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DIVISION DE EDUCACION CONTINUA
FACULTAD DE INGENIERIA, UNAM
CURSOS ABIERTOS

CURSO: CCO084 Mantenimiento de PC'S y Periféricos (Parte II)
FECHA: 17 al 28 de noviembre de 1997
EVALUACION DEL PERSONAL DOCENTE

(ESCALA DE EVALUACION. 1 A 10)

CONFERENCISTA

DOMINIO JUSO DE AYUDAS |COMUNICACION PUNTUALIDAD
DEL TEMA|AUDIOVISUALES |CON EL ASISTENTE

ING. SAUL MAGANA CISNEROS

SR. ADRIAN MAGANA CISNEROS

EVALUACION DE LA ENSENANZA

.

CONCEPTO

ORGANIZACION Y DESARROLLO DEL CURSO

GRADO DE PROFUNDIDAD DEL CURSO .

ACTUALIZACION DEL CURSO

APLICACION PRACTICA DEL CURSO

EVALUACION DEL CURSO

CONCEPTO

CUMPLIMIENTO DE LOS OBJETIVOS DEL CURSO

CONTINUIDAD EN LOS TEMAS

CALIDAD DEL MATERIAL DIDACTICO UTILIZADO

Evaluacion total del curso

Promedio
CALIF
Promedio
CALIF
Promedio
Continta...2



1. ¢Le agradé su estancia en la Division de Educacion;Gontinua?,

I S—

Si indica que "NO" diga porqué:

NO

2. Medio a traves del cual se enterd del curso:

Periadico Excélsior

Peridodico {a Jornada

Folleto anual

Folieto del curso

Gaceta UNAM

Revistas técnicas

Otro medio (Indique cual)

3. ¢ Qué cambios sugeriria al curso para mejorario?

4. ;Recomendaria el curso a otra(s) persona(s) ?

I —

5.¢Qué cursos sugiere gque imparta la Division de Educacion Continua?

NO

6. Otras sugerencias:




MATERIAL ANEXO
CURSO :

MANTENIMIENTO DE PC'S Y
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RG.

SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 8088

& 1.- Recibe la sefial de POWER GOOD.

E 2.- Genera sefal de RESET al pin 21 del 8088 o del procesador.

K 3.- Los registros DS, ES, SS e IP son puestos a cero, CS apunta a OFFFOh.

£ 4.- En OFFFOh se ejecuta la autoprueba.

i 5.- Se prohiben las interrupciones.

& 6.- Se colocan las banderas a 1, y se escribe y lee en los registros.

= 7.- Se ejecuta el CHECKSUM del BIOS.

& 8.- Se inicializan los 8253 y 8237.

& 9.- Si el arranque es WARM se salta la prueba de memoria.

k4 10.- Se prueban 16KB de RAM con 5 secuencias diferentes.

2 11.- Se inicializa el 8259 (quién ordena las interrupciones).

E 12.- Se verifica el 8253. .

H 13.- Se inicializa el controlador de video (p.e: 6845) y se prueba la memoria de video.

14.- Aparece el cursor.

8 15.- Comprueba si existe algo en las ranuras de expansién y comprueba el bus de
datos y de direcciones.

E 16.- Comprueba el resto de la RAM.

& 17.- Comprueba el teclado {que no eéte pegada alguna tecla, que esté vacic el buffer y
coloca el vector de interrupciones).

B 18.- Busca ROM opcional.

E 19.- Busca las unidades de disco (mediante los DIPS SW).

E 20.- Comprueba los puertos LPTn y COMn, almacena las direcciones validas.

E 21.- Habilita tas NMLI.

& 22.- Sonido por altavoz.

2 23.- Llama a INT 1%h (unidad de disco).

. 24.- Stand by. .
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QUAD 2 INPUT NAND GATE
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GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE’
PART NUMBERS
€ MIN Tvp MAX TEMPERATURE
SN54L500X . 45 v 50V 85 V C95 L 1242C
SNT4LS00X 475y 50V 576V 0~C o 70¥C

X = pacusge Iyps, W lor Fistpsk, J tor Ceramic OIp, N lof Plasiic D See Packagiing Enfurmdan Section fur peck sges svaiiable on Vhis product

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specihed)

IM}
SYMBOL PARAMETER LIMITS UMNITS TEST CONDITIONS (Note 1}
MIN TYP MAX
ViH Input HIGH Valiage 20 v Guaranived input HIGH vollage
¥ $nput LOW Vali 24 o7 v | 6 d tnput LOW Vol
age aranie n, [
" npu 9 > o8 uaraniced Input ohagy
vYep tnput Clamp Chode Voltage 065 -15 v Vee ™ MIN 1y = 1B mA
54 25 38 _ .
VoH Quiput HIGH Voliage 72 77 3a v Voo ™ MIN gy - -a00 A Vi Yy
1] 4 v v, - MIN, |, 40ma V- 20V
vou Gutput LOW Vaitag 54,74 25 0 ce oL mA Vi
74 015 05 v Vege “MiN g, = BOmA Vy, 20V
. 10 20 A Vep MAX Wy, 21V
'™ tnput HIGH Cuwrent L cc N
01 A VL‘C MAX ViN < 1oV
[y Input LOW Current 0 4 ma, Ve “ MAX, Wy -04a v
Quitpul Short Circunt
los Curren (Nols 3} 15 100 mA Yeo tdAX. Vour 0V
ccH Supply Currang HIGH o8 16 mA Voo MAX vy OV
lecL Supply Cutram LOW 24 44 A Voo  MAX inpuis Oven '

AC CHARACTER!STICS: T4 = 25°C (See Chapter 1 for Waveforms)

SYMBOL PARAMETER N Ll:::S AKX UNITS T.l—. ST CONDITIONS
LK Jurn Oif Delay, input 10 Quiput 50 10 ns Vec 50V

LpHL Turn On Delay, Input 10 Ouiput 50 10 ns Cp = topF
NOTES ¥

1. Foe condiions shown as MIN or MAX, use the apdroprate value spetilied under recommended pperanng condiions tor the apphcab
device typs,

2. Tvpscal imisare ;1 Voo = 5.0V, Tg = 26°C.

3. Noi more than one output should be shorad st 8 tine ’
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8284A/8284A-1
CLOCK GENERATOR AND DRIVER FOR
iAPX 86, 88 PROCESSORS
® Generates the System Clock for the s Single +5V Power Supply
iAPX 86, 88 Procassors:
5 MHz, 8 MHz with 8284A s Generates System Reset Output from
10 MHz with B284A-1 Schmitt Trigger Input
® Uses a Crystal or a TTL Signal for le of Ci
:r.ql‘:i:n:.f:l":!mE.ADY and MULTIBUS® . g:::r:zgdz o Syeenaton i
8 Provides
a Avaliable in EXPRESS
READY Synchronization = Standard Temperature Range
a 16-Pin Packsge - Extended Temperaturs Range
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26 FUNCIONAMIENTO DEL 1BM PC

) _ 2‘1’ »> > MEMR/
o > —— MEMW/
4.77 MH: CONTROLADOR
. ENE a L—-—P 52 peaus +——>P IOR/
o¢ ntios. |READY , 8288 IV} Ly oW
8284 (1Y) RESET ' b INTA/
' ) . uumwo
ENTRAL DE
PNOCESo oR| |DEN ALE
2088
NMI BUS DE
EE— DIRECCIONES,
| rADo-AD1S) 2010 WATEHOE [ (90T
(A16-A19) DIRECCIONES |- )
U7, Us, U10)
L 4
cor:’r!n.%ooll INT
RRUPCIONES »
0159 (V2)
(8-bit)
b e
. Fig. 2.8, La UCP.BOB8 y el circuito asociado.
READY )
CMSTAL Y1 RESET JCP
10.218 . _NESEY 3
. Skl 4772727 MHx: ol -
. "‘[: GENERADOR - p
. DE RELOJ . -
l'.}“:’- —9 RELOJ DEL SISTEMA (CLKED] 4,772727 MMz
. P A LA TARJETA GRAFICA {0SC) 14.31018 MH
s {poweR aoop ’ ! :
MENTA. P )
CION . 2.388363 MHz
- LS175
TIip
(U26) |1.1931817 MHa| TP
W34)
ere—

PRG. 7

Fig. 2.9, El circuito de relof del 1IBM PC.



FUNCIONAMIENTO DEL IBM PC
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BUS DE DATOS

2.3BMHz ——»

8288 IOR/ N

(U6} 10w/ >
LS245

{ue)

Do -D7

8255 CANAL TIMER 2
(U35)
LS175

(U26)

RELOJ

INTERRUPCION

—» PERIODICA DE 18.2

KHr IRQ O

RELOJ DE 15.8EG

—————% PARA REFRESCO

ouTo
QuUTH LS74
8:53 g (U67)
TEMPORIZADOR
DE INTERVALQ
PROGRAMABLE
TIP) 8253
{U34)
ouT 2 LS38 75477
’ (U63) ! {U9s)

DE 1.1931817 MHz

Fig. 2.12. EI circuito del temporizador de intervalo progra-

mable (TIP) 8253.
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, : - ATC-1020 Intel 430VX Mainboard
o Component Location Diagram
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/STEM FEATURES

Pentium level CPU operating at 75 MHz to 200MHz with 321-pin
ZIF socket 7 and scalability to accept processor in the future
INTEL 82430VX PClset.

Using four 72-pin SIM sockets, prowides two banks of 64-bi
wide path up 1o 128MB addressing page mode DRAMs.
Supporting two types of DRAM including EDO (Extended Data
Out), or FPM (Fast Page Mode)

Supporting four PCI bus master revision 2.1, 5V interface
compliant and three 16-bit ISA slots

Dual Master IDE connectors support up to four devices in two
channels for connection of high capacity hard disk drive, CD-
ROM, tape backup etc..

AT style keyboard connector and PS/2 mouse connector.
Winbond 83877 high-speed Multi-i¥O chipset:

Supporting Infrared transfer (IrDA TX/RX) connection.

One FDC port supports two devices up to 2.88MB

Two 16550A fast UARTs compatiable serial ports

One EPP/ECP mode parallel port

Hardware Dimensioﬁ is 220mm x 280mm (8 66" x 11 02"} with
four layers designed.

2-2 CPU INSTALLATION

.

ATC-1020 supports Pentium level CPU up to 200MHz For
installation, please notice CPU pin 1 must align with the ZIF socket
7 Pin 1 location. Before you install or upgrade your CPU, please
read CPU guide from CPU manufacturer to make sure the CPU
voltage specification Then choose the right installation in the 2-2-1
hased on your CPU type/brand and foliow the description to setup
jumpers. Iif your CPU is not in the list of 2-2-1, please refer to 2-2-2

and 2-2-3 for instaliation.

2-2-1 CPU TYPE SELECTION

A. INTEL PENTIUM CPU (P54C)

P11 | 1-2

CPU Core Voltage VRE

STD

JP14 1-2*

3-4"

a*

STD 3135V ~ 3 600V
**VRE 3.400V ~ 3.600V

(The fourth line of the mark on the under-side
of the processor contains a code that identifies
the voltage level type Vs VRE, S s standard. )

Intel Pentrum CPU,
the first letter afier /'
danotaes vollage lype.

INTERNAL CPU CLOCK| .JP5 JP6 JP9 JP10 || Ext.x Frq.
75MHz open | open 1-2 1-2 50x15
90MHz _ | open | close 1-2 1-2 J| 60x15

____100MHz close ¢ open 1-2 1-2 || 66x15

__120MHz open | close 1-2 2-3 60x2 0
133MHz | close | open | 12 | 23 | e6x20
__150MHz open | close 2-3 23 || 60x25
_166MHz close | open 23| 23 LQ@Q 5
_ 180MHz open | close 23 | 12§ 60x30
200MHz close | open,| 2-3 1-2 66x3 0




B. INTEL PENTIUM CPU (P55C)

Besides CPU clock setting, for P55C (MMX) CPU you have to
set JP11,JP14 based on its CPU I/O voitage and core voltage.

JP11 | 2-3
Set 2-3 for dual voltage mode.
CPU Core Voltage | 3.5V v 2.9v 2.8V 2.7V
| JP14 1-2 3-4 5-6 7-8 9-10
Currently, Intel P55C is released 2.8V core voltage only.
Please confirm this with your system supplier before you
install PS5C CPU.
| INTERNAL CPU CLOCK| JPS JPE " JP9 JP10 [ Ext.x Frg.
166MHz close | open | 2-3 2-3 66x2.5
180MHz open | close 2-3 1-2 60x3.0
200MHz close | open 2-3 1-2 66x3.0

¥ The location of

JP11 and JP14

e

—— JP1

\__._

PRG. 41

— JP14

C. Cyrix 6x86/6x86L CPU

3% Cyrix 6x86 {028) CPU

CPU P JPi4

Cyrix 6x86 (028) 1-2 1-2
INTERNAL CPU CLOCK]| JP5 JP6 P9 JP1Q || Exi.x Frg
PR120+ @ 100MHz | open | open 1-2 2-3 50x2.0
PR150+ @ 120MHz | open | close 1-2 2-3 &0x2.0
PR166+ @ 133MHz | close | open 1-2 2-3 f| 66x2.0

{Cyrix logo)

&xBé6-Prxx+GP

The button fine of H';e mark on the
processor contains a code 028 thot
identifies the vollage level type. {f
the code is 014 or others, or no
marking then please contact your

dealer

# Cyrix 6x86L CPU (dual voltage)

CPU I JpPia ||
Cyrix 6xB6L 2-3 78 |
INTERNAL CPU CLOCK| JPS JP4 JP9 JPI0 { Ext.xFrg
PR120+ @ 100MHz | open | open 1-2 2-3 50x2.0
PR133+ @ 110MHz | close | close -2 | 23 55x2.0
PR15C+ @ 120MHz | open | close -2 23 60x2 0
PR146+ @ 133MHz | close | open 1-2 2-3 66x2 0

(Cyrix logo)

&x861-P150+GP
120MHz2

. 2BV a

The mark on

the processor

contains as the sample in the lelt
The code-name 6xB4L &
voltage mode processor,

should set JP11 10 2-3

dual
you



JP11 is for setting single or dual CPU voltage mode. JP14 is used
for various CPU voltage value types, please refer to CPU's marking

D. AMD-K5 CP
Ks CPU . on/under CPU and its user's manual.
CPY JP11 P14 | i
CPU MODE Single Dual
AMD K5 12 12| ' -
' JP11 @ @ '
CPUCLOCKRATING | JP5 | JP6 | JP9 [ JP10 [[ExtxFrq. |- 12 23
PR75ABR 75MHz | open | open | 1-2 1-2 || 50x15 P54C VRE
PROOABQ 90MHz | open | close | 1.2 | 1-2 || 60x1.5 ' [ Cyrix 6x86
PR100ABQ 100MHz | close | open | 1-2 1-2 Il e6x15 CPU CORE VOLTAGE JP14 1 AMOD K5
PR120ABQ 30MHz open | close 1-2 1-2 60x1.5 INTEL STD 3-4 3 L
PR133ABQ 100MHz | close | open 1-2 1-2 66x1.5 (P54C) VRE 1-2 ; Po4C 3D
| PR166ABQ close | open | 2-3 2.3 |I 66x2.5 P55C 2.8V 7-8 7 AMD K6
Cyrix 6x86(028) 1-2 i PR166/200)
Cyrix 6x86L 7-8 P55C )
E. AMD-K6 CPU AMD K5 1-2 Cyrix 6x86L
: AMD |K6(PR166/200) 56
AMD Ké-PR166/PR200 ' (
[ EETIIRR
| RN
_ _ — JP5
INTERNAL CPUCLOCK | JPS JPé JP9 JP10 | ExtxFig. : M / e
AMD Ké-PR166 close open 2-3 2-3 66x2.5 JP11
AMD K6-PR200 | close | open | 23 12 | 66x30 -
P14 —
P10
/—— Product Name
-
AMD'KST‘M// — P4ating
PR100
AMD-K5-PR10Q r—— Internal CPU
100MHz 10
Frequency

PRE. 1 2



2-2-3 CPU CLOCK SETTING

The following setting is for new release CPUs.

EXTERNAL CPU CLOCK JP5S JPB
50(MH2z) open open
55(MHz} close close
60(MHz) open close
66(MHz) close open

External JP5 JPB JP5JP6  JPS5JP6 PS5 JP6
CPU Clock ° 8 8 ﬂ‘)l @ 8 H} @ 8

S0MHz 55Mhz 60MHz 66MHz

INTERNAL CPU CLOCK JP9 JP10

INTEL EXTERNAL CLOCK X 1.5 1-2 1-2

INTEL EXTERNAL CLOCK X 2.0 1.2 2-3

INTEL EXTERNAL CLOCK X 2.5 2-3 2-3

INTEL EXTERNAL CLOCK X 3.0 2-3 - 1-2

Internal JP9JP10 JPOJPIG  JP9JPIC JPS JP10

LN TR
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"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO"

OBJETIVOS

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

orientada que permita un buen aprovechamineto.

Reafirmar en el grupo los conocimientos previos del tema y elevar su gradiente con
tépicos v tendencias de actualidad, reforzdndolo con teoria y principalmente précticas, en
cada apartado del temario, a efecto de que consolide los héibitos adecuados en el
mantenimiento preventivo y correctivo basico-medio de sus aquipos, sin pretender llegar a

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

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

hardware.



MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE Ii
TEMARIO

EVALUACION PREVIA DEL GRUPO

E 1.- REPASO Y CONSOLIDACION DE CONCEPTOS

B 1.1 Arquitectura de una Microcomputadora.

= 1.2 Caracteristicas de los equipos AT-286, AT-386, AT-488, Pentium, RISC,
SPARC, sistemas PS/2, etc. :

= 1.3 Tecnologias ISA, EISA, MCA, VESA, PCI, etc.

= 1.4 inventario de diagnostico de control

E 1.5 Seccién de practica

= 2.- MICROCONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS
& 2.1 Controlador de Bus.

= 2.2 Controlador de DMA.

B 2.3 Generador de Reloj

& 2.4 Controlador de Periféricos Programabile.

E 2.5 Controlador de Unidades de Disco.

k& 2.6 Controlador de Teclado. .

& 2.7 Seccién de Practica. con manejo de Osciloscopio y puntas Légicas

B 3.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO
& 3.1 Diagramas.

B 3.2 Senales de Prueba y Diagnostico.

k4 3.3 Microcontroladores, relojes y bases de tiempo.

H 3.4 Tendencia del servicio y Metodologia Practica

& 3.5 Seccidn de Practica.

= 4.- DISCOS DUROS

= 4.1 Principales tecnologias y sus caracteristicas.
& 4.2 Fallas de origen y mantenimiento fisico.

= 4.3 Mantenimiento légico.

= 4.4 Utilerias y Software de apoyo.

H 5.- PERIFERICOS Y AJUSTES PRINCIPALES

& 5.1 Monitores.

= 5.2 Unidades de Disco.

&= 5.3 Impresores.

H 5.4 Seccion de Practica. Con manejo de Dispositivos de Diagnésticos y Alineacion

& 6.- EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

& 3.1 Mapa de Memoria del Sistema.

& 3.2 Mapa de Memoria de la IBM PC.

& 3.3 El Microporocesador 8088. A ..
= 3.4 EIBIOS.

K 3.5 Interrupciones en el 8088.

& 3.6 Interrupciones en el ROM BIOS.

B 3.7 Interrupciones en DOS.

& 3.8 Rutinas del BIOS de Diagnéstico.
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" Arquitectura de una computadora

C.1 System Memory Map g
Address Range| Start-End Name Function |
000000-03FFFF |  00OK-256K Bank0 | System memory (256K) ,

040000-07FFFF 256K-512K Bank 1 System memory (256K)
0B0000-09FFFF S12K-640K Bank 2 Systern memary {128K)
: ?
OAFFFF-OBFFFF B40K-768K Video Display card buter {128K) |
. [
OCO000-ODFFFF 76BK-896K VO ROM Expansion ROM (128K) ' a
OEQOOO-OEFFFF B96K-960K ROM System usage {64K) . m
OF0C00-OFFFFF |  960K-1024K ROM BIOS (64K) ' i’_
- - ]
) 100000-11FFFF 1024K-1152K Bank 2 Systern memory (126X) - T !i
120000-15FFFF 1152K-1408K Bank 3 System memory (128K} g
. |
160000-FOFFFF | 1408K-16146K RAM Expansion RAM (14870K] ;l!n
FEOOOO-FEFFFF | 16148K-16210K ROM System usage (64K) O
FFO000-FFFFFF | 16210K-16274K _ROM BIOS (64K) 1)

EEEMH B B
L i




'D.1

I/O Address Map

uex Range I

Devices Usage

. 000-01F { DMA Controlier Systern

i ARLHF Interrupt contraller 1 System

| i 040-05F Timer System

! 060-06F £042 (keyborral System

j 070-07F Feal ima ciock, NMI mask System

i 080-09F DMA page register System

! 0AQ-OBF Interrupt controller 2 System

! 0CO-0DF i DMA controtler 2 System

oF0 Clear math Coprocessor busy System

OF1 Reset math coprocessor Systemn

i OFB-OFF Mzth coprocessor System
. 1FO-1F8 Fixed disk o
3 200-207 Game 1O {"lo]
i 278-27F Paraliel printer port 2 Vo
2F8.2FF Serialport2 [Te]
: 300-31F | Prototype card vo
i 360-36F Reserved vo
: 378-37F Parallel printer port 1 Vo
380-38F SDLC, bisynchronous 2 vo
: JAD-3AF Bisynchronaus 1 vo
380-38F Monochrome display and printar adapter vo
' 3C0-3CF Reserved VO
. 300-30F Color/graphics moritor adapisr Vo
: 3FQ-3F7 Diskette controller vo
IF8-IFF Senal port 1 Vo

By L=y S R - L L k=t ey IS5 Dt i e e o K B 1= I s o o ey =y =3 1 1=
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Arquitectura de una computadora bus XT

S5EHEE B B SISISISTSISIS IS SIS0 R

?‘sE.

HESSEEHEEE 1S8SuEBEaE

s

i REAR PANEL
i
S GND o ocnex  EREEESEEEES
=' | +RESET DRV I [1 g;
§ +5V 3 ;
5 : +1AQ2 I os
9 e —E o
; +DRO2 - H =
(1} { 12V 4 02 g
¢ Reserved H=- o ﬁ
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" Arquitectura de una computadora

. Raar Panel
_ i SNC Bl At 4/0 CH CK
nu S Y o2} [ 07 sgnaﬁﬂ
: ! +5vde 83 L A3 SD6 1
g RQ2 . B4 L A4 SD5 4
g -5Vde B5 tas SD4 _ 1
: DRQ2 B6 L A6 SD3
D.2 !/O Channel : -12Vde 874 A7, SD2 g
: OWS - BB L AB SD1
+12Vde B9 4 - A9 SDo
GND 214~ }Aw0 4/O CH RDY :
-SMEMW B11 1 L AT1 AEN
-SMEMR B12 L A12 SA19
oW B13 { L A13 SA18
a JOR .  B14] - Als SA17
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| CLK B20 - A2C SA1N 7|
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IRQS B22 - A22 SA9 .
I1AQS 523 - A23 3A8 ",
. iRO4 B24 1 A24 SA7 m
! IRQ3 B2s L A25 SAS IR
| -DACK2 826 LA26 -~ SAS T,
a . TiC - B2t - A27 SA4 .
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+5Vds 829 4 L A29 SA2 1]
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| " Arquitectura de una computadora

(2]

-MEMCS18
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IRQ16
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Arquitectura de una computadora |

. DTSN Channel L Function

Spara {8-bit ransfar

SOLC (8 -bit transiss,

Floppy disk {8-bi lransfet)
Spare (3-dit transiar:
Cascade for DMA contro!ler-)
Spare (16-bit transier)

Spare (16-bit transfer)

Spare {16-bit transfer)

L

NGO U -

E.2 DMA Controller Registers

L 1y L Ly Rk R 1590 R Do i s o N A T S W TS 3 s il o 4 i "—‘Ifll_ﬁlj

'Hex Address : Command Codes

. 0Co CHO base and current address

; 0Ccz . <H0 dase and current word count

. 0C4 CH1 base and current address

, 0Cs CH1 base and current word count

~ 0Cs CH2 base and current address

i 0CA CH2 base and current word count

| 0CC CH3 base and current address

© OCE CH3 base and current word count

_0Do | Read status register/Write command register
oD2 Write mode register
oD4 - Reac temporary regis.ars/wrile command regis.er
0D6 Wite moda 'egsster
008 " Clear byte pointer filp-fiop
0DA Aead temporary regr‘terM’rrte mask clear
opc Clear mask registar I'EEE
ODE Write all mask register bits

e e
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. Arquitectura de una computadora

@ ‘ E. 3 Page Register Addresses

% | Page Ae _gls!er IIO Hex Address h
DMA Chanral & 0087 ;
DMA Channet 1 0083 ﬂ
DMA Channei 2 0081 _Ij
OMA Channei 3 0ps2 B
CMA Channel 5 " 0088 q
DMA Channel G 0059
DMA Channel 7 . C03A | i
Rafresh 008F
: £.4 inteirupts f
Level ____Function
0 System timer output 0 a
1 Keyboard output butfer fuil |
2 Interrupt from controller 2 (level 8-15) |
3 Serial bort 2 |
4 Serial pont 1 |
5 Parailet port 2 L
8 Diskatte controller N
7 Parailel port a
8 AReal-time tlock |
9 Software redirected to INT DAH ®
Y10 Reserved - ]
oo Feservad !
! 12 Resarved g
P13 80287 !
14 Hard disk driva n
15 Reserved Ll



v : .
] I ap g

R R

BTt e A e L L S EN e

[JEE e PR AR

2RI 2i[2IRY T RH [IRIR
2 @mmpmu&mﬂmmuaﬂ@nmuaﬁmmmmmmmﬂa@aﬂpmm

Arquitectura de una computadora

E.5 Timers
Channel Function
0 System timer
1 Refresh request generator

2 Tone gene-ation for speaker
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Caracteristicas de los Procesadores
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XT 8088

* Liberacion:1982
* Direccionamiento:1MB
- *Memoria Usuario 540KB

IIE * Aimacenamiento:
aiigmﬁi T 32MB (MS-DOS 2.xx)
Cm 70MB (MS-DOS 3.x%)
e=—————\ *YVYelocidad:de 4.77 a 10 Mhz.
ts:
AT 80286

* Liberacion:1986

* Direccionamiento:16MB
* Memoria Usuario:15MB

* Aimacenamiento:2GB

* Yelocidad:de 8 a 16 Mhz.
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Caracteristicas de las distintas arquitecturas

=5

=

=

[S1S151515)

* Liberacion: 1832

* Direccionemiento: 4GB

* Memoria Usuario;
Limitante Tecnologica

* Almacenamienio: en T8

* ¥elocidad:de 16 a 30 Mha.

L J s: .

== AT 00486

* Liberacion:1990

* Caracteristicas
Similares al 385

* incluye Memoria Caché -
y Coprocesador

* Tecnologia-RISC

* Yelocidad:de 25 a 55 Mha.
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- The locations of the two switches are shown .'J'l
, in  the following illustration of the system g
board. . In)
‘ s
U L]LIUL :
|
h
v m :
' ’ E
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4
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- U]
‘ Fig. Locations of the DIP switches 4]
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Configuracidn switches XT

A.3 Descriptions of the corresponding DIP
Switcres

1) SW1l -= DIP Switch Une

0
[
o
S BEBDEEE ‘

Switch Default

NO . Setting Function
SWl-1 QFF .Enables disk drive.
SwWl-2 ON .Disables B@87 interrupt.
SW1-3 * (5W1-3 and SW1-4 determine the
!

SW1l-4 * .amount of RAM installed on the
. system board.)

s

SW1-5 o .Determines display type.

SW1-6 * Determines display type.
| )
| SW1-7 * (sW1-7 and SW1-8 determine the -
' SW1-8 * number of disk drive(s)

installed to the system unit.)

*ngaﬁggmggﬁggggggggmﬁﬁgﬁgﬁgggEﬁgﬁﬁﬁﬁ?

™~
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SIS 1S
G . =
g
0 U
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I g
: {5
' 2) SW2 -- DIP Switch Two I
- =
i -
U ! )
] ' Switch Default . E
: No. Setting Function
E 5W2-1 Reserved, E
SW2-2 Reserved.
lﬁ ' §W2-3 Reserved,
SW2-4 . Reserved.
uﬂ SW2=-3 Reserved,
: Sw2-6 . . Determines -the maximum amount
: " 5t RAM which can be installed
: to the system board without
5 ; using a memory expansion adapter,
E i 5W2-7 » ON Enables the built-in R5-232C port. ‘ ' "
i ! sw2-8 oN Enables che built-in parallel port.
:
L
E
555
) i
U} 1]
g g
i _ 2
o 0
o 5
-0 5
o [
15 l.
; 0
U] i)
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Quick reference for Swit

'
]
H
v

8
o
ch Settings ;

A.5
involved with the memory size
' 'SW2-6 ON = indicates the €44KB version,
OFF - indicates the 256KB version. . i
} .
'Enabled 256K 640K
5W1l-3 SWl- ,Bank Version Version
ON ON il 64K 256K
OFF ON ‘1,2 128K . 512K
ON OFF '1,2,3 192K 576K
.OFF OFF 1,2,3,4 256K 640K -
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Cunfigljracién switches AT

. No. Setting Function
SW1.1 OFF Disable COM1
" ON(DEFAULT) = Enable COM1
| . ' i
-, SW1-2 OFF . Disable COM2
P ON (DEFAULT) Enable COM2 |
- - . ]
SW1.3 OFF Enable real time clock (RTC1) -
ON (DEFAULT) Enable real time clock (RTCO)
[
SW14 OFF (DEFAULT) Disable IRQ2 o]
; ON Enable IRQ2 5y
P |
1

i
0

P icisicicisisicoloic)
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Que es un jumper ?
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Jumpers AT

I
|

The built-in display interface supporis ﬂcher free scrolling for
- the following display types:

- IBM monochrome compatibility
- IBM color graphics compat:bmw

i
i
l
|
(
:' - Hercules monochrome graphics compatibility
{
l

- Plantronics color | plus c0mpaubllny

. You may enable or disable the built-in d:splay adapter by
' setting the JP1 jumper.

When using EGA card, the build-in display interface should be
disabled by closing jumper JP1 at position A and setting SW2-6
. to ON. The slide switch SW4 must be set to COLOR or
' MONOCHROME respectively.__when __using___color _ or,
“monochrome monitor. Sef SW4 1o color if EGA" mode’is used—

I A 5 B O O T O O T ST S e S S S S e S A S S S e S S S NS S EEE)

.
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B Configuracion switchés AT

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

" to 768 KB and under SW2 you will see two small rectangles.
' ' ' The rectangles indicate how the switches are set. The third

" switch on switch block SW2 (SW2-3), and the fifth switch on

switch block SW3 (SW3-3) are both set to OFF; and the fourth
E switch on the switch block SW2 (SW2-4), and the -sixth switch
%

" on switch block SW3 (§W3-6) are both set to ON.

