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FACULTAD DE INGENIERIA U.N.A.M.
DIVISION DE EDUCACION CONT‘HNUA
FACULTAD DE INGENIERIA U.N.A_M. ‘
DIVISION DE EDUCACION CONTINUA

CENTRO DE INFORMACION Y DOCUMENTACION
"ING. BRUNO MASCANZONI"

EI Centro de Informacion y Documentacion Ing. Bruno Mascanzoni tiene por

objetivo satisfacer las necesidades de actualizacién 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 investigacionés de vanguardia de los campos de la ingenieria,

tanto nacionales como extranjeras.

Es por ello ﬁue se pone a disposicion de los asistentes a los cursos de la DECFI,
asi como del publico én.general los siguientes servicios::
d Pré!stamo interno. |
* Préstamo externo. (
- * Préstamo interbiblio'tecario.‘
* Servicio de fotocopiqdo. -

* Consulta a los bancos de datos: librunam, seriunam en cd-rom.

Los materiales a disposicién son:
* Libros. '
» Tesw de posgrado
* Notlcla§ técnicas.
* Publicaciones periédicas.
* Pul_)licacionas de la Academia Mexicana de Ingenieria.

* Notas de los cursos que se han impartido de 1980 a la fecha.

En las areas de ingenieria industrial, civil, electrénica, ciencias de la tierra,

computacion y, mecanica y eléctrica.

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

oriente.

El horario de serviciq es de 10:00 a 19:30 horas de lunes a viernes.

Palacio de Mineria Calle de Tacuba5 Primer piso Deleg. Cuauhtemoc 06000 México, D.F. APDQ. Postal M-2285
Teléfonos: 5128055  512-512% 5217335  521-1987 Fax  510-0573  521-4020 AL 26 .



FACULTAD DE INGENIERIA U.N.
A_M.
DIVISION DE EDUCACION CONTINUA

A LOS ASISTENTES A LOS CURSOS

Las autoridades de la Facultad 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 la

-~

Divisién, con el fin de entregarle constancia solamente a los alumnos que

tengan un minimo de 80% de asistencias.

Pedimos a los asistentes recoger su constancia el dia de la clausura. Estas se
retendran por el perlodo de un aﬁo, pasado este tlempo la DECFI no se hara

responsable de este documento o S .' ' L\
i ' ‘ Con . . l i'
- ‘ L”'/ o .
Se recomienda a los asmtentes partlclpar actlvamente con sus ideas y

experiencias, pues los cursos que ofrece la Dlwsmn estan planeados para que

los profesores expongan u'na tesns, pero}sobre todo,{‘,para que‘}coordlnen las
s ~_ homb ;“ A
opiniones de todos los interesados, constltuyendo verdaderosﬁtlsemmgurlos
[ 3
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Es muy importante. que todos Ios aslstentes Ilenen y e?tlieguen 1su hoja de
AR
inscripcion al inicio’ del curso, mformaclon que servnra _para--integrar un

directorio de asistentes, que se entregara oportunamente
Con el objeto de mejorar los servicios que la Division de Educacién Continua
ofrece, al final del curso ‘deberan entregar la evaluacion a través de un

cuestionario disefiado para emitir juicios anénimos.

Se recomienda llenar dicha evaluacién conforme los profesores impartan sus
clases, a efecto de no llenar en |a ultima sesion [as evaluaciones y con esto

gsean mas fehacientes sus apreciaciones.

Atentamente

Division de Educacién Continua.

Palacio de Mineria _ Calle de Tacuba s Primer piso Deleg. Cuauhtémoc 06000 México, O.F. APDO. Postal M-2285
Teléfonos: 5128955 5125121  521.7335  521.1987 Fax 510-0573  521-4020 AL 26



CAJ LE FILOMENO MATA

- PALACIO DE MINERIA

PLANTA BAJA MEZZANINNE
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CALLE FILOMENO MATA

* LAB. DE COMPUTO % %
cAli . _— A ;/)”/:‘/; z r
N /B GUIA DE LOCALIZACION
' { ! 1. ACCESO
EXCAPILLA 2. BIBLIOTECA HISTORICA
S 3. LIBRERIA UNAM
w
fa]
Z 4. CENTRO DE INFORMACION Y DOCUMENTACION
O "ING. BRUNO MASCANZONI"
o
g 5. PROGRAMA DE APOYQ A LA TITULACION
1E= ‘
‘ Q 6. OFICINAS GENERALES
[17]
-
S‘ 7. ENTREGA DE MATERIAL Y CONTROL DE ASISTENCIA
8. SALA DE DESCANSO
. ‘ | SANITARIOS
-_‘ GALERIA DE I ACADEMIA I * * AULAS
EXRECTORES g INGENIERIA
CALLE TACUBA
Ier. PISO
Y N ‘.5"-:“: DIVISI()'N DE EDUCACION CONTINUA DIVISIGH DE EDUCACION CONTINUA

: FACULTAD DE INGENIERIA U.N.A.M.
CURSOS ABIERTOS




DIVISION DE EDUCACION CONTINUA u,m.-o..usm.m.es..w..mw
FACULTAD DE INGENIERIA, UNAM Y A
CURSOS ABIERTOS

CURSO: CC105 MANTENIMIENTO DE PC'S Y PERIFERICOS (PARTE II)
FECHA: 23 d‘te noviembre al 4 de diciembre de 19938

EVALUACION DEL PERSONAL DOCENTE

({ESCALADE EVALUACION 1A 10}

CONFERENCISTA : DOMINIO |USO DE AYUDAS |COMUNICACION PUNTUALIDAD
DEL TEMA|AUDIOVISUALES |CON EL ASISTENTE

ING. JUAN CARLOS MAGANA C. ;

Promedio

EVALUACION DE LA ENSENANZA
CONCEPTO CALIF.

ORGANIZACION Y DESARROLLO DEL CURSO

GRADO DE PROFUNDIDAL DEL CURSC

ACTUALIZACION DEL CURSO

APLICACION PRACTICA DEL CURSO ) Promedio

EVALUACION DEL CURSO

CONCEPTO : CALIF.

CUMPLIMIENTO DE LOS OBJETIVOS DEL CURSO

CONTINWDAD EN LOS TEMAS

CALIDAD DEL MATERIAL DIDACTICO UTILIZADD Promedio .

' Evaluacién total del curso ContintGa...2



1 bl

1. ¢ Le agradd su estancia en fa Divisidn de Educacidn Continua?

sl | " NO

Siindica que "NO" diga porqué:

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

Periddico La Jornada

Folleto anual

Folleto del curso

Gaceta UNAM

Revistas técnicas

Otro medio {Indique cual)

-

3. ; Que cambios sugeriria al curso para mejorarlo?

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

sl | | NO

5.¢Qué cursos suglere que imparta la Division de Educacion Continua?

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

MANTENIMIENTO DE PC’S Y PERIFERICOS

(PARTE II)

1.~ INTRODUCCION

NOVIEMBRE - DICIEMBRE DE 1998

Palacic de Minera Calle de Tacuba s Primer pisoc . Deleg Cuauhtémoc 06000 Mexico, D.F, APDC Postal M-2285 °
Telefonos: 5128955  512-5121  521-7335  521-1887  Fax  510-0573  521.4020 AL 25



MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE I
TEMARIO

H EVALUACION PREVIA DEL GRUPO

1.-INTRODUCCION

2.- REFAS0 Y CONSOLIDACION DE CONCEPTOS
2.1 Arquitectura de una Microcomputadora.
2.2 Caracteristicas de los procesadores Pentium, Celeron y Pentium I4

- 2.3 Tecnologias ISA, EISA, PCl, Flash Bios.

2.4 Inventario de diagndstico de contral
2.5 Seccion de practica

3.- HERRAMIENTAS DE DIAGNOSTICO
3.1 Programas de Diagnéstico.
3.2 "EFROM's" de Diagndstico.
3.3 Rutinas al "BIOS", podcro'sa herramienta.
3.4 Setup de Configuracion
-Ambientes win25.
-Ambientes win98.
2.5 Equipos de Diagndstico.
2.6 Tarjetas de Diagnéetico
3.7 Seccion de Préctica.

4.- MICROCONTROLADORES FRINCIFALES Y SISTEMAS MINIMOS
4.1 Controlador de Bus,

4.2 Controlador de DMA.

4.3 Generador de Reloj

4.4 Controlador de Periféricos Programable.
45 Controlador de Unidades de Disco.

4.6 Controlador de Teclade.

4.7 Seccidn de Préctica. con manejo de Osciloscopic y puntas Logicas

5.- FERIFERICOS Y AJUSTES PRINCIFALES

5.1 Monitores,

5.2 Unidades de Disco.

9.5 impresores.

5.4 No Breaks y UFS’s

5.5 Seccion de Practica. Con manejo de Dispositivos de Diagnbsticos y Alineacion

P



6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO
6.1 Diagramas.

6.2 Sefiales de Prueba y Diagndstico.

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

©.5 Seccién de Practica.

7.- DISCOS DUROS

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

7.3 Mantenimiento lbgico.

7.4 Utilerias y Software de apoyo.

H



"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO"

CBJETIVOS

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

orientada que permita un buen aprovechamineto.

Reafirmar en.el grupo los conacimientos previos del tema y elevar su gradiente con
tépicos y fendencias de actualidad, reforzdndolo con tecoria y principalments précticas, en
cada apartado del temario, a efecto de que consolide los habitos adecuados en el
mantenimiento preventivo y correctivo basico-medio de sus equipos, sin pretender llegar a

detalles de alto nivel an el campo de |a Ingenieria. del Hardware para Microcomputadoras.

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

hardware.



DIVISION DE EDUCACION CONTINUA

MANTENIMIENTO DE PC'S Y PERIFERICOS

(PARTE II)

Z_.— REPASO Y CONSOLIDACION DE CONCEPTOS

NOVIEMBRE - DICIEMBRE DE 1998

Palacio de Mineria Callede Tacuba s Primer piso Deleg. Cuauhtemoc 06000 México, D F APDD Postal 14-2258
Telefonos 5128955  512.5¢21  521-7335  521-1987  Fax  510-0573  521-4020 AL 26



MANTENIMIENTO DE PC’S Y PERIFERICOS
| PARTE Il

2.- REPASO Y CONSOLIDACION DE CONCEPTOS

NOVIEMBRE DE 1998



’
ENEOeEnECBRNHHRNSEHOENNONEESEEHSEEm U@mmmmqﬂﬂm@ﬂnnmﬁm@ﬂ.@ [

; ; :
0]
&
d &
g - 0
@ ,_ §
o 03 5 8 ;
o b= Moo rreo o 5 n o
@ <3 [ - w0 _Oxwn g -
S 03 )
= &3
o €. o <« - O wu i 3
ol E 3 :
S 3 e . = 0
g _
o 3 n ]
m =3 0
g > i 0
mr.__ =2 I g
g a3 i = : | ] u
9 pea
Sl - 22 ;
|5 | | & ;
Sl - <7 7 N g
3 .m.uu. s
= g g 2.] |2€=) |8s i
2 s |52} (82
2 j e = wi? 7 :
S e ] w
g 5 7
M_ I ;
i (1
i I
EEUEl@@@@@ﬂﬁﬁ@ﬁﬁﬁﬁ@ﬁﬁ@ﬁ&@@h@u@ fossEssnnEEnEEEEESEES

!



Hlei{el| (RSO R R AlS AR RIA {URIRIRY; eI AT

) QiR R RIRIRH Gl 2
AR Rl Rl el Rl R el R e el R Rl Rl el el Rl Rl PR IRl e R PR Rl e e ik wala

~ Arquitectura de una computadora
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Mapa de memoria XT [RAM]
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Arquitectura de una computadora

C.1 System Memory Map

Address Range| Start-End Name Function
CO0000-03FFFF OCDK-256K‘ Bank 0 System men;uory (256K}
040000-07FFFF 256K-512K Bank 1 System memory (256K)
08000Q-09FFFF 512K-540K Bank 2 Systern memory (128K}
QAFFFF-0BFFFF 540K-768K Video Drsplay card buffer (128K}
0CODO00-O0DFFFF TEBK-BOGK ¥O ROM Expansion RQM {128K})
OECOOD-OEFFFF B96K-960K ROM Systern usage (54K)
OF0Q00-QFFFFF 960K-1024K ROM BIOS (54K) '
100000-11FFFF 1024K-1152K Bank 2 System memory (128K) -
120000-15FFFF 1152K-1408K Bank 13 System memory {128K)
160000-FOFFFF 1408K-16146K RAM Expansion RAM (148701(}
FEDOOO-FEFFFF | 16146K-16210K ROM Systern usage (64K)
FFOOOO-FFFFFF 156210K-16274K ROM BIOS (64K)

§
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“Arquiteciura de uns camputadara

'D.1 1/O Address Map

\
Hex Range | Devices Usage T
{ K
000-01F nviA Controlier § System E
! J2LLHF interrupt controller 3 System E
040-05F Timer ’ { System E
060-06F ] 5042 eybozral System
070-07F Real uma c.ock, NMI mask System i
080-09F DMA page register System |
0AQ-0BF _ Interrypt controfler 2 System
0CO-0DF i DMA controller 2 System
0FQ . Clear math Coprocessor busy Systemn
OF1 Reset math coprocessor System E
CFB-OFF Mzth coprocessor System
1FQ-1F8 Fixed disk vo
200207 | Gamevo S VO -
278-27F Parallel printer port 2 Vo r
2F8-2FF Serial port 2 -0 i
300-31F | Prototype card vo B
360-36F Reserved Vo
378-37F Parallet printar port 1 o] -
380-38F SOLC. bisynchronous 2 vo i
JA0-3AF Bisynchronaus 1 vo ﬁ
380-368F Monachrome display and printar 43aptes vo N
_ 3C0-3CF Reserved . Vo . |
300-30F Color/graphics mornitor adagtar vo Ja
3IFO-JF7 Diskette controiler . Vo ]
IFE-3FF Senal port 1 ) Vo 4
i - m
1 S e 2 o Ul S T T e 5 S G S S S o S &
' U}
U]
U]
U}
EREEE Em mme . DRSS SISO EIELEE
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Arquitectura de una computadora bus XT
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Arquitectura de una computadora

Raar Panel
: g ) _
o ENE : L A1 /0 CH CK :
NI <3 RIS oot oav 824 A2 sO7 EEEER
! AL B3] L A3 SD6 |
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-5Vde B5 L A5 Sba [N
- DRQ2 B6 1 - A6 SD3
D.2 0O Charnel -12vde B7 - A7, SD2 'E
oWsS - B8 - - AB SD1 (7]
+12Vdc B9 - A9 SD0
GND 210 4 L A10 /0 CH RDY
-SMEMW B11 4 L A11 AEN
-SMEMR B12 - - A12 SA19
' -lOW 813 LA13 SA18
n E -IOR B14 4 rAl4 SA17
- , -DCK3 215 LA1S .SAi6
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- . -REFRESH B19 - Alg SA12
: CLK B20 - A SA1t
f 'RQ7 B21 - A21 SA10
o IRO6 B2z L A22 sA9
1RQS B23 - A23 3A8
’ RQ4 B24 I A24 SA7
IRQ3 825 } A25 SAB
: -DACK2 B2% L A26 SAS
: TIC B27 -A27 SA4
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Arquitectura de uné computadora

= @ PYCHEYENE Channel . Function
J Soarz {8-bit ransfar

SDLC (8-bit trarsis:,

Floppy disk {8-td transfes)
Spare (3-0it transiar;
Cascade ior CMA coniroller
Spare (16-bit transfer)

Spare (16-bit transfer}

Spare (16-bit transfer)

E.1 DMA Channels

um.u-'z«. Y L =

E.2 DMA CTontroller Registers
|

Hex Address Command Codes
"~ oCo CHO base and current address
0c2 . <H0 base and current word count
oC4 CH1 base and current address ‘
oCe6 CH1 base and current word count
0Cs CH2 base and current address
, 0CA CH2 base and curmrent word count .
. 0CC CH3 base and current address 5
0CE " CH3 base and current word couni B
~ 0DO0 Read status register;Write command register 1
0D2 Writs mode register
o0D4 = ReaZ temporary regis.ars/wriie command regis.ar _ﬂ
o6 ~ Wille mode register [
oDs clear byte poinier filp-iop .
i 0DA Aead temporary register/Write mask clear a
NIGEETAETNESRE S SIS 0DC : Clear mask registar
0DE _ Write all mask register bits
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Arquitectura de una computadora

' E.3 Page Register Addresses
,. | Page Register g /0 Hex Address

g DMA Channel © 0087 E
DMA Channet 1 0083 In|
DMA Channei 2 0081 ir

oOMA Channei 3 cos2 ]
CMA Channel § 00eB 0
DMA Channel 6 0059 i
| DMA Channei 7 C03A !
!' Refresh 008F
It
. .4 inteirupts !
: Level ___Function
0 System timer output 0
: 1 Keyboard output buffer furt
. 2 Interrupt from controller 2 (levet B-1 5)
; 3 Serial nort 2 '
i 4 Serial port 1
! 5 Parallel port 2 !
6 Diskatte controller g
17 Paralle! port q
! 8 Real-time clock |
P9 Software redirected to INT 0AH |
i 10 Reserved lm
l b Feservad )
I 12 ressrved ﬂ
13 30287 L]
14 Hard disk criva .'.ﬂ
15 J.

: Reserved o
muﬁmnmmaﬁﬁﬁgﬁmr = 5151515
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Arquitéctura de una computadora

E &
Ir|
7]
8
E.S5 Timers :
4 Channel Function

0 Systemn timer g

: 1 Refresh request generator '
2 Tone generation for speaker . ?
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Caracleristicas de las distintas arquitecluras Fﬁ

HEaeaE

Eﬁ@@ SEEEE =
-
— . XTeosg
*Liberacidn:1982 1
t Direccionamiento:1MB
* Memoria Usuario:640KB
* Almacenamiento: :

32MB (MS-DOS 2.xx)

70MB (MS-DOS 3509

=\ * Yelocidad:de 4.77 a 10 Mhz.
bl E
AT 80288

* Liberacion:1986
* Direccionamiento: 16MB
* Memoria Usuario:16MB

E.ﬁ{m

BEEEEENEEESEEEEEEEEREEEEER

- { * Almacenamiento:2GB E
S====————_" Velocidad:de 8 a 16 Mhz.
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Caracteristicas de las distintas arguitecturas
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i ' i ¥ Liberacion:1382 E
* Direccionamiento 4GB
I * Memoria Usuario: n
Limitante Tecnologica
i * Almacenamiento: en TB
lu!%l * Velocidad:de 16 & 30 Mhz.
- s:

0]
()
E =—=| AT 50486
iF; O
i ‘r={ * Liberacion:1990 i
0 i_HLm * Caracteristicas I5
B3l Similares al 386

el |l | * Incluye Memoria Caché o
E k =4 Eé l y Coprocesador E
R l * Tecnologia:RISC
I =/ i-.§ * Velocidad:de 25 a 55 Mhz. 7
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Cunﬁgurachn switches XT o

' " The locations of the two switches are shown ’
. in  the x:ollowmg illustration of the system

Uy gyl oy
?’m_mh#n
i m%rm%

g

o ]
E - Fig. Locations of the DIP switches
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A.3 Descriptions of the corresponding DIP
Switcres

l) SWl =-- DIP Switch One

Switch Default

No, Setting _ Function
i SWi-1 OFF Enables disk drive.
E SWl=-2 on Disables 8687 interrupt.
i SW1-3 * (SW1-3 and SWl-4 determine the
! SWl-4 * amount of RAM installed on the
i system board.)
! SW1-5 * .Determines display type.
{ SWl-6 * Determines display type.
| SWl=7 * (sW1-7 and SW1-8 determine the
: Swl-8 * ‘number of disk drivels)
: installed to the system unit.)

i rt
IR TS o O O BT Y B = S]] S]] SIS) OS] SIS S5 1015 S1S)S1S]1S 1SS ) S 1SS o) S
B e mwm&mmmm%
i | | o
0 ]
] U}
0 U]
0] i
:
N

Ly
M
- U}
g
i
g
Ei E B B EHE

D>
LE
=1



RIS A A el iRiR AP o
ReEROREE EHEEIEEEHEEEEERH“”.BMEEMHELR3EﬁHEEmﬂEEmﬂﬂﬁﬁﬂaﬁmﬂﬂﬁyﬂﬁmﬂﬂﬁﬁﬂﬁﬁﬂj@ﬁﬂEﬁﬁﬂEﬁWﬂT;HEEF“TR
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nr euntmnh }fl
Cﬂnflgulainﬁn SWILCHIES A 5
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Lf]
1]
i
L] .
1] 2) SW2 -- DIP Switch Two
[1]] } .
;
' switch  Default
No. Setting Function

SW2-1 Reserved,

SW2-2 Reserved,

SW2-3" | Reserved,

Sw2-4 Reserved,

SW2=-5 Reserved,

. SW2-6 . .. Determines the maximum amount

»f RAM which can be 1nstalled

to the system board without

vsing a memory expansion adapter.
sW2-7 ON Erables the built-in R5-232C port.

- SW2-8 ON Enabies the built-in parallel port.

SEEHSEEESEEEREEEEREE

SEESHHREEEEEESEE RS EEEESEREE

= e Eﬁﬁﬁﬁﬁﬁmm!ﬂ
i 0
1) |
U] |
g q
U} ]
0 o
16 0
) o
] i
] g
U] |
I |
i} N
MPSISISISISISISISISISSISIS1S] = HESEES HEESeEEE EEE ef])



i feh el eIife; 2] ] 14 =)
e g ATl LTl o P T ST A e T T T T At s

e

G

Configuracién switches XT

H ! '
1
H

'A.5 Quick referénce for Switch Settings
C involved with the memory size

t | '
. ! l
' sW2-6 ON - indicates the 648KB version,
Pl OFF - indicates the 256KB version,

. Enabled 256K 640K
SWl-3 SWl-4 Bauk Version Version
e e e e e |
OoN ON i1 64K 256K [
———————————————————————————————————————————————— - "1’\
OFF ON 1,2 128K 512K
; ON OFF '1,2,3 192K 576K g
ir OFP OFF 1,2,3,4 256K 640K a
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Cnnflguracmn switches AT

" SIY1- SWITCH ONE

; Switch
. No. Seuting ' Function
SWi-1 OFF Disable COM1
| ON(DEFAULT) Enable COM]1
|
' SW1-2 OFF Disable COM2
; ON (DEFAULT) Enable COM2
| E _ _
' SW1-3 OFF Enable real time clock (RTC1)
l ON (DEFAULT) Enable real time clock (RTCO)
b |
' SW1-4 OFF (DEFAULT) Disable IRQ2 7
: ON Enable IRQ2 it
i)
l - ) o
| iy
0
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dumpers AT

" JUSIPER SETTING FOR DISPLAY AT JP1

~ The built-in display interface supports flicker free scrolling for
- the following display tvpes:

- IBM monochrome compatibility

- IBM color graphics compatibility

a
. - Hercules monochrome graphics compatibility i
e . ___ ]
~ - Plantronics color plus compatibility ﬁ
~You may enable or disable the built-in display adapter by ’
" setting the JP1 jumper. 5
|
When using EGA card, the build-in display interface should be E
disabled by closing jumper JP1 at position A and setting SW2-6 [
“to ON. The slide switch SW4 must be set to COLOR or-- o)
MONOCHROME respecuvely__when __using._color _ or, 0
“monochrome Tomnitor. Set SW4 5 eolor'if EGA mode is used.— ﬂ
@ummmmmmmmm E SEEE 1515
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| Configuracién switches AT |-

sSEEREEEREL

Refer to the table on the floppy disk driver bracket. Adjacent
to 768 KB and under SW2 you wiil see nwo small rectangles.

- The rectangles indicate how the switches are set. The third
switch on switch block SW2 (SW2-3), and the fifth switch on
switch block SW3 (SW3-5) are both set to OFF; and the fourth
switch on the swiich block SW2 {SW2-3), and the sixth switch
on switch block SW3 (SW3-6) are both set to ON.

Again referring to the ta‘le, the two diskette drive -
~ configuration requires vou tc . . the switches SW2-1, SW2-7
and SW2-8 to OFF, OFF and ON respectively.
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BIOS AMERICAN MEGATRENDS
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B CMOS SETUP (C) Copyright 1985-1989, American Megatrends Inc,.
Date (mn/date/year) : Wed, Mar15 1989 Base memory size : 640KB
Time (hour/min/sec) : 13:29:34 Ext. memory size : 384 KB
Floppy drive A: © 1.44 MB, 3 1/2¢ Numeric processor : ~ Notinstalled
Floppy drive B: . : 1.2MB,51/4"
Cyin Head WProm [Zone Sec Size
Hard disk C: type : 47 = USERTYPE 1224 16 1224 1224 36 330 MB
Hard disk D: type T 40 820 6 820 B20 17 412MB
Primary display - : VGAOrEGA - ~— .
Keyboard : _Installed Sun |Mon |Tue |Wed | Thu | Fri |Sat
Scratch RAM option @ 1 26 | 27 | 28 1 21 3| 4
51. 6 7 8 S0} 1

i 12| 13| 14| 15| 16|17 [ 18
FIXED type = 01....46, USER defined type = 47 19} 20| 21} 22| 23|24 |25
For type 47 Enter: Cyin,Head WPcom,LZone,Sec,
(WPcorn is O for ALL, 65535 for NONE) 26 27| 28 29 30|31 -1
ESC = Exit. | « t s Select, PgUp/PgDn = Modily | 2| 3| 4] -5| 6] 71 8 ]
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BIOS AMERICAN MEGATRENDS

'‘Usethe | « f -+ keystohighlight the parameters you want to change.
‘Use the <PgUp> and <PqDn> keys to modify the values

‘Use the | « ¢ - keys to select the parameters you want to change.
Use the <PgUp:> and <PgDn> keys to cycle through the available
. settings.

l

Floppy Disk Drives

1
i}
| 3
Date and Time
' 8
9
&

Select the Floppy drive field. Press the < PgUp > and <P__n> keysto
zycle througn the available settings. Avallable floppy disk drives are 5 1/4”
.J60KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have
_a floppy drive B, be certain to specity "Not installed”.
: .

BEERE

-Primary Display I
{
‘Select the Primary display field to establish the primary video displav ]
' adapter type. Press the <fgUp> and <PgDn> keys to cycle through =
‘the available settings:
l -
| @ Monochrome (Monocnrome adapter, including MDA and Hercules) g
E ® Color 40x25 (Color-Graphics Adapter initialized in 40-column moda), !ﬂ
" @ EGA {Enhancec Graphics Adapter) or YGA (Video Graphic Array). .-'ﬂm
* @ Color 80x25 {Ccior Graphics Adapter initialized in 80-cotumn moda). |
! i)
m

lﬂ lﬁmmﬁmmmwm

r
E
E

| P VAR EEERSEEEENESEESSL e OEEEHESESEES S5

GEREEaEEEE

EEEE S e

N
o
KJ“‘
~N SEEe.

3



Afdifdjeljeirufarerelffl) GG e WEIAHE

A AR El R RiRRI A R iRl Rle UEI"LIP_EF' '@@L@@E@I‘L@Eﬂﬂﬂﬂ.@ﬁﬁd‘ mmﬁ:_rzﬂnmaﬁmm ’EEE.‘EFL"FJ"'J 3

BIOS AMERICAN MEGATREIVDS

'Hard Disk Drives

' For hard disk drives, use the <Pglp> and < r30n> keys to cycle
!hrough the 46 types of disk drives supporied. Type 47 is given to hsip
: the user defined its own drive type which will be stored in the CMOS. See
'Table 3.2 fora printed list of these drive types

Bypassrng Keyboard Error

.To configure the system fur non dedicated file servers, you can set the
" keyboard "Not installed" in the SETUP menu so that BIOS will not report

any "Keyboard error* and will pot wait for “F1" key to be pressed during
. system boot.
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BIOS AMERICAN MEGATRENDS

video "Not installed" in the SETUP menu if you do not have a display

]
5
|
I
, Bypassing Video Error B
b To contigure the system for non dedicated file servers, you can set the !-ii
\
| connected. The BIOS will not report any 'Video error’ and will not wait for

any "F1" key to be pressed during system boat.

