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"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO"

OBJETIVOS

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

orientada que permita un buen aprovechamineto.

Reafirmar en el grupo los conocimientos previos del tema y elevar su gradiente con
tépicos y tendencias de actualidad, reforzindolo con teoria y principalmenta practicas, en
cada apartadc del temario, a efecto de que consolide los habitos adecuados en el
mantenimiento praventivo y correctivo basico-medio de sus equip-t_:s, sin pretender llegar a

detalles de alto nivel en el campo de i1a Ingenieria del Hardware para Microcomputadoras.

Lograr gque los participantes astén ciertos de que no se debe abusar de la conﬁapza
adquirida, ni perderle el respeto a los equipos, ya que duranta el desarrollo dei curso deberdn
ir aplicando con seguridad, los conocimientos logrados, :in el mfnimo riesgo para . el

hardware.




MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO.

TEMARIO

1.« EVALUACION PREVIA DEL GRUPO

“2 .- REPASO Y CONSOLIDACION DE CONCEPTOS

2.1.- Arquitectura de una computadora
2 .2.- Caracteristicas de los equipos: AT-286, 386, 486, 586, PS/2
2.3.-‘Técnologias ISALEISA MCA, SPARC,RISC.Cuadro comparativo.
2.4.- Inventario-diagndstico de control

2.5.- Seccidn de practica.
3.- HERRAMIENTAS OE DIAGNGSTICO .

3.1V Programas de diagnéstico .
3.2 .- "EPROM's" de Diagnéstico.

©73.3.2" Rutinas al BIOS; poderosa harramienta.
3.4.- Equipos de Diagndstico.
3.5.- Seccién de Practica.

4.-CONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS.

4.1.-Controlador de Bus.

4.2.- Controlador de DMA.

4.3.- Generador de Reloj.

4.4.- Controlador Programable de Periféricos.
4.5.- Controlador de Unidades de Disco.

4.6.- Controlador de Teclado.

4.7.-Seccidn de Practica con manejo de

03
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5.- PERIFERICOS Y AJUSTES PRINCIPALES.

5.1.- Monitores,

5.2.- Unidades de Disco.

5.3.- Impresores.

5.4.- Seccién de Prictica con manejo de

Dispositivos de Diagndstico y Alingacidn.
6.- MANTENIMIENTO COR: .TIVve - 31co-MEDIO..
6.1.- Diagramas.

6.2.- Sefales de Prueba y Diagndéstico.

6.3.- Microcontroladores, relojes y bases de tiempo.

6.4.- Tendencias del Servicio y Metodologla Practica.

6.5.- Saccidn de Prictica.

7.- Discos Duros.

7.1.- Principales Tecnologfas vy sus caracteristicas.
7.2.- Fallas de origen y mantenimiento fisico.
7.3.- Mantenimiento Légico.

7.4.- Utilerfas y Software de apoyo.

04
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PROFESORES: " - APOYO TECNICO:
Ing. Juan F. Magaia Carrillo Francisco G. Magada Durdn
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Adridn F. Magaia Cisneros
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Arquitectura de una computadora
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Arquitect 2 de una computadora
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- C.1 System Memory Map

FFO000-FFFFFF

16210K-16274K

Address Range| Start-End Name Function
D00000-03FFFF 00K 256K Bank 0 System memary (256K)
040000-07FFFF 256X-512K Bank 1 Systarn memory (256K)
0B0000-09FFFF 512K-640K Bank 2 System memory (128K)
QAFFFF-QBFFFF B40K-TE8K Video Crsplay card butier (128K)
0C000G-0DFFFF 768K -896K VO ROM Expansion AOM (128K)
QEDOOQ-QEFFFF 896 K-9B0K ROM Systemn usage (54K)
OFO0OQ-OFFFFF S60K- 1024K ROM BIQS (64K)
100000-11FFFF 1024K-1 152K Bank 2 Systern memory {128K)
120000-15FFFF 1152K-1408K Bank 1 System mamary {128K)
160000-FOFFFF 1408K-16146K RAM Expansion RAM (14870K)
FEOCQO-FEFFFF | 16146K-16210K ROM Systemn usage (64K)

BIOS (64K}

SIS TSISISISISISISTEISTS IS TG ISISINTSH ]S 1515151

GNP LEGEGLEaEELIRRE
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Arquitectura de una computadora

D.1 /O Address Map

’ 0]

aEREHGEEEREREEEEE

71

?
|

e

: - L]
! Hex Range | Devices L'sage q

000-01F ] SsA Cantrolier 4 System g
J2CL55 Interrupt conuotier ¥ Systermn ﬂ
0a0-05F Timet Systermn E
060-06F ;G347 keybowra) Systemn
070-07F ! Feal uma c.ock, NMI mask ~ atam .
08&0'9F { SMA page register J1m :

. 0AQ-0BF ! nterrupt controlier 2 5 m [
QCO-00F " 2MA controller 2 3 'am

| oFQ { Ciear math Coprocessor Busy Iystem

i OF+ | Aaset math coprocessor System g

' {F8-0FF Mzth coprocessor System
1FO-1F8 I Fined disk vo
200207 | Gamav0 Vo 4.
278-27F U parallei printer pont 2 le]
2FB-2FF I Senal port 2 vQ 1
300-31F | Prototype card vo L
360-36F Reserved vO m
378-37F Parallel pnntar porn 1 Vo E
380-38F SDLC. bisynchronous 2 vo H
3A0-3AF Bisynchronous 1 e} L
380-38F Monochrome dispiay anG pr ..ar aaapter vQ m
aCo-aCF Fesarved fe] Iy
30G-20F Color/graphics marator 3a5=ar . o .'ﬂ
IFQ-IF7 Diskatte controllar vo m
3FB-3FF Senal port 1 vo -g‘T
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g '
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> e owi '
. . TS EYEEY) FCTL — LAY -1/O CH CK
+ AZZET DAY 32 i A2 SD7 SeEEy
: +EVds B3] | A3 S06 0
‘ iRQ2 B4 | A4 SDs ]
5vde 85 . L A5 sD4 n
— —— DRQ2 86 1 L AG SD3 n
D.2 /0 Charnel “12vde 87 ] A7, $D2 =
OWS - BE - . A8 SD1
+12Vde BS 4 L A9 $Do
GND 310 4 L A10 1/0 CH RDY
SMEMW Bi1 - A1 AEN )
SMEMR B12 4 L A12 SA19 I
AOW B13 LA13 SA18 [
-IOR B14 - Als SA17 a
i .DCK3 215 ] LA1S _SAi8 q
; DRQ3 316 { - 215 SA1S H
J -DACK1 B17 1 - AT T SA14
= DRO1 B18 L SA13 [
REFRESH Bi9 AiB SA12 .5
CLK 820 L Az¢ SA11 0.
'RQ7 521 - 21 SA10 a
, IRQ6 B2z A22 SA9 r
i IAQS5 B23 4 A23 SA8 Y
. iRQ4 B24 A24 SAT 5
IRG3 B2S | A2s SAB T
.DACK2 826 A26 SAS n
TIC B2? r SA4 I
BALE 828 SA3 L
+5vdz 829 'ﬁ29 SA2 T
0sc B30 A30 SA1 o
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Arquitectura de una computadora :

q
| |
|
~ E
-MEMCS16 D1 - C1 SBHE g
1¥O CS16 D2 L C2 LAZ23 7

IRQ16 . D3 L C3 LA22 ‘
IRQ11 D4 L C4 LA21 0

IRQ12 Ds L C5 LA20

IRQ15 D6 rcs LA19 g

; IRQ14 D7 L C7 LA18 :
: -DACKO 08 - C8 LA17 ﬂ
DRQO D9 L C9 -MEMR G
: -DACK5 D10 HC10 MEMW H
! DRQ5 D1t L C11 sDo8 I
! -DACKS D12 L C12 SD09 g
DRQ6 D13 L C13 sSD10 a
-DACK? D14 L C14 SD11 0
DRQ7 D1s L C15 SD12 q
+5Vdce D18 L C16 SD13 Q
-MASTER D17 L C17 SD14 5
GND 018 rcw sSD1s 7
- . L)
slot 10 - s.0t 15 m
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- Arquitectura de una computadora

= % TEEEEIEE Channel Function HE

Zparz {8-bit rrarstfar
SOLC (8-bit trarsier)
Floppy disk {8-ti transfes)

- ¢

& Spare (3-0it transiar;
4 Cascada ior CMA contrcller s
E.1 DMA Channels . 5 Spare (16-bit transfar)
6 Spare (16-bit tro. - “a37)

Spare {16-bitir-  2r)

E.2 DMA Controller Registars

iEBBHEQED'“HEEWWWBHBEEE

Hex Address Command Codes
0Co CHJ base and current address
0C2 <0 pase and current word count
0C4 CH1 base and current address
0C6 CH1 base and current word count
ocs - CH2 base and current address
0CA CH2 base and current word count
- 0CC CH3 base and current address
0CE CH3 base and current word count
500 Aead status reg-.t2i/Write com.nd register
02 Writsa mode res 3
.34 Reac temparar, r2gis.ars/wriie zcmmand regis.er
w8 wWitia 0das register
oD8 " Clear byte poisiar fiig-ilop
R 0DA Aead temporary recister/Write mask ¢lear
I SO T IR YOO STE TS 00C Clear mask registar
o 0DE Write all mask registar bits

i :
0

0
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Arquitectura de uns computadora

Page Register

E.3 Page Regxster Addresses

|/O Hex Address

DMA Chanra § 0087
DMA Channet 1 0083
CMA Channe! 2 0oa1
OMA Channei 3 0082
CMA Channel 5 008B
DMA Channegl 6 0039
DMA Channel 7 GO8A
Refresh 008F
.4 nteirupts
Level ~__Function

0 System timer cutput

1 Keyboard output buffer furt

2 Interrupt from controller 2 (level 8-15)

3 Senai nort 2

4 Serial port 1

5 Parallet port 2

6 Diskeatte controller

7 Parallel port

8 Real-time clock

9 Software redirected to INT 0AH

10 Reser/ed

1" Feserved

12 HES:.NEC‘

13 30287

Hard d'sk criva
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E.5 Timers

Channel Function

o System nmer g
1 Refresh request generator
! 2 Tone generation lor speaker . R/]
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zn ' ',=‘——‘ * Aimacenamiento:2GB
' = * Yelocidad:.d= 8 a 16 Mhz.

= *Velocigad:de 4.77 & 10 Mhz.

XT 088
*Liberrcinn: 1982
* Direcctonamiento:1MB
* Memcriz Usuario:840KE
* Almacs -amiento:
32MB { <13-DOS 2xx)
70M8 {43-D0S Ixx]

RIS 11 515] 51

s

AT 80286

*liberacion: 1988
* Direccionamienio:16MB
* Memoria Usuario:15MB

BEGERAGEEEF T TERHBEEmEL:.

HISISISIS SIS

oSS 151515



e
C ) BT Gl e BV 63, 0 0T 1) 21 eI @Iy

G4 Cd] il 'l (2] el ' '
AP e R AR 21 I B R P A e P e P PR e T Tt

Caracteristicas de las distintas arquitecturas
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5

1:: * Liberacion:1382
AVER| ° Direccionamiento:4GB
.ﬂi * Memorna Usuario:
X o Limitante Tecnolagica
!'jﬂl * Aimacenamiento: en TB
—=—=—=—Z=.;\ * Yelocidad:de 16 a 30 Mha.

—————————— = ts

AT L0488

* | iberacion 1990

* Caracteristicas
Similares al 388

* incluye Memoria Cache
y Coorocesador

* TecnciogiaRISC

* Yelocidad:de 25 a b5 Mhz.
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The locations of the two switches are shown

. 1n the following illustration of the system
board.
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Configuracion switches XT

hi

a

A.3 Descriptions of the correspondinc DIP |
Switcres i

. L

1) SWl == DIP Switch une [
Switch Default E

No. = Setting _ Function
: Swl=1 OFF Enables dJisk drive. . d
i SWl-2 ON Disables 8087 interrupt. j
| . .

i Swi-21 * (5Wl-3 and SWl-4 determine the a
i SWl-4 . amount of RAM installed on the i
'] system board.) 4
! n.
: SWl-5 * Determines display type. r

i SWl-6 * Determines display type. .
L

i SWl=7 * (SW1l-7 and SWl-8 determ:inz the b
SWi-8 . number of disk drive(s) [
installed to the system .- ..} fl

N

)

)

N

I
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Configuracion switches XT

Function

Reserved,
Reserved,
Reserved,
seservad.
Raserved,

retermines the maximum amount

¢ RAM which can be 1nscaliled

ta the system board without

u3ing a memory expansion adaptet.
Zrabizs the built-1n RS-232C port.

Enables che built-in parallel port.

-
S 1IS1S]
@
Eﬂ.ﬂ 2) SW2 -- DIP Switch Two
in|
u] .
uﬂ Switch Dafault
g NG, Set=ing
Swa2-1
llg SW2-2
Sw2l=3
SW2-4
@ Sw2-=5
E SW2-6 .
16
sW2-7 oN
i SwW2-8 oN
i
3
5
i)
)|

) HEEOgEs SE 2 f




Quick reference for Switch Sec<:.n3s
involved with the memory size

| .
cW2-6 ON =~ indicates the 640KB version,
’ OFF - indicates the 256KB version.

256K 648K
Varsion Version
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Configuracion switches AT ]

i

a

In)

! A

SIY1 - SIWITCH ONE n

) L i q

Tt o)

)

Switch _a

No. Selting Function o
............................................ — 1|

SW1-1 OFF Disable COM1 g

; ON (DEFALLT) Enable COM1 0

.- Iy

SWi1-2 OFF Disable COM2 1

; ON (DEFAULT) Esable COM2 0

. - —_—— e d
SW1-3 OFF Enable real time clock (RTC1) -?l'

; ON (DEFAULT) Enable real time clock (RTCO) ;:

| iy

SW1-4 OFF (DEFAULT) Disable IRQ2 A

ON Erable IRQ2 o

0

I,

'. In

I

[n)
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JUSAPER SETTING FOR DISPLAY AT JP1

The buiit-in display in:erface supports tlicker free scrolling for
the following display tvpes:

- IBM monochrome compatibility
. - IBM color graphics compaubility

- Hercules monochrome graphics compatibility

- Plantronics color plus computibility

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

When using EGA card. the build-in display interface should be
disabled by closing jurmper JP1 at pos:tion A and setting SW2-6
to ON. The slide switch SW4 must be set to COLOR or
MONOCHROME  respectively._ when _ using.__color _ or,
“monochrome monitor. Set SW4 16 color'if EGA ' mode’is used.—
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Refer 1o the table on the Roppy disk driver bracket. Adjacent
to 768 KB and under SW2 you will see nwo small rectangles.
The reciangles indicate how the switches are set. The third
switch on switch block SW2 (SW2-3), and the fifth switch on
switch block SW3 (SW3.3) are both set to OFF; and the fourth
swiich on the switch block SW2 (SW2-), and the sixth switch
on switch block SW3 (SW3-6) are both set to ON.