RaT- b =T 1o 1o S TSR STETO TR Ty

_ Again referring to the ta‘le, the two diskette drive
. configuration requires you tc : ¢ the switches SW2-1, SW2.7
and SW2-§ to OFF, OFF and ON respectively.
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~ BIOS AMERICAN MEGATRENDS _

i CMOS SETUP (C) Copyright 1985-1989, American Megatrends inc,.
Date (mn/date/year) Wed, Mar 15 1989 Base memory size 640 KB
Time (hour/min/sec) 13:29:34 Ext. memaory size " 384 KB
Fioppy drive A; 1.44 MB, 3 1/2" Numeric processor " Not installed
Floppy drive B: 1.2MB, 5 1/4"

t Cyin Head WProm |Zone Sec Size
Hara disk C: type : 47 = USERTYPE 1224 16 1224 1224 36 330 MB
Hard disk D: type : 40 820 6 820 820 17 42MB
Primary dispiay VGAorEGA - — ~
Keyboard ) 1 Installed Sun [{Mon [Tue {Wed | Thu | Fri [Sat
Scratch RAM option  : 1 26) 27| 28| 1| 2| 3| a

5 6 7 8 9710 1
) 12| 13| 14] 5] 1617 |18
FIXED type = 01....46, USER defined type = 47 191 20| 21 227 232425
For type 47 Enter: Cyln,Head WPcom,LZone, Sec, -
(WPcom is 0 for ALL, 65535 for NONE) 26 (| 27| 28| 29 30|31 | 1
ESC = Exit, § « 1 — = Select, PgUp/PgDn = Modity | 2| 3| 4| -5| 6] 7| 8

SISIETS]S al o o TS TS TSI S G 11 = T =
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BIO'S' AMERICAN MEGATREN_DS_ '_

|
i Floppy Disk Drives

'Usethe | « t '« keys to highlight the parameters you want to change.
‘Use the <PgUp> and <PqDn> keys to modify the values.

i : Do

Date and Time

Use the | « } - keysto select the parameters you want to change.
Use the <PgUp=> and <P|Dn> keys to cycle through the ava:labls
: settings. :

Select the Floppy drive field. Press the <PgUp> and <P_2n> keysto

" cycle througr: the avallable settings. Available floppy disk drives are 5 1/4"

{360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have
.a fioppy drive B, be certain to specify "Not installed®.

i Primary Display )

%Select the Primary display fleld to establish the primary video.display

| adapter type. Press the <PgUp> and <PgDn> keys to cycle through
Ithe available settings:

! @ Monochrome (Monoénrome adapter, inctudingb MOA and Hercules)
® Color 40x25 (Color-QGraphics Adapter initiailzed in 40-column made).
® EGA [Enhanced Graphics Adapter) or VGA (Video Graphic Array).

o Color BOx25 (Coior Grephics Adapter initialized in 80-column mode).
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|

!
3

!

'Hard Disk Drives | '.
LFor hard disk drives, use the <PgUp> and <Pgbn> keys to cycle F
- through the 46 types of disk drives supported. Type 47 is given to helg i)
 the user defined its own drive type which will be stored in the CMOS. See [

 Table 3.2 for a printed list of these drive types. '
) i Bypassing Keyboard Error ' P
ITo configure the system for non dedicated file servers, you can set the !_ﬂ

keyboard 'Not installed" in the SETUP menuy s0 that BIOS will not repont
, any "Keyboard error” and will not wait for "F1" key to be pressed during
i System boot.

!
TEaTtiTiEsE ||
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BIOS AMERICAN MEGATRENDS

Bypassing Video Emor

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

Bypassing Floppy Error

To configure the system without ﬁopby controller, you can set both the
BIOS supported ftoppy drives (A and B) as "Not installed". In that case
8108 will not check for the ﬂoppy control!er and will not report any error.

Atter you have finished with the SETUP program, press the <Esc> key.
A prompt will then appear:

Write data into CMOS and exit (Y/N) ‘

Type "Y"and press the < Enter > key. The computer performs a coid boot
{equivatent to turning the power off and back again), followed by memory

- test, and then tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskette.

39
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Table 3.2 Supported Hard Disk Drives

Write Landing
Type Cylinders Heads Precomp Zone Capacity

P ————

a3 1024 5 1024 1024 43MB
34 612 .z 128 - 612 10MB ]
35 1024 9 None 1024 77MB 3
a6 1024 8 £12 1024 68MB i
37 615 8 128 615 41MB ;
38 - g87 3 987 987 25MB 5
39 - 987 7 987 987 57MB i
40 820 6 820 820 41MB :
41 977 5 977 977 41MB
42 981 5 981 981 41MB i
43 830 7 512 830 48MB |
44 830 10 None 830 69MB i
45 917 15 None 918 114M8 ]
46 1224 15 None 1223 152MB i
i
i
I
‘ !
mmmummmmmmﬁ@mmm
= WMW%
I
E
, | E
o
E |
. |
o
: |
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BIOS AWARD L

i
3

) The SETUP program lets you specify your system s conitguranon ol

diskette drives, hard disk drives, video display, memory, date and time. [
The SETUP program is built-in, you do not need a diskette to use it.

Modular BIOS installed. !f your system has a different BIOS in-
stalled, these procedures will not work.

Torun SETUP brogram. simultaneouly press the < Ctrl> < Alt> <Esc>
keys. The SETUP screen appears on your display:

AWARD SOFTWARE CMOS SETUP

DATE (MM/DD/YY)  6/15/89
TIME (HH:MM:SS) 11:08:14

"DISKETTE 1 1.2M
DISKETTE2 . 360K :

CYLS HEADS SECTORS PRECOME

DISK 1 2 73 5 17 300

DISK 2NONE

r]
, Note 3
3 The following procedures assume your system has the Award 286 g

;

i

L

§

3

5]

8

_VIDEO EGA {

BASE MEMORY 512
EXTENDED MEMORY 0 |

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

ELS SIS ISISIS]

l t movesbetwsenitems, - - salects values

' £10 records chanaes, F1 exns, F2 for color togale
1T 415 O OO G T OO 5T 2 oy £ 41 1 050 8 sl W a1 S S il s i v -_mmulmﬂaamﬁam

- UEE RO NI I 1) 5 5 5 5 ) SISTSISSIS S|
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D.4 Real-Time Clock Information

(Addresses GG-0D) i
Byle Function Address
0 Seconds 00
1 Second alarm 01
2 Minutes 02
3 Minute alarm 03
4 Hours 04
5 Hour alarm 05 t
6 Day of week 06
7 Date of month 07
8 Month o8
9 Year 09 i
10 Status register A 0A i
1 Status register B 0B
12 Status register C oC
13 Status register D a0 . .




MANTENIMIENTO DE PC’'S Y PERIFERICOS
PARTE I

2.-MICROCONTROLADORES PRINCIPALES Y SISTEMAS
MINIMOS '

@ NOVIEMBRE DE 1997
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= Microcontroladares Principales
y Sistemas Minimos

(S

[ S 1S

Generador de Reloj: 82284 - 82384 - 8284
Controlador de DMA: 8257 - 8237
Controlador de '
Perifaricos Programable: £255
Controlador de L

Unidades de Disco: 82064 - 82062
Controlador de Teclado: 8040 - 8248
Controlador de

Interrupciones Programable: £259
Controlador de Puerto Serie: 8250

B 15151515151 S15) S 1515 | SIS SIS S S5

EEEEEEEEEEEEEEEEEEEEEEEEEE@

Controlador Programable _
de’Interval Timer" 8253
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82284
CLOCK GENERATOR AND READY INTERFACE

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

® Generates System Clock for iAPX 286 ® Available in 18-Lead Cerdip Package
Processors (See Packaging Spec, Order #231369)

u Single +5V P ]
& Uses Crystal or TTL Signal for Frequency ingle ower Supply

Source 1 Generates System Reset Output from
Schmitt Trigger input.
B Provides Local READY and MULTIBUS®* @ Available in EXPRESS
READY Synchronization — Standard Temperature Range

—_Extended Temperature Range

The 82284 15 a clock generator/driver which provides clock signals for 1APX 286 processors and support compo-
nents. it also contains lagic 1o supaly READY to the CPU from exther asynchronous or synchronous sources and
synchronous RESET trom an asynchronous input witn hysteresis.

AESET
AES ﬂ RESET .
SYRCHACHIZER
e h—
: ARDY []1 LImRY
- xTAL \ — g b
xz _osc i ax SADY 2 17 [J ARDYEN
— "SRAOYEN[]3 16157
& — ./r/ READY (4 - 15150
"2 EFIC]5 s2204 M[INC.
o 1 FcC]e 130 PCLK
ARDYEN ——i
argy L | srecnmonezen x,.C]7 12 [ RESET
I x,]s 11| AES
SRABYEN ——te READY GND q 9 10 : CLK
&Y —:D_ Loac NEADY
: i } ‘
i IS P
5 —— GENERATOR PCLK
Figure 2,
Figure 1. 82284 Block Diagram 82284 Pin Contiguration

*MULTIBUS is a patented bus of Intal.

g Cov DOV ENON Addurtas Mo Berpongduity 1o e Jae 0F Avy CorCudry Omrae Than Cocunry Emoogig v an e SHO0UCT e Otar Cotut Favent Lickrses ird < omei
January 1988
2 INTEL CORPORATION 1882 4-139

, .- GENERADOR DE RELOJ
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Inter 82284
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Waveforms '
S —
' CLK 8s a Function of EFI (52284-6 only)
® 0
o)
1 ]
el ate
NOTE: The EFlinput LOW and HIGH timas as shown are requirgd 1o
guarantee the CLK LOW and HIGH tmes shown.
' _RESET and READY Timing as a Function of RES *
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® Generales the System Clock for the » Single +5V Power Supply
iAPX 86, BB Processors; :
5 MHz, 8 MHz with 8284A s Generates System Reset Output from
10 MHz with 8284A-1 Schmitt Trigger Input

2 Uses a Crystal ora TTL Slgnal far
Frequency Source

® Provides Local READY and MULTIBUS? ;
READY Synchronization » Available in EXPRESS

= 18-Pin Package - Extended Temperature Range

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

a Capable of Clock Synchronization wim
Other 8284As

__= Standard Temperature Range
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8237A/8237A-4/8237A-5
HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

m Enable/Disable Control of Individual m Directly Expandable I6 any Numbar of
DMA Reguests Channels
= Four Independent DMA Channels = End of Process Input for Terminating
s Transfars
» Independent Autoinitialization of all
Channels m Software DMA Requests
& Memory-to-Memory Transfers w Independent Polarity Control for DREQ

and DACK Signals

M Block Initializat]
= Memory Elock Inflialization a Available In EXPRESS

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

(See Packaging Spec, Order $211369)

The 8237A Multimode Direct Memory Access {DMA) Controller is a peripheral interface circuit for microprocessor sys-
tems, 1t is designed to improve system periormance by allowing exiernal devices to diracliy transier intormation from
the systern memory. Memory-to-memory transfar Capability 18 alse provided. The 8237A olfers a wide variety of pro-
grammabte control features 10 enhance data throughput ang system optimization and to allow dynamic recontigura-
tion under program control.

The B227A is designed to be used in conjunction with an external B-bit address register such as the 8282, It contains
tour indepandent channel!s and may be expanded to any number of channels by cascading adgditional controller chips,

The three basic transfer modes allow programmability of the types of DMA service by the uaer. Each channel can be
individually programmad to Autoinitialize 1o its original condition following an £nd of Process (EOP).

Each channel has a full 64K addrass and word count capability. o
The 8237A-4 and B237A-5 are 4 MHZ gnd 5 MHZ selected versions of the standard 3 MMz 8237A respectively.
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8237A/B23TA-4/8237A-5

Table 1. Pin Description

Symbal

| Type

Namae snd Function

Namas and Function

Yoo

Power: + 5 voll supply.

. Vss

Ground: Ground.

CLK

Clock Input: Clock inpul controls
the nterna! operations of the
B217A and rts rate of data wans-
fers. The input may be driven at up
te 3 MHz for the stangard 8237A
and up to 5 MHZ for the B237AS

ary-to-memory aperalions, Oals
from the memory cames into the
8237A on ihe data bus Qunnp he
read-from-mamaory transter. in the
wriis-to-mamory transier, ing qata
bus outputls place the data into the
new memory locahon.

Chip Select: Chip Select s an ac-
Tive low input used 10 selegy tha
1 8237A as an HO dewvice cunng the
lidee cycte. This altows CPU com-
{ mumcstion of Ihe data bus.

RESET

Reset: Resel 13 an active hugh in-
put which clears the Command,
Siatus, fReguest ang Temporary
raQistars, it miso clears 1he
firsthast the'tlop ang sets the
Mask register. Following a Reset
the Qavice 13 th the tdie Cycle.

0 Raad: VO Read is & Didiree-
tional active low 1hres-stale line In
the I1die cycle, It is an inpyt controf
signa! used by the CPU 10 tead the
control ragisters tn the Active &y-
cla, It is an output control signal
used Dy the B2I7A to access dats
from a peripheral dunng a DMA
Wnite transfer.

AEADY

Ready: Ready is an input used 1o
extend 1he memary read ang winta
pulses from the B237A to accom-
modate slow memories or 10 per-
phersl devices, Ready myst not
Maka tran3:ions uiing its spece
{rag setup/hoid trme.

UQ Write: 1/Q Write i3 a bidirec.
tional active low INree-state hne. in
tha {¢le cycle, it 1% an input control
stgnal used by the CPU to ioad in
formation into tha 8237A |0 tha Ag-
tive Cycle, 1 13 &h output control
signat used Dy the B2I7A to load
data to the penpheral curing a
DMA Read transfsr.

HLDA

Hold Acknowledge: The aclive
high Molg Acknowiedge from the
CPU indicates that it has relin-
quished contral of ths system
busses,

DREQQ-DREQI

DMA Request: The DMA Feques!
tnas are ndividusl asynchronous
cnannat requesl INDULs VSed Dy e
rpheral circuits 1o obtan DMA
service. In lixed Priority, DREQO
hag tha™ highast priority and
DREQI nas the iowest prioriy. A
request 13 Qeneratea by actating
the DREQ hine of & channal. DACK
will eage the r gruti
of DREQ mignal. Pouarity of DAEQ
I1s programmabte. Rese! intializes
thess hnes 10 active high. DREQ
MUl D& Ma-NTAINGD unti the COMe
{sponaing OACK goes active,

: 0BO-DB7

i Date Bus: The Data Bus hines are
bigitactionsl thres-state signats
connacted 10 the System data bus.
The cutpuls are snabled tn the Pro-
gram condthion auning the /O Read
10 output the contents of an Ag-
aress register, & Status regster,
the Temporary ragisiar of & Word
Count reguister to tne CPU, The cut-
puts are aisabled and the mputs
are read during an VO Write cycle
when the CPU i3 programmng the
B8237A control registers. Duning
DMA cycies the most sigrificant 8
bits of the sJdress are outpul pnto
the data bus 1o be strobed o an
axtgrnal latch by ADSTE In mem-

End of Procass: €nd of Process 1s
an aclive low Didirestional signal,
Intormation concarning the come-
piation of DMA services is avalk
able at the Didirectional EOP pin,
Tha 82ITA aliows an external siQ-
nal 10 termunats sn active DMA
service. This 13 accomplished Dy
puliing the EQP input [ow with an
axtarnal EQP signal The 8237A sk
30 genarates a pulse when tha 1er
minat count (TC) tor any channel 1s
reached, This generates an EQP
1Nl which 18 output througn the
EOP Line. The reception of EQP,
sither internal or externai, will
cause the B2ITA o terminstie the
serviCe, resel the request, andg, o
Auteinitialize 13 enabled, to write
the base registers {0 the cutment
registers of that channgd, The mask
bt and TC bit 10 the status word
wiil be sat fof the currenily active
channel by EOP unisss the Channgl
is programmea for Autoinitiaiize. In
that case, the mask bit remaing uh-
tnanged Duting memory-to-memory
transters, EOP will be oulpul whan
ihe TC for channel 1 occurs. EOP
should be tied Pigh with 8 pull-up
resiator if it 18 nol used 10 prevent
sfronsous end of process inputs

Symbel Typs
10R uo
iow HO
ECP [T[s]
AD-A3 wo

Address; Th. four lsast mignuficant
agdrees  rgz  ara Direstional
three-stats sizrain, In the (Oig Cy-
clg they ar: =205 snG are used by

the TP 0 slress the regigter
17 0m 22707 20 rend. (n the AcCtwe
Cyc'e '™ ate QUIDYTS AN proviae

the . »»* 4 Ditg of \he Ouibut !
430 Ty :
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B23TA/8237A-4/8237A-5

Table 1. Pin Description (Continued)

Symbal Typn Name and Function Symbol Type Name and Function
AdAT O | Address: The four most sigmificant AEN O | Address Enabla: Address Ensbie
- address hnes sre throe-siate oui- enables the B-bil lateh cantmming
puls and provide 4 bins of sgdress, the upper 8§ adaress bits onio the
These lines are enabled only guning system sddress bus AEN can atso
the OMA service b# used to disable cther Systam bus
+RQ C | Hold Request: This 1a the Hold Re- drivars cunng DMA ransfers. AEN
quest 1o the CPU and IS used to re- ' sctive HIGH
quest control of the systam bus, M ADSTB 0 Addrean Strobe: The acirve hgh,
the coresponding mask pit (e Adaress Strobe i1$ usad to strobe the
clear, the pressnce of any vahd uppar adaress Dyis Into an extarnsl
| DREQ causes B2ITA 10 t33us the tatch,
[ HRO. HEMRA O | Memory Read: The Memory Read
DACKO-DACK3 o] DMA Acknowledge: DMA Ac- 1gnai 13 an active low three-state
knNowiedpe 18 usad to notity the in- outputl used Lo access aatafrom the
dividual penpharals when one has selecied memaory localion gunng &
been granted m DMA cycle The OMA Read or a memory-to-memaory
sanss of these iines 8 program- transter.
:"?:‘:'“' initializes them to ac- MEMW O | Memory Write; The Memory wnte
. $ an sciive low three-state output
used 10 wrile gala to the seiected
memory localion during & DMA
FUNCTIONAL DESCRIPTION Write or 8 memory-to-memory
. transfer.

The 8237A block diagram inctudes tha major logic
blocks and all of the internal registers. The data inter-
connecltion paths are also shown. NO! shown are the
vanpus control signais between tha biocks. The B237A
contams 344 bits of internal memory in the form of
regisiers. Figure 3 Lists these registers by name and
shows the $ize of sach. A detailed description of the

registers and their functions can be found under '

Reg:ster Description.

Name Sire Number
Base Adareas Registers 1100 L]
Base Word Count Regrsters 16 Dits L
Currenl Acdress Hegisters 18 uts 4
Current Word Count Registars 16 bitn L}
Temoorery Acdress Regisier 16 brtn 1
Temponry Word Counl Regrsler 1119 1
Status Regrater Bty 1
Command Regisher abits 1
Temnporary Register 8 bits 1
Mooe Ragisieny L] ] 4
Mask Regiater 4 bits 1
Reqiast Register 4 bits 1

Figure 3. 823TA Intema! Registers

The 8237A contsins three Dasic blocks of control legic.
The Timing Control block generates internal timing and
external control signals for the 8237A. The Program
Command Control biock decodes the vanous com-
mangs given to the B237A by the microprocessor prior
to servicing a DMA Request. It aiso decodes the Moda
Control word used to seiect the type of DMA dunng the
servicing. The Prionty Encoder block resoives prionty
contention between DMA channels requasting service
stmuliansously,

The Tumung Control block derives internat Uming from
the ciock inpul. In 8237A systems this input will usually

L d

be the o2 TTL clock from an 8224 or CLK from an
BOBSAH or B2B4A. For BOBSAH-2 systems above 3.9 MMZ,
the BOBS CLK(QUT) does not sansfy B237A-5 ctock LOW
and HIGH ume requirements. In 1his case, an external
clock should be used to drive the B237A-5,

DMA Operation

The B237A is designed to operate in two major cycies.
These are calied Idie and Active gycles, Each devica cy-
cle is made up of a number of states. The 8237A can
assume seven separate states, each composed of one
tull clock period. State | (Sl) is the \nactive state. It ia
enterad whan the 8237A has no valid DMA requests
pending. While 1n Si, the DMA controiler is inactive but
may be in the Program Condition, being programmed by
the processor, State S0 (SO is the lirst stale of 3 DMA
service. The B237A has requested a hold butl the pro-
cessor has not yet returned an acknowledge. The B2I7A
may still be programmed uniil it receives HLDA trom the
CPU. An acknowledge from the CPU will signal that
DMA transfers may begin. $1, 52, S3 and S4 are the
working states of the DMA service. if more time is
needed to compiete a transfer than s available with nor.
mal timing, wart states (SW) can be inserted beiween 52
.or 83 and S4 by the use of the Ready line on the B23TA,
Note that the data 18 transierred directly trom the VO
device 1o memory (Of vice versa) with IOR and MEMW (or
MEMR and TOW) being active at the same time, The data
15 not read into_or dnven out of the 8237A in jO-to-
memaory ar memory-tc-iC OMA transfers.

Memory-1o-memery transfers require a read-from and a
write-to-memory to complete each transier. The states,
which resemble the normal working states, use two
digit numbers for identification. Eight states are re-
quired lor a singte transfer. The first four states (511,
S12, §13, 514) are used tor the read-from-memory half
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B237A/B23TA-4/823TAS

and the 1ast four states (S21, S22, $23, $24) for the write-
1g-memory hat! of the transter,

tDLE CYCLE

wnen np channel 1s requesting service, the 8237A will
enter the icle cycle and pertorm “Si" states, Ln this
cycie the B237A whl sample the DREQ lines every clock
cycle ta determine il any channel 15 requesting a DMA
service. The device will aiso sample S, looking tor an
aitempt by the microprocessor to wrlte of read the inter
nal registers of the 82374, when C§ is low and HLDA ls
low. the BZITA enters the Program Condition. The CPU
can now establish, change or inspect the internal defini-
tion of the part by reading from or wnting to the internal
registers Agdrass fines AQ-AJ are inputs to the device
and select which registers will be read or written. The
iDR and TOW fines are used to select and time reads or
writes. Due 1o the numbear and size of the internat regis.
ters, an internal fhp-{lop is used 10 penerate an addi
tonal bit of address, This Dit is8 used 1¢ determine the
upper or iower byte of the 16-bit Address and Word

Count registers. The flip-flop is reset by Master Clearor

Reset. A separate software command ¢an alsa reset this
tiip-tiop.

Specral software commands can be executed by the
8237A 1n the Program Condition. These commanads are
decoded as sets of addresses with the CS and ICW. The

commands do not make use of the gata bus. Instruc- -

tions incluce’ Clear First/Last Flip-FLop and Master
Clear.

ACTIVE CYCLE

When the B237A is in the Idie cycle and a non-masked
channel reguests a DMA service, the device will output
ar HRQ to the microprocessor and enter the Active cy-
cle. It is in this cycie that the DMA service will take
place, in one of tour modes:

Singla Trensier Mods — In Single Transfer mode the
device {s programmed 10 make one transfer only. The
word count will be decremented and the address dec-
remented or ingcremented tollowing each transfer, When
the wora count “rolls ovar” trom zero 16 FFFFH, a Ter-
minal Count (TCI will cause an Autoinitialize if the chan-
nel has peen programmed to do so.

DREQ must be held active untit DACK becomes active in
orgder 10 be recognized. If DREQ is held active through-
out the singie transter, HRQ will go inactive and release
ihe bus to the system. It will again go active and, upon
receipt of a new HLOA, another single transter will be
performed. 1n 80B0A, BOBSAH, BOSB, or 8086 system this
will ensure one tull machine cycle execution between
DMA transfers. Details of tirming between the 8237A and
other bus control prolocols will aepend upon the char-
actenislics of the microprocessor invoived,

Block Transter Mode — In Block Transfer mode the
device is activated by DREQ to continue making trans-
ters guring the service until a TC, caused by word count
going 1o FFFFH, or an external End ot Process (ECP) s
encountered. DREQ need only ba held active untll DACK

bhecomes active, Again, an Autownitiatization wlll occur
at the end cf the servite il the channel has been pro-
grammed for it.

Demand Transfer Mode — In Demand Transter mode the
device i3 programmed to continue making iransfers
until a TC or exienal EQP is ancountered or until DREQ
goes inactive. Thus transfers may cantlinue until the KO
device has exhausted its data capacity. After tha UQ
device has had a chance 10 catch up, the DMA service 18
re-estabiished by means of a DREQ. During the tme
between services when the microprocessor is allowed
1o operate, the intarmadiate values of address and word
count are stored in the 8237A Current Address and Cur-
rent Word Count registers. Only an EOF can cause an
Autoimnitialize at the end of the service, EOP 13 generated
either by TC or by an external signal.

Cascade Mode—~Thts mode is used to cascade more than one
8237A together for simple system expansion. The HRO and
HLDA signals from the additional 8237A are connected to the
DREC and DACK signals of a channel of the inihal 82374,
This aliows the DMA requests of the agdtional dewice to
propagate through the prority network circuitry of the preced-
ing dewvice. The priority chain is preserved and the new gevice
must wart for s turn 1o acknowiedge requests. Since tha
cascade channe! of the intial B237A 18 used only for prior-
hzing the addtional device, it does not output any address
or controf signats of its own, These could conflict with the
outputs of the active channel in the added device. The B237A
wiil respond to DREQ and DACK but ali other cutputs except
HRQ will be disabled. The ready input 1s ignored,

Figure 4 shows two additional devices cascaded Into an
nitial device using two of the pravious channels. This
forms a two lavel DMA system. More B237As could be
added at the sacond ieve! by using the remaining chan-
nels of the first ievel, Additional devices can alsc be

-added by cascading into the channels of the second
" lavel devices, forming a third level.

THD LEVEL

AT LEVEL &X7A

nhQ OREQ e WRD

ped Mt DACK pomce] B4

I3

DALG [— HAQ
DACR [ HLD&

wiTeL DENCE ' o

(31041 T ¥
OEYKES

i

Figure 4. Cascaded B23TAs
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8237A/8237A-4/8237A-5

TRANSFER TYPES

Each of the three actve transier modes can perform three
different types of transiers These are Read. Write and Verdy.
Write transfers move dala from and /O device to the memory
by activating MERMW and 1OR Read transfers move data from
memory to an O device by activating MEMR and IDW, Venty
transfers are pseuda transters. The B237A operates as in’
Read or Write translers generaling acdresses, and responding
to EOP. etc. However, the memory and KO control ines all
temain inactive, The ready inpul 15 1gnored In verify mode.

Memory-to-Memory—To perform block moves of data from
one memory address soace to another with a minimum of
program effort and time, the 8237A inCludes a memory-to-
memory transfer feature Programming a bl in the Command
register seiects channets 0 to 1 to operate as memory-to-
memecry transier channels. The transfer 1s imtialed by setiing
the software DREQ for channel 0. The B237A requests a DMA

service In the normal manner. Alter HLDA 1S true, the dewice, -

using tour state transfers in Block Transfer mode, reads data
from the memory. The channet 0 Curren Adtress register1s
the source for the address used and 18 decremented or incre-
mented In the aormal manner. The data byle read from the
memaory s stored in the 8237A internal Temporary register.
Channel 1 then pertorms a lour-state iransfer of the data trom
the Temporary register to memory using the address in its
Current Address register and incrementing or gecrementing it
in the normal manner. The channel 1 current Word Caunt 15
decremented. When the word count of channel 1 goes to
FFFFH. a TC is generated causing an EOP output terminating
the service,

Channel 0 may be progmmmed 1o retain the same ad-
dress for all transfers. This allows a single word to be
written to a block of memory.

The B237A will raspond 10 axternat -E?F-' signals dunng
memory-to-memory transfers. Data comparators in
biock aearch schemas may use this input to terminate
the service when-a maich (3 tound. The timing of
memory-to-memory transiars 18 found n Figure 12.
Mamory-to-memory aperations can be detected as an
active AEN with no DACK outputs.

Autoinitialize—By programming & bit in the Mode register, a
channes! Mmay be set up as an Autoindiaiize channet Dunng
Autoinitalize inalization, the onginal values of the Current
Agdress and Current Word Count registers are ayiomatically
restored from the Base Address and Base Word count registers
of that channel toliowng EGP The base registers are loaded
simultangsously with tha current registers by the micropro-
cessor and remamn unchanged throughout the DMA sernce
The mask bitis not altered when the channel s in Autoinitiatize
Foliowing Autoinutialize the channel is ready tc perform
another DMA sanace, without CPU intervention, as soon as a
vaita DREQ 1= detected In order to Autcninittalize both chan-
nels in & Memory-to-memory transier, both word counts should
be programmed identcally It interrupted exerna'ly, EOP
pJises snould be applied in both bus cycles.

Priory - The 8237 A has two types of ptiority encoding avail-
able as aoltware selectable options. The hrst 5 Fixed Prionty

which fixes the channels in pniory order based upeon the
descending value of thewr number The channel with the lowest
priartty 1$ 3 {oilowed by 2, 1 and the highest priority channet,
Q. After the recogniion of any one channel for service, the
other channels are prevented from tnterternng with that ser-
vice unhi it 1s completed.

The second scheme is Rotating Prignity. The last chan-
nel to get service becomes the lowest priority channel
wilh the others rotating accordingly.

1 2 ¥d
Service Service Service .
hghest 0 2 . aeTVICH J - ice
1 g MTVICH 3 — requast 0
2 —\o 1
lowast 3 1 2

With Rotating Priortly in a single chip DMA system, any
device reguesting service i3 guaranteed 1o be recog-

nized after no maore than three highar priority services |
have occurred. This prevents any one channal trom -
" monopohzing the system.

Compressed Timing — In order tO achieve even greater )

throughput where system characiensthics permil, the
8237A can compress the transfer time to two clock
cycles. From Figure 11 11 can be seen that state S is
used to extend the access Lime of the read pulse. By
tarmnoving state 53, the read pulse width s made equal to
the write pulse witth and a transter consists onty of
state S2 10 change the address andg stata 54 to perform
the read/writa. S1 states will still cccur when AB-A15
need updating (see Addaress Generation). Timing for
compressed transfers is found in Figure 14,

Address Generation — In order to reduce pin count, the

B237A multiplexes the eight higher order adarass bits -

or ihe data hnes. State 51 1s used to outpul the higher
order address bils to an externai latch from which they
may be placed on the address bus. The falling edge of
Agdress Strobe (ADSTB) is used to pad these bits from
the data lines to the tatch. Address Enable (AEN) is used

10 enadle the bits onto the address bus through a thres-

stale enable. The lower order address bits are output by
the 8237 A directly. Lines AQ-AT shoyld be connected to
the andress bus Figure 11 shows the Lime relationships
between CLK. AEN, ADSTB, DBO-D87 and AD-AT.

Ounng Block and Demand Transter mode services,

wiieh inclyge multiple transfers, the addresses genar.

- ated wil be sequential, For many transiers the gata held

I~ Ihe extarnal addrass latch will remain the same. This
¢ala need only change when a carry or borrow from A7
to Af 1axes place «n thae normal sequence of agdresses,
To save ime and speed transfers, the B237A execules
S1 s1ates only whan updating of A8-A15 in the latch is
necessary. This means for Jong services, S1 states and
Aoaress Strobes may occur only once every 256 trang-
ters, a sawings of 255 clock cycles tor each 258
iransters,

VB
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REGISTER DESCRIPTION

Current Address Ragister — Each channs! has 3 16-bi2
Current Address ragister. This ragister holds the value
of the adcoress used during DMA transfers, The addreass
15 automatically incremented or decrementad atter sach
transier and the intermediate values of the address are
stored in the Current Address register auring the trans.
fer. This register IS written or read by the micro-
processor 1N successive B-bit bytes. It may aiso be reink-
nalized by an Autoinitialize back 10 a3 _original vatue.
Automnitialize takes place only after an EQP.

Current Word Reglster - Each channel has a 16-bit Cur.
rent Word Count register. Thus regisier determines the
number of transfers to be performad. The actual number
of transfers will be one more than the number pro-
grammed in the Current Word Count register {i.e., pro-
gramming a count of 100 wii result in 101 transfers). The
word count 13 decremented atter each transier. The
intermediate value of the word count s stored in the reg-
i1ster dunng the transter. When the vatug in the register
goes from zero to FFFFH, a TC will be generated. This
register 15 \caded or read i successive 8-Dit bytes by
the microprocessor in the Program Condition. Foliow-
ing the end of a OMA service it may also be reinitialized
by an Autownitialization back to 118 onginat valve. Auto-
initialize can occur only when an EOP occurs. If it is not
Autoinitialized, this register will have a count of FFFFH
after TC.

