC Screen Apoears . 

Disk Bool F;;ulure 

l.oads Proyram hom Remole Sta !ion. 

PARITY Cl lEC K Error 

Keyboard Problem 

Cannol finish Oiagnostic Tesis. 

Printer f'roblems. 

Network Problems. 

Figure 3. Failure Symptom<C. 

Action: 

. MAP 0200 1\.~(!mQry St::.r! 

Go !0 Sl~o 05<t in fh•!'> 1."1\P 

G0 to ,<:;t~p 0!)4 in th•<> t.4t. D 

Go ro Sli!O 054 in thi~, f.~l\n 

... Go to Sl~rl 05<1 in lt"S Mt\P 

. .. Go lo Step 0!'>4 in lh•S M..O.D 

. . Go lo Slep 057 in ttw; t.ftf.D 

. ... MAP 0600 Qisketle O••v(' S'<l•l 

.... Mf,¡:: 0600· Disk•:!!<! DrnJ•' S!.vl 

' . . MAP 0~00: Dislq)tl,-. ()ri'-'e Sr<t•l 

. . MAP 0600 Qisk'!ll~ Drtv•.· S!~•· 

M.AP 0200 Memory 51.'1•1 

MAP 0300 Keyboard St:~rt 

. ... f.tAP 0020 Power Star1 

. .. Reler lo the Service 1.1anu.11 r.-,, 
the Printer 

. Reler lo !he Serv•ce Manu:11 fl)r 
!he Nctworlo. 

Start (I'C, XT. l'<~rtahlo I'Cl 

!-"' 
o 
C'l 
)> 

0000-ll 1 

_, 
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{}54 ~~-'' ~ 
(From Stcps 052 and 053 in this MI\P) 
IS AN ENHANCED GRAI'IIICS ADA!YI'ER INSTALLED? 
Ves No 

1 
055 
Go lo thc MI\P for the failing disploy odoptcr. 

U 56 
Go lo "MI\P 2400: Enhancc<l Graphics 1\doptcr." 

057 
(From Stcp 053 in this MAP) 
ISA MATII COI'ROCESSOR INSTALLED? 
Ves No 

OSR 
Go tu ''MAP 0600: Oiskcnc Dri\·c Sc:~r1." 

059 
Powcr off thc systcm. 
Rcmovc lhc math coproccssor from thc systcm ho;m.l 
Powcr on lhc systcm. 

DIO TIIE FAILING SVMI'TOM REMA IN? 
Ves No 

1 

060 

' 

Rcplacc the math coproCCSS(If .ami thc xox~ proct:S'>OL 

1161 
Rcinstall the ~ath coproccssor, thcn go to "MAP Ol100: Di-.kelle 
Drivc Start. .. 

0000-12 Start (I'C, XT, l'orlahlc I'C) 



1 

1(1) 

1 

OCtZ 
(rrom Sll·p 0~2 in this f\.1AP) 
(;o tn the MJ\P indicatcd hy thc error codc. Por cxample, if you 
rccci\'l: thc error code 7XX. gn to "MAP 0700: M;tlh 
Coproccssor." 

Nutc: lf you ;¡re nn:thk tn rind thc MAP that 
L{lrrcspon<~S lo your error codc. you ha vean IRM dcvice 
with its own .•;crvicc m;111ual ora dcvicc not sup¡JOrtcd hy 
IIH\'I diagnostic tc<.;ts. 

St:trl ( PC, XT. Purl:thlc PC) OOOf,-1 J 

r 

/ 

-----~- -·-··· .... -------~--- ... ________ --

1~ 
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. ' 

.lumJlcrs anú Swi!t"h Set1in¡!S 

l'l:u.·t~ tht• h:tnl-l:lh p~gc l:tfwlctt ".lumrwro-; arul Swilrh S<'ffinl!"" 

iu ¡•lat~(- nr thi\o ¡mct·. thcn di-.;ntnllhi .. fl:lf!l'. 

! 
1 
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'· JUMPERS ANO SWITCH SETTINGS 

. 1 . 

1 . 

• 

a w 

Option Comratihility ............................ . 
fliOS i(OM itlcntífication ......................... . 
Usin¡.! thc S\o,·itch Charls .......................... . 
Systcm Board (Diskette Drivcs. Oisplays, Coproccssor. and 

POST Loop) .................................. . 
Systcm noard (Menmryl ......................... ·. 
~v1enwry Ad;¡ptcr Swih:h Scts ..................... . 
F.xtcndcr Canl Switch St.:ttinl-!s ............... . 
Cluster t\d~1pt cr ............ , .............. . 
• Station Addrcso.; ........ _ ................ . 

Remole lnitial Pro~ram Lo~d ............. . 
¡\d:1pter Numht.:r ................ , ......... . 

Enham.:cd Ciraphics /\daptcr (f:(iA) ........... . 
PC Nctwnrk Athptcr ............ . 
,\<>ynchnJnous Cnnlrmu;icaliclllS Adaptcr 
Bin:Lr)' Synchrnnqus ("c•nHnunic:tlions (USCJ Adapter 
l):¡t;¡ Acqlli . ..;itinn ,1nd (_.ontrol (()J\C) J\daptcr 

An:d,•;~ (_)utput l{:nJgL 

An:dnJ.! lnpul lbngc ....... , ... . 
Ad:q11c.·r Numhn . . . . . ....... , .......... . 
lntcrrupl l~cquesl {IHQ) Leve! ......... . 

Gcncr¡d Purposc Interface Bus (GPIB) Adaptcr ...... . 
Adaptcr Numhcr ............................ . 
lnterrupt Rcqucst (IR()) Lcvcl ................. . 
intcrrupt i\cknowle#c (INT i\CK) Leve! ........ . 
Dircct-r\'kmory Acccss (DMA) Channcl .. , ... . 

Prnfcssional Ciraphics Controllcr , , . , . , ............ . 
Vokc Communications i\<_bptcr ................... . 

Swilchcs (PC, XT, l,ortahle PC) 

3 
3 
4 

5 
6 

11 
19 
20 
20 
22 
22 
23 
25 
2(, 
27 
2X 
2X 
2'! 
2'! 
30 
J 1 
JI 
32 
33 
J3 
34 
35 

J 

-.---~----. ---------·· ------- . 

ft 
V 

O¡•lion Compalihility 

Ct·rtdin c)pli('ll ;1daptcrs cnnflict whcn 11scd in thl' "illlll' "Y'"It'!ll. 
Thc following ;.Hiaptcr<; slwuld not be ín...:t;dlcd \P~cthcr in ,-c,ur 
systcm unit: 

Synchronr~us D:tt:l Lin~ Cont¡nl I.SI>LCl :~t.l".qHcr 
¡\Ir nnatc. Bi n:1ry S y ni.'IHOllllU' Conmw tlic;ll iqn;; ( :\ 1 t P "-;( ·) 
:1d;¡ptcr. 

BIOS ROM ldenlificalion 

Tn determine thL" <btc of thc 1110S ROI\1 111nd11h.'. r11n !he 
lollnwin~~ IL\SIC pro~rarn. Typ'..' tlll' prt 1¡!r:tm t:\;n:tly :1--. ...:llo\\"11 

10 DEF SEG=&HFOOO 
20 FOR X=&HFFF5 TO &HFFFF 
30 PR\tJT CH~$(PECK(X)): 
I¡Q NEXT 
RIJN 



Using thc Switch Charts 

Thc rollowing lr.gcnd npplics to thc ch;IT(S in this se.ction. 

Sy'mbol Mo:!ARitlg 

Not U sed hy this' Apphc:~tion 

1 On/Closcd Po5itíon 01 A Swilt;:h 

J 011/0pt!n Position 01 A Switch 

NIA No! "llr>we1f Or No! /l.policable 

NHt'?: Fnr sPm•: ,_,ptiqns. !he cus!Pmcr must supply 
informal ion fnr corrc(l ~dlin~;_; 1.•f jnrnpcrs or switchcs. 

To SL't a rnckcr switch. prcss thc mckcr down to thc dcsirct.l 
po-;ition: to S('t a slidc switch. ~lidc thc lug of thc switch lo thc 
dt:sirt.:d posilion. 

o• 
Rocker 
Switch 

-l s,\ilriH'' 11'(', x·1·, l'1,r1:1hlt· 1'(') 

Ballpolnt 
Pen 

1 

Systcm Board (Diskc11e Dri,es. 
Displays, Copmccssor, aud POST Lonp) 

Functlon 

Sy~1e•n Oo1ud Switche~ 

PC PC)(T & 
Por1at'l'e 

Sw. Olock s...,. Stock Sw. 81or: ... 

' 2 , 

f-------------------l_:_123·15t,7B 1'23<1513713 1234'5f37A 

l""'lf 
¡ ... "11 

!'""! r 
1-----------------1 

N:ll. tJ ·¡, 

ll t. 

...... ¡¡ 

.. ~ ... j 1 

...... 1 ¡ 

.. .... 11 .. 
N" Oi'"''Y Mool•·• "" 1 )" 1<-' "" 1 !" 

1--------'-------------j-----t----- ------
[flh<lnc~·d Gr:q•hir;s Ad;¡pter • • • • f 1 ~ • r

1 
·n ........ 

1
1 · · 

¡r>.,m;w¡. S•~e No!~ 11 

Ccd(lr'í.r;uoh•r;:; ArJ;¡¡)I>'I 
1•10 ~ :!5 Prim:Jry) 

l.ntot.'Gr<~ohir:~. 1\fÍ:JI)I<>r 
/6() >: 2~i Primar y) 

Prof'!~:>i()n:JI Gmphir;s 
Crmtrolh!r tPmn~ry) 

Monochrom.,./Pr•nli!f AtJ,Jpter 
!Prirnary. s~~~ tlotc 2 

t.-lnth Cowoc'!ssor Not 
lnst¡¡ltnd 

POST l.ooo (AIIows 
ContinltOUS Runrlinyl 

No POST loop 
!Normal OueratiO'll 

--·--· 
N.,, 

""Jl" 
·¡· ........ 

·¡""" 

N'A 

tJ 'A 

~~ ·.~ 

tj ;, 

----
~ 1 • r. 

IJ'.l ""ll .. 

•J•II ·¡""" 

tJ •• ~ 

N '•' 

" ' !"'"" 

Note•: 
1) llthe Enh<!n<;<!d Gr:1uhics Ad.IPI•~r l[Gfll ·~ on<;!'lliNj ..,..,, ,ln0'.,•:• ·!•<;:·'~·· ¡-...L 

arlapl•!r. !>f!l 111'! o;~l•!rTI IJO'llll ~.w•ll.h•~<; :¡•, •;hn·un !q• p,,. r-r~.~ ¡.. .. ~ 
21 Tht• IBM Moflf)(.hrQm•! fJo<;¡¡lav arHi Ptonl'!r f\d;tp!"' •<; flt¡: 'i•Jt'l''"''''! .~'"·e::. 

PortaloiP. Pt!r~ii)n;:¡l Cor••put•~· 
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Systcm Board (Mcmory) 

PortBble Persono! Computer 

Systtom 
256K Ctud 64/256K 841256K 64/256K 
Or 64!256K Optlon Optton Option 

Total 
Ro111rd Opllon Wlttt 192K '!lith 12BK Wllh 64K 
Switch 

Memory Sellings 
Wlth 256K 
(See Note! fSee Note) (See Note) ¡see Note) 

12345678 12345676 12345678 123-15678 12345678 

2561< ... 11 ........ N/A NIA N/A NIA 

:120K ""11*··· NIA N/A N/A Tl11llll 
384K ""'!!'"·-·· N!A N/A TlTTJTU N ti\ 

"<113K *"'!!**•• NIA 1111!1Tl N/A NIA 

1 512K ·~ lr**· ll!TlJJT N/A NIA tJ/A 

576K ""'!!"'"""* llltJJJT N/A N/A Jlli!Ul 
(j40K **!!"'"*"' TITTJIJ1 NIA ¡¡¡¡¡TI! N!A 

Note: lile f.·li256KIJ MP.morv [~paw\ion Oplil)n :l"'d !he 2SilKB 
M<!lllC'ry E•nansiqn Opt"'"' :¡ro~ lhe only oH~ mm y options 
:o;uílnnrr.•rl in IIH' lf11.A Pn•l-lhl" r>mson.11 Computcr. 

i 
1 

To u~c thc rollowingch:ut. first find thc.· columnumkr "Sy~l~m 
Board Ty¡1c" that matchc.·~ ynur ~y-,tcrn. Follo\\" this Cíllumn down 
tn thc switch scl1ings for thc total ;nnt',unt of mcmqry in ynnr 
systcm. S1 . .'l thc systcm bo;ud ">Witchcs to match thosc in thL' 
chart. Thcn go to thc "Switch Stt" listnl and !-el thc ... witclu·o.; •m 
thc mcmory adaptcrs in your systcm. Thcsc seiS nf mcrnory 
;rdaprcr switch scltings stafl on pa:;c 11. 

Note: lf mcmory aho\'c )4JK is to bt· in,a:tlktl on a 
16/64KB .wstcm bf):m.l. thc Blf)S ROM mu<;l he datcd 
10/27/X2 ,·,r lall'r. Scc "U lOS rV >~11dL·ntilic:-~tion." 

Syslem 
Syo;l~rn Board Typ~ !N<JI~I 

Total 
(lo ¡o¡~("! PC PC )(T 

Mt!lllOry 
Swilch·Se"i"gc: 
A l\d:1p1~r 1 I>K·64t< f,<1K·256K 64K·:?5~K 

Swil-:h Set" 
12 345'i7R 123115fi'1f3 1:?~.1~~ 

Switch 1 "!!"'' !j'/1. 1 J -~ 

'"" Swi1ch 2 11111!11 tJ •JI 'l ... 

S•·t l'lif· N 1 A tJ .,. 

~wilch 1 ..... 11*~·· ~~ "¡\ rr. :. 

:I~K 11111Jll !->witch 2 rr•JI ~ j '· 

S~t '" lJ"/1 1 J ,, 

S•nildll "11"" t JlJI tJ .\ 

4BK 
Sw,lch 2 ttlttlll WA tl' :. 

S!~l . tJ ',.. ~~'A. tJ"/1 

. . 

Sw1tr:.h 1 **!! .......... •• 11* ••• rr·r, 

64K 
Switch 2 11111111 11111lll t J ·¡, 

S••l N:A ~~ '/1 tJ -~ 

Note: lhP sysl~m ho~rd s idpnfilo ... r •s lr)r.ó-1'"" 011 ;¡., 1·~~~ •·do•· 

(Part 1 of 4) 

Swirdu.·...: II'C. XT. J•,~rfahlt· J•(· 



Systt>m Sy'itom Board Type 

llo<Ud 1---
Total Switch PC 
Memory Selling!!l 16t<·6<1K 6/II(·?SGK 

& Adapter 
Switch S'!ts 173115678 12345678 -

Swi:ch 1 ... 11* •• * U/i\ 

9til< ')Wtlr.h 2 J ¡¡ lli!J fJ/A 

:;,¡ 1 IJ!/, 

~;-.•:ilr.h 1 .. *11 ...... .. * 11• ...... 
1 :'81~ 

Swll<:h 2 11111lJJ 1111111! 
S•'.t ., N!A 

-
Sw•tch ·1 <>Jj .... f-JJA 

160~ 
~~-.. ,,tch 2 11111111 tl/A 

---·-··-
S•:t ,, NíA. 

Sv:itch 1 •• 1 1 •••• ""'""'11 .. , •• 
' -----

l[l~K Sw<ICII 2 1i11iJ1J 11J111U 
SP.I 7 N,'A 

Sw•lch 1 ·."'11 ....... fJ/A 

2~-1K Switch 2 J 1 J ll JJJ N/A 

$PI 9 NIA 

s·mtch 1 .. "'!! ........ ••JI···* 
:'51> K 

Switch 2 IJJ!IJJJ llJIIJlJ 
$el , NIA 

Switch 1 ••jJ .. ••• ... J! ........ 
291)K 

s.v!tch 2 JJJ11JJJ i1J 11 Jl J 
S.:t 1J 2 

(Part 2 or 4) 

PC XT 

64K·25GK 

123-15670 

tU A 

N/A 

N,'A 

1<*1 t ...... 
H/A 

WA 

N/A 

WA 

tU A 

··tr· · ·· · 
NIA 

N!A 

WA 

NIA 

NIA 

••jJ•••• 

N/A 

NIA 

•*!!.*"""* 
NIA 

2 

~ 
~ 

·~ ~~-~ir 

/ 

--~--~--·-· ···-----~·-·~·---···-- -·····--

~ 
\¡y 

Enhanccd Graphics Adapler (EGA) 

\\'arnin~: Damage to thc graphics ;\d:qllcr. tht: di•;pl:ty. or holh 
may rcsult if thcsc jumpns ar~ not in thc cnnl'Lt ptl'\ition. 

Type of Dl!tplsy P1 PJ 

IDM Cc•lor Qi<:¡:ll'lv or 1 "l'H.J ;:' 
lllPI.t MnrwC:IHOnl"' [li'ip1.1v 

tllM [nhotn<:~d Color Do<;pl,w 

~1 
' ' 
¡..:; 

S"'itt:hi:.; (I'C. XT. Por·t:1hl'· I'Cl 2) _, 



r r--- --------------------·- -----~,~,--~- -.. _,_ -~--
lf an 1:()/\ is thc only lllspby ,ld,tpln lrlst;dkd, oran/·(,¡\ ami .1 

Mollnchroml' 1 li~p/;¡y :wd Prin!t'r A d:qllt:r ;m .. ·. inst allcd in t ht.: 
'-'YSknl, rdcr In Fi¡:un.: 1 tn scl tlu: t:GA switchc~. 

Ir anEGA i~ installcd with :t Cnlor/Graphit.:s Monitor Ad3f)lcr, 
rdn lo Fi~url' 2 111 sct tlw [(i¡\ Switcht'S. 

Type of Qi«pl;¡y EGAas EGA as 
All<~chedtothe Pfimary Secoru:tary 

Enh<trlcN1 Graphic, Switch Switch 
Adapll!r 1234 1234 

No D•snl;¡·, N/A JTTt 
Mono•;h•om-:- O•~n!.1y 1!11 N/ A' 

CnlorOo;.pl;¡y 
lllt 1111 140 l( :>~i t,torl<:l 

Ctllor Oi~.p1:1y 
Jlll ¡¡¡¡ !HO X ?S 1.1"d"l 

l:nh:ln•:•:ll CorlovlJi::[)l;l'( 1111 1111 Hl<JIIn:¡l <;,•lt!l ~.lodr>l 

[nh;¡m;Pd Cok)• [1i<;pl:ly ITIJ !111 IEnhano:"ll Col11r Mnrlel 

Figure 1 

Typ~ of Qi:o¡play EGA <IS EGA as 
All;lched lo the Prim¡:¡ry Secondary 

C-olor.'Grttphico; 
Switch Switch 

Monitor Adanter 
1234 t234 

Color Otsplny 
1111 1111 !•1\) )( ;>~¡ f>ll)fiPI 

(;ol<)t Do;pl;¡y 
IJIJ J 111 (fiO 1.. :!!) Mnd!~l 

Nn D<:-pl:w 1 J 1 J N/A 1'f!O X:?~ Mor!.-.¡ 

Figure 2 

l. Mmk sl'lcction can fll' t:hanged hy rrogramming. 
2. A nwximum of two tli,play..,; ctn he atl:u:hed to thc system, 

une colnr di-.:pby ;u1d OIH' munochromc display. 

_:._ .. ,. 

/ 

PC Nctwork Adaptcr 

Jumper Po"ltion 
(Sefl' figure) 

Wl 

W2 

WJ 

W4 

WS .'\ W7 

FuncliOn 

,l'lutomatir. Rt!111('11~ Prn'.)r:un 

l•YtdlnPI.) 

Sel<; Jld'lp\f'r \C> u<;~ 
lnl<"!rrupt LP.II"I 2 

S~ls ArJaol•.•r ''lOJ';t! 

lnl~~nunl l •·v•~l J 

Sr!IS Adatll~r <IS 
,l'llro:!rnat~ llr1é1PI~• 

S~ts Ao.Jan!<'t .:>'> 

P:i~:l!Y "-.·!~~!~• 

[n:-tl.lles RO'·'~,.. 
flf1'lOier tS•··~ ~Jntn\ 

Note: Do nnl '!nahle !he ROM on mOTe than 

one ild:1pler. 

Swilches WC. XT, l'nrlahle rCI 



Parts Catalog 

Plat·c thc lmrd-lah 1"'1.!<' lahdt•ll "l,:lrl.~ Cttflllng" in plact• uf 

thi" r•:tJ!t'. tlu.·n tt;,,·,ml rhi .. p:tt.:l'. 

1 

J 

----~---------~-----------·------

PARTS CAT ALOG 

Umitcd \Varr:111ty- lBtvt Sn,·irc P:1rts . 
How To Use This Parts (';¡t;dHg 

Visu;•l lmkx 
i\sscmhly l. 
;\sscmhly 2. 
Asscmf,ly J. 
Asscmhly ·1. 

Systcm Unit- Exterior ()150) 
Sy~tcrn Unit- Fxlcrior ()!f.O) 
Systcm Unit- Extcriqf {~155) 
Syqcm Unit -Interior (:;ISO) 

Asst·mhly 5. S~·..;fl•ml.lnit -lntcri<Jr (.'\\(~()) 
t\s-;cmhly (,_ S y·;¡ cm IJnit - lntcrinr ( .'i 15)) 
Aso.;eml~!y 7. Fulllligh Di~;~clh.' J)rivc Ty¡•e 
¡\sscmhly X. Fu\1 lligh Di•d:t:llc 1 >riv\' Ty¡u: 
/\:;:.cmhly 11. Full l·li~h l)i..,kt.·ltc Drin; Typl' i 
Asscmhly 1 O. Fuli i li¡;h l)i·~ketll' Dri\'C Typc :! 
Asscml~ly 11. Fullllig.h Disb:!lc Prive Ty1w J 
/\o;;semhly 1~. h•lllligh l)i"'kdlc lhÍ\'l' Type ~ 
A~scmhly 1 J. l)i-;kettc Drivt.: l'n•t:1hk I'C 
Assemhly 14. Fixcd l)i..;k Drivc 

lnlcrn:d Option~; alHI Adaplcrc.; 
[xp~UlSÍPn Unit - E~t._.ri .. r ( .'\ 1 (, 1) 
F.xp:msion Unil -lnlcrinr (~lfrl) 
~1nnochnHlK'I>ic.;pby (51:"1) 
Color Display () 15:l) 

1\.sscmbly l'i. 
t\s~cmlJiy !(,_ 

Asscmbl_,. 17. 
1\\Sl'fllil]_\' IX. 
1\.o.;..;cmi,Jy 1 '). 