Bypassing Floppy Error

= |

To configure the system withom'ﬂoppy controller, you can set both the
BIOS supported floppy drives (A and B) as "Not installed”. In that case
810S will not check for the floppy controller and will not report any erro.

& prompt will then appear:

A

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

%
E Atter you have finished with the SETUP program, press the <Esc> key.
I
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lﬁ Table 3.2 ScppoiteZ “ard Disk Orives’ !
Write  Landing
. P . Type Cylinders Heads Precomp Zone Capacity
o 1 306 4 128 305 10MB
o 2 " 615 4 300 615 20MB
L 3 615 6 300 615 31MB:
14 Q40 8 512 940 62MB
5 940 6. 512 940 47MB
6 615 4 ' None 615 20MB
7 462 8, 256 511 31MB
8 713 5 None 7a3 - J30MB |
9 900 15 None 901 112MB
10 820 3 None 820 20MB
] 11 855 5 None 855 35MB
M o 112 855 7 None B55 50MB
5 13 306 8 128 319 20MB
5 14! 733 7 None 733 43MB
I - 115 Reserved '
n L] 16 612 4 -~ All !663 20MB
17 997 5 300 977 41MB
18 977 7 None 997 57MB
0] 19 1024 7 512 . 1023 60MB
K 20 733 5 300 732 aomB
21 733 7 300 732 43MB
,-i 22 733 5 300 733 3oMB
q 23 306 q Al 1336 10MB
li:-] 29 925 4 All ;925 54MB
0 25 925 9 None 1925 69MB
m 26 754 7 754 754 44MB
E 27 754 i None ;754 69MB
m 28 699 1 256 1699 41MB
0 29 823 10 None 823 68MB
o 30 918 7 918 918 53MB
x| 1024 1 None 1024 94MB
5 32 1024 15 None h024 128MB
[ Continue on next page ...
0
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Table 3.2 Supporied Hard Disk Drives

Write  Landing
Type Cylinders Heads Precomp Zone Capacity

33 1024 5 1024 1024 - 43MB
34 612 2 128 612 10MB
35 1024 9 None 1024 77MB
36 1024 8 512 1024 68MB
37 615 8 128 615 41MB
38 ag7 3 987 587 25MB
39 987 7 987 987 57MB
40 820 L] 820 820 41MB
41 977 5 a77 C 977 41MB
42 981 5 981 981 41MB
43 830 7 512 830 48MB
44 B30 10 “one 830 .69MB
45 N7 15 None 918 114MB

46 1224 15 None 1223 152MB
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BIOS AWARD

The SETUP program lets you specufy your syslems confguraluon of
diskette drives, hard disk drives, video display, memory, date and time.
The SETUP program is buiit-in, you do not need a diskette to use it.

Note

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.

miaBniia

To run SETUP program. simultaneouly press the <Ctrd > < Alt> <Esc>
keys. The SETUP screen appears on your dispiay:

AWARD SOFTWARE CMOS SETUP _ﬂ
! | DATE (MM/DDYY)  6/15/89 N ;
TIME {HH:MM:SS) 11:08:14 i
o
1| DISKETTE 1.2M in]
| | OISKETTE2 . 360K i [
- ' CYLS HEADS SECTORS  PRECOME
DISK 1 2 7 5 17 300 g
DISK 2NONE g
| | viceo EGA : ‘ 5
BASE MEMORY 512 -'ﬂ
EXTENDED MEMORY © . ]
o o L]
ERROR HALT NO'DISK ERROR HALT H
SPEED SELECT NO.CHANGE m
E l t moves between items, -~ -» selects vaiues [
F‘IO records chances. F1 exns, F2 for color toqale ]
IS EEMEIEHEEmE S SO E R e e ‘IEEIHEIEIEEIEIEIHEJEEEE:IEEEEEEE‘EI—H
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o s S
" ~ Table 3.3 Supported Hard Disk Drives T é
........ . 2
o
o Write  Landing Specitic Ez‘t%
- TJype _ Cylirders Heads Precomp Zone Disk %
' 0. 306 4 128 305
2 1 615 4 300 615  Seagale 225 %
L 2 615 6 300 615 %
3 940 8 512 940 %
4 940 6 512 940 E
A 5 615 4 0 615 Ets
6 462 8 256 511 o (|d
7 733 5 0 733 Seagate 4038 it 'q
8 900 15 0 901 - E
9 820 3 0 820 ¥ o]
: 10 855 5 0 855 %J
| fi 1" 855 7 0 855 S
B _ 12 855 7 0 - 855 :I:: EIJ
. 13 306 8 128 319 Seagale 225 s: %
14 733 7 0 733
g 15 Reserved b l[_%
16 612 4 0 663 5
0 17 997 5 300 997 ?U %]
18 997 7 0 997 = %
I 19 1024 7 512 1023 g
_ 5 20 733 5 300 732 %
] 21 733 7 300 732 5
: ] 22 733 5 300 733 Seagate 4038 %
f 23 a06 4 0 336 S|
] 24 Reserved . %
f 25 . 1024 9 0 1023 Seagate 4096 5
. 4] 26 ' 1224 7 0 1223 Maxtor 2085 % :
] 27 1224 1 0 1223 Maxtor 2140 %
‘ f 28 1224 15 0 1223 Maxtor 2190 el
_ ) 29 1024 8 0 1023 Maxior 1085 % 3
0 30 1024 1 0 1023 ° Maxtor 1105
0 31 918 1" 0 1023 Maxtor 117G %
kil . A -
] Continue on next page ... _ [:q].l
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' ‘ gTable 3.3 Supported Hard Disk Drives
B
b write Landing  Specitic
ivype Cylinders Heads Precomp Zone Disk
B |32 925 9 0 1926 CDC 9415
‘ g 33 1024 1C 0 1023 Generic 10hd
’ FI 34 1024 12 0 1023 Generic 12hd
v ‘-ii as 1024 13 0 1023 Generic 13hd
ﬂi 36 1024 14 0 11023 Generic 14hd
3 37 1024 2 0 1023 Generic 2hd
) 38 1024 16 0 1023 Generic 16hd
iy 39 'g18 15 0 1023 Maxtor 1140
!ﬂ| 40 820 6 0 1820  Seagale 251
T as 1024 5 512 1024 Miniscribe 6053
. 42 988 5 128 igg8  Core In'll AT 43
;43 1024 5 124 1023  CMS-K40
’ 44 1024 8 512 1024  Miniscribe 6085
|
Setting the Video Display Conliguration '
i

59
0
I
0

NS SIS1S1SIS SN
0
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E1S15151510151S s 1S10]

55

aEEE

‘@ EGA {Enhanced Graphics Adapter).

Select the seltings that suits your display adapter.

Select the VIDEO field to establish the primary video display adapter type.
Press the + - keys lo cycie through the available settings:

M ‘o 40 Color (Color Graphics Adapter initialized in 40-column mode).
# 80 Color (Color Graphics Adapter initialized in 80-column mode).

“® MONO (Monochrome adapter, including MDA and Hercules)
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Registros de Hel.nj

D.4 Real-Time CLock Information

. i
(Addresses GG-D) :
i
Byte Function Addreas '
0 Seconds 00 I I
1 Second alarm M l !
2 Minutas 02 ' ﬂ
| Minute alarm 03
4 Hours ) : 04 !
| 5 Hour aiarm , 05 |
| 6 Day of week 06 i i
i 7 Date of month 07 ! |
8 Month - 08B i [}
9 Year 09 | -~
10 Status ragister A 0A )
1 Status register B oB
12 Status register C oC
13 Status register D oD
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MANTENIMIENTO DE PC'S Y PERIFERICOS

(PARTE II)
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H Controlador de
5 Unidades de Disco: 82064 - 82062
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Inatruction Qujact Code Bylee Clack Pericds
CBW 98 ' ?
g o 7] t ?
ﬂ <o fC 1 2
all ] FA 1 2
g F& 1 1
TMmP »c dsta 00111 10w 1ol 4
ek
Il .
CMP memitag dets 1000008 w J A S5 sg 4
mod 110 /m - - 8 mam 10 + [A
1311}
! lise)
(1]
(M
CmP mem'rag |.memiragy 0011 10dw 23w 4 tag 1o 1eg 3
-l mod 1 Him mem toreg 9+ EA
[ISPE mgtomem 9+ FA
fms
CMPS 101001 1w ' 22
9 + 212itepahition”
CWD 99 [} S
L] Daa F 1 4
0as5 Fi 1 4
J DEC mem/reg [RRRERE I 1 3o s ey 1
;J mod (gl im
Iise) mem 15 + EA
1| {nse)
DEC 18 b ieg 0100 err 1 2
Div t memirep TIVI00 T 2 3ord B hisey
mod 110 ¢/m au — 30
losPl 16 tul rag
LDISP) 144 — 162
B b mem-
186 -- 96 ¢ £A
16 il mam
NS0 — 188) + EA
ESC mem’rag (R RETTY 2 Jord mam B + A
mod vec 1'm ng 2
Itmse)
(711 ]
HLT Fa 1 2
ey mem’reg P10 1w 1 o d B tul reg
mod VHL'm 10V — 142
loise) 16wl reg
] Ld] 165 — 184
8 b1 mam
1107 — 1181 + EA
' 16 il mam
; 11— 1301 + EA
MUL mam rag ERRTIREN 3.1 8 it reg
mod 1001 Um B0 —~ 94
ISP FE tul rog
ISPy 28 ~ 154
8 tr1 mem
6 - ¥04F « EA
16 i men
134 — 180] + EA
L a DX 1410110w 1 a
IN ac port 11100 0w ? 10
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Instsuctron Obpect Code Byies Cloch Periods
INC memsieg 1 T 23008 g J
v i mem 15 & (A
- ".‘
HnSPE
NG 16 briag Q1000 ¥ 2
INT 110011007 t 62
1101 2 51
Ty
INTO CE ] wilerrupt 5
na niarfupt &
IRET ct 1 24
JA disp 7 2 4/Nn Brach
JNHE aap ¥E/Branch
JAE disp 13 2 4Nn Branch
JHE disp 18:'Branch
0 disp 12 2 4 No Branch
JNAE dap 8 Branch
JBE disp 8 2 4 No Brench
JNA asp 16 Branch
JCRZ disp E3 2 6§ No Bigach
isp 13 Bianch
JE, disp 74 1 4 Ng Branch
42 dip 16-Branch
JG disp IF 2 4 o Bianch
INLE disp 168ranch
JGF disp L] 2 4:Ho Branch
JNL dup 16 Branch
JL disp C 1 4 No Braach
INGE dap 168 paen
JIE disp TE 2 4 Ny Branch
dRG aap 168 9nch
JMP audr LA L] 1%
[1]
[}
hh.
0 -
JMP disp 1] 2 15
dup
JMP dupl8 [3:] 3 15
(1]
']
Jmp mam FF 2,30 4 mem pir 32
mod 101 #/m 24 ¢ EA
1152
l1se]
. AP memireg 13 2, Jocd reg pir 18
. mod 100 1w/m . . 1
; (msey mem pie 18
' [LHSP) 19 0 EA
JNE dispg 75 2 4iNu Bianch
M disp 16-Branch
JNO diap 1 2 4 No Branch
g 16/Branch
JHE dusp 1] 2 4:No Brech
JFO . disp 16:Branch
JNS dup 19 H 4 No Bianch
disp 16 Branch
3 disp 10 2 & No Branch
dnp 16 Bianch

' Wmodad Ivos & 3
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: Object Code

Clack Pernods

ADD”

ADD ¢

AND

CALL

CALL

CALL

ac daln

mam/iagy dala

memJ/isg memitegy

o data

memiieg dats

mam'reg| mamiiagy

ac dals

mam/iag dais

mem/iegy memiragy

diapl8

mam

manieg

37

D%
0A
04
oA
»
000 1010w
kb
1]
1000w
mod 010 +/m
[msPl
[oise|
1Y
[M]
0NO VN (Hgw
Mo e ¢/m
ItnsP)
1txsSPl
0GO00 1 Ow
*h
Iyt
1000 0ysw
mod 000 rm
1sP)
{msel
"k
1 M
QOOO00Uw
LU TR T )
{ose|
se)
Q0V0O 10w
1
(M]
1000000w
mod 100 +/m
Ioisei
imsP]
kk
lut
00 10000w
mod ree g fim
Lo1S®)
{DisP)
L I
[ 1]

.

FF
mod 011 v/m
(ISP
iDiSP]
¥
mod 10 ¢/m
[o1sP]

|DisP}

2, 3or d

2001

2 dord

T}

a4 sor

23 4

1 3cra

2.3 md

32 bit mam ponied
37 + EA

16 bit 1eg pouiie
16

18 b Mmem pote
2r ¢ EA

1
a0

LE}

)

‘A
rag 4

mam 7 + [A

rapg o teg )

memntareg 0+ A

regltomem 18 ¢ EA
4

g 4
mem 1)+ EA

reg lo reg 3
memioreg 9+ A
reg 1o mem 18 ¢ EA

&

reg 4

mam t) 4 EA

rag lo 1 3
mam loreg 9 ¢+ LA
teg to mem 14 ¢ EA
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Intel
82284

CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS
(8228410, 62284-8, 82234-6)

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

® Uses Crystal or TTL Signal for Frequency ® Single +SV Power Supply
Source ® Generates System Reset Qutput from
Schmitt Trigger Input
8 Provides Local READY and MULTIBUS2* & Available in EXPRESS
READY Synchronization — Standard Temperature Range
— Extended Temperature Range

The B2284 15 a clock generator/driver which provices clock signals for iAPX 286 processors and support compo-
nents. It also contains logic 10 supply NEADY to the CPU from either asynchronous or synchronous saurces and
synchronous RESET from an asyncnronous mput with Rysteresis. ’

AESET
RES : E AESET
SYNCHRONIZER
x: ARDY []1 ~ 18 v,
osc SRDY ] 2 17 [ ARGYEN
xz MUK (<=3 ———— =
— SROYEN (13 16 [ 51
R~ READY (] 4 15[ 50
F& EFI[]S g22a4 14 IN.C.
R ‘ . FiEs 13[JPCLK
ARDYEMN ——i .
o 1 ] tmenmomzen x,007 120 RESET
i X, 8 t1{] AES
SROVEN ——:D_ READY GND (] @ 10[J CLK
§RDY — Lowc READY
A I S Y
$0 —— GEMERATOR POLE
Figure 2.
Figure 1. B2284 Block Diagram 82284 Pin Configuration

"MULTIBUS is a patented bus of Intet.

e i DOr 4700 RASurars o0 R EADOAE-Dury HOF 10 L1t 01 Aep 5 ug oy OTver 1 i Cotumty Ermboiieg v 87 i S+ 000CT Rod CMSr Crgint Faient Lcensss 8 = -9

Janyary 1986
& intEL CORPORATION 1947 4-139

GENERADOR DE RE]L?LJ
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Iﬂter 82284

Waveforms @ -
" CLK as a Functian of EFI (§2284-6 only)

® ®
Sy

e )

_-1@_____4-@-—1—0 —l b |
e S atacay

NQTE: The EF1inputl LOW and HIGH timaes as shown are required to
guarentes the CLK LOW and HIGH tmes shown.

__R_EET and READY Timing as a Function of RES -
with 51, 50, ARDY to ARDYEN, and SRDY + SRDYEN HIGH -

CLx

./
o,
/,, 7 I w it

. Capenas on \/ srevious
‘| RESET stars of A\ RES

—i@
FEIUV \\\ \\\\\\\\‘\\\\\\\\ o u‘.‘\\_\\)"( L

NOTE 1: This i3 an asynchroneys input, The setup and Poia umes
shawn are requirec 1 guaranied Ine responss shown,

‘READY and PCLK Timing with RES HIGH
L] @

:

wil
-
L

- @
X_umc'r:“d s | &ﬁ
s R Py R SR S
i @_-]_.r'__l.__@nmu _3'_"—@”""
O T e ‘7‘ L:\ { .

mn'g
— @E
I’ HOT! H
-

NOTE 1: This s an asynchronous ingut TRe 38tup and RoId Times shawn
are required 10 guarantes (he reaponse INOWN

NOTE 2: It SROY - SROYEN or ARDY - ARDYEN are active Selors
and/or durng the first cus Sycle atter RESET READY may not oe

deasserted unttl atter the laiing edge of ®2 ot Ty

aeaoy ;]
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lnter 82284

ER Drtvs and Measuremeni Points. CLK Crupns Sassursrnani Pomty
1.8v
1y 18v
1.5 1.5v
1.0v 109
0 a3V
NOTE 9 NOTE 10

F/C Orive Points

8

4%

NOTE 11 .

NOTE 12 AC Setup Holg ane Detay Time Measurement = Ganeral

Veg ¥ce
7800hm #oonm
PCLK READY Other
ourtput anput outonns @ l
- I ) I-

NOTE 1) AC Test Loading &0 Quiduts
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intal

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

8 Generates the System Clock for the
iAPX 86, 88 Processors:
5 MHz, 8 MHz with 8284A
10 MHz with B284A-1

& Uses a Crystal or a TTL Signal for
Frequency Source

® Provides Local READY and MULTIBUS?

READY Synchronization
@ 18-Pin Package

a Single +5V Powar Supply

= Generates System Reset Output from
Schmitt Trigger input )

m Capable of Clock Synchronization wiy
Other 82B4As
s Available in EXPRESS

- Standard Temperature Range
~ Extended Temperature Range

* Gl—e RESET

RES
x1
XTAL
OSCILLATOR *j
x2 .
714

£Fi
CSYNC

3 — —d +~3 |—== PCLK
SYNC SYNC
i |

ADYY
...._.__-__-{:::>--———-——{:::>—-—-.-CLK
AENT

ADY2
1 cxt
AEN2 -] Q

B2B4A/B284A-1 Block Diagram Conliguration

CKi '
o Q e AEADY

B2B4A/B8284A-1 P

GENERADOR DE RELOJ
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intel
8237A/8237A-4/8237A-5
HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

s Enable/Disable Control of Individual m Directly Expandable to any Number of
DMA Requests Channels
» Four Independent DMA Channels s End of Process Input for Terminating
ekt tra e Transfers
s Independent Autoinitialization of all
Channels - -m Soltware DMA Requests
m Memory-to-Memory Transfers = lndependent Polarity Control for DREQ

and DACK Signals

M Block Initializatl -
¢ Memory Block Infliatizalion a Available in EXPRESS

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

{See Packaging Spec. Order 8231369)

The 8237A Multimode Direct Memory Access (DMA) Controller is a peripheral interface circuit for microprocessor sys-
tems. It 15 designed to /mprove System performance by allowing externai devices to directiy transter information from
the system memory. Memory-to-memory transfer capabiiity 13 aiso provided. The B237A oifers a wide variety of pro-
grammabtle control features to enhance data throughput and system optimization and 1o allow dynamic reconfigura-
tion under program contral,

The 8237A 15 designed '0 be used In conjunction with an external 8-bit address register such as the 8282 It contains
four independent channeis and may be expanded {0 any number of channeis by cascading additional controiler chips,

The three basic transfer modes allow programemability of the types of DMA service by the user. Each channel can be
ind:vidually programmed to Autormitialize 10 its onginal condition tollowing an End of Process (ECP).

Each channel has a full 64K address and word count capability.
The 8237A-4 anc B237A-5 are 4 MMz and 5 MHZ selected versions of the standard 3 MHz 8237A ruspectively,

=—_| Lt + ki " N
Figure 2.
Figure 1. Block Diagram Pin Contiguration
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B237A/B23TA-4/8237A-5

Tabie 1. Pin Description

Symbol

Ttype |

Namae andt Functlon

Symbol

i Typa

Mamsg ang Function 1

Vee

| Power, «+ 5 voil suppiy.

. Vge

: !Gmund: Ground.

CLK

i Clock Input: Clock trput controls

the nternal goeraticny ol the

8237A and ns rate ol data trans-

fers. The input Mmay be griven at yp
|10 3 MMz tor the standard B237A
I and up 10 5 MAZ for the B2I7AS

Chip Select: Chip Seiect +S an ac-
tive Jow mput used 10 seiect the
P B21TA as an JO davice duning the
Ll cycle. Ths ailows CPU com-
i munication on the cata bus

RESET

Iﬂuut: Aeset 5 an active high in-
pul which clears the C vd,

ory-tg-memory oparatbions, cata
trom the memory comes into the
8237A on (he aata bus dunng the
fead-trom-memory Lransfer. In the
writg-to-memaory 1ransier, 1ns cala
bus outpuls place ine data Intc Lhe
Naw memory focatioh

16R

110 Read: I'Q Read 10 a bighireg-
tional active iow 1nree-s1ate ine N
the Idle cycie, it 13 an Input control
signal ysed by the CPU Lo read the
control regiaters in tha Active Cy-
cie, 11 18 &N oulput control signal
useag by the 8217A to sccess dala
from a peripheral gunng s DMA
Wnitg transfer

, Status, Aequest ana Temporary
|rcgsslers. It alsc clears the
firgt/last thpitiop ang sets the
Mask register, Foltowing a Reset
I tra cevice 13 10 1ne 10l cycle,

READY

: Ready. Ready 18 an input used 1o
exiend the Mmemory réad and wreite
pulses {rom the B237A to accom-
modale siow memones ar G per.
ipheral gevices Reaagdy must not
make trang:tioNs QuAing its speck
fraC Setypthold Lme

HMLDA

i Hold Agknowiedge: The active
{ igh =oid Acxnowladge trom the
i CPU ingicates that o has rein-
quisned conlrol of the System
busses

DAEQJ-DREQ]

DMA Request: The DMA Request
hines are individusl asynchronous
channgl request INJULE usesd by pe-
rphera) circuils 10 obtain DMA
service In fixed Priority, DREQQ
has ihe mighast poority ang
| DREQ3 has the lowest priofity A
| FeCUEst IS genaralad Dy Il:ltl‘&llnﬂ
the DREQ line of & cnanne!. DACK
will acknowieage the racognition
of DREQ signai. Powarny o! DREQ
18 programmabie Resel intalizes
thesa hnes to active nigh DREQ
mMUuSt D¢ Ma-N1AINeGd Untu the COre
tsponarng ODACK goes active.

* DBO-DB7?

« Duta Bus: Tne Data Bus hines arg
| Diirectional three-state signats

connected to the systam gdata bus.
Tne oulputs are 8natied in the Pro-
gram condmion auning the /0 Read
1T output the contents ol an Ad-
dress regisier, a Stavus register,
the Termporary regisier or a Word
Count regiater 1o the CPU The oul.
puts &re gisanied ang ihe nputs
s are read durning an /O Write cycle
| when the CPU 13 programming tha
B237A control registers. Dunng
OMA cycies the most significant 8
! bits 0! the aJoress are outout onip

the O8ta Dus to De siraDeq wito an
| waternal waten by ADSTE in mem

oW

o

O Wrive: VO Write is & Diciree-
tional active 1ow three-siate ling. in
the idis cycle. 1t 13 an snpyt control
signa! uaed by the CPU 10 loag i
tormation intd the B237A in the Ac.
Lva cycle, it 13 ah outpu! contral
srgnal ysed by 1he 8237A 1o Icad
data 1o the penpheral during a
DMA Read transfer

my
o

[Ile}

.channei by EQP yniess the channel

End of Procass: End of Procass 1
an active low tidirectional signal,
lnformation concerning the com-
pletion of DMA services is avark
able at the Bidireconas EOP pin.
The B237A aiiows an wsxternal 319
nai to terminate an active DMA
sarvice This s accomplishea by
puliing the EOP Input 10w with an
axternal EQP signat The 82374 ak
30 Ganerales & pulse whan the 1ef-
minal count (TC) tor any channe! 1s
reachec This penerates an EQOP
signad which-isoutput throuph the
ECP Line. The reception o EQP,
aither internal or exiernal, will
cause the B23I7TA to terminats the
Bervice, resel the request, ang, if
Autoinitialize s snabled, to wrnte
iha bass regisiecy to lhe currant
regislers of that channe! The mask’
bit ang TC bIt in the stalus word
will be wet 10r the currently active

18 programmed tor Agloinitianzs. in
thal case the mask bit remaing uf-
chanpec During memory-to-mamory
transtars, EOP will be oulput when
the TC for channe! 1 occurs, EOP
shoutd be Tied high with & puli-up
resistor {f 11 18 not used o prevent
#FrONanuUs #7d Of Procass inputs

T AQ-AY

Wo

Address, ~ cur least s.grificant
adgaress #+  ate bidirgslional
thrae-siai- .4 In 1he idie cY-
cle tha, , 3 and are uses Oy
Ihe > rorass the register
1= 2= rpag n the Achwe
cvc : Julputs ang provof
Bt 1 oits of ihe cutpul

Eram
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8237A/823TA-4/8B237A-5

Tabie 1. Pin Description (Continued)

Symbot , Troe ! Name and Functlon Symbol Type Name and Function —K
1
Ad-AT - O | Addrass: The lour most sigrificant AEN O | Adcress Enable: Acdress Enable
} adaress ines are three-ilate Qul- enaties the 8ot laich containmg
| puts and provige 4 tits of agdrass the upper 8 aogress bits onio the
! Tneseines are enabiad only dunng syste™ address bus, AEN can alsp
1 | the OMA senvice De used 10 Oisaple cther system bus
HRQ © | Hold Request: This ts the Hoid Re- arivers gunng DMA transters AEN
| quest o the CPU and 13 used to re- s active HIGH.,
Guest controt 0f the aystem bus I ADSTB Q | Address Strobe: The acrve high,
fhe cosrespONaIng masa it (s Address Sirobe 13 usad to strobe the
ctear, the presence of any vahd uppet A3OTess DY1e into an extarngl
| GREQ causes S237A 10 i3sus tha latch.
| HRAQ MEMR O | Mamory Read: The Mamory Read
DACKO-DACKS QO | DMA Acknowisdge: DMA  Ac- 21gnal 15 an active low Three-siste
hnOwiedge 15 used 1o nOUty the 1n- output used 10 access aata lromthe
dwicual pertpharals when one has selected memary iocation dunng a
been granted & DMA cycla The DMA Read or 8 memary-tp-memory
sanse of these lines 3 program- transter
:\:.b:;wnesu (nitializes tham 1o ac- MEMW O | Memery Write: The Memary Wnte
. 1S an active low hree-state output
used o write 01 to the selected
memory locatron auting 8 DMA
FUNCTIONAL DESCRIPTION Wrte o1 & mamory.-to-mamory
. transfer.

The B237A block diagram includes he major logic
blocks ang alt of the internal registers. The cata inter-
conneclion paths are also shown NoOt shown are the
vanous control signals between the blocks. The B237A
contarns 344 bits of wnternal memory in the form of
registers. Figure 3 Lists these registers by name and
shows the size of sach A detailed description of the
registers ang thewr functions can de found under
Register Description,

E Nasmep Sire Number
[ Base Adcress Regrsien 16 ity 4
. Base Wora Count Regisiens & by .4
Currant Agarass Registany 15 Dits -4
Cuyrrent Wom Coynt Registits 16 Dot 4
Temporary Acaress Regiai 16 bits 1
Temporary Worg Caunt Regraler 16 uts 1
Statws Regester LR 1
Comrmand Regiskt LR-Ti ] 1
Temoatary Redister 8 bits 1
Mooe Regisiers L1 ] 4
Mask Regiater 4 tuty 1
Feguest Aegrater 1 & Dty 1

Figurs 3. 8237A Intemal Registers

The 8237A contains thrae basic blocks of cantrol logic.
The Timing Control bipck generates internal liming and
externdl control Signals tor the 82374, The Program
Commang Contro! black decodes the vanous com-
mangs given 1o the BZ37A by the MICroproCessor prior
to servicing a DMA Reguest. It aiso decoges the Mode
Control word used to seiect the type of DMA dunng the
servicing. The Priority Encoder biock resolves priofity
contenlion betwean DMA channels reguesting service
simutianegusly.