Base Address and Base Word Count Ragisters — Each
channel has a par of Base Address and Base Word
Count registers, These 16-bit registers store the original
value of their associated current registers. Dunng Auto-
initialize these values are used to rastore the current
registers 10 their original vatues. The base registers are
written simultanecusly with their corresponding current
reguster th B-bit bytes in the Program Condition by the
microprocessor. These registers cannot be read by the
MICTOprocessor.

Command Register — This 8-bit register controls the
operation of the B237TA. It is programmed by the micro-
processor in the Program Condition and 18 clesred by
Reset or a Master Clear instruction. The followtng table
lists the function of the command bits. See Figure 6 for
address coding.

Mode Register — Each channel has a 8-bit Mode regis-
ter asscciated with it. When the register is being written
o by the microprocessor in the Program Condition, bits
0 and 1 determine which channe! Mode register is 1o be
written. e

Request Register — The 8237A can respond to requests
for DMA service which are initiated by software as well
as by a DREG. Each channsl has a requast bil associ-
ated with it in the 4-bit Request register. Thase are non-
maskable and subject to proritization by the Prionty
Encoder network. Each ragister bit is set or reset sepa-

. CONTROLADOR DE D

Command Register

7T 6 8 4 3 2 1 0 -— Bt Numbar

CLI LY T III
e H o

0 ChannelQaddresshold s woe
1 Channel { &3aresa holg srabis
X HondwO
__._{ 0 Controlisr snable
1 GControlies disabis
0 Nomat timing
1 Compressed timing
X itpitGmt

ea—
1 Rotating prorty

0 Late write seiection
1 Extenaea wrils apiection
X Houtdmt
]
-{
[}
1

0 DREQ wsnss active high
1 DAEQ sensa actvy low

0  DACK sense active iow
1 DACK sanss aclivs high

Mode Reglster
7T & § 4 3 2 1 0 w— BN Number

CTTTT7
houn el “l—' 00 Channal O salect
91 Channsl T semcy

- 10 Channel 2 seiect

11 Channel 3 setact

00 vanty transfer
01 Wnite iranster
10 Asad tranter

1 llegal

XX Hotsdand T

] O A |
b1 autesmtwnzstion engbie

0 A »alact
1 Adarass Gecrenent select

1 Single MOoe satect
0 Biock mooe seisct
1 Cascaoe moos seect

]

1

lm Demand mode select
0

Reguest Register

2-57

T 8 8 4 3 2 4 0 0N Numbar

e Py Tl
01 Seiect chunnel 1

Con't Core
- 10 Seiec channel 2
11 Select channel 3

—{ 0 Reset request bt

1 Sat request dit

rately under software controt or is cieared upon genera-
tion of a TC-or external EOP. The entire register s
clearsd by a Reset. To sst or reset a bil, the sotiware
loads tha proper form of the data word. See Figure 5 for

register adaress coding. in order 10 Make 8 sofiwere re-
quest, the channel must be n Block Mode.

MA \
5%
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Mask Ragister — Each channel has associated with it a
mask bit which can be et to disable the ncoming
DAREQ Eachmask by Is set when 113 associated channe!
produces an EOP i the channel 18 not programmed for
Auloiniialize, Each bit of the 4-bit Mask registar may
also be set or Cleared separately under sotiware control,
The entire register 15 aiso se1 by a Aeset. This disables
all DMA requests until a clear Mask register instruction
altows them 10 cecur. The mstruction 1o separately set
or clear the mask bits 15 similar 1n torm to that used with

the Request register. See Figure 5 for instruction ag.
aressing.

7T 8 5!!2‘0‘—3]!“““

l_"

TS {00 Select chanas O mask bit
D""‘ tCare 01 Select channel 1 Mask dit
10 Sweiect cngnnel 2 mask tet

11 Selsct channel J mask tit

0 Ciedr mask bit
Sa1 mask bit

All tour tits of the Mask register may also be writlen
with a single command.

T 8 5 4 3 2 1 0 eg——git Number

(T TTTTT]
Dont Care _{0 Clear channel O mask bit

Sal channal § mask bit

___{ 0 Ciear channal + mask it
Set channel 1 mask bit

_‘0 Clear channel 2 Mmask bl
Setl channet 2 mashk bit

__‘0 Clair channel 3 Mk bit
1 Set crannel 3 mask bit

-
| Register | 6 oh L. _Slth
i CS 1OR IOW A1 A2 M M
j"Eommang | wme ] 1 -] T4 o 0
l Mage Write 1] 1 ] Tt 0 1
[ Recuas Wrile -] 1 1] 1 a ¢
Mask SetiResat | O H [} LI I
| Magn Write o 1 [] 1 LI B
| Temoorary | [ T T 1 0t
| Saws Raad v 0 1 T 0 0 0

Figure 5. Definltion of Register Codes

Status Register = The Status register 1s gvariabia 1o be
reag out ot the 82374 by the microprocessor. it containg
information about the siatus of the devices at this point,
Thts information incluges which channels have reached
a termanal count and wiuch channels have pending DMA
requests Bits 0-3 are set every time a TC 13 reached by
that channel or an external EOP s applied. These bits
are cleared upon Reset and on each Status Read. Bits
4-7 are set whanever Lhew corresponding channel is

requesting service,

T 8 5§ 4 3 2 1 ¢ w— BhNumow

b1 TT 5

[ =—1 Cravne & s reacnes TC
e 1 Crasnee " ras reached TGO Y
¢ {"a~ne I nat reachea TC
————————— 1 Cranne 1ras reacred TC

e s—_—— | Crnanne £ request

Sranne  requesl

¢ Chamne 2 -wquesi

T Channee 3 request
Temporary Register — Tae Temporary register is used
to hold data dunng me—c-y-lo-memory lransters, Fol-
lowing the completion 2* e trgnsiess, the last word
moved can be read by :me rmucroprocessor in the Pro-
gram Congition. The Tewporary reqister always ton-
taing the last byte trans’e-~ad in the previous memory-
to-memory operation, yn ess cleared by a Resal,

Software Commands - Thase are additional special software
commands which can be executed in the Program Condition,
They do not depend on 21y sDecific b sattem on the data
bus. The three software ¢z nmands are; .

Cilear FirstiLast Fhip-Fiop- This command ts executed
priof 1o wriling Of reading hew agaress or word count-
intormation to the B237A. This initializes the thip-flop

10 a knOwn State 30 1nal subsequent aCCcessas (O reg- -

ister contents by the microprocessor will adoress
upper and lower bytes n the corract sequences.

Master Clear: This safiware instruction has the same
effect as the hardware Aeset. The Command, Status,
Request, Temporary, and internal First/Last Flip-Flop
regiS1ers ara cteared and the Mask reister 1s set, Tha
B8237A will enter the tdle Cycle.

Cilear Mask Register: This co-mmand clears the mask
bits of ali four channels, enabling them to accept
DMA requests.

Figure 6 lists the sodress codes for the sottware com-
manads: :

i

i

Onersion

Faas Siivs Peproter

Wme Commond Bogutet

apel

i e e i

Rt il

—

Wing Sagy wavs Baguin- B0

«f=]=Jo]|o]e |0
alolol-|-|olall

Lo

Yrrne Mo Mo ier

sjolo|e|a]la|o|ofa |l

Ciotr Byie Pummar Fiap - fing

alola |-

Nand Tommbiuary Roguarer

ks arde Cobit

Megai

Cinar Masn Ragesir

-] lala]e]e -

s

qpcb-ﬂ‘ﬂ‘O'ﬂ-D-ﬁm

1
0
1
1]
.
o
1
L]
] B!
L]
[}
[
'
[
1
Q

| wiaw a5 Mosk Ragater Bas

Figure 6. Software Command Codes

| .

52



Il'l'[el 8237A/8237A-4/B237A-5

Signaty }
[ R Tl A = internal FlpF - |
hannel | s iGR iow A? Az a1 a0 pFlop | Dats Bus DBO-DBT
a Base ang CuTan AJaress Write 0 1 [+] ] o Q9 0 [+] AC-AT
1] 1 Q 0 -] ] ] 1 AB-A1S
Current Adgress RAead o 0 1 0 -] o -] ] AD- AT
0 1] t ] [} ] Q 1 AB-A1S
Base ang Cutrent Word Count Winte -] 1 0 0 -} ) 1 0 WO-WT
- [} t '] ] o Q ¥ 1 WE-wW1s
Current word Count Rasd ] ] t -] 0 ] 1 ] WwWo-WT
0 o- 1 -] -] 0 1 1 wh-W1S
1 Baas ang Current Address write 0 )} [} -] -] ] 0 Q AL-AT
] 1 [} ] '] 1 ] 1 AB-A1S
Currani Adgrens Peasc 0 ¢ 1 Q 0 ¢ ] AG-AT
. [4 0 1 0 o 1 o 1 AR-ATS
Sase ana Current word Count wnte 0 t [} Q [} 1 1 [} WO-WT
0 1 [} ] a 1 1 1 wa-w1s
Current word Count Read 0 ) ) 0 1] 1 1 ] WO-WT
-] o ) Q o t 1 "1 WB-w1s
H Basa and Cutrent Aadress wnie ] 1 [ ] 1 0 o 0 AD-AT
o 1 0 ] 1 0 ] 1 AB-A1S
Current Agdress Raad -] -] 1 ¢ 1 [} -] [} AQ-AT
0 [} 1-- 0 1 -] ] 1 Ab-AS
Base ang Current Worg Count | Wite 6 1 0 & 1 0o ° “wo-w?
| ¢ » o o v 0 1 WB-w1S
Current word Count Raad [} [} 1 ] T [} 1 0 wWo-w?
4 ] 1 9 10 1 1 WB-vi18
3 Bass and Curment Address Write -] 1 [} ] t 1 0 1] AD-AT
[} 1 o ¢ 1 1 -] 1 AB-A1S
Curment Agaress Paagy ¢ o 0 1 t o . [ AD-A2
- 0 o [} 1 1 ] t AB-A13
Base snd Curant Wore Count Write 1] 1 0 0 1 A ] ] WO-w?
0 1 0 -] 1 t 1 % WB-W15
Currem word Counl Read [ [ ] 1 t ] [ wo-w?
L ¢ L 1 0 1 t 1 1 We-W15

Figure 7. Word Count and Address Register Command Codes

PROGRAMMING

- The B237A will accept programmung from the host proc-
es50r any time that HLDA 13 inactive; this 15 true even if
HRQ is active, Tha responsibility ol the host 1S 10 assurs
that programming and HLODA are mutually exclusive,
Note that a problem can occur if 3 CMA request ocours,
on an ynmasked channel while the 8237A is being pro-
grammag, For instance, tha CPU may be starung {o
reprogram the two byte Adaress regisier of channel 1
when channel 1 receives a DMA request. it the B237A is
enabled (bit 2 in the command register is 0) ang channel
113 unmashed, @ DMA service will occur after only one
byts of the Address register has been reprogrammed.
This can be avoided by dirsabling the controlier (setting
Bi11 210 the command register) or masking tha channel
betore programming any other registers. Dnce the pro-
gramming is complels, the controiter can be enablediun-
masked.

After power-up it is Suggestac that atl internal locations,
especially the Mode regisiers, be icaded with some
valid value. This shouid be done even iIf some channels
are unused.

~
i
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APPLICATION INFORMATION

Figure B shows a converniant method for contiguring &
.OMA system with the 8237A controller and an BOS0AS
B80B5AH mucroprocessor System. The multimode DMA
controller issues a HRQ to tha processor whenever
thers 13 at least ona valid DMA request trom a peripheral
device. When 1he processor replies with a HLDA signal,
the 8237 A takes control of the address bus, the data bus
and the contro! bus. The addresa {or the first transier

operation comes out in two bytas — the least signifi-
cant 8 bits on the might addrass outputs and the most
significant 8 bits on the data bus. The contents of the
data bus are then latched into the B282 8-bit tateh to
complete the full 15 bits of the address bus. The B282 is
a high speed, B-bit, three-state latch in a 20-pin packags.
Alter the initral transtor takes place, the latch 1a updated
only atter a carry or borrow 13 generatad (n the least sig-
nificant address byte. Four DMA ghanne!s are provided
whan one B237A 15 used.

ADDAESS WUS a-a1$ )

At
—=>O————Oﬂ!
[+
e
‘JL, | LT LATCH
aA0-A15 AEN AC=AD Aa=AT? Am. - -
HLDA nLoa o ; - g::-C:D
5 g
e w FEflgy %% ]
- t 7YY h(
cLoex
aeser
WTN O
LLL] o A cowrrnor
=11 o2 ws
W p—
]
-
080.087

RYSTEM DATA 2US

Figure &. 8237A System interfacse
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_ABSOLUTE MAXIMUM RATINGS* . *NOTICE: Stresses above those histed under “Absolute

, Maximum Ralings” may cause permanent damage to the
device. This is & stress rating only and tunctional opers-

Ambient Temperature under Bias .........0°Ct070°C . nonof the device at thase or &ny other condilions above
Storage Temperatyre _............—65"Cto +150°C those indicated in the operational seciions of this specifi-
voliage on any Pin with Lo cation is not imphed. Exposure 1o absciute maximum

RespecttoGround . ................... =05to7V raling conditions for extended pericds may affect device
Power DisSI1Dation . . ... i liiiae e 1.5 watt reliabity,

D.C. CHAHA_CTERIS'HCS (Ts = 0°C to 70°C, Ve = 50V =50, GND = 0V}

Symbol | Parameter Min. | Typ.u Max. Unt Test Condttions
Vou | Output Fign Voltage 24 v Ion=-200uh -
33 v low = -100 wA THRQ Only)
Voo | Output LOW voltage 40 v loy = 2 0mA (asta Bus. EOP
oy = 3 2mA (other outputs)
lo = 2 S5mA (ADSTB) (Note 8)
Vi ! input HIGH Voltage 20 Vae =05 v {Note 8)
' ! input LOW Voltage -05 08
Wy | Input Load Current . =10 uh OV = Vi = Vec
o Qutput Leakage Current =10 uh 045V £ Vour = Voo -
lee VeeSupply Current 110 130 mA T, =+25°C '
) 130 150 mA | Ti=0°C .
Co Qutput Capacitance 4 8 pF
€ | input Capaciance 8 15 BF | fe=10MHz inputs =0V
Cio | 1/O Capacitance 10 18 oF .
NOTES;

1 Troical vaives are tor Ty = 25°C nomindt SuDply vOItEQE AT NOMING! DrOCess g DAIBMEIRTS.

2 \NBUL BMING DATAMEIETS ASALME ransInon Lmas 13 20 N3 OF eSS WAYEIGN™ measurement POINS for DOIN mput and ouipul Bignets are 2 OV for HIGH
430 0 BV 10 LOW uniess otnerwiss noled,

Oulput toading 15 1 TTL gate pius 150pF CABSCHANCce. UNIEss ONarwise noled ’
The net FOW ar MEMW Fiyise width tor narmal wrte witi pe TCY-100 ns ang tor extendea wrie widl be 2TCY-100 ns The net ro_ﬁgf_MEMH oulse
wndin for narmyl resd wiil be 2TCY-50 ns and for COMDret S reag will De TCY-50 me

TOO 15 sowcitied for Iwo g1 Hevent outlout HIGH leveis TOOY & messurat at 2 0V TDO2 15 messured 813 3V The vhiud tor TDO2 nssumes an
extemal 3 IK(] puli-up resuior conneciad from HRQ to Veo

DREQ snouid oe g Bctive Until DALK o returmed

DREQ anc DACK a1gnils msy 0e achive tugh or sctive low Timng diigrams assume the actve high mode

THe values O Vo, ARG Vi have DESN changdd from the 1985 SORCITICATION 13 31Jw MOre O81:N Margin

SuCCessive resd ang/of wrtle Aoeranons Oy the axternal processdr 10 program Of eagmine (he Controlier Must De fmed 10 altow a1 a3t 500 na tor Tng

B2I7A avinast 500y lor the BIITA-4 400 BT WeaST 400 A 101 1N 8237A-5 3814COvery Ime Do lween 3Cive 1020 O wrilk DulSes THe 33me recovery ime s
NEEAE0 hetwaen SN SChvE read OF white PUlM® IOHOWED Oy 8 DMA teanater

10 EDP 15 an ooen collector outpul Trus parametesr agaumes e presence ol & 2 2% pullug 'o Vee

0 515 af DUL INB1 SNoUID AtwEYS DF 81 8 I0QIC NG ieve! AN INEYASI Dubi- P TES/A10¢ Wil $3TADVEN B LOGIC HIGh when e DI 1y gt l\o'mm ha
FREOMMENOEA Roweve! thal P 5 be et 10 Ve

12 Quipur Loading on the Data Bus i I+, GEte plus 100CF Capaciance

.-t

w

- B oo

AC. TESTING INPUT, OUTPUT WAYEFORM

HPUT-OUTIT

24 - .
) 20 -
> sy mms( .
a8
vy
AC ILSTMS APYUTS ARL DRIVEN A 2av FOR A LOGK + AN[ D asv FOR

Buhis o Tkl ML ASUREWEATS ARE MADE AT 2 OV FOR A LOGIC 1
ARD gy FOR 4068 U wow
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A.C. CHARACTERISTICS~DMA (MASTER) MODE (1, =0C 10 70°C,
Vee= +5V25%, GND=0V)

Symbol

llEL
TAET
Eﬁas—
TAFC
NS
XL
T TaMS

TAHW

TAR
1 TASM
—_———
| TASS
TCH

B2ITA 8237 A-4 . B237TA-S
Perameter Min. : Max | MWin, | Max.! Min. | Max | Unlt
"N HIGH from CLK LOW 'S° e 4y Time | 300 225 | | 200 ns
*UHLOW from CLK HIGH .5 .3y Time 1200 150 | i 130 ns
“Hn Active 1o Float Delay 17>~ 2K HIGH - H 150 120 ¢ S0 ns
I'i"AD or WRITE Figat trom 2. mIGH - , 150 | 120 Iz ny
"1 Active to Fioal Detay 1r9= 2 \IGH - A 1 250 ¢ 190 L ng
“U from AEAD HIGH Holz ™ =& i TCY-100 | i tCY-100 | TCY-100 ns
18 lrom ADSTB LOW Hols ™ ~a [ i & i % m
*OR oM WRITE HIGH Ho : ™ =4 . TCY-50 | i TCY-50 . TCY-50 | n
"'ACK Valid Irom CLK LOW 24, Time (Note 7) | P 250 ) 220 170 ns
T+3B HIGH rom CLX HIGH Se 2. * =+ -yote 10) i < 250 1 190 170 ns
W LOW trom CLK HIGH De 3. = ~4 i 250 | 190 170 ng
*13R Stable from CLK MIG~ 1 250 190 170 hs
“'H 10 ADSTB LOW Setup ™ ~¢ ! 100 100 10 ns
* Inck High Time (Transmio=s< 3 ng) . 120 100 | 2 | na
Yok LOW Time (Transitio~s € * 5 as) ! 150 110 ! 58 | ns
. YK CycleTime Rk 420 250 200 | ns
' LK HiiH to READ or WR 2 .2W Delay (Note 4) | 270 200 o190 na
HEAD MIGM from CLK HIG= 154, Delay Time ! ! l
ipte 4) 1270 210 150 ns
WIUTE MIGH from CLK KiG= 5¢, Delay Tima | |
Nole 4) j 1200 159 130 ns
‘1RQ Vahg from CLK HIGH Ze sy Time (Note 5} i ! 150 20 | . 120 =
: X i 250 190 ! | 120 ng
. TOP LOW from CLK LOW 34"z Time : 80 &5 v 40 | ns
. OB Palss wiath 1300 22§ ;220 | ns
“UR Float 1o Active Datas 3= CLK HIGH i 1250 190 | 170 [ s
. FEAD or WRITE Activs fro= =% HIGH [ | 200 I sa | I 150 ns
. UR.Fioal o Active Deley 2~ = K HIGM f I 300 | 225 | 200 | ™
HLDA VAL to CLK HIGH S5z Tima ;100 75 ! 75| ns
: *put Data trom MEMRA H15= =310 Time ) [} o | i 0 | ng
. "Wt Daia 1o MEMR HIG= 3e:.5 Tima . 2% 1m0 | , 1t | ns
*Wwiput Data tfrom MEMW =15= moid Time : 20 | 20 i 1w | ns
*rtput Data Vaiia to MEW# +5H B 128 125 | ns
MEQ 10 CLK LOW (SF 54 51,9 Time (Note 7} | o o e ns
* 1K 1o READY LOW Hoie ™ e 2 | P20 T ns
. T ADY 10 CLK LOW Setuz Time 100 | i 80 ! 80 | ns
. ANSTB HIGH from CLK =5 = (e lay Time . 20 | 150 t : 130 ns
‘ST LOW from CLK w15~ ey Time | i va0 | | 1o a0 | n
2-62
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A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (T, = 0°Cto 70°C. Ve = 5.0V = 5%,

GND = OV)
Symbol Parameter 82374 823744 | 823748 ‘Unit
Min, Max. Min. Max. 1 Min. Max.
TAR ADR Vald or C5 LOW 10 READ LOW 50 50 { 50 ns
TAW ADA Vald to WRITE HIGH Setup Time 200 150 130 ns
TCW CS LOW to WRITE HIGH Setup Tims 200 150 120 ns
TOW Data val:d to WAITE HIGH Seup Time 200 150 | 130 ne
TAA | ADR or CS Hold from READ HIGH 4] a 0 I ny
TRDE ! - Dara Access from READ LOW [Note 12 200 200 140 | ns
TROF i DB Fioat Deiay trom HEAD HIGH 20 100 20 100 | 0O 0 | as
TASTD | Powsr Supply HIGH to RESET LOW Setup Time 500 ! s00 | s00 I ns
TRSTS | RESET to First TOWR 2TCY | 2rey | 2TCY b ons
TRSTW RESET Puise Width 300 i 300 | 300 T
TAW ‘READ Width 300 250 1 200 i one
TWA i ADR trom WRITE HIGH Hold Time 20 20 20 B
™C ! CS5 HIGH trom WRITE HIGH Hold Time 1 20 20 v ns
TWD Data from WRITE HIGH Hold Time 30 30 - ] ° | ns
TWWS Wrile Width 200 | 200 R | _ns
WAVEFORMS
SLAVE MODE WRITE TIMING
Tew
a N ¥
mmaed Twe
i INOTE B
) N b -
r— l——?".l
AW
4
Al-A3 )‘ MPUT YALID X;
- - — = TWO
Tow [
E
DBO-OBY | PPUT VALID JK —
Figure 0. Slave Mode Write
I
i SLAYE MODE READ TIMING
a Y 4
A-A3 X__ L ADDRESS MUST BE YALID
— g h—
b ™mw { b
o A
B F AL T™ROF
|
! oag.omr

Figurs 10. Siava Mode Read M-

DATA OUT vaLID
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WAVEFORMS (Continued}

DMA TRANSFER TIMING

| .
-. I.l - . , i )
“ A R YAVAVAFL UL
g R R N I (i
b7/ TR\ \\\\\\\ R
m— i e e
- F 1 | i ‘ | l i\
-— L Pl b b ,
- [T . i | | ! ! i ARRRRRARRNNY
I I Py . ' ,“"i'"'!.
” e T IR S —
— 'n._j Ll —i--:I ey I ! :
—— i e | o t
e Ml T —— e
asy — ,-—.—_'“ ,i}-—’-——ru- i_...al:—m-
- L. apparss n-.;| x uunl:mpl “}r—
= e T
- _k T N
— TR k] TR - ._l.'_l i
& o ﬂ iy |
L | . I--E---v:v- | e
= e W s cun'S an
e
-t T m-| D'--‘ i

Flgurs 11. DMA Transier
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WAVEFORMS (Continued)

MEMORY-TQO-MEMORY TRANSFER TIMING

by
nn!—-—l-' —-{ —TsY
N '

N
T T | |
AOSTH i ?“ ‘\’ ! } :
I : C i

080- D87

TEPG =] l-— TIPS —=] |
1

™. TEMW

|77 V7777777777

i v 1
Figurs 12. Memory-to-Memory Transfer

!
TOCL —smm ] i TOCTA
i 7] \ 5 ! |
. i ‘
. TocL | ; tJ ma 'roct\'v—-i )t
i o |
D) )
WHITE \ .
nm-m_/k--"\,r - :
whTE L ™
THE e’ —af g

- TN T

Figure 13. Ready

READY TIMING
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING

. bl 2 [ ~ |
. W
TASM - ———a rASM
48,47 . X vauD x VaLtD
' toctm L s
e ———= — —— —— TOCTA
: . !
' : ™
— = ———  a—TDCTW
. TOCTw ]
—— w—— 1AM — — 1AM !
- T 1]
TR —= — TRE —= =
AEADY ™ . / \ :
‘ H I '
T " TAK - - o e et TR
_— ;
- t U
| .
TEFS o - |
T — '
il gl
- N\\Y /78

Figure 14. Compressed Transiar

RESET TIMING

Yot ___[Ir TRTD
neser / _

b TASTE — ]
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Figura 15. Reset
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

m MCS-85% Compatible 8257-5 u Single + 5V Supply
u 4-Channe! DMA Controller ® Auto Load Mode 1
= Available in EXPRESS :
- = Standard Temperaturs Range

® Available in 40-Lead Cerdip and 'f
Plastic Package. ‘
{See Packaging Spec, Oroer #231368)

m Priority DMA Request Logic
a Channel Inhibit Logic

a Terminal Count and Modulo 128
Qutputs -

-w Single TTL Clock

The Intel® 8257 1s 3 4-channel direct memory access (DMA} controlier, It 15 specitically designed 10 simplily the
transier of data at nigh speeds for the intel® microcampuier Systems, Its pnmary tunction 8 to generate, upon g
penpneral reguest. a sequental memory adaress which wiil aliow the peripharal 10 read or wnite data directly to 0‘1
from memary. Acquisition of the system bus in accomplished vid the CPU's hoid function, The 8257 has priorty logic
that resoives the peripherals requests and 1Ssues a compesite hold request to the CPU 1t matntaing the DMA cy:w
count for each channel and outputs a control signal to notity the penpheral that the programmed number of DMA
cycies 1s compiete. Other outpu! control signals simptity sectored data transters. The 8257 represents a Slﬂmficm‘
savings 1n component count for DMA-based mncfocompu!ef sysiems and greatly simphlias the transier of dau tt‘
high speed between peripherals ant memones.
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Figure 1. Block Diagram Figure 2. Pin Configuration
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B257/8257-%

FUNCTIONAL DESCRIPTION

General

~me 8257 15 & programmable, Direct Memory Acess (DMA)
oevice which, when coupled with a single B8-bit laich
~~ovides a complete four-channei DMA controlier for usen
et mucrocomputer sysiems Atter being nmalized by
samware the B257 cantranster a block of data. contaring up
= *& 384 pYTes Delween memory and a penpheral devics
arectly withou! further jntervention requited of the CPUL
Joan recenang a8 DMA transfer request from an enabled
senoheral. tne 8257:

1 Acgures controi of the System bus

2 hcknowiedges that requesting penipheral which o
connected {0 the mghest prionly channel,

Outpu:s the teast significant eight bits of the mamory
azdress onio sysiem address ines AgAr outputs the
most sigruticant eight bits of the memaory addressto the
' B-bit iateh via the oata bus {the outputs of the laich
snould dnve address ines Apf.y), and
4 Generates the appropnate memnory and 1/0 read/
write CONtrol signals that cause the penpheral 10

[ %)

recewe or deposit 3 data byle directly irom of to the

adaressed |oCAUON 1IN MEMOry.

“me B257 will retain control of the syStem Dus and repeat
t~¢ 1-ansier sequence, as long as a peripheral mantans iy
OMA reques: Thus. the B257 can transfer 3 block of dat
18 'rom 2 nign speed peripheral (e 9, asector ol datacna
nopoy Gisk) N @ single “burst” When the specified
numsoer of £ata bytes have peen transterred, the 8257
actrvates s Terminal Count (TC) output, informing the
CPU that the operalipon 1s compiete.

Tne 8257 offers three different modes of operation:
t*' DMA rean, which causes data to be transterred irom
memory 10 3 perigheral. (2} DMA write, which causes
Sata 10 be transierred trom a penphersl 1o Memory,
a"d {31 OMA venly, which 0oes nol sciulily invoive the
iranster o 3ata 'When an 8257 channelis inthe DMA venty
m3Ze 1L will respond (he Same 33 descnibed lor transter
ooeraions except thal no memory or /O read/wnte
CoRiryl yigrats will be generaied. thus preventing the
"anster of gata The 8257, however, will gan control of ine
svsiem bus 3nd will acknowiedge the peripheral's DMA
reguest tor each DMA cycle The perspheral can use these
dixnpwiedge signais to enable aninternal access of each
Syie ot 3 gata BIOCK n order 1o executs some verihcation
£'ocedure. such zs the accumulation of a CRC {Cychie
Sequncancy Code) checkword For exampie. a block of

DMA verity cycles might toliow a block of DM A resd Cycles

"Memary 1o penpheral) 10 allow the penpheral Lo venly s
Rewly acquired data.

2-79

Block Disgram Description
1. OMA Channsls

The 8257 provides four separate DMA channels (labeled
CH-0 ta CH-J} Each channel includes two sixieen-drt
registers (1) a DMA address register, and (2) & 1erms
nal. count register Both registers must be titialized
before & channel 13 enabied, The DMA address register iy
loaded with the address ot the first memory location to be
accessed. The vaive loaded 1nto the iow-order 14-bits of
the terminal count regrsier speciiies the number of DMA
tycles minus one pelore the Terminal Count (TC) sutput
15" acuvated For instance. a terminal count of ¢ would
cause the TC output 1o be active wn the hirst DMA cycle tor
that channei In general, it N = the number ot desirad DMA
cycies. load the vaiue N-1 1nto the iow-Orger 14-bits 0 the
terminal count register The most signihicant two bits of the
terminal count register specity the type of DMA operation
for Inat channel,
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Figure 3. B257 Block Diagram Showing DMA
Channeils
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intal
8259A/8259A-2/8259A-8
PROGRAMMABLE INTERRUPT CONTROLLER

‘s Individual Request Mask Capability
= Single + 5V Supply (No Clocks)
w 28-Pin Dual-In-Line Package

a Available in EXPRESS
- Standard Temperature Range
- Extended Temperature Range
Tne intet? 8259A Programmabie Interrupt Controlier handles up 1o eight vectored pnorty interrupts for the CPU 1t is

s3s:zadable tor up 10 64 veclored prionty interrupts without additional circuitry, It is packaged in a 28-pin DIP, yses
NMOS technology and requites a single + SV supply. Circutiry is static, requinng no ctock input.

The 62594 15 gesigned to mimimize the software and real ime overhead 1n handiing multi-lavel priority inlerrupts._ll has
severat. mooes. permitting optimezation for a variety of system requirements,

Tne 82594 18 Tully upward compatible with the intel* 8259 Soltware onginally wntten tor the 8253 will operate_the
23594 in ali 8259 equivalent moges (MCS-B0/85, Non-Buttered, Edge Triggered).

s IAPX 86, IAPX 88 Compatible

a MCS-80°, MCS-85® Compatible
s Eight-Level Priority Controlier
s Expandable to 64 Levels

] Programmablé Interrupt Modes
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PINS - OUT

! PORTS

SERIAL PORT (J1, 12)
Pin Signal Pin Signal
1 Carrier Detect 6 Data Sct Ready
2 Received Data 7 Requst to Send
3 Transmitted Data 8 Clear to Send
4 Data Termunal Ready 9 Ring Indicator

L S Signal Ground 10 !