.. 1 . ,, 

" 
.. .. ; 1 1] 

1: 
1.1 
1 ,, 

1' 
~~~ 

n 
···¡u 

.... 1 _1.1' 

Aso.;cmhiy 211. 
i\S'>l'lllhJy 21. 
1\.ssembly 22. 
¡\c.;-;¡_•mhly 2.\. 

Asscmhl~r 24. 
A.o.;scmhly 2). 

Enh:mcctl ('olor pj..,pby () 154) 
l'rqk-ssi<lll;ll (ir:•phit:" j)j..;pby 1~17':1) 
1\.t·yhoard ( X~-Kcy lor ) 1 ."0 :1nd 5 1 td 1) 

KcyiHJarLI (X.1-K.cy f•.•r )15:-t 
Kcyhullnn Kih {X3-·Kc~·) 

. í ·'·' í ,, 1 

-1 ~ 
.IJ 

. . il'\'' 
-l-" 
50 

Kcyhull<'llS { XJ -1\..cy l 
1\.sscmhly i:(l. Power Cords 
J\sscmhl)' 27. rvtisceiJ:tlll'IIUS 1 ."~ 

¡.;...¡. 
J . .,.L ., 

r 
Jlarl'i (I•C, XT. Pnr-tahfe rCl 



r 
·¡ ht" w:•n :mty tcrrll'< ami Cl>ndit ¡, '"' ;Jppli~·~·l•k in lht'. o•tmtry t•r rmrcha-.c (crccpt r,., thc 
lJuilt·•l Sl:11e" amll'ncrlu Ricol in rt:\p~·ct "':m lllM l'cr'ill11al Cnmputcr prnduct ;¡re 
a\·,,ilal>k lrnm thc "lll'l'fil.:r. 

Limitcd Warranty- IBM Scrvice Parts 

(Appli<'s to lfnitcd Stafe-i and Puerto Rico) 

TIK lntcrnaliunalllu,inc~ Machinc" Corrw,r:••ion wauants that c:u:h TI) M .Scrvicc Part 
willlw frn· lrmlltldcct." in m;1teri:•l and ""nrL.m:u•~hip untlcr cunrlitinn.,; nf norm:1l u~c f¡ll 
a po:rinol "' 'HI tbpi hnm !he tbtt· .,¡ purd•a~c- ho>m 111M"' an Authnritcol IHM Pusonal 
c .. mpnh'l f)\•;•ln. Sn\·iá· l':!rh will , ... t•ithn lt'o"•II!Oiitiu¡u:tl 01 ncw parl\. Slmuhl :m 111M 
St:rvir..: l':nt billt• he h•·r fron1 ddl't'l\ iu mah·ri:lh ur WUJL.m:m~hirt durin~ tht• IJ0-1Iay 
w:nr:uu~· ¡•ni•11l. 111M will. ;1! ito.; op!Ínn. rq~:~ir "' n·plat"c lhi' St:f\'ÍCC' l':nt al no lh:lTf!C in 
tht.• Unih·d Staw~ m Pnnltt Hicu. 1\ll rt.•pl:•n·d ~l'Tdú' l'arts will ht.•comc thc pmperty of 
11\P..t. Thi\ limitt.·;l warmni_Y \I'>C' ""' induok ~•:nirc In H'l'••ir tlamaf!.C In !hC' Scrvin~ l'art 
h''>t•ltinf!. frum ;ou:¡,knt. •lh:I'.Ft·r. n•i'-ll't". ahu.,.·. ••• tll>n-111"-1 OIIN.Iilicalion ••f lhc l'n•tluo.:t. 

ti.nitt·•l W;uranly ~cn·i-::c ma~· h!:- ul•taint·d h:.- c!L"Ii·:crin¡.!.lhc i.ldcni"'c S..:rvio.:c P<trt t.hrrifll! 
lhl' 1)41-day wananly ¡JCricN.IIn an o\nlho•rÍil:!ITht· 111M l'l'T'>nnal Cnmpulcr llc:1lcr, nr allV 
lllt-.1 ~Cf\"Ít'l' t:u·h:IIIJ!l' Ct'nln in 1111' enitt•ol "t:oh"'-. '" l'no:rtu Rit:n. A d:th•tl pmof nf 
pun·haw lrnm 111M nr :111 Antl¡.,,¡,,-d !Ht-.1 p,.,,,.n:¡l Computl'r 11c;•kr muq act:ompany 
thc d.oim. C:ont:~cl 111~1 t-.v writin¡.o.lo llt.\1 t'ali<~nJII';Ifh Ccn!n, 1'.0. llox 4MI. 
(i~t:n•o.:a,tlc.lndbn:l-lfolf'> f,.r hr•lhcr inf•••m:otr•m. 

Al .l. EXI'ItrsS Olt I~H'UEP W ,\IU~.\:-.1"1 U:~ 1'1 m TI liS SEn VICE PAHT. 
IN("I.IIIJINC; TIIF WAIHtANTII S llF \IHH"II.-\NTAIIII.ITY AND FITNI:._'\S HJR A 
I'AU 1"1< "III.AU I'IIIH'OSF.. ARI'. 1.1'-IIITII 1~ 01 lf.I:A"I"H IN ·ro A I'ER1011 ()¡; 9ft 
DA YS H~f )M "1111' lli\"1 E C>l' I'I_IIH."I lAS!: .. -\ :..;¡ J !'U J W ARHANTIES. WIIEIIIER 
t:XI'HI· .. \S f 1H IMI'LIUI. \\-"11.1. Al'l"l. Y -\I"TI:!~ TI liS I'FI{HHI. SCIME .'i"IAII'S nO 
NI IT Al.l.IHV !.IMITA I"ION~ ON 1111\\' U IN{i AN IM/'UU> WARRANTY I.A!-.o"TS. 
SIJ TIIE AIH JVE U MITA TIONS r.,ti\ Y Nt n 1\f'I'I.Y ·¡O \'01 l. 

IF TI liS ~EHVIlT.I'AI{T IS llEFiri"IVE 1;-..1 ~!Id ERIALo.; OR WORI<MANSIIIP 
UNili:R CONDITIONS OF NORM/\1. llSF. AS WAICRANTEO AI10VE, YOUR 
SOI.E ltEMFilY SIIAI.I.IIF RH'A!I( OH I~I:J'I.ACFMENT AS PltoVIOED AIIOVE. 
IN f'JO EVENT WII.I.IBM UF I.IAIU.I: lO Yl lt.l r<llt ANY OAMMiE.\. 
INI :t t llliNC ¡ U JST I'IH IFITS. 1!.1'\T SAV!~(iS 1 ut 1 fl"l IER INCIUI:NTAI. OR 
OINSE(JI.IENTI/\1. OAMI\GE.'\ AIHSINr_; CH.' f OF Tllt: USE OF OR INAnJI.ITY TO 
USE SIJCIII'IUJIJlllT. r:VFN IF 11\,t OR .A. N AlJTIIPIUZED 11\M PERSONAL 
("(lMI'UTI:It UEAI.t.:R ItAS IIEI:N AII\'ISI:D IJF "lilE POSSIIIILITY 01: SUCII 
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• 

How To Use This Parts Catalog 

l. Similar l":trts w lf two rarls :trc similar. they nl~IY be li~tcd in 
thl' s01nH! list. Si111ilar parts :trc rdcrrcd lt, 1-.y nnc ind.:x 
munbcr hut ;u e diqin!!uishcd hy thc part numher and 
<lcscription. 

2. 

J. 

4. 

5. 

NS- \Vhcn this indic;¡tinn appc:1rs in the ASM - INDr.X 
l·olumn. it denotes a part not sho\\"ll in thc :IS">t·mhly. Thi·; 
t.lc..,ign;llion is gcncrally uscd for miscL11anci111S p;~rl' pach:h. 

lt- Thi'\ cn1ry in thc Units cnlumn indic:IIC\ !he parl hao.; :e 

rcslriclt::d ~1\'~ilahility. 

AR- /\s Rcquircd (AlU inthc Units column denote<.: 1h;1t lhc 
unils pcr asscmhly may vary hased upon sy<.:tcm cnnfi~ur;tt~on. 

lntl('ntun~- Thc intlcnlurc is markcd hy a ..;erics (1f del!<.: locatnl 
hcforc thc part dc~cription. Thc indenturc inclic:JtC" thl' 
rclationships of a part lo thc llC:\1 lligJn•r ao.;o:;cmbly. 

Example of a l'arts List 

ASH - PART UN 1 TS OESCP.tf'T10N 

INOEX NUHl'ER 

1 - 12']4567 H:¡ill A'!!~Cfllt:-!y 
- 1 17]11568 1 Sub<~'>St:,.!Jly 

- 2 12V1S6'J 1 Subil'o~f"!nohly, us 
- 2 123'•51':.6 1 Snt-.;!';'o•:mt.ly. Nr.n->JS 

- J "3'165 R .. 0\!l,] ¡ l~tl P.1.- t Rcstrir.t"!d 

- \ 123''564 1 Suha<;<;emhly .. Uet ai 1 cd r ;¡•· t .. Oct.1i l~d P ,1r t .. Det.1i lcd Par t 

- NS 1231•563 1 Suba~sernb ly Not S'"'own 
.. Oct a i ler:l P;,rt .. Del;¡ i lt>d r ;,r t 

- 5 123\562 AR . Suhas'iembly - U <e ., Re!:¡ui'"'!'d 

..... 
' 

Parf"' fPC. XT. Purl:.· t•l .1 



J·Jow lo Use fhc Visual lndcx 

\'i~unllmlt\ 

-·-·--~-·· ..... -·" roo••,. '" on o-.o•> 

1 :· 

\"•·••M,- 2 t. t\nl .. ,,,,l rll.l-1\o·•· r • ., 

~·~~~ 

--------'!..., 

'
.,.,-,~_-· , .. ,. 
, ... ,~-: . i 

::·:-: . ,·· 

···,r:; :-·~· 

' 

L 
Turn to the 
visual index. 
and locate, by 
lllustration, 
the a~scmbly 
containing the part. 

1 3. 

lndex number 

1 

Uslng the 

(~=t~ttltr::::t~~=>~~~-- shown with 1 op (•wrr the part, 
refer to the 
accompanylng 
listing to 
obtain the 
part number . 

.......... _ .. _ .. __.... .... 

4 P':1rh (I'C. XT, ~urlahlc PC) 

A 
V 

J 

~.,.,.,......,n_.,..r<_., __ , •. .,.._ ,,.,.,......,_. __ _,,,, •••·••·~•-. _,_,_,. __ 

• 

Vis u al lndcx 

System Unit (5150) 
Assembly 1 and 4 
Pag<!!; 7 and 1 O 

··::--

i,J_ __ -

. ·---,--- ·------;-;{:' . 1'1' - ·. 
. ---' i -

;<>¡ 

•''"·-·· 

System Unlt (5155) 
AssP.mbly 3 aru1 6 
Pages 9 and 14 

·--
Diskette Orive Portable PC 
Assembly -13 
Page 20 

Infernal Options and Adapter5 
Assembly 15 
Page JO 

Syst~m Unit {51601 
J\c:s~mbly 2 and S 
Pi'lgw• O and 12 

~ 

! 
- . 

: ' .. ·· 
Fuii-High Oisk.ett~ Orive<: 
Assl!mbly7,8.9.10. 11.and12 
Pag ... s 16 through 76 

··- .. 

! / 

1 

-
---- ·'- / ;/ 

. f"' ... ·------~--~- \.;' 

Fixed Disk Driv'J 
Assemblv 14 
Page 29 

r .__ -;../ 

Expansion Unil (5161) 
Assembly 16 <1nd 17 
P:tgco; 33 <~nd 34 G"l 



·• 
[> 

Visual lndex 

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

t<eyboard (83·Key 5155} 
Assembly 23, 24 and 25 
Pages 45 through 48 

' ~·--------.. [] 

Keyboord (83·Key 5150 & 5160) 
Asaembly 22. 24, and 25 
Pagea 44, 46, 47 and 48 

Power Cords 
Assembly26 
Page 50 

Note: ~iscellaneous Hardware ~nd wráp plugs are llsled on page 53. 

1> l'art' (I'C, XT, l'urtahle I'C) 

,· 

/ 

Assembly 3. System Uuil- Exterior 
·(5155) 

2 e . < ...... 

• 

ASH 

A ¡_:..::_\--- • ·-:-' 

1 \ o ' 

\' \l L_ 1 "t©J ~~-~-~ .... ··-:j! 

. 

:1:".:':::..:.:::: ~ .. -:-·::::' ::.::::::-::=:-;.:· . *\: . . . .. 
3 

PART UN!TS OESCIUPTI'l'l 
IN[l['i NIIHRf.R 

3 . 86)1¡41~ Covcr A .. :-;~mbly 
. 1 Covcr 
. 2 . l-l,1n<i 1\! A<.<.rnobly 
. 3 86S1,4t 3 1 Pa•n! 1 ""'"t:mhl·r . NS 8h~l,440 1 P,1,~ 1 {l.<.. •,Nllh 1 '1 Kit .. Pan~l Ass'!mb h ( P,c,:¡r Ar.c.(!<.<.) .. "·'"f' 1 R·~ t ;1 i nc~ Ki 1 
. HS !65oo39 1 Cov(~r olnd H~ndl"! H.,nlwa·-~ W:i! .. F'l<tfTl Pa1l .. \J.1<;1'wr, r ..- ¡ r.t io11 { Ot y 2) .. l>lut, Stud {Qiv 2) .. Screw, s~ .. uld~r "" (Qtv ') 
. NS B6Soll5 • . lB" Lah~ 1 
. NS Bt:.S'Iq IP. 1 (-'r..-yillQ (;¡<;~ 
. tlS 1 Powcr Cord {Se~ rl)w'!r r:: .... ..-rt POJ~! •, 

e 

L ¡ •, ~ ! 

l'arts II'C. XT. r•.,rtahle I'Cl 9 



A~;~;end1iy 4. Systcm Unit -luteriM 
(S l SO) 

-''l 

l' 
-?~--. . 

. -
' l- • '-... 

~ -r~-~--.-·----, --..... 
. ... ..... ,_ 

,_ 

1 

' 

Math Coprocessor 

11~ l'arl"i (P(', X"l',ltnrlahlt•l'(.") 

l
ry . 
; _.-s 

- ·'· .. 

/ 

~ 
W3 

~ w 

a -

-
A SI-l - PAP. T UN ITS 
1 NO [X tiUHO[R 

6 - 1 852~15' 1 

- NS 852~1 11 M 
- 1 851~1,] 1 
- J 865'''•52 1 
- ' 86Sltll] 7 1 
- 5 1 
- 6 l36)lt417 1 

- llS 81;5/.t/¡l¡/¡ 1 
- 7 

8 86S'•lt 15 1 
- 'l R~Sltl, l'l 1 

8285975 R 
8285')7(. R 

- 10 Rf>)l,~¡ 5 t 1 
- 11 J3lRS9'i7 R 
- 17 (lf)5q1,71 1 
- w; fl(lSI¡/¡I¡ 1 1 

- NS 665t.'q8 1 

- NS 865'•/¡t.l 1 

·' 

- -~~--

l•f SCI! 11' f lfl'l 

Systf!m Boa ni ¡,qr,B-25&1'.8 (PI) 

(Populat+.!d lo t781C) 
bltKB Hc11•0ry HoOul~ 

Spf!.1ker .1nd (;¡ble 
C.1bl~ Rdf:cw'!y 
Cable, KP.yhrJ<lrd, t.,t'!rnal Syo;t~m 

PcwP.r ( f)f ·t ( S•:'!: Pn~~~~~ C'1rd Par r. <; l; \t) 
rr)w•_~r Supply 

( 1 n.-: lud•:<; r ,¡u ·11ld 1 nf onn;¡t ¡,.,.., Lall .. ll 
F .)ro. Powo:r Surroty 

Se e 1 ni,., n.1 1 Opt ;...,,.., ,¡nd A<l.~ct~r<¡ 

sn i •: trl 
o¡<,¡; l.¡y {\~ '>'!lf>b ,., 

HiQh Volt,J'll! Tr ;¡n<;form~r 

V o~'! 
Sh i e 1 d, K~ybo.nd, lnt ~r-n,ll Sy~r-~~ 
[Ir i r¡ht.ne-.., /(nn 1 r· ,,-, t ,A~ '>f!"'h 1 \1 
o; -.k<-:1 1 !'! foro)\J!1d Rr -11":~ ~~ 
o i 'i[} Id y A'>'i•:fl'ldy l-<.1rdw,l<"f! KiT 

Kn1.•h, Br i ']~"> 1 ,.,..., 'i 
Knnb, C<.lf-1 r.1<.1 

~ron! P<Jne 1 ll.trdw.l•e K i 1 
r ool A'i•,•:mbll (o_,_ y >.1 
Pan e 1, Bwnp-:r 
Screw, Pid'olite (Qty 1l 
P,1n-: 1, K•:yl-,•)ar rt (•,nner: 1 or 
B 1 an1.. t rtsr.r t , Oi-.kettr. Or i v'! 
Ser e...,, ,)\ ~ olf.h S.,rou<f "-" (l}t y ;1 
Sr r ir, \,/~;:¡·. ~ r ("!1' 1 t>;-¡,-1~1 (1)1_ y 7 1 
Screw, (r)r"l{r-•h In P;¡nr: 1 (Q! V l) 

S·(<. t~m t:tarc1w.)rP Kit 
Svstem 8oo1•·d SunfiQ•t., fQt \1 • 1 . Scr!!w'>, S k t. He"'d ~.Srrnt ' ij (!)¡y 1;1 
B<JTTID'!f". Canl (QT"f J 1 . Scr••w, "1 ar, 1 i 1 ~ 8- 11~ (Qty ;1 
roiounl in'] ~':f#!W'o, 0 i <,~ ~~ T<! {t)t·, "1 
A t 1 Jchm•:nf Car •1, Blan~ 1 n<.er t 
G 1 irte, (h.n'>i'> (Qt y 2 1 
1) r <Jr.l. el , Sy•.tem flrJar d Grl)u"<i 
~HhV.er , o¡ .... (!' t f! Or i vr: {Qr-, J 1 
Ser~ ... So~<: i ,) 1 B, i <ot r¡ 1 (QI "f 7) 

. 
f-"' 
e-" 
0:: 

• " • • ' Parl ... ti <.. X r. 1 Hrf.thlc 1 (_ ) l . 
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Assemhly 7. Fulll-ligh Diskette Orive 
Typc 1 

11 

16 l'arls (PC, XT, Purlllhlc I'C) 

e 

G ' 

/ 

~ . 

~ ' 

• 

U:-;c only in drives lh31 h:tve an A. n. nr nnthing in frPnl of thc 
serial numhcr. Thc Sl'rial numhn is \'i..;ihk from thC tnp of thc 
drivc. 

ASH - PART UtliTS ll[SCP.IPTI(IN 
INDEX NUHB[R 

8S2'JIS3 O i o; l.: et t ·~ i) r i v•~ A<,o,r!<"b 1 '(, Sin'll~-s;r.~rt 

A52tt7.06 Di.,kel.te D• j '/ ·~ r.., \ ('ltlb l·¡' [l._,,f,Jr~-Si•l<>r1 

1 fl52~Jl26 l.onic Board wi 1 h St, i •! Id 
2 R5292(, 7 (o~~ lcvr: r /l. o,~ ·····h 1·¡ 

[n..,~ L•:•tr,r )\,- ... 
·- ( U'l~ f,~, <;C"'b 1 f 

·- Mqu"t inQ e 1 ; f'" 

·- L.,, eh /\~ <;('!!•b 1 ., 

J 8S7'J72'• R T r v::.. o Swi r r." 

' 8S?:l2M, R T o .J-:l D 5\Pp 

5 01)2'J~{,') R S :;r. 1J¡•vc~ /lo· m 

6 89'1]~;{, 1 S~·., .... f!:q.Hoj 

1 857'J261+ R H<Jrl:JI" SSP./!1,0.-:B 
7 R~, :''!7 tll R "~o~·J 1•: [ISP./~~0VB 

a fl52'Ph 1 Guirl1•, R i o¡hl ., fl~~'J7'B r r .,.,, P.ln"! 
10 ll52'PSP. 1 UD ¡\., ··r"'h 1 ·¡ 

" B57'J225 1 u, '·~ Prot I'C: t Switch 

" 852'11~.7 • lnd"" A<:.s•_ .. ,b t -, 
1.1 A57'J7f>7 Gu i •J•:, l ~ f t 

Parf!-0 (PC. XT. (•nrfahlc Pf" 17 
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Asscmhly 8. Full High Diskette Drin_. 
Typc 1 

c,-.l¿. 

<.0 
J::. 
~) 

!ti 
© 
é. 

(~G~'V 
~ 

1M Parts (PC, XT, Porlnhlt~ I'C) 

1 

~ 

e 



r 

START-AT 

P1acc thc hard-tah pagc lahd(_••l "S'f ART- AT" in place of 
this pa~c, lhcn di~ard thi" p:•cc. 

l 

MAP 0000: Start (AT) 

This is thc cntry pnint for tai\IH~l PI I~S(INAL C(Hv1PUTER 
AT"· MAPs. Tln; Mt\Ps will \lcl¡l yoo dch.:rrninc tlu.: bilin~ licld 
n:placc:thk unit (FRU). 

Thc AUvanccd Diagnostics prngr~m i" intcndrd lo tcston~1· lB~\ 
pruducts. Non-IBM prnducl". protntypc c;ml'>. nr ltlodifit:d 
options can givc fa !se crrors ami innlid sy..;tl'lll rc..;pnn<>cs. 

All \'nlt<~¡;cs in thC flo1i\Ps an: positin.: unksc,; othcrwisc shown. 

001 

l'dnrc you hcgin: 

l. Powcr ort 1 he systcm. 
2. Enst~rc :tll conm·ctor~ :.re in<."talbl corrl·ctl_v. 
3. l:nsurc any j111npns or ..;wilchc:. :nc sct ~.~orn.·c!ly. 
4. Ensurc thc 115/230 V¡¡c selector swilch is sct fur thc vnhaec 

;Jvailahk at thc out Iet. 
5. Vnify thc oplinns ;¡re ~..:orrcct\y sd hy runnin~ lht: S(~111p 

prog.ra111. 1\l"lcr runninc thL' Se!np pro.l.!r;un (or il \'n\1 cnJrwl 

run thc Sctup program)" cnu1inuc with StL'P llfll .. 
' 

ln~crl tllc Ath·anccd Dia~~noo..;tics di"teth.: into llrin~ A. 
Powcr on the systcm. 

IS TitE I'OWEII Slii'PLY FAN IIIJNNING' 
Ye.'\ No 

1 

002 
Go tn Stcp 05X in thi> ~IAP. 

003 
Listen cardully for any amlio rcspon~cs durin!! thc pnwcr-nn 
sclf test (POST). 

Dlll VOU IIEAR ON" SIIOIIT IJEEI' AT TIIF ENn OF TIIE 
POST? 
Yt.•s No 

1 
1 
(Stcp 004 cnntinucsl 

~l:trl (A TI 01" 

l.,.: f, . 

. 
f 
~-:~ 

~· 



···----~-- -------------- ·----~-~----------- .. _,_,, .... ~----· .... --.. 

00~ 

(;o lo Slcp 006 in this MAl'. 

llllS 
Go lo Slcp 034 in lhis MAP. 

Oll6 
(From Stcp 004 in this MAP) 
lllll YOU RECEIVE A 16X ERROR? 
\'es No 

1 

007 
Guro Stcr 011 in this T\:IAP. 

OOR 
DID YOU RECEIVE A 161 EIIROR? 
Yc~ Nu 

1 

009 
Go lo Step OH> in rhis Mt\P. 

010 
Go lO "MAP 0100: Sy<>IC!n noanl Stnrt.

11 

011 
(From Stcp 007 in this MAP) 
IHD TIIE MESSAGIC (RESUME= "Fl" KEY) Ari'EAR ON 
TI lE SCREEN? 
\'t•s No 

1 

lll2 
Go tn Stcr· 073 in this MAP. 

013 
Makc a noté of any error mcssages on thc scrccn. 
Prcss lhc Fl kcy In continuc. 

Om TIIE MESSAGE (IH:SU~U: = "FI" KEY) GO AWAY 
WIIEN TIIE Fl KEY WAS I'RESSEO? 

N<> 
1 
(Stt·p 014 continucs) 

Olltl!l-2 Start (AT) 

r 

J 

OH 
( Frorn SIL' p O 1 2 in \ h i:; ~. 1,\ 1') 
Find ynur nr1.1r in lh,· l~dh•\\-in_!! li):ur~._· :nH.I L1h· 111~· :1l."IÍ••n 
iJlt licatcd. 

Nult•: lf an error mcss:1!!e and inrnrrcct ;111di•1 r;.""l'flll"L' 
ocrur. lakc thc tiCtinn indicatcd fnr thc l'l"ff\1 lll!.''-":n . .:L'. 

POST Error: 

No 8<>•m .1n11: 
Ol;o~nk ()i'"'rlay 
[Uinl-:rng Cursm. 
Unn'!<"ldalole [lisrlay_. 
r-..1achiru) hmd•oninq Pr<)l'•~rl·;. 
1XX Enor. 

1 Long anr1 1 Shorl 8~~0 

1 \.0n'1 ;¡nd 2 Shor! [\r>np'"' . 

1 long ;¡nrJ .'1 ~iho•l Bef'os. 

2 ShQrl 8~~PC. and· 
ülan .... or llnr'!ad¡¡t'<le D•splav. 
Oistorl•!d [lis ola~¡ lmilqc . · 
1 XX Error. 
YXXXXX.X XXX>: 201 Erre•. 
:lO X E•ror .. 

Ar.ti'ln; 

MM' 01)?0 Pnw<>• ';t.vt , 
t,1,HJ '10?'1 P('wnr S•::¡q 1 
MM• ()Q.J') P~w~r ';~.111 

. t.~.v-.ry¡;;·o l--'fJ·N'!' _':;::r·t 
~.LH' •:"1!_)') :_;, .. ;¡·~m 13n:r•r1 ...... ~ 

Gr~ lo SI"D 0 .· ~' .n •···~ ~-' r. r• 

. Gco te '3-l<:>l' 07'; '" , ... ._ •-•~r. 

. G010 S ton o:-s "' ., . ._ •.•:.r:-

. 1\~AP 0100: Sv'>l•'"' r;:-~·1"~ <;,•.,. 

. ~.1.'\F 0~'("). r·~"''~r. S•vr· 

. Mt.p ('J1.'0. ~-"".!".'""~ ~~1~ 
. .. M·'P O.J!J(I: ~-'-'·.hr:-a--~ •.:.!a~ xx:mx E•ror. 

GOl [rror. 
17X:\ [IH.'f . 
30XX Error . 
31)(Y. Error. 

..... ::::::: ~::~'~ ~~~~;· ~ .. ~~~,·~~~~:;~·] .. ~·~:\ 

CflOOO nCH< . .t Euor. 
10 HOM CC0000 . 
A0M Enor .. 
1(1 ROM XX XXX)( /10 Ad<Jpl<!r f."aHur•?l . 

Conlinuous B•~cp. 

Any Error;; No! Shown A hove 

t.1_r.P :1000. r(: 'l,..!·.· ... ,... j 
... tAiiP 3 l{"u) /\Ir r·c ~ , ....... .-'1¡~ 

. . H•!pl;wn >-i•P•! [!,.,~ r; ... ,, ,1o1.1n'•·• 
. MM' .)0(1() PC ~l<:"t.,_.,.," ! 
. n•·ol,,.-., Sv<=l<>n1 [l0 ;p•l 

. . . . ""'"'' oo:~0 "'·"''"' ~ . .,,. 

Srarl t.-\"11 

i 

~ 
(!_;) 
¡ 1 -
1~ 

11(1()( 1-

1 



074 
(From Stcps 032,035, and 056 in this MAP) 
Find your error in thc (ollqwing figure and take thc action 
indicatctl. 

Symptom: 

lncorrect Memory Si re 
Oi5pta)'ed Ouring the POST. 

Display Problems: 

Actlon: 

. . MAP 0200: Memo'Y Star1 

lncorrect Colms.. . •.... , Go to Step 075 in this MP.P 
No High lntensity. . ......... Go to StepQ75 in this MAP 
Missing_ Brol(en. or lnconecl Characters ....• Go to Step 075 In this MAP 
Blank Display (Dark). . ............... Go lo Step 075 ln lhis MAP 
Blank Display (Bright). . ....•... Go to Step 075 In this MAP 
Oistort~d lmagc . . . . . . . . . . . . . . . .... , Go lo Step 075 in this MAP 
Unreadable Display_. . . . . . . . . . . . . . . . . . Go lo Steo 075 in this MAP 
Other Display ProhiC!ms . ·.. Go to Step 075 in this MAP 

Flashmg Cursor Onty .. Go to Step 076 in lhis MAP 

BASIC Screen ApPP.ars . MAP0600: Oiskelle Orive Start 

loads Program !ro'"" Fixed Disk ................ MAP 0600: Oisl<elle Orive Start 

lo.-.ds Program from Rei-note Sla.tion .......... MAP 0600: Diskette Orive St<~rl 

