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FACULTAD DE INGENIERIA U.N.A_M.

. DIVISION DE EDUCACION CONTINUA

CENTRO DE INFORMACION Y DOCUMENTACION
“ ING. BRUNO MASCANZONI *

E| centro de Informacién y Documentacién Ing. Bruno Mascanzoni tiene por

objetivo satisfacer las necesidades de actualizacibn y proporcionar una
. adecuada informacién que permita a los ingenieros, profesores y alumnos estar
al tanto del estado actual del conocimiento sobre temas especificos, enfatizando
‘las investigaciones de vanguardia de los campos de la ingenieria, tanto
nacionales como extranjeras.
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Es por ello que exai\lks\posmlon de Ios asistentes a los cursos de la DECFiI,
asi como del pub lco\é‘n eaneraillos 5|gmentes servicios:
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“Tesis de posqgrado:
: f“"fpjg -

!
H Publlcaclones periddicas.!

Los materiale:
L
.
»—Publicaciones.de-la"A¢ademia Mexicana de Ingenieria.

¢ Notas de los cursos que se han impartido de 1988 a la fecha.

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

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

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

Palacio de Mineria Calle de Tacuba 5 Primer piso ﬁeleg. Cuauhtémoc 06000 Mexico, D.F. APDO. Postal M-2285
Teléfonos: 5128955  512-5121  §21-7335 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

Division de Educacién 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 [a
Divisién, con el fin de entregarle constancia solamente a los alumnos que
tengan un minimo de 80% de asistencias.

Pedimos a los asnstentes recoger su constancia el dia de la clausura. Estas se

retendran por el perlodo de un .afho,, pasado este tlampo la DECFI no se hara

‘_\..,‘

responsable de este documento LS ‘r";\ \\\
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Se recomienda a Ios amstentes partlclpar actwamente con sus ideas y
experiencias, pues los cursos que ofrece la Divisién estén planeados para que
los profesores expongan una tesm, parro sobre todo,\(para quie coordinen las
s e e S e NTETLEN s !)-.

opiniones de todos los interesados, constltuyendo verdaderos‘semmarlos

- . ’ R iy |“1| Cl T‘é’
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Es muy importante que todos Ios aslstentas Ilenen Y entreguen 1a;u hoja de

inscripcién al inicio, del curso, mformacion que ser\nra para ~integrar un

directorio de asistentes, que se entregara oportunamente

Con el objeto de mejorar los servicios que la Divisién de Educacién Continua
ofrece, al final del curso "deberan entregar la evaluaciéon a través de un

cuestionario disefiado para emitir juicios andnimeos.

Se recomianda llenar dicha evaluacién conforme los profesores impartan sus
clases, a efecto de no llenar en la iiltima sesion las evaluaciones y con esto

sean mas fehacientes sus apreciaciones.

Atentamente
Division de Educaciéon Continua.

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

Teléfonos: 5128955  512-5121 5217335  521-1987 Fax 5100573  521-4020 AL 26



" PALACIO DE MINERIA
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GUIA DE LOCALIZACION
1.ACCESO -
2. BIBLIOTECA HISTORICA
= 3 3. LIBRERIA UNAM
g g 4. CENTRO DE INFORMACION Y DOCUMENTACION
3 ING. BRUNO MASCANZONI"
; é 5. PROGRAMA DE APOYO A LA TITULACION
g | 5 6. OFICINAS GENERALES
| g 7. ENTREGA DE MATERIAL Y CONTROL DE ASISTENCIA
8. SALA DE DESCANSO
: : SANITARIOS
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FACULTAD DE INGENIERIA U.N.A.M.
CURSOS ABIERTOS
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DIVISION DE EDUCACION CONTINUA R —
~ FACULTAD DE INGENIERIA, UNAM @ = I
CURSOS ABIERTOS = "

CURSO: CC032 Mantenmimiento de PC'S y Periféricos (Parte IT)

FECHA: 7 al 18 de junio de 1998
EVALUACION DEL PERSONAL DOCENTE

(ESCALA DE EVALUACION' 1A 10)

CONFERENCISTA DOMINIO |{USO DE AYUDAS |COMUNICACION--- {PUNTUALIDAD
DEL TEMAJAUDIOVISUALES |GON EL ASISTENTE

Ing. Juan Carlos Magana Cisneros

Promedio

EVALUACION DE LA ENSENANZA
CONCEPTO CALIF,

ORGANIZACION Y DESARROLLO DEL CURSO '

GRADO DE PROFUNDIDAL DEL CURSO

ACTUALIZACION DEL CURSO

APLICACION PRACTICA DEL CURSO Promedio

EVALUACION DEL CURSO

CONCEPTO ' CALIF,

CUMPLIMIENTO DE LOS OBJETIVOS DEL CURSO

CONTINUIDAD EN LOS TEMAS

CALIDAD DEL MATERIAL DIDACTICO UTILIZADO Promedio

: Evaluacidn total del curso ' Continda...2



1. ¢Le agradd su estancia en la Division de Educacién Continua?

] | |

Siindica que "NO" diga porqué;

NO

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

Periddico La Jornada

Folleto anual

Folleto del curso

Gaceta UNAM

Revistas técnicas

Otro medio (Indique cual)

3. ¢ Qué cambios sugeriria al curso para mejorarlo?

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

T —

5.;Qué cursos sugiere que impana la Dvisién de Educacion Continua?

NO

6. Otras sugerencias:




FACULTAD DE INGENIERIA U . N_A_M.
DIVISION DE EDUCACION CONTINUA

MANTENIMIENTO DE PC'S Y PERIFERICOS

(PARTE I1)

DIRECTORIO DE PROFESORES

ING. JUAN CARLOS MAGANA CISNEROS

CONSULTORES ICIMEX, S.A. DE C.V.
_AV. UNIVERSIDAD No. 1810 - A - 1
COL.. ROMERO DE TERREROS _
DELEGACION COYOACAN -

C.P. 04310 -"MEXICO,-D. F. o~
TEL:":658 37 26, L T
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77 MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE Il
a TEMARIO’

B EVALUACION PREVIA DEL GRUFO
o 1.-INTRODUCCION

o 2.- REPAS0 Y CONSOLIDACION DE CONCEPTOS

* 2.1 Arquitectura de una Microcomputadora.

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

¢ 2.4 inventario de diagnhdstico de control

s 2.5 Seccibn de practica

¢ 3.- HERRAMIENTAS DE DIAGNOSTICO

e 3.1 Programas de Diagnéstico.

e 3.2 "EPROM’g" de Diagndstico.

e 3.3 Rutinas al "BIOS"; poderosa herramienta.
e 3.4 Setup de Configuracién

. -Ambientes win95.

¢« -Ambientes win98.

* 3.5 Equipos de Diagndstico.

s 3.6 Tarjetas de Diagndstico

» 3.7 Seccibn de Practica.

e 4.- MICROCONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS
s 41 Controlador de Bus.

o 42 Controlador de DMA.

» 4.3 Generador de Reloj

¢ 4.4 Controlador de Feriféricos Programable.

e 45 Controlador de Unidades de Disco,

s 4.6 Controlador de Teclado.

s 4.7 Seccidn de Practica. con manejo de Osciloscopio y puntas Légicas

s 5.- PERIFERICOS ¥ AJUSTES FRINCIFALES

e 5.1 Monitores.

e 3.2 Unidades de Disco.

e 53 Impresorés.

s 5.4 No Breaks y UPS's

o 5.5 Seccién de Prictica. Con manejo de Dispositivos de Diagnésticos y Alineacion



©6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO
6.1 Diagramas.

6.2 Sefales de Prueba y Diagndstico.

©.3 Microcontroladores, relojes y bases de tiempo.
6.4 Tendencia del servicio y Metodologla Practica o
6.5 Seccibn de Practica. '

7.- DISCOS DUROS

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

7.3 Mantenimiento légico.

7.4 Utilerias y Software de apoyo.




"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO"

OBJETIVOS

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

orientada que permita un buen aprovechaminato.

Reafirmar en el grupo los conocimientos previos del tema y elevar su gradiente con
tépicos y tendencias de actualidad, reforzdndolo con teorla y principalmente pricticas, 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 en e! campo de la Ingenierfa del Hardware para Microcomputadoras.

Lograr que los participantes estén ciertos de que no se debe abusar de la confiahza
adquirida, ni perderle el respeto a los equipos, ya que durante el desarrollo del curso deberdn
ir aplicando con seguridad, los conocimientos iogrados, sin el minimo riesge para el

hardware.
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MANTENIMIENTO DE PC'S Y PERIFERICOS
PARTE Il |

2.- REPASO Y CONSOLIDACION DE CONCEPTOS

NOVIEMBRE DE 1998
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C.1 System Memory Map

Address Range] Stant-End Name Function
(000000-03FFFF |  000K-256K Bank0 | System memory (256K)
040000-07FFFF 256K-512K Bank 1 Systemn memory (256K)
080000-09FFFF S12K-640K Bank 2 System memory (128K)
OAFFFF-OBFFFF 640K-768K Video Display card buffer (128K)
OCOOD0-QDFFFF TEBK-896K Vo BOM Expansion ROM (128K}
DEDOOQ-OEFFFF BIEK-960K ROM Systern usage {64K)
OFOO0O-OFFFFF |  960K-1024K AOM BIOS (64K)
100000-11FFFF | 102aK-1152K Bank 2 System memory (128K} -
120000-15FFFF 1152K-1408K Bank 7 Systemn memory (128K)
160000-FOFFFF | 1408K-16146K RAM Expansion RAM (14870K}
FEDOOO-FEFFFF { 16146K-16210K ROM System usage {64K)
FFOOOO-FFFFFF | 16210K-16274K ROM BIOS (64K)

=15
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- -Arquitectura de una computadora

‘D1 1/O Address Map

| Hex Range Devices I'sage
000-01F oA Controlier § Systern
| J2cCar interrupt controfler 1 ) System
1 040-05F Timer - System
: 060-06F £042 keyborra) System
| 070-07F Real ima ciock, NMI mask System
E 080-09F DMA page register System
i OAQ-0BF - { Interrupt controller 2 System
! 0C0-0DF i OMA controlier 2 . System i
OFD Ciear rmath Coprocessor busy Systsm
i OF% Reset math coprocessor Systemn
} OF8.0FF Mazth coprocessor Systarp
' 1FO-1F8 Fixed disk vo
’ ' 200207 | Game VO ' vo
278-27F ! Pacailel printer port 2 vo
2F8-2FF | Seratporiz o]
‘ 300-31F Prototype card o
: 360-35F Reserved Vo
‘ 378-37F Parallel printer port 1 vo
380-38F SDLC, bisynchronous 2 Vo
3A0-3AF Bisynchronous 1 I{s]
3B0-28F Monochrome display and printar adapter Vo
3C0-3CF " § Reserved vo .
300-30F Cotor/graphics moritor adagisr vo
IFQ-JF7 Diskette controlier B Ts)
3FB-3FF Serial port 1 . vo
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Arqmtectura de una camputadora bus )(T

REAR PANEL
i
S1S1S1 S=E —
X GND C e aiH g 1/0 CHCX 1= 151515151 5]151S15]15 ]S
;
G _ +RESET DAV + o7
| +5v - 06
E ' +IRC2 H Ds e
: $VdC -+ D4 E
+DRO2 + 03
s a2v 4 D2
Raservad -+ (0] ﬁ
| o 12v + 00
s GND alo +1/Q CHRDY
-MEMW - +AEN
-MEMR H A19
-10W e A8
-10R T a7
-DACK3 S L AE
E «DRA3 e 4 A1S
-0ACK1 b= H Al4
% +ORO1 = j— . A13 7
-DACKD s ST « A12
LK~ gt At
E argr — 3B 44 +— AW
«IRO6 He A9
+IRCS = -1 A8
+IR04 He A7
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G A [
1] ' +0SC e Al
i A3 T
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Arquntec*ura de una cumputadora

Raar Panel
ENS Bl L A1 4/0 CH €K
iy e m SESST DAV 82 4 L A2 SD7 EESE
' L sevde B3 | A3 SD6
: RQ2 B4 - L A4 SD5
-5Vde B5 | R sDa
D.2 'O Char'.nel -?lede :gg ] 4 :2. ggg
OWS - B8 - L AB SD1
+12Vde B9 - A9 Sbo
GND 31C L A10 4/0 CH RDY
-SMEMW B11 4 L A11 AEN
-SMEMR B12 { LA12 ' SA19
oW 813 Laia SA18
; -1OR B14 4 - Ald SA17
| -DCK3 815 | LA1S ' .SAi6
| DRQ3 816 »A15 . SA1S
» -DACK1 B17 | SALT SA14
DRQ1 B18; Y SA13
. -REFRESH B19 . . A19 SA12
i CLK B20 - A20 SAN
: 'RQ? B21 | - 21 SA10
1RO B22 L A22 SAQ
IRQS 623 - A23 3A8
. IRQ4 B24 L A24 SA7
IRQI B2s + A25 SAB
: -DACK? B2 L A26 SAS
- ~ TIC - B2t L A27 SA4
: BALE B28 | A28 SA3
+5vd: 829 4 L A29 SA2
0s¢ 830 | L A30 SAt
8 G Y Y O T O = ST GND 831 4 A3t SA0 —
sott- slot 8

----- mmgmmam




‘Arquitectura de una computadora

|
-MEMCS16 D1 L C1 SBHE g
, Wocsie D2  C2 LA23
. IRQ16 D3 - C3 LA22
} IRQ11 D41 - C4 LA2t
g IRQ12 DS { L C5 LA20 -
; IRQ15 D6 {  C6 LA19
{ IRQ14 D7 L C7 LA18
; -DACKD D8 L C8 LA17 E
: DRQO D9  Co -MEMR
| -DACKS D10 ; L C10° -MEMW
| DRQ5 D11 ; L C11 SD08 0
' -DACK® D12 - C12 S0o9
; DRQS6 D13 - C13 SD10 ;
| -DACK? D144 - C14 SD11
i DRQ7 D15 - C15 SD12 g
; +5Vdc D16 ; - C16 SD13 7]
| -MASTER D17 L C17 SD14 q
: GND D18 { [C18 SD15 %
L siot 10 - slot 15 i)
;
[
]
1 G O G B G T O ST ST S ST S A S T A 0
= VLT o O L < T I 5 5 6 o 5 S S 5 %
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Arquntectura de una cumputadora 2

Bl

o)

]
= @ TENINIYE Crannel - Function
{: S . ’, .

Sparz {8-bit ransfar

SDLC (8-bit trarsrest;
Floppy disk {8-b# transfes)
Spare (3-0it transiar}
Cascade for DMA controfler
Spare (16-bit transfer)

Spare (16-bit transfar)

Spare (16-bit transfer)

E.1 DMA Channels

NN B O LD -

E.2 DMA Controller Registers
|

E-‘ISEHLHI—IHI&-I-I- " tome Boma T VA Wk N R i WSS W Wi WESSE W i i M W tsn:ﬂ

'Hex Address Command Codes
. 0Co {HO base and current address
0c2 . <H0 base and current word count
e CH1 base and current address
0C6 CH1 base and current word count
ocs CH2 base and current address
, OCA CH2 base and current word count
| 0CC CH3 base and current address
* OCE CH3 base and current word count
. 0DO Read status register/Write command register
0D2 Writa mode register
0D4 - Reac tamporary regis-ars/wrile command regis.er
0D6 Writa moda register
oD8 " Clear byte poistar filp-flop )
0 0DA flead tempora:y ragi"terMme mask clear
RIGTOEW TSN SIS S oDC Clear mask registar
0DE _ Write all mask register bits
WW
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|IO Hex Address
DMA Channal & 0087
DMA Channet 1 0083
DMA Channei 2 0081
DMA Channiei 3 0082
CMA Channel § 008B
DMA Channel 6 0059
DMA Channel 7 CO3A
] Refresh ‘00BF
; £.4 nteirupts
Level ___ Function
0 System timer output 0
1 Keyboard output buffer full
2 interrupt from controlfer 2 (leve! 8-15)
3 Serial oort 2
4 Serial port 1
5 Parailel port 2
6 Diskatte controller
7 Paralle! port
4 8 Real-time ¢lock
| 9 Software redirected to INT 0AH
; 10 Reserved
1 Feserved
3 12 resarved
Foo13 30287
14 Hard disk tiriva
15

: Reserved A A d
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r-.rquﬂeciura de una computadora

E.5 Timers.

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

Wy P Y g O Y Y O 6 S S S S S S S S S S S S S 5 €




B (1121101 2412 A e AN URIE2 RN 2R IR

BRI OO0 mmnmmmm@nﬁmm_mmmmm@wm e
Caracteristicas de los Procesadores :
™

=

* Modo REAL *Modo PRQTEGIDO
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XT 088
* Liberacion:1982
* Gireccionamiento: 1MB
* Memoria Usuario: 640KB

* Almacenamiento:

=

32MB (MS-DOS 2.0
70MB (MS-DOS 330

Cﬁﬁ“%\ * Velacidad:de 4.77 a 10 Mhz.

*s:

%
i

5

AT 80286

* Liberacion:1986

* Direccionamiento:16MB
* Memoria Usuario:156MB

* Almacenamiento:2GB

* Yelocidad:de 8 a 16 Mhz.
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* Liberacion:1382

* Direccionemiento:4GB

* Memoria Usuario:
Limitante Tecnologica

* Almacenamiento: en TB

* ¥Yelocidad:de 16 a 30 Mha.

- s:

== AT bddbb

* Liberacion:1990

* Caracteristicas
Similares al 386

* Incluye Memoria Caché
y Goprocesador

* Tecnologia:RISC

* Yelocidad:de 25 a 55 Mhz.
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-Configuracion switches XT .
9

. The locations of the two switches are _shown
, in  the following illustrationr of the system

_ i
board. . . [}

L
% ML E

\oohupDun
I

' Tj;‘m;m
]
a2
i
B
0
gl
_ )
Fig. Locations of the DIP switches o
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Conﬁajuraciﬁn switches XT

A.3 Descriptions of the correspondinc DIP
Switcres

. 1) SW1l -= DIP Switch One

Switch Default

installed to the system unit.)

No. Setting  _ Function
SWl-1 OFF Enables disk drive.
SWwl-2 OoN .Disables 887 interrupt,
SWl-3 * (SW1l-3 and SWl-~4 determine the
SWl-4 * amount of RAM installed on the
.system board.)}
} SWl-5 * .Determines display type.
i SWi-6 * Determines display type.
| . .
| SW1-7 * (sWl-7 and SW1-8 determine the
{ SWl-8 . number of disk drive(s)

TG T S ETU T e e =i X 5 =
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2) SW2 -- DIP Switch Two

switch Default
No. Setting Function
SW2-1 Reserved.
sSW2-2 Reserved,
SW2-3 Reserved,
SWZ-4 Aeserved,
SW2-5 Reserved.
SW2-6 * Determines the maximum amount
: of RAM which can be installed
: £o the system board without
usipng a memory expansion adapter.
S5W2-7 ON Znablsas the built-in RS-232C port.
sw2-8 ON

Enables the built-in parallel port.
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Cenfiguracion switches XT

|
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i
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|

.

i H

i

; 1 : t
A.S Quick reference for Switch Settings 3
O involved with the memory size o .
b :
D . s . g
' sw2-6 ON <~ indicates the 646KB version. . £
Pl OFF - indicates the 256KB version. 1
S :' I
. Enabled 256K 640K 0
SWi-3 SW1l-4 . Bank Version Version %
‘ON ON i1 64K - 256K [/
—————————————————————————— ,
OFF ON 1,2 128K 512K :
ON OFF i1,2,3 192K 576K ;
................. - L
.OFF OFF 1,2,3,4 256K 640K E
--------- 1
I
1]
5
]
/]

E
|
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o ~--Cunfigljraciﬁn switches AT

" SW1- SWITCH ONE
|
f Switch
" No. Setting Function
' SW1-1 OFF Disable COM1
} * ON (DEFAULT) Enable COM1
l
SW1.2 OFF Disable COM2
- I ON (DEFAULT) Enable COM2
' SW1-3 OFF Enable real time clock (RTC1) |
; ON (DEFAULT) Enable real time clock (RTCO) !
' SW1-4 OFF (DEFAULT) Disable IRQ2
! ON Enable IRQ2
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Jumpers AT -

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

|
i - IBM monochrome compatibility

{

5 - Hercules monochrome graphics compatibility
i
o —em

. - Plantronics color plus compaublluy

l

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

- IBM color graphics compatibilitv

When using EGA card, the build-in display interface should be
disabled by closing jumper JP1 at position A and setting SW2-6
1o ON. The slide switch SW4 must be set to COLOR or
MONOCHROME respectively__when __ using__color _ or,
“monochromé Monitor. SefSW4 16 color if EGA mode'isused.—
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Refer to the table on the floppy disk driver bracket. Adjacent

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

switch on switch block SW2 (SW2-3), and the fifth switch on
switch block SW3 (SW3-3) are both set to OFF; and the fourth
switch on the switch block SW2 (SW2-4), 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 you t¢ i the switches SW2-1, SW2-7

" and SW2-8 to OFF, OFF and ON respectively.
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INVEETIGATING SYSTEM CONFIGURATION.

LOADING
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1, . - .
Local T’ tneck tor Remote Ceeration

ANl

Complete

Compiete

Not Fresent

Not Fresant

e

[:_.L.ia_,ld.,ld_.[-'..

Identitv BIGT Manutacturer

Determine System Components

Look for RAM (Base, Extended,

Look for Math Lo-processar

Look for Mouse

E:panded)

Svstam Contiquration Checks Complete.

Fross fnv key t¢ Lontinue
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] ' — CheckdIt 3.20

0 4 -
E . Sysinfo Tests Benchsarks Tools Setup . Exit
E':% Configuration

I5] interrupts

o {MOS Table

L'ii Device Drivers

]

17}

L7}

L}

i)

I

0

l

U

7]
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] Displays information about the hardware and firmware on this PC.
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|~ CheckdIt 3.26 i
o ]
1 SysInfo Tests Benchmarks Tools Setup Exit
(1 r Configuration Inforaation
I B0S Version: 3.31 , ’
] ROM BIOS: Unknown BIOS Date: Unknown o
B Processor Type: 86286 XT Machine i E
) Math Coprocessor: Mot Present
E Base Memory: 446K Largest Free Block: 206K
Extended Memory: None
U] EXPANDed Memory: None
] Vigeo Adapter: CGA
ir} Video Address: BBG&h Video RAM Size: 1&K
H Hard Drive{s}: Drive & (C:) = 3
Floppy Driveis}: A:Present
I Clock/Calendar: None l'-‘
E Parallel Part(s): LPT1=3BCh, LPT2=378h L
i Serial Fort(s): COMI=3FBh i
4 Joystick(s): None
l'.i1 Mouse: None ) i
Lliﬁn] FZ - Copy to Activity Log n Press Any Other Key to Continue
1] )
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~ Lontigutation lnformation .

Dot Verzign: .31
ROM EIC3: AMI

15151515 ]c]

BIOZ Date: v4/09/96

rocessor Type: 59386 AT Machine

oL ssor: Not Present

see Mamarys 64k

Extenged Memory: 1824K

EXPADed Memory: Mo EM: driver installed

fvailable:r 438K
Availeble: K

! Vidao Adartars EBA 65 Switches: 9118
Vides Address; Rodgh Vigeo RAM Gize: 298k

Hard Iriveisi:
Fispev Driveisi:
fiock/Lalendar:
Farallel Fariis):
Szrial Fortish:

Drive 4 {Hon-DOS) = 43M
Arl.2M43%"), Bul.44M3%%)
CMos Clock

LFT1=7ECh, LFT2=378h
COMi=3Fgh, COMI=2FBh

Mause: None Jovstick{s): None

Fz - Copy to Activity Log o Press Any Other Kev to Continue
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— Check{It 3.20
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Configuration

Interrupts
CMOS Table
Device Drivers

Displays inforsation about the hardware and firsware on this PL.

bse Arrows to Point s Return to Select o Fl - Hélp » E5C - Cancel
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L] i
lé.iil — Checkdlt 3.20 . ﬁ
. Jl
% | Sninfa  Tests  Bechaarks  Tools  Setw Bt | %
— Interrupt Usage
m INTERRUPT ASSIGNMENTS: — DEVICES WITH ND IRQ — E':l]
IRQ ¢ Systes Tieer,S5K Kone
0 IR ! keyboard,S5K . %
0 IRQ 2 Available ) i
6 IRG 3 Available
5 IR 4 CoM ‘ E
i IR 5 Hard Disk
g IRG & Floppy Disk E
1RQ 7 LPT1,LPT2 STANDARD DMA ASSIGNNENTS:
@[ DMA & RAM Refresh E
I | ,
I DMA 2 Floppy Disk 5
7] DMA 3 Fixed Disk
Ew @
7 5
I
0 0
Lliﬁ]ji F2 - Copy to Activity Log » Press fny Other Key to Continue g
i U]
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e EE S EOHEHEHEEEEEEEE G E
%T—J‘E mmgﬁmlﬂ
i} 1}
I 0]
I 17}
T i)
i )
5 1)
U} 0
I i)
] a
I U]
U]
T )
I G
i 0
; i
SISiSISis) 5 8 5 5E5E 5 35 S| B 5 oesss o5 St



RIS ORI AR AR AR RIS i SRR RIS RIRRERIRI 2 RIzaR
AR Rl Rl Rl SRRl el Rl Rl o el i R R R R e e el e R P R R el Rl R P P D el D el el el el

PROGRAMAS DE DIAGNOSTICO

[=15151] =5 |IS1515]5] |15 = =

;
G r Checrdlt 2.1 y
g P l
t | Sysinfo Tests Bencnmarks Tools Setup Exit |
Interrurt Usage -
| INTERRUFT ASSIBNYENTS: — DEVICES WITH NO IRG —
| IR @ Svstem Timer,5K LPT2

IR8 1 Kevboard,SK
IRD 2 [Lascadel]
IR 3 COM2.HETSDS
IR 4 COMt

1RG5 Available
IR0 & Floppv Insk

Ir@ 7 LFTI STANDARD DMA ASSIGNIENTS:
IRG 8 CLlock/Calendar DMA &
| 1IR3 9 Available . MR L
| 1RO 18 Available DM 2 Floppy Disk
[ 163 11 Available DA 3
IRG 1Z fivaiiable DM4 4 [Cascade}
1K) 12 Reserved for NPU DA 3
IRG 14 Hard Disk . DMA &
IRG 15 NET$0S oMa 7
F2 - Copy to Activity Log » Fress ény Other hev to Continue
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1

{ Confiquration ]

| Interrupts l

! CHDS Table
Device Drivers |
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} 1¥ present.
l Use Arrows to Foint » Return 1o Select ¢ F1 - Help ¢ ESC - Lancel
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I
U]
H Current Date & Time: 11/91/199¢ 18:34:49
|
lm Floppy Drive fi:  1.2M(56%)
| I Floppy Drive B:  1.44Hi3%")
E ' Base memory Sizer o4
Extended Memory Size: 1924K

ﬁ Frimary Display: EBR, FGA, VBA, etc.
0l
) WRITE FARK STEP CTRL  TOTAL
) i IRIVE TYPE (VL5 HEADS SECTS FRECOMP FLACE RATE BYTE HYTES
) @ W 8% & 17§26 8% 6 6 42,807,680
g t: 8 No Drive, ESDI Drive, or SCSI Drive.
il
E Fi - Capy to Activity Log « Press Any Other key to Continue
If L
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1] . L~ Memory Test -
]
~ Base Memory —
{dd??aaasnannnnnnen o {{RESERVED Y Fassed lwﬂ Test Proaram Buffers
i
bR 48K I ! Test1n941 Ll Test Ease Memary
— Extended Memory ———— ! | Test Extended Memary
1"
i
1

bt Test EXFANLed Memory
1

| N 16

| EXFaNDed Memory - Wili Test: 6495620 to G9SFFFFh
!— Now Testing: 9916¢ugh to @FIFFFrn
I
él%r‘l w2 Using: Pszudo-Rantom Test
Dk Memory Test Only: Y Number of Test Fasses: 1

Total: A4p¥ Base + 1.080M Extendeg + G, EXPRNDed { 1,
1

875 1n all).
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in all).
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4] hame: Sample Doard Worg a1ze: 32 Bits |

E Sample Board Eank @ on Top” ¥ Parity on Right? Y

E].l fAM Chips: Bank Size  Bank Size Bank S12e  FEank Size i
Slot 1 & 25K 8 None B None 12 None

E 1 25K 5 None 9 None 13 MNone . E

I | 2 hone & None 16 None 14 hone

L'i1 ! Siot < > hone 7 Hone 11 HNone - 13 Mone E

N —

] —_— Base? ¥ Amount:  H48K  Start: Bt (90Od0REh)
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BIOS AMERICAN MEGATRENDS

- 5|
B CMOS SETUP (C) Copyrignt 1985-1989, American Megatrends inc,. - - !
Date (mn/date/year) : Woed, Mar 15 1989 Base memory size : 640KB
Time {(hour/min/sec} : 13:29:34 Ext. memorysize : 384 KB ,
Floppy drive A: © 1.44MB, 3 1/2 Numeric processor : ~ Not installed ,
Floppy drive B: : 1.2MB,51/4"
Cyin Head WProm {Zone Sec Size .
I Hard disk C: type . 47 = USERTYPE 1224 16 1224 1224 36  330MB
'l Hard disk D: type : 40 B20 6 820 820 17 42MB -
] Primarydisplay - : VGAOrEGA - -—
‘| Keyboard . . Installed Sun |Mon |Tue |Wed | Thu | Fri |Sat
{| Scratch RAM option : 1 _ | 26| 27| 28| t| 2| a3} a
| s5[.8| 7{ 8] 9|1w0]1 a
f ]
i . ) 12 13f 14| 15| 16[17]18 Q
{ FIXED type = 01....46, USER defined type = 47 19| 20f 21| 22| 23| 24) 25 |
: | For type 47 Enter: Cyin.Head WPcom,L Zone,Sec, 2
(\NPCOm is O for ALL, 65535 for NONE) 26 27 | 28 29 VDN 1 g
.| ESC = Exit.} «—t — = Select, PgUp/PgDn = Modify | 2| 3| 4| .-5| 6| 7| 8 ﬁ
i .
i . 5
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BIOS AMERICAN. MEGATRENDS

'Usethe | <« { -+ keys to highlight the parameters you want to change.
Use the <PgUp> and <"qDn> keys to modify tha values. e

' Date and Time

‘ Usethe | <« { -+ keys to select the parametsrs you want to change.
Use the <Pglp> and <PgDn> keys to cycle through the available
settmgs

| Floppy Disk Drives

Select the Floppy drive field. Pressthe <PgUp> and <P_.n> keysto
zycte througr the available settings. Avallable floppy disk drives are 5 1/4"
:360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have

.a floppy drive B, be certain to specify "Not installed".

i .