MOUSE PORT (J5)

/

O e wW e -

'GAME PORT (J3)

SIS ISTSISISISISLINISISISTS -

Pin  Signal |

{ Pin Signal
|' i +5V 3 5V
; 2 D4 i0 D6
3 DO 11 D2 .
4 Ground 12 - Ground
.5 Ground i3 D3
6 ‘Dt 14 D7
7 Ds . - 15 +5V .
8 ¥V 16 Ground' ﬁ
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Ground |

HEEEEE

Ground ' 2

RGB Red 3 ! COLOR

Mcgrsﬁgn Grean 4 | GRAPHICS
- | ADAPTER

Blue 5

intensity 6

Reserved -

Composie Video Signal
Honzontsl Drive a8

Verticat Drive -

. 1 ideg Signal . COLOR -
V|DEO Compcfs- s Video Signal 1 GRAPH!CS

l MONITOR Chesnis Ground 2 COMPOSITE

GECEEEEEEEEEEEE
T T 5 5 5 5 S e e

BOEEEEEE
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IdARDDlSK DRIYZ INTERFACE (J7) ' ﬁ
Pin Signal Pin  Signal %
1 Reset - 2 Ground m
3 D7 4 DB | 5
5 D6 6 D9 3
7 DS 8 DIO
: 9 D4 10 DI}
. 11 D3 12 Di2 E
L 13 D2 14 DIi3 |
; 15 Db 16 Di4
i 17 DO 18 DIS
|‘ 19 Ground 20 Un usgd
i 2 Unsued 22 Groun'rd
\ 23 {0} 24  Ground
Fl s 1o0R 26 Ground
i 27  10CHRDY 28 ALE
E 29 Unsed 30 Grour;d
; 30 IRQBUS 32 -JOCSl6
: 33 Al 34  Unsued
‘ ] '35 Ao 36 A2
n ' : 37 cso 38 Csi )
ine ummmmwma‘ 39 SLV ACT 40  Ground

EmE F I

! vou can send it to us.

This Card is produced by auto-equipment. If there is any problem.
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"~ Interface Unidades de DiscoFlexible

HIGH DENSITY SELECT

-MOTOA ENABLE 1
-DRWE SELECT 0
-DRIVE SELECT Y

“MOTCR ENABLE 0 9 :

Y D DIRECTION SELECT

]
-INDEX/SECTOR s
T
; |

t
i :
16 SIS IS IS TS IS 151 L

.STEP 7
n )
___“WRITE DATA = "
-WRITE ENABLE u
ZA
TRACK 00 ) fad
-WRITE PROTECT 3
28
FRAME GND READ GATA o 27
-HEADY SELECT ek \
32 . m
-CISKETTE CHANGE 3
h - - 24 33 : E
| +5VOC R J2 5
i + 12 VOG 3 :
| ' z B
| -1 0
i LOGIC ‘ FRAME LOGIC ﬂ
. GND GROUND GND

t....,_._ U —— .- —————— .

INTERFACE CONNECTIONS

|
ak=”
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Puerto RS232 (serial)

“T—-‘mm‘“ Pin Mo |
: NC I

': ormeemes Transmitted Data - 2 o

} itecen ed Data 3

i I-’ERIPHERAL Request to Send 4
Clear to Send 5 RS5132 PORT
Data Set Reéady | 6
Sighal Ground 7
Carrice Detect 8
NC 9
NC 10
NC B

T NC ____. ——— 12
NC 13
NC o 14
NC 15
NC 16

i NC 17

i NC 8
NC 19
Drata Termunal Ready 0

NC T 7
Ring Indicatur 22
NC 23
NC 4

fi
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C1SISIS SIS 1S5S

25 PIN Connector

34 PIN Connector

PIN | SIGNAL PIN SIGNAL
1 | sTROBE 1 STROBE
2 | DATA 1 2 D:TA 4
3 | DATA2 ) L Az
4 DATA 3 4 DAGA 3
5 DATA 4 5 DATA 4
"6 I patasT | T 67 DATAS =~
7 DATA 6 7 DATA 6
8 DATA 7 8 "DATA 7
9 DATA 8 9 DATA 8
10 ACK . 10 ACK
14 BUSY 14 | BUSY
— .12 __ | PAPER. 12 PAPER _
13 +SELECT 13 +SELECT
14 -AUTO FEED 14 -AUTO FEED
XT XT _
15 -ERROR 32 -ERROR
16 -INIT 39 -INIT (PRIME)
18-25 GND 1547, 19-30 | GND

i
g
|
g
I
)
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Revised Uadition {(Mach 9560

Fhe following

1 oaph ey not agpdy G the United Bingstoay o any covniry
where anch prosivions e inconddent with local lnon TRITERNA THHONAL,
IUSING SS MACTHNGS CORPOI A TON PEOVIDES THHS PUBLICATION
CASINT WILHOU T WARKANEY of ANTS KIND, EHTHER BEXPRESS OR
IMPL -0 INCHUEING, BUS NOTV HIMIED 1O TRE ML DD
WARRANTIES 08 MERCHANIARBILY O] FITNESS T OR A

PARTICHE AR PURPFOSY . Some states do nat allow disclaimer of express or
snplicd wareantics in certain transactions, therefore, this statement niay not
apply o you . :

I his publication could inclulbe teghmical maccurscics o iypographical crres.
Changes are perissheally pande (o the infonpaten berein, these chanpes will be
incorportcd in new cimons ol the publicition  BM may make inprovements
and fon cleaeed in the prosduct(sd and, or U propramts) described in this
pubilication @l any time

It is possible i thys pabsbicition moy oot ain reference in o inforeralion
about, TN products (eeachines simd progeans ), progeamming, or services that
are not ammouned da your counay Swech o reterences or mfarmmtion must not be
constpned e msean that JIN miem s 10 mnowgee <tich 1BM products,
PROPEIMINIAGE, 10 SEVVICCsS HE YOUT oty

Prosducts are oed stowebed at the addeess Ielawe, Reguests Tor copies ol Lhis
prabli atiewn el fore technin b islorntion abow SN Per<onal Compuater
presducts diould e pnde (o vonr ssthonzed TIIM Personal Computer dealer,
HAM Pronbuct Conter, or sonn TR ALk cting Reprosentalive

‘Fhe Fatlawing parageaph applics only 160 the United States and Puerto Rico: A
Readed's Conmment L oam is prowided ac the back of this publication I the form
has been reasned, addiess comments tos 1M Corporation, Personal
Computer, PO Rox 1328, Boca [anon, Elopids 33429- 1328, 1BM nay use
or disteibute any of the inforaiition you supply in any way it believes
appropriate wilt!\uul incurring any ohlipations whidever.

€3 Copyrigh Interaational Business Machines Corporation 1981, 1986

® O
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fFederal Comtice G o Comane v
Radio Frequency Interference Statement

Warning: The cquipment described Beremn has heen certificd 1o
comply witly the limits for a €Cliss I} computing des e, |\ur~:|:|m

o Subpart §of Part 15 o the FUC nlilv\_ ()n'ly peripherals,
feompter input /outpait devices, terminake printers, cte.) certificd
o comply with the Class R limits may b ;ml:nchul lu'lht'
computer. Operation with unn-ccfl_ﬂn'-.l pcn_plwr:llc 18 I.I‘.L“} .ln
rosult in intetferenee o radio and TV eeeption: 1f peripherals
not offered by 1IN are used with the copuipment, s sogested (o
e ahickded prowmded cables with in-Tine hltees il pecessy.

CAUTION ’ g
The producis described herein are cquipped with gromarded plog for
the wser's safety. 10is (o he ueed in conjunction with a praperly
prounded receptacle (v aveid clectrical shock,

Salety Inspection Guide

The intent of this inspection puide is 1o assist you in idennifying
potentially uncafe conditions on these products, Fach machine,
as it was desipned and huill, led rcquiml_c:?h:l.\' fhems mj.i;nllrd L
protect users and service personacl fronuimry 1 his puide
addresses only those items. However. gomd jusdement shouhld be

< uscd 1o identify potential safety hazards pot covered by this

inspection guide,
Il any unsale conditions are present. determination awst .In'
made on how scrious the apparent hasand could e and whether

you can continue withoul first corrccting the problem.

Consider these conditions and the safety hazards they preseot:

t,
o Flectrical hazards, especially primary power: primary voltage -
on the frame can cause serious of fatad clectrical shock. .
o Lxplosive hazards, a damaged CRY tace of hulging capacitor -
Cin CIUSE SCFoUS injury, by

m

~



. . . . . . by v . YIRS EITRE I
o Mechanical hazands, loose or missing hardware can cause paovl el the "':‘L'"“tl nutc s the velbe o e o
SCTHOUS iUy receplacke 1 incdoubt, venly the volie s the s

recepladde.
This salety inspection guide consists of a serics of sieps presented \ e thie (olloin
i i \ i Syamine 1he i ' sty thie Tolbowine:
in o cheeklist, Bepin the cheeks with the power ofl and the power 9, 1xamine the power supply amd venly the iny

cord removed from the clectical outlet. : .
4. Nonremovable fastencis i the power-supply cover hine .

nat heen removed or Gunpered with, |
The grommet is instafled where the isternal power cables
come throuph the frame ol ghe power supysy.

We eecommend oll non-1BM devices and attachiments be removed @
From the unit before you conduct the salfety inspection, b

Reference Literature: .
HY Cheek Tor the Tollowing abiels onall sysiems,
o Guale (o Operations mamal, ‘ , ) e £
« Ay applicable salety publications, o "Cantions Hazardous Area Do Not Remove This §over
' Trained Service People Only, No Sciviceable

1. Check exterior covers Tor danige (I('msc, broken, ur sharp Componeiats loside™ o
cdpes). '
(313 i
2. Power ofT the sysiens. Disconnedt the power cord from the : DANGLER
cleenical vutlet,

X Check the power cand for the following: , ’ - zardous valtrge inside. Do ot open

a0 A thind-wire pround comnector in pood condition, Use 2 11 D systoms wsing a hattery, chedk for e f"”"'“""!i balcts

mcter 1o meastre i were ground continimty for ) §

vha o less between the externsd ground pi and the 4 b c e TRATTERY WARNING. Doonet dispose af battery umt
Pt groond, in Tire or witler. See in\l"rnchnn Ton dasposal tr the Bt
b, The cond set should be the appropeiate molded type as istallation instruciions
specificd in the paris catalog of this manual.
¢ hsolation st not be Truyved or worn, or

BATTERY CAUTION

4. Remove the back pancl from the system unit (if applicahlc).

. N . . o IN VYV YYY LY ' " . - s 1
5. Remove the cover mounting screws, sind remove the cover, «  Replace only with p: N. A\ ,‘\ :\ YAVY. Useola d,m‘u.n
pattery conld result in ignition o1 eyplosion of bartery,

6. Check for any abvious non-1EM alierations. Use good _ Order replacement from 1BAM anthorized dealer,

judpement as 1o the salety of any non-1BM alterations. ) )
12. Visuwally check the comdition of the batiery Gl applicable) s
7. Cheek inside the unit Tor any obvious unsafe conditions, such ensure the battery has a safety hazard label attached
as: met filings, contamination, water or other tiguids, or @ o :
signs ol fire or smoke damape. i 13. Machines manulactured May 1986 o1 er, wcqzh‘mu Y CRCESS
of 18 Kp. (40K 1h%), must be libeled with the weipht of the 2

8 Check Tor worn, Trayed, or pinched cables, Ensure the : system unit.
voltiape sprodicd oi the voltigne tag, o switch position (lack ) "?
' e
R ¢ ES

! . +



How to Use this Maintenance Library

This Hardware Maintenance library consists of three major
diagnostic 160ls; a two-part set of dingnostic manuals and
Advanced Diagnostics diskelics,

The Hardware Maintenanee Reference mamual describes diagnostic
procedures and their use, field replaceable unit (FRU) removal
and replacement procedures, and provides gencral information
about the systems. Once the reader has become familiar with its
content, the Hardware Maintenance Reference manual is no Jonger
required on each service call. L can he kepl in a convenient place
and uscd as necded.

The Hardware Maintenance Service manual contains all nccessary
information to diagnose a failing system. Maintenance analvsis
procedures {(MAPs), jumper positions, switch scltings, and the
parts catialog arc in this manuoal,

*
Additional optioins may require updates 1o the manuals. The
Hurdware Maintenance Reference manual provides an arca in the
back of the manual (o file the vpdates, Each section of the
Hardware Maienance Service mannal {with the exception of the
MAPs) has a designated update area. The MAPs are seyuenced
by number and can be updated accordingly.

The Advanced Diagnostics dishette is designed to be used with
. the MAPs 10:

« Test cach area of the systcm
= Isolate problems to specilic arcas of the system through the
usc of error codes

= Verily correct installation and operation of the system. |

Other functions of the Advanced Diagnostics diskette are
described in the Hordware Mainienance Reference manuasl.

A1

©

i

Preface

This manual provides the inforination needed to diagnose and
repair IBM Personal Computer products, Readers should hane
received training on 1BM Personal Computer pr«.)ducls' a'nd he :
familiar with the Tripfett Model 310 Muttimeter” or cquwalcnl.i
The manua is divided inlo 1wo major calegorics: sysiem snecific

. v cling P l.'_.v
information and Personal Computer fumily diagness

-\.': m—— — e

The system specific informatian is identificd by

and orpanized as [ollows:
USTART™ is the entry poini for all diagnostic procedures.

"JUMPERS AND SWITCH SETTINGS™ contains jumper
positions and switch settings for the system unit and
suppotted options.

"PARTS CATALOG" containg illustrations and part numbees
. ol ficld seplaceable unils (FRUs).

Step-by-step instructions to isolate failing FRUs are locined in the
"DIAGNOSTIC MAI's" section. ‘

n the Hardware

slated repair information can be found i _ )
e o tructions are in the

Maintenance Reference manual. Operating ins ' i
Guide to Operations manual. Detailed hardware and interface
information is in the Technical Reference manual.

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

~

=
o
1 Manufactured by the Toiplett Carporation, Wulfien, Ohio 45K17 (f
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START = PC, XT, and Portable PC

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

MATP 0000: Start (PC, X1, Paortable PC)

This is the entrey peint lor maimenance analysis procedoes
(MAPSYE The MADPS will help you deternmme thie Laiting Tield
replaceable unit (FRU),

The Advanced Diagnostics prograny i intemded to test onfe TN
protfucts, Non-LEM products, proteayvpe cards, and modilicd
apticnis can give abse ervors and invidid system responses
Al valtages inthe MAS are positive pnless otherwise specdnl,
il
Betore vou hegin,
1o Power odb the syslem.,
2.0 Posare ol conoectors e instilled carrectly
X Easure sl jumpers and switchie s are et correctly
Note: Fasure the Poatable Persomal Compuoger
115,230 Vac selectr switch s set frn the vehage

avinbadble ot the ontlet,

Insert the Advanced Diagnosdics dishette inlodine A
I'oaver o the sestean,
- 1

IS THE POWER SUPPLY FAN RUNNING?
Yes  No
' .
{1134
Giola Step 045 in this MAT,

00l
- Listen carelully For any audio responses during the power-on
sellest (POsT). .

J-

DID YO TIEAR ONE SHORT B8EEP AT T LND OF 111

rOST?

Yes  No

| {Step GO continues) }-
c:
b
hY

Seart XL, Pargabile 190 1Hy

e,



094 012 {continucd) T,,
Gaote Siep 006 in this MAP. DOES THE INSTALLED DEVICES MENU APPEAR?
a5 ' Yes No
Gio 1o Step D10 in this MAP. ' 1‘»13
Go o Step 037 in this MAT,
® 0.
(IF'rom Step 004 in this MAP) ’ 014
DID TIE MESSAGE (RESUME =, "F1" KEY) APPEAR ON - .- Compare the list 1o the options installed imside the system. |
THE SCREEN? ! ' ‘
Yes No ‘ Nate:  The Installed Devices list displays only those
devices supported by this mameak. (12 deviee is missing
007 from the fist and is not supported by this manwal, press

V(1S THE INSTALLED DEVICES LIST CORREA ™)
then Eater to continue the diagnosdic lests, Gaoto
Step 025 in this MAP.

Go 1o Step 052 in this MAP,

008’
- Make anote of a SIS oree 3 '
T+ Pross the FE ey fo i s on the screcn. DOFS THE INSTALLED DEVICES LIST CORRECTEY
IDENTIFY THE DEVICES INSTALLED INSIDE THE
DID THE MESSAGE (RESUME = "FiI" KEY) GO AWAY SVSTEM?
WHEN THE F1 KEY WAS PRESSED? Ves  No
Yes No ; |
| ' - . 015
009 . <M" " Goto Step 017 in this MADP.
Go 10 "MAP 0300: Keyboard Stan.” /.- ot '
010 Go o Step 025 in this MAP.
{From Step 005 in this MAP)
DOES THE ADYANCED DIAGNOSTICS MENU APPEAR? 07
Yes No _ . {From Step 015 in this MAP) .
| ~ Follow the instructions on the screen and attempt 1o correct the
on . Installed Devices list.
Go 1o Step 053 in this MAP. :
Note: A 199 crear indicates you answered "No" wthe
012 i o question about the Instatied Devices tist. Disregard the
- Sclect 0 (SYSTEM CHECKOUT). ' Crror.
Note:  Depending upon the options installed in the COULD YOU CORRECT T1E INSTALLED DEVICES LIST?
system, questions aboul attached devices may appear - Yes No -
on the screen. Press Y or N as required, then Enter. @ @ l |
(Step 012 continues) : : : (Step OU# continues) g
.
ann-2  Siart (PC, XT, Portahle PPC) Seart (1°C, XT. Partable 1°C) ”‘“ﬂ“,_‘
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ais .
Goto Step 020 in this MA.

09
Go 1o Sicp 025 in this MAP,

020
{I:rom Step (R in this MAP)
15 THE OFTION MISSING FROM THE INSTALLED
DEVICES LIST?
Ves Nao
f : .
021
Press Y (IS THE INSTALLED DEVICES LIST
CORRECT?) then Enter Lo conlinne the diagnostic tests.
Goto Step 025 in this MAP,

012

- Make sure all switches suud jumpers are set correctly for the
missing oplion. e sure to check the systeris board switches as
well as the aption’s switches and jumper positions.

ARE THE SWITCHES AND JUMPERS SET CORRECTLY?
Yes  No
| -
a3y
Resct any incorrect jumper or switch scitings. Go to Sicp
(01 in this MAR 1o verily system operation,

N2y
Gn 10 the apprapriate MAP lor (he missing device.

Naote:  If you arc unable to find the MAP that
corresponds to the device, yow have an 1M device with its
aown service manual or a device not supported by 1BM
diagnostic lests. '

™
!

ST St (0C, XD, Portatde 1)

© O

ars

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

- Follow the instructions on the <¢icen 1o run the tests anoall
devices, Use the (RUN TESTS MULTIPLE TIMES) option

DID YOU RECEIVE AN ERHOR MESSAGE?
Yes: No

026
Gata Step G28 in thes MAD.

027

Cior (o the MAPR indicated by the eeror code, For example. o you
receive the error code TX X, go 1o "MAPR D700: Math
Coprocessor.”

Naote: il vou arc imable 1o (ind the MAP tha
correspombs 19 vour errar code | vou have an THA device
willy is own service niml or e device ot supporicd by
TN diagnostic Tests.

(104}
(From Step 026 in this MAP)
DID THE SYSTEM CHECKOUT MENU /\I’l‘lir\R Al THE
END OF TISTING?
Yes No
|
19
Go o "MAP 0020: Power Stan”

036
DID YOU NOTICE ANY FAILURF, SYMPTOMS?
Yes No

I

031

Guoto Step 03X in this MADP.

n32
Goto Step D51 in this MADP.

LE0T

Sart A1C, XT, Postable I'CY 01



033 L) o
ilFrom Step 031 in this MAT) . O™
DID THE CUSTOMER PROVIDE A SYMIPTOM? =

Yes  No

l

04

Gy 1o Step mr. in this MAT,
01s

Go 1o the MAT for the suspected Tailing device.,

036 )

{From Step 034 in this MATP)

The Advanced Diagnostic tests have finished without detecting an
Crror.

I you arc still expericneing a problein:

Check all switch ~ettings.

—  Chech all jumpwer pasitions,

—  Chieck all cables and connectors Tar proper stallation.
—  Run the Advanced Piagnostic tesis on all devices  Use
the (RUNTESTS ONE UEME) option. T you receive an
criod, go lo the MA bshicaicd by by the cnor u)dc TFor
example, if you reccive the crean code 7XX, po to "MAP
0700: Math Coprocessor,”

« I you are experiencing a problem with a device not supported
by this manuval, refer o that device's service manual for
special esting instructions.

i
« Il you suspect an intermittent probfem, stant an error log. 11
you nccd instructions, refer to the Reference manual,

{ul-l' -6 Start (100, XF, Poavable 1°C) /":\

Q

0T

{Vrom Siep G113 in this MAT)
D YOU RECEIVE AN ERROR MESSAGE INDICATING A

DISKE TTE READ FRROR?

Yes  Nuo
|
IXE, v *
G to Siep 044 in this MAP ;
]
019

ot "RAP 0600 Disketic Deive Staer,”

G40
(From Step 039 in this MAYT)
15 A MATH COVROC ESSORINSTALLUIY IN THE SYSTEM?

Veso No
UEY) .
Gt "RIAPO300: Kevhaard Ston
042
- Power off the systentwmd remetve the math coprocessor
« - Powcer on the sydem
- Scfeet DSYSTEM CHECKROUTD). '

DOES THE INSTALLED DEVICES MENU APTEAR?

Yesu  Nao
[[ER
Reinstall the m.uh coprocessar, then go to "AAP 0300
Keyhomd Seart.!

£l

044 .
- Replace the math coprocessor and the ROSK processor 1 tha
does not correet the problem, replace the system boand

0T

3

VT

start (1PC, N Parable 170 ) 807




045 049 (continued)

{1‘rom Sicp 002 in this MAP) 1S THE VOUTAGE 2.4 TO 5.2 VDU BETWEEN
1S THE POWER CORD PLUGGED INTO A FUNCTIONING, PINS. | AND 52
PROPERLY CGROUNDED ELECIRICAL OUTLET? Yes  Ne
Yes  No |
450
046 . Guto "MAP 0020 Power Stan.”
- Atlach the system to 8 functioning, properly grounded @
clectrical outlet. "Return to Step 001 in this MAD 10 ust
verily system operation, Replace the power supply.
047

- Power off the system.

- Diseonneet the power eord from the clectrical outlet then from
the system unit.

- Check the system unit power eord for continuity.

DOES THE POWER CORD HAVE CONTINUITY?
Yes No

|

048R

Replace the power cord.

049 @ R
- Reeonnect the power cordl. _ . !
- Power on the sysicm. '
2 Checek for a voltage of 2.4 10 5.2 Vdc between pins | and 5
(eronnd) at the system baard power supply connector,

Figwe L

1
2
3 i
4
3
'
T
a
9
1m0
"
12

Figwre 1. Svaem Roard Power Connecten o

[

~
)
)

Start (PC, XT, Portable 7€) € /!
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052

(Frumm Siep 007 in this MAP)

Refer to the following fizure and go to the MAP |mllcalul or take
the activn deseribed.

053
(From Steps 011 and 032 in this MATD)
Refer to the tollowing ligure amdd po Lo the MAP indicated or ke

the action described.

Note: I you received an error message and incorrect If you reccived an error message and incarrect

Note:

andio response. use the error message as the POST Error

Symplom.

POST Error Symptom:

Acitan:

tn Beep and

Biank Display ...
Unteadabile Display .

1 Long and ¥ Short Beep . .. ...
1 L.ong and 2 Short Beeps

1 Long and 3 Shorl Beeps .
Z Shorl Beeps and

Blank or Linreadable

AAXNX XX 201 Enol'
AAXX 201 Evror .

FXXXX ROM Error..
Conlinuous Beep ............ el

ficpeating Shorl Beeps. ... ... .

MAP 0020 Power Stant
MAP 0020 Power Sian

Replace Sysiem Board

. Go o S1ep 054 in thiz MAP

. Go to Step 054 in (his MAP

. MAF 0200 Mrmary Start

MAP 200 Memory Slan

RAeplace Syslem Board

MAFP 0020 Power Start

. MAP 0020 Power Stanl

£

L]

audio response, use the error muessape as the symptom.,

Symplom:

Action:

Incorrect Mamaory Site Displayed
Incorieck Colors on Display ..

No High Intensity on Display ..

Blank Display

Unreadabte Display

Flashing Cutsor Only | |
BASIC Screen Appears ...

Loarts Program feam Fixed Cish

PARITY CHECK Eror

LAAP 0200 Memory Stan

. Gn1nStep 054 m this tAAP

Gnto S1en 954 in lhis 1ALD

Bhnhg Curse . @ . MAP 0020 Power Stant
Panty Check Message MAI 0200 Memory Start Missing Brokan or Incorrect Characlers
1XX Error - MAI' 0100 System Board Stant on Display - . Goto Step 054 w thusg k2AN
Machine Funchomng
Properlty . .. .. MAP 0020: Pawer Start Distoned image on Display ... .. . .. Go 10 Sl 054 i [his MAP

G0t S1np 054 wm thes AP

Go 10 Step 054 m 1his tAaR

. GO 10 Step 057 in this 1ALD

MAP 0600 Diskette Drve Stant

MAF 0600 Disketts: Drive Starnt

Display . . . Go 10 Siep 054 in tiws MAP ) !

Distorled Image on e Disk Bool Falue coo .MAPDROO Diskelte Doue Sian
Dsplay. .. Go o Step 054 in this MAP

1XX Error . MAP 0100 Sysiem Board Starl Loads Proygram hom Remote Siaton MAP Q600 Dhskelle Onve Slan

MAP 0200 Memory Start

301 Ewor ceevevs - <. MAP 0300, Keyboard Stant

XX30V Ertor ...... ... ... . MAP 0300 Keyboard Sian Keyboard Problem | . MAP 0300 Keyboard 51an
601 Eroe ... ...l ..« MAP0O600. Diskelle Dive Starnt

LD & 3 ST T . MAP 1700 Fixed Disk Drive Stany Cannpl finish Diagnosic Tests ., MAP 0020 Power Stan
J0XXError . ...l MAP 3000 PC Nelwork '

1XXEcor....., .... ... MAP 3100 AN PC Helwork Prnter Problems Reter 1n the Serace Manual tne
CA000 ROM Error . Replace Fixed Disk Drive Adapler the Printer

CCoD0 ROM Eror .., . . MAP 3000 PC Network

AOM Error . . Replace System Boad Network Problems .. .. ., Reler 1o the Service Manual 1o

the Nelwork

Figure 3. Failure Sympioms

Any Errors Hol Shown Above . . Go to Slep 062 in this MAP
Fimre 2. POST Errons . oy
. o
o

Q000-10  Start (1’C, X T, Portable PC)

Start (PC, XT. Purtable PC)

——

>

0000-11



A Bt St et St . et

YL

054 W""'
{From Steps 052 and 053 in this MAP)
§S AN ENHANCED GRAPIICS ADAPTER INSTALLLD?
Yes No

I

055

Go to the MAP for the failing display adapter.

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

057

{¥rom Step 051 in this MAP)

1S A MATH COPROCESSOR INSTALLED?
Yes Na

|
058
Gu W "MAP 0600: Diskeite Drive Start.”

059
- Power off the system.
- Remove the math coprocessor [rom the system board.
- Power on the system.
4

DID THE FAILING SYMITOM REMAIN?
Yes. No

I

060

Replace the math coprocessor and the RO8Y processor,

a6l

Reinstall the math coprocessor, then go 1o "MAP 0600: Diketie

Drive Start."”

0000-12  Start (PC, XT, Portable 1C)
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062

{From Step 052 in this MAR)

Go o e MAL indicsted by the crror code. For example, if you
reeeive the error code XX, go to "MAI 070(: Math
Coprocessor.”

Nate: I you are unahle 1o find the MAP that
corresponds Lo your error code, you have an IBM device
with 1ts own service manual or a device not supported by
1M diagnostic tests. ’

Start (PC, X1, Poctable PC) - 0006G-11

Jumpers and Switch Settings

———

Place the hard-tah page labeted “Jumpers and Switch Settings”
in place of (his page, then discard this pee.

i
|
)
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JUMPERS AND SWITCH SETTINGS

Option Compatibility ... ... ai i 3
BIOS ROM ldentilication ., ...ty 3
Usingthe Switch Charts .. ... .. vt 4
System Board (Diskette Drives, Displays, Coprocessor, and
POST Loop) ..., e aa e 5
System Board (Memory). oo .o B
Memory Adapler Switch Sets ..o 11
Fxtender Card Switch Setfings ..o R V)
Cluster Adapler .. ..o L ou e 20
Station Address ..o 20
Remote Initid Program Load ..o oL 2?2
Adapler Number .. oo .l s 22
Enlsnced Graphics Adapter (COGAY Lo Lo 23
PC Netwark Adiapler Lo 25
Asynchionous Commusicanons Adapter ..o 26
Bmary Syachionans Commmmeations (BSC) Adaprer 0 27
Dot Acquistion andd Control (DAC) Adaprer . 00 28
Analog Output Rampe o0 o P
Analop Topai Range oo oo e 29
Adapier Numbor Lo e 29
fntcrupt Request (IRQY Level ..o 30
Geoeral Puipuse Inteeface Bus (GPID) Adapter ... L. A]|
Adapter Number oo 3i
Interrupt Request (RO Fevel .ot 32
Interrupt Acknowledpe (INT ACK) Level ... ... LK)
Dircet-Memaory Access (DMA) Channel ... M
Professional Graphics Contraller .. oo o oL 14
Vaoice Communications Adapler ... ... oo as
3 . Swilches (I'C, XT, Portable I'C) 1

Option Compatibility

Certain option adapters conflict when used in the same system
The Tollowing adapters shivold not be installed 1ogether in dour
system unit:

o Svachronous Data Link Contiad (SDEC) addapier
«  Allernate By Svnchronous Communicabons (AL SO
adapter, )

B1OS ROM Identification

To deteymine the dite of the THOS ROM moditle, von ghe
follenvine: BASIC program 1 ype the progeam exatly as shown

10 DEF SEG=£HF OO0

0 FOR X=gHFFFS TO EHFFFF
$0 PRANT CHRSIPCLK{X) ),
ho MEXT

RN

The date that is desplaved is the dite of your BIOS RO module.

TUWE0T

Swifches (0O, X1, Portable PC



System Board (Diskette Drives,

Using the Switch Charts ;
Displays, Coprocessor, and POST Loop) .

The following legend applics to the charts in this section,

Symbol Meaning
. Not Used by this Application
i On/Closed Position Of A Swilch
! OMOpen Posilion OF A Swiich
N/A No1 Allowed Or Nol Applicabla
Note;  For some sptions, the custemer must supply '

nlormation for carrcel sclling of jumpers or switches.
To sel a rocker swilch, press the rocker down 1o the desired

position; 1o sct a slide switch, slide the fug of the switch to the
desired position.

Ballpoint

Slide
Switch

.
or

Rocker
Switch

4 Switches (17C, X1, Partable 1°C)

Sy~term Board Switches

PCKT &
Pgortsbhl's

! PC

Functlion .
Sw. Dinch [ Sw, Block | Sw. Btork
1 2 1

12345GTA |t2345878 12145687 A

.3...“ ahdri e e

0 Disketle Dnves

1 Diskatte Dove

{1
l.a‘tt]_‘ LR R TR A no.o"]l
l

.i."ll Anderran --QOD-II

2 Diswafie PDngos

A Diskette Unves A oA vassne 1 l
4 Dskeits ODnives A N oA dessres ! l
N Dhsplay Adaptia B l[.. L] ..'.]I'.