D•skelle Booi·Faiture. MAP0600: Oiskelle Orive Start 

PAR!TV CHECK.... . •. MAP 0200: Memory Star1 

Keyhoard Problcm . 

Cannot Finish Qiagnostic Tests. 

Printer Probl"!ms •.. 

N('twork Problems 

•"iltun~ .J. Failure Symplorm 

oo··- ·~ S1ar1 (,\T) 

MAP 0300: Keyboard Start 

. ... MAP 0020: Power Start 

. Relef to the S~rvic'!' 
Manual lar !he Printer. 

.. Refer lo the Sef\lice 
Manual lar the Nctwork. 

1 • 

!175 
tFrom Stl'ps 073 ond !17·1 in 1his M API 
IS AN ENIIANCEI) CltAI'IIICS ADAI'Tf.H INSL\I.l.Eil~ 
Y(~S Nn 

1 
076 
Rdcr to thc I\1AP for thc failing dispby adaptcr. 

077 
(in to "MAP 2<100: [nh:liH.Td Gr;1phic!-> t\(bptcr.'' 

078 
(From Step 074 in this MAPI 
ISA i\1ATII COPROCESSOit INSTALLED? 
Yc~ No 

1 
079 
Go lo "MAP 0~100: Di~kcl1c Dri\"e St.:trl." 

ORO 
Pnwcr pff thc systcm. 
Rcmovc thc math coproccs~or from 1 he sy<.;tem hnard . 
Powcr on thc systcm. 

()JI) TIIE FAIUNG SYMI'T0~1 IUNAIN? 
\'es No 

1 
11111 
H.cplacc thc math coprn(e~sor. 

ORZ 
Rc!nstallth~. math coproces!'or. th1..·n go lo "MAP OhOO: Diskt:lte 
Dnvc Starl. 

1 
.. ,. 

-
. 

. 



083 
(From Strp 073 in this MAP) 
Go to thc tv1AP imlicatct.l hy thl' {'rror cruJe. For cxamplc, if you 
rcccivc thc error codc 7XX, ~oto "MAP 0700: Math 
Coproccssor. ·• 

Nole: lf you are unohlc to find thc MAP thot 
corrcsponds to your error cotlc. you ha vean lOM device 
with its own scrvice manual or 3 dcvicc not supported by 
IUM diagn<1s1ic tests. 

0000-1 1> Start (A TI 

1 

Jumpcrs ami Swilch Sctlings 

1 

. ---------·-----~-----· ·-··-;-

Place thc hard-tah pagc l:lhdl·cl ".lumpl'r" :nuf Swi1ch St:~tinc,." 
in pl;~ce nf thi., racc. then di~('anllhis pa{!('. 
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JUMPERS ANO SWITCH SETTINGS 

System Setup ................................... 3 
Option Compatibility .... : . .•.................•... S 
BIOS HOM ldcntification .. : . ................ · ...... 5 
Tcrminating Rcsislors ami Switchcs .................. (l 

Diskette Drivc ................................ (, 
Fixcd Disk Orive .............................. 7 

Powcr Supply Volta~c Selector Switch ................ R 
tlsing thc Switch Charts ........................... 9 
Systcm-lloard Display Switch . . . . . . . . . . . . . . . . . . . . . . 1 O 
f..·h:mory Expansion Options . . . . . . . . . . . • . . . . . . . . . . . 11 

Base Mcmory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Expan!'inn Mcmory . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 

Cluster Adaptcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Statiou Addrcss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Re mote lnitial Progr:-.m Lo:1d ................... 14 
Adaptcr Numhcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Enhanccrl Graphics Adaptcr (EGA) ................ 15 
I'C Nctwork Adaptcr ............................ 17 
Scriai/P<m.lllcl .1\daptcr . . . . . . . . . . . . . . . . . . . . . . . . . . . IR 
Binarv Svm:hronous Comnmnicatimls (USC) Adapler ... '19 
Data Í\.c;¡uisition and Control CDAC) Adaptcr ......... 20 

Analog Out pul Ran!!C ......................... 20 
Analo~ Input Ran~c .......................... 2 l 
Adaptcr Numl>cr ............................. 21 
lntcrrupt llcqucst (IRQ) Leve! .................. 22 

Gcn<rall'urpnsc 1ntcrracc llus (Gf'IU) Adaptcr ....... 23 
Adaptcr Numhcr ............................. 23 
1ntcrrurt Rcqucst (IRQ) Lcvel ...............•.. 24 
1ntcrrurt Acknowlcdgc (INT ACK) Lcvel ......... 25 
Direct-Memory Acccss (DMA) Channcl .. · ........ 25 

Profcs~ional Graphics Controllcr ................... 26 
Voicc Conlmunil:ations Adaptcr .................... 27 

1~ 
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Syslcm Sclup 

The Sctup prn~ram is on thc Adv:nlct·d Dia~nn-.;tico.; dio.;kctiL'. Ynu 
nccd to know what options are in.o.,t;dkd in thc sy ... tcm unit \P run_ 
thc Sctup prngr;.ml. 

l. Makc a list of thc option ~1dapll'r ... in'-'t;ilkd in thc systcm. 

2. Determine thc typc or driH:s in'\t:dled. 

Fixt:"d Disk Drivc: An identifica! ion bhel i'\ tlll thc frnnt of 
the drivc. 

Oi ... Ja~lte Driw·: Thc hezcl nf a dnnhJc~.,-idcd f :-tf¡()J..: 1 
diskette drivc has an ash::ri..,k: thc hczcl of a hi¡.;h-c,p:IL'ily 

( 1.2M) diskette drivc i<> not m:n·kcd. 

3. Ensurc that a JI _jumpcrs and switcht.:s :m .. ' sct corrcctly. 

Nutc: H you rccL'iVl' an error codt..•. tr.-uhk·slwnt any 
crn,r indkation~ othcr than.l6\. first. lf thc only crrnr 
codc ynu rcccivc is IC1X. ami ynu cannot C'Prrcct thc Sctur 
program using thc instructinns on thc fnllowin¡.; pap.::. ~(\ 111 

"MAl' 0000: Stan (AT)."" ' 



S~"lem Setup 

l. lnserl !he Advanced Diognostics diskcUc inlo diskeUe 
drivc A. 

2. Power on thc system. 

3. Whcn thc Attvanced Dia~nostics mcnu appcars, selcct 
option 4 ISETUP) and vcrify thalthc options are correctly 
se t. 

The Sctup program will prompl you for the [ollowing 
information: 

Time 

Date 

lliskeHe llriYe'i 

Fixed [)isk Orh·cs 

Memory 

Display 

.f Switches (A T) 

Sct or changc the time. 

Sl·t or change thc d:lte. 

Sdcct thc numbcr and typc (high 
t.:ap:u:ity or Uouhlc sidct.l) in~tallcd. 

Sclcct thc numhcr :mt.l typc of drivcs 
instalkd. 

Sl..."kct t he amount of base and 
cxpansion mcrnory installcd. 

Sct thc primary di!óiplay if two display 
:H.Iaplcrs :1rc insl;:tllcd. Sclcct thc mndc 
( 40 or XO column) if ;.1 color display is 
inst:•llcd. 

1 

1 

• • 

-
Option Compatihility 

Ccrtain option adaptcrs conrltct with cach othcr whcn usctl in the 
samc systcm. Thc following adaptcrs should not be in~tallnl 
togcthcr in thc systcm unil: 

Synchrnnous Data Link Conlrol (SDLC) Adaplcr 

Allcrn:~tc Bin~ry Synchronous Communicatinns ( t\lt 1\SCl 
Adapte<. 

BIOS ROM Idcntification 

To determine thc date of rhc rnos ROf\1 11lHJule. run thc 
following BASIC program. Typc thc pwgr;un cx~ctly ;1s shnwn. 

10 DEF SEG=&HFOOO 
20 FOR X=&HFFFS TO &HFFFF 
30 PRINT CHR$(PEEK(X)); 
~O NEXT 
RUN 

Thc d;Jtc th:.~t is displaycd is the d~tc of vour RIOS RO~f module. 
. - 1 . 

S"' ir che-' ( ,\ T) 5 

-~ 
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Terminating Rcsistors an<l Switchcs 

Diskette Drivc 

A diskette drivt: may ha ve a tcrminating rcsistor or tcrminating ~ 
s~lch. · · ·~ 

.. li 

Tcrminating Rcsistor- A tnminating rcsistor must be instJ.IIed 
in diskette drivc A. Diskette drivc B should not hJvc a 
tcrminatinl-! n·sistor installed. 
TcrminatinJ.! Swih.·h - lf a di ... kcltc drivc is cquippcU with a 
ll'rlllinatin¡.! switch instcad of thc tcrminating rcsjstor, !"Ct al! 
switchcs on diskcllc tlrivc A lo thc On position. Sct all 
switchcs on tliskcttt; drivc n to tllC Off position . 

Note: Thc tcrminating rcsistor may appcar in a diffcrcnt 
local ion on thc drivc. lf so, an ilkntifying bhcl wili be 
;:tttachcd lo thc' tt.:rmin;tting n.·sistor. 

du_•s (AT~ 
¡ 

. ,,_, ·-···<""•. ·,. '·.·. ~ 

Fixcd Disk Orive 

Thc tcrminating rcsi.stor must he inst;dkd un lixcd disk 
drivc e. 

In a systcnl unil with two rixt'd disk dri\·cs. rcmmT thc.· 
termilwting. rcsistor from fixctl disk drin .. · D. 

Note: Thc tcnninating. n .. ~sistnr may arpe:tr in a diffcrcnt 
loc:llion on lhc drivc. lf S(•, :tn idcntifyin~ hhc.·l will he 
altacllcd tn tllc h:rminating rL·<>i<.;~or. 

Terminating 
Resistor 

Back 

'' 

Bottom 
,View 

s~itc~, .. , en. 



K 

.. 

Power Supply Voltagc Selector Switch 

Thc voltag,c selector switch is loc¡J(cd atthc rcar or the system 
unit powcr sup¡Jiy. lt must he sct for thc voltagc prescnt al lhc 
clcctrical out Iet. 

Switch Posltlon Voltage Range 

115 Vac 100 to 125 Vac 

2.10 V<lC 200 lO 240 V<IC 

.. 

S,..ilchcs (A TI 

r 

1 

• • 

Using thc Switch Charts 

Thc following lct!cnd ~pplics to thc ch;-¡rt~ in this ~t.:rlion. 

Symbol Mesnlng 

No! Used by !hi~ Appticaticn 

1 On/Ciosed PosiliQn o! a Swilch 

l 011/0pen Po<;i:ir:>n ola S;•,ilr:;h 

N/A No1 Allowf.!'d O• tl0! Apotir;;¡tJI~ 

Nutc: For ~omc option~. !he C!:<.;tnmcr mu'it 'illpply 
information for corrcct sctting uf jumncrs or swih.:hr<>. 

To sct a rockcr switch. prc"" thc roc'kcr dPwn tn thc dt·,ircd 
position: to sct a slide switch. slidc thc IUL! nf tht: swi!ch lo thc 
dcsirctl position. 

Slide 
Switch 

or 

Rocker 
Switch 

Bailpoint 
Pen 

Switch~<iri ( ,'\ T) 1) 

~ 

1 ¡ 
t 
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Syslcm-Board Display Switch 

lf your prinwry display·ad;tptcr is a: 

Monochroml': Display ;md Printer Adaptcr ~ Sct thc di..;play 
'switch to !he rcar of thc systcm. 

Color display adaptcr- Sct thc dispby switch In thc frqnt <ll 
thc syslcm. 

Monochrome Display 

System Board 

Prirn~ry Display 
Switch 

1 --------
' 

\_------- --- _l 
Front 

10 Swildtcs (AT) 

Color Display 

------··' 
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DIAGNOSTIC MAPs 

-•-. ¡•, 
' 

Place che hard-lah rage lahcled "OIAGNOSTJC MAPs" in 
place of thi~ pagee lhcn discard lhis page. 

• 

1 

--~----~~-~-~··-·· ---·-· 
DIAGNOSTIC MAPs 

MAP 0020: l'owcr Starl .................. . 
MAl' 0020: Powcr (I'C) 
MAl' 0020: Powcr (A Tl 
MAl' O 100: Systcm lloord Starl 
MAl' 11100: Systcmllnard (I'C} .. 
MAl' O 100: SyslL'm ltoard 1 ATl 
MAP 0200: tvl_cmqry Starl ... _ .. . 
MAl' 0200: Mcmnry IPC) .......... . 
MAP 02tlll: Mcmnrv (XTl ..... , .. 
!\1AP 0200: PC Family Exp:m~ion Mcmnry ... . 
MAP 02110: Mcmory IATl ........... , .... . 
f\.tAP OJOO: Kcyhoard Start ............... . 
M!\1' 0300: Kcyboard (I'C,l , .............. . 
MAP 0300: Kcyhoard (AT) .............. . 
!\tAP 0400: Mon(Khrnmc Displ:1y and Printcr 

Adaplcr ................... _ .......... _ 
~IAP 0500: Color/Graphics Monilor Adaptcr 
~IAI' OC.OO: l1iskct1c Drivc· Starl .......... . 
~IAI' nr,oo: Fuii-Hich Diskcllc Drivc : ...... . 
r ... IAP or,oo: Di:.;kcu~ Drivr 'Port;thk rC) 
MAl' or,oo: Diskcuc Drivc !AT} ........... . 
MAP 0700: t ... tath Coprnccs-;nr ............. . 
~-1.-\P O'lOO: Jl;_¡rallel Port Start ..... . 
MAl' WlOO: l'rintcr Adapter .. , · ............ . 
MAl' 0~00: Scrial/l'arallcl Adaptcr- Parallcl 

Port ................................. . 
MAl' 1000: Altcrnalc Scriol/l'arallcl Adaplcr-

Parallcl Port .......................... . 
MAP 1100: Serial Por! Start ............... . 
MAP 1100: Asynchronous Communic;tlions 

Adaptcr . . . . . . . . . . . . . . . . . . . . . ........ . 
MAl' 1100: Scriai/Parallcl Adaplcr- Serial Port 
MAP 1200: Alterna te Scriall'ort Start ...... . 
MAP 1200: Alterna te Asynchronous 

Communic;:1tions Adaptcr . . . . . ..... . 
MAl' 1200: Alterna te Scriai/Paralkl Adaptcr-

Serial Port . . . ... . . . . . . . . . . . . . . . . ..... . 
MAP 1300: Gamc Control Adaplcr 

()iagnn.,lic I\1AI's 

0020-J. 
00:!!1- 1 
(lfQ0-1: 

()1 00-11 
011>0-1 
<1!00-1 
1)200-1 
0200-l; 
f.(~IJI)-1• 

tl~O!l-1 

(1~()0-1 

o ~no- 1 
O~Pil-1· 

O:tfi0-1 

0-100- 1 
0500-1: 
or,on-1¡· 
1)(,0<1-1 

' ()(¡()0-1: 

or,oo-11 
0700-l 
O'lflll-1, 
W!00-1 

1 000- 1 
1 1 00-l 

1 1 !10- 1 
1 1 ()(). ], 
1 200-1 

1200-1. 

1 2011- 1 
1 :tfi0-1 

f--o' 

GJ ~-

Ofl~-1 
,..--.\ 
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MAP 14011: Graphics Printcr .............. . 
M1\P 1 )00: Synchronou~ Data Link Cnntrol 

(SDLC) Communkation~ Adaptcr ....... · .. . 
MAP 1700: Fixcd Disk Drivc Start .......... . 
MAP 17110: Fixcd Disk Drivc (i'C) 

1-101!- i 

1 ';!I(J.I 
1 7 ( )(). 1 
I71U'-I 
17f!!l-l MA P 171111: Fixcd Disk Drivc ( AT) 

MAP 1800: Expansion Unit .... 
M!\P 2000: Binary Synchronons 

. ...... 1mo-1 

Communic;-¡tions (11SC) Adaplcr ~0()0~ 1 

tv1AP 2100: Altcrnatc Binary Synchrnnnu<> 
Cnmmuuiciltions (Ait BSC) t\d:1.ptcr .... '2100.J 

MAP 2200: Cluster 1\tbptcr . . . . . . . . . . . 2.iOfl-l 
f\·fAl' :!~00: Enhanccd Graphics Adaptcr ~.!011-1 
MAP 2900: Color Printcr . . . . . . . . . . . . . :!CJ(UI-1 

MAP 311110: PC Nctwork Adaptcr . . . ...... · )tltltl-1 
tl.tAP J 1 O!l: Altcrnatc PC Nctwork Adaptcr ... 311111-1 
MAP 3.100: Compact Printcr .................. ))00-1 
t\·11\P _'\(¡0(): IBM Gcncr:1l Purpost.: lntnracc Bu_o.; 

!GI'III) Adartcr ........................ Ji·00-1 
Mt\P lXOO: IHM Oata Acquisition ami Control 

Ad;'!>lcr . . . . . . . . . . . . . . . . . . . . . . . . . . 1~00-1 

MJ\P YJilO: lllM Prorcssion:1l Gr;1phics 
Conlrnller ...................... . 

t\·1AI' 7100: Voicc Cummunication~ Atbptn 
Supplt•mt·,!tal MAPS: ' 

.\ '.lfl().J 
11 nn.¡ 
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MAP 0010: Powcr Start 

Symptum Explan:alirm Crmditions ll1at Cuuld Cause This 
Symplnm 

You llilvc t'ntcnxl this . Thc powcr supply is failing. 
~·tAl' ht•cauo.;c you . A tliskcllc drivc is [niling. 
wcrc unahk lO . A rixed disk <hivc is failing. 
complete: tlw POST. . An option ad3pter is f:•iling. 
you h;l\'C h~.":cn . Thc systcm board is failing. 
din:~o:tcd hcrc from . Thc math coprocessor is failing. 
:nwlhcr Tv1AP. or yott . Thc .<;pcakcr is failing. 
suspcct a powcr 
prohlcm. 

001 
Fiml your system lype in the following rigurc and go to thc MAP_ 
imlil'atcd. 

System Type MAP 

f'er5ona! Compuler .. ... MAP 0020: Powcr !PCJ 

Personal Compul~r XT ..... MAP 0020: Power !PCI 

P01l<tble PC. .... MAP 0020: Pow•!r !PC) 

PP.rsonaf Cornpuler .AT . . .. MAP 0020: Power !A T) 

I'O\H:r Slart 002tJ-I 

r 

1 

j 

-1 

1 

l'TI-\ 
\iiJI 

MAP 0020: Pnwcr (PC) 

Symptom Explanafinn Conditiun"' That Cunltl C:m"l' lhi ... 
Symplom 

You h3Vt: cnlcred this . Thc pnwcr "'"PPIY i<> failing. 
MAP hcc¡¡u~c yo u . A di ... kellc dri·;c i<> failing. 
wcn: unah\c to . 1\. fi:xt·t.l di<>k thi\"C is failing. 
compkte thc POST. . An opti('ll :ubpter jo.; failing. 
you ha\"r ht•cn . Thc "Y"lcm bn;ml ¡.., failin~. 
tlircctcd hcn..· from . Thl.· rn;1th corrnces..,or is LlilinJ.!. 
:motl11.~r f\·1AP, or ynu . Thc speaker¡, f:•iling. 
suspccl ;¡ powcr 

prohlcm. 

001 
Powcr off lhc systcm. 
Unplul! thc powcr rortl of thc systcmunit (ami cxpano.;ion unit. 
if attacht:tl) lrom thc clcctrical out Iet. 
Disconnecl thc kcyhoanl ;nHI ;l!ly t:XInnal tlcviccs. cxccpt tht· 
primary <lisplay (;uHI cxpansion unit if att;u.:hctl) from lht• 

systcm unit. ' 
Plug lhc powcr conl of thc systcm unit (~nd cxpansinn unit. if 
attachcd) into thc clcctrical outlcL 
Pnwl·r on lhc systcm. 

No1c: A 301 error may occur if you di<.>connccted thc 
kcyboard. Disrcgard this error. 

lliO TIIE SYMI'TOM REMAIN? 
Ycs Nn 

1 

002 
CAUTION 
l'o"·u nrr lhe syslcm bcfnrc cnnncc1ing any d_t·,·kc. 

Conncct thc externa! Jc,·iccs lo thc systcm unit. onc al ll 

a time. 
(Stcp 002 continucs) )-o~-! 

~?1 
( v¡ 

1 

Pow('r (PC) 00."':0·1 j ,, 

·- . 
•. ¡¡ 
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003 

002 (conlinucd) 
Powcr on lhc svslcm aflcr conncclinA each dcvicc. 

Rcpair or re place lhc de vice that causes thc failure lo 
rl'lurn. 

Powcr off thc syslcm. 
Conncct thc kcyhoard lo thc systcm únil. 
Disconncct thc cxpansion unit cahlc (if attached) from the 
systcm unit. 
Powcr onthc systcm unit; do not power on the expansion u~il. 

Note: An 1 XO 1 error codc mny appear if you 
disconncctcd an cxpansion unil. Disregard the error 
ami continuc with thc POST. 

OID TitE SYMPTOM REMA IN? 
Yes No 

1 
004 
Go lo Stcp .039 in this MAl'. 

005 
Check for a voltage of 2.4 to 5.2 V de between pins 1 and 5 
(ground) at thc systcm board powcr connector (figure 1 ). 

f-'il.,rure 1. · Sy,trm Roard Puw('r Connrrtor 

0020-2, F .... e¡ 

• e 

• 
.--., 

005 (continucd) 
DO YOU IIA VE 2.4 TO 5.2 VOC RETWF.E:N PINS 1 ANO!'? 
\'es No 

1 
006 
Go lo Step 012 in this MAP. 

007 
Check the system board power conncctors forthc correct 
voltages (figure 2). 

Voltage (Vdc) Pina 
Mlnlmum Maxlmum -Leed +Leed 

+ 4.8 + 5.2 5 10 
+ 4.5 + 5.4 9 6 
+11.5 +12.6 7 3 
+10.8 +12.9 4 8 

..-lgUTe 2. Syslem Board Vollages 

Check the diskette drive and fixed disk drive power 
connectors for !he corree! voltages (figure '3 l. 

Voltage {Vdc) Pina 
Mlnlmum Maxlmum -Lead +Lead 

+ 4.8 
+11.5 

+ 5.2 
+12.6 

2 
3 

4 
1 

Locatlng Rlb 

r:nfrw 
F"~gUTe J. Diskette and flxed ()isk Drin Po"er ~ontll'Ctors 

ARE ALL VOL TAGES CORRECT? 
Yes No 

1 
008 
(Step 008 continues) 

Po,.er (PC. .• 0~0- 3 



008 (cor ued) 
. Re place thc power supply. 

009 
Powcr off the system. 
Disconncct the speaker cahle from the system board. 
Check the continuity of the speaker. 

DOES TIIE SPEAKER llAVE CONTINUITY? 
Yes No 

1 
oto 
Re place the speaker. 

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

012 
(Prom Step 006 in this MAP) 