' Primary Display

!Selact the Primary display field to establish the primary video displav

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

! & Monochrome (Monoénrome adapter, inciuding MDA and Hercules)
[
" @ Color 40x25 (Color-Graphics Adapter inftialized in 40-column made).

|
|

- @ EGA {Enhanced Graphics Adapter) or VGA (Vidao Graphic Array).

|

! @ Color B0x25 (Coior Graphics Adapter initialized in 80-cotumn mode).
l
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! Hard Disk Drives

!For hard disk drives, use the <PgUp> and <PgDn> keys to cycle

- through the 46 types of disk drives supported. Type 47 is given 1o help -
 the user defined its own drive type which will be stored in the CMOS. See

- Table 3.2 for a printed list of these drive types.

\ Bypassing Keyboard Error

SR SIS

{To configure the system for non dedicated file servers, you can set the
- keyboard "Not installegd” in the SETUP menu so that BIOS will not report
. any "Keyboard error" and will not wait for "F1* key to be pressed during
: system boot.

BEGEER
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BIOS AMERICAN MEGATRENDS

I:
- R
Bypassing Video Error - ]
|

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

Bypassing Floppy Error

To configure the system without floppy controller, you can set both the
BiOS supported floppy drives (A and B} as "Not installed". in that case
B10S will not check for the ﬂoppy controlier and will not report any erro.

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

-

Write data into CMOS and exit (Y/N)

Type "Y" and press the < Enter> key. The computer performs a cold boot
{equivalent to turning the power off and back again), followed by memory
test, and then tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskette.
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Table 3.2 Supported Hard Disk Drives

Write Landing
Type Cylinders Heads Precomp Zone Capacity -

33 1024 5 1024 1024 - 43MB
34 612 z 128 612 10MB
35 1024 9 None 1024 77MB
: 36 1024 8 512 1024 68MB
| a7 615 8 128 615 41MB
a8 987 3 987 987 25MB
39 937 7 987 987 57MB
40 820 6 820 820 41MB
41 ar7 5 977 977 41MB
42 as1 5 981 98t 41MB
43 830 7 512 830 48MB
44 830 10 “oneg 830 69MB
45 917 15 None 918 - 114MB
46 1224 15 None 1223 152MB
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~ BIOS AWARD

: The SETUP program Iets you spemfy your sy'sterns conhgurauon 0,

diskette drives, hard disk drives, video display, memory, date and time: -
The SETUP program is built-in, you do not need a diskette to use . a2

rlrlririrdlrle

Note

| The following procedures assume your system has the Award 285
' Modular BIOS installed. If your system has a different BIOS in-
stalled, these procedures will not work,

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

SPEED SELECT NO ECHANGE :

AWARD SOFTWARE CMOS SETUP

DATE (MM/DD/YY)  6/15/89
TIME {HH:.MM:S8) 11;08:14

i | DISKETTE 1 1.2M i
DISKETTE2 . 350K . [

CYLS HEADS SECTORS  PRECOME

DISK 1 2 73 5 17 300 m
DISK 2NONE :
VIDEO EGA i

|

. BASE MEMORY $12

EXTENDED MEMORY © . -~ n
ERROR HALT NO'DISK ERROR HALT - i

!

l 1t moves betwesn itams, ~— -+ salects values

Fi0 records chanoes F1 exns, F2 for color tegale
mmammmmmm oL Lo T TS T T Eﬂﬂﬂ&l__BﬂEIEEEEEEEEﬂ

mmmm.aﬁcsw&gg&%‘
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"~ “Table 3.3 Supported Hard Disk Drives

Write Landing Specilic

Type Cylinders Heads Precomp Zone Disk

0. 306 4 128 305

1 615 4 300 615 Seagate 225

2 615 6’ 300 615

3 940 8 512 940

4 940 - 6 512 940

5 615 4 0 615

6 462 8 256 511

7 733. 5 0 733 Seagate 4038

8 900 15 0 901

9 820 J 0 820

10 855 5 0 855

1" 855 7 0 855

12 855 7 0 855

13 306 8 128 319 Seagate 225

14 733 7 0 733

15 Reserved

16 612 4 0 663

17 997 5 300 997

18 997 7 0 997

19 1024 7 512 1023

20 733 5. 300 732

21 733 7 300 732

22 733 5 300 733 Seagate 4038

23 306 4 0 336 '

24 Reserved

25 1024 g 0 1023 Seagate 4096

26 1224 7 0 1223 Maxtor 2085

27 1224 1" 0 1223 Maxtor 2140

28 1224 15 0 1223 Maxtor 2190

29 1024 8 0 1023 Maxtor 1085
30 1024 t1 0 1023 Maxtor 1105

31 18 ll_ 0 1023 Maxtor 117G

Centinue on next page ...
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g"l'able 3.3 Supported Hard Disk Drives

n e

] Write  Landing Specific
E'fypa Cylinders Heads Precomp Zone Disk

| 32 925 9 0 j926  CDC 9415
g 33 1024 16 0 11023 Generic t0hd
34 1024 12 0 1023 Generic 12hd
B 35 1024 13 0 1023 Generic 13hd
! 36 1024 14 o 1023 Generic 14hd
37 1024 2 0 (1023 Generic 2hd
| 38 1024 16 0 1023 Generic 16hd
i 39 918 15 0 1023 Maxtor 1140
81 40 820 6 0 1820  Seagale 251
Tar - 1024 5 §12  .1024  Miniscribe 6053
42 988 5 128 1988  Core In'tl AT 43
i 43 1024 5 124 1023  CMS-K40
44 1024 8

512 1024 Miniscribe 6085

ISening the Video Dispiay Conliguration

Select the VIDEOQ field 1o establish the primary video dispiay adapter type.
Press the « — keys 1o cycle through the available settings:

. EGA (Enhanced Graphics Adapter).
‘@ 40 Color {Color Graphics Adapter initialized in 40-column mode).

¢ MONO (Monochrome adapter, including MDA and Hercules)

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

Select the setlings that suits your display adapter.
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- Registros de Reloj | | g

q
I
D.4 Real-Time CLock Information _g
(Addresses GU-0D) ; E
Byte Function “Address ' E
0 Seconds 00 ) 0
1 Second alarm o1 [
2 Minutes } 02 i
3 Minute alarm 03 £
4 Hours - 04 0
5 Hour alarm . 05 f
6 Day of waek 06 (7
7 Date of month o7 b
8 Month 08 [
g Year 09 ;' r
10 Status register A CA )
1" Status register B 08 §
12 Status register C oc 5
13 Status register D oD &
1
g
i
5
5
h

%5
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0 Generador de Reloj: 32284 - 82384 - 8264
Controtador de DMA: 8257 - 8237

[ Conftrolador de

E Perifaricos Programable: 8255

16 ‘ Controlador de

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

Controlador de

E Interrupciones Programable: 8259

L!ﬂ'il Controlador de Puerio Serie; 8250

i Conirolador Programable : ‘
deInterval Timer:” 8253
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GND b P Ve
Ald 4——1 2 IV A
A1y -—y 3 I = &16 51
A7-e—o7 4 A f—ea11 54
AV ——1 5§ 6 A8 55
AlD4—1 & ISP A19 5§
a9 w—rt Jaf——= 5D
Ag 4—1 g 13 | —— MmN MX
AD ) w—=1 4 . 32y —® RD
ADE ~—#{ 10 [ O[] 3 p—= A G100 HOLD
ADS —m—={ | | cry 30 m—8= R G1i MDA
ADd —t—] 3 29 8= 10CKx WA
ADY w—11) 857 1O M
ALY —— 1 14 P p——51 DI H
AL ——a]1% 76 |——#= S0 DiN
ADD ~— 14 15| ——® 050 ALk
NME ——— =} } 24 | — a5, NTA
MR ——a={18 21 ja— ftr41
Cik —q 19 2?2 {-8—— AFADY
GND 0 71 P——— RESET
Pin Name Desooptom typa
ADO AD? Agressy Dals Bus Budunc ronal Ingtale
Ag AlY Augress Hus Outpmil Ingtgtn
AL 5) ALY 54 Akdress Segawnt dentlel Quiput theste
AlH 55 Acddiass lyterrugi wnable s13lus Output tiatale
, AlY 56 Adidr-ss st Oulpul tstale
50 Sta'us grpur Ouwipul, 1ristats
[0 Beard catnl Outpna, tnsiate
HIE L Wall stateirequest hput
st Wail tar tast Tonhot gt
IR Interunt raguest Input
NlLW Non mags bide wlerrup renuett Input
HIE S Sys1emn Ansel oyt
(K System Clck B ot
warn A w GHD lor 5 masemam ysirm -
§o & 53 Maching cycie slatus Dulput, inatats
AG 470, ROGT Locel bus prlonty contod Bdw achioned
asn as1 NSLUCON qudus slatus Quitput
(WY Bus hotd conbol Output. trstate
My M3 = Vi loa minmuin system
WM Memory o4 | O seuais Outpul, tnsLate
Wil Wiy Lunthis Output, mstsie -
LI Adiliess Laich enatie Outpt
MR [lala Iransnw) receive Outpot tngisle
Ll Ut ol A Ouipa! wnisls
WA Teed= P8 a0 ooy i O-iipen tsigte
AP Flold tAgunpt Inpat
LA [LEUTRCY THTSIE Quiput
ST Mo b
| l . L T D Ararn by s iem Supn g,
SURN PR o i) Assagiminents
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Instruction Object Code Bylea Clock Pariods
cew :1:] t 2
CLc F8 1 2
o FC b 2
Lo} ] FA 1 ]
CMC F§ 1 1
CcMe »c data 00111 10w 20r) 4
(3]
lu)
Cmp mem/reg dala 100000 w JasSo teg 4
mod 111 4¢/m - 8 mam 10 + EA
s [F R
ISP
[11
fol
CmP meamSiaQy. memiregy 0011100w 2 Jord ragioreg 1
mod 1 t/m mam o tag 9 + €A
foise) mgiomem 93+ FA
1D1sP|
CMPS 101001 ' L] -2
9 + I2/repabiion”
cwD 99 1 5
DAA 7 1 4
DAS 2¥ 1 4
DEC mem/reg Heliiw 2, 30rd iag 3
mod NGt o/m
ISP mem 15 + EA
(OI5#)
DEC 18 bt reg QY00 1 2
Div memireg 111101 1w 2. 3rd B bit rey
mod 110 ¢/m B0 — 90
Iose] 16-bit 189
SP| 144 — 162
8 b mem*
166 — 96} » fA
° 16 il tham
{150 — 188} + £A
ESC mem’reg 119V 1apa 2 Jor 4 mam B+ EA
mod wax e/t g 2
{DISP)
(o1sPl
HLT fa | 2
Ll mamiieg MHONIw 2Jora 8 b reg
mod 111 ¢'m 101 — 112
loisp) 16 tut tog
\ [[o.1.14] 165 — 184
8 txt mam
o7 — 1181 + €A
Y6 bt mem
" NI — 1901 + EA
MuUL mam.ieQ 10V 1w 2301 A b reg
mod 101 /m 80 - 98
{oisPy VG-tul tag
k5P 120 - 154
: 8 b mam
tB6 — 1041 ¢ EA
16 tut mem
(114 — Y00 + EA
L] sc DX 11001 V0w ' ]
N s pon 1010010m ? 0

vy Ry B B * — Wi Mk D A " Wi ey By ik Wis M M Tamd T30K Nl N Fas s AR Kk Himim Bawa T D5 I

[T A Ta]
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‘| .5‘. n
i &
nstiuction ©  Object Code Bylae Clock Paniody :
INC mamiieg 1o i e 23ora wg 3 ™~
, . Vi ’ mam 15 4 EA <7 [
\ Ay [
g ) ! sk ™
INC 1601t rag 01000 1 2 ©
w1 11001 1007 1 52 &
Lo 2 5 L
h iype {\_)
' NTD CE 1 wisrupl 5
' S no witerupt 4 ™
: WET ct 1 24 &
;o dup n 2 4/Na Branch olx
JHBE disp 18/Branch [
JAE onp . 7" 2 4'Na Buanch b
- JNB dup 18/Branch g
18 dup 12 2 4°Ng Branch
JNAE _dip B-Bianch ~
JBE disp bl ] 2 4 No Beanch
HA dnap V6'Branch B
JCHZ diap Ed 2 & No Branch
disp 18:Brench
JE dap T4 2 4 'Ho Branch 5 J
J 2 dnp 156/Branch
46 dip ¥ 2 4 Ho Branch %
I L] JNLE dap 16:Branch 5 &
] JGE dup D ] . 4'No Brench El
JNL dip Y6 Brpnch CJ &
F d JU disp ¥ 1 4 No 8tarnch 5
) JNGE dhap 16’8 grieh 5 [
n m HE disp 3 2 & Ny Branch o
11 NG asp 16/ aneh
i J
MR sads EA 5 15 B
ﬁ ih E'] [
: &
i} hh. o
o9 I'a
mp dap (1] 2 15 5
dh3p
P dapls E9 . b L)
! Y] %
] : o
rl JMP mam FF LI s mem pl 31 5
mod 10 ¢/m 24 ¢ EA
{DISP)
q lovsat %
JMP memrreg FF 2,34 reg pir 18 5
‘m mod 100 se/m b 1"
0 IMSP) mem pir 16 L
@ I;Se) 18 ¢+ EA
:.m JNE disp . 16 1 4/Ng Branch ,
i INZ disp 16:Branch 1
r] JNG dnp " 2 4 No Bianch :
n dap 16/Branch
n JNP disp 18 2 4/Np Brench
JPO : disp 16/8:anch b
NS dap Jo 2 4°'No Buanch
n asp 16 Branch
Ll 0 chap 10 2 4 No Beaich
disp h V8- Branch
n * Wiphad fvoe = 3 0
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Instruction

Il Obieci Code

Cioch Panods

CaLL

CALL

CALL

CALL

ac dsts

mamirag| data

mam/reg) mem/reg)

ac.dela

mem/reg dala

mam/isgy.mem/iagy

sc.date

mem/reg.dela

mem/reg | mem/iregy

disptl

memiieg

N
Ds
0A
Da
OA
ar
00010 10w
kk
[x)
1000004w
mod 010 v/m
IDiSe|
|o1sP)
kk
Il
O Q0dw
mad e ool
- [enSP)
1S Py
00000 10w
L]

M
100000 aw
mod 000 +/m
{DISP]
1DiSP]
hk
la)
0000000w
mod e t/m
{DIS#]
5P
001001 0w
113
lul
1000000w
mod 100 r/m
{oiSPt
IoisP)
kk
"]
001000dw
mosf rer pim
{DISP]
5P|
9A
[ 1]

1
hh
m
[1.]

11
[ ]

FF
mod G1) r/m
101SP)
IDiSP]

14
mod « 10 r/m
(ISP
IDISP)

2 Jocd

o)

o8

123w

200 ]

2460

230 4

LIl

13 m4d

a4
80

L]

e 4

mam 1T 4 EA

rag 1o e k| R

memtorep B + (A

g tomem 18+ EA
4

g 4
memn 17 ¢ EA

myloeg J
memtoreg 9 ¢ fA
g iomem 18+ 1A

4

rag A4

mem 17 & EA

e tateg 3
memilocreg 9+ (A
regromem 19 ¢ EA

n

92 -bet mem pountef
37 + EA

16 b reg powier

i)zl

<3
[
(3
o
]
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|ntel
82284 - -

CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS

(82284-10, B2284-8, 82284-5)

8 Generates System Clock for iAPX 286 = Available in 18-Lead Cerdi}: Package
Processors (See Packaging Spec, Order #231359)

= Single +5V P S
B Uses Crystal or TTL Signal for Frequency Single +5V Power Supply
Source ® Generates System Reset Output from

Schmitt Trigger Input !

B Provides Locai READY and MULTIBUS®* & Available in EXPRESS
READY Synchronization — Standard Temperature Range
— Extended Temperature Range

The 82284 15 a clack generatoriariver which provides clock signals tor |APX 286 processors and support compo-
nents. it also contains ogic to supply READY to the CPY from either asynchronous of synchronous sources and
synchronous RESET from an asynchrongus input with hysteresis. '

RESET
AES ﬂ RESEY
SYNCHAONITER
xr: — ~——_ AovClr ™~ v
- s e w - SEoYO2 17 [ ARGYEN
— SAOYEN ] 3 16 51
€ /}/ READY [ & 15150
e EFIS 5 gaige M[INC
- Fics 13[] PCLK
ARDYEN ey
oy — | ) smeneomzen x.0]7 12| RESET -
1 X, 8 i gﬁ?
SACYEN = READY GND [: 9 10 CLK
$Ro¥ -—:D_ Loac NEADT
t

s e S I
50 —— GENERATOR POLK

Figure 2.
Figure 1. B2284 Block Diagram 82284 Pin Configuration

*MULTIBUS is a patented bus of Intel,

it COrpor Lhon Asume s fa R 100 y KOF B Jue of Any Cagunry Otver Tren Crtustry Emocdet n an wiss Progect oo OWnar Cocumt PIsent LiCunais i¥e vhomad
January 1988

B NTEL CORPORATION 1887 4-139

GENERADOR DE
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nntef 82284

Waveforms

CLK as & Functlon of EF! (82284-8 only)

e atacad

NOTE: The EFi input LOW and HIGH tmes as shown are required 1o
guarentee the CLK LOW and HIGH umas shown.

_REE_ET and READY Timing as a Function of RES ’
with §1, 50, ARDY to ARDYEN, and SRDY + SRDYEN HIGH

./

T

Depands on !'
—® —i®
AERSY LN \\\\\\\\\\\\\\\\\“ R \\“

NOTE 1: This i3 an asynchronous mput The setup snd hold umes
shawn are requirsd t0 GUaTantes the responsa shown,

AEADY and PCLX Timing with RES HIGH

—J&’:‘@ .
" O N P e ©)

Y
Undetnec *J i thes o \
e foel A DUB CYCIE ! ) \ i

- ”/// s e ey A S SRR
oy — Mow 1
o gy
s sy R RS o

AROYEN

— @;-— —©® =&
READY :r/r"’ﬁ-""-'#”‘/ gy '.t":: A lz 7 wotei
-

b
C

NQTE t: This s an asynchroncus irout The selup and hotd timaes shown
&l reQuirgd leulllﬂ!_..__lh_l_l’(lOﬂﬂ!. shown

NOTE 2 1f SADY +» SRDYEN or ARDY - ARDYEN are_active before
ang/ar dunng tne st bus cyce alter RESET, READY may not pe ,_
deasserted until ahter tne fating edge of @20l Tg
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Inter 82284

—
EF1 Orive and Sessurement Points CLK Qutyast Sbinpesrwrrapest Posvty
2.8v a—— -
e iw
1.5V 1.5v
1.0v t.ov
Qasy
NOTE & NOTE 0

F/C Drive Poinia

NOTE 1:

NOTE 12 AC Satup, moia ana Osidy Time Measuremeni—Gengral
-

Yee Yee :
+
TS0ohm #0ohm
PCLK EADY
Outpat
- :[__ - I

NOTE 13 AC Tast Losaing on Cutpuly

T

=
1
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intel

8284A/8284A-1 |
- CLOCK GENERATOR AND DRIVER FOR © = * - -
IAPX 86, 88 PROCESSORS '

® Generates the System Clock for the
IAPX 86, 88 Processors:
$ MHz, B MHz with 8284A
10 MHz with 8284A-1

m Usas a Crystal or a TTL Signal for
Frequency Source

' @ Provides Local READY and MULTIBUS®

READY Synchronization
= 18-Pin Package

= Single +5V Power Supply

& Generates System Reset Output from
Schmitt Trigger input

= Capable of Clock Synchronization wit
Other 8284As

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

Res D———ﬁ o ‘
ex -] r—— RESET
X1
XTAL
OSCILLATOR "] D
x2 — osg
csyuc ] Yo
EE _l reLk{] 2 n
-3 m -2 - PCLK s a I
(33 STHNC SYNC movi[] by,
CSYNC L — READY [] & [
Rov2[s nt
ROY1 . el osc
i | > I > e [Je )5
e GNOE]s aEsgt

ROY2
CKt
AEN2 A

£F1

B2B4A/8284A.1 Block Diagram Configuration

8284A/8264A-1 P00

- e
-

——

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

» Enable/Disable Contro! of individual a Directly Expandable to any Number of
DMA Requests Channels
s Four Independent DMA Channels a End of Process input for Terminating
L. Transfers
» Independent Autoinitialization of all
Channels - » Software DMA Requests
s Memory-to-Memory Transfers u Independent Polarity Contral for DREQ

and DACK Signals

M Block Initializatl
= Memory Block Initialization u Available in EXPRESS )

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

(See Packaging Spec, Order #231369)

The 8237A Myttimeds Direct Memory Access (DMA) Controller is a peripHeral interface circuit for microprocessor sys-
tems, It 13 designed to improve system performance by allowing exisrnal devices to directly transfer information from
the system memory. Memory-to-memory transfer capabiity 13 also provided. The 8237A olfers & wide vaniety of pro

grammable contro! features to enhance data throughput ang System opumization and to allow dynamic recontigura-
tion under program control.

The 8237A is designed to ba used in conunchion with an external B-bit address register such as the B282. It contains
four iIndependent channels and may be expanded 10 any number of channels by cascading additionat controlier chips,

The three basic transier modes allow programmability of the types of DMA service by the user, Each channel can be
individually programmed to Automitiahze to its original condition toilowing &n End of Process (EOP).

Each channel has a full 64K address and word count capability.
YThe B237A-4 and BZITA-5 are 4 MHZ and § MHz ssiected versions of the standard 3 MHz 823TA mspectively.

L ] ot Cupateim
"o LOSERES
- Clnert 08 ol -
_—— T
4
o —q _I— o 4
LAY sy o— sk TR AT
Al r——— . 13 o T "
RN R :
[T p—— Ll ; s 1 i - ]
[ —" T o T
[ j— T
[T !
f-'lwl L L
e !
- \—L b h
Prer T R AU 8414 bt
e ——|  —— 3
- —] S
ft e oy . ha
| J— I r.......|

Figure 2.
Figure 1. Block Diagram Pin Contiguration

"CONTROLADOR DE DMA
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B8237A/B237A-4/B23TA-5

Tabte 1. Pin Description

Symbol

[ Type

Name and Funclion

Symbeol

{ Trpe

Name ana Function I

Vee

Power: + 5 voll supply .

. Vsg

Groumy: Ground,

CLK

Ciock Input: Clock inpul Controls
1he nternat gperations of the
B2A7A and ns rate of data trans-
fers, The input may be driven 21 up
10 3 MHZ for the stangarg B237A
ang up to 5 MMz lor the B23TAS

ory-lo-memory opsralions, dals i
from the memory comes (nto the
B237A on the cata bus dunng the
8ad-from-mé&mory transier. in ihe
write-to-memory transigr, iNe Oata
bus outputls place the data into the
naw memory locaton

Chip Salect: Chip Setect ts an ac-
tive low input used 1o select ine
B237A as an HQ device during the
!idie cycte, Thws aliows CPU com-

| mumcation on the dala bus.

RESET

Raset: Resst is an actwe high m-
put whith clears the Command,
Status. Request and Temporary
registers. It 180 Clsars the
first/iast tipitiop and se1s the
Mask rggister. Following & Reist
the device 13 10 the idie CyCle.

10R

wo

VO Read: O Read iz a bidirec-
tional active low {hres-siaie ine In
the idle cycle, it t» an input control
signhal used by the CPU 10 read the
control reQisters 1N the Active cy-
cle, it is an output control mignat
uBe0 by the B237A 10 access data
troMm a peripheral dunng & DMA
wnite transfes.

READY

i Ready: Ready 15 an input used to

exteng the memary read and write
puises from the 8237A 10 accom-
mopaate slow memories or /O per-
ipheral devices Reagy must nat
Make ransiiions guning 3 spece
had setup/hoid vme

HO

VO Write: 'O Writs is & dicirec.
nonal sitive low thres-stale line (N
the Idia cycle, 11 13 an 1nput control
signai used by the CPU 10 10ad in-
formation into tha 82374 Inthe Ae-
tive cycie, 1t 13 ah oulpul controd
signel used By the 8237A 10 Dad
data 10 the pernpheral dufing a
DMA Reac transiter.

HLDA

Hold Acknowledge: The acive
hign Hold Acknowisgga from the
CPU inthcaies that it has rein-
quished conirol of the system
busses

OREQQO-DREQI

DMA Raquest: The DMA Reguest
hnes are individuasl asynCRONoUs
Channel requesl INDUtS used by pe
npheral cwcwits 1o omam DMA
service. In fixed Pronty, DREQD
has the highest priority and
DREQI has the lowest priority, A
racuest I3 generates Dy activating
tne DREQ nne of a cnannel. DACK
will acknowledge the recognition
ol DREQ signal. Poiarity of DREQ
13 programmabis. Resel Intsizes
these hnes 1o active nigh. DREQ
Must be Mantained untt the corme-

1 sponging DACK goes actve,

DBO-DB7

1o

.

+ Dats Bus: ‘The'Data’Bus ines sre
ibuu-ruuaml tnres-state signals
connscted to the system Jata bug,
Tne oulbuts are enabled in the Pro-
gram condition gquiing the D Flesd
T outpw! the contents of an Ag-
dreas register, 8 Siatus register,
the Temporary regisier or & Worg
Count register 1o the CPU The out-
puts aré isabied and the inputs
are reag dunng an 1O Write cycle
when the CPU 1 programming the
B237A control registers. During
OMA cycies the most significam 8
| bits ot the aJgress are oulDul onto

the aata bus 1o be stroped 1710 an

external atch by ADSTB In mem

EOP

o

End of Procass: ENnd of Process 18
an active low Didirectional signal.
Information concerning the com-
pisuon of DMA services 13 avaib
abie &t the Didirechonal EOP pun,
The 8237A aliows an extarnal sig-
nal to terminate an activea DMA
service This s accompiished by
pulling the EQP Input 1ow with an
external EOP signat The B237A sk
8O0 ganerales a puise when the ter
minal count (TC) fof any channel 1§
rsachec, This generates an ECOP
sgnal wiich i1s output through the
EQP Lina. The reception of EOP,
eoither nternal or external, will
cause the B2I7A 1o terminate the
aervice, reset the request, and, if
Autolnitialize anatied, to write
the base regisiars to the Currant
registers of that channel. The mash
bt ang TC Dit in the status word
wiill be set 107 The Currantly aciive
channel by EOP uniess the channgl
is programmeu; (o7 Acnitiahze. In
that case, ({he Joask o) reMmans uh-
changed Dunng mamory-to-mamorny
transtars, EOP will be cutput when
tha TC tor channet 1 c.curs. EOP
shouid be tied high ~ub 8 pull-up
resistor if H 13 notl vsed to Dravent
arfohsous end ol procass iInputs

o

Addre Tied ‘Qur least sigrifhicant
address ~4: are Dioveshions
three-state & raig In the idle Cy-

i they 4.0 2,18 AND are used by
the L=, i2ziass INe register
L1 - v read In the Actree
ey - - 2 QUlpUTs ang pravige
tht ~=+* 4 Dits of the Sutoul
ACT Ty

—
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Table 1. Pin Description (Continued)

Symbol ! Type Name and Function Symbol Type Name ang Function
Ad.-AT O | Address: The four most significant AEN Q | Address Enable: Address Enadie
a00rgas hnes are three-siate oul- enabies the B-tnt lalch contmng
puls and provide 4 bits of aodness. the upper 8 address bits onlo the
These lines are gnaDied only dunng aysiem adcress-bus AEN can also
the DMA service. be used to disabte othar system buy
HRO O | Moid Request: This i3 the Hold Re- grivers guring DMA ransiens AEN
Guent 10 the CPU and ts used 10 re- b active HIGH. i
Quast contral of the system bus, It ADSTB O | Addreas Strobe; The actrve high,
the corresponding mask bt i Address Strobe 13 usad 1o strobe the
Clear, tha presence of any valid wPOer agddress Dyts into &n extemal
| DREQ causes B2ITA to 13sus the iatch.
| 1RO, MEMA O | Memory Read: The Memory Read
DACKO-DACKI O | DMA Acknowledge: OMA Ac- signai 1§ an Rctive 1ow thres-siaie
knowiadpe 1S used to notity the n- output used to access aatairom the
dwidual peripherils wheh one has selecied memary tocation duting a
been granted a DMA cyclie The DMA Read or & memory-to-memory
sensy of these linas 13 program- transier.
matie. Reset initializes them 1o ac- WMENMW O | Memory Write: The Memory Wnts
Dive jow 13 an acuve fow three-siate output
used o _wrnl daw to the ssiected
memaory tocation during & DMA
FUNCT'ONAL DESCR'PT'ON Write or a8 memaory-to-mamory
trengier.

The 8237A btock diagram inctudes the major logic
blocks and all ot the intemal registers. The data inter-
connection paths are also shown. Not shown are the
various control signals between the blocks. The 8237A
contains 344 bits of internal memory in the form ol
registers. Figure 3 lists these regisiers by name and
shows the size of each, A detailed description ol the
registers and therr functions can be found under
Register Description,

Name St Numbar
Bass adoress Regisiers 16 bus 4
Base Word Count Registers 18 bite 4
Currant Address Registery 15 bits 4
Current Wom Count Ragisten 16 tats 4
Termoorary Addreas Regraler 16 tuts 1
Tempodary Word Caunt Regrster 16 ute 1
Status Regrater .50 1
Command Regidey A bits 1
Tembozary Regiswr S its 1
Moce ReQisiery L} 4
Mask Register 4 Dets 1
Raguast Regrater 4o t

Figure 3, 8237A intemnal ReQisters

The B237A contains three basic blocks of control logie.
The Tring Control biock generates internal timing and
external control signals for the B237A. The Program
Command Control block decodas ihe various comr
mangs Qiven to the B237A by the MICrOprocessor prior
to servicing a DMA Request. It also decodes the Mode
Control word used to select the type of DMA duning the
sarvicing, The Pnomy Encoder block resolves prionty
contention between DMA channels requesting service
simuiianeously.