Enhanced Geaphics Adapter
{Pnmary See Note'1)

RYPTTINS ERNUUR PRI

Color eahics Adapisr
10 K 25 Pomiasyl

‘0001100 -N - ....II.‘

Caolor:Graphi,s Adaples Ceed I. l .s v PP l i -
10 ¥ 25 Prumuary) t

Prolnssonal Graptucs , o ceae ] i- -
Controller (Primary) N'A .
tanochioma/Ponier Adapler s ..l l . rea PR “' s

(Prmary See Mote 2

! * -

tath Coprocessor Instatied ’1 e (TR '1' eaert
tAath Coprocaessgr Not cptebeds agrinsra
Inslalted I oA |
l:USTl,ooo(mes NeA MOA I.......
Conlinuous Runmng)
No POST Loop seevana
(Narmal Operation) NoA N A i
Notes: .
t) 1l the Enhanced Graphics Adapter tEGALS st ltos wih inethaer doean }

adapter o) tha systom Beard el hes 3n chawen b tha B0, A " L

2} The IBM Mynachrome Display snd Ponter Adapier v pnl suggsne o = e, o
Portable Parsongl Compuler -

Switches (1PC, XF, Portatle ICY S

B " " . o



System Board (Mcmory)

Portsbla Personsl Compuier

System 256K Cerd 84/256K 84/258K 64/256K
8:". c Or 64/258K| Option Option Option
Total Swil' h Cplion With 192K | With128K | Wi adK
Memory Sou:\ o | Whn 258K
9% | {Soe Note) | (Sae Nota) | (See Noter | (See Notel
12345678 | 12345678 | 12345078 | 12345878 | 12345678
256K b 1 l haes N/A NI/A N/A NiA
220K i | e N/A N/A N/A THI)
soa | gl wa [ [N
aspr | AU[]reet N/A 11N N/A N/A
512K bl I ]1”[1” MR N/A TH
sz [ oplse=s L TN N/A | NA HHHNH
AL e T O M ER VA LR W 11 VD SV T
Note: The G4/256KA Memory Lpiuvuon Oplion and The 256KE
Maemory Expansiin Opbon ame Ihe only memory options
Supporied s e IRRA Pretabie Personal Compulor
!
N !

Y
Anitches (1IMC, XV, Patable PO

®@ O

To usc the following chart, first find the column under “Syaem
RBoard Type™ that matches your system | ollow this colupn down
1o the switch scttings for the toial amount of memnry in youn
system. Sct the system board switches to match those in twe
chart. Then o 1o the "Switch Set™ listed and et the switches o
the memory adapters in your system. Fhese sets of memory
adapter switch scttings start on page 11, |

Note: If memory above 544K is o beinstafled on !
16/64K 1 svstem board, the 1UOS ROM must be dated
10/27/742 or ater. Sce "BIOS ROM Ldenndication

System System Boaed Type (Nata)
Totat g:?;:‘h'Seﬂlng' e PC X7
Memory (s adanier 16K-64K GAK-256K 64K-256K
Swit=h Setx 12345578 12345618 12145678
Switch 1 | A Hos
16K cswaenz T I "o
‘ Gy MiA HIA oy
Swatch 1 "“"“ HA T3
ST sz | I " -
- Kol M A i A A
Swlich 1 b “““ HIA toa
o oz | NN | v
et CHA NA oA
Switch 1 e ] o fh
oax Swilch 2 Tl | il Hs
Sl N A MA HoA
Note: The :r.ysln.m hoard s identitinr s lng ataed ooy e bt ey

{Part 1 of 4)

Switches (IPC, X1, Portable 1% y

e -



Syslem Syslom Board Type
Nomd  °
Talal Switch PC PCXT
Memary | Setings 1GK-6AK 64K-256K GaK 256K
& Adapler
Swilch Sels 12315678 12345678 12345678
Switch | iolltnlﬂ “”\ MYA
oK Swatch 2 il /A NA
U oo Hih HA
-
S arh 1 .oll-tol i it!ll&ti lil]toa*
178K Swit-h 2 11T AN N/A
S | HIA HA
Swiich 1 b § N/A N/A
160K Senlch 2 HITHH /A M/A
St 5 Nik NiA
Switch 1 .sll.a-q atllqoo. .‘]lg.,g
19zK Swich 2 iy ) il N
Set 7 ' MNA NAA
s\mn::n t 0 D /A M/A
224K Swilch 2 L NIA N/A
Set ¢ 9 N/A NIA
Swich 1 *.llna.q ‘.llagag tlllt.it
7anK Switch 2 [LFRAPET I A I AR A AT N:A
Sel "o N/A N/A
Switch ¥ nllnao .-llaaot .illttnt
200K Swiih 2 I dill NIA
Sal L 2 2
{Part 2 of 4)

B Nwaitches (10, N, Porialibc $70)

—

Enhanced Graphics Adapter (EGA) -

Warning:  Damape to the geaphics adapter, the deplay_or hoth
may resubtif these jumpers e notin the corted) position,

Switchas
1.2.3. and &

Type of Diaplay P Pl
1NM Cotor Dispilyy of 2 e 1 oy T
13K MAnne brones Display N
10M Enhanead Colof Dispiay 1 ane) /2 1ant 2

Switches (PO XT

ek

L.
4\

Paorgable PO 21

™



I an EGA s the anlv display adapier instalied, or an FGA and o
Monochrome Display and Printer Adapier are installed in the

sysiem, refer to Figure 1o set the FGA switches,

Il an EGA is instolled with a Cotor/CGraphics Mositor Adapter,

tefur o Figure 2 10 set the EGA Switches.

]

Type of Display EGAas EGA as
Altached 10 the Pilmary Secondary
Enhanced Graphics Swilch Switch
Adapler 1234 1234
No Display N/A 1]['
Monochioma Dhepl lln N/A

Collor Display
140X 24 Modo

14

1111

Colur Dosplay
1130 £ 28 Kokl

3]

i

U nhan sl Cobae Desplay
{Huemal Codoe Rarde

il

Hi

E nhanced Coker Thaplay
(Enbanced Color Maded

it

ui

Figure 1
Type of Oiaplay EGAas EGA s
J\llacr_ved to the Primary Secondary
Monior Adstue Switch | Switch
140 25 Ko 1l il

. X 2 Mt il ]

(';;8 ?(I?:::odal Hi /A

Figure 2

Nates: .

1. Mode selection can Ix‘.c:h:m_ucd by programming,

2. A maximum of two displays can he attiched to the system,

one caloe deaplay and ane owamochirone display.

A
Cerwitches (1PCL X Partable PC)

.

@ G

PC Network Adapter

{See ligure)

Jumper Posilion

Funcuan

w1

Automane Aemote Pranmm

Loadinil)

w2

Nol 1laed

w3

Sels Adaypler ‘o use
mterrupt Laval 2

w4

Sals Atlapaker v e
Intezerypt 4 ssued

W5 A WY

Sats Adaptaer As
Altinate Adapiar

Wik

Sets Adapter as
Pepnaey Ard yatar

wa

Loables HOM ~r
Adapter (See Hotnl

Note: Do nnl =nahle Ihe ROM on mare than
one adaptet :

g

ETT

Switches (PC, X7, Portable PC)-



1 e
PARTS CATALOG
@ Limited Warranty - IBM Seavice Pants ... oL 2
Flow T Use Ths Parts Catadog Lo L e e X
Visuat Index o e s
Parts Cat:llng . C o Assembiy Lo Sestem Uit - Bxterior (S150) L0 [
. . Asscmhiv 20 Suaem Pind - Paaior (5160 0oL Lu
Assembly 3 Syatem Unit - Bxtenior {51838) ... .. L
Assembhy 4l Syatem Unit - tnterior (ST oL N
Assembly 30 Seatem Unit - Interior (53600 ..o )12
Assembly 60 Svatent Uit - Interior (5188 ..o 0oL Pt
Assembly 7o ull Bligh Diskene Prive Type 100 oL 1
Assemhly K Full High Diskeue Drise Type 1 0 o0 18
Assembly @0 Foll High Disketie Drine Type 20000 n
Acsembl 10 Poli ifigh Dickene Prive Pype 2,000 .0 22
| Assembly UL Fdl High Diskene Drive Type 3 0000 0 .21
Assembly 120 Full Hhgh Dishente Dive Tepe Voo 26
Asscmbly 13, Diskette Drive Postable #C 000000 2N
__ Assembiy B4 Fixed sk Drive L0000 Lo
' ‘*" Assembly 1S, Inteenal Options and Adapters o oL )
; Assembly L, Eapansion Unit - Eaterior (4560 . 3}
P Assemble B7. Expansion Unit - Interon (30000 .00 1)
Assembly 18 Momochrome Display (8151 . ... .0 ¥
e e e e _ Assembly 190 Calor Displav (SI53y 0 o0 oo AN
Assembly 200 Enhanced Colog Display (5184) .. .0 1)
Place the hard-tab page Eabeled "arts Catalog” in place of Assemibly 21 Professional Graphes {hsplay (ST75) 12
this pape, then discind tis ruge, Assembly 22, Keybomd (R3-Key foe SES and Sy 3
Co Acsembly 20 Keyboird (83-Key e SES5) L B
Assembly 24, Kevbutton Kits (83-Key) .o Lo A
Assembly 25, Kevbultons (83-Key) .o R
Asscmbly 26, Power Cords ... ... L
Assembly 27, Miscellancous Lo o s2
: :

i

L

(=

Parts (0C, X1, Portable-PC) |
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The wananty tlerms and comditions applecable in the country of purchase tescepl i the
United Ntates aod Puerto Ricod in respect of an 1M Personat Cnmpmu product are
av mbahie Trom the supplice,

Limited Warranty - IBM Service Parts

(Applics to United States and Pucrto Rico)

The Inlernational Thiviness Machines Corprw.ation warrands that cach 1M Serviee Pan
will be Froe Tros delects in material amd work munhin umler condibons of normal use Tor
3 pesiod of M) days oo the date of purchase foom TRM of an Authonized M Pervonad
Conpines Dealer, Sorvice Parts soll b cither secombinioned or new parts, Shaukd an 1M
Service Pant L (o be free from defects m materab o woarkmanship duning the W-day
warranty perinl, TEAM wilk, ab ivs opticoen, s of seplace this Scrvice Part at o Jarge o
the Unitcd States or Pocnto Rien Al replaced Swrvive Tasts will hecome the propenty of
HIRL. Vhis limsted wareianty docs mot inclinke service (o repair damage (0 the Service Pan
resuiting Toonn acoubo i, ddivaster, mrusc, abaw, o8 on- LM nxudilication of the Prodoct.

Limited Warranty scrviee mav be obtained by alelivering the defcdlive Service Pan during
the Mh-day warranty perind 0 an Aathonzed the TR Peramal Computer Deuler, o any
VBN Service Exchanpe Cenler in e United Statcs o Pocon Rico A dated proad of
purchase froms WM or an Antheteed THM Pesanmal Computer Dealer murd accomjuiny
the chan €onttact THRD by writing (o 10U Natenal Parts Center, I° O, Box 480,
Givernwanbe, Indiana 461 15 for fusiher infasoination

ALL EXFRESS OR IMPLIED WARRANII S OR FENS SERVICE PART,
INCTUDING TU WARRANLIES O AL RCHANTARILITY AND FIFNESS FOR A
PARFICULAR PURPOSE. ARE L IMUN D IN DUHRATION 1O A FERICED OF ')
DAVS TROM THE DATEOF FURCITAS | AND NUO WARRANTIES, WHETUHIR
FXPHENS CHUIMPLIERY, WHA AV Y AL TER 1INS PERIOD SOME STAEES DO
NOT AV LOW LIMUATIONS ON HOW [ ONG AN IMPLIED WARRANLY LASTS,
MO HHE ABOVE LIMITATIONS MAY NOT APPLY 1O YOU.

1% 1008 SERVICE PART IS DETY CHVE IN MATTFRIALS OR WORKMANSIHIP
UNDER CONDITINONS OF NORMATL USE. AS WARRANTED ARBOVE, YOUR

SO E REMEDY SHALE N RECAIR O RUPLACEMENT AS PROVIDED AROVIEE,
IN NOEVEND WL IBM BELTARLF 10 YOU FOR ANY DAMACGES,
ENCEODING LOST PROFEIS, EONESAVINGS OR QOTHER INCIDENTAL OR
CONSEQUUNTIAL DAMAGES ARISING OU T OF 1113 USE OF OR INARNITY TO
USE SUCH PRODUCE, EVEN I 10M OB AR AULHOWIZED IBM PERSONAL
COMPOTER DEALLR HAS BECN ADVISUD 8- 11E POMSIILITY OF SIJ(JI
DAMAGLS. OR FOR ANY CLAIM BY ANY OTHER PARTY.

SOMU STATES DO NOT ALLOW T EXCLUSION nn LIMITATION OF
INCIBENT AL OR CONSTOUEN DAL BAMAGES « Ol CONSUMER PRODUCTS.
SO OTHE ABOVE LIMITATIONS OR EXCLUMONS MAY NOT APPLY TO YOU.

THIS WARRANTY GIVES YOU SEPLCUIC § FGAL RIGIITS, AND YOU MAY
ALSO HAVE OTHER RKGHIFS WINCH MAY VARY FROM S1ATE TO STATE.

"2 Parts (PC, XT, Portable PC)
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Ex:ample of a Parts List .

[T

How To Use This Parts Catalog

1. Similar Parts - Il Gwo parts are similar, they may be listed in
the same list, Similar parts are referred 1o by onc index
number but are distinguished by the part number and
description, !

2. NS - When this indication appears in the ASM - INDF‘.X.
* column, it denotes a part not shown in the assembly. This
designation is pencrally used Tor miscelaneaus parts pachets.

3. 1 - This entey in the Units column indicates the part has
restricted availablity.

4. AR - As Required {AR) in the Units column denntes that the
units per assembly may vary based upon sysem conhgaration

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

before the part description. The indenture indicaies the
relationships of a part to the next higher assembly, o

ASM - PART UNITS DESCRIFTION
INDE X NUHRER
' - 1234567 Main Assemhly
-1 | 123h568 1 » Subassrmbly
-2 1234569 1 « Sybassembly, US
-2 123h566 1 . Suhassembly, Non-U$
-3 1234565 R s Detailed Part Restricted
- & | 1234564 ' «+ Subassembly

s Daetailed Fart

s Detailed Part

«o« Detailed Part

« Subassemhly Hot Shown

es Detailed Part

s Detailed Part

+ Subas<embly - Use as Requirad

- NS | 1234563 1

- 5 | 1234562 AR

Parts (PC. XT. Ports ¢} 3



How to Use the Visual Index

Vicunl Inder

1.
Turn to the

visual index

and locate, by
Hlustration,

the assombly
containing the part.

Assewbly 28 Kovboard (RURes D
St8%y

‘ 2.

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

»
- . LR}
N Sy

ey ond,
e

<

Using the
Index number
shown with
the part,

reler to the
accompanying
listing to
obtain the

part number.

Fon oy AL Pasde P4 07

Marts (PC. XT, Portahle 1°C)

®

5

Visual Index

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

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

LY S
'1-__‘7"'_' .
e m .
IR AN I
i O
:_\:':--\_'l- 1"-

Diskette Drive Portable PC
Assembly 13

Page 20
/ :
<\

Internal Options and Adapters
Assembly 15
Page 30

System Unit (5160}
Assembly 2 and §
Pages Band 12

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

Fixed Disk Drive
Assembly 14
Paqe 29

Expansion Unit {(5161) [y
Assembly 16 and 17 o
Pages 33 and 24 ) R

Parts (PC, XT. Portabte PC) S
—~—~



Visual Index

Displays
Assembiy 18, 19, 20, and 21
Pages 36, 30, 40, ond 42

I

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

T .
;"nl Illn;‘?ﬂn{mu\lm
L]
iy

- ==y

LILH LY 'lu'Pﬂ iy
:u"uuumu H’U “"i

v

Keybosrd (B3-Key 5150 & 5160)
Assembly 22, 24, and 25
Pagen 44,46, A7 and 48

‘

‘Power Cords
Assembly 26
Page 50

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

) s AI'C, XT, Portable PPC)

@

Assembly 3. System Uit - Exterior
(5155)

R ana
1 1 e et e —
i
1}
15 l
1
I
A1 | N
l' ._5‘ LT AT e "T,,"._\E“"""‘_"—”"_'_ &y, i.
iy T T "'_"'T"_""'_"’ e \" o o M naks
3
ASH - | PART UKITS DESCRIPT NN

tHREY | NHMDER
3 - BeShuh

Cover Assembly

« Lover

+ Handle Acsembly y
« Panel Accembly

« Panel Bcremhl, Kit
«e Pannl Assembly {Rear Accesx)

. . ea Fanel Retainer Kil

- NS | BGSLblg 1 « Cnver and Handle Hardwar e K+

=« Foam Pad

«« Washer, friclion (Qty 2}

s Mut, Stud (Qry 2}

ve Screw, Shoulder Ma {Grv 21

» IBH Lahel

Carrying Case

Power Card [See Fower Card Parve Lunt?

LTLLLYR 1
S | Jrchbbp 1

[ I T
B M -

- ns| sesubas) n
- NS | BoShkIR

LTT

Parts (I°C, XT, Portable PC) 257



:\.‘;‘i(_‘lllli'i;\’ »". S}'Si{_‘]n l_]“i[ - h"cri“r System Unit - Ditern e (58000
(5‘5“) - Ash - | PaRl UNITS I

BESCRIPLINY
IKDI X | HUMBER
6 -1 8529254

System Board BLKB-250kB Py}
(Popuiated to 178K}

- NS} 8529211 AR |+ B4KB Memory Madule
-2 B529143 \ Spraker and Cable
- 3 | 8654452 1 Cahte Rareway
- 4 ] BoSLuz} 1 Cable, Keyboard  taternal Sy<tem
-5 | Pewer Card {Ses vower Card Parrs List}
- 6 | 865417 | Power Supp by
{includes Fan and Infarmarinn Labs))
- Hs | BASALLL i - Fan, Power Supply
-7 See latesnatl Optinns gnd Adapters
- B | BasShlg 1 Shield
- % | BASLLgL 1 Display Asvembly
H285975 # + High voltage Transiormer
. B2R5976 R . Yole
- L0} BRShegy 1 Shield, Keyboard, Inteinal System
= 1] ArAs9; R Brightnes</Lontrast Assembly
. - 17 | PesLe \ Diskette Kround Bracket
- = N5 | BGSUbh 1 Display Asseambily Hardware Kit

« Knob, Brightnegs
+ Knob, Contrasi
- N5 | B&ShAIR | Front Pancl Hardware Kit
+ Foul Asaembly {01y 2)
« Panel, Buwper

« Screw, Plastite (Qty 2)

« Panel | Keyboard (onnertor
§ +« Blank Insert, Diskeite Drive

« Screw, attach Shraud H-b {Guy )

« Strip, Wear, ‘Frant Padel (Q1y 2)
» Screw, Contenls 1o Pancl (Qry 2}
- NS | BAShbA? 1 System Hardware K+l
« System Buaard Supports (Diy &)
o Screws, Skt. Head ¥.5mm « B {Ncy 54)
« Bumper | Card (Q1v, 1)

S5crew, Plastiin 6-!3 {ary §)

Mounting Srrews, Disketie {0ty b)
Attachment Card, Blank Inerrit
Glide, Chassis {Quy 2)
Bracket, System Board Ground
Spacer, Disketge Deive (Qty 3)
Screw, Sperial Bristol (Q1y 2)

H

Math Coprocessor

-[ .

r
b

]

.l , Q:
10 Panas (0°C, XT, Portable 1°C) Parte (PC. XT, Portable PC) - 18
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Assembly 7. Full High Diskette Drive
Type 1

£

& Parts (PC, XT, Portahle PC)
J

e

Diskette Dyive - Type |

“Use ooly in diives that have an AL B or nothing in front of the

serial number. The seril number s visible Trom the iop of the

drive,
ASH - PART UNITS DESCLRIRPTION
INDEX | NUHBIR
1 - 8529153 Disbette Drive Assombly, Single-Sided
- A529206 Diskerre Do Bssenhly, Doubila-Sidad
-1 852‘_'225 I « Looie Board with Shisid
- 2 | B529267 | « Cope Lever Assembly
ve [ome Lever Arm-
vs Lune Susembld g
+a Mogntang Chips
ee Lateh Asscmb |y
-3 | Bs29224 R « Trark B Switrh
- &L BS29204 R « Yot O Siop
-5 a529210 R « SO0 Hpper Am
-6 85?"")(: 1 « Seruna Board
-/ B5249264 R . Hodale SSRI4OKE
-1 Roray i R o Hodgle 4P FI20FH
-8 BS249741 1 o Guide, Righ
- R&2724 3 1 « Frovr Paned
- 10| He292%R ] = LED Asnemhliy
- 11| 529224 t » Write Praloct Switch
- 12| B929257 R |- tnden Asseh )y
- 529262 1 o Guide el

}.-L
S

Parts (PC, Vl Partable I?

7
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Assembly 8. Full High Diskette Diive
- Type 1

18 Parts {PC, XT, Portabte IC)
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START - AT

Place the hard-tab page kaheled "START — AT" in place of
this page, then diseard this page.

P T e

72

B =

MAP 0000: Start (A1)

This is the entry point for alt IRA PERSONAL COMPUTT R
AT MAP<, The MAPs will help you dewcrmme the faibing teld
replaceable unit (FRUY

The Advanced Diagnostics progeam is intended W test only TRM
products. Non-1EM products, protolvpe eacds, or mexdificed
options can pive false corors and invahid systom esunses

Al voltages in the MAPS are positive unless otherwise shown,

0al

_ Refore you biopin:

Power off the system,
Enstre all conncetors are instabted correctly,
Ensee any jompers or switches are set conrectly.
Ensure the 1157230 Vae selecton switeh is set for the seltaee
availabic a1 the outlet,
Verify the options are correctly set by running the Seaip
program. Alter sunning the Setup program (oril your cannot
run e Sciip program) continue with Step G014

1

LA

-, Insert the Advanced Diagnostics dhsketie into drive A,
- Power an the system.

1S THE POWER SUPPLY FAN RUNNING?
Yes  No

one .
Go o Step 058 in this MAP,

003
- Listen carcfully for any audio responses during the power-on
self west (POST).

DID YOU HEAR ONE SHORT BEEP AV THE END OF THE
rosT?
Yes No

(Step 0O continues)

T




004
Go o Step 006 in this MAD.

005
Ga o Step 034 in this MAP,

006
{(From Step 004 in this MAP)
DID YOU RECEIVE A 16X ERROR?
Yus Tu
007 .
Go 1o Step 011 inthis MAP, .

Q08

DID YOU RECEIVE A 161 £RROR?
Yes Tu

009

Go 1o Step 016 in this MAP,

010
Go 1o "MATP 0100: Systeain Roard Start,”

o1t T
(from Step 007 in Lhis MAP) .
DID TUE MESSAGE (RESUME = "F1" KEY) APPEAR ON

THE SCREFN?
Yes No
| .
012 .

Go o Step’ 072 in this MAP.

013
- Make a note of any error messages on the screen.

- Press the F key 1o continue.

DID THE MESSAGE (RESUME = "F1" KEY) GO AWAY
WHEN TIIE FI KEY WAS PRESSED?
Yes Tu

{Step 0114 continues) .

0000-2  Seart (AT)

.

B s, T

ey

73
tFram Step 012 v his WA

and vour coion i e tallowing Firure and Gk 1 Hon

indicaed,

Nete:  IF an error message and incorrect.andin responee
oceur, ke the action mdicated (on 1the erro messiipe.

POST Ertor:

Artinn;

Ny B and
Diank Display
Lihnking Cursor
Unreadabde Display .
hbachung § unomng Properly
TUX Error

t 1 ong and 1 Short Beop
1 Ltenn and 2 Shor Bierps
1 Lang ang 3 Shon Beeps

? Shot Besps and
Blank or Unreadabip Display
histanaed Display Image
XY Error | .
AR AKKY FOV Eever
MK Cergr,, |
XX30X Lrror |
GO Error, ..
YIXY ey
aNxX Coeor
XX Frror .
CAOU) AOM Eqmor
IO ROMCCOoMY ... ..,
ROM Eognr | L. .
1O ROM ¥ X ¥ XXX (IO Adapler Failur)

Continugus Neep _,

Repeating Shor Baeps |

Any Errors Mot Shown Abgve

Mal anzn Mawar Siad
MIAR NN2D Pownr St

LMAR NN Pewnr 51t

PAAP (71 Pawer S

FAAR D) s tem Reger] T
-

Rivpilare S ntpm [Baseed

Gt g SBtap (470 0 otmes Bass

i 1t Stag Q7% an #+- < saar

Goto Slep DI inte g ragr

LGUIN St DTG nan grer
. MAE NINA Cyypone Raqre Qe
. MARDND Ttempe Trgn
L MAPDOO E o s,
L MAP 30 ko hage o Syt

HESAT ]

(ALY (HEND [hgkatis Mepn et

CRAAR TTON Frased BV ra [ e Ry

[E LN 1ot T N M oA F LS Y

. MAR 100 AN TC Motk

Ropae e o (nmt Do Afyrten
MAF 2000 B0 Mo, oab
Roplyr o Sy slem [in,rA

CMARP DU P oy Seae
WA 0020 Ponre Ty

. MAPNON20 Powes 5 qnt

Gntg Slen MRV in tha C1A0

Figwee 2. POST Frrws

-

pb
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0714
(From Steps 032, 035, and (56 in this
Find your error in the following ligure

MAP)
and take the action

indicated.
Symptom: Action;
incorrect Memory Size -
Dusplayed During the POST ... .. ........... MAP 0200, Memory Start
Display Problems’
Incotrect Cob¥s ........oiinciinii i anen Go to Slep 075 In this MAP
Notighintensity. ..............., .ooiiueas Go lo Step 075 in s MAP
Missing Broken, or Incorrect Characters. . ... Go 1o Step 075 In this MAP
Blank Display {Dak). ... .............. ..... Go ta Siep 075 In Lhis MAP
Blanh Disptay Breght)._ ... ... . _...... Go 1o Step 075 in this MAP
DistortedImage .........ooiveivniieiniiiians Go to Step 075 in this MAP
Unreadable Display ... .. seerin e Golo Slep 0745 in this MAP  *
Other Dhsplay Probtems .. ....... ........... Go tg Slep 075 in this MAP
FlashingCutsor Only. ... ..ooeniieeiinen L Go 1o Slep 078 In this MAP
BASIC Scieen Appears ... ... v aemiiraaan MAP (0600: Diskalte Drive Start
Loads Program iom Flaed Dish ... ., ..., MAP D600 Dusketle Crive Start

Loads Program from Ramole Stabon ., .
Oishetie Boot Failute . ................ ...l
PARITY CHECK..... ........ ............
Keyboard Problem............. ... ...

Cannol Fiush Dt_agnustic Tesis ..... reeeanae,

Ponter Problems. ... ... ... oo L L

Hetwork Problems ... ...l

. MAP 000" Drskelte Drive Start

MAP 0600 Diskette Drive Stan
MAP 0200: Memgry Start

MAP 0300 Keyboard Stan
MAP 0020 Power Slan

Reler to the Sarvice
Manual lof the Prinler,

. Refer to the Service

Manual lor the Nelwork

Finae 3.  Failure Symptoma

~ .
D . ) 1
~& -

4 Siart (AT)

075
(FFrom Steps 073 amd 074 in this MAR)
1S AN ENHANCED GRAPLHCS ADAPTER INSTALLYD?
Yes  No
l .
076 -
Refer to the MADP Tor the Tathing display adapier,

0717
Guo to "MAP 2400, Enhanced Graphics Adapter ™

078
(From Step 074 in this MAP)

A5 A MATH COPROCESSOR INSTALLED?

Yes Tn

079
Gu 1o "MAP 0a00: Diskette Dirive Star”

080

- Power off the system.

- Remove the math coprocessor [rom the system board.
- PPower an the system.

DID THE FAILING SYMPTOM REMAIN?
Yes No

I

(1} } -
Replace the math coprocessor.

082
Reinstall the math coprocessor, then po to "MAP 06010: Diskette
Drive Stan,”

L E2T

Start (ATY Y



{ : X
,

083

{From Step 073 in this MAP)

Go o the MA! indicated by thwe error code. For example, if you
receive the error code 7XX, po to "MATDP 0700: Math

Coprocessor,”

Note: 1 you are unahle Lo find the MAP that :
corresponds to your etror code, you have an IBM device @ @ e e

with its own service manual or a device not supported by
[BM diagnostic tests. ©

Jumpers and Switclh Settings

Mace the hard-tab page laheled " Jumpers and Switch Settines"
in place of this page, then discard this page.

1A

..0000-16  Start (AT) ‘ . _ _ :
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JUMPERS AND SWITCH SETTINGS

System Setup  ........ P
Option Compatibility . ... .. ..o
RIOS ROM Identification . .....ocivneiireeainnns
Terminating Resistors and Switches ...
Disketle DHvVE ... i it
Fixed Disk Drive ... .ot iiiiiaaneienaranas
Power Supply Voltage Sclector Switch .........neen
Using the Switch Charts ... it
System-Board Display Switch ........... .ot
Memuory Expansion OplOns . ...ovuivveonneieens,
Base MEMOFY . ... .oitranerurnnssarasarasens
Cxpansion MCmory ... .c..coieiiirereriinann
ClMer Adapler ..o et rnscaares st araaes
SO AJUTESS .. i i it
Remote Initial Program Load .. .. .. e
Adapter Number .. .. ... ... ot e
Cnhanced Graphics Adapter (EGA) ... oot
PC Network Adapler ... ..ot iiaes
Scrianl/Parabllel Adapter ... .. i,
Binary Synchronous Communications (BSC) Adapter
Data Acguisition and Conteed (DAC) Adapter .. .......
Amalog Quiput Range .. ..oy
Analog lnput Range ... ieaniaiian,
Adapter Number L. o
Interrupt Reguest (IRQY Level .. ...
General Purpose Interface Bus (GPIB) Adapter  .......
Adapter Number ..o
tnterrupt Request (IRQ) Bevel ..o venentt .o
Interrupt Acknowledpe (INT ACK) Level .........
Direct-Memory Access (DMA)} Channel .. ........
Proflessional Graphics Contealler ... ..., e eseean
Voice Communications Adapler ..., vane.

I Switches {AT)

System Sctup

The Setup program is on the Advanced Diagnostics diskette. You
need to know what options arc instally d i the system unit o run
the Sctup prograny,

1. Makc a tist of the option adaprers instidled in the system,
2. Determine the 1ype of doves imstalled.

a  Fixed Disk Drve: Anidentilication tabel is on the Tront of
the drive,

o Diskette Drive: The bered of a double-sided (360K)
diskette drive has an asterish. the bezel of a igh-capacny
{1.2M) diskette drive is not maiked

3. Lnsure that all jumpers and switches are set correcily,

Nofe: 31 you reccive an error code, troultdeshoot any
errar imdicitions other than. 16X first. I the only crior
code you reccive is 16X, and you cannot correct the Setup
program using the mﬁlnu'mns un the [ullm\ml. (rage, o tn
"MAI‘ O000: Stan (A1)

Swiches (0 )V



System Sctup ' | Option Compatibility
“ 1. TInsert the Advanced Dingnn.slics diskctte into diskette . .
drive A. Certain oplion adapters conllict with cach other when uscd in the
same system. The Tollowing adapiers should not be installed
2. Power on the system. torcther in the system unit:
3. When the Advanced Diagnostics menu appears, select @ @ . Synch Data Link Control (SDL.CY Adapte
option 4 (SETUP) and verily that the options are correctly Synchronous Data Link Control (SDEC) Adapter. '
set. o . ) . = Alternate Binary Synchronons Communications (ARt BSC)
' apler.
The Setup program will prompt you for the following Adapter
information:
Time Sct or change the lime. ‘ e .
_ BIOS ROM Identification
Date Sct or change the date.
Diskette Drives Scleet the number and type (high Ta determine the date of 1the BIOS ROM maodulbe, run the
capacity or double sided) installed. following BASIC program. Type the program exactly as shown,
Fixed Disk Drives Sclect the number and type of drives 10 DEF SEG=gHF(000
. installed. » . 20 FOR X=gHFFF5 TO EHFFFF
: @ @ . 30 PRINT CHRS(PEEK{X));
Memory Scleet the amount of base and vl Lo NEXT | '
: cxpansion memory installed, RUN
Display Sct the primary display if two display ~ The date that is displayed is the date of your BIOS ROM medufe.
adapters are installed. Scleet the mode
(40 ar 80 column) il a color display is
instalted.
. ® O
L
oo
(o]
4 Swilches (AT) Switches (AT) S
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Terminating Resistors and Switches

Diskette Drive

. A diskctte drive may have a lerminating resislor or lerminaling

swilch.