You m ay ha ve a failing diskette drive or rixed disk drive. Peñorm 
the following proccdurc. 

Powcr off the system. 
Rcmove thc power supply conncctor from one of the drives. . J,a· 
Powcr on thc system. ,., 

OID TIIE SYMPTOM REMAIN? 
Ycs No 

1 
013 
Rcplace the failing drive. 

014 
Rcpcal lhis procedurc for any remaining drives. 

DID TIIE SYMPTOM REMA IN? 
Ycs No 

1 
015 
Re place the failing drive. 

(Sicp 016 conlinucs) 

0020-4 'Powcr (PC) 

016 ' 
(From Step 011 in this MAP) 
JS A MA Tll COPROCESSOR INST ALLED IN TIIE SYSTDt 
UNIT? ' 
Ves No 

1 
017 
Go lo Slep 021 in this MAP. 

018 
Power off the syslem. 
Remove 1hc malh coprocessor from lhe syslem hoard. 
Power on the syslcm. 

DID TIIE SYMPTOM REMA IN? 
Ves No 

1 
019 
Replace lhe malh coprocessor and lhe 80HR processor. · 

020 
Reinstall the math coprocessor thcn conlinuc with Stcp 
this MAP. 

021 in 
1 

021 
(From Steps 017 and 020 in lhis MAP) 
An adapter may be failing. Perform lhe following procedurc: 

Power off the syslem. 
'Remove one oplion adapler from lhe system hoard. Do nol 
removc the diskette drive adapler or the primary display 
adapler. 
Power on the system. 
Repcat lhe abovc procedure unlil you rind thc failing adapler. 
or all oplion adapters, except lhc diskette drivc adaptcr and 
the primary display adapter, ha ve bcen removed. 

Note: As adapters are removed, swilches may need lo 
be rcset to match thc systcm configura! ion. 

(Step 021 conlinues) 

Power (PC) 0020-5 



021 (continucd) 
011) TIIE SYMPTOM REMA IN? 
Yes No 

1 
022 
Re place thc last adaptcr removed: 

023 
Powcr off thc syslcm. 
Rcmovc thc diskette drivc adapter from the system board. 
Powcr un thc systcm. · 

Note: Removal of the diskette drive adapter may 
result in a 601 error codc. Disregard the error and 
continuc with thc POST. 

Dlll TIIE SYMPTOM REMAIN? 
Ycs No 

1 
024 

Re place thc diskette drive adapter. 

025 
IS TI! E PRIMARY DJSPLA Y ADAPTER AN ENHANCED 
GltAPUICS ADAPTER? 
Ycs No 

1 
026 
Go lo Stcp 030 in this MAP. 

027. 
- Power off thc system. 
- Rcmovc thc Enhanccd Graphics Adapter from the system 

hoard .. 
Set switchcs. 5 ami 6 of Switch Block 1 on the system board 
for color display opcration. Sct switch 5 to the Off position 
ahd r, lo thc On position. 
Powcr on thc systcm. 

(Stcp 027 continucs) 

0020-6 .p,, 

• • 

027 (continucd) 
DIO YOU RECEIVE ONE LONG AND TWO SHORT RF:F.I'S?. 
Ycs No 

1 
021! 

· Go to Stcp 033 in this MAP. 

029 
Replacc the Enhanccd Graphics Adaptcr. Set the systcm hnanl 
switchcs hack to thcir original scttings. 

030 
(From Stcp 026 in this MAP) 

Powcr off 1 he systcm. 
Remove thc primary display adaptcr from thc systcm board. 

- Powcr on the system. 

DIO YOU RECEIVE ONE LONG AND lWO SIIORT BEF.PS? 
Ves No 

1 

031 
Go to Step 033 in this MAP. · 

032 
Replace the primary display adapter. 

033 
(From Steps 028 and 031 in this MAPl 
- Check for a voltage of 2.4 to 5.2 V de 1-.etween pins 1 and 5 

(ground) at thc system board power connector (Figure 4 on 
pagc 0020-8). 

Po.,er (PCJ 0020-7 



Figure 4. · Syslem Roard Pow<'r Conn('C'fnn 

DO YOU llAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND S? 
Yes No 

1 
034 
Go lo Stcp 036 in this MAP. 

035 
Replace the system.board. 

036 
(From Stcp 0)4 in this MAP) 

Powcr off thc systcrn. 
Disconncct thc powcr supply connectors from the system 
board. 
Ensure all option adapters have been removed from t'-osystem 
board. 
Check for resistance as shown in Figure 5 on page 0020-9. 

0020-!! Power (PC) 

• • 

• • 

Pina Mlnlmum 
-Leed +Lead Reslstance 

5 3 17 Ohms 

6 4 17 Ohms 

7 9 17 Ohms 

8 10 08 Ohms 

8 11 0.8 Ohms 

B 12 08 Ohms 

Ff2urC' 5. Syslrm Board Resio;lance 

ARE ANY RESISTANCE VAI-UES BELOW TBE MINIMliM 
INOICATED? 
Yes No 

1 
037 
Rcplace the power supply. 

038 
Replace the system board. 

039 
(From Step 004 in this MAP) 

Power off the systcm. 
Connect the expansion unit cable. 
Jnsert the Advanced Diagnostics diskette into drivc A. 
Powcr on the systcm. 

' 

Note: An 1801 error may occur. Disregard thc errdr 
and conlinuc with thc POST . 

(Step 039 continues) 

Power (PC) 0020-9 



039 (continucd) Notes: 
Olll TIIE ADVANCF.O lliAGNOSTIC MENU APPEAR? 
Y es No 

1 
040 
Go lo Stcp 043 in this MAP. •• • . 

041 
Run lhc Expansion Oplion tests·. Use lhe (RUN TESTS ONE 
TIME) option. 

DIO YOU RECEIVE AN 1820 ERROR CODE? 

' Ves No 

1 f 
042 1 

Re place lhe extender carel. 

043 
(l'rom Step 040 in lhis MAP) 
An adaplcr may he failing. Perform lhe following: 

Pnwcr off !he syslem. 
l{cmovc onc oplion adaplcr (cxccpl lhe recciver card) from • !he cxpansion board. 
Powcr on !he syslcm. 

- Re peal !he a hove slcps unlil you find lhe failing adapler, or all 
oplion adaplers havc heen removed. 

DID.TIIE SYMPTOM REMAIN? 
Ves No 

1 
044 
Rcplace the last adaptcr reinovcd. 

045 
Powcr off the system. 

- Re place the receiver card. 
l'owcr on !he syslcm. · 

DID TIIE SYMIYrOM REMA IN? CD • \'es No 

1 
1 

....... (Ster 0-16 conlinucs) 
w 
-..} 

1020-1 O 'Pohd"C) J020-12 Power (PC) 



( 47 

·o46r 
You ha ve succcssfully comrlctcd thc Advanccd Diagnostic 
tests. H you susrcct an intcrmittcnt rroblcm, start an error 
log. lf you nccd instructions, rcfcr lo the Rcfcrcncc 
manuaL 

Rcrlace thc cxransion car<l. 

i: 

Power (PC) 0020-11 

! 
1 

MAP 0020: Power (AT) · 1 

Symptom Explanation Conditions That Could Cause This 
Syinptom 

You havc entcrcd this • Thc rowcr supply is failing. 
MAP hccausc you • Thc diskcllc dri'c is failing. 
wcre unahlc to • Thc fixcd disk driw is failing. 
complete the POST, • An option adaptcr is failing. 

1 

you have bccn • The systcm board is failing. 
dirccted hcre .from • Thc math coprocessor is failing. 
another MAl;, or you • The speaker is failing. ! 
suspccl a power 

prohlem. 

001 
ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR 
MESSAGE? 
Ves 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 systcm unit power cord from the clcctrical outlet. · 
Verify the 115/230 Yac selector switch is set for the corrcct 
voltage. ' 
Disconnect all cables and externa! devices. exccpt thc display, 
from the systcm unit. 
Plug the systcm unit power cord into the electrical out le t. 
Power on thc system. 

(Step 004 continues) 

Po,.er (AT) 0020-1 

J 

1 



004 (continucd) 
OJO TitE SYMPTOM RF.MAIN? 
l'es No 

06 

Jos 
CAlJTION 
Power off the system before connecting any device. 

Connccl thc externa! dcvices lo the system unit. one al 
a time: untilthc sym¡llom rcturns. 

Repair or rcplacc thc dcvice causing the failure. 

Power off the systcm. 
Removc thc systcm unil cover. 
Rcseat the power connectors. 
Power on thc system. 
Check for a voltagc of 2.4 to 5.2 V de between pins 1 and 5 
(grouml) al powcr supply connector P8. 

r~ure l. System Board Powrr Supply Cnnnector 

00 VOlJ HAVF. 2.4 TO 5.2 VDC BETWEEN PINS 1 AND 5? 
Ves No 

1 istep 007 continues) 

,-. 
l020-2 Po ') 

• • 

• • 

• • 

007 
Go lo Stcp 013 in this MAP. 

Ls 
Check thc system board power conncctor.; for thc correct 
voltag.cs (s<:c Figure 2). 
Check thc diskette drive ami fixed disk dri\'e power 
conncctors for the correct voltages ( see Figure 3 ). 

Note: lf no fixed disk drives are installed in thc 
systcm. a power supply load rcsistor is requircd for 
normal operation of thc power supply. lt may he 
attachcd lo eithcr conncctor PIO or PI!. 

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 
PB·4 P9·2 

F~J:Ure 2. System Board Voltages 

Voltege (Vdc) Pina 
Mlnlmum Mu:lmum -Leed +Lead 

+ 4.6 
+11.5 

+ 5.2 
+12.6 

2 
3 

4 
1 

Locallng Rlb 

f"tpre l. Oiskene Orin and fix.ed Did Drin Voit~ 

ARE ALL VOLTAGES CORRECT? 
Ves No 

1 
009 
Replace the power supply. 

(Step 010 continues) 

---..... 
Po"t>r(AT 1020-3 



OJO 
- Powcr off tr.ystcm. 

Sct thc meter lo thc Ohms X 1 scalc. 
Oisconncct !he speaker cahlc from the system board .. 
Check thc continuity of thc speaker. 

DOES TIIE SPEAKER llAVE CONTINUITY? 
·ves No 

1 
011 
Rcplace thc speaker. 

012 
Rcconncct the speaker. 

Go to Stcp 013 in this MAP. 

013 . 
(From Stcps 007,012, and 015 in this MAP) 
You may ha ve a failing diskette drivc or fixed disk drive. Perform 
the following: 

Powcr off the system. 
Rcmovc the powcr connector from one of the drives. 
Power on thc systcm. 

DIO THE SYMPTOM REMA IN? 
Yes No 

1 
014 
Re place the failing drivc. 

015 
Rcinstall thc conncctor you removed in Step 013 in this MAP. 
Pcrform thc samc proccdure for any remaining drives. 

DIO TI! E SYMPTOM REMAIN? 
Ycs No 

1 
016 
Re place thc failing drive. 

(Stcp O 17 continucs) 

0020-4 ,Powcr (AT) 

••• 

• 

017 r 1 
(From Step 003 in this MAP) 

· You m ay ha ve a failing adaptcr. Pcrform thc following: 
Powcr o[[ thc system. 
Rcmove onc option adapter from the system board. [)o o;tnt 
re m ove thc Fixed Disk and Diskette Ori,·e Adaptcr or th<' 
primary display adapter. 
Powcr on the system. 
Repcat this proccdure until you find the failing adaptcr or all 
option adaptcrs (exccpt thc Fixed Disk anJ Diskette Ori,·e 
Adapter ami primary display adaptcr) havc bcen removed. 

1 
DIO THE SYMPTOM REMAIN? 
Ycs No 

1 
018 
Re place the last adapter removed. 

019 
You may have a failing math coprocessor. 1 

. : 
ISA MATH COPROCESSOR INSTALLED IN THE SYSTEM? 
Yes No 

1 
020 
Go to Step 023 in this MAP. 

021 
- Power off the system. 
- Remove the math coprocessor from the system board. 

Power on the system. 

DID THE SYMPTOM REMAIN? 
Yes No 

1 
022 
Replace the math coprocessor. lf this does not correc't the 
problcm, replace thc systcm board. 

023 
(From Step 020 in this MAP) 
(Step 023 continucs) 

Powcr (A TI 0020-~ 

l 
l. 

¡ 
i 

.J 



OU (continucd) 
Powcr off thc system. 
Rcmovc thc l"'ixcd Disk ami Diskette Orive Adapter from the 
systcm board. 
Power on the system. 

Rcmoval of thc l"'ixcd Disk ami Diskette Orive Adapter results in 
a 601 error codc, tlisrcgard this error. 

mn THE SVMPTOM REMA IN? 
Ves No 

025 

1 
024 .• 
Rcplace lhc Fixed Disk and Diskette Orive Adapter. lf lhal 
does nol corrcct the prohlem, replace the system board. 

Powcr off thc system. 
Removc lhc primary display adapter from the system board. 
Powcr on 1 he system. 

Rcmoval of thc rrimary disrlay adarter results in one long and 
·lwo short hccrs during the POST. 

OID VOU RF.CF:IVF: ONE LONG AND lWO SHORT BEEPS! 
Ves No 

1 

026 
fio lo Slc[l 02X in lhis MAP. 

027 
Rep1ace the. primary disrlay adapter. U that does not corree! the 
problem rcrlacc the system board. 

028 
(r:rom Step 026 in this MAP) 

Powcr off thc syslcm. 
Wait 1 O scconds. 
Power on lhc systcm. 
Check for a voltagc of 2.4 10 5.2 V de between pins 1 and 5 
(ground) al rowcr supply connector P!l. 

( 

r 
0020-6 P ~T) 

• •• 

•• 

Connectors 

Flgure 4. Sy!!il«'m Roard Power Supply C onnec1or 

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 ANO 5? 
Ves No 

1 
029 
Replace the power supply. lf thal docs not corree! lhc 
problcm, rcplace thc syslem board. 

030 
Rcplace thc systcm board. 
rcrlacc the rowcr supply. 

lf lhat does not corree! lhc problcm 
1 

,.....--, 

Power (A 1 .1020-7. 



IVL\P 11100: SJ•sh:m Board Start 

-
SJ•rnpfjlfll Explanatinn Conditions That Could Cause This 

Symptom 

You h;tve entercó this . Thc systcm hoanl is raillng. 
MAP hccausc you 
wcrc unahle to 
comrlclt: !he POST. 
or yo u rcccivcd a 
1 XX <.:rror rm:ssa~c. 

001 

f'inJ your !'iystcm typc in thc following figure and go to thc MAP 
indicatcd. 

System Type 

Personal Compu1er .. 

Personal Gomputer XT . 

Portable PC. 

Personal Computer AT. 

MAP 

_ f...1Af-> 0100: Syslcm Bo;ud (PC) 

.......... MAP 0100: Syslem Board (PG) 

. ........ MAP 0100. Systcm Ooard !PC! 

MAP 0100: System Board (AD 

S~·.-.tcm n~1:1rd Srart O 100-1 

/ 

.. ·:[. 

MAP O 100: \I'Siem Boa:·d (1'(:) 

,------------------------ --
·Symplom Ex¡JI:matiun Cnndiliono .. Thal Cuuld Cau'(' lhi..: 

You havc cntcrctl this 
MJ\P bccausl· you 
wcn: untlhlc lo 
complete: thc J•OST. 

or you rcccivetl a 
lXX ....-rrllr mos;q;c. 

001 

Powcr off thc sysll'rn. 

Sympi!Hn 

Thl' sys!l. .. '!ll board is failill!! . 

lnscrl th1..· Ad\'anccd Dia~_!nqqiL'S diskctk intn drivc ,\. 
l'ower tJil thc systcm. 

1!111 TIIE POST FINISII WITIIfll'T ,\ 1 XX EllROH 
MESSAGE'! 
Y '~s No 

002 
Rcplacc thc systcm hoard. 

003 
Sclccl O (SYSTE~I CIIF:CKOUT). 
Run thc Systcm Bnard ll'sts. Usl' thc (IU.JN TESTS 
MULTIPLE TIMES) option. 

Dlll YOU RECE! VE A 1 XX ERHOil ,\IESSAGE7 
\'es No 

1 
004 

1 

You h:wc succcs<;fully Cl\lllpktcd lhc Advancnl Di:•!!nn'liL" 
tl'sts. lf ym1 suspcct an imamittcnt prohkm. _o.;tart an aror 
log. Ir you necU instructions. rdcr to thc l~dcrL'nt'c 
111~1HJ;..II .. 

(Stcp 00) continucs) 

S~·,h·m Ooartl (I"'Cl O 11Jfl.J 

_ _j 



.~--· -·----·----- -----·-· .. -.. ~-f.---, .... -.~___,_..,... ,., ... .,._ .. _. 

11115 
J)lf) \'otl UECEIVE A 199 l·:llllOil ~IESSAGE'! 
\'e•.¡ No 

1 
006 
Re place thc syslcm hoard. 

007 
Rdcr lo "~IAP 0000: Slarl (I'C)." :ind vcrify !he installcd 
de vice~. 

OIP'. 

Nnlc: Thc 199 error mcssa!!c iñdicatcs you am;wercd 
"No" to thc (¡ucslion ahout lhc installctl (.h.:viccs list. 

1 

a 
~ 

MAP O 100: Syslcm n·a:mí 1 /\T\ 

Sympi1J111 Expl:ln:tlicm ( 'undit imt'> · fh:t 1 Cnulll C¡IU\1~ lhi'i 

Symplom 

Ynu han: cntercd this . Thc systcm hoMd is railin~ . 

MAP hccansc yo u . Thc h:ttlt:ry is failing. 

wcrc unahk to . Thc kcybn;ml cal .. k is failint~-

..:omplctc thc POST . . Thc kcyboanl is f:1ilin¡! . 

, •¡f ;·•,u 1· • •·r:•·d :, 

j 1 XX L'rrPf' rnc~"agc. 

001 

Pnwt:r off thc systf.:m. 
lnst·rl thc Advanced Dia!!noo..;tics Lli~.;kl·ttt.· into dri\·•: :\. 
\Vail al Jea<>! 1 () SCC(-'Ptb. 
Powt.:r on thc 'iystcm. 

!'ID YO•.· RECEl\T \ 1\\ ERR0Q '1C""' \GE D' ·n!v; "·'~ 
p(l~l"': 
\. -:!"' ,,, 

n•·~ 
(io tn Stcp Ofl.t in t.hi" \1.\P. 

1103 
Go to Stcp OWJ in this Mt\P. 

011~ 

(Frnm S1cp 002 in lhis MAl') 
111() TIIE AI)VANCEIJ DL\GNOSTICS 1\IENU AI'I'L\R ON 
TIIESCREEN? 
Yt~s Nn 

005 
Gu to "MAl' 0000: Start (ATl." 

11116 
(Stcp 011(> corllinucs) 

i 
.1 ... 



t106 (continucd) 
Pr,·" 11 (S\'STEI\1 CIIECKOUT). 
/{un 1/h_· Sys1cm Bo~~rd lt'sts. Use thc (RlJN TI<:..<:;TS 
~lULTli'LE TJi\lES) <>plinn. 

JI JI) YOU KECEJVE A J XX Elli!OK? 
\' c_o; N u 

1 
007 
You ha\'c successfully complrtcd the Adv~nccd Diagnostic 
tests. lf yo u suspcct an intermillcnt prohlcm, start an error 
log. rr ynn nccd instruclions. rcfcr lo thc i{dcrcncc 
lll~lllUal. 

O liS 
Hq1bcc thc syslt.'IH hoard. 

IIU~ 

( From Stcp OOJ in this M A P) 

Fintl your error co~.k in thc followin¡.;. figure ~nd take thc action 
indicaiL'(]. 

Error Cede Aclion 

105 ..... Go In S!f!P 018 in lhis MAP. 

162. 16.1. 164. .. Go 10 MM~ úOOO: Sla1t. 

101. 10!. . . . . Go 10 MAP 0020: Power. 

151. 161. ..... \ . .; to~'••nOIO i1 

1 (\:_>. 103. 104. 1 r)t). 

108. 109. 121. 1 S2. .... Af!place !he System Board. _j 

Fi~UH' 1. I'OST frrur' 

OJO 
(l'rorn Slcp OO'J in lhis MAl') 
Thi~ error nH.·ssagc indicalt'S a ncw ora dcfcclivc batlcry is i~ thc 
S)'.\ll'lll. 

(Sicp OJO cominucs) 

OJ00-2 Sy~fcrn llnard (AT) 

r 

1 

010 (continucd) 
JS A NEW 11,\'JTEI!\' JNST.\I.LEU IN TI 11·: S\'STF.\1'~ 
Ycs Nu 

1 
OJJ 
Go lo Sicp OJS 1n this ~li\1'. 

HJl 
H.un thc Sctup progr:.1rn and c0rrcct any crn)rs. 

Note: 1\ 161 lbttcry Dcfcdi\'1._' or Ncw 11attcry 
lnst:dkd mcssagc ;1ppcar" dufing !he POST ;•ftcr 
hattery instal!;ninn or rcpl;1! __ )~1llt.:HI. 

Ulll J! UNNJNG TIJE SI·:Tl'l' I'I!OGJl,\,\1 Ullli!I::CI' Tllt·: 
I'I!Oili.E~I? 

\'es No 

OJ] 
Gf) lo Stcp 015 in this MAP. 

OJ4 
You havc succcssfully complctcJ !he Atlvanced Diagnn'\lic lcsts. 
lf you su~-pcct ~n intl'rmillcnt prohlcm. starl annrnr In~. lf ,·ou 
nccd instructions, rcfc1 totht..' Rdcrcnn· rnanu;tl. 1 

015 
(From Stcp~: 011 and 013 in lhis r-.·tAP) 

Disconncct thc b;llkry from thc systcm hnard ancl clll'd: thc 
vollt•gc hctwcen píns 1 ;u1J ·1 on thc batlcry cahlc CllnncctiH . 

\V,\S lHE VOLTAGE ,\T LEAST 6.0 VDC? 
Ves Nu 

OJfi 
Rcplacc lhc bollery. 

CAIJTJON 
Fin•, c\:plusion. and SC\'C'rc hnrn hazard c;m he caii."Ctl h~· lhc 
h~tlfcn·. DO NOT rt·fh:~rcc. di~""t·mhlc. h(';tt ahm·c rno~·c 
(212 o·n, soldcr direcllj· lcl rhc ccll, iudnt•ralc, o..- c,r,.,c 
baHcry cell conh.•nh tcl M-";JICL ~ 

..: ..... 
• ·~ 1 

(SlcpOJ7continucs) h7 

S~·..,ft·m IJo:mf ( ¡\ T) fJ 1110-) 
~. 



1117 
l~cpl:lcc ·¡!Jc systcm hmmJ. 

018 
(from Stcp 009 in this M/\1') 

Powcr off thc systcm. 