Again referring to the ra'le. the two diskette drive

configuration requires vou t¢ . . ‘e switches SW2-1, SW2.7

and SW2.8 to OFF, OFF and OX respectively.
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| CMOS SETUP (C) Copynignt 1963-1989, American Megatrends inc..

"
Cate (mn:date/year) : Wed, Mar 15 1989 Base memory size . 640 KB 3
Time (hourymin/sec) © 13 .29.34 Ext. memaory size :  3B4 KB :'m

Floppy drive A: © 144 MB.3 172 Numeric orocesser : ~ Notinstalled
Ficppy diwve B: T 1.2MB, 5 1/4" =

kard disk D: type ;40 B20 6 820 820 17 12MB

Prirmary dispiay . VGAOorEGA - ﬁ
Keyboard . Installed Sun [Men | Tue |Wed | Thu | Fri |Sat JH

Scratch RAMoption 1 26 | 27| 28 1 21 3| 41} -a

5t 6| 7| B 9|10] d

a

| 12| 13| 14 15| 16’17|18 g

- 5
n

FIXED type = 01....46, USER defined type = 47 19| 20| 21| 22| 23|24 25

For type 47 Fnter: Cyln.Head WPcom.LZone, Sec,

(WPcom is O for ALL. 65535 for NONE) 26 | 27| 28| 29| 30| 3 1 1 } di
i

£SC = Exit. . «~ * - = Select. PgUp/PgDn = Modity 2 3 4 -Sl Gl 7! 8

fr
E
Cyin Hzad WProm Zone Sec Size %
| Hara disk C: type : 47 = USERTYPE 1224 16 1224 1224 36 330 MB
|
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Usathg | = § - keysto kighlight the paramelers you want to change.
Use the <PgUp> and <M3Dn> kays to modity the valuaes.
Date and Time

Usetka | +« t - keysto select the parametars yGl: want to change.
Use tr: <Pglp> and <PgDn> keys to cycle thro 11 the availabls
seting .

Floppy sk Drives

i

Selact the Floppy drive field. Presstha <PgUp > and <P 0> keysto
cyclethrougr: the avaitable settings. Avallable floppy disk drives are 5 1/4°
(360K8, 1.2MB) and 3 1/2" (720K8, 1.44MB). It your system does not have
a floppy drive B, be certain to specity "Not installed”.
Primary Display
|
' Select the Primary display field to establish the primary video displav
- adaptar type. Press the <PgUp > and <PgDn> keys to cycle through
the avaiable seftings:
' @ Monochrome (Monocnrome adapter, including MDA and Hercules)
" @ Color 40x25 (Cotor Graphics Adapter initialized in 40-column mada),
~ @ EGA /Enhanced Grapnics Adapter) or VGA (video Graphic Array).
o Cclor BOx25 (Cowor Graphics Adapter inttialized in 80-column model.

SISISICICISTE TS ISTETETSIC TR IS TE T =
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'Hard Disk Orives

For hard disk drives, use the <PgUp> and <73Dn> kaeys to cycle
through the 46 types of disk drives supportad. Type 47 is givan to help
the user defined its own drive type which will ba stored inthe CMOS. See
Table 3.2 for a printed list of these drive types.

| .

" Bypassing Keyboard Error

To configure the system for non dedicated file servers, you can set the
keyboard "Mot installed” in the SETUP menu so that BIOS will not repon
any "Keyboard error’ and will nat wait for “F1” kay to be pressed during
system boot.
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Bypassing Video Error

To confiqure the system for non degdicated file servers. you can set the
video "tiot installea” in the SETUP menu 4 you do not have a cisolay
connectad. The BICS will not report any "video arror: and will ngt ~aiior
any "F1" key to be pressed during system boaot.

o |
Bypassing Floppy Error
To configure the system without loppy controller. you can set both the
s
2

B10S supported Hoppy drives (A and B) as "Not installed”. In that case
3108 will not check for the floppy contralier and will not report any error.
ARter you have finished with the SETUP program, press the < Esc > key.
A prompt will then appear:

Write data \nto CMOS and exit (Y/N})

Type"Y"and press the < Enter > key The computer pericms a cold boot
(equivalem to turming the power off and back again), fcitz, -3 by memory

est. and then tries to boot from :re cisk drive. If your rorc disk has not
yet been initialized, be sure thar you nave a bootable DO diskette.
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Table 3.2 Supported Hard Disk Drives g

Write Landing !

Type  Cylinders Heads Precomp :one Capecity ]
33 1024 5 1024 1524 43MB

34 612 z 128 612 10MB E
35 1024 9 None 1024 77MB

6 1024 8 512 1024 68M8 4
a7 615 8 128 615 41MB
38 987 3 987 987 25MB

39 987 7 987 a7 57MB -

40 820 6 820 820  41MB _Jm

41 977 5 977 977 41M8 1

42 981 5 981 98t 41MB 3

’ a3 830 7 512 830 48M8B &

44 830 10 None 830 69MB 7

45 97 15 None 918 114MB 1

48 1224 15 None 1223 152MB a
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The SETUP program lets you specify your system's conliquration of
diskette drives, hard disk drives, vdeo display, memory, date and lima.
The SETUP program is built-in, you do not need a diskette to use it

| Note

The following procedures assume your system has the Award 28§
Modular BIOS installed. If your system has a different BIOS in-
stailed, these procedures will nzt work,

To run SETUP program. simultaneculy pressthe < Ctd> < Alt> <Esc>
keys. The SETUP screen appears on your display:

AWARD SOFTWARE CMOS SETUP

DATE (MM/DD/YY) 6/1%/89

SIS IS TS IS TS IE T SIS IS SIS IS SIS IS IS IS ISISF a5 o s

i J 1 moves betweantems, - -+ aslects values

. F10 records changes, F1 exns, F2 for color 'cqQale ]
§ G G O Y E5T OO CF Kot 9 lllllllﬂlﬂthll_lbﬂmﬂﬂmmhﬂlﬂmumnmnumsﬁaﬁﬁEEEE

l

P ] TIME (HH.MM:$5) 1108:12

i

.| DISKETTE 1 1 2M

| DISKETTE2 . 360K

' CYLS HEADS SECTORS PRECOME

I oisx 1 2% 713 S 17 300

| | oisk 2nONE

’ :u

; VIDEQ EGA 1

| i

| | BASE MEMORY €12 }

| | EXTENDED MEMORY 0 :

| ERROR HALT NO DISK ERRQOR HALT ]

| | sPeED SELECT NG CHANGE |
[

| o

i
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D.4 Real-Time ClLock Information E
(Addresses G:-10) ‘ , a
i
Byte Function LI | a
0 Seconds 0. l El!l
1 Second alarm 01 ?
2 Minutes 02 a
3 Minute alarm 03
4 Hours - 04 i a
5 Hour alarm 05 l [
6 Day of week 06 i H
7 Date of month o7 { n
8 Month o8 i [
9 Year 09 : In|
10 Status register A 0A i 7
11 Status register B o8 i i
12 Status register C oC ; f
13 Status register D 0D : [
| q
| q
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EIA/TIA-568 Wiring Standard

In 1985 the Electronic Indusiries Association undertock the
lask of developing a standard for commercial and industrial
building wiring. Approved and published July 9. 1991, the
ELA/TIA -568 "Commiercial Buiding Telecominunications
Winng Standard” defines a generic wiring system which will
support a multiproduct. mullivendor environment and
which will have useful life in excess of ten years.

The ELA/TLA standard is based on a star topology in which
each workstation (s connected to a telecommunications
closet situated within 90 meters of the wark area.
Backbone wiring between communications closets and the
main cross-connect Is also organized In a siar topology.
However. direct connections between closets are allowed Lo
accommodate bus and ring conflgurations. Distances
between closets and the maln cross-connect are dependent
on backbone cable types and applications.

Each workstation is {0 be provided with a minimum of lwo
communications oultlets (which may be on the same
faceplate). One oulet is supported by a four-pair. 100 ohm
unshielded twisted-pair (UTP) cable. The olher may be
supported by (a) an addltional four-pair UTP cable. (bl a
lwo-pair. {50 ohm shielded (wisted-pair (STP] cable or (c) 2
50 ohm coaxial cable. Where the need Is antcipated. a
fiber optic cable may be installed In addition to the twa
outlets descnibed above.

Four cable types are recognized for backbone wiring:

(11 160 ohm UTP multtpair cable

(21 150 ohm STP cable

{3) 50 ohm coaxiai cable

(4) 62.5/125 micron Mber optic cable

Other cable types which have been and can be used for
premises wiring (such as 100 chm STP, 75 vhm coax and
singlemode liber] have been included in an appendix but
are not a part of the standard.

i\deﬂia Choices

Choosing the proper cabling system for
voice and data nctworking has become
a major economic concern of the
modern corporation. Initial costs must
be balanced against the capability to
meet increasing performance require-
ments to provide a cabling system
which will service a variety of commu-
nications needs into the 21st century.

Twisted-Pair Cublcs

The installed base of iwisted-pair wiring and the various
grades of twisted-palr cables on the market today cover a
broad range of performance charactertstca. [n an effort Lo
guide the user In the proper cable selection, AMP and
others have attempted to classify the cable types tnto levels
based on cable construction. performance, or typical
application. However, the introduction of new cable grades
and the expansion of thelr applications have obsoleted the
original level classifications.

The E(A/TIA TR-41.8.1 Subcommittee has defined
performance specifications (or two new unshielded, 100
ohm twisted-pair cables in addition to the 100 ohm twisted-
pair cable specifled in ELA/TIA-568. These speciflcations
are being published in an EIA/TIA Technical Systems
Bulletin. NEMA has adopled these same speciflcalons In a
new Performance Standard for Premises
Telecommunications Cables. UL has adopted the same
cable specifications in a Twisted-Pair Test and Follow-L'p
Service Program.

Because each of these agencies has initlally used duTerent
nomenciature for the three grades of (00 ohm cables.
Including the use of new numbering systems that couid
cause confusion with previous cable level classificatons
AMP has reverted to a descripuve cable nomenclature or
the AMP Premises Distnbution Cables. [n the following
chart we have included a cross-reference to the cther
nomenclatures and the typical applications of these cables.

Twisted-Palr Cable Classifications

AMP REFERENCES APPLICATIONS
POTS
ELA/TIA Category L ANALOG S <. &
DIGITAL  O.CE
ISDN {Datal . i+vbos
TL: | 544 Mbow
DIGITAL VCOICE
ELA/TIA Category 2 1BM 3270
IOM SYSTEM. 1x
AS/400
I0DASE T
EIA/TA Category 3° 4 Mbps Tomen “Lng
o NEMA 100-24-STD 1BM 3270 1t a5 400
UL Level 11 ISDN
voICE
100 Ohm ﬁ'é‘m(fo‘_‘;}"z 4 10BASE T
Low Loss UL Level IV 16 Mbps Toaen g
100 Ohm ELA/TIA Category 3 10DASE T
Extended NEMA 100-24-XF 16 Mbps Toxen “ung
Frequency UL Level V 100 Mups LI~
T
150 Ohm ELA/TIA 130 Ohm STP :go“;g‘p_ oren g
sir NEMA 1350-22-LL

FULL MOTIO~ «'DEQ

*The same as |00 Ohm UTP tiorumntal Cable in ELA/TIA 368

**Proposed
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IEEE 802.3/Ethernet

Ethernet i3 a local area network configuration developed In
the mid-1970's by Xerox and Intel and popularized by
Digital Equipment Corporation. The more recent
implementations of Ethernet are actually based on the IEEE
standard 802.3. Much like the early Ethernet standard,
802.3 utilizes a LAN access method hased on CSMA/CD
(carmier sense multiple access with collision detection).
There are several possible categories or LAN topologies
included in the 802.3 specification Including 10BASES
(Thicknet). 10BASE2 {Thinneu). 1BASES (Starlani.
10BASE-T (Mwisted-pair). 10BASE-F {fiber oplics}

and 10BROADJ6 (broadband).

Thick Ethernet or Thicknet is based on a thick 50 ohm
coaxial cable segment {bus) which has a 500 meter
maximum length. The IEEE designatlon for this network
(10BASES] stands for 10 ric vabils per seccrg (Mbps).
baseband signaling with a . 2 meter bus. 7T : cable used
ln this application is speci® v designed lo: . hernet and
is designated by "Ethemetr”  [EEE 802.3°. “:2sno RG
designation but'is simtlar to .{G-213. PVC cac¢es have a
distinctive yetlow Jacket and plenum cables are colored
orange. Each end of the cable must be terminated with
5C ohm N terminators.

Thin Ethemet or Thinnet is a second method of Ethernet
implementation. The IEEE specification for this type of
implementation is 10BASE2: 10 Mbps. baseband. 185 meter
bus length. The cable used for Thinnet Is RG-58. 2 .2 Inch
diameter, %0 ohm. flexible coaxial cable. Thin Ethernet
cabie sedments miiat alsa be terminated at each end with
50 ohin BNC termunators.

Another implementation of an 1IEEE 802.3 network on
coaxial cable is specilled in the I0BROAD36 standard. This
tvpe of network ulilizes broadband data transmisaion.
Broadband LANs use a 75 ohm coaxial cable and are very
similar to CATV systems. Information is carried over the
cabling system in the same way as television channels arz
carned over a cable televiston system. A 10BROAD36
network uses 12 MHz or two channels in each transmit .- :
receve direclion. Connections Lo workstations using
broadband Ethernet utilize F connectors and sometimes

75 ohm N connectors.

Figure | shows a standard Thicknet conflguration.
Wworkstations are attached to the Thicknet cable by way ofa
(ransceiver, 21s0 known as an MAY (Medium Attachment
Unit). Transceivers are placed onto the cabie at int:nvais of
2 5 meters which are indicated by black bands marked on
the cable jacket. The maximum number of connactions o a
single 500 meter Thicknet segment is 100. Multiple cable
segments may be combined o form larger networks Lhrough
devices known as repeaters. |0BASES networks may use 3
maximum of four repeaters to extend the tolal backbone
lengen to 2500 meters. The maximum number of devices In
an & ! 3 network Is 1024.

Figure 1
Thicat { 10BASES)

The physical connecuon of we transcelver to the cable (s
made by a plercing (vampuc: tap or a tap adapter with N
connector interfaces. The transceiver is the device which
listens to the cable to see (I there is any traffic on the
network. detects coillsions and handles data
communications belween the cable and the workstation.
The workstation 18 attached to the transcelver by way of an
AUl (Attachment Unit [nterface) cable. The cableisa
9-conductor copper cable with 15-position subminiature D
{DB15) connectors on either end. The maximum length for
an AUI cable is 5Q meters. Each workstalon must have a
network (nterface card installed in it which will provide the
DB15 connector to attach to the AUI cable.