« Terinating Resbstor - A terminating resistor must be installed
in diskette drive A. Diskette doive 8 should not have a
terminating resistor instalied.

»  Toerminating Switcl - Il a diskette drive is equipped with a
terminating switch instead of the terminating resistor, set alt
switches on diskelte drive A to the On position. Sct alt
swilches on diskette drive IV 1o the Off position.

Note:  The terminaling resistor may appear in a dilferent
location on the drive. I so, an identifying labe? will be
attachcd 1o the werminating resistor,

nnnAaAn

Y

A itches (AT)

®

Fixced Disk Drive

L5

The terminating resistor mast be instadled on fixed disk

dhive C.

In o systent unit with two fixed disk drives. remove the

terminating resistor from hixed disk drve 1

Nate:  The terminating resistor may appear incalifferent
location on the diive. 1T so, an identilyving kaibel will be

altpched o the terminatmg sesistor,

Terminating
Resistor

Switehes (VY =
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. Power Supply Voltage Selector Switch

The voltape selector switch is located at the rear of the system

unit power suppty. It must he set for the voliage preseat at the
elccirical outlet.

Switch Pasitlon | Volisge Range

115 Vac 100 10 125 Vac
230 Vac 20010 240 Vac

& Switches (AT)
2

e 0 Switch

Using the Switch Charts

The following legend applics to the charts in this section,

O @ [

Meaning

Nol Used by (his Appleaton

On/Clnsed Posibon of a Swiich

T OIOpen Pasitinn gl a San'ch

N/A

Nol Allowed Dr oy Apphieal)le

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

To sct a rocker switch, press the rocher down 1o the desired

position; 1o sct a slide switch, slide the Tug of the switch to the

@ @ desired position,
;-

Slide
Switch

. or
Rocker

Balipoint

Switches (AT}

)
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System-Board Display Switch

1l your primary display adapter is a:

«  Monachrome Display and Printer Adapler - Sctthie display
switch to the rear of the system.

«  Color display adapier - Set the display switeh Lo the front of
the system,

Manochrome Dlaplay Color Display

Primary Display
Swilch

=
-
td
!
E

LTy
LT

i Uiﬁlﬁiﬁi‘ (]
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— et b e @
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DIAGNOSTIC MAPs

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

DIAGNOSTIC MAPs

MAP 0020: Power Start ... ... .. e
MAPOO20: Power (I'C) .. ... ... oL,
MAP Q020: Power (ATY ... o Ll
MAP 0100, System Board Start ...,
MAP O100: System Board (I'C) ... ...,
MAP 100; Svstem Roard (AT ... ...
MAP 0200: Memory Start .. ... ... ...,
MAP O200: Memory (PC) L L. S
MAP Q200 Memorv (XT) 0oL oL
MAR 0200: PC Family Eapansion Memory
MAP 0200: Memary (AT) ... .. ... ..
MAP 0300 Keyboard Stait L. L. e
MAL 0300 Keyboard (PCY .. ..o ... ..
MAP 1300: Keyboard (AT) ... .........
MAP 0400: Moanchrome Display and Printer
Adapler oL e
MAP 0500: Color/Graphics Monitor Adapter .
MAP 0600 Diskctte Drive Start .-, S
MAE 0600: Full-THigh Disketie Drive .. ... ..
MAP O000; Diskette Drive (Portae PCY .. ...
MALE 0600: Diskette Drive (AT)Y ... oL
MAP 0701y Math Coprocessor ..., ... ...,
MAT 0200 Parallel Port Start ... ... oL,
MAP ON00: Prnter Adapter ... ... ... ...
MALD 0900: Scrial/Paralicl Adapter - Parallel
Port .. e
MAP 1000: Allcrnate Setial/Parallel Adapter -
ParalictPort ... ... . L,
MAP 1100: Serial Port Start ... .............
MAP 1100: Asynchronous Communications
Adapler . .. ...
MAP 1100; Serial/Paralle! Adapter - Serial Port
MAP 1200: Alternate Scrial Port Start ... ... ..
MAI® 1200: Alernate Asynchropous
Communications Adapler . ................
MAP 1200: Allernate Scrial/Parallel Adapter -
Serial Port .. ... ...l
MAP 1300: Game Control Adapler ... ... ...,

Diagnostic MAPs

0020-1

an2n. |
0201
01001
0100-1 "
UGS
0200-)
02001
0241} |

L A200-1

02001
170-1
BRILIRS|
ninn-1

Od00y- )
0500-1
OnG- §
O6H0-1
(10 1
06K
OHIN-1
09N
0901

-

1000-1
OO

1on-1
1H00)-1
1260-1

120401
1100-1
Al

)
=

O0i0-1
ramN

e )



T/l

MAP 1400: Graphics Printer ... . L. L. URTITTR
MAP 15060: Synchronous Dta Link Control

(SPLCY Communications Adapter ... ... ... 1500
MAP 1700: Fixed Disk Drive Stant ... ... P00}
MAP 1700: Fixed Disk Drive (PCY ... ... 1700-1
MAP 1700 Fixed Disk Drive IAT) ... ... .. 1700k |
MAP 1800: Expansion Unit .. ................ 18060-1
MAP 2000 Binary Synchronous
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MAP 3000: PC Network Adapter ... ... .. ... woi-|
MAP 3100 Alternate PC Network Adapter . 3na
MAP 3100: Compact Printer .. ................2300]
MAT 3600 1TBM General Parpose Interface Bus

(GPIB) Adapter ... ... oL, M-
MAIL* 3R00: 13M Data Acquisition and Control

Adapter .. L. asno. |
MAL 3900: 1BM Professional Graphics

Comtenller Lo L. Aunn.g
MAEP 7100- Voice Communications Ad: lplc.r ARILLS
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MAP 0020: Power Start

Symptom Faplanation Caaditions That Could Cause This
Symplom

Yau have entered this |« “The power supply is [ailing.

MAP because vou « A disketle drive is [ailing.

were unable to - [+ Alixed disk diive is {ailing,
complete the POST, . |« Anoption adapter is Tuiling.
you have been « The system board is [ailing.
directed here from « The math coprocessor is {ailing.

another MAP, or you « The speaker is failing.
suspect d power
problem. . .

0nl
Find your system Lype in the Tollowing figure and go to the MAP,
indicaled.

System Type MAP

Personal Compater ... ..... . . .. MAP1O20. Power (PC)
Personal Computer XT .. . . _ . .. MAP 0020. Power (PC)
Portable PC.. ... ..... ceeie e e ... MAPDO20: Powe.r IPC}
Personal Computer AT .. .. . . .. . MAP 0020 Power (AT)

Feure 0. Ssuem ldentification

Power Start 0020-1

!
|
|

MAP 0020: Power (I’C) N

Symptom Fxplanation Conditions That Cauld Cavse This
Symptom

MALP becaune you o Adskette divve s Failing

were unable 10 o« Alived disk diive is Fdling,
complcte the POST, o An aption adapier is Taling
you have been o Fhe svstem board s finhing
dirccted here from «  The math coprogessor s fading.

You have entered this [ o The power <upphyis failing,

another MA, ur yoo « The speaker s Lailimg
suspect o power
prohlem,

00y

Power off the system.,

Unplug the power cord of the system unit (and expansion v,
if attached} from the electrical outlet.

Disconncel the keyhoard and anv external devices. except the
priniary display Gand expansion umt if itached) from the
system unil. '

Plug the power cord of the system unit (and expansion wniif
attached ) imto the electrical ouatler.

Powur on the system,

Naote: A 301 error may oceur i you disconnected the
keyboard. Disregasd this error, ’

THD THE SYMPTOM REMAIN?
Yes No

|
002
"CAUTION

Power off the system before connecting any desice,

- Connect the external devices o the system unit, one o
a time.
{Sicp 002 continues)
H
(%)

.

Power (PCy 002

-
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L

002 (continued)

- Power on Lhe system afier connecting each device.
Repair or replace the device that causes the failure to
feturn,

003

- Powecr off the system. *

- Connect the keyboard to the system unit.

- Disconnect the expansion unit cable (if attached) lrom the
system unil. ’

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

Note: An 1801 crror code may appear if you
disconnecied an cxpansion unit, Disregard the error
and continve with the POST.,

DID THE SYMPTOM REMAIN?
Yes No

I

004

Go to Step 039 in this MAP.

005 ’ '
- Check for a voltage of 2.4 to 5.2 Vdc between pins 1 and 5
(ground) at the system board power connector {Figure 1).

Figure 1. System Board Power Connector

\$
\

!
/

0020-2. ¥ .*(T?C) ‘

00S (continued)
DO YOU HAVE 2.4 TO 5.2 VDC BETWFEEN PINS | AND &?
Yes No

@. @ 007

I
006

Go to Step 012 in this MAP.

Check the system board power connectors [or the corrcu
voltages (Fu,ure 2).

Voltage (Vdc) Pins
) Minlmum Maximum ~Lesd +Leed
+ 48 + 52 5 10
+ 45 + 54 9 6
. 4+115 +1286 7 k)
+108 +129 4 8

Figure 2. System Board Voltages

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

Yes

Voltage (Vdc) Pins
Minimum Maximum —Lead +Lead
+ 48 + 52 2 4
+115 +128 3 1

Locating Rib
1 /42 3 4

mnn

Figure 3. Diskelte and Fixed Disk Drive Power Connectors

" ARE ALL YOLTAGES CORRECT?

No

|
008
(Step 008 continues)

B

\5

(99
)

-

Power (PCY - H)20.3



008 (co(\ ued)
_Replace the power supply.

009

- Power off the system.

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

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

010
Replace the specaker.

o011
Reconnect the speaker then go to Step 016 in this MAP.

012

(From Step 006 in this MAP)

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

- Power off the system.

- Remove the power supply conncclor from one ol the drives.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

|

013

Replace the failing drive,

0l4 .
- Repeat this procedure for any remaining drives.

DID THE SYMPTOM REMAIN?

57/8

Yes No

|

o1s
Replace the lailing dnve

(Step 016 continues)

¥

0020-4 -Power (PC)

e
016 /\\q:.

(From Step 011 in this MAP})
1S A MATH COPROCESSOR INSTALLED IN THE SYSTEM

UNIT?

Yes No
| .
017

Go to Step 021 in this MAP.

018 : ' ,
- Power off the system. |
- Remove the math coprocessor from the system hoard.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

019 _
Replace the math coprocessor and the BO/R processor.

020
Reinstall the math coprocessor then continue with Slcp 021 in
this MAP,

021

(From Steps 017 and 020 in this MAP)

An adapter may be failing. Perform the following procedure:

- Power off the system. '

- Remove one option adapter [rom the system board. Do not
remove the diskette drive adapter or the primary display
adapter.

- Power on the sysiem.

" - Repeat the above procedure until you find the failing adapter,

or all option adapters, except the diskette drive adapter and
the primary display adapter, have been removed.

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

(Step 021 continues)

TET

Power (PC) 0020-§



021 (continued)
DID THE SYMPTOM REMAIN?
Yes No

022
Replace the last adapter removed.

023
- Power off the system. :

- Remove the diskeue drive adapter from the system board.

- Power on the system.

Note: Removal of the diskette drive adapter may
result in a 601 error code. Disregard the error and
continue with the POST.

DID THE SYMPTOM REMAIN‘.’

. Yes No

/4

" 024 _
Replace the diskette drive adapter.

028 , .
1S THE PRIMARY DISPLAY ADAPTER AN ENHANCED
GRAPHICS ADAPTER? ‘
Yes No ‘
| ,
. 026 ) .
Go 1o Step 030 in this MAP.

027 .
- Power off the system.

- Remove the Enhanced Graphics Adapter from the sysleh:
board.

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

and 6 to the On position.
- Powcr on the system.

(Step 027 continucs)

b
¥

0020-6 Po ‘.'Cc)

027 (continued)
DID YOU RECEIVE ONE LONG AI:JD TWO SHORT BEEP'S?

Yes No

| .
0218 ‘ .
- Goto Step 033 in this MAP.

Replace the FEnhanced Graphics Adapter. Sci the system bhoard
swilches back to their original seltings. ,

. ——
i

030

(From Step 026 in this MAP)

- Power off the system.

- Remove the primary display adapter from the system board,

- Power on the system. '

DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS?
Yes ‘No :
|
031
@ Go to Step 033 in this MAP.

032 :
- Replace the primary display adapter.

033

(From Steps 028 and 031 in this MAP)

- Check for a voltage of 2.4 te 5.2 Vdc between pins | and §
(ground) at the system board power conneclor (Figure 4 on
page 0020-8).

Power (PC Y1207
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Figure 4, System Board Power Connectors

DO Y(':U HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?
Yes 0

|
034
Go to Step 036 in this MAP.

035 .
Replace the system board.

036
(From Step 034 in this MAP)

/i

Power off the system.

:))nsc?lnncm the power supply conneclors from the system
oar

tl:.::su(;e all option adapters have been removed from thmsystem
ar

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

#,0020-8  Power (PC) |

1.
ot

Pins 1 Minimum \
—tend +Lead | Resistance
5 3 17 Ohms
6 4 17 Ohms
7 9 17 Ohms
8 10 '] 0B 0Ohms
8 11 08 Ohms
a8 12 08 Ohms

i

LR

iy

N
L
a
¢
L]
i
L]

LN TSTIPTTIn
L o— . -

.,

Figure 5. System Board Resistance

ARE ANY RESISTANCE VALUES BELOW THE MINIMUM

"INDICATED?

—

Yes No

|
037
Replace the power supply.

038
Replace the system bhoard.

039

{From Step 004 in this MAP)

- Power off the system.

- Connect the expansion unit cable.

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

Note: An 1801 error may occur. Disregard the error
and comtinue with the POST.

(Step 039 continucs)

2 9ET

Power (PC) 00209



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

|

040

Gou lo Slcp 041 in this MAP.

041

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

DID YOU RECEIVE AN 1820 EI!ROR CODE?
Yes No
| : ’ /
042 .
Replace the extender card.

043

{From Step 040 in this MAP)

An adapter may be failing. Perform the following:

- Power off the system,.

- Remaove one option adapter (except the recelver card) from _
the expansion board. @ ' '

- Power on the system., : '

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

DID THE SYMPTOM REMAIN?
Yes No

I
044
Replace the last adapler removed.

045

- Power off the sysiem.

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

DID THE SYMPTOM REMAIN" @
Yes No .

(Step 046 continues)
™~
S 1\
<g -

1020-10 “Poweér .. C) 0020-12  Power (PC)




I.':}
od6 [

You have successfully complcted the Advanced Diagnostic
tests. T you suspect an intermittent problem, start an efrof
log. If you nccd instructions, refer to the Reference

manual,

47

Replace the expansion card.

\ o b
A MAP 0020: Power (AT) .

Power (PC) 0020-11

Symptom Explanation Conditions That Could Cause This
Symptom

You have entered this | «  The power supply is lailing.
MAP because you The diskette drive is failing.
were unable 1o The fixed disk dnive is failing.
complete the POST, An option adapter is failing. |
you have been The system board is failing.
directed here from The math coprocessor is failing.
another MAP, or you The speaker is failing.

suspcct a power

problem.

001

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

Yes No

002
Go to Step 004 in this MAP. '

003
Go to Step 017 in lhIS MAP.

004

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

= Unplug the system unit power cord from the clectrical outlet,

- Verily the 115/230 Vac selector switch is set for the correct
voltage.

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

- Plug the system unit power cord into the electrical outlet.

- Power on the system,

(Step 004 continues)

RET

Power (AT) 0020-]



o ; ‘ 007
004 (continued . .
DID(;!II-I SYI:/I)PTOM REMAIN? Go to Stcp 013 in this MAP.
Y N
es 0 - 08
clns : - Check the system board power connectors lor the correct
. ' ' voltages (sce Figure 2).
CAUTION - - Check the diskette drive and fixed disk drive power
Power off the system before connecting any device. o . " connectors for the correct voltages ( see Figure 3).
) Co.n“?c' 'hf t;xfclrnal devices to the system unit, one at Note: 1f no fixed disk drives are installed in the
Re aa::mc.. ‘f“:jm::'l‘h"}’t'l"]“.:“‘ mm'ms.the fail system, a power supply load resistor is required for
. pawor repl ¢ device causing atlure. normal operation of the power supply. 1t may be l
dos ' + attached to either connector P10 or P11, !
- Power off the system.
- Remove the system unit cover, . _ Voltoge (Vdc) Pine
- Reseat the power connectors. Minimum Msximum —Lesd +Lesd
- Power on the system. : . I :g : gi ::g:g zg:g
- Check for a voltage of 2.4 10 5.2 Vdc between pins 1 and 5 +115 +126 PY-1 PB-3
(ground) at power supply connector P8. +108 +129 Pa-4 Pg-2.
’ _Figure 2. System Board Voliages
1 ° o Voltags (Vdc) . Pine
: Minimum Maximum ~Lead <+Lead 1
4 + 48 +52 2 4
5 +115 +126 3 1
‘8
( 1 Locati i
2 ocatiiy Hib
3
4 t L2 3 4
Board
Connectors
Figwre 1. System Board Power Supply Connector ! Figowe 3.  Diskeite Drive and Fixed Dick Drive Voliages
DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §? ’ ARE ALL VOLTAGES CORRECT?
Yes No " Yes No
l ' I
I (Step 007 continues) o . 009
: ' . o Replacc the power suppty.
h. ' : ’ - ‘ (Step 010 continues) R
> e,
020-2 por*:“' r ) A )—\ Power (Af.,;‘_m' ;020-3



.010 '
- Power off thyslcm.

< -« Set the meter to the Ohms X 1 scale.

> Disconncct the speaker cable from the system board.
- Check the continuity of the speaker.

DOES THE SPEAKER HAVE CONTINUITY?
Yes No

o
Replace the speaker.

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

01} ' '
(From Steps 007, 012, and 015 in this MAP)

You may have a [ailing disketle drive or fixed disk drive. Perform
the following: .

- Power off the system,
- Remaove the power connector from one of the drives.
- Powcr on the system.

DID THE SYMPTOM REMAIN?
Yes No :

I
014
Replace the fmlmg drwc

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

DID THE SYMPTOM REMAIN’
Yes No

|

016

Replace the failing drive.

(Step 017 conlinqes)

177

0020-4 Power (AT)

) 3

0t7 ~
{From Step 003 in this MAP)
You may have a failing adapter. Perform the following:

- Power off the system. .
-  Remove onc option adapter from the svstem board. Do not
remove the Fixed Disk and Diskette Drive Adapter or the

primary display adapler.

"= Pawer on the system.

- Repeat this procedure until you find the lailing adapter or all
.option adaplers (cxcept the Fixed Disk and Diskette Drive
Adapter and primary display adapter) have been removcd'.

DID THE SYMPTOM REMAIN?
Yes No

0t8
Replace the last adapter removed.

019
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM?
Yes No

| . .

020 !
Go to Step 023 in this MAP.

021

- Power off the system,

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

DID THE SYMPTOM REMAIN?
Yes No

g

022

Replace the math coprocessor. If this does not correct the
problem, replace the systcm board.

023
{From Step 020 in this MAP)
(Step 023 continues) ) (=%
N
o

Power (AT) o 320-:



023 (continucd) .

- Power off the system.

- Remove the Fixed Disk and Diskette Drive Adapter from the
system board.

= Power on the system,

Removal of the Fixed Disk and Diskette Drive Adapter results in

a 601 error code, disrcgard this error.

DID THE S\'MI'TOM REMAIN?

Yes

025

- Power off the system,

- Remove the primary display adapter [rom the system board.
- Power on the system.

Removal of the primary display adapter results in one long and
two short beeps during the POST.

DID YOU RECEIVE ONE LONG AND TWO SHORT BEEPS?

Yes

027

Replace the primary display adapter. If that does not correct the
problem replace the system board.

No

024

Replace the Fixed an and Duskcue Drive Adapter. if that
does not correct the problem, replace the system board.

No
|

026

Go to Step 028 in this MAP.

028

(From Step 026 in lhlS MAP)
Power off the system.

- Wail 10 seconds.

= Power on the system.
- Chceck for a voltage of 2.4 10 5.2 Vdc between pins 1 and 5
{ground) at powcr supply connector P8.

1274

. 0020-6 _ u,

T

© ©

[

Connectors

—,

Flgure 4. Sysiem Roard Power Supply Conneclor

) .
2]
3 o
alli £
5 |Jr":‘:-.
\g |70
(1] [ Es
21 i
4, =
5 4
el =

Al
Y-

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?

Yes

030

No

029

Replace the power supply. Il that does not correct thc
problem, replace the system board.

Replace the syslem board. If that does not cnrn.cl the problem

replace the power supply.

Power (AT)

TYT

a020-17
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MAP 6100: System Board Start

Symptom Explanation

Conditions Thal Could Cause This
Symptom

You have entered this | »
MAP hecause you
were unable to
complete the POST,
or you reccived a

I XX crror inessage,

The system board is Tailing.

o001

tndicated.

Find your system type in the following figure and go to the MAP '

System Type

MAP

Personal Computer . . .. ... . ..,
Personal Compule.f XT oo ol e

Portablea PG ..... - ooiiiiii i

. MAP 0100: System Board (PC)

..MAP 0100 Syslem Board (AT)

MAP 0100: Systam Buaid IPC}

MAP 0100. System Doatd (PC)

Parsonal Computer AT ... ...

Figure 1. System ldeatilication

Syarem Board Start 0'00- 1

A~

MAP 0100: systen Board (2°¢)

Conditions That Could Cause This
Syuptom

Symplem Explanation

T complete the FOST,

You have entered this . «
MAP becanse you
were upihle to

The system board is Tailing,

.

or you received a

XX error message.

ani

- Power olf the system. N\

= Insert the Advanced Piapnosticos diskeits into deive AL
- TPower un the system.

D THE POST FINISITWIITIOUT A IXX CRROR

MESSAGE?
Yes Nao
I
002 .

RReplace the system board.

003

= Select 8 (SYSTEM CHHECKOUT).

= the System Board Lests, Use the {RUN TESTS
MULTIPLE TIMES) option.

BID YOU RECEIVE A 1XX FRROR MESSAGIL?

Yes No

I

an4

You have successfully compicted the Advanced Diagnoaic
tests. H you suspect an intermiticit problem, staet an crror
tog. I you need instructions, refer to (he Reference
manual,

(Step 005 continues)

System Roard (1MCY - O 180-§

o , —



oS
DIDYOU RECEIVE A 199 ERROR MESSAGE?
Yor Ne

006

Replace the system hoard,

07

- Refer to "MAP 0H00: Start (l"C)." and verily the instalied
devices.,

Nate:  The 199 crror messape indicates you answered
" L1} - . - .
No™ 1o 1he question abount the installed Jevices lise.

00 Sy Board (1PC)

@

S e e TENTIT R et ot RSt s o

-

MAP 0100: System Soard (AT

Conditions That Coulid Cause This
Symiptom

Symptom Explanation

You have entered this |« The system howrd is failing

MAP becanse vou s The batiery is failing
were unable o « e kevbourd cable is Failing.
complewe the POST, o Hhe keyboard is Lailing,

TR IR TR Ry Y

I XX crror message.

aot

= Power off the system.

- Insern the Advanced Diagnostics disketee into deive A,
- Waiat feast 10 seconds

- Power on the system.

DIDYOU RUCETVE A IXNX ERRNTR AT SSAGE D 0N, Fur
POSTT

@ Vi Na
L]

&

) nn2
\ Go o Step 004 in this MAD

003
Go o Step 009 in this MATD.

nn4

(From Step 002 in this MAP) '

PUD THE ADVANCED IMAGNOSTICS MENU APPEAR ON
THE SCREEN?

Yes  Na
I
005
Go 1o "MAP 0000: Start (AT)."
(1111
{Step 006 continues) H
ux.-
.~ 'L .J:l

Svatem Romd (A1) O .



006 (continued) 010 (continued)
- Pross HSYSTEM CHECKOUT). IS A NEW BAFTERY INSTALLED I8 THE SYSEEAY?
. - Ron the System Board tests Use the (RUN TESTS \ Yes No
MULTIPLE 'I'I!\"".S) oplion,

1

DID YOU RECEIVE A 1XX ERRROR? Go 10 Step 015 m this MAP,

Yes  No
. i :
| @O .
007 : . ' - Run the Setup program and correct any crrors, ‘ 2
You have successlully completed the Advanced Diagnostic ) .
tests, I vou suspect an intermitient problem, start an error Nete: A T61 Dattery Melective or New Battery
log. 11 you need instructions, refer to the Reference Installed message appears duting ihe POST after
nanual. battery instaltation or e placement
s . ' DY RUNNING THE SETUP PROGRAM CORRECT 1HE
Rephace the system board. ' I'ROBLEM?
: ) Yuvs  No
00y ' |
{Fram Step 003 in this MAP) - 013

Go 1o Step 015 in this MAP,

Find your crror codu in the Tollowing ligure and take the action 014 . .
indicated , i You have successfully completed the Advanced Diagnostic tests

’ X M you suipect anintermiitenst problem. stan an error log, Il vou
need instructions, refer o the Reference masnal.’

’
Error Code Action
105 . ... o0 e .. GoloSlep 018 in this MAP, 015 .
162163 164, . . oo . Go o MAP GOQD Stan, © AFrom Steps Q1L and 013 in this MAP)
. = Pisconnect the battery fram the system board and cheek the
101907 .. ... . o eee..  GOtaMAP 0020 Pawer. voltage hetween pins | and 3 on the hattery cable connector,
’ IS1I61.. . . . o s eiee v i0 SR 040 WP . ) ‘
WAS TIHE VOLTAGE AT LEAST 6.0 vD(C?
102, 103,104 196, .
108 109,121,152, . ... ... .... . . Replace the System Board ] Ves T"
‘ 016
pure 1. ST L !
Fewre 1. TOST Lerors Replace the battery, . -
CAUTION i
1])] ‘D @ Fire, explosion, and severe hurn hazard can he caused hy the
(From Sicp 007 in this MAD) : hullc:y. DO NOT recharge, disassemble, heat above 1007 C
Thys error measage indicates o new or a defective batlery is in the (2127F), solder dircctly 0 the cell, incinerate, or cxpose
syslem, - ’ battery cell contents (o naier. =t
Vi
{Step 010 conunues) _ -
(Step 017 continues) F 1N

~ ' 0100-2  System Board (AT) | . _

Svatent Board (AT) O HK)-3
L s

v 8



in7
- Replace the system hoard.

111

{From Sicp 009 in this MAP)

- Power off the system.

- Disconnect the keyboard cable from the system unit.
- [Power on the system.

DID YOU RECEIVE A 105 ERROR MESSAGE?
Yes No

f

019

Go Lo Step 021 in this MAP.

a0 ‘
Rcplace the system board.

a21

{From Step 019 in_this MAP)

- Power off the sysiem.

- Disconnect the keyboard cable from the kcyboard

- Refer to Figure 2 on page 0100-5, and check the kcyboard
cable for continuity.

Note: Check the continuity of wires 1, 2, 4, and 5
(wirc 3 is not used).

).l System Board (AT)

@

/

Figure 2. Continuity Check

DOES THE KEYBOARD CARLE HAVE CONTINUITY?
Yes No

022

Replace the keyboard cable

023
Replace the I\Lyhn'\nl assembhly.
[}
N
>

I

Svatem lhm.nl (Al o



MAP 0200: Memory Start o _ MAP 0200: Memory (1C) -

0ol
When a memory [ailure is detected during the POST, a 201 crror
messape preceded by o four-characier ceror code (XXXX 201}

Symp'lom Explanation Conditions That Could Cause This

Symptom : . .
ymp may be displayed. This error messapge lasts abot | second hefore
You have entered this |« A memory module is failing. heing replaced by a Parity Check message,
MAP because you « A memory expansion adapler is Watch the display carcfully and muake a note of the four-character
were unable to failing. error code. i
complete the POST, e The sysiem board is lailing.

- Power off the system.
- Insein the Advanced Diagnostics disketieinto drive A
- Power an the system.

the memory size + The Sclup program options are
displayed was not correcily set. '

incorrect, there was a
memory parity check,

DIN A 21 FRROR OCCUR DURING TIHE POST?
Yes No

|
002
Go Lo Step 004 in this MAP.

you reccived an error
messape inicating a
memory failure, or
you have been
directed here from

another MAP. 00}
Go 1o Siep 011 in this MAP,
001t '
Fand your system and system board type in the f()"()WIﬂ}_. ligure ! 0'!4 ] ] )
and go o the MADR ihcated. . {(I'rom Step 002 in this MAT)
IS TTIE ADVANCED DIAGNOSTICS MENU DISPLAYED?
‘Yes  No
System Type + System Board MAP I
Personal Computer ... ...... 164K ... MAP 0200, Memory P(. NS
Personal Computer .......... 64/256KH ... MAF 0200° Memary PC Go 10 "MAP 0020: Power Start.
Porfable PC.. ............... 6A/256KB .. ....... MAP 0200: Mamory XT 006
Personal Computer XT ... 64/256K8 . . ..... MAP 0200° Memory XT - Sclect 0 (SYSTEM CHECKOUT).
Pessonal Compuler AT ... AN.....oooore oo MAP 0200: Memory AT . DOFES THE AMOUNT OF MEMORY IISPLAVED ON THF.,
Note: 16/64KB and 64/256KHA system boards are marked along the INSTALLED DENICES MENU MATCH THE AMOUNT OF
lefl edge of tha system board INSTALLED MEMORY?
) Yes No
Fipwre 1. System ldentification l
i . 007
(Step 007 continues} |
N
(o]
l\icmofy Sla" 02%" ! - AMeaprary- ()Y 0n~ne
‘ N . N



Q07 (continued) il

Go o Step 018 in tu MAP, Cvom Steps 00 and 0 i Ml
' 15 A FO/GARD SYSTLM ROARD L STALLPDY
08 . Ves No
(From Step (120 in this MATIY)
- Press Y (IS THE LIST CORRECT). 012
- Piess 0 (RUN TESTS ONE TIME), _ @ !-1:1 Go 1o Step 021 in this MAP. !
~ Press 2 (XXX KB MEMORY). ’ : i
. 013
DID YOU RECFIVE AN ERROR MESSAGE DURING IS THE FIRST CHARACTER OF THE ERROR CODE 07
DIAGNOSTIC TESTS? Yesw Nao
Yes No |
‘I ’ 04
09 Go 1o "MAP 0200: PC IFamily Expansion Memory.”
You have successfully completed the Advanced Diagnoslic .
tests. 1T you suspect an intermittent problem, start an error 0ts
lop. If you nced instructions, refer to the Reference - Find the failing bank and module in Figure 2.
manual,
Nutes:
010
- Note the four-character error code as shown in Figure 1. You 1. The failing bank is identificd by the first two characters of
will need it for Inter steps. the crror code.

@ d&f" 2. The failing module is idenulied by the last two characters

( ) e
TESTING — XXXKE MEMORY ‘- of the ervor code.
THIS TEST TAKES UP 10 TWD MINUTES
PLEASE STAND 8Y -
X XX:XK el
ERRDR - § .. .-
XUXKE MEMORY wx s v 001 !
FAILING ADORESS ~ SPACE/MODULE XXXX ~— £ = '
£9 ¢ 11
[+} e e
:M‘is:' EMTER TO CONTINUE E O op it
v , £5 o
! Es oC|f. "
iy IR TTTL L LY

(Last two characters of error code)

opV ¢ d
Figare 1, Advanced Diagnotics Frror Mesage Top View af System Boar

’ 1. System Board
Continne with Sicp 011 in this MAP. @ Flaure yetem Hosd
. (Step 015 continuces)

.
o ¥

2 Memary (PC) : S Memon (PC) 020



_ 015 (continued)

PID YOU FIND THE FAILING MODULE? ..
Yes No

016 :
Replace the nine modules in the failing bank. If thic does
nol coirect the problem, replace the xystem board,

07
Replace the failing module, then go 1o Swep 001 o verify svstem
operalion,

018

(I'rom Stcp (007 in this MAT)

- Chech the memory switches on the system hoard and any
installed memory expansion oplions.