The Tumung Control block genves internal uming from
the clock mpul In B23TA systems this input will usually

be the =2 TTL ¢lgck from an B224 or CLK from an
B80BSAH or B2B4A. For 8085AH-2 systems above 3.9 MHz,
the BOBS CLK(OUT) goes not satisty B237A.5 crock LOW
and HIGH time reguirernents In thes case, an external
clock shouwld be used to drive the B2ITA-5,

DMA Operation

The 8237A is designed to operate in two major cycles.
These are calied idie anc Actrve cycles, Eacn device Cy-
cle 18 made up of a number of staies. The B237A can
assume seven separate states, each composed of one
full clock perod State | (S1) 15 the inacuve state, It i3
enterad when the 8237A has no valid DMA requests
pending. While in SI. the DMA controlier 18 mactive but
may be n the Program Concgition, being programmed by
the processor. State S0 {S0) 15 the firs: state of a DMA
service, The 8237A has reguesied a hold but the pro-
cessor has not yet retyrned an acknowledge. The §237A
may still be programmed until it receswves HLDA Trom the
CPU. An acknowtedge trom the CPU . will signal that
DMA transters may begin. S1, S2, 53 and 5S4 are the
working states of the DMA service. It more ime 13
needed to compiete a transtier than 1$ avaiiable with nor-
mal Liming. wat states (SW) can be inserted between 52
‘or 83 and S¢ by the use of the Ready line on the B237A.
Note that the data 1s ransierred gwectty trom the VO
device to memory (OF vice versal with IOR and MEMW (or
MEMA ang IOW) being active at the same hme. The data
18 not read into or driven out of the B237A n HO-to-
memory of memory-to-l/0 DMA translers.

Memory-to-memory tfansters require a read-from and a
write-te-memaory to complete each transier. The states,
which resemble the ngrmal working States, use two
digit numbers tor wdentification £ignt states are re-
quired lor a single wranster. The first four states (513,
$12, §13. 514; are used tor the read-from-memory half



8237A/8237A-4/B237A-5

anc the 1ast four states (521,522, 523, 524) for the wnta-
1omemory half of the transter,

IOLE CYCLE

wnen no channel 13 requesting service, the B237A witl
snter the Igte cycle and pertorm "SI states, n thas
¢ycle the B237A will sampie the DREQ lines every clock
¢ycle t¢ determine if any channel 1s requesting a DMA
service. The device will alsc sample CS, loaking for an
attempt by the microprocessor 1o write of read the inter-
nai registers of the 8237A wWhen C5 15 low ang HLDA is
iow., the B237A enters the Program Conaitton The CPU
can now establish, change or inspect the internal detini-
ngn of the part by reading from or writing 1o the internal
regisiers Acdress hnes AD-A3 are Inpuls to the device
and select which registers will be read or written. The
{OR and IOW lines are used 1o select and time reads of
writes. Due 10 the number ang size of the internal regis-
ters. an internat fhp-flop is used to generate an addi-
ugnal bit of address. Thus Dit 15 used t¢ determine the
upper or lower byte of the 16-bit Address and Word
Caunt registers. The {1ip-flog 15 reset by Master Clear or
Reset. A separate software command can also reset this
Hig-tlop.

Specta! sgftware commangs can be executled by the
8237A in the Program Condition. These commancs are
decoded as sets of addresses with the C5 and IOW. The
commands ao not make use of the gata bus, tnstruc-
uons incluoe Clear FirstLast Flip-FLop ang Master
Clear.

ACTIVE CYCLE

when the 8237A 45 1n the Idle cycle and a non-masked
channel reguests a DMA service. the device will gutput
an HRQ to the microprocessor and enter the Active cy-
cle It in this cycle that the DMA service will take
olace, in one ot four moges:

Single Transter Mode — In Single Transier mode the
device 1s programmed to make one transter onty. The
wold count will be gecremented and the address dec-
remented or ingremented tollowing each transter, When
the worg count “rolls over” trom zero 10 FFFFH. a Ter-
minal Count [TChwill cause an Autoinitialize «f the chan-
nel has peen programmed to 4o $0.

DREQ must be heid active until DACK becomes active In
orger to pe recognized. if DAEQ is haid active through-
Qut the singie transter, HRQ will go inactive ang refeasa
the Dus 1o the system. L will again go active and, upon
receipt of a new HLDA. another single 1ranster will be
pertormed, 1n BOBOA, B085AH, 8088, or 8086 system this
will ensure one tull machine cycle exacuthian between
DMA 1ransfers. Details of iming between the 8237A and
Qther bus cantrol prolocois witl depend upon the char-
actenistics of the muicroprocessor involved,

Block Transter Mode — In Block Transtar mode the
device rs activated by DREQ to continue making trans-
‘ers guring the service until a TC. caused by word count
goING 10 FEFFH, or an external Eng ot Process (ECP) s
encountered. DREQ need only be held active until DACK

bacomes active Again, an Autoiniballzation will gccur
at the end ol the service il the channel has been pro-
grammed for IL

Demand Transier Mods — In Demand Transfer mode the
device IS programmed o continue making translers
until a TC or external EQP is encountered or untit DREQ
goes inactive. Thus transfers may continue until the /Q
device has exhausted its data capacily. After the 1D
device has had a chance to catch up, the DMA service s
re-astablishad by means of 8 DREQ. Durnng the Lime
Detween services when the rmicroprocassor 1s allowed
{o oparate, the intermadiale values of agoress anc ward
count are stored in the B237A Current Address ang Cur-
rent Word Count registers. Only an 0P _can cause an

Autoinitialize at the eng of the sarvice. EOP )13 generated ”

either by TC or by an extermal signal.

Cascade Mode—This mode 1s used io tascade marethan one
B237A togetner for simple system expans:on, The HRQ ang
HLDA signals from the addibonal 8237 A are connected o the
DREQ and DACK signals of a channet of the initai 8237A
This allows the DMA requests of the agdmonal device to
propagate through the prianity network circustry of the preced-
Ing dewice. The priority chain is preserved and the new device
must wait for ds turn to acknowiedge requests, Since the
cascade channel of the intbal B237A 18 used only for prior-
iting the addional device, it does not output any address
or control signals of ns own. These coutd confict with the
outputs of the actrve channegl in the added ¢evice The 8237A
will respond to DREQ and DACK but all other outputs except
KRQ will be disableq. The ready input 1s ignored.

Figure 4 shows two additional devices cascaded into an

indial device using two of the previous channals, This

torms a two level DMA system. More 8237As could be

aoced at {he second leve! by using the remaining chan-

nats of the first level. Additional devices can also be
..added by cascading into the channels of the second
" level gevices, forming a third level.

MO LEVEL
]
13T LEVEL nyra
LL.] BALD |eme——y RO
ey Wi DACR || L DA
oA
DRRG Ll
pACK LI
ITAL DEnCE . 35T
A00iTIOmAL

QEvCES

Figure 4. Cascaded B237As’
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TRANSFER TYPES

Each of the three active transfer modes can perform three
difierent types of transters These are Read, Write and Vernly,
VWrite transiers move data from and I/0 device 1o the memory
by activating FEMYW and IOR Read transfers move data from
memary t¢ an I/G device by activating MEMR and iOW, venty
transters are pseudd transters The B237A operates as in
Reaa or Write transiers generating addresses, and responding
to EOF. etc. However, ihe memory and I/Q control lines all
rema:n inactive. The ready input 1% ignoared in venly moge,

Memary-to-Memory~To perform block moves of data from
cne memory address soace (o another with a minimum of
program effort angd time, the 8237A includes a memory-to-
memory transter feature Programming a bt in the Command
register setects channels 0 to 1 to operate as memory-to-
memory transter channels The transler 1s:imtiated by seting
the schware DREG for channel 0 The 8237A requests 2 DMA
service In the normal manner, After HLDA 1§ true, the dewce,
using four state transfers in Block Transfer mocge, reads data
from the memory. The ¢hannel 0 Current Address register Is
the source for the address Used and (s Jecremented or incre-
mented 1A the normal Manner The data byte read trom the
mernory 15 stored 0 the 8237A internal Temporary register
Charnnel 1 then periorms a four-state transier of the cata from
the Temporary register to memory using the acdress n its
Current Address regisier and incrementing or decrementing it
In the norrmal manner. The channel 1 currrent Worg Count 1s
gecremented When the word count of channel 1 goes to
FFEFH. a TC 15 generaled causing an EOP output termenating
the service, -

Channel 0 may be programmed to retain the same ad-
dress for all transters. Thus allows a singie word to ba
written 10 a block'of memory.

The 8237A will respond to external ECP signals dunng
memaory-to-memory transters. Data comparators in
block search schemes may use this Input 1o terminate
the service when-a match s found. The timing of
memory-10-mamory transfers 15 found n Figure 12,
Memory-1O-memory operations can be detected as an
active AEN with no DACK outputs.

Autoinrialize—By programming a bit in the Moge regster, a
channel may be set up as an Autornitizhze channel Duning
Autanitialize nitialzaton, the onginal values of the Current
Aadress and Currenl Word Count registers are automatically
restored from the Base Adgdress and Base Word count reqisters,
of that channel following EDP The base registars are icaded
syhultaneously with the current regrsters by the micropro-
cessor and remain unchanged throughout the DMA sernce
The mask bit1s not altered when the channel s i Autormitiahze
Fallowing Autotnitialze the channel is ready to periorm
ancther DMA serviice, withgut CPU intervention. as soon as a
vaiig DREQ 5 detected In order to Autoninitiahize bath chan-
n&ls In a Mamory-to-memory transker, both word counts shcuid
be programmed dentcally I nterrupted externaly, LGP
puises snould be appl:ed in both bus cycles

Priorty = The B237A has two types of prionty encoding avail-
adie as sohware serectable optsons The lirst s Fixed Prionty

whizh fixes the channeis \n pnorty arcer based upen the
gescending vatue o! therr numpber The channel wath the Iowest
priorty 15 3 followed Dy 2, 1 ana the tighest prionity channel,
0 Atter the recognibon of any one channe! for service, the
other channels are prevented trom intererning with that ser-
vice until 1t 15 compluted,

The secona scheme 1s Rotating Priority Tha last chan-
nel (o get seérvice DecoMmes 1he lowest prionity channel
with the others rotating accordingly.

m 2na »
Sarvics Sarvice Sarvice
mighest -] 2 -— sarvice 3 w— service
1 e WS J et reQuEsl o
2 \o 1 -
lowest 3 1 2

with Aotating P‘rioriiy in a single chiy DMA system, any
device reguesting service s guaranieec 1o ba recog-
nize¢ atier no more than three higher priority services .
have occurred. This prevents any one channel from .
monopelizing the system, -
Compressad Timing — In grder to achieve even greatar
througnout where system charactenstics permit, the
E237A can compress the transfer time to twe clock
cycles From Figure 11 1t can be seen that state S3 is
used to extend the access time of the read pulse By
removing state §3, the read pulse width 1s made equal to
the write pulse width and a transier consists only of
siate 52 10 ¢change the address and state S4 (o perlorm
the read/wrnite. S1 states will stil occur when AB-A15.
need upcating (see Address Generation), Timing lor
compressed transters 18 found in Figure 14,

Address Generation — In order to reduce pin count, the
B237A multipiexes the eight higher order address bits
or the data lines. State S1 15 used to outout the higher
oroer agddress bits to an external fatch from which they
may be placed on the address bus, The falltng edge ot
Agaress Strobe (ADSTB) 18 used to load these biis from
the data ines 10 the latch Address Enable (AEN)is used
10 #nable the bits onto the agdress bus through a three-
state eradle. The lower order acaress bits are output by
'ne 8237 A duectly. Lines AJ-AT should be connectled to
tne agcress bus Figure 13 shows the time resahonships
petween CLK. AEN, ADSTB, DB0-DB7 and AQ-A7.

Ounng Biock and Demand Transfer mode services,
wruch ncluge multiple transters, the addresses gener-
a'ed will pe sequential. For many transters the data held
«~ 1ne external address latch will remain the same, This
caia need only change when a carry or borrow from A7
1¢ AH takes place 1n the normal sequence of addresses.
To save tme and speed transfers, the 8237A executes
S1 states only when updating of A8-A15 in the latch Is
necessary This means for long services, S1 states and
Aggress Strobes may occuf only once every 236 trans-
ters a savings of 285 clock cycles for sach 258
transiers.

CONTROLADOR DE DM/
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REGISTER .DESCRIPTION

Current Address Reglster — Each channel has a 16:blt
Current Agdress regrster. Thus register holds the value
of the address used during DMA transfers. The addrass
15 automatically incremented or cecremented atter sach
trans!ar ang the intermediate values of the address are
stored in the Current AQdress register gunng the trans.
tar. This register Is writien or read by the micro-
processor in successive 8:-bit bytes. t may also be raini-
talized by an Autoinitialize back to its crginal valua.
Autornitialize 1akes place only after an EQP,

Current Word Register - Each channel has a 16-bit Cur-
rent wWord Count register. This register getermines the
number of transtfers to be performed. The actual number
ot transfars wili be ona more than the number pro-
grammed n the Current Word Count regrster (1.e, pro-
gramming a count of 100 will result 1n 101 transfers). The
word count 1S gecremented atter sach transfer. The
intermediate vaiue of the word count is stored in the reg-
1ster dunng the transfer. When the value n the regiater

goes from zet0 to FFFFH, a TC will be generated. This -

register 15 joaded or read n successive B-bit bytes by
the microprocessor in the Program Condition. Follow-
ing tne end of a DMA service 1t may also be reinitialized
by an Autoinitiahzation back 1o 1ts onginal value. Auto-
ininialize can occur only when an EOP occurs. If it 13 not
Autoiniialized, 1his register wilt have a count of FFFFH
alter TC.

8ase Address and Base Word Count Registers — Each
channel has a pair of Base Address and Base Word
Count registers, These 16-bit registers store the onginal
value of tneir associated current registers. Dunng Auto-
initialize these vaiues are used to restgre (he current
registers 10 therr crigrnal values. The base reqisters are
written simultaneously with their correspending current
register in B-bit bytes in the Program Condition by the
microprocessor. These registars cannot be read by the
microprocessor.

Command Register — Thus B-bit register controls the
operation of tne B23TA. It 1s programmad by the micro-
processor in the Program Condition and 18 cleared by
Aeset or a Master Clear instruction. The following table
hsts the function of the command Dits. Ses Figure & for
adoress coaing.

Mode Register — Each channel has a 6-bit Mode regis-
ter associated with it. Whan the register is being writtan
10 by the microprocassor (n the Program Condition, bits
C ang ¥ determine which channel Mode register is to be
written.

Regquest Regisier — The B237A can respond 1o requests
for DMA service which are initiated by software as well
as by a DREQ. Each channel has a reguest bit associ-

aled with 1410 the 4-bit Request register, These are non-’

Maskable and subpect to priontization by the Prionty
Encoder network, Each register it 1s set of reset sepa-

Command Regisier
7 6 8 4 3 2 1 0 ~e—Bit Numbar

Lttt 1T

i ]
{ 0  Mamary.to-memory dinadis
1 MeMmory-10-Memory snat

Chennel 0 acdress hoig & .oiie
Channe' 0 acdrass HOIA enabie
Nl Qwid

M - O

Controliar snable
1 GConirgier disadls

Normal timing
Compressed timing
Hbitom1

Fined priority
Rstatrng priorty

- WO

Late wrile ssiecton
Extenaed write selection
ot Jm

L -]

OREQ senss active hugh
DREQC sanss activyg low

- O

L“lJlLL

0 DACK sense active low
1 DACK sense sctive Mgh
Mode Register
T B S 4 3 2 1 0 - BNt Humber
tr i1 il
— v E——

| 00 Channel O select

0T Channa 1 seiect
10 Channel 2 seect
11 Crannal J select

00 Venty iransfar

01 ‘Wnia transter

10 Reag transter

11 ilegal

XX Hotsdand7Ta 10

0 Aytcinitislization disabie
1 Autcimitislizatron snabie

1 Aodress Secrement select

00 Demand mode seiect
41 Sogwe moce seect
10 Block moce select
11 Cascace mooe select

—{
_,_____{ 9 Adgress increment ssisct
1

Requesi Register
T & § 4 3 2 1 0 DBl Numbw

IR ER
.—:‘d 00 Seiact channel 0
Don't Care 01 Seiect channel 1

10 Seiect channel 2
11 Seiec! channed 3

. 0 Reset equast bil
1 Set request i

ratety under sotiware control of is clearad upon genera-
uon of a8 TC or exterral EOP. The entire register is
cleared by a Reset. To set or reset a bit, the software
loacs the proper form of the data word See Figure 5 for
register agdress coding in order 10 make a software re-
quest. the channet must be in Block Mode.

CONTROLADOR DE DMA
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Mask Register — Each channel has associated with it a
mask DIt which can be set 1o disabie the incoming
DREQ Each mask bilis set when its associated channel
procuces an €GP if the zhannel is not programmed for
Autoinitialize. Each OIt of the 4-01t Mask register may
also be set or cleared seLarately under software control,
The entire register 1s 2130 set by a Reset This disables
ali DMA requests until a zlear Mask register instruction
allows them to occuf. The rstruction 10 separately set
Or clear the mask bils 15 simular in 1orm to that used wilh

the Aequest register. See Figure 5 for instruction agd.
aressing.

7T 8§ 4 3 2 1 0es— B NumDer

P T T i1 7r
T T [ 00 Select channel 0 Mask
Dont Care { D1 Setec: channel 1 Mask but
10 Setect crannel 2 mask b
11 Seisct charnel J mass it
0 Claar mask ot

1  Set mase ot

All tour bits of the Mask register may also be written
with a single commang

T 8 5 4 3 2 1 0 e——28lt Number

T 11T
—c—
_{0 Claar channel G mask bit
Qont Care 1 Sel channes O masx it

- { 0 Clear channe! ) mask
1 Setghannal T mask bil

{ 0  Cisar channal 2 masi bit
1 Saichannel 2 mask bet

{ ¢ Cuar channel 3 misk i
1 Setchanne ] masx bit

T
II Regisig: Ii Oparatioh L,. _Slof\lll

[ ! €S J0R 1I0W A3 A2 A1 A0
i Commang | wete 4] 1 0 1 c o 0
| Moae write 1 [} LU B T |
i Geauest Wiy o 1 ] 1 a o 1
| Mask SetResm ! U 1 0 10 1 ¢
| Mask Vhite n 1 ] 1 1 1 L
| Temporary | Resa o [} 1 1 LI B
| Status | Reaq TR} 1 T8 o b

Figure 5. Definition of Register Codes

Status Register — The Status regrster 15 avaiabie 1o be
reac out of the 8237A by the microprocessor. It contains
|\ntormation about the stalus of the aevices al this point.
This information includes whtch crannets have reached
aterminal count and wiich channels have pending DMA
requests Bits 0-3 are yet every ime a TC 1% reached by
that channel or an external EOP s appliea. These bits
are cleared upon Reset ang on each Status Aeag Bits

4-7 are set whenever their corresponging channel 13
reguesting service,

t Thance T as raached TC
T CRatse C nay resched TC
T Charoe D fas reached TC
1 Cranne lrasreaches TC

[—-—— 1 Charne  recuesl

1 Crenne C faduent
* Charsa 2 request
1 Cranne 3 regquesl

Tempotary Register — T=e Temnorary register 1s used
10 hold data during me—cy-to-memoy transiers. Fol-
lowing 1he completion =* ihe transies, the last word
moved can be read by ne MiCroprocessor n the Pro-
gram Condition The Tewporary rejister aiways con
tains the last byle trans‘e-ed in the previous memory-
to-mamory operation, u= ess cleared Dy & Reset.

Software Commands —T=2 5= are addingnal special software
commands which can 2¢ ¢ xezuted in the Program Condition,
They do not depend on 24, saecific b Sattern on the data
bus The three sottware =—mands are;

Clear FirstiLast Fhp-Fiop This command 1s executed
prior 1o wnting or reaZing new adcress or word count -
intormation to the 82374 Tris imtiahzes the Hep-flop ~
10 a known state 36 thatl subsequent accesses to regr>
ister conlents by the mucroprocessor will agdress '
upper and ower bytes n the correct sequences.

Master Clear: This saftware instruction has the same
effect as the hargware Reset. The Command Status,
Request, Temporary, ang Internal FirstLast Flip-Flop
regisiers are cleareQ and the Mask registes (s set. The ©
B237A wili enter the idle cycle, 1

Clear Mask Register: This command ciears the mask
bits of all tour channeis, enabling 1hem to accept
DMA requests. oo

Figure 6 hists the aogress coges for the software com-
mands: -

gy

s ar b a1 | a0 | iR S Onraten

] e I [} o | 0 4 1 1 Aess Staie Repwer

v e |l o 3 [ 1 0 | weme Comvmanc Regarer
1o la v be T e

+ ] o lae [ I Y ey y—
[ , [] a ' o E s )

LR - ] Ll wina Smgue Mavs Maguarer Bn
I : G 1 | e

v L0 0 * 1 6 | wrne dese Gepnw
ol [ o 0 t | weam

1 ' 0 0 t | 0 b Cieer Bye Rowie Fno Fiew
1 T Q 1 o + Rean Vommaars Repmarer

1 ' ° ' ' 9 | wesie Cinar

\ . ' o [} t | mew

) . ' o ' 0 | Clear Migan Asgrater
vl ) 1 [] ™

R ) ' vl g | wrue An ass Regrrer e

Figure 6. Software Command Codes
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- { Sugnaiy . [
Channel Ragiater s OR ow A) 2 Y] a0 ] Internal FLp-Flop 1 Data Bus DBC-OBT
o Baae sna Curreni Agarsss Wwrite [*] 1 0 4] -] 0 0 0 AQ=AT
] 1 9 a Q 0 1] 1 AS-AY
Curtent Adaress Read 0 0 1 [/ 4] Q o 0 AD-AT
] [ 1 [ 0 ] [ 1 AR-AYS
Bass ane Curmant Word Coynt wnts Q 1 1] 1] "] Q 1 0 WO-WT
0 1 ] 0 0 -] 1 1 wWi-w1s
Current wore Count Reag i 0 [*] 1 ] ] -] 1 -] WO-WT
] Q 1 0 Q ] 1 WB-W1S
1 Sase ang Curment Acorass wris | ] o 0, 0 1 [+] [«] AQ=AT
Q 0 ] ] 1 1] 1 AB-A15
Current Acgress Read l [+] 0 1 ¢ L] 1 L] 0 AG-AT
[+ a 1 [ Q9 1 ] 1 AB-A1S
Base anc Current Worg Count Wwrite [} -] 1] Q 1 1 L] WO-W?
0 < 0 +] 1 1 1 WE-W15
Current Word Count Read [*} [+] 1 0 1] 1 1 [¢] WiO-WT
4] ] 1 Q [} 1 1 1 WE-wW15
2 Bass and Cufreni Acdress | Wrils [ o 0 ] 0 o [} AD-A7
. 0 0 Q 1 0 [+] 1 Aj-a15
Current Aocress Raag 0 Q 1 Q 1 9 G ] Al- AT
o ] 1 [ 1 0 ] 1 AB-A 1S
Base ang Current Worg Count | Wnite [ t o 0 1 0 1 [ Wo-wr
0 1 ] [ 1 ] 1, 1 Wh-W1$
Cumant Word Count Read [ [+] 1 0 1 a 1 [} WO-w?
9- 0 1 0 1 -] 1 1 WE-V/1S
3 Base ang Curmant Aodress virie 1] 1 9 [*} 1 1 [+] 1] AD-AT
2 H 0 L] 1 1 -] 1 AB-A1S
i Curment Adaress Raad [:} |+} 1 [} t 1 ] -] AD-AT
| - ] -] 1 [+ 1 1 0 1 AB-ATY -
| Base ang Current wore Count Wnite 0 o ) 1 1 1 [+ WO-W7
' c [+ [+ 1 1 1 YWE-W1§
: I Cyrrant word Coynt Raad [+] 0 1 o 1 1 [+] WO-W7
¢ 0 1 -3 1 1 1 WB-W1s
Flgure 7. Word Count and Address Register Command Codes
PROGRAMMING

- The 8237A will accept programming from the host proc-
essor any time that HLDA 15 inactive; thig s true sven if
HAQ 1S active. The responsibility of the host 1s 10 assure
ihat programming and HLDA are mutually exclusive.
Note that a proplem can occuf if a DMA request occurs,
a1 an unmaskeg channel whiie the 82374 15 being pro-
grammeaq. For instance, the CPU may be staring to
repragram the two Dyle Asdress register of channel 1
when channel 1 receives 8 DMA request, If the 8237A 18
enapleqd (Dt 2 1n the command ragister 1s 0} and channel
115 unmasikeq. a DMA service will occur atier only one
byte Of the Address register has been reprogrammed.
This can be avoided by drsabling the controller (setting
bit 2 40 the command regisien or masking the channal
belore programming any other registers. 2nce the pro-
gramming is compiete, the controiter can be enabled/un-
masxed.

Atter power-up 11 15 Suggesiec thal allinternal locations,
especially the Mode reQisters, be loagsd wilth some
valig value. This should be gone aven il Some channels
are unysed.

CONTROLADOR DE DMA
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APPLICATION INFORMATION

operalion comes out in two Dytes — the least signifi
cant 8 bits on the eight address outputs and the most

Figure 8 shows a convenient mathod for conliguning a significant § bits on the cata bus, The contents of the
DMA system with the 8237A controllar ang an BOSOAS data bus are then latched inlo the A282 B-bit latch to
8085AH microprocessor system The multimode DMA compléle the full 16 bits of the address hus. The 828218
controller 1ssues a HRQ to the processor whenever a high speed, 8-bit, three-state latch in a 20-pin package.
there 13 at least one valia DMA reGuest tzom a penpneral After the tnitial transfer takes place, the laich is updated

device, When the processor replies with a HLDA signal,
1he B237 A takes control of the address bus, the data bus

onty aftar a carry or borrow is generated in the least sig-
nificant address byte. Four DMA channels are proviged

ang the cantrol bus, The agdress for the first transfer when one 8237A 13 usad,

ADDRESS Bus af-ath )
P .

a2
[—v_——m
- @ BT LATEH
AG-ATS AEM s Ad-AT I3 apsTR (\
USEN
D8
= SR Ge—
s 5 3 3
HOLE LT = = = ww
c & g 3 § o £ 3
cey J T g " [ a
cLOCK + +
neser ’
MR > ! l
FEWF; CONTROL
ioh - s,
oW o
1
oBo-DE?

SYSTEM DATA BUS

Figure 8. 8237A Svstem interiste
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ABSOLUTE MAXIMUM RATINGS®

ambrent Temperalure unger Bras ..., ... 0*Cwo70°C
Storage Temperature ..., ... ..... ~85°C1o + 150°C
veoliage on any Pin with

PaspecttoGround ... ....eerei..s .. ~05ta 7V

Power Dissipation . ..., . ieeiie e 1.5 watt

"MNOTICE. Stresses above those histed under * Absolute
Maximum Ratings™ may cause parmanant damage 1o the
device. This 15 a siress rating oniy and funclional operas-
ton of the device at these or any other conditions above
those ingicaled in the operational sechons of ths speci-
catron 13 not imphed. Exposure 1o absolute marimum
ratng conditions for extended perigds may aflect device
reliatbity.