Figure 2 shows a Thinnet (10BASE2) appiication. Network “
devices attach to the bus segment through transceivers ‘
{MAUSs) much like in Thicknet systems. The transcewvers
are spaced at intervals of .5 meters with a maximum of 30
per cable segment. The conne<icr interface for transceivers.
splices and terminators is the G/iC connector. The
transcelver tap is equipped with zither a BNC tee or BNC
vertcal adapter. When using inc vertcal adapler a tee

THICK (1OBASES) BACKBONE

S

—

108ASE2 MULTIPORT REPEATER

THINNET TAP

§
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must be placed In the cable segment. The cut leg of Lhe tee
Ls then connected to the vertical BNC of the transcetver tap
adapter.

Technology has allowed transcelvers to be made small
encugh to it on the network {nterface card inside the
workstation. Tlierclore, masl Interlace cards now provide
bath an AL part and o NG part, The ONC porl s
connected (o the internal transceiver allowing the RG-58
backbone to be connected directly to the workstation with a

"BNC tee connector. eliminating the external transcetver and

AUl cable. Multiple segments of 10BASES and |0BASE2
may be connected together in a single network using
repeaters. Again. the four-repeater rule and the maximum
of five cable segments apply.

The AMP Thinnet Tap System (also shown in Figure 2)
allows workstations to be connected to a Thinnet cable
segment without the need for BNC plugs and tee adapters.
The system consists of a tap assembly which ts placed on
the RG-58 backbone cable and a drop cable which Is used
to connect the workstation to the tap. The drop cable
consists of a dual coaxial cable housed within a single
jacket which allows the network segment to loop out to the
workstation with the appearance of a single cable. When
the drop cable {s disconnected from the tap the backbone (s
restored o a feedthrough line. By using the Thinnet Tap
System. It s virtually impoasible to cause the network to fail
because of an unterminated cable segment. Also. the
cabling system is more aesthetically pleasing, as well as
easier to install,

10BASE2 devices may also tranismit over shielded and
unshielded twisted-pair cables using a pair of passive
10BASE2 baluns as shown in Figure 3. The baluns would
typlcally be used to replace the coax link between a
multiport repeater and a workstation with twisted-pair
cable. 10BASE?2 baluns are available for both shielded and
unshielded cables and are designed in both discrete and
AMP Communications Qutlet insert versions. A balun ls
sttached to a repeater port either directly or through a

10BASEZ MULTIPORT AEPEATER THICKNET
BACKBONE

WAFT
SHIELOED p
TWISTED-PAIR g
N
50 OHM T80 FT.
COAX RI4S UNSHIELDED
INSERTS = TWISTED PAIR
g 10BASE2 BALUN o
? ,,_1 INSERTS (0] Qf).l
BNC TEE ~f g
CONNECTOR 108ASE2
I BALUN I

=) =

e
SUNAT Figure 3

TERMINATOR
I0BASE2 Bahane

coaxial patch cable. The BNC Jack of the NIC [network
interface card) s connected in the same way. The repeater
to workstation twisted-pair link may be up to 350 feet In

length. |

The most reliable use of 10BASE2 baluns s to dedicate each
repealer purt to one device. However, If desired, additional

devices (up to six total) may be dalsy-chained on each port
using BNC tee connectors or Thinnet Taps and ccaxial
cable. 10BASE2 baluns may only be used with 10BASE2-
compliant equipment.

The IEEE 802.3 10BASE.-T specification for Ethernet on
twisted-pade cile uses ietive transeetvers wid
conventralons deshined spweilicatly lor 10 Mhjs
transmission on both shielded and unshieided cables.
These devices are already provided with modular or other
twisted-palr interfaces and require no additional external
adapters to connect to a twisted-pair cabling system. Each
concentrator (repeater] port supports one warkstation (see
Figure 4). Unshielded systems typically require two pairs

olafolpiojolofo
0]0(01010{0J0|0
gjojoipioip;oie
FigeR opTic| (D1A(DI0:0|0L0IO
-BACKBONE"| |0/0j0[D|D|0|0{0
aloioinfololole) | 2
HOST
CONCENTRATOR [
l‘ 9008 0040 ‘1 odgg eoaa
:n::n:::‘}\ et gonuann
q ? LMAL/ ?nﬂ?ﬂﬂﬂ
q CONCENTRATORS \“
l uTp |
. |HomzonT
IABLES
(3] | omrser (@)

Figure 4

IEEE 802 3 10BASE-T ~
for transmisaion and utilize pins 1, 2. 3 and 6 of a 4-pair
(RJ45) modular Jack for Interface to the cabling system.
Several AMP Communications Outlet inserts are avatlable
which provide this pin configuration in both AT&T and ELA
¥iring patterns.

NETCONNECT Open Wiring Systemas Solutions
(pg. 38 thru 53)

Coaxial Applications
Tranacetvers (pg. 209 thru 210)
Repeaters (pg. 210 thru 211}
Node Emulator (pg. 208)
Taps (pg. 208)
Transaceiver Cables Assembles (pg. 210]
Coaxtal Connectors {pg. 213 thru 217)
Subminfature D (AMPLIMITE) Connectors
(pg. 172 thru 174)
Unshielded Twisted-Palr
Modular fnserts {pg. 109 thru 116)
10BASEZ2 Balun !nserts (pg. 109)
10BASE2 Discrete Baluns (pg. 146)
wallplates (pg. 141 thru 142)
Modular Telephone Keystone Jacks
ipg. 125. 140)
Patch Panels (pg. 124 thru 139)
Shielded Twisted-Palr
Four-Position Data Connector Insert
(pg. 189)
10BASE2 Balun Insertipg. 119)
10BASE2 Discrete Balun (pg. 146)
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The IEEE 802.5 standard deflnes a token passing ring
protocol for communication between data processing devices
such as personal computers (PCs). mainframes. printers,
eic. A token ring consists of a set of stations serally
connected (t.e. in a ring) by a transmission medlum (see
Figure 1). (nformation !s ransferred sequentially. bit by bit,
frem one active statlon to the next. When a station has
informaton to Lransmit it "grabs” a free token {cantrol
signal) and then sends its information to the next station on
the ring. After the information transfer. the sending device
generates a new token which provides other statlons the
cpportunity Lo galn access to the ring. Each station in tumn
receives and repeals Lhe Informaltlon transierred around Lhe
ring. The addressed destination statonis} copy the
information as it passes. Flnally, when the Information
returns to the transmittng station, that station eiTectiveiy
removes it [rom the ring.

6% S

2 3

3]
Figure 1
Token Ruing

Although this token passing LAN functions as a logical ring,
the physicai cable plant (s typically wired in a star fashion
{see Figure 2]. Each station on the ring ls connected to a
central hub called a Muilistaton Access Unit or MAU. Each
MAU typically provides access for eight stations plus Ring In
and Ring Out ports lor connecuon to additional MAUs on
the ring. This star topology !s often easier to Install and
provides better {ault tolerance than other wirtng methods.

Wiring products for token ring applicalions can be divided
into three major categortes: (1) the transmission medium
{cable), {2) the workstation outiet and attachment cables
and (3) wiring closet disuribution panels and patch cabies.
Transmission Media

in the ariginnl Ioken ring impleweniation, eacls devier an
the ring was connected Lo a disisthution panel using
shilcided, 150 uhun twisted-pair cable us Uie transitiission
medium. Through the use of passtve filtering devices
unshielded. 100 ohm twisted-pair cable is now often used in
4 and 16 megabit per second {Mbps) rings.

Below is a iist of IBM-recognized token cables an-
ETL Tesung Laboratories type numbu-n?n‘

Type | - Two individually shielded twisted-pairs of 22 4° =
solid copper conductors with an overall braided shield.
Available in PVC, plenum and outdoor styles. .
Type 2 - Two twisted pairs of 22 AWG solid conductors
enclosed in a braided shield plus four unshielded twistad
pairs of 22 AWG solid conductors in an overall cable jacket.
Used for data plus voice.

Type 3 - Four unshieided twisted pairs of 22 or 24 AWG
solid conductors.

Type 5 - Two 100/140 micron optical fibers.

Type 6 - Two twisted pairs of 26 AWG stranded conductars
enclosed in a braided shield. Used for device attachment
and patch cables.

Type 8 - Two individually shieided {lat paralle] pairs of

26 AWG solid conductlors. For undercarpet applications.
Type 9 - Two twisted pairs of 26 AWG solid or stranded
conductors enclosed in a braided shield. For plenum usc,
AMP Montrose Siamese and Triamese Distribution
Cables

One of the common probi:
Type . "unice and data) cz..  ; wire management in the
wiring -loset. In many clos. 1. volce and data cross-
connecis may be located in ssparate areas. Since both
volce and data pairs are contained in Lhe same overall cable
Jacket in Type 2 cable. these pairs must be separated for
termination to their respective patch panels. Management
of loose voice pairy (four per cable} can be troublesome ta
say the least. AMP has solved this problem with the
introduction of AMP Premises Distributlon Cables.

These cables provide performance characteristics equal to
or better than standard ETL cable types while offering
several advantages in ease of use. Voice and dala pairs are
enclosed in separate jackets bonded in a "doubie-barrel
shotgun® design. This design allows for simultaneous
installation of voice and data media plus easy separauon of
voice and data pairs in the wiring closet while mantaiung
jacket integrity lor cable management. Cable styles are also
available which lncorporate duplex and quad opUcal fibers.
See pg. 154. 135 for ordering information.

Undercarpet Cable

For undercarpet applications AMP manufactures an ETL
appruved Type 8 undercarpet shielded data cable. This
cable may be applied directly lo any amooth. [lat floor and
covered with carpet tiles. Applications for Type 8 cable
(nciude Noor-mounted workstation outlets (see pg. 197) as
well as {eeder cables for modular fumniture.

A token ring cabllrig system may be comprised of various
combinations of any or all of these cable types. Drive
distances are dependent on both the cable types used and
the speed of the network. Please consult manufacturers’
recommendations concerning maximum allowable distances
for your cable types and applicauon.

Workstation Outlets

The workstation outlet serves to attach a token ring staton
(oulfitted with a token ring PC hoard assembly) to the
transmission medium. Workstation outlets may be placed
In a vartety of locations including (ixed walls, modular
fumiture panels. undercarpet floor pedestals, access Noor
modules, poke-throughs and power poles.

The token ring baar typically pravidea a 9-paaition
subiinksture Y receplacke inledace. ‘The culuceior
interface defped by IEEE 802.5 fur tie workstlation ouliet (=
the AMP Four-Position Data Connector. The PC s attache
1o Lthe workstation outlet by a PC adapter cable asaembly.

Lhzw

associated with standard
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The Four-Position Data Connector Is a sell-shorting, four
contact, hermaphroditic design which allows two !dentical
connectors to be mated when oriented 180 degrees with
respect to each other. AMP offers many styles of the Four-
Positlon Data Connector for the various outlet locations
{1sted above,

Althougt o workstation ol may constst of only a Data
Conmneciog freternert to as Ty 1 onglet), imost onifets will
also Include a 6-posillon [RJ 11} or an 8-position {RJ45)
moedular jack for a telephone. A workstation outlet which
containg connectors for both volee and data terminals s
referred to as a Type 2 outlet.

In unshielded applications. the data interface at the
workstation outlet (s typically also a modular telephone
tack. The AMP Med!a Filter required to adapt signals for
transmisston on unshielded cable typlcally provides the 9-
position subminiature D interface for the workstation and a
6-positon (RJ11. 2-palr) or 8 position (RJ45. 2-pair)
modular plug for connection o the station outlet.

Wiring Closet

Shielded cables [rom the workstation outlets are usually
connected in a wiring closet to distribution panels. The
distribution panel is a 19 rack mountable panel which
contains a number (typically 64) of Four-Posttion Data
Connectors terminated to the horizontal distribution cables.
Stations appearing in a distribution panel are Lthen cross-
connected to MAUs with Data Connector patch cables.

{n unshtelded applicatlons MAUs may be provided with a
modular interface by utillzing Four-Position Data Connector
to modular Jack adapters. Cross-connection to horizontal
distrtbution cables (transmission medium) may then be
effected through a broad range of modular/discrete wire 197
patch panels.

Figure 3 shows a shielded implementation of a token ring
LAN. This configuradon can support both 4 Mbps and 16
Mbps versions. 1BM publication GA27-3677-2: Token Ring
Introduction and Planning Guide should be consulted for
maximum allowable cable lengths. number of nodes and
other specifics. .

DISTRIBUTION

150 OHM SHIELDED

CABLES ———— r——'—"'——ﬂ / PANEL
PC ADAPTER “
CABLE MAUS
\ \
. FROM _ e
! F‘lN%'PUT
f@ PREVIOUS L TQ RING
MAL IN OF
NEXT
MAU
‘ a
O B || e
CONNE
"._-—_: FWRB:QH PATCH
; CONNECTOR CABLES L
egym
L IN
ADAPTER Figure 3
CARQS Sheiced Token Ring

Figure 4 shows a token ring using unshieided cable. The
physical cabling scheme is the same as the shielded
application except that a modular Jack Interface is used
instead of the Four-Position Data Connector. The AMP
Medta Fliter used at the workstation (liters the signal to keep
radiated energy within FCC limits. Data Connector to
ooy el aelapters fsee o 1520 e used b thie MAET te
slapt Hs Dol Comeetor imteckwee for ase with puedikar
palch cubles.

Applications Involving 16 Mbps on unshielded cables utilize
the same cabling scheme outlined in Figure 4. Both active
and passive devices are available to adapt the 16 Mbps
signal to unshielded cable. Manufacturers’ recommendations
should be consulted for maximum number of nodes, cable
dislances and cable performance requirements. For new
installations, enhanced performance (Low Loss. see pg. 154,
155] UTP cables should be considered for reliable network
operatlon.

100 QMM OATA CONNECTOR
UNSHIELDED _.__ﬁ l TO MOD JACK
CABLES DISTRIBUTION ADAPTER
PANEL
MAUS
l SHIELDED S :
\ Chow >
TYPE 3 MEDIA SMELDED !
FLTER | NQYT aere
RING IN
R = P“EVA'SUS NEXT WA |-
Jack [ g "
= Il SHIELDEI:( UNSHIELDED
— = PATCH PATCH
- CABLE J CABLE U
PCS WITH -
TOKEN AING i
ADAPTER .
CARDS

Figure 4
Unshsides Token Ring

NETCONNECT Open Wiring Systems Sclutions
[pg. 54 thru 65)

Shielded Twisted-Pair
Four-Position Data Connector {pg. 160 thru 163
Unlversal Data Connector System (pg. 127 thru 131)
Four-Positon Data Connector Insert (pg. 111)
Cable Assemblies (pg. 163)
Undercarpet Cabling System (pg. 192 Lthru 199
Unshielded Twisted-Pair
Modular Inserts ipg. 109 thru 116)
Modular Wallplates (pg. 141 thru 142)
Patch Panels (pg. 124 thru 139
Underearpet Cabling System (pg. 192 thru 199]
Modular Ptugs and Jacks (pg. 125,140}
Media Fllter [ pg. 145
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IBM 3270

1BM's Systems Network Architecture {(SNA), which Includes
both the 3270 and Syvstem/3X environments, is the most
prevalent large mainframe network. [n its basie
conflgurauon. non-intelligent video display units are
attached Lo either a terminal controller or directly to the
mainframe computer. Data flles and processing capability
reside on the mainframe. The communication path Is
between the mainframe and each termlnal, as contrasted to
the PC-to-PC path of a local area network.