Disconnect tht.• kcyboard cable frorn the system unit. 
Powcr on thc systcm. 

DID YOU RECEIVE A lOS ERROR MESSAGE? 
Ves No 

1 
019 
Go lo Stcp 021 in this MI\ P. 

020 
lkplacc the systcm ho;-~rd. 

021 
( from Stcp O 1? in.lhis M/\ P) 

Powcr off thc systcm. 
Disconncct thc kcyho;1rd cahlc from thc kcyhoard. 
Refcr lo figure 2 on pagc 0100-5. and check thc kcyboard 
Cahlc for continuity. 

Note: Check thc continuity or wircs 1, 2, 4, and 5 
· (wirc·J is not uscd). 

Sy'-tcm Roanl (AT) 

1 

•• 

í 
) -

OOES TIIE 1\E\'IIOAIW CA liLE HAVf. CONTINUITY? 
Ycs Nu 

022 
He place thc kcybnard cable. 

023 
Rcplacc thc kcyho;-~rd a~scmhly. 

S~·'ilt'm Hn:trd (;\T) 01 



• 

• 

• 

MAP 0200: Mcmory Slart 

Sympfom Explana(ifm C'ondilinns Thal Could Cause This 
Symptom 

You h~vc entcrcd thi~ . A mcmory module is failing. 
MAP bccau~c you . A mcmory.cxpansion adaptcr is 
wcrc una hit: to failing. 
complctt.• 1 he POST. . Thc syslcm hoard is failing. 
lhc mcmory sizc . Thc Sctup program options are 
displaycd was not corrcctly ~ct. 
incnrrcct. thcrc w~s ::t 

mcmory parity check, 

you rcccivcd an error 
nlCSSólgC indic:Jtinf! :1 

mcmory failurc. nr 
you h;l\'l' hccn 
dircctcd hcn· f r.om 
~nothcr MAP. 

001 
Fiud your sysh·m and systern ho~ud typc in thc following figure 
~11d !!O tothc ~.11\1' indi;.::tiL'tl. 

System Type Svste.n uonrd M.P 

P~rsonal Cornpull'!r . - .. Hil64Kl3 .. . MA.P 0200: Mernory P(': 

Personal Cornputer ·,. . 64/256KU , . Mi\ J-.' 0200: Me.nnry PC 

P01tahte PG .. . ..... 6dJ256KB ......... : MAP 0200: Memory XT 

Personal Computer XT ....... 6d/256K8 . . MAP 0200: Memory XT 

Personal Comuuter Al... . All. . MAP 0200: Memory AT 

Note: 16/64KB and 64/256Kf\ system boards are m:uked alongthe 
teft f!d(je of lhP. system bo:ud. 

1\l.,mory Start 0200-1 

r 

• 

• 

MAP 0200: Mcmory (I'C) 

001 
\Vhcn a mcmnry rJilurc is dctectcd during thc POST. ;1 201 crrni 
mrssagc preceded by a rour-charactcr error ende (XXXX 201) 
mav he dispk1ycd. This error mcssa¡;c la~as ahout 1 sccnntl hdorl' 
hci;1g rcplaccd hy a Parily Check mL·s .... :tgc. ' 
\V;ttch thc display carcfully ami makc ;1 note nf tlw fnur-charactcr 
error codc. 

Powcr off thc systcm. 
lu,crt thc t\dv<~nccd Diagnostic.'l diskrlle.into drivc t\. 
Powcr on thc·sy."itcm. 

1)11) A 201 EHROR OCCI.IR DUHING Tlll·: POST? 
Yes No 

002 
Go to Stcp 004 in this Mt\P. 

1)0] 

GotoStcp 011 inthisMAP . 

1)0~ 

<From S!cp 002 in lhis ~1,\P) 
IS Tillé All\" ANCED IIL\GNOSTICS MENU DISPLA \TD? 
Vl's No 

1 
005 
Go In "MAP 0020: Powcr Slar!." 

006 
Sclccl O (S\'STEM CIIECKOUT) . 

OOES THE AMOUNT OF MEMOR\' DISI'LA YEO ON TIIE 
INSTALLEO llEVICES MENIJ MATCII TIIE AI\IOIJNT OF 
INSTALLED MEMORY? 

N u 

007 
(Stcp 007 conlinucs) 

.,,""'"r"\" t''rJ ""'''n-1 

""""" 



····r-----·-· 
(1(17 (l'Oilli!llfl'll) 

(;o ~oSt...:p OIS inthi .... f\t.\P. 

( !IR 
(Frorn Stcp 020 in this MAP) 

Prcss Y (IS TIIE LIST CORRECT). 
l'rc.<S O (I!UN TESTS ONE TIME). 
l'rcss 2 (XXX Kll MEi\1011\'). 

DIO YOIJ RECEIVE AN F.RROR MESSAGE DUIHNG 
lliAGNOSTIC TESTS? 
\'es Nu 

010 

rlo9 
Vou havc succcssfully comrlctcd thc. Adv~nccd Diagnostic 
tests. H you suspcct ;m inte-nnittcnt problcm, start an error 

log. lf yo u nccd Jnstnrctinns, rcfcr Lo the Rdcrcncc 
manual. 

Note thc four-charactcr error codc as shown in Figure 1. You 
will nccd it for latt:r-stcps. 

TESTING- XXXKB MEMORY 
THIS TEST TAKES UP TO TWO MINUTES 
PUASE STAND OY 

X:XX:XX 
ERROR-
XXXKD MEMORY 2XX S 
FAIUNG ADORESS- !'\PACE/MODULE XXXX -

PRESS ENTER TO CONTINUE 
7 ' .... . _...,.._ 
"' 

Contintlc with Stcp 011 in this MAl'. 

/ 

llt 1 
CFrnrn Stcps OUJ :tnd 1110 in 1hi·: ~-i \y-~ 

ISA 16/6~1\B S\"STEM 110.\IH> L(_<;;TAI.I.I:n? 
Yl's Nu 

1 
012 
e;,, lo Stcp 021 in this MAP. 

!113 
IS TIIE FIRST CIIARA(TER OF TIIE ERIWR CODI-: O? 
\' ('!<; NH 

1 
014 
(i(\ to ''f-.·IAP 0200: PC Familv Expansinn Mcnwrv. ,:· . . 

OIS 
Fimlthc f~iling bank ami module in Figure 2. 

Note!': 

1 
f 

l. Thc failing h;mk is idcntiricd by thc first two ch;lfactcrs of ~-
thc error cotJe. li 

2. Thc L1iling module is identificO by thc Jast two charactl·rs 
of thc error cotlc. 

¡;~--~~.~-- ··J 

00 1'- . . . 1 

04 1 ¡·e ·.: .,. 
¡··· ... 

08 1 ~· 
j.L 

ociE .. .. ... . ... 
l-~ .• 1!.!._'!!_~ ?!.'"· ~D ~OliO.! 

(Last two characters of error code) 
Top Vlew ol System Board . 

Fi~:urr- 2. Sr .. lem Roard 

(Step O 15 continucs) 



' " ' 

/ 

r 

015 (conlinucd) 
DI() YOU FINO TIIE FAIUNG MODULE? 
\'es No 

017 

1 
016 
Re place the ninc modules in the failing han k. lf thi.o.: dnc<.; 
not corrcct the prohlcm. rcplacc thc systcm hoard. 

Rcplacc thc failing module. thcn go to Stcp 001 ((1 vcrify !'yqcm 
opcration. 

OJR 
CFrom Stcp 007 in lhis MAP) 

Check th~,.' mcmory switchcs on thc systcm hoard amJ any 
insta\h:tl llll.'lllllry cxpansion options. 

ARE 'niE SWITCH SElTINGS COHHECT? 
Ycs Nn 

020 

019 
Corrcct thc switch scttings, th~.·n _gn to Stcp 001 lo vcrify 
systcm operation. 

Prcss N thcn Entcr. 
Follow thc instructions nn thc scrccn to corree! thc mcmory 
sizc, thcn ~o lo Stcp OOX in this MAP tn \"crify systcm 
opera tion. 

021 
(From Stcp 012 in lhis MAP) 
IS TIIE FIRST CIIAUALTEU OF TIIE ERROR COOE 11. l. 2. 
011 J? 
Yes No 

1 

022 
Go lo "MAP 0200: PC Family Expansion Memory." 

023 
(Sicp 023 conlinucs) 

0200-4 Memory (I'CI 



r 
023 (contillued) 

Find 1he f:tiling t}:111l: ¡Jnd llP1dulc in Figurt~ 3. 

Notes: 

l. Thc failing han k is idcntiricd by thc rirst character of the 
error ende. 

2. Thc failint! module is idcntiried by thc last two charactcrs 
of llu: error codc. 

o ~;;l!J Ullll 
~11 ! ! ¡ ! 1 lllllllllll 

; 1 ! 1 r 111[11-1 1"1 [l 
l :: : 1 111 : Ll ¡ 1 1 

[ ! 1 ! 1 ! ¡ 1111111 i! l 3 

_____ '?O-~~-~?~~~~-~-~~~~ 

(Last two characters of error code) 
Top Vlew of System Board 

nm YOU FINn TIIE FAIUNG 1\IOOULE? 
\'es Nn 

025 

1 
024 
Repbcc thc ninc modules in thc railing h:mk. Ir this docs 
nnt corrcct thc prohlcm, re place thc systcm board. 

Rcplacc thc failing mnduk, thcn go to Stcp 001 to verify systcm 
opcration. 

l\lcmnry (PC) 020tl-5 

/ 

A 
V 

MAP 0200: Mcmory íXTt 

001 
Powcr off thc system. 
lnscrt thc AdvancL"d Dbgnostics diskette into dri\'C A. 
Powcr on thc sysu:m. 

nm A 201 ERROR OCCUR DIJRING TIIE I'OST7 
\'('S No 

L 
1 
002 
Go to Stcp 004 in this MAP. 

Go.to Stcp 017 in this MAP. 

00~ 

(From Stcp 002 in this MAP) 
IJJI) TIIE AOVANCED DIAO.NOSTICS MENU APPEA!l7 
Ye."> No 

1 
005 
Go to Stcp 025 in this MAP. 

006 
- Sclcct O (SYSTEM CIIECKOUT)_ 

DOES TIIE AMOUNT OF MEMORY J)ISI'I.A YEn ON TIIE 
INSTALI.ED J)EVICES LIST MATCII TIIE MIOUNT OF 
MEMOIIY INSTALLED? 
Yes Nu 

1 
007 
Go lo Stcp 022 in this MAP. 

008 
(From Stcp 024 in this MAP) 

A IS TIIE INSTALLED llEVICES LIST COilllECT7 
'fliP \'es No 

1 

1 . 
(Stcp 009 continucs) -

Mt~mnry (XT) O~ 



UfO 

·- ·····-·-------

009 
Preso;; N ;¡mi follow thc in.structions on thc scrccn. thcn go 
to Stcp 010 in this MAl'. 

(l'rom Stcp OO'l in this MAP) 
l'rcss Y (IS THI·: UST COI!RECT). 
l'rcss O (llUN TESTS ONE TIME). 
l'rcss 2 (XXX Kll MEMORY). 

()JD YOU RECEIVE AN ERROR MESSAGE DURING · 
DIAGNOSTIC TESTS? 
\'es Nt• 

012 

1 
011 
You llave succcssfully C<lmplctcd the Advanced Diagnostic 
IL·sts. lf you su-.pcct t~n intcrmiucnt prohlem, start an error 
log. lf you ncctl instructions. rcfcr lo thc Rcfcrcncc 
rn;.mual. 

llOES TitE ERROR MESS.\GE llAVE A 201 ERROR COilE 
lliSI'I.A YEil? 
\'es No 

1 

013 
Go to St<'P 025 in this MAP. 

014 
Note thc scvcn-ch:lrolctn error cotlc (XX XXX XX) as shown 
in Figure 1 on pagc 0200-3. 

0200-2 l\1cmnr)' (XT) 

r 

1 

-------~----- ---------------- --

TESTING- XXXKB MEMORY 
THIS HST TAKI:S IJP 10 1WO MINUTES 
PLEASE STAND DY 

HUX 
ERROR- XXXKB MEMORY 101 S 
FAILING AOORESS- SPACE/MOOUtE XXXXX XX -

PFIESS ENTER TO CONTINUE ' '. 

IS TIIE FIRST CIIAI!,\CTFR OF TIIE SE\'FN-CIL\RACTFI!. 
· EI!ROR CODEO, 1, 2, OR J? 

Ves No 

015 
Go to "MAP 0200: PC F;-~mily Expan~ion f\.1emnry." 

016 
Go to Stcp O 1 ~ in this MAP. 

017 
(From Stcp 003 in this MAl') 
201 is preceded hy a scvcn-char;Jclcr error ende 
(XXX XX XX 2Cll ). 

IS TJIE FIRST CHARACTER OF TIIE SE\'EN-CIIAI!ACTER 
ERROR CODEO, 1, 2, OR 3? 
\'es No 

1 

018 
Go to "MAP 0200: PC Family Exp;:msinn Memory." 

019 
(From Stcp 016 in thi.< MAl') 

Find thc failing b<mk antl module in Fi!!.urc 2 on 
pogc 0200-4. ....... 

(JI o¡ 
! 

~lcnwry (XT) (J~fl().JI /, 



• 

1 

______ (' ____ _ _ ______ ,__ ________ ("""\ _____ - r\ 

Notes: 

l. Thc foilin~ hank is idcn:ificd by lhc rirsl characlcr of lhc 
error l:odc. 

2. lllc r~tiling module is idcnlificd by thc last two charactcrs 
or thc error ende. 

-
First Character 
or the 

¡BB80G8BBG Error Code 

Q: BankO 
1 = fl:¡plt 1 
2:B<tnk2 

it:IB8GGB0BG 3=Banlt3 .. 
'O 
¡¡:¡ 

LntTwo r 

jr.:JWJG~IBBRG Character!l of " -' 
tl'le Error Code 

()()- p 
01 =o !r:m f.HII~I8 0 O G 02 = 1 
o~= 2 
Ofl "'"J 
10 = 4 

Front 

;'0 = 5 
4(} "' f> Top View of System Goar-:! 
80 = l 

Olll YOt' FINO TIIE FAIJ.ING MEMORY MODULE? 
Y~!ii No 

021 

1 
020 
Rcplocc lhc ninc modules in lhc foiling bank. lf lhis docs 
nol cnrrcctlhc prohlcm. rcplacc thc systcm board. 

Rcploce lhc failing modulc,lhcn go lo Slcp 001 in lhis MAP lo 
\'eriry system o(X'ration. 

02(l' Mcmi>ry (XT) 

J 

.tb 
"Ji! 

• 

022 
(From Stcp 007 in lhis h!AP) 

Check the mcmnry switch sctling'i on thc sy!'lcm board and 
any installcd mcmnry t:xpansion options. 

ARE TIIE SWITCII SE'ITINGS COHRECT? 
\'4.•s Nn 

1 
023 
Corrcct thc switch sctting<>. thcn go toS ter 001 tn n:rify 
systcm operation. · 

1124 
Prc~s N thcn Enlcr. 
Follow thc instructions 1111 tlll' scrccn lo (.'Orrcrt thl' mcm••ry 
size. lhen go lo Step OOX in this Mi\ P. 

015 
( From Stcps 00~ anJ () 1 J io thi:; ~! :'\ P) 
ISA PARITY CIIELK ~H:SS,\GE lllSPLA \'ED? 
Ves No 

016 
Go to "MAP 0020: Powcr Start." 

027 
ISA FIVE-CIIARACTER ERROR CODE DISPLAYEO IJNDER 
THE I'ARITY CHECK I\1ESSAGP 
Ves No 

1 
028 
Go lo "MAP 0020: Power StarL" 

029 
IS TIIE FIRST CIIARACTER OF TIIE ERROR COOE O, l. 2. 
OR3. 
Ves No 

1 
030 
Go lo "MAP 0200: PC Fomily Expansion Memorv ... 

(Slcp 031 conlinucs) 



·' 
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o 

031 
Find thc failing l~:~nk in thc following figure. 

Nutc: Thc failing hank is itkntirietl hy thc first 
charal'lLT of thc error code. 

- Rcplacc thl' ninc mcmory modules in the failing bank, thcn go 
to Stcp 001 tn veril' y systcm npcr:tlion. 

First Chari\cter 
of the 
EnorCode 

O= 8af1"' O 
1 = ll<Jilk 1 
2=8ank2 
3 = llank 3 

í 

jBBD0G8GB0 
~ j B B O G.G 8 0 B -0 
~ j f] WJ G 8 8 G B 0 
L Hl B o GF~n~ G B G 

Top View of System Board 
1 

~ 
~ 

i 
TEST POINT REFERENCE PACE 

for 

TYPE 1 DISKETTE ORIVES 

(Dri,·cs with a serial numher prclix A. B. or no prcfi· 

1 

1 
1--' 
::.:1 
((;.· 



Prdiminary Specd Cht:cl< 

l. Rcmove the diskett~ Jri\·c. 

2 .. Plug thc powl!r cunne..:ttlr into the diskene drive 
logi~.: hoarJ. Li!<H'~ thc signal cable disconnccted. 

J. In:)crt a ~aatch Jiskl!lll! inw thl! ·di:.keue drivc. 

4. Cünncct a jumpcr bl!twecn TP-1 O and TP-13 of th.e 
Jiskcuc drh·c: lu:;i.: boarJ. · 

5. Po\\'Cr on thc system. 

6. Observe:· the strobc marks on the drive pullt!y under 
Jluorc:sccnt Jigluing. 

Note:: Tht: ouh!f iing is tOr 60 hcnz and thc 
iun..:r ring i:. túr 50 ho!nL 

IIth~.!' spccd is correct. thc ~ppropriatc ring oJfslrobe 
nurks will :J¡>p~ar lü stand still. 

Preliminary S11.:cd Adjustmcnt 

Adju.:.t thc \'ariablc rcsi::itor on thc servo board umil the 
u.pprop:ia1c ring of snob..: marks appcars to stand slill. 

• 

Final Spced Adju:;tmcnt 

1. Powcr oO'the systcm. 

., lnsert the Advanced Diagnosric into thc diskcllc 
Jrivc. 

3. Power on thc system. 

-l. Run thc Diskette Orive and Adapter tests. Us~ th~ 
(IIUN TESTS MUI.Tli'LE TI~IES) option. 

5. Whcn the ()iskt!llC Diagnostic mcnu appcars. se icLl 

option 4, (SI' EEU TEST). 

6. Adjust the variable rcsistor on thc servo ho<1rJ until 
th~ spced f~11ls within th!! rangc displaycd. 

1 

Variable Resistor Servo Board 



Ttsl l'oinl Hrft·rt.'lll'(• Char( 

r,~:;t localion Specifications 
Poi ni 

,, J~·20 lncreases from O V de lo 5.0 Vdc while 
. insf:ning a di:;kelle in the ll•ive. 

B U6 Pin 5 Dec.r~ases from 5O Vdr: lo O V de while 
ins~ning a disl<et!f: in tloe drive. 

e J3·16 !+) 1.5 Vdc mir~imum ncross 
these two 

o J3·15t-l test points. 

ICE PAGE 
E J3·24 O Vdc befare !he LEO lighls. 

F U6 Pin 1 As !he LEO initial!y tights. the voltaQP. 
increases by O 2 V de 

G· .13·3 3 Vdc lo 12 Vdc w•th !he LEO on. 

H J3·14 Decreases lrom 5O Vdc toO V de white 
inserting a disl<ell':' into th·"! drive 

)RIVES 

prcfix D) 
Requested Voltagc Reading Minlmum Maximum 

llppro~imatety O Vdc 0.0 Vd e O.B Vdc 
Appro~imately O 2 Vdc 0.15 Vdc 0.25 Vdc 
Appro.im:~tely 0.5 Vdc 0.5 Vdc 1.~V~~ 
Ap[lro~imatelv 5O Vdc 2.0 Vdc 5 vrtc 
Appro~imal••ly 12 Vdc 11.2 VrJ.-: 12.6 Vele 

Variable Re~istor 
~ (Speed Adjustment) 

01 10
1 

J-4 

ti'" 
(Jl 

.;l.. 

1 
Uilfiii-~7.'!X 

"1 



r 

l. ltcmnvc tlic- disl:C"IIc dri\'c. 

2. Plug thc powcr connc,:tor into thc diskette drivc 
logic ht1arJ. Lea ve thc !lignal cable tlisconncctcd. 

3. lnscrt a scratch diskette in~o th<; diskette drivc. 

4. Conncct ajumpcr bctwccn TP-10 and TP-13 ofthc 
diskette drivc logic board. 

5. Powcr on thc system. 

6. Observe thc strobc marks on the drivc pullcy undcr 
fluorcsccnt lighting. 

Nc1!c: Thc outcr ring is f0r flO hertz and thc 
inncr ring is ror 50 hcrtz. 

lf thc spccd is corrcct. lhc appropriatc ring of strobc 
marks will appc.ar lo stand still. 

Preliminary Spced Adjustment 

Adj\1st thc variable rcsistor on thc servo board until thc 
appropriatc ring of strobc marks appcars to stand still. 

Variable Aesistor Servo Board 

/ 

G . " 

~ v 

TEST POINT REFERENCE PAGE 

for 

TYPE 3 DISKETTE DRIVES 

(Orives with a serial numhcr prcfix [) 



Test Point Rcfercncc Chart Test l,uinl l.ocatiuns 

Test loc:atlon Speclficatlons 
Point 

e A 
H B 

A J6·2 5_0 Vdc wilh the disk€'1te removed and F 
the lalch closcd. 

3d 

B U10.4 Do the lollowing: 

l. lnsert a. diskette into drive A. JLJru 
8 7 6 5 

2. Power olf the system lar 
5 seconds. 

-JCE PAGE 
3. Power on !he system. 

.. With the disketle inserted and !he 
lalch ctosed. a fluctuation ol 
appro~im<!tely 0.1 V de will occur 
alter !he b(!ep al !he end olthe 
POST anr1 witl continue loras !l)nq 
as !he spindle rotah.Js JRIVES 

prefix E) 

e P7-1 f+l 1.5 Vdc minimum across 
these two 

D P7·21-J test points 

E N/A Go to Step 038 

1 '-___,1¡ r---. 

D 
.----.1 

F TP-1 As !he LEO initially lights.the volto.ge '----'1' 
d"!creas'!s by O 2 V de. 

) 

G P'J-3 3 V de lo 12 V de with !he LEO on. 

H P4·2 Oecreas"!s lrom 5.0 Vdc lo O Vdc while 
tnserting a diskelle into the drive. 

D 
Requested Voltage Reading Minlmum Ma11.lmum 

1\ppro,im<•lcly O Vdc o. o Vdc 0.8 V de 
Annro•imalely 0.2 Vdc 0.15Vdc O 25 Vdc 
Aopro•imately 0.5 Vdc 0.5 Vdc 1.0 Vdc 
1\ppro,oo:ima!P.:Iy 5.0 Vdc 2.0 Vdc 5.5 Vdc 
/lpnro..-imatety 12 V de 11.2 Vdc 12.6 Vdc 

l 
' 01 

~~ 
nMo- zq 1'!

1
1 

~ 



Final Spced Check 

1 liben thc: Adv<ln~.-·cJ Diagnosiic diskene into 
dri\·1! A. 

3. Pow~r on thl! systl!m. 

4. Run thc Disketlc Orive and Adapter test using the 
tl<l.:\ TESTS 1\IULTII'l.[ TIMES) option. 

5. \Vhl!n the Dis.kctt\! Diag.nostic menu appears. ~clcct 
optiun -1, ¡SI'EEil TfST). 

ó. Thc: Spt!\:tl should fall within the range displayed. 

Th.:: Typ~ 3 diskeu~ drive monitors its own spec:d and 
úHHpcnsah!S accorJingly. Thcrc: are no spc:c:d 
"Jjustmcms on the drive. 1f thc: speed is not correct. an 
... ·lc~..·rri~al 0r m~chanic~i probh.:m exists. R~·tum tu th¡,; 
1\l:\P h> iSl)lato.! Lhl! failure. 

1 



Prcliminary Spccd Check 

l. Rcmo"vc·thc diskette drivc. 

2. Plug thc powcr conncctor into thc diskette drivc 
lngic board. Lea ve thc signa! cahlc disconncctcd. 

J. lnsert a scr:1td1 diskette into thc diskette drivc. 

4. Cnnncct a jurnpcr bctwccn pin 16 of thc diskette 
drivc signa! cnnnectür :tnd g.round (use the framc as 
ground). 

5. Powcr on thc systcm. 

6. Observe thc strohc marks on thc drivc pullcy undcr 
nuorcsccnt lighting. 

Notl': Thc outcr ring is for fíO hcrt7. and thc 
inncr. ring is for. 50 llcr11.. 

7. lf thc spccd is Corree t. thc Jlppropriatc ring of strobe 
m:uks will appcar to. stand still. 

Thc Typc J diskette drivc monitors its own spced and 