.D.C. CHARACTERISTICS (T, = 0°C to 70°C, Ve = § 0V =54, GND = 0V}

Symbot | Parameter Min. | Typin Max, Unrt Test Condiions
Vow | Output High Vollage 24 v I = -200 uA
l 33 V| iew =-100 uA THRQ Oniyy
Voo | Cutput LOW Voltage 49 v lgy = 20mA (gata Bus. ECP
| I, = 3 2mA (other outputs)
! low = 2 5mA (ACSTB) [Note 8)
Vi «input HIGH Voltage 20 | Ve =05 v {Note 8y
' tinput LOW Voltage 05 | JB
I ! tnout Load Current =10 A OV = Vi = Vee
ho | Outout Leakage Current =10 wA 045V = Vot = Voo
e VecSupoly Current 110 130 mA | T.=+25°C
: 130 150 mA T,=0°C
Ca r Qutout Cagacuance 4 8 oF
Cy { lnout Capacitance & 5 |  oF fc = 1.0 MH2, Inputs = OV
Cig 140 Canacnance 6 | 8 b oF
NOTES:

Y TRl vatues Ar t01 Ty 2 347C Aomenal BUCOly vOIlAZE ANT NOMINE BrOCESS "¢ DATEMer#L

2 1M0uL MG SATAMETERS A13Ume TTANYILION Times 10 20 N3 OF less Wayeto!m aasuremenr pOInIs (0 potA inpul And OuIpUt 3:GNak are 2 OV for MIGH
272 2 AV 197 LOW uniess othetwise ADIRT

: Ouiput losaing 1s ' TTL gate ius 1500F Capacitance uniess otherwine ncted

Tre At 1O 0r MEMW GUise w-atn (67 normyl wrile will Bt TET-220 N4 45 '0° E1tenaed =nte will pe 2TCY-100 ns The net (DR o WEMR pulst

iGN I0r ngrmel read will op 2TCY-3C N 40d 10r COMPressec Aac wili De TCY-50 ng

5 TCO 13 soecilieg ‘0r 1wo Gillerent outoul HIGH ievels TOO! 4 measuren a1 2 0% TOQ2 1s measured at 33V The vaiue tor TOO2 sssumes an
euema 3 300 puh-ug tesislor conneited from WRG to Ve -

OREQ snouic De Ne'd active until DACK 8 retlurned
TAEQ anc SATK 31g1als may Oe ECtive FUQR OF aCHv 10w TiMIing QiBgrams A3sume 1ne aCl g Mg mOGE
TRE vadlaes 0 Vi N0 Vi, NBVE CREN CNANQED Trowm the 1985 10eCCanON 13 110w MOre design margin

-

-4 -,

w o

SUCCESSive rP a0 3AU'Or wiilE QOETRLONS DY the SxI44NE: DrOCEILD! 1D SIOCHE™ Qr £ramne 1Ay ORI TILST DE D 1D A00w 51 a3t 800 nE (O e
BZ3TA avieas: 500NS IOrTNE 8237 A-4 80Q AN igast 400 PETOY M B2ITA-5 23reg T otry 11me DEl w@Rn ACTiv® (880 OF Wrile DuiSES TNE SEME recOvery LM 18
NERJED Delween BN BCHIVE FRRd OF while DU IHIGwed Oy 8 DA [ransier

¢ EZP s an open coslectar Oulput This DEramuier AsSumes INE gres@nce 0 8 2 20 Dyliag "0 ¥-¢

T b grarp T Al INOMID Aleays OF 81 2 IOQIC PG 1eve! AN IALIEASE Dult S0 MELE10e welt #312DVSR § 1OGIC AR when The Dir s MM Hosting Il s
TREIMMEne0 Fowever gt Din 5 be 13 10 Ve

Culbu’ Loasvg on e Gata Gua s e Gare pius 1000F cagacitance

bH)
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A.C. CHARACTERISTICS—DMA (MASTER) MODE (1, = 0°C to 70°C,
Veee +5V 5%, GND=0V)

Symbol . I BZITA 8237A-4 | 8237AS |
I arameter T Min. - Max.| Min. | Max.'! Min. , Max | Yol
LiE_L__ *UN HIGH frgm CLK LOW '5° 2= 2y Tima { D300 | 225 i .0 ns
i._IiET'_ *IHLCW 'rom CLK HIGH § S#.ay Time | 200 | 150 | . 130 ns
| ““_B_ A Active 10 Floal Delay 1"y 2. K HIGH ! 150 120 | 90 ns
| TAFC 1 '"AD or WAITE Float tram = =GH : ., 150 | 120 | po120 ns
i TAFDB {vuiagive o Fioat Genay fro= = _x =IGH K 250 - 190 | RES ns
| TAMR | rnirom REAB MIGH nois " -8 T TCY-100 | . TCY-100 | TCY-100 | ns
uHS_ UHltom ADSTE LOW Ho12 ~ —s 40 . i 40 ; 30 | ns
| TARW . *UR oM WRITE HIGH Ho 2~ =4 TCY-50 ! . TCY-50 | . TCY-50 | ns
!_ “*ACK Valid trom CLK LOW 24 2, Time (Note 7} ! . 250 | {220 | 170 | ns

TAR ) T B HIGH trom CLX MIGH S 1 ™ =+ iote 10) ! 250 | | 190 ) | 170 nm
.L— T LW trom CLK HIGH De 1.~ =4 %0 | L 1% | L0 | m
| TASM i DA Stadie from CLK HIG= to280 | e | 370 nd
[ TASS " 10 ADSTB LOWSetun” - ¢ 00| T T s
i TChH o ek Frgh Time (Transimie=i< "2 ng) . 120 { l 100 | 80 | na
:_EE.__., *nck LOW Time (Transiio=s< *2 ns) H 150 | 1 ! 68 | ns
;""_. "X Cycie Time 2e | 250 ;o200 ! na?
FTOCL (K HIGH to READ of WR ™% 2w Delay (Nats &) - i 270 200 | " 190 ns
'{ TOCTA | \ERD HIGH from GLK MG 5« Deiay Time - ! * |

. ot 4) 270 210 190 ns
i‘ ToOTW ~|\|uﬁ HIGH trom CLK MI3= 54, Dalay Time . | ‘ i ! ‘ N
. Hote 4 . 200 . 183 ¢ o130 ns

St ‘

{ I:\;: "MAQ vahd from CLK HIG= e a; Time (Note 5) s | 180 | 20 | 120 n
[t o i | 25Q | 190 : 120 ns
L TETS TP LOW trom CLK LOW 34 .2 Time 60 | 45 . 0 | ng

TETW + 3 Pyise wiath 300 | 225 i220 ns
« TFaaB DR Float to Active Deis 3= ZUKHIGH ¢ - 250 90 | .. 170 ns
CTEAR 1EAD o WATTE Aclwe fra= = ~IGH 1 ;o200 iosg | i 150 ns
. TEA28 . "'R.Fioatto Active Deley "3~ Z_r HIGH ' ioapo .22 | 200 ns

i3 WLDAVEIA ta CLK HIGF 4.2 "ima w00 | 75 s ns
'__E‘H *1ut Data from MEMR Hi5- =312 Time 0 o | . [ ns

TITS “ut Data to MEMR HIG- 4.z Time %0 190 i R (3
__i"-_:" *vutput Jata from MEMW = 5+ moid Time , 2 ! 20 : 0 L s
__:l *wiput Data vahd 10 MEN T = 5A f 200 Voies | 125 | ns
LT3%  NEC o CLKLOW (81 & 3v.oTime ivore 71 ¢ 2 o | 0 ! e
!_Tf-___ 1 "C_lo READY LOW Hoi; ™ =« 20 : 20 { 2 | n
[ I ADY 1o CLK LOW Setz T-me 100 . i B0 i i oe0 , ns
_TS_._"__ AIRTE HIGH trom CLK m 3= Lelay Time 200 | I o150 | . 130 | ms

AN SSTE LOW trom CLK #5- Seay Time , ©oa0 | | 110 - 90 | ns

i
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B237A/8237A-4/8237A-5

A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (T4 = 0°Cto 70*C. Vo = 5.0V =5%.

GND = 0V}
Symbol Parameter ] a37A I 8237A4 | 8237A-5 OUnit
i Min, | Max. | Min. | Maz. ' Min. | Max,
TAR ADR Vang or C3 LOW to RE A2 LOW 80 50 T ns
TAW | ADRVaig to WATTE MIGH Setup Tima 200 150 io130 ns
TCwW [ C5LOWto wRITE HIGH Setup Time 200 150 I 130 i ns
TOW i DataVvald to WRITE RIGH Selup Time . 200 | 15¢ io130 [
TAA | ADR or C5 mole tram READ HIGH 1 0 | o 0 .4 ons
TRDE | Data Access ram READ LOW tNote 12 | 200 | 200 | 140 | ns
| TRDF ' DB Float Deuy iom READ MG | 20 | w00 ! 22 | w00 | O 70 ' ns
[ TRSTD |  Power Susply, HIGH 1o RESET LOW Setup Trma | 500 ! 500 i 500 i na
TRSTS | RESET 1o First iCWR i 2TCY 2TCY i 2TeY i ny
TRSTW | RESET Puise Wigth 300 300 i 300 na
TAW i READ wiath 300 | 250 i 200 . ns
TWA ! ADR trom WRITE HiG+ Hold Time i 20 P20 20 " ns
TWC ¢ CSHIGH from WRITE HIGH kolo Time ! 20 | 2 20 ns
TWD Data trom WRITE HIGH Hotd Time i 30 | 30 30 . i ns
TWWS write Width 200 | 200 L1680 L _ns
WAVEFORMS
' SLAVE MODE WRITE TIMING
i~ |
a ) R4
—— Twe
| | INOTE B
Twwy
! R
v 1
— TWa
} Taw - .
AD-A3 4 T VALY Tx
i d
| r
ow —-ll ; ™D
OM-D8Y L WPUT YALID
1
Figure 9. Slave Mode Write
t
| SLAVE MODE READ TIMING
Ab-a3 g ADOMERS MUST §E vALID _X_
L— TaRm —-I ?—— TRA
N ' i NQTE B
W
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1
H r thog taps — —
| )
' osc-onr — DATA DYT vaLID
Flgure 10. Slave Mode Resd -
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ll’Tl'el ' 8237A/8237A-4/8237A-5

WAVEFORMS (Continued)

DMA TRANSFER TIMING
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Figure 11. DMA Transfer




intal B237A/B237A-4/8237A-5

WAVEFORMS (Continued)

MEMORY-TO-MEMORY TRANSFER TIMING

1"0'_-..-_... !
.__._.,. ‘

ac.a7 ______<7 : AQDRESS YAUD 1 x ADDAESS VALID J—

' | ! .
‘FAB. I +
KRR = .

| - L ‘

1 TaFDR [ | l
|

TOCTR e | L TFADS
muc-—- -rocn.-— | ) ! !

TIOH - —

e — —— TEPS —=
!

TEPW

Flguu 12. Msmory- Io-Mtrnory Tmnsl.r
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—
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Figure 11. Ready
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|n‘l'e[ 8237A/8237A-4/8237A-5

WAVEFORMS (Continued)

COMPRESSED TRANSFER TIMING
Cw s 2w
TASM .. w— TASM —ar——
An-AT . # . [Y%l.] T vaLb
t tocTe el
rog, ————— — — e = *OCTA
T NS\
._v;cnv - "_-| - rocTw
P oeme e TAM — = AN
ag——= Mg e
o ARV AN
: wr T - '_..__.Fm
= : N
| »
g . i
£xr P e
= AN\ L/
Figure 14, Compressed Transfer

RESET TIMING

TRETW

Figure 15. Reset
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

& MCS-85% Compatible 8257-5 = Single + 5V Supply
s 4-Channel DMA Controller s Auto Load Mode
a Priority DMA Request Logic m Avsilable in EXPRESS

- Standard Temperature Range

-i Available in 40-Lead Cerdip and
Ptastic Package.
{See Pazeaging Spec. Oroer #231368)

s Channel Inhibit Logic ’

s Tarminal Count and Modulo 128
Outputs

w Single TTL Clock

The intel” E257 1s a 4-channet direct memory access [DMA] controlier It s specifically designed 1o simplify the.)
transter of cata at righ speeds tor the inlel® microcomputer systems, Its primary tunction s {0 generate, upon g ]
perspheral requesl, a segquential memary 300ress which will alicw the peripherdl 1o reaa or wrile data directly 1o or |
from memary Acquisition of the system bus in accomplished via the CPU s noid function The B257 has prionity 109..; |
thaf resolves the peripherals requests and 1ssues a composite holg reguest 1o the CPU 1t maintaing the DMA cycly
count tor gach channe! and oulbuls & conlrol signal 1o notity the peripheral that the programmed number of DMA
cycles s complete. Other output control signats simphify sectared data transiers. The B257 represents a significant
savings 1 compenent count for DMA-based microcomputer sysiems and greatly simpulies tha transter of data ||
high speed between Deripherals and memores.
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Figure 1. Block Diagram Figure 2. Pin Configuration
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intel

825718257 -5

FUNCTIONAL DESCRIPTION

Genersl

ne 825715 3 programmable Direct Memory Acess (DMA)
sevize whuCh. when Coupled with a single B-bd taich
a~ovizes 3 COMmplele four-channei DMA controlier for usen
jmept? musrOCOrpuler Sysiems Aher peing initiaized by
s=ware the 8257 cantransler abloca o1 0ala contaningup
= £ 384 DYI2S DElWEen memory anc a peripneral oevics
arestly witnau! further interventton requirec of tne CPU
Joon receitg a DMA transter reques: trom an enapled
~e-pne-al tme 8257

1 arcaures control of the system bus

2 z-umpwadges that recuesung Deripheral which 3
connected 1o the hignest pniority channel

Quinuts the least significant erght Bits of the memory
azoress ont2 sysiem agdress hnes AgAs OulDUls the
maost sigmhicant erght bits ot the memory aadress to the
' Eemit satth wa the gata bus (the oulputs of the iaich
snouls drive address lines AgpA.,), and
4 Generates the appropriate memary angd L0 read/
white controt $ignals that cause the perigheral 10
recewve or deposil a data bvte tirectly trom or to the
agaressec ;ocalion in memory

(X}

=g 8237 will retain control of the system bus ang repeal
t~2-ansier spgUence astong asapenpheraimaniang iy
OMA reg et Thus the B257 can trarsier a plock ©f data
12 fro= 3 "I3P Speed penipheral e g asecior ol Jataona
hoppy 2isk] an @ s:ngle  burst  When ihe specihed
nomoer of cata bvfes have Deen iransierred, the 8257
#ztvates 15 Terminal Count (T2 outpul intorming the
SPU that the cperatign s campiete

The 2257 ofters three iffterent modes o! operation
1Y DMA reag which causes 0ata 1o be lransterred irom
=emary 1o a peripheral (21 DMA wrile, which Causes
=33 o be transterred trom 3 peripheral 1o memory,
372 {J) DMA venty wnicn coes not actually invoive the
T"anster o' Qata When an 8257 channeiisinthe DMA venty
mage 1t wili respond the same as dessnbed 107 ranster
Greraidns  excedt that no memory of /0 read/wrie
€OMrD izl will De generated, thus prevenfing tnhe
Tatster o' cata The B257. however will Qaun conirol of the
ivitem bus and witl acknowiecge the peripherdl s DMA
TEZse3l ' each DMA cycle The perpheralcanuse these
enowipdge $1gN#L 10 enabie BN NETNSI ACCESS O each
2vie 0! 3 OMta BlOCK 1 Orger 1O g1ecute some ventcation
£'Itedyre. such as the accumuiation of a CRC (Cycne
Seaungancy Code) checkword For erampie 2 block ol
Oma verily Cycles might 1010w a biock 0! DMA read cycles
'Memory 10 Dernpheral) 10 atiow the penpneral 10 venty s
Rewly acquireg gata

Block Diagram Dascription
1 DOMA Channels

The B257 provides four separate DMA channels (tabeled
CH-0 15 CH-3). Each channel inciyges two sixteen-bit
regisiers (1) 3 DMA address register, and. (2} a fermi-
nat count register. Both registers must be tntiakized
belore g channei s enabled The DMA address registeris
loagec with the agdress of the first memory 10cation (o pe
accessed The value loaded 1nio 1he low-order 14-miis of
1he lerminal count regesier specifies the numper of DMA
cycles minus one dbelore the Termingi Count (TC) output
15 acuvated For instance, a terminat count of § would
cause the TC output to be active in the first DMA cycle tor
that channel Ingeneral, ¥ N =the numper of gesired DMA
cycles load the vaiue N-1.nio 1he Iow-prder 14-bits o the
termunat count register The most sigmhicant two bits of the
terminai count register specity the lype of DMA operation
for that channed
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Figure 3. B257 Block Diagram Showing DMA
Channels



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

a iAPX 86, IAPX B8 Compatible

s MC5-80%, MCS-85* Compatible
s Eight-Level Priority Controlier
» Expandable to 64 Levels

s Programmable Interrupt Modes

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

a Available in EXPRESS
- Standard Temperature Range
- Extended Temperature Ranga

Tae Intet? 92694 Programmable interrupt Controlier handies up 1o sight veciored prionty interrupts for the CPY (ts N
cas=agabie tor up 10 64 vectored prionty interrupls without addificnal circuitry It 1s packaged in a 28-pin DIP, uses

»M0S technology and requires a singie + 5V 3upply, Circuniry i3 stalic, fequiftng no ctock input

The B255A s gesigned 1o Mingmize the software and real time overhead in handling mylti-level prionty interrupts thas

several.modes permitting eptrmization for 3 variety of system requirements.

Tee 87594 15 fully upward compatible with the Intet® B259 Software onginally wriiten for the 8259 will operate the

32894 10 att 8259 equivalent moges (MCS B0/85, Non-Bultered, Edge Triggered)
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NMORITOR DE VIDED

Lacreciente evolucion de las microcomputadoras hace
gue 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 resolucidn,
probade por nosotros, funcioné
en perfectas condiciones. Alerta-
mos, sin embargo. que este mon-
taje sdlo esta indicado para los
técnicos experimentados en el
tema del video.

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

Los circuitos de alta tensién
Poseen uncomportarnientotipico
de funcionamento, y exigen con-
ceptos practicos parala solucxon
de sus problemas.

Sibien por un lado con51dera-
mMos que es un proyecto muy
atractivo y satisfactorio para los
que se dedican a este tema, cree-
mos oportuno hacer esta aclara-
cion para evilar trastornos a los
lectores que no tengan la nece-
saria experiencia en ‘el Area.
Recomendamos a todos. porotra
parte. la lectura del articulo, que
es muy didactico.

El monitor de video puede con-
siderarse el periférico de mayor
importancia en una microcom-
Putadora. y muchas veces se le
confunde como parte integrante
de la misma. Vamos entonces,
antes de presentar su ciurcuito, a

definir rapidamente sus caracte-
risticas de funcionamiento.

Toda informacion a ser inter-
cambiada entre el usuario y Ia
micro debe estar dispuestaen la
forma “inteligible” porel hombre,
ya sea en forma de caracteres,
simbolos ofiguras {graficos). Para
satisfacer esta condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-
dos periféricos que trasladan es-
ta informaciéon al hombre. en
formas que él reconozca. Las im-
presoras y las terminales de video
constituyen ejemplos tipicos. En
el caso de las impresoras. ia in-
formacion digital, creada espe-
cialmente para esta finalidad. se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo enel papel las
letras, simbolos y dibujos.

En los termninales de video, se

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

desarrolia un proceso bastante
semejante, peroconlaventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintas continta, ni papel. Todoel
proceso de impresién es elec-
trénico: el papel es sustituido
por la pantalla de un cinescopio.
y el elemento “tinta”, por la luz
emitida resultante de la colisién
entre el haz electrénicoy la capa
de [dsforo que reviste interna-
mente la cara plana de la panta-
lla (figura 1).

Los caracteres o graficos crea-
dos digitalmente por la micro-
computadorasontransformados
en una forma-de sefial {senal de
video). que va a "modular” el haz
electrénico en constante barrido
nor la pantalla delcinescopio, in-
formando cuales son los puntos
que deben ser luminados (en-
cendidos) o no.

iPero muchos de ustedes es-
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taran preguntando si éste no es
exactamente el proceso ejecutado
por la television! Si, claro que si.
con algunas duerencias que tie-
nen como fin una mejor eficien-
cla. Veamos cuales son estas pe-
guenas duerencias.

Las senales de video provistas
por la compuladora poseen ca-
racteristicas esencialmente digi-
tales, o sca son solamente dos ni-
veles para determunar el bnllode
la pantalla:

- CERO (apagado = ausencia
de brillg)

- UNO (encendido = brillo
maxumo)

Enoposicién alassefnalesana-
logicas que admiten infintitas to-
nalidades de gris. entre el bnllo
maximo y el negro (ligura 2).

Una segunda diferencia im-
poriante reside en lo que defini-
mos comoe “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 formacion
de una linea de video la imagen
es formada por la sucesién de li-
neas de video. Cuanto mayor sea
el namnero de puntos que forman
una linea de video. tanto mayor
sera la “resolucién” de esta ima-
gen. o sea, la misma se vuelve
mas nitida.

En televisidn, la resolucién, o

2

Ty
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— ML D wECAD
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{A) - Sefal ce wdeo aigl
{B) - Seral de video anaicgico

numero de puntos de una linea
devideo. sufre limitaciones porel
propio sistema de transmision
de esas 1magenes (transmisién
por radio frecuencia ¢ RF), que
hrmta la maxima frecuencia de
video que se¢ puede (ransmutir,
dentro del sistema definido para
un canal de television (figura 3).
iEn las rmmcrocomputadoras,
esta limtacion deja de existir,
con lo que se pueden lograr de-
finiones bastante mayores! Una
pnmera ventaja dernvada de este
hecho. es que podemos colocar
en una linea devideo un numero
mayor de caracteres (tipico= 80
caracteres o mas},
Unamucrocomputadora puede
wnciuir una etapa moduladora de
RF en su sahda de video para
permilir que esta senal alimente
la entrada de antena de un re-
ceptor de TV convencional. y asi
operarcomo untermmnal de video,
naturalmente que con restric-
ciones. En prumer lugar, deri-
vado solamente del proceso de
esta modulaciin. agregamos a la
senal de video una buena dosis
innecesaria de ruido. Otro factor
perjudicial en estos casos son los
problemas denvados del proceso
de sintonia de la senal, que pue-
den muchas veces perturbar y
desestabilizar la imagen [interfe-
rencias par choques de sefiales).
Y por ulumo, la hmitada resolu-
cien del receptor de TV, mas el
Lratamiento analdgico (etapa de
salida de video) de una senal di-
gital (de la microcomputadoral.
contribuyen a volver la imagen
“nebulosa”. con poca definicion

ARt
BanDA DE LA AEAAL DF vIDEO
Falla Ty
’

MAR FREC PANDED dumy

tanto para el texto como para los
graficos {figura 4).

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

Requisitos de un monitor
de alta resolucidn

;Siintentamos reproducir una
senal de audio de alta fideiidad
(HI-FT) en un equipo de audio de
bajos recursos. es evidente que
no obtendremos una reproduc-
cién de alta fidetidad! Un sistema
de audio de alta fidelidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en frecuencia) y “también” por
cajas acustitas de buen desem-
penao.

Algo analogo exige el video. La
senal de video de alta resolucién
proporcionada por la microcoms-
putadora. solamente serd repro-
ducida a la perfeccionen unequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
(respuesta en {recuencia y “tam-
bién" cinescopio con capacidad
parareproduccionesde altareso-
lucién).

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

(RECORRIDO WAECTO)
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El cinescopio

Ln elemento de mucha impor-
tanciaenvclsistema de reproduc-
¢ion de video es sin duda alguna
el “cinescopio” o tubo de rayos
catedicos, vaque tiene la respon-
sabilidad linal de dar una buena
imagen. Esta responsabiidad es
todavia mayor cuando exugimos
una resolucién por encima del
térmuno medio aceptado en tel-
evision. Vamos a analizar enton-
ces cuales son ios pre-requisitos
para obtener una buena resolu-
cionenla pantalladel cinescopio.

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

En el trazado de una linea de
video, los diversos elementos de
imagen son yustapuestos uno a
continuacién del otro. Por de-
duccidn légica, es facil percibir
que para una misma dimensién
del cinesceio (ancho de la panta-
lla). cuanto mas elementos de
imagenquisiéramoscolocar. tan-
to menores deberan ser los mis-
ITI0S. .

El tamario de un elemento de
tmagen es definido por el contor-
ne de 1a emisién de luz que se

forma en la posicién de la coll-
sidn del haz electrénico con la
pantalla. Este contormo puede
ser considérado aproximada-
mente COMo un pequeno circulo.
El tarnano de este circulo va a
estar en proporeidn directa con

el grosor del haz al chocarconla-

pantalla. Cuanto mayor fuera el
grosor, mayor sera el circulo,
mayor seraelelementode irnagen
y por lo tanto se podra distinguir
un menor numero de elementos
de imagen en'una linea de video.
En esta condicion. sl intentamos
colocar un numero mayor de
puntos. los mismos inevitable-

mente se superpondran unos con
otros. jproduciendo no mas pun-
tos definidos. sino borrones! Ahi

- esta 1a causa de la baja resolu-

ci6n ({igura 5).

El control del grosor del haz
electrénicoal incidir sobre la pan-
talla del cinescopio esta bajo la
supervision de la llamada “lente
electroruca” en el candéndel cines-
copto. Esta lente es responsable
por el enfoque del haz sobre la
superficie de la pantalla. muy se-
mejante al enfcque de un haz de
luz sobre una pared.

Cuantomayvrsea ertec enfoque
mas conceniraco sesa el haz de
electrones al chocar con la pan-
talla, v porlo tanto menor sera el
“punto” impreso. .

Las lentes electrénicas en el
interior del canndn del cinescopio
estan formadas por campos elec-
trostaticos en una configuraciéon
tal que obligan a los electrones a
converger al interior del haz. La
correctafocalizacién delhaz'sobre
la pantalla es obtenida por el
ajuste de la tensiéon de alimen-
tacion de la rejilla de enfoque

- del cinescopio.

Los cinescopios de altaresolu-
cién poseen la configuracién de
esta lente electrénica de unmodo
especialmente disenado, y exi-
gen tensiones de polanzacion (de
foco) bastante mayores (fig. 6).

Enfoque uniforme

. Muy bien. obtenido un buen
enfoque del haz electrénico sobre

<

p—

GRILLA
e

an00Q 1+

TOQO |-
o {(PanTALLAY

tu3on roco

la pantalla, ¢nuestro monitor de
video de alta resolucidn ya esta
delineado...? Desgractadamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

En virtud de la escasa curva-
tura de la pantalla, y de la pe-
quena distancia entre el centro
de deflexién (posiclon del yugo) y
la pantalla. el haz recorre una
distancia diferente en funcion de
su posicion sobre 1a pantalla. En
otras palabras. para alcanzar los
bordes (cantos), ¢l mismo’ debe
recorrer una distancia mayorque
la que recorre para alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescopios modermnos, de
gran angulo de abertura (110
grados) {figura 7). )

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

ELEMNENTO
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CATCDO UL CiREICOMO

Para alimentar los demas ele-
Mmentos del cinescopio y la etapa
de salida vertical (=25V).

Montaje

Elcircuito delmonitorde video
¢sta compuesto por dos médu-
los: la placa principalyla plaqueta

de cinescopio. La fuente de ali-
mentacién, con excepcion del
transformador de fuerza. se
sitiaenla propia placa base. Los
disentos de estas dos placas apare-
cen en la figura 10,

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

mayores cuidados, y para el mis-
mo elaboramos una secuencla
que facilitard esa tarea.

Inicte 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. diodos y transistores.
Observe la indicacién de su pola-
ridad en la placa y asegurese que
esta correcta antes de soldarlo.

Recuerde también colocar todos
los jummpers necesarios.

Estosjumpers deben ser trozos
de alambre 22 AWG (didmetroen
mm 0.6438) rigido o {lextble,

. 8i usled fuera a operar con
equipos de 523/2 lineas la fre-
cuencia horizontal debera ser de
15.75 kHz.