The Timing Control block dernives intérnal tirming from
the ctock inpul. tn B237A systemns this input will usually

TN A Tad
(WA W |

be the o2 TTL clock from an B224 or CLK from an

8085AMH or B284A. For B0BSAH-2 systems above 3.9 MHz,
the 8085 CLK{OUT) does not satisfy B237A.5 cliock LOW
and HIGH time requirements. in this case, an external
clock should be used 1o drive the B237A-5.

DMA Operation

The 8237A is designed to operate in two major cycles.
These are called Idle gnd Active cyclas, Each device Cy-
cte 18 made up of a number of states. Tha B237A can
assume seven Saparate slates, each compagsed of one
tuil clock peripd. State | (S1) is the inactive state. It is
enterad when the 8237A has no valid OMA requests
pending. While in S1, the DMA controiter is inactive but
may be in the Program Congition, being progammed by
the processor. State SO (S0) s the first staie of a DMA
service. The 8237A has requesiad a hold byt the pro-
cessor has not yet returned an acknowledge. Tha B23TA
may still be programmed untii it recewves HLDA trom the
CPU. An acknowledge trom the CPU . will signal thet
DMA transters may begi~. S1, S2, S3 and 5S4 are the
working states of the ['WA cerwice. If more time 3
nesded to compiete a transter than 13 available with nor-
mal timing. wart states {SW) can be inserted between S2

_or 53 and 54 by the use of the Rrdy hine on the 8237A,

Note that the data 1s transierred directly trom the 1O
davice tO Memory (or vice versal with iOR and MEMW (or
MEMR and IOW) being active at the same time. The data
s not read into or driven out of the BZ37A in HO-to-
memory or memory-4g-1I/0 DMA transiers.

Memory-10-memary iransters require a read-from and &
write-lo-memory 10 complete each iransfer. The states,
which resembie the normal working States, use two
digit numpers for identification. Eight states ara re-
quired for a single transter. The first four states {S11,
$12, §13, 514) are used tor tne read-from-memory halt

4 LALSUDMR WY LALL
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et

anc the last four states (521, 522, $23, $24) for the wate-
1o-memory hal! of the transier.

IDLE CYCLE

whnen ho channel 1s requesting service, the B237A will
entzr the Idle cycle and pertorrn "SI states. In this
cycle 1he B237A wilt sample the DREQ lines every clock
cycle 10 determineg if any channel! 1s requesting a DMA
serice The device will atso sample €S, lcoking for an
attempt by the microprocessor (0 wniie or read the inter-
nal registers of the 8237A. When C3 1s low and HLDA is
low, the B237A enters the Program Condiion The CPU
can now establish, change or inspect the internai dehini-
non of the part by reaging from or wnting to the internai
registers Accress hnes AD-AJ are inputs {0 the device
and seiect wmich registers wilt be reac or wntien, The
iDF and ICW lines are used to select and time reads of
writes, Due to the number and s1ze of the internal regis-
ters. an internal flip-flop is used to generate an addi-
tonal tit of adoress. This bit 15 used to getermine the
upper or lower byte of the 16-bit Address ang Word
Cawnt registers. The flip-flop is reset by Mastar Clear oF
Resel A separate sottware command can alsc raset this
fup-tiop.

Special software commands can be executed by tha
B237A in the Program Congition. These commancs are
decoded as sets of addresses with the CS and |JOW. The
commands @0 not make use of the data bus. instruc-
tions nciuoe Clear First/Last Flip-FLop ang Master
Clear.

ACTIVE CYCLE

When the B237A is (n the Idie cycle and a non-masked
channel requests a DMA service, the gevice will output
an HAQ to the microprocessor and enter the Active cy-
cle. It 13 10 this cycle that the DMA sarice will take
place, in one of tour Modes:

Single Transter Mode — In Single Transfer mode the
device s programmed to maka one transter onty. The
worg count wili be gecremented and the address dac-
remented or incremented {ollowing each transier, When
the word count 'rolis over” trom zero to FFFFH, a Ter-
minat Count (TC) will cause an Autoinitialize it the chan-
nel has peen programmed 10 do 0.

DREQ must be hetd active until DACK becomes active in
arger 1o pe recogrized, If DREQ is held active through-
out the single transfer, HRQ will go mnactive angd release
the Dus to the system. It will again go active and, upon
receipt of & new HLDA, another singie transfer will be
pertormed. 11 BOBOA, BOBSAM, 8088, or BOBE system this
will ensure one full machine cycie execution between
DMaA transfers, Details of iming between the 8237A and
other bus control prolocots wiil depend upon the char-
actenstics of the microprocessor invoivad.

Block Tranater Mode — In Block Transter mode the
device is activaled by DREQ to continue making trans-
‘ers guring the service untll a TC, caused by word count
going 1o FFFFH, or an external End of Process (EQP) 18
encountered. DREQ nead oniy be held active until DACK

bacomes active. Again, an Auteimtiaiization will occur
at the end of the service if the channal has been pro-
grammed for It,

Demand Transter Mode — in Demand Transfer mode the
device i3 progfammed o continue making transfers
untila TC or extemal EOP is encountered or until DREQ
goes inactive. Thus transiers may continue until the O
device has exhausted its dala capacsty. Aiter the ¥O
device has had a chance 10 catch up, the DMA service 18
re-esiabiished by means of a DREQ. Durning the time
batwean services whan the microprocessor 13 allowed
to operate, the intermadiats vaiues of address and word
count are stored in the 8237A Current Agdrass and Cur-
rent Word Caunt registers. Only an EOP_can cause an
Automitialize al the end of the service. EOP 18 generatedg
either by TC or by an external signal.

Cascade Mode~This mode (s used to cascade more than one
B237A togetner for simple system expansion. The HRGC and
HLDA signals from the addittonal B237 A are connected 10 the
DREQ and DACK signals of a channet! of the inmal 8237A,
This allows the DMA requests of the addiional device to
prapagate through the phonty network circuitry of the preced-
ng device, The pnority cham 15 preservad and the new aevice
must wait for ds turn to acknowigdge requests, Since the
cascade channe! of the inbal 8237A 1s used only for prior-
tzing the addiwonal dewnce, it does not output any address
or control signais of its own. These could confuct with the
outputs of the actve channeg in the added device. The 8237A
will respond to DREQ and DACK but all other outputs except
HRQ will be disabled. The ready nput 13 ignored,

Figure 4 shows two additional devices cascaded into an
inttial device using two of the previous channeis. Thig
forms a two lavel DMA system. More B237As could be
acded at the second level by using the remaining chan-
nets of the first level. Additional devicas can /30 ba
added by cascading into the ¢channels of the secand
ievel devices, forming a third ievel.

0D LEVEL

18T LEVEL [---0 %

e DREG |=——1| '8
] MDA BACK |—— 1 wiDA

N

Tl DEVICE : A

AODITIONAL
pEvicEs

Figure 4. Cascaded 8237As
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TRANSFER TYPES

Each of the three active transter modes can perform three

ciHerent types of transfers These are Read. Write and Venly. .

Write transfers move gata from and /0 device to the memory
by actvating MEMW and iDR Read transters move data trom
memary 1o an Y0 device by actvating MEMR and iDW. venty
transters are pseudo transters The 8237TA operates as in
Read or Write transiers generating addresses, anc responging
to EOP. etc. However, the memory and /O control lines all
remain inactive. The ready input 15 ignored in venty mode.

Memory-to-Memory-—To perform biock moves of data from
one memory address space to angther with a minimum of
program effort and time, the 8237A ingludes a memory-lo-
memory transter feature Programmung a bl in the Command
register selects channeis 0 to 1 to operate as memory-to-
memory franster channels. The transfer is inthialed by seting
e software DREQ for channel 0 The 8237A requests a DMA
senrce in the normai manner, Alter HLDA 15 true, the gevice,
using four state transters in Block Transfer mode. reads data
from the memory. The channel @ Current Address register 1s
the saurce for the address used and is decremented or incre-
mented 1n the normal manner The data byte read from the
rmemory is stored i the B237A internal Temporary register.
Channel 1 then pertorms a {our-state transfer of the data from
the Temporary regisier 1o memory using the address i ds
Current Address register and mcrementing or decrementing it
in the normal marner. The channel 1 current Word Count 1S
decremented. When the word count of channel 1 goes to
FFFFH, a TC 18 generated causing an EOF output terminating
the service.

Channel 0 may be programmed to retain the same ad-
dress for ail transfers This allows a single word to be
written 10 a block'of memory.

The B237A will respond to external EOP signals dunng
memaory-to-memory transters. Data comparators in
block search schemes may use this input 1o terminate
the service when-a match 1s found The timing of
memory-to-memory transfers 15 tound 1n Figure 12,
Memory-to-memory operations can be delected as an
active AEN with no DACK outputs.

Autoinrtialize~ By programmng a8 it in the Mode reqister, a
channgl may be se! up as an Autoindiatize channe! Dunng
Autoiniiahize mitializabon, the onginal valyes of the Current
Aodress ang Current Word Count registers are automabtcatly
restored from the Base Address and Base Word count registers,
of that channe! following EOP. The base registers are icaded
simutaneously with the curren! reqgisters by the micropro-
cessor and remain unchanged throughout the DMA senace
The mask bit1s not altered when the channel 1s:m Autoinitialize
Foliowing Automnitalize the channel s ready 0 perorm
another DMA service, without CPU intervention, as soon &5 a
valic DREQ 15 detected in order to Autorinitiahize both chan-
nels in @ memory-10-memory transter, both word counts should
be programmed identcally If nlerrupied externa’ly, EOP
puises snould be apphed i both bus cycles.

Priority=The 8237 A has two types of prionty encoding avail-
apie as soMtware seiectable options The first 15 Fixad Pronty

which hixes the channeis in priorty order based upon the
descending value of their number The channet with the lowest
prionty 18 3 followed by 2, 1 and the hughest prnonty channel,
G Aner the recogrition of any one channel for service, the
ather channels are prevented trom mtenerring with that ser-
wice unld it1s compluled. T

The secona scheme is Rotating Priority. The iast chan-
nel 1o gel Sérvice becomas thée lowest priority channel
wilh the others rotating accordingly.

m and »d
Service Sarvice Service
nghent 0 2 - s@rvice 3 = sarnce
1 it SEOICH J - fequeal ]
2 _\o 1
Ioweat 3 ) 2

With Rotating Prionty in a single chip DMA system, any
device requesting Service 18 guaranteed 1o be recog
nized atier no more than three higher pnority services
have occurred. This prevents any one channel from .
monopolizing the system.

Compressed Timing — In order to achieve even greater
throughput where system characiernstics permil, the
B8237A can compress the transfer time to two ciock
cycles, From Frgure 11 11 can be sesn that state 53 is
used to extend the access time ol the read pulse. By
removing state 53, the read pulse width is made equal to
the write pulse width and a transter consists only of
state S2 to change the agdress and state 54 to pertorm
the readiwnte. $1 states will still occur when AB-A1S,
need updatling (see Addrass Generalion). Timing for
compressed transters 13 tound i Figure 14,

Address Gensration — In order to reduce pin count, the
8237a multipiexes the eight higher order address bits
or the data hnes. State 5118 used to output the higher
orger address bits 10 an external latch from which they
may be placed on the address bus. The falling edge of
Address Strobe (ADSTB) is used to load these bits from
the data hnes to the latch. Acdress Enable (AEN) 18 used
1o enable the bits onto the address bus through a three-
state enabie The jower order adoress brts are output by
‘ne B237A directiy Lines AQ-A7 should be connected to
the aadress bus Figure 11 shows the time relationships
between CLK AEN, ADSTB, DB0-DB7 and AQ-AT.

During Block and Demanc Transfer mode services,
which inctude muitiple translers, the addresses gener-
a'eg will be sequential. For many transiers the data held
it ihe externat address latch will remain the same. This
daia need only change when a carry or borrow from A7
to AB takes piace in the normal sequence of agdresses.
To save time and speed transfers, the 8237A executes
S1 siales only when upaating of AB-A15in the latch is
necessary This means for long services, $1 states and
Adaress Strobes may occur only once every 256 trans-
ters, a savings of 255 clock cycles for sach 258
transters.

CONTROLADOR DE agmzm
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REGISTER DESCRIPTION

Cutrent Address Reglasler — Each channel has a 15-bi2
Current Address regisier. This register holds the value
of 1he address used during DMA transiers. The address
s automatically incremented or decremented after each
1ransier ang the intermediate vatyes of the address are
stored in the Current Address register gunng the trans-
ter, Thus register Is written of read by the micro-
processor in successive 8-bit bytes. it may aiso be reini-
tiaized by an Autoiribalize back to s onginal valve.
Aulomttialize 1akes place only atter an EQP.

Current Word Register — Each channsi has a 16-bi1 Cur-
rent Word Count register. Thus regisier getermines the
number of transfars to be pertormed. The actual number
of transters will be one more than the number pro-
grammed in the Current Word Count register (i.e., pro-
gramming a count of 100 wiil resultin 101 transfers). The
word count 13 decremented after each transter. The
intermediate value of the word count 1s stored in the reg-
Ister dunng the transfer. When the value in the register
goes from zero to FFFFH, a TC will be generated. This
register 15 loaded or read in successive 8-bit bytes by
the microprocessor in the Program Condition. Follow-
ing the end of a DMA service it may aiso be reinitialized
by an Autoimitialization back 1o 118 originat value. Auto-
iniialize can occur only when an EOP occurs, if it is not
Autoinitiabrzed, this register will have a count of FFFFH
after TC.

Base Address and Base Word Count Registers — Each
channe! has a parr of Base Address and Base Word
Count registers, These 16-bit regisiers store the onginal
value ot their associated current registers. Dunng Auto-
initialize thesa values are used to restore the current
registers to their original vatues, The base ragisters ara
writlen simultanegusly with Ltheir comesponding curent
registar in 8-0it bytes 1n the Program Condition by the
microprocessor, These registers cannot be read by the
MICTORTOCESSOr,

Command Register — This B-bit ragister controts the
operation of the B23TA. It is programmed by the micro-
processor in the Program Condition and 18 clesred by
Reset of a Master Clear instruction. The following table
lists the tunclion of the command bits. See Figure 6 for
address coding. '

Mode Register — Each channel has & 6-bit Mode regis-
ter asscciated with it. When the regisier s being wniten
e by the microprocassor in the Program Condition, bite
0 and 1 determine wnich channel Mode regiater s 1o be
wrntten.

Request Register — The B237A can respond 1o requests

for DMA service which are-inutiated by software as weil -

as by a DREQ. Each channel has a requast bit associ-
aled with it 1n the 4-bit Request register. These are non-
Maskable and subject to priontization by the Prionty
Encoder network. Each register bit 1S sat Or resel sepa-

Command Register
T & & 4 3 2 % 0 B Numbw

L1 TTTTT]

Mamory-to-memary disabia
Mermory-Lo-memory snat

- O

Channal Uaddress hold & .uc-0
Channai O sadress ho!o-snabia
ol 0=

Jopy-y

Controiler snabie
Controne disadie

-0

Normal timing
Compreasad timing
HoitO=

b K - )

Fixed priority
Rotating pnonty

Late writs saiechon
£xtanced wnis saisction
It 3a

o -

DREQ senss sctive hugh
OREQ sanss activg iow

-

DACK sanse actve low
CACK sensa active hgh

LAllllL

-

Mode Ragister .
T 8 S 4 3 2 1 0 <e— K Numbar
1]

R

_— 00 Channel O selact
01 Channai 1 seiact
10 Channsl 2 setect
11 Channal 3 seect
00 Vanty transter
01 Writs tranater
10 Rsad tranater
1M Hegad
XX Hiin6andTaly

l 0 Autornitialization disable

1 Autoinitalizaiion anadss
_________{ C  AoGress inSTerhent selact
1 ADOrass GecTment ssiect

00 Oemand mode ssiect
01 Singie mode ssact
10 Siock moos seiect
11 Cascads moos ssiect

Request Register
T 8 8 4 3 2 1 D Bt Numbar

LT T P77
bt 00 Seisct channel O
Don't Care 01 Selact thannel 1

10 Seiect channel 2
11 Sslect channel 3

‘ 0 Rasel reouest bit

1  Sat request bl

rately under software control or is cleared ypon genera-
tion of & TC or external ECP. The entire register is
cleared by a Resat. To ast or reset a bit, the software
toads the proper torm of the data worgd. See Figure 5 for

register address coding. In order 10 make a soffware re-
quest. the channel must be 1n Block Mode.

CONTROLADOR DE DMA
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Mesk Ruglster — Each channel has gssociated with ita
mask bit which can be se! 10 dissble the incoming
DREQ. Each mask Bit 1s set when its associated channel
produces an €GP if the channel 18 not programmed for
Autoininialize. Each bit of the 4.bit Mask register may
also be sel or cleared separately under SOftware control.
The entire register 1s afso set by a Resel. Thus Oisables
all DMA requests until a clear Mask register instryction
allows thern to occur. The instruction to saparately set
or clear the mask biis s similar 1n form 1o that useg with

the Request reqister See Figure 5 for instruction ad-
dressing,

7T 6§ 5 4 3 2 1 0es— Bit Number

[T T TTT17
— 1]

T {00 Swlect channel § mask bt
Don" Care I 01 Select cnannel 1 mask it
10 Select channel 2 mask bil
11 Select channel J masx it

0 Chwar mask bit
1 Se magk tit

All four bits of the Mask register may aiso be writlen
with a singte command.

T 8 § 4 3 2 1 0wt Bit Number

EITTTTTT
f— __{o Clear channel G mask bit
Dont Care 1 Sal channal O mask dit

_.__{ 0 Cisar chasnsl 3 mash st
1 Setcnasne 1 mash bit
I @ Chear channet 7 Mask bit
1 Satcrasnel 2 mask bil

- {o Clear channel 3 mask tet
1 Set chnasnel I mask bit

T
i R.glll.lTO“lilM .. -=-—=—_SI'M.'
L { €5 IOR IOW Al AZ A1l A0
| Commang | veria 1} 1 0 v 8 0 o
[ Mode Wi o 1 ] t [+} 1 1
| Asquest Yire ] 1 0 1 a ¢
Mash SetvResat | ¢ 1 -] L I T |
Mask wnts a t [} 1 1 1 1
i Temporary | Read 0 [} 1 ] 1 ] 1
| Starus Reac v 0 1 10 0 0

Figure 5. Definition of Register Codes

Status Register ~ The Status ragrster 1s avarfabie to be
fead out af the B237A by the microprocessor. It contains
intormation about the siatus of the devices at this point,
This information inCludes which channels have reached
a terminal count and whuch channels have pending DMA
requesis Bits 0-3 are set every ime a TC s reached by
that channel or an external EGP 1s apphed. These bits
dre cleared upon Resct ane on each Siatus Read. Bils
4-7 are set whenever thew corresponding channel i3
requesting service.

T & B 4 3 3 1 ¢ w— git Namowr
0 Y O O

I —1 Cranse 2 oes reached TG

——1 CTarw ' Fas reached TC
— G s reached TG
—————1 CZhanre (3 reached TC

———— 1 Channe L request
Shanne * raguest
* Charne ] requast
1 Channg 3 requast
Temporary Register — Tne Tamporary register 13 used
to hold data dunng me=3-y-tg-memary transiers. Fol-

. lowing the completion 2* he transters, the last word

moved can be read by sne microprocessor 1n the Pro-
gram Condition. The Temporary register siways con
tains the {ast byte trans‘e-red 1n the previous memory-
to-memory operation. un ess claared Dy & Reset.

Software Commands — Tsse are addincnal special software
commands which can be e1¢2uteq in the Program Condition.
They do not depend on &7y $Secific bit pattern on the data
bus. The three software zzmmands are;

Clear First!Last Fiip-Fiop- This command 1s executed
Prior to writing of reasing new adoress or word count
information to the 8237A. This inttiaiizes the thip-flop
10 2 Known State 30 tnat subsequent accesses to reg
i1ster contents by the rmicroprocesaor will address
upper and lower Dytes in the correct sequence.

Master Clear: This scftware instruction has the same
effect as the hardware Reset. The Command, Status,
Request, Temporary, and Internal First/Last Fhip-Flop
registers are cleared and the Mask register s sel. The
8237A wiil enter the Iole Cycle.

Ciear Magk Register: This command clears the mask-
bits of aH tour Channeis, enabhing them to accept
DMA requests.

Figure 6 lists the address codes for the software come
mangs:

M

e
&
L

Owerstipn

Nttt Stsien Mpgrater
Yorna Commsmt Raguser

bt

L3
o~

e
Wenn Bapunst Rapaie
Meopai

- fa |-

1

wrean Smgpe bissa Ragenivw B0

« e

Magal

Wreny bt Ragniiw
e
Ciaar Byts Fawmer Fivg + Finp

-[-|elojo|e|oija|c|n

Resa Tomeesry Retuiter
Mo ares Cinar

e ]

Cioes s Nogie
e

Weny AR bdase Roguiier Bois

- |alo|e]eo|-

-e-a-o-u-o-u-o-a!l

alclole]-fj=-|o|al-

Figure 6. Software Command Codes
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[ S T
Op —mE e FlipF
Channel Regitter ™ %5 o ow A a2 T a0 Up-Fiop | Dats Oue DBO-DB?
[+] Base and Currant Addrass ee [+) 1 [} ] 1] "] ] ] AD-A7
L] 1 ] 1] o [} [} 1 AB-ATY
Current Adgreas Read - [-] ] '] [ [} [-] -] AD-AT
o -] 1 -] o -] [-] 1 Ab-ATS
Base ana Curment Word Count wnte [/} 1 0 ] -] -] 1 ] WO-WT _
) 1 Q -] -] Q t 1 WB-W1s
Current word Count Raag [} 0 1 -] 0 0 1 -] WO-w7T
-} 0 1 [ L} 4] 1 1 WB-W15
1 Base #ng Currsnt Ado'ess wnis L} 1 [ ] o 1 -] 0 AD-AT
0 1 1] ] ] 1 9 1 AB-A1S
Cument Agaress Pead ] o 1 ] [} ] ] AD-AT
0 1] 1 -] 0 o 1 AB-A1S
Bass and Cyrrent Word Count wnis 0 1 0 ] -] 1 1 0 WO-WT
0 1 4] ] 1] 1 1 1 W-w1%
Current word Count Pasg 0 0 1 ° 0 1 1 [-] WOWT
[+] 0 1 [ 1] 1 1 ¥ wi-w1s
2 Basa and Current Aoaress Wrile ¢ 1 o 0 1 o 1] o AD-AT
Q 1 [ ] 1 ] -] 1 AB-A1S
Current Adoress Aeag o o 1 0 1 -] -] & AD-AT
] ] ] 0 1 ] <] 1 A=A 1%
Basa and Current Wore Count Write o 1 L] b 1 o 1 L] “wo-wr
| [} 1 [} [} 1 0 1 1 Wa-w1s
Cument Word Cournt Raa 0 Q 1 0 1 [+ 1 [} wWO-w7r
[} [+] 1 o 1 0 1 1 W-V1S
k] Bass and Curment Agaress Write o 1 -} 0 1 1 [+} 0 AD-AT
Q 1 o Q ] 1 [} 1 AB-A1S
Curmant Address Raad ] 4] 1 0 1 1 ] [} AD-AT
[*] 1] 1 Q 1 1 0 ] AB-ATY
Base snd Cument Word Count Write -] 1 ] 0 1 1 1 -} WO-WT
-] 1 ] ] + 1 t 1 WE-W1S
Curment word Coumt Aaad ] [} 1 ] t 1 k] ] WO-W7
o ] 1 o 1 1 1 1 we-w1s
| —
Figure 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; this is true even f
HRQ 15 active. The responsibility of the host 15 10 assure
that programming and HLDA are mutually exclusiva.
Nate that a problem can occur it a DMA request occurs,
on an unmasked channet wnile the 8237A is being pro-
grammed. For instance, the CPU may be starng to
regrogram the two byte Addaress register of channel 1
when thannel 1 receives a DMA request. If the B23TA is
erapied (bit 2 in the commanda register is 0} and channel
115 unmaskea, a DMA service will occur after only one
byte of tha Addrass register has been reprogrammed.
This zan be avoided Dy disabling the controlier (setting
bit 2 in the command registen of masking the channel
before programming any other registers. Once the pro-
grammeng 13 complete, the controller can be enabled/un-
masked.

After power-up it rs Suggestec that all internal locations,
especially the. Mode registers, be loaged with some
valid value. This should De done even il some Channels
are ynused.
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APPLICATION INFORMATION o

Figure B8 shows a convement methad for configuring a
.DMA system with the B23TA controlter and an BOBDAS
80A5AM microprocessor system, The multimede DMA
controiler issues a HRQ to the processor whanever
there 18 at least ona vahid DMA reguest trom a peripherat
device When {he procassor replies with a HLDA signal,
the 8237 A takes control of the addresa bus, the data bus
and the control bus. The address for the first transler

operation comes oul in two bytes — the teast signili-
cant 8§ bits on the &ight address outputs and the most
significant @ bits on the data bus. The contants of the
data bus ars then laiched inio the 8282 g-bit lalch to
complate the tuH 16 bits of the address bus. The 8282 is
a high speed, B-bit, three-state latch in a 20=pin package.
After the initial transier takas place, the latch 1s updated
only atter a carry of borrow 18 generated in the least sig-
nit:cant adaress hyts. Four DMA channels are provided
when one B237A is used,

ADORELS BUS ap-A1% )

T NIl

aAl-a1%
- ot
[~ -]
r L8IT LATCH
A0-A1} AEN A=A Ad-AT [} ADSTE -
BUSEN
-1
o o SR (—
-
HoLD WAQ . = E E a § 5
z ¢ 5 56 £ 3
[ T] J ? [+ (F . A
CLOCK
MESET
n P :
RTww conTam,
- w -
oW
Dao-De?t
\—Z
l SYSTEM DATA SUS 4‘)

Figure 8. 8237TA System Interface
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ABSOLUTE MAXIMUM RATINGS® ] "NOTICE- Srn_ssm above those listed under “"Absolute
Maxumum Ratings™ may csuse permanant damage 1o the
device. This is 8 stress rating only and tunctional opera-

ambient Temperature unoerBias ......... o*Cto70°C lion of the device af these or any ather conditions above
Storage Temperature ., ........... -EB5"Cto + 150°C those indicated in the operational sections of thig specif
Voltage on any Pin with caton 1s nol imphed. Exposure to absolute maximum

FespecttoGround ... ... e ver..—=05t0V rating conditions for extended periods may altect device
PowerDissipation . ..., . .......... e 1.5watt retiatuiiy. T

0.C. CHARACTERISTICS (T, = 0°C 1o 70°C. Ve = § OV =5, GND = 0V) .

Symbol | Parameter Min. | Typtt Max. Unit Test Conditions
Vom Output High Voltage 24 v I = =200 uA
33 v low = =100 uA THRQ Only)
Voo Output LOW Voliage 40 v loL= 2 OmA (gata Bus, EQP?
. lor = 3 2maA tother outputs)
: : loy = 2.5mA (ADSTB) (Note 8) N
Vi | Input KIGH Voltage 20 Ve +05 v {Note 8)
Vi ! mput LOW voltage 05 o8
lu i Input Load Current =16 L OV = Vpy = Vee
o . Output Leakage Current =10 uh 045V < Veyr sVer -
lec | Veg Supply Current 110 130 mA T, = +25°C
| 130 150 mA Ta=0°C
Co ! Outout Capacitance 4 8 pF
c, | input Capacitance 8 15 oF te = 1.0 MHz, Inputs = 0V
Ciwo | 140 Capaciance 10 18 oF i
NOTES:

1 TygiCai vaiues are 1ot Ty 3 25°C nammnal uppty voltage an0 ROMINEI DroCess NQ DATSMSIErY.

2 1h0U1 iMing paramelers assume transiion limas 10 20 N3 OF eSS WareiOrm Measurement ponts "or SR Mput And Cuipul iIgnars are 2 OV for HIGH
250 O 8Y tar LOW unHss Otherwise noied,

Cutput leaging 1 1 TTL gate pius 1508F capaciance, unleE SiRerwise noted

The aet (Gw or MENW Pulse wigtn 10f narmal write wil 08 TCY-100 ns 47 10° extenced write will be 2TCY-100 i3 The nat (OR or MEMR pulse

=gt lor normal read will be 2TCY-50 s 800 10r COMDressed rpad wili be TCY-50 ny

TOO 15 Soacihied *or two difterenl cutou! HIGH vy TOO1 5 measureo & 2 0V TDOZ 15 measured a1 33V The vaioe for TDOZ wessmes an

extermal } JK[Y puh-up retistor connected irom MRG 10 Ve

DRAEQ snou'g o8 mng active untit DACK o returned

DREQ ang DACK 51QRAIS May De ACHwE MQR 07 Schve 10w TiMing QUBQfams dsiume (e achive PIQh mode

TNe valves 0f Vo BNG Vi, Ndve DESN CRANGRE Irom 1he 1985 304CIHCRION 1D 310w Mare JRsGh Margn

SUCCestive Teac AND/Of write ODEFAUIONS Oy Ny FRISFAE! DIOCHASOT 10 DIOGTA™ Or FramMene NE CONtealie: MUKl DE e 19 ANOW I MESt 800 ng for he
8237A ay.east 500 g for the B237A-4 4nd S lanst 400 NS 10 1he B23TA-5 2376COYery Lme DEtweD SCTivd (OO OF Wiith Duites THE SAME recawery hme 18
PEEded Detwiren §0 BCIVE raad of write DUl loligwed Dy 8 DMA transier

10 EDP 13 an open COMEIO! ouiput This Difemeter aasumis e presence o' & 2 2K oullug 10 Vee

P 55 arINDUT INAI BNOUI Brwavs DO 51 8 100IC UGN VT AN INIBIAS! Bull- UL resiSIor Wil e31A0NEN § 10QIC MIgR when e 0in 1% WM Moxung It
reCOmmencec Rowdver thal (A 508 10 10 Ve

12 Quipu* Loading on the Data Bus s i- " Gate piyx 100pF caoacnsnce

¢

» w

i w»

o ;

A.C. TESTING INPUT, OUTPUT WAVEFORM .

