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FACULTAD DE INGENIERIA U.N.A.M.
DIVISION DE EDUCACION CONTINUA

CENTRO DE INFORMACION Y DOCUMENTACION
“ING. BRUNO MASCAN%ONI “

Ei centro de Informacién y Documentaciéon Ing. Bruno Mascanzoni tiene por

objetivo satisfacer las necesidades de actualizacion y proporcionar una
adecuada informacién que permita a los ingenieros, profesores y alumnos estar
al tanto del estado actual del conocimiento sobre temas especificos, enfatizando
las investigaciones de vanguardia de los campos de la ingenieria, tanto
nacionales como extranjeras.
A% '
Es por elio que se pone al\d|sp05|c|6n de los asistentes a los cursos de [a DECFI,
asi como del publlco gn generalilos siguientes servicios:
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Publicaciones.de- Ia'Academia Mexicana de Ingenieria.
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¢ Notas de los cursos que se han impartido de 1988 a la fecha.

En las areas de ingenieria industrial, civil, electrénica, ciencias de la tierra,
computacién y, mecanica y eléctrica.

El CID se encuentra ubicado en el mezzanine del Palacio de Mineria, lado
oriente,

El horario de servicio es de 10:00 a 14:30 y 16:00 a 17:30 de lunes a viernes.

Palacio de Mineria Calle de Tacuba 5 Primer piso Deleg. Cuauhtémoc 06000 México, D.F. APDO. Postal M-2285
Telélonos;  512-8955 5125121  521-733%  521-1987 Fax 5100573  521-4020 AL 26
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FAC?ULTAD_, DE INGENIERIA U.N.A_M.
DIVISION DE EDUCACION CONTINUA

A LOS ASISTENTES A LOS CURSOS

Las autoridades de la Faculitad de Ingenieria, por conducto del jefe de la

Divisién de Educacion Continua, otorgan una constancia de asistencia a

quienes cumplan con los requisitos establecidos para cada curso.

El control de asistencia se llevara a cabo a través de la persona que le entregé
las notas. Las inasistencias seran computadas por las autoridades de ia
Divisién, con el fin de entregarle constancia solamente a los alumnos que

tengan un minimo de 80% de asistencias.
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Pedimos a los asus@e\rltesérecoger su constancia el dia de la clausura. Estas se
retendran por eIa ﬁ?’lodo\de un lano pasado este tiempo la DECFI no se hara
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Con el objeto de mejorar los servicios que la Division de Educacién Continua
ofrece, al final del curso "deberan entregar la evaluacién a través de un

cuestionario disefiado para emitir juicios anénimos.

Se recomienda llenar dicha evaluacion conforme los profesores impartan sus
clases, a efecto de no llenar en la dltima sesién las evaluaciones y con esto

sean mas fehacientes sus apreciaciones.

Atentamente
Division de Educacién Continua.

Palacio de Mineria Calle de Tacuba Primer piso Deleg. Cuauhtemoc 06000 México, D.F. APDO. Postal M-2285

Teléfonos:  512-8955 512-5121 521.7335 521-1987 Fax 510-0573  521-4020 AL 26
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DIVISION DE EDUCACION CONTINUA BivisiN 0 EouGACKIN GomtBA
FACULTAD DE INGEN!IERIA, UNAM '
CURSOS ABIERTOS

CURSO: CC073 MANTENIMIENTO DE PC'"S Y PERIFERICOS (PARTE II)
FECHA: NOVIEMBRE-DICIEMBRE, 1999

EVALUACION DEL PERSONAL DOCENTE

(ESCALA DE EVALUACION: 1 A 10)

CONFERENCISTA DOMINIO |USQ DE AYUDAS |COMUNICACION PUNTUALIDAD
DEL TEMAJAUDIOVISUALES JCGON EL ASISTENTE

ING. JUAN CARLOS MAGANA C.

Promedio

. EVALUACION DE LA .ENSENANZA
CONGCEPTO CALIF.

ORGANIZACION Y DESARROLLO DEL CURSO

GRADO DE PROFUNDIDAD DEL CURSO

ACTUALIZACION DEL CURSO

APLICACION PRACTICA DEL CURSO ) Promedio

" EVALUACION DEL CURSO

CONCEPTO : CALIF.

CUMPLIMIENTO DE LOS OBJETIVOS DEL CURSO

CONTINUIDAD EN LOS TEMAS

CALIDAD DEL MATERIAL DIDACTICO UTILIZADO Promedio

* Evaluacion total del curso Continua...2



1. ¢ Le agraddé su estancia en la Division de Educacion Continua?

Si indica que "NQ" diga porgqué: .

NO

2. Medio a través dei cual se enterd def curso:

Periodico La Jornada

Folleto anual

Folleto del curso
Gaceta UNAM

Revistas técnicas

Otro medio (Indique cual)

3. ¢ Qué cambios sugeriria al curso para mejorarlo?

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

5.4 Qué cursos sugiere que imparta la Division de Educacion Continua?

NO

6. Otras sugerencias;
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FACULTAD DE INGENIERIA U.N.A.M. .
DIVISION DE EDUCACION CONTINUA

: MATERJAL DIDACTICO DEL
CURSO

MANTENIMIENTO DE PC's
Y PERIFERICOS
(PARTE 1I)

Noviembre-Diciembre 1999

Palacic de Minerie  Calle ge Tacubz 5 Premer piso Deieg. Cuauhtémes 06000  México, B.F.  Te!l. 52140-20  Anuc Postal M-2285



DIVISION DE EDUCACION CONTINUA DE
LA FACULTAD DE INGENIERIA

MANTENIMIENTO DE PC'S Y PERIFERICOS II

Presentacion

Coord. Académico: Ing. Juan Carlos Magana Cisneros



MANTENIMIENTO

DE PC’S Y PERIFERICOS (PARTE II)

Introduccidn



MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE I
TEMARIO

& EVALUACION PREVIA DEL GRUFPO
e 1.-INTRODUCCION

e 2.- REPASO Y CONSOLIDACION DE CONCEFTOS

e 2. Arquitectura de una Microcomputadora.

s 2.2 Caracteristicas de los procesadores Pentium, Celeron y Pentium Ii.
» 2.3 Tecnologias ISA, EISA, PCl, Flash Bios.

» 2.4 inventario de diagnéstico de control

* 2.5 Seccidn de prictica

o 3.- HERRAMIENTAS DE DIAGNOSTICO

» 3.1 Programas de Diaghdstico.

s 3.2 "EFROM’s" de Diagnéstico.

e 33 Rutinas al "BIC5": poderosa herramienta.
* 3.4 Setup de Configuracién

. -Ambientes win25.

. -Ambientes win28.

e 35 Equipos de Diagnostico.

* 3.6 Tarjetas de Diagndstico

e 3.7 Seccion de Practica.

o 4.- MICROCONTROLADORES PRINCIFALES Y SISTEMAS MINIMOS
s 41 Controlador de Bus.

¢ 4.2 Controtador de DMA.

o 4.3 Generador de Relo

s 44 Controlador de Periféricos Programable.

o 45 Controlador de Unidades de Disco.

s 4.6 Controlador de Teclado.

» 4.7 Seccibn de Practica. con manejo de Osciloscopio y puntas Logicas

e 5.- PERIFERICOS Y AJUSTES FPRINCIFALES

* 5.1 Monitores.

s 5.2 Unidades de Disco.

e 5.3 Impresores.

s 54 No Breaks y UFS’s

e 55 Seccion de Practica. Con manejo de Dispositivos de Diagndsticos y Alineacion

r\')



6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO
8.1 Diagramas.,

6.2 Sefales de Prueba y Diagnéstico.

6.3 Microcontroladores, relojes y bases de tiempo.
6.4 Tendencia del servicio y Metodologia FPractica

6.5 Seccién de Practica.

7.- DISCOS DUROS

7.1 Principales tecnologias y sus caracteristicas.
7.2 Falias de origen y mantenimiento fisico.

7.3 Mantenimiento ldgico.

7.4 Utilerias y Software de apoyo.




"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 ias conocimientos previos del tema y elevar su gradiente con
topicos vy tendencias de actualidad, reforzdndolo con tecrfa y principaimente practicas, en
cada apartado del temario. a efecto de que consolide los hébitos adecuados en el
mantenimiento preventivo y correctivo bdasico-medio de sus equipcs, sin pretender llegar a

detailes de alto nivel en ¢l 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
i aplicando con seguridad, los conocimientos logradas, sin el minimo riesgo para el

hardware.



MANTENIMIENTO DE

PC’S Y PERIFERICOS (PARTE II)

Repasoy Consolidacién de
Conceptos
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Arquitectura de una computadora

i
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Arquitectura de una computadora

C.1 System Memory Map

Address Range| Start-End Name Function
D00000-03FFFF OOOK-256K Bank0 | System memory (256K}
040000-07FFFF 256K-512K Bank 1 Systern memory (256K}
0B00DC-DOFFFF 512K-840K Bank 2 Systerm memory (128K)
QAFFFF-QBFFFF 640K-768K Video Drsptay card butfer {128K)
0COOC0-ODFFFF 768K-B96K VO ROM Expansion ROM (128K}
OECOOC-QEFFFF 896K-960K ROM Systern usage (64K)
DFOOOC-OFFFFF 960K-1024K ROM BIOS {64K) ’
100000-11FFFF 1024K-1152K Bank 2 System memory (128X}
120000-15FFFF 1152K-1408K Bank 3 Systern memory {128K)
160000-FDFFFF 1408K-16146K RAM Expansion RAM {14870K]
FEODDO-FEFFFF  { 16146K-16210K ROM System usage {(64K)
FFOO00-FFFFFF 16210K-16274K ROM BIOS (64K)

| IST51 L A RRESRES S SISISISISISISIS SIS
E
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! Hex Range | Devices Lsage ﬁ
{ |
200-01F OViA Controlier 4 System m
! J2C-Cav interrupt controller 3 . Systemn E
J 040-05F Jimer System E
. 060-06F £042 keyboeral System
: 070-07F Real uma c.ock, NME mask Systemn
‘ 080-09F OMA page register Systemn I
! CAQ-OBF interrupt controller 2 Systemn
! 0COo-00F I DMA controlier 2 System
OF0 Clear math Coprocessor busy System
; \ OF 1 Reset math coprocessor Systemn E
: OFB.OFF Mzth coprocessor Systeq-l
1FD-1F8 Fixed ditk Vo
200207 | Game /O ' Vo =B
278-27F { Parallel printer pont 2 vo
2F8-2FF ] Seriaiport 2 vo = .
300-31F | Prototype card Vo H (
360-36F Reserved yo l"
378-37F Parallel printer port 1 Vo L.
380-38F SOLC, bisynchranous 2 (i[e] g
JAQ-3AF Bisynchronous 1 ] ﬂ
330-3BF Monachrome display and printar adapter vo B
3C0-aCF ' i FReserved . Vo . m
300-30F Color/graphics rmonitor adaptsr o -‘
IFO-3F7 Cisketie controtier /o) ]
3IF8-3FF Senal port 1 ) . o -
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Arquitectura de una computadora

Raar Panel
. : SNE = E At -1/0 CH CK

m%m -y o Al 0 ST
! +gvde B3 L A3 506 |
RQ2 B4 - A4 SDs ;
-5Vde B5 [ AS SDa |
D.2 !0 Channel _Fgﬁz ~§.;‘, t:g. ggg |
oWS - 88" L AB SD1 |
+12Vdc BS 1 - A9 $Do |
GND 210 4 At0 4/0 CH RDY |
-SMEMW B11 Alt AEN |
-SMEMR B12 A2 SA19 |
10w B13 LAa SA18 [
1OR B14 - - Al SA17 B
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Arguitectura de una computadora
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Arquitectura de una computadora F

A . PIRTYENE <hannel .' Functlion

: Soare (B-bit ransfar
SOLC (8-bit trar.sier,
Floppy disk {8-b# transfer)
Spare (5-0it transiar:
Cascade for DMA contrciler
Spare (16-bit transfer)
Spare (16-bit transier)
Spare (16-bit transfer)

' E.1 DMA Channels

ND U - O

E.2 DMA Controlier Registers
i

(55

Hex Address Command Codes
0Co CHO base and current address
ocz2 : THO base and current word count
0C4 CH1 base and current address
0Cs CH1 base and current word count
oca CH2 base and current address
, O0CA CH2 base and current word count -
; ocC CH3 base and current address |
- 0CE CH3 base and current word couni I
~ 0DO Read status register/Write command register |
0D2 Writz mode register
0D4 . Heag t2 m.porary regis:ersiwriie ..Ommand regis.er g
0D6 Wiia mode registéer
0D8 * Clear byte poisiar fiip-iop
3 0DA nead temporary register/Write mask clear ﬁ
MIGEEAEWNCTMEETRETSEE oDC Clear mask registar
0DE Write ail mask register bits
| o . PN RS S SRS SR A
-
E
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Arquitectura de una computadora

f
- E. 3 Page Reglster Addresses
{ que Fl jlster |/0 Hex Address

E ! DMA Chanral & 0087 g
DMA Channet 1 0083 I
DMA Channei 2 0081 [T
OMA Channei 3 o082 7]
CMA Channel 5 0088 ]
DMA Channel 6 ‘ 0059 !
DMA Channei 7 cogA - :
i Refresh 008F g
It
i .4 ‘nterrupts
Level ____Function g
0 System timer output 0 . .
. ] 1 Keyboard output buffer ful -
] 2 interrupt from controlier 2 (level 8-15)
3 Serial nort 2 '
4 Serial port 1
| 5 Parallel port 2 _ Ir)
i 6 Diskatte controlier r|
I 7 Parailel port q
: 8 Real-time clock 8
| 9 Software redirected 10 INT 0AH LI
1 10 Resersed &
' " Feserved 0|
I 12 Rgsarved 3
T i 13 30287 ]
' ; 14 Hard disk ciriva ' L}
15 Reserved ]
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E.5 Timers

0 System timer
1 Refresh request generator
2 Tone generation for speaker

E Channel Function
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Caracieristicas de las distintas arquitecturas

ass

XT 8088

* Liheracion: 1982

* Direccionamienio. TMB
* Memoria Usuario:640KB
* Almacenamiento:

e 32MB (MS-DOS 2.xx)

70M8 (MS-DOS 3300
'_——._:.—_-_—_'_—"“————E\ .
TE=———"-\ *Velocidad:de 4.77 a 10 Mhz.

* 4

e

AT 80288

* Liberacion:1886

* Direccionamienta:16MB
* Memoria Usuario:15MB

* Aimacenamiento:2GB

. *Yelocidad:de 8 a 16 Mha.
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Caracteristicas de las distintas arguitecturas

SIS

* Liberacion:1582

* Direccionamiento 4GB

* Memaoria Usuario:
Limitante Tecnologica

* Almacenamienio: en TB

* Yelocidad:de 16 a 30 Mhz.

- $:

| AT 00488

* Liberacion:1830
* Caracteristicas
Simitares al 386
* Incluye Memoria Cacheé
vy Coprocesador
* TecnolagiaRISC
* Yelocidad:de 25 a 55 Mhz
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Cunﬁguracic}n switches XT .
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J
The locations of the two switches are shown E
~in  the following illustration of the system
board, E
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Configuracion switches XT

A.3 Descriptions of the corresponding DRIP
Switcres

= - g

1) SW1 -- DIP Switch une

L

I

Switch Default %

No, Setting _ Function .

SWl=1 OFF Enables disk drive. 1

SW1-2 ON Disables B8@87 interrupt. I

]

! SW1-3 * (SW1-3 and SW1-4 determine the 1

| SWl-4 * amount of RAM installed on the ;

! system board.) t

l I

! SW1-5 » .Determines display type. L
i SWi-6 * Determines display type.

: i L

! SW1l=7 o {SW1l-7 and SW1-8 determine the !

. SWl-8 . ‘number of disk drive(s) I

. installed to the system unit.) T

I

I

I

I

i

Bchin T Wﬂgmm%
q
i i
|
i) i
E
7} f
E
L
'ﬂ
g
f

IENNBEEEEE
F—s ~-%C ‘% d



alfird e fétel 2H e AR

L)t (o] (= Rz J raifeafay AT )
e el Tl e R A 2 S e e e e P P el e e e e R e e T e i
o
- - & - S
1 et
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U] 2) SW2 -- DIP Switch Two I
U] 5
g
15 Switch Default
lm NO. Setting Function
5W2-1 Reserved, l!i
L'ﬂ SW2-2 Reserved.
lﬁl SW2=-3 Reserved,
[m SW2-4 Reserved,
sW2-5 - Reserved, E
SW2-6 . netermines the maximum amount
of RAM which can be installed
nl to the system board without H
using i dapter.
i Ry a memory expansion adapter
SW2-7 ON Eaables the built-in R5-232C port.
! iy
i swW2-8 oN Enabies the built-in parallel port, &
Sk :
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'A.5 Quick reference for Switch Settings
involved wi;h the memory size

) '

~ SW2-6 ON =~ indicates the 648KB version,

: OFF - indicates the 256KB version.
[

I
Enabled 256K 640K

o e I TR VLG 23 b B e FES =3 BT &= =+ = B B e B o = BLile -

SW1-3 SWl-4 “Bank version Version

ON ON B 64K 256K

OFF ON 1,2 128K 512K
oN OFF 1,2,3 192K 576K E
- OFF OFF 1,2,3,4 256K 640K d
. T |
i
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" SW1-SWITCH ONE
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' Switch
No. Setting Function

SWi-1 OFF Disable COM1
" ON(DEFAULT) Enable COM1

SWi1-2 OFF Disable COM2
| ON (DEFAULT) Enable COM2

SW1-3 OFF Enable real time clock (RTC1)
: ON (DEFAULT) Enable real time clock (RTCO)

SW1-4 OFF (DEFAULT) Disable IRQ2
' ON Enable IRQ2

j

=1 — =1

=1 =S

;
:
%

ISISISISISISISISISISISISISISIE -

INNNNESEREEEEEEaEEEEHE
i
— g g e e g ey e e

REDEEREE ShRERE CGECOOORNREOSSeanE SH5E SR



AR A[NERH RIS IR I PAUM TR iR ral
:.JE mm@mm@ammmd:cm@mrmﬁm L!'J uLJ_-‘LpJ_JLID RIplRiRIPR IR el el P e

' - Que es un jumper ?

= :

8 0

R

a

E 5

‘ﬂ

1

i

:

% 3

}"

. I x U]

= o 5

12 - 1

E o ::'1. S - ) ) m

Sty o ] g

i &

:i' 1 g

U J_D "

- 1

G 3 : . . 1}

!]a :{: shsis :: - 7
ImIEHHEHEﬂaﬂnEﬂHﬂHEﬂ:iEEﬂSFﬁEEﬂﬁEﬂﬁﬁm: 215] 51515

%E)ﬂ 'y WEEMJ.@E%EMM%

E o

| 515

RuEEEEEAEEDES
SERaEES

A DINEDEDARIDNEAEENNT 2 EODNESSRNSEs 20 58 205 ¢
2%



& 2125 ) 2} RIS 2R
=

]| [ [zl i) g
LPL!”JE@.QJE@E:JDEE’C’G@MLPLFJEE’E@E’UDE@U” IRl LEIE!E."EEF&@LEEF '_JIEF’E!ELL;'J :J'JUE"’:.._.LJZE:?_'E.'S 2

Jumpears AT | g

The buiit-in display interface supporis flicker free scrolling for
the following display tvpes:

E
E ; - IBM monochrdme compatihility
]

: - IBM color graphics compatibility

- Hercules monochrome graphics compatibility

~Plantronics color- plus compdnbllny

e I B - — @ = W e v E—— et . e & o .

" You may enable or disable the built-in display adapter by

" setting the JP1 jumper. i

{ -

When using EGA card, the build-in display interface should be :

disabled by closing jumper JP1 at position A and setting SW2-6 r

| _to ON. The slide switch SW4 must be set to COLOR or 1
g : MONOCHROME respecuively when _ using___color _ or, 1
’ “Tonochrome Tomior, Sef SW4 Totolor if EGA modeis used— %
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Configuracion switches AT

Refer 1o the table on the floppy disk driver bracket. Adjacent
to 768 KB and under SW2 vou will see rwo small rectangles.
The rectangles indicate how the switches are set. The third
switch on switch block SW2 (SW2-3), and the fifth switch on
switch block SW3 (SW3-5) are both set to OFF; and the fourth

ESDE BT O A A S O i STSTT 150 1 -

= L3

switch on the switch block SW2 (SW2-4), and the 'sixth switch
on switch block SW3 (SW3-6} are both set to ON.
) U]
Again referring to the tatle, the 1two diskette drive :
~ configuration requirss you t< . . the switches SW2-1, SW2-7 '_f?l
and SW2-8 to OFF, OFF and ON respectively. 3
8
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BIOS AMERICAN MEGATRENDS

' {‘ CMOS SETUP (C) Copyright 1985-1989, American Megatrends inc..
Date (mn/date/year} : Wed, Mar 15 1989 Base memory size 640 KB
Time (hourrmin/sec) : 13:29:34 Ext. memorysize : 384 KB
Fioppy drive A: © 144 MB, 31/2" Numeric processor : ~ Not installed
Floppy diwve B: : 1.2MB,5 14"

N Cyin Head WProm LZone Sec Size

Hard disk C: type : 47 = USERTYPE 1224 186 1224 1224 36 330 MB
Hard disk D: type : 40 B20 6 820 820 17 12MB
Primary display © VGAOrEGA - -~
Keyboard . Installed Sun {Mon |Tue |Wed | Thu | Fri |Sat
Scratzh RAM option 1 ] | 26| 27| 28 1 2| 3] 4

5|. 6 7/ B8} 9|10 M"

12 131 14 15 16 | 17 | 18

FIXED type = 01...46, USER defined type = 47 19] 20 21| 22| 232425
For type 47 Fnter: Cyin, Head WPcom,LZone, Sec,
(WPcom is O for ALL, 65535 for NONE) 26| 27 28| 29| 30 3N 1

HEHEEUHHERREEEBEHE

LESC=Exit.¢ — t — = Select, PgUp/PgDn = Modify | 2| 3| 4| -5| 6] 7| 8]
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BIOS AM M\,ICAN MEGATRENDS

T ey g g

Use the | =« ¢ +« keysto highlightthe parameters you wani to change.
Use the <PgUp> and <PqDn> keys to modify tha values.

1

‘Date and Time

‘Use the 4 « 1 - keys to select the parameters you want 1o change.
Use the <Pgllp> and <PgDn> keys to cycle through the avaiabls
. settings.

e s s o Fana oo 1o Foadi)

~vcie througr the available settings. Avallable floppy disk drives ara 5 1/4"
.J60KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have
a fioppy drive B, be certain io specify "“Not mstalled"
|
Prumary Display

Select the Primary display field to establish the primary video displav
‘adapter type. Press the <PgUp> and <PgDn> keys to cycle through
‘the available settings:

' @ Monachrome (Monocnrome adapter, including MDA and Hercules)

vy §ouy Foie FACE Ting Ba=p ol Wiea Aol Mems T W=

» Color 40x25 (Color-3raphics Adapter initialized in 40-column mada),
~ @ EGA (Enhanced Graphics Adapter) or YGA (Video Graphic Array}.
" @ Color BOx25 (Couor Graphics Adapter initialized in 80-column mode).

l;lL:ﬂnb;l:iunmu

E k "
Floppy Disk Drives
Selsct the Floppy drive field. Pressthe <PgUp> and <P__n> keysto
i
]
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BIOS AMERICAN MEGATRENDS

Eﬁ &=
Hard Disk Drives
For hard dusk drives, use the <PgUp> and <fgDn> keys to cycle
"through the 46 types of disk drives supported. Type 47 is given to hslp
) - 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.
| .
Bypassing Keyboard Error
To configure the systemn far non dedicated file servers, you can set the
"keyboard "Not installed" in the SETUP menu so that BIOS will not repor
. any "Keyboard error" and will not wait for “F1" key 10 be pressed during
: System boot.
0
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Bypassing Video Error

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

Bypassing Floppy Emror

To configure the system without fioppy contrdller, you can set both the
BIOS supported floppy drives (A and B) as "Not installed". In that case
310S will not check for the floppy controlier and will not report any error.

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

| nen [ T Tong Jang 456 Thes Bida Tadk el Uax s Baid 1 tan B s B ¥ eeg B B

Write data into CMOS and exit (Y/N)

Type"Y"and press the < Enter> key. The computer performs a cold boot
(equivalent to turning the power oft and back again}, followed by memory
test, and ther tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskette.
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Table 3.2 Scppoite” “ard Disk Drives

HEEEEEEEE

|
|
]

=1

-

a

Reserved
612
997
977
1024
733
733
733
306
925
925
754
754
699
823
918
1024
1024

Continue on next page

All
300
None
512
300
300
300
All
All
Nane
754
None

6
None

SNV NDIODODNSN D

—
“d

..-.,JE-..

918
None
None

—
—

>

3

#
o

1665
1977
097
1023
732
732
733
336
925
1925
754
1754
1699

823

918
1024
1024

Write  Landing

Type  Cylinders Heads Precomp Zone Capacily
) J0s 4 128 305 10MB
2 615 4 300 615 20MB

13 615 ] 300 615 31MB
4 940 B 512 940 62MB
5 940 6 512 940 47MB
6 615 4 None 615 20MB
7 462 8 256 511 31MB
8 733 5 None 733 aoMB
9 900 15 None 901 112MB
10 820 3 None 820 20MB
tt . 855 5 Nane 855 JoMB
12 855 7 None 855 50MB
13 306 8 128 319 20MB
14 733 7 None 733 43MB

20MB
41M8B
57MB
60MB
JomMB
43MB
JoMB
10MB
54MB
69mMB
44MB
69MB
41MB
68MB
53MB
94MB
126MB

15
16
17
18
19
20
‘ 21
22 7
23 i
© 124 4
25
26 :
27 :
28 [ 25
29 !
30
b3 | ¢
32
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Tabie 3.2 Supported Hard Disk Drives
Write lLanding
Type Cylinders Heads Precomp Zone Capacity
33 1024 1024 1024 43MB
34 612 128 612 10MB
35 1024 None 1024 77MB
36 1024 512 1024 68MB
37 615 128 615 41MB
38 987 987 987 25MB
39 987 Q87 987 s7MB
40 820 820 820 41MB
41 977 a77 977 41MB
42 981 981 981 41MB
43 830 512 830 48MB
44 830 None 830 &69MB
45 917 None 918 114MB
46 1224 15 None 1223 152MB
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BIOS AWARD

i The SETUP program lets you specnfy your system’'s configuration of ;!ﬂ
diskette drives, hard disk drives, video display, memory, date and time. T
The SETUP program is built-in, you do not need a diskette to use it. [
Note g
The following procedures assume your system has the Award 286
Modular BIOS installed. if your system has a different BIOS in- :
stalied, these procedures will not work. :
To run SETUP program, simultaneouly press the < Cti> <Alt> <Esc>
keys. The SETUP screen appears on your display:
AWARD SOFTWARE CMOS SETUP i
DATE (MM/OD/YY)  6/1%/89 ,
TIME {HH:MM:SS) 11:08:14 ﬂ
o
i | DISKETTE ¥ 1.2M L]
| | DISKETTE2 . 360K [
! CYLS HEADS SECTORS PRECOME '
I ) DISK Y 2 733 5 17 300 I}
DISK 2NONE 7]
i { ViDEO EGA ) g‘
!
t | BASE MEMORY 512 ’ ﬁ]
I EXTENDED MEMORY 0 l |
Im ERROA HALT NO'DISK ERROR HALT ._'EI
SPEED SELECT NO CHANGE 5
! 4 1 movesbetweenitems, -~ -+ selects values 7|
F Ly ch F F2 fof col I
i mmmmmm"é: ﬂmsﬂﬁrgaﬂHglsﬂmgl%éqgﬂﬂmsslngﬁasa '
| 1S15% IS5 SIS SISSInISIS 1SS IS 55 ?
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i " Table 3.3 Supported Hard Disk Drives ~ "
....... 5 :
""" g Write Landing  Specitic
: : Type Cyliders Heads Precomp Zone Disk
e 0. 306 4 128 305
i g 1 615 4 300 615 Seagale 225
) 2 615 6 - 300 615
3 940 B 512 940
4 940 6 512 940
5 615 4 0 615
6 462 8 256 511
E 7 733 5 0 733 Seagale 4038
8 900 15 0 901
9 820 3 0 820
10 855 5 0 855
g 4 " 855 7 0 855
12 855 7 0 855
. 13 306 8 128 g Seagale 225
14 733 7 0 733
15 Reserved
' ' 16 612 4 0 663
17 997 5 . 300 997
18 997 7 0 997
19 1024 7 512 1023
- 20 733 5 300 732
] 24 733 7 300 732
) 22 733 5 300 733 Seagate 4038
1) 23 306 4 0 336
m 0 24 Reserved
I 25 1024 9. 0 1023  Seagale 4096
) 26 1224 7 0 1223 Maxtor 2085
1) 27 1224 1" 0 1223 Maxior 2140
B U] 28 1224 15 0 1223 Maxtor 2190
. ] 29 1024 8 0 1023 Maxtor 1085
0 30 1024 11t 0 1023 Maxtor 1105
% 31 918 " 0 1023 Maxtor 147G
~ @ Continue on next page ...
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Table 3.3 Supported Hard Disk Drives

SRtiain

, Write  Landing Specilic
37ype Cylinders Heads Precomp Zone Disk

ﬂ, 32 925 9 0 1926 CDC 9415
g 33 1024 1C ] |1023 Generic 10hd
B34 1024 12
: i Bigs

3

1023 Generic 12hd
1023 Generic 13hd
;1023 Generic t4hd

i 1024 13
! 36 1024 14

FRPRREEARRIR PRI R R a1

[T = e i wee [ o]
IR

AIdvaY soid

7 Ji a7 1024 2 11023 Generic 2hd o]
i =] 38 1024 16 11023 Genetic 16hd U
I e ag 918 15 1023 Maxtor 1140 ) &
i FJI[ 4 2 ] &
| % 0 820 6 820 Sgagale 251 e
g3 a 1024 5 512 1024 Miniscribe 6053 2
] 42 968 5 128 ;908 Core In'tl AT 42 d el
[} i 43 1024 5 124 1023  CMS-K40 E,J
0 ’ 44 1024 8 512 1024 Miniscribe 6085 &
5 o
e
1] §elling the Video Display Configuration EC:TI%‘
pl Select the VIDEO field to esiablish the primary video display adapter lype. '!:j ;
0 Press the + - keys to cycle through the available settings:
' ]
H ‘@ EGA (Enhanced Graphics Adapter).
~ ﬂ |o 40 Color {Color Graphics Adaptef initiatized in 40-column mode) i
Y I ® 80 Color {Color Graphics Adapler inilialized in 80-column mode). i
:g U] ® MONO (Monochrome adapter, including MDA and Hercules} ":
g o | ]
L@. :l::% i Select the sellings that suils your display adapter. '
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Registros de Reloj 1E,

D.4 Real-Time ClLock Information

(Addresses GG-9D)

S ISISISISISTISLISISTS SIS

Byte Function Address
0 Seconds 0
1 Second alarm 01
2 Minutas 02
3 Minute alarm 03
4 Hours : 04 y
! 5 Hour alarm ) 05 '
: 6 Day of week . 06 | T
- 7 Date of month 07 i |
8 Month 08 | [
9 Year 09 ‘ f
10 Status register A 0A )
11 Status register B 0B 1 §
12 Status register C oC i 71
13 Status register D oD E )
| )
' -Fl
[ [
‘ b