Traditionally. terminals have been attached to SNA systems
with 93 ochm {RG62) coaxial cable. While this approach is
rapidly being repiaced with twisted-pair solutions. the AMP
NETCONNECT Open Wiring Systems suill allow lor coaxiai
cable as shown in Figure 1.

93 OHM (RGS2)
COAX CABLE

FEEDTHRU

' Figure 1
18M 3270 on RGA2 Coaxal Cable

I0M 3270. or Category A. devices utilize a BNC interface to
connect to Lhie cabling system. Terminal controllers (3274,
3174) will accept up to 32 Category A devices. which may
be either terminals or mulUplexers (3299, 3199). The
coniroller is usually connected to the mainframe via a
tclephonie line with a modem hookup. An optional cross-
conncet may be installed between the terminais and the
contruller utilizing BNC jack-lo-jack patch paneis {see P/N
222167-1 on pg. 135). -

With the advent of balun (balanced/unbalanced)
transiormer technology. ortginal coax applicalons are
rapidly being phased out in favor of twisted-pair cabling
systemas. A pair of baluns allows terminal/controller
communicatons to be ransmitted over less expensive,
twisted-pair cable. Twisted-pair cable may be either
standard telephone cable {unshieided, 105 ohm) or one of
severa] styles of 150 ohm ETL Approved shielded cables:
Type L. Type 9, AMP Premises Distribution Cables, etc,

The \~+edance of the cabling system (105 or |~ ohmas)
will 2> 2rmine the type of balun which must &= - ed. AMP
provices integral balun inserts for both cable - - 1ances
as shown In Figure 2.

103 or 150 OHM
TWISTED-PAIR

[

SSBAX31 (130 OriM)

Figure 2
IBM 3270 on Twesied-Par Cabie wh lnlegral Balun Insens

1.-800-822-6752
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Qutboard discrete baluns and balun patch panels may also
be used In both shielded and unshielded cabling systema.
Unshielded systems typically use 6- or B-position (RJ11 or
RJ45] modular jack Interfaces at the workstation outlet

and cross-connect {see Figure 31. AMP provides a varety of
baluns and balun panels for 105 ohm unshielded cable to
allow the user a high degree of flexibility in configuring a
cabling system.

UNSHIELDED

TWISTED-PAIR ﬁ
@q\g

TO CONTROU.EF:/
6 OR 8.POSITION
MODULAR JACK HYDRA BALUN
L ASSEMBLY

, Figure 3
18M 3270 on Unshisidea Twisied-Parr Cable with Discrete Baluns

The Four-Position Data Connector Is the primary data
Interface used for shielded 150 ohm cable. Single and dual
cableless baluns {see pg. 146, 148) plug into the data
connector at the workstation outlet and patch panel and
provide BNC jacks for coaxial attachment cables to the
terminal and controller {see Figure 4. All AMP Four-
Position Data Connector products meet all requirements of
the |EEE 802.5 specification and are compatible with all
connectors of simllar design.

150 OHM
SHIELDED
TWISTED-PAIR
CABLE

?Q

ot

%
DATA TO CONTROLLER
CONNECTOR
3558311 .

Figure 4
1BM 3270 on Shisided Twisied-Par Cable with Dacrets Salure

all

NETCONNECT Open Wiring Systems Solutions
(pg. 66 thru 77

Coaxial Applications
BNC jack-to-Jack insert 553642-1 (see pg 120I
Unshtelded Twisted-Pair
Single BNC balun insert 555632-1 (pg. 109
Dual BNC balun insert (pg. 109
BNC balun and modular Jack inserts 553637-1,
555638-1 (pg. 111)
Discrete baluns (pg. 145 thru 149)
Shtelded Twisted-Pair
Single BNC balun Insert 555833-1 (pg. 163)
Dual BNC balun Insert 555634-1 (pg. 1631
Four-Position Data Connector insert 555631- 1
{pg.119)
Single cableless bajuns 555013-1 (pg. 149)
Dual cableless baluns 555014-1 (pg. 149)
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g0 /3X, AS/400

Along with 3270 systems, |BM's SNA environment also
includes the midrange computer Systems/34. 36. 38 and
the AS/400. These systems also use "dumb® terminals

attached to a controller or CPU which houses all of the
system’s processing capabilities.

In the system’s original format, terminals and pertpheral
devices are attached to CPU channels via 100 ohm twinaxial
cable. Groups of up to seven devices are daisy-chained to
each port of the CPU as shown In Figure 1. The last device
In the chain 1s terminated with a (usually integral) 100 ohm
twinaxial terminator,

100 OMM —_—
- TWINAXIAL
ﬂ : ‘% CABLE
—~ 10 1 —— ) 1 i
TEAMINAL 2 TERMINAL 1 T r
HOST CPU
TERMINAL 7
Figure 1
1BM SystemyAX on Tweaual Cable

Ttis dalsy-chain topology is not feasible In a twisted-pair
- iementaton of System/3X or AS/400 networka due to
ymbined insertion loas {nherent in a sertes of baluns.
-1d. each device must be “home-runned” with twisted-

.- cable to a central location or wiring closet In a star
coniiguration (see Figure 2). The type of star hub required
to complete the network varies to the cable type
chosen [shielded or unshielded) and whether the application
is System/3X or AS/400.

UNSHIELDED
TWISTED-
PAIR

Figure 2
IBM SysiemyaX on Unarweided Twisteo-Pir Cabie

For System/3X applications on unshielded cable each
device Is provided with a Twin-Ax balun. Switching Twin-Ax
balun inserts are available for the AMP Communications
Qutlet as well as discrete baluns which may be used In
conjunction with modular jack inserts. Each device must
be terminated as if it were the last device on a twinaxia)

daisy-chain,

In the wiring closet. a star-wire patch panet or AMPLX star- -
wire Pc board is used to common the seven device cables
and the cabte to the host CP1J. The CPU cable is connected
to the host through an addit‘cnal Twin-Ax balun. The
combined lengths of all coni- zcting cabies for a glven -
should not exceed 2000 ft.

1-800-522-6752
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Due to the higher data transmission rates of the AS/400
system. specia) (lltered baluns and Star Hubs must be used
.In unshielded applications (see Figure 3). Different baluns
" are used for terminal and host applications and are again
available as AMP Communications Qutiet inserts or discrete
versions. The special AS/400Q Star Hub serves Lo isclate
each workstation and maintain the correct Impedance of the
system. {ne hub is required for each active host port. A
Star Hub may also be used to obtain longer cable runs in
System/3X an~!tications. The following three conditions
must be met . .- maximum cable run length:

Impilementation of Systern/3X and AS/400 systems on 150
ohm shielded cable combines features of both the rwinaxal
and unshieided twisted-pair applications (see Figure 4).
Terminals one through six are attached to a workstation
outlet containing a Four-Position Data Connector with dual
twinaxial attachment cables. Terminal seven uses a single
attachment cable and a twinaxdal terminator. Each
terminal’ls *home-runned" to the wiring closet and
connected to a loop wiring concentrator (LWC. [BM
#6091077). The LWC is attached to the host system with a
150 ohm Twin-Ax balun.

-
=
A
=]
=
r

From host systemn to any workstation: 1000 ft.
From host systemn to Star Hub: 1000 N,
From Star Hub to any worl_c_.stallon: 300 ft. 150 OHM SHIELDED CABLE
A1
——
TwiNAx  'NSERTS w.—-—ﬁ | @Iﬂ
CABLE \ a
b ) | wisinG -1
AS/400 TERMINAL | P a0 CONCENTRATOR
BALUN INSERT YT lﬂ ﬁsm — LJ
= INSERT FOUR-POSITION
ATTACHMENT *GREEN BALUN"
mpe——s [_g} B mwm CABLE DATA CONNECTOR Asssugfv N T
AS/400 UNSMELDED
;EES&NAL mn;E‘gn PR CABLE Vo7 Figure 4
TWIN-AX = BALUN IBM SystamvaX on Shusied (Typa 1] Tweied-Pas Catie
CABLE .E;l]‘I .
AS/400 TEAMINAL NETCONNECT Open Wiring Systems Solutions
BALUN INSERT (pd. 78 thru 87
: HOST
SYSTEM Unshlelded Twisted-Palr
F Modular Jack Inserts (pg. 111 thru 120)
qure 3 Twin-Ax Balun Inserts (pg. 109)
AS/ADD wath Star Hubh Twin-Ax Baluns (pg. 163)
AS/400 Star Hubs (pg. 137}
System/3X Panels Ipg. 137
AMPLX System (pg. 164 thru 166)
Shielded Twisted-Pair
Four-Position Data Connector Insert
(pg. 119)
Universal Data Connector System
(pg. 127 thru 131)
150 Ohm Twin-Ax Balun {pg. 148)
Twin-Ax Attachment Cables
{pd- 148, 163)
—oi s om AP MCOM | BARKISBORG.PA LTI PRONE 717-0845100 1-800-522-6752
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AppleTalk (PhoneNET) ‘

The PhoneNET System |s a line of hardware and software
products developed by Farallon Computing which allows
AppleTalk networks to be implemented on unshielded
twisted-palr cabling. Faralion supplles PhoneNET
connectors which adapt AppleTalk ctrcular DIN, DBS and
DB25 connectors to RJ11 modular Jacks. Using these
adapters. a PhoneNET System may be configured in four
basic topologles: daisy-chain. backbone, passive star and
active star,

The daiay-chain conflguration Is the simplest and !s suitable
for smail networks. Each PhoneNET connector contalns two
RJ11l modular jac’zs. The PhoneNET connectors are dalsy-
chalned using twsted-pair modular plug [umper cables.
The RJ11 Jacks at each end of the chain are terminated
using resistors suppiled with the connector kits.

WALLPLATE TWO WIRES
WITH AUt BARAEL
KEYSTONE PER
JACK
TERMINATING
UL a1 1 OR
[-] [-] ° [-]
a a Q a
-] -] Qo -]
CONNE
5 "
Figure 1
AppieTak Backbone

A backbone configuration effectively consists of workstation
outlets dalsy-chained with twisted-palr cabie. Figure |
shows how a dalsy-chain may be implemented using AMP
keystone modular jack faceplates. [nsulation displacement
AMP-BARREL terminals on the jacks accept two wires cach,
making it possible to dajsy-chain the jacks for a backbone
conflguration. The modular jacks on each end of the
backbone are supplied with terminating resistors Included
in the PhoneNET connector kits.

The backbone configuration may also be implemented cn a
star-wired cabling system utilizing the AMP
Communications Qutlet as shown Ln Figure 2. Special
looping modular jack lnserts are used at the workstauons
which allow the outlets ta be daisy-chained at the patch
panel. The patch panel uses single {355611-1) and dual
{555614-1) RJ11 tnserta. Workstation outlets at each end
of the chain receive inserts with Integral terminating
resistors,

TERMINATING INSERT

Figure 2
ApptaTak Star-Wired Gacibons

a 1-800-522-6753

AMP DICORPORATED, BARRNBURG. P4 1710k FEORE T17-804-0100
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Total cable length for either Implementation of the backbone
conflguration should not exceed 3000 ft. for 24 AWG cable.

Figure 3 shows an implementation of a passive star
network. The tndividual branches of the star are
commoned in the wiring closet using an AMPLX star-wired
Pc board, This network may be configured with up to six
branches. Each branch ends with a terminator (nsert.
Cable distance limitations and allowable number of devices
vary with the number of branches. These requirements are
listed in the literature accompanying the PhoneNET
connectors.

PHONENET
CONNECTOR

n

~
TERMINATING
AJ11 INSERTS

STAR-wWI |

u
\i
IIEIIBI oflo)||dojo

Figure 3
AppleTalk Passive Star

An active star conilguration !s wired in much the same way
as a passive star. The StarController amplifics signals
between network branches and increases cabling distances.
Each of the StarController's 12 ports can suppert up to
3000 f. of cabling and up to four network beanches.

Figure 4 shows an active star. The StarController attaches
to the network using a 25-pair cable assembly. A spectal
patch panel is available from Farallon which provides 12
sets of four Rt | Jacks (one jack for each possible branch of
each portl. Agaln, the last {or oniy) device of each branch is
provided with a terminator insert.

o

A
INSERTS

PHONENET
CONNECTORS

9
a
: 1
)
a FARALLON
[J STAR PANE],
c:] 25-PAIR CHAMP
TERMINATING CONNECTOR
RJ11 INSERTS
Figure 4
AppieTalk Active Star

NETCONNECT Open Wiring Systems Solutions
ipd. 88 thru 91)

PhoneNET Looping and Terminating Inserts (pg ! 2]
RJ11 Inserts (pg. 112 thru 113) :
Wallplates ipg. 141 thru 142)

Keystone Modular Jacks (pg. 140)

Modular Plugs (pg. 144)

CHAMP 25-pair Connectors (pg. 167 thru 169}
AMPIX Star-Wire Boards (pgd. 129)
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W
<
=
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r

AMP INCORPORATED, RARRIERURG, PA 17108: FEORR: 717-804-0100
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ISDN (Integrated Services Digital Network)

Integrated Services Digital Network (ISDN) Is an open
systems networking standard being developed by the
Consultative Committee on international Telephony and
Telegraphy [CCITT) with the goai of combining voice and
data communications services currently offered over
separate networks Into a single digital network to which any
subscriber has acceas over common facilites, through a
common network interface.

An [SDN (s broken up into types of communications
channeis which represent portions of the network's
bandwidth. The currenuy specifled channels are:

B (bearer) - a 64 kilobits per second (Kbps) digital cr.
be used for digitized voice or data transmission.

D - a 16 Kbps channel dedicated to signaling (call
establishment, call progress monitortng, call termination
and enhanced telephone features) associated with one or
more B-channels. May also be used for fax or low-speed,
packet-switched data.

‘1te

H thigh speed) - a transparent digital channel. based on the
current T-carrier channels. capable of carrying multplexed
data and voice at 1.544 megabits per second (Mbps) or

higher.

Each user would be provided with some combination of B-
channels ln assoclation with one D-channel for signaling.
High-end users (such as CAD/CAM and graphics | might be
supplied with one or more H-channels. Two levels of service
are planned: the Basic Rate Interface (BRI} provides two B-
Channels plus one D-channel (2B+D); the Primary Rate
Interface provides 23 B-channels and one D-channel
(23B+D) which fills the bandwidth of one H-channel, The
BRI will support at least two voice/data connections over
the 64 Kbps B-channels (more than two using compresaion
techniques) plus one or more low-speed data connections
over the D-channel. The BRI would be the typical service
level provided to each user. The PRI will provide 23 64-Kbps
channels for voice/data transmission plus one or more low-
speed data connections aver the D-channel. The PRI wouid
typically be used for communications between the customer
premises and the central office (COJ or to provide additional
bandwidth to heavy users on premises.