WRT OUTRYY

ioae
[ 20
> TEST POINTS <
08 .
’ (X1}

AT TSNS MPUTS ARL DRIVES 4% Y av FOR AL OGH ¢ axD DA RO
Aiibie L THemG ML ASURENE RTH ARE MADE AT 20v FOR A LOGIC 4
UOAND L FIR A DG U how 2

|

CONTROLADOR DE DMBA
88



ll'ﬂ'el ) ) 8237A/8237A-4/8237A-5

A.C. CHANACTERISTICS~DMA (MASTER) MODE (1,2 0°C to 70°C,
Veem +5V 5%, GND = OV)

I, }

Symbol b 823TA B23TA-4 . B2aTA-S

arameler Min. : Max.| Min. | Max.! Min, , Max, | Unit

TAEL 1“0 N HIGH trom CLK LOW (& e ay Trme | ¢ 300 225 | -~ 200 ns
{ TAET | */ N LOW trom CLK HIGH 5 tay Time | L 200 150 | IRERE
L_E“E_ *119 Active 1o Float Daldy o =K HIGH H Co150 | 120 C90 ns
| TAFC | 14" AD or WAITE Float trom £ v FIGH ' | 150 | 120 P20 | m
[ _TAFOB 1 ruracuve to Fioa: Delay fra— =, MIGH 4 L 250 ! 190 , 170 ns
lj’*"._ 1 trom AEAD HIGH Hoiz ™.~ 1 TCY=100 | 1 TCY-100 | TCY-100 | ns
i‘"s_ "1t from ADSTB LOW Moz = ~a . . [ | 49 4 30 ! ns
| Ta *1R from WRITE HIGH Ho.< ~ ~4 TCY-50 | T TCY-50 . TCY-s0 | ns

ACK Valid {rom CLK LOW 24 3, Tume (Note 7) | D20 | 220 | o170 ns

TAR F438 KIGH from CLK HIGH 5 1. ~~1 igie 10) i - 2%0 1 190 |, i 170 | ns

——— | T LOW trom CLK HIGH De.a. ~~4 250 p 190 ' ns
i TASM_ | +1»A Staie trom CLK HIG= i | 250 190 170 | oa
{ TASS | 15 ADSTB LOW Setun ™~ —¢ 100 100 100 ns

TCH . ' Inck High Time (Transitio=s< 12 ns) : 120 100 | 80 | na

TCL ' *ingk LOW Time (Trangitio=s € *= ns} 1 1% 110 e ) ns
i;l:‘._. UK Cycla Time T 320 | 250 T200 | ns
oL ' LK HIGH to READ or WR °% _2W Detay [Note 4) | 270 200 o190 ns

TEXTR | HEAD HIGH from CLK FiG- 154« Deley Time . ] -

; oted) 1270 210 190 n3

TOU™W W UTE MIGH from CLK MIG~ 54, Dalay Trme 1

. Hote 4) | P00 15 1 130 n3
21 :

:;:,2 'RQ Valid from GLK MIGH Sea¢ Tsme [Note 5) ;_ l 160 120 | . 120 ns
—_— R ' | 250 190 | 1120 ns
i TESS TP LOW from CLK LOW 5¢:.z Time . 80 45 L 40 ns
L TEFW v Puise waath ; 300 225 | 220 | ng
 TFAAB  AUA Fioat 10 Active Deld -2~ CoK HIGH i ‘250 190 | IR
i TFAS _ 1iEAD or WAITE Achive o= <7 HIGH | 7 200 150 | T 150 | m
LTE498  'AFioat 1o Actve Delsy ~- —K HIGH ' 300 o228 | D200 | M
cTRE  \LDAVENa o CLK HIGH Sar.s “me 100 75 " ns
PTIRY saput Dara from MEMR HIG = noid Time [ o | : o ! ng

oS “ut Data to MEMA HIG= 5e:.2 Time 250 1w | , 170 % ny

e *utput Datas feom MEMW =5~ mold Time . 20 ! 20 | i 10 | I ns

oo 'ipul Dats vahd 19 MEW 7, ~iGH S 125 | 125 ! ns
HREL "NEQ to CLK LOW (S| 5% Sa_oTime (Note 7} ! o | i o i ns
| T3+ 1K 15 READY LOW Hoiz - w4 T 20 | | 20 | | ns
| TP 'IraDY 10 CLK LOW Setuz Time 100 i 80 ioe | | s

TE . ALISTB HIGH from CLK F'3~ Gelay Time ‘ - 200 | 150 | P 130 ns

TET WISTE LOW trom GLK M3~ Selay Time , e | | 170, [ W |
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A.C. CHARACTERISTICS—=PERIPHERAL (SLAVE) MODE (T, = 0°Cto 70°C, V¢ = 5.0V =5%,

GND = 0V)
Symbol Parameter 82374 82744 | 823745 OUnit
in Max. Min. Max. ' Min. Max.
TAR ADR Vaid or ©5 LOW to READ LOW 50 50 " 50 i ns
TAW ADR Vaiid 10 WRITE HIGH Setup Time 200 150 130 { ns
TCW €5 LOW to WRITE HIGH Setup Trme 200 150 130 1 e
TOW Cata Vahd 10 WRITE HIGH Setup Time 200 | 150 1 130 | na
TRA | ADR or C5 Hold tram READ HIGH 0 ] [ | na
TRDE | Data Access from AEAG LOW (Note 12) 200 | 200 140 | ns
TRDF ! DB Float Delay trom READ HIGH 20 00 | 20 00 | o0 70 ! ns
TRSTOD Powser Supply HIGH 10 RESET LOW Selup Time 500 ! s00 | s00 ! ns
TRSTS RESET 1o First IOWR 2TCY | 2rey | 2tCY | ns
TASTW | RESET Puise Width 300 300 | 300 " na
TRW | READwiath 300 ) 250 | 200 ns
TWaA | ADR from WRITE HIGH Mold Time ! 20 | =20 ;20 ns
™WC 1 CS HIGH trom WRITE HIGH Heid Time ] 20 2 I 20 ns
™D Data from WRITE HIGH Mold Time | 30 30 30 |
TWWS Write Wigth | 200 | =200 I os0 [
WAVEFORMS
SLAVE MODE WRITE TIMING
e
a v
v—— ™wC
| r—llo'l'll
Twwi
J— ’-NA
TAW
AD-A) i NPT ¥ALID 1
— —rw
Tow | ¢
R
DBO-DBT _j WPUT VALID r
Figurs 9. Slave Mods Write
I
SLAVE MODE READ TIMING
2\ 4
-
&3 !— ADDMNESS MUST BE YALID bjtK;
- TAR ™A
hw
o X )
: ThoE b ThOr — !
| ’
. oac-bar DATA OUT ¥aLD
t Figure 10. Sleve Mode Read h

. CONTROLADOR
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WAVEFORMS (Continued)

DMA TRANSFER TIMING
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Figurs 11. DMA Transier




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

WAVEFORMS (Continued)

MEMORY-TO-MEMORY TRANSFER TIMING

Loy l
A § |
rsu!——-:-: ——«Il i-—un mml:--—I —; I--—-uﬂ [ [
a . X !
" b i ’ |} b . |
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PYers ——.——-C; ADONESS VALID TL. ADDRESIVALID 1 ,4)—
D vero—m i | raron | |
! ! i I | —j !
TRAOY—— : ! | ! t
VAVAV, . 4 ; H
DBo.0N7 | - m OA’AOA’ - 5 — { s J‘q—‘ [ ' pgr i
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Figure 12 Mamory-to-Memory Transier

READY TIMING
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Filgure 13. Ready
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WAVEFCRMS (Continued)

COMPRESSED TRANSFER TIMING

f .
. 2 54 . 52 4 [ t -
,
o W
- " *
TASM - TASM ———e
AD-A? . x vALID g vALID
' Tneta ™el '
To&L e —_— L — —— TOCTR
' Y
—— -— - -—TOCTW
TOCTw t
—— e TRM ...._.. ..__.In..
™M —= — TAg=—— o—
l‘.m f \ ' . / \ :
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Z
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Figure 12, Compressed Transfer

RESET TIMING
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Figurs 15. Resst
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PROGRAMMABLE DMA CONTROLLER -

= MCS-85% Compaltible 8257-5
s 4-Channel DMA Controller
» Priority DMA Request Logic
m Channel Inhibit Logié

s Terminal Count and Moduio 128
Outputs

s Single TTL Clock

= Single + 5V Supply

s Auto Load Mode.

= Available In EXPRESS
- Standard Temperature Range

l. Available in 40-Lead Cerdip and

Plastic Package.

{See Paceaging Spec. Qroer #231369)

The Intet” B257 s a 4-channet direct memory access (DMA) controller, It s specifically gesigned 10 Simplily the

transfer of data at high speeds for the intel* microcomputer systems Its primary tunction s to generate, upon g
peripherat request, a sequential memory address which will allow the peripheral to read or wrerte data girectly to ort
{rom memory. Acguistiion of the system bus tn accomplished via the CPU's hold lunction The 8257 has prionty 1og.¢
that resolves the peripherals requests and 1ssues a3 COMpPosile hotd request 10 the CPU. It maintains the OMA cycie
count for each channel and outputs a contrel signal to nouty the penpherat that the programmad number of DMA
cycles s complete. Other output control signais simphiy ssctored data translers. The 8257 represents a anmhcm
savings in component count for DMA.based microcomputer systems and greatly simplifies the transter of data at

mgh speed between pefipherals and memornes.

(=1 ] QG
"W
oavs ‘/D "t
0.0y 1) L . A008
\t—-v [FLETL pat{ EMTR e DIETH
O
tus p—omar
TOR — "
by or
oW —— .
el CNTR Frul
CL R —
AL :!-Tf‘ ®
1BGHC
e [LF) e Q00 ¥
o, — . "
[ 1
= K. > A
o— p—nd cwts b SEITF
[ S ——
* a1 |— om0
ay —— "
2, — K "t
&, — T apon
con1ROL L tnth b SHA S
npapy LR
anD r_—J
i) e— e
LD e e a8ty
ST em—— MIBOLYEA
wlwa e——
Rpe— l
anire T ERR A,
1L m— L

Figure 1. Block Diagram
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FUNCTIONAL DESCRIPTION

Genarsl

e B257 15 & Drogrammable, Direct Memory Acess [DMA}
aseice which. when coupled with 8 single B-bit lateh
sepvides & complete tour-channel DMA controller tor use in
(mrel? ricfOCOMpUler Systems After beng intizhized by
goware, 1ne 5257 cantransfer a block ot data. containing up
= £ 384 py18s Delween memory and a pesriphefal device
@rectlly, withou! furtner intervention required of the CPU.
Joon recewing a OMA transier request from an enabled
se~oneral, ine 8257.

1 Acgyrres control Of the system bus.

2 Acknowtedges that requeshng peripheral which 13
connected to the mighesl pronty channel.

Outputs the least sigrilicant enght bits of the memory
azoress onto sysiem address lines AgA» Oulputs the
most sig nhcant eight tits of the memory adaress to the
* §-bur jatch via the gata bus (1he putputs of the latch
should drve adaress iines AgAw), and
4 Generales the appropriate memary and V0 read/
white CONtrO! SIgNats that cause the peripharal 10
receve or depasi a data byte directly tromor 1o the
2daresses lQcanon 1n memory,

(%)

*ne 8257 will retain control of the system bus and repeat
t~a'-agnsier sgauence aslong as 2 penpneraimantains s
SMA request Tnus. the B257 can transier a btock of gata
12 ‘rom™ 2 migh speed peripheral (e g . a sector ofdatacna
hoppy Ciskl N @ single “burst” When the specibied
number of cata bytes have been transterred, the 8257
ac'vates i3 Terminal Count (TSI oulput, informing the
ZPU that tne operation s complete.

Trne 3257 ofters ihree different modes of operation:
11 DMA read, which cayses gata {0 be transierred irom
memory to a peripheral, (2) DMA wnig, which causes
223 10 be transterred from a penpnerst (O memory,
3 {3) DMA venly. which does nol acluaily invoive the
transter o' data Whenan B257 channel s nthe DMA venly
™3aze 1t wil respond the same as described tor iransier
oDershons excen! that no memory or WD readrwnte
tonird sigrals will be generaled. thus prevennng the
i"anster o' gata The 8257, however. will gain conirol ot the
TVSEM pus and witl acknowledge the periphetsl's DMA
feguesi to- sach DMA tycle The Danpheraicanuse thesse
lxnowleage signais 1o enable an internat access of esch
Bvic 0! 2 gata Block M order to execyte some venticaton
o'izedure. such as the accumulation of 3 CRC {Cyehe
Regundancy Code) theckwaord For example 1 block of
OMA verity cycles might foliow a biock of DMA read cycles
'Memary to penpheral) 10 allow the penpherzt 10 venty 115
fewly acquired cata.

Block Diagram Description ’
1. DMA Channels

The 8257 provides four separate DMA channels {labeled
CH-0 1o CH-J). Eacn ¢nhannel includes two sixtean-brl

tegisters: (1) &4 DMA address regssier, and (2] a terfie

nal count regisier Both registers must be nitiahzed
belose a channel s enabied The OMA address register is
lcaged with the address of the first memory logation to be
accessed The valye ioaded in1p the iow-order 14-bits of
the 1erminal count regisier specilies the number of DMA
Cycles minus one pelore the Terminal Count (TC) outpus
15 acuivated For ingtance. s terminal count of 0 would
cause the TC output 10 be active in the first DMA cycle tor
1hat channel tn general, it N = the numper of desired DMA
cycies. Icad the value N-1:nto the 10w-order 14-bits o the
terminal count register The most signhicant two bits of the
1ermmal count register specity the type of DMA operatson
for ihat channel.
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8259A/8259A-2/8253A-8
PROGRAMMABLE INTERRUPT CONTROLLER

o IAPX 86, IAPX 88 Compatible » Individual Request Mask Capability
e MCS-80¢, MCS-85* Compatible » Single + 5V Supply (No Clocks)

» Eight-Level Priority Controlier = 28-Pin Dual-In-Line Package

s Expandable to 64 Levels s Available in EXPRESS

- Standard Temperaiure Range

w Programmable interrupt Modes - Extended Temperature Range

Tne Iniel S259A Programmable interrupt Controlter handies up 10 eight vectored prionty interrupts tor the CPU. It is
=aszadabie tor up to 64 vectored prionty interrypts without aadiional circustry it 19 packaged n a 28-pin DIP, yses
wMOS tecnnology and requires a singie + S5V supply. Circuitry 13 static, requinng no clock input.

The 82554 15 designed to mimimize the software and real time overhead 1n handling mulli-level prionty in!errupts._ll has
several.moges. permuiting optimization for a variety of sysiem requirements.

The B2594 15 fully upward compatible with the intel” 8259, Sohware onginatly wntien for the 8259 will operate the
33594 1n 3li 8259 egquivatent mooes (MCS-80/85, Non-Bullered, Edge Trggered).
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MORITOR

NE VIDEQD

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 aita resolucion,
probado por nosotros, funcioné
en perfectas condiciones. Alerta-
mos, sin embargo. que este mon-
taje solo estad indicado para los
técnicos experimentados en el
tema del video.

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

Los circuitos de alta tensién
poseen uncomportamiento tipico
defuncionamiento, y exigen con-
ceptos practicos para la solucién
de sus problemas.

Si bien por un lado considera-
mos que-es un proyecto muy
atractivo y satisfactorio para los
que se dedican a este tema, cree-
mas oportuno hacer esta aclara-
cién para evitar trastornos a los
lectores que no tengan la nece-
5arla expenencia en e] Aarea.
Recomendamos a todos, por otra
parte. la lectura del articulo, que
€s muy didactico.

Elmonitordevideo puede con-
siderarse el periférico de mayor
impontancia en una microcom-
Putadora, y muchas veces se le
confunde como parte integrante
de la misma. Vamos entonces,
antes de presentar su circuito, a

delinir ripidamente sus caracte-
risticas de [uncionamiento.

Toda informacién a ser inter-
cambiada entre el usuario y la
micro debe estar dispuestaen la
forrna “inteligible™ por el hombre,
va sea en [orma de caracteres,
simbolos o figuras (graficos). Para
satislacer esta condicién las se-
nales digitales generadas por la
microcomputadora son adapta-
das para estimular determina-
dos periféricos que trasladan es-
ta informacion al hombre. en
formas que €] reconozca. Las im-
presoras y las terminales de video
constituyen ¢jemplos tipicos. En
el caso de las impresoras. la in-
formacién digital. creada espe-
clalmenie para esta finalidad. se
aplica a una cabeza de agujas que
disparan sobre una cinta con
tinta imprimiendo en el papel las
letras, simbolos y dibujos.

En los terminales de video, se

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

desarrolla un proceso bastante
semejante, peroconlaventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintascontinta, ni papel. Todo el
proceso de impresion es elec-
trénico: el papel es sustituido
por la pantalla de un cinescopio,
y el elemento “tinta”, por ia luz
emitida resultante de la colisién
entre el haz electrénico y la capa
de {ésforo que reviste interna-
mente la cara plana de la panta-
lla (figura 1).

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

iPero muchos de ustedes es-
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taran preguntando si éste no es
exactamente e} proceso ¢ecutado
por la television! Si, elaro que si.
con algunas duerencias que tie-
nen como {in una mejor eficien-
cia. Veamos cudles son estas pe-
quenas dferencias,

Las senales de video provistas
por la computadora poseen ca-
racteristicas esencialmente digi-
tales. o sca son solamente dos ni-
veles para determinar el brillo de
ta pantalla:

- CERO (apagado = ausencia
de brillo)

- UNOQ
maxirmno]) .

Enoposicion alassenalesana-
logicas que admiten infinitas to-
nalidades de gris, entre el brillo
maximo y el negro (figura 2).

Una segunda diferencia im-
portante reside en lo que defini-
mos como “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 numero 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

E n' "VEL OF SLanco
T
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(enncendido = brillo
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{A) -'Seﬁal de video augutal

(B} - Sedal de video analegico

numero de puntos de una linea
de video. sufre limitaciones porel
propio sistema de transmision
de esas imagenes {{ransmision
por radio frecuencia o RF), que
limita la maxima frecuencia de
video que se puede transmilir,
dentro del sislema definido para
un canal de televisién (figura 3).
iEn las microcomputadoras,
esta limitacidn deja de existir,
con lo que se pueden lograr de-
finiciones bastante mayores! Una
primera ventaja derivada de este
hecho. es que podemos colocar
en una linea de video un niimero
rnavor de caracteres (tipico= 80
caracteres o mas}.
Unamicrocomputadora puede
incluir una etapa moduladora de
RF en su salida de video para
permitir gue esta serial alimmente
la entrada de antena de un re-
ceplor de TV convencional, y asi
operarcomio unterminai devideo,
naluralmente que con réstric-
ciones. En primer lugar, deri-
vado solamente del proceso de
esta modulacion. agregamosala
senal de videc una buena dosis
innecesaria de ruido. Otro factor
perjudicial en estos casos son los
problemas derivados 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 dltimo. la imitada resolu-
cion del receptor de TV. mas el
tratamiento analégico (etapa de
salida de video) de una sefial di-
ghtal (de la microcomputadora).
contribuyen a volver la imagen
“nebulosa”. con poca definicién

s

A,

- BAMDA DE LA SEAAL OE VIDED
PAGA Tw

T
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tanto para el texto como para los
graficos {figura 4l -

Por todos estos factores, el uso
de un moniter de video, diseriado
espectalimente parael tratamien-
to de senales digitales, es tndis-
cutiblemente ventajosc para to-
dos los sistemas de microcom-
putadoras.

Requisitos de un monitor

de alta resolucién

iSiintentamos reproducir una
senal de audio de alta fidelidad
{HI1-FI} en un equipo de audio de
bajos recursos, es evidente que
no obtendremos una reproduc-
cidén de alta fidelidad! Un sistema
de audio de alta fidelidad debe
ser constiluido por amplificado-
res de buena calidad (respuesta
en frecuencia) y “también” por
cajas acustitas de buen desem-
penio. )

Algo analogo exige el video. La
senal de video de alta resolucion
proporcionada por la microcoms-
putadora. solamente serd repro-
ducida a la perfeccidon enunequi-
po de alta resolucidn, que tnclu-
ya circuitos de buena caldad
{respuesta en frecuencia y “tam-
bién” cinescopio con capacidad
parareproduccionesde alta reso-
lucién).

Resaltamos por lo tanto que
todos los integrantes de un sis-
tema de alta resolucién deben
tener callficaciones compatibles
de calidad.
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E! cinescopio —

Un elemento de mucha impor-
tancia en el sistema de reproduc-
cion de video es sin duda alguna
el “cinescopio” ¢ tubo de rayos
catodicos. ya que tiene larespon-
sabilidad final de dar una buena
imagen. Esta responsabilidad es
todavia mayor cuando exigimos
una resolucién por encima del
término medio aceptado en tel-

- evision. Vamoes a analizar enton-

ces cuales son ios pre-requisitos
para obtener una buena resolu-
cienenla pantalla del cinescopio.

Cormo va mencionamos, una i-
magen se forma mediante el agru-
pamuiento 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 resolucion 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-
duccion logica, es facil pércibir
que para una misma dimensién
del cinescoio (ancho de la panta-
lla}. cuantoc mas elementos de
imagenquisiéramos colocar, tan-
to menores deberan ser los mis-
mos.

El tamario de un elemento de
imagen es definido por el contor-
no de la emisién de luz que se
forma en la posicién de la coli-
sidn del haz electrénico con la
pantalla. Este contorno puede
ser considerado aproxumada-
mente como un pequeno circulo.
El tamario de este circulo va a
estar en proporcién directa con
el grosor del haz al chocar con la
pantalla. Cuantomayor fuera el
grosor, mayor sera el circulo,
mayor serd el elemento de imagen
Y por lo tanto se podra distinguir
un menor numero de elementos
de imagen en una linea de video.
En esta condicion. si Intentamos
colocar un nuamero mayor de
Puntos, los mismos inevitable-

mentese superpondran unoscon
otros. jproduciendo no mas pun-
tos delirudos. sino borrones! Ahi
estd la causa de la baja resolu-
cion (figura 5).

El control del grosor del haz
electrénicoal incidir sobre la pan-
talla del cinescopio esta bajo la
supervision de la lamada “lente

electrénica” enel candéndel cines-

copio. Esta lente es responsable
por el enfoque del haz scbre la
superficie dela pantalla, muy se-
mejante al enfcque de un haz de
luz sobre una pared.
Cuantomayorseaericenfoque
mas concentracy sesa el haz de
electrones al chocar con la pan-

- talla, y por lo tanto menor serd «]

“punto” impreso.

Las lentes electrénicas en el
interior del canén del cinescoplo
estan forrmadas por campos elec-
trostaticos en una configuracion
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-
tacién de la rejilla de enfoque
del cinescopio.

Los cinescopios de alta resolu-
clén poseen la configuracidn de
esta lente electrénica de unmaodo
especialmente disefiado. y exi-
gen tensiones de polarizacién (de
foco) bastante mayores (fig. 6).

Entoque uniforme

Muy blen. obtenido un buen
enfoque del haz electrénico sobre

-

- \
-
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la pantalla. ¢nuestro monitor de
video de alta resolucién ya esta
delineado...? jDesgraciadamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

En virtud de ]a escasa curva-
tura de la pantalla, y de la pe-
queria distancia entre ¢l centro
de deflexién (posiciéon del yugol y
la pantalla. ¢l haz recorre una
distancia diferente en funcién de
su posicién sobre la pantalla. En
otras palabras, para alcanzarlos
bordes (cantos), el mismo debe
recorrer una disianciamayorque
la que recorre para alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescopios modernos, de
gran angulo de abertura (110
grados) (figura 7).

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

- )
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~—
O XD

' <-—— ML FOCO = IMASEN 314 DEFNCION

o>

{01



[J1] rti
o:u.u-.a.e..hm.._-o v wre e !bl |
\ "y "™ |
' o8t [ |
” [11]
- s
w

I

|

Juag 4 iesn @lll _

11804m02 13 _

* 1 —
" Ll

) v |

—

P eva w1}
At -

ity »Ois

¥ EV) NOIIVILIY Yivg "

IR N0 M ¢ "

L1
OxAy iy

wOdv kD v OOvIe0IY &

1 "y
Teniwia rit o
vwoid1 1430 I3

ALE
.
ane
LIS LT AT
i
vk J
od0Iv) _—— -
am e I8 113}
—— |} 172

Illl.n'......l._

.
11
01 ited vy

LR TR ] AL~

YOV AS
hiLEE TRt

{02




CATA00 OCL CiNESCOMO

wiplo
inPyt

' AL twson

para alimentar los demas ele-
mentos del cinescopto y 1a etapa
de salida vertical (=25V).

Montaje

Elcircuito del monitorde video
esta compuesto por dos médu-
los:la placa principalyla plaqueta

de cinescopio. La {uente de all-
mentaciéon., con excepcion del

transformador de fuerza, se

sitiaenla propia placa base. Los
disenosde estas dos placasapare-
cen en la figura 10.

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

-] -]

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

Inicie e} montaje por los com-
ponentesmenores (maslivianos},
redoblando su atencién cuando
sean del tipo “polarizado™ como
por ¢jemplo capacitores elec-

{03
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troliticos. dicdos 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 jJumpers necesarios.

Estos jumpers deben ser trozos
de alambre 22 AWG (didmetroen
mm 0.6438) rigido o {lexible.

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

Seleccione el jumper apropia-
do (dicdo D5 alimentando el pin
4 del Fly-Backl. La olra posicion
(diodo D5 alimentando el pin 5

"del Fly-Back) permite la opera-

cion con {recuencia horizontalde
20kHz.
Parafacilitarlapruebadeesta

. placa principal. ¢s conveniente

subdividirla en dos etapas basi-
cas: la de baja tensionyladealta
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-backl] .
- eltransistor de salida hori-.

zontal (Q4)

- el Cl-2 (salida verlical)

- la bobina e lincanidad -

(04



- el transitor drive (Q3)

Por ser estos componentes
mayores y mas pesados, y dado
que no contribuyen a la prueba
de funcionamiento de esia pri-
mera etapa. el manejo dela placa
sin ellos se vuelve mas facil, y al
mismo tiempo evita culquier tipo
de accidente (el nucleo del fly-
back y de la bobina de linearidad
no deben sufririmpactos mecani-
cos, a nesgo de partirse).

El disipador de aluminio (figu-
ra 11). soporte térmico de Q4
(salida horizontal). CI-2 (salida
vertical). y C1-3 (regulador de la
fuente), también pueden dejarse
de lado en esta primera etapa, a
menos gue usted opte porusar la
propia fuente de alimentacion del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
sivo de tensién {6 a 12V). Los
translormadores T1 (drive) y T2
{foco dinamico} no entraran en
funcionamiento en esta primera
etapa. pero pueden montarse en
la placa. Atencién a la numera-
cion de los pins de estos transfor-
madores; evite colocarlos inver-
tidos {primario y secundario).

Primera prueba
de funcionamiento

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

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

-copio ni el yugo de deflexion, ni el

TRC :

Céloque la placa montada y ~

revisada en el banco de trabajoy
aliméntela con una {uente auxil-
iar de 12V. Es conveniente apli-

Lcarlatension de alimentacion en

modo creciente, monitorizando
con un osciloscopio 1a salida de
senal por el pin 11. La figura 12
muestra la forma de onda que
debera estar presente alli. Cual-
quier irregularidad. vuelva a Ins-
peccionar la placa. desconectan-
dolafuente de alimmentacion. De-
be ser considerado normal un
pequernio calentamiento de este
circuito integrado (CI-1).

La resistencia R9, de 820 {1, ali-
menta el pin 16 proporcionando
la corriente minirmna para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
cién) para efecto de control de
la frecuencia (sincronismo). Es
convenierite levantario en esta
primera etapa de prueba, para
evitar que bloquee el arranque,
una vez que la etapa de salida es-
ta inoperante. No es 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 horizontalR14, girandolo
para un ladoy el otro, observan-
do en el osciloscopio la variacién
delafrecuenciadelasenalde sa-
lida. manténgalo en la posicion
en que obtenga la frecuencia
norizontal correcta de 15,75kHz
{periodo de 63us). Mas tarde se

@
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debera retocar este ajuste.
“"Acuérdese de soluctonar los
problemas por etapas. que re-
sulta mucho mas simple y ra-
cional que intentar solucionar-
los como un todo.

Montaje de la
segunda etapa

Coloque ahora el resto del ma-

terial para completar el montaje
de la placa principal.
- Al disipador de aluminio en
fon.ade "U" se acoplaranettran-
sistor de salida horizontal {con
mica de aislamiento). <l regulador
de la fuente de 12V y el CI de
sallda vertical. Solamente el tran-
sistor de salida horizontal exige
aislar de su colector con la tierr
del disipador.

Realice ahora el montaje de la
placa del cinescopioc. La dispost-
cién de las terminales de los tran.
sistores est4 esbozada enla figu-
ra 13, Atencién al soldar el soque
del cinescopio en la plaqueta.
En é! existe un pin vacio (sin
agujero) que sirve de guia al en-
chufario en los pins del cines-
copio. Verifique su postciénipara
que coincida con las conexiones
a los elementos del tubo. Una
buena referencia son los pins de
filamento (3/4). Para localizarlot
en el tubo, puede usar un ohmi
metro y verificar la baja resis
tencia entre ellos.

ﬂ WSTD O PR
visTO POR
e ABAIO o
'@l »razz wsor
1
.3 vorool
MENTL :ol' st
o]
hY
™ )
[ ] 1
VIITO POR ABAJD
ces?
-
Ormada l saLos
TIERAA .

lt05



Lasx conexiones entre ta pla-
ca del cinescopio y la placa
base deberan ser de una exten-
sion suficiente para que concuer-
den con la disposicién mecar.ica
final. Estas conexiones son: la
rejilla de fovo (pin 7). la rejilla av-
ailiar G2 (pin 6). la rejilla de con-
trol G1 o de brillo {pin 5). el cato-
do (pin 2). la tierra (pin 4, fila-
mentoy +12V{pin 3}y {inalmente
la alimentacién para el transis-
tor de salida de video +57V en la
placa. La terra de la placa
del cinescopio debera también
serconectada alatierradelcines-
copio (aquadac), como muestra
la figura 14,

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

Por fin, la conexién del trans-
formador de alimentacion: la en-
trada alternada del secundario
de 18V del transformador va a

. alimentar la placa principal. don-
de sera rectificada y filtrada,
yendo a alimentar el regulador
de 12V,

Prueba final

En esta etapa de prueba {inal,
todos los circuitos del monitor
deberdn entrar en funciona-
mienteo. y por lo tanto. como se

lb
3
L1

RESORTE

ALAMDAE Of TIEARL
GELCINESEDMO

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 circulto. para
que sirvan de referecia en su tra-
bajo {figura 186).