1S 1S1S151=1=15151515 ] 12151
|
! ’ .
15151 51515151915 5] 5]

515151

E " L U IO Y Y G Y B SN S AEeE  =EER
(";.-;3



MANTENIMIENTO DE

PC’S Y PERIFERICOS (PARTE II)

Microcontroladores Prinapa

S Mo

Sy

2



[S1SIST S |1515]S1SISISISTS)S) ]
] '
i 3
] i
g
Bus de
%1 | M c ' Comunicacion MEMORIA B
i 1/ I,
l[:_ji] c 0 — ; Programacion
o LI '
! 0 y
i | R 7
B o
i L
Lm A q | .
i 4 I CIRCHITOS
i I n |
i f 5 | ADICIONALES
L] i
: I B
I}
e :
i :
Iﬁ]a_—: S151S]1S1S1S1SIS)SISISISISISISISISISISISIS]IS ES 1S 1515151515151 S1ISES15)15151
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Microconiraladores Principales

v Sistemas Minimos

SISTS T S &5

G EHEEEEEeEEEGEEESE

U]
o]
7]

5 = SEE

Generador de Reloj: 82284 - 82384 - 8264
Controlador de DMA: 8257 - 8237
Controlador de

Periféricos Programable: 8255
Controlador de B
Unidades de Disco: 82064 - 82062
Controlador de Teclado: 8040 - 8248
Controlador de

Interrupciones Programable: 8259 Erergreved
Controlador de Puerto Serie: 8250

Controiador Programabie

de'Interval Timer: 8253
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Aty ~——— 1 2 9 —— = a5
AL} ~4-—{ 3 ME—— ™ 216 53
Al? ~w——{ 4 Jrf——®= at7 Sa
Al —q 5 i W A1H §%
Alp-——] 8 Iy f——= 219 56
an ~4——1 ) 4| —= 5§50
Ag = —0=q g 17 | My X
Af}7 -1 g 32} —-®qn
ADR & -—8=4 40 BuHA 1) |-.— 8 ny G1O 1R U
ADS ~t—] 1) cry Ju = A0 GET DA
ADA -t —-1 4 29— | 0K WA
AD) - =113 A— 57 WM
ADY —m— =t g 8= 51 DI N
Al g — 15 26 —_--Sll DFN
ADQ ~— =114 =050 g
NMI —— 3] 4 )-—m Q51 INTA
INTR ——#=q18 21 fw— Vit
CLE ~—— =g 19 17 |~ —~ A ADY
GND 20 21 fl——— HFSET
P Name Dz veppionm Tyoe
Al Al Ailiresy Dara Bus Rulunr onal 1iplsle
AR ALY Aihilerys Hus Outpned Intiatn
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450 Shatus et Outpiel Ansiate
18] Head Conerd CGotpul togleng
Hy Alty WA §1ATE e sl bopl
s Wait hir 1441 Tontrgl gt
MR Inbering, raguesy bigmid
[LLET Mo magh ghde nterrupn recquet Input
HE S Svstem Arsey st
e Systemn [ ek eyt
MH X = GND 1or @ masmuin gystrm
S0 51 &3 Mactine Cycle sielun Quipul. 1nstalg
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instruchon Objsct Code Bytes Clock Pailods a
aw a8 1 1
ac fa 1 ?
p L1 ) ?
(a}] FA 1 2
cme FS 1 2
Cmp o data 00111 10w Toe d 4
kk
Il
Cmi mem/reg dals 1000003 w 3 4 5o sg 4
mod 111 ovm . ] mem 10 + [A
Iwiel
imse)
ki
(M
CMP mMem Q| Mmemiragy 0011 10dw T dord teg tareg 3
mod ir r/m mam lateg 9+ EA
5P reg to marn 9 4 FA
{muse)
CMPS 101001 tee 1 22
%+ 22/rapatition’
cwD 29 1 5
DAA 17 1 4
DaAS Fl 1 []
DEC mem/isg Tt bw 2. 3or 4 ey 3
mod {nfl v/m
loise) mam 15 + EA
ISPl
DEC 168:tul rag GO0 iy 1 1
v mamireg 11THI0H w 2, Jord & hd ey
mod 10 t/m o — Y0
[inspl 156 bt 199
Ispt 144 — 162
8 b mamn
(86 -- 96) + EA
16.bd mam
H40 -~ 1881 « EA
ESC memireg 1101 I xax 2 Jork mem 0 ¢+ FA
mod wee t'm tag 2
HusP)
[Dt5PI
HLT fa 1 2
D mem'ieg HIYID Ly T o a 8 Intreg
mod 111 e'm [LVE R ¥
oise) 16 b 1eg
&} L] 165 — 184
8 il mem
107 - 1Al + kA
16 b1t mam
NIy -- 190 + EA
MuUL mam 1eg 1IN w 23.1 0 til reg
mod 10V o/m 80 - 94
loise} 16 bt reg
ISPy 1280 - 154
8 by mam \
186 .- 104) » {A
6 bt men
1138 ~ 18 + €A
Ll sc Dx 1V 10110 ' ]
L] b pont 11100 10w ? 1]
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%:3 1S1S1SISLSISISLSISISISESIS]SISISISISISISIS]1 515

Ly 2y o Uy s G 1) T KR SR e & )
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555

ETSIETE IETETSTEN TS TEYSTETSTEN

Inatruction Object Code Bytan Clack Penody
INC mem/rag ' ol w 13014 1wy 3
' ©rim mam |5 & EA
Cal
(ki
NC 16 b 1og 0100re 1 b
HI [RICIEANE 1 57
[RGUIRE 2 L1
ixpa
NTO CE ] wiarrypl 53
no mterrupt 4
MET ct ! 24
Ja dup n 2 4:No Bisnch
JNBE tap 18/B1anch
JAE dnup 13 2 4 Na Rianch
INB dup Y8 Bianch
i ap 12 . 2 4 No Branch
INAE dip 8 Branch
Jae disp 16 2 4 Ho Basnch
JNA disp 16 Dranch
JCxz disp [ %] 2 6 Na Brench
dip 18 Branch
JE dup 14 2 4 Ho Bianch
4z dnp 16:Pranch
JG dip " 2 4 Ho Brench
JNLE disp 16 Aranch
JGE disp o 2 4N Baanch
JNL dip 15 Begngh
n dup pln 2 4 No Branch
SufGE dip 16'Bianch
MEF dug 1E 2 4 Mo Branch
FLTH LOT 16 gnch
JMHE s EA L 15
11
»
hh.
1)
P disp (1:] 2 11
dop
Jhap dupit E9 b} 15
(11
]
JMp mam 13 2004 mam pt 32
mod 101 ¢/m 24 + [A
[inse)
[l 4}
AP mem/ieg bF 2, o d 1ng ptr 18
mod 100 uw'm v ]
{314} mempts 18
{DISP} 18 1 tA
IRt disp 1) 2 4:My Branch
JHT disp {6-Bipgnch
IND dap n 2 4 No Bianch
QT 16'Bianch
JNP dup 18 2 4'Ng Branch
Flge) dnp 16:8ranch
JNS dop fA 2 d Ng Beanch
diap 16 Drpnch
pa) din ld 2 4 Ng 8raivh
dnp 16 Bianch
e

" imobed trow = 3
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tnstsuction

: Obll.tl Cods

Bylea

Clack Periods

AAS
ADC

ADC

AND

CALL

CALL

CaLl

CALL

ac data

memiteg| dets

mem/isgy Memiregy

ac deta

maeimiteg date

mem‘iegy mem/iagz

e dale

mam/reg dats

mam/regy memitegy

addy

disp18

manreg

i1
D%
QA
D4
10A
|2
0001010w
't kk
s lal
YONO0D 1w
mod 010 r/m
inise|
Inse)
1]
ful
000 100w
mod for /o
imse|
ISP
0Q000 10w
L]
ul
100060urw
mod GO0 +/m
Inse|
|HSP}
(ki
.111
000000 w
maoxl 111 1/
19130
l015#)
0010GI10w
[ 1%

M)
1000000w
mod 100 v/m
I5P)
{oisP
ik
o
001000dw
o ter 1im
[ 1]
iDi5e)
A
i
»
hh
o
£}

(13
h
’

FF
mod QLY r/m
Intse)
{ise)]

1]
mod © 1Q tim
lISP)

[+ 1]

144

™6

3o d

2o}

Jas
o 8

2 Jord

20c)

4B

23 4

3ol

]
80

e

4
4

mam 17 4 EA

g toreg )

memnigreg O + (A

g lamem 10 4 EA
4

wg &
mem 17 & EA

tapto.eg 3
mem lgreg 90 EA
teg (o mem 10 ¢ LA

4

reg 4

mem 17 & kA

witarep 3
mamitoreg 3+ 1A
reg to mem 1§ ¢ [A

Pl

32 bt mam ponied
I ¢ kA

16 bt reg paiw
8
18 b merh poni#
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82284

CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS
. (82284-10, 62284-8, 82284-6)

B Generates System Clock for iAPX 286 8 Available in 18-Lead Cerdip Package
Processors (See Packaging Spec, Order £231369)

8 Single +5V Power Suppi
® Uses Crystal or TTL Signal for Frequency ingle ower Supply
Source ™ Generates System Reset Qutput from
Schmitt Trigger input

8 Provides Local READY and MULTIBUS®* m Available in EXPRESS
READY Synchronization — Standard Temperature Range
~— Extended Temperature Range
. The B2284 15 a ciock generator/griver wnich provides clock signals tor iAPX 286 processors and support compo-

rents. It aiso contains logic to supoly READY to the CPU trom either asynchronous of synchroncus sources and
synchrongus RESET from an asynchronous mput with hysteresis. )

RESET

RES : f RESET

SYNCHMAONITER

—_

X ARDY [J1 18 b Ve

XTAL _— —_—
2 ose o o __sli_o_v 02 170 foven

— SRADYEN [ 3 16 gm

= AEADY (] 4 15[ &

k.l EFI $§ pg22a Y N.C.
— FIcs 13 PELX
ARDYEN =——of

oy __:33—— SYNCHRONZER x!é 7 12 RESET
. 1 x,1s8 11 RES
SADYEM -—m__‘ READY GND q 9 10 : CLK
SRDY —d LOGIC READT

—

g O e
50— GEMEAATOR PeLX

Figure 2.
Figure 1. 82284 Block Diagram 82284 Pin Configuration

*MULTIBUS is a patented bus of intel

e Cor DO ANOR ARNumEs w0 R 100AE-DuY 107 the S 0F Any Cetutry O Tran G lunry Eroomie » 8 v Broguct o O Cucus aiens LICOnian or8 #Oupa

January 1986
B INTEL CORPORATION 1987 4-139

GENERADOR DE

RELOJ



82284

Waveforms %
CLX as a Function of £F| {82284-8 only)}
NOTEI The EFLinput LOW and MIGH ©mas a3 shown are required 10
guarentee the CLK LOW ang HIGH times Snown,
_Fl_EEET and READY Timing as a Function of RES
wlith 51, 50, ARDY to ARDYEN, and SRDY + SRDYEN HIGH
=1 9
@ —.L- ote 1
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Depenas on )/ previous ]
RESET starn of A aga _f L
—J@ —i©
RERDY W et il e e
HQTE 1: This s an asynchronous ncul The satug and hold umes
SNOWT are TeqQuired 1 guaranige the response Shown
-

anADv and PCLX Timing with RES HIGH
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NOTE 1: They s anasynchronoys irpul THe $#1up And ROIG Times $hown
altd regquired lojg_‘ram_.!_ml_fllaoﬂ:l [ lald o)

NQTE 2: It SADY + SROYEN or ARDY « ARDYEN are active bafore
ang/ar during the hrel Dus cyce atter RESET READY may nol pe

deanserted unin alter tne falling eaqe ol ©2 of Tg
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EF) Drve and Measuremeni Points
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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. B8 Processors;
5 MHz, 8 MHz with 8284A » Geno{ales _Syslem Reset Output from
10 MHz with 8284A.1 Schmitt Trigger Input
® Uses a Crystal or a TTL Signal for e Ca
pable of Ciock Synchronization wim
Frequency Source Other 8284As

® Provides Local READY and MULTIBUS? s Available in EXPRESS

READY Synchronization - Standard Temperalure Range
% 18-Pin Package . - Extended Temperature Range

e % °
& - RESET

—tex
|3 JU— | -
AL
QSCILLATOR
x2 _-l Do—‘ osC
rE
] b— -2 '—. PCLK
YN SYNC
EFI SYNC
CSYNC

}
:;:; {>— ‘—\D—-b cux

Aovz t- CKr CKs '
AEN2 o Q o O p—a= READY '
FF1 b—l £r2
ASYNC
82844/8284A-1P0

8284A/8284A-1 Block Diagram Conliguration

) ———-
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8237A/8237A-4/8237A-5

HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

s Enable/Disable Control of Individual a Directly Expandable to any Number of
DMA Reguests Channelis
® Four Independent DMA Channels ® End of Process Input tor Terminating
Coa Transiers
n [ndependent Autoinitialization of all
Channels ‘= Software DMA Requests
= Memory-to-Memaory Transfers u lndependent Polarity Control for DREQ

and DACK Signals

M Biock Initializati
* Memory Block Infliatization = Availabie in EXPRESS

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

{See Pachaging Spec. Qrder ¥231383)

The 8237A Multimode Direct Memory Access (DMA} Controller is a peripheral interface circuit for microprocessor sys-
tems. It 13 designec to improve system periormance by allowng external devices to directiy franstar intormation from
the system memory. Memory-to-memory transfer capability 18 glso provided. The 8237A oifers o wide variety of pro-
grammable control teatures 10 enhance data througfput and system optimization and to allow dynamic reconfigura-
tan under program control.

The 8237A 15 designed to be used in conjunchion with an extemal B-bit address register such as the 8282, it contains
four inaependent channeis and may be expanded to any number of channels by cascading addihional controller chips.

The three basic transier moges allow programmability of the types of DMA service by the user. Each channel can be
individually programmed to Autoimtialize to 11s ongenal condition following an End of Process (EOP).

Each channe! has a full 64K address anc word count capabulity.
The 8237 A-4 and E237A-5 are 4 MHz and 5 MHz selected versions of the standard 3 MHz 8237TA respactively

4 RS ol gy Pl
TR . 1 el ! 9 e
- it TS A - - 1
=~ — H e ! = Oa
a-—d —_— — o Oy whw
- - L2 A l (713 a ] aa
CLORS ey e as TR ) aj—y g 0 e s sy ]
A a— e T T
ey, Sk — - L g L] - ]
e — e = ST 3 mw s =D
e — L - ¥ asmve O] u)
L] * -
i flt - 1 tom s
A e P
o L33 2ZITes - -
Y » L]
sE) ~ n L
| =1 [ -t L1 n [ ]
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¥ o O 2 [0 macan
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o [ agr
Figure 2.
Figure 1. Block Diagram Pin Contigurstion
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Table 1. Pin Descnption

Symbol T'I’yp. I

Name ang Function

Symbo!

' TyDTr

Nama angd Fynction 1'

i Yoo

!

{ Power: + 5 vott supoty.

' Vsg

T

! Groune, Grouna.

CLK

H Clace input; Ciock Inpul controls
| tha internal! ooerations ol the
B2JI7A and rts rate of Qaté trans
fers. The inpyt May be drrven at up
1o 3 MHr 'or the stancarg B237A
T ang D to S MMz for the 823748

o

1

| Chip Select: Chip Serect s an ac-
l live 10w tNput used 1o seiect he
1 8237A as an IO device Quring the
Tlgie cycle The aitows CPLU com-
i municatION on the cala bus.

AESET

i Resst: Resel 15 an aCtive Nigh in-
put which clears the Command,
. Statys, Request and Temporary
roQislars. It 4180 Clears the
tirstiiast thpfliop ana sats the
{ Mask register. Fallowing a Reset
' the cevice 3 «n the Jdie Cycle.

| READY

- Ready: Ready 15 an mput used to
exiend tne Mmemory read and write
puises trom the B237A to accom-
mocate siow memones or 110 per-
iphersl gdevices Reagy muyst not
mang ransihicns during (i3 spece
{180 setyprheid time

i HLDA

i Hold Acknowledge: The active
JRIgh Mol Acxnowleoge from the
| CPU incicates that it has renn-
|uu|snea control of the system
! busses

DREQJ-DREQA

t DMA Request: Tne DMA Request
j hnes are ndvidual asynchronous
{ channgl reQuasl INDULS LS4 by Do
froneral crrcuts to obtain DMA
| service. In fixed Prignty, DREQOD
| nas the nighest priorty ana
!DHEQ:! has the lowaest priority, A
t recuest Is Qenarat&o by activating
| the DREQ nne of & cnannet. DACK
{will acknowiedge the recognilion
I ot DREQ signal. Poianty of DREQ
15 proglammabie Resel intahizes
thesa nes 10 active high. DREQ
must be ma:ntained uni 1he SoMTe-
+sponging DACK goes active.

DBO-DBT

ro

»Dats Bus: The Daia Bus ines are
| Didirgclional thres-siate Srpnats
{connaciea (O INe Sy31eM dala bus.
The outduts are enabied tn 1he Pro-
gram congition guning the Y0 Aead
& output the conients of an Ad
dareas registar, & Status regeter,
the Termporary regisier or 8 Word
Count register 1o the CPU The out-
DUls afe disabled and the wputs
, are read guring an 1O Wnite cytile
when the CPU 13 programmung the
8237a control registers  Duning
DMA cvcies the mos: sigmificant §
ibrts of the aaoress dre outpul onle
the OBI2 DUS 1O be sirobed nto an |
esxtarnal 1atch by ADSTB In mem-

ofy-to-memopry Qperalichs Jdata:
from the memory coMes N0 Yhe
B237A on Ine cala bus gurng the
resd-trom-mamory 1ansfar tn the
wille-10-memory tragnster. 1ng Cata
bus culputs place the data intd the
ngw rmemory location

10R

[Fs}

P30 Reed: YO Read s & b.anroej
tonal actree 10w (hres-s1ate e IR}
the Idie cycta, it 13 an tAput control
signal used by the CPU 1o read tne
conirgl registers in the Actee cy-
cia, it 1 an output control signal
useq by the B2J7A 10 access asta
from a per:pheral gunng a DMA
Writa transier,

iow

1#Q

U0 write: 1O wWrits 18 & DidreC:
tionat active low three-state kine (N
1he !die cycie. s1 13 an \npul controd
sipnal used by the CPU 10 104d -
formation in1o the 8237A in the Ac:
live cycie. i1 13 ah output contro!
aignat used Oy the 8237A o toad
data to the penpheral Quring &
-OMA Reag transter” — "~ °7

EOP

wo

End of Process: Eng of Process
&n achive low bidirectonal signal.
Information concerning the com-
clation of DMA services i3 avaik
abis at tha twawrectionsi ECP pin.
The 8217A aliows 8n externsl sig-
nal to terminate an active DMA
»aVICE Tml_u accamphshed by
puling the EOP input low with an
axternal EQP signat The 8237A ak
0 9.".!!‘.. 4 pulse when 1he 1gr-
munal count (TS} tor any channel 13
raachec, This generatas an EQP
31gnal which is owtput through the
EOP Line The receplion ol ECP.
sither nternal or sxternal, will
causs the BA237A to lermnate the
service reset tne recuesl. andg, if
Auteinitialize 15 snabled, 10 whle
the base reQiaters 10 the current
registers Of that channel The mask

b ang TC pit 1n the status worg
will be pet lOr 1he cumently active
i ¢channal by EOP unisas the channg!
i i programmaa tor Autornitiahize in
| that cane. 1He Mmask DIf reMans un-
| changea During memory.to-memary
ttansters, EOP wili Do output when
tha TC for channat 1 occurs. EOP
should be Lued high with & pull-up
remistor H {1 1 nOt used 10 prevent
erroneous end of DrOCENs INSUIL

o

Andresa: T Cu? leastsignihicant
aadress © are piovaznonsl
three-stal. ~4 In the 101e Cy*
cim thay 5 .3 and are yse0 by
the 2> 38 Ihe reisier
102 raad Inne Achve
fesc . Hulputs ARO Provige

1 s pf the outow?

e’z

"
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8237A/B237TA-4/8237A-5

Table 1. Pin Description (Continued)

Symbal ! Typs | Name and Function Symbal ; TypoT Name ang Fupction T
Ad-AT G t Address: The tour most signihcant AEN Q Adoress Ensble: Adaress Enabie
| adoress Linas are threestate out- enabigs the B-bit latch sontming
| puls ang provioe 4 biis of aagress. the upper B agoress DS SRIC the
! Tnese hines are enadied only gunng sysiem adoress bus AEN can miso
| the DMA sareice. De used 10 disable Ciher SySM bus
HRQ O | Mold Reguest: Thug 1s the Moid Ae- darvers guning DMA lransiers AEN
| quest 10 the CPU and 13 used to re- s achive HIGH,
Quest conirot of the sysiem bus, it ADSTB O | Adoress Strobe: The actve high,
the comesponaing mask pit s Accress Strobe & ussd 1O STrODE the
cinar, the presence ol any vahd vopat adaress Dyle IN1o 4N axierngl
+ DAEQ causes B2ITA to 13aue the iateh,
| HRQ. MEMR o] Memaory Read: The Memory Read
DACKO-DACK3 O | oMa Acknowledge: OMA  Ac- SBQNA 14 8N aChve jow Three-stgle
{ wnowleoge i1s usec [0 notly the in- OUIpUt USed 10 BCCESS OBLE trom the
divigud! perphersis when one has seiecieq memory iocaton auning &
-- been granted & DMA ¢ycle The , OMA Rea0 or & memory-lo-memory
sense of these hines 1 program- transter
mabie Resel initializes tham to ac- MEMW | O | Memory Write: The Memory Write
1ve low ' I S &R acive low threestate oulout
Used 1o wris 0dta 10 the sewcied
memory lacation qunng 8 DMA
FUNCTIONAL DESCRIPTION Write of 8 memory-l0-memory
transier

The B237A block diagram includes the major logic
blocks and &i! of the internal regesters, The data inter
connegclion paths are also shown. Not shown are the
various control signals between the biocks. The B237A
contains 344 bits of internal memaory 1n the form of
registers Figure 3 hsis these registers by name and
snows the size of each. A detailed description of the
registers ang their tunctions can be found wunger
Register Description.

Name Sire Number
Base agaress ReQisiers 16 bity 4
Base Worg Couni Regtatery 16 bris 4
Current Agoress Registery 16 it 4
Current worg Count Regastan 16 bute 4
Temoporary Agaress ReQisid 18 Dits 1
Temporary Word Caunt Regrater 18 it 1
Siarus Register B bity 1
Commang Regisier anns 1
Temoorary Regisier aAbits 1
Mooe Regisiers & Ditg [
Mask Aeginter 4 DIty 1
Reguust Aegisier 4t 1

Figurs 3. 8237A Internal Regisiers

The B237A contains three basic blocks of control logic.
The Timing Control biock generates internal timing and
external control signais for tne 8237A The Program
Command Control biock decodes the varous com-
mangds given (o the 82374 by tne microprocessor prior
to servicing a DMA Request. It also decodes the Mode
Control worg used 10O seleCt the fype of DMA duning the
servicing. The Priorty Encoder block resoives prionity
contention between DMA channeis requesting service
Simullaneousty,

The Timing Control biock derives internal itming from
the clock input, In 82374 Systems this 1nput wili usually

be the &2 TTL clock from an 8224 or CLK from an
BOBSAM or B284A. For B0A5AM.2 systems above 3.9 MHZ,
the 8085 CLKIOUT) aoes not satisty B2I7A.5 clock LOW
and HIGH trme regurrements. (n this case, an external
clock shou!ld be ysed to drive the B237A5.

DMA Operation )
The 82374 1s designed to operale in two major Cyctes,
Thess are calied idle and Active cycles, Each device cy-
cle 13 made yp of & number of siates. The 8237A can
assume seven separate slates, each composed of one
tull clock penod. State | (S1) 15 the wnacuve state. It is
entered when the 8237A has no valiid DMA requests
pending, While in SI, the DMA conirolier 1s inactive but
may be in the Program ConQition, being programmed Dy
the processor. State SO0 (SO) 1 the first state of 3 OMA
service, The 8237A has requesteo a hold but the pro-
ces30r has not yet returned an acknowiedge. The 823TA
may atill be programmed until it receives HLDA trom the
CPU. An acknowiedge trom the CPU will signal that
DMA transters may begin. S1, 52. S3 ang 54 are the
working states of the DMA service 1f more tims is
needed to compiete a transter than 1S available with nor.
mal bming. wait states (SW) can be inserteg between S2
.of 53 ana 54 by the use of the Ready line on the B237A,
Note thal the daia s transferred directly from the VO
device to memory (Of vice versal with [OR and MEMW {or
MEMR and JOW) being active at the same ime, The data
15 not read into or driver: out of the B237A n KO-t
memory or memory-to-1/0 DMA transiers.

Memory-10-memory transiers require a read-from and &
write-lo-memory 10 compiate each transier. The states,
which resemble the normal working siates, use two
digit numbers tor identiication. Eight siates are re-
guired for a singie transter. The first four states {St1,
§12. §13, S14) are used tor the read-from-memory haif

CONTRIOT AT R Tk
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N

anc the last four states {821, S22, §23, 524) tor the wnte-
:o-memory haif of the wranster . .

IDLE CYCLE

wnen ng channel 18 requesting service, the B237A will
enter the igle cycle and pertorm “SI” states. tn this
cycie the B237A will sampie the DREQ lines avery clOck
¢,cle 1o gelermine if any channel s requesting a DMA
cgnice The gevice will also sample CS. iooxing toar an
attempt Dy the MICTORrOCesSOr to write Of read the inter-
nai registers of 1he 82374 When T8 s low ang HLDA 18
low. the BZ37A enters the Program Conaition. The CPU
can now establish, change of inspect the internat defini-
1on ot the pan by reaging from or wnting to the internal
registers Acaress hines AQ-A3 are tnputs 10 the device
a=2 select which registers wilt be read or written The
iOR ang IOW lines are used to select and ume reads or
writes Due 10 the number ang si1ze ©f the tnternal regis-
1ers an nternal flrpdiep 1s used-1c generate an addi-
nonal bit of agdress This bt 15 used to determing the
upper or lower byte of the 16-bit Aggress and Word
Count registers. The flip-flop 1s reset by Master Clear or
Reset. A separate schiware command can aiso reset this
tirp-top.

Special scitware commands can be executed by the
82374 1n the Program Condition. These commancs are
gecoded as sets of adaresses with the C5 and IOW. The
commands ao not make use of the data bus Instruc-
tens nclude Clear First’/Last Fhp-FLOp and Master
Clear.

ACTIVE CYCLE

when the B237A 18 tn the idle cycle angd a non-masked
channel requests a DMA service, the gevice will output
ar. HRQ to the microprocessor angd enter the Active cy-
cle. It 1s in this cycle that the DMA service will take
place, 1n one of four modes:

Single Transter Mode — In Single Transfer mode the
device 15 programmed 1o make one transter only, The
word coun? will be decremented and the gddress dec.
temented or incremented toliowing each transter. When
tne worg count “'tolis over” trom rero 10 FFFFM. a Ter-
miragt Count (TC) wall cause an Autoinitialize if the chan-
ne! has peen programmed 10 do 30,

DREQ must be held active until DACK becomes activein
orger 1o be recognized. It DREQ is heid active through-
out the single transfer, HRQ will go inactive and releasa
1ne bus 1o the system. It will again Qo active and, upon
receipt of & new HLDA, another singla transter will ba
pertormed. in BOBOA, BOASAH, BOBE, or BOBS sysiem this
will ensure one fyll machine cycle execution petween
OMA 1ransfers, Detalis of hmmng betweaen the B2374A and
other bus controt protocois will depend upon the char-
aclenstics of the MICrOpProcessor involved.

Block Transter Mods — In Block Transter moce the
device 15 activated by DREQ to continue rmaxing trans-
‘ters guring the service until a TC, caused by word count
going 1o FFFFH. or an extetnal End of Process (EOP) 1s
encountereqd. DREQ need only be held active untii DACK

bacomes active, Again, an Autoinitiatization will occur
at the eng of the service if the channe! has been pro-
grammec o it

Demand Transler Mode — In Demand Transfer mode the
oeviCe 13 programmed (0 continue maxing translers
until a TC or extemat EGP 15 encountered or until DREQ
goes inactive. Thus transfers may continue until the VO
device has exhausted its cata capacity After the /O
device has hatt a chance 10 catch up, 1he DMA service 19
re-gstablished by rmeans of a DREQ. During the time
betwean services whan the microprocessor 18 altowed
1o operate, the intarmediaie vaives of address ano word
count are stored in the B2aTA Current Agdress and Cur-
rent Word Count registers. Only an EOF_can cause an
Autoinciialize al the eng of the service. ECP s generateo
either by TC or by an external signal.

Cascade Mode=This mode 1s used to cascade more than one
B237A togetner for simpie system expansion, The HRQ and
HLDA signais from the additonal 8237 A are connected to the
DREQ and DACK signals of a channel of the inhal B23TA
Thus aliows the DMA requests of the aadiional device to
propagate hroygh the prioety network circuitry of the préced-
ing gevice. The Doty charn s preserved and the new oevice
must wart for ds turn t0 acknowiedge requests Since the
cascade channel of the intbal 8237A 18 used only tor prior-
hzing the addmtional device. it coes not gutput any address
or control signals of its own. These could confict with the
outputs of the actve channel in the adoed device The B237A
will responc to DREQ and DACK but all other cuiputs except
HRQ wili be disableq The ready Input 1s ignored.

Figure 4 shows two addllional devices cascaded into an
Innial device using two of the pravious channels, This
torms a two lavel DMA system. More 5237As Couid be
agded at the second level by using the remaining chan-
nets of the first level. Addittonal devices can also be
aided by cascading nto the channels of the secand

" leval devicas, lorming a third level.

™D LEVEL

TRT LV Lol
C ROPROT ESEON

L -] DARD =] WRO
LA DACR prreeet Ok

MITL DEVCE &X3ta

ADDITIONAL
oIvICES

Figurs 4, Cascaded 8237As
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TRANSFER TYPES

Each of the Ihree acuve transier moges can perform three
ditterent types ol translers These are Read Write and Venty,
Vvrite transters move data from and /0 gewce 10 the memaory
by activating MEMW and iDR Read transiers move oata trom
memory Ic an I/ device Dy actvating MEMRA ang IOW Venly
translers are pseudo transters The 8237A operates as in
Reag or Write transtars generating agdresses, and responding
to EOP elc However, the memory and 1/Q Control hnes ali
remain inactive, The ready input 1s ignored 1n venty made.