NTY

TE2 4 Ta

F-zure 1
IS0 O - »iguration

Customer premises equipme:: n an ISDN falls into two
calegories: terminal equipment {TE) and network
termination (NT) as shown Ln Figure |. Two basic types of
terminal equipment are defined: terminal equipment type |
(TE!) complies with ISDN recommendations and is
equipped with a standard ISDN physical interface: terminaj
equipment type 2 [TE2) requires an external adapter (TA) for
compliance with ISDN recommendalons and physical
interface. Netwurk terminations (NT) — . :ake different
forms depending on Lhe network in pla. : and are also split
into two categories. Network terminaton | (NT1) performs
the physical connection between Lhe premises network and
the off-premises equipment (such as a central office). It
performs such functions as signal conversion (4-wire to 2-
wire) and maintenance of the loop’s electrical
charucteristics, Network termination 2 (NT2) ls responsible
for the user’s side of the connez. a1 to Lhe network and
pesforms higher level functions -uch as concentraton and
switching {for example. a PBX .. - AN).

The transmisalon medium for an (SDN s based on 100 ohm
unghielded twisted-pair cable. Four wires are used for
commurucation between TEs and NT2 and between NT2
and NT1 with a conversion to a 2-wire interface between
NT! and ofl-premises equipment (central office). The
interface between a TE or TA and the NT2 is designated as
reference polnt S. The inlerface between NT! and NT2
designated reference point T. The 2-wire interface between
NT1 and the central office |3 designated reference point U.

Ve e TR

Vi |

2u

1-800-522-6752

AN INCORPORATED, HARRINICRO, PA 17105 PEOME 7178840100

LI NE )



)

The T-interface between NT1 and NT2 can support only
point-to-point communications. The S-interface can
support either point-lo-peint or polnt-to-multtpoint
communications with one NT] serving up toeight TEs In a
bus configuration (see Figure 2).

TERMINATING
RESISTOR
TE1
| —
h
TEB
TERMINATING
RESISTOR
NT1
Figure 2

Point.to-Multipont Opsretion

The openness of the ISDN architecture allows for several
diferent relationships between TEs and NTs. NT2 may be a
4-wire (dala switch or LAN gateway situated between the TEs
and the final NT1 4-wire to 2-wire conversion and
connection to the central office. Alternately, NT1 may be
destuned with a combination S/T interface and attached
directly to TEs. The 2-wire data switching could then be
performed either on premises or at the central office.

The physical interface for the S reference point (workstavon
outlet) has been defined as an 8-pesition modular jack. Two
mandatory pairs are prowided In the Jack for data
transmission and an cptional phantom power source [or
TEs. The remaining two pairs may be used to provide
oplinnal power sources. NTs may also use the 8-position
modular Jack (nterface or may optionally use a multiple
interface connector such as a 25-patr CHAMP connector (for
example, when the NT is a port on a PBXQ).

[SDN-compatible AMP Communications Qutlet Inserts are
available In both single and dual {short paasive bus)
configurations which contain 100 ohm terminating resistors
for proper lermination of the cable segment (556680-1 and
555681-1), These Jacks are wired In accordance with the
ELA/TIA-568 wiring standard. The single Jack Insert would
typically also be used {n the wiring closet for connection to
NT1 (seeFigure 3). However, it s possible that NT1 might
contain {ts own (erminating resistor in which case an ISDN-
wired insert without resiator would be used {555672- 1),

rNDSuE’}ILTISDN SINGLE IS5OM
WITH INSERT WiTH
TERMINATING TERMINATING
RESISTORS RESISTOR

LOCAL .
TERMINAL ._1 co
POWER NT2 '
SOURCE
Figure J
ISON Winng

A similar tmplementation may aiso be effected using AMP
keystone modular Jack wallplates (pg. 103) and discrete wire
patch pancis (see pg. 86). Keyutone jacks utilize insulaton
displacement AMP-BARREL terminals capable of accepting
two wires of 22 to 28 AWG. Thus. they may be bused for
muitiple TE outlets as well as being provided with
terminating resistors.

NETCONNECT Open Wiring Systems Solutions
ipd. 92 thru 33)

ISDN Inserts (pg. 117 thru 118)
Wallplates (pg. 141 thru 142}
Modular Tetephone Keystone Jack (pg. 140)
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ARCnet is a 2.5 Mbpa token passing network which' was
originally developed by Datapoint Corporation as a hard disk
Interface. A wide range of hubs and Interface cards are
avajlable which allow the ARCnet Network to be
impiemented on either RG62 coax or twisted-pair star or
bus topologies. Networks may even consist of combinations
of both medla and topology types.

93 QHM (HGGZ)
CCAX CABLE

-
g Lg i

(oo o5y

L

[ cowuscroa
— BNC
D 5\ FEEDTHROUGH
TEAMINATOR ARCNET ACTIVE
Figure 1
ARCna Comoal Slar/Bus

Figure t shows a combination coax bus and star
configuration. An ARCnet active coax hu': in the wiring
closet is connected o a BNC feedthrouz: Insert (P/N
555642-1} In the distribul.on panel with
assembly. The distributic 1 panel (s cons-cted to anothe:
feedthrough Lnsert In the workstation outiet with RG62
cable. The workstation is attached to the outlet with
another BNC cable assembly. With the appropriate interiace
card, additional workstations could be daisy-chained from
the Mrst using BNC tee connectors. The last device on the
chaln receives a 93 ohm terminator,

:n RGE2 BNC cile |
- NETCONNECT Cpoz Wiring Systems Solutions

]

Figure 2 shows a simllar implementation on twisted-pair
cable. Twisted-pair ARCnet hubs typically uulize a one-pair
RJ11 modular Jack interface. Several inserts are available
containing a one- (or more] palr RJ11 jack which are
suitable for Lhis appiication. Connections {rom the hub to
the distribution panei and from the workstation to the
outlet are made with RJ1! patch cables. Again. additional
workstations may be daisy-chained from the flrst with
rwisted-pair cable. The last card in the chain must be
terminated with a [0S ohm resistor

L S~ELDED
TWISTE - PAIR CABLE

RCNET
TWISTED-PAIR

HUB

Figure 2

ARCret Twasted-Pav Star/Bus

BNC Feedthr:u:gh (nsert (pg. 120)
RJ11 Inserw (pg. 112 thru 113}
wallplate Kits (pg. 141 thru 142)
Keystone Modular Jacks (pg. 140)
Toolless Modular Jacks (pg. 195)
Modular Plugs {pg. 144)

BNC Connectors (pg. 213 thru 213)

28

1-800-522-6752
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Serlal Communications

ELA RS-232 has been a popular interface standard in data UNSHIELDED TWISTED-PAIR CABLE
communications for many years. Developed by the —
Electronle Industries Assoclation [ELA) and the Bell System,
EIA RS-232 provides functlonal descriptions of interchange
¢ircults., electrical signal characteristics and mechanlical
interface characteristics for both synchronous and
asynchronous serial terminal to communications equipment
data transfer.

-
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©
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-

The mechanical Interface defined by EIA RS-232 utllizes a
25-position subminlature D (AMPLIMITE) connector. Of the
25 conductors available in this connector, only about half

¢
<
TO OTHER EIA RS- 232

have an internationally accepted circuit assignment. In DEVICES
fact. the majority of EIA RS-232 applications can be

Implemented on 8 wires or less.

For these applications It Is moat effective to adapt the

25-position connector to a modular interface with an NETCONNECT Open Wiring Sywtems Solutions -

ELA R5-232 adapter. Available in kit form, the EIA RS-232

adapter provides a 6- or 8-position modular jack pre-wired Modular Jack Inserts {pg. 111 thru 120}
with contacts which may be inserted In the included 25- ELA RS-232/Modular Jack Adapter (pg. 181)

position connector to select the appropriate pins for the
application. Utiliring these adapters at terminais and
communications equipment, the Information cutlet and
cross-connect can be comprised of standard
telecommunication hardware and interfaces.

ma184 (109 AMP INCORPORATED, HARNISSURG, PA 17108: PHONE: 717-884-0100 «~  1-800-322-67%2 17
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intel
82284

CLOCK GENERATOR AND READY INTERFACE

FOR iAPX 286 PROCESSORS
{52234-10, §2234-3, 82234-5)

@ Generates Systermn Clock for iAPX 286

® Available in 18-Lead Cerdip Package
Processors

(See Packaging Spec, Qrder 3231369)
® Single +5V Power Supply

& Generates System Reset Qutput from
Schmitt Trigger Input

® Available in EXPRESS
-~ Standard Temperature Range
— Extended Toemperature Range

# Uses Crystal or TTL Signal for Frequency
Source

% Provides Local READY and MULTIBUS 2"
READY Synchronization

The 82284 15 a clock generator arivar wRICh orovices ¢lock signals for \APX 288 £rocessars ang susser =ampo-
renis i1 3IS0 ZORTANS 10GIC 10 Supsly TETADY to the CPU tram either asyncnronous Of Syncnrenous saurces and

—

synenronous RESET from an asyncnronous imcut with ysteress.
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——1
Y ARDY ) 1 185 Ve
iy SRO¥ O] 2 17 [ AROYER
il MU e CLK o J—
— SADYEN(] 3 16 [ 51
- READY (] 4 15250
Fe EFIC]S a2284 14[INC.
B ves FEC]e JrcLx
anDY e IrnromaEn x.c7 12 [ RESET
! x, s 11[J RES
sApvEN ——:D'_‘ REAQY GNDd 9 10 CLX
SADY et LG [T
t
$1 — scix
P —:D'_— QEnERATOR soLx

Figure 2.

Figure 1. 82284 Block Disgram 82234 Pin Configuration

*MULTIBUS 15 a patented bus of Intal
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82284
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CLX as & Function of EFI (82134-8 oniy)
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8284A/8284A-1 i
CLOCK GENERATOR AND DRIVER FOR ‘
IAPX 86, 88 PROCESSORS
8 Generates the System Clock for the 8 Single +5V Power Supply
IAPX B6. 88 Processors:
5 MHz. 8 MHz with 32844 8 Generates System Reset Qutnut from
10 MMz with 82844 Schmitt Trigger input
* Froqueney Soums o ® Capabls o Clock Synchr: an wim

® Provides i.ocal REAL Y and MULTIBUS?

READY Synchronization w Available in EXPRESS

- Standard Temperature 3. -3
® 18-Pin Package - Extended Temporature Ranys

- AESET
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HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

s Enable/Disable Conirol of Individual s Directly Expandable to any Number of
DMA Requests Channels
= Four Independent DMA Channels 8 End of Process input tor Terminating
T
s Independent Autoinitlalization of all ranstars
Channels 'm Soltware DMA Requests
s Memory-to-Memory Transters s lndependent Polarity Control for DREQ

and DACK Signals
s Availabie in EXPRESS
- Standard Temperaiure Range

» High performance: Transfers up to 1.6M = Available In 40-Lead Cerdip and
Bytes/Second with 5 MHz B237A.5 Plastic Packages

(5o Pacuaging Spec. Orcer €211368)

= Memory Block [nitializatlon

e Address Increment or Decrement

The 8237A Myltimode Direct Memory AcZess (DMA) Cantrotler s a perigheral interface circust for microgrocessor ays-
iems 118 dasigned 10 1MDrove Systam Jerfarmance Dy allowing external devicas to directly transier intormation from
the Sysiem memory, Memory-1o-memary ranster caoabiiity 13 2130 Drovided. The 8217A oiférs & wade vanety of pro-
grammable control tesfures [0 enhence data througnNputl And System SDUMIZALIGN and 10 allow dynamic recantiqure-
tion ungar program control,

The 8237A is dengred to De Usad 1A COMUNclion with an axiarnal 8-bit addreas register such as the 8282. It contains
lour ingependent cnannels and may De ex2anded 1o any number of channels Dy cascading aadrional controller chips.

The three Dasic transiar moges allow programmability of the 1ypes of OMA service Dy ine user Each channel can ba
indivigually programmed to Autoinitialize to 11s gnginat cangdition tollowing an End of Process (EOP).

Each channe! has a tyll 64K address and word coun! capability.

The B237A-4 anc B23TA-5 are 4 MHZ ard 5 MMz salected versions ot the stangarg 3 Mz 8237A respectively

u:—q ' - bt
— [} -
a —q ) wl -
AR . Pl w
e — » nE o™
o — e [ Sl }
e e ; “Eu
- . uls
[ Spe— (=]
- enn e
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-
“ n) e
- rC o
"» =l -
: —— - nl e
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Figure 2
Figure 1. Block Disgram Pin Contiguration
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BRITA/A23TA-4'8237A-5

Tabie 1, Pin Description

F Symboi

Name ang Fynction

Symbel

| Type

Hame ang Function l

"vag |

Power « 3 voit gycoiy

Vs |

" Growma: Groung,

Cuk i

- Cioen Inpul. Ciogs Inpul contrals
1he et aaT Aseralons of 1me
823TA angd s rate of Zaie lranw
'erl The 1nJul May be Irives 3l uD
10 3 Mmr for the atgnzare B237A
anz Lz S M rarime 021748

Crup Sslect- Chip Seia2t s an ac-
Uvl 10w NPyt ussd 12 108CT [RE
A21TA g% an HQ gewize 2.717g the
ldie cyc'm TR gllews SRU com-
mymcat - A Ihe Caia Sul

Aeter =~ % ar g v mghan
gut aary tha Cammang.
Statugy - -.e3t ang Te~corary
registers | aI30 Zledry [he
hratiast - =21op ang sets e
Magn regecer Forlgwing a Reset
Ing QAviCE '3 1N [hE Ihe Croie.

“h.

READY

 Ready. Ready 13 an =Dyt L5a¢ 10
&nlONg the MEMSMY read 4AQ wrid
pulsas 'rom thg B217A t0 aeeom-
maocate Siow memones of /O per
oheral devices Seady must not
mang trang.ony GUIng 1ls SOeCH
laQ serup/hoid Lime

niLDA |

HMoid Ackmowisage: The actree
Mmgh Holg ACKROWwISQZE T1OM 1he
"CPU nghcaies that it Ran rein
{Qquishea control of the sysiem
' DusEey

» SREQI-SREQ)

OMA Request Tne OMA Qeauest
hres are naivcull agynctronous
Channel "egques] INDUIS uIaC Br e
IrIDHI’Il JrEuils 10 STtns SWA
servcz A Lixed Bngen, TREZD
nas >+ Pughest sty oA3
CDREL., ram the Swepl rc1 A
Lz des 1) GONGCATES By A5l valng
[the CRED nns of & cnanawl JaCK
| will toxcowieage tne "ecogRition
igl CRE2 signa, Powrnty of DAEQ
1§ Jrogrammade Fesel nlalLzes
| thane nnes 10 active mgn DREG
| MUSY De MENTAINET UntI tRE COMTe
" apgnaing DACK goes active.