Consiga un osciloscopio ¥
una fuente de alimentacidn
ajustable para dar principio a los
trabajos finales.

Siempre recomendamos que
preferentemente se use una fuen-
te de alimentacion externa (12Vx
1A) hasta que coloque el circuito
en pleno funcionamientao.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexién influira sobre
estas etapas. Revise con cuidado
las conexionesdelas bobinas ho-
rizontales (Ha y Hb) y verticales
“a y V) al circuito. En caso de
duda. con un ohmetro puede
factimente localizar las bobinas
de deflexion vertical pues las mis-
mas presentardn una resisiencia
bastante superior (del orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
Elbobinado de la defllexion verti-
cal se hace sobre el nucleo de
ferrita del yugo, puec este bobi-
nado exige una inductancta alta,
para hacer carga a los 50Hz 6
60Hz de la defllexién vertical, Ja-
mas conecte el circuito sinquela

conexién del yugo esté hecha.

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

¢) El chupén del cinescopio
conduce la "muy alta tensién"
necesaria al anodo para que e}
haz de electrones sea atraido ha-
cia la pantalla. Sin esta MAT.
aunque e] resto del circuito esté
funcionando. no habra brillo en
la pantalla. En ningfin caso pro-
ceda g la lectura de esta MAT
{del orden de 13kV) ya sea con
voltimetro o con osciloscopio.

d) Mucho cuidado al manipu-
lar el cinescoplo. Su parte mas
delicada y frégil es el “cuello”.
Jamas zzrgue el cinescoplo sola-
mente por este “cuello”. Sostén-
galo siempre por la cara exterior

)

orves
BALIM W

= LI
= :

V-

COLECTOR O

BALICS WORITONTAL) vee
mmo 3

e AS0vee
mmo 4

|l 06




de la pantalla.

e) Eldnodo del cinescopiolcara
mlerna que reviste el tubo) forma
un capacitor con la faz externa
de grafito. Asegiirese de que este
capacitoresté descargadoduran-
te la manipulaciéon del cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo (10k)
entre el anodo v el grafito o tierra
del tubo. Evite cories desagra-
dables v accidentes inesperados.

f) El comportamiento del ci-
nescoplo es muy semejante al de
una de las “viejas™ valvulas.

El brillo de la pantalla es el re-
sultado del pasaje del haz de
electrones entre el catodo (emi-

'sor) y el anodo (receptor). Porlo
tanto. son condiciones esencia-
les para tener el brillo de la pan-
talla: filamento caliente, tensién
de aceleracién en el anodo (MAT),
polanzacién adecuada en los
demas elementos como el catodo,
rejilla de control. rejilla auxiliar
-y rejilla de foco.

g) Como las [uentes auxiliares
son generadas por los secunda-
rios del “lty-back” cualquier con-
sume de estas [uentes que esté
por encima de lo normal (por e-
jemplo. cortocircuitos) se refleja-
ra como dificultad de desemperno
del transistor de salida horizon-
tal. pues es él quien provee toda

la energia de este sistema. La

elapa verlical es alimentada por
latensionde +25V generadacnel
pin 5 del {ly-back. Si por ejemplo
el CI-2 estuviera con un consu-
mo exagerado oen corto, eldrena-
je de cormente de esta [uente
auxiliar bloqueara la salida hori-
zontal

h} Si occurriera algun tipo de
problema en la etapa horizontal.
es normal que las tensiones
auxiliares no se presentenensus
valores correctos. Porlotanto, en
estos casos. procure solucionar

- el problema principal. y no tome

como referencia estas tensiones
auxiliares, que volverana lo nor-

malencuanto seresuelva laano-
malia.

Ajustes del monitor

Son necesarios los siguienies
ajustes. después que e] aparato
esté funcionando normalmente:

¢ Frecuencia horizontal: de-

termina la frecuencia libre del
oscilador honzontalque debe ser
igual o muy cercanaala {recuen-
clade uso.
Sin ninguna senal aplicada a la
entrada de video. ajuste por R14
la frecuencia de 15.75kHz en la
senal de salida del pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronta
de Ia imagen en la pantalla.
Si fuera necesario, se pueden
hacer pequerios retoques con la
tmagen en la pantalla.

s Frecuencia vertical: pro-
cedimiento Idéntico con relacién
al osciloscopio vertical. Con una
frmagen en la. pantalla, ajuste
mediante R8 hasta conseguir su

Este circuito proporciona una

CIRCUITOS & INFORMACIONES

CONVERSOR
LUZ/FRECUENCIA

szhal de salida cuya frecuencia
depende de la intensidad de la luz
queincide enun elemento sensibla,

en este caso un LDR.

La iorma da la onda obtenida

) =Clranrzv
W - .

puede serendiente desierra, como
puisos bien agudos, segun e elec-
trodo del transistordedonde panta.
En el emisor det transisior unijun-
tura tenemos una forma de onda
diente de sierra.y an ta base de B1
tenemos pulsos agudos de buena
intensidad. .

El circuito es un oscilador de
relajacion donde la constants de

3

tiempo RC es variable, ya que R
representa la resistencia del LCR,
que ¢s funcién de la iuz incldente.
En la figura se ve el circuilo
simple qua puede alimentarse con
tensiones entre 6 y 12V.
La banda de frecuencias para ¢!

" circuito ests entre 100Hz y 5kHz

pero puede maodificarse cambi-
ando Ci. Valores mayores dismi-
nuyen las frecuencias de la banda,

E! transistor unijuntura acon-
sejado es el 2N264G aunque

pueden probarse equivalentes,

Una aplicacion posible de este
circuito esta en el desarrolto te un
fotometro digital.
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fijacion vertical.

» Altura vertical: zjusta la ga-
nancia del camino vertical de
la senal de deflexion, y por con-
siguiente, 1a altura de la imagen
en la pantalla. Su ajuste puede

realizarse con una imagen que
llene todo el conterne de la pan-
talla [por ejemplo un paudén
blanco). Actue sobre el trimpot
hasta conseguir la altura desea-
da. En moniteores de compulta-
dora, se recomienda una altura
de 3/4 de la pantalla, o la prefe-
rencia del usuario,

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

eAjuste de foco: como
el propio nombre lo dice, obten-
dra un punto éptimo de focali-
zacion del haz sobre la pantalla.
Use una imagen con bastantes
detalles graficos para una mejor

pot R39 ajus_z el limite de apa-
gado horizor——=z! y vertical, o sea,
paragueel r-".::mo delhaznosea
visible en la c=ntalla. Este ajuste
se hace obse—-ando hasta que la
imagen per——=znezca agradable,
sin sombras .z nubes, y sinlineas
de retraso v=-ical. La senai de
video debe ==r conectada a la
entrada. T

» Gananciz de video: en fun-
cion del nive: Zie seflal de video a
ser aplicadc = amplificadordela
placa del c:z#scopio. podrd ser
necesario sz <ituir la resistencia

« Control de brillo: el trimpot  apreciacidn de este ajuste. R45 que des=-mina la ganancia
R24 ajusta la tensién de polari- ¢ Ajuste de apagado: el trim- de la etapa.

. usrA DE MATERIALES A
Resistores . R33 .47k c16 - 100n/250V (PL) D12 - puente rectifica-
RO1-820R - R34 - 560R . €17 -10n/400V (PL) ‘dor Lol
RO2-82R R35-4R7 - C18-8n2/250V (PL) .- L
RO3-4k7 ... R36-47k . . C19-1n/50V(CR) . Transistores
RO4-1k R37 - 2Kk2"~ " C20-820p/50V (CR) - Q1- 30548 - .+: "l
RO5-100k . A38 - 680R C21-4u7/16V (EL) Q2, O5 - acs49
ROG - 220k - - - R39-2k2-_ - C22-4u7/16VY(EL) - -.. Q3-830637.. .
RO7 - Bk2 . R40-22k C23-220./40V (EL} : - Q4-3U407
ROS-470k (TP) .. . R41-27k. - . C24-10n/600V (PL) - = Q5- BF422 .
R0O9-820R 7 R42-1hk o - C25-221/100V (EL) . - Varics: cinescopio 127
R10-6k8 = " R43-1k2 - .C26 -1000/100V (EL) (31 &) Philips mf
R11-2k7- 7 "~ - R44-22R" - . .-~ . C27-100W/100V(EL)- - 336 GH/B, unidad:..

R12 - 5k& R45-47R ! C28 - 100n/250V(PL) defiestora (yoke) . N
R13-33k TP = mini trimpot .C29 - 390p/50V (CR) =~ Philip>s 3106 108677? -
R14 - 10k (TP)  *ajustala ganancla de  C30-33n/250VOP (PL) transformador salida = -
RI15-6k8 * . ' video. - . C31- 1000016V (EL) . horizontal (fly-back) .- .
R16-820R -~ - - . C32-6uB/16V (EL)- .  Phitips 3106 108 3167, - -
RI17 - 220R Capacltores ' C33- 1001/25V (EL) bobina de linealidad .
R18-5R6 ' - I COT -4y 7/116V (EL) - C34 - 22000/25V (EL) . Philips 3106 1082660,,'
R19 - 470R Co2 - 101 /16V (EL) C35.- 330n/250V (PL) ~  transformador drive -~ .
R20 - 2M2 (TP C03 - 221/16V (EL) C36-22r/250V (PL) . (T1) 1171, tmnsforma-‘
R21 - 22k C04 - 150n/63V (CR) C37-27:Lu/25V (EL) .. dorparafoco -~ i
R22 - 100k CO5 - 1./63V (EL) CR = ceramico’ dinamico (T2) 31681, ,-
R23- 47k .- C06 - 150p/50V (CR) PL = poliéster zocalopara - . : -
R24 - 220k (TP) €07 - 10u/16V (EL) EL = electiolitico cinescopio TpIns. S
R25-270k . <. CO8-680n/50V (CR) ST = styrofiex. zocalo para Cl 18 pins,
R25-56R ' ° ¥ C09- 100016V (EL) 0 - - S transformadorde .- . =
R27-8k8 - . ~ " C10- 1n8/50V (CR) Diodos: fuerza con secundario
R28.680R: " - - C11+ 2201/16V (EL) D1,D2-BAV21 - - - . de 18V, cordonde -
R29 . vﬁs C12 - 180p/63V (CR) D3,D5a D9-BYV9SC ftuerza, placadecir-- .
R30 - 2201(TP) C13-47n/250V (PL) - D4 - BY206 6 BY448 culto impreso bass,
A31 - 3308 C14 - 2n2/100V (ST) D10 - BAX12 plaquetade -
_R32-22¢ C15 - 100./16V(EL) D11 - zener 6V2 clnescop!o etc

o
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“Unidades de Disco Flexible
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@ A, hAutomatic Drive Tpsts

E B.’ Manual Drive Tests

C. Diskette Utilities |
li !
I

E Enter command (A - C): l
[lg Dr: A Trk: 8 Side: @ fervs: @ Seek: & Settles 15 DS Sound
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B E
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Enter Lrive number (A - D):

_ - ‘ S
chtar Seek Time . &
{2, 4, &, 8, ... 32 msecs.i:

Enter Head Settle Time (8 to 56 msers.);
' Enter Retries (8 to 20): ' .
Single / Double Sided (S/D):

Sound - Yes/No (Y/N):

Dr: A Trk: #  Side: 8 FRtrys: @ Seek: &  Settler 15 DS Sound
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E Autoaztic Tests —
Side ﬂ Side 1
% RPM: -8
E Centeringa: Track 21 ok ok
@ Radial: Track 8 =13 +#17 [+8] =13 413 [+#]
g 15 -13 #13 (+4] -13 +i3 [+8]
E 19 ) =13 +13 [+8] .o=13 +13 (]
Aziputh: Track 34 47 42 ' -2 2

[}
E Number of Passes = w4 Jrive PASSED A]l Teets #22
U] )
] |
) Fress S key - Stop Test at End of Current Pass : |
E] fress Esc - Exit to Automatic Test Menu
7 Press P Key - Print Screen
E Fress fny Other Key tc Restart Test
Drt A Trk: 34 Side: | Rtrys: @ Seek: &6  Settle: 15 DS Sound
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ﬁﬁ@@ SEEEEE | S1515] 515) 515151 S1s] SET

Hanual Test Menu

A. Setup Drive 1. Random Seek, Read & Write
+ B. RPN J. Track Seek '
#+ £, Diskette Centering K, Alternate Track Seek
# [, Radial Al:gnment L. tast Disk Error Status
# £, Aziputh Aligneent M. Select Side @
* F, MHysteresis N. Seiect Side |
6. Accordion Seek I, Main Menu
H. Fandoa Seek & Read
L

Enter command (A - 1):

Dre A Trk: #  Side: @ Rtrys:t ¢ Seek: & Settler §5 DS Scund
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Press Esc - Exit To Menu
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.~ SINTOMA

ACCION CORRECTIVA

Después de encender la impresora la
cabeza de impresién se mueve erréneamete

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

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

Cuandgo la impresora se coloca en linea, la
cabeza de impresién se musye pero no
imprime.

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

‘Inconsistencia en fa formacidn del caracter
(impresién de los puntos clara y obscura en
forma aleatoria).

* Apague la impresora y asegurese que los
cables de atraccion esteninteractos. Revise
queno haya matenales 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. ' '

- Efecte un defauit reset (ver pé(@fp 5.3)

* Restos de papel 0 suciedad bloquean la luz
en el sensor de margen izquierde, Limpie
cualquier suciedad sobre el detector de
margen izquierdo.

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

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

- No se ha instalado el cartucho de cinta, o
habiéndose instalado esta muy usadoola
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-
ro y observando la lengueta para verificar
que gire en sentido contrario a las maneci-
llas del reloj.
.

* Use la palanca de ajuste de [a cabeza de
impresion para acercada al papel.




SINTOMA

ACCION CORRECTIVA

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

La cabeza de impresion rasga el papel en el
lado izquierdo

La cabeza de impresién rasga la orilla
derecha

La primera linea de impresion esta en el tope

La impresora produce una estrecha columna
de impresion

El led d‘e PAPEL permanece iluminado o con-
tinua ilurninado después de que la impresora
ha operado por un corto periodo.

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

- Doble el papel hacia arriba para resolver el
problema.

- La ranura de alimentacién de papel esta
obstruida -limpiela de cuatquier suciedad.- -

* Mueva la forma ligeramente a la izquierda
de ta! forma que la orilla de la cabeza de im-
presion no abandone el papel. Ver parrafo
1.6.1 paso 4 para colocar el margen izquierdo
en el papel.

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

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

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

* Revise |la programacién del margen derecho
e izquierdo (FUNC 5 y 6 ver parrafo 2.4 4)

El papel es demasiado delgado. El papel
translucido permite que la luz pase al sensor
de iuz. Use papel grueso o programe la FUNC
40en 1,

L6



SINTOMA

ACCION CORRECTIVA

Cuando se coloca en linea, la cabeza de
impresioén no se mueve o no imprime.

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

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

El papel avanza continuamente cuando la
impresora se enciende.

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

El pape! se rasga

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

- Asegurese que el cable de comunicacion esté
perfectamente unido a la impresora y al compu-

.| tador.

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

* El camino del papel esta obstruido. Limpie
el camino del papel. No debera pasar por las
esquinas de un escritorio, orillas de la caja
del papel, etc.

* Revise la programacién de las funciones 2.3 y
39.

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

- La tecla de'F.F. o AVAN esta pegada. Trate,
presionandolz, de liberarla.

* Los tractores de formas estan demasiado
cercanos 0 demasiado alejados. Ajustelos de
acuerdo al tamano de fa forma usada.

- Los aqujeros de las formas no estan alinea-
das. (Ladoe izquierdo con respecto al lado de-
recho).




5.4 CODIGOS DE ERROR

Si una falla es detectada en la memoria no volatil de trabajo el led de ERROR empezara
a parpadear y el codigo de error "6508"aparecerd en ei display de panel de control. Una falla en
la memoria de trabajo usualmente es el resultado de descargas electrostéticas o fluctuaciones en
la linea de alimentacion de la impresora. El operador podra continuar la operacién presionando la
tecla de CONT. Los valores originales seran cargados en la EN-180 en lugar de los valores
programados por el usuario. El operador debera, por lo tanto programar cualquier funcion
discreta o de valor a los valores usuales y reanudar la operacnén Si el error persiste la :mpresora
debera revisarse tan pronto como sea posible para corregir la falla. -~

5.5 DIAGNOSTICO

) La tabla 5.1 provee los procedimientos para diagnosticar la impresora a nivel del

operador. Para diagnosticar la impresora el operador deberd localizar el problema de la
impresora en la tabla 5-1 y efectuar la accidn correctiva bajo los procedimientos dados. La
impresora debera ser revisada para una operacién apropiada entre cada paso de accién
correctiva. Si la falla no puede corregirse usando 108 procedimientos descritos en la tabla 5-1 , un
técnico calificado ¢ directamente el departamento de Servicio de Intelecsis debera proporcionar
servicio a la impresora.

PELIGRO: El cperador debera desconectar la impresora de la alimentacidén de C.A. antes de
realizar cualquier accidn correctiva que requiere trabajar dentro de |a impresora.

TABLA 5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

Después de encender ia Impresora, ia * Asegurese que el cable esté incertado en el
impresora aparece muerta. (no hay ruido en a | receptaculo de C A,

maquina, no hay movimiento de la cabeza de | - Asegurese que hay energla en el recepta-
impresién no hay luces en el panel frontal. culo de la pared.

- Revise el fusible de linea de la Impresora.
Un fusible fundido es una indicacidn de proble
mas mas serios.

Después de encender |a impresora la impre- | * Presione |a te¢cla de RESET

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

Apague la impresora e inserte i pin 16 del
colucior si éste no esta conectado.




MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION

Este capitulo provee los procedimientos de mantenimiente periddico y diagndstico que
puede ser realizado por el operador. Estos procedimientos no requieren conocimientos
especiales sobre electrénica o impresoras. Cualquier diagnéstico o mantenimiento mas alla del
nivel presentado en este capitulo debera ser realizado por un técnico calificado.

5.2 MANTENIMIENTO PERIODICO

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

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

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

La cubierta superior de {a impresora puede limpiarse con alcohol. Para limpiar la cubierta
de acrilico hagalo con una franela suave. No use papel para limpiar la cubierta de acrilico.

5.3 DEFAULT RESET

Un método atil para corregir problemas con la EN-180 es el default reset o clear reset. Si
la impresora opera ildgicamente o falla al obedecer la programacion de cualquier funcion de valor
o discreta el usuario debera realizar un default reset {ver procedimiento en el parrafo siguiente).

Un grupo de parémetros originales que permanentemente almacenados en la impresora
seran cargados en |la memoria de trabajo. Para identificar los valores originales de cada funcién
dirigirse al Apéndice A, Apéndice G y H. Cualquier valor programado por el usuario se perdera al
- aplicar el default reset. Después de ejecutar un default reset, estas funciones deberan

programarse con los valores que el usuario reguiera.

\
NOTA: La tarea de reprogramar las funciones de valor y discretas es aun mas simple si
estos valores han sido anotados previamente.
oo
Para aplicar un default reset o clear reset ejecute los siguientes pasos;

1.- Presione y mantenga la tecla de BORRA

2.- Presione y libere la tecla de RESET

3.- Continue presionando la tecla de BORRA hasta que ia cabeza de impresién regrese y
se detenga en su margen izquierdo.
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- i -EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

J

Uno de los elementos mas importantes de cualquier sistema digital es, desde luego, el programa
encargado de coordinar todos los elementos tanto de hardware como de software, que
conforman at sistema Genéricamente dicho programa es conocido como Monitor, IPL o BIOS.

Las funciones gue realiza un programa Monitor son las siguientes:

« Configuracion de Interrupciones

» Configuracion de DMA

« Configuracion de Puerlos (Serie y Paralelo)

= Configuracidn de Teclado y ademds periféricos
« Transferencia de Control hacia:

a) Un sistema de mayor jerarquia
b} El usuario

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

» _ Cargado de datos en memoria

» Lectura de dalos en memoria

« Control de Periférico

s Ejecucién 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 rutinas adecuadas de BIOS,
Antes de enirar a este punto es importante iratar algunos puntos basicos para una correcta
asimilacidn de los elementos gue aqui se expongan.

MAPA DE MEMORIA DEL SISTEMA

Concretamente, en las computladoras personales de IBM, el programa de inicializacién se
conoce como BIOS (Basic Input Output System). En la figura 1 podemos apreciar el Mapa de
Memoria de una 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.



Analizando el mapa propuesto, el espacio direccionable de 1 Mbytes de 8088 fue dividido en
varias dreas funcionales, la que en-este-momento nos ocupa es'la correspondiente al BI1OS. Es
importante notar que cualquier sistema basado en este microprocesador debe lener memoria
ROM en la parte mas alla del espacio direccionabie 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 divisién general entre RAM en la parte baja y ROM en la parte alta
del espacio direccionable.

EL MICROPROCESADOR 8088 T

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

En esencia, el microprocesador determina la capacidad del sislema ya que su velocidad
establece la velocidad méaxima de operacién del sistema, siempre que los dispositivos que lo
acampafien (memoria, puertos elc.) trabajen a la misma frecuencia de operacidn, sus pines de
datos y direcciones establecen ta capacidad de almacenamiento y el tamafio de las palabras,
sus pines de control indican el tipo de interface E/S que debe ser usada.

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

1. Provee las seiiales de liempo y control para todos 105 elementos del sistema.
2. Busqueda de instrucciones y dates desde la memaria

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

4, Decodificacién de instrucciones.

-

EL BIOS

El BIOS esta echo de cidigo y programas que proporcionan el control a un nivel del dispositivo
para la mayor de los disposilivos de entrada salida en e! sistema. En la familia IBM PC, el BIOS
estd contenido en ROM en la tarjeta principal del sisterna, junto con un conjunto de rutinas
llarmadas POST (Power On Self Test}, que verifican [a maquina cuando ésta es encendida.

El BIOS crea independencia del hardware proporcionando un cierto nivel de separacidn de éste.

Por ejemplo, cuando se hace una llamada al BIOS que envie un caricter a ia impresora, el
programador no necesita conocer |a direccién de E/S de puerto del impresor o como controlario,
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El BIOS normaimente es invocado via un conjunio de interrupciones vectorizadas en varios
puntos de entrada del BIOS. Otros vectores de interrupcion son usados para servir la
interrupciones de hardware, tales como bperacién de disco terminada® En términos practicos,
el software invoca el BIOS cargando los registros apropiados en el microprocesador y usando
las instrucciones INT. T .

Ei BIOS es extendible. Cuando las rutinas POST se.ejecutan como parte de su operacién busca
el espacio de direccién de la ROM para rutinas 5idd-on’, las cuales entonces son invocadas asi
que ellas pueden instalarse por si mismas. Por ejemplo el IBM EGA, extiende ia interrupcion de
video INT 10, como se indica en la tabla 2.

La regla para las entradas del BIOS, es una interrupcién 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 manejador del dispositivo.

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

En lo que se refiera a las localidades de memoria absoluta, nétese lo siguiente: Algunas
funciones han sido agregadas a los vectores de interrupcion (0:0 a 3FF), pero ninguna funcién
ha sido redefinida. Los mapas de memoria para el despliegue de video {A000:0, B000:0 B800:0)
no cambiaran el modo de operacién del BIOS para un modo de videa dado. Si el mapa de bit es
alteracdo, un nuevo modo es definido para sopostario. Las areas de datos del ROM-BIOS
(iniciando en -40:0) retendrdn sus definiciones actuales tanto como las funciones
correspondientes estén definidas. En otras palabras, las definiciones pueden cambiar a capricho
de IBM. .

INTERRUPCIONES EN EL 8088 -

Una interrupcion es un microprocesador es la suspension temporal de la ejecucién de! proceso
que en ese momento realiza et procesador, e inicia la ejecucion de otro, que por lo general se
conoce como Servidor de la Interrupcion. E! Controlador de Interrupciones es el encargado de
determinar la causa de la interrupcion, tomando |a accién apropiada y regresando el control al
proceso que originalmente fue suspendido. Esto es, se selva es estado actual del sistema en el
stack y se salla a una rulina de servicio a la interrupcién solicitada, dicha rutina es determinada
por el namero de la interrupcidn. Después de que la rutina ha terminado, se realiza un tegreso
de interrupcién’ lo cual causa que el programa que se trabajaba previamente reasuma su
ejecucion.

‘Las interrupciones son generalmente causadas por eventos extemos al CPU que requieren
atencién inmediata. El 8088 reserva el primer Kbyte de memoria para almacenar en él la tabla
de Veclores de Intesrupciones en un formato segmento-desplazamiento (segment-ofiset). Esto
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significa que cada direccién requiere 4 bytes por lo que el 8088 soponé 256 veclores de

interrupcion, Estos 258 tipos de interrupciones pueden agruparse en tres categorias basicas:

s Intermnas de Hardware: Generadas por ciertos eventos encontrados durante 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 cual especifica donde
se encuentra localizado el programa manejador de interrupciones para ese tipo de interrupcién.

El sistema operalive 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 intemas de hardware y ei , BIOS en tanto que ias inlerrupciones 20H a 3 FH son
usadas por el DOS, y el resto, 40H a FFH, esta disponible para ser usadas en aplicaciones
posieriores.

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

INTERRUPCIONES EN EL ROM-BIOS

Cada una de las interrupciones en le ROM-BIOS est4 asociada cén un numero de opciones que
pueden ser accesadas dependiendo del valor contenido en el registro AH al momento de ser
solicitada la interrupcién. La lista completa de las interrupciones el BIOS se da en la tabla 1.

INTERRUPCIONES EN EL DOS

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

En este momento ya tenemos los elementos necesarios para poder emplear algunas de las
rutinas del BIOS mds importantes y que nos permitirdn realizar algunos diagnéslicos sobre el
funcionamiento de la computadora. Para ello se diseflard un pequefio programa que maneje
algunas de !as interrupciones dadas en las tablas 1 y 2, evidentemente no es posible realizar e!
anélisis de todas las que se planiean en dichas tablas, por l¢ que $e ha echo una seleccion de
aquellas que sean mas representativas del uso y manejo de'las interrupciones.
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THE 8086 REGISTERS

Scratch-pad registers
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8-BIT HMOS MICROPROCESSOR
8088/8088-2
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-— SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR 8088

& 1.- Recibe la sefnal de POWER GOOD.

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

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

= 4.- En OFFFOh se ejecuta la autoprueba.

= 5.- Se prohiben las interrupciones.

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

= 7.- Se ejecuta el CHECKSUM del BIOS.

= 8.- Se inicializan los 8253 y 8237.

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

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

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

B 12.- Se verifica el 8253.

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

& 14.- Aparece el cursor.

& 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.

& 17.- Comprueba e! teclado (que no este pegada alguna tecla, que esté vacio el buffer y
coloca el vector de interrupciones).

= 18.- Busca ROM opcional.

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

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

& 21.- Habilita las NMI.

& 22.- Sonido por altavoz.

& 23.- Llama a INT 18h (unidad de disco).

& 24.- Stand by.
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Distribucidn y denommnacion de las 68 patitas del 80286, ef cual se fabrica en serie con

A1y

N.C.
NMI

Yis
PERED
¥ec
READY
HOLD
HLDA
COO/INTA
w/T0
LocK

encapsulado de matriz de patitas PGA

\

P N M L K J H & F E ¢ B &

22N
AJO AZT AZ6 AZ3 AZI AZ0 A7 AlS AS A4 ATl AB VS veC
VEC AN AZ9 AZ4 AZZ VSS AY8 VCC VSS A3 A AT A5 vss
D30 VSS VEC AZS AZS VSS AP VCC VIS A1Z AS AE A4 A3
b2e v§§ vss Az NC NC
uzs b27 o3 vee vis vee
vss Dzs D2¢ Ne ne vis
p2e vee vee NC INTR v%k
vet D23 vas roER W RO
bz Do RO RESET BLSY 8 VSS
019 o v Lockewhs Ve
ol o1 019 Vs ve D/cw
D4 D1Z. DO VT D7 V33 DO VCC CLRZ BED# WC VT NE MAOR
D' 011 VCC DB DY VS5 DI READYW MC NC NAP OL1¢ BEZM BEMS#
VIS 0" MDA DE D4 03 DZ VC V33 ADSH HOD BS%e VS5 V-'E-C/
P N M L K 4 MW 6 F £ C B A

Distribucién matricial de las 132 patitas del 80386
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~ (M) mororoLa MC14000UB

DUAL 3-INPUT “NOR” GATE PLUS INVERTER CMOS ssl
The MCI4000UB dual J-input NOR gate plus inverter 1s con- (LOW POWER COMPLEMENTARY MOS!
structod with MOS Pchannel and N-channel enhancement mode DUAL 3-INPUT “NOR" GATE
devices in 8 single monolithic structure These complementary MOS PLUS INVERTER

logic gates find primary use where low power dissipslion and/or

high noise IMmmunity i1s desired.

® Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc

& Noise Immunity = 45% of Vpp typical

& Diode Protection on All Inputs

* Supply Voltage Range = 3.0 Vdc o 18 Vde ‘e 1

® Single Supply Qperation — Positive or Negative ' '

® HignFanout  >50 Ct nn“ms.g:i.:l AGE PL ASFI'T::J::.C!KAGE

® |Input Impedance = Il.’)‘2 ohms typical cast 632 CASE 646

# Logic Swing Independent of Fanout ORDERING INFORMATION

® Pin-for-Fin Replacement for CD4000UB MC1axxRUD E"" Eanan i
' L Caremic Packege

P Pisstic Pachage

A £uiendsd Dpsrsting
Tempsisiuie Ranps

€ Liymied Ogsraung
Tampersiure Aange

MAXIMUM RATINGS (Voitages relurenced wa Vgg)

Rating Symbal Vaiue Uni
OC Supply Voilagm vpp D5 VB Ve
Input Voitage, All [aputs Vin 05w vpp (04] v LOGIC DIAGRAM
OC Curient Dyan per Pin 1 10 mAdc
Operatng Temperaiure Range AL Device Ta 550125 o
CLICP Davece ~40 10 +H5 2
S10r4ge Temperature Aange Tyeg 65 to ¢ 150 oc » H ‘: .
L]
1
12 % YO— 1O
CIRCUNT SCHEMATIC 1
41213 ] a
VDDT - fr T ——I Do—— @
Ypp = "in 14
Vgg =P 7
3 —
= 5
‘4 ] == )
: —y—09 This cevice canlsins cCircuitiy 1o protscl
o :} the inpult sdans demage due (0 high stac
1 1“"‘"‘ vatiages Or skectrnic luidi, howewsi, o b
._l '-j eivived that normal precadians be 1aken
._J ,_] ,_r .—I .—I — 0 avaid applcanon ol ey voilage highet
_] .J —J ._f ...] NN MaAXWTum raled vollages 10 (his high
unpadance cicur’ Foi W operslon i
4 tpcoMimendec ihal VY, ahd Vg, tmw
l conitraned 10 L range Vgg W (V) of
vsso o - Vour) « VDO
Unuwmd wputs must slwees bt tisd 1O an
Sp0IoprMe 10giIc vollage tuval la g . wither
Vgg o Vpoph




mMc14000U8

ELECTRICAL CHARACTERISTICS

Vop Viow" 2s%c Trgn”
Charactovintc Symbol Vde Mon Mas M Tyam Man e Man Unt
Oulput Voliage G Level voL LY1] - {tus [s] oS - [} Wuc
V.a Vppor0 O - u0% u 005 - Q0%
15 - 005. 0 005 - Q0%
17 Lewel Vo 50 4 9% - 495 50 - 495 - Vuac
Vi 0o Vpp a 4 un . 495 o - Gu9s
113 LT RTLY - V& 4h It 14 9%
input Voltsge ™ 0 Levet Vil Wil
lvg = 4 5 Vel 1Y) 9 FIFZY 190 - 10
Ivg = 80 Vact 0 20 4450 20 - 20
{vg = 136 voc) 15 25 [ L) 5 - 25
1 Level Vik
Vo =05 Vac) 50 40 40 215 - 40 var
Vg = 1.0 Vac) 10 8o - HOD 550 - o -
Vg = 1.5 Vac) 15 125 - 125 429 125 -
Output Druwe Cuscent 1AL Devicel ton mAdc
gy 25Voi Source 50 -12 - <10 -17? - -0 -
iVgy Y 50 -0 2% -02 -0 36 - -0 1e -
(Ve = 5% Vol Ww -062 -35 -09 - -03% -
IV = 13 6 Vac) k) -8 -15 -3% - -1 .
iV * 04 Vac) Sink oL 50 064 oS 088 - 016 - madac
VoL =05 V) 1] 16 - [ | Fs) - 09 -
Vg = 15 Voel 15 472 14 aa - 24 -
Output Orowe Cureent ICLICP Davicel [ mAdc
IVou = 25 Vdch bource 50 -1e . -08 =17 -06 -
Vop = 46 Vol 50 -02 - -0 16 -0 36 . 012
Vo = 9.5 Vdal [1+] -G5 - -04 -09 -013
Vg ¢ 135 vk} 15 -14 — -2 -35 - -10 -
VgL * 04 Vac) Sink ray 50 052 - 044 0868 - 036 - mAdc
Vg = 0% Vvacl 10 13 - L} 2724 oY -
VoL + 15 V) LY 16 10 Y] 74 -
Ingut Cuttent 1AL Devicel \in L] - -0 FOOUGAE -0 - iy L.
1nput Curtent (ICLICP Devicel hn -] Ul - «0 Q0001 013 - 10 B
Input Capacitance Cin - - - - 50 75 - oF
IV = OF .
Gusescent Curiant 1AL Devicel 100 5Q - 025 - 00005 | 025 " TS Adc
Pt Pachagel w 050 o000 | 0% - 150
15 100 - 00015 100 109
Qhuaicent Current ICL/CP Deviel Do 50 - 10 0000% 1o 75 wAUC
(Par Pachage) 10 - 0 - Q0010 0 150
15 - 490 00015 40 00
Toral Suppiy Current® "4 Iy 50 T s 10 JuAkHET ¢ lOpiN A
IDynAsmk plui Quidsermt 10 I7 ¢ 0B pA/RHI * lpniN
Por Gate, Cy = 50 oF} 15 IT = 108 wAKHI T + IgpIN
Tiow = ~u°cnfo- AL Dwvice, -40°C for CL/CP Cwvice 170 coculnte to18l WERlY Currant ot toads Siher than 50 pf ©
- o
Thigh = *+ 128°C 1or AL Device, + 88°C 1or CLICP Device, JPIGLE - 17150 0F1 + & X 18- 34E, - 30KV EDY
FNoIW mmunTy W Hikd for wOrs1 oM INPuE COMBIRALON
Noiw Margin for Dath 1 "and "0 (avei = wher® Iy 4 in wA [per pacnagel. G| » pf Voo s vae, 1 kHe
0% Vi min @ Vo - 50 Vo 1 anput 1raquency and N s AarmDer O gatss 08 package
10 Vde min® Vpp = 10 Ve “*The lormulss pven are for e (ypicel Chaiscidigics oty al

1.0 Voe min @ Voo » 1B Vo 25°C



MC14000UB

T SWITCHING CHARACTERISTICS® it = 80 pf, T4, = 25°C)

Charactenstc Symbat \:'D:‘) e Typ Max Usut

Quipur Rive Tume TLH ns
tTLn * ROapFIC + 30m . 50 - 180 60
trLH = 1S m/pFICy + 16m w - (%] 180
T 1V nafpFl CL + 10m 15 - 66 130

Quiput Fall Tuma ITHL ~
LN SmipFICL+25m 60 - 100 00
THL = 0 76 nu/pFl C) + 128 w0 - 60 100
trHL = 055 nuipF) C| +9.5ns 15 - 40 80

Prapsgation Delay Time PLH nt
- tPLH, 1PHL = (1.7 mipFI C) + 30 m PHL 50 - 16 230
LK, tPHL = [0.66 nwpFIC) + 22 m 10 - 55 10
PLH PHL =050 npFl C ¢+ 15m 15 - 40 _80

*The Iormulss given are for the typscal charactarntics only .

FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

— [—-» 20 ny --I fo— 20
VYoo
Input
S0
RN 0% R V55
Pulss
Ganscator Output L LH
so% VoM
Outpui Tx
Yoo
‘THL ITLH
FIGQURE 2 ~ TYPICAL VOLTAGE AND CURRENT FIGUAE 3~ TYPICAL VOLTAGE TRANSFER
TRANSFER CHARACTERISTICE CHARACTERISTICS verous TEMPERATURE
1] - Y —T—7 T )
vpg - 1% Ve [ ] ’.__.____‘ VORI | Unuse inpunt
u W 1= 15— " :vmnmu o
= ANYY 4 . _ N 53
; 17 a Ooainput anly i g 12 — 1
- anif savisin E =
2 1w "“‘\ . \ v Twompuin ] E 9 g oy # lae e
oy ¢ Tweninpert - = ‘ [ P T
o = = ahle
> a \‘ : T S il :
£ \ 7 . l
5 0 sove T . £ i
a N 1 f-l“L,.ln ™ & a3 40 v
3 sof— b—t—i0 o YR | S )
> N \\ 1g = 10 vdg > de
20 o e e P 20—}
p N
2 L] 0 -
10«0 &0 B0 W 12 M 4§ W 40 &0 40 W0 1 ) 1§

Vin INPUT VDL TAGE {Woc) Vin IMPUT VOLTAGE (V)



LOGIC AND CONNECTION DIAGRAM TRUTH TABLE

DIP (TOP VIEW)
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Figure 10-76. Characteristics of a 54H101 JX edge-triggered ihp-flop with AND-OR
inputs. (a) Connection diagram. (b) Truth table (c¢) Schematic chagram. (d) Logic
diagram. {Courtesy Fairchitd Semiconductor, Inc.)
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TMS 1103 JL NL; TMS 1103-1 JL, NL

LSI 1024-BIT DYNAMIC RANDOM-ACCESS MEMORIES

BULLETIN NO DL.5 75122034, JANUARY 197%

® 1024 x 1-Bit Organization
Low Power Dissipation
Input Interface
— Fully Decoded, On-Chip Address Decode
— Static Charga Protection
¢ Output tnterface
— OR-Tie Capability
e Address Access Time
— TMS 1103 JL.NL...300ns
— TMS1103-1 JL, NL... 150 ns
& P-Channel Silicon-Gate Technology
® 18-Pin 300-Mil Dual-in-Line Packages

description

18-PIN CERAMLC AND PLASTIC

4

~ 3

B & 2

A7

DUALJIN-LINE PACKAGES
{TOP VIEW)

[} o
ElE1GGI=1=1=1=1[=][5
1a]

E.‘:: >
T 3

10 vas

The TMS 1103 JL, NL and TMS 1103-1 JL, NL are monolithic rangom-access memary devices organized as 1024
one-bit words. Qutputs may be OR-tied for simple memory expansion since a particular device can be activatad by a
chip-enable signal. Stored information 1s read nondestrucuvely and all cells «n any row dare refreshed by addressing that
row at least once every 2-mulliseconds for the TMS 1103, 1-milhisecond for the TMS 1103-1. These RAMs are tabricated
with P-channel silicon-gate snhancement-type technotogy. Two power supplies and three control clock signals are
required with address inputs decoded on the chup. The TMS 1103-1 is a {aster-access version of the TMS 1103 with
improved cycle umes. The TMS 1103 and TMS 1103-1 are oftered.in both 1B pin ceramic {JL suttix) and plastic

{NL sutfux) dual-in-hine packages.

operation

addresses (AD-A9)

Address termunals are used 1o activate a particular cell «\n a 32 x 32 array Each row address {A0—A4) and each
column address (AS—A9} of 5 bits uriquely specify 3 10-bit address for a single memaory cell. All address signals must
be stable during transitions of the chip-enable, read/write, or data-in control signals.

chip enable (CE)

The chip-enable termnal enables one particular device of an array whose outputs areé connected 10 4 common data bus.
Chip enable must be low during any read or write interval to allow data 10 enter or exit.,

precharge (P}

The precharge terminal must be low at the start of any read or write cycle and remain low for a specified time interval
after chip enable drops to a low This overtap interval must be maintained between a specified minimum and Mmaximum

ume 10 crder W Mamtain the integrity of stored data.

read/write (R/W}

The read/write 1nputl terminal gates data out of or into the addressed memory cell Read/write 1s low when data s

written and high during a read interval.

data in (DI}

The data-in terminal connects the incoming data bus 1o the addressed cell tor a write operation

data out {B0)

Siored data appears al the data our terminal as the complement of the datan logic level. information on the data-ogut
tevminal is sensed just prior to the rise of chip enable in a read only cycle and prior 10 the lall of read/write in a

read, modily write cycle

3

Figure 11-41. Manufacturer's data sheets for TMS 1103 MOS 1024 bit dynamic random

access memory {(Courtesy Texas instruments, (nc ).



TMS 103 JL, NE; TMS 1103-1 JL, KL
1024-BIT DYNAMIC RANDOM-ACCESS MEMORIES

functional block diagram

“ oAD o—
@ a1 o——| ADDRESS 2 oF 32 MEMORY MATAIX.
Euaz o | raTCH Ao READ/WRITE | azrows
€5 a3 4 AND SELECTOR AMPLIFIERS 32 COLUMNS
O as g INVERTERS 11024} BITS
]
AEFRESH
AMPLIFIERS ol
Vgg o——— READ/WRITE —
COLUMN —e—o DO
vVs§ O GATING
Vpop o—————
T o—— 10F 32
COLUMNM
AW o g SELECTOA
P o——
ADDRESS LATCH
AND INVERTERS

SRR

AS A6 A7 AR AR
COLUMN ADDRESSES

absolute maximum ratings over operating free-air temperature range {uniless otherwise noted)

Supply voltage, Vpp (see Note 1) . . . e e e e e e e . 251003V
Supply voltage, Vgs (see Note 1} . . . . . . . . . . . . e e e . . . . . . .=25t003V
Input voltage fany mput) , . . . . e e e e e e . =251 03V
Conuinuous power dissipation . . . . . . L . 0 . . v e N Lo e W
Operaung free-air temperature cange: TMS 1103 . . . . . . . . . . . . . . . L. 0°C 10 70°C

TMS 1103t . . L L L L e . 0°Co55°C
Storage temperature range , . . ., . T, Lo L. -65°C 10 150°C

NOTE 1 Under absoluts Maximufm fabings voliage valuss sré with réwpect Lo the Most potitiva supply vollage, Vgp {wubtirats) Thioughout
the remaindsr of 1his dats sheat, vOIlage vaiust aie with respec! (o Yoo

recommended operating conditions

TM™MS 1103 TMS 11031
PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Supply valtage, Vop [+] 0 v
Supply voltage, Vgg 152 16 168 18 19 pal v
Supply voltage, Vag—Vgs (see Note 2) ] 4 3 4 W
Operaung Iree au tempesature, Ty N i 1] 0 1' [l 55 e

NOTE 2 Vgg-Vs4uppiv thouta ba sppIied at the same Urne as or balare vgs.
L d

Figure 11-41—(continued)



(panuiues) — Lp- 1| ainbiy

electrical characteristics at specified free-air temperatures
Vgs =168V, (VRp-Vssl =3V, vpp =0V (TMS 1103 JL, NL)
Ves =20V, (Vegg—-Vss) =3V, Vpp =0V (TMS51103-1 JL, NL)

TWMS 1103 ¥ 11031
PARAMETER TEST CONDITIONS? ¥ 110 UNIT
MIN TYet  max MIN TYPY  MAX
' Ta * MIN V, -1 Veg +1 Vee -1 +1
VIH High-level input voltage A 58 35 55 Vss — v
Ta - MAX vgs ~0 7 veg +1 | vgg -1 Vgg +1
v Low-level input voliage (a1l addresses Ta* MIN Vgg -17 Vgg —14.2 Vgg —20 Vgg - 18 v
b and data-n hines) Ta - MAX Ves <17 Veg-145 |Veg -20 Vgs - 18
v Low-level input voliage [p-#Charge, chip- Ta * MIN Veg =17 Vgg —14.7 Vog —20 Vgg — 1B v
it enable, and read/write 1nputs) {(see Note 3} Ta = MAX Vgg —-17 Vgg ~15 (Vg —20 Vg ~ 1B
" R . TR 001, Ta-25¢€C 60 50 500 15 130 900 -y
Aew 1
oH 1gh-leve? Guipul voltage AL~ 100 1L, Ta - MAK 50 8 500 0 15 900
N Input Lu*rent vVisQV, Ta * MIN 1o MAX 1 10 uh
\ o level . A =100 0, Ta-25C 600 900 5000 1150 1130 9000 A
. '
OH 9iievel output carren AL - 100 1, Ta - MAX 500 B00 5000 900 1150 9000 | ©
Ioqgrry  Off-aiate output current vp=0wv, Ta * MIN 1o MAX 1 10 'L
[I:T:) Supply current from Vgg Ta = MIN 10 MAX - 100 100 ulk
\Y I add =0V v =V
[P, Supply eurrent from Vg during All agdresses = 0 v, CF a2 Es V= Vgg 17 56 a5 80 A
precha:ge pulse width Procharge =0V, Ta=25C
‘ont2) Supply currenmy from Vpp duting All addresses = 0V, CE 410 :I, Vi=Vgg 18 5o 50 &3 A
precharge ang chup-enable overtap Precharge = 0 v, Tat25C
\DDE3) Supply current from \'pp during Frtchlry: “Vgg, CEnOV, v ~Vgg 55 " s " oA
precharge 16 end of chip enable Ta=25C
o0 Supply current from Vo duning Prtchnrg: =Vgg, CEmvgs Vs Vg 3 . 3 . A
chip enable to precharpe delay Ta®™ 25°C
B 1 = 190 ng, = 580 ny,
R | ™S 1103 'rwmzs"c A
Varage su| curiem =
oD tav) e upRly A i 25 0 23 mA
from Vp 1,,{P) = 105 ny, 1c= 340 ny
- TMS 11031 N
Ta®25°C

T For conditions shown s MIN o7 MAX, use the sDD'OD T ate valus specified under recommendad operating condiony,

VAL typical values are a1 T4 = 25°C,

NOTE 3. The masimum valuss Tor V) for prachergs, chip.ensble, and resd/w e 0f the TMS 1103 may be incresand 18 Vgg — 14 7 Vot 0°C anet Vgs - 145vm 70°C (same valuse oo

b
1
]

those soscifind for the sdd et and dats o1 hassl with & 40 Nt Segradation (wostl ¢l 11 1y, (59 TE). aPL CE L1 Yelrol TelRwl: ta(ad}. #00 To(F)

SIIHOWIW SSIDIV-WOONYYH JINVNAG 118-vZ01L

INACLEOILS LANPEON S L



608 MEMORIES

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

dynamic electrical charactaristics over operating free-air tamperature rangs {unless otherwise noted}

TA~0°Ct070°C, Vgg = 16 V 2 5%, (Vgg — Vggl =3V 104 V, Vpp = 0 V {TMS 1103 JL, NL}
TA=0°C1055°C, Vgg =19V 5%, (Vgg — Vgg) =3V 104V, Vpp =0 V (TMS 1103-1 JL, NL}

capacitance at 25°C free-air tamperature

PLASTIC PG CERAMIC PKG
1 eriviivi iy
CHARACTERISTICS TEST CONDITIONS TV AR Tve AKX uUNIT
Ciiga) Address input CApaCILANCS Ve Vgs 5 7 10 12 pF
[ Prachsrge input capacitsnce Vj=Vsg 15 81 165 195 [
CicE) Chip-enabla inpul capacitance V) * Vgo 15 18 18 21 pF
CRM Asad]wiits input capacitance V| * Vgo i1 15 155 195 of
CEa10V, V¥ -Vego 4 5 6.5 76
b F
Ciidal Dasta 1npul capacitance TE ot Ves. Vi< WVes 3 4 ¥ 65 -]
Co Data culpul capacitance Vp=aVv 2 3 [ L pF
T1 2 1 MHE, #nd il unused PIN are 8t ac round.
read, write, and read, modify write cycie
TMS 1163 TMS 11031
[ M e 7
ARAMETER TEST CONDITIONS WIN AN MIN B X uUN
eirish) Rairesh cycle ume 2 1 mi
Yyu (ndd-CE} Address-10chip-enable setup time agy =20 115 30 ny
WW{lE-adl Chipanabie-1o-address hold tima r=h ns. 20 10 ns
Cp =100 pF (1103), =
ty{FL-TEL) Prechdrge low to chipenabie tow delay tme 125 60 N3
Cp »S0@F 111031},
_ECEH-FLJ Chip-enable high 10 precharge tow delay time R 100 §1 BS 40 ny
Chipanabie iow to precharge high delay 1vhe L= y
o CELPHN betweon |Ow raterance ponts Yrel = ;g m: ::::33)” 2 % s 10 ne
t Chip-enabie low 1o prechargs high deley time Vral m ) 140 a5 i
dfCELPHI2 between high ralarence points
read cycle
TMS 1103 TMS 11031
PARAMETE - —
R TEST CONDITIONS N MAX Priry AR UNIT
[ Read cycle time =8~ 20 ns, 480 300 n3
'{PH-TEH)  Precharge high 1o chipenabie high delay tme Ci =100 pF (Y103}, 165 500 115 500 ni
Precharye high (o oulput propagdhion Cp=50pF 11103 1),
tp{PH) dalay tima AL - 100 11, . 120 % ns
) Access nma from sddrass (see Nows 4) Vgt = 40 mV {1100}, 300 150 ns
L{P) Access ime from precharge (ses Noa 5) vraf = B0 mV {11031} 310 V80 ny
NOTES
4 tajgar " tulea-TE) * WETE) P WEEL-PHIT T WP Y T iPh)-
S, 19¢F) " TP L-EEL) * WEE) * "UEEL PRI * tiF) * (FH)-
write or read, modify write cycle
TMS 1103 TMS 11031
PARAMETER
TEST CONDITIONS N MAX Min MAX UNIT
tobwr) Write cycle uma 580 k215Y ns
1 Aead, modity wrike cycls 1ime 580 340 ns
Y (P H-ver) Precharge high 10 writs deisy ima =ty 20m, 165 500 LB 500 nt
) Write pulie width €L =100pF (1700, | &0 o0 o
Cyutor ) Write weiup time Cp = 50 pF (1103.1}, B0 0 ns
Lluida) Data satup time A_=1000, 05 a0 e
‘nida) Osta hold time Vgl = 40 mV {1103, 10 1B ne
Frechargs high 10 output prapsgetion vegt * BOmVY (1102-1)
1, rat
p{FH) detay tume 126 75 ni
idiwr-CEH)  Woite to chup-enable high dalsy timae 0 o ns

Figure 11-41 —(continued)



National
Semiconductor

DM5401/DM7401 Quad 2-Input NAND Gates
with Open-Collector Outputs

General Description Pull-Up Resistor Equations
This davice conlains four indepanden! gates each of wivwch A - Voo (Min) — Vm
pertorms the logic NAND function. The open-collector out- MAX ™ N3 {lor) + Na ()
puts require external pull-up resistors for proper logical op-
eration. Ry = Yoc Max) — Vo
ME T ol = Na i)
Where: N (loy) = total maximum output high current for all
outputs ted to pull-up resistor
Nz (i) = total maxirmum inpust bigh current for all
inputs tied to pull-up resistor

N3 {Iy) = total maximum input low current for all
nputs ted to pull-up resistor

Connection Diagram

Dual-in-Line Package

Ve va n At ¥l [} Al

I!l 1] [H 1 Ilﬂ I! ]

1 7 2 4 15 ' lr

¥i Al L1l LH A? [ ] -1 1]

Qrder Number DM5401J, DMS401W or DM7401N
See NS Package Number JT4A, N14A or W14B

TUEAte-t

Function Table

Y= AB
Inputs Qutput
A B Y
L L H
L H H
H L H
H H L

H = High Logic Level
L = Low Logic Level




QUAD 2-INPUYT NAND GATE
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GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE s
PART NUMBEA
s MiN e MAX TEMPERATURE
SHS4LS00X 45 Vv S0V 55 Vv 45 Cro 125VC *
SN74L500X 475V 50V 525V 0“C 10 70~C

X+ pacusge type, W 107 Filatpak, J tor Cormmic Dip, N 1or Plestx Dip See Porkaginy (nf0Hmation Seciion 107 Gack aght Availatis on this produdi

DC CHARACTERISYICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specitied)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS [MNote V)
MIN TrpP MAX
ViH Ingui HIGH Voliage 20 v Guaranteed Input HIGH Voliage
54 Q7
ViL Input LOW Vollage 74 Y] v Guaranieed inpul LOW Vollage
vVeb Input Clamp (hode Voltage 065 15 v Vee ™ MIN = 18 ma
v Qutput HIGH Vohage 24 23 o v Vee ™ MIN ig ~ "400 pa v v
OH utp 9 14 17 34 cc - OH H IN [N
654,74 0125 Ca v Vee - MIN 40 mA V- 20V
w . C OL IN
Vou Output LOW Voiiage 74 635 | 0% v Vee MiN g, BOmA v, 20V
10 20 uA v, MAX v 27V
1 tnput HIGH Cusrant CcC IN
" o a1 A Vee MAX v - 10V
b Inpul LOW Curtent -0.4 ma, Voo * MAK vy -Da v
Qutput Shon Circunt
Ios Current (Nowe 3) 15 100 mA VCC MAX, Voy,y OV
lecH Supply Currem HIGH o8 16 ma Voo MAX v OV
IccL Supply Current LOW 24 44 A Vee  MAX Inputs Opan
AC CHARACTERISTICS: Ty = 256°C (See Chapter 1 for Waveforms)
LIMITS
¥ M| UNITS TEST CONDITIONS
S5YMBOL PARAMETER PP Tvp AR 8] o]
tpLH Jurn O Delay, Input to Output 50 10 ns Vep 750V
pHL Turn On Deiay, tnpul to Owuput 50 10 ns C, =15 pf

NOTES:

1 For conditions shown as MIN or MAX, use the appropriate valus specified under recommendced operating condibions 1o¢ the applicable
device 1ype,

2. Typksl hmusare st Vop = 5.0V, Ty = 25°C.

3  Nar mars than ons output should be shoried vt a Ume,
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8284A/8284A-1
CLOCK GENERATOR AND DRIVER FOR
iAPX 86, 88 PROCESSORS
= Generates the System Clock for the 8 Single 45V Power Supply
IAPX 86, 88 Processors;
5 MHz, 8 MHz with 8264A & Generates Sysiem Resel Output trom
10 mzi'z with a;uM Schmitt Trigger Input
s Uses a Crystal or a TTL Signal tor
Fraquency Source ] g:::ﬂaz :‘:Ac.lock Synchranization winy
READY Synchronization - Standard Temperaiure Range
a 18-Pin Package - Extended Temperature Range
L4 |

XTAL
X2 " -1 D——‘osc
1,4
- sYme BYNG
csTne : i
L1} 4]
__.l >—-——( >-—ch|(
KENT ’
L1 F] [ a4
[« 1] [1.1]
AENI D 0 ] 04— READY
. m s P2
AFTNC :

: B2M4AD2B4AY PO
S284AAZ4A-1 Siock Diagram Configuraticn
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| GENERADOR DE RELOJ



16 FUNCIONAMIENTO DEL 1BM PC

. 2 » F—p MEMR/
d P ——P MEMW!/
4.77 MHz 52 CONTROLADOR
GENERADOA — 7 DEsus  r——% 10K/
D¥ RELOJ READY 8208 (Uo) = 10W} .
sy [P
LY RESET- - INTA)
' ” Euumlb
CENTRAL DE
bty DT/R| [DEN ALE
8088 ) -
NM) DUS DE
—P DIRECCIONES,
' ' {AD0-AD1S) {20-bit} I.ALngJJDz |_{20-bll}
(A16-A19) DIRECCIONES
U2, g, U10)
o
CONTROLADOR
oewre.  [INT )
iy ] s
—————— BUFFER BU> DE
TRANS. DATOS
| St
)
e .
- Fig. 2.8. La UCP B088 y el circuito asociado.
READY
CMETAL Y1 l: RESET (=
0f 14.21018
P (- 4772727 MHz | Suo -
'[: GENERADOR v e
. DE RELOJ %
l':""l. P RELOJ DEL SISTEMA [CLK88) 4,772727 MHz
R .
m:: POWER QOOD P A LA TARJETA GRAFICA (0SC) 14.21018 Ml
— )
ity 2.386383 MMz -
. LS175
{V26) l1.1931817 MHz| TT
tWaa)

Fig. 2.9. £! circuito de reloj del 1BM PC,
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1ORI OuTo INTERRUPCION
8288 | # PERIODICA DE 18.2
{Us} 1owr KHz IRC O
LS245 QUT1 74 RELOJ DE 15,8EG
<:> {us) <:> 8:s3 ¥ (Llfsn —————# PARA REFRESCO
TEMPORIZADOR ADM DE MEMORIA
BUS DE DATOS D0-D7 DE INTERVALD
PROGRAMABLE
(TIP) 8253
{uaq)
B255 | CANAL TIMER 2 ouT 2 LS38 75477
(u3s) ¥ we3) [ (vss)
ALTAVOZ
LS1756
2.38 MHz P —
(u26) RELDJ
DE 1.1931817 MHz

Fig. 2.12. E circuito del temporizador de intervalo progra-
mable (TIP) B253.
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ATC-1020 Intel 430VX Mainboard
Component Location Diagram
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Sec Page2l
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YSTEM FEATURES

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

Using four 72-pin SIM sockets. provides two banks of 64-bit
wide path up to 128MB addressing page mode DRAMs
Supporting two types of DRAM including EDQ (Extended Data
Out}, or FPM (Fast Page Mode)

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

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

AT style keyboard connector and PS/2 mouse connector
Winbond 83877 high-speed Multi-IfO chipset:

Supponrting Infrared transfer (IrDA TX/RX) connection.

One FDC port supports two devices up io 2.88MB

Two 16550A fast UARTs compatiable serial ports

One EPP/ECP mode parallel port

Hardware Dimension ts 220mm x 280mm (8.66" x 11.02") with'

four layers designed

2-2 CPU INSTALLATION

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

and 2-2-3 for installation.

2-2-1 CPU TYPE SELECTION

A. INTEL PENTIUM CPU (P54C)

Intel Paentium CPL,
the first letter afler '/

[ wp1 | 12 |
CPU Core Voitage | VRE STD "
JP14 1.2+ 34

*

STD 3.135V ~ 3 600V
**VRE * 3 400V ~ 3.600V

(The fourth line of the mark on the under-side
of the processar contains a code thal identifies
the vaoltage tevel type V13 VRE, S 1s standard )

denotas voltage type,

INTERNAL CPU CLOCK| JP5 JP6 JP9 JP10 | Ext.x Frq.

75MHz open | open 1-2 1-2 50x1.5_

90MHz | open | close | 1-2 12 || 60x1.5 |

___ 100MHz close | open | 1-2 12 || e6x1.5 |

_ 120MHz open | close 1-2 2-3 60x2 0
 133MHz =~ | close | open | 1-2 § 2.3 | 66x20
_AS0MHz open | close 2-3 2-3 || 60x25
_166MHz close | open 2-3 2-3 || 66x2.5

_ 180MHz" open | close 23 | 12 || 60x30
200MHz- - close open 2-3 1-2 66x3.0
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B. INTEL PENTIUM CPU (P55C)

Besides CPU clock setting, for P55C (MMX) CPU you have to
set JP11,JP14 based on #s CPU |/O voltage and core voltage

i JP11

2-3

Set 2-3 for dual voltage modé

C. Cyrix 6xB6/6x86L CPU

% Cyrix 6x86 (028) CPU

CPU JP1) JP14
Cyrix 6x84 (028) 12 12
Jl_
[INTERNAL cruclock] JP5 | JPé | P9 | JPI0 JExtxFrq.
PR120+ @ 100MHz | open | open 1-2 2-3 50x2.0
PR150+ @ 120MHz | open | close 1-2 2-3 40x2.0
PR166+ @ 133MHz | close | open 1-2 2-3 66x2.0

CPU Core Voltage 3.5v 3.3V 2.9V 2.8V 2.7V
JP14 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.

[InTERNAL cPucLock] JPs | ure | JP9 [ JP10 [ExtxFrq.
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 h

* The location of JP11 and JP14

— JP11

1

- JP14

(Cyrix logo)

ExB&-Proxx+GP

The button line of the mark on the

processor contains a code 028 that
identifies the vollage level type. |f
the code is Q16 or othefs, or no
marking then please contact your
dealer.