Memory-to-Memory=To perform block moves of data from
one memory adgress soace 10 anoiher with a muumum of
program eftort ang hme. the B237A inctudes a memory-10-
mamory transter feature Programmung a o in the Command
register selects channels 0 to 1 to operate as memory-to-
memory transter channets The transier s inthated Dy seng
the sofiware DREQ for channel 0 The 8237A recuests a DMA
service in the normal manner. Alter HLOA 1 true, the dewice,
using four state transiers sn Block Transfer moage, reads data
from the memory. The channe! Q Current Aadress regrster 1s
the source for the aadress used and 1s decremented or incre-
mented In the norma: manner The data byte read from the
memory Is stored in the 8237A interna! Tempaorary register,
Channet 1 then pertarms a lour-state transter of the data irom
the Temporary register to memory using the acdress m s
Current Agdress regisier and ncrementing or decrementing it
in the normal manner The channel 1 current Worg Count 1s
gecrementied When the word coun: of channel 1 goes i0
FFFFH. a TC 1s generated causing an EOP output tefmunating
the service.

Channel 0 may be programmed to retain the same ad-
dress tor all trgnsiers. Thus allows a single word to De
wrilten 10 a bigck of memory.

The 8237A wili respond to external EOP signals gunng
memaory-lo-memory Transfers. Data comparators n
block search schemes may use this INpul to terminate
the servicé when a match 8 tound. The timing of
memory-tc-memory transters 1s found . Figure 12,
Memory-lO-Memory ODeralions can be detected as an
active AEN with no DACK cutputs.

Autoinrtialize ~ By programming 3 bit in the Moge register, a
channel may be sei uD a3 an Autowmtialize cranne! During
Autointiaize initialzation the onginal values of the Current
Aadress and Cutrent Word Count registers are aptomatically
restored from the Base Address and Base Word count registers
of that channel tollowming EDP The base regtsters are 1oaceg
simultaneously with the current registers by the microgro-
cessor and remam unchanged throughout the DMA service
The mask il 1s not altereo when the channel s in Autonitiahze
Foillowing Automnitiaize the channe! 1s ready to pertorm
anotner DMA service, without CPU intervention, as socn as a
vaind DREQ 15 celecied In order to Autoniminanze both chan-
neis 1IN @ memory-to-memory transter, Doth word counts shoutd
be programmeq wentcally i nferruplec externaly, cOP
puises shouid be apphec in both bus cycles

Priority = The B237 A nas two types of pnionty encoging avail-
abie as schware seleciable gptions The trst ts Fuxed Prionity

which tixes the channels in priority order Dased upen the
descending value o! their numper The channel with the lowest
priority 15 3 [ollowed Dy 2. 3 ang the mignest onority channel,
O ARer the recogniion of any one channet lor service, the
other channels are preventeg from nterteering with that ser-
vice untl 1115 combivied,

The second scheme s Rotating Prnionty The (ast chan-
nel 10 get service DecOmes 1he |pwesl priority channel
with the pthers rotating accordingly.

181 and ]
Sarvics Service Service
mghest 0 2 ~—safviCe 3 — sarvice
jpm—— ) 3 - rpquest 0
2 -\o 1
iweat- - 3 1 2

with Rotating Prionity in a single chug DMA system, any
deviCe reguesting service 1s guaranteed 1o be recog-
nized atier ng more than three higher prigrnty Services
have occufred, This prevents any one chaanel from
monopolizing the system.

Compressed Timing — In orger to achieve even preater
tnroughput whaere system characteristics permii, the
§237A can compress the transfer time 10 iwo clock
cycles. From Figure 111t can be Seen that state 53 is
used !0 exiend the access hime of the reaa putse. By
removing $tate S3. the read pulse width s maoe equal lo
the write pulse width anc a transier consisis only of
siate S2 10 change the aadress and state 54 1o pertorm
the readrwrite. ST states will still accur when AB-A15
need updating (see Address Generation). Twmung lor
compressed transiers 1s found in Figure 14,

Address Generation — In order to reduce pin count, the
82374 muitiplexes the eight hrgher order address bits
or the data lines. State 5115 used to outDut the higher
orger agaress bits to an external latch from which they
may be piaced on the address bus. The falling edge of
Adoress Strobe (ADSTB) s used to load these bits from
the data hnes tothe jatch, Address Enable (AEN) 1s used
to enabie the Dits onto the address bus through a three-
state enable The [ower orger address bits are output by
'me B237A directly Lines AJ-AT should be connectad to
tne accress bus Figure 11 shows the time rejationships
petween CLK AEN, ADSTB, DBO-DB7 and AD-A7.

Dunng Block ang Demand Transfer mode services,
wMich ncluge multiple transfers, the agoresses gener-
a'eq will pe seguential. For many transters the data held
'~ the gxternal address latch will remain the same. This
gaia need only change whan & carry or borrow from AT
1o Al takes place n the normal sequence of acdresses.
To save ume ano speed transiers, the B2I7A executes
St slates oniy when ypaaung of AB-A15 in tne lateh is
necessary This means tor 1ong services, 51 states and
Aggress Strobes may occur Only once every 256 trang-
ters a savings of 255 ciock cycles lor each 258
ransters.

CONTROLADOR DE DMA
79 AA
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REGISTER DESCRIPTION

Current Address Register ~— Each channel has a 16-bi}
Current Address register Thrs reQister holds the valus
ol the adcress ysed duning DMA transiers. The address
s automaticaliy incremented or gecremented atter each
rransfar anc the intermediate values of the address are
stored In the Current Aadress register gurnng the trans.
tar. This regisier i5 written or read by the micro-
processor in successive 8-Dit bytes. It may also be rami-
tahzed by an Autoimibalize back 10 its_onQinal value,
Autoinitialize takes place only atter an EOP.

Current Word Register — Eacnh channe! has a 16-bit Cur-
rent Waore Count register. This register cetermines the
aumber of transiers to be pertormed. The actual humber
cf transtars will be one moere than the number pro-
grammed in the Current Word Count reQister 1.&., pro-
gramming a caunt of 100 wilt result 1n 101 transters). The
word count s gecremented atter each transter. The
intermedgiate vaiue of the word count 18 stored in the reg-
1stee gurning the transfer. Wnen the value in the register
goes from zero to FFFFH, a TC will be generated. This
register 1S joaded or read n successive 8-bit bytes by
the microprocessor in the Program Candition. Follow--
ing the end of a DMA service it may aiso be reinitialized
by an Autoinitiahzation back to its orniginal value. Auto-
intialize can cccur only when an EOP accurs. it 1t is not
Autcimtialized, this regester will have a count of FFFFH
after TC.

Base Address snc Base Word Count Registers — Each
channe] has a pair of Base Agdress and Base Word
Count registers, These 16-Dit registers store the onginal
value of their assaciated current registers. Dunng Auto-
initahize these values are used to restore the currant
registers 10 their original vaiues. The base ragisters are
whtten simultanecusly with their corresponding current
register tn B-Dit bytes in the Program Condition by the
migroprocessor. These registers cannot be read by the
mICToprocessor.

Command Register — This 8-bit register controls the
opesation of tne B237A. 1 15 programmad by the micro-
processor 0 the Program Condition and 18 cleared by
‘Reset or a Master Clear instruction. The following table
11515 1he function of the command bits. See Figure 6 for
a2gdress coding.

Mods Register — Each channei has a 6-bil Mode regis-
1er asscoiated with 1. When the regisier i3 being written
10 Dy the microprocessor in the Program Condition, Dits
0 and 1 getermine which channal Mode register 15 10 be
written.

Request Register — The B237A can respond 10 requests
for DM A service which are initiated by sottware as well
25 by a DREQ. €ach channel has a reques! Dil associ-
ated with 1t 1n the 4-bit Request reqister, These are non-
maskable and subject to pnorinzation by the Prionty
Encoger network, Each register bit 15 set or reset sepa-

Command Regisier
T 4 ) 21 ) e Bl Numbe

[ l [ ]
_( 9 Mamory-l0-"emory drgabie
1 MmOy - I-Memory SN
0 ChannelDaddresshoic . .. »

' Chranne! O address haic enadig
X o Qwd

0 Controliat enablg
1 Conttdoler disabie

0 Mormal liming
1 Compreassd Liming
X #HprQmt

______{ 0 Fusa prionty
1 Rowsting pnortty
i
—
[
L]

LATe write smechon
1 EXenaea wnle HHCION
it Jmt

0  DREQ sense active hegh
1 DREQ senya scitvg how

0 DACK sanse 8Ctive 10w
1 DACK ssnse actve hign

Mode Register
T 0 5 4 3 1 1 O e BN Number.

—r — —T"’ 0C Channel O satact

01 Channat 1 sqiect
10 Chafing! 2 seiect
11 Channal ] select

00 venty transter

01 Wnis transher

10 Rasg transier

11 dilagal

XX s B and 7s 1Y

0 Autommitighization disabie
1 Autorulahiza/on shadle

1 ASOress GeCrament keisct

00 Demand mooe select
01 Singe Moos saiact
10 Block moce saiect
11 Cascade moos ssiect

e
l 0  Adgress INCTIYNEN! ssiect
|

Reguest Register
Y 4 5 4 3 2 1 0 e Numbe

T T i1TTT]
Don't Care 01 Seact channel !
10 Sewcl channel 2

11 Sesact channet 3

0  Aese! recuest bit
1 Sat request ot

ratety under software control or is cieared upon genera-
uon ot a TC or extarral EOP. The entire register is
cieared by & Reset. To sat or raset a tit, the software
ioads the proper torm of the data word. See Figure 5 for
register agdress cochng tn order to make a sotiware re-
quest. the channel must be 1n Biock Mode.

. CONTROLADOR DE DMA
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Mask Register — Each channet has associated with ita
mask bi! which can be se! 1o cisable the incoming
DREQ Each mask b:115 set when 11s associated channel
praduces an EGP il the channet s not programmed tor
Autdinitialize. Each DIt of the 4.b1t Mask register may
ai30 be sel of cleared senarately under software control,
The entire register 15 2130 set by a Resat This disabies
all DMA requests until a ctear Mask reg:sier instruction
aliows them 1¢ occur The instiuction to separately set
Or clear the mask bits s simiiar in 1orm 10 that used with

the Request register. See Figure § for instruction ag-
dressing.

7 & % 4 3 2 1 D em—— QI Number
[ e ?
—— ] m— [CO Select channgl O mask twt
Don't Cara i 01 Sewct chasnel ¥ magh tit
10 Ssiect channel 2 magk bit
11 Seisct channei 3 mass il

0 Ciaar mask bt
1 Saet Mmask bit

All tour bits of the Mask register may atse¢ be writtan
wilh a single command

7T 8 3 4 3 2 1 0 ag——Bi Number

T T
e — 1
_{ 0 Ciear cnannel 0 masa i
Dont Care 1 Satchannel § mask bit
- { 0 Clear channgl 1 mask it
1 Set channe! 1 masa B
Q Clesr channal 2 magx bi
{ 1 Set channdl 2 Mask DAt
_“{ 0 Claar chennel 3 mass bit
1 Sel channal j mazx BT
i I s
: ! ignala
i Register | Operetion l~ = =
i t €53 1IOR 10w Al A2 M A
. Semmana | e o 1 ] 10 0 0
| Mage wnie 0 1 Q 1 0 1 1
i Reguent Wrile 1] 1 1} 1 ] 0 1
| Mass | SeuvReset | U 1 0 1T ¢ 1 0
| Masa | Write n 1 ] 1 1 1 1
i Temporary | Reag [ 1 v to0
| Stata | Reac ] 0 1 1.0 0 @0

Figure 5. Definltion of Register Codes

Status Regitter — The Status ragrster 15 avarlabie to be
read out of the B237A by the microprocessor. It contains
INtOrMation about the slatus of the gevices at this pont,
This inlormation includes which channeis have reached
aterminal count and which channels nave sgncing DMA
requesis. Bits 0-3 are set every time a TC 1s reached by
that channel or an exturnat EOP 1s applied These bits
are cieared upon Reset and on each Status Read Bits

£-7 are sel whenever ther corresponging channal 18
reguesting service,

{ =—— LN humber

Shacce T had reached TC
Z-anme * ran rpacnea TC
Cnamce e reatheg TC
! Zranme | <83 reacneg TC

S Lrequent
et e BT LI T )
' Chatse 2 'eCuest
1 Charnwe D request

Temporary Register — T~e TemDorany reguster 1s used
o holg gata duning me—z-y-to-memary 1ransters, Fol-
iowing the completign = the trans'!e’s, the last word
moved ¢an be read by ne Msrodrocessor n the Pro-
gram Congition. The Te=porary re;ister always con
tains the last byle trans'e--ed in the previous Memary-
to-memory operation, u= ess cieared Dy a Reset,

Software Commands~T=2 s are gdtiusnal special software
commands which can o€ sxszuted in the Program Condition
They ¢o not depenc on &4y s>eCihic bii Satiern on the data
bus The three software zmmanas are:

Clear FirstiLast Fiip-Flop This commangd 1s execoted
PriQrtO writtig of rfeasing new adcress or word count
information 1o the 82374, This iniializes the tup-iiop
10 3 KNOown State S 13T subsequent accesses 10 reg-
ister contenis by the microprocessos will agaress
upper and iower byles (n the correct sequence,

Masrer Clear This szfiware instrugtion has Ihe same
eltfect as the hargdware Reset. The Command, Status,
Reguest, Temporary, ana Internal FresyLast Fhp-Fiop
reQisters are cledreg and the Mask register 15 sel. Tha
8237A will enter the Igie Cycle.

Clear Mask Register This commang ciears the mask
bits of all four channels, enabling them 10 accept
DMA requests,

Figure & hsts the agdress codes for the software com-
mands:

1=

a) | a2 | a1 | a0 | BB Ovwrseen

s to | o g |l 8 1 1 1 mees preres Rewme

il a] o [ _l_ v ' g Sormn Command Begoie
e e v bo b mee

v loe 0 1 1 | 1 | ¢ | wine Rewene: Rograre
] i 0 b o i ] e

I [ ] o _]_ i loe Werny Sagme Wyth Rageiiv Bm

[ - 1 o T [

e 0y ) w1 g Ty dosa Rpgsiw
[ 0 [ o 1 Weaga!

1| et o ' a Conar Be Powmer Fing - Fing
3 ' o | [ 1 Read Titmarnry Rogati

' v e i 1 + 0 Mawres Comae

L e T s [ 81 1 | ssser
ﬁ ' 1 l ] e Chons Midh Bagian:
. ' lit_l_u | e

b ' I L] 0 ] 0 | wewe an et Megerer Bue

Figure 6. Sohitware Command Codes
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‘ O T - F ! Deo-087
I T——————— F -
Channgi ] Ragiater j 5T 58 om0 Y} ™ a0 LpFiop | Daws Bua
a | Base and Curren AGCress Wrig [+] 1 o 1] ] ] [+ 0 AD-A?
-] 1 L] o ] ] [ 1 AB-ATY
Curreni Agdres) Raag 0 0 1 ] ] 9 -] o AD-AT
] ] 1 [ [ L] [} ¥ AB-A1S
Bass ang Cutrant worg Count wme ] 1 [ Q [>] -] 1 -] WD-W7?
[} 1 ] 0 o o 1 1 WEB-W13
Current wora Count Read , 0 ] ] ] ] -] 1 [} WO-WT
0 0 L -] Q [} 1 ] Wh-W15
1 ¢ Base ana Cyrtant ADOreas Write ] ¥ - 0 a 1 ] [+] AD-AY
! [ o 1 [} [ [ 1 0 ' AB-A1S
Current Agoress Read I L] o 1 L] Q 1 ] -] AD-AT
1] 0 t 0 [} 1 1] 1 Ap-A15
Base snd Current word Count wnte 0 bl o ] L} 1 1 -] WO-WT
[+] 1 0 Q Q 1 1 1 WE-WS
{  Curen Word Count Rapd 1] 1] 0 0 1 1 -] wWhW?
| | o @ [ 1 1 1 Wa- w15
! 2 Base and Cutrent AcGress Write o "] [ 5 [} Q 1] AD-AT
I ] 0 -] 1 -] ] 1 Al A 1S
' Current Addresa Reas [} -] o 1 0 -] 0 AD= AT
| 0 Q o 1 ] -] 1 Al A5
Base anc Current word Count wnta I ] 0 -] 1 0 3 0 “wo-wr
4] 0 -] 1 0 1 1 wWa-W1s
1
i Cumrent Wora Count Read [} 0 t 0 1 ] 1 ] wo-w?
| 4] -] 1 1] 1 -] 1 1 We-vi15
'i k] Baze and Curtent AQGrass write 1] 1 0 [ 1 1 ] ] AD-AT
, I [} 1 [} [} 1 1 ) 1 AB-A1S
B Cument Adqress Raga -} 4] 0 1 ] [+) 0 AD-AT
i I o 1 1 o 1 AB-A15
' Base and Current word Count Wnte 0 1 4 ] 1 1 1 0 WO- w7
J‘ o 1 0 0 1 1 1 1 WE-W1S
' ¢ Currant Word Count Raad 1] ] Q 1 1 0 WO-W?
U | [ I o t 1 1 WE-W15
Figure 7. Word Count and Address Register Command Codes
PROGRAMMING

- The B237A will accept programming from the host proc.
essor any ume that MLDA 13 inactive; 1his 15 true even if
HRQ is active. The responstbility of the host s 1o assure
that programming and HLDA are mutually exclusive,
Nate that a prodiem can occur if a DMA request occurs,
N an unmasked channel while the 8237A 1s being pro-
grammeq. For mnstance, the CPU may be staring to
rearogram the twe byte AzJgress register of channe! 1
when channel 1 receives a DMA request If the 8237A is
enabled (it 2.0 the command register 13 0) and channel
115 unmaskeda, & DMA servica will occur atier only one
byie of the Address register has been reprogrammed,
Thrs can be avoided by cisabling the tontrolier (setting
D11 210 the command register) or masking the channel
belore programming any other registers. Once the pro-
gramming is compiate, the controller can be enablediun-
masked.

A'ter power-up 1t s suggestac that all internal iocations,
especially the Mooe registers, be toaged with some
valig value. This should be done even 1t some channets
are unuseqd.
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APPLICATION INFORMATION

Frgure B shows a convenient method for configuring a
DMA system with the B237A controlier and an 8080A/
8085AH mucroprocessor systom, The multimode OMA,
controller 1ssues a HRQ to the processor whenaves
there 15 at least one valid DMA reques? from a peripherat
gevice Yvhen the processor replies with a HLDA signal,
the B237A takes control of the address bus, the data bus
and the control bus. The address for the irst transfer

- Operation comes oul 10 two bytes — the least signifi
cant 8 bits on the eight adaress outputs angd the most
sigmificant 8 bits on the gata bus The contents of the
dala bus are then jatcheg into the B282 B8-but latch to
complate the full 158 bits of the address bus Tha 8282 (s
a high spaed, 8-bit, three-state latch in a 20-pin package
After the instial transfar takes place, the la1ch rs updated
only attér a carry of borrow 18 generated in the ieast sig-
rificant address byta Four DMA channels are provideg
when one 8237A 1s used.

ADDAESS BuUS AD-AIE )

{T. B Y

Too— —c{or
(>
m
e B BTT LATCM
AG-&15 AEN AD-AY Ad-AY 4] ADSTH ﬁ .
BUSEN
- | —
- -
HOLD kQ x B 5 5 [ § s
: ¥ 38 & £ s
ooy 1~ 3 "
| IS
Lok
RESET
MEWA O
um.—ap lcomou.
[[:1.] < ws
oW -
DR3-D8?
‘3_/’
{ STSTEM DATA gu3 J>

Figurs 8. 8237A System interface
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ABSOLUTE MAXIMUM RATINGS® *NOTICE Stresses above those histed unaer “Absolute
Maxrmum Ratings” may cause permanant damage o the
aevice. This 15 & stress rating oniy and functional opere-

Ambrent Temperature unoer Bras ..., .. Q*Co70°C t.on of the device al these Or any otner condHions adove
Storage Temperature . ... ... . ~-E5*Cio + 150°C those ingicated 1n the operational sections of 1is specifi-
voltage on any Pin with canon 1s not imphed Exposure 1o apsolute maximum

RPespecttoGround ... ...... ......... ~0S5to v rauNg condiions lor extended periods may allect oevice
PowerDissipation ..., ... i 1.5 wan retabiiity,

D.C. CHARACTERISTICS (T, = 0°C to 70°C, Vee = 5 0V = 5%, GND = OW)

Symbol | Parameter Min. | Typt® Max. Unnt Test Conditions
Vou  Cutpul High Voltage 24 | v low = 200 uA
I 13 F OV ] gy = -100 uA THRG Oniy}
Vo. | Output LOW vonage 40 v toL= 2 OmA (gata Bus EOP
igL = 3 2mA {othef outputs)
! lg, =2 9mA (ADSTBI (Note B
Ve inout HIGH Voltage 20 | !'v---05 v {Note 8)
Vie ¢ 1nout LOW Votage 05 | | 28 v
0 - taput Load Current | =16 i A OV = Ve, = Veg
o Outoutl Leaxage Current | =10 ! ud | D45V = Vour = Voo .
Ice i VecSupply Current 110 130 mA Ta = +25°C
130 150, mA Ta=0°C
Cn Jutout Capacitance | ¢ 8 OF
o8} i tnput Capacitance i 8 15 | of fc = 1.0 MHz, Inputs = OV
Cip UG Canacnance 16 e | oF
NOTES:

© Ty car valves are for T, £ 2570 norminal supply voltage NG NOMING Drocess ~g CATEMETErY

2 {ADUL IMIAG QArAINETErS 215UME ransiian imes 1o 20 na OF less Wavelorm mealurement poinis or Both INCUl 08 oulbut signars are 2 OV tor HIGH
410 2 8V tor LOW uniess Qingraise HOTES

[

Sutout 10acing 13 1 TTL gate prus Y50DF Copacitance uniets OMerwise noted
The net (OW ar MEMW Puise wrGT™ 101 Aarmal write wiit D¢ TCY-100 A 4rg tor e11€n0ed write wdl pe 2TCY-100 ng The ne: [OR or MEMR dulse
widiN lor QTR reB0 witi De 2TCY-50 ng and for Compressec ad wili e T v-50ns

-

w

TO0 15 snecthied tor two tilierent Qutout MIGH jeveis TDC1 i measureo a1 2 0V TOOZ s measured at 3 IV The vaiue 1or TDO2 assumaes an
evrarnd 3 3K0 pub-ud MEHD? CONNeRd rom HRQ to Vep N

OAEQ snou'c 08 neia active untd DAZK & relumed
DPEQ anc JACK 51gnats May De LChvd LG o Achive tow Timeng QAgrams astume the acie hign mooe

a

-4

Tre vaioms 0f Vo &N0 Vi, Nave DEEN CRANGED HOm the 1985 5082 HEINOn 1D 210w MOre design margn

w m

SUCCEISIVE TR0 ANDDt wrile DHELIONS By 1N exierng: DIICEIIOr 10 Drogarm Of B RMung INe COMPOlIE MUl DF P2 10 aliow 21 West B0D ng for the
BI57A atieasl 500N toring 8237 A-4 BnO D1 M3 400 AL 10T INE B21TA-3 23 18E0vE Y 11Me DElwden §CTve FEEO O wrl@ DuI3ES TNe SEME recovery ime i3
needeQ Delwden BN AChwe read OF whid Qume l0lowes Dy 4 DMA trpmaipr

C ECP 13 a0 OD#N COMELOr dulpul THis DEreEter a33umas e Dresence o 4 2 2K 2uut *0 Wep

fRA S5 a0 IrDUL 1AL SROLID Siwavs OF BE 8 IOQIC NG 1gvel AR INTEIASI DUl- U0 TFISTOr Wil #3TRDHISN & 1DQIC Righ when "Be pin g I HORING It
FECOMmendrd Pouwrver that pn S be 10 10 Ve

Ourpu® Leazi4g on Ine Dats Bus 1 i+, Gate pius 1000F capacilance

A.C. TESTING INPUT, QUTPUT WAVEFORM

|
T
!
|

AT TIATMG DTS ARL DR AT D ay FOR A LOGIC ' anD DA%, EDR
S L TR WEABRER N TS ARE WADE AT 20V FOR A LOGC 1
AT L8 FlR L (DG W hom D

CONTROLADOR DE DMA
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A.C. CHANACTERISTICS—OMA (MASTER) MODE (1, =0°C to 70°C,
Veem +53V25%, GND=20OV)

i ' B237A | s237Ae ] 3237A5 |
| Symool Parsmeter ™ "Min, Max.| Min, | Max.' Min. . Max. ' Unit
| TAEL | “1 N HIGH trom CLK LOW & 22 4y Time ; 00 | TR 200 | m
P TAET | 10 LOW trom CLK MIGR .5 Seay Time ! 200 | i 150 30 | om
! TA“_B_ "UR Active to Floal Delay o= = K HIGH i 180 | J 120 | 50 |T_ ns
PTAFC 1 'WAD or WAITE Fioat Irom v =1GH L1580 | -i 120 ) , 120 ny
¢ TAFDB ' iutactve 10 Fioat Delay fro= o @IGH E 250 - | 190 . 170 ny
| TAMR | 1n hrom AEAD HIGH Ho'2 = -1 T TCv=100 | TCY-100 i ICY-100 1 s
| TARS | <\ lrom ADSTE LOW Holz = —4 R T T ns
[ TAMW | OB trom WRAITE HIGH MG 2~ =3 TEY-50 | TCY-50 | . TCv-s0 | ns
i ; **ACK Valia from CLK LOW S 2, Time iNo1e7) ! 250 | 200 | S ns
i TAN T B HIGH trom CLK HIGH De 1. ~ =2 “ioke 10} . 250 | o190 | v 170 n
l __l T LOW trom CLK HIGH De 1. = =2 250 | }o190 | tore ns

TASM s1A Stanie from CLK HIG- T 250 | 190 | {170 ns
_TASS B 15 ADSTB LOW Setup ~ -+ 100 | T 100 I 100 ¢ P
; TEM * ok hugh Time (Transitio=1 € % ns) - 120 | 100 I 80 | ne
L TC  + inck LOW Time (Transitio=s < 2 na) voase | 110 T |
LTSN - INCyoieTime 320 | 250 | 200 ! ns
LTl * LK MIGH to AEAD or WF " 2w Delay (NOte 4} i 27 200 | L b
' TOCTR . 1ERD MIGH from CLK MIG- 3 Delay Trme : : . | ' |

o Hiote 4) 270 1210 195 ns
j TooTW "WIHTE MIGH tram CLK i3~ 54, Delay Time ) ; i i |
_hole 4) t . 200 ;180 [ e {+ D I

! o VRQ valid fram CLK HIG T 2y Time (hote 5) : |_1ea i 120 ) il 1 i
Tt o i 250 TR 120 | nt
(JES TP LOW from CLK LOW 341-2 Time 80 | 45 . 4 | ns

TEFW 1 (3 Puise wiath 00 | 725 I ns
| TP3AB  AUR Fioat 10 Active Datay 3= Tk HIGH : - 250 190 | 170 | ns
P TP iEAD orWAITE Active e - v AIGH ; T 200 i 150 | 150 | ns

TEAIB | 1 \AFloat to Acnve Dslay 2= < _K HIGH ' ¢t 300 . 225 | 00 | 0
_irs HLDA Vaia ta CLK HIG Se:_c Tima 100 | LI LI ™
v TID e nut Data trom MEMR WG maia Time o H o | [+] ns

oS it Data to MEMR MG etz Time 250 | 190 | L i n
¥ \uput Data trom MENIV, = 5= moid Trme T 0 | 0 'y
7Y unpyl Datavaid 1o MEW s =1aH 00 . ro125 | T TR i e
5__7_;:""__ "AEQ 10 CLK LOW (S! 5 3a:.5Time (Nore 7) 0 i | o | | o ! i ns
| 7% ' iK1o AEADY LOW hoiz - =¢ 2, 20 . R s
I 3=s "I ADY 1o CLK LOW Setuz 7me 100 . ' & | ! LK . M
| TS7- AUSTE MIGH trom CLK =5— Letay Time 200 | 1 150 | . 130 | ns
Ll{:__ . MOSTB LOW from CLK MiZ= Seiay Time , 'ol4p J | 110, 80 | ons

ey
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A.C. CHARACTERISTICS—PERIPHERAL {SLAVE) MODE (74 = 0"C10 70°C, Ve = 50V =5%,

GND = OV)
Symtol ’ Paramster I 82374 P EaTA< | B237A-% ! unit
i Min. | Mex | Min | Max, Win, . Max |
TAR . ADRVang or C5 LOW to AE AD LOW ] 50 | | S0 - . ns
TAW | ADRValio 1o WRITE MIGH Setup Time 200 | L 150 L 130 LT
TCW [ C5LOW to WRITE HIGH Setup Time 200 | boaso 130 | »ons
oW . Datavahd 1c WRITE HIGH Smup Time : 200 | 150 ;130 | ' s
TRA ! ADA or CS Hold trom READ HIGH ] =} | [:} b0 | . my
TRDE ' Data Access from READ LOW INote 12} | i 200 | | 200 | T e i ns
TROF ' DB Figat Delay trom READ HIGH [ 20 { 00 ' ] w0 | o ! 7 :n
TRSTD ! Power Supply MIGH 1o RESET LOW SetupTima | 500 500 | ! 500 | ' ns
i TRSTS RESET 1o First IGWR | 2TCY P2ty | 1 27CY | * ng
[ TASTW | RESET Puise Wiath 300 . 300 | 300 | ns
TAW | READ wiath 300 P 250 | . 200 ns
TWA * ADA from WRITE HIGH Hoki Time | 20 ER 20 P
™E - LS HIGH trom WRITE HIGH Hoid Time f 20 | 20 Y20 ns
TWD Data trom WAITE HIGH Hote Time i 30 | 30 ac . T ons
TWWS | Write width | 200 ! 200 ;160 L_ns j
WAVEFORMS
l SLAVE MODE WRITE TIMING
Tew |
a ) "l
— Twe
| NOTE B
ww Y 41
r— TWA
TAW — r—
i
| x
AD.&3 )‘ INPUT YALID : I
| 1
— ™D
H Tow I i_'
Dao-DAT APUT VaLID
) X
Figure 8. Slave Mode Write J
I
'i SLAVE MODE READ TIMING .
j y X
l a-a3 E ADDAESS MUST BE VALID B
— van — — !--—- Tha
I' e Tw y ! b
BN
. . A
:f : moe TpF ‘i
i -
" okc-omr 2 DATA OUT vaLl D—
! Figufe 10. Siave Mode Aead  h—

.