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

Parafaciitarlapr:ebadeesta
placa prncipal, es convenlente

subdividirla en dos etapas basi-
cas: la de bajatensiényladealta
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
horizontal (T3) (fly-back) )
- eltransistor de salida hort-

zontal (GQ4)

- el CI-2 (salida vertical)

- la bobina ce lincaridad

(04



- el transitor dnve (Q3)

Por ser estos componentes
mayores y mas pesados. vy dado
que no contribuyen a la prueba
de funcionamiento de esta pri-
mera etapa. el manejo de la placa

sin ellos se vuelve mas facil, y al <

mismo tiempo evita culquier tipo
. de accidente (el nucleo del fiv-
back y de la bobina de lineanidad
no deben sufrir impactos mecani-
cos, a nesgo de partirse),

El disipador de aluminijo {figu-
ra l1), soporte térmico de Q4
(salida horizontal). Ci-2 (salida
vertical). y CI-3 (regulador de la
fuente), también pueden dejarse
de lado en esta primera etapa. a
menos que usted opte por usarla
propia fuente de alimentacion de!
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
stvo de tensién (6 a 12V). Los
transformnadores T1 {drive) y T2
{foco dinamico) no entraran en
funcionamiento en esta primera
.etapa. pero pueden montarse en
la placa. Atencién a la numera-
cion de los pins de estos transfor-
madores; evite colocarlos inver-
tidos (primario y secundario).

Primera prueba
de funcionamiento

Con la placa principal monta-
da {a excepcién de los compo-
nentes descritos mds arriba).
inspeccione lentamente el con-
junto, en busca de irregularida-
des: controle la posicion 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 ¢] esque-
ma eléctrico.

En esta primera prueba verifl-
caremos la correcta operacion
del oscilador horizontal (CI-1), y
para ello. no hay necesidad de
colocar ni la plaqueta del cines-

copto ru el yugo de deflexién, ni el
TRC. -

Coloque la placa montada y
revisada en el banco de trabajoy
aliméntela con una fuente auxil-
jar de 12V. Es conveniente apli-
carlatension de alimentaciénen
modo creciente, monitorizando
con un osciloscopio la salida de
sefial por el pin 11, La figura 12
muestra la forma de onda que
deberi estar presente alli. Cual-
quier Uregularidad, vuelva a ins-
peccicnar la placa. desconectan-
dolafuente de alimentacién. De-
be ser considerado normal un
pequeno calentamiento de este
circuito tntegrado {Ci-1).

La resistencia R9, de 820 1. ali-
menta el pin 16 proporcionando
la corriente minima para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta e! pin 12 con
pulsos horizontales (retroalimenta-
cidon) para efecto de control de
la frecuencia {sincronismo). Es
conveniente levantarlo en esta
primera etapa de prueba. para
evitar que bloquee el arranque,
una vez quela etapa de salida es-
ta inoperante. No s comun que
aparezcan problemas en esta
prueba inicial. No es necesario
inyectar ninguna senal de en-
trada.

Estando todo en orden, veri-
fique también el ajuste de la fre-
cuencia honzontalR14, girandolo
para un lado y el otro. observan-
do en el osciloscopio la variacion
dela frecuencia de la senal de sa-
lida. manténgalo en la posicion
en que obtenga la [recuencia
horizontal correcta de 15.75kHz
{periodo de 63us). Mas tarde se

-
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debera retocar este ajuste.
Acuérdese de solucionar los
prebiemas por etapas. que re-
sulta mucho mas simple y ra-
cional que intentar solucionar-
Ios como un todo. '

Montaje de la
segunda etapa

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

Al disipador de aluminio en
fon..ade“U seacoplaraneltran-
sistor de salida horizontal (con
mica de aislamiento), el regulador
de 1a fuente de 12V .y el CI de
salida vertical. Solarnenteeltran-
sistor de salida horizontal exige
aislar de su colector con la tiern
de! disipador.

Realice ahora el montaje de la
placa del cinescopto. La disposi-
cion de las terminates de los tran-
sistores esta esbozada enla figu-
ra 13. Atencién al soldar el soque
del cinescopio c¢n la plaqueta,
En €l existe un pin vacio (sin
agujero) que sirve de guia al en-
chufarlo en los pins del cines-
copio. Verifique su posiciénipara
que coincida con las conextones
a los elementos del tubo. Una
buena referencia son los pins de
filamento (3/4). Para localizarlos
en el tubo, puede usar un ohmi
metro y verificar la baja resis
tencia entre ellos.
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Las conexiones entre la pla-
ca del cinescopio y la placa
base deberan ser de una éxten-
sion suliciente paraque concuer-
den con la disposicion mecarnica
final. Estas conexiones son: la
rejilly de foco (pin 7). la reptla au-
ailiar G2 (pin 6). la rejilla de con-
trol G1 o de brillo {pin 5}, el cito-
do {pwin 2}, la tierra (pin 41, fila-
mentov+12V{pin3) vfinalmente
la ahmentacion para el transis-
tor de salida de video +57Venla
placa. La tierra de la placa
del cinescopio deberi también
serconectada ala tierradelcines-
copio (agquadac). como muestra
la figura 14.

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

Por fin, la conexién del trans-
formador de alimentacién: la en-
trada alternmada del secundario
de 18V de! transformador va a
alimentar la placa principal. don-
de sera rectificada y filtrada,
vendo a alimentar el regulador
de 12V.

Prueba final

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

WALLA DE TIERAL
DEL CINESCOMO

ALAWEAE OF TIZRRA
CEL CINEILOMO

2rSONTE

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

Consiga un osciloscopio ¥y
una fuente de alimentacion
ajustable para dar principioalos
trabajos finales.

Siempre recomendamos que
preferentemente se use una fuen-
tedealimentaciénexterna(12vVx
1A} hasta que coloque el circuito
en pleno funciocnamiento.

Consideraciones
y consejos —

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexién infhura sobre
estas etapas. Revise con cuidado
las conexionesdelas bobinas ho-
rizontales (Ha y Hb) y verticales
(Va y Vb} al circuito. En caso de
duda. con un ohmetro puede
facllmente localizar las bobinas
de deflexidnvertical pues las mis-
mas presentarin una resistencia
bastante superior (del orden de
12 ohm) comparada a la de las
bobinas deflectoras honzontales.
El bobinado de la deflexién vertt-
cal se hace sobre el nucleo de
ferrita del yugo. pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz 6
60Hz de 1a deflexion vertical. Ja-
mas conecte elcircuito sinquela

conexion del yugo esté hecha.

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

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

d} Mucho cuidado al manipu-
lar el cimescoplo. Su parte mas
delicadz v fragil es el “cuello”,
Jamas -rgue el cinescopto sola-
mente —or este "cuello”. Sostén-
galo siempre por la cara exterior
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de la pantalia.
~ e)Eldnododelcinescopiocara
mterna que reviste eltubo) forma
un capacitor con la faz exterma
de grafito. Asegurese de que este
capacitoresté descargadoduran-
te la manipulacion del cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo {10k]
entre el Anodo v el grafito 6 tierra
del tubo Evite cortes desagra-
dables v accidentes inesperados.

f) El comporiamento del cf-
nescopic es muy semejante al de
una de las “viejas” valvulas.

El brillo de 1a pantalla es el re-
sultado del pasaje del haz de
electrones entre el catodo (emi-
sor) y el dnodo (receptor). Por lo
tanto, son condiciones esencia-
les para tener e! brillo de la pan-
talla: filamento caliente, tensién
de aceleracion en el anodo (MAT),
polanzacién adecuada en los
demas elementos como el catodo,
rejitla de control, rejilla auxiliar
v rejilla de foco.

g) Como las fuentes auxiliares
son generadas por los secunda-
rnos del “lly-back” cualquier con-
sumo de estas [uentes que esté
por encima de lo normal (por e-
jemplo, cortocircuitos) se refleja-
racomodificultad de desempeno
de! transistor de salida horizon-
tal, pues es él quien provee toda
la energia de este sistema, La
etapa vertiical es alimentada por
latension de +25V generadaen el
pin 5 del fly-back. 3i por ejemplo
el CI-2 estuviera con un consu-
mo exagerado oencorto. eldrena-
je de corriente de esta fuente
auxiliar bloqueara la salida hori-
zontal

h) Si ocurriera algun tipo de
problema en la etapa horizontal,
es normal que las tensiones
auxiliares no se presentenensus
valores correctos. Porlotanto. en
estos casos, procure solueionar
el problema principal, y no tome
como referencia estas tensiones
auxiliares, que volveran a lo nor-

mal en cuanto seresuelvala ano-

malia.

Ajustes del monitor

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

s Frecuencia horizontal: de-

termmna la frecuencia libre del
oscilador honzontal que debe ser
igual o muy cercanaalafrecuen.
ciade 11s0.
Sin ninguna senal aplicada a la
entrada de video. ajuste por R14
la frecuencia de 15.75kHz en la
senial de salida det pin 11 de Ci-
1. Conecte una senal de video y
verifique la correcta sincronia
de la imagen en la pantalla.
S{ fuera necesario, se pueden
hacer pequenos retoques con la
imagen en la pantalla.

s Frecuencia vertical: pro-
cedimiento idéntico con relacién
al osciloscoplo vertical. Con una
fmagen en la pantalla, ajuste

- mediante RB hasta conseguir su

Este circuito proparciona una
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sa2nal de salida cuya frecuencia
depende de la intensidad de !a luz
queincide enun elemento sensible,

g en este caso un LDR, "
i . ' —ACs 5 at2v
g La iorma de la onda obtenida -

puede serendientade sierra, como
puisos bien dgudos, segun el elec-
trodo del transistordedonde pana.
En el emisour del t1ansistor unifun-
tura tenemos una forma de onda
diente de sierra y an la base da B1
tenemos puisos agudos de buena
intensidad.

~SALIOA

El circuito es un oscilador de
retajacién donde la constanta de

tiempo RC es variable, ya que R
representa Ia resistencia del LER,
que ¢s {uncién de 1a luz incldente,

En ia ligura se ve el circuito
simple qus puede alimenlarse con
tensiones entre 6y 12V,

La banda de frecuencias para el
circuito esta entre 100Hz y 5kHz
pero puede modilicarse cambi-
ando C1. Valores rmayores dismi-
nuyen las frecuencias de fa banda.

El transistor unijuntura acon-
sejado es el 2N2646 aunque

pueden probarse equivalontes.

Una aplicacion posible de este
circuito esta en el desarrofio de un
fotometro digital.
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fijaci6n vertical.
« Altura vertical: ajustala ga-
anancia del camino vertical de
1a senal de dellexion. y por con-
sigulente. la altura de la imagen
en la pantalla. Su ajuste puede
realizarse con una iumagen gue
llene todo el contorno de 1a pan-
talla [por eemplo un patrén
‘blancol. Actue sobre el trimpot
hasta conseguir la altura desea-
da. En morutores de computa-
dora. se recomienda una altura
de 3/4 de la pantalla. o la prefe-
rencia del usuario,
» Control de brillo: el trimpot
R24 ajusta la tension de polari-

zacion de la rejilla de control del
cinescopio. ¥y por lo tanto deter-
mina el punto de corte para el
pasaje del haz de electrones. El
ajusie del brillo debe permilir
que solamente sean visibles las
letras o puntos graficos de la
computadora, y no un fondo
claro.

eAjuste de foco: como
el propio nombre lo dice. obten-
dra un punto optimo de focali-
zac10n del haz sobre la pantalia.
Use una imagen con bastantes
detalles graficos para una mejor
apreciacidn de este ajuste.

* Ajuste de apagado: el trim-

pot R39 ajus=tz el limite de apa-
gado horizor= =] y vertical, o sea,
paraqueel r-".:n"no delhaznosea
visible en la z:=ntalla. Este ajuste
se hace obse—-ando hasla quela
imagen per—znezca agradable,
sin sombras -z 7ubes, y sinlineas
de retraso v="ucal. La senal de
video debe =»er conectada a la
entrada.

» Gananciz de video: en fun-
cién del nivee Je sefial de video a
ser aplicade = amplificadordela
placa del ¢:: escopio. podrd ser
necesario s <ituir fa resistencia
R45 que dez=-mina la ganancia
de la etapa.

LISTA DE MATERIALES

Resistores .- R33-47k
RO1-820R R34 - 550R
RO2-82R. . R35-4R7
RO3-4k7 . .- R36 - 47k
RO4 - 1k R37 - 2k2
ROS - 100k R38 - 680R
RO6 - 220k . R39 - 2k2
RO7 - 8k2 _ R40-22k -
RO8 - 470k (TP) A41-27k -
R09-820R R432-1k
R10-6k8 - R43 - 1k2
R11-2k7 - R44 - 22R*
R12-5k6 R45-47R
R13-33k ‘TP = mini trimpot .
R14 - 10k (TP) " ajusta la ganancla de
R15-6k8 video
R16 - 820R ' S
R17-220R Capacitores: - . -
R18 - 5R6 C01 4u 7/16V (EL)
R19 - 470R Co02 - 101 /16V (EL)
R20 - 2M2 (TP) C03 - 221/16V (EL)
R21-22k C04 - 150n/63V (CR)
R22- 100k CO5 - 1./63V (EL)
R23 - 37% CO6 - 150p/50V (CR)
R24 - 220k (TP) €07 - 101/16V (EL)
R25 - 270k C08 - 680n/50V (CR)
R26-563 . C09 - 1001/16V (EL)
R27 - k8" C10 - 1n8/50V (CR)
R28 - 68081 C11-2201/16V (EL)
Rzg - 26 C12 - 180p/63V (CR}
R30 - 220x(TP) C13 - 47n/250V (PL)
R31 - 5508 C14.2n2/100V (ST)
A32. 22k C15- 100./16V(EL)
L

'C16 - 100n/350V {PL)
C17 - 100/400V (PL)
C18 - 8n2/250V (PL)
C19-1n/50V (CR)
C20 - 820p/50V (CR)

- 417/16V (EL)
C22 - 447/16V (EL)
C23 - 2201/40V (EL) .
C24 - 10n/600V (PL)
C25 - 221/100V (EL)
C26 -100u/100V (EL) .
€27 - 100u/100V(EL)
C28 - 100n/250V(PL)
T29 - 390p/50V (CR)

C30 - 33n/250VQOP (PL} transformador salida
C31- 1000./16V (EL) -  horizontal (fly-back)
€32 - 6u8/16V (EL) . Phnitips 3106 108 3167,
C33- 100L/25V (EL) - - bobina de linealidad .
C34 - 22001/25V (EL) Phifps 3106 108 2660,
C35.- 330n/250V (PL) = transformador drive
C36 - 22n/250Y (PL) (T1) 1171, transtorma-
C37 - 2200u/25V (EL) dor para foco
CR = ceramico’ : dinamico (T2) 31581
PL = poliéster . zdocalo para -
EL = electrolitico - cinescopio 7 pins, -
ST = styrofiex zocalo para CI 18 pins,
T transtormador de
Diodos: fuerza con secundario

D1, D2 - BAV2?

D3, D5 a D9 - BYV95C
D4 -BY206 6 BY448
D10 - BAX12

D171 - zener 6V2

D12 - puente rectifica-
. dor :

Transistores

T Q1- 30548

Q2, O5 - BC549
03 - 20637
Q4- U407 -

" Q5-BF422 -

Varics: cinescopio 127
(31 &m) Philips 31,

. 336 GH/B, unhidad . .

defiectora (yoke) ©

Phitias 3106 108 6777, -

de 18V, cordon de
fuerza, placa de cir-
cuito impreso base,
plaquetade
cinescopio, eic

{cd
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1 -3 H3 (9] -13 413 (48]
39 13 413 [+ . -13 413 [4)
ATigutn: Track 34 T 2 ‘ 42 2
Nusber of Fasses = | #++ Drive PAISED ALl Tects ##e

Fross 5 key - Stop Tost at End of Current Pass
Fress Esc - Exit to Automatic Test Menu
Press P tey - Frint 5creen

Fress fAny Other key to Restart Test
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SINTOMA

ACCION CORRECTIVA

Después de encender fa impresora la
cabeza de impresion se mueve erréneamete

Cuando se enciende la imprescra |a cabeza
de impresidn se mueve a la derecha y se
detiene.

Al encender la impresora la cabeza de
impresion se mueve a la izquierda pero no
se detiene al llegar llegar al margen izquier-
do (por ejemplo el carro choca contra el ex-
tremo izquierde).

Cuando la impresora se coloca en linea, la
cabeza de impresién se miaye pero no
imprime.

Las agujas de la cabeza de impresién se
disparan pero no imprimen o imprimen muy
ligero.

‘Inconsistencia en la formacion del caracter
(impresidn de los puntos clara y obscura en
forma aleatoria).

* Apague la impresora y asegurese gue los
cables de atraccion esteninteractos. Revise
queno haya materiales extrafios {(como
lapices, etc.) en la impresora, Manualmen-
te mueva la cabeza de inpresion de izquierda
a derecha y revise que el movimiento sea
constante.

- Efectue un default reset (ver pérrafo 5.3)

* Restos de papel o suciedad bloguean la luz
en el sensor de margen izquierdo. Limpie
cualquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen izquierdo esta defec-
lucso. Este sensor debera ser reemplazado
por un técnico calificado..

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

- No se ha instaiado el cartucho de cinta, o
habiéndose instalado estd muy usado o la
cinta esta rota. Instale un nuevo cartucho de
cinta.

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

* Use la palanca de ajuste de |2 cabeza de
impresién para acercada ai papel.

‘U‘I



SINTOMA

ACCION CORRECTIVA

El papel no se desliza apropiadamente cuan -
do se alimenta desde el frente.

La cabeza de impresidn rasga e} papel en el
lado izquierdo

La cabeza de impresion rasga la orilla
derecha

La primera linea de impresion esta en el tope

La impresora produce una estrecha columna
de impresion

1 ~ -
Elled de PAPEL permanece iluminado o con-
tinua iluminado después de que la impresora
ha operado por un corto periodo.

* Si usa formas multipies, revise ei grosor.
No debera exceder de 6 (original+ 5 copias),
- El papei tiene un dobles abajo en la onlla
que evita que haga contacto co la guia de
papel.

- Doble el papel hacia arriba para resolver el
problema.

- La ranura de alimentacion de pape! esta
obstruida -limpiela de cualquier suciedad.

* Mueva la forma ligeramente a la izquierda
de tal forma que fa orilla de la cabeza de \m-
presion no abandone el papei. Ver parrafo
16.1 paso 4 para colocar el margen 1zquierdo
en el papei.

* Programe el margen derecho (FUNC &, ver
parrafo 2.4.4) de tal forma que la cabeza de
impresion no abandone el papel.

* Revise |a programacion de ias funciones 2,3
y 39. Mida la longitud de la forma en pulgadas
El valor para la funcién 2 es el nimero de
lineas por pulgadas multiplicandolo por la lon-
gitud de la forma. Ejemplo:

Con la funcion 39 programada a € lineas/1pulg
x 11 pulg. = 66 lineas. 66 es el valor que
deberd tener la funcion 2.

* Revise la programacién del margen derecho
e izquierdo (FUNC S y 6 ver parrafo 2.4.4)

El papel es demasiado delgado. El papel
transiucido permite Gue la luz pase al sensor
de luz. Use pape! grueso o programe la FUNC
40en1.

16



SINTOMA

ACCION CORRECTIVA

Cuando se coloca en linea, la cabeza de
impresién no $& mueve O No iIMprime.

Imprime sobre una misma linea en forma
intermitente {omite el avance de linea)

El papel no avanza hasta 1a posicion apropia-
da del tope de |a forma.

El pape! avanza continuamente cuando la
imprescra se enciende,

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

El papel se rasga

* Asegurese que e! indicador de LINEA esta
encendido. Presione la tecla LINEA si el indica-
dor no enciende,

- Asegurese que el cable de comunicacién esté
perfectamente unido a la impresora y al compu-
tador.

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

* El camino det papel esta obstruido. Limpie
el camino dei papel. No debera pasar por ias
esquinas de un escritono, erillas de la caja
del papel, etc.

* Revise la programacién de las funciones 2,3 y,

3s.

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

- Lateclade F.F. 0 AVAN esta pegada. Trate,
presicnandola, de liberarla.

* Los tractores de formas estan demas:ado
cercanos o demasiado alejados. Ajustelos de
acuerdo al tamafio de [a forma usada.

< Los agujeros de las formas ne estan alinea-
das. (Lado izquierdo con respecto al iado de-
recho).

Y



5.4 CODIGOS DE ERROR

Siuna falla es detectada en ia memoria no volatil de trabajo ef led de ERROR empezara
a parpadear y el codigo de error "6508"aparecera en el display de panel de control. Una falla en
la memoria de trabajo usualmente es el resuitado de descargas electrostaticas o fluctuaciones en
la linea de alimentacién de la impresora. £l operador podra continuar la operacion presionando la
tecila de CONT. Los valores originales seran cargados en ia EN-180 en lugar de los valores
programados por el usuario. El operador cebera, por lo tanto programar cualquier funcién
discreta o de valor a los valores usuales y reanudar [a operacién. Si el error persiste la impresora
debera revisarse tan pronto como sea posible para corregir la falla.

5.5 DIAGNOSTICO

La tabla 5.1 provee los procedimientos para diagnosticar la impresocra a nivel del
operador. Para diagnosticar la impresora el operador debera localizar el problema de Ia
impresora en la tabla 5-1 y efectuar la accién correctiva bajo los procedimientos dados. La
impresora deberd ser revisada para una operacién apropiada entre cada paso de accién
correctiva. Si la falla no puede corregirse usando los precedimientos descritos en la tabla 5-1 |, un
técnico calificado o directamente el departamento de Servicio de Intelecsis debera proporcionar

servicio a la impresora,

PELIGRO: El operador deberd desconectar la imprescra de la alimentacion de C A. antes de
realizar cualquier accién correctiva que requiere trabajar dentro de la impresora.

TABLA 5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

Después de encender la Impresora, ia * Asegurese que el cable esté incertado en ej
impresora aparece muerta. (no hay ruido en la | receptaculo de C A
maguina, no hay movimiento de |la cabeza de | - Asegurese que hay energia en el recepta.
impresién no hay luces en el panel frontal. culo de la pared.

- L-- Revise el fusible de linea de la Imprescra.
Un fusible fundido es una indicacion de prable
mas mas serios, :

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

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

Apague {a impresora e inserte el pin 16 def
conector si éste no esta conectado.

V16



MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION

Este capitulo provee los procedimientos de mantenimiento periddico y diagnéstico que
puede ser realizado por el operador. Estos procedimientos no requieren conocimientos
especizles sobre electronica o imprescras. Cualquier diagnostico o mantenimiento mas alla del
nivel presentado en este capltulo debers ser realizado por un técnico calificado.

5.2 MANTENIMIENTO PERIODICO

PELIGRO. Asegurese gque la impresora esté conectada de la alimentacion de 110 VCA
antes de entrar en la tarea de limpieza de la impresora.

PRECAUCION: No use lmpiadores, solventes o lubricantes sabre cualguiera de las
partes funcionales de la impresora.

El unico mantenimiento periédico que puede ser realizado es una limpieza periddica
(aproximadamente cada tres meses). Use una aspiradora con punta plastica para remover
basura del carro, guias del papel y barra de impresién, Una franela seca sera usada para limpiar
la suciedad acumulada en las flechas del carro y la barra de impresidn.

La cubierta superior de la impresora puede limpiarse con alcohol, Para limpiar la cubierta
de acrilico hagalo ¢on una franela suave. No use papef para limpiar la cubierta de acrilica.

5.3 DEFAULT RESET

Un método Gtil para corregir problemas con la EN-180 es el default reset o clear reset. Si
la impresora opera ildgicamente o falla al cbedecer la programacién de cualquier funcién de valor
o discreta el usuario debera realizar un default reset (ver procedimiento en el parrafo siguiente).

Un grupo de parametros originales que psrmanentemente almacenados en Ja impresora
serdn cargados en la memoria de trabajo. Para identificar los valores originales de cada funcion
dirigirse al Apéndice A, Apéndice G y H. Cualquier valor programado por el usuario se perdera al

aplicar el default reset. Después de ejecutar un default reset, estas funciones deberan

pregramarse con los valores que el usuario requiera.

NOTA: La tarea de reprogramar las funciones de valor y discretas es aun mas simple si
estos valores han sido anotados previamente.

Para aplicar un default reset o clear reset ejecute ios siguilentes pasos;

1.- Presione y mantenga ia tecla de BORRA

2.- Presioney libere la tecla de RESET

3.- Continue presionando la tecla de BORRA hasta que la cabeza de impresién regrese y
se delenga en su margen izquierdo.
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SERIAL PORT (J1, J2) [
Pin " Signal Pin Signal g
1 Carner Detect 6 Data Sct Ready
2 Received Data 7 Requst to Send i
3 Transmitted Data 8 Clear to Send )
4 Data Terrunal Ready 9 Ring !ndicator i
F 5 Signal Ground 10 . i
! ' D
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MOUSE PORT (J5) 4
. : Ja
| GAME PORT (J3) | 5
P | Synal | ! _Pin_Signal ™  Signa! | - 1
' o~ nooi +5V 9 5V '
{3 XB l 2 D4 i0 D& ! |
D YA _ 1 3 DO , 1t D2 . h
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7 DS 8 DIO 3
9 D4 10 DIl g
‘ 11 D3 12 DI2 |
~ . i3 D2 14 D13 ﬂ
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EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

Uno de los elementos mas importantes de cuaiquier sistema digital es, desde luego, el programa
encargado de coordinar lodos los elementos tanto de hardware como de soflware, que
- conforman al sistema Genéricamente dicho programa es conocido como Monitor, IPL o BIOS.

Las funciones que realiza un programa Monitor son las siguientes:

» Configuracién de Interrupciones

s Configuracién de CMA

» Configuracién de Puertos (Serie y Paralelo)

» Configuracidn de Teclado y ademas periféricos

 Transferencia de Control hacia;

a) Un sistema de mayor jerarquia -
b) Ei usuario

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

s . Cargado de datos en memoria

+ Leclura de datos en memoria

+ Conlrol de Perifénico

» Ejecucion de programas

Haciendo un andlisis' de estas funciones es posible realizar un reconocimiento de hardware
instalado en la computadora haciendo una serie de accesos a las nutinas adecuadas de BIOS.
Antes de enirar a esle punto es importante tratar algunos puntos basicos para una correcta
asimilacion de los elementas que aqui se expongan.

MAPA DE MEMORIA DEL SISTEMA S

Concretamente, en las computadoras personales de 18M, el programa de inicializacion se
conoce como BIOS {Basic Input Qutput 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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Analizando el mapa propuesio, el espacio direccicnable de 1 Mbytes de 8088 fue dividido en
varias 4reas funcionales, la que en este momenlo nos ocupa es la comrespondiente al BIOS. Es
imporiante notar que cualquier sistema basado en este microprocesador debe tener memoria
ROM en la parte mas alta del espacic direccionable de 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en ia direccién FFFFOH,

MAPA DE MEMORIA DE LA IBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en &l una lista de
vectores de interrupcion ( direcciones de rulinas manejadoras de interrupciones). El resto del
mapa de memoria sigue esta division general entre RAM en la parte baja y ROM en la parte alta
del espacio direccionable.

EL MICROPROCESADOR 8088

Un microprocesador es un circuito combinacional y secuencial que va a interactuar con otros
circuitos para formar en conjunto un sistema digital de computo.

En esencia, el microprocesador determina la capacidad dei sistema ya que su velocidad
establece la veilocidad méaxima de operacién del sistema, siempre que los dispositivas que lo
acompafien (memoria, puertos elc.) trabajen a la misma frecuencia de operacién, sus pines de
datos y direcciones establecen la capacidad de aimacenamienio y el tamaiio de las palabras,
sus pines de control indican el lipo de interface E/S que debe ser usada.

Entre 1as multiples funciones que realiza un microprocesador destacan las siguiente:

1. Provee las sefales de tiempo y control para todos los elementos del sistema,
2. Busqueda de instrucciones y datos desde !a memona

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

4. Decodificacidn de instrucciones.

-

EL B10S

El BIOS esta echo de cddigo y programas que proporcionan el control a un nivel del disposilivo
para la mayor de ios dispositivos de entrada salida en el sistema. En la familia iBM PC, el BIOS
estad contenido en ROM en {3 tarjeta principal det sistema, junto con un conjunto de rutinas
llamadas POST (Power On Self Test), que verifican la maquina cuando ésta es encendida.