Cc8p-087

uQ

' Data Sus:. The Data Bus ines s
| bidifecional tres-stare vignan
| CONNOCTNT 10 1Rg SySTOM AW DL
| Tne oulDuts 478 snasied 1n 10 Pro-
| gram congmon guring the 110 Resd
[t0 autput the contents of an Ag-
goress register, & Staws register.
the TemDorafy reQ'ste’ O & Word
Count regaier 1o 1he CPU The oul-
ouls are cisaniea ang e puts
LAre read guring an 'O Wnita cycle
| wnen (e CPU g programming 1he
(B237A control :egisiers Curing
AMA Cycieg the MEs: Ligniitam B
Driy of TR aJ0rees 1re Jutbul oAlo
tre auta Dul 1O ¢ LT 00Nd 1AM AN
autarnal @ICA Dy ADTTI In mgm

ory:lo-™amory QDerah:ians  Jald:
'hrom tNe MEMOry Lamey o0 LR
8217 A on the Cats bus Juning 1ne
'agd froM MeMOry Irasytar In tha
wiil9-10-Memory transter, (re catd
Dus Qutpuls Place t™a aata n10 1A
ngw MmamSry (DCatron

[f]e]

O Resd: 'O Resd 4 - Civec-
ngnyl gelivn 10w three s . ng IA
the ldle Cycle, (L1 BN RS CONLrOl
tignal useg by Ine CPY 19 read 1Re
ConIrgl reQipinry tn rthe aAchve CY-
cla. it % BN Oulpu! cantrgr mgnel
usnd 3y tha 82074 to acsess data
trom g ceriDneral dunng & CMA
Vyeita team gl

==z
R tal g

UG Write: /Q Wrile 8 § Zd.reC-
tianat aclive 10w thres-ttale ing N
\ha tdig Cycle, it 13 &R 1NPyYL coAtrol
signal used By 1he TPY to 128d 11
formgtion (ntd Ire 82174 A the AC-
tive cycl® 1t 13 ah autout cantral
sgnal vaeg Oy the 82374 10 1ca0
data 10 e oeripheral Zuring &
DMa Resc trarster

g

£nd of Process: Eng of Process 18
an sclive 10w Digirgcional s.gnal.
Information concarning the com-
platign of DMA servces 8 avark
able &1 the Didirectionml EQP 2N,
The 8237A alicwd an #xterrar 1:9-
nal 1o terminate sn aCtive "WA
sereice Thib_!e dcCOMpligned Dy
putiing the EQP Input 1w «ur AN
srtarngi EGP mgnai ~vv 32374 a-
S0 GENSrated 8 DUISS w t3n (e 19T
mingl caunt (TG 107 - iranne e
reacnee TR gere-er st a” EQP
sIgral wRich 8 Guloyi (7T S the
ECP Line Tre recect 2= o EQP,
qllhar ntgrnar or
causy the 82374 o
safvicy, r 1 1m@ regquesl and ol
AulOIMLEIZE 1§ SAADISE, 1T wrim
e Dase reg:aters o (Ma currenl
regianars of 19at cngandl TRe mann
ot ang TC Bt .n Ine 1Aty wo7d
will be set 1Of TRE currentiy active
chenngl By ECP yniags the channel
18 DFOGrAmMeq tof Autsinitanze 1A
*nat cpse 1he Mmane Dif ramMang gh-
Znanged Dgrmgw.ro.m.mg-y
transtars. EQP =il Dy OUIpUt woan
tha TC tar cnannel 1 otcurs EQOP
sPOUIS DE 1180 MIGR wilP & DuilwD
rpnistor if i1 18 PO1 uaed 1o Orevent
errQnacus §nd of grocess INDuls

-l
aalal LU LY J

f]s]

Address: The four ieas! siQnit.canl
2007888 Linas are Didireslhiondt
nree-statg signais In the 131e Cy-
ci# [Nay Bre 1nQUts aNC are WS80 Dy
the CPU 10 saareas tha re; ster
16 D 108062 2 48 0 1he ACtE

| €vcia ney are Outours ARG E7Cnae |

the cwer 4 2118 of Lhe Jutaut ,
aacresy

b —
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Tabie 1. Pin Description (Continued)

| Sympal tyos !
.

Name ang Fynction Symbal ! Typql Name and Fyunction
’ Ak AT fe] ‘ Address’ The tour most sigmihicant AEN [n] [Aqarn- Ensble: Agcress Enatie
4Jaress Linet Are INnrge-giate Oul- srabigs the B=0it lgich canmmng
' puls ang provide 4 Dirs of sd3resy. The upper B adarass biis orig 1he
| These ines &re 97180190 anly during System adoress bus AEN can siso
1 Ihe DMA sarvice D8 Lsed to d3aD'e Cther syalem Dus
~AQ Q 1 Meld Aequest: This (s the Haig R anvens cunng CMA iransiery AEN
© ques! 1o t7e CPU snd 13 ysed 1o re- !> Active HIGH
| QUast control of the svatem dus If ADSTB O | Aadress Strobe: The achve Mign,
| INa corresoonZing mask il s | AQarass Sirobe 13 used [0 S1rane the
| clear, the presence of any vaud wDDe BAQress Oyt® Nty an extarngl
OREQ causes B23TA 10 asue Inc| | 1aten
 mRQ J—
I — JEMRA Q | Mamary Resd: The Memory Resa
DACK>DALKS O ! DMA Acknowledge: DMa A:-l HGNA1 18 &N AClvE 10w (Rrae-sLate
KNOwieOQE 9 wBaa G nelity tng A= OUTDUY US4 [C ACCH4S OA1A IrOm INe
¢ dvidusl penphergls wnan ong haa SRRCIRT MeEMmOory I0calsn aquiing &
l cean granted 8 JMA cycle The | i OMA Reag of & memory-lo-memary
sanss Of thesa hnes 4 orogram- transter
mabig Resat ivitighzes tham 10 sc- =
| mane | I GEMW ' 0 | Memary Wee: Tne Memary wnte
13 &N BCUvE 10w hree-3tate QuULDUL
used 1o wriie QALS 10 the seweciied
| memary 10caign dunng s OMA
FUNCTIONAL DESCRIFTION | WIle or @ memgry-19-mamory
| trans*er

The B237A biock Ziagram includes the major logic
Llosxs and all of the internal registers, The cata inter
connechion paths are also snown. NOt snown ara (he
vanous control signas Detween the dbiocxs. The 8237A
cantaing J44 ois ot internal memary (n :ne form of
reQraiars. Figure ) lists thesa registers Dy rame and
SROWS the size of eacn. A detaile? deacnphon of the
registers ang their tunctions can e tound under
Regis'er Description.

{ Name T Sus | wember
I Base agoress Regitens 16 aita .
| Base wors Coynt Regratery 14 bity 4
Curam acaress fegistars ALY-T{ % [
v Gurrem worg Count Regieten oie L]
| “emooraty Addrans Regiwer 1% Die 1
Tarmparary worg Count Ragisiwr . 18mis 1
1 Sistus Register A bits 1
Carmang Aagiswr fons t
Temoarary Regisier L1 1
i “oor AsYiaien Sous .
Lighh Regiater Y- t
E Faa,a1t Regreter o 1

Figure 1. 8217A Internatl Registiery

The 82374 coniaing threw DA3IC DIGChS of contral logie.
The Timing Control biock genersias (nternai Lming and
external contral signais tor the 82374 Tne Frogram
Commang Control biock decodes (Me varous com-
mands given 1o the B2I7A by tne microprocessor prior
10 servicing a OMA Request. It aisc cecodes the Mode
Control word used 10 seiect the type ol DMA gunng tne
sarvicing. The Prionty Encoder DIoCR resoives Dhority
cortennon between CMA cnannais requesting sernce
simuiangously,

Tre Timing Control biock denves niernal hming from
the clogck input, |n B23TA Sys1ems thss inoul wilt usually

De the od TTL clock from an 8224 or CLK from an
8085Ar or 82844, For 3085AH-2 sysiems ahove 3.9 MH2,
the 808% CLX(OUT) does not saus!y 8237A 5 clocx LOW
ang MIGH time requirementy. in 1hus case. an external
CIOCR Should D@ used to crive the 8217A.4,

DMA Operation

The 82174 13 designad !0 ODEraI (N Twd Ma)or cycles,
These ara calied |die and Active Cycies Each cavice cy-
Cle 18 mage up of 2 numper of siates. The 8237A can
23Sume saven 3aDaraie states, sach composed of one
full ¢clock penod State | (S]) /s the nacuve state It .8
enterad wnen (Ne 3237A nas no valid DMA requests
pengding. Whila in 51, the OMA cantroller is inactive but
Mmay D 0 the Program Condition, Deing programmed Dy
Ine processor. State 5O (50118 tne hrst staie of 3 DMA
service. The 8237A nas reaussied & hoid but the pro-
Cas30r has not yet returned an achnowisdge The B21TA
May shill De programmmed until it receives HLOA fraom the
CPU. An acknowledge from thne CPU will signal that
DMA transters may pegin. 51, 52, 53 and 54 are the
working states of the DMA service. If more ume 1s
Aeeded 10 COMDISTE & Iransiar than s available wilh nor-
Mal Liming, wait states (SW) can be inserted delween $2
or 53 and 54 Dy (Ne yae of the Asady Ling on the B2ATA,
Note that 1ne Cate s transterreq directly irom the uQ
device 10 MEMOry |OF VICE ¥ersa) with IOR ang MEMW (or
MEMR ang 10W) C#ing aclive al tha same ime The Jats
1S nat read ntg or drven out of the B237A in k0o
memary ofr mamory-to-1/C DMA transiers.

Memory-to-mamory lransfers require 8 read-from and a
wrilg-to-memary 10 Complate each transtar The stales,
which resambie the normar working atales, use lwao
digw numbers for (Jenufication, Eignt siates are ro-
quired tor & 3iNgIe transtar, The hiest four states (S11,
§12. 511, 514) are useq 1or tne read-from-memory naif

.52
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e

a~cimelastiour slates(S21.522.523,524) lor the wnte
> merory hail of the transter

|OLE CYCLE

ween rQ ihannel s receesng service, e B23TA will
enter S IC'e Cygle ang per*arm USIT srates In thig
cyoie 12 3Z3TA will sampte tme QDEQ lines avery clogk
¢, o010 Jetermune ! any charret s tazuestng 2 OMA
serch The Jevice will a'sg samzle C3 ioowing tor gn
aue™st Dy 'RE MiC ICroCesanr 10 write 27 "eag e inter.
nai reg'sters of the 82374 wnen C8 i3 fcw and HLDA 18
low, 1=¢ 82174 aenters the Program Conciion The CPU
zat 19w 29135)8h, CHaNge of iNsoect 1+ U ernal deliny-
nan of tha car Dy redding fram of w1 I theantenyl
rezisiery ACSress iines AQ-Al are ni.’d T IMe cewise
2= selesy which registars will pe rzac - ~ntten The
IS3 and ICWV Lines are used 0 setect a-° LMe reags of
wriies Due (0 the nUMDAr ang Size ¢! 172 ' ~1arnal regry-
rary a0 ercgrnal thp 0D .8 gsed 1T jeredte an aadi-
rsadl ot 3t agcress, This tit 18 ysed 1c Caterming the
uocar or iower bDyte of 1he 15-Dit Agcress ang Waord
Count registers. The {hip-flog 15 reset Dy Masier Clear or
Resetl. A separate saftware command can aiso resetthis
gtop,

Soecial soiiware gommangds can be axeculed by the
8237A in tne Program Conait:ion. These cammangs are
decaded as sats of addressss with ine C5 ang IOW The
¢cammanss 40 nol maxke use of the gdata Dus. Imstruc-
fiors wnclede Clear FirstLast Flip-FLop ang Master
Ciear.

ACTIVE CYCLE

when the 3217A 13 0 the Idle cycle and & NOA-mashed
caznnel reguests 3 DMA service. tha gevice will oulput
an =AQ 1o the MICISITOCEL3ar aNa anter the Active cy.
zle. 1118 1A tPus cycle that the DMA service wtll take
olace, 1~ one of four mogdes:

Single Trerater Mode = In Single Transfer meds the
cevice 4 3 agrammed 10 Makes ang transter oniy The
wOI3 CiL ! ~ill e gecremanted ana the address dee-
rementss a0 Ag-emented ollowing each transier When
1 warg coynt 'rolis over” from zero 10 FFFF= 5 Ter.
~=al Cou~1 TCiwill cause an Autoimitiahize «f the chan-
fe' Nas been arogrammed 10 JO 30.

CREQ must be held active until DACK becomes activa in
crcer 1o b recogrized. H DREQ is heid active through
cattne singie transter. HRQ will 3o nactive and reigase
IF8 Sus 1O the system. It will again O ACtive and, Upon
receipt of 8 new MLDA. another single transter will be
pertormed. in BOBOA, 80B5AM. 8088, or 8088 system this
will ansyurg one full Machine Ccycie xeculion DEtween
OMa transters. Detalls ot tming betwaedn the B237A and
ofher bus contro pProlocols will depend upon the char-
actenstics af tha mICIrOProGassds involved,

Slock Transter Mode — In Block Transter mode the
cev.ze 1 activatag by DREQ to continue manng trans-
‘ers dunng tne seraice until 3 TC, caused Dy word count
3¢ 7510 ET5T= or an external Eng 0 drocess (ECP) s
encountergd CAEQ nesd only De held &Clive until DACK

bacomes active AGain, an Autoimbalization will aecur
at 'he ang of tne service If the channel has been pro-
grammad fof It

Demand Transfar Mode = In Damand Translar mode 1he
Qevice 13 programmed to continue Making transiers
unlil a TC or external EOP 18 ancountered or untrl DREQ
goes inactive. Thys transfers may cantinue untl the bQ
device Nas exhausted 11s data capacity Alter the VQ
GeviCe a3 hag & ChANCe 10 Catch up. the DMA service 18
re-#314DLsMed By meany of 4 OREQ. Dunng the hme
Datwean sarvices when the microprocessor 131 jilowed
to oparate, the Intermediate values of a0aress and word
count are s1or4d 1~ tne B21TA Currant Adarass asg Cur:
rent Word e+ ~tisters, Onty an EQP can za.se an
Aytoimitialize 33 0f the service EQP .4 Se-arated
either by TC o -1 external signal.

Cascadedode~ i 1 ~ode s usedto cascade mcrartan ong
52374 togetner tor . oie system exdansion The ~S0Q ang
HLDA signals from tNe saditonal 8217 A are connectec 'o the
DREG ang DACK signais of a cnannel of the wunal 423TA
Tris allows the OMA requesis of the agcitional device 1o
orepagale Mmugh INe phonty network Circuitry of the preced-
1ng gevice The priority CAAIN .3 presarved and the new gevice
must wart for 1y lurh 10 acknowiedge requesta Since the
cascaoe channel of e inmal B237A 18 ysec Only t3r priors
tiing Ne AAGLONAl Cenca, It Joas NOt outDut any acaress
oF control uignals of i own Thesa could confict witn the
oLlous of the actve cnannel in the sdced device The §217A
wiil respond 10 OREQ ang DACK Bt all other outouts exsept
FR0 wil be dusabled. The ready input 13 ignored.