CONTROLADOR DE DA
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WAVEFORMS (Continued)

DMA TRANSFER TIMING

e | | T e Em AT
S/ PR W

N ' ! ; ! X x
T — ' ! i [N !
e g D : © OO AN
Lo : by -
- /o Ly
o e— — — e ' i i
o S\ iF - f
— rama §oa ' | ey
m—_— ! i__ i i I i
e _.:L_a_'“ vy — } ‘I — r—we
AdAT .“{_ A8BAINS vaLE X_ aheegs v i _-I}—_-————
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WAVEFORMS (Continued)

' MEMORY-TO-MEMORY TRANSFER TIMING
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WAVEFORMS (Continued)

COMPRESSED TRANSFER TiMING
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

® MCS-85% Compatible 8257-5 s Single + 5V Supply
s 4-Channel DMA Controller m Aute Load Mode
m Priority DMA Request Logic a Available in EXPRESS

- Standard Temparature Range

l' Available in 40-Lead Cerdip and
Plastic Package.
{See Packaging Soec. Orger #2371349)

w Charnnal inhibit Logic

a Terminal Count and Moduio 128
Outputs

= Singie TTL Clock

The Intel” B257 15 a 4-channel direct Memory access ([DMA) conteotier, 1t 18 specitically designed 10 simplity the
transfer of cata at righ speeas lor the Intel® Microcomputer systems 1S primary tunchion 18 |0 generate. upon 4
penphera: request, a sequential Memory agoress which wiit allow the peripheral to reac or write data directly to orf
from memory Acquisition of the Svsiem bus in accomptished via the CPU s hold function The B257 nas prionity logie.,
that resolves the penipherais requests ang 1ssues a Compos.te hold reguest 10 the CPU [t maintains the DMA cycly!
count for each thanned and oulpuls a comtrol sigral 1o notity the peripheral 1hat the programimeg number of DMA,
cyctes 15 compiete. Olher output control signats simphfy sectored data transters. The 8257 represents a sigrificant
tavings «n component count for DMA-Dased rucrocomputer Systems ang preatly simphhes the transier of dats n
nign speed between penpherals and memornes.
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8257/8257+5
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FUNCTIONAL DESCRIPTION

Genaral

—we B257 15 & Drogrammable Direct Memory Acess [DMA)
aevize which wnen coupled with a single B-bit latch
~oui3es 3 COmpiete tour-channel DMA controller for usen
el mucrOCAMDuUter Sysiems After bewng rimatized by
s=mware tned257 can transfer a biock of gata. containing up
— a2 AG4 DVIZS DElWeEEn Memory and 3 peripneral device
;1;::,- winout luntner intervention requirec of the CPUL
_por recevi~5 @ DMA wanster reques! from an enatied
senznerai tne §257

v Arpgeres control of the system bus

2 Acxm~ow'sdges that requeshing-peripheral which §
conneclec 10 the nignest prionty cnannel

toyts the least signihcant erght bits of the memory
az2ress onld s$ystem adaress hnes Agds, outpuls the
mos: siguiicant eight bits of tne memory aadressto the

* B-pit 13i¢h via the gata bus (the outpuls of the iatch
shouls gnve agoress ines ArAas), and

4 Generales the appropriate memory and 1/Q read/

write controt signais thal cause the perpheral to

receive Or deposit 3 data byte direclly from Or to 1ha

23aressec (ocatron in Memory

[P

The 8257 wull retain control of the system bus and repeat
t=s -ansier seauence aslong asapenpheral maintans i
OMaA regues’ Thus the B257 can transter 3 block 0! gata
to 'ro= a migr speed penpheral (e g . asector ot dataona
noppy skl n a4 singie “burst’ When the specilied
numoer of cata bytes have Deen transterred, the 8257
a2'vates 1ty Terminat Count {TC) cutput, mnforming the
CPU tnat the operation 18 compiete

Tne 8257 ofters three different modes o! operation
1" DMA read which causes dala to be transterred from
~emyry 2 a peripheral, (2) DMA wrie, which Causes
33 1o be trarsterred trom a peripnerat 10 memaory:
72 (31 DMA venty, which ¢oes nol dctuatly rvolve the
Transter ot 0ata When an B257 channelisinthe DMA venty
mace 1t wili respond the same as described tor transter
operanons  excent that no memory or 1/O read/wrie
Eeniroi sigrais will be generated, thus preventing the
ranster o' Jata The 8257 however willgain controt ol the
$vSTe™ bus ang will acknowledge the peripheral s DMA
reQues: 1or each DMA cycle The penpheral can usethess
d25n0wiedge signals 10 enabie 8N internal access ot exch
F¥ie 0! 3 0ata block 1n order (0 execule some veritication
S'acequre sucn as the accumulation of @ CRC (Cyche
Reoungancy Codqe) checkworgd For example 8 block of
OMA verity cycies might follow a block of DMA read cycles
-Fnernor,- 1o oeripheral) 10 allow the penphneral o venty it
Newly dcguired gata

Block Disgram Description
1 DMA Channeis

The 8257 provices four separate DMA channeis tlabeled
CH-0 ts CH-3} Each channel inciudes twe sixteen-Dit
registers’ (1) a2 DMA address register, and (2) 2 termi-
nsl count regisier Both registers must be nitiahized
before & channei 1s enabled The DMA address regisier s
loaced with the agoress of the hirst memory iccation to be
accessed. The value loaded (nto the 1ow-orger 14-tits of
ihe termtnal count regrster specihes the numper of DMA
Cycles minus one betore the Terminal Count (TC) output
15 acuvaled Far insiance, a termmat count of 0 would
Cause the TC output 10 be active 1n the first DMA cycie for
that channel In general it N = the numper of geswed DMA
cycles, load the vaiue N-1.1nt0 the Iow-order 14-bits o' the
termanal Count tegsster The most sigrhicant wo bits of the
termingl count register specity the type of DMA operauon
for that cnannel. '
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8259A/8259A-2/8259A-8

PROGRAMMABLE INTERRUPT CONTROLLER

s IAPX BB, |APX 88 Compatible s {ndividual Request Mask Capability

e« MCS-80%, MCS-85* Compatible a Single + 5V Supply (No Clocks)
s Eight-Level Priority Controlier w 28-Pin Duai-In-Line Package
& Expandable to 64 Levels m Available in EXPRESS

» Programmable Interrupt Modes

- Standard Temperature Range
- Extended Temperature Range

Trme Inte!* 8259A Programmabie interzupt Controlier handies up to eight vé:tored prionty interrupts for the CPU, It s
caszagabre tor up 1O 64 vectored prority tnterrupls withoul agditional circuitry 118 packagad in a 28-pin DIP, uses
NMOS technology and requires & singie + 5V supply. Circuitry (s static, requinng no clock mput.

The 82594 s aesigned 10 minimize the software and real time overnead 1n handhing muli-tevel prionty Interrupts. It has
seseral moges. permithing opnimization for a variety of system requirernents.

The 82594 is tully upward compatible with the Intei® 8259, Software onginatly wnitten tor 1the B259 will operate the
10594 in ali B259 equivalent moges (MCS.BO/BS, Non-Bultered, Ecqe Trigpered)
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Lacreciente evolucion de las microcomputadoras hace
que la necesidad de monitores de video de buena cali-
dad haya experimentado también un crecimiento signi-
ficativo. Teniendo esto en cuenta, presentamos en este
articulo un proyecto de Philips especifico para este
area, con todos los consejos de montaje y ajustes.

El prototipo del monitor de
- video de alta resolucién.
probado por nosotros, funcioné
enperfectas condiciones. Alerta-
mos, S embargo. que este mon-
taje solo estd indicado para los
técnicos expenmentados en el
tema del video.

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

Los circuitos de alta tension
poOseen uncomportarniento tipico
defuncionamuento, y exigen con-
ceptos pricticos para la solucion
de sus problemnas.

Si bien por un lado considera-
Imos que es un proyecto muy
atractivo y satisfactorio para los
Que se dedican a este tema, cree-
mos cportuno hacer esta aclara-
Cidén para evuar trastornos a los
lectores que no tengan la nece-
Saria expeniencia en ¢l &rea.
Recomendamos a todos, porotra

parte. la lectura del articulo, que

€s muy didactico.

Elmonitorde 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 circulto, a

definir répidamente suscaracte-
risticas de funcionamiento.

Toda informacién a ser inter-
cambiada enlre e! usuario y la
micro debe estar dispuestaen la
forma “inteligible™ porei hombre,
ya sea en [orma de caracteres,
simbolos o iguras (grafices). Para
satisfacer esta condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-
dos periféricos que trasladan es-
ta informacion al hombre. en
formas que €l reconozca. Las im-
presoras y las terminales de video
constituyen ejemnplos tipicos. En
el caso de las impresoras. la in-
formacién digital, creada espe-
cialmente para esta finalidad, se
aplica a una cabeza de agujas que
disparan scbre una cinta con
tinta imprimiendoen el papeilas
letras, simbolos y dibujos.

En los terminales de video, se

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

desarrolla un proceso bastante
semejante, peroconlaveniajade
que no existen piezas mecanicas
moviles (sujetas a desgaste} nd
cintas continta, ru papel. Todoel
proceso de impresién es elec-
tronico: el papel es sustituido
por la pantalla de un cinescopto,
y el elemento "tinta”. por la luz
emitida resuitante de la colisién
entre el haz electrénico vla capa
de fosforo gue reviste interna-
mente la cara plana de la panta-
lla (figura 1).

Los caracteres o graficos crea-
dos digualmente por la mucro-
computadora sontransformados
en unia forma de senal {sefal de
video). que va a "modular” el haz
electronico en constante barrido
nor la pantalla del cinescopio, in-
formando cuales son los puntos
que deben ser iluminados (en-
cendtdos) o no.

jPero muchos de ustedes es-
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taran preguntando si €ste no es
exacianente el proceso ejecutado
por la television! Si, claro que si.
con algunas duderencias que tie-
nen como fin una mejor eficien-
cia. Veamos cudles son estas pe-
guenas dderencias.

Las senales de video provistas
por la computadora poseen ca-
raclensucas esencialmente digl-
taies. o sca son solamente dos ni-
veles para determunar el brillo de
la pantalia:

- CEROQO (apagado = ausencia
de bnllol

- UNO
maxuno)

Enoposicidénalassenales ana-
logicas que admuten infinitas to-
nalidades de gris. entre el brilio
maxuno y el negro (figura 2).

Una segunda diferencia im-
portante reside en lo que defini-
mos como ‘resolucion’. Vea que,
a pesar de que una imagen de
television nos parece continua.
esta en realidad constituida por
una secuencia de puntos, unos
al lado de otros, en la formacién
de una linea de video la imagen
es formada por la.sucesion de li-
neas de video. Cuarnto mayor sea
el nimero de puntos que {orman
una linea de video, tanto mayor
serd la “resolucion” de esta ima-
gen. o sea, la misma se vuelve
mas nitida.

En televisién. la resolucién, o

(encendido = brillo

.
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{A) - Sefal de video aigital
(B} - Sefial de video anaizgico

numero de puntos de una linea
de video. sufre imitaciones porel
propio sistema de transmision
de esas imagenes (transmusion
por radie frecuencia o RF), que
hrmuta la maxuna [recuencia de
video que se puede transmitir,
dentro del sistema defirudo para
un canal de television (figura 3).
iEn las microcomputadoras,
esta limitacién deja de existir,
con lo que se pueden lograr de-
finiciones bastanie mayores! Una
pniniera ventaja derivada de este
hecho. es que podemos colocar
en una linea de video un numero
mayor de caracteres (tipico= BO
caracteres o mas).
Unamucrocomputadora puede
incluir una etapamoduladora de
RF en su salida de video para
permilir que esta senal alimente
la entrada de aniena de un re-
ceptor de TV convencional, y asi
operarconio unterrmunal de video,
naturalmente que con restric-
ciones.. En primer lugar. deri-
vado solamente del proceso de
esta modulacion. agregamos a la
serial de video una buena dosis
innecesaria de ruido.. Otro.factor
perjudicial en estos casos son los.
problemas derivados del proceso:
de sinionia de la senal. que pue-
den muchas veces perturbar y
desestabilizar la iinagen [interfe-
rencias por choques de senales),
Y por ultimo, la hmitada resolu-
cion del receptor de TV, mas el
tratamiento analégico {etapa de
salida de video} de una sefial di-
gital {de la microcomputadora),
contribuyen a volver la imagen
“nebulosa”. con poca definicion

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

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

Requisitos de un monitor
de alta resolucion

;Siintentamos reproducir una
senal de audio de alta fidehidad
{HI-F1) en un equipo de audio de
bajos recursos, es evidente que
no obtendremos una reproduc-
cion de alta fidehdad! Un sistema
de audio de alta fidehidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en {recuencia) y “también” por
cajas acustitas de buen desem-
peno.

Algo andlogo exige el video. La
senal de video de alta resolucién
proporcionada por la microcom-
putadora. solamente sera repro-
ducida a la perfeccién en unequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
{respuesta en frecuencia y “tam-.
bién~ cinescopio con capacidad
parareproduccionesde altareso-
lucién}.

Resaltamos por lo tanto que
todos los integrantes de un sis-
tema de alta resciucién deben
tener calificaciones compatibles
de calidad.
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El cinescopio

inelemento de mucha impor-
tanciaencl sistemade reproduc-
¢ion de video es sin duda alguna
el “cinescopio” o tubo de ravos
catodicos. vaque tiene larespon-
sabiidad [inal de dar una buena
imagen. Esta responsabuidad es
todavia mayor cuando exugimos
una resolucion par encima del
término medio aceptado en tel-
evision. Vaimos a analizar enton-
ces cuales son ios pre-requisitos
para obtener una buena resolu-
cionenla pantalla del cinescopio.

Como va menclonamos, una i-
magense forma medianieel agru-
pamiento deé 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 imagden,
mavor sera la resolucion de esta
imagen.

En el trazado de una linea de
video. los diversos elementos de
imagen son yustapuestos unoc a
continuacion del otro. Por de-
duccion légica. es facil percibir
que para una misma dirnensién
del cinescoro {ancho de la panta-
lla}. cuanto mas elementos de
unagen quisiéramaos colocar, tan-

to menores deberan ser los mis- -

maos.,

El tamano de un elemento de
imagen es definido por el contor-
no de la emusion de luz que se

forma en la posicién de la coli-
sién del haz electrénico con la
pantalla. Este contomo puede
ser considerado aproximada-
mente como un pequerio circulo.
El tamarno de este circulo va a
estar en propercién directa con
el grosor del haz al chocar con la
pantalla. Cuanto mayor fuera el
grosor, mayor sera el circulo,
mayor sera el elemento de tmagen
¥ por lo tanto se podra distinguir
un menoer numero de elementos
de tmagen en una linea de video.
En esta condicién. sl Intentamos
colocar un numero mayor de
puntos, los mismos inevitable-

mentesesuperpondranunoscon
otros. jproduciendo nomas pun-
tos delinidos. sino borrones! Ahi
esta la causa de la baja resolu-
cion (figura 5).

El control del grosor del haz
electrorucoal incidir sobre la pan-
talla del cinescopio estd bajo la
supervisién de la llamada “lente
electronica” enel canéndel cines-
coplo. Esta lente es responsable
por el enfoque del haz sobre la
superficie de la pantalla. muy se-
mejante al enfogue de un haz de
luz sobre una pared.

Cuantomayorsea erte enfoque
mas concentraco sesa el haz de
electrones al chocar con la pan-
talla. v por lotanto menor sera el
“punto’” impreso.

Las lentes electrénicas en el
interior del canén del cinescoplo
estan formadas por campos elec-
trostaticos en una configuracion
tal que obligan a los electrones a
converger al intenor del haz. La
correctafocalizacién del haz'sobre

' la pantalla es obtenida por el

ajuste de ia tension de alimen-
tacién de la rejilla de enfoque
de! cinescopio.

Los cinescopiocs de alta resolu-
cién poseen la configuracién de
esta lente electrénica de unmeodo
especialmente disefniado., v exi-
gen tensiones de polanzacién (de
foco) bastante m.ayores (fig. 6).

Enfoque unitorme

Muy bien, obtenido un buen
enfoque del haz electronico sobre

= \
T

“:J ANQ0O (o)

CATODO {-} \PanT A

Ewi30n roco

- -

la pantalla, ;jnuestro monitor de
video de alta resolucion ya esta
delineado...? ;Desgracladamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

En virtud de la escasa curva-
tura de la pantalla. y de la pe-
quenia distancia entre el centro
de deflexion (posicion del yugo) y
la pantalla. el haz recomre una
distancia diferente en funcion de
su posicion sobre la pantalla. En
otras palabras. para alcanzar los
bordes (cantos), el mismo debe
recorrer una distancia mayor que
la que recorre para alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescopios modernos. de
gran angulo de abertura (110
grados) (figura 71. -

Los que trabaianconfotografia
saben que el corTecto enfoque de
un objeto a 2 metros es diferente
dei correcto enfoque de otro obje-
toa 5 metros. El mismo problema
se puede trasladar al cinescopio:
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para alimentar los demas ele-
mentos del cinescopio y la etapa
de salida vertical (=25V).

Montaje

Elcrrcuito del monitor de video
€sta compuesto por dos médu-
los: 1a placa principalyla plaquela

de cinescoplo. La fuente de all-
mentactén, con excepcion del
transformador de fuerza, se
sitiia en la propia placa base. Los
diseriosdeestasdos placasapare-
cen en la figura 10.

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

o1 g

mayores cuidados. y para el mis-
mo elaboramoes una secuencia
gue facilitara esa tarea.

Inicie el montaje por los com-
ponentes menores(maslivianos),
redoblando su atencién cuando
sean del tipo “polarizado” como
por ejemplo capacitores elec-
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troliticos. dicdos v iransistores.
Observe la indicacién de su pola-
ridad en la placa y asegurese que
esta correcta antes de soldarlo.

&)

Recuerde también colocar todos
los jumpers necesartos.

Estos jumpersdeben ser trozos
de alambre 22 AWG (diametroen
mm 0.6438) rigido o {lexible,

Si usted fuera a operar con
equipos de 525/2 lineas la fre-
cuencia horizontzal debera ser de
15.75 kHz.

Seleccione el jumper apropla-
do (dicdo DS altmentando el pin
4 del Fly-Back). La otra postcion
{diodo D5 alimentando el pin 5
del Fly-Back) permite la opera-
cidén con {recuencia horizontalde
20kHz.

Para facilitarlap-—ebadeesta
placa principal, es conveniente

subdividirla en dos etapas basi-
cas: la de baja tensiény la de alta
tension (etapa de salida horizon-
tal).

Montaje de la
primera etapa

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

- el transformador de salida
hortzontal (T3} {fly-back]

- eltransistorde salida hori-
zontal (Q4)

- el CI-2 (salida vertical)

- la bobina co lincaridad

79



- el transitor dnve (Q3)

Por ser estos componentes
mayores y mas pesados. v dado
que no contribuyen a la prueba
de [uncionamento de esta pri-
mera etapa. el manejodela placa
sin eilos se vuelve mas facl, y al
mismo tiempo evita culquier tipo
de accidente (el ntclec del fiv-
back y de la bobina de linearidad
no deben sufnrimpactos mecani-
c0s. a nesgo de partirse).

Eldisipador de alumunio [figu-
ra 11). soporte térrmco de Q4
{salida honzontal). CI-2 (salida
vertical), y CI-3 (regulador de la
fuente). también pueden dejarse
de lado en esta primera etapa, a
menos que usted opte porusarla
propia fuente de alimentacién del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa. con ajuste progre-
stvo de tensidon (6 a 12V]. Los
transformadores T1 {drive) y T2
{foco dinamico) no entrarian en
funcionamiento en esta primera
etapa, pero pueden montarse en
la placa. Atencién a la numera-
c19n de los pins de estos transfor-
madores; evite colocarlos inver-
tidos {primaric y secundario).

Primera prueba
de funcionamiento

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

En esta pnimera prueba verifi-
caremos Jla correcta operacion
del oscilador horizontal (C1-1), y
para ello. no hay necesidad de
colocar ni la plagqueta del cines-

coplo ru el yugo de deflexién. ru el
TRC.

Coloque la placa montada y
revisada en el banco de trabajoy
aluméntela con una fuente auxil-
iar de 12V. Es conveniente apli-
carlatension de alimentaciénen
modo c¢reciente, morutonzando
con un osciloscopio la salida de
serial por el pin 11. La figura 12
muestra la forma de onda que
debera estar presente alli, Cuai-
quier lrregulandad, vuelva a ins-
peccionar la placa. desconectan-
dolaluente de alimentacién, De-
be ser considerado normal un
pequerio calentamiento de este
circuito integrado (CI-1).

La resistencia R9, de 820 Q. ali-
menta el pin 16 proporcionando
la cortiente minima para la par-
tida del oscilador (start). La resis-
tencia R{2 alimenta el pin [2 con
puisos 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 arTanque,

~unavezquelaetapade salidaes-

ta inoperante. No es comun que
aparezcan problermnas en esta
prueba inictal. No es necesario
inyectar ninguna senal de en-
trada.

Estando todo ¢n orden. veri-
fique también el ajuste de la fre-
cuencia horizontal R14, girandolo
para un lado y el otro. observan-
do en el osciloscopio la variacion
delafrecuencia delasenal de sa-
lida. manténgalo en la posicién
en que obtenga la frecuencia
horizontal correcta de 15.75kHz
(periodo de 683us}. Mds tarde se

0T e

niadps

debera retocar este ajuste.

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

Montaje de la
segunda etapa

Coloque ahora el resto del ma-
tenal para completar ¢l montaje
de !a placa principal.

Al disipador de aluminio en
foni..ade"U" seacoplaraneltran-
sistor de sallda honizontal (con
mica de aislamiento), el regulador
de la fuente de 12V y el CI de
salida vertical Solamente eltran-
sistor de salida horizontal exige
aislar de su colector con la tierr:
de! disipador.

Realice ahora el montaje de la
placa del cinescoplo. La disposi-
cion de las terminates de los tran-
sistores estd esbozada en la figu-
ra 13. Atencidn al soldar el soque
del cinescopio en la plagueta.
En él existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines-
coplo. Verifique su posiclonipars
que coincida con las conexiones
a los elementos del tubo. Una
buena referencia son los pins dt
filamento (3/4). Para localizarlos
en el tubo, puede usar un ohmi
metro y verificar la baja resis
tencia entre ellos.
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Lo~ coneviones entre la pla-
¢a del ctnescopio y la placa
base deberan ser de una exten-
swonsuficiente para que concuer-
den con la disposicion mecanica
[inal Estas conexiones son: la
replla de foco (pin 7). fa rejilla aw-
aihiar G2 (pen 65, la rejilla de con-
trol G1 ode brdlo {pin 5). el cato-
do [pin 2). la tietra (pin 41, [ila-
mentov+12V{pin 3]y finalmente
la alimentacién para el transis-
tor de salida de video +57Venla
placa. La tierra de ta placa
del cinescopio debera también
serconectada ala tiertadelcines-
copio (aquadac). como muestra
la figura 14.

Las conexiones del yugo tam-
hién deberan hacerse: bobinas
deflectoras horizontales (dos a-
lambres) v 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-
Ine se explicd anteriormente.

Par fin, la conexion del trans-
formador de alimentacién: la en-
trada alternada del secundario
de 18V del transformador va a
alimentar la placa principal. don-
de serda rectificada y filtrada,
yendo a ahimentar 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 0F TIEARA
DL CINESCOMQ

ALAMBRE DT TIEARA
CE. SINEITDIPQ

puede esperar. la probabilidad
de que ocurran problemas tam-
bién son mavores. y debemos
estar preparados para resolver-

—-los. En este sentido elaboramos

unatablacon las principales for-
mas de onda en el clrculto, para
que sirvan de referecia en su tra-
bajo (figura 186).

Consiga un osciloscopio ¥y
una fuente de alimentacidn
ajustlable para dar principio a los
trabajos [inales.

Siempre recomendamos gque
preferentemente se use una fuen-
tede alimentaciénexterna{l2vx
1A) hasta que cologue el ¢lrcuito
en pleno funcionamiento.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexion influird sobre
estas etapas. Revise con cuidado
las conexiones de las bobinas ho-
rizontales (Ha y Hb) vy verticales
{Va y Vb) al circuito. En caso de
duda., con un ohmetro puede
facilmente localizar las bobinas
de deflexion vertical pues las mis-
mas presentardn una resistencia
bastante superior idel orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
El bobinado de la deflexién verti-
cal se hace sobre el nucleo de
ferrita del yugo, pues esie bobi-
nado exige una tnductancia alta.
para hacer carga a los 50Hz 6
60Hz de la dellexién vertical. Ja-
mas conecte el circullo sin que la

conexién del yugo esté hecha.

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

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

d) Mucho cuidado al manipu-
lar el c:mescopio. Su parte mas
delicad= v fragil es el “cuello™.
Jarnas -rrgue el cinescopto sola-
mente ~or este “cuello”. Sostén-
galo siernpre por la cara exterior
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de 1a pantalla.

e)Elanodo delcinescopio (cara
mnierna que reviste el tubo) forma
un capacuor con la faz externa
de grafito. Asegurese de que este
capacitoreste descargadoduran-
le la manipulacién del cinesco-
pio. Puede producirse su descar-
ga por un corte resistivo (10k)
entre el dnodo v el grafito ¢ tierra
det rubo Evite cortes desagra-
dables v acc:dentes inesperados.

f) Eil comportamento del ci-
NesCopio es muy semejante al de
una de las "viejas” valvulas,

El brulo de 1a pantalla es el re-
sultado del pasaje del haz de
electrones entre el citodo (emi-

sor) v el anodo (receptor). Porlo~

tanto. son condiciones esencia-
les para tener e! brillo de la pan-
talla. filamento caliente, tension
de aceleracidon en el anodo (MAT),
polanzacion adecuada en los
demas elementos como el catedo,
rejilla de controi. rejilla auxiliar
y replla de foco.

g) Compe las {uentes auxiliares
son generadas por los secunda-
nos del "{lv-back” cualquier con-
sumo de estas [uentes que esté
por encima de lo normal (por e-
Jjemplo. cortocircuitos) se refleja-
racomodilicultad de desempenio
del transistor de salida horizon-
tal. pues es él quien provee toda
la energia de este sistema. La
elapa vertical es alimentada por
latensionde +25V generadaenel
pin 5 deltly-back. Sipor ejemplo
el CI-2 estuviera con un consu-
mo exagerado o encorto. eldrena-
Jje de comente de esta fuente
auxiliar bloqueara la salida hori-
zonial,

h) Si ocurriera algun tipo de
problema en la'etapa horizontal,
es normal que las tensiones
auxiliares no se presenten ensus
valores correctos. Porlo tanto, en
estos casos, procure solugcionar

- el problema principal. ¥ no tome

como referencia estas tensiones

auxiliares, que volveran a lo nor- -

malencuantose resuelva ladno-
malia.

Ajustes del monitor

Son necesarios los siguientes
afustes. despues que el aparato
esté [uncionando nermalmente:

+ Frecuencia horizontal: de-
termina la frecuencta Libre del
oscdador honzonta!l que debe ser
igual o muycercana aia frecuen-
ciade so.

Sin ninguna senal aphcada a la
entrada de video. ajuste por R14
la frecuencia de 15.75kHz en la
senal de salida del pin 11 de Ci-
1. Conecte una senal de video y
verifique la correcta sincrona
de la imagen en la panualia.
Si fuera necesario. se pueden

hacer pequenos retoques con la ..

imagen en I3 pantalla.

+ Frecuencia vertical: pro-
cedimiento idéntico con relacion
al osciloscopio vertical. Con.una
fmagen en la pantalla. ajuste
mediante R8 hasta conseguir su

A T e
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Este circuito proporciona una

CIRCUITOS & INFORMACIONES .

e et e aatet OO
QR LA L L A KRN

CONVERSOR
LUZ/FRECUENCIA

sefal de salida cuya frecuencia .

cepende de la intensidad de la luz
queincide enunelemento sensible,
en este caso un LDR.

Ls forma de ia onda obtenida
puede serendientede sierra, como
puisus bien agudos, segun el elec-
trodo del transistorde donde pana.
En el emisor del transistor unijun-
tura tenemos una forma de onda
diente ce sierra y 8n fa base de B1
tenamos pulsos agudos de buena
intensidad.

El circuito es un oscilador de
relajacicn donde ia constante de

)

—
—nmad € Y

—=_‘+aq al}v

- 5 ALIDA

tiempa RC es variable, ya que R
representa la resistencia del LCR,
que es funcion de 1a luz incidente.

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

La banda de frecuancias para o
circuito estd entre 100Hz y 5kHz
pero puede modiflicarse cambi-
ando C1. Valores mayores disimi-
nuyen las frecuancias de la handa.

El transistor unijuniura acon-
sejado es el 2ZN2646 aunque
pueden probarse equivalentes.

‘Una aplicacion posible de este
circuito esta en ef desarrallo de un
fotémetro digital.
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fyacion vertical.
» Altura vertical: ajusta la ga-
rancia del camino vertical de
la senal de deflexion, y por con-
siguiente, la altura de la imagen
en la pantalla. Su ajuste puede
realizarse con una imagen que
llerze todo el contornoe de la pan-
rtalla (por ejemplo un patrén
blancel. Actue sobre el tnmpot
hasta consegulr la altura desea-
da. En moruteores de coemputa-
dora. se recornienda una altura
de 3/4 de la pantalia, o la prefe-
rencia del usuario.
» Control de brillo: el trimpot
R24 zjusta la tensién de polari-

zacion de la rejilla de control del
cinescopio. v por lo tanto deler-
nuna el punto de corie para el
pasaje del haz de electrones. El
ajuste del brillo debe permilir
que solamente sean visibles las
lelras o puntos graficos de la
computadora, y no un fondo
claro.

eAjuste de foco: como
el propio nombre lo dice. obten-
dra un punio épumo de focali-
zac1on del haz sobre la pantalla.
Use una imagen con bastanies
detalles graflicos para una mejor
apreciacion de este ajuste.

» Ajuste de apagado: e! trim-

pot R39 ajus= el limite de apa-
gado honwor=_=z] v veriical. o sea,
paragueel r‘:.:'no delhaznosea
visibie en la z:=talla. Este ajuste
se hace obse—ando hasta que la
imagen per—znezca agradable,
sin sombras : Zubes, ysmlineas
de retraso v=—acal. La senal de
video debe »=r conectada a la
entirada.

* Gananczt de video: en fun-
cion del nves Je sefnal de video a
seraplicade = amplificador de Ia
pluca del ¢:7T2scopio. podra ser
necesario s ituir la resistencia
R45 que der=-una la ganancia
de la etapa.

LISTA DE MATERIALES

Resistores R33-47k

RO1- 820R R34 - 560R.