ARE TUE SWITCH SETTINGS CORRECT!
Yes  Ne
l .
019
Correct the switch settings, then go o S1ep 001 10 verily
syslem aperation. |
. ]
00
- Press N then Enter,
- Follow the instructions on the screen to corrcet the memory
size, then go o Step BUY jn this MAP o venily svstemn
opcration. ‘

021

{From Step 012 in this MAP)

IS THE FIRST CHARACTER OF THE ERROR CODE. 0, 1, 2,
OR 3?

Yes No
|
012 .
Go 1o "MAP 0200: PC Family FExpansion Mcmory.” -
013
(Step 023 conlinucs)
i
B
L
0200-4 Memary (PCH
- —



013 (continued)
- Find the Lailing bank and piodule jn Figune 3.

Notes:

I. The Mailing bank is identified by the first character of the
error code.

2. The failing madule is ulcnuﬁcd by the last two characters

of the crror ende,

IR
£ (30 N
R IR
e BT

©0__ 910204081020 4080 }

(Lest two characters of error code}
Top View of Syrntam Board

Figure 3. Nyslem Ruard

DID YOU FIND THE, FATLING MODULE?
Yes No
I
024
Replace the nine madules in the failing bank. 11 this docs
not correct the problem, replace the system board,
01s
Replace the failing madule, then go to Step 001 to verify system
operation. '

g ’ . ’ Memory (PCY  0200-5

MAL 0200: Memory. (1)

001

- Puower off the system,

- lasert the Advanced Diagnostics dishette into drive A,
- Power on fhe systen

DID A 201 ERROR OCCUR DURING THE POST?
Yes No

I
ng2
Go to Step 004 in this MATD.

03
Go 1o Step 017 in this MAP.

004
{IFrom Step 02 in this MAP)
DID THE ADVANCED DIAGNOSTICS MENU APPFEAR?
Yes No
| . ! : \
005 -
Go 1o Step 025 in this MAP. .

006
- Sclect 6 (SYSTEM CHECKOUT).

DOES THE AMOUNT OF MEMORY DISPLAYED ON THE
INSTALLED DEVICES LIST MATCH THE AMOUNT OF
MEMORY INSTALLED?
Yes No
I
007
Go 1o Sicp 022 in this MADP.
(1117,
{From Step 024 in this MAD)
1S THE INSTALLED DEVICES LIST CORRECT?
Yes No

l (Sicp M9 continucs})

Memory (XT) 0




009
I'ress N and follow the instructions on the sereen, then go
to Step 010 in this MATD.

010

(Vrom Step 004 in this MAP)

- Press Y (IS TIHE LIST CORRECT).
- Press 0 (RUN TESTS ONE TIME).
- Press 2 1XXX KB MEMORY),

DID YOU RECEIVE AN ERROR MESSAGE DURING -
DIAGNOSTIC TESTS?

Yes Nao

]

at

You have successfully completed the Advanced Diagnostic
tests. I you suspect an intermiticnt probtem, start an crror
log. IT you need m‘ilruumm. refler 10 the Relerence
manuil,

012
DOFS THE ERROR MESSAGE IIAVE A 201 ERROR CODE
DISPLAYED?
Yes No
|
013
Go Lo Siep 025 in llus MAP.

o

- Nole the seven-character error code (XXXXX XX) as shown
in Figure | on page 0200-3.

0200-2  Memory (XT)

| p—

D

/

FESTING — XXXKB MEMBRY
THIS TEST TAKES UP 10 TWO MINUTES
PLEASE STAND BY
AAAXX
EARORA - XXXKD MEMORY 015
FAILINE ADDRESS — SPACE/MODULE XNXKX XX e

PAESS ENTER 10 CONTINUE
? \'/

Figwre 1. Advanced Diagnontic Error Mesage

IS THE FIRST CHARACTER OF THE SEVEN-CHARACTER
CRROR CODE G, 1,2, 0R Y?

Yes MNo
I
15 .
Go to "MAP 0200: PC Family Expansion Memory.”
016
Go 1o Step 019 in this MAP. .
07

EY N

(IF'rom Step 003 in this MAD)
201 is preceded by o scvcn-ghar.lclcr crror code
{XXXXX XX 201).

IS TUE FIRST CHARACTER OF THE SEVEN-CHARACTER
ERROR CODED, 1,2, 0R 3?

" Yes No

|
018
Go 1o "MAP 0200: PC Family Expansion Memory.”

09

{From Step M6 in this MAP)
- Find the failing bank and module in Figure 2 on .
page 0200-4, P

Mcmory (XT)  (0204)-3

~



Notes:

I. The lailing bank is identificd by the first character of the
crror code, )

2. The [ailing module is identificd by the last two characters
of the error codle,

First Character
of the
Esror Code

0= Bank 0
1 = Bank 1
2 = Bank 2
3 =B8ank]}

o .
L= J. >~ ] L=
[ - 4o =3
) ==
["“]I‘J_}I

|

1 L=
—

2]

=3

1 <

Last Two
Characters of
the Error Code

Q=P
oy=0
02 =1
01=2
oa=3
10=4
20=5%
40 = 6
80 =7

Left Side
Bank 3 Bank 2 Bank1 Bank

Poow 1w J D ]

—
]
- [
Jrr—
L=

=

J
El

-

i

Front

Top View of Systermn Bonar?

Figue 1.

Swicm Roard

DI YOU! FIND THE FAILING MEMORY MODULE?

" Yes No

I

010

Replace the nine modules in the lailing bank. 1f this docs
nol corrcct the problem, replace the system board.

021 .
Replace the lailing module, then po to Step 001 in this MAP 0
verily system operation.

Memary (XT)

®

3]

L%

022 : .

(From Step 007 ia this MAP)

- Check the memory switch settings on the system board amd
any installed memory expaiision options,

ARE THE SWITCH SETTINGS CORRECT?
Yes  No

013
Correct the swilch seutines, then go Lo Step (01 o verily
system operition.

024

- Press N then Enter.

- TFollow the instructions on the screen (o correel the memory
size, then go Lo Step 00X in this MAD.

025
(I:'rom Steps 005 and 013 in thic ATADP)
IS A PARNY CHECK MESSAGE DISPLAYED?

Yes No o

|

016

Go to "MAP 0020: Power Stan.” '
027 :

IS A FIVE-CHARACTER ERROR CODFE DISPLAYLED UNDIR
THE PARITY CHECK MESSAGE?
Yes Neo

|
L114]
Go to "MAP 0020: Power Start."

029

IS TIE FIRST CHARACTER OF THE ERROR CODE DO, 1. 2,
OR J.

Yes No

| .
030 )
Ga 10 "MAP 0200: PC Family Expansion Memory.”

{Step 03 1 continues)

Memory (XT) 02X

TeT



- an
- Find the failing bank in the following tigare.

Nate:  The failing bank iy identilicd by the first
character of the error ende.

- Replace the nine memory maodules in the failing bank, then go
10 Step 001 1o verily system operation.

First Character ! e —— T
of the
Ertor Code
o e T —
0 = Bank O »
1 = Bank 1 ' E ri |nf ) (2] |2 H 5 ﬂ?l
2 =8ank 2 aljllLiul Ul ||
3 =fank 3 e sinininisIniainln
[ ] ':v o120 1M (4] |5] 0] |7
v .
w oy
t = —
© = RIRERRR
- il ol 12 1AL el 12
-] [ B NI D WD [ WOV D By W B O B W
* - — — — —
o
c ] |0 ].3 M |4 EJ(. 7
o
m . - L] J L Lt S
Front

Top View of System Board

Flgure 3. System Noard

Okt Atemory (N1

|
TEST POINT REFERENCE PAGE
| for
TYPE 1 DISKETTE DRIVES

(Drives with a serial nimber prefin AL B, or no prefi-

e |

s

[}
g



kel

Prelimininy Speed Checls

1. Remove the disketie drive.

"

Plug the power connector into the diskeie drive
logic bourd. Leave ihe signal cable disconnected.

3. Imsert a scrach diskette imomhe diskete drive.

4. Connect a jumper between TP-10 and TP-13 of the
disketie drive lugic board.

5. Power on the system.

6. Obsen e the strobe marks on the drive pulley under
Huorescent lighting.

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

I the speed is correct. the appropriate ring of strobe
marks will appgar w stand still,

Preliminary Speed Adjustment

Adjusi the variable resistor on the servo board until the

appropsiate ring of sirube marks appears 10 stand suill.

Vanable Resistors Serve Board

Final Speed Adjustment,

i.

2,

Power off the system.

Insert the Advanced Diagnostic into the diskene
drive.

Power on the system.

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

When the Diskette Diagnostic menw appears. select
option 4, (SI’'EED TEST).

Adjust the variable resistor on the servo bourd unul
the speed lalls within the range displayed.

Variable Resistor Servo Board



g¢/

ICE PAGE

YRIVES

prefix D)

Test Point Relerenee CChaet

Tt Location Speciflications
Point

A J2 20 Increases from O Vde to 50 Vdc while
inserung a diskelle in the dove

B UG Pin5 Decreases from 5 0 Voe to ) Vdc while
wnseihng a8 disketie inthe drive

c J3-16 {+) 1 5 vde mimmum across

. these two

D JI¥-15(-) tesl pownts

E J3-24 0 Vdc before the LED hghls

F UG Pin Y As (he LED ininally lighis. the voltage

' wmcreases by 02 Vde .

G 433 3Vdc to 12 Vdc with the LED on.

n J3-14 Decreases from 50 Vdc (o 0 Vdc while
mserling a diskette 1nlo the diive

Requesiead Voltage Raading Mintmum Maximum

Apprasimataly 0 Vde 00 Vde 08 Ve

Appoximaiely 0 2 Vde 015 vdc 025 vdc

Anproumately 0 S vdg 05 Vdo 1.0, Vdq

Appwoamately 50 vdc 20 Vvdc 5 {Vdc

Approxmately 12 Vde 112 vdn 126 Vde

Po

Connector

o1 | oaT]]

N

F\\

E

A
‘:\"3-_4

Fest Troipt Pacatinns

: 93 o me— o
wer I G HDCAE

1t

(@@ 1T

! ue
a:)% 7438
b

.

Varlable Resistor

@(/’/ (Speed Adjustment)

oA Illmli

o1 1

J-a

iﬂj

0

[
<

(3%

annn. X1/

/\'

]
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Prelimieay peed Choor
1. Remove the disketic Jrive.

2. Plug the power connector inlo the diskette drive
- lopic board. Leave the signal cable disconnected. ' Q 3 o

3. Insent a scratch diskette into the diskette drive.

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

5. Power on the system, TEST POINT REFERENCE PAGE

6. Observe the strobe marks on the drive pulley under
Muorescent lighting. for

Nuote:  The outer ring is for 60 hentz and the

inner ring is for SO hen., TYPE 3 D[SKETFE DRIVES

If the speed is correct. the appropriate ring of strobe
marks will appear to stand still. : (Drives with a serial number prefix E)

© ©

o

Preliminary Speed Adjustment

Adjust the variable resistor on the servo board until the
appropriate ring of strobe marks appears to stand stitl.

Varlable Resistor Servo Board

CST
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NCE PAGE

JRIVES

prefix E)

e

Test Point 'Refcrcncc Chart

Test Painl Focations

Power Conneclor

1

]

F

Q

T
}

D[j‘.’?lﬁjmi .

O

Tasl Location Specitications
Point
A J6-2 50 Vdc wath the dishetle remgved and
tha lalch closed.
8 uto4 ~ | Do the follawing.
1. Insert adisketle into dnve A,
2. FPower ofl tha system lor
5 seconds
3 Paower on the syslem
With the diskatte inserted and the
latch clgsed, a Huciuatian of
approximaialy O 1 Vdc will occur
alter the beep at the end of the
POSY and will cantinue lor at Inng
as the spindle rolales.
C PT-11¥) 15 Vdc minimum across
these iwo
P7-21-) lest points
E N/A Go lo Step 038
F TP As the LED inhalty hghis._ the voltage
dacreases by 0 2 Vdc /
G P33 AVdc 1o 12 Vde wah the LED on
P4-2 Decreases from 50 Vdc 1o O Vdc while
msariing a diskelte inlo the drive,
Requested Voltage Reading Minid Masl J
Apprauimalely O Vde 00 vdc 08 Vdc
Apprommalely 0 2 Vde 015 vdc 025 Vdc
Appigximalely 0 5 Vde 05vde ., 10Vde
Approxmmately 50 Vde 20vdc ! 55 Vdc
Apnronmately 12 Vdc 11.2 Vdc 12 6 Vd¢

8¢t

06(0-29/ 30



Final Specd Check

2

6.

Power off the system.

Insen the Advanced Diagnostic diskette into
drive AL

Power on the system.

Run the Diskerte Drive and Adapier test using the
(IRLN TESTS MULTIPLE TIMES) optioa.

When the Diskeute Diagnostic menu appears, select
option 4, (SPEED TEST).

The specd should fall within the range displayed.

Thie Type 3 diskeiwte drive monitors its own speed and
compensates accordingly. There are no speed
adjustments on the drive. If the speed is not correct, an
clectnical or mechanical problem exisis. Retumn 1o the
MAP 10 isolate vhe Galure.




bé|

Preliminary Speed Check
I. Remove the diskelle drive.

2. Plug the power conneclor inta the disketle drive
logic board. Leave the signal cable disconnected.

). Insent a scratch diskelle into the diskclte drive.

4, Conncct a jumper between pin 16 of the diskele
drive sipnal connector and ground (use the frame as
ground),

5. Powcr on the system,

6. Ohsecrve the strobe marks on the drive pulley under
Nuorescent lighting.
Note:  The ouler ring is for 60 hentz and the
inner ring is for 50 heng,

7. M the speed is correct. the appropriate ring of strobe
marks will appear to stand stitl.

The Type 3 diskette drive monitors its own speed and
compcensates accordingly. There are no speed
adjustments on the drive, IT the speed is not correct, an
clectrical or mechanical problem exists. Retum to the
MAP to isolate the failure,

@

_— b tf-
PRR T ) g Al TR A VI IRAMES 4 & C 0 YV F Tae f s b - e "ii“;::@
. S

MAP 0900: PParallet Port Stant

Conditions That Conld Cause This
Symplom

Symptem Explanation

You have catered this |« The Printer Adapter is Tailing.

MAP because vou « The Serial/Parallel Adapter is !
received a 9XX error (ailing.
code, or you have «  The printer cable is failing

been directed here
from another MADP,

001
I‘ind your system type in the following figure and refer W the

MAP indicated

System Type MAP .

Puersonal Computer .. ... ..... MAP 0900, Franler Adapier

Personal Computer XT...... .. MAP 0900 Pnnter Adapier

Porlable PG . _............ .. . MAP 0900 Printer Adaolgt

Personal Compuler AT, .. .. MAPQ200. SenalParallel Adapier -
Paratiel Port

Figure 1. Sysiem ldentilication

N
1

RS

Primary Parallel Port Siart  D900- 1



GO (continued)}
DID YOU RECEIVE AN ERROR MESSAGL?
Yes No

I

002

You have successiully completed the Advanced Diagnostic
tests. 1f you suspect an intermittent problem, start an error
log. I you need instructions, refer to the Reference
manual.

043
Replace the Primary Serial/Parallel Adapter.

0900-2 Primary Paralicl Port

Ty
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141

MAP 0900: Printer Adapter _ MAP 0900: Serial/Parallel Adapter - Parallel
Port '

Symptom Explanation | Conditions That Could Causé This
Symptom

You have cntered this | « - The printer adapter is failing.
MAP bccausc you
received a 9XX error

Symptom Explanation Conditions That Could Cause This
e Symptom

You have entered this | « The adapler assigned as the

MAP because you "Primary Parallcl Port” is
code, or you have rcceived a 9XX error failing.
been d"ﬂ-l:ed :::-'P code, you suspect a
from another . Serial/ Parallel

Adapter - Parallel
Port problem, or you
have been directed
here from anather
MAP.

001

- Power off the system.

- Disconnect the printer eable [rom the adapter.

- 1Insent the Advanced Diagnostics diskctle into drive A.

- Power on the system,

- Run the Printer Adapter tests. Use the (RUN TESTS ONE

. TIME) option.

- Follow the instructions on the screen. Do not power off the
system during this lest. o

Ensure the {ollowing conditions exist:

@ " 1. Anadapter is set for "Primary Paralle! Post” operation,

Note: Use wrap plug (IBM Part 8529228) when - 2. If a sccond adapter with a paralle) port is installed. it is set Tor
instructed 1o install the wrap plug. "Alternate Paralicl Poct'' operation.
DID YOU RECEIVE AN ERROR MESSAGE? 001
Yes No ' . - Power off the system.
. = Disconnect the printer cable if it is attached to the parallel
002 ' porl set for primary operation.
You have successfully completed the Advanced Diagnostic - Insert the A_dvanced Diagnestics diskclie into drive A,
tests. If you suspect an intermittent probiem, start an error - Run the Serial/Paraliel - Parallel Port tests. Use the (RUN
log. If you need instructions, refer to the Reference TESTS ONE TIME) option..
manual. ' ; - Follow the instructions on the screen. Do not power olf the
system during this test,
003 .
Replace the printer adapler. Notﬂ Use wrap plug (1BM Part §529228) when
. instructed to install the wrap plug.
(Step 001 continues)
H
(65
c

!’rinler Adapter 0500-1 Primary Paralle! Port ’09()0-1

1 R '
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METODOS DE REGISTRO

’ « MFM (modulacién de frecuencia modificada)
* RLL (longitud de corrida limitada 2,7) .
» ARLL (longitud de corrida avanzada limitada)
« ZBR (regiétro de bits por zona)

Wz
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METODOS DE REGISTRO

Velocidad de
transferencia
Tipo Sectores por pista Mbits/seg
MFM- 17 . 5
RLL 26 _ 7.5
ARLL 34 10
ZBR varia 7.5-15

%



F'actores de rendimiento de la unidad de disco

« Tiempo de bisquada
» Capacidad de cilindro
» Tiempo de conmutacion de cabezas

» Tiempo de espera

. Velocidad de transferencia de datos

116
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Factores del rendimiento del controladér

= Factor qe intercalacion

. Admfnistracién_ de la memoria intermedia

» Administracion de aefectos

« Administracién de errores .

« Encabezamiento de mandatos

. Deéplazamientg angular de conmutacion de cabezas

» Desplazamiento angular de ciiindros

A7

S gy —" T
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Intercalacion de sector

2:1

D-7

/50 -



Desplazamiento angular

Sin desplazamiento
angular de cabeza

Desplazamiento angular
de cabeza de 1

D-8

(5]



Desplazamiento angular de cilindro

D-9

/



- Interfaz SCSI

» Ventajas:

- Buen rendimiento

- Respalda la grabacién por bites de zona
- Hasta siete dispositivos’

- 'I"npos de dispositivos multiples

- Capacidades rnhy grandes

- Independiente del sistema

. Desventajas:‘

- No tiene el respaldo de BIOS IBM
- No tiene estandares de adaptador de SCSI
- Se requieren impulsores de software

D-10

/59



Niimeros de modelos Seagate

Factor Forma

1XXX = 3.5 pulg

2XX = 5.25 pulg
media altura

3XXX = 3.5 pulg
altura, 1 pulg

4XXX = 5.25 pulg
altura completa

HEEDEED
FF

MB

Se especifica sin formatear;
v.gr., ST225 es 25 Mbytes
sin formatear -

D-11

Interfaz

No especificada = ST412/MFM
N = SCSI

R = ST412/RLL

A = AT Bus

X = XT Bus

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

,El prototipo del monitor de
video de alta resolucién,
probado por nosotros, funcioné
en perfectas condiciones. Alerta-
mos, sinembargo. que estemon-
taje solo esta indicado para los
técnicos experimentados en el
tema del video.

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

Los circuitos de alta tensién
Poseen uncomportamiento tipico
defuncionamiento, y exigen con-
ceptos practicos para la soclucion
de sus problemas,

Si bien por un lado considera-
mos que €S un proyecto muy
atractivo y satisfactorio para los
que se dedican a este tema, cree-
mos oportuno hacer esta aclara-
¢idn para evitar trastornos a los
lectores que no tengan la nece-
Saria experiencia en el area.
Recomendamos a todos. por otra

parte, l1a lectura del articulo. que -

€S muy didactico.

Elmonitor 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 ripidamente sus caracte-
risticas de funcionamiento.

Toda informacién a ser inter-
cambiada entre el usuarioy la
micro debe estar dispuestaenla
forma “inteligible™ por el hombre,
va sea en forma de caracteres,
simbolos ofiguras (graficos). Para
satisfacer esta condicién las se-
fiales digitales generadas por la
microcomputadora son adapta-
das para estimular delermina-
dos periféricos que trasladan es-
ta informacidn al hombre. en
formas que él reconozca. Las im-
presoras y las terminales de video
constituyen ejemplos tiptcos. En
el caso de las impresoras, 1a in-
formacion digital. creada espe-
clalmente para esta {inalidad, se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo en el papel las
letras. simbolos y dibujos.

En los terminales de video, se

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

desarrolla un procesc bastante
semejante, peroconlaventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintascontinta, ni papel. Todo el
proceso de impresién es elec-
troénico: el papel es sustituido
por la pantalla de un cinescopio,
y el elemento “tinta”, por la luz
emitida resultante de la colisién
entre el haz electrénico y la capa
de fésforo que reviste interna-
mente la cara plana de la panta-
lla (figura 1).

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

iPero muchos de ustedes es-
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tarin preguntando si éste no es
exaclamenite el proceso ejecutado
por la television! Si, claro que si.
con algunas diferencias que tie-
nen como {in una mejor eficien-
cia. Veamos cuales son estas pe-
quenas dilerencias.

Las senales de video provistas
por la computadora poseen ca-
racteristicas esencialmente digi-
tales. o season solamente dos ni-
veles para determunar el briilo de
la pantalla:

- CEROQO ({apagado = ausencia
de brillo} ’

- UNO {encendido =
maxumno)

Enoposicion alassefales ana-
lagicas que admiten infinitas to-
nalidades de gris. entre el brillo
maximo y el negro (figura 2).

Una segunda diferencta im-
portante reside en lo que defini-
mMEs comoe “resolucion’. Vea que,
a pesar de que una imagen de
television nos parece continua,
esla en realidad constituida por
una secuencia de puntos. unos
al lado de otros. en la [ormacién
de una linea de video la imagen
es formada por la sucesion de li-
neas de video. Cuanto mayor sea
el namero de puntos que forman
una linea de video, tanto mayor
serd la “resolucion™ de esta ima-
gen. o sea, la misma se vuelve
mas nitida.

En television, la resolucion, o

&

(al

brillo

ﬂ- WHEL DE SLANCO

|

— NIVEL DR uc.uou

N

NG,

18}
— NVEL DE DLANCO

Tanos OE
GArg

— WIvEL DE nEgRo|
SN —_—
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(B) - Sedal de video analegico

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

A,
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tanto para el texto como paralos .

graficos (figura 4). .

Por todos estos factores, el uso
de un monitor de video. diseriado
especiaimente paraeltratamen-
to de senales digitales, es indis-
cutiblemente ventajoso para to-
dos los sistemas de microcom-
putadoras.

Requisitos de un monitor
de alta resolucién

iSi intentamos reproducir una
sental de audio de alta fidelidad
(HI-FI) enn un equipo de audio de
bajos recursos. es evidente que
no obtendremos una reproduc-
cién 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 acustitas de buen desem-
peno. .

Algo analogo exige el video. La
sefial de video de alta resolueién
proporcionada por la microcom-

. putadora. solamente serd repro-

ducida alaperfecciénenunequi-
po de alta resolucion, que inclu-
ya circuitos de buena calidad
(respuesta en frecuencia y “tam-
bién" cinescopio con capacidad
parareproduccionesdealtareso-
lucién).

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

Un elemento de mucha impor-
tanciaencel sistema de reproduc-
cion de video es sin duda alguna
el “cinescopio” o tubo de rayos
catodicos. vaque tiene larespon-
sabilidad final de dar una buena
imagen. Esla responsabdidad es
todavia mayor cuando exigimos
una resolucién por encima del
terming medio aceptado en tel-
evision. Vames a analizar enton-
ces cudles son los pre-requisitos
para obtener una buena resolu-
cién en la pantalla delcinescopio,

Como ya mencionames, una i-
magen se [omnamediante el agru-
pamiento de puntos en secuen-
cia. A cada uno de estos puntos
podemos llamarlo un “elemento
deimagen”. Por consiguiente, sa-
bemos que cuanto mayor sea el
numero de elementos de imagen,
mayer serd la resolucién de esta
imagen.

En el trazado de tna linea de -

video. los diversos elementos de
imagen son yustapuestos uno a
continuacién del otro. Por de-
duccion logica, es facil percibir
que para una misma dimension
del cinescoio (ancho de la panta-
lla), cuanto mas elementos de
imagenquisiéramos colocar, tan-
to menores deberan ser los mis-
mos. ' '

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

forma en la posicién de ia coli-
sion del haz electrdénico con la
pantalla. Este contorno puede
ser considerado aproximada-
mente ¢omo un pequerio circulo.
El tamano de este circulo va a
estar en proporcién directa con
el grosor del haz al chocar con la
pantalla. Cuanto mayor fuera el
. grosor, mayor serd el circulo,
mayor serd el elemento de imagen
Y por lo tanto se podra distinguir
un menor numero de elementos
de imagen en una linea de video.
En esta condicion. si intentamos
colocar un numero mayor de
puntos, los mismos inevitable-

mentese superpondran unoscon
otros. ;produciendo nomas pun-
tos definidos. sino borrones! Ahi
esta la causa de la baja resolu-
cion (figura 5).

El control del grosor del haz
electronicoal incidir sobre la pan-
talla del cinescopio esta bajo la
supervisién de la llamada “lente
electronica” en el canéndel cines-
copio. Esta lente es responsable
por el enfoque del haz sobre la
superficie de la pantalla. muy se-
mejante al enfoque de un haz de
luz sobre una pared.

Cuantomayor sea este enfoque
mas concentrado sera el haz de
electrones al chocar con la pan-

- talla, v por lo tanto menor sera el

“punto” impreso.

Las lentes electrénicas en el
interior del canén del cinescopio
estan formadas por campos elec-
trostaticos en una'configuracion
tal que obligan a los electrones a
converger al interior del haz. La
correctafocalizacién del haz'sobre
la pantalla es obtenida por el
ajuste de la tension de alimen-
tacién de la rejilla de enfoque
del cinescopio.

Los cinescopios de alta resolu-
cién poseen la configuracién de
esta lente electrénica deunmodo
especialmente disenado, y exi-
gen tensiones de polarizacion (de
foco) bastante mayores {fig. 6).

Enfoque uniforme

. Muy bien, obtenido un buen
enfoque del haz electrénico sobre

ELEWENTO
DE IMAGEN

O sutn £0CO

BUEN ENPOOUT « INAGEN NITIOA

<
O XD

nazZ ELICTRONICO
CATOOO (-} v ANODO Lo}

INBOA rocO (PANTALLAY

- -

la pantalla, ¢nuestro monitor de
video de alta resoluclén ya esta
delineado...? iDesgraciadamente
todavia no! Falta solucionar un
problemita relative al enfoque:
su uniformidad.

En virtud de la escasa curva-.

tura de la pantalla, y de la pe-
quenia distancia entre el centro
de deflexién (posicién del yugo) y
la pantalla, ¢l haz recorre una
distancia diferente en funcién de
su posicién sobre la pantalla. En
otras.palabras, para alcanzarlos
bordes (cantos), el mismo debe
recorrer una distanciamayorque
la que recorre para alcanzar el
centro de la pantalla. Esta dis-

tancia es bastante significattva

en los cinescoplos modernos, de
gran angulo de abertura (110
grados) (figura 7).

Los que trabatan confotografia
saben que ¢l correcto enfoque de
un objeto a 2 metros es diferente
del correcto enfoque de otro obje-
toa 5 metros. El mismo problema
se puede trasladar al cinescoplo:

I
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Para alimentar los demas cle-
mentos del cinescopio y 1a etapa
de salida vertical (=25V).

Montaje

Elcircuito delmonitorde video
esla compuesto por dos médu-
los: 1a placa principal ylaplaqueta

de cinescopio. La fuente de all-
mentaclén, con excepcion del
transfortnador de fuerza, se
sitia en la propia placa base. Los
disenosde estas dos placasapare-
cen en la figura 10.

El montaje de la placa prin.
cipal s sin duda lo que requiere

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

Inicie el montaje por los com-
ponentesmenores (maslivianos),
redoblando su atencién cuando -
sean del tipo “polarizado™ como
por cjemplo capacitores elec-
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troliticos, diodos y transistores.
Observe la indicacién de su pola-
ridad en la placa y asegurese que
estd correcta antes de soldarlo.

ra¥

11

Recuerde también colocar todos
los jumpers necesarios.

Estos jumnpers deben ser trozos
de alambre 22 AWG (didmetroen
mm 0,6438) rigido o [lexible.

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

Seleccione el jumper apropla-

" do (dtodo D5 alimentando el pin

4 del Fly-Back). La otra posicién
(diodo D5 alimentando el pin 5

“del Fly-Back) permite la opera-’

cidéncon frecuencia horizontaide
20kHz.

Para facilitar la pruebade esta

. Placa principal, es convenienie

subdividiria en dos etapas basi-
cas: ladebajatensionyladealta
tensién (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: .

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

sl

-t

- eltransistor de salida hort-§ ;-

zontal (Q4)
- ¢l Cl1-2 (salida vertical)
- la bobina ¢e lincaridad -

-



- el transitor dnive (Q3)

Por ser estos componentes
mayores y mas pesados, y dado
que no contribuyen a la prueba
de funcionamiento de esta pri-
mera etapa. el manejode la placa
sin ellos se vuelve mas facil, y al
mismo tiempo evita culquier tipo
de accidente (el nacleo del {ly-
back y de la bobina de linearidad
- nodebensufririmpactos mecani-
€0s, a riesgo de partirse).

El disipador de aluminio (figu-
ra 11}, soporte térmico de Q4
(salida horizontal), Ci-2 (salida
vertical), y CI-3 (regulador de la
fuente), tarmmbién pueden dejarse
de lado en esta primera etapa, a
menos que usted opte perusarla
- propia fuente de alimentacion del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
stvo de tension (6 a 12V). Los
transformadores T1 (drive) y T2
(foco dinamico} no entraran en
funcionamiento en esta primera
etapa, pero pueden montarse en
la placa. Atencién a la numera-
cion 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 excepcion de los compo-
nentes descritos més arriba),
inspeccicne lentamente el con-
junto, en busca de irregularida-
des: controle la posicién de los
componentes, 1a polaridad de los
diodos y capacitores electroliti-
cos, y verifique si no existen cor-
tos accidentales provocados por
corrimientos de soldadura o ter-
minales doblados. Recuerde si no falta
ninguno de los jumpers. En caso de
duda, siga las conexiones con el esque-
ma eléctrico.

En esta primera prueba verill-
caremos la correcta operacion
del oscilador horizontal (CI-1), y
para ¢lio. no hay necesidad de
colocar ni la plaqueta del cines-

copioni el yugo de deflexidn. ni e}
TRC.

Coloque la placa montada y
revisada en el banco de trabajoy
aliméntela con una fuente auxil-
iar de 12V. Es conveniente apli-

£carlatension de alimentacion en

modo creciente, monitorizando
con un osciloscopio la salida de
sefial por el pin 11. La figura 12
muestra la forma de onda que
debera estar presente alli. Cual-

quier irregularidad, vuelva a ins-

peccicnar la placa, desconectan-
dolafuente de alirnentacién. De-
be ser considerado normal un
pequeno calentamiento de este
circuito integrado (CI-1). .