compcnsatcs accordingly, Thcrc are no spccd 
aJjuslmcnts on thc drivc. If thc spccd is not correct. an 
clcctrit:al or mcchanical pn....,blcm exists. Return to the 
MAP to isola:c thc failurc. 

1 

·-------~··-~"'""""'-'"'~--.. - ,-: e~--'• •~· , ............. --.. ......... -

MAP 0900: Parallel Pmt Sl:lrt 

Sympfnm Explanafiun 

You ha ve ente red this 
MAP hccausc you 
recr:ived a CJXX error 
cc.dr:, or you ha ve 
hct..'n dírcctcd·hcre 

from another MAP. 

001 

Conditions llmt Conhl Cauo;c Thi' 
Sym(Jtom 

The Printcr J\d~ptcr is f:1iling. 
Thc S~:riai/Paral!cl Adarter j_o;;; 

f~1iling. 

The printcr Glhle is failin;::. 

Find your systcm typc in thc following figure anú rcfcr tn thc 
MAP indicatcd. 

System Type MAP 
f-: 

Pt.>rsonal Gomputer. . ... MAP 0900: Printer Adapter 

Personal Gompuler XT.. . .. MAP 0900: Pfinter Ad0ptur 

Portable PC . . . .... MAP 0900: Printer Adapl'lr 

Personal Computer AT... . . MAP 0'300: Seriai,'Paranel Adapto:-r · 
Parallel Por! 

Primary l.,arallel J•ort St:trt 09()0 4 1 

r ~ 

1 ¡ 

l 
r 



J 

001 (continuctl) 
IJID YOlJ RECEIVE AN ERROH MESSAGE'! 
Ycs N(J 

1 
002 
You ha ve succcssfull)' complctcd thc Advanccd Diag.no~tic 
h':t:ls. lf yo u suspccl an intcrmiltcnl prohkm, st;1rt an error 
Jog. lf you need instructions,: rcfer to Lhc Rcfcn:nCc 
manual. 

0!13 
Rcpl::tcc thc Prímary Scri:JI/P:H"allci Adaplcr. 

., 

0900-2 l'rimary l'arallcl rorl 

~ --' 



• 

--.- ---·----·--···-----------·--¡---·---------..... 

MAP 0900: Printcr Adapter 

Symplom Explanation Conditions ll1al Could Cause This 
Symplom 

You ha ve cntcred this The printcr adapter is failing. 
MAP bccausc you 
rcccivcd a 9XX error 
codc, or you havc 
bccn dircctcd hcrc 
from anothcr MAP. 

001 
Powcr off thc systcm. 
Di:;coomcct th~ rrinter t::•hlc from thc adaptcr. 
lnscrl thc Advanccd Diagnostics diskette inlo drive A. 
Powcr on the syslcm. 
Run thc Prinler Adapter tests. Use the (RUN TESTS ONE 
TI M") option. 
Fnllow thc instructions on the screcn. Do not power off the 
systcm during this test. 

Nolc: Use wrap plug (lB M Part R529228) when 
instructcd to install thc wrap plug. 

DIO YOU RECEIVE AN ERROR MESSAGE? 
Yes No 

003 

1 
002 
. You have succcssfully completcd the Advanced Diagnostic 
tests. lf you suspcct an intennittent problem. start an error 
log. lf you need instructions, refer lo the Reference 
manual. 

Replace the printer adaptcr. 

Printcr Adaplcr O<J00-1 

• 

MAP 0900: Seriai/Parallcl Adapter - Parallel 
Port 

Symplom Explanalion 

You havc cntered this 
MAP bccausc you 
rcccivcd a 9XX error 
codc, you suspect a 
Scriai/Parallcl 
Adapter- Parallcl 
Port problcm, or you 
havc bccn dircctcd 
hcre from nnothcr 
MAP. 

Conditions Thal Could Cau'< This 
Symplom 

Tl~c adapter as~igncd ;1s thc 
"Primary Parallcl Port" is 
failing. 

Ensure the following conditions exist: 

l. An adaptcr is set for "Primary Para\lcl Port" operation. 

' 2. lf a sccond atlaptcr with a parallcl port is installcd. 
"A1tcrnate_ Parallcl Port" opemtion. 

it is ~ct for 
1 

001 
Powcr off thc system. 
Disconncct the printer cable if it is attachcd to thc parallcl 
pori sct for primary opcration. 
lnsert thc Advanced Diagnostics diskette into drivc A . 
Run lhc Scrial/l'arallcl - Parallcl Port tests. Use thc (RUN 
TESTS ONE TIME) option. 
Follow thc instructiuns on thc scrcen. Do not powcr orf the 
system during this lest. 

Note: Use wrap plug (IHM Part 852922R) whcn 
instructed lo install the wrap plug . 

(Step 001 continues) 

l'rimary Parallcl Port 09()0-l 

.. _) 
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DISCOS DUROS 

.. ...,~ ......................... - ...................... _'"'"1 
Cabezas 
Cilindros 

Formateo Físico: Definición de: Sectores 
Pis las 
Cluslers 

D 
'
. . .. d {Boot ., - . e macaon e 

Formateo Log1co. las zonas de: F.AT. 
· DIR 

· D~s 

~ 

~ 
rol 

!i1 
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METODOS DE REGISTRO 

• MFM (modulación de frecuencia modifir;c:..;:la) 

• RLL (longitud de corrida limitada 2,7) 

• ARLL (longitud de corrida avanzada limitada) 

• ZBR (registro de bits por zona) 



--,3 

METODOS DE REGISTRO 

" 
Velocidad de 
transferencia 

Tipo Sectores por pista Mbits/seg 

MFM 17 5 

RLL 26 7.5 

ARLL 34 10 
ZBR vo.ría 7.5-15 

.J 



._..,_. .......... 

Factores de rendimiento de la unidad de disco 

• Tiempo de búsqueda 

• Capacidad de cilindro 

• Tiempo de conmutación de cabezas 

• Tiempo de espera 

• Velocidad de transferencia de datos 

11 



Factores de rendimiento de la unidad de disco 

• Tiempo de búsquada 

• Capacidad de cilindro 

• Tiempo de conmutación de cabezas 

• Tiempo de espera 

• Velocidad de transferencia de datos 

11 

S 
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EIA/TIA-568 W!ring Standard 

In 1985 lhe Eleclronlc Industries Assoclallon undertook the 
task of developlng a standard for commerclal and Industrial 
building wlring. Approved and publlshed July 9, 199 I. the 
EIA/TIA ·568 "Commerclal Building Telecommunlcallons 
Wlring Standard" defines a generic wlring syslem whlch wlll 
support a multiproduct. multivendor envtronment and 
whlch will have useful llfe In excess of ten years. 

The EIA/TIA standard ls based on a star lopology In whlch 
each workstation ts connected to a telecommuntcatlons 
dosel sltuated within 90 meters of the work arca. 
Backbone whing between communlcatlons closets and the 
maln cross-connect ls also organized In a slar topology. 
However. direct connectlons between closets are allowed lo 
accommodate bus and rtng configuratlons. Dlstances 
between closets and the maln cross-connect are dependent 
on backbone cable types and appllcallons. 

Each workslallon ls lo be provlded wllh a mlnlmum of two 
communlcatlons outlets (whlch may be on the same 
faceplate). One outletls supported by a four-palr. 100 ohm 
unshlelded twlsted-palr (UTP) cable. The other may be 
supported by (a) an addlllonal four·palr UTP cable, (b) a 
two-palr. 150 ohm shlelded lwisled-patr (Sll') cable or (e) a 
50 ohm coaxial cable. Where the need ls anllclpaled, a 
fiber opllc cable may be lnstalled In addltlon lo lhe two 
outlels described above. 

Four cable lypes are recognlzed for backbone wlring: 

(1) 100 ohm UTP mulllpalr cable 
(2) 1 50 ohm Sl1' cable 
(3) 50 ohm coaxial cable 
(4) 62.5/125 mlcron fiber optlc cable 

Other cable types whlch have been and can be used for · 
premises wirtng (su eh as 100 ohm STP. 75 ohm coax am.J 
slnglemode fiber) have been lncluded In an appendix but 
are not a parl of the standard. 

.· . r ·~ .. ·.:-
' Twisted-Pair Cables · "" . ~ .. 

• .:.. • -t ,"!" .:7··· .. :'.:;'::.·'".'_ ~· · .... · 
·--· -----

The lnslalled base of twlsled-pair wirtng and lhe vartous 
grades of lwlsted-palr cables on the market toda y cover a 
broad range of performance charactertstlcs. In an el!ortto 
gulde the user In lhe proper cable selecllon, AMP and 
others have attempted lo classlfy the cable types lnlo Ievels 
based on cable constructlon, performance, or typlcal 
applicallon. However, lhe lntroducUon of new cable grades 
and tl1e expanslon of lhe!r applicatlons ha ve obsoleted the 
original level classlficallons. 

The EIA/TIA TR-41.8.1 Subcommlttee has defined 
performance speclficallons for two new unshlelded, 100 
ohm lwisted-palr cables In additlon lo the 100 ohm twlsted-
palr cable speclfied In EIA/TIA-568. These specillcatlons 
are being published In an EIA/TIA Techn!cal Systems 
Bullelln. NEMA has adopted these same speclficaUons In a 
new Performance Standard for Premlses 
Telecommunlcatlons Cables. UL has adopled the same 
cable speclficallons In a Twisted·Palr Test and Follow-Up 
Service Program. 

Beca use each of these agencies has lnltlally used diiTerent 
nomenclature for lhe lhree grades of 100 ohm cables. 
lncludlng lhe use of new numbering syslems lhat could 
cause confuslon wllh prevlous cable leve! classlficatlons, 
AMP has reverted lo a descriptlve cable nomenclature for 
lhe AMP Premlses DlstrtbuUon Cables. In the followlng 
charl we have !ncluded a cross-reference lo the olher 
nomenclalures and lhe typlcal appllcatlons of lhese cables. 

Twisted-Palr Cable Classlficatloos 
AMP REFERENCES APPLICATIONS 

POTS 
ElA(I1A Category 1 ANALOO VOICE 

DIGITAL VOICE 

ISDN IDat<l) 1.44Mbpa 
TI: 1.544 Mbps 

EIA/TIA Category 2 DIGITAL VOICE 
IBM 3270 
mM SYSTI:M/3X, 
AS/400 
lOllASE-T 

lOO Ohm 
ElAfllA Calegory 3• 4 Mbpa Token Ring 

t.m' 
NEMA 100-24-SID IBM 3270. 3X. AS/400 
UL l..evc-1 111 ISDN 

VOICE 

lOO Ohm 
ElA(IlA Category 4 

IOOASE·T 
Low Loss NEMA 100-24-U.. 16 MI.Jps Token Ring 

UL Leve! IV 

lOO Ohm ElA{IlA Calegory 5 lOOASE-T 
Extended NEMA 100-24·XF 16 Mbps Token Rlng 
Frcquency UL l.evel V 1 oo Mbps o m•• 

150 Olun ElA/11A 150 Ohm STP 
IG Mbps Token Ring 

STP NEMA 150-22-LL IOOMbps DDI 
FULL MOTI ON VI DEO 

-n.e same as 100 Ohm lJTP Horizontal Cable In ElA/TIA-568 
.. Proposed 
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IEEE 802.3/Ethernet · 
'-x.~ 

Ethernet ls a local area network configuratton developed In 
the mld-1970's by Xerox and lnlel and populartzed by 
Digital Equlpmenl Corporatton. The more recent 
lmplementallons of Ethernet are aclually based on the IEEE 
standard 802.3. Much llke the early Ethernet standard, 
802.3 uttltzes a LAN access method based on CSMA/CD 
(canier sense mulllple access wtth colltston detectlon). 
There are severa! posslble categortes or LAN topologtes 
lncluded In lhe 802.3 speclficatton lncludtng 1 OBASE5 
(Thlcknel), IOBASE2 (Thlnnel). IBASE5(Starlan), 
IOBASE-T (Twlsted-palr). IOBASE-F (fiber oplics) 
and 1 OBROAD36 (broadband). 

Thlck Ethernet or Thlcknet ls based on a thlck 50 ohm 
coaxial cable segment (bus) whlch has a 500 meter 
maxlmum length. The IEEE destgnallon for thls network 
(1 OBASE5) slands for 1 O megablts per second (Mbps), . 
baseband slgnallng wtth a 500 meter bus. The cable used 
In thls appllcatlon ls speclfically deslgned for Ethernet and 
ls deslgnaled by "Ethernet" or "IEEE 802.3". lt has no RC 
deslgnatlon but ls similar to RC-213. PVC cables have a 
dlstlncttve yellow Jacket and plenum cables are colored 
orange. Each end of the cable must be termlnated wtth 
50 ohm N termlnators. 

l11ln Ethernet or 111innells a second method of Ethernet 
hnplcmrnlallon. 11tc IEEE speclficatlon for thts type of 
implementatlon ls IOBASE2: 10 Mbps. baseband. 185 meter 

·bus lrngth. l11e cable used for Thlnnet ls RC-58. a .2 lnch 
dlamrter. 50 ohm. flexible coaxial cable. Thln Ethernet 
rablr srl!mrnt~ nmst also be trnninated at rarh e-nd wtth 
50 ohm 'uNC tenuinators. 

Anothrr lmplrmrntallon of aniEEE 802.3 nrtwork on 
coaxial cable is specified In the 1 OBROAD36 standard. Thls 
type of network utlllzes broadband data lransmlsston. 
Broadband LANs use a 75 ohm coaxial cable and are very 
similar to CA1V systems. lnformatton ls carrted over the 
cabllng system In the same way as televlslon channels are 
carrted over a cable televlslon system. A IOBROAD36 
network uses 12 MHz or two channels in each transmll and 
receive directlon. COnnecUons to workstatlons uslng 
broadband Ethernet uttllze F connectors and somettmes 
75 ohm N connectors. 

Figure 1 shows a standard Thlcknet configuratton. 
Workstattons are attached to the Thlcknet cable by way of a 
transcelver. olso known as .3Jl MAl,) JMedh¡m Attachment 
Unll). Transcelvers are placed onto the cab:e at lnt•"·als of 
2.5 meters whlch are lndlcated by black bands marked on 
the cable Jacket. The maxlmum number of comwcttons toa . 
single 500 meter Thlcknet segment ls 100. Multtple cable 
segments may be comblned lo form larger networks through 
dcvlccs known as repealers. IOBASE5 networks may use :1 

maxlmum .of four repeaters to extend the total backbone 
length to 2500 meters. The maxlmum number of devlces In 
an 802.3 network ls 1024. 

FIBER 
REPEATERS 

Figure 1 
ThK:knet (100ASE5) 

The physlcal connectton of the transcelver lo the cable Is 
made by a plerclng (vamplre) tap or a tap adapter wlth N 
connector Interfaces. The transcelver ls the devlce whlch 
llstens to the cable to see lf there ls any traffic on the 
network, detects colllslons and handles data 
communlcattons between the cable and the workstatlon. 
The workstatton ls attached to the transcelver by way of an 
AUI (Attachment Unlllnterface) cable. The cable ls a 
9-conductor copper cable wtth 15-posltlon submlntature D 
(DB 15) connectors on elther end. The maxlmum length for 
an AUl cable ls 50 meters. Each workstatton must have a 
network Interface card lnstalled In 11 whlch wtll provlde the 
DB 15 connector to attach to the AUl cable. 

Figure 2 shows a Thlnnet {IOBASE2) appllcatton. Network 
devlces attach to the bus segment through transcelvers 
(MAUs) much llke In Thlcknet systems. l11e transcelvers . 
are spaced al lntervals of .5 meters wtth a maxlmum of 30 
per cable segmenl. The connector Interface for transcelvers, 
spllces and termlnators ls the BNC connector. The 
transcelver tap ls equlpped wtth elther a BNC tee or BNC 
vertical adapter. When uslng the vertical adapter a tee 

THtCK ( 10BASE5) BACKBONE 

Figure 2 
Thmet (10BASE2) 

TRANSCEIVER 
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must be pla~ In the cable segment. The out leg of the lee 
ts then connected to the vertical BNC of the transcelver tap 
adapter. 

Technology has allowed transcetvers to be made small 
enough to flt on the network Interface card lnslde the 
workstallon. 111erdorc, tum;L lnlcrrac.·c canls uow provldc 
hoth nn Alll por! n111l a !IN\. porl. 11w llNC pnrl ls 
conn..,led lo the Interna! transcetver allowtng lhe RG-58 
backbone to be connected dtrectly to !he. workstatlon wtth a 
BNC lee connector. ellmlnatlng the externa! transcelver and 
AUI cable. Multtple segments of IOBASE5 and IOBASE2 
may be connected together In a single network ustng 
repeaters. Agatn. the four-repeater rule and the maxtmum 
of flve cable segments apply. 

The AMP Thlnnet Tap System (also shown In Figure 2) 
allows workstattons lo be connected to a Thlnnet cable 
segment wlthout the need for BNC plugs and tee adapters. 
The system conslsts of a tap assembly whtch Is placed on 
lhe RG-58 backbone cable and a drop cable whtch ls used 
to connect the workstatton to the tap. The drop cable 
conslsts of a dual coaxial rahle housed wtthtn a single 
Jacket whlch allows the network segment to loop out to the 
workstatton wlth the appearance of a single cable. When 
lhe drop cable ls dtsconnected from the tap the backbone ls 
restored to a feedthrough Une. By ustng the Thlnnet Tap 
System. lt ls vtrtually lmposstble to cause the network lo fati 
~a use of an untermlnated cable segment. Also. the 
cabllng system ls more aesthettcally pleastng, as well as 
easter to tnstall. 

IOBASE2 devtces may also transmlt over shtelded and 
unshtelded twtsted-palr cables ustng a patr of passlve 
IOBASE2 baluns as shown In Figure 3. The baluns would 
typtcally be used to replace the coax link between a 
multlport repeater and a workstatlon wtth twtsted-palr 
cable. l OBASE2 baluns are avatlable for both shlelded and 
unshlelded cables and are destgned In both dlscrete and 
AMP Communlcatlons Outlet lnsert verslons. A balun ls 
attached to a repeater port elther dtrectly or through a 

1J 108ASE2 BALUN ¿ INSERTS 

BNCTEE -too 
CONNECTOR ¡• 

~ii 
SOOHM 1 

TERMINA TOA . Figure 3 
10BASE2 Baluns 

350FT. 
UNSHIELDED 

lWISTED PAlA 

o 11 
10BASE2 ~I~ BALUN 

rii 

coaxial patch cable. The BNC jack of the NIC (network 
Interface card) ls connected In the same way. The repeater 
lo workstatton twlsted-patr link may be up lo 350 feetln 
length. 

The most l"'llable use of 1 OBASE2 ba1uns ls to dedica te each 
repeater portio one devtce. However, tf destred, addltlonal 

devtces (up lo slx total) may be datsy-chalned on each port 
ustng BNC lee connectors or Thtnnet Taps and coaxial 
cable.· IOBASE2 baluns may·only be·used·wtth IOBASE2-
compllant equlpment. 

The IEEE 802.3 IOBASE-T speclflratlon for Ethernet on 
twl~lcd-palr eahlt~ uses adlvc lmust·clvcrs and 
c·otU'C'Illrnlors dc·:;l~twcl s¡~·c·llkally lin· 10 Mllp1i 
lransmlsslon on both shlelded and unshlelded cables. 
These devtces are already provtded wlth modular or other 
twlsted-palr Interfaces and requlre no addltlonal externa! 
adapters to connect lo a twlsted-palr cabllng system. Each 
concentralor (repeater) port supports one workstatlon (see 