RO2-82R. R35-4R7

RO3 - 4k7 R36-47k

RO4 - 1k R37 - 2k2

ROS - 100k R38 - 680R

RO6 - 220k R39 - 2k2

RO7 - 8k2 - R40- 22k

R08 - 470k (TP) R41-27k

RO9 - 820R A42- 1k

R10- 6k8 R43 - 1k2

R11-2k7 R44 - 22R*

R12 - 5k6 R45-47R

R13- 33k TP = mini trimpot

R14 - 10k (TP) - a;usta ia ganancla de

R15 - 6k8 wdeo

R16 - 820R

RI17 - 220R Capac!rores

R18- 5R6 CO1 4y 7/16V (EL)

R19-470R C02- 10u /16V (EL)

R20 - 2M2 (TP) C03 - 22./16V (EL}

R21- 22k C04 - 150n/63V (CR)

R22 - 100k v COS5- W83V (EL)

R23- 47k “ . CD6-150p/50V (CR)

R24- 220K (TP) - COo7 - 10./16V (EL)

R25- 270k - a CD8 - 680n/S0V (CR)

R25 - 56R €09 - 100/16V (EL)

R27 - 6k8 C10 - 1n8/50V (CR)

R28 - 680R C11-220u/16V (EL)

R23 . . 25 C12 - 180p/63V (CR)

R3p - _'_‘..-k(TP) C13-47n/250V (PL)

R31- 333R C14 - 2n2/100V (ST)
R32. 22 C15- 100./16V(EL)

'C16 - 100n/250V (PL)

D1, D2 - BAV21

D12 - - Auente rectifica-

C17 - 10r/400V (PL) dor
C18 - 8n2/250V (PL) .
C19- 1n/50V (CR) - Trars.‘s-rores
C20 - 820p/50V (CR) Q1 - 30548
C21 - 4.7/16V (EL) Q2, Q5 - BC549
C22-4u7/16Y (EL) Q3 - 30637
C23 - 220u/40V (EL) Q4 - BU407
€24 - 10rv600V (PL) Q5 - BF422
£25-22./100V (EL) Varics: cinescopio 127
C26 -100u/100V (EL) {31 &) Philips M31

. C27 - 100w/ 100V(EL) 336 GH/B, unidad

. €28 - 100n/250V{PL) defiectora (yoke) -
29 - 390p/50V (CR) Phitia>s 3106 108 6777,
C30 - 33n/250VOP (PL) transiormador salida
C31 - 1000u/16V (EL) . horizontal (fly-back) =
C32 - 6uB/16V (EL) Phitins 3106 108 3167,
C33-1001/25V (EL) - bobéna de linealidsd
C34 - 22000./25V (EL) Phikps 3106 108 2560,
C35.- 330n/250V (PL) transformador drive
C36 - 22n/250V (PL) (T1) 1171, transforma-
C37 - 2200u/25V (EL) dor para foco
CR = cerdmico dindmico (T2) 31681,
PL = poliéster zdcailo parg
EL = electrolitico cinescopia 7 pins,
ST = styrofiex zocalo para Cl 18 pins,
: transformador do

Diodos: fuerza con secundario

de 18V, cordonde -

D3, D5aD9-BYVSSC  fuerza, placa de cir-
D4 - BY205 6 BY448 cuito impreso base,
D10 - BAX12 plaqueta de

D11 - zaner 6V2

cinescopio, etc .




2R DR Eifaf[e) & RITRIRUFRI R 12
nf:m.J'Jwumwm@mmmrarmmrau'enmmmmmuawmuanﬁmznmmmmﬁmm@mzzram

—~

Unidades de Disco Flexible

Emm S SEEEEEE 5 5
]
0 g
Ajustes Principales
]
i i
: :
S Indice E
I A
E : EJE
i | X E
i —— Pista 19
f — Pista 16 i
i i
g CahezJ — Fisia 0 E
Lecto:af
i i
i
0] U
E IS1S]15]SISISER I ASESIS]S]1S1S] SEEEE 51515151515 |51 BEE
e 1 : o = ==y
6 _
1] ]
[ )
& 0
0] )
5
I}
) I}
o b
i il
] I
S ISISISIS IS EEEEE H5 S Se )



Ejugarﬂ:mﬂ” e T e T T e T
ol

UNIDADES DE DISCO

5 1S5S |51 151 =

b

IBM Fersonal Cozputer
Drive Diagnostic Frogran

version 1.80
Capyright Dysan Corp. 1983

fi, Mutomatic Drive Tests
B. Manual Drive Tests

L. [skette Utilities
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Press P tey - Print Screen

Fress #ny Other Key to Restart Test
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SINTOMA

ACCION CORRECTIVA

Después de encender la impresora ia
cabeza de impresion se mueve erroneamete

Cuando se enciende la impresora la cabeza
de impresién se mueve a la derecha y se
detiene.

Al encender la impresora la capeza de
impresidn se mueve a |a izquierda pero no
se detiene al llegar ltegar al margen izquier-
do {por ejempic el carro choca contra el ex-
tremo izqurerdo).

Cuando la impresora se coloca en linea, la
cabeza de impresidn se mtiave pero no
imprime.

Las agujas de la cabeza de impresion se
disparan pero no imphmen o impnmen muy
ligero.

‘Inconsistencia en la formacién del caracter
{impresién de tos puntos ciara y obscura en
forma aleatona).

* Apague ia impresora y asegurese que los
cables de alraccién esteninteracios. Revise
queno haya matenales extrafios (como
lapices, etc.) en la impresora. Manuaimen-
te mueva la cabeza de inpresion de zquierda
& derecha y revise que el movimiento sea
constante.

- Efectue un default reset (ver pérrafo 5.3)

* Reslos de papel o s.ciedad bioguean la iuz
en el sensor de margen wzquierdo. Limpe
cualgquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen 1zqurerdo esta defec-
tuoso. Este sensor debera ser reemplazado
por un técnico catificado.

- Revise el cable de impresién y asegurese
que esté conectado a ésta.

- No se ha instalado el cartucho de cinta, ¢
habiéndose instalado esta muy usado ¢ la
cinta esta rota. instale un nuevo cartucho ge
cinta.

- Retire el cartucho de cinta y revise el me-
canismo de avance de cinta moviendo el ca-
rro y observando la lengueta para verificar
que gire en sentido contrario a las maneci-
llas del reloj.

it

* Use la palanca de ajuste de la 'cabeza de
impresidn para acercada al papel.

o




SINTOMA

ACCION CORRECTIVA

El papel no se destiza apropiadamente cuan -
do se aiimenta desde el frente.

La cabeza de impresidn rasga el pape! en el
lado izquierdo

La cabeza de impresion rasga la orilla
derecha

La pnmera unea de impresion esta en el tope

La imprescra produce una estrecha columna
de mpresién

Elled de PAPEL permanece ilurmninado o con-
tinua iluminado después de que la impresora
ha operado por un corto periodo.

* S usa formas multipies, revise el grosor
No debera exceder de 6 (onginal+ 5 copias).
- El papel iene un dobles abajo en la criila
que evita que haga contacto co la guia de
papel.

- Doble el papel hacia armba para resolver el
problema.

- La ranura de alimentacion de papel esta
obstruida -iimpiela de cuaiquier suciedad

* Mueva |a forma ligeramente a la 1zquierda
de tal forrna que ia orilla de la cabeza de im-
presidon no abandone el papel. Ver parrafo
1.6.1 paso 4 para colocar el margen 1zquierdo
en el papel.

* Programe el margen derecho (FUNC 6, ver
parrafo 2.4.4) de tal forma gue la cabeza de
impresién no abandone el papel.

* Ravise |la programacion de las funciones 2.3
y 39. Mida ta longitud de la forma en pulgadas
El valor para !a funcidn 2 es el nimero de
lineas por puigadas multiplicandolo por ia lon-
gitud de la forma. Ejempio:

Con ia funcién 39 pregramada a 6 lineas/1pulg
x 11 pulg. = 65 lineas. 66 es e! valor que
debera tener la funcion 2.

* Revise la programacion del margen derecho
e zquierdo (FUNC Sy 6 ver parrafo 2 4.4)

El papel es demasiado deigado. El papel
translucide permite que la iuz pase al sensor
de luz. Use papel gruesc o programe la FUNC
40en 1.

17/



| SINTOMA

ACCION CORRECTIVA

Cuando se colpca en linea, la cabeza de
1mpresion no se mueve 0 No imprime.

imprime sobre una misma iinea en forma
intermitente (ornite el avance de linea)

El papel no avanza hasta la posicion apropia-
da de! tope de la forma.

El papel avanza continuamente cuando la
impresora sé enciende.

El papel no avanza cuando se envia un
comando de avance de forma.

El papel se rasga

" Asegurese gue el indicador de LINEA esta
encendido. Presione la tecla LINEA si el indica-
dar no enciende.

- Asegurese que el cable de comunicacion esté
perfectamente unide a fa impresora y al compu-
tador.

- Revise la programacion de FUNC 47 (debera
programarse en cero).

* Ei camino del papel esta obstruide. Limpie
el camino del papel. No debera pasar por las
esquinas de un escritonio, onllas de la ¢caja
del papel, etc.

* Revise la programacién de las funciones 2.3 y
39,

* Se ha enviado un gran numeroc e comandos
de avance de forma desde el computador
Presionando la tecla de RESET debera dete-
nerse el avance de papel.

- Latecla de F.F. o AVAN esta pegada Trate,
presionandola, de liberarla.

* Los tractores de formas estan demasiado
tercanos o demasiado alejados. Ajustelos de
acuerdo al tamafio de la forma usada.

- Los agujeros de las formas no estan alinea-
das. (Lado zqurerdo con respecto al iado de-
recho)




5.4 CODIGOS DE ERROR

Siuna falia es detectada en la memona no volatil de trabajo el led de ERROR empezara
a parpadear y el codigo de error "6508"aparecera en el display de panel de contro! Una falla en
ta memoria de trabajo usuaimente es ei resultado de descargas electrostaticas o fluctuaciones en
la linea de alimentacion de la impresora. El operador podra continuar la operacion presionando la
tecia de CONT. Los valores originales seran cargados en la EN-180 en lugar de los valores
programados por el usuarie. £l operador debera, por io tanto programar cualquier funcion
discreta o de valor a los valores usuaies y reanudar ia operacién. Si el error persiste la impresara
debera revisarse tan pronto como sea posible para corregir 1a 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 debera localizar el problema de la
impresora en la tabla 5-1 y efectuar fa accidn correctiva bajo los procedimientos dados. La
impresora debera ser revisada para una operacién apropiada entre cada paso de accion
correctiva. Si la falla no puede corregirse usando los procedimientos descritos en la tabla 5-1 , un
técnico calificado o directamente et departarnento de Servicio de intelecsis deberd proporcionar

servicio a la impresora.

PELIGRO. E! operador debera desconectar la impresora de Ia aiimentacién de C.A. antes de
realizar cualquier accion correctiva que requiere trabajar dentro de ia impresora.

TABLA 5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

Después de encender la Impresora, la * Asegurese gue el cable esté incertado en el
impresora aparece muerta. (no hay ruido en la | receptaculo de C A
maguina, no hay movimiento de la cabeza de | - Aseglrese que hay energia en el recepta-

impresion no hay luces en el panel! frontal. culo de la pared.
- Revise el fusible de linea de la Impresora.

Un fusible fundido es una indicacidon de proble
mas mas serics.

Después de encender ia impresora la impre- * Presione la tecla de RESET

sora preduce ef sonido normal, pero el LED - Revise 81 el pin 16 del conector esta inserta-
de ENCEN no se ilumina. do en el conector del pane! frontal,

Apague la impresora ¢ inserte et pin 15 del
conector si éste no esta conectado,

/]2



MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION

Este capitulo provee los procedimientos de mantenimiento periddico y diagndshico que
puede ser realizado por el operador. Estos procedimientos no requieren conocimientos
especiales sobre electronica o impresoras. Cuaiquier diagnostico o mantenimiento mas alla de!
nivel presentado en este capitulo debera ser realizado por un técnico calificado.

5.2 MANTENIMIENTO PERIODICO

PELIGROQ: Asegurese que la impresora esté conectada ge ta alimentacion de 110 VCA
antes de entrar en |a tarea de fimpieza de la impresora.

PRECAUCION: No use limpiadores, solventes o lubricantes sobre cualquiera de las
partes funcionales de la impresora.

£l unico mantenimiento periddico que puede ser reahzado es una impleza penadica
(aproximadamente cada tres meses). Use una aspiradora con punta plastica para remover
basura del carro, gulas del pape! y barra de impresion. Una franela seca serd usada para impiar
la suciedad acumulada en las flechas del carro y la barra de impresion.

La cubierta superior de ia impresora puede limpiarse con alcohol. Para limpiar la cubierta
de acrilico hagaio con una franela suave. No use papel para limpiar la cubiernta de acrilico,

5.3 DEFAULT RESET

Un método atil para corregir problemas con la EN-180 es ei default reset o clear reset Si
la impresora opera ildgicamente o falla al cbedecer la programacion de cualquier funcion de vater
o0 discreta el usuario debera realizar un default reset (ver procedimiento en el parrafo siguente).

Un grupo de parametros ongenales que permianentemente aimacenados en la impresora
seran cargados en ia memona de trabajo Para identificar los valores ongmnales de cada funcion
dirngirse al Apéndice A, Apéndice G y H. Cualquier valor programado por el usuario se perdera al
aplhicar ei defauit resel. Despues de epecutar un defaull 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 side anotados previamente.

Para aplicar un default reset o clear reset ejecute 10$ siguientes pasos:

1.- Presione y mantenga la tecla de BORRA
2.- Presione y hbere |a tecla de RESET
o 3.- Continue presionando la tecla de BORRA hasta que {a cabeza de impresién regrese y
se detenga en su margen izquierdo.

~X
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EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

Uno de los elementos mas importantes de cualquier sistema digital es, desde iuego, el programa
encargado de coordinar todos 105 elementos tanto de hardware como de software, gue
conforman al sistema Genéricamente dicho programa es conacido como Monitor, IPL o BIOS.

Las funciones que realiza un programa Monitor son las siguientes:

o Configuracion de tnterrupciones

« Configuracion de DMA

« Configuracién de Puertos (Serie y Paraleio)

= Configuracign de Teclado y ademas periféricos

+ Transferencia de Contro! hacia:

a) Un sistema ge mayor jerarquia
'b} El usuario

Las rutinas de monitor deben ser eficientes y ocupar un espacio minimo en memona. Las rutinas
basicas de Monitor estan orientadas a:

« Cargado de datos en memoria

» Lectura de datos en memona

» Control de Periférico e Comem e e

+« Ejecucion de pfogramas

Haciendo un andlisis de estas funciones es posible realizar un reconocimiento de hardware
inslatado 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 cormrrecta
asimitacion de los elementos que agui se expongan.,

MAPA DE MEMORIA DEL SISTEMA
Concretamente, en las computadoras personales de IBM, el programa de inicializacion se
conoce como BIOS (Basic Input Output System). En la figura 1 podemos apreciar el Mapa de

Memoria de una IBM PC original. Este mapa de memoria se ha respetado en su configuracion
para mantener compatibilidad con modelos posteriores de PC's y PS/2.
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Anglizando el mapa propuesto, el espacio direccionable de 1 Mbytes de 8088 fue dividido en
varias dreas funcionaies, la que en este momento nos ccupa es la correspondiente al BICS. Es
importante notar que cualquier sisiema basado en este microprocesador debe tener memona
ROM en la parte mas alta del espacio direccionable 2e 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en ia direccion FFFFOH.

MAPA DE MEMORIA DE LA IBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en ¢! una lista de
vectores de interrupcion ( direcciones de rutinas manejadoras de interrupciones). El resto de!
mapa de memona sigue esta division general entre RAM en 1a parte baja y ROM en Ia pane alta
del espacio direccionable.

EL MICROPROCESADOR 8083

Un microprocesador es un c¢ircuito combinacional y secuencial que va a interacluar con olros
circurtos para formar en conjunto un sislema digital de cémputo.

En esencia, el microprecesador determina la capacidad del sislema ya que su vetocidad
establece la veiocidad maxima de operacién del sistema, siempre que los dispostivos que lo
acompafen (memoria, puertos elc.) irabajen a la misma frecuencia ¢e operacion, sus pines de
dalos y direcciones establecen |a capacidad de almacenamtento y el tamafo de las palabras,
sus pines de control indican el lipo de interface £/S que debe ser usada.

Entre tas multiples funciones que realiza un microprocesador destacan ias siguiente:

1. Provee las sefaies de tiempo y control para todos los elementos dei sistema,
2. Busqueda de instrucciones y datos desde 1a memoria

3. Transferencia de daios desde y hacia disposilivos de E/S

4. Decodificacion de instrucciones.

-

EL BIOS

El BIOS esta echo de codigo y programas que proporcionan el control a un nivel el dispositivo
para ta rayor de los disposilivos de entrada salida en el sistema. En |a familia IBM PC, el BIOS
estd contenido en ROM en la farjeta principal del sistema, junto con un conjunto de rutinas
ilamadas POST (Power On Self Test), que verifican la maquina cuando ésta es encendida.

£l BIOS crea independencia del hardware proporcionando un cierte nivel de separacian rde ésle,

Por ejempio, cuando se hace una llamada al BIOS que envie un caracter a la impresora, el
programador no necesita conocer la direccidén de E/S de puerto del impresor o como controlario,

/7
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El BIOS normalmente es invecado via un conjunto de inlerrupciones veclorizadas en vanos
puntos de entrada del BIOS. Otros vectores de intemupcién son usados para servir la
interrupciones de hardware, tales como bperacion de disco terminada” En términos practicos.,
el softlware invoca el BIOS cargando los registros apropiados en el microprocesador y usando
las instrucciones INT.

El BICS es extendible. Cuando las rutinas POST se ejeculan como parte de su operacién busca
el espacio de direccion de la ROM para rutinas add-on’ las cuales entonces son invocadas asi
que ellas pueden instatarse por si mismas. Por ejemplo el IBM EGA, exliende |a interrupcion de
video INT 10, como se indica en la tabla 2.

La regla para las entradas del BIOS, es una interrupcion de sofiware por dispositivo. Pueden ser
lambién una 0 mas entradas de hardware, y entradas que apunten a lablas o bloques de dalos
usados por el manejador del dispositivo.

Los vectores de interrupcion, usados como apuntadores a datos en lugar de codigo. permiten
alterar facilmente el ambiente de trabajo de la computadora.

En lo que se refiere a las localidades de memoria absoluta, nétese o siguiente: Algunas
funciones han sido agregadas a los vectores de interrupcién (0:0 a 3FF), pero ninguna funcién
ha sido redefinida. Los mapas de memotia para el despliegue de video (A(00:0, BODO: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 soportaro. Las dreas de datos de! ROM-BIOS

(iniciando en -40:0) retendran sus definiciones actuales tanto como tas funciones .

correspondientes estén definidas. En otras palabras, las definiciones pueden cambiar a capricho
de IBM, :

INTERRUPCIONES EN EL 8088

Una interrupcion es un microprocesador es la suspension temparal de Ia ejecucion del proceso
que en ese momento reafiza el procesador, e inicia la ejecucion de otro, que por lo general se
conoce como Servidor de la Interrupcion. E! Controlador de interrupciones es el encargado de
determinar ta causa de la interrupcion, lomando la accidn apropiada y regresando el control al
procesc gue originalmente fue suspendido. Eslo es, se seiva es estado actual del sistema en el
stack y se salta a una rutina de servicio a la irierrupcion solicitada, dicha nitina es delerminada
por el numerp de la interrupcion. Después de que 1a rulina ha lerminado, se realiza un tegresc
de inlerrupcion’ lo cual causa que el programa que Se trabajaba previamente reasuma su
ejecucion.

Las interrupciones son generaimente causadas por eventos extemos al CPU que requieren
atencién inmediata. El 8088 reserva el pnmer Kbyle de memoria para almacenar en ¢ |a tabla
de Vectores de Interrupciones en un formato segmento-desplazamienio (segment-offset). Esto



significa que cada direccion requiere 4 bytes por lo que el 8083 soporta 256 vectores de
interrupcion. Estos 258 tipos de interfupciones pueden agruparse en (res categorias basicas:

» Intemas de Hardware: Generadas por ciertos eventos encontrados durante la ejecucidn de un

programa.
» Externas de Hardware: Realizadas por los controladores de los disposilivos periféricos o por

coprocesadores
e Software. Realizadas de manera asicrona por cualquier programa al ejecular la simple
instruccion INT

Para cada tipo de interrupcion hay reservado un vector de interrupcion el cual especifica gonde
se encuentra localizado el programa manejador de interrupciones para ese tipo de interrupcion,

Ef sistema operalivo 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
inlerrupciones intemas de hardware y el , BIOS en tanto que ias interrupciones 20H 3 3 FH son
usadas por el DOS, y el resto, 40H a FFH, est disponible para ser usadas en aplicaciones
posteriores.

La forma en que las funciones del sistema operativo son accesadas en el DOS & través de
interrupciones de software. Cada interrupcidn accesa a una categoria especifica de funciones y
éstas son determinadas por el valor del registro AH. Si se necesita informacion adicionai, ésta es
pasada en los registros AL, BX, CX y DX.

INTERRUPCIONES EN EL ROM-BIOS

Cada una de !as inlerrupciones en le ROM-BIOS esli asociada con un namero de opciones gue
pueden ser accesadas dependiendo del valor conienido en el registro AH al momento de ser
solicitada fa interrupcidn. La lista completa de las interrupciones el BIOS se da enlatabla 1.

INTERRUPCIONES EN EL DOS

La parie del sistema operativo que es cargace y ejecutada por el cargador del ROM-BIOS es
ilamada DOS. Conliene vanas funciones que |a mayor parte de las veces sonde un nivel mucho
mas alto que las rutinas de ROM-BIOS (hay un cierto trastape sin embarge). Todas las
funciones de! DOS son accesadas a través de la inferrupcion 21H. La cual usa el registroe AH
para pasar e! numero de funciones requerido por ¢l DOS. En la tabla 2 se muestran las
principales funciones de la interrupcion 21H de DOS.



RUTINAS DEL BIOS DE DIAGNOSTICO

En esle momento ya lenemos [0S elemenlos necesanos para poder emplear algunas de las
rutinas del BIOS mds importantes y que nos permitiran realizar algunos diagndsticos sobre el
funcionamiento de la computadora. Para ello se disefiard un pequeilo programa que maneje
algunas de las interrupciones dadas en las 1ablas 1 y 2, evidentemente no es posible realizar e!
analisis de todas las que se planiean en dichas tablas, por lo que se ha echo una seleccidon de
aquelias que sean mas representativas del uso y manejo de Ias interrupciones.
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THE 8086 REGISTERS

Scratch-pad registers
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AX (accumulator)

BX (base)
CX (count)
DX (data)

Segmenl registers
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CS (cade segment)

DS (data segment)

SS (stack segment)
ES(extra segment)

Offset registers
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IP {institucian pointer)

SP (stack pomter)

BP (base pointer)

Sl (source index)

DI (destination index)

Flags register
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Figure 2.5 the BOBG regrster and flags
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8088 ,
8-BIT HMOS MICROPROCESSOR
8088/8088-2
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SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 8088

E 1.- Recibe {a sefal de POWER GOOD.

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

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

& 4.- En OFFFOh se ejecuta la autoprueba.

M 5.- Se prohiben las interrupciones.

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

K 7.- Se ejecuta el CHECKSUM de! BIOS.

= 8.- Senicializan los 8253 y 8237.

2 9.- Si el arranque es WARM se saita ta prueba de memoria.

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

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

& 12.- Se verifica el 8253.

& 13.- Seinicializa el controlador de video (p.e. 6845) y se prueba la memoria de video.
&= 14.- Aparece el cursor. .

2 15.- Comprueba si existe algo en las ranuras de expansion y comprueba el bus de

datos y de direcciones

i

16.- Comprueba el resto de la RAM.

i

17.- Comprueba el teclado (gque no este pegada alguna tecla, que esteé vacio el buffer y

coloca el vector de interrupciones).

]

18.- Busca ROM opcional.

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

(LI

LA

20.- Comprueba los puertos LPTn y COMnN, almacena las direcciones validas
21.- Habilita las NMI.

i

i

22.- Sonido por altavoz.
23.- Llama a INT 19h (unidad de disco).
24 .- Stand by.

7

L3}
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Dhistribucidn y denominacién de fas 68 patitas del 802865, ef cual se fabrica en serie con
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ELECTRICAL CHARACTERISTICS
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SWITCHING CHARACYERISTICS® (C|_ = 60 pF. T4 = 259CI
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LOGIC AND CONNECT!ON DIAGRAM TRUTH TAEBLE
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Figure 10.-76. Characteristics of a 54H101 JX edge-triggered ftip-fiop with AND-OR
inputs (8} Connection diagram. (b} Truth 1able (c¢) Schematic diagram (d) Logic
diagram. (Courtesy Farrchild Semiconductor, Inc )



o

MOS TMS 1103 JL, NL: TMS 1103-1 JL, NL
LSt 1024-BIT DYNAMIC RANDOM-ACCESS MEMORIES

BULLETINANG Ly 5?5100 014 JanwaRy 19)s

* 1024 x 1-Bit Organization 18-PIN CERAMIC AND PLASTIC
DUAL-IN LINE PACKAGES
s Low Powser Dssipanion (TOP VIE R
& Input Interface
— Fully Decoded, On-Chip Address Decode a1 fo O
- Protectio
Static Charga Protection w 200 ol vss
* Output interface ‘ = _
— OR-Tie Capability A0 310 gl W% CE
b~
e Address Access Time PE E_I"’ ax
~ TMS 1103 4L, NL ... 300 ns — _
- TMS 1103-1JL, NL... 150 ns P E pjre DO
P.Channel Sulx_mn-Gata Technology o 6 [0 E]” as
18-Pin 300-Mil Dual-In-Line Packages
AL T |d 912 D1
AS s (0 E}]H vOoD
of 10 Vg
description A7 80 ] e
The TMS 1103 JL, NL and TMS 1103-1 JL, NL are monolithic random-aceess memaory devices orgaruzed as 1024
one-bit words, Outpuls may be OR-Lied 1o simple MEMOry expansion 3iNce a Particulal device ¢an be sctivated Dy a
chip-enable signal, Stored information 15 read nondestructively and all celts 1n any row are relreshed by agaressing thal
row at teast once every 2-milliseconds for the TMS 1103, 1-muliisecond for the TMS 1103 1 These RAM, are tabnicated
with P-channel silicon-garte enhancement-type technology, Two power supplies ana three control clock signals are
required with address inputs decoded on the chup The TMS 1103 1 15 a faster-access version ot 1he TMS 1103 with
improved cycle times The TMS 1103 and TMS 11031 are otfered in both 18 pin ceramuc 1SL wwittix) ang plastic
{NL suthix) dudl-in-hne packages
operation

addresses (AD-AZ)

Address terminals are wused to activate a particular cell in a 32 x 32 array Each row address (A0-A4) and each
column address [A5-A9) ol § bits umquely specify a 10:-bit address tor a single rnemaoiy cell Al andr ess signals must
be stable during transiions ol the chup-enable, read/write, or dala-n Control signais

chip enable (CE)

The chip-enabie terminat enables one particular device of an array whose oulpuls are connected 10 4 common data bus.
Chip enable must be [ow dufing any 1#ad or write wnterval 10 allow data 10 enter o exit

precharge (Fj

The precharge terminal must be low at the s1a-t of any read or write cycle and remain low tor o specihied nme interval
atter chip enable drops to a jow This overlap interval must be maintaed belween a specified minimum and maximum
[HME 40 010¢1 (0 mamtain the integnty of stored daty

read/write [R/W)

The readiwinte inpul termsnal gates data out of o into the addressed memory cell. Read/wrrte 15 low when dala 15
written and high during a read jnierval

data 0 (DI}

The data-in terminal connects the incoming data bus (o the addressed cell for a wiite operation

data out {DO)

Stored data appears at the date-gul termmal as the complement of the data in logic leve! Inlormation on the data-gut
werminal s sensed ust poor 10 the rise of chip enabie an o fedd only cycie and poor 1o the gl ol read/write n a
redt!, moddy wrile cyels

Figure 11-41 Manufacturer’s data sheets for TMS 1103 MOS 1024 bit dynamuc random
access memory {Courtesy Texas instruments, Inc ).