Figura 4 shows two addilional devices cascaded Into an
ritinl device using two of the previous channats, Thiy
forms a two (evel TMA system, More B237As couid be
a0Ced at (e SeCCRC ‘val Dy USING MO rémar-~; than.
na's of the firs! .« wditional devices can i G be
acdes Dy cascal .3 the channeis of ths g

level devices, 1o~ A thirg level.
I wi . r\-:._
| 1
T LEvEL ra

. L
i Ll OALD | ] mig)

-—| LT ™ Y QALE o= a8

[

|
) [ ] =g
! DACE p=——=={ my 0
I
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|

Figurs & Cascaded 8237As
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TRANSFER TYPES

Each of 1"e '"mree aciive transler mogdes can per'orm Ihree
c.Macen: 5 oes ot mansless These are Seaz Write and Verily,
Wrie 1ranstats Tile 2ata lrom ana /O dewice 19 *me memory
Dy actnalrg YEMN ang iCH Feac transtars move gata irom
memzry ic an /D gevice Ty achvaung MEZR anz (0 Jenty
rransiers are £s5euQQ transters The B237A coerates as
Read ar vWrie transiars gengraling agdresses anc responding
19 0P, elc However the memory ana (/O caasral hnes all
remain inacive The ready npul 18 1Ignored in verity Mage,

Memory-tc-Memory =To perform Block moves of da‘'a »om
one mMemery A0Oress 30ace 10 anoner «iirn a mrmLm ol
orogmam eI and tme, the 9237A inc'uces 3 mem a1 y-o-
memaory iranater leature Programming a Ditin the Command
register seects channeis 0 1o 3 1o ooerate as mercry-lo-
memory 11anster channels The vanster 150! ates Dy sefing
tne soiware GRED for cnannei ¢ The 32174 reduesis 3 DMA
SBAVICE 1IN INe NOMmal manner ARer ALDA 15 true, he Sevce.
using igwr siale transters in Glocn Transfer moce reads cala
trom :ne memory The cngnnet O Currem Add:ess regrsier s
tne source tor the agoress used and 13 JeCrementes or 1Nz e-
meriec 1n Ine normal manner The 0aw) Syle reac rom e
memory 1s stored 1n the 8217A nternal Temaorary reqgister
Channe ' inen pertorma a lour-state transter of the Qala 7om
the Temporary reqister 10 memory using the aacress ity
Currant AGCress regisier angmeramentng or gagremenirg
in tme normal manner The channel 1 current Worc Coun! 8
decremented VWhen the word count ot channei ' jces 19
FFEFM, a TC 13 generaled causing an EOF oulout termiraiing
the serace,

Chrannsl 0 may be programmed Lo rétain 1ne 1arme aQ-
gress tor all transters This allows & SINGIE ~0rZ i 04
writlen 10 a Diock of memary.

The B237A will respond to external ECP signals sun-g
memary-to-memaory transfers. Dala comzacatars 0
DIOCK SEATCh SCHEMAS May usa (Mis INpU! Lo terminate
e service when a maich 1s feynd The nring ot
memory-to-mamory transfers 13 found in Figuse 2
Mamary-1o-memory Qperaliond can De cetecieq a3 an
activa AEN with no DACK ouiputs.

Autoinriaiue -3y orogrammmg a bit in the Mode regisié 2
channel May De Sel uD as an Autoinitiahze crarne: D.rng
Aulaimiualize indiaiizahon, the onginal vaiues ol (ne C.re~t
Agdrass ang Current Word Count registers are auicmai2d
restored irom the Base Agdress and Base Word count -elaer,
ol that channei toliowing EOP The base registers are :azed
SIMUManeOualy wiith the current reqisters Dy e =.2°30¢0-
cessdr and remain unchanged througnoul ine DMA se~oce
The mask Dit s ot alereq whgn the channel s in 4uid = ai te
Follgwwng Autosnildile tha cChannel s ready 10 24~
ancther DMA sarvice. without CPU intervention as soo™ as a
valia DREQ 1s detecied In order to Autgrumtialize SOt I~an-
nalsin 3 Memary-lo-memory transter. DOth word Cour's 3™5 . 3
be orogrammed identically [l nterrupled exernaty € o
Du.SE$ SROUIC De applied i DOH bus cycles

Priorrty — The 8237 A has two types Of DrOfITy @NCES =5 dud -
amie as SCNware seiectabie opuons THe trstis Fuec #anfy

~Nich h1es Me channely in 2narity arder based upen he
cesienting Jaige ol their agmoe’ The channel witm the [owest
pricnty s 3 folicwed Dy 2. 1 and tRe highest pngnty channed,
G irer the recsgrinan of any one ¢hannel Igr service, e
JLSer channels are orevented I Ntererrng it that sar-
wICE UnbLLIS Comol, led,

The sezcna scheme 15 Rotating Prigrity The 1ast chan-
net 1o gel service Jecomes the lowest prianty ¢hannel
R the Othery rotating accordingly,

et ine i
Servica Sernce Service
b gt Q 1 e yarvice ) i pprvICH

T g SITNCE ) g el ]
H —\n 1

rowent 1 LI 2

Viin Rotating Priority in g sing's chig DMA systam, any
cevice reguesting service (3 guaranteed 10 De recog-
qiled atier no more than thres RIghar Snornity services
~ave oczurrec This prevents any one channel Hrom
"‘ona:oh:ung the system,

Campressad Timing — In oraer 10 achieve even groater
"ro.ghoutl whers SySiem characteristics permn, tha
£:374 can compress the transfer ume to two clock
cycias From Sigure 11 1t can be seen that state 5319
.5%2 "0 axtend the access tirne of the reac pulse By
eyt 812 S, LNe read Dulse widtn s Mmage equdl 1o
1~e write Dulse width and a transter consists only at
s aie 52 10 charge the adgress ana state 54 (o perform
‘g read'write, 51 states will stil oecur when A8-A15
~eeQd upcaling (3ee Adarass Generation), Timirg for
tampressed transiers 13 found in Figure 14,

Address Generatian — In oraer 1O reduce pin count, the
a237A muiniziexes the eight nigher oraer aacress ois
3= '=e 2ata hoes. State 5113 used 10 Quiout tha nigher
J'aer acoress Di1s L0 an extarnal [AlCh oM which they
=av 2¢ zlaced on the agarass bus The talling sage of
az3resy Strobe {ADSTB) 19 ysed 10 load these Dits from
"= 2a:a hned to the latch. Aocress Enaple (AEN) 19 used
1 e~3Die the Dils ONLO the adcress Dus througn & three-
s-ate snable The Iower orger aa0ress Dits are output by
‘= 32374 directly L.nes AQ-AT should be connecled 1o
s=@ 41288 Dus Figure 11 shows the LIme relauonsnips
ce-ween CLK AEN. ADSTH. DBO-DB7 ang AQ-AT.

I.-~g Block ang Oemana Transfer mode services,
" o= mgiude mulliple transters, the acdresses gener
s 22 wl Dp Sequenlial For many translers the data held
- mg eri@’nal ad@ress 1a1Ch wiil remain the same Thi
2a'd ~#&d anly CRANQE whan & carry or Dorrgw from A7
‘= Ap raney olace in the normal sequencs of addresses.
"z save time ang speed transiers, the 82374 execules
31 3:3le8 Only when ypcatng ot AB-A1%1n the laten 13
~¢-essary This means tor lOng sarvices, S1 slates and
413-m5s Strobes may Occuf Only once every 256 trans
‘e'y & sanmngs ol 255 clock cycles tor each 258
eTyTers

<-%8

t’i'
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REGISTER DESCRIPTION

Current Address Aeglsier — Each channel hay & 16-bi%
Cuirent AcS-ess rezis er This register holds tha value
of Ihe agcress ysec curing DMA transters, The adcrass
15 aulamancaliy incremented or dscramentag atter sach
iranstar angd tha sntermadiate values of the sadress are
stared 1n the Current Agcress register guning the trans.
‘et This register 18 wriiten Of read Dy the micro-
prICEASCr 1N Successive 3-Dit Dytes 1t May also be remni-
uanzed by an Ayloimtialize Dacx 1o 118 _original vatue.
AulQinitiaiize tanes place only atter an EQP,

Zurtent Ward Aegistar — Each chanr-el nas a t6-oit Cur.
sant WOrs Saunt register This regicier Cetarminas tha
~.mberct irarsiars to De pertormec. The actual frumoer
3t transtars will be one More than N8 number pre-
grammad 1n the Current Word Count register (s 8., Dro-
grammng a caunt of 100 will resultin 101 transters). Tha
worg count 13 gecremented aftar sach transfer. The
INFMeaiats valus Of the word count |13 $10red iN tha reg-
1ster qunng the transter, YWnen tne value in the regisiar
goes from zero 10 FFFFH, a TC will De generated. Thia
register 18 10aded of read 1n succesaive B-bit bytes by
the micsa0ro-ess0r 0 tne Program Condition, Follow-
i3 the ang of 8 DMA service 1t May 4130 be reninalized
Dy an Autommtialization Dack 1o s onginat valug Auto-
niahize can occur only when an EQP ocours. If it 18 not
Autginitialized. this ragister will have a count of FFFFH
ater TC,

Base Addrass snd Base Word Coumt Registers — Each
channe: nas a pair of Sase Agdress anc Ease Waord
Count regis:ers, These 15-Dit registers atore the onginal
value of tner asscciated current regiaizrs, Dunng Auto-
indialts (el vaiyes are used Lo resioow NG current
fegister f 3 inmr ongingl vatues. The caze rogisters are
v tE= T L ANGOUS]Y wilh IRGIF SO SoNgIAg CurTent
regiatar .0 3.1t bytes 1n the Program Conail:on Dy the
mizroc aczasor, These registers CANNoT B8 (ead Dy the
rUCresrec e sor.

Command Register = This B-DIt regisier conirols the
oceration of tre B237A, It 18 programmaed Dy the micro-
o:acessar in the Program Cenditron and 8 cleared by
Reset or a Masiar Clear instructian. The following tadie
435 Ire tunclion of Lhe command Dits. See Figure 6 Tor
as0ress coaing.

Mode Regisier — Each channal has & 8-0it Mode regis-
ler asaceiated with it. Whan the registar 18 Deng writtan
1C Dy the MICrOprOCeasos (n the Program Condition, Dits
2 ang 1 gstermine which channe! Mode register 13 1o be
written.

Reduest Register — The 8237A can respond 10 requasts
‘or DMA sarvice whmich are (niliated Dy software as well
as by 3 CREQ Sach channael has & request Dit associ-
ales woth it 1m 12 -0t Request regisiar, THese are nom-
maskabie arc u.n:ect 1o priontzatien ay the Pronty
€000t networs Sach register bit 1@ £oT Of fasel sapa-

Commana Register
T 4 8 &4 3 1 9

-0

0 e Bl Mumbar
3 Norfmg Hmung

_{ 0 Wemory 1o-memary dirabie
1 Memory 10-memory snas
,| Channel Qeagresanoic = . a
——l Charne' 0 addrass Aolg enabis
toit0eQ
Conronar snsbie
Contronm oisamme
—‘ P GOomprersed Liming
|
JROS——
'
|
L)

T HorOmd

4 Fueg pranty
1 fotanng priomy

LATE whte MIeCTon
T Extanged wilg sectian
X itgtlat

0 DREC sense active rugh
1 CREQ sanps aci've low

0 CACK sensa active low
1 DACK semas activs igh

Mode Register
8 8 4 3 1 ' 0 ar—— BN Nymingw

RN

X0 Chanrel 0 setect
01 Chanagt 1 sgupct
19 Channg 2 saiscd
11 Cranngd J seuct

00 Vanty transfer

9 wrig ransier

0 Rasd 'ramster
‘toviege

. U Il its @ anad Fa 11

Sytornah LEUan O RAD
JAutorfiliahiisixm enalee

Agdress increment salec
AN RS COCTaMan] M

X Oermana made serect
1 SiAQ MOSE Medct
10 Elock mods seect
Cascade oo saiec!

Aequest Aagister
F B8 41 1 10 es—in Nunaw

T

— M0 Saast channe O

Jont Care 01 Seect channel )
10 Seiect cnansm 3
11 Select channs 3

RAasrt rocusst bet
Set requast il

ratery under 3oftware control or 13 cieared upon geners-
ngn of & TC or exterral EQP. Tha antire register 18
ciaared by & Reset. To sat or reset & oit. the software
i9aas the groper form of the dats word See Figure 5 for
register 2ddresy coding A order (O MAake 3 SOIIWArE fe=
q.est 'ne channet must be 1n Biock Mode
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Musk Reglater — Each channel has assoc.atad wilh it [
mask Bit which can be set 1o cisaole inhe ncoming
OREQ Eazvrasncil's set when it assoc atad cnannel
orozuzes an EZP ol tne 2nannel 18 not Srogrammed far
AutoiMitialize Each Bil ol tNe 4 oif Mask réqister may
450 be setorcleareq SeLarately unget sotware control,
The entire regrsier 15 alyn sat by a Reset This disables
all DM A recuests yntil 3 ~lear Mash regisier insiruction
allows them 1o aecur, The imstruclich to saparately smt
Orclaar e mask DS s similar)n 1orm 10 that usea with

ine Requast register See Figure 5 for insiruction aa-
creasing,

T 4% a1 2 1 0 e gt Mumbes

00 Seiect Zamnel O Mask ot
Dont Zary |

01 Sewsct 2men~e t ase ot
10 Sewctzcannec ] ~an ovt
11 Sesctcvar e I Masx it

0 Ciesr =amm ot

1 5o mase tit

All tgur Dits of the Mask reguster may 430 be written
with a singis commana

F 8 % a4 3 7 b gl N
— 1 T T17
i_{ﬂ
1
._‘{u
1
__{0
)
0 Claar enanna 3 maga i

1 Sel chanrte } masa pit

Cwar chanam 0 ™asn pn
Set crarre C ™ase ot

Clenr ZHanne 1 masn i
S#l cnannen 1 mase i

Claar channgl 2 mass on
Set cranng 2 rmass o

! i

. Regiaty :l" ‘ L _-Slguil y

| 1 ‘€S MR 10w A} A M AD |
Z9TTang | wrie [ 1 [ L - T} '[

, Wiae wrig a 1 ] 1 ] 1 1

, Geguent writg -] 1 [} 1 g 0 1 |

. Wase SetiRaset | U 1 -] 1 0 L.

| wasa 1 Nre [} 1 -] 1 1 1 t |

*Temgoian | Rean 0 o 1 1 t -] 1 \

' Siatus | Agat " 1 LI I B T

Figure 5. Dafinition of Register Codes

Status Register — The Status register -3 avalaDie to be
read oul of tng 23T A by the microprocessor 11 containg
1ntOrMation about the siatus ot the gevices Bt thig JoiAt,
This information inCludes wiich channeis have reacned
3 1erminal Count AnA winch channels have Sencing DMA
requests Bis 0-3 are sel evary urne 8 TC 13 reacnad by
{Mat channel or an external EGP 13 apcuea. These Dits
are cClearad upon Resre! ang on each Status Reag Bils
4-T are sey whangver 1o correspancing channel 1%
f@TuesUINg service.

[ el LI T

S DN reacneg TC
State U CAy reaches TC
ST e 'sacnea TC
! Ihenrm D tastaached TR

!