¥ Cyrix 6x86L CPU {dual voltage)

CPU P11 Pia |
Cyrix éx86L 2-3 78 |l
INTERNAL CPU CLOCK| JP5 | JPs | JP9 | JPIO " Ext.x Frq.
PR120+ @ 100MHz | open | open 1-2 2-3 50x2.0
PRI33+ @ 1 10MHz | close | close | 12 | 23 || 55x2.0
PR150+ @ 120MHz | open | close 1-2 2-3 40x2.0
PR166+ @ 133MHz | closd | open 1-2 2-3 66x2.0

{Cymix logo)

&x861-P150+GP
120MHz
2.8v

The mark on

the processor

contains as the sample in the left.

The code-name 6x84L

15

voltage mode processor,

should set JP11 to 2-3

dual

you



BB R - cruVoLTAGE SETTING

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

D. AMD-KS CPU onfunder CPU and its user's manual.
CPU JP11 P14 | CPU MODE Single Dual
AMD K5 12 12 |
JP11 @ @ J
?~ 1-2 2-3 ‘!
CPUCLOCKRATING | JP5 | JP6 | JP9 | JP10 JlExt.xFrq. 4
PR75ABR 75MHz | open | open | 12 | 12 | 50x1.5 PS4C VRE
PRS0OABQ 9OMHz | open | close | 12 | 12 || 60x15 Cyrix x84
PR100ABQ 100MHz | close | open 1-2 1-2 66x1.5 CPU CORE VOLTAGE JP14 t AMD K5
PR120ABQ 90MHz | open | close | 1-2 122 || eoxts INTEL STD 3-4 3 A psac sTD
PR133ABQ 100MHz | close | open | 1-2 | 12 || 66x1.5 (P54C) VRE 1-2 5
PRI66ABQ | close | open | 2.3 | 2.3 | eex2s5 P55C | 28V 7.8 ! o s6/200)
= | Cyrix 6xB86(n28) 1-2 \ (
{ Cyrix 6x86L 7-8 PSSC
E. AMD-K6 CPU | amD K5 1-2 Cyrix 6x86L
{L AMD _|K6(PR166/200) 5-6
AMD K6-PR166/PR200 i
P T F
B
L . — iP5
' / P6
INTERNAL CPU CLOCK JP5 JP6 JP9 JP10 | Extx Frq. M
AMD Ké6-PR166 close open 2-3 2-3 66><2.5ﬁ P,
AMD K4-PR200 close open 2-3 1-2 66x30 P14 — n
ﬂ m 1 JP?
P10
/—— Product Name '.
AMD-K§™ _|———— Praiing
PR100
&) AMD-K5-PR 10D ——————internat CPU 10
o> 100MHz Frequency




2-2-3 CPU CLOCK SETTING

The following setling is for new release CPUs.

EXTERNAL CPU CLOCK JP5 JP6
50(MHz) open open
55(MHz) close close
60(MHz) open close
66(MHz) close open

External JPSJP6  JP5JPE  UPSJIPS  JP5JP8
CPU Clock : 8 8 @ @ 8 EB ﬂ} 8

50MHz 55Mhz  60MHz  66MHz

INTERNAL CPU CLOCK JPS JP10
INTEL EXTERNAL CLOCK X 15 1-2 1-2
INTEL EXTERNAL CLOCK X2 0 1-2 2-3
INTEL EXTERNAL CLOCK X 2.5 2-3 2.3
INTEL EXTERNAL CLOCK X3 0 2-3 1-2

Internal

JPZJP10  JPI JP10

CPU Clock - @ @ %%
x15 x20

JP9JP10  JPSJP10

[ ][]
P @
® @
x2.5 x3.0
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'ATC-2000 Intel 430HX Mainboad
Component Location Diagram
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CHAPTER 1 INTRODUCTION

This manual introduces how to configure the ATC-2000
mainboard for different environments. It's an overview of the layout
and features of the rainboard, and also provides information for
you to change the configuration or syslem environment.

This manual is divided inlo two sections :

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

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

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

Chapiler 3 is the user's guide of AWARD BIOS setup utility,
and Flash ROM B1OS update procedure. The menu showed in
this chapter are default settings.

Your system dealer will set up the mainboard according to your
demand of compuier. It means thal the current settings of your
mainboard's current setting may notl be the same as the defaulls
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.

REMARK
Intel " is a registered trademark of Intet Corporation

MS-DOS” is a registered Irademark of Microsoft Corperalion
All other baands and preduct names are trademarks registered trademarrs of their respective
com@anies

6

1-1 SYSTEM FEATURES

2 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.

2 Using four 72-pin SIM sockets, ﬁrovides two banks of 64-bit
wide path up to 256MB addressing page mode DRAMs.

& Supporting all types of DRAM included ECC (Error Checkir?g
and Correcting) or parity, EDO (Extended Data Out), BEDO
{(Burst EDQ), or FPM (Fast Page Mode).

8 Supporting four PCI bus master revision 2.1, 5V interface
compliance and four 16-bit ISA slots.

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

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

ROM drive, tape backup etc.. -

Supporting the USB (Universal Serial Bus) connector.

AT style keyboard connector and PS/2 mouse connector.

Winbond 83877 high-speed Multi-IfO chipset:

Supporting Infrared transfer (IrDA TX/RX) connection.

One FDC port supports two devices up to 2.88MB

Two 16550A fast UARTs compatiable serial ports

One EPP/ECP mode paraliet port

Hardware Dimension is 220mm x 280mm (8.65" x 11.02") with

four layers designed.

n o oo

0 o oo



1-2 CHECT 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: Rk
QTY Description

Mainboard : ATC-2000.

Diskette : Enbanced IDE driver (3.5").

1

4

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

1 Cabie : Serial porl.

1 Cable : Serial/Parallel.

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

|

3

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 to peripherals, power supply..

h & LN

. 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. If all of above procedures are success, lurn-off the power then

plug all of them into your computer case.



2-2 CPU INSTALLATION . B.INTEL PENTIUM CPU (P55C)

ATC-2000 supports P54C and PS5C types of CPUs up to ~ Besides CPU clock setting, for P55C (MMX) CPU you have to
200MHz. For instailation, please notice CPU pin 1 must align with set JP10/JP11.IJP121JP13 based on its CPU 1/O voltage, and
the ZIF socket 7 Pin 1 location. ' JPZ based on its core voitage.

221 CPU TYPE SELECTION (cPu Core voltage | 3.45V | 33V | 29v | 28v* | 27v |
| JP9 12 34 56 78 | 910 ||

*Currently, Intel P55C is released 2.8V core voltage only.

A. INTEL PENTIUM CPU (P54C)
i Please confirm this with your system supplier before you:

P10 | JP1 i . install P55C CPU.
1-2 | 1-2 -
Intel Pentium CPU, . ) 170 VOLTAGE JP10 JP11 JP12 JP13
omotes voltags type VI/O = 3.3V 2.3 2.3 close open
CPU Core Voltage 3.45v 3.3V TR T
JPY 1-2** 3-4* /] 2 _

* 1D set “34¢ **VRE set” 1-2° INTERNAL CPU CLOCK| JP7 JP38 JP3 JP4 Ext.x Frq.
(The fourth line of the mark on the under-side 166MHz close open 2-3 2-3 66x2.5
of the processor contains a code that identdies 180MHz open | close 1-2 2-3 60x3.0
the voltage level type. V is VRE, S s standard ) 200MHz close | open 1-2 2-3 66x3.0

INTERNAL CPU CLOCK| JP7 JP8 JP3 JP4 |l Ext.x Frg. ©

75MHz close | close 1-2 1-2 50x1.5 - gg
S0MHz open | close 1-2 1-2 60x1.5

100MHz close | open | 1-2 1-2 || 66x1.5 - e mﬂ/

120MHz open | close | 2.3 | 12 || _60x2.0 i SN [ ]

133MHz close | open 2-3 1-2 66x2.0 ‘

150MHz open | close 2-3 2-3 60x2.5 |

166NMHz close | open 2-3 2-3 66x2.5 :

1B0MHz open close 1-2 2-3 60x3.0

200MHz close | open 1-2 2-3 686x3.0 _




C. Cyrix 6x86 CPU D. AMD K5CPU

P9 P10 P11 ﬂ’ [ Jrs JP10 P11
12 1-2 12 | 1-2 1-2 12 “

INTERNAL CPU CLOCK| JP7 | JP8 | JP3 JPL“ Ext.x Frq. INTERNAL CPUCLOCK| JP7 | JP8 | JP3 | JP4 | Ext xm
P120+ @ 100MHz close | close 2-3 12 50x2.0 PR75ABR 75MHz close | close 1-2 12 56x1 . “
| P133+ @ 110MHzZ open open 2-3 1-2 5520 PRYS0ABQ 90MHz open | close 12 w 60x1.5 “
P150+ @ 120MHz open | close 2-3 1-2 60x2.0 PR100ABQ 100MHz | close | open 1-2 1-2 66x1 '5 "
P166+ @ 133MHZ close | open 2-3 1-2 66x2.0 PR120ABQ 90MHz open | close 1-2 1-2 60x1:5 "
PR133ABQ 100MHz | close | open | 12 | 12 || ®6xi5 |

- The bottam line of the mark on the PR150ABQ 120MHz open close 2-3 1-2 " 60x2.0 |

processor contans a code 028 that
identfies the voltage level type. If the
code is 016 or others, or no marking

then please contact your dealer.

{Cyrix logo}

6x86-Pxooc+GP
roodHz
3 52v(028)

AMD-K5
PR133

AMD-K5-PR133ABQ
100MHz

AN




2-2-2 CPU YOLTAGE SETTING .
JP9 is used to various CPU core voitage types, please refer to
CPU‘s marking onfunder CPU and its user's manual.

r
CPU JP9
‘:INTEL STD 34
{P54C) VRE 1-2 » 0
Cyrix 6x86(028) 1-2
[ AmD K5 1-2 s
(3t pin5 ~ pin10 are reserved for dual voltage CPUs) D

2-2.3 CPU CLOCK SETTING

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

EXTERNAL CPU CLOCK 7 | uPs
50(MHz close close
55(MHZ) open open
60{MHZ) open close
66(\Hz) close open

JP7 JPB Je7 P8 JP7JPB  UP7 P8

External

CPU Clock : H}@ 88 QEE @8
50MHz 55Mhz SIMHz 66MHz

INTERNAL CPU CLOCK JP3 JP4
\NTEL EXTERNAL CLOCK X 1.5 12 12
T INTEL EXTERNAL CLOCK X 2.0 2.3 12
|NTEL EXTERNAL CLOCK X 2.5 2.3 2.3
INTEL EXTERNAL CLOCK X 3.0 12 2.3

Internal JP3JP4  JP3JP4  JP3JP4 UP3UP4

e B8 B8 By

x1.5 x2.0 x2.5 x3.0

2-3 SYSTEM MEMORY INSTALLATION

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

The mainboard accepts Fast Page Mode DRAM, and EDQ 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. .
Please 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 0, if you only have 2 EDO modules.

If you install more than 64MB DRAM on ATC-2000, and would
like to get more than 64MB cacheable size function, you should
plug one 16K8 (or 32K8) TAG RAM into U16A sockel, and change
BIOS value of 'L.2 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
SIM 1,2 SIM 3, 4 SIM1-4
2MBx2 - 4MB

2MBx2 4MB
4MBx2 - éMB

4MBx2 8MB
sMBx2 - 16MB

8MBx2 16MB
4MBx2 4MBX2 16MB
4MBx2 BMBx2 24MB

- continue -
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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 fo_[ further expansion. The maximum capacity is 512KB.

# System Memory Combinations Options 3%

SRAMTYPE | SRAM SIZE | DATA SRAM | TAG SRAM
Synchronous 256KB 32K32 x 2pcs | 16K8 or
on board* 512KB 64K32 x 2pcs | 32K8 x ipcs |
Synchronous 16K8 or
256KB 32K32 x 2pcs
module pe 32K8 x 1pcs ,

* on board DATA SRAM chips loaction are U24 and u25,

TAG SRAM chip location is U186, U16A socket is used for DRAM
installed more than 64MB. {refer to 2.3) :

*# Upgrade Procedure :

For upgrading your Sync. SRAM from 256KB to 512KB by using -
COAST Module, you should plug-in the KIT-256 module, then set
JP1 to “open” ( disable the original TAG on board). You must use
KIT-256 for upgrading your system to 512KB Sync. SRAM , please
contact your system dealer about this information. It does not need
any BIOS value adjustments for upgrading the SRAM size.

2 4AMBx2 24MB
1BMVBR2 - 32me
. 16MBx2 3z2mB
BMIB2 8MBxX2 a2MB
4MBx2 16MBx2 40MB
16MBX2 4AMBX2 40MB
8MBx2 16MBX2 48MB
16MIBx2 8MBX2 48MB
32MBx2 - 64MB
. 32MBx2 64MB
16NBx2 16MBx2 64MB
4AMBx2 3IZMBX2 T T2mB
32NBx2 AMBX2 72MB
SVBx2 32MBx2 80MB
32MB>2 BMBxX2 80MB
16MBx2 3ZMBx2 96MB
32MBx2 16MBx2 96MB
S4B . 128MB
_ 64MBx2 128M8B
32MBx2 32MBxX2 128MB
AMBx2 64MB>x2 136MB
BAMBx2 4MBxX2 136MB
BMB>2 64MBX2 144MB
64MB 8MBx2 144M8B
16MB X2 64MBx2 160MB
64MBx2 16MBx2 160MB
32MBx2 64MBX2 192M8B
64MBxX2 32MBx2 192MB
64MBx2 64MBX2 256MB

On Board TAG JP1 " JP1
Disable open " 8 m
Enable close ||
— ’ Disable Enable
(If your module is without Tag RAM,

please set JP1 “close”)



2-5 OTHER JUMPERS AND L
CONNECTORS DESCRIFTION

The location of following jumpers please refer 1o page A

Jumper Function Remark

open: Normal %

JPB6 ATBUS CLK CPU clock 50MHz

CPU clock 60, 66MHz

Ps CMOS close: Clear CMOS
open: PCI CLK/3 for external

close: PCl CLK/4 for external

it i5 default setling

The Iocations of following connectors are indicated in page A,B.
When you plug a cable into the following IfO connectors, you should
have the pin 1 edge of the cable aligned with the pin 1 end of the
connector.

CNS8 : Speaker, Keyboard Lock, Reset, SM,
Turbo LED, and IDE LED connectors.

SPK : speaker
Speaker

GND

GND

VCC

+
WS 1SH

+
J371-3Q1 a3T8L

KEYLOCGCK : keyboard lock switch and
power LED connector

Power LED +

N/C

GND (power)

Keylock

c GND (keylock)

L]

RST : Reset connector
Reset Signal

U GND

SMi : SMI 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 |DE devices
can still function properly.

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

1 GND voltage (most likely red wire) must be plugged
2 +12v into pin2, and GROUND wires (most likely
3 GND 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.

IR1 : Infrared module connector,

+5V

1 1
2 ()NIC }
3 IRRX
4 { ) GND
5 U IRTX



CN2/CN3 : this two connectors are used to

N9 : Universal Serial Bus connector, this is
connect serial port cables.

used to connect USB devices through an

(black)
optional dual head cable with a iron plane. :
pin signal name
1 DCD
2 Serial In
3 Serial Out
4 DTR
[ 5 GND
KB1 : 5-pin AT style compatible keyboard 6 DSR .
é‘?% connector: S RTS i
- 8 CTS i
0 \ 9 R '
CN1 : PS/2 mouse connector, which is used to 10 N/C
connect an optional cable.
4 8 pin1 : data
2 g pin2 : N(C
1 pin3 : GND CN4 : this conneclor is used to connect floppy
3 5 pin4 : VCC disk drive through cable.
pin5 : clock 1 %z
pinG : N/C pin signal pin signal
o | 2 |RWC- 20 |STEP-
. 4 |reserved 22 |Write Data .
PW1 : +5 Voltage power supply connector. St 6 |FDEDIN 24 [Write Gate
8 |index- 26 |Track 00-
PG +12V GND +5V 33 % 4 10_[Motor EnableA- | 28 [Write Protect-
; CabQbo0oQ0o0U 3 12_|Drive Sele.B- | 30 |Read Data-
oo VY -V I 14 |Drive Sele.A- | 32 [Side 1 Sele.-
16 |Motor EnableB-| 34 |DisketteChange |
D{ ! 18_|DIR-
l All of odd pins are ground
i
CN2/3:COM112 j

CN5: LLPT -

89 )




CN5 : this connector is used to connect paraltel

13% 26

ort cable.
pin signal pin signal
1 |STROBE- 10 JACK-
2 _|DataBit0 11_{BUSY
3 |DataBit1 12 |PE
4 DataBit2 13 |SLCT
5 |DataBit3 14 |Auto Feed-
6__ |Data Bit 4 15 |ERROR-
7 |[DataBit5 16 |INIT-
8 |DataBit6 17 |SLCT IN-
9 |[DataBit7 26 |N/C
pin18 -- pin25 are ground

CNG/ICNT7T : this two connectors are used to connect
IDE devices through IDE cables, total 4 devices.

L]
0O
N

[ % IEEY

o0 o

a

(

0
[

*

IDE1: pin31is IRQ14; 17

IDEZ: pin31is IRQ15

or MIRQO

pin signal pin signal

1 |Reset IDE 21 [CDRQA0C()
2 |GND 22 |GND

3 |HostData7 23 |10 Wirite-

4 |Host Data 8 24 (GND

5 |HostDatas 25 (YO Read-
6 |HostData 9 26 |GND

7 |HostData 5 27 |IORDY

8 |(HostData10| 28 |N/C

9 iHost Data 4 29 |DDAKO-(1)-
10 [HostData 11 | 30 iGND

11 |HostData 3 31 {IRQ14”

12 [HostData12 | 32 |[OCS16-
13 |Host Data 2 33 |Addr1

14 [HostData 13 | 34 |N/C

15 |Host Data 1 35 JAddrO

16 |HostData14 | 36 |Addr2

Host Data 0 37 |Chip Sele.1P-

18 -[HostData 15 | 38 {Chip Sele 3P-
19 |GND 39 [Activity

20 |Key 40 {GND
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2-6 IDE DRIVER INSTALLATION

The IDE driver installationrbrfocedure is printed on the label of
diskette as following : :

Setup for DOS/MWindows : |-

1. Starting MS-Windows 3.1 (or 3.11)

2. Select Program Managér, "RUN" a file, then type "A:\setup.exe” .

3. Exit MS-Windows, tum power off; then turn power on.

R i

Setup for Windows 95 : ’

1. Starting Windows 95 ™ -

2. Select "My Computer”, ,..selg.ct “Control Panel’; select “System”;
then select "Device Mai\qger". “Hard Disk Controllers”.

3. Double-click to remove'défault driver program, restart computer.

4. Follow the instructions Bﬁ_ your screen to install new IDE driver
we offer in the 3.5" diskette

5. Exit Windows 95, turn power off; then turn power on.
#t For more information, please refer to Windows 95 manual.

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



CHAPTER 3 AWARD BIOS
SETUP

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

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

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

-1 JP5 Setting is for Update System BIOS

open NORMAL *

JPS
li__close CLEAR CMOS g @
* is default sefting
NOTE : If your mainboard is used

‘Benchmarg’ battery, you
should clear CMOS under b
powering on, otherwise the

‘clear’ will not work.

Nomal Clear

3 JP 14 Setting is for Voltage of Flash ROM

1-2 +12V JP14

2-3 +5V % %
+12v 5V |
L]

20

3-1 UPDATE BIOS PROCEDURES

If the BIOS needs to be updated, it can be obtained on a diskette
from your system supplier. The BIOS diskette includes 3 files:
“awdflash.exe” -- 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. |

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

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

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

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

6. Type “N” when the screen displays the message : " Do you want
to save BIOS (Y/N) 7".

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 disketie from the floppy drive nor turn the.
system power off unlil the BIOS update is completed.

9. Exit the ulility and turn the system power off, set JP5 to 'close’ to
clear the CMOS. After about 10 seconds, set JP5 1o 'open'
{remove the jumper cap ), become the normal status.

10. Turn the system power on and test your system working
properly or not.

r
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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
wihen the system is booting up. The following main menu will

appear. Please select " STANDARD CMOS SETUP" to enter the
next screen. ‘

ROM PCIISA BIOS (2A59F A29)
CMOS SETUP UTILITY
AWARD SOFTWARE. INC

- FANDARD CMOS SETUP INTEGRATED PERIPHERALS
BIOS FEATURES SETUP , PASSWORD SETTING
CHIPSET FEATURES SETUP iDE HDD AUTQ DETECTION
- OWER MANAGEMENT SETUP SAVE & EXIT SETUP

* MPIPCI CONFIGURATION EXIT WITHOUT SAVING

. AD BIOS DEFAULTS

=3¢, Quit T4 > € Select Item
~10_Save & Exit Setup (Shift} F2 . Change Color

. Time, Date, Hard Disk Type

'he section on the bottom of the main menuy explains how to control

1= screen. The other one section displays the items highlighted in
2 list.

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

STANDARD.CMOS SETUP ~ % %4/ i SIINTEGRATED PERIPHERALS

B10S FEATURES SETUP PASSWORD SETTING

CHIPSET FEATURES SETUP IDE HDD AUTO DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP ;
PNP/PCI CONFIGURATION EXIT WITHOUT SAVING o

ﬂLOAD BIOS DEFAULTS |

ESC Quit AL > €& Select ltem
JF 10: Save & Exit Setup (Shift) F2 ;. Change Color
1 Time, Date, Hard Disk Type .....

ROM PCYISA BIOS (2A59FA29)
STANDARD CMOS SETUP
AWARD SOFTWARE, INC.

{Date (mmdd'yy) - Fri. Jun 14 1996
Time(hh.mm-ss) :13:37:14 .
HARD DISKS  TYPE SIZE CYLS HEAD PRECOMP LANDZ SECTOR MODE

Primary Master TAuto O 0 0 0 1] 0 Auto
Primary Slave : None O o 0 0 0 0 -
Secondary Master - None 0 O 0 0 0 R
Secondary Slave . None 0 0 0 0 0 0 -
Drive A1 44M, 3.5 in. Base Memory : 640K
iDrive B : None ~ Extended memory :  7168K

Other Memory : 384K
Video : EGANVGA
Halt On' All Errors Total Memory ;. 8192K
ESC : Quit 1> € Select ltem PUIPD/+/- : Modify 1

i
F1 . Help (Shift} F2 : Change Color

23
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_Date mm is menth, dd is date, yy is year. Drive A This category identifies the types of flop, sk
date from 1 to 31 Drive B drive A or drive B that have been installed in
month from Jan. to Dec. the computer. :
year from 1900 to 2099 None No floppy drive installed

360K, 5.25in |5.25" PC-type 360KB capacity
Time hh is hour, mm is minute, s$ is second. 1.2M, 5.25in |5.25" AT-type 1.2MB capacity
hh from 0 to 23 {24-hour military -time) 720K, 3.5in_ [3.5“ double-side 720KB capacity
mm from 0 to 59 1.44M, 3.5in [3.5" double-side 1.44MB capacity
SS from O to 59 2.88M, 3.5in (3.5 double-side 2.88MB capaci
_Primary Master These categories identify the types of 2 channels \ _Video This category selects the type of video adapter
Primary Slave that have been installed in the computer. There used for the primary system monitor. Although
Secondary Masterare 45 predefined types and 4 user definable | - secondary monitors are supported, you do_not
Secondary Slave types are for Enhanced IDE BIOS. Type 1 to 45 have to sefect the type in Setup.
are predefined. Type ‘user’ is user-definable.
Press PgUp/PgDn to select a numbered hard _Halt On This category determines whether the computer
disk type or type the number and press<Enter>. will stop if an error is detectd during power up.
I you select ‘Auto’ BIOS will auto-detect the No errors  When the BIOS detects a non-fatal
HDD & CD-ROM Drive at the POST stage and error the system will be stopped and
showing the IDE for HDD & CD-ROM Drive. If ou will be prompted
you select ‘user’, you will need to know the All errors  |The system boot will not be stopped
information listed below. Enter the information for any error that may be detected
directly from the keyboard and press <Enter>. All, But The system boot will not stop for a
This information should be from your hard disk Keyboard |keyboard error, it will stop for all
vender or dealer. If the controller of HDD ather errors
interface is ESBI, the selection shall be ‘Type All, But The system boot will not stop for a
1% is SCSJ, the selection shalt be ‘None". Diskette  [disk error, it will stop for all other
if the device has not been installed select errors
'NONE' and press <Enter>.
Type drive type : All, But The system boot will not stop for a
SIZE automatically adjusts Disk/Key |disk or keyboard error, it will stop for
CYLS number of cylinders all other errors
HEAD number of heads
PRECOMP | write precom Memory This calegory is display-only which is determined
LANDZ landing zone by POST (Power On Self Test) of the BIOS.
SECTOR | number of sectors Base Memory The value of the base memory
MODE mode lype is typically 512K or 840K based on the memory

installed on the mainboard.



Extenaed Memory How imuch extended
memory is present during the POST. This i§

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

Other Memory This refers to the memory
located in the 540K to 1024K address space.
The BIOS is the most frequent user of this RAM
area since this is where it shadows RAM.

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

features of your system.

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

STANDARD CMOS SETUP
BIOS FEATURES SETUR & 5 ¢/
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

> € Select Item
(Shifty F2 : Change Color

Virus, Protection, Boot Sequence

ROM PCVISA BIOS (2A59FA29)
BIOS FEATURES SETUP
AWARD SOFTWARE, INC.

Virus Warning Disabled
CPU Internal Cache : Enabled
External Cache : Enabled
Quick Power On Self Test Disahled
Boot Sequence LA C
Swap Floppy Drive Disabled
Boot Up Floppy Seek : Enabled
Boot Up NumLock Status  : On

Boot Up System Speed - High
Gate A20 Option Fast
Typematic Rate Setting : Disabled
Typematic Rate(Chars/Sec) 6
Typematic Delay(Msec) : 250
Security Option : Setup

|PS/2 mouse function control - Enabled
PCINVGA Palette Snocp . Disabled
08/2 select for DRAM>64MB - Non-0QS2

Video BIOS Shadow . Enabled
C8000-CBFFF Shadow : Disabled
CCO00-CFFFF Shadow . Disabled
DO000-D3FFF Shadow . Disabled
D4000-D7FFF Shadow : Disabled
D8000-DBFFF Shadow : Disabled
DCO00-DFFFF Shadow : Disabled

Esc ‘- Quit 4> €:Select ltem
F1 :Help PU/PD/+- . Modify
FS : Oild Values (SHIFT)F2 : Color
F6 :Load BIOS Defaults

F7 - Load Setup Defaulls

Report No FDD for WIN 85 : No

r
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Virus Warning

O

PU

nternal Cache

External Cache

_Quick Power On

Self Test

When this item is enabled, the BIOS will

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

If an attempt is made, the BIOS will halt the
system and the foliowing 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.

IWARNING! 7

Disk boot sector is 1o be modified
Type 'Y’ 1o accept write or ‘N’ to abort write
Award Software, Inc.

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

Disabled |No warning message will appear
when anything attempts to access the
boot sector or hard disk partition
table.

These two categories speed up memory access.
However, it depends on CPU/chipsel 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.

28

Boot Sequence

Swap Floppy
Drive

Boot Up Flo
Seek

Boot Up
NumlLock Status

Boot Up System
Speed

Gate A20
Option

_Typematic Rate
Setting

This category determines which drive to search
first for the disk operating sysiem (i.e.,DOS}.

CA System will first search for HDD
then FDD

AC 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 [System will first search for HDD
then CDROM, and nextis FDD |

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

During POST, BIOS will determine If the floppy
disk drive installed is 40 tracks (360K) or 80
fracks (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 to select how the gate

A20 is handled. The gate A20 is a device used

to address memory above 1 MB, Normal is
keyboard; Fast is chipsel.

This determines if the typematic rate is to 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

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

6 6 characters per second
8 8 characters per second
10 10 characters per second
12 12 characlers per second
15 15 characters per second
20 20 characters 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 begins. :

250 250 msec
500 500 msec
750 750 msec
1000 1000 msec

This category allows you to limit access to the

" system and Selup, or jus! to Setup

System  |The system will not boot and access
; to Setup will be defined if the correct
I password is not entersd at the
prompt

Setup The systern w.! boot, but access to
Setup will be defined if the correct
password is nol 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.
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PCI/VG.
Palette Snoop

‘08 Select for

DRAM > 64MB

Video BIOS

Shadow

C8000 - CBFFF

Shadow
DC000 - DFFFF

Shadow.

Report No FDD

For WIN 95

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

Enabled [When PCIVGA working with MPEG
ISAVESA VGA Card

Disabled |When PCINVGA not working with
MPEG ISANVESA VGA Card

This item allows you {0 access the memory
that over 64MB in 0S/2

Determines whether video BIOS will be copied to
RAM. However it is optional dependingon |
chipset design. Video Shadow will 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
SCSl.

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

31



This screencorn . the setting for the chipset on the mainboard.

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

iSTANDARD CMOS SETUP INTEGRATED PERIPHERALS
8105 FEATURES SETUP PASSWORD SETTING
.CHIPSET FEATURES SETUP IDE HDD AUTO DETECTION
EPOWER MANAGEMENT SETUP SAVE & EXIT SETUP
[PNP/PCI CONFIGURATION EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS '

'I‘ESC: Quit
iF10; Save & Exit Setup

A > € Select [tem
(Shift) F2 . Change Color

AT Clock, DRAM Timmings, .'... .

ROM PC1/41SA BIOS (2A59F A29)
CHIPSET FEATURES SETUP
AWARD SOFTWARE, INC.