TMS 103 JL Ni; TMS 103-1 JL, NL
1024-8BIT DYNAMIC RANDOM-ACCESS MEMORIES

functional block diagram

v Al O]
brd MEMORY MATRIX
R — ADDAESS 1 0F 32
o ar o tatem Row AREAD/MWRITE - 17 ROWS
o 101
TG oag AND SELECTOR AMPLIFIERS 32 COLUMNS
o VERT (1024) BITS
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Vss o——— GATING
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CE O t OF 32
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P o Y
ADDRESS LATCH
AND INVERTERS

Ll
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COLUMN ADDRESSES

absolute max:rnum ratings over operating free-air temperature range {unless otherwise noted)

Suppty voliage, Vpp (see Note 1} R P .. Lo . . =25t003V
Supply votlage, V55 (see Nowe 1} . ., | | Lo o A . =251003V
Input valtage {any wnput) P e R . =251003V
Conunuous power cussipation R .o . Lo . . . . . 1w
Operanng 1ree-air lemperature range’ TMS 1103 Lo . . 0°Cw 70°C

TMS 11031 . - . . 0"Cio 65 C

Storage termperature range . P . .. . -65"C 1o 150°C
NOTE 1 UnOer a030iuie MasiMum rALNgs vOIIARe vdluBt ars wilh (asO851 10 the MOl positve JLDPIY Ol Lage vag (ubiirere) Throughout

the ramanaer af 1M, Oaia Shee! vQIISEE wliusl 878 well ratDeCl 1O L+ 7s)

recommended operating conditions

PARAMETER TMS 1103 TM5 1100 ? ONIT
MIN NOM MAX | MIN NOM_MAX
Suppiy vollage, Voo 0 1] v
Supply vOltege, Vog 152 16 168 1B 15 20 v
Suppiy vullage, Vg~ Vs Isee Note 2) 3 4 4 v
Operaung tiee 3 wemperature, Ty Q 70_1 4] 55 o

NOTE 2 Vgpg-Vgglupniy thouit D8 3001EA 31 IN® LAMA Lime &6 Of Lalare Vgg
Lad

Figure 11-41—({continued)



(panunuoa)— |p- || ainbBig

electrical characteristics a1 specified free-air temperatures
Vgg =16 8V, (vgg-Vss =3V, vpp =0V [TMS 1103 JL, NL}
Vgs =20V, (VRR-VsSS) =3V, Vpp =0 VI{TMS 11031 JL, NL)

™S 1103 TS 1103 ¢
PARAMETER TEST CONDITIONS? [T 4
MIN TYypl  max MIN TYr!  max
Tar MIN Vge' -1 Vge +1 Vee -1 Veg +1
Vin High level input voliage A 58 S8 38 35 v
Tp = MAX Veg -07 Vgg *? Vgg —1 Veg +1
v Low level 1nDut voliege 81! addresses Ta+ MIN vgg —17 Vgg - 14 2 Veg - 20 Vgg - 18 v
"n and deta in lines) Ta=:MAX vgg - 17 Vge —14 5 Vegg - 20 Vgg - 18
v Lnw lrvel input volisge lp-rcharge chip Ta* MIN Vgg —17 vgg 14 7 [Vge -20 Vgg - 18 v
n erable, prd read/write snputs) {aee Nowe 3) Tpa »~ MAX vgg —17 Vgg - 15 Vge ~20 Vgg ~18
N Hrah Tevel . R - 1541, Tas25€ 60 % 00 1% 130 900 v
" v put L i
oH 9h fevel outbut voltage AL+ 00 1L, YA - MAK L] B0 500 %0 15 500
[N Input Current V=0V, Ta* MIN 10 MaX 1 10 uh
} " . Ry = 10012, Ta=25C 600 900 5000 1150 1130 9000 N
\gh 1 I
oH g trvel outout curtent AL - 10012, Ta - MAX 500 800 5000 %00 1150 So00 |
tGiot} Offgrate output current Vo=0v, Ta = MIN 10 MAX ] 10 uA__
lgg Supply turrent from Vg Ta t MIN 10 MAX . 100 100 "y
t frgm v . All add: 10V, CEnvgg, V- v
oD Suppty current from \'pypy during addresses * O .':S 1" Vgs 17 56 a5 &0 mA
precharge pulse wadih Precharge =0 v, Ta=25C
'oDi2) Suppty curepnt fegm Vpp during ANl add-eues * 0V, CE 1 0 \:' V)* Vgg n o 0 &8 A
precharge and chepenatle overlap Precharge = D V, Ta+25C
[P Supply curcenl from Vi duning Pqechlfg: «Vgg, CEmOV v-vgg 5 . s " A
precha‘ge to end of chip enable Ta+25C
Sa— Supply cutrent lipm Vpyny during Plrcharp'e = Vgg, CE » Vg, V)~ Vgg 3 " ) . A
chip enable 16 precharge delay Ta*25C
1 = 190 ng, * 580 ns,
. I ™S 1103 rﬁmzs‘c e
verage wpply cyrrent .
oDl 3 A ioe — " 25 70 73 mA
rom 1 - n1, - n1
: oo TMs 13 | P ¢
Tar25C

T For cOngilnnT hOwn 81 MEN D MAN uit 1he spDrop+ia1f valul wecified LNAR recommenderd one anng condiiony

PAD typicat calums wre st Ty = 25°C

NOTE D The mssmum velues for Wy for Drarrege b srsb e, anc cdad ‘e e o 1he TAAS 1100 m gy Le e seuswt 10 Vg — 147 Vo1 D' Cand Vgg
thote specded for the edd et enc deta n hirey) worh 4 40 rp degrednnion [rorgt Zoml o0t

voted TF 1 Tai® 0 THLE Ylie) TerRw) ‘atedp #06 "giFy

AT 1307 e e luse oy

SITHOWIW SS3IIJIV-WOANVH JINVNAQ Li8-vZ0L

TN r i-€01L SWL TN “Tr €011 SKWL



508 MEMORIES

TMS 1103 JL, KL TMS 11031 JL, KL
1024-BIT DYNAMIC RANDOM-ACCESS MEMORIES

dynamic eiectrical characteristics over operating free-air temperature range {uniess otherwise noted )
TA*0°Cto 70°C, Vgg= 16 V = 5%, (Vgg — Vggl =3 Vtwd V., Vpp=0V {TMS 1103 JL, NL}
TA=0"Cto55°C, Vgg =19V = 5%, {Vvgg ~Vggl =3 Vwd V. Vpp=0V {(TMS 1103-1.J4L, NL)

capacitance at 25°C free-air tamperaturs

'LASTIC PxGC CERAMIC PKG |
CHARACTERISTICS TEST CONDITIONS? M rvE “‘. I TVP AX -j UNIT :
X
[ ADOr VS INDUL CADECILANCS vy - Vee 5 L 127 eF |
C, 7 Fracharge input Capacilance vy - Vos 15 "o I 165 185 pF
C,(CE) Quusenable Npul Capecitance V)= Wso | 15 18 18 207 ef
C AL Flaad/ v 8 Tnpat CaO R ENCE 1 V| * Vec 1T 1571 9155 EETR)
T TEatOV,_ Vi=vee | 4 v ] &6 15 0 g !
Cliaal Data input cobacitance FCE o1 Vag, V- Ve 1 ] a 56 65 P i
Cg Dats cutput canacitance i Vo0V j T I [ 7 oF 1
Tiay MM, and sl uNLUMWD DN Bre 3t 45 FOund.
read, write, and read, modify write cycle
T™S 1103 I TmMs 11031 }
NIT
PARAMETER YEST CONDITIONS N AR ] WIN b MAH u
D By
Leirtsh) Retresh cycie Uma 1 2 ! ms
ulsa.OF) AJQrais-{0-ChID-enabe I1UD Time . s . . 30 TN
th(LE.aal Chipanabie-1G-agarais hold nme ::' _"wgo :'” 01 F_)n 10 i "D
ai{PL-ZELY Prechaiye low 1o chipenabie iow dalay Tima CL - 50 i (1103 l; 125 60 T ny g
GCEH.PL; __ Chip#nable high 10 DIschaige low Gelay tme | Rt . NI:}H ' BE LI 1) T om |
— T ok S e e T e — . T ¥
Lo CEL.Prr1 1p-anebie IOw ta nrlclurn rum ullly lima vrat = 40 mV {1103}, 28 7% 5 20 n ]
Oelvwwgn 10w FRIB/ 800 DONLE - 80 mV {1103-1] !
+ . Chipenable igw (o pracharge nigh oelay Lime Vret 140 a5 i as
L‘“EEL'P"'? D twakn Pign ralgrence points L J l
read cycle
TM5 1100 | Tms 11037 T
PARAME TER e s T— UNIT
T TESY CONDITIONS ’TLN MAX T MIN MA_X
| ‘elral Raad cycie nme | ote 4~ 200, | 480 300 T ns
[ diFr-TEH) Pracnérne nign 1o chip-enable hugh deldy time | Cy=100pF (1102), r-lGS 500 115 500 | nL
Frechatge Nigh 10 GUEPL! DrOPagation Cp =50 pF {1103 14, j
1
I n(PH) Selay_vime Ry = 1008, ‘ 120 i 75 ny
1 'aigg} Accuss 1 lrom adarass (vee Nats 41 | wpaf =40mV 1103), 300 I 150 ! ns J
| *atP) Accest ime bram pracharge tses Note 5) | wpar = 8O mV 11103-1) r_.'.l"lo i 180 | ny J
NDTES
4 aeat " Yuiea-CEL * WTE) * TITELPHIT BB T P
S Wk " gL CEL Y MICEY * YWICELPRI Y LB Y ik
writé or read, modity write cycie
TMS 1103 i TmMs o3l T ]
PARAMETER l — -
ET ! TEST CONDITIONS MiN MAX t M MAX UNIT |
telwr) Wrile cycie 1ima H By 240 T
) Rasa, mudily write cycle nme 1 80 L340 T o |
P H-wr ) Pracharye tigh 10 wiila Gelsy Lime ] 4=y =20n, 165 &6 T 118 00 | M
{ Ly (er) Write Pulss widin 1 € =100pF 11103), 5 X T
F vl Write 14tuD fime b CpL =80 pF 111031, 80 " 20 T m
Taujcia) —Dats weiup tire 1 AL =1000, INH 40 T m
Inioe! Datw nold e 1 vegt = 40 mV (11005, 10 T 10 T m
Fratherge hiph 1o cutpal procagation T 1y gy = BOMV (11031} :
| 10tPH) aelmy time | . 120 ¢ 7% m
| taiwr-EH)  Wiite 10 CRip~gnamie Righ Owisy 11ms 1 0 j 0 m‘}

Figure 11-4%Y — (continued)



National
Semiconductor

DM5401/DM7401 Quad 2-inpu
with Open-Collector Qutputs

GGeneral Description

This device conlans lour independant gates each of which
pertorms the logic NAND function. The open-collecior out-
puls requira external pull-up resisiots [or proper logical op-
eralion,

t NAND Gates

Pull-Up Resistor Equations
Voo (Min) — VQ_!

R -
MAX N1 llo) + Nz fin)

Vee (Max) — Vg

loL = Na(ly)
Where: Ny {Iog) = total maxsmwsm output gh current for all
outpins bad 10 pull-up resestor
Mz () = lotal maxmmem mput twgh curent tor alf
nputs red o pull-up ression
N3 (h) = tolal maximom ingst low cutrent for all
mnputs ted to puil-up resstor

R =

Connection Diagram

Dual-in-Line

Ve, Y4 1] At

" 1] n n

Package

¥l LB} Al

I" I' '

e
=]

1 H ] 1

A At L ¥l

s [} ]r
Al [ 1] (41
TL/Rete~

Orcer Number DM5401J, DME4O1IW or CHMTADIN

See NS Package Numbet

Function Table

JHA N14A or W14B

r - A8

L Inputa

Qutput

]

Y

T T
IrITr{m

rIxTIT

H = Mgt Logsc Leve!
L = Low Loge Leve!

4-5




QUAD 2-INPUT NAND GATE

ﬁmmm%mm

DpnEnAnEnEnEG

GUARANTEED OPERATING RANGES

SUPPLY YOLTAGE
PART NUMBERS TEMPERATURE
MIN TYP MAX
SNS4LS500X 45 v 50w b ¥ s i 125C
SN74LS500X 475V 50w S 25w O*C 1w J0~C

X = pachage iypa. W 1or Fistpan, J tor Coramic Dip. N 1or Plasic Dip See Painggng Fnlunnaniaon Sectiin (o Sach ag®h avasdatie il Thik prokiudt

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specilied)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note )
MIN 1yp MAX
Vi input MGH Yoliage 20 v Gudranived inpul HIGH vuollage
54 07
Vie Input LOW Votiage v Guaranteed input LOW voitage
74 as
vVeD inpu1 Ciarp Diode Votags -0 6% -1 v Ve MIN g - 1B ma
654 25 34 - - . \
VaH Ouiput HIGH Voliage e 77 3% v Ve T MIN Iy 400 wh Vi Y
54 74 025 04 v Yee MIN I 40 ma v 20v
I LOW Vol z [
You Outpul LOW Voliage 74 G35 S v VoL MM g, 80ma v, S0V
10 20 A v MAX V 27w
g Input HIGH Currani - £c L :
[} A Vee  MAX vy - tOV
I inpul LOW Current ~0.4 ma Vee S MAK v, 04V
Output Shon Circui
los Current thore 3 15 100 mA Voo MAX vy OV
lcom Supply Currant HIGH B o8 16 ma | VCC_"_“:‘ viy Ov
IccL Supply Current LOW 1 24 44 1A '| Voo MAX mputs Cuan

AC CHARACTERISTICS Ta = 25°C (See Chapter 1 for Waveforms}

LIMITS }
SYMBOL PARAMETER UMNITS TEST CONDITIONS
MIN TYP MAX
pLH Jyurn OH Delay input to Qutpul au ) ns Veep S0V
VpL Turn On Deiay Input 1o Quipwt 50 1n ny C, " 1bpf
NOTES
1. For condiions thown as MIN or MAX, use the SPRIOpraTE value 1pecibad uniier recommMenced OGEraling Conthuions 1or the 3PEIICAbIs
Duvich type

2 Tvows hentsare ) Vep =50V, Ty = 25°C
J  Nat more Ihan one Sutpul should be shorisd at & Dime




intal

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

a8 Generates the System Clock for the
iAPX 86, B8 Processors:
5 MHz, 8 MHz with 8284A
10 MHz with 8284A-1

x Uses a Crystal or a TTL Signat for
Fraquency Source

& Provides Local READY and MULTIBUS®

Singls +5V Power Supply

Generaies System Reset Output from
Schmit! Trigger Input

Capable of Clock Synchronization wity
Other 8284As

= Avallable In EXPRESS

READY Synchronization - Standard Temparajure Ranpge
a 1B-Pin Package =~ Extended Temperature Range
14 | '__\~ »
v & b= ALOT
e $GR
x Xtad
12 ] THORAATOR B >—— o3¢
L4
Y] ‘—1 r— -l et~ PCLK
> SYNG YNNG
caYne - -t
hom N N
ApY2 L 0
cKt [In
alnd b Q ° Q b= READY
(3 ey
ABYRS
S2MAMR2BAA1 PR
8284 AN204 A-1 Biock Disgram Contiguration

& onb

| GENERADOR DE RELGJ



26 FUNCIONAMIENTO DEL 18M PC

) -
4.77 MHz
GENERADOR I
penewcs |READY
4284 UM -HES. ET_ -
e
NMI
—_—
-
CONTROLADOA
INT.
DE INTE- ._,___’J‘
RAUPCIONES
6259 (U2)

:‘1’ 9 MEMR/
» 9 MEMW/
52 CONTROLADOR
- DE BUS == {OR/
B2BB UG [ [OW/
b JNTAS
UNIDAD
CENTRAL D
ERDersaT OT/R|{ |DEN ALE
soas "
BuUSs DE
Lsgr3  [PRECCIONES
{ADD-AD1S} (20-bl1) LATCH OE | | 0-bl
{A16-A19) DIRECEIONES |2t
U7, Ug, U10)
T | Ls2as
$ BUFFER Bus OF
TRANS.
(8-bH) CEPTOR -
ey
bm m e e

Fig. 2.B. La UCP BORE y el circuitv asaciado.

READY
CMITAL Y1 I - o
DY 14.371018 RESET vt
P -] 4772727 MAz | o0 .
| GENERADOR v Py
] DE RELOJ
[F1]
w1
rUanTE .
D?::o. POWER GOOD
——.——.—-—-——-’i
oo 2.386383 MHz| .
. LS175
Tir
(U26) [1.1931817 MMz azey
e u34)

Fig. 2.9. E! circuito de refoj del 1BM PC,

$ RELOJ DEL SISTEMA (CLKBB) 4.772727 MHz
P A LA TARJETA GHAFICA {05C! 14.31210 MHt



FUNCIONAMIENTO DEL IBM PC 29

)
8288 10R! ouTo _ INTERRUPCION
~— PERIODICA DE 18.2
{UE) 10w/ KMz IRQ O
—

LS245 ouUT1 LS74 RELOJ DE 15.5EG
{us) a::=3 =% (ug7) % PARA REFRESCO
TEMPORIZADOR ADM DE MEMORIA

BUS DE DATOS DO-D7 DE INTERVALD
PROGRAMABLE —_—
(TP 8253
{u34) A
8255 | CANAL TIMER 2 ouT2 LS38 75477 |
(U36) usa) [P wes) _"Li\l
ALTAVOZ

LS175

RELOJ
DE 1.1931817 MHz

br

Fig. 2.12. Ei circuito del termporizador de intervalo progra-
mable (TIP) 8253.



‘ ' - ATC-1020 Intel 430VX Mainboard
Component Location Diagram

P19 ; -
I \’n i o
T B seestensanse 2
< ‘ A TR OM. g

. ...
L
M

¥
I :.J!

Boot BLK WR -
Sev Page2t ' NE

IP6 JPS bl
ety '} N
N s S L I

T
S o .
Externnal CPU Clock |* e d
See Page 6~11 T
P14 i i
l 2
u )
| e e -
955 110 BN :
CPU -Core Vultage R | ::
See Page 610 ' ’ -

| SPFAKIR  KFYLOCK

G- P11 LI LVI ) o I w7
. ] '
v ) s " i3 ] .
il 3 I 1. . . : I !
- [ ) :
: PRISEL SMIETH-LFD mrarn '
‘ | See Pave 13
,'-,,5 H ;u. ! dpe I3 ) I Single Dual Voltage t Pl kg ; Unhoard TAG
| ::i ! [ | I are poewr [LED I See Pape 6 [0 See Pape 6 |} l Sec PugL‘ R
) 3 e, )

A

o
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1-1 SYSTEM FEATURES

=

O 0 U000 DOQO

Pentium level CPU operaling at 75 MHz 1o 200MHz wath 321-pin
ZIF sockel 7 and scalabillly%_lo accept processor in the future
INTEL 82430VX PClse!

Using four 72 pin SIM sockets provides two banks of 64-tit
wide path up to 128MB addressing page mode DRAMs
Supporting two types of DRAM including EDO (Extended Dala
Qut), or FPM (Fast Page Mode)

Supporting four PCI bus master revision 2 1. 5V interface
compliant and three 16-bit ISA siots

Dual Master IDE connectors suppor up lo four devices in two
channels for conneclion of high capacty hard disk drive, C[-
ROM tape backup elc

AT slyle keyboard connector and P5/2 mouse conneclor
Winbond 83877 highlsp'eed Mulli-iO chipsel.

Supporting Infrared transfer (IrDA TX/RX) connection

One FDC por suppoerts two devices up to 2 88MB

Two 16550A fast UARTSs compatiable serial ports

One EPP/ECP mode parallel port

Hardware Dimensicn 1s 220mm x 280mm (8 66" x 11 02") with

four Iayerls designed

2-2 CPU INSTALLATION

ATC-1020 supports Pentium level CPU wp lo 200MHz For
inslallation, please nolice CPU pin 1 must align with the ZIF sockel
7 Pin 1 location, Before you install or upgrade your CPU, please
read CPU guide from CPU manufacturer to make sure the CPU
voltage specificalion Then choose the right installation in the 2-2-1
based on your CPU type/brand and folow the description lo selup i
jumpers If your CPU is not in the list of 2-2-1, please refer to 2-2-2
and 2-2-3 for installation

2-2-1 CPU TYPE SELECTION

A. INTEL PENTIUM CPU (P54C)

[P | 12
'l CPUCore Voitage | VRE | STD
JP14 12" 3-4*

-

STO 23.135v ~ 3 600V

“* VRE 3400V ~ 3 600V

{The fourth line of the mark on the under-side
of the processor contains a code that identifies

intel Pentium CPU,
the firsl tetier after /
denctes voltage type

the voltage level type Vis VRE. S5 standard )

INTERNAL CPU CLQCK| JP5 JP6 JP9 JP10 1 Ex x frq_—l

75MHz open | open } 12 -2 || S0x15
S0MHz open | close 1-2 1-2 60x1 5
100MHz close | open 1.2 12 66x1 5
120MH 2z open | close 12 123 60x2 0
133MHz close open 1.2 2-3 66x2 ()
150MHz open close 23 23 B0x2 5
166MHz close | open ; 23 | 23 | epx2n
180MHz open | close 2-3 12 60x3 11
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,JP 14 based on its CPU /O voltage and core voltage

| JP11 | 23

Set 2-3 for dual voltage mode

CPU Core Voltage | 3 5V

33V

29V

JP14 1.2 34

5-6

| 28V

7-8

Currently, Intel P55C is released 2 8V core voltage only
Please confirm this with your system supplier before you

install P55C CPU

INTERNAL CPU CLOCK| JP5 | JP6 | JP9 | JP10 J[Ext.x Frg,
166MHz close | open | 2-3 | 23 _' _66x2.5
180MHz | open | close | 23 | 1-2 || 60x3.0
200MHz close | open 2-3 1-2 66x3.0

¥ The location of JP11 and JP14

i~ JP11

£
-

JP14

C Cyrix 6x86/46x861. CPU

# Cyrix 6x86 {028) CPU

___¢r
Cyrix 6x86 (028)

linternaL crucrock| Jps | ops 1 o9 | up10 [Extx Frq.
_PRI20+ @ 100MHz | open | open | 1-2 | 23
_PRISO+ @ 120MHz | open | close 12 | 23 J| é0x20
PR146+ @ 133MHz | close | open 1-2 2-3

[Cyrix logo)

6xB6-Pxxx+GP
XXMHZ

The button line of the maork on the
processor conlains a code 028 that
idenlifies the voltage level type. (I
the code s 014 or olhers, or no
marking then please contact youwr
dealer.

® Cyrix 6xB6L CPU [duoal vollage])

{Cyrix logo)

&x861 P150+GP
| 20MH7
_28v

P

___chu__ T wen [ pia |
Cyrix 6x86L 2-3 7-8
INTERNAL CPU CEQCK] IPS JP4 P9 JPID Y| Ext x Friy
PR120+ @ 100MHz | open | open [ 12 | 23
PRI @ 110MHz | close | close | 12| 23 || 5520
PRISO+ @ 120MHz | open | close | 1.2 | 23
PR16&6+ @ 133MHZ | close | open 1.2 2-3
o e The ek on the  processer

containg as the sample in the leN
The code-nome  4x841 syl
voltage mode  procasser ynu

should set P11 10 27



G

%

D. AMD-K5 CPU :
_CPU__ T T
AMD K5 1-2 1-2
CPU CLOCK RATING | JP5 JP6 JPg JP10 || Ext x Frq
__PR75ABR75MHz | open | open | 1-2 1} 1:2 } 50x1.5
_PRI0ABQ 90MHz _ | open | close ) 12 | 12 [ 60x15
PR100ABQ 100MHz | close | open 1-2 | 1-2 ) 66x15
PR120ABQ 90MHz ) open | close ;| 1-2 | 1-2 QI 60x15
FR133ABQ 100MHz | close | open -2 1 1-2 66x1 5
PR166ABQ close | open 2-3 2-3 66x2.5
E. AMD-K6 CPU
AMD Ké6-PR166/PR200
I P P14
2-3 5-6
INTERNAL CPU CLOCK JP5 JPé JP9 JPI0 | Ext.x fFrq.
__AMD K6-PR166 close open 2-3 2-3 66x25
AMD K6-PR200 close open 2-3 1-2 66x3.0
/" ~= Product Name
AMD-K5 -
MD-K5™ P-rafin
/r/ s
PRIOOD
AMD—KSﬂE’I‘O'D_ABQj"—"_ Internat CPU
100MHz Frequency

!

2-2-2 CPU VOLTAGE SETTING

JP11 is for setting single or duat CPU vollage mode. JP14 is used
for various CPU voltage value types, please refer to CPU's marking
onfunder CPU and its user's manual

CPUMODE |  Single } = Dual
JP11 @ @
1-2 2-3
CPU CORE VOLTAGE JP14 )
INTEL ____S_ID ~ T_gj_____ _l 3
{P54C) VRE 1-2 5
P55C 2.8V 7-8 | :
Cyrix 6x86(028) 1-2 J
Cyrix 6x86L 7-8
AMD Ks 12 l
AMD |K6(PR166/200) 56
— PS5
/ P
(1
P4 —
L
| P10

P54C VRE
[ Cyrix 6x86

AMD K5

g P54C STD

* AMD Ké
{PR1&6/200)

- P55C
Cyrix 6x86L



2.2.3 CPU CLOCK SETTING

The following setting is for new release CPUs

EXTERNAL CPU CLOCK JPS JP6
50(MHz) | _ open _..open _
_ S5(MHz) | close | close
__. BOMHz) 1 open | close
66{MiHZ) close open

JPS JPB JP5JIPS  JP5JP6  JPS JPB

External i
CPU Clock 8 8 &H }E 8 '(B Hg 8
50MHz 55Mhz 60MHz 66MHz
INTERNAL CPU CLOCK JPO JP10
INTEL EXTERNAL CLOCK X 15 |  1-2 1-2
INTEL EXTERNAL CLOCK X20 1-2 23
INTEL EXTERNAL CLOCK X2 5 2-3 23
INTEL EXTERNAL CLOCK X 3.0 2-3 1-2

Internal JPSJPI0O JP9JP10  JPSJP10  JPOJPIO

oo 1 BE B BE B8

x15
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ATC-2000 Intel 430HX Mainboad

CPU -Core Voltage
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See Page 6~10
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CHAPTER 1 INTRODUCTION

This manual introduces how to configure the ATC-2000
mainboard for different environments. 's an overview of the layoul
and fealuyres of the mainboard, and also provides information for
you to change: the configuration or system environment

This manual is divided into two sections

PART ONE includes page A which contain Jayout diagram of
the mainboard. Please refer it when you configure the system

PART TWO includes three chapters as following:
Chapler 1 is an overview of the mainboard features and packing
contents of the mainboard

Chapler 2 describes how to upgrade and to change hardware
configurations such as memory size, CPU type, and lists of
fumper settings and conneclors

Chapter 3 is the user's guide of AWARD BIOS setup utility,
and Flash ROM BI0S update procedure The menu showed in
this chapter are defaull settings

Your system dealer will set up the mainboard according to your
demangd of compuier. It means that the current settings of your
mainboard's current setting may not be the same as the defaults
shown in this user's manual. If you need to change your
configuration, please ask your dealer firstly, be sure this will not
against your system warranty. Or ask for your dealer to do it for you,

REMARK
Intes is a registered tradernark of Intet Corporation

MSD0S s a regisiered trade mark of Microsoflt Corporation
Al pther brands and product names are hiademarks reqistered trademarks aof their respective
COMPANtes

(S
(1 2

.@J _

1-1 SYSTEM FEATURES

2 P54C, P55C Pentium level CIPU operating at 75 MHz to
200MHz with 321-pin ZIF socket 7 and scalabifity to accept
processor in the future

B INTEL 82430HX PCiset

B Using four 72-pin SIM sockels, provides two banks of 64-bil
wide path up to 256MB addressing page mode DRAMs.

& Supporting all types of DRAM included ECC (Error Checking
and Correcling) or parity, EDO (Extended Data Out), BEDO
(Burst EDQ), or FPM (Fast Page Mode).

& Suppotting four PCI bus master revision 2.1, 5V interface
compiiance and four 16-bit ISA slots.

& Dual Master IDE connectors support up to four devices in two

channels for connection of high capacily hard disk drive, CD-

ROM drive, tape backup etc .

Supporting the USB (Universal Serial Bus) connector

AT style keyboard connector and PS/2 mouse connector

Winbond 83877 high-speed Multi-VO chipset

Supporting Infrared transfer (IfDA TX/RX) connection.

One FDC port supports two devices up to 2 88MB

Two 16550A fast UARTs compaliable serial porls

One EPP/ECP mode parallel port

Hardware Dimension is 220mm x 280mm (8 66" x 11.02"} with

D oonoo

S O R v

four layers designed



1-2 CHE” "~ LIST OF THE PACKING

" The mainboard comes securely packed in a durable box and
shipping carton. If any of the above items are missed or damaged,

please conlact your supplier,

/of

Each mainboard centaining

_.._n._a_..—n—l_;lﬁ

Description

Mainboard - ATC-2000

Diskette
Cable
Cable
Cable
Cable
Manual

: Enhanced IDE driver (3 57).
: Enhanced IDE connector.
“F.D D connector

: Serial port.

: Serial/Parallet

* User's manuat

NOTE : Leave the mainboard in its original packing until you are

ready to install it.

CHAPTER 2 INSTALLATIO,

2-1 INSTALLATION PROCEDURE

Before installing the computer, please prepare all components such
as CPU, DRAM:; peripherals such as hard disk drive, keyboard, CD-
ROM drive; and accessories such as cables. Then, install the
system as following .

;o AW N

. Plug CPU (w/ heat sink and coaling fan), DRAM modules in the

mainboard.

. Set jumpers based on your configuration.
. Plug add-on cards in PCi or ISA slots
. Connect cables to peripherals, power supply .

. Make sure all components and devices are well connecled,

turn on the power and setup System BIOS based on your
configuration,

. Install peripheral, add-on card drivers and test them,

7_1f all of above procedures are success, turn-off the power then

plug all of them into your computer case



2-2 CPU INSTALLATION

ATC-2000 supports P54C and P55C

types of CPUs up fo

200MHz. For inslallation, please notice CPU pin 1 musl align with

the ZIF socket 7 Pin t location.
2-2-1 CPU TYPE SELECTION

A.INTEL PENTIUM CPU (P54C)

“JaPio JP11
12 1-2

| cPu core voltage | 3.45V | 3.3V
JP9 1-2* 3-4*

* $TD sel “3-4" **VRE set"1-2"
(The fourih line of the mark on the under-side

of the processor contains a code that identifles
the voltage level type Vis VRE S s standard )

Intel Pentium CPU,
the first letter after /'
denotes voltage type

INTERNAL CPU CLOCK| JP7 | JP8 | JP3 | JP4 [ ExixFrq
75MiHz | close | close | t-2 | 1-2 § S50x15
—-_'-éaRGHz - ~open | close | 1 2 | 12 60x1 5
} -_77_1&@—2 | close open | 1-2 | 1-2 66x1.5
" 120MHz | open [ close | 23_| 12 || 60x20
T 7"7q33mHz | close | open | 2-3 12 || e6x2 0
" isomHz | open | close | 23 | 23 § 60x25
77 YeeMHz | close | open | 23 | 23 || e6x25
wi_——ﬁOtle-Ew__ﬂ open close | 1-2 |_2-3 || 60x3.0
Lm B 200MHz close open 1-2 2-3 66x3 0

B. INTEL PENTIUM CPU {P55C)

Besides CPU clock setting, for P55C (MMX) CPU you have to
sel JP10/JP11/JP12/JP13 based on its CPU /O voltage, and
JP9 based on its core voltage.

CPU Core Voltage

3.45V

3.3v

2.9V

2.8v*

2.7V

JP9

1-2

3-4

5-6

7-8

9-10

*Currently, Intel PS5C is released 2.8V core voltage only. -

Please confirm this with your system supplier before you
instalt P55C CPU.

zidr
gidr
4
o

/0 VOLTAGE JP10 JP11 JP12 JP13
VI/O = 3.3V 2-3 2-3 close open
INTERNAL CPU CLOCK| JF7 JP8 JP3 JP4 Y Ext.x Frg.
166MHz close | open | 2-3 2-3 )| 6625
. 180MHz open | close | 1-2 23 || 6030
200MHz close | open 1-2 2-3 66x3.0
53
|~ 22
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C. Cyrix gu86 CPU
P9 P10 P11 1]
| 1-2 12

D. AMD K5CPU

INTERNAL CPU CLOCK

JP7 JP8 JP3

P120+ 100MHZz

ciose | close 2-3

P133+ @ 110MHZ open [ open 2-3
P150+ @ 120MHz open | close 2-3
© P166+ @ 133MHZ close | open 2-3

(Cyrix logo)

6x86-Pxxx+GP
xxoxMHzZ
3 62V(D28)

The bottom line of the mark on the
processor contains a code 028 that
idenlifies the voltage level type If the
code i1s 016 or others, or no marking
then please contact your dealer

JP9 JP10 JP11
1-2 1-2 1-2
INTERNAL CPU CLOCK| JP7 JP8 JP3 JP4 | Ext.x Frq.“

PR75ABR 75MHz_ | close | close 1-2 1-2 50x1.5
PRY0ABQ 90MHz | open | close 1-2 1-2 60x1.5
PR100ABQ 100MHz | close | open 1-2 1-2 66x1.5
PR120ABQ 90MHz | open | close | 1-2 1-2 _|i_60x1.5
PR133ABQ 100MHz | close | open 1-2 1-2 66x1 5
PR150ABQ 120MHz | open | close 2-3 1-2 60x2.0

\

AMD-K5-PR133ABO
100MHz

AMD-K5
PR133




2-2-2 CPU YOLTAGE SETTING
JPY is used to various CPU core voltage lypes, please refer to
CPU's marking onfunder CPU and ils user's manual

1 CPU JP9
INTEL STD 3-4
| (P54C) VRE 1-2
Cyrix Ex86(028) 1.2
AMD K5 1-2

JF9
(I pnS ~ pin 10 are reserved for dual voltage CPUs) ' ]

2-2-3 CPU CLOCK SETTING
The following setting is for CPU speed released later than 2-1-1.

EXTERNAL CPUCLOCK|  JP7 |  JP8
50(MHz) close | _close
55(MHz) .. open _..open
60MHz) - | open | _ close
66(MHzZ) close open
£ | JP7JP8  JP7JUP8  JPTUPB JPT7 IPS
xterna
CPU Clock : EH@ 88 QHJJ @g
SOMHz 55Mhz B0OMHzZ 65MHz
INTERNAL CPU CLOCK JP3 JP4
INTEL EXTERNAL CLOCK X 1.5 12 4 12
(INTEL EXTERNALCLOCK X20| 23 | i2
INTEL EXTERNAL CLOCK X2 5 2-3 2-3
INTEL EXTERNAL CLOCK X 3.0 1-2 2-3

Internal
CPU Ciock :
Y
)
~0

JP3 JP4 JP3 JP4

G

xt 5 x2.0

JP3JP4 JP3 JP4

?ﬁ ty

x3.0

2-3 SYSTEM MEMORY INSTALLATION

ATC-2000 provides four 72-pin SIM sockets for system memory
expansion from 4MB to 256MB. These four SIMs are arranged lo
two banks, Bank0 (SiM 1, 2) and Bank1(SIM 3, 4), please refer to
page A. Each bank provides 64-bit wide dala path.