Figure 4). Unshlelded systems typlcally requlre two palrs 

Figure 4 

IEEE 802.3 108ASU 

for transmlsslon and uttl!ze plns 1, 2, 3 and 6 of a 4-palr 
(RJ45) modular jack for Interface to the cabllng system. 
Severa! AMP Communlcatlons Outlet lnserts are avallable 
whlch provtde thls pln conflguratlon In both AT&T and EIA 
wlrtng patterns. 

NETCONNECT Open W1rlng SyiÍtems Solutlona 
(pg. 38 thru 53) 

Coaxial Appllcatloris 
Transcetvers (pg. 209 thru 210) 
Repeaters (pg. 210 thru 211) 
Nade Emulator (pg. 208) 
Taps (pg. 208) 
Transcelver Cables Assembles (pg. 210) 
Coaxial Connectors (pg. 213 thru 217) 
Submlnlature D (AMPLIMITE) Connectors 
(pg. 172 thru 174) 

Unshlelded Twlsted-Palr 
Modular lnserts (pg. 109 thru 116) 
10BASE2 Balun lnserts (pg. 109) 
10BASE2 Dlscrete Baluns (pg. 146) 
Wallplates (pg. 141 thru 142) 
Modular Telephone Keystone Jacks 
(pg. 125. 140) 
Patch Panels (pg. 124 thru 139) 

Shlelded Twlsted-Palr 
Four-Posltlon Data Connector lnsert 
(pg. 189) 
IOBASE2 Balun lnsert 'lpg. 119) 
IOBASE2 Dlscrete Balun (pg. 146) 
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. IEEE 802.5/Token Ring 

The IEEE 802.5 standard defines a token passlng rtng 
prolocol for communlcatlon between data processlng devlces 
such as personal computers (I'Cs), malnframes. prlnters. 
ele. A token rlng conslsts of a set of statlons serlally 
connected (l. e. In a rtng) by a transmlsslon medlum (see 
Figure 1). lnfonnaUon ls transferred sequentlally. bit by bit, 
from one acUve statJon to the next. When a station has 
lnfonnaUon to transmlt lt "grabs" a free token (control 
signa!) and then sends lts lnfonnatlon to the next statlon on 
the rlng. Alter the lnfonnatlon transfer. the sendlng devtce 
generales a new token whlch provtdes other statlons the 
opportunlty to galn access to the rlng. Each statlon In tun1 
recelves and repeats the lnfonnatlon transferred around the 
rtng. The addressed destlnaUon staUon(s) copy the 
lnforrnatlon as lt passes. Flnally, when the tnforrnauon 
retums to the transmltUng statlon, that statlon eiTectlvely 
removes lt from the rtng. 

Figure 1 
Token Aing 

Although thls token passing l..AN funcUons as a logtcal rtng. 
the physlcal cable plant ls typlcally wlred In a star fashlon 
(see Figure 2). Each staUon on the rtng ls connected to a 
central hub called a MulUstaUon Access Unlt or MAU. Each 
MAU typlcally provtdes access for elght statlons plus Rlng In 
and Rlng Out ports for connecUon to addiUonal MAUs on 
the rtng. Thls star topology ls afien easler to lnstall and 
provtdes better fault tolerance !han other wtrtng methods. 

Figure 2 
Token Ring 

Wlrtng products for token rlng appllcaUons can be dlvlded 
lnto three majar categortes: (1) the transmlsslon medlum 
(cable), (2) the workstatlon outlet and attachment cables 
and (3) wlrtng closet dlstrtbuUon panels and patch cables. 
TransmissiOD Media 
In !he orl¡(lnalloken rln¡( lmplrmrnlallon, rad1 !lrvic'r "" 
thc rlug was t:onncclct.llu a dtslrlhullun panel usluJ.! . 
shiclt.Jcú, 1 GO uh111 Lwlslctl·palr caUlc us lile transmlssluu 
medlum. Through the use of passlve flltertng devtces 
unshlelded. 100 ohm twlsted-palr cable ls now afien used In 
4 and 16 megablt per second (Mbps) rtngs. 

Below ls a llst of IBM-recognizcd token rtng cables and thelr 
ETL Testlng Laboratortes type numbers: 
Type 1 - Two indlvtdually shlelded twlsted-palrs of 22 AWG 
salid copper conductors wlth an overall bralded shleld. 
Avallable In PVC, plenum and outdoor styles. 
Type 2 - Two twlsted palrs of 22 AWG salid conductors 
enclosed In a bralded shleld plus four unshlelded twlsted 
palrs of 22 AWG salid conductors in an overall cable jacket. 
U sed for data plus volee. 
Type 3 - Four unshlelded twlsted palrs of 22 or 24 AWG 
salid conductors. 
Type 5 - Two 100/140 mlcron opUcal flbers. 
Type 6 - Two twlsted palrs of 26 AWG stranded conductors 
enclosed In a bralded shleld. U sed for devtce attachment 
and patch cables. 
Type 8 - Two lndlvtdually shlelded flat parallel palrs of 
26 AWG salid conductors. For undercarpet appUcaUons. 
Type 9 - Two twlsted palrs of 26 AWG soUd or slranded 
conductors enclosed In a bralded shleld. For plenum use. 
AMP /Montrose Slamese and Trlamese Dlstrlbutlon 
Cables 
One of the common prob1ems assoclated wlth standard 
Type 2 (volee and data) cable ls wlre management in the 
wlrtng closet. In many closets, volee and data cross
connects may be located in separate areas. Since both 
volee and data palrs are contalned in the same overall cable 
jacket In Type 2 cable. these palrs must be separated for 
tennlnaUon to thelr respective patch panels. Management 
of loase volee palrs (four per cable) can be troublesome to 
say the least. AMP has solved thls problem wlth the 
introducuon of AMP Premlses DlstrtbuUon Cables. 
These cables provtde peñormance charactertsUcs equal to 
or better than standard ETL cable types whlle oiTertng 
severa! advantages in ease of use. Volee and data palrs are 
enclosed In separate jackets bonded In a "double-barrel 
shotgun" deslgn. Thls destgn allows for stmultaneous 
installaUon of volee and data media plus easy separatlon of 
volee and data palrs In the wtrtng closet whlle malntalnlng 
jacket lntegrtty for cable management. Cable styles are aJso 
avallable whlch incorporate duplex and quad opUcal flbers. 
See pg. 154. 155 for ordertng lnfonnaUon. 
Unden:arpet Cable 
For undercarpet appllcaUons AMP manufactures an ETL 
approved Type 8 undercarpet shlelded data cable. Thls 
cable may be applled dlrecUy to any smooth, flat floor and 
covered wlth carpet U les. AppllcaUons for Type 8 cable 
lnclude floor-mounted workstaUon outlets (see pg. 197) as 
well as feeder cables for modular fumlture. 
A token rtng cabltng system may be comprised of vartous 
comblnaUons of any or all of these cable types. Drtve 
dlstances are dependen! on both the cable types used and 
the speed of the network. Please consult manufacturers' 
recommendatlons concernlng maxlmum allowable dlstances 
for your cable types and appUcaUon. 
Workatatlon Outleta 
The workstatlon ouUet serves to attach a token rtng statlon 
(outfltted wlth a token rlng PC board assembly) to the 
transmlsslon medlum. WorkstaUon outlets may be placed 
In a varlety of locaUons includlng flxed walls, modular 
fumlture panels, undercarpet floor pedestals, access Ooor 
modules. poke-throughs and power poles. 
The token rln~ boarrllyplrally pmvtrlNI a !l-po.•lllon 
sllbllllltlalurc U n:t .. 'Cplaclc h1lcrfacc. 'll1c co1un..-clor 
lulcrfacc <lcflut-d uy 11!:1!:1!: 1102.5 fur thc wurk•lallon outlct ls 
the AMP Four-PosiUon Data Connector. The PC ls attached 
to the workstaUon outlet by a PC adapter cable assembly. 
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The Four-Posttlon Data Connector ls a self-shorttng, four 
contact, herrnaphrodttlc destgn.whtch allows two tdentlcal 
connectors to be mated when ortented 180 degrees with 
respect to each other. AMP offers many styles of the Four· 
Postilan Data Connector for the vartous outlet locattons 
ltsted above. 
Althuugh a workstatloll oullct may I'Oilslsl of only a Dala 
C<llllll'<'lor (rl'krn·d !11 "·' Ty¡.- 1 11111!1'1), "'"·'' 1111lll'l., wlll 
also tnclude a 6-posttlon IRJ 11) or an 8-posttton IRJ45) 
modular Jack for a telephone. A workstatton outlet whtch 
contatns connectors for both volee and data termtnals ts 
referred to as a Type 2 outlet. 
In unshtelded appltcatlons, the data Interface at the 
workstatton outlet ts typtcally also a modular telephone 
Jack. The AMP Media filler requtred lo adapt stgnals for 
transmtsston on unshtelded cable typlcally provtdes the 9· 
posltton submtntature D Interface for the workstatton and a 
6-posttton IRJ JI, 2-patr) or 8 posttton (RJ45, 2-patr) 
modular plug for connectton to the statton outlet. 
Wlrlng Closet 
Shtelded cables from the workstatton outlets are usually 
connected In a wtrtng dosel lo dtstrtbutton panels. The 
dtstrtbutton panel ts a 19" rack mountable panel whtch 
contatns a number ltyptcally 64) of Four·Posttton Data 
Connectors terrntnated to the horizontal dtstrtbutton cables. 
Stattons appeartng In a dtstrtbutton panel are then cross· 
connected to MAUs with Data Connector patch cables. 
In unshtelded appltcattons MAUs may be provtded with a 
modular Interface by uttltztng four-Posttton Data Connector 
lo modular Jack adapters. Cross-connectton to hortzontal 
dtstrtbutton cables (transmtsston medtum) may then be 
effected through a broad range of modular /dlscrete wtre 19" 
patch panels, 
figure 3 shows a shtelded tmplementatton of a token rtng 
IAN. Thts conflguratton can support both 4 Mbps and 16 
Mbps verstons. IBM publtcatton GA27-3677-2: Token Rtng 
lntroductton and Planntng Gutde should be consulted for 
maxtmum allowable cable lengths, number of nades and 
other specttlcs. 

PCSWITH 
TOKENAING 

ADAPTEA 
CAROS 

DATA 
CONNECTOR 

Figure 3 
Shielded Token Ring 

DATA 
CONNECTOR 

PATCH 
CABLES 

Figure 4 shows a token rtng ustng unshtelded cable. The 
phystcal cabltng scheme ts the same as the shJeld~-
appltcatton except that a modular jack Interface ts used 
tnstead of the Four-Posttton Data Connector. The AMP 
Media Filler used al the workstatton fllters the signa! to keep 
radlated energy wlthln FCC ltmlts. Data Connector to 
lllodular _1:11'1{ ad;lplt'I'S lst·t• p¡!,. 1 r,:¿¡ are~ llsc·d al llw MAl' lu 
ndapllh ll;1la ('onnt·¡·lor lutnfan·li11· 11sc· wllh 111n11111ar 
patch caulcs. 
Appltcattons tnvolvtng 16 Mbps on unshtelded cables utlltze 
the same cabltng scheme outlined In Figure 4. Both acttve 
and passtve devtces are avatlable lo adapt the 16 Mbps 
stgnal to unshlelded cable. Manufacturers' recommendatlons 
shoutd be consulted for maximum number of nades. cable 
dlstances and cable performance requtrements. For new 
lnstallattons, enhanced performance (U:lw U:lss, see pg. !54, 
!55) UTI>cables should be consldered for reltable network 
operatton. 

PCSWlTH 
TOKENRING 

ADAPTE A 
CAROS Figure 4 

Unshielded Token Ring 

UNSHIELDED 
PATCH 
CABLE 

NETCONNECT Open Wlrtng Systems Solutlons 
lpg. 54 thru 65) 

Shtelded Twisted-Palr 
Four·Posltton Data Connector (pg. 160 thru 163) 
Universal Data Connector System (pg. 127 thru 131) 
four-Posttton Data Connector lnsert (pg. 111) 
Cable Assembltes (pg. 163) 
Undercarpet Cabllng System (pg. 192 thru 199) 

Unshielded Twisted·Pair 
Modular lnserts (pg. 109 thru 1161 
ModularWallplates tpg. 141 thru 142) 
Patch Paneis tpg. 124 thru 139) 
Undercarpet Cabllng System tpg. 192 thru 199) 
Modular Plugs and Jacks (pg. 125, 140) 
Media filler 1 pg. 145) 
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. ·""mM 3270 · 

IBM's Syslems Nelwork Archlleclure (SNA), whlch lncludes 
bolh !he 3270 and Syslem/3X envlronmenls, ls lhe most 
prevalen! large malnframe network. In lts baste 
conflguratlon. non-lntelllgent video display unlts are 
altached to elther a terminal controller or dlrectly to the 
malnframe computer. Data files and processlng capablllty 
reside on the malnframe. The communlcatlon path is 
between lhe malnframe and each terminal, as contrasted to 
lhe PC-lo-PC palh of a local area network. 

Tradlllonally, lemllnals have been attached to SNA systems 
wllh 93 ohm (RC62) coaxial cable. Whlle lhls approach ls 
rapldly betng replaced wlth lwlsled-palr solutlons, lhe AMP 
NETCONNECI' Open Wlrtng Syslems stlll allow for coaxial 
cable as shown In Figure 1, 

93 OHM (RG62) 
COAXCABLE 

BNC 
FEEOTHRU 

Figure 1 

18M 3270 on RG62 Coaxial Cable 

TO CONTROLLER 

I[JM 3270. or Calegory A. devlces utlllze a BNC Interface to 
connecl lo !he cabllng syslem. Terminal controllers (3274, 
31 74) will acccpl up lo 32 Calegory A devlces, whlch may 
be eilher terminals or multiplexers (3299, 3199). The 
controller ls usually connecled to the malnframe vla a 
tclcphone linc wllh a modem hookup. An optlonal cross
conncet 111<1y he lnstalled between the lerminals and the 
cootrollcr ulllizin!( UNCjack-lo-jack palch panels (see P/N 

"222167-1 on pg. 135). ' 

Wllh lhe advent of balun (balanced/unbalanced) 
transformer technólogy, original coax appltcations are 
rapldly being phased out In favor of twtsted-palr cabltng 
systems. A palr ofbaluns allows terminal/controller 
communlcations to be transmltted over less expenslve, 
twlsted-palr cable. Twlsted-palr cable may be elther 
standard t•le?hone cable (unshle1ded, 105 ohm) or one of 
several styles of 150 ohm ETL Approved shle1ded cables: 
-¡ype l. -¡ype 9, AMP Prem1ses D1strlbution Cables, etc. 

The lmpedance oflhe cabling system (105 or 150 ohms) 
w1ll determine lhe type ofbalun whlch must be used. AMP 
provldes integral balun inserts for both cable lmpedances 
as shown in Figure 2. 

105 or 150 OHM 
TWISTED-PAIR 
CABLE 

~~ 

¡¡f 
TO CONTROLLER 

Figure 2 

lBM 3270 on Twisted·Pair Cable with Integral BahJn lnserts 
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Outboard dlscrete baluns and balun patch panels may also 
be used In both shlelded and unshlelded cabllng systems. 
Unshl•lded systems typlcally use 6· or 8-posltlon (RJ 11 or 
RJ45) modular jack Interfaces at the workstatlon outlet 
and cross-connect (see Figure 3). AMP prov1des a varlety of 
baluns and balun panels for 105 ohm unshlelded cable to 
allow the user a hlgh degree of fiexlblllty In configurtng a 
cabllng system. 

6- OR 6-POSITION 
MODULAR JACK 

Figure 3 

IBM 3270 on Unshielded Twisted-Pair Cable with Discreta Baluns 

The Four·Posltlon Data Connector ls the prlmary data 
Interface used for shlelded 150 ohm cable. Single and dual 
cableless baluns (see pg. 146, 148) plug lnto the data 
connector at the workstatlon outlet and patch panel and 
pr011de BNC jacks for coaxial attachment cables to the 
terminal and controller (see Figure 4). All AMP Four
Posltlon Data Connector products meet all requlrements of 
the IEEC: 802.5 speclficatlon and are compatible wtth all 
connectors of similar deslgn. 

ISO OHM 
SHIELDED 
TWISTED-PAIR 
CABLE----( 

DATA 
CONNECTOR 
555631-1 

Figure 4 

TO CONTROLLER 

IBM 3270 on Shielded Twisted·Pair Cable with Discreta Batuns 

NETCONNECT Open Wlring Systema SoluUona 
(pg. 66 thru 77) 

Coaxial Appllcatlons 
BNC jack-to-jack lnsert 555642-1 (see pg. 120) 

Unshlelded Twtsted-Palr 
Single BNC balun lnsert 555632-1 (pg. 109) 
Dual BNC balun lnsert (pg. 109) 
BNC balun and modular jack lnserts 555637-1, 

555638-1 (pg. 111) 
Dlscrete baluns (pg. 145 thru 149) 

Shlelded Twtsted-Palr 
Single BNC balun lnsert 555633-1 (pg. 163) 
Dual BNC balun lnsert 555634-1 (pg. 163) 
Four-Posltlon Data Connector lnsert 555631-1 

(pg.119) 
Single cableless baluns 555013-1 (pg. 149) 
Dual cableless baluns 555014·1 (pg. 149) 
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~~mM System/3X, AS/40 

Along wilh 3270 systems, IBM's SNA envtronment also 
lncludes the mldrange computer Systems/34. 36, 38 and 
the AS/400. These systems also use "dumb" termlnals 
attached to a controller or CPU whlch houses all of the 
system's processlng capabiUUes. 

In the system's original formal, termlnals and perlpheral 
devtces are attached to CPU channels vta 100 ohm twtnaxlal 
cable. Groups of up to seven devtces are dalsy-chatned to 
each port of the CPU as shown ln Figure l. The last devtce 
ln the chato ls termlnated wtth a (usually Integral) 100 ohm 
twtnaxlal termlnator. 

TERMINAL2 TERMINAL 1 OJ 
HOSTCPU 

TERMINAL 7 

Figure 1 
18M Systerri.JX on Twinaxial Cable 

Thls dalsy-chaln topology ls not feaslble tn a twtsted-palr 
lmplementatlon of System/3X or AS/400 networks dueto 
the comblned lnsertlon loss tnherent In a series of baluns. 
lnstead, each devtce must be "home-runned" wtth twtsted
palr cable to a centrallocatlon or wtrtng closet tn a star 
conllguratlon (see Figure 2). The type of star hub requlred 
to complete the network varles accordtng to the cable type 
chosen (shlelded or unshle1ded) and whether the appllcatlon 
ls System/3X or AS/400. 

UNSHIELOEO 
TWISTED
PAIR 

• 

6· OR 6-POSITION 
MODULAR JACK ST AR·WIRE 

PANEL 

Figure 2 
IBM SystenVJX on Unshielded Twisted-Pair Cable 

TOHOST 
CPU 

For System/3X appllcatlons on unshlelded cable each 
devtce ts provtded wtth a '!Wtn-Ax balun. Swttchlng '!Wtn-Ax 
balun lnserts are avatlable for the AMP Communlcatlons 
Outlet as well as dlscrete baluns whlch may be used ln 
conjunctlon wtth modular jack tnserts. · Each devtce must 
be termtnated as lf tt were the last devtce on a twtnaxlal 
datsy-chatn. 

In the wtrlng closet, a star-wtre patch panel or AMPlX star