Fre=

| Auto Configuration : Enabled | Memory Parity/ECC Check : Disabled
! DRAM Timing 70ns Single Bit Error Report : Enabled
- DRAM RAS# Precharge Time  : 4 L2 Cache Cacheabie Size : 64MB
. DRAM RAN Leadoff Timing (78 Chipset NA# Asserted . Enablzd
| Fast RAS# To CAS# Delay .3 Pipeline Cache Timing  : Faster
; DRAM Read Burst (EDO/FPM) : x333/x444 | Passive Release : Enabled
* DRAM White Burst Timing 1 %333 Delayed Transaction . Enabled
{ Turbo Read Leadoff  Disabled
I D8AM Speculative Leadoff : Disabled

Turn-Around Insertion - Disabled
, 53A Clock -PCICLK/4
- System B1OS Cacheable - Disabled
! Video BIOS Cacheable : Disabted
i 8-bit VO Recqvery Time :3
i 16-bit I/Q Recovery Time 12 Esc: Quit :Select ltem
" Memory Hole At 15M-16M : Disabled [F1 Help FUIPD/+-:Modify
EPeer Concurrency : Enabled |F5 : Old Values (Shift)F2 .Color
' Crupset Special Featuires : Disabled |F6 :Load B!JS Deiaults
DRAM ECC/PARITY Select - Parity '
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Auto .
Configuration

DRAM Timing

DRAM RAS#
Prgghage Time

Fast RAS# to
CAS# Dela

_DRAM Read

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

DRAM must continually be refreshed or it will lose
its data. Normally, DRAM is refreshed entirely as
the result 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 is
refreshed. If insufficient time is allowed, refresh
may be incomplete and data lost.

wWhen 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)

Burst (EDO/FPM) from DRAM. Burst read and write requests are

_DRAM Write
Burst Timing

_ISA Clock

System BIOS
Cacheahle

generated by the CPU in four separate parts.
The first part provides the focation within the
DRAM where the read or write is to {ake place
whilie the remaining three parts 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 FOO00H-FFFFFH are cached,
provided that the cache controller is enabled.

33



TNl R VAT - Armmn ¢

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

MANTENIMIENTO DE PC'S Y PERIFERICOS

(PARTE II)
% M f .l"_:-": ) \._ AN
"* - ..~ DISCOS DUROS

JUNIO DE 1999

Deleg. Cuauhtémoc 06000 Méexico, D.F. APDO. Postal M-2285

Palacio de Mineria Calie de Tacuba 5 Primer piso
Teléfonos: 5128955  512-5121  621-7335 521-1987 Fax 510-0573 521-4020 AL 26



MANTENIMIENTO DE PC’S Y PERIFERICOS
PARTE Il |

7.- DISCOS DUROS

NOVIEMBRE DE 1998

| 78



L R N T T -
¢ s KW S :’1.»?.‘ na A a bR ”";:"J"f,b;?‘f""j".'liﬁﬂ
= f

NP I . KA g 3 ' (il chie A et et 1 rar e e rry
ST (U .)-.fl,".'ﬂ‘j‘[’_’ﬁ:l’il"f["'“?r‘;‘;ﬁf’:ﬁh:t‘.::"::?,;?,[?_‘[J“Jg,m&jd!éjfﬂm#;réri%'; ;Eéf%f%:f%
= - — —Lu S -1 4]

Cabezas
) Cilindros
Formateo Fisico: Definicion de:< Sectores
Pistas
Clusters

. . . Definicié Boot
Formateo Logico: armcionde Jg a7
DIR

Dalos

I

AENEAES ggmmgﬁﬁﬁmmgé

Y TR

EHEHE

= B NS (A ] A




METODOS DE REGISTRO

« MFM (modulacion de frecuencia modifizasia)
» RLL (longitud de corrida limitada 2,7}

« ARLL (longitud de corrida avanzada limitada)
- ZBR (regiétro de bits por zona)
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METODOS DE REGISTRO —

Veiocidad de
' transferencia
Tipo Sectores por pista Mbits/seg
MFM 17 . 5
RLL 26 7.5
ARLL 34 10
ZBR raria 7.5-15

[8 1



Factores de rendimiento de 1a unidad de disco

e Tiempo de busquada
» Capacidad de cilindro
*» Tiempo de conmutacién de cabezas
» Tiempo de espera

» Vealocidad de transferencia de datos
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Factores del rendimiento del controladbr

» Factor dg intercalacion

» Administracién de la memoria intermedia

» Administracién de defectos

» Administracién de errores

+ Encabezamiento de mandatos

» Desplazamiento angular de conmutacién de cabezas

+ Desplazamiento angular de cilindros
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Intercalacion de sector

2:1
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Desplazamiento angular de cilindro




Interfaz SCSI

« Ventajas:
- Buen rendimiento
- Respalda la grabacién por bites de zona
- Hasta siete dispositivos
- Tipos de dispositivos muitiples
- Capacidades mhy grandes
- Independiente del sistema

» Desveniajas:

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



Nimeros de modelos Seagate -

Factor Forma

1)()()_( = 3.5 pulg

2XX = 5.25 pulg
media altura

3XXX = 3.5 pulg
altura, 1 pulg

4XXX = 5.25 pulg
altura completa

MB

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

Interfaz

No especificada = ST412/MFM
N = SCSI

R =ST412/RLL

A = AT Bus

X = XT Bus

E = ESDI
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_Video BIOS
Cacheable

_8 Bit /O
Recovery Time

_16 Bitl/O
Recovery Time

Memory Hole At
15M-16M

DRAM ECC/
Parity Select

L2 Cache
Cacheable Size

bl

As with changing the system BIGS above,
enabling the Video BIOS cache w:ill cause
access to video BIOS addressed at CO00CH to
C7FFFH to be cached, if the cache controiler is
also enabled.

The recovery time is the length of time, measured
in CPU clocks, which the system will delay after
the completion of an O request. This item allows
you to delermine the recovery time allowed for 8-
bit I/0. Choices are from NA, 1 to 8 CPU clocks,
This item allows you to determine the recovery
time allowed for 16-bit I/0. Choices are from NA,
110 4 CPU clocks.

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

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

Default value is 84MB, you can get up to 64MB
cacheable function based on your DRAM installed
size If you install more than 64MB DRAM and
would like to get more than 64MB cacheable size,
you should change the value to 512M8B, and plug
addition one TAG SRAM into U16A socket.

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

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

STANDARD CMOS SETUP

BIOS FEATURES SETUP

Sy FEATURES SETUP . .
POWER MANAGEMENT, SETUR
PNP/PCI CONFIGURATION

LOAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

_ JiDE HDD AUTO DETECTION
4% |SAVE & EXIT SETUP

EXIT WITHOUT SAVING

ESC: Quit - > € Select ltem
{Shift) F2 : Change Color

F10: Save & Exit Setup

Sleep Timer, Suspend Timer, . ...

ROM PCI/ISA BIOS (2A59FA29)
POWER MANAGEMENT SETUP
AWARD SOFTWARE, INC.
Power Management : Disabled *Power Down & Resume Events*
PM Control by APM :Yes IRQ3 (COM 2) : OFF
Video Off Method :V/H SYNC [IRQ4 (COM 1) : OFF
+Blank IRQS5 (LPT 2) - OFF

{Maodem Use IRQ 03 IRQ6 (Floppy Disk) : OFF

IRQ7 (LPT 1) : OFF

IRQ8 (RTC Alarm) :OFF
Doze Maode : Disabled IRQY {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 Up Events In Doze & Standby* |IRQ14 (Hard Disk) : OFF
IRQ3 (Wake-Up Event) ;: OFF IRQ15 {Reserved) : OFF
IRQ4 (Wake-Up Event) : OFF
IRQ8 {Wake-Up Event) : OFF Esc: Quit T2 € . :Selectltem
1RQ12(Wake-Up Event) : OFF F% : Help PU/PD/+- : Modify

F5 : Old Values (Shift) F2' Color

F6 : Load BIOS Defaults




Power

Management

_PM Control

by APM

_Video Off
Method

This category allows you 10 select the type (or
degree} of power saving and is dirctly related to
the following modes : Doze; Standby; Suspend;
HDD Power 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 marnagement only
available for SL CPU‘s.Doze=1min.;
Standby=1min.;Suspend=1min.;HD
D Power Down=1min

User
Defined

Allows you to set each mode indivi-
dually. When not disabled, each of
the ranges are from 1min. to 1hr.
exect for HDD Power Down which

ranges from 1 to 15min. and disable

When enabled, an Advanced Power Management
device will be activated to enhance the Max.
Power Saving Mode and stop the CPU internal
clock. If the Max. Power Saving is not enabled,
this will be present to NO.,

This determines the manner in which the monitor

is blanked.

V/H SYNC (This selection will cause the system

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

Blank This option only writes blanks to the

Screen video buffer

DPMS Initial display power management

[

signaling

The 'Fqﬂowfng 4 modes are Green PC power saving function. .
are only user configuration when 'User Defined’ power management

has been selected.

Doze Mode

Standby Mode

Suspend 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 fuil speed

When enabled and after the set time of system
inactivity, the fixed disk drive and the video

would be shut off while all other devices still
cperate at full speed !

When enabled and after the set time of system
inactivity, all devices expect the CPU will be shut
off '

HDD Power Down When enabled and after the set time of system

inactivity, the hard disk drive will be powered
down while all other devices remain aclive

Wake Up Events
In Doze & Standb

Power Down &
Resume Events

3 ~ IRQ1S5

These are /O events whose occurrence can
prevent the system from entering a power saving
mode or can awaken the sysltem from such a
mode. In effect, the system remains alert for
anything which occurs to a device which is
configured as On, even when the systemisin a
pdwer down mode. When an /O device wants to
gain the atiention of the operating system, it
signals this by causing an IRQ (Interrupt ReQuests)
to occur. When the operating system is ready to
respond to the request, it interrupts itself and
performs the service. When set off, activity will
neither prevent the system from going into a power
management mode nor awaken it



This screen configures the PCI Bus slots.

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

STANDARD CMOS SETUP
BIOS FEATURES SETUP
ICHIPSET FEATURES SETUP

INTEGRATED PERIPHERALS
PASSWORD SETTING
IDE HDD AUTO DETECTION

POWER MANAGEMENT SETUP SAVE & EXIT SETUP
iIPNP/PCI CONFIGURATION . [EXIT WITHOUT SAVING
LOAD BIOS DEFAULTS

'T~~1r-') €:Select ltem
(Shift} F2 : Change Color

IESC' Quit -
IFt0: Save & Exit Setup

IRQ Settings, Latency Timers, .....

ROIU;I PCMISA BIOS (2A59FA29)
PNP/PCI| CONFIGURATION
AWARD SOFTWARE, INC.

4‘P.est:)urces Cantrolled by * Auto PCIIRQ Actived by :.evel

;i’.eset Configuration Data : Disabled PCIIDE IRQ Map to : PCI-AUTO

Primary IDE INT# R

4

Secondary IDE INT# : B

F6 : Load BIOS Defaults

Esc Quit Ml>€ Select ltem
F1 : Help PU/PD/+/- . Modify
F5 : Old Values (Shift) F2. Color

Resource
Controlled by

Reset Config-
uration Data

PCIIRQ
Actived By

PCIIDE IR
Map To

The Award Plug and Play BIOS has the capacity

to automatically configure all of the boot and Plug
and Play compatible devices. However, this
capability means absclutely nothing unless you

are using a Plug and Play OS such as Windows 93
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 unless advised otherwise
by your system's manufacturer.

Choices are Level and Edge

This allows you to configure your system 1o 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 siot has
the controller and which PCI interrupt (A,B,C,D) is
associated with the connecled hard disk, Select

. ‘PCl Auto’ allows the system to automatically

determine how your IDE disk system is configured.



¥y
This section paggb. ,?fudes all the items of IDE hard drive and Programmed
Input/Qutput features. See also Section "Chipset FeaturesSetup”.

ROM PCI/ISA BIOS (2A59FA29)

CMOS SETUP

UTILITY

AWARD SOFTWARE, INC.

STANDARD CMOS SETUP

E:05 FEATURES SETUP
CHIPSET FEATURES SETUP
POWER MANAGEMENT SETUP
PNP/PCI CONFIGURATION
LOAD BIOS DEFAULTS N

INTEGRATED PERIPHERALS ~i ¥4
PASSWORD SETTING

IDE HDD AUTO DETECTION

SAVE & EXIT SETUP

EXIT WITHOUT SAVING

ESC- Quit
10 Save & Exit Setup

P> € Select item
{Shift) F2 : Change Color

Time, Date, Hard

Disk Type .....

ROM PCMISA BIOS (2A59FA29)
INTEGRATED PERIPHERALS
AWARD SOFTWARE, INC

IDE HDD Block Mode - Enabled
PCI Slot IDE 2nd Channel  : Enabled
On-Chip Primary PCHIDE . Enabled
On-Chip Secondary PCI IDE : Enabled
{IDE Primary Master PIO . Auto
JIDE Pnimary Slave PIO ; Auto
IDE Secondary Master PIO  : Auto
IDE Secondary Slave PIO : Auto

USB Controlier : Disabled
‘Onboard FOD Controller : Enabled
‘Onboard Serial Port 1 " : Auto
Onboard Serial Port 2 : Auto
UART 2 Mode : Standard
{Onboard Parallel Port

bl
idnbeard Parallel Mode : SPP

: 378H/IRQ7|F1 : Help

Esc Quit V> & Select ltem
PU/PD/+/- : Modify
F5 : Old Values (Shift) F2: Color
F6 : Load BIOS Defaults

IDE HDD Biock  This allows your HD controller 1o use the tast block
Mode - mode {o transfer data to and from your HD drive
' Enabled |IDE controller uses block mode

Disabled

IDE controller uses standard mode

PCI Slot IDE
2nd Channel

This item allows you designate an IDE controller
- board insert into one of the physical PC! slots as

our secondary IDE

Enabled

External IDE controller designated as
the secondary controller

Disabled

No IDE controller occupying a PC;
slot - :

On-Chip Primary This setup item allows you either to enable or
PCIIDE disable the primary/secondary controller. You might
On-Chip Second- choose to disable the controlier if you were to add
ary PCIIDE a higher performance or specialized controlier,

IDE Primar

PiQ - Programmed Input/Output, it allows the

Master/Slave PIO BIOS to tefi the controller what it wants and then

IDE Secondary letthe controller and the CPU perform the complete

Master/Siave PIC task by themselves. This simpler and more faster,
Your system supports five mods, O - 4, which
primarily differ in timing. When Auto is selected,
the BIOS will select the best available mode.



The last step is 'save and exit’. If you select this item and press 'Y’, then
these records will be saved in the CMOS memory on the mainboard. it

will be checked every time when you turn your computer on.

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

jaTANDARD €MOS SETUP
i510S FEATURES SETUP
\oHIRSET FEATURES SETUP
lPOWER MANAGEMENT SETUP
PNP/PCI CONFIGURATION

'L OAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
ISAVE & EXIT SETUP

AEXIT WITHOUT SAVING

[

230 Quit
“ '3 Bave & Exit Setup

A4 > & Select item
{Shit) F2 : Change Calor

Time. Date,

Hard Disk Type . .

ROM PCUISA BIOS (2A59FA29)
STANDARD CMOS SETUP
AWARD SOFTWARE, INC.

ISTANDARD CMOS SETUP
I310S FEATURES SETUP
ICHIPSET FEATURES SETUP
IPOWER MANAGEMENT SETUP
[PNP/PCI CONFIGURATION
'.OAD BIOS DEFAULTS

INTEGRATED PERIPHERALS
PASSWORD SETTING

IDE HDD AUTO DETECTION
SAVE & EXIT SETUP

EXIT WITHOUT SAVING

SAVE to/CMOS and EXIT (Y/N):Y*

l

=5C Quit
F10: Save & Exit Setup

b > €-Select ltem
(Shift) F2 : Change Color

Isave Data to CMOS & Exit SETUP

LOAD BIiOS DEFAULTS

When your mainboard has problems and need to debug or

- troubleshoot the system, you can use this function.

The default values loaded only affect the BIOS Features
Setup, Chipset Features Setup, Power Management
Setup and PNP/PCI Configuration Setup. There is no
effect on the Standard-CMOS Setup. To use this function,
select it from main menu and press <Enter>_ A line will
appear on the screen asking if you want to load the BIOS
default values. Press <Yes> and <Enter> then the BIOS

default values will be loaded. i

LQAD SETUP DEFAULTS

This allows you load optimal seftings 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 {0 load
the Setup default values. Press <Yes> and <Enter> then
the Setup default values will be loaded.

SUPERVISOR PASSWORD / USER PASSWORD

This allows you 1o 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 characters), press <Enter>. At the next
prompt, confirm the new password by typing it and press
<Enter> again.

Disable password : Press <Enler> 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.



CAUTION :If you forget your password, you must disable
the CMOS by turning power off and set JP5 ‘close’. Then
reload the system. Please refer to page 13.

IDD HDD AUTQ DETECTION
This allows you to detect IDE hard disk drivers’ parameters
and enter them into 'Standard CMOS Setup’ automatically.

If the auto-detected parameters displfayed do not
match the ones that should be used for your hard drive,
do not accept them. Press <N> {o reject the values
and enter the correct ones manually on the Standard
CMOS Selup screen.

SAVE & EXIT SETUP
This allows you to save the new setting values in the
CMOS memory and continue with the booling process.
Select what you want to do, press <Enter>,

EXIT WITHOUT SAVING
This allows you to exit the BIOS setup utility without
recording any new values or changing old ones.

#% Control Key Description 3%

UPARROW  [! IMove to previous item
DOWN ARROW | | [Move to next item
LEFTARROW |- IMove 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
PgUp 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 >  |Change color from total 16 colors
+F2
F5 KEY QOldValue |Restore the pervious CMOS value
from CMOS
F6 KEY Load BIOS |Load the default CMOS value
default from BIOS default table
F7 KEY Load setup ILoad Setup default
default
F10 KEY Save & Exit |Save all the CMOS changes and
Setup Exit setup, only for Main Menu




APPENDIX A
# 3% TECHNICAL SUPPORT REQUEST FORM 3¢

If the mainboard doesn’'t function properly, please complete the fallowing
informationand return it to your system dealer. If further information is needed
to describe the problem, please attach with separate sheets.

niodel No : ATC-2000  Date of Purchase:

Serial No :

HARDWARE :

BRAND MODEL SEEED QTY
CPU :

SIM Module

_TAG SRAM

Sync. Cache

DRAM : MB (__ EDO, _ FastPage, _ ECC)

Hard Disk Interface Controller : ___ IDE, ____ SCSI
Hard Disk Brand : , Model : , Capacity ;
Display Controller Brand : Moaodel :

Controller Chip Brand : .Model :
SOFTWARE:

AWARD SYSTEM BIOS: Version Date Code
Keyboard BIOS: Brand

Other Add-on Cards Information:
Add-on Card Bus Interface Model Remark

Error Description :

Lb]
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Intel Processors 183

nt—c'l_ '43;2’Pént!um" CPU Socket Types and Specifications

Socket No. of Pin

Number Pins Layout Voltage Supported Processors
Socket 1 169 17x17 PGA " Sv SX/5X2, DX/DX2*, DX4 OverDrive
Socket 2 238 19x19 PCA Sv SX/5X2, DX/DX2*, DX4 OverDrive,
486 Pentium OverDrive
Socket 3 237 19x19 PGA S5v/3.3v SX/SX2, DX/DX2, DX4, 486 Pentium 77
OverDrive
Socket 4 273 21x21 PCA 5v Pentium 60/66, Pentium 60/66
QverDrive
Socket 5 320 37x37 SPGA 3.3v Pentium 75-133, Pentium 75+ OverDrive
Socket 6** 235 19x19 PGA 3.3y DX4, 486 Pentium OverDrive
Socket 7 321 37x37 SPCA VRM Pentium 75-200, Pentium 75+ OverDrive -
Socket 8 387 dual-pattern VRM Pentium Pro
SPGA

*DX4 also can be supported with the addition of an aftermarket 3.3v voltage-reguiator adapter.
“*Socket 6 was a paper standard only and was never actually implemented in any systems.
PGA = Pin Grid Array

SPGA = Staggered Pin Grid Array

VRM = Voltage Regulator Module
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FIG. 6.1 Intel Socket 1 pinout,
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' Chapter 6—Microprocessor Types and Specifications

The chip, called the Pentium OverDrive Processor, plugs into a processor socket with the
Socket 2 or Socket 3 design. These sockets will hold any 486 SX, DX, or DX2 processor, as
well as the Pentium OverDrive. Because this chip is essentially a 32-bit version of the
(normally 64-bit) Pentium chip, many have taken to calling it a Pentitin-SX. 1t is avail-
able in 25/63MHz and 33/83MHz versions. The first number indicates the base mother-
board speed, while the second number indicates the actual operating speed of the
Pentium OverDrive chip itself. As you can see, it is a clock multiplied chip that runs at
2.5 times the motherboard speed. Figure 6.2 shows the pinout configuration of the offi-
cial Socket 2 design. J —e-
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FIG. 6.2 238-pm Intel Socket 2 configaration.

Notice that although the new chip for Socket 2 is called Pentium OverDrive, it is not a
full-scale (64-bit) Pentium. Intel releised the design of Socket 2 a little prematurely and
found that the chip ran too hot for many systems. The company solved this problem by
adding a special active heat sink to the Pentium OverDrive processor. This active heat
sink is a combination of a standard heat sink with a built-in electric fan. Unlike the after-
market glue-on or clip-on fans for processors that you may have seen, this one actually
draws Sv power directly from the socket to drive the fan. No external connection to disk
drive cables or the power supply is required. The fan/heat sink assembly clips and plugs
directly into the processor, providing for easy replacement should the fan ever fail. -

Another requirement of the active heat sink is additional clearance—no obstructions
for an area about 1.4 inches oft the base of the existing socket to allow for heat-sink
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FIG. 6.4 237-pin Intel Socket 3 configuration.

Notice that Socket 3 has one additional pin and several others plugged compared with
Socket 2. Socket 3 provides for better keying, which prevents an end user from acciden-
tally installing the processor in an improper orientation. One serious probiem exists,
however: This socket cannot automatically determine the type of voltage that will be
provided to it. A jumper is likely to be added on the motherboard near the socket to
enable the user to select Sv or 3.3v operation.

Caution

Because this jumper must be manually set, however, a user could install a 3.3v processor in this -
socket when it is configured for 5v operation, This installation will instantly destroy a very expen-
sive chip when the system is powered on. It will be Op to the end user to make sure that this socket
is properly configured for voltage, depending on which type of processor is installed. If the jumper
is set in 3.3v configuration and a 5v processor is installed, no harm will occur, but the system will
not operate properly uniess the jumper is reset for 5v.

The original Pentium processor 60MHz and 66MHz versions had 273 pins and would
plug into a 273-pin Pentium processor socket—a Sv-only socket, because all the original
Pentium processors run on 5v. This socket will accept the original Pentium 60MHz or
G66MHz processor, as well as the OverDrive processor. Figure 6.5 shows the pinout specifi-
cation of Socket 4.
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FIG. 6.5 ' 273-pin Inte! Socket 4 configuration.

Somewhat amazingly, the original Pentium 66 MH2z processor consumes up to 3.2 amps
of 5v power {16 watts), not including power for a standard active heat sink (fan),
whereas the 66 MHz OverDrive processor that replaced it consumes a maximum 2.7
amps (13.5 watts), including about 1 watt to drive the fan. Even the original 60MHz
Pentium processor consumes up to 2.91 amps at 5v (14.55 watts). It may seem strange
that the replacement processor, which is twice as fast, consumes less power than the
original, but this has to do with the manufacturing processes used for the origin:: aitd

OverDrive processors.

Although both processors will run on Sv, the original Pentium processor was created
with a circuit size of 0.8 micron, making that processor much more power-hungry than
the newer 0.6-micron circuits used in the OverDrive and the other Pentium processors.
Shrinking the circuit size is one of the best ways to decrease power consumption. Al-
though the OverDrive processor for Pentium-based systems will indeed draw less power
than the original processor, additional clearance may have to be allowed for the active
heat sink (fan) assembly that is mounted on top. As in other OverDrive processors with
built-in fans, the power to run the fan will be drawn directly from the chip socket, so no
separate power-supply connection is requiree. Also, the fan will be easy to replace should
it ever fail.
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FIG. 6.6 320-pin Intel Socket 5 configuration.

The VRM is a small circuit board that contains all the voltage regulation circuitry used to
drop the 5v power supply signal to the correct voltage for the processor. The VRM was
implemented for several good reasons. One is that voltage regulators tend to run hot and
are very failure-prone. By soldering these circuits on the motherboard, as has been done
with the Pentium Socket S design, vou make it very likely that a failure of the regulator
will require a complete motherboard replacement. Although technically the regulator
could be replaced, many of them are surface-mount soldered, which would make the
whole procedurevery time-consuming and expensive. Besides, in this day and age, when
the top-of-the-line motherboards are only worth $250 (less the processor and any mem-
orv}, it is just not cost-effective to service them. Having a replaceable VRM plugged into a
socket will rmake it easy to replace the regulators should they ever fail.

Although replaceability is nice, the main reason behind the VRM design is that Intel is
building new Pentium processors to run on a variety of voltages. Intel has several differ-
ent versions of the Pentium, Pentium-MMX, Pentium Pro, and Pentium Il processors that
run on 3.3v (called VR), 3.465v {called VRF), as well as 3.1v, 2.8v, and 2.45v.
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FIG. 6.7 235-pin Intel Socket 6 configuration.

In other words, if you want to purchase a Pentium board that can be upgraded to the
next generation of even higher-speed processors—as well as be easily repairable should
the voltage regulators fail—look for a system with a Socket 7 and VRM.

OverDrive Processor Installation. You can upgrade many systems with an OvetDrive
processor. The most difficult aspect of the installation is simply having the correct
OverDrive processor for your system. Currently, 486 Pentium OverDrive processors are
available for replacing 4865X and 486D X processors. Pentium and Pentium-MMX
OverDrive processors are also available for some Pentium processors. Unfortunately,
Intel no longer offers upgrade chips for 168-pin socket boards. The following table

lists the current OverDrive processors offered by Intel:

Processor Designation Replaces Socket Heat Sink
486 Pentium QverDrive 4865X/DX/SX2/DX2 Socket 2 or 3 Active
60/66 Pentium OverDrive Pentium 60/66 Socket 4 Active
Pentium OverDrive with MMX Pentium 75/90/100 Socket 5/7 Active

Upgrades that use the newer OverDrive chips for Sockets 2 through 7 are likely to be
much ecasier because these chips almost always go into a ZIF socket and therefore require
no tools. In most cases, special configuration pins in the socket and on the new Over-
Drive chips take care of any jumper settings lor you. In some cases, however, you may
have to set some jumpers on the motherboard to configure the socket for the new
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{7~ SECUENCIA POST (POWER ON-SELF TEST) DEL
MICROPROCESADOR ix86 -

E 1.- Recibe la sefial de POWER GOOD.

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

& 3.- Los registros DS, ES, SS e IP son puestos a cero, CS apunta a OFFFOh_ )

& 4.- En OFFFOh se ejecuta [a autoprueba. ?

k2 5.- Se prohiben las interrupciones.

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

& 7.- Se ejecuta ei CHECKSUM del BIOS.

& 8.- Se inicializan fos 8253 y 8237.

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

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

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

= 12.- Se verifica el 8253.

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

& 14.- Aparece el cursor.

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

& 16.- Comprueba el resto de la RAM.

&= 17.- Comprueba el teclado (que no este pegada alguna tecia, que esté vacio el buffer y
coloca el vector de interrup;:iones).

{& 18.- Busca ROM opcional.

& 19.- Busca las unidades-de disco (mediante los DIPS 3V¥).

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

| = 21.- Habilita las NMI.

& 22.- Sonido por altavoz.

& 23.- Llama a INT 19h (unidad de disco).

= 24.- Stand by.

=2
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[ CURSO DE MANTENIMIENTO DE PC’s Y PERIFERICOS ]

EL "A,B,C,” DEL MANTENIMIENTO DE PC'S Y PERIFERICOS
A).- RECEPCION, REGISTRO Y PROGRAMA DEL SERVICIO

1.- Pruebas de funcionamiento. Inicializacién
2.- No responsabilidades por informacién contenida

B).-MICROCOMPUTADORAS

1.- Limpieza externa y reportes de deterioros

2.. Limpieza interna y reportes de dafios a la vista

3.- Chegueo de |a calidad de |a energia de |la toma (voltaje y I|mp|eza de la linea).
En domicilio

4. Aplicacién de programas del diagndstico

5.- Chequeo de voltaje que da la fuente de poder, a los Drivers

6.- Limpieza de cabezas lectoras

7.- Limpieza de circuiteria y tarjetas

8.- Chequeo de alineacién de cabezas y velocidad de los motores

9.. Limpieza del teclado

10.- Reporte de pieza con deterioro y/o danos

11.- Aplicacidn de prograrmas de diagndsticos, para prueba final y reporte de fallas
12.- Lacreo y sellado con etiquetas fechadas -

13.- Tiempo empleado (programacion del préximo servicio)

COMONITORES

1

- Autoprueba

- Limpieza externa y reporte de detenoro

- Descarga del CRT (cinescopio)

. Limpieza interna y reporte de dafios a la vista
- Chequeo y/o0 ajuste de sefiales de video LR
- Prueba final de funcionamiento y reporte de fallas o
- Lacreo y sellado con etiquetas fechadas SR

NOO A WN

D) IMPRESORES Y GRAFICADORES

- Autopruebas
- Limpieza externa.y reporte de deterioros & A
- Limp:eza interna y reporte de dafios a la vista M

- Chequeo de voltaje

- Limpieza de partes robdticas (cabezas o brazos)

- Lubricacion

- Prueba final de funcionamiento y reporte de fallas o
- Lacreo y sellado con etiguetas fechadas

- Tiempo empleado

CONOOREWN -




[ CURSO DE MANTENIMIENTO DE PC's Y PERIFERICOS |

E) ENTREGA DEL EQUIPO

- Inforre del servicio y actualizacidn del control de mantenimiento
- Costo del servicio, refacciones y facturacién

- Actualizacién del stock de refacciones y proveedores

- Salida de laboratorio con prueba para éritrega

- Entrega fisica y recomendaciones

GRwWN e

-

YCONTRATOS

- Edad del equipo, calidad y lugar en el mercado

- Control' de existencia en el mercado, de partes y refacciones
- Pdlizas de servicio.- A domicilio o laboratorio

- Actualizacion de costos por-inflacién

.- Actualizacién y firma de consenio

oW

G)SEGURIDAD

1.- Seguros'tontra incendio, robds, efc,

2.- Guardar N°® de series y facturas

3.- Etiquetar internamente, © rmarcar-con rotulador de seguridad (sélo se ve con luz
ultravidleta)

4.- Guardar fotpgrafias del equipo

|5.; Extintor con BCF (Bromoclorodiflurometano), gas Alcne o Bidxido de carbono, que
son los productos de extincidn para emplearse sin peligro en equipos electrénicos

6.- Evitar en la instalacién, ventanas y puertas por donde circula vientos, brizas y
polvos