The mainboard accepls Fast Page Mode DRAM, and EDO Mode
{Extended Data Out) DRAM, with a speed at least 70 nanosecond.
You should plug DRAM modules intg wo sockets (same bank) or
four sockels at one time. Each pair of modules must be the same
size, type, and speed; no matter single-side or double-side modulte. .
Flease plug in Bank 0 firstly if you only have 2 modules The
mainboard supports mixing of EDO DRAM SIMMs with fast page
mode DRAM SIMMs among different banks; please plug EDQ in
Bank 0, if you only have 2 EDO modules.

If you install more than 64MB DRAM o ATC-2000, and would
like to get more than 64MB cacheable size function, you should
plug one 16K8 (or 32K8) TAG RAM into U16A socket, and change
BIOS value of ‘L2 Cache Cacheable Size' to ‘512MB" ( refer to the
screen of "CMOS SETUP UTILITY" page 32)

*# System Memory Combinations Options i+

—

BANKO BANK1 Total Memory
SiM 1, 2 SIM3. 4 SIM 1.4
2MBx2 - 4MB
R T " R
Case T T s
T T e T T e
Cemee | L 16MB
T e | e
e | e 16MB
e | e C2ame
) 7 -:cont|r1tle- S
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4AMBx2 I

LLYE:$%4 24MB
T e . 32MB
16MBx2 32Mp
BMBX2 sMB ||  32MB
4AMBx2 16MB X2 40MB
16MBx2 AMBx2 oM
VB2 16MBx2 wMB
" 16MBx2 BMBx2 48MB
32MBx2 - 64MB
. 32MBx2 54MB
16NBx2 16MBx2 oamB
Camex | amBe 72MB
32NBx2 | ame | e
T Tevea || smez | eoms B
e BMBx2 o somMB
16MB2 32MBx2 BME
2MBe | temMBx2 | sMB
Ceamee | - | Tizewms
T  gamex2 126MB
B | somexz | 128mM
CamBxz | same ) 136M8
ewBz | ampa 136MB
"~ amee | eamex2 144M8B
" eamBr sMBx2 | 144mB B
T 1eMBR2 64MBx2 16ms
64MB2 16MBX2 t6omMB
2MB 2 54MBx2 192M8
" eamB | 3aMBx _192rv|e_k_
T GamBR s4MBx2 | 256MB

2-4 SRAM INSTALLATION

ATC-2000 is buill-in 256KB or 512KB Sync. Pipeline Burst
SRAM on board and provides a Sync. SRAM module in COAST
slot for further expansion. The Maximum capacity is 512KB.

% System Memory Combinations Options 3

SRAM TYPE | SRAM SIZE DATA SRAM | TAG SRAM
Synchronous 256KB 32K32 x 2pcs | 16K8 or
on board* 512KB 64K32 x 2pcs | 32K8 x 1pcs
Synchronous 256KB 32K32 x 2pes 16K8 or
maodule 32KB x 1pcs

* on board DATA SRAM chips loaction are U24 and U25,

TAG SRAM chip location is U186, U1BA socket is used for DRAM
installed more than 64MB. (refer to 2-3)

# Upgrade Procedure

For upgrading your Sync. SRAM from 256KB to 512KB by using
COAST Module, you should plug-in the KI'T-256 module, then set
JP1 to “open” ( disable the original TAG on board). You must use

'KIT-256 for upgrading your system to 512KB Sync. SRAM please

contact your system dealer about this informalion. It does not need
any BIOS value adjustments for upgrading the SRAM size.

On Board TAG JP1 "

_,___._Qii;a_b_"i_______, . ..open
Enable close

(I your module is without Tag RAM,
please sel JP1 “close”)

Disable Enable




2-5 OTHER JUMPERS AND
CONNECTORS DESCRIPTION

RST : Reset connector

Reset Signal
The tocation of following jurnpers please refer to page A U GND
Jumper Function '! Remark ] SMI : SMI fead
open: Normal * GND
d CMOS
B Ps close: Clear CMOS 9 SMI Signal

open. PCI CLK/3 for external
P8 ATBUS CLK CPU clock 50MHz TB-LED : Turbo LED indicator, LED on
. close: PCI CLK/4 for external when system runs higher speed

| . CPU clock 60, 66MHz 9 GND
* is default setling ) +5V

The tocations of following connectors are indicated in page A,B. IDE-LED : IDE devices indicator LED
Vvhen you plug a cable into the following VO connectors, you should ‘ connector. IDE-LED stays ON indicates
t ave the pin 1 edge of the cable aligned with the pin 1 end of the QGND on-borad IDE devices on operation
connecior.

+5V 1 plug wire into wrong connector, color

Of LED will be lighter and the IDE devices
ONB - Speaker, Keyboard Lock, Resel, SMI can slill function properly.

Turbo LED, and IDE LED connectors

D SPK : speaker B J1: CPU cooling fan connector. Wire with +12V
4 _,% Speaker - 1 [ _JGND f’O"age (most likely red wire) must be plugged
- ' GND 2 +12V Into pin2, and GROUND wires (most likely
g GND + 3 (UJeND black wires) must be plugged into pin1 andfor
71 vCC ' pin3. please confirm the wire color represtation
+e 7 with your supplier
= t CAUTION: Plug wire inlo wrong connector will
v
+ 7 DAMAGE fan and mainboard.
m
o
KEYLOCK : keyboard lock switch and
I S— power LED connector
Power LED +
N/C ] T 5y IR1: Infrared module conneclor
GND (power) 5 [ J X
- Keylock g.) N/C
U L] GND (keylock) 3 () IRRX
4 () oNp
5 Q IRTX

/7]



'N9 : Universal Serial Bus connector, this is
used to connect USB devices through an

[brenn)
Ve GND optional dual head cable with a iron plane.
Do - D1+
Do+ D1 -
GND VCC
(red)

KB1 : 5-pin AT style compatible keyboard
conneclor.

CN1 - PS/2 mouse connector, which is used to

connect an optional cable.
6 pin1: data

pin2 " N/C

pin3: GND
5 pind : VCC

pin5 - clock

pinGg : N/C

LW o= N A

PW1 : +5 Voltage power supply connector.

PG +12V GND +5V
OO0QUUTOQUDON
o +5V 12V -5V

O

]

CNZ/3:COM1/2

z 7

CNZ2ICN23 : this two connectors are used t.
connect serial port cables.

pin

signal name

DCD

Serial In

Ssss

i = = S\

Serial Out

DTR

GND

DSR

RTS

CcTs

RI

mefﬁmm&wr\:—n

N/C

CN4 : this connector is used to connect floppy
disk drive through cable.

signal pin signal
2 |RWC- 20 |STEP-
4 |reserved | 22 |Wirite Data
6§ |FDEDIN 24 |Write Gale
(-';r:) 8 _|Index- | 26 {Track 00-
a9 (:-,;)34 10 Mc?tor EnableA-| 28 |Write Prolect- |
12 |Drive Sele B- | 30 |Read Data- |
14 |Drive Sele A- | 32 |Side 1 Sele -
16 {Motor EnabieB- | 34 |DisketteChange
18 |DIR- _ -
|_All of odd pins are ground

CN5: LPT




CN5 : this conneclor is used to connect parailel

port cable.
1 14 | pin signal pin signal
2 g % % 15 1 ISTROBE- 10 |ACK-
| 2 |DataBit0 11 |BUSY
3 |DataBit 1 12 |PE
4 DataBit2 13 |SLCT
| & Data Bit 3 14 |Auto Feed-
E@ 6 Data Bit 4 15 |[ERROR-
13X 26 7 |DataBit5 16 [INIT-
8 Data Bit 6 17 |SLCTIN-
g Data Bit 7 26 |N/C
| pin18 -- pn25 are ground

CN6/CNT : this two connectors are used to connect
IDE devices through IDE cables, total 4 devices.

12
3( X )4

pin signal pin signal
E i |Reset IDE 21 |DDRQO(1)
2 __|GND 22 [GND

3 |HostData? 23 |70 Wirite-

4 |HostData 8 24 IGND
Host Data 6 25 |fO Read-

5
% | "6 |HostData® | 26 |GND
39°_AL 40 _ 7 |HostData 5 27 |IORDY
8

Host Data 10| 28 |N/C

..__.
I

_ | 9 [HostDala4 | 29 |DDAKO-(1)- |
MO HostData 11 | 30 |GND

[D |11 (HostData3 | 31 |IRQ14*
- 12 HostData12 | 32 JIOCS16-
I:J | 13 |HostData 2 33 |Addr 1

14 |[HostData 13 | 34 |IN/C
15 |Host Data 1 35 |AddrQ
* 16 {HostData 14 | 36 |Addr2

IDE2 pin3 ! is IRO15 — -

or MIRGO 18 |Host Data 15 |. 38 |Chip Sele 3P-
|19 iGND 39 |Activity
BN 20 _|Key 40 |GND
'Ju' I8

i

2-6 IDE DRIVER INSTALLATION

!
The IDE driver installation procedure is printed on the label of
diskette as following :

Setup for DOS/Windows :

1. Starting MS-Windows 3.1 (or 3 11)

2. Select Program Managér, "RUN" a file, then type "A\selup.exe”
3. Exit MS-Windows, turn power off; then turn power on.

Setup for Windows 95 :

1. Starling Windows 95

2. Select "My Computer”, select “Control Panel”; select “System”;
then select "Device Manager”, "Hard Disk Controllers”

3. Double-click to remaove default driver program, restart computer.

4. Follow the instructions on your screen to install new {DE driver
we offer in the 3 5" diskette

5. Exit Windows 95, turn power off; then turn power on.

i For more information, please refer to Windows 95 manual

Make sure your HOD should foliow ATA standard, and your CD-
ROM drive should follow ATAPI standard. When you plug-in the
IDE devices, please plug your first and second devices into IDE 1
port {Master then Slave), then plug third and forth devices into IDE
2 port. If you have CD-ROM drive, please set it behind hard disk
devices as the last device. For example, if you have 2 HDDs and 1
CD-ROM diive, you should set HDD1 and HDD2 in IDE1 Master
and Slave, set CO-ROM drive in IDE 2 Master. Some of the brands
devices combination may not work under this sequence, you can try
to re-arrange the device sequence and retry to run it, or contact
your vendor

11



CHAPT@R 3 AWARD BIOS
SETUP

This chapter explains the systern BIOS setup, and how to updale
new BIOS. All BIOS screens showed in the following pages are
dafault values, your system dealer will set up these values
according to your demand of computer.

ATC-2000 uses Flash ROM to make BIOS easier to be updated

by the floppy disk-based program. and to committe Microsoft
Windows 95 plug & play feature.

- JP5 Setting is for Update System BIOS

] _open NORMAL * JP5
close CLEAR CMOS 8 EB
= is defauit sefling

NOTE : If your mainboard is used
‘Benchmarg’ battery, you
should clear CMOS under
powering on, otherwise the
‘clear’ will not work

Nomal Clear

;i JP 14 Setiing is for Voltage of Flash ROM

12 +H2V JP14
2-3 +5V @ %
+12V 45V

=

20

3-1 UPDATE BIOS PROCEDURES

If the BIOS needs to be updated, it can be obtained on a diskette
from your system supplier. The BIOS diskelte includes 3 files:
“awdflash.exe” -- BIOS update utility program
‘readme.bxt”
“(update BIOS filename with version number).rom”

The update procedures are as following

1. Bool the system to DOS mode in a normal manner,

2. Insert the updated diskette to drive A (or B).

3 Change working directory to floppy drive, A or B, which contains
the update BIOS diskette. -- Type “a:\" or “b'\", "ENTER".

4. Run the BIOS update utility -- Type “awdflash”, "ENTER".

5. Type “(update BIOS file name with version number).rom”,
ENTER.

6. Type “N" when the screen displays the message : " Do you want
to save BIOS (Y/N) ?".

7. Type "Y" when the screen shows the message : " Are you sure
to program (Y/N) 7"

8. Follow instruclions displayed on the screen. DO NOT remove
the update BIOS diskette from the floppy drive nor turn the
system power off until the BIOS update is completed.

9. Exit the utility and turn the system power off, set JP5 to 'close’ to
clear the CMOS. After about 10 seconds, set JPS to ‘open’
{remove the jumper cap ), become the normal status

10 Turn the system power on and lest your system working
properly ar not.

2



+-2 AWARD SYSTEM BIOS
CONFIGURATION SETUP

The following pages explain how lo set up the system
configuration (CMOS) under the AWARD BIOS. The SETUP
program s stored in the Read-Only-Memory (ROM) on the
mainboard. To do the SETUP procedure, press the <Del> key
when the syslem is booting up. The following main menu will
‘poear. Please select " STANDARD CMOS SETUP" 1o enler the
2 ¢t screen

ROM PCI/ISA BIOS (2A59FA29)
CMOS SETUP UTILITY
e ___AWARD SOFTWARE, INC
T ANDARD €MOS SETUP INTEGRATED PERIPHERALS
105 FEATURES SETUP PASSWORD SETTING
“HIPSET FEATURES SETUP IDE HDD AUTO DETECTION
I'WER MANAGEMENT SETUP SAVE & EXIT SETUP

I 2/PCI CONFYGURATION EXIT WITHOUT SAVING
. AD BIOS DEFAULTS

33 Quit A > & Select tem -
i’ Save & Exit Setup —..__(Shifty F2 . Change Color
Tlm_e_ Dale_. Hard Disk Type

i e s —

== =S e =

he section on the bottom of the main menu explains how to control

+screan  The other one section displays the items highlighted in
* list

X

v
1 e

\J]‘

@

]
[

— =

This screen records, some basic hardware information, and set the
system clock and error handling. These records can be lost or corrupted
if the on-board battery is failed or weak.

ROM PCI/ISA BIQS (2A59FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP
BIOS FEATURES SETUP
CHIPSET FEATURES SETUP
POWER MANAGEMENT SETUP
PNP/PCI CONFIGURATION
LOAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

ESC: Quit
F10 Save & Exit Setup

Pl > &:Select ltem
{Shift) F2 : Change Color

‘I Time, Date, Hard Disk Type . . .

ROM PCINSA BIOS (2AS58FAZ29)
STANDARD CMOS SETUP
AWARD SOFTWARE, INC.

‘Date (mmdd yy} Fri, Jun 14 1996
Time(hh mm ss) :13:37 .14
{HARD DISKS TYPE SIZE CYLS HEAD PRECOMP LANDZ SECTOR MODE
lPomary Master *  Aute 0 O 0 0 0 0 Auto
:Pr|mary Slave .None O o] 0 0 0 4] -
Secondary Master - None O 0 0 0 0 o}
Secondary Slave ' None 0 0 0 0 0 0
Drive A 144M, 3.5 1In Base Memory : 640K
Drive B : None Extended memory ©  7168K

Other Memory ' 384K
Video . EGAVGA b e e
Mat On AllErors | TotalMemory 812K
ESC Quit L3> € Select ltem PU/PD/+I- Modity
F1_. Melp . _ (Shift)F2. Change Color : :

i




Time

_Primary Master
_Primary Siave

mm is month, dd is date, yy is year.

date from 1 lo 31 ]
month from Jan. to Dec.
| year from 1900 to 2099

hh is hour, mm is minute, ss is second.

hh from 0 to 23 (24-hour military -time)
mm from O to 59

55 from 0 to 59

These categories identify the types of 2 channels
that have been installed in the computer. There

_Secondary Masterare 45 predefined types and 4 user definable
_Secondary Slave types are for Enhanced IDE BIOS. Type 1 to 45

F7/

are predefined Type 'user’ is user-definable
Press PgUp/PgDn to select a numbered hard
disk type or type the number and press<Enter>.
If you select ‘Auto’ BIOS will auto-detect the
HDD & CD-ROM Drive at the PQST stage and
showing the IDE for HDD & CD-ROM Drive. If
you select ‘user’, you will need to know the
information listed below. Enler the information
directly from the keyboard and press <Enter>.
This information should be from your hard disk
vender or dealer [f the controller of HDD
interface is ESDI, the selection shall be ‘Type
1".1s SCSI, the selection shall be 'None’.

If the device has not been installed select
‘NONE' and press <Enler>,

Type drive type

| SIZE automatically adjusts
CYLS number of cylinders
HEAD number of heads
PRECOMP | write precom

| LANDZ landing zone
SECTOR | number of sectors
MODE mode type

24

Drive A
Drive B

Video

Halt On

Memory

I3

This category identifies the types of fh lisk
drive A or drive B that have been instaliea in
the compuler.

None No floppy drive installed
360K, 5.25 in |5.25" PC-type 360KB capacity
1.2M, 5.25in |5.25" AT-type 1.2MB capacity

720K, 3.5in__ j3.5* double-side 720KB capacity

1.44M, 3.5 in [3.5" double-side 1.44MB capacity

| 2.88M, 3.5in |3.5" double-side 2.88MB capacity

This category selects the type of video adapter
used for the primary system monitor. Aithough
secondary monitors are supported, you do not
have to select the type in Setup.

This category determines whether the computer
will stop if an error is detectd during power up.

No errors  [When the BIOS detects a non-fatal
error the system will be stopped and
you will be prompted

All errors  {The system boot will not be stopped
for any error that may be detected

All, Bul The system bool will not stop for a
Keyboard |keyboard error, it will stop for all
other errors

Alt, But The system boot will not stop for a
Diskette  |disk error, it will stop for all other
errors

All, But The system boot will not stop for a
Disk/Key |disk or keyboard error, it will slop for
ali other errors

This category is display-only which is determined
by POST (Power On Self Tesl) of the BIOS.
Base Memory The value of the base memory
is typically 512K or 640K based on the memory
installed on the mainboard



Extenaed Memory {uw much extended
memoty is present during the POST Thisis

the amount of memory localed above i1MB in
the CPU's memory address map.

Other Memory This refers to the memory
Jocated in the 640K to 1024K address space.
The BIOS is the most frequent user of this RAM
area since this is where it shadows RAM.
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This screen is a list of system configuration options. Some of them are
defaults required by the mainboard's design, others depend on the
features of your system.

ROM PCHISA BIOS {2A59FA29)
CMQS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP INTEGRATED PERIPHERALS
BIOS FEATURES SETUP PASSWORD SETTING
CHIPSET FEATURES SETUP IDE HDD AUTO DETECTION
mPOWER MANAGEMENT SETUP SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS

ESC Quit M3 € Select ltem
F10 Save & Exit Setup (Shifty F2_Change Color
Virus, Protection, Boat Sequence

ROM PCI/ISA BIOS (2A59FA28)
BIOS FEATURES SETUP
AWARD SOFTWARE, INC

Virus War;u;g Disabled |Video BIOS Shadow Enabled
CPU Internal Cache Enabled |C8000-CBFFF Shadow Disabled
External Cache Enabled |CCO00-CFFFF Shadow Disabled
fQuick Power On Self Test  Disabled [DOUCO-D3FFF Shadow  Disabled |
Boot Sequence AC DA0DO-D7FFF Shadow  Disabled |
Swap Floppy Crive Disabled |DBDCGO-DBFFF Shadow . Disabled
Boot Up Floppy Seek Enabled |DCO00-DFFFF Shadow - Disabled
Boot Up NumLock Status on

Beot Up System Speed High

Gate A20 Oplion - Fast

Typematic Rate Setting Disabled | _
Typematic Rate{Chars/Sec) - 6 Esc . Quit 44> € Select ltem
lypematic Delay(Msec) - 250 F1  Help PU/PD/+i- . Modify
Security Option Setup F5 Ofd Values (SHIFT)F2 Caolor
JF‘SL? mouse funchon control  Enabled |F6  Load BIOS Defaults

PCINVGA Palette Snoop - Disabled |F7 Load Setup Defaults

08/2 select for DRAM>B4MB  Non-052

[Report No FOD for WIN 95 No

[N
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CrU
Internal Cache
External Cache

.Quick Power On
Self Test

£

=

When this item is enabled, the BIOS will

monitor the boot sector and partition table of the
hard disk drive for any attempt at modification.

If an attempt is made, the BiOS will halt the
system and the following error message will
appear. Many disk diagnostic programs which
atlempit to access the boot sector table can
cause the above warning message. If you will

be running such a program, we recommend

that you first disable Virus Prolection beforehand

I WARNING !

Disk boot sector is to be modified
| Type ‘Y to accept write or ‘N’ to abort wrile
', Award Software, Inc.
'|

UEnabled |Activates automatically when the
system bools up causing a warning
message to appear when anything
attempts to access the boot sector or
hard disk parition table.

Disai;!ed No warning message will appear
when anything attempts to access the
. boot sector or hard disk partition

Lﬁ_,__ﬁ_y table

These two categories speed up memory access.
However, it depends on CPU/chipset design.
The default value is'enabled’

This calegory speeds up Power On Self Test
after you power up the computer. If you set
Enabled, BIOS will shorten or skip some check
items during POST.
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Boot Sequence

Swap Floppy
Drive

"Boot Up Floppy
Seek

_Boot Up
Numlock Status

_Boot Up System
Speed

_Gate A20
Option

Setting

This category determines which drive to s..ich
first for the disk operating system {i.e.,DOS).

C.A System will first search for HDD
then FOD

A,C System will first search for FDD
then HDD

CDROM,C, A |System will first search for
CDROM thert HDD, and next is
FDD

C.CDROM, A {System will first search for HDD
then COROM, and next is FDD

This item allows you to determine whether
enable the swap floppy drive or not

During POST, BIOS will determine if the floppy
disk drive installed is 40 tracks (36CK) or B0
tracks (720K, 1 2M, 1.44M)

Enabled |BIOS searchs for floppy disk drive to
) delermine if it is 40 or 80 tracks
Disabled |BIOS will not search for the type of
floppy disk drive by track number

This allows you to determine the default state of
the numeric keypad By default, the system
boots up with NumLock on

Selects the default system speed - the normal
operating speed at power up

This entry allows you to select how the gale
A20 is handled. The gale A20 is a device used
to address memory above 1 MB. Normal is
keyboard; Fast is chipset

This determines if the typematic rale is 1o be used.

When disabled. continually holding down a key
on your keyboard will generate only one instance.
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Typematic Rate
(Chars/Sec}

Typematic Delay

{Msec)

Secuyrity Option

When the typematic rate is enabled, this section
allows you select the rate at which the keys are
accelerated.

{ B 6 characters per second

Ei 8 characters per second

l 10 10 characlers per second
] 12 12 characters per second
(15 15 characters per second
|20 20 characters per second
|24 24 characters per second
I'30 30 characters per second

When the typematic rate is enabled, this section
allows you select the delay between when the
key was first depressed and when the
acceleralion begins.

250 250 msec _
500 500 msec
750 750 insec

[ 1000 1000 msec

This category allows you to imit access to the
system and Setup, or just to Selup

TSystem The system will not boot and access |
' to Setup will be defined if the correct
! password is not entered at the :
' prompt

Setup The systern will boot, but access to
Setup will be defined if the correct

‘ password is not entered at the
L prompt

To disable security, select PASSWORD SETTING
at Main Menu and then you will be asked to enter
passwaord. Do not type anything and just press
<Enter>, it will disable security Once the security
is disabled, the system wili boot and you can enter
Setup freely.

!

PCHVGA
Palette Snoop

_OS Select for
DRAM > 64MB

Video BIOS
Shadow

C8000 - CBFFF
Shadow
DCO0g0 - DFFFF
Shadow

Report No FDD
For WIN 85

It determines whether the MPEG ISA/VESA
VGA cards can work with PCIAVGA or not.

Enabled |When PCINVGA working with MPEG |
ISA/VESA VGA Card

Disabled (When PCI/VGA not working with

MPEG ISA/VESA VGA Card

This item aliows you to access the memory
that over 64MB in 0572

Determines whether video BIOS will be copied to
RAM However it is optional depending on
chipset design. Video Shadow will increase the
vido speed.

These categories determine whether option
ROMs will be copied to RAM. An exampie of
such option ROM would be support of onboard
SCSI.

For Windows 3.1x users set ‘NO’ (default); for
Windows 95 users set 'NO' or 'YES'.



This screen car the setting for the chipset on the mainboard.
ROM PCI/ISA BIOS (2A55FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC

(STANDARD CMOS SETUP INTEGRATED PERIPHERALS
:BIOS FEATURES SETUP PASSWORD SETTING
!CHIPSET FEATURES SETUP IDE HDD AUTQ DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP
iPNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS

'
f

=5C Quit

, T4 €& Select lem
F10. Save & Exit Setup

(Shifty F2 Change Color

AT Clock, DRAM Timmings,

ROM PCINSA BIOS (2A59FA29)
CHIPSET FEATURES SETUP
AWARD SOFTWARE, INC

i Auto Configuration . Enabled | Memory Parity/ECC Check . Disabled
' DRAM Timing - 70 ns Single Bit Error Report Enabled
2AAM RASE Precharge Tme 4 L2 Cache Cacheable Size ; 64MB
O2AM R/W Leadoff Timing 76 Chipset NA# Asseried . Enablzd
Fast RAS# To CAS# Delay 3 Pipeline Cache Timing Faster
D=AM Read Burst (EDO/FPM)  x333/x444 | Passive Release Enabled
DRAM Wiite Burst Timeng x333 Delayed Transaction . Enabled

Turbo Read Leadoff Disabled

PE2AM Speculative Leadcff Disabled

i.rn-Around Insertion . Disabled

. 'A Clock PCICLK/4

System BIOS Cacheabie Disabled

Video BIOS Cacheable . Disabled

b1t O Recovery Time .3 _
18-bit O Recovery Time -2 Esc Quit Select Hem
Jomory Hole At 15M-16M . Disabled {F1 Help PU/PD/+i- Modify
ear Concurrency : Enabled |F5 O!d Values (Shift}F2 Color
Cipset Special Featuires : Disabled |F& Load BIOS Defaults

f32AM ECC/PARITY Select : Parity

{2

¥
3

Auto
Configuration

DRAM Timing

DRAM RAS#
Precharge Time

_Fast RAS#to
CAS# Dela

DRAM Read

Burst (EDO/FPM)
DRAM Write

Burst Timing

_ISA Clock

.System BIOS
b!

Cacheal

Pre-defined values for DRAM, cache... J
according to CPU type & system clock. When
{his item is enabled, the pre-defined items will
become SHOW-ONLY.

The DRAM speed is controlled by the DRAM
timing Registers. The timings programmed into
this register are dependent on the system design,

DRAM must continually be refreshed or #t wil! lose
its data. Normally, DRAM is refreshed entirely as
the result of a single request. This option aflows
you to determine the number of CPU clocks
alfocated for the Row Address Strobe to
accumutate its charge before the DRAM is
refreshed. If insufficient time is allowed, refresh
may be incomplete and dala lost

when DRAM is refreshed. both rows and columns
are addressed separately. This setup item allows
you to determine the liming of the transition from
RAS to Column Address Strobe (CAS).

This sels the timing for burst mode read (or writes)
from DRAM. Burst read and wrile requests are
generated by the CPU in four separate parts.

The first part provides the location within the
DRAM where the read or write is to take place
while the remaining three parts provide the

actuat data. The lower the timing numbers, the
faster the system will address memory.

This itern allows you to select the PCI clock type.
Choices are PCI CLK/3; PCI CLK/4

When enabled, accesses to the system BIOS

ROM addressed at FOOQOH-FFFFFH are cached,
provided that the cache controller is enabled
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» Formato Logico
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— Boot ;
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o |

» Métodos de Registro

- — MFM ( modulacién de Frecuencia modificada)
— RLL ( Longitud de Corrida limitada)

— ZBR (Registro de bits por zona
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Tecnologias de Discos Duros

|
Métodos de Registro

Tipo Sectores por Pista Velocidad de Transferencia

Mbits/seg ,
MFM 17 5 |
RLL 56 7.5 :
ARLL 34 10 J
ZBR Varia 7.3-15
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Tecnologias de Discos Duros

— Tipos de Interfaces

« ST 506/412
— Tecnologia de los 80s
— 152 MB capacidad maxima para MFM
— 152 MB capacidad maxima para MFM

« ESDI Enhenced Small Device Interface
- Estandar establecido en 1983
~ Velocidad de Transferencia de 24 Mbit/sec
— 32 sectores por track

— Interleve 1:1 a velosidades de I Mbit/sec

+ Ambas Tecnologias con Tarjetas Controladoras
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Tecnologias de Discos Duros

— Tipos de Interfaces

* IDE Integrated Drive Electronics !
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Tecnologias de Discos Duros

— Tipos de Interfaces IDE

* Normalizada como ATA ( AT Attachment)
— La Controladora Integrada en el Dispositivo
— Conector IDE integrado a los motherboards i
— Conector 40 pines :
— Versiones de bus
» AT IDE 16 Bits
» XT IDE 8 Bits
» MCA IDE 16 Bits
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Tecnologias de Discos Duros [

M

1 B3

« ATA Coomands b

* Los comandos ATA identifican principalmente —I

— Identificacién de la unidad ( Identify Drve) Ml

— Numero de Cilindros I“I'

— Numero de cabezas I;"

— sectores por track -

- Firmwelrz:J revision ’l%

— Numero de Serie !li

- Buffer type ( Chache) [1
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1=
— Parametros actuales :
~ Interface IDE 1
— Normalizacion ANSI en 1994 para ATA-!1 __"'"
— Normalizacion ANS! en 1995 para ATA-2 (EIDE) L
— ATA - 3 en 1996 i
~ ATA -4 en 1997 r
~ ULTRA ATA 1998 ;f
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Tecnologias de Discos Duros

* Interface IDE

Spectication ATA ATA 2 ATA3 | ATAATAPI & :
: PIO34
: PIO 34 PIG34
Festures PID 4 : ; I bmaoaz
H A DS, WA D 1 '
i : DMAD.3.2 e . Ultra DMA
‘; Max Transfer Rale | 4 Mbytesisec 18 Mbytesisec 18 Mbytesize: : 33 Mbytes/sec !

{ Max Connactons 2 2 z : 2 pef cable
t Cable Length . 18 inehes 19 (nches 18 inch 18 ahches
! Flug and Play yes yes ¥as

i SMART Cueuing
1 Agditional Funchons Base Speed $ecure Mod Overtap
! Temina tion ATAP|

. Year introduced 1981 1904 1006 1997
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Tecnologias de Discos Duros i
1

— Interface IDE ~
_ « Parametros actuales :‘i
- PIO I_‘_|

- DMA r

- ULTRA DMA pl;

- SMART n

— ATAPI L

Al

[

§ L

| !

| [

o

L

dddddddddddddddddddddadddaddd dadad
Notass

ddddddddddddddaldclelcdd

eleiciclelceielcicicielelcieieiel el

clefelciclclciciciciciccldolcoicccdolc oo et

o T
|45



cioicicicicloicieicelodelclelelelael cleleloinloioy o

¥

-r
g,[. .