El BIOS crea independencia del hardware proporcionando un cierto nivel de separacion de ésle.

Por ejemplio, cuando se hace una llamada al BIOS que envie un caracler a la impresora, el
programador no necesita conocer la direccién de E/S de puerto del impresor o comao controlarlo.
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El BIOS normaimente es invocado via un conjunto de inlerrupciones vectorizadas en varios
puntos de entrada del BIOS. Otros vectores de inlerrupcién son usados para servir la
interrupciones de hardware, tales como bperacion de disco terminada® En términos practicos,
el software invoca el BIOS cargando los registros apropiados en el microprocesador ¥ usando
las instrucciones INT.

Ei BIOS es extendible. Cuando las rutinas POST se ejecutan como parte de su operacidn busca
el espacio de direccién de la ROM para rutinas add-on’ {as cuales entonces son invocadas asi
que ellas pueden instalarse por si mismas. Por ejemplo el IBM EGA, extiende la interrupcion de
video INT 10, como se indica en latabla 2.

La regla para las entradas del BIOS, es una interrupcion de software por dispositivo. Pueden ser
también una o mas entradas de hardware, y entradas que apunten a tablas o bloques de datos
usados por el manejadaor del dispositivo. '

Los vectores de interrupcitn, usados como apuntadores a datos en lugar de cédigo, permiten
alterar facitmente e! ambiente de trabajo de la computadora.

En lo que se refiere a las localidades de memoria absoluta, nétese lo siguiente: Algunas
- funciones han sido agregadas a los vectores de interrupcién (0:0 a 3FF), pero ninguna funcitn
ha sido redefinida. Los mapas de memoria para el despliegue de video (A000:0, B0O0O:0 B800:0)
no cambiaran el modo de operacion del BIOS para un modo de video dado. Si el mapa de bit es
alterado, un nuevo modo es definido para soporiarlc. Las dreas de datos del ROM-BIOS
(iniciando en 40.0) retendran sus definiciones actuales tanto como las funciones
correspondientes estén definidas. En olras palabras, las definiciones pueden cambiar a capricho
de IBM. -

INTERRUPCIONES EN EL 8088

Una interrupcién es un microprocesador es la suspension temporal de la ejecucion del proceso
que en ese momento realiza el procesador, e inicia la ejecucidn de olrp, que por lo general se
conoce como Servidor de la Interrupcién. El Controlador de interrupciones es el encargado de
delerminar |a causa de la interrupcion, tomando l1a accidn apropiada y regresando el control al
proceso que originalmente fue suspendido. Esto es, se selva es estado actual del sistema en el
stack y se salta a una rutina de servicio a la interrupcion solicitada, dicha rutina.es determinada
por el nimero de la inlerrupcién. Después de que la rutina ha terminado, se realiza un Yegreso
de interrupcién’ lo cual causa que el programa que se trabajaba previamenie reasuma su
ejecucion.

Las interrupciones son generalmente causadas por eventos exiermmos al CPU que requieren

alencién inmediata. El 8088 reserva el primer Kbyle de memoria para almacenar en él |a tabla

de Vectores de Interrupciones en un formalo ségmenlo-desplazamiemo {(segment-offset). Esto
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significa que cada direccién requiers 4 bytes por 16 que ei 8088 soporté 256 veclores de
interrupcitn. Estos 256 tipos de interrupciones pueden agruparse en tres categorias basicas:

e Internas de Hardware: Generadas por ciertos eventos encontrados duranie la ejecucién de un

programa.
« Externas de Hardware: Realizadas por los controladores de los dispositivos periféricos o por
coprocesadores
« Software: Realizadas de manera asicrona por cualquier programa al ejecutar la simple
instruccion INT

Para cada tipo de interrupcion hay reservado un vector de interrupcion el cu:al especifica donde
se encuentira localizado el programa manejador de interrupciones para ese tipo de inlerrupcion.

El sistema operativo se divide en dos: ROM-BIOS { Read Only Memory-Basic Input Output
System) y DOS { Disk Operating System). Las interrupciones 00H a 1FH, son usadas para
interrupciones intermas de hardware y el , BIOS en tanto que las interrupciones 20H a 3 FH son
usadas por ei DOS, y el resto, 40H a FFH, esta disponible para ser usadas en aplicaciones
posteriores.

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

INTERRUPCIONES EN EL ROM-BIOS

Cada una de |as interrupciones en le ROM-BIOS esia asociada con un ndmero de opciones .que
pueden ser accesadas dependiendo del valor contenido en el registro AH al momenio de ser
solicitada la interrupcion. La lista completa de las interrupciones el BIOS se da en ia tabla 1.

INTERRUPCIONES EN EL DOS

La pare del sistema operativo que es cargada y ejeculada por el cargador.del ROM-BIOS es
llamada DOS. Contiene varias funciones que la mayor parte de las veces sonde un nivel mucho
mas alto que las rutinas de ROM-BIOS (hay un cierto traslape sin embargo). Todas las
funciones del DOS son accesadas a través de 1a inlerrupcién 21H. La cual usa el registro AH
para pasar el nimero de funciones requerido por ¢l DOS. En la tabla 2 se muestran las
principales funciones de la interrupcion 21H de DOS.
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RUTINAS DEL BIOS DE DIAGNOSTICO

En este momento ya teriemos los elemenlos necesarios para poder emplear algunas de las
rutinas del BIOS mas importanies y que nos permiliran realizar algunos diagndsticos sobre el
funcionamiento de la computadora. Para ello se diseilara un pequefio programa que maneje
algunas de las interrupciones dadas en las tablas 1 y 2, evideniemente no es posible realizar el
analisis de todas las que se planiean en dichas {ablas, por |0 que se ha echo una seieccién de
aquellas que sean mas representalivas del uso y manejo de las interrupciones.
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THE 8086 REGISTERS

Scratch-pad registers
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Figure 2.5 the 80806 register and flags
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SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 8088

& 1.- Recibe Ia sefial de POWER GOOD.

& 2.- Genera senal de RESET al pin 21 del 8088 o del procesador.

B 3.- Los registros DS, ES, SS e IP son puestos a cero, CS apunta a OFFFOh.
& 4.- En OFFFOh se gjecuta la autoprueba.

& 5.- Se prohiben las interrupciones.

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

H 7.- Se ejecuta el CHECKSUM del BIOS.

8.- Se inicializan los 8253 y 8237.

o

0

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

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

(A

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

12.- Se verifica el 8253.

N

L

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

(8]

14.- Aparece el cursor.
L 15.- Comprueba si existe algo en las ranuras de expansion y comprueba el bus de

datos y de direcciones.

[

16.- Comprueba el resto de la RAM.

i0

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

coloca el vector de interrupciones).

0

18.- Busca ROM opcional,
19.- Busca las unidades de'disco (mediante los DIPS SW).

{0

i

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

21.- Habilita las NMI

r
|

i

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

a
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SWITCHING CHARACTERISTICS® (C(_ = 50 F, Ty » 257C)

Charsctaranic ) Symbol ‘:":‘3 Min , Typ J My Unat

Output Rite Tune Te N ne
TLH =1 0m/efFi CL + J0ns 50 - 160 a0
tYLH “ (P Sn/pFICL v 1bm 0 - 90 180
TR =V 1 nupFEC L+ 10me 15 - -1} 13¢

Cutpyt Fall Tume "THL ns
Ty "1 S5mepFIC + 25 me 50 - 100 200
L =075 miipFrCp + 175 m 10 - 54 100
Yty = 1055 npFI ¢ + 95 m 5 - 40 80

Propagauion Oeisy Time PLH na
tPLn, tPHL = (1.7 mpFI €+ 30 e teHL 50 - s 2310
'PLH, tPHL = 10b6 nupFIC + 22 m 10 - 55 110
PLH PHL ™ (050 ni/pFiC) * 15 ny 15 - 40 80

“The tarmuias Qiven are 1or the i¥pical chactaniitics anly

FIGLIRE 1 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

b— 20 ns

F e

90
~ 50w

Yoo input

—— 10%

e V3g

Yur

Outpyt

Voo

THL 1TLH

[

FIGURE 31— TYPICAL VOLTAGE TRAANSFER

FIGUAE 2 - TYPICAL VOLTAGE AND CURRENT
CHARACTERISTICS versus TEMPERATURE

TRANSFER CHARACTENISTICS
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LOGIC AND CONNECTION DIAGRAM

TRUTH TABLE

DIP (TOP VIEW) FLATPAK [TOP VIEW) 1n P
ver EP mgp A K Aya O i K O GRD Q 0, . J K a
w2 mro[: L L Qp
0000 RN
3 H L H
H | H Tn
NOTES-
SA am e e 0 U unb 4 = (JT1A'J18) + (J2A-128)
K =(h1A-K18) + (K2A-K2B)
In, = Bit twmae batofe clock
they = Bt Lumae altur clock pulses
(b '
Y
)
+ -
4_.4,__& By
00—-—?——4 ﬂ‘ —-c Q
PRESET o
tsp!
K1A 0y | B o A
K18 oI -— ._] l—o 18
K2A 0— - J2A
K2 o — L—o 28
3
CLOCK
.. CP}
’ 1) o

Figure 10-76. Characterisucs of a 54H101 UK edge-tnggered thp-flop with AND-OR
inputs {a) Connection diagram (b} Truth table {¢) Schemauc diagram. (d) Logic
diagram (Caurtesy Fairchild Senuwconducior, Inc )



MOS " TMS 1103 JL, NL; TMS 1103-1 JL NL
LS! 1024-8IT DYNAMIC RANDOM-ACCESS MEMORIES

BULLETIN NG DL 5 7512234, JANUARY 1915

operation .

1024 x 1-Bit Organization 18-PIN CERAMIC AND PLASTIC
; : DUAL-IN-LINE PACKAGES
Low Power Dissipation TOP ViEwW!
tnput {nterface 7 -
— Futly Decoded, On-Chip Address Decede A3 1 i0 @ 18 RMW

— Stanc Charge Protection
Qutput Interface

—~ OR-Tie Capability A3 3
Address Access Time

- TMS 1103 JL, NL ... 300 ns

En vss
:(ﬂus CE
Bm Ad

At 4

1
EEEI S EE S S
-8l

- TMS 11031 JL, NL ... 150 ns P B gf1e 00
P-Channet Sih.con-Gate Technology a6 ol as
18-Pin 300-Mil Dual-in-Line Packages

AE 7 a 1z Ot
A5 B a 17 vpp
description ' AT % ﬂ e VeB

The TMS 1103 JL, NL and TMS 1103-1 JL  NL are monolithic random-access memory devices organized as 1024
one-bit words. Qutputs may be OR-ued for simple memory expansion siNCe a particular device can be dactivated by a
chip enable signal Stared snformation is read nondestructively and ali cells in any row gre refreshed by addressing that
row at teast once every 2 mulliseconds for the TMS 1102, 1.-miibsecond tor the TMS 1103-1 These RAMs are Labricated
with P.channel sihicon-gate enhancement-Type technology. Two power supplies and three control clock signals are

. required with address inputs decaded on the chip, The TMS 1103 1 s a faster-access version ot the TMS 1§03 with

improved cycle trmes. The TMS 1103 and TMS 1103-1 are ottered n both 18 pin ceramic 1JL suftix) and plastic
INL sulhix) dudl-in-hine packages ' -

addresses {A0-A9)

Address terminals are used 10 activate a particular cell in a 32 x 32 array Each row address {A0-Ad4) and each
column address [AS—-AS ol 5 bits uniquely specily a 10-bit address 107 g single memory cell All addiess signdls must
be steble duning transimans ¢! the chip-énable, read/write, o1 data in cunirol signals

chip enable {CE)

The chip enable terminal enables one particular device of an array whose outpuls are connected 1o a commaon data bus
Chip endble must be low during any read or weite nterval 1o allow data 1O enler ar exit "

precharge (5! -

The precharge terminal must be iow at the start of any read or write cycle and remain tow for a specihied Lime interval
atter chip enable drops ta « low This overiap interval must be maintained between a specihbied minimum and maximum
ume 10 ardes 10 Mamiain the integrity of stored datu

readfwrite (R/W)

The resd/wrnite npul terminal gates data out of or nto the addiessed memory cell Read/wiite 14 low when data s
written and high during a read interval

data w {DI)
The duta-in terminal connects the incoming data bus 10 the addressed cell tor a write operation.
data out (DO}

Stared data appears J1 the data out terminal 3s the complement of the data-in logic level Information on the data out
fereminal s sensett (ust paor ) the rise of chip enable v o tead ondy cycle aingd pooe 1o thee tall ol seadfworte in o
teat) mioihly wiile Cyilo

Figure 11-41. Manufacturer's data sheets for TMS 1103 MOS 1024 it dynamic random
access memory (Courlesy Texas Instruments, Inc )

LS
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TMS 1103 JL, NL: TMS 103-1 JL, HL
1024-BIT DYNAMIC RANDOM-ACCESS MEMORIES

functional block diagram

AD
AT
A2
Al
Ad

ROW
ADDRESSES

o
[ Y
o | ADDRESS 1 OF 32 MEMORY MATRIX
LATCH ROW AEAD/WRITE 32 AOWS
° AND SELECTOR AMPLIFIERS 32 COLUMNS
INVERTERS 11024} BITS
REFHESH
AMPLIFIERS
Vag --———» READMWRITE
COLUMN
Vgs 0—— = GATING
Vop o————#=
CE o0—km—p 1 0F 32
COLUMN
RIW o g SELECTOA
P o— b i

ADDRESS LATCH
AND INVERTERS

Vil

AS A6 A7 AB A3
COLUMN ADDRESSES

absolute maximum rattngs aver operating free-air temperature range {unless otherwise noted)

Supply valtage, Vpp (see Note 1)
Supply voltage, Vgg [see Note 1)
tnput voltage {ony nput)

Continuous power aissipation

Operating free-air temperature range  TMS 1103
TMS 11031

Storage temperature range .

NOTE 1

1ha raMmander af (hes data shesl voliage «8luss s7e with resoecy 1o Yoo

recommended operating conditions

~2510 03V
-251003V

. =25 wi3V
- 1w
0°C 10 70°C
0°Cw 55°C
—65"C o 150°C

Under aosolute maxkimum (31008 vOitage vBluss ard with respacl Lo the MORl pasitive upPly vOitdgs Vgg (sibstrate} Thraughout

- TMS 1103 TMS 11038 )
PARAMETER UNIT
MIN NOM MAX | MIN NDM MAX
Supply voliage, Vo D ] v
Supply vollege, Vg 152 16 681 18 19 20| Vv
Euuply voltege, Vg - Vgg lsee Note 2t 3 q 4 v
Operating tree a lemperature, 14 Q o Q 118 C

NOTE 2 vgg- vsg\um)lr WNOuIG DR ADP1EG AT NS JIME 1Te 84 OF Lelo# Vgg

~

Figure 11-41 —{continued)




(panunuoa}-— -1 | ainbig

etectrical characteristics at specified free-air temperatures
Vs = 168V, {VBg-Vss) =3V, Vpp = 0 V {TMS 1103 JL, NL}
Vg =20V, (VBB-VsSI =3V, Vpp =0V {TMS 1103-1 JL, NL}

PARAMETER i TEST CONDITIONS! oY ms‘rl‘r AR o ms:::? A UNIT
VK High fevel mput voliage :: ' :,IAN)( V:SSit;; ::: :: ::: :: :: :: v
Vi Low level input volisge Lall addiesses Ta * MIN Vgg —17 Vgg —14 2 |y Vgg -20 Vgg - 1B v
and data-n Lines) Tar MAX Vgg —17 Vgg —14 5 Vgg 20 Vgg — '8
viL Lhw-Tevel input voltage (precharge, chip Ta " MIN Vgg —17 Vgg -14.7 | Vgg -20 Vgg ~ 18 v
enable, and read/wiie inpu's) [ree Note 3) Ta* MAX Vgg —17 Vgg - 15 | Vgs -20 Vgg —18
LIECET N iR Ta=25C 60 90 500 15 130 900
VOH High level output voliage my
R+ 100 11, Ta = MAX 50 BO 500 80 116 900
o Input tu‘rent [ Vie 0V, Ta = MIN 0o MAX 1 10 wh
| AL+ 100 11, Ta=25C 600 900 5000 1150 1130 © 9000
« lOH High.levet output current HA
Ry = 100 11, Ta - MAX 00 BOO 5000 900 1150 9000
'0loti} Oitstate autput current vpo-0v, Ta = MIN to MAX 1 10 »A
i@, Supply current from Vg Ta = MIN 10 MAX - 100 100 i
0011 Supply current from Vpp during All addresses * 0V, CE at Vg:s, Vi=Vgg 37 56 a5 &0 mA
precharge pulse wigth Precharge * OV, Tz =25C
D12 Supp'y current from Voo during All pddresses = OV, CE 210 Y V= Vsg 18 . 60 &8 mA
prechacge and chip-enable oserlap Precharge = 0V, Tar25C
10013 Supply ¢urrent from \'gp duning Pre:harg:: *Vgg, CEaQV, Vi*Vgg 58 " 8% " oA
prechasge 1o end of chip enable Tat25C
oD} Supply current from Vg duting chhnrgre " Vgs. CE at Vg5, V" Va5 3 . 3 . mA
thip enable 10 prechaige delay Ta*25C
TMS 1103 bl 190 T et B8O
10D 1aw) Average supply current Tat25C " 25 20 73 A
N ftom Vpp TMIS 11031 (P} :DSI’!!. 1c = 340 ns
i Ta*t25C

1 For condaiony sthown sy MIN or MAX use the spproo 818 velus specified under recommandad operating condimons

VAt iypical values are ut T4 = s'c,

NOTE 3 The macimum values for V) for pracherge, chip snable, snd resd/w: e 0! the Th5 1100 may Le incraasad 16 Vg - 142 Va1 0°Cand Vgg - 14 5V 01 70°C lsame valum o

those speciliad for the sddress ane deta in lines] with & 40 N5 degradation (worst casel in by, (00 FF ) taBy CELY telrg). 'c(RWI. laisd). #°€ LaiF}

SIIHOWIW SSIJIV-WOANVY JINVYNAG 118-v201

IN 1T 1-E0LL SW1 “IN IF E0IL SKWL



508 MEMORIES

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

dynamic electrical characteristics over operating free-air tomperature range (uniess otherwise noted)

TA"0°Cto70°C, Vgg = 16 V 2 6%, (Vg — Vggl "3V 104V, Vpp = 0 VITMS 1103 JL, NL)
Ta =0°C1055°C, Vgg =18V = 5%, (Vpg — Vss) =3VwdV, Vpp =0V {(TMS1103-1JL, NL}

capacitance at 25°C free-air temperature

| PLASTIC PKG CERAMIC PKG
1 b o S e (R
CHARACTERISTICS TEST CONDITIONS e MAx TYe MAK ] UN
;.m Address Wpu L capeciance Vi~ Vss & I 10 2 ;_:_F
Precharge Input Capacitance TR 15 15_A 16 6 ___7|9:5’ pF
CL{C'E] Crip-arable inpul capscitance V= Vgg 15 8 '8 21 af
C.{R/ML Fasd/wiile INpUT Capacitance V| = Vg 1" 15 156 185 of
TEa10OV, V| =Veg 4 B 65 76
i F
Caal Data input capacitance CF s vss. Vi vas 7 a v EE ]
C Data ouipul capacitance vo-0OV 7 3 [ 7 oF
Th 2 1 MHI, 800 all ynused Ping ara 81 ac ground.
read, write, and read, modify write cycle
| __TMs 1102 TMS HOJ 1
UNI
PARAMETER TEST CONDHTIONS ik m\x ety NIT
Leirtsh) Retresh cycle tima 2z 1 ms
suleg-CE) Addrris-lochip-enable setup tume Y 1y " 20 o, 115 30 e
hiCE-ad) o1 hold time 20 10 ne
;o ———r Ce = 100 pF (11031, = — -
WuiPL IT LY Precharye luw te chipenable tow delay 1ime - 50 pF (1303 1) 125 I 60 ns
oICE PLy Tbenable B 1o prochargh Tow deley me_T1 o0 (o0 B L <0 ]
ipen4bie low 10 precharges high delay Lime N
TEL-Prit bet n 1ow ratarance points Yeaf ° ;gm: mass, 25 e 5 0 n
. Chupi-¢nable low (o pracharge high delay Lime ret mv (1103-7) 140 85 s
TELFHI2 betvewen high relerence pointy
read cycle
TMS 1103 T TMS 1303 %
PARAMETER [ 2= s L T
TEST CONDITIONS i MAX MiN MAX UN
leirgt Read cycle ume 1, =t * 20 ns, 480 300 ns
L (PH-FEHE Peacnarge high 10 ch:p-qr\able high Uelay Ul'he Cp =100 pF {1103, 65 500 115 500 ns
Precharye Nigh 1O Outpul PropPagslion Cy »B0pF {11011), o
n|PH) datay 1ime fip + 100 31, 120 15 "~
talaa) Access ume trom addrasy [see Note 4} wrgf ~ #0mV 11103), 300 ! 150 ns
140P) Access tme liom pracharge (see Note 5) vrgt = BOmV {1103-1) [ 310 [ 180 ns
NOTES
4 taiaa) " teuieo €€ * THEE) * fTELFMIT * LB " 9By
5 Py * taPL-CEL T THEEY * TGICEL PRI Y TR Y (P p - o
write or raad, modify write cycle
TMS 1103 TMS 11031
PARAMETER l ¥ CONDITI Py iy l_.__
| EsT o ONS M_I_!d MAX MIN _&I_AX UNIT
Yolwer) Wiils cycle ime I 1 w80 _n__J—m_ ni
) H“ACI nsdity «nl. cycll ume | |_b8[) : ) 340 ns_ |
| LatPH e ) Precharygo Migh to wiite uslsy time 1,y =20, s 50 | 115 500 n
[T Wiiin Dulbe wadih CL = 100 pf (1103, ) 1 2] 7]
Lyutart Wil tetuD time Cy = 50pF {11011), 80 v 20 nt
1y ios} Dats stup ime A_=10010, 19’5 T 40 ny
thida} Oata holg time vigl = 40 mV (11031, 0 [ 10 C
Prachaige high 10 Gutpul propapatian vegf = BOMV 11021}
raf '
10(PH} oelay 1ime 120 75 ny
L lwer -CEHY Wiite 10 chip-ansDle high dwlay Lime 4] 4] "'41

Figure 11-41 —{(continued)



Nationa!
Semiconductor

DM5401/DM7401 Quad 2-Input NAND Gates

with Open-Collector Outputs

General Description

This davice contains four independent gatas each of which
performs the logic NAND functon, The open-collector oul-
puls require external puil-up resistors for proper logical op-
aration,

Rmax =

Apin =

Pull-Up Resistor Equations
Voo (Min) — Yoy
Ny (loH) + Nz (i)
_ Vog (Max) — Voo
oL — Naf

Whare: Ny {lon} = total maximum output twgh current for all

outpuls tied to pull-up ressior
N2 (4} = total maximum input high current for all
inputs tied to puli-up resistor

Ny (i = lotal maximum input low curtent tor alt
npuls ved 1o pull-Lp resiston

Connection Diagram

Dual-In-Line Package

¥ "

1} "

A

¥l

!

1 2 1

i a ]

n

L] ]

i

Al [ H

TL/F/MB1a-1

Order Number DMS401J, DM5401W or DMT401N
See N3 Package Number J14A, N14A or W148

Function Table

Yy~ AR
’_ inputa Qutput 1
A B Y
L L H
L H H
H L H
H H L

= Hgh LOgec Leve
L = Low Logic Level



QUAD 2-INPUT NAND GATE

oinioinin

olg

FSREN

[

LI

GUARANTEED OPERATING RANGES

E

SUPPLY VOLTAGE

PART NUMBERS

v e — TEMPERATURE
SN5ALS00 X a5 Vv 50v 55 v 55 C 10 125°C
SN74LS00X PETYY 50v 525V | 0-Cio <

X > pachags lype, W for Fleipak, J tor CaramicDip, N 10¢ Plastc D Ses Packgging infunnatian Sed tiun T0r Leck aget avalstie on 1his prosiucy

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specilted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS [Note 1)
MIN e | max .
Vin Input HIGH Vohiage 10 v Gudranteed inpul HIGH Voliage
54 07
Vg input LOW Voliage 74 08 v Guarantived Input LOW Vollaye
Voo Input Clamp Diode Vollage ‘065 -5 v Vee T MIN Ly = 18 ma
y 54 15 kK] : ;
VoM Ouiput HIGH Vollage ) 77 Ta v Voo " MIN gy~ -400wa vy Y
54,74 025 04 v Ve - MIN | 40 mA V, 20V
VoL Qutput LOW Voliage ce oL AN Y
74 a3s a5 v Ve MIN G, BOmA vy 20V
A MAX v v
[ Input MIGH Current 10 0 Y vee IN
01 nA Veo Max iy - 10V
Iy Input LOW Currant —0a ma Ve - MAK vy D4 Y
. Qutput Shorl Cucuit
los Current (Nota 3) i5 100 ma Ve MAX vo,p OV
LCCH '.?:pplv Cutrant HIGH o8 16 ma Vee l\il_\x Vin QV
'CCL Supply Current LOW 24 a4 A Voo MAX inputs Gpen

AC CHARACTERISTICS: T4 = 25°C (S5ee Chapter 1 for Waveforms)

SYM'BOL PARAMETER i U:’I;S AR UNITS TEST CONDITIONS
oK Jurn Ott Delay, Input 10 Qutpul 50 I-O-H__ ns Ve b v

[y Turn On Detay input 10 Dulpul &0 10 ny Cp - ispf
NOTES

t For condrions thawn s MIN or MAX, g the sporopriate vaiue wpecilied under recommended opefdling conditions lor the apphcable
device lype

2 Tvokattmas are at Ve = 50V, Ty = 25°C

1  NoiI more than one Gutput thould be shoried a1 & ime,
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intel

B Generates the System Clock for the m Single +5V Power Supply
IAPX 86, 88 Processors:
5 MHz, B MHz with 8284A
10 MHz with 8284A-1 .
s Uses a Crystal or a TTL Signal tor
Frequency Source

8 Provides Local READY and MULTIBUS®

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

& Generales System Reast Output from
Schmitt Trigger Input

a Capable of Clock Synchronization with
Other 8284As

a Avsliable in EXPRESS

READY Synchronization - Standard Temperature Range
= 16-Pin Package - Extended Temparaiure Range
[ N
L33 ] 2
‘ V y G e AEBET
— wox
X e 1

X2

carncl] Yoo
ke scur (] n
] L] m LY | i PCLE md .
- 1.8 BYNC w0y (] e
caYnc L il  READY -
Aoy L
Aor D D by 40 or .
1 cLK
Py er] cix ] m
l i : ane[] st
ROYZ i ‘ !
Tt cKi
N {7 [ ) [ a }—— READY
(1) fr3
PGS
S2B4AB284A-1 P
§284A284A-1 Bloch Diagram . Configuration

o

| GENERADOR DE RELOJ

50



26 FUNCIONAMIENTO DEL IBM PC

CMSTAL Yi l

4,77 MHz )
GENERADOR
pE RELODJ [ READY
2284 {U11) F—J
RESET )
l"“_ﬂ
. corg;nﬂ.r:oon INT
ARUPCIONES | »
8259 (U2)

S0
1 —» MEMA/
—— P MEMW/
s2 CONTROLADOR
DE BUS +—— IOR/
8288 (U6 |3 10wy
— INTA/
UNIDAD
NT D
c:mz:;oe DT/IR DEN ALE
8088 ]
oUS DE
DIRECCIQONES.
L5373 b
(ADO-AD15) (20-bit LATCH DE b
(A16-A19) 4 DIRECCIONES |-20r)
w7, Us, U0l
Ls243
P BUFFER bus DE
TRANS.
(8-bit) CEPTOR
e
.