wtre Pe board ls used to common the seven devtce cables 
and the cable to the host CPU. The CPU cable ls connected 
to the host through an add!Uonal '!Wtn·Ax balun. The 
combtned lengths of all connectlng cables for a glven port 
should not exceed 2000 n. 

1-800-522-6752 AIIPIIICOIII'OIIAl', IWIIU8BUIIII, PA 171011: PBOU: 717-M4-0100 12184(1CJ 

)' 



)) 

AMP 

Due to the hlgher data transmlsslon rates of the AS/400 
system, speclal flltered baluns and Star Hubs must be used 
In unshlelded appllcattons (see Figure 3). D!lTerent baluns 
are used for terminal and host appllcattons and are agaln 
avallable as AMP Communlcattons Outlet lnserts or dlscrete 
verslons. The speclal AS/400 Star Hub serves to lsolate 
each workstatlon and malntaln the corree! lmpedance of the 
system. One hub ls requlred for each active host port. A 
Star Hub may also be used to obtaln longer cable runs In 
System/3X appl!cattons. The followlng three condlttons 
must be met for maxlmum cable run length: 
From host system to any workstatton: 1000 n. 
From host system to Star Hub: 1000 rt. 
From Star Hub to any workstallon: 900 ft. 

Rgure 3 
AS/400 with Slar Hub 

HOST 
SYSTEM 

lmplementatlon of System/3X and AS/400 systems on 150 
ohm shlelded cable combines featur<s of both the twlnaxlal 
and unshielded twlsted·palr appl!cattons (see Figure 4). 
Termlnals one through slx are attached to a workstatlon 
outlet contalnlng a Four·Posltlon Data Connector wlth dual· 
twtnaxial attachment cables. Terminal seven uses a single 
attachment cable anda twlnaxlal termlnator. Each 
termtnaf'ls "home·runned" to the wlr1ng closet and 
connected to a loop wlr1ng concentrator (LWC, IBM 
#6091077), The LWC ls attached to the host system wlth a 
150 ohm Twln·Ax balun. 

150 OHM SHIELDED CABLE 

a ~~~ 
TW1NAXIAL 

ATTACHMENT 
CABLE 

~] 
FOUR·POSITJON "GREEN BALUN" 

DATA CONNECTOR ASSEMBL y TO HOST 

Figure 4 
18M Systerr(JX on Shielded (T ype 1) Twisted-Pair Cable 

NETCONNECT Open Wlrlng SysteDUI SolutiOIIS 
(pg. 78 thru 87) 

Unshlelded Twlsted·Palr 
Modular Jack lnserts (pg. 111 thru 120) 
Twln·Ax Balun lnserts (pg. 109) 
Twln·Ax Baluns (pg. 163) 
AS/400 Star Hubs (pg. 137) 
System/3X Panels (pg. 137) 
AMPIX System (pg. 164 thru 166) 

Shielded Twlsted-Palr 
Four-Posltton Data Connector lnsert 
(pg. 119) 
Universal Data Connector System 
(pg. 127 thru 131) 
150 Ohm Twln·Ax Balun (pg. 146) 
Twln·Ax Attachment Cables 
(pg. 146, 163) 
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AppleTalk (PhoneNET) -~ . . .. 

The PhoneNET System ls a Une of hardware and software 
products developed by Farallon Compullng whlch allows 
AppleTalk networks to be lmplemented on unshlelded 
twtsted-palr cabllng. Farallon suppUes PhoneNET 
connectors whlch adapt AppleTalk circular DIN, DB9 and 
DB25 connectors to RJ 11 modular jacks. Uslng these 
adapters, a PhoneNET System may be configured In four 
baste topologtes: dalsy-chaln, backbone. passlve star and 
active star. 

The dalsy-chaln conflguratlon ls the stmplest and ls sultable 
for small networks. Each PhoneNET connector contalns two 
RJ 11 modular jacks. The PhoneNET connectors are dalsy
chalned uslng twtsted-palr modular plugjumper cables. 
The RJ 11 jacks at each end of the chaln are termlnated 
uslng reslstors supplled wtth the connector ktts. 

Figure 1 

ApploTall< -.o 

A backbone conftguratlon elfectlvely conslsts of workstatlon 
outlets dalsy-chatned wtth twtsted-palr cable. Figure 1 
shows how a dalsy-chaln may be lmplemented ustng AMP 
keystone modular jack faceplates. lnsulatlon dlsplacement 
AMP-BARREL termlnals on the jacks accept two wtres each, 
maklng lt posstble to dalsy-chaln the jacks for a backbone 
conflguratlon. The modular jacks on each end of the 
backbone are supplled wtth termlnallng reslstors lncluded 
In the PhoneNET connector klts. 

The backbone conftguration may also be tmplemented on a 
star-wtred cabllng system utillzlng the AMP 
Communlcatlons Outlet as shown In Figure 2. Speclal 
looplng modular jack lnserts are used at the workstatlons 
whlch allow the outlets to be dalsy-chalned at the patch 
panel. The patch panel uses single (555611-1) and dual 
(555614-1) RJlllnserts. Workstatlon outlets at each end 
o( the chaln reeelve lnserts wtth Integral termlnallng 
reslstors. 

TERMINA TING INSERT 

TERMINATING INSERT 

Figure 2 

A¡lploTalk SW-Wirod -.o 

. ~-i 

,, ) .. 

------------------------------~--------------.• 
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Total cable length for ellher lmplementatlon of lhe backbone 
conflguratlon should nol exceed 3000 ft. for 24 AWG cable. 

Figure 3 shows an lmplemenlatlon of a passlve star 
network. The Individual branches of lhe star are 
commoned In lhe wlrlng dosel uslng an AMP!X slar-wlred 
Pe board. Thls network may be conflgured wllh up lo slx 
branches. Each branch ends wllh a lermlnalor lnsert. 
Cable dlslance llmltatlons and allowable number of dev1ces 
vary wlth lhe number of branches. These requlremenls are 
llsled In the llleralure accompanylng lhe PhoneNET 
connectors. 

tJk~L8 ce e 
AMPIX C 

STAR-WIR 
BOARD 

Figure 3 

AppleTalk Passlve Slat 

An active star conflguratlon ls wlred In much the same way 
as a passlve star. The StarControUer ampUfles slgnals 
between network branches and lncn:ases cabUng dlstances. 
Each of the StarController's 12 ports can support up lo 
3000 ft. of cabllng and up lo four network branches. 

Figure 4 shows an active star. The StarController altaches 
lo the network uslng a 25-palr cable assembly. A speclal . 
palch panel ls avallable from Farallon whlch prov1des 12 
seis of four RJ 11 jacks (one jack for each posslble branch of 
each port). Agaln. lhe lasl (or only) dev1ce of each branch ls 
prov1ded wllh a lermlnalor lnsert. 

Figure 4 

AppleTalk Active Slat 

NETCONNECT Open WlriDg Syatems Solutlons 
(pg. 88 thru 91) 

PhoneNET Looptng and Termlnatlng lnserts (pg. 112) 
RJ111nserts (pg. 112 thru 113) 
Wallplales (pg. 141 thru 142) 
Keystone Modular Jacks (pg. 140) 
Modular Plugs (pg. 144) 
CHAMP 25-palr Connectors (pg. 167 thru 169) 
AMP!X Stllr-Wtre Boards (pg. 129) 
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ISDN (Integrated Services Digital Network) 

lntegrated Servfces Digital Network (ISDN) ls an open 
systems networktng standard being developed by the 
ConsultaUve Commlttee on lntematlonal Telephony and 
Telegraphy (CC!TD with the goal of comblnlng volee and 
data communlcatlons servfces currenUy olfered over 
separate networks tnto a stngle digital network to whlch any 
subscr1ber has access over common faclliUes, through a 
common network Interface. ,~ 

An ISDN ls broken up lnto types of communlcaUons 
channels whlch represen! porUons of the network's 
bandwidth. The currenUy speclfled channels are: 

B (bearer) - a 64 kllobtts per second (Kbps) digital channel to 
be used for dlgiUzed volee or data transmlsslon. 

D - a 16 Kbps channe1 dedlcated to slgnallng (caU 
establishment, cal! progress monltor1ng, caU termlnaUon 
and enhanced telephone features) assoclated with one or 
more B-channels. May also be used for fax or low-speed, 
packet-switched data. 

H (hlgh speed) - a transparent digital channel. based on the 
curren! T-carrter channels, capable of canytng muiUplexed 
data and volee at 1.544 megablts per second (Mbps) or., 
hlgher. -···· 

-· 
Each user would be prov!ded with sorne comblnatlon of B
channels ln assoclatlon with one D-channel for slgnallng. 
Hlgh-end users (such as CAD/CAM and graphlcs) mlght be 
supplled with one or more H-channels. Two levels of servfce 
are planned: the Baslc Rate Interface (BRI) prov!des two B
Channels plus one D-channel (2B+D); the Prtmary Rate 
Interface prov!des 23 B-channels and one D-channel 
(23B+Dl whlch fills the bandwidth of one H-channd. The 
BRI will support at least two volee/data connectlons over 
the 64 Kbps B-channels (more than two uslng compraslon 
technlques) plus one or more low-speed data connectlons 
over the D-channel. The BRI would be the typlcal aervtce 
leve! prov!ded to each user. The PRI ~U prov!de ~ 64-Kbps 
channels for volee/data transmlsslon plus one or mOre low
speed data connectlons over the D-i:hannel. The PRI would 
typlcally be used for communlcaUons between the customer 
premlses and the central office (COl or to prov!de addltlonal 
bandwidth to heavy users on premlses. 

S 

Figure 1 

ISDN Conflguration 

Customer premlses equlpment ln an ISDN faUs lnto two 
categor1es: terminal equlpment (TE) and network 
termlnatlon IN11 as shown ln Figure l. Two baslc types of 
terminal equlpment are defined: termlnal equlpment type 1 
(TE 1l compiles with ISDN recommendaUons and ls 
equlpj:led with a standard ISDN physlcallnterface; terminal 
equlpment type 2 (TE2) requtres an externa! adapter rrAJ for 
compllance with ISDN recommendatlons and physlcal 
Interface. Network termlnatlons (NJ1 may take dlfferent 
forrns dependlng on the network ln place and are a1so spllt 
lnto two categor1es. Network termlnatlon 1 (NTI) perforrns 
the physlcal connectlon between the premlses network and 
the olf-premlses equlpment (such as a central office). 1t 
performs such functlons as signa! converslon (4-wire to 2-
wire) and malntenance of the loop's electr1cal 
character1stlcs. Network termlnatlon 2 (NI'2) ls responslble 
for the user's slde of the connectlon to the network and 
performs hlgher leve! functlons such as concentratlon and 
switchlng (for exarnple. a PBX or 1..4.N). 

The transmlsslon medlum for an ISDN ts based on 100 ohm 
unshlelded twisted-palr cable. Four wires are used for 
communlcatlon between TEa and Nl'2 and between NT2 
and NTI with a converslon to a 2-wlre Interface between 
NT1 and olf-premlses equlpment (central office). The 
Interface between a TE or TA and the Nl'2 ls. deslgnated as 
reference polnt S. The Interface between NT1 and NT2 1s 
destgnated reference polnt T. The 2-wtre Interface between 
NT1 and the central office ls deslgnated reference polnt U. 

,, . •i .. 
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TheT-Interface between JIITl and NT2 can support only 
potnt-to·polnt communtcattons. The S-interface can 
support etther potnt-to-potnt or polnt-to-multlpolnt 
communtcattons wtth one JIIT1 servtng up to etght TEs In a 
bus coniTgurntton (see Ft¡1ure 21. 

TEAMINATING 
RESISTOA 

Figure 2 

Point-to-Multipoint Operation 

The openness of the ISDN archltecture allows for severa! 
dtiT•rent relattonshlps between TEs and JIITs. NT2 may be a 
4-wt"' data switch or LAN gateway sltuated between the TEs 
nnd the nnal JIIT1 4-wtre to 2-wtre converston and 
connectlon to the central office. Altemately, JIIT1 may be 
dfsl~ned wlth a comblnatton S(f Interface and attached 
dtrertly to TEs. The 2-wtre data swttchtng cou1d then be 
perfo.med etther on premlses or at the central office. 

The phystcaltnterface for the S reference polnt (workstatlon 
outlet) has been deftned as an 8-posltlon modular Jack. Two 
mandatory patrs are provtded In the jack for data 
trnnsmtsslon and an opttonal phantom power source for 
TEs. The rematntng two palrs may be used to provlde 
optlonal power sources. JIITs may also use the 8-posltlon 
modular jack Interface or may opttonally use a multlple 
Interface connector such as a 25-patr CHAMP connector (for 
example, when the JIIT ts a port on a PB)(). 

ISDN-compatible AMP Communlcattons Outlet lnserts are 
avatlable In both single and dual (short passtve bus) 
conflgurattons whlch contaln 100 ohm termtnattng reslstors 
for proper termtnatton of the cable segment (556680-1 and 
555681-1 ). These jacks are wlred In accordance wllh lhe 
ElA/TlA-568 wtrlng standard. The single Jack tnsert would 
typtcally also be used In the wlrlng dosel for connectton lo 
JIIT1 (see"Ftgure 3). Howeover, 11 ts posslble lhat JIIT1 mtght 
conlaln lts own lermtnattng restslor In whlch case an ISDN
wlred tnsert wtlhout restslor would be used (555672-1). 

DUAL ISDN 
INSEATWITH 
TERMINA TINO 
AESISTOAS 

ISDN 
COMPATIBLE 

TERMINAL LOCAL 
POWEA 

SOUACE 

'_;_Figure 3 

.. : ISDN Wlring 

SINGLE ISDN 
INSEATWITH 
TEAMINATING 

AESISTOA 

A similar lmp1ementatton may also be efTected ustng AMP 
keystone modular Jack wallplates (pg. 1 05) and dtscrete wtre 
patch panela (see pg. 86). Keyslone jacks utlllze tnsulatlon 
dlsplacement AMP-EIARREL terminaJo capable of accepttng 
two wtre8 of22 lo 26 AWG. Thus, they may be bused for 
multtple TE outlets as w~ll as belng provlded wtth 
termtnatlng reslstors. ; · : .. 

JIIETCONNECT OpeD WlriDg Syste1111 SolutiODI 
(pg. 92 thru 93) 

ISDN Inserto (pg. 117 thru 118) 
Wallplates (pg. 141 thru 142) 
Modular Telephone Keystone Jack (pg. 140) 
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" ARCnet •-'. 
' ' 

ARCnet ls a 2.5 Mbps token passlng network whlch was 
orlglnally developed by Datapolnt Corporatlon as a hard disk 
Interface. A wlde range of hubs 'and Interface cards are 
avallable whlch allow the ARCnet Network to be 
lmplemented on elth<r RG62 coax or twtsted-palr star or 
bus topologtes. Networks may even conslst of comblnatlons 
of both media and topology types. · 

93 OHM (RG62) 
COAXCABLE 

' .. ¡ 

· BNC 
FEEOTHROUGH 

ARCNET ACTIVE 
HUB 

Figure 1 

ARCnet Coaxial Star/Bus 

Figure 1 shows a comblnatlon roax bus and star 
configuratlon. An ARCnet active coax hub In the wlrlng 
closet ls connected to a BNC feedthrough lnsert (P /N 
555642-1) In the dlstrlbutlon panel wlth an RG62 BNC cable 
assembly. The dlstrlbutlon panells connected to another 
feedthrough lnsert In the workstatlon outlet wlth RG62 
cable. The workstatlon ls attached to the outlet wlth 
·another BNC cable assembly. Wlth the approprtate Interface 
card. addltlonal workstatlons could be dalay-chalned from 
the first uslng BNC tee connectors. The laat devlce on the 
chaln recelves a 93 ohm termlnator. 

Figure 2 shows a similar lmplementatlon on twtsted-palr 
cable. Twlsted-palr ARCnet hubs typlcally uUllze a one-palr 
R.J 11 modular jack Interface. Severa! lnserts are avatlable 
contalnlng a one- (or more) palr R.J 11 jack whlch are 
sultable for thls appllcatlon. Connectlons from the hub to 
the dlstrlbutlon panel and from the workstatlon to the 
outlet are made wlth RJ 11 patch cables. Agaln. addltlonal 
workstatlons may be dalsy-chalned from the first wlth 
twtsted-palr cable. The last card In the chaln must be 
termlnated wtth a 105 ohm reslstor. 

RJ11 
INSERT 

Figure 2 

ARCnet Twisted-Pair Star/Bus 

ARCNET 
TWISTED-PAIR 

HUB 

NETCONNECT Opeu WlriDg Systema Solutlona 

BNC Feedthrough lnsert (pg. 120) 
R.J 11 lnserts (pg. 112 thru 113) 
Wallplate Klts (pg. 141 thru 142) 
Keystone Modular Jacks (pg. 140) 
Toolless Modular Jacks (pg. 195) 
Modular Plugs (pg. 144) 

.BNC Connectors (pg. 213 thru 215) 
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· Serial Communications . 
. : ' . 

EIA RS-232 has been a popular Interface standard In data 
communtcattons for many years. Developed by the 
Electronlc Industries Assoclatlon (EIA) and the Bell System, 
EIA RS-232 prov1des functlonal descrlptlons of lnterchange 
clrcults, electrtcal signa! characterlstlcs and mechanlcal 
Interface characterlstlcs for both synchronous and 
asynchronous serial terminal to communlcatlons equlpment 
data transfer. 

The mechanlcal Interface deflned by EIA RS-232 utlllzes a 
25-posltlon submlnlature D (AMPLIMITE) connector. Of the 
25 conductors avallable In thls connector, only about half 
have an lnternattonally accepted clrcult asslgnment. In 
fact, the majorlty of EIA RS·232 appllcatlons can be 
lmplemented on 8 wtres or less. 

For these appllcatlons lt ls most effectlve to adapt the 
25-posltlon connector to a modular Interface with an 
EIA RS-232 adapter. Avallable In kit fonn, the EIA RS-232 
adapter prov1des a 6· or 8-posltton modular jack pre·wtred 
wtth contacts whlch may be lnserted In the lncluded 25-
posltton connector lo select the approprlate plns for the 
appllcatlon. Ut!ltztng these adapters at tennlnals and 
communlcatlons equlpment, the lnfonnatlon outlet and 
cross-connect can be comprtsed of standard 
telecommuntcatlon hardware and Interfaces. 
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TO OTHER EIA RS-232 
OEVICES 

NETCONNECT Open WlriDg Systéma Solutlons 

Modular Jack Inserts (pg. 111 thru 120) 
EIA RS-232/ModularJack Adapter (pg. 181) . : :-~: .. 
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