La resistencia R9. de 820 . ali-
menta el pin 16 proporcionando
la corriente minima para la par-
tida del oscilador {start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales {retroalimenta-
cién) para efecto de control de
la frecuencia (sincronismo). Es
convenienite levantarlo en esta
primera etapa de prueba, para
evitar que bloquee el arranque,
una vez que la etapa de salida es-
ta inoperante. No es comaun que
aparezcan problemas en esta
prueba inicial, No es necesario
inyectar ninguna serial de en-
trada.

Estando todo en orden, verl-
fique también el ajuste de la fre-

cuencia horizontalR14, girdndolo -

para un lado y el otro, observan-
do en el osciloscopio 1a variacion
delafrecuencia dela senal de sa-
lida. manténgalo en la posicidén
en que obtenga la frecuencia
horizontal correcta de 15,75kHz
{periodo de 63us). Mas tarde se

= ..
B
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debera retocar este ajuste.

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

Montaje de Ia
segunda etapa

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

Al disipador de aluminio en
formade “U” seacoplardneltran-
sistor de salida horizontal (con
mica de aislamiento), el regulador
de la fuente de 12V y el CI de
salida vertical. Solamnente eltran-
sistor de salida horizontal exige
aislar de su colector con la tiern
del disipador.

Realice ahora el montaje de la
placa del cinescopio. La dispost-
cién de las terminales de los tran
sistores esta esbozada en la figu-

ra 13. Atencidén al soldar el soquer -

del cinescopio en la plaqueta.
En él existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines-
copio. Verifique su posiciénipars
que coincida con las conexdones
a los elementos del tubo. Unz
buena referencia son los pins de
filamento {3/4). Para localizarlos
en el tubo, puede usar un chmi:
metro y verificar la baja resis
tencia entre ellos.
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Las conexiones entre la pla-
ca del cinescopio y la placa
base deberdn ser de una éxten-
sién suliciente paraque concuer-
den con la disposicién mecarica
final. Estas conexiones son: la
rejilla de foco (pin 7). la tejilla aou-
xiliar G2 (pin 6). la rejilla de con-
troi G1 o de brillo {pin 5), el cato-
do (pin 2). la tierra (pin 4). fila-
mentoy +12V (pin 3}y finalmente
la alimentacién para el transis-
tor de salida de video +57V en la
placa. La tierra de la placa
del cinescopio debera también
serconectada alatierradelcines-
copic {aquadac), como muestra
" lafigura 14.

Las conexiones del yugo tam-
bién deberan hacerse: bobinas
deflectoras horizontales (dos a-
lambres} y bobinas deflectoras

verticales {dos alambres). Observe |

por la figura 15 la disposicion de
los terminales del yugo. En estas
conexiones, mantenga también

una extension suficiente confor-

me se explicé anteriormente.

. Por fin, la conexion del trans-
forrnador de alirnentacion: la en-
trada alternada del secundario
de 18V del transformador va g
alimentar la placa principal.don-
de sera rectificada y filtrada.
yendo a alimentar el regulador
de 12V,

Prueba final

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

MALLA DE TIERAL
DEL CtnEACOMO

ALAWBRE DE TIERAA
QEL CINESSOMO

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

Consiga un osciloscopio y
una fuente de alimentacidn
ajustable para dar principioalos
trabajos finales.

Siempre recomendamos gue
preferentemente se use una fuen-
tedealimentacién externa(12Vx
1A) hasta que coloque el circuito
en pleno functonamiento.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexién influird sobre
estas etapas. Revise con cuidado
las conexionesdelasbobinas ho-
rizontales (Ha y Hb) y verticales
(Va y Vb) al circuito. En caso de
duda, con un ohmetro puede
facilmente localizar las bobinas
dedeflexionvertical pues lasmis-
mas presentarin una resistencia
bastante superior (del orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
El bobinado de la deflexion verti-
cal se hace sobre el nucleo de
ferrita del yugo, pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz &
60Hz de la deflexion vertical. Ja-
mas conecte el circuito sinquela

conexiéon del yugo esté hecha.

b} Use un osciloscopio con
entrada para hasta 300V,
La lectura de los pulsos
horizontales creados en el colec-
tor del transistor de salida horl-
zontal puede alcanzar de 250 a
300V de pico. Para efectuar esta
lectura el osciloscopio debe per-
mitir l1a entrada de tensiones de
este orden.

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

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

=

orves m
S04 M
[LT1Y .
V.
COLECTOR O3 r
ov

COLLCTON O
(BALICA HORIZONTAL) \/\/\ Tvee
maumg 2
he 330V

63




de la pantalla.

e) Elanodo delcinescopio [cara
mterna quereviste eltubo) forma
un capacitor con la faz externa
de grafito. Asegurese de que este
capacitoresté descargadoduran-
te la manipulacién del cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo (10k)
entre el danodo vy el grafito o lierra
del tubo. Evite cortes desagra-
dables v accidentes inesperados.

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

El brillo de la pantalla es el-re-
sultado del pasaje del haz de
electrones entre el catodo (emi-
sor) y el anodo (receptor). Por lo
tanto, son condiciones esencia-
les para tener el briilo de la pan-
talla; filamento caliente, tension
de aceleracidn en el anocdo (MAT],
polanzacion adecuada en los
demas elementos como el catodo,
rejilla de control. rejilla auxiliar
y rejilla de foco.

g) Como las fuentes auxiliares
son generadas por los secunda-
rios del “My-back” cualquier con-
sumo de estas {uentes que esté
por encima de lo normal {por e-
jemplo, cortocircuitos) se refleja-
racomo dificultad de desempefio
del transistor de salida horizon-
tal, pues es él quien provee toda
la energia de este sisterna. La
etapa vertical es alimentada por
latensionde +25V generadaenel
pin 5 del tly-back. Si por ejemplo

el CIl-2 estuviera con un consu-

mo exagerado oen corto. eldrena-
je de corriente de esta fuente
auxiliar bloqueara la salida hori-
zontal

h) St ocurriera algun tipo de
problema en la etapa horizontal,
es normal que .las tensiones
auxiliares no se presentenensus
valorescorrectos. Porlotanto, en
estos casos, procure sclucionar

- el problema principal. y no tome

como referencia estas tensiones

auxiliares. que volverdna lo nor- -

mal encuanto se resuelva la ano-
malia.

Ajustes del monitor

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

* Frecuencia horizontal: de-

95

termina la frecuencia libre del

oscilador horizontal que debe ser
igual o muy cercanaalafrecuen-
ciadeuso.
Sin ninguna senal aplicada a la
entrada de video, ajuste por R14
la frecuencia de 15.75kHz en la
sefial de salida del pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronia
de la imagen en la puntalla.
Si fuera necesario, se pueden
hacer pequerios retoques con la
imagen en la pantalla.

¢ Frecuencia wvertical: pro-
cedimiento idéntice con relacién
al osciloscopto vertical. Con una
tmagen en la. pantalla, ajuste
mediante R8 hasta conseguir su

Este circuito proporciona una

CIRCUITOS & INFORMACIONES

CONVERSOR
LUZ/FRECUENCIA

sehal de salida cuya frecuencia
depende de la intensidad de Ia luz
queincide anun elemento sensibla,
en este caso un LDR.

La iorma de 2 onda obtenida
% puedsserendientade sierra, como
¢ puisus bien agudos, segun ei elec-
% trododeltransistorde donde parta.
En el emisor del transistor unijun-
tura tenemos una forma de onda

& diente de sierra.y en la base de B1
tenemos pulsos agudos de buena -

intensidad.

El circuito es un oscilador de
relajacion donde la constants de

R

=
—(Clr g nrav

Q ov

.

soansa .-t.\.wwuuwm.wmm

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

En la figura se ve el circuito
simple qu# puede alirmentarse con
tensiones entre 6 y 12V.

La banda de frecuencias para el
circuito estd entre 100MH2 y 5kHz
pero puede rnodilicarse canmbi-
ando C1. Valores mayores dismi-
nuyen las frecuencias de la banda.

El transistor unijunlura acon-,
sejado es el 2N2646 aunue
pueden probarse equivalantes.

Una aplicacion posible de esto
circuito esta en el desarrollo de un

‘fotometro digital.
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fjacion vertical.

« Altura vertical: ajusta la ga-
nancia det camino vertical de
l1a senal de deflexién. y por con-

siguiente, 1a altura de ia imagen
en la pantalla. Su ajuste puede
realizarse con una imagen que
liene todo el contorno de la pan-
talla [por ejemplo un paurén
‘blanco). Actie 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

zacion de la rejilla de control del
cinescopio. y por lo lanto deter-
mina el punto de corte para el
pasaje del haz de electrones. El
ajuste del bnile debe permitir
gue solamente sean visibles las
letras o puntos gdraficos de la
computadora. y no un fondo
claro.

eAjuste de foco: como
el propio nombre lo dice, oblen-
dra un punto optimo de focali-
zacion del haz sobre la pantalla.
Use una imagen con bastantes
detalles graficos para una mejor
apreciacion de este ajuste,

———

54

pot R39 ajus_z el limite de apa-
gado horizor— =1 y vertical, o sea,
paraqueelr=.omodel haznosea
visible en la z==ntalla. Este ajuste
se hace obse——ando hasta que la
imagen per—:=nezca agradable,
sin sombras -z Siubes, ysin lineas
de retraso v—=—r1ical. La senal de
video debe ==r conectadaz a la
entrada.

* Gananciz de video: en fun-
cion del ntves Je senal de video a
ser aplicadc = amplificadordela
placa del c:: zscopio, podrd ser
necesario si <ituir 1a resistencia
R45 gque dec=—mnina la ganancia

R24 ajusta la tension de polari- * Ajuste de apagado: el trim- . de la etapa.

. LISTA DE MATERIALES , ,
Resistores . . R33-47%x ‘¢i6 - 100n/250V{PL) . D12 - puente rectifica-" -
RO1-820R: ... . _R34-560R .- C17-10nVa00v (PL) - dor
RO2-82R° .. R35-4R7 C18-8n2/250V (PL) : . iy
RO3-4k7. . . .. R36-47k _.. C19-1n0/50V(CR). . Transistores o
RO4-1k - - .- .. R37-2k2 - C20-820p/50V(CR) ~ - Q1-30548 - =7 0
ROS - 100k.. - . R38 _saan , C21- 4 7/16V(EL) =~ Q2 Q5-8C549
RO5-220k. ' - R39-2k2 .- C22-4u7/16V(EL)" . Q3-BC637 - .
RO7-8k2 . - R40-22k . €23-2200/40V(EL) - Q4- BU4OT
RO8-470k (TP) . . R41-27k .. C24 - 10n/600V (PL) Q5-BF422 . .
R0O3-820R . R42- 1k : . C25 - 221/100V (EL) Varics: cinescopio 12"
R10-6k8 . - ... R43-1k2 - . .. C26-100u/100V (EL) - (31 cn) Philips M31.
Ri1-2k7 .- 7 .. R4d:22R* C27- 1000/100V(EL) ~~ 336 GH/B,unidad "~ = =
R12.5k6 . R45-47R . C28- 100n/250V(PL) ~  defiectora (yoke)." .
R13-33k " TP = mini trimpot.” -~ C29-390p/s0V (CR) - Phfiz>s 3106 108 6777, - .
R14 - 10k (TP) 'a;usta Jaganancta de C30 - 33n/250VOP (PL) transformador salida :
R15-6k8 . | video .~ ©31-100D1/16V (EL)} . horizontal (fly-back) - -
R16 - 8208 - C32- 6u8/16V (EL) .. Philips 3106 108 3167, " -
R17-220R. ... = Capac!rores C33- 1001/25V (EL) . .. bobéna de linealidsd .. =
R18 - 5R6 CO1-4u 716V (EL} . C34-22000/25V(EL) ~~ Phifips 3106 108 2660, -
R19-470R - Co2-10u/16V (EL). . - "C35.- 330n/250V (PL) -~ transformador drive ...
R20 - 2m2 (TP, C03- 23116V (EL).~~  C36-220/250 (PL) °  (T1) 1171, transforma- . -
R21-22k . C04- 150n/63V (CR) . C37 - 22004/25V (EL) dor para foco.
R22-100k: . CO5- 1u/63V (EL). - - CR=cerdmico ... .. dindmico {72)31681
R23-47k - . C06 - 150p/50V(CR} PL = poliéster = .  zocalopara
R24 - 220k (TP} CO7 - 10u/16V (EL) .- EL = electrolitico. . . . clnescoplo 7 pins, i\
R25.270k : i:isn. CO8-680n/SOV(CR) = . STz sryroﬂex .\ zdcalo para Cl 18 pins,. -
R25.56R ;- ¥ C09- 100016V (EL) - . transtormadorde . . -
R27-6k8 - - " C10- 1n8/50V (CR) Diodos: ‘-7 fuerza con secundario:
R28-680R - - - ‘C11 - 220u/16V (EL) D1,D2-BAV21 " -~ .  de 18V, cordonde - -
R29.3536 . - C12 - 180p/63V (CR) D3,D5aD9-BYV95C  fuerza, placadecir--
ga 220k(TP) C13-47n/250V (PL) D4 - BY205 6 BY448 cuito impreso base,

1-560R - C14 - 2n2/100V (ST) D10 - BAX12- plaquetade: .= .
 R32- 22k C15- 100W/16V(EL) D11-zener6V2 =~ clnescopio, eic.
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SINTOMA

ACCION CORRECTIVA

Después de encender la impresora la
cabeza de impresion se mueve erroneamete

Cuando se enciende la impresora la cabeza
de impresion se mueve a la derecha y se
detiene.

Al encender la impresora la cabeza de
impresion se mueve a |a izquierda pero no
se detiene al llegar llegar al margen izquier-
do (por ejemplo el carro choca contra el ex-
tremo izquierdo).

Cuando la imprescra se coloca en linea, la
cabeza de impresion se mueve pero no
imprime.

Las agujas de ia cabeza de impresion se

disparan pero no imprimen o imprimen muy
ligero.

‘Inconsistencia en la formacion del caracter

(impresién de los puntos clara y obscura en

forma aleatoria).

* Apague la impresora y asegurese que los
cables de atraccion esteninteractos. Revise
queno haya materiales extrafios (como
lapices, etc.) en la impresora. Manualmen-
te mueva la cabeza de inpresion de izquierda
a derecha y revise gue el movimiento sea
constante.

- Efectie un default reset {ver pérrafo 5.3)

* Restos de papel o suciedad blequean la luz
en el sensor de margen izquierdo, Limpie
cualquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen izquierdo esta defec-
tuoso, Este sensor debera ser reemplazado
por un técnico calificado.

- Revise el cable de impresion y asegurese
que esté conectado a ésta. -

- No se ha instalado el cartucho de cinta, 0
habiéndose instalado esta muy usado o la
cinta esta rota. Instale un nuevo cartucho de
cinta.

- Retire el cartucho de cinta y revise el me-
canismo de avance de cinta moviendo el ¢a-
rro y observando la lengueta para verificar
que gire en sentido contrario a las maneci-
llas del reioj. -

¥ .
* Use |a palanca de ajuste de la cabeza de
impresién para acercada al papel.

.
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SINTOMA

ACCION CORRECTIVA

El papel no se desliza apropiadamente cuan -
do se alimenta desde el frente.

La cabeza de impresion rasga el papel en el
lado izquierdo

La'cabeza de impresién rasga la orilla
derecha

La primera linea de impresion estd en el tope

La impresora produce una estrecha coiumna
de impresion

El led de PAPEL permanece iluminado o con-
tinua iluminado después de que la impresora
ha operado por un corto periodo.

* Si usa formas multiples, revise el grosor.
No debera exceder de 6 (original+ 5 copias).
- El papel tiene un dobles abajo en la orilla
que evita que haga contacto co la guia de
papel.

- Doble el papel hacia arriba para resolver el
problema.

‘| - La ranura de alimentacién de papel esta

obstruida -limpiela de cualquier suciedad.

* Mueva la forma ligeramente a la izquierda
de tal forma que la orilla de !a cabeza de im-
presién no abandone el papel. Ver pérrafo
1.6.1 paso 4 para colocar el margen izquierdo
en el papel.

* Programe e{ margen derecho (FUNC 6, ver
parrafo 2.4.4) de tal forma que la cabeza de
impresion no abandone el papel.

* Revise la programacion de las funciones 2,3
y 39. Mida la longitud de la forma en puigadas
El valor para la funcién 2 es el numero de
lineas por pulgadas muitiplicandolo por la lon-
gitud de la forma. Ejemplo:

Con la funcién 39 programada a 6 lineas/1pulg
X 11 pulg. = 66 lineas, 66 es el valor que
debera tener la funcién 2.

* Revise la programacion del margen derecho
e izquierdo (FUNC 5 y 6 ver parrafo 2.4.4)

El papel es demasiado delgado. El papel
transiucido permite que la luz pase al sensor
de fuz. Use papel grueso o programe la FUNC
40en 1.




SINTOMA

ACCION CORRECTIVA

Cuando se coloca en finea, la cabeza de
impresién no se mueve 0 no imprime.

Imprime sobhre una misma linea en forma
intermitente (omite el avance de'linea)

El papel no avanza hasta la posicion apropia-
da del tope de la forma.

El pape! avanza continuamente cuando la
impresora se enciende. '

El papel no avanza cuando se envia un
comando de avance de forma.

El pape! se rasga

{ * Asegurese que el indicador de LINEA esta

encendido. Presione la tecla LINEA si el indica-
dor no enciende.

- Asegurese que el cable de comunicacion esté
perfectamente unido a la impresora y al compu-
tador.

- Revise la programacion de FUNC 47 (debera

| programarse en cero).

* El camino del papel esta obstruido. Limpie
el camino del papel. No debera pasar por ias
esquinas de un escritorio, orillas de la caja
del papel, etc.

* Revise la programacién de las funciones 2,3y
39.

* Se ha enviado un gran nimerg e comandos
de avance de forma desde el computador.
Presionando Ia tecla de RESET debera dete-
nerse el avance de papel.

-Latecla de‘#.F. 0 AVAN esta pegada. Trate,
presionandola, de liberara.

* Los tractores de formas estan demasiado
cercanos o demasiado alejados. Ajistelos de
acuerdo al tamafio de la forma usada.

- Los agujeros de las formas no estan alinea-
das. (Lado izquierdo con respecto ai lado de-
recho).

4
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5.4 CODIGOS DE ERROR

Siuna falla es detectada en {a memoria no volatil de trabajo el led de ERROR empezara
a parpadear y el codigo de error "6508"aparecera en el display de panel de control. Una falla en
ta memoria de trabajo usualmente es el resultado de descargas electrostaticas o fluctuaciones en
la linea de alimentacién de la impresora. El operador podra continuar la operacién presionando la
tecla de CONT. Los valores originales seran cargados en la EN-180 en |ugar de los valores
programados por el usuario. El operador debera, por lo tanto programar cualquier funcion
discreta o de valor a los valores usuales y reanudar la operacion. Si el error persiste la impresora
debera revisarse {an pronto como sea posible para corregir la falla.

5.5 DIAGNOSTICO

La tabla 5.1 provee los procedimientos para diagnosticar la impresora a nivel del
operador. Para diagnosticar la impresora el operador deberd localizar el problema de la
impresora en la tabla 5-1 y efectuar la accién correctiva bajo los procedimientos dados. La
impresora debera ser revisada para una operacidon apropiada entre cada paso de accidn
correctiva. Si la falla no puede corregirse usando los procedimientos descritos en la tabla 5-1 , un
técnico calificado o directamente el departamento de Servicio de Intelecsis debera proporcionar

servicio a la impresora.

PELIGRO: E! operador deberd desconectar la imprescra de la alimentacion de C.A. antes de
realizar cualquier accion correctiva que reguiere trabajar dentro de la impresora.

TABLA'5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

Después de encender Ia Impresora, la * Asegurese que el cable esté incertado en el
impresora aparece muerta. (no-hay ruido en la | receptaculo de C.A.

maguina, no hay movimiento de (a cabeza de | - Asegurese que hay energla en el recepta-
impresién no hay luces en el panel frontal. culo de la pared.

- Revise el fusible de linea de la impresora.
Un fusible fundido es una indicacién de probie
mas mas serios.

Después de encender la impresora la impre- * Presione la tecla de RESET

sora produce el sonido normal, pero el LED - Revise si &l pin 16 del conector esta inserta-
de ENCEN no se ilumina. do en el conector del pane! frontal.

Apague |a impresora e inserte el pin 16 del
conector si éste no esta conectado.

Pl

(76



MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION

Este capitulo provee los procedimientos de mantenimiento periddico y diagnostico que
puede ser realizado por el operador. Estos procedimientos no requieren conocimientos
especiales sobre electronica o impresoras. Cualquier diagnéstico o mantenimiento mas alla del
nivel presentado en este capitulo debera ser realizado por un técnico catificado.

5.2 MANTENIMIENTO PERIODICO

PELIGRO: Asegurese que la impresora esté conectada de la.alimentacién de 110 VCA
antes de entrar en |a tarea de limpieza de la impresora.

PRECAUCION: No use limpiadores, solventes o lubricantes sobre cualqwera de las
partes funcionales de la impresora.

E! Gnico mantenimiento pericgdico que puede ser realizado es una limpieza periddica
(aproximadamente cada tres meses). Use una aspiradora con punta plastica para remover
basura del carro, guias del pape! y barra de impresién. Una franela seca sera usada para limpiar
la suciedad acumulada en las flechas del carro y la barra de impresién.

La cubierta superior de la impresora puede limpiarse con alcohol. Para limpiar la cubierta
de acrilico hagalo con una franela suave. No use papel para limpiar la cubierta de acrilico. -

5.3 DEFAULT RESET

Un método atil para corregir problemas con la EN-180 es €l default reset o clear reset. Si
la impresora opera ildgicamente o falla al obedecer 1a programacion de cualquier funcidn de valor
o discreta el usuario debera realizar un default reset (ver procedimientc en el parrafo siguiente).

Un grupo de parametros originales que permanentemente almacenados en la impresora
seran cargados en [a memoria de trabajo. Para identificar los valores originales de cada funcién
dirigirse al Apéndice A, Apéndice G y H. Cualquier valor programado por el usuario se perdera al
aplicar el default reset. Después de ejecutar un. default reset, estas funciones deberan
programarse con los valores que el usuario requiera.

NOTA: La tarea de reprogramar las funciones de valor y discretas es aun mas simple si
estos valores han sido anotados previamente.

Para aplicar un default reset o clear reset ejecute los siguientes pasos;

1.- Presione y mantenga la tecla de BORRA

2.- Presione y libere la tecla de RESET

3.- Continue presionando la tecla de BORRA hasta que la cabeza de impresion regrese y
se detenga en su margen izquierdo.
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EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

Uno de los elementos mas importantes de cualquier sistema digital es, desde luego, el programs
encargado de coordinar lodos los eiementos tanto de hardware como de soflware, que
conforman al sistema Genéricamente dicho programa es conocido como Monitor, IPL o BIOS.

Las funciones que realiza un programa Monilor son |as siguientes:

Configuracidn de Interrupciones

Configuracion de DMA

Configuracidon de Puertos (Serie y Paralelo)
Configuracion de Teclado y ademas periféricos
Transferencia de Control hacia:

a) Un sistema de mayor jerarguia

b) El usuario

Las rutinas de monitor deben ser eficienles y ocupar un espacio minimo en memoria. Las rutinas
basicas de Monitor estan orientadas a:

. Cargado de datos en memoria

Lectura de datos en memoria
Controi de Periférico

Ejecucion de programas

Haciendo un anélisis de estas funciones es posible realizar un reconocimiento de hardware
instalado en la computadora haciendo una serie de accesos a las rutinas adecuadas de BIOS.
Antes de entrar a este punto es importante tratar algunos puntos basicos para una correcta
asimilacién de los elementos que aqui se expongan.

MAPA DE MEMORIA DEL SISTEMA

Concretamente, en las computadoras personales de IBM, el programa de inicializacién se
conoce como BIOS (Basic Input Output System). En la figura 1 podemos apreciar el Mapa de
Memoria de una 1BM PC original. Esle mapa de memoria se ha respetlado en su configuracion
para mantener compaltibilidad con modelos posteriores de PC’s y PS/2.

B-1
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Analizando el mapa propuesto, el espacio direcclonable de 1 Mbytes de 8088 fue dividido en
varias dreas funcionales, la que en este momento nos ocupa es !a correspondiente al BIOS. Es
importante notar que cualquier sistema basado en este microprocesador debe tener memoria
ROM en |a parte m4s alta del espacio direccionable de 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en ia direccién FFFFOH.

MAPA DE MEMORIA DE LA IBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en él una lisia de
vectores de interrupcidn ( direcciones de rutinas manejadoras de interrupciones). El resto del
mapa de memoria sigue esta divisién general entre RAM en |a parte baja y ROM en [a parte alla
del espacio direccionable.

EL MICROPROCESADOR 8088

Un microprocesador es un circuito combinacional y secuencial que va a interacluar con olros
circuitos para formar en conjunto un sistema digital de cémputo.

En esencia, el microprocesador delermina la capacidad del sistema ya que su velocidad
establece la velocidad méxima de operacién del sistema, siempre que los dispositivos que lo
acompafien {(memaria, puerlos eic.) trabajen a la misma frecuencia de operacién, sus pines de
" datos y direcciones establecen la capacidad de almacenamiento y el tamaiio de las palabras,
sus pines de control indican el tipo de interface E/S que debe ser usada.

Entre ias multiples funciones que realiza un microprocesador destacan las siguiente:

1. Provee las seilales de tiempo y control para todos los elementos del sistema.
2. Busqueda de instrucciones y datos désde la memoria '

3. Transferencia de datos desde y hacia disposilivos de E/S

4. Decodificacidn de instrucciones.

-

EL BIOS )
El BIOS esta echo de codigo y programas que proporcionan el control a un nivel det dispositivo
para la mayor de los dispositivos de entrada salida en el sistema. En la familia IBM PC, et BIOS
estd contenido en ROM en la tarjeta principal del sistema, junto con un_conjunto de rutinas
llamadas POST (Power On Self Test), que verifican la maquina cuando ésta es encendida.

El BIOS crea independencia del hardware proporcionando un cierto nivel de separacion de éste.

Por ejemplo, cuando se hace una llamada al BIOS que envie un caracter a la impresora, el
programador no necesita conocer la direccién de E/S de puerto del impresor o como controlario.

B-2
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£l BIOS nomaimente es invocado via un conjunio de interrupciones vectorizadas en varios
puntos de entrada del BIOS. Otros vectores de interrupcién son usados para servir la
inferrupciones de hardware, tales como bperacién de disco terminada® En términos practicos,
el software invoca el BIOS cargando los regislros apropiados en el microprocesador y usando
las instrucciones INT.

El BIOS es extendible. Cuando ias rutinas POST se ejecutan como parte de su operacién busca
el espacio de direccidn de la ROM para rutinas sdd-on’, las cuales entonces son invocadas asi
que ellas pueden instalarse por si mismas. Por ejemplo el IBM EGA, exliende la interrupcion de
video INT 10, como se indica en |a tabla 2.

La regla para las entradas del BIOS, es una interrupcién de software por dispositivo. Pueden ser
también una 0 mas entradas de hardware, y entradas que apunten a tablas o blogues de dalos
usados por el manejador del dispositivo.

Los vectores de interrupcidn, usados como apuntadores a datos en Iugar de cédigo, permiten
alterar fémlmenle el ambiente de lrabajo de la computadora.

En lo que se refiere a las localidades de memona absoluta, nétesa lo ssgunanle Algunas
" funciones han sido agregadas a los vectores de interrupcién (0:0 a 3FF), pero ninguna funcién
ha sido redefinida. Los mapas de memoria para el despliegue de video (A000:0, B000:0 B800:0)
no cambiaran el modo de operacién del BIOS para un modo de video dado. Si el mapa de bit es
alterado, un nuevo modo es definido para soportario. Las 4reas de datos del ROM-BIOS
(iniciando en -40:0) retendrdn sus definiciones actuales tanlo como las funciones
correspondientes estén definidas. En otras palabras, las definiciones pueden cambiar a capricho
de IBM. . o

INTERRUPCIONES EN EL 8088

Una interrupcion es un microprocesador es la suspension temporal de 1a ejecucién del proceso
que en ese momento realiza el procesador, € inicia la ejecucion de otro, que por lo general se
conoce como Servidor de la Interrupcién. El Controlador de Interrupciones es el encargado de
determinar ta causa de la interrupcion, tomando la accién apropiada y regresando el control al
proceso que originalmente fue suspendido. Esto es, se selva es estado actual del sistema en el
stack y se salta a una rutina de servicio a la interrupcién solicilada, dicha rutina es delerminada
por el nimero de la interrupcién. Después de que la rutina ha terminado, se realiza un tegreso
de interrupcién; lo cual causa que el programa que se trabajaba previamente reasuma su
ejecucién.

Las interrupciones son generalmenie causadas por eventos externos al CPU que requieren
atencién inmediata. El 8088 reserva el primer Kbyte de memoria para almacenar en él la tabla
de Vectores de Interrupciones en un formato segmento-desplazamiento (segment-offsel). Esto
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significa que cada direcciéon requiere 4 bytes por lo que el 8088 soponé 256 vectores de
interrupcién. Estos 256 tipos de interrupciones pueden agruparse en tres calegorias basicas:

s Internas de Hardware: Generadas por cierlos eventos enconirados durante la ejecucién de un

programa. .
e Externas de Hardware: Realizadas por los controladores de los dispasitivos periféricos o por
coprocesadores

» Software: Realizadas de manera asicrona por cualquier‘programa al ejecutar la simple
instruccion INT A

Para cada tipo de interrupcion hay reservado un vector de interrupcion el cual especifica donde
se encuentra localizado el programa manejador de interrupciones para ese tipo de interrupcion.

El sistema operativo se divide en dos: ROM-BIOS ( Read Only Memory-Basic input Qutput
System) y DOS ( Disk Operating System). Las interrupciones 00H a 1FH, son usadas para
interrupciones internas de hardware y el , BIOS en tanto que las inlerrupciones 20H a 3 FH son
usadas por el DOS, y el resto, 40H a FFH, esta disponible para ser usadas en aplicaciones
- posteriores.
{

La forma en que las funciones del sistema operativo son accesadas en el DOS a través de
interrupciones de software. Cada inlerrupcién accesa a una categoria especifica de funciones y
¢stas son determinadas por el valor del registro AH. Si se necesila mformac:én adicional, ésta es
pasada en los reglstros AL, BX, CX y DX.

INTERRUPCIONES EN EL. ROM-BIOS

Cada una de las interrupciones en le ROM-BIOS est4 asociada con un nimero de opciones que
pueden ser accesadas dependiendo del vaior contenido en el registro AH al momento de ser
solicitada la interrupcién. La lista completa de las interrupciones ei BIOS se da en la tabia 1.

INTERRUPCI_ONES EN EL DOS _
La parte del sistema operativo que es cargada y ejecutada por el cargador del ROM-BIOS es
llamada DOS. Contiene varias funciones que la mayor parte de 1as veces sonde un nivel mucho
més aito que las rutinas de ROM-BIOS (hay un cierto traslape sin embargo). Todas las
funciones del DOS son accesadas a través de la interrupcién 21H. La cual usa el registro AH
para pasar el nimero de funciones requerido por el DOS. En la tabla 2 se muestran las
principales funciones de la interrupcion 21H de DOS.
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RUTINAS DEL BIOS DE DIAGNOSTICO

En este momento ya lenemos los elemenlos necesarios para poder emplear algunas de las
rutinas del BIOS méas importantes y que nos permitiran realizar aigunos diagndsticos sobre el
funcionamiento de [a compuladora. Para ello se disefard un peguefio programa que maneje
algunas de las interrupciones dadas en las tablas 1 y 2, evidentemente no es posible realizar el
anélisis de todas las que se planiean en dichas tablas, por io que se ha echo una seleccion de
aquellas que sean mas representativas del uso y manejo de las interrupciones.
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THE 8086 REGISTERS
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