. Fig. 2.8. La UCP 8088 y el circuilo asociado.

DL 1431018
s cJ
| GENERADOR
. DE RELOJ
8284
wiy

FANTE
DA ALk
MENTA.

CION .

POWER GOOD

READY
RESET | uce
772727 Mz | e -
o ~
~=P= RELOJ DEL SISTEMA [CLXBB] 4,.772727 MMz
» A LA TARJETA GIIAFICA 105C) 14,31810 Mtz
2.386363 MHz [-
LS175
Tie
{V26) [1.1931817 MHz; -7
Ua4)

Fig. 2.9. £l circuito de relof det 1OM PC.



Ls245
(ug) l

BUS DE DATOS

6288 |
{ue)

IOR/
10w/

8255

Do-D7

CANAL TIMER 2

{U36)

LS$75|"

2.38 MHz

—* (uz6)

RELOJ
DE 1.1931817 MHz

ouTo

OUT1 | LS74
a2=3 ¥ yer)

TEMPORIZADOR
DE INTERVALD

PROGRAMABLE
TIP) 8253

{U34)

ouT2 LS38
(U63)

) 75477
{Uss)

Fig. 2.12. £l circuito del temporizador de intervalo progra-

mable (TIP) 8253.

INTERRUPCION

 PERIODICA DE 18.2

KHz RO O

RELOJ DE 154SEG

[—————— PARA REFRESCO

ADM DE MEMORIA

ALTAVOZ
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, | : ATC-1020 Intel 430VX Mainboard
| | Component Location Diagram

.L;_

3 ) . Yaro
3 I
? -

Ty

HVLN

(NEEN P TEL . ERIL]

Boot BLK WR -
Sev Pagel|

IP6 JPS

.
o

Externnal CPU Clock
Sce Page 6~11

1
CPU -Core Volage
See Page 6~10 ;
- I W : T :
. i i SPEAKFR KEYLOCK Pl CJPLO JPY IPt7?
. Ch I . .8 3 9 3 'y i T
4 b Dbve he T St | ‘
we ! H I ; ,
e EORESED SMETB-LFD BT -
¢ Do i
o ' v Pawe 15 ' !
Siz i Sue Page 13 Single  Dual Voltage CPL Frg i Onboard TAG ties on
Efi ! # ipve are poewr LED | See Page 610 See Pape 6- 11 ! See Page 14
] % .- - : '
; A
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C1-

YSTEM FEATURES

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

Using four 72-pin SIM sockets, provides two banks of 64-bi

~wide path up 10 128MB addressing page mode DRAMs,

Supporting two types of DRAM including EDO (Extended Data
Out). or FPM (Fast Page Mode)

Suppomng. four PCl bus master revision 2 1, 5V mlen‘éce
compliant and Ir_nee 16-bit 1SA slots.

Dual Master IVDE conneclors suppor up to four devices in two

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

" ROM., tape backup etc

O 000U O0goaogo

AT slyle keyboard connector and PS/2 mouse connecltor
Winbond 83877 hugh-speed Mulli-I/O chipset.

‘Supporting Infrared transfer (IrDA TX/RX) connection

One FDC port supports two devices up to 2 88MB

Two 16550A fast UARTs compatiable senal ports

One EPP/ECP mode parallel port

Hardware Dimension 1s 220mm x 280mm (8.66" x 11.02") with

four layers designed -

2-2 CPU INSTALLATION

ATC-1020 supports Pentium level CPU up to 200MHz For
installation, please natice CPU pin 1 must atign with the ZIF socket
7 Pin 1 location Before you install or upgrade your CPU, please
read CPU guwde from CPU manufacturer to make sure the CPU
voltage specification. Then choose the right installation in the 2-2-1
based on your CPLU type/brand and follow the description to setup
jumpers. If your CPU is not in the fist 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)

Intel Pentium CPU,
the first ietter after -/

P11 | 1-2
CPU Core Voltage |  VRE STD "
JP14 1.2** 34 ||

-

STD 3135V ~ 3600V
"* VRE : 3 400V ~ 3 600V

{The fourlh line of the mark on the under-side
of the processor contains a code that identifies
the voltage level type V15 VRE, S is standard. )

) denotes voltage type

INTERNAL CPU CLOCK| JP5 JPE JP9 JP10 || Ext x Frg
75MHz open | ogpen 12 | 12 |t 50x1.5
___90MHz open | close 1-2 1-2 )| 60x1 3
___100MHz close | open [ 1.2 1-2 66x15

_ 120MHz 1 open | close 1-2 23 || 6020
133MHz close | open | 12 | 23_| 66x20
150MHz | open | close | 2-3 | 23 || 60x25
166MHz | close | open | 2-3 | 23 | 66x25

. 180MHz | open | close | 23 | 12 | 60x30
200MHz Close open 2-3 1.2 66x3.0




B. INTEL PENTIUM CPU {P55C)

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

L Jpii 23
Set 2-3 for dual voltage mode.

C. Cyrix 6x86/6x86L CPU

¥ Cyrix 6xB6 (028) CPU

CPU JP11 JPi4
Cyrix 6x86 (028} 1-2 1-2
INTERNAL CPU CLOCK| JP5 P& P9 JPI0 || Ext.x Frg.
__PR120+ @ 100MHz ! open | .open 1-2 2-3 5020
PR15C+ @ 120MHz .| open | close 1-2 2-3 40x2.0
PR166+ @ 133MHz | close | open 1-2 2-3 66x2.0

CPUCoreVoltage| 35V | 33v | 29v | 28v | 27v
JP14 1-2 3-4 5-6 7-8 9-10

Currently, Inte! P55C is released 2 8V core voltage only.

Please confirm this with your system supplier before you

instalt P55C CPU

INTERNAL CPU CLOCK| JP5 JP6 JPY JP10' || Ext.x Fr
166MHz close | open | 2-3 2-3 66x2 5
180MHz open | close | 2-3 1-2 | 60x3.0
200MHz close | open 2-3 1-2 66x3.0

% The location of JP11 and JP14

T P11

- JPi4

iy

{Cyrix logo)

&xB&-Pxxx+GP

The button line of the mark on the

processor contains g code 028 that
identifies the vollage level type. II
the code is 016 or others, or no
marking then please contact your
dealter

% Cyrix 6x84L CPU (duail voliage)

CPY P11 JF1s |
Cyrix 6x86L 2-3 78 |
INTERNAL CPU CLOCK| JPS JPé JP9 JPI10 | Extx Frg.
_PR120+ @ 100MHz | open | open | 1-2 23 [ 50x2.0
PR133+ @ 110MHz | close | close 1.2 2-3 55x20
PR150+ @ 120MHz | open | close | 1-2 2-3 60x2.0
PR166+ @ 133MHz | close | open 1-2 2-3 66x2.0

{Cynx logo)

6xBAL-P150+GP
1 20MHZ
2 Bv

The mark on the processor
contains as the sample in the left
The code-name &xB4L 15 dual
vollage mode processor,  you
should set JPH] to 2-3



2-2-2 CPU VOLTAGE SETTING

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

D. AMD-
Ko CPU ‘ . onfunder CPU and its user's manual.
CPU JP11 JP14 i
S N L PUMOD Single Dual
AMD K5 1-2 1-2 = - -~
JP11 @
CPU CLOCK RATING | JP5 | JP6 | JP9 | JP10 || Extx Frq. 12 23
__PR75ABR75MHz | open | open | 1-2 12 | 50x15 P54C VRE
PRO0OABQ 90MHz | open | close 1-2 | 12 60x15 |- [CW'X 6x86
PR100ABQ 100MHz | close | open | 1-2 12 || e6x1.5 CPU CORE VOLTAGE JP14 ) AMD K5
PR120ABQ 90MHz | open | close | 1-2 12 |l 60x1.5 INTEL STD 3-4 3 .
_PR133ABQ 100MHz | close | open | 12 | 1-2 || e6x15 (P54C) VRE 1.2 5 P54C STD
PR166ABQ close | open | 23 | 23 || eex25 P55C 2.8V 7-8 7 AMD Ké
Cyrix | 6x8602s) 1-2 ’ \ {PR166/200
: Cyrix 6x86L 78 |- P55C
E. AMD-K6 CPU AMD K5 1.2 Cyrix 6x86L
: AMD |K6(PR166/200) 5-6
AMD K6-PR166/PR200
JP1 P14
2-3 5-4
— JP5
INIERNAL CPU CLOCK JP5 JP4 JP? JP10 | Extx Frg. 0 / e
'AMD K4-PR146S close open 2-3 2-3 66x2 5 JPIT — |
AMD K6-PR200_| close | open | 23 12| 66x30 P
N P14 —
0 Dyt
: P10
/*‘ —= Product Name
AMD- KSTM | ———— Praling
PR100 '4
n AMD-K5-PR100
— ————— Int |
o~ IOOMHz/’ABQ’ nlernal CPU "
. \ frequency




2-2-3 CPU CLOCK SETTING

The following setting 1s for new release CPUs’

EXTERNAL CPUCLOCK | + JPS JP6
~ 50{MHz) open | open
_ 55(MHz) _close __ close
. B0MHz) | open _| close
66(MHz) close open
External JPS JP6 JP5JPE  JP5JPE  JP5 JPB

CPU Clock 88 %E@ 8&; Eﬂg

50MHz 55Mhz 650MHz 66MHz
i

INTERNAL CPU CLOCK JP9 JP10
INTEL EXTERNAL CLOCK X 15 1-2 1-2
_INTEL EXTERNAL CLOCK X 2 0 1-2 2-3
INTEL EXTERNAL CLOCK X 2.5 2-3 2-3
INTEL EXTERNAL CLOCK X 3.0 2-3 1-2

Internal JPOJP10  JPS JP1D JPY JP10  JPY9 JP10
CPU Clock @ @ @ % % @ @ @
15 x2 0 25

x1. x3 0
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CHAPTER 1 INTRODUCTION

This manual introduces how to configure the ATC-2000
mainboard for different environments t's an overview of the layout
and features of the mainboard, and alsc provides information for
you to change the configuration or system environment,

This manua!l is divided Into two sections .

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

PART TWO includes three chapters as following
Chapter 115 an overview of the mainboard features and packing
contents of the mainboard.

Chapler 2 describes how to upgrade and to change hardwaie

configurations such as memory size, CPU type, and lists of
jumper settings and conneclors

" Chapter 3 is the user's guide of AWI_\RD BIOS setup utility,
and Flash ROM BIOS update procedure The menu showed in
this chapter are default settings.

Your system deater will set up the mainboard according to your
demand of computer. It means thal 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 systemwarranty. Or ask for your dealer to do it for you.

REMARHK
intet * 15 a registered tradernark of Intel Corporaton

MS DOS' 15 a registered Irademark of Microsoft Corporation
Al pitier Drands and prodied names are tademarks registered trademanks of therwr respective
COM A ES

Ll

o

1-1 SYSTEM FEATURES

& P54C, P55C Pentium level CPU operating at 75 MHz to
200MHz with 321-pin ZIF socket 7 and scalability to accept
processor in the future.

INTEL 82430HX PClset.

& Using four 72-pin SIM sockels, provides two banks of 64-bit

o

wide path up to 256MB addressing page mode DRAMs,

K Supporting ali types of DRAM included ECC (Er/ror Checking
and Correcting) or parity, EDO (Extended Data Out), BEDO
{Burst EDO), or FPM (Fast Page Mode).

Q Supporting four PCI bus master }evision 2.1, 5V intefface
compliance and four 16-bit 1SA slots.

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

channels for connectidn of high capacity hard disk drive, CD-

ROM drive, tape backub etc.. .

Supporting the USB (Universal Serial Bus) connector.

AT style keyboard connector and PS/2 mouse connector.

Winbond 83877 high-speed Multi-l/O chipset:

Supporting Infrared transfer (IrDA TX/RX) connection.

One FDC port supports two devices up fo 2.88MB

Two 16550A fast UARTs compatiable serial ports

One EPP/ECP mode parallel port

Hardware Dimension is 220mm x 2B0mm {8.66" x 11.02") with

0o 0900 aic

o]

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 contact your supplier.

Each mainboard containing:
Q1Y Bescription
Mainboard : ATC-2000.
Diskette . Enhanced IDE dnver (3.5").

1

1

1 Cable . Enhanced IDE connector
i Cable . F.D D connector.

1 Cable - Serial port.

1 Cable : Serial/Parallel

1 Manua|- : User's manual

NOTE : Leave the mainboard in its original packing until you are
ready to install it.

¢9

CHAPTER 2 INSTALLATION

2-1 INSTALLATION PROCEDURE

Before installing the c'ompuler, 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
syslem as following .

1 Plug CPU (w/ heat sink and cooling fan), DRAM modules in the
mainboard. - )

. Set jumpers based on your configuration.

. Plug add-on cards in PC! or ISA slots.

. Connect cables 1o per'iphera!s, power supply .

g bhow N

. Make sure all components and devices are well connected,
turn on the power and setup System BIOS based on your
configuration.

6. 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

ATGC-2000 supports P54C and P55C types of CPUs up to
200MHz For installation, please notice CPU pin 1 must align with

the ZIF socket 7 Pin 1 location.
2-2-41 CPU TYPE SELECTION

A. INTEL PENTIUM CPU (P54C)

CJP10 | JP11
1-2 I 1-2

_CPU Core Voltage | 3.45V | _
JP9 1-2** 3.4*

* §TD set 34" _
(The fourth line of the mark on the under-side

**VRE set" 1-2* N

-~

Intel Pentum CPU.
the first fetter alter '/’
denotes voltage type

: FOOOCOOEX
XUOOOKXX
20000 X 00C¢

e G
i

4

" B. INTEL PENTIUM CPU (P55C)

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

of Lhe processor contains a code that identifies
the voltage level tyge Vs VRE. §1s standard )

R e

i £
EH 1‘.\536 TR Sy TR

K

zidr
etdr
/

INTERNAL cpu ctock| Jr7 | JP8 | JP3 | JP4 JExtxFig
75MHz close | close | 12 i 12 50x1 5

T 90MHz open | close | 12 | 12 | 60x15
" 100MHz close | open | 12 | 12 |{ 66x1.5
T 120MHez open | close | 23 | 12 | 60x2.0
O _ngm-—w close | open 2-3 1-2 66x2 0
-mfnTS?)En-HE__#— open close 2-3 2-3 60x2.5

T 186MHz close | open | 2-3 | 23 | e6x25. |

L 180MHz open | close 1-2 2-3 60x3.0 !
 200MHz close | open 1-2 2-3 66x3 0

L

CPU Core Voltage | 3.45V 3.3V 2.9V 2.8Vv* 2.7V
JP9 1-2 34 5-6 7-8 9-10
*Currently, Intel P55C is released 2.8V core voltage only.
Please confirm this with your system supplier before you
install P55C CPU.
10 VOLTAGE JP10 JP11 JP12 JP13
VIO = 3.3V 23 2-3 close open
INTERNAL CPU CLOCK| JP7 JP8 JP3 JP4 || Ext.xFrq.
166MHz close | open 2-3 2-3 66x2.5
180MHz open | close 1-2 2-3 60x3.0
200MHz close open 1-2 2-3 66x3.0
5
- =2

1)

Tl




C.Cyrix. .6 CPU

D. AMD K5CPU

JP9 JP10

JP11

12 1.2

b9

JP9 JP10 JP11 J
1-2 1-2
INTERNAL CPU CLOCK| JP7 JP8 JP3 JP4 || Ext.x Frq.
Pi20+ @ 100MHz close | close | . 2-3 1-2 50x2.0
P133+ @ 110MHz open | open 2-3 1-2 5520
P150+ @ 120MHZ open | close 2-3 1-2 60x2.0
P166+ @ 133MHz_| close | open | 23 | 12 || 66x2.0

{(Cyrix logo)

6x86-Pox+GP I
xxMHz

. 3 52V(028} ;

The bottom line of the mark on the

processor contains a code 028 that
ydentifies the voltage tevel type. If the
code 15 016 or others. or no marking
then please contact your dealer

INTERNAL CPU CLOCK| JP7 JP8 JP3 JP4 |l Ext.x Frqg.
PR75ABR 75MHz close | close | - 1-2 1-2 50x1.5
'PROOABQ 90OMHz | 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 60x1.5
PR133ABQ 100MHz | close | open 1-2 1-2 66x1.5
PR150ABQ 120MHz | open | close 2-3 1-2 60x2.0

AMD-K5
PR133

AMD-K5-PR133AB0O
100MHz

N\




2.2-2 CPU YOLTAGE SETTING
JP8 is used to various CPU core voltage types, please refer to
CPU's marking onfunder CPU and its user's manual;

[ cpu JP9
INTEL STD 3-4
{P54C) VRE 1-2 , o
Cyrix 6x86(028) 1-2

ey
LAMD K5 1-2 55 D

ti pinS ~ pin 10 are reserved for dual vohage CPUs}

2-2-3 CPU CLOCK SETTING

The following setting is for CPU speed reieased later than 2-1-1.

EXTERNAL CPUCLOCK|  JP7 | JP8
50(MHz) [ close | _close

T 55(MH2) |  open | _open
60(MHz) | _open _ | close
[ﬁ#—__BE(MHZ) i close | open

JP7 JP8 JP7 JP8 JP7 JP8  JP7 JPB

External

crucock: | B HY - RS
S50MHz 55Mhz 60MHZ &55MHz

INTERNAL CPU CLOCK JP3 JP4

TINTEL EXTERNAL CLOCK X 15 12 12
INTEL EXTERNAL CLOCK X20; 23 12
“INTEL EXTERNAL CLOCK X 25| 23 23

| INTEL EXTERNAL CLOCK X 30 1-2 2.3

internal JP3 Jp4 JP3JP4  JP3JP4 IP3JP4

e 88 OBE Y b

x1.5 x30

$9

2-3 SYSTEM MEMORY-INSTALLATION

ATC-2000 provides four 72-pin SIM sockets for system mermory
expansion from 4MB to 256MB. These four SIMs are arranged to
two banks, Bank0O (SIM 1, 2} and Bank1{SIM 3, 4), please refer to
page A. Each bank provides 64-bit wide dala path.

The mainboard accepts Fast Page Mode DRAM, and EDO Mode
{Extended Data Out) DRAM, with a speed at least 70 nanosecond.
You should plug DRAM modules into two sockets (same bank) or
four sockets at one time. Each pair of modules must be the same
size, type, and speed; no matter single-side or double-side module. _
Pilease plug in Bank O 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 EDO in
Bank 0O, if you only have 2 EDO modules

If you install more than 64MB DRAM on ATC-2000, and would
ke 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)

3% System Memory Combinations Options 3¢

BANKO BANK1 Total Memory
SIM1, 2 SIM 3, 4 SIM1-4
2MBx2 - 4MB

- o 2MBx2 4MB
AMBx2 o - 8MB .

F - 4MBx2 8MB

8MBx2 - 16MB

- 8MBx2 16MB
4MBX2 4MBx2 16MB
4MBx2 8MBx2 24M8B

- continue -



291

2 4MBx2 24MB
| evBa . 32MB
16MBx2 32mB
BMB:C 8MBx2 32MB
AMB2 16MBx2 40MB
16NIBx2 AMBx2 oM
VB2 16MBX2 4BMB
16MBx2 | BMBR2 48MB
32MBx2 - _ 64MB
T 32MBx2 BAME
. 16MBx2 16MBx2 sams
T e | 32mBx2 72MB
T aNesz I 4MBx2 TeMB
T Tamex2 | aame 80ME
32MB>2 8MBx2 soms
" i6MBR2 32MBx2 wMB
T 3mBe 16MBx2 ) oM
a2 | - | 128MB
- | samBa2 2eMB
smee | wwee | 128MB
T anex2 | esmBe2 136MB
6AMB 12 4MBX2 136MB
BMB2 64MBX2 144MB
" samBe EMBx2 1M4MB
 16MBR EAMB2 160MB
BAMBA2 16MBX2 180MB
32MB 2 E4AMBX2 102mB
T GamBx2 32MBx2 192MB
T samBx2 6AMBX2 256MB

2-4 SRAM INSTALLATION

ATC-2000 is built-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.

%t System Memory Combinations Options 33

For upgrading your Sync. SRAM from 2
COAST Module, you should plug-in the
JP1 to “open”(

3t Upgrade Procedure :

installed more than 64MB. (refer to 2-3)

SRAMTYPE | SRAM SIZE | DATA SRAM | TAG SRAM
Synchronous 256K8B 32K32 x 2pcs | 16K8 or
on board* 512KB 64K32 x 2pcs | 32K8 x 1pcs
Synchronous 256KB 32K32 x 2pcs 16K8 or
moadule 32K8 x 1pcs
* on board DATA SRAM chips loaction are U24 and 125,
TAG SRAM chip location is U16, U16A socket is used for DRAM

S6KB lo 512KB by using
KIT-256 module, then set
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 information. It

does noi need

any BIOS value adjustments for upgrading the SRAM size.

i

On Board TAG JP1
Disable open
. Enable close

(If your module is without Tag RAM,

please set JP1 “close™)

8JP1$

Disable Enable




2-5 OTHER JUMPERS AND
'CONNECTORS DESCRIPTION

The location of following jumpets please refer to page A

Jumper

Function

Remark

JPs

CMOS

open: Normal *
close: Clear CMOS

JP6

ATBUS CLK

open: PCY CLK/3 for external
CPU clock 50MHz

close; PCI CLK/4 for external
CPU clock 60, 66MHz

¥ is default setting

The locations of following connectors are indicated in page A.B
Vvhen you plug a cable info the following IO connectors, you should
I ave the pin 1 edge of the cable aligned with the pin 1 end of the

conneclor.

CNB8: Speaker, Keyboard Lock, Reset, SM!,
Turbo LED, and IDE LED connectors

C3-3gIa3res

L7)

WS 154

Speaker
GND
GND
VCC

SPK : speaker

KEYLOCK : keyboard lock switch and
power LED connector

Power LED +
N/IC

GND (power)
Keylack

GND (keylock)

1 GND
2 +12V
3 GND

-

<

+5

H N/C
IRRX
GND
IRTX

b W =

RST : Reset connector
Reset Signal
GND

SMI : SMl lead

GND

SMI Signal

TB-LED : Turbo LED indicator, LED on

when system runs higher speed
GND

+5v

IDE-LED : IDE devices indicator LED

connector. IDE-LED stays ON indicates
QGND on-borad IDE devices on operation
+5V  If plug wire into wrong connector, color
. of LED will be lighter and the IDE devices
can still function.properly.

J1: CPU cooling fan connector. Wire with +12v

voltage {most likely red wire) must be plugged
into pin2, and GROUND wires {most likely
black wires) must be plugged into pin1 and/or
pIn3. please confirm the wire color represtation
- with your supplier.
CAUTION: Plug wire into wrong connector will
DAMAGE fan and mainboard.

fR1 : Infrared module connector,



NA ; Universal Serial Bus conneclor, this is

{black)
vee () GND
Do - D1+
DO+ . D1 -
GND VCC

{red)

used to connect USB devices through an
optional dual head cable with a iron plane.

—}—.  KBf1:5-pin AT style compatible keyboard

0N

CN2/3:COM1/2

g9 1

connector.

CN1 : PS/2 mouse conneclor, which is used to

connect an optional cable.

pin1 - dala

pin2 . N/C

pin3 GND

ping . VCC

pin5 : clock

pinG : N/C

PW1 : +5Voltage powerisupply conneclor

PG +12Vv GND +5V
CO0QUUUToCQDUL
+5\V 12V -5V

Jae

P
33 (X )34

o

[

CNE- LPT

CN2/CN3 : this two connectors are used to
connect serial port cables.

pin signal name
bCD
Serial In
Serial Qut
"DTR
GND
DSR
RTS
CTS
RI
N/C |

Oloi@|o|s|w|n|=

_
a

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

pin signal pin signal

2 [RWC- 20 |STEP-

4 |reserved 22 [Wirite Data
6 [FDEDIN 24 |Wirite Gate
8 |Index- 26 [Track 00-

10 |Motor EnableA-| 28 [Wirite Protect-

12 |Drive Sele.B- 30 |Read Data-

14 |Drive Sele A- 32 [Side 1 Sele.-

16 [Motor E-nableB- [ 34 |DisketteChange

18 [DIR-

All of odd pins are ground




CN5 : this connector 1$ used to connect parallel

pon.cable. 2-6 IDE DRIVER INSTALLATION

Er:% 14 pin signal pin signal
X 15 L STROBE' 10 _ACK: The IDE driver installation procedure is printed on the label of
2 |DataBito0 11 |BUSY diskette as following :
|3 [DataBit1 12 |PE "
4 |Dala Bit 2 13’ 2LCTF - Setup for DOS/Windows
) Z ga:a gf:i 1; E;t; O;e - 1. Starting MS-Windows 3.1 (or 3.11)
' aia bl - . " M ' "p "
13(_1_) 26 7 IData Bt 5 6 lINIT- 2. Se.lect Program Manager, "RUN" a file, then type "Al\setup.exe”.
8 |Data Bit6 17 |SLCT IN- ‘ 3. Exit MS-Windows, turn power off; then turn power on.
9 |pataBit7 26 |N/C o ' _ .
pIn18 - pin25 are ground , Setup for Windows 95 :
1. Starting Windows 95
CN6/CNT : this two connectors are used to connect 2. Select "My Computer”; select "Control Panel”; select “System”;
IDE devices through IDE cables total 4 devices. then select “Device Manager”, *Hard Disk Controllers”.
2 [ - - - . 3. Double-click to remove default driver program, restart computer.
' 4 2L signal | B signal 4. Follow the instructions on your screen to install new IDE driver
1 |Reset IDE 21 |DDRQO(1) : _ y e
2 - |GND 22 |GND we offer in the 3 5" diskette
3 |HostData7 | 23 1O wirite- : 5. Exit Windows 95, turn power off, then turn power on.
4 |HostDala 8 24 |GND t iif For-more information, please refer to Windows 95 manual.
5 |HostData6 | 25 [VO Read- ) .
E;IY—B 6 |HostData 9 26 |GND Make sure your HDD should follow ATA standard, and your CD-
39\ 40 l"“ 7  |Host Data 5 27 |IORDY ROM drive should follow ATAP! standard When you plug-in the
. I 8 |HostData 10| 28 IN/C tDE devices, please plug your first and second devices into IDE 1
L i 9 |Host Data 4 29 |DDAKO-(1)- . port (Master then Slave), then plug third and forth devices into IDE
{ 10 |HostData 11| 30 |GND _ . 2 pon. If you have CDTROM drive, pleage set it behind hard disk
[D 11 |Host Data 3 31 |IRQ14" - devices as the last device. For example, if you havg 2 HDDs and 1
| 12 |HostData12 | 32 |lOCS16- CD-ROM drive, you shoulq sgt HDD1 and HDD2 in IDE1 Master
r] 13 |Host Data 2 33 |Addr 1 ] and Slave, set CD-ROM drive in IDE 2 Master Some of the brands
= : devices combination may nol work under this sequence, you can try
14_jHostData 13 1 34 WG to re-arrange the device sequence and retry to run it, or contact
15 |HostData1 | 35 |Addro ; g q 2 *
' ' yous vendor.
* 16 |HostData 14 | 36 [Addr2
IDE1T-pm31is IRQ14 | 17 [HostData® | 37 [Chip Sele.1P-
IDE2 pin3 1 is IRQ1S5 X P
brtrao |18 |HostData 15 | 38 |Chip Sele 3P-
19 [GND 39  |Aclivity
20 |Key 40 |GND

I8
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CHAP) _R 3 AWARD BIOS
SETUP

This chapter explains the system BIOS setup, and how to update
naw BIOS. Al BIOS screens showed in the following pages are
dafault values, your syslem dealer will set up these values
according to your demand of computer,

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

hy the floppy disk-based program and to committe Microsoft
windows 95 plug & play featlure

* JP5 Setting is for Updale Sysiem BIOS

F open NORMAL * I

. close CLEAR CMOS 8 EE

= js default setting

NOTE : M your mainboard is used

' ‘Benchmarq’ baltery, you
should clear CMOS under
powering on, otherwise the
‘clear’ will not work.