4

Tecnologias de Discos Duros

— Interface IDE

- . * Parametros actuales

LUELR IR DELAN Bl JELIE B

— PIO mode
» pic  Cycle Time Misec Int. ‘_
» 0 600 33 ATA ni
» 3 180 11.1 ATA-2 pei Ei
» 4 120 16.6 ATA-2, pci f"i

EL I R S LS L |

0
doddododdddddddadedddoddadddadddd el
[ C
1 Neies: C.
[ L
J o
E C
d o
J o
[ l
d O]
d L
d C|
J D

p

: :

d C.

n

FREEERREREREREERRRPRRRRRFERFRERRRE
—~ o

J5¢.



oo doddaadddadao ol ool = = —
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— Interface IDE ml
» Parametros actuales :[
- DMA r_!
» busmastering M
- ULTRA DMA f.
» UDMA r;
» velocidades hasta de 33 mbits/sec g
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I r
— Interface IDE :{
4
* Parametros actuales -
- SMART s
~ Self-Monitoring. Analysis and Reporting Technology {__;
» Compag, m
v
» Seagate Technology Inc. . F_!
» IBM ‘
» Conner Peripherals Inc.. Western Digital : E.
Corporation, and Quantum Corporation : T
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Tecnologias de Discos Duros

— Interface IDE

+ Parametros actuales
— ATAPI
— ATA Packet Interface
» Floppys
» Cd Rom
» DVD
» Soportado por sistemas operativos de red
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— Interface IDE Ultra ATA i:-
- — Maneja 33 mbits/sec —'
— Uso dual det Reloj )
Clock Data on Clock Data on E—[
Fising Edge Only Rising and Faling Edges m
Data Clock i"_l i
!
—] - -
120 nanoseconds 60 nanoseconds M
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Tecnologias de Discos Duros

L2

— Interface IDE Ultra ATA
* Compatible con FAST ATA-2
» Data Reliability
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Tecnologias de Discos Duros &

— Interface IDE Ultra ATA :-

* Motherboards o r Controller Cards support Ultra n

ATA: -

— Intel Pentium 430TX PCI set m

~ Intel Pentium Pro 440LX AGP set ol

~ VIA/AMD: VIA VPX and VP2/97 (also marketed as -

AMD-640) =

— SiS: 5597/98, 5581/82 and 5601 Z
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Tecnologias de Discos Duros

— Interface IDE Ultra ATA

- Software
+ Microseft Windows 93, Windows 98 and 1iira ATA suppont
+  Microseft ¢www microsoft com) for the following decuments
+ Computer with Ultra DMA IDE Controller May Hang
* Knowledge Base Article Q171333
+ hup:/support microsoft com/support/kb/arnticles/ql 71/3/53 asp
+ Enabling IDE DMA on Windows-based Systems
*  htp./www.microsoft. comhwdev/devdes/idedma him !
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Tecnologias de Discos Duros

— Tipos de Interfaces SCSI

— Small Computer System Interface

« SCSI'  ( ANSI X3.131-1986)
» SCSI-2 Aprobado en 1994

» SCSI-3 Se trabaja en ello
— Ultra 2 SCSI-3
— SCSI- FCS Fibra Chanel Solution
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Tecnologias de Discos Duros

— Tipos de Interfaces SCSI
- -~ Ventajas
— Alta rendimiento
- ZBR
— Mane)jo de Dispositivos Multiples
» 7 SCSI
» 15 SCSI-2

» 40 SCSI FCS ( en un futuro)
— Capacidades muy Grandes
— Independiente del Sistema
- Manejo Dispositivos en Cascada
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Tecnologias de Discos Duros

— Tipos de Interfaces SCSI

- — Variantes SCSI-2
— Fast SCSI 10 Mbit /sec respecto a SMbit/sec SCSI
- Wide SCSI 16 bitsbus  respectoa 8 bistde  SCSI

~ Variantes SCSI-3
- FAST and WIDE SCSI
- Fast-20 ( Ultra) SCSI
— Ultra2 SCSI-3 WIDE |
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Tecnologias de Discos Duros

— Tipos de Interfaces SCSI
« Trpos de Cable
- A
» 50 PINS
» 8 uts :
» 7 dispositivos
- P
» 68 PINES
» 16 v 32 bits
» 6 m De longitud Maxima
-Q
» 32 bit para Wide
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— Tipos de Interfaces SCSI E_'
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Cacheable

_8 Bit YO
Recovery Time

Memory Hole At
15M-16M

DRAM ECC/
Parity Select.

As with changing the system BIOS above,
enabling the Video BIOS cache will cause
access to video BIOS addressed at COO00H to
C7FFFH to be cached, if the cache controller is
alsc enabled

The recovery time is the length of time, measured
in CPU clocks, which the system will delay after
the completion of an /O request This tem allows
you to determine the recovery time allowed for 8-
bit I/O. Choices are from NA, 1 to 8 CPU clocks.
This item allows you o determine the recovery
time allowed for 16-bit IO Cheices are from NA,
1to 4 CPU clocks

In order to improve performance, certain space
In memory can be reserved for ISA cards This
memory must be mapped into the memory
below 16MB.

During CPU reads of the DRAM, the 430HX
provides error checking and correction or panty
of the data.

Default value is 64MB, you can gei up to 64MB
cacheable function based on your DRAM installed
size ¥ you install more than 64MB DRAM and
would like 1o get more than 64MB cacheable size,
you should change the value to 512MB, and plug
addition one TAG SRAM inlo U16A socket

This screen controls the 'green’ features of this malnboard.

ROM PCI/ISA BIOS (2A59FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP INTEGRATED PERIPHERALS
BIOS FEATURES SETUP PASSWORD SETTING
CHIPSET F‘E‘AT}“JRES SETUP IDE HDD AUTO DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BiOS DEFAULTS

|ESC. Quit = M€ Select Item
F10: Save & Exit Setup_ (Shift) F2 : Change Color

Sleep Timer, Suspend Timer, . ..

ROM PCI/ISA BIOS (2A59FA29)
POWER MANAGEMENT SETUP
AWARD SOFTWARE, INC

Power Management : Disabled

*Power Down & Resume Events*

PM Control by APM . Yes IRQ3 (COM 2) . OFF
ideo Off Method V/H SYNC |IRQ4 (COM 1) OFF
+Blank IRQS (LPT 2) OFF

Modem Use IRQ : 3 IRQ6 (Floppy Disk) . OFF
IRG7 (LPT 1) " OFF

IRQ8 (RTC Alarm) OFF

Doze Mode Disabled IRQY (IRQ2 Redir) QFF
Standby Mode - Disabled IRQ10 (Reserved) OFF
Suspend Mode Disabled IRQ11 {(Reserved) OFF
HDD Power Down : Disahled IRQ12 (P5/2 Mouse) OFF

IRQ13 (Coprocessor)  : OFF
*Wake Up Events In Doze & Standby* |IRQ 14 (Hard Disk) OFF
IRQ3 (Wake-Up Event) . OFF IRQ15 (Reserved) OFF
IRQ4 {Wake-Up Event) : OFF

Esc' Quit ’;‘\L D&

IRQ8 (Wake-Up Event) : OFF :Setect ltem

IRQ12{Wake-Up Event) - OFF Fi# Help PU/PD/+!- - Madify
F5 . Old Values (Shift} F2: Color
F6  Load BIOS Defaults

s as e = ——




-Power

Managemen.

PM Control
by APM
_Video Off
Method
[‘ .
N
{5

==

This category allows you to select the type {or
degree) of power saving and is dirctly related to

the following
HDD Power

modes : Doze, Standby; Suspend;
Down.

Disabled

No power management. Disables all
4 modes

Min. Power

Minimum power management. Doze

Saving =1hr.. Standby=1hr.; Suspend=1hr.;
HDD Power Down=15min

Max. Power |Maximum power management only

Saving available for SL CPU's.Doze=1min ;
Standby=1min, Suspend=1min_;HD
D Power Down=1min

User Allows you to set each mode indivi-

Defined dually. When not disabled, each of

the ranges are from 1min. to 1hr.
exect for HDD Power Down which

ranges from 1 to 15min. and disable

When enabled, an Advanced Fower Management
device will be activated lo enhance the Max.
Power Saving Mode and stap the CPU internal
clock If the Max Power Saving is not enabled,
this will be present to NO.

This determines the manner in which the monitor

i5 blanked.

V/H SYNC [This selection will cause the sysiem

+ Blank to turn off the vertical and horizontal
sync ports and write blanks to the
video buffer

Blank This oplion only writes blanks to the

Screen video buffer

DPMS Initia! display power management

signaling

The Following 4 modes are Green PC power saving functior-: %%h
are only user configuration when 'User Defined’ power management

has been selected.

_Doze Mode

tandby Mode

_Suspend Mede

When enabled and after the set time of system
inactivity, the CPU clock will run at slower speed
while all other devices still operate at full speed

When enabled and afier the sel time of systemn
inactivity, the fixed disk drive and the video
would be shut off while all other devices still
operate at full speed

When enabled and after the set time of system
inactivity, all devices expect the CPU will be shut
off

HDD Power Down When enabled and after the sel time of system

Wake Up Events

inactivity, the hard disk drive will be powered
down while all other devices remain aclive

In Doze & Standby

Power Down &
Resume Events

IRQ3 ~ IRQ1S

These are /O events whose occurrence can
prevent the system from entering a power saving
mode or can awaken the system from such a
mode. In effect, the system remains alert for
anything which occurs to a device which is
configured as On, even when the systemis in a
power down mode. When an I/O device wanls to
gain the attention of the operating system, i
signals this by causing an IRQ (Interrupt ReQuests)
to occur When the operating system is ready to
respond to the request, it interrupts itself and
performs the service. When set off, activity will
neither prevent the system from going into a power
management mode nor awaken it



Fhis screen configures the PCI Bus slots.

ROM PCI/ISA BIOS (2A59FAZ29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP

BINS FEATURES SETUP
CHIPSET FEATURES SETUP
POWER MANAGEMENT SETUP
PNP/PCI CONFIGURATION
LOAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

lEse- Quit ]

F10- Save & Exit Setup

L € Select ltem
(Shift) F2 : Change Color

IRQ Settings, Latency Timers,

ROM PCI/ISA BIOS (2A59FA29)
PNP/PCI CONFIGURATION
AWARD SOFTWARE, INC

'Fesources Controlled by - Auto
i2z2set Configuration Data : Disabled

PCIIRQ Actived by : Level
PCIIDE IRQ Map to . PCI-AUTO
Primary IDE INT# A
Secondary IDE INT# - B

Esc Quit  td>€ Selectltem
F1 : Help PU/PD/+/- , Modrfy
F5 - Old Values (Shit) F2 Color
F6 : Load BIOS Defaulls

2T

Ve

Resource
Controlled by

Reset Config-
uration Data

PClIRQ
Actived By

PCI IDE IRQ
Map To

The Award Flug and Play BIOS has the capacity
to automatically configure all of the boot and Plug
and Play compatible devices. However, this
capability means absolutely nothing unless you

are using a Plug and Play OS such as Windows 95
Choices are Auto and Manual

This item allows you to determine reset the
configuration data or not.

This sets the method by which the PCI bus reco-
gnizes that an IRQ service is being requested by a
device Under alt circumstances, you should retain '
the default configuration unless advised otherwise
by your system’s manufacturer.

Choices are Level and Edge

This allows you to configure your system to the
type of IDE disk controller in use. If you have
equipped your system with a PCI controller,
changing this allows you to specify which slot has
the controller and which PCl interrupt (A.B,C.D) is
associated with the connected hard disk. Select
'PCI Auto’ allows the system to automatically
determine how your IDE disk systermn is configured.



“his section pagy des all the iterns of IDE hard drive and Programmed

IputiQutput featu. See also Section “Chipset FeaturesSetup”.

ROM PCI/ISA BIOS (2A59FAZ29)

CMOS SETUP

UTILITY

AWARD SOFTWARE, INC.

STANDARD CMOS SETUP

EiOS FEATURES SETUP
CHIPSET FEATURES SETUP
POWER MANAGEMENT SETUP
PNP/PCI CONFIGURATION
LOAD BiOS DEFAULTS -

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

E£SC Quit
P 1C_Save & Exit Setup

M € Select ltem
(Shift) F2 . Change Color

Time, Date, Hard

Disk Type ...

ROM PCI/ISA BIOS (2A59FA29)
INTEGRATED PERIPHERALS
AWARD SOFTWARE, INC.

"t1DE HDD Block Mode : Enabled
~Cl Slot IDE 2nd Channel  : Enabled
On-Chip Primary PCI IDE : Enabled
On-Chip Secondary PCI IDE  Enabled
[DE Primary Master PIO - Auto
IDE Primary Slave PIQ " Auto
iIDE Secondary Master PIO  : Auto

:IDE Secondary Stave PIO . Auto
]
l

1USB Controller Disabled

Onboard FDD Controller : Enabled

,Onboard Serial Port 1 : Auto

Onhoard Serial Port 2 : Auto

I‘UART 2 Mode : Standard |Esc’ Quit L2 € Select ltem
;Inboard Parallel Port " 378HARQ7(F1  Help PU/PD/+/- . Modify
Jnboard Parallel Mode . SPP FS Old values (Shift) F2 Color

F6 - Load BIOS Defauits

IDE HDD Block

Mode

_PCi Siot IDE

2nd Channel

On-Chip Primary
PC! IDE
On-Chip Second-

ary PCI IDE

IDE Primary
Master/Slave PIO

IDE Secondary
Master/Slave PIO

This allows your HD controller to use th. « block
mode o transfer data to and from your HD drive

Enabled |IDE controller uses block mode

Disabled (IDE controller uses standard mode

“This itemn allows you designate an IDE controller

board insert into one of the physical PCI slots as
your secondary IDE

Enabled |External IDE controller designated as
the secondary controller

Disabled [NoIDE controlier occupying a PCI
slot -

This setup item allows you either to enable or
disable the primary/secondary controller. You might
choose to disable the controller if you were to add
a higher performance or specialized controller.

PIQ - Programmed Input/Output, it allows the

BIOS to tell the controller what it wants and then

let the controiler and the CPU perform the complete
task by themselves. This simpler and more faster.
Your system supports five mods, 0 - 4, which
primarily differ in timing. When Auto is selected,
the BIOS will setect the best available mode.



~he last step is ‘save and exit’. If you select this item and press 'Y’, then
“hpse records will be saved in the CMOS memory on the mainboard. It
11l be checked every time when you turn your computer on.

ROM PCIISA BIOS (2A59FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE., INC.

LOAD BIiOS DEFAULTS

I3TANDARD CMOS SETUP INTEGRATED PERIPHERALS
105 FEATURES SETUP PASSWORD SETTING

'~} PSET FEATURES SETUP {DE HDD AUTO DETECTION
lPOWER MANAGEMENT SETUP SAVE & EXIT SETUP
LsNP/PCI CONFIGURATION EXIT WITHOUT SAVING

% OAD BIOS DEFAULTS

.":C Quit 4> € Select ltem
* " }. Save & Exit Setup (Shifty F2 - Change Color
Time Ditme,_Hard Disk TXEE__._H

When your mainboard has problems and need to debug or
troubleshoot the system, you can use this function.

The default values loaded only affect the BIOS Features
Setup, Chipset Features Setup, Power Management
Setup and PNP/PCI Configuration Setup. There is no
effect on the Standard CMOS Setup. To use this function,
select it from main menu and press <Enter>. A line will
appear on the screen asking if you want to load the BIOS
default values. Press <Yes> and <Enter> then the BIQS
defaull values will be loaded.

LOAD SETUP DEFAULTS

ROM PCHISA BIOS (2A59FA29)
STANDARD CMOS SETUP
AWARD SOFTWARE INC

This allows you load optimal settings which are stored in
the BIOS ROM. The default values loaded only affect the
BIOS Features Setup, Chipse! Features Setup, Power
Management Setup and PNP/PCI Configuration Setup.
There is no effect on the Standard CMOS Selup To use
this function, select it from main menu and press <Enter>.
A line will appear on the screen asking if you want to load
the Setup default values. Press <Yes> and <Enter> then
the Setup default values will be loaded.

e o —— ——— — T

'STANDARD CMOS SETUP
BIOS FEATURES SETUP
{CHIPSET FEATURES SETUP
'POWER MANAGEMENT SETUP
ONP/PCI CONFIGURATION

T = —_—

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

‘.OAD BIOS DEFAULTS

SAVE to CMOS and EXIT {Y/N}:Y J

— ,

'=SC Quil
i'_if10' Save & Exit Setup

T4 > & Select tem
(Shift) F2 Change Celor

\Save Data to CMOS & Exil SETUP

3
N
by

e

SUPERVISOR PASSWORD / USER PASSWORD

This allows you to set the password the mainhoard
defaults password disabled.

Enter/Change password : Enter the current password, at
the prompt key-in your new password (up to eight
alphanumeric characters), press <Enter>. At the next
prompt, confirm the new password by typing it and press
<Enter> again,

Disable password ; Press <Enter> key instead of
entering a new password when the 'Enter Password’
dialog box appears. A message will appear confirming that
the password is disable

If you set both supervisor and user passwords, only the
supervisor password allows you to enter the BIQS SETUP
program



CAL N :If you forget your password, you must disable
the CMOS by turning power off and set JP5 ‘close’. Then
reload the system. Please refer to page 13

IDD HDD AUTO DETECTION
This allows you to defect IDE hard disk drivers' parameters
and enter them into ‘Standard CMOS Setup’ automatically

if the auto-detected parameters displayed do not
match the ones that should be used for your hard drive,
do not accept them. Press <N> lo reject the values
and enter the correct anes manually on the Standard
CMOS Setup screen.

SAVE & EXIT SETUFP
This allows you to save the new selting values in the
CMOS memory and continue with the booting process.
Select what you want to do, press <Enter>.

EXIT WITHOQUT SAVING

This allows you to exit the BIOS setup utility without
recording any new values or changing old ones

4 T

# Control Key Description 3%

UP ARROW 1 IMove to previous item
DOWN ARROW | ) Move to next item
FLEFT ARROW I« Move to the item in the left hand
RIGHT ARROW { -~ Move to the item in the right hand
rEst: KEY Esc Main Menu - Quit and not save
changes
Setup menu ; Exit current page
and return to main menu
PgUp KEY Increase the numeric value or
make changes
PgDln KEY Decrease the numeric value or
make changes
F1 KEY Help General help ]
F2 KEY < Shift > Change color from total 16 colors
+F2
F5 KEY Old Value  |Restore the pervious CMOS value
from CMO3 3
F6 KEY Load BIOS |Load the default CMOS value
default from BIOS defaull table }
F7 KEY Load setup |Load Setup default
) default
F10 KEY Save & Exit Save all the CMOS changes and
Selup Exit setup, only for Main Menu




\FPENDIX A
#% 3% TECHNICAL SUPPORT REQUEST FORM 3 3%

¥ :he matnboard doesn’t function properly, please complete the following
infarmationand return it to your system dealer [f further information is needed
to describe the problem, please altach with separate sheets.

Model No  ATC-2000  Date of Purchase:

Sarial No -
HARDWARE :
' BRAND MODEL SPEED QTY
cPU
SiM Module
_TAG SRAM
_Syne. Cache
ORAM . MB (__ EDO.__ FastPage, _ ECC})
Hard Disk Interface Controller __ ___ IDE, ____ SCSI
Hard Disk Brand . , Model - . Capacity
Display Controller Brand ; Model
Controller Chip Brand - Mode{
SOFTWARE:

AWARD SYSTEM BIOS' Version Date Code
Keyboard BIOS- Brand

Other Add-on Cards Information
Add-on Card Bus Interface Model Remark

Error Description -
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Intel Processors 183

[P

“*Table 6:6--Intel 486/Péntium CPU Sockiet Types and Spécifications

Socket No. of Pin

Number Pins Layout Voltage Supported Processors

Socket 1 169 17x17 PGA Sv SX/SX2, DX/DX2*, DX4 OverDrive

Socket 2 238 19x19 PCA Sv SX/SX2, DX/DX2*, DX4 OverDrive,
486 Pentium OverDrive

Socket 3 237 19x19 PCA Sv/3.3v SX/5X2, DX/DX2, DX4, 486 Pentium
OverDrive

Socket 4 273 21x21 PCA 5v Pentium 60/66, Pentium 60/66
OverDrive

Socket 5 320 37x37 SPGA 3.3v Pentium 75-133, Pentium 75+ OverDrive

Socket 6** 2335 19x19 PGA 3.3v DX4, 486 Pentium OverDrive

Socket 7 321 37%37 SPGA VRM Pentium 75-200, Pentium 75+ OverDrive

Socket 8 387 dual-pattern VRM Pentium Pro

SPCA

*DX4 also can be supperted with the addition of an aftermarket 3.3v voltage-regulator adapter.
“*Socket 6 was a paper standard only and was never actually implemented in any systems.
PGA = Pin Grid Array

SPGA = Staggered Pin Grid Array

VRM = Voltage Regulator Module g
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Chapter 6—Muicroprocessor Types and Specifications -

The chip, called the Pentium OverbDrive Processor, plugs into a processor socket with the
Socket 2 or Socket 3 design. Thoese sockets will hold any 486 SX, DX, or DX2 processos, as
well as the Pentium OverDrive. Becausce this chip is essentially a 32-bit version of the
{normally 64-bit} Pentium chip, many have taken to calling it a Pentinn-SN. 1t is avail-
able in 25/63MHz and 33/83MHz versions. The first number indicates the base mother-
board speed, while the second number indicates the actual operating speed of the
Pentium OverDrive chip itself. As vou can sec, it is a clock multiplicd chip that runs at
2.5 times the motherboard speed. Figure 6.2 shows the pinout configuration ot the offi-
cial Socket 2 design. '
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FIG. 6.2

238-pin lntel Socket 2 contiguration.

Notice that although the new chip for Socket 2 is called Pentium OverDrive, it is not a
full-scale (64-bit) Pentium. Intel released the design of Socket 2 a little prematurely and
found that the chip ran too hot for many systems. The company solved this problem by
adding a special active heat sink to the Pentium OverDrive processor. This active heat
sink is a combination of a standard heat sink with a built-in electric fan. Unlike the after-
market glue-on or clip-on fans for processors that vou may have seen, this one actually
draws 5v power directlv from the socket to drive the fan. No external connection to disk
drive cables or the power supply 1s required. The fan/heat sink assembly clips and plugs
directly into the processor, providing for easy replacement should the fan ever fail,

Another requirement of the active heat sink is additional clearance—no obstructions
for an area about 1.4 inches oft the base of the enisting socket to allow for heat-sink
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FIG. 6.4 237-pin Intel Socket 3 configuration.

Notice that Socket 3 has one additional pin and several others plugged compared with
Socket 2. Socket 3 provides for better keying, which prevents an end user from acciden-
tally installing the processor in an improper orientation. One serious problem exists,
however: This socket cannot automatically determine the type of voltage that will be
provided to it. A jumper is likely to be added on the motherboard near the socket to
enable the user to select 5v or 3.3v operation.

Caution

Because this jumper must be manually set, however, a user could install a 3.3v processor in this
socket when It is configured for 5v operation. This installation will instantly destroy a very expen-
sive chip when the system is powered on. It will be up to the end user to make sure that this socket
is properly configured for voltage, depending on which type of processor is installed. If the jumper
is set in 3.3v conhguration and a 5v processor is instalied, no harm will occur, but the system will
not-operate properly unless the jumper is reset for Sv.

The original Pentium processor 60MHz and 66MHz versions had 273 pins and would
plug into a-273-pin Pentium processor socket—a Sv-only socket, because all the original
Pentium processots run on 5v. This socket will accept the onginal Pentium 60MIz or
66M1iz processor, as well as the OverDrive processor. Figure 6.5 shows the pinout specifi-
cation of Socket 4.
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FIG. 6.5 273-pin Intel Socket 4 configuration,

Somewhat amazingly, the original Pentium 66MHz processor consumes up to 3.2 amps
of 3v power (16 watts), not including power for a standard active heat sink {fan), '
whereas the 66 MHz OverDrive processor that re})!aced it consumes.a maximum 2.7

amps (13.5 watts), including about 1 watt to drive the fan. Even the original 60MHz
Pentium processor consumes up to 2.91 amps at Sv {14.55 watts). It may seem strange

that the reptacement processor, which is twice as fast, consumes less power than the
original, but this has to do with the manufacturing processes used for the original and .
OverDrive processors. '

s1uavodiuro~s Liverr s

Although both processors will run on Sv, the original Pentium processor was created
with a circuit size of 0.8 micron, making that processor much more power-hungry than
the newer 0.6-micron circuits used in the OverDrive and the other Pentium processors.
Shrinking the circuit size is one of the best wayvs to decrease power consumption. Al-
though the OverDrive processor for Pentium-based systems will indeed draw less power
than the original processor, additional clearance may have to be allowed for the active
heat sink (fan) assembiy that is mounted on top. As in other OverDrive processor:; with
built-in fans. the power to run the fan will be drawn directly from the chip socke_'t, SO no
separate power-supply connection is required. Also, the fan will be easy to replace should
it ever fail.
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FIG. 6.6 320-pin intel Socket § coﬁf:g}lrntion. ‘ :

The VRA is a small circuit board that contains all the voltage regulation circuitry used to
drop the Sv power supply signal to the correct voltage for the processor. The VRM was
implemented for several good reasons. One is that voltage regulators tend to run hot and
are verv faiture-prone. By soldering these circuits on the motherboard, as has been done
with the Pentium Socket 5 design, you make it verv likely that a failure of the regulator
will require a complete motherboard replacement. ‘Although technically the regulator
could be replaced, many of thent are surface-mount soldered, which would make the
whole procedure very time-consuming and expensive. Resides, in this day and age, when
the top-of-the-line motherboards are only worth $250 (less the processor and any mem-
ory), it is iust not cost-effective to service them. Having a replaceable VRM plugged into a
socket will make.it easv to replace the regulators should they ever fail.

Although replaceability is nice, the main reason behind the VRM design is that Intel is
building new Pentium processors to run on a varietv of voltages. Intel has several differ-
ent versions of the Pentium, Pentium-MMX, Pentium Pro, and Pentium II processors that
run on 3.3v (called VR), 3.465v (called VRE). as well as 3.1v, 2.8v, and 2.45v.
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FIG. 6.7 235-pin Intel Socket 6 configuration.

In other words, if you want to purchase 4 Pentium board that can be upgraded o the
next generation of even higher-speed processors—as well as be easilv reparable should
the voltage regulators fail—look for a system with a Socket 7 and VRM.

OverDrive Processor installation. You can upgrade many systems with an OveiDrive
processor. The most difficult aspect of the installation is simply having the correct
OverDrive processor for your system. Currently, 486 Pentium OverDrive Processors are
available for replacing 4865X and 486D X processors. Pentium and Pentium-MMX
OverDrive processors are also available for some Pentium processors. Unfortunately,
Intel no longer offers upgrade chips tor 168-pin socket boards. The following table

lists the current OverDrive processors offered by Intel:

Processor Designation ~ Replaces Socket Heat Sink
- 486 Pentium OverDrive 486SX/DX/SX2/DX2 Socket 2 or 3 Active

60/66 Pentium OverDrive Pentium 60/66 Socket 4 Active

Pentium OverDrive with MMX Peptium 75/90/100 Socket 5/7 Active

Upgrades that use the newer OverDrive chips for Sockets 2 through 7 are likelv to be
much casicr because these chips almost always go into a ZIF socket and therefore require
no tools. I most cases, special configuration pins in thsocket and on the new-Over-
Drive chips take care ol any jumper settings for vou. In summe cases, howevet, you may
have to set some jumpers on the motherboard to contigure the socket for the new
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SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 1x86

& 1.- Recibe la sefal de POWER GOOD.

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

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

= 4.- En OFFFOh se ejecuta la autoprueba.

& 5.- Se prohiben las interrupciones.

2 6.- Se cotocan 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.

B 9.- Si el arranque es WARM se saita la prueba de mgmorié.

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

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

& 12.- Se verifica el 8253.

& 13.- Se inicializa el controlador de video (pl.e. 6845) vy se prueba la memcria de video.

2 14.- Aparece el cursor. . . _ N

=2 15.- Comprueba si existe algo en Ias ranuras de gxbansién y comprueba el bdé de:
datos y de direcciones. C

& 16.- Comprueba el resto de la RAM. T 3 s

(8]

17.- Comprueba el teclado (que no este pegada alguha! tecta, que este va'é_io el buffer y

coloca el vector de interrupciones).

o

18.- Busca ROM opcional.
19.- Busca l(as unidades de disco (mediante los DIPS SW).

m o

20.- Comprueba ios puertos LPTn y COMnN, almacena las direcciones validas.
21.- Habilita las NMI.

LERLY

22.- Sonido por altavoz.
23.- Liama a INT 19h (unidad de disco).
24.- Stand by.

L8|
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[ CURSOC DE MANTENIMIENTC DE PC's Y PERIFERICOS I

" EL "A,8.,C,” DEL MANTENIMIENTO DE PC'S Y PERIFERICOS
A).- RECEPCION, REGISTRO Y PROGRAMA DEL SERVICIO

1.- Pruebas de funcionamiento. Inicializacién
2.- No responsabilidades por informacion contenida

B)>-MICROCOMPUTADORAS

1.- Limpieza externa y reportes de deterioros”

2.- Limpieza interna y reportes de dados a la vista

3.- Chequeo de la calidad de la energia de la toma (voltaje y impieza de la tinea).
En domicilio

4.- Aplicacién de programas del diagndstico

5.- Chequeo de voltaje gue da la fuente de poder, a los Drivers

6.- Limpieza de cabezas lectoras

7.- Limpreza de circuiteria v tarjetas

8.- Chequeo de alineacidn de cabezas y velocidad de los motores

9.- Limpieza del teclado

10.- Reporte de pieza con deterioro y/o dafos

11.- Aplicacién de programas de diagnoésticos, para prueba final y reporte de fallas
12.- Lacreo y sellado con etiquetas fechadas

13.- Tiempo empleado (programacén del préximo'servicio)

COMONITORES

- Autoprueba

- Limpieza externa y reporte de deterioro

- Descarga del CRT (cinescopio). S

- lep!eza interna y reporte de dafos a la vista

- Chequeo y/o ajuste de sefales de video

- Prueba final de funcronamiento y reporte de fallas S
.-.Lacreo y.sellado con etiquetss fechadas

N OTE WN —

D) IMPRESORES Y GRAFICADORES

- Autopruebas

- Limpieza externa y reporte de deterioros

- Limpieza interna y reporte de dafos a la vista

- Chequeo de voltaje

- Limpreza de partes robéticas (cabezas o brazos)
- Lubricacién

- Prueba final de funcuonamlento y reporte de fatlas
- Lacreo y sellado con etiquetas fechadas

- Tiempo empleado

LONNEWN -




[ CURSO DE MANTENIMIENTO DE PC's Y PERIFERICOS |

E) ENTREGA DEL EQUIPO

- Informe del servicio y actualizacién del control de mantenimrento
- Costo del servicio, refacciones y facturacion

- Actuahzacion del stock de refacciones y proveedores

- Salida de iaboratorio con prueba para entrega

.- Entrega fisica y recomendaciones .

D

-
p

CONTRATOS

- Edad de! equipo, calidad y lugar en el mercado
- Control de existencia en el mercado, de partes y refaccnones
- Pélizas de servicio.- A domucilio ¢ laboratorior ™ ¢ _ s
- Actualizaciéon de costos por inflacién it ! -
- Actualizacién y firma de convenio

DR wn -

v
t

G)SEGURIDAD

1.- Seguros contra incendio, robos, etc. -z 7 ¢ T
2.- Guardar N° de series y facturas 2
3.- Etiquetar internamente, o marcar con rotulader de seguridad (solo se ve con luz-|i
ultravioleta) L :
4.- Guardar fotografias del equipo o -
5.- Extintor con BCF {Bromoclorodiflurometano), gas Atone o Bioxido de carbono que
son los productos de extincién para emplearse sin peligro en equipos electromcos
b.- Evitar en la instalacion, ventanas y puerta§ por donde c:rcula vientos,, brizas y
polvos hS , -
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