Nomal Clear

1 JP14 Setting is for Voltage of Flash ROM

1-2 +12V JP14
2-3 +5V
= ) i
. +12V +5V
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'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 disketie includes 3 files:
“awdﬂash._e'xe" -- BIOS update utility program
“readme.txt”
“(update BIOS filename with version number).rom”

The update procedures are as following:

1. Boot 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 conlains
the update BIOS diskette. -- Type *a:\" or “b:\", “ENTER".

4. Runthe 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.

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

8. Follow instructions 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 JP5 to ‘'open'
{remove the jumper cap ), become the normal status.

10 Turn the system power on and test your system working
properly or not.
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3-2 AWARD SYSTEM BIOS
CONFIGURATION SETUP

The following pages explain how to set up the system
configuration (CMOS) under the AWARD BIOS The SETUP
program is stored in the Read-Only-Memory (ROM) on the
mainboard To do the SETUP procedure, press the <Del> key
v.hen the sysiem is booting up. The following main menu will
apoear Please select " STANDARD CMOS SETUP" to enter the
e« screen

ROM PCUIISA BIOS (2A59FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE INC

Mo or o mmamr s o o e

e

INTEGRATED PERIPHERALS )
{,PASSWORD SETTING
{!DE HDD AUTC DETECTION

TANDARD CMOS SETUP
EHL3 FEATURES SETUP
THINSET FEATURES SETUP
:IAWER MANAGEMENT SETUP ISAVE & EXIT SETUP

} 2IPCI CONFIGURATION [EXIT WITHOUT SAVING
- 3D BIOS DEFAULTS |
!

I35 Qut 44> - Salect ltem
“il Save & €t Setup _._._f3hiy) F2 Change Color
’ Time, Date, Hard 1 Disk Type

=T ETT T Rt s v et mp

I'he section on the holiom of the main menu explains how lo control

- *screen. The other one section displays the items highlighted in
st

VL]

e s mmmewtm It earn,

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 BIOS (2A59FA29)

CMGS SETUP UTILITY
AWARD SOFTWARE, INC,

STANDARD CMOS SETUP
BIOS FEATURES SETUP
CHIPSET FEATURES SETUP

* INTEGRATED PERIPHERALS

PASSWORD SETTING
IDE HDD AUTO DETECTION

IPOWER MANAGEMENT SETUP SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
|LoAD BIOS DEFAULTS

|

[Esc aut 44> €:Select Item

F10: Save & Exit Setup {Shift) F2 : Change Color

Time, Date, Hard Disk Type .. .

ROM PCIASA BIOS (2A59FA29)
STANDARD CMOS SETUP
__ AWARD SOFTWARE, INC

IDate (mm dd yy) Fri. Jun 14 1998
ETime(hh mmss) 13 37 14
HARD DISKS TYPE SIZE CYLS HEAD PRECOMP LANDZ SECTOR MODE

‘Pr|mary Master Autc 0 0 0 0 0 0 Auto
Primary Slave Nope O 0 0 0 0 Q -—--
ISecondary Master ; None © 0 0 0 0 0
jSecondary Slave  None 0 0 0 ¢] 0 0 -
Drve A 144M, 35 in. Base Memory 640K

0rnve B None Extended memory 7168K

] Other Memory 384K

Nideo EGANVGA :
{Hait On_ Al Errors Total Memoary B8192K

ESC  Quit
f1_ Help

> &:Select Item
(Shift) F2 . Change Color

PUIPDI+i- - Modify




.Date

Time

_Primary Master
Primary Slave

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

date from 1 lo 31 f
maonth from Jan. to Dec.
L 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 0 to 59
S$ from O 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 1t0 45

oL

are predefined Type 'user’ is user-definable.
Fress Pglp/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 POST slage and
showing the IDE for HDD & CD-ROM Drve. If
you select 'user’, you wilt need to know the
information listed below Enter the information
directly from the keyboard and press <Enter>
This information should be from your Ward disk
vender or dealer. If the controller of HDD
interface is ESDI, the selection shall be ‘Type
17 is SCSI, the selection shall be ‘None’.
ifthe device has not been installed select
‘NONE’ and press <Enter>.

[_Type drive type
| SIZE | automatically adjusts
CYLS number of cylinders
HEAD number of heads
PRECOMP | write precom
LANDZ landing zone’ o
SECTOR | number of sectors
MODE mode type

Drive A
Drive B

Video

Hajlt On

_Memory

This category identifies the types of flop, k
drive A or drive B that have been installea

the computer.

None No floppy drive installed

360K, 5.25in_|5.25" PC-type 360KB capacity
1.2M, 5.25in |5.25" AT-type 1.2MB capacity
720K, 3.5in_ [3.5" double-side 720KB capacity
1.44M, 3.5'in_13.5" double-side 1.44MB capaci
2.88M, 3.5in |3.5" double-side 2.88MB capaci

This category selects the type of video adapter
used for the primary system monitor. Although
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 thal may be detected
All, But The system boot will not stop for a
Keyboard |keyboard error, it will stop for all
other errors '

All, 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 idisk or keyboard error, it will stop for
all other errors

—

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

Extenaed Memory v, inuch extended
memory is present dunng the POST. This i§

the amount of memory located above 1MB in
the CPU's memory address map.

Other Memory This refers to the memory
located in the 640K to 1024K address space
The BIOS I1s the most frequent user of this RAM
area since this is where it shadows RAM.

This screen is a list of systemn configuration options. Some of them are
defaults required by the mainboard's design, others depend on the

features of your system.

ROM PCY/ISA BIOS (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

A4 3> € Select Item
(Shift} F2 : Change Color

Virus, Prolechion, Boot Sequence

ROM PCI/iSA BIOS (2A58FA29)
810S FEATURES SETUP
AWARD SOFTWARE, INC

‘;\hrus Warning Disabled
CPU Internal Cache Enabled
External Cache : Enabled
Quick Power On Self Test Disabled
iBoot Sequence A C
Swap Floppy Drive Disabled
Boot Up Floppy Seek - Enabled
Boot Up Numlock Status On

Boot Up System Speed - High
Gata A20 Option . Fast
Typematic Rate Setling Disabled
Typematic Rate(Chars/Sec) 6
Typematic Delay(Msec) . 250
Sacunty Option : Selup
PS/2 mouse function control  Enabled
PCIVGA Palette Snoop " Disabled
0572 select for DRAM>84MB - Non-082
Report No FDD for WIN 95 No

Videg BIOS Shadow Enabled
CBOO0-CBFFF Shadow : Disabled
CCO00-CFFFF Shadow Disabled
D0000-D3FFF Shadow . Disabled |
D4000-07FFF Shadow | Disabled
08000-DBFFF Shadow . Disabled
DCODO-DFFFF Shadow . Disabled

Esc: Quit -3 €& Select ftem
F1 Help PU/PD/f+i- - Modify
F5 - Old Values {(SHIFT)}F2: Color
F6 - Load BIOS Defaults

F7 :Load Setup Defaults

"~
-




trus Warniny

CPU

_External Cache

_Quick Power On
Self Test

o/

\When this item is enabled, the BIOS will
monitor the boot sector and partition tabie 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
attempt 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 Protection beforehand

I WARNING !

Disk boot sector is to be modified
Type 'Y’ to accepl write or ‘N’ to abon write
Award Software, Inc

i

(Enabled Activates automatically when the
system boots up causing a warnng
message to appear when anything

| attempts to access the boot sector or
: hard disk partition table

Disabled [No warning message will appear
! when anything attempts 1o access the
boot sector or hard disk partition
L table.

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

This category 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.

Bolot Sequence

Swap Floppy
Drive

Boot Up Floppy
Seek

_Boot Up
Numi ock Status

_Boot Up System
Speed

_Gate A20
Option

_Typematic Rate
. Setting

This category determines which drive to se
first for the disk operating system (i.e.,DOS).

CA System will first search for HDD
then FDD

A.C System will first search for FDD
then HDD

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

C.CDROM, A (Systern will first search for HDD
then CDROM, and next is FDD

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

During POST, BIOS will determine if the floppy
disk dnve installed 1s 40 tracks {360K) or 80
tracks (720K, 1.2M, 1.44M)

Enabled |BIOS searchs for floppy disk drive to
determine 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
operaling speed at power up.

This entry allows you 1o select how the gate
A20 is handled The gate A20is a device used
to address memory above 1 MB. Normal is
keyboard; Fast is chipsel.

This determines if the typematic rale is o 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)

Security Option

S//

When the typematic rate 1s enabled, this section
allows you select the rate at which the keys are
accelerated.

,j 6 6 characters per second

‘g 8 characters per second

ii) ' 10 characlers per second
12 12 characlers.per second
115 15 characters per second
120 20 characlers’per second
24 24 characters per second
‘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 '
acceleration hegins.

i 250 250 msec
1 500 500 msec
1750 750 msec
{1000 1000 msec |

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

"System  |The system will not boot and access |
to Setup will be defined if the correct |
password 1s not entered at the
! prompt

[ Setup The system will boot, but access lo
Setup will be defined if the correct
i‘ password s not entered at the

! prompt

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

3

PCYVGA

Palette Snoop

0S5 Select for

DRAM > 64MB

Video BIOS

Shadow

C8000 - CBFFF

Shadow
DCO00 - DFFFF

Shadow

_Report No FDD

For WIN 85

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

Enabled [When PCINVGA working with MPEG
ISANVESA VGA Card

Disabled |When PCINGA not working with

MPEG ISA/VESA VGA Card

This item allows you to access the memory
that over 64MB in 05/2

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

These categories determine whether option
ROMs will be copied to RAM. An example 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 cor the setting for the chipset on the mainboard.
RCM PCIISA BIOS (2A59FA29)
CMQOS SETUP UTILITY
AWARD SOFTWARE, INC

: ;STANDARD CMOS SETUP INTEGRATED PERIPHERALS
EBIOS FEATURES SETUP PASSWORD SETTING
CHIPSET FEATURES SETUP {DE HDD AUTO DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LDAD BIOS DEFAULTS

£5C Quit T4 € Select Hem
F13 Save & Exit Setup (Shdt) F2 Change Color

AT Clock, DRAM Timmungs,

ROM PCINSA BIOS (2A53FA29)
CHIPSET FEATURES SETUP
AWARD SOFTWARE_INC

 amw e s oaTax a

ér’\u!O Configusalion . Enabled Memory Panty/ECC Check [hsabled
' DRAM Timing “70ns Single Bit Error Report - Enabled
2UlAM RAS#H Precharge Time - 4 L2 Cache Cacheable Size 64MB
JRAM RAV Leadoff Timing © 716 Chipset NA# Asserted Enablzd |
! Fast RAS# To CAS# Delay '3 Pipeline Cache Timing Faster
0AM Read Burst (ECO/FPM) © x333/x444 | Passive Release Enabled
DRAM Winite Burst Timing : x333 Delayed Transaction Enabled }]
, Yurbo Read Leadoff . Disabled i
- P2AM Speculatve Leadoff Disabled
forn-Around Insertion : Disabled
1A Clock ' PCICLK/4
: if
System BIOS Cacheabie : Disabled i
y Video BIOS Cacheable . Disabled
" 8-bit 1:Q0 Reoovery Time 03 )
" 15-pit MO Recovery Time .2 Esc Quit ‘Select Item !
Lemory Hole At 15M-16M ‘ Disabled |F? Help - PU/PD/+i- Modify |
teer Concurrency : Enabled [F5 :OIld values (Shift)F2 ‘Color
Crapset Special Featwres : Disabled |F6 Load B10S Defaulis
DAL ECC/PARITY Select : Parity

3

241

Auto
Configuration

DRAM Timing

_DRAM RAS#
Precharge Time

_Fast RAS# 10
CAS# Dela

DRAM Read
Burst (EDQ/FPM)
DRAM Write
Burst Timing

1SA Clock

Cacheable

Pre-defined values for DRAM, cache... tin
according to CPU type & system clock. When
this 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 syslem design.

DRAM must continually be refreshed or it will lose
its data. Normally, DRAM is refreshed entirely as
the resull of a single request. This option allows
you to determine the number of CPU clocks
allocated for the Row Address Strobe to
accumulate its charge before the DRAM s
refreshed. If insufficient time is allowed, refresh
may be incomplele and data lost.

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

This sets the timing for burst mode read {or writes)
from DRAM. Burst read and write 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 paris provide the

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

This item 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 FOOOOH-FFFFFH are cached,
provided that the cache controller is enabled
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METODOS DE REGISTRO

» MFM (medulacidn de frecuencia modificada)
« RLL (longitud de corrida limitada 2,7)

« ARLL (longitud de corrida avanzada limitada)
« ZBR (regiétro de bits por zona)



METODOS DE REGISTRO

Velocidad de

transferencia

Tipo Sectores por pista Mbits/seg
MFM 17 . 5

RLL 26 7.5
ARLL 34 10
ZBR varia 7.5-15



F'actores de rendimiento de la unidad de disco

ot iempo de bisquada
» Capacidad de cilindro
» Tiempo de conrﬁutaci‘éh de cabezas
- Tiempo de espera

« Velocidad de transferencia de datos
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Factores del rendimiento del controlador

« Factor dp intercalacién

+ Administracién de la memoria intermedia

+ Administracion de defectos

« Administracién de errores

+ Encabezamiento de mandatos

+ Desplazamiento angular de conmutacion qe-F:abezas

» Desplazamiento angular de cilindros
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Intercalaciéon de sector

2:1

Be



Desplazamiento angular

Sin desplazamiento
angular de cabeza

Desplazamiento angular
de cabeza de 1




Desplazamiento angular de cilindro
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'Interfaz SCSI

» Ventajas:

- Buen rendimiento
- Respalda ia grabacién por bites de zona
- Hasta siete dispositivos
- Tipos de dispositivos mﬁltipleé
- Capacidades muy grandes
.- Independiente del sistema

» Desventajas:

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



Numeros de modelos Seagate

Factor Forma

IXXX = 3.5 pulg

2XX = 5.25 pulg
. media altura

3XXX = 3.5 pulg
" aitura, 1 pulg

4XXX = 5.25 pulg
aitura completa

MB

Se especifica sin formatear,;
v.gr., ST225 es 25 Mbytes
sin formatear

Irterfaz

No especificada = ST412/MFM
N = SCSI
R =ST412/RLL
A= AT éus |
- X=XT Bus

E = ESDI



Video BIOS
Cacheable

.8.Bit Vo
Recovery Time

16 8itl/0
Recovery Time

Memory Hole At
15M-16M

DRAM ECC/
Parity Select.

L2 Cache
Cacheable Size

b

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
also enabled

The recovery time is the length of time, measured
in CPY clocks. which the syslem will delay after
the completion of an IO request This item allows
you to determune the recovery time allowed for 8-
bit /0. Choices are from NA. 1 to 8 CPU clocks
This item aliows you to determine the-recovery
time allowed for 16-bit IO Choices are from NA.
1to 4 CPU clocks

In order to iImprove performance. certain space
n memory can be reserved for 1ISA cards This
memaory must be mapped into the memory
beiow 16MB

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

Default value is 64MB, you can ge! up o 64MB
cachz2abte funchion based on your DRAM installed
size. If you install more than 64MB DRAM and
would like to gel more than 64MB cacheable size.

you should change the value to 512MB, and plug -

addition one TAG SRAM into U16A socket

This screen controls the 'green' features of this mainboard,

ROM PCUISA BIOS (2A55FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP INTEGRATED PERIPHERALS
BIOS FEATURES SETUP PASSWORD SETTING
CHIPSET FEATURES SETUP __|IDE HDD AUTO DETECTION
POWER MANAGEMENT.SETUP-  -*|SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS

&

ESC. Quit © - M4y € Select ltem
F10 Save & Exit Setup {Shift) F2 Change Color

Sleep Timer, Suspend Timer, .

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

Power Management : Disabled “Power Down & Resume Events*
PM Contral by APM : Yes IRQ3 {COM 2} " OFF
Video Off Method ViH SYNC [IRQ4 (COM 1) . OFF
' +Blank IRQ5 (LPT 2} OFF
IModem Use IRQ 3 IRQ6 (Floppy Disk) OFF
' IRQ7 (LPT 1) 1 OFF
IRQB (RTC Alarm) OFF
Doze Mede Disabled IRQ® (IRQ2 Redir} OFF
Standby Mode Disabled IRQ10 {(Reserved) OFF
Suspend Mode : Disabled = |IRQ11 {Reserved) - OFF
HDD Power Down Disabled IRQ12 (PS/2 Mouse} : OFF
IRQ13 (Coprocessor)  : OFF
*Wake Uip Events In Doze & Standby” |IRQ14 (Hard Disk} - OFF
1RQ3 (Wake-Up Event} OFF iRQ15 (Reserved) : OFF
IRQ4 (Wake-Up Event) OFF
IRQ8 (Wake-Up Event) : OFF t£sc Quit t4->¢  -Selectitem
IRQ12(Wake-Up Event} - OFF F1 :Help PU/PD/+- : Modify
' F5 : Old Values (Shift) F2: Color
F6 : Load BIOS Defaults




Power
Management

PM Control.
by APM

Video Off
Method

2%

This category allows you to selec! the type (or
degree) of power saving and is dirctly related to

the folfowing
HDD Power

modes : Doze; Standby, Suspend;
Down.

Disabled

No power management. Disables all
4 modes

Min. Power
Saving

Minimum power management Doze
=1hr.; Standby=1hr.. Suspend=1hr.;
HDD Power Down=15min

Max. Power
Saving

Maximum power management only

available for SL CPU's.Doze=1min.;
Standby=1min ;Suspend=1min.;HD

D Power Down=1min

User
Defined

L

Allows you to set each mode indivi-
dually When not disabled. each of
the ranges aie from 1min to 1hr.
exect for HDD Power Down which
ranges from 110 15min_and disable

When enabled. an Advanced Power Management
device will be activated to enhance the Max
Power Saving Mode and stop the CPU internal
clock [fthe Max Power Saving is nol enabled,

this will be pr

esentio NO

This determines the manner in which the monitor

15 blanked o

VIH SYNC | This selection will cause the system

+ Blank to turn off the vertical and horizontal
sync. ports and wnite blanks to the
video buffer

Blank This option only writes blanks to the

Screen video buffer

DPMS Initial display power management

[signaling

The Following 4 modes are Green PC power saving function w

are only user configuration when ‘User Defined’ power manage.. ...

has been selected
Doze Mode 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

Standby Mode  When enabled and after the set time of system
inactivity, the fixed disk drive and the video
would be shut off white all other devices stil!
operate at full speed

_Suspend Mode  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 set ime of system
inactivity, the hard disk drive will be powered
down while all other devices remain aclive

_Wake Up Events__

JIn.Doze & Standby

_Power Down & These are /O events whose occurrénce can

Resume Events prevent the system from entering a power saving

mode or can awaken the system from such a

IRQ3 ~IRQ15 mode In effect, the system remains alert for
anything which occurs to a device which is
configured as On, even when the systemisina
power down mode. When an IO device wants to
gain the attention of the operating system, it
signals this by causing an IRQ (Interrupt ReQuests)
to occur. When the operating system is ready lo
respond to the request, it interrupts itself and
pertorms the service. When set off, activity will
neither prevent the system from going into a power
management mode nor awaken it.



his screen configures the PC) Bus slots,

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

'STANDARD CMOS SETUP
BINS FEATURES SETUP
CHIPSET FEATURES SETUP
£2WER MANAGEMENT SETUP
PP/PCI CONFIGURATION
LOAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HOD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

52 Qunt

F10 Save & Exit Setup

4 & Seleet ltem
{Shift) F2 - Change Color

IRQ Settings, Latency Timers, ...

ROM PCI/ISA BIOS (2A59FA29)
PNP/PCi CONFIGURATION
AWARD SOFTWARE, INC

am

|
asources Convolied by  Auto
+*2sel Configuration Data  Disabled

PC!IRQ Actived by Level
PCIIDEIRQ Mapto PCI-AUTO

-|Primary IDE INT# A

Secondary IDEINT# 8

Esc. Quit L > & Seledt ltem
F1 Help PU/PD/+- . Modry
F5 0Old Values (Shift) F2: Color
F6 ' Load BIOS Defaults

Cb\

Resource
Cantrolled b

Reset Config-

uration Data

PCIIRQ
Actived By

PCI IDE IRQ
Map To

The Award Piug and Play BIOS has the capacity
lo automatically configure all of the boot and Plug
and Play compatible devices. However, this
capability means absoiutely 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 all circumstances, you should retain
the default configuration uniess 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-
associaled with the connected hard disk. Select
‘PCI Auto’ allows the system to automatically
determine how your IDE disk system is configured.



‘us section page des all the items of IDE hard drive and Programmed

InputQutput features. See also Section “Chipset FeaturesSetup”.

ROM PCVI1SA BIOS (2A59FA29)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP
.05 FEATURES SETUP
“4iIPSET FEATURES SETUP

INTEGRATED PERIPHERALS
PASSWORD SETTING
IDE HDD AUTO DETECTION

POWER MANAGEMENT SETUP SAVE & EXIT SETUP

PNPIPCH CONFIGURATION
-OAD B1OS DEFAULTS -

EXIT WITHOUT SAVING

ISC Quit T > €. Select item
‘¢ Save & Exit Setup (Sh#t) F2 Change Color

Tine. Dale, Hard Disk Type .

T e, TS

ROM PCI/ISA BIOS (2A59FAZ9)
INTEGRATED PERIPHERALS
AWARD SOFTWARE, INC

INE HDD Block Mede " Enabled
2C1! Slot IDE 2nd Channe! Enabled
Jn-Chip Pamary PCIHIDE Enabled
10n-Chip Secondary PCIIDE - Enabled
{DE Pnimary Master P10 Auto
gl[?E Primary Slave PIQ : Auto’
IDE Secondary Master PIO - Auto
'|DE Secondary Slave PIQ * Auto

! .
{USB Controller Disabled

‘Orboard FDD Controller : Enabled
:Onboard Serial Port 1 . Auto
lOnboard Serial Port 2 : Auto
!UART 2 Mode Standard
“Irboard Paraflel Port 378HARQ7
inbeard Parallel Mode - SPP

F1
Fs
Fs

. Quit M & Select ltem

Help PWPD/+/- . Modify |
: Old Values (Shift) F2: Color
- Load BIOS Defaulis

b b \\

IDE HDD Block

Mode

PCI Siot IDE
2nd Channel

Qn-Chip Primary
PCIIDE
On-Chip Second-

ary PCl IDE

_IDE Primary
Master/Slave PIO

_IDE Secondary
Master/Slave PIO

This allows your HD controller to use the fo  «ock
mode to transfer data to and from your HD drive

Enabled [IDE controlier uses block mode |

Disabled [IDE controller uses standard mode

This item allows you designate an IDE controller

*board insert into one of the physical PCI slots as

your secondary IDE

Enabled |External iDE conlroller designated as
the secondary controller

Disabled [No IDE controtlier occupying a PClI
slol -

This setup item allows you either to enable or
disable the primary/secondary controller. You might
choose to disable the controller if you were 10 add
a higher performance or specialized controlier.

PIQ - Programmed Input/Output, it allows the
BIOS.to tell the controller what it wants and then

let the controller and the CPU perform the complete
task by themselves. This simpler and morg fasler.
Your system supporls five mods, O - 4, which
primarity differ in timing. When Auto is selected,
the BIOS will select the best available mode.



“he last step is 'save and exit’. If you select this item and press 'Y, then
nse records will be saved in the CMOS memory on the mainboard. it
»tit be checked every time when you turn your computer on.

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

:3'T‘ANDA.RD CMQOS SETUP INTEGRATED PERIPHERALS
198 FEATURES SETUP PASSWORD SETTING
“HIPSET FEATURES SETUP IDE HDD AUTO DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS

——— . - —— e

»C Qunt P43 € Select item
7_Save & Exit Setup __(Shift) £2 - Change Color

LOAD BIOS DEFAULTS

When your mainboard has probtems and need to debug or
troubleshoot the system, you can use this function.

The default values loaded only affect the BIOS Features
Selup, 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 BIOS
default values will be loaded.

LOAD SETUP DEFAULTS

_Tme Date. Hard Disk Type

ROM PCVISA BIOS (2A59FA29)
STANDARD CMOS SETUP
AWARD SOFTWARE INC

T R L L A & R T AR T P YA LR (AT KR SRS e -

ITANDARD CMOS SETUP [INTEGRATED PERIPHERALS
£10S FEATURES SETUP IPASSWORD SETTING

CHIPSET FEATURES SETUP {IDE HDD AUTO DETECTION

‘POWER MANAGEMENT SETUP  |SAVE & EXIT SETUP

DNP/PCI CONFIGURATION [EXIT WITHOUT SAVING

.OAD BIOS DEFAULTS TSAVE to CMOS and EXIT (Y/N).Y J |
L. e e !

’S_C Quit 4 > &-Select ltem

IF10- Save & Exit Setup (Shift) F2 . Change Color

:[Si\_ie_pa_ta 'to CMOS & Exit SETUP .

This allows you load optimal settings which are stored in
the BIOS ROM. 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 Setup.default values. Press <Yes> and <Enter> then
the Setup default vatues will be Ioaded

SUPERWSOR PASSWORD /USER PASSWORD

This allows you to set the password the mainboard
defaults password disabled.

Enter/Change password : Enter the current password, at
the prompt key-in your new password (up to eight
alphanumeric. characiers), press <Enter>. At the next
prompt, confirm the new password by typing it and press
<Enler> 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 BIOS SETUP
program.



CAU., __« :if you forget your password, you must disable
the CMOS by turning power off and set JPS ‘close’. Then
reload the system. Please refer to page 13.

IDD HDD AUTO DETECTION
This allows you to detect 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 ones manually on the Standard
CMOS Setup screen,

SAVE & EXIT SETUP
This allows you to save the new setting values in the
.CMOS memory and conlinue with the booting process.
Select what you want to do, press <Enter>.

EXIT WITHOUT SAVING

This allows you lo exit the BIiOS setup utility without
recording any new values or changing old ones

Thi

# Control Key Description 3%

UP ARROW ! [Move to previous item
DOWN ARROW | | [Move to next item
LEFT ARROW |-~ Move to the item in the left hand
RIGHT ARROW |— Move to the item in the right hand
Esc KEY Esc Main Menu : Quit and not save
changes
Setup menu : Exit current page
and return to main menu
PglUp KEY increase the numeric value or
make changes
PgDn KEY Decrease the numeric value or
make changes
F1 KEY Help. _|General help
F2 KEY < Shift > “lchange color from total 16 colors
] +F2 . .
F5 KEY .10ld Value .. |Restore the pervious CMOS value
| L from CMOS .
F6 KEY Load BIOS |Load the default CMOS value
default from BIOS default table
F7 KEY Load setup |L.oad Setup defaul
defaull
F10 KEY Save & Exit |Save all the CMOS changes and
Exit setup, only for Main Menu

Setup




-PPENDIX A
Tl # 3% TECHNICAL SUPPORT REQUEST FORM 3%

'f ihe mamboard doesnt function properly, please ‘complete the followmg
ln.:)rrnahcnand return it to your system dealer ] funher information is needed

t0 descnbe the problem, please attach mth separale- sheets
Nlodel No . ATC-2000 Date of Purchase :

Zanal No .

HARDWARE . .
BRAND MODEL SPEED

QTyY

cruy

© SIM Module

. TAG SRAM

Synec Cache r

URAM MB (__ EDO. __FastPage, _ ECC)
Hard Disk Interface Controller - IDE, ___ SCSI
Hard Disk Brand . Model . Capacity
Display Controller Brand .Madel

. Controller Chip Brand .__~ Model
SOFTWARE: "
AWARD SYSTEM BIOS Version Date Code

Keyboard BIOS: Brand

Other Add-on Cards Information

’ /_\_ﬁd-on Card | Bus Interface Model Remark

Error Description

b1