) Carne Covauest
- L R L T
‘ B R AT T
' Cranw ] requan
Temporary Register — “~¢ Teroz-a~ register 18 used
10 RGIQ cata Sunng Mme= Iy 13.memoy iransters Foi-
IowIng the comoienor ° tmg t-3ns'e"s. Lhe tast word
MOYEA Can De read Dy [ Misradroce3s0r 0 tne Pro
3fam Condition The Te=30rary *e5'S!ef 2lways Con-
12138 1Ne 13t Dyle 1rans’ g ed 0 1Ne SrEvIOys Memary-
ic:Memory operalion, u- 443 Zleares 3y & Reset.

TEL
COMMands which Can 2¢ s1s:.te i 1re 2 23am Canduign

They ca not geoenc on a0, s3ecific B 3afern on e data
ous The !Nrae software 22 ==a=cy ae,

Software Commands = Tsss arg additisna’ sD8cial software

Ciar FirstiLast Fip-Flgg Thig command 14 execuled
ANCr 1O writing ar reas) a4 "ew aocress or »ord count
infarmaton 1o the B2374 This ;vinaiizes the fiptied
10 3 xNQwn 313168 30 1=at subsequen! accesses 10 reg-
(STer comtants Dy the muzropracassar il adaress
Y2Der ANd lower Dytes 1A he carres: saguance.

Master Clear This s2''warg ingtruction Ras the sarme
etlect as the harcwa-e Aeset The Ca=mang Stat.s
Reaguest, Temoorasy, and 1aternal Sesulas: 5o 2F 2p
reQIStars aro C1OAres 3n0 thy Mask regisiars set -~ o
8237A wiil enter the laie cycls.

Clear Magk Register This command Clears (~a mask
bits of all tour channels, snadhing them 13 accep!
OMaA requeats.

Figure 6 nsts INe 83aress coaes tor 1he sottware Com-
mands:

I e |

'n;u*ululﬂi’ Operea.

v e a8 bs . gy !

e tatala | o oot

[ L+ 1 g ' 1o | -

! R T D L A T e —

B s ! Ve log . —— 1

o 1 3 [ 0 i 5 " e bt wats Seg B !

. sog I SR

| s . I T T e — .

1 1 o0 v 8 F o i v ! ugm !
L 18 g e fvee P Pw e X

L I R T Ny e

o gl | . 4 ame S .

| L 9 | g — !

| O I R P 0 Cate wass Regrewr :

V- v |, a |, |-!=._

. ' R Iy " !
Figure 8. Software Command Codes
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. ! S.orale . :
L] Coarption — nai Flug ¥ .
i C Rt ] .gitter | T3 58 ow a1 a2 ~ o |73 ln.! Dats e DRD-CBT
r 2 ¢ Dase snd Curent daareid writg { 2 t ] -] Q Q k] '] AD-AY
| i | ] 1 0 ] -] -] a 1 AB-A1Y
Zument AZEre3N Qead | 0 [] 1 [} ] | a 0 AD-A?
! ‘ 0 [ | [ o 0 2 1 A1y
Bane sz Curant wars Soynt Wnis a 1 -] 1} 2 Q 1 9 Wk WT
| | ¢ ' [] [ L] o 1 1 wa.wi18
I
l Curar ward Count | Pwaa O Q ] a [} 1 -] wo-wT
| c o ' 3 s
1 Base ang CJTENT AQSTANE [ 3 U - ) ] -] -} 1 \] Q AQ-aY
! l [ Vo8 e B ' o 1 AS-ald
)
l Cunent Agaress ' <} Q ' ] a + 2 -] AD-AT
‘ I | Q ] 1 e 0o 1 3 ' 48478
! . Baseang Cunent wera Count | 9 1 3 -} [+ t Q WO w7
| E 0 1 [ [ [ ' 1 t Wy
. Current womd Count i ¢ o 1 8 o ' ° ' Veb v i
! i ' I - | ! Y IpUTY
1 Gass an3 Turrent Agaress | 0 2 ] 1 0 0 o f Adma?
! i ‘ o 1 8 @ 1 0 o 1 ! sty
. Curwni acowsa - ra 2 1 ] 1 Q ] ] I AO=AT
I - ] 1 -] 1 -] -] 1 I A-arg
Base ang Curmnt worz Counl @ A ™ ' ¢ v 2 0 ' 0 1 ¢ A Y,
{ | N s [ s
1
| i« Curremt wort Count Qoug ] ] [ 1 4 1 [} [-] ' WO w7
f | 2 2 ' [ 1 ] ’ | vy
i 3 . Sase ang Cument AGareMs wnte ] -] 3 E] 1 ] [} 1 a0-ar
i l P9 0 9 ) 1 ] 1 aB-aty
3 Current Agaress fagd | 0 0 1 o ' 1 o 0 aG-a?
; | | 9 [} 1 0 1 ° 1 AB-A1Y
X i Base sna Curem wora Count | Weite ,o 1 ] [ 1 1 [ 0 wO-w?
'l | | 0 1 3 Q 1 1 1 1 wil-wid i
: [ Surent wore Coum Ped | 0 0t 0t v 0 wo-wT |
! ! ] ] 1 [ ! 1 1 1 ABwWIS i
Figure 7. Word Count and Addrass Register Command Codes
AENGRAMMING

T*2 32374 will 3¢ 13t Arogramming from 1he NOST proc-
AS507 @y Dme =g L DA 1S Inactive; thig 18 tfug evan
=33 s activa. Tra rassonsibility of 1Ne hast s to assure
i*at programming ang MLOA sre mutuslly exclusive,
“ste that a oroplem can occws 1f 3 DMA request occurs,
21 an yamasked crannel white the A217A 15 D8N Dree
s'immaeqg. For instance, the CAYU may De staning to
‘4rggram the two Dyte Agdress regrsier of cnanned |
wnen cuannel 1 receives a DMA reauest. If the B217A s
erabled (Dit 210 the commana register 13 0t and channel
tis ynmashed, 8 DMA sgrvice will ocCur atier Qniy One
Dvig of the Agaress reqister Nas Deen reprogTammed.,
This can De avaiged Dy Qraabling tha contralier 13etting
2t 210 the command regisar ar Masking the crannel
teforg programming any other reqIs1ars. Onca INe pro
grammung s complete, the controlisr Can be ansbisd/un-
masued.

Algragwer-ug il 18 Suggesies that allntarnal localions,
tscecially Ing Mode registers, De 103geC with some
*aliZ vaiye, This snould be done aven i 3ome Shanngis
dre unysed.
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APPLICATION INFORMATION

Qperalon comes cul in two Dytes — the igsst signii
cant 8 bits on the @IGh! address ouipuls and the most
sigmificant 8 Bty on the duta bus The contents of the
dala Dus are then laicned 1n1o the B2B2 B i laten tg
comolete tne fyuli 16 bits of tRe acdress bus, TRe 8292 13
3 Mg speec. 8-bi, three-stare 1atch 1n a 20-pin package.
After In€ initial 1ransiar tanes Dlace. (he faich s uadated

Ficure 8 shows a convenient method for cantigunng a
OMA system witn 1na B2I7A coniroller and an BOBOA/
BOGSAM micrcprocessor system. The muitmode CMA
coniroller 15%y8s & HRQ to the Drocessor ahanevar
therg s a1 l@ast oRd vahd OMA request !rom & Jerionaral
Cevice VWhen the processar rephies with 3 HLDA aignal, only alter a carry or DOrrow 13 Cenarated in the Ieast sig-
ire B2A7A takes control of the address bus, the 2ata bus nihicant agcress cyte Four OMA channeis are proviced
and the contrdl bus. The addrass far ine first transter when one 82374 13 yaed.

400%EAS BT A0 408 )

' PrerTTy
‘ Do—dam
[t "]
m
o1 § BT LATCM
Y] aln -8 As-at 3 apem
N
L19-1% aa emra - - L‘TE
: = 2 3 @
noLD uag s 1 3 » s 9
tis5 7% e o3
ey [ cr .« | e
cLack .
Ay |
fmp —
L
wihEW D- I CONTROL
Th D T ws
104 =,
D80-087
1
‘J )

| 170w Zate gul

Figure 8. 82)7A Sysiem Interface
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cewice This i$ 8 5ifess rahng only gna functional apere-

a~trent Temzerature unaer Bias .. ... .. p*CwreC t.an of tng gevice al INese of any oIres CONAIANS s00ve
Siarage Terceratere . ... ... .. =-685"Cta - 150°C fnose incrcated ( Ine coeratioral secions af s specif-
YOorage on any 2in with Canon is "0l imoned Ex0osure la 15:0Mute marimum
FespectioSround .. ..., ...,  =Q51t07V f8IAG CONCINONS 107 @xIANCed perioTs Tay ANIEC! gevice
Power Chss.zation ., .. ..., ... 15watt renaDiity
D.C.CHARACTERISTICS T, = 0°C 1o 70°C. Ve = 50V =5 GND = 2w
Symoat | Paramgter Min. | Typi v Mar, ! Uatt | Test Condmons |
Vom 2.l Mign vatage 24 | | I | 1oy 2200 uA
| 11 | I P lam = 160 LA 1=BQ Onty)
P utauiLle -3rage i 40 PV lo* 2 9mA (zara Sus EOP
I ‘ I lox, = 3 2mA roinar outouts)
! ! i | s, =2 5ma - 205THI ‘N2ie 8)
AL RIS v aage I 20 ' e- =05 v | iNote @)
o -yt LOW votage i35 | ¢ 218 v
I, =gy Lcag Currant | 1 i 2iQ | A VeV« Ves
Ia Cuioul Leawaza2 J,rrent i ! ' "0 ! LA | 085V < Va1 Vg
lee | “zzSeooly Sarrent | A | ma | T,=-28%¢C
! ! c1y s b ma T =00
Ta Juicut Cacastance ! |4 8 -
=t Inayt Canacitance } |8 | ] ¢ oF | le=10MHLInpyls s QV
[ Co 'ICCacacrance | L €
NOTES:

TRt v utt are 'or T 0 MG nomimai 1,00y vOILASE ARE MGG DrACE4S ] S8 R Ser el

STOLET It SaTAMHETET A3ILME MANTITION IMES fo 10 71 O e WA#IOrT TRl PN 50 718 '0r BOT =Ryt BRD QuiRul 1.3r a8 ere 2 OV e muGi e
S 2BV 1IF DA umianl 01N wisp A0,

Satautoag ng 1 0 TTL 10 21us 130DF CaBRCHENCE JMELS JINGTWILE MDY

Tue ner 1TW 3¢ CEWW Py b weate 107 A0emal wrilg wit 08 TIY-100 A8 447 ' €0 0RTeT mert w0 2TCY.100 23 Tug gt (TR or WEWH ouise

=ET TR N0 rel0 e Op 1T 5V-50 A9 grg tOr COmD RIRC IR0 wn. D T T A0

3 VI3 08 5000 e T twd ilBHNn 210Ut MIGKH weend TD0 g Medburec 811 50 CT3T L =earurec a1 13V TR raiue tor *0Q7 Hisumes on

erierra JIK{E put-cp rendll” CoAREZ1Sa am =R 1 Yes

DRED 1now'a Do ne'a sciine wrli DACK @ 'pLreeg

SOEQ 4m6 ZASH 3G Im13 M OF BCIe® Migh OF BEHwd 10w Timiag Digrams 418, e 122 4C1 1 mi3~ mOOE

TRE A Le1 3' v a AN Vo hive DO CNEAGRD IrO 1 1983 SDECINCANGA 1T Bedm TROre 208 37 TN

S=CIPME v € PR §°C-3F Wil DOETEUIONS By ING §214rA: OrOCHIRG! 10 3rOgrd= I F1a ™ me T8 CaAIler Wusl D R *D dlow 8 wE 3G 03 30 Re
BaSTA al 0t 30070100 Ing 8217 A4 SAA BT EST 400 AL 10f Pe AZ1TA-4 o1 Pii et | mrop o aG1 v TS Of WOILE Du' BES TR 18P0 FECOYeCy |G 18
~PPIET De e A7 ACIred URG OF writ® Dt ICHOWED O 3 DMA Iranyer

E?’ EAR D8R ZOIECIOY OLlDuL TRIB JRFINPNS ARG MAE INE DreleACe 2 108 Dy Ll 2 oees

-

-

w om .o

PR am Il ER0UId Slwmave OF 31 8 IOQIC MIGR [9vel AA AN Bul L "= 30" = #114001R $10QIE RGP wARR ‘e oin oy 4N Moanng IT B
#CIT et 2ed fQwewar NI DA S Dp heD 10 Vag

‘L Duibut LZang on the Gara Bus 3 1o+ Gate Dius 1000 caacirance

4_.C. TESTING INPUT, QUTPUT WAVEFORM

LTTOAEE MM N Aty PR A DG ¢ el D e P08
LML AROARAT Ty ARE MADL AT 0% FOR A LOGL Y
~om T

z. [in TR,

2-61

CONTROLADOR

DE DMA



/

“y

intal

8237A/8237A-4/823TA.5

A.C. CHARACTERISTICS—OMA (MASTER) MODE (7,20 10 70°C,
Veza +5V25%, GRD = 0V)
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| Tams ;1 iom ADSTE LOW moiz T~ Q. T T n|
| TARNW D om WARE mIGH G T -8 TCY-50 ¢ TEY-50 | TCY-50 | e ‘
! | *ACKVala 1om CLK LOW e a. " e ivate ) 50 . T 220 | LT
TAR pT O Gm em Sk G e =1 e 10) %0 | | 190 . o170 ns
} _..J: T LW g CL MG S 4. "= 4 250 | ;o190 | o ns
AM ¢ 'R Stadie from CLK MG 50 | P10 ] 17D a8
_TAS% 8 rpACSTB LOW Setua - s 0w ) T as |
Tom T ek Hign Time (TrRAKLG"4 € L g} 120 i 10 ! 80 na
T e LOW Time (Tantlo~t €2 iy 150 I ar T | s
T i CaTire 320 BEC 220 .
TaL TU RIGr o AEAD or WE T2 L3 Delay INgle 4) ¢ 70 ! 200 ! ‘90 s
i TR ERD MIGH trom GLK MIG- 5% Jelay Time ‘ ‘ | ]
! Siote &) 270 120 ' I 190 "
¢ TECTW WU TE IGH rom CLR mia- S eiay Time i , , ! |
i aote 4) : 200 Iors3 19 ne |
=
‘ :‘ :: "AC Vana trgm CLK HIG= Z¢ 2. "ima {Mate 8) b _ 20 12 |~
ek ; 250 T 180 | IR
TETS T8 LOW tram CLK LOW 3422 "ime I a5 0 i
TETW R Rlaswath 00 | [ a5 | . 220 Lo
TEaaB “UR Figal to Active Des 3~ S.K MIGH . 250 | o190 10 e
TRaC VERD of WAITE Active fra= =7 +1GA ‘ T 200 1% 80, e
V'R Fioat ta Active Deigy *r2= 2.0 =GN s o] 28 22 ¢ m
“LDAVaNE 10 CLK MG 4.z "ime o0 ! | 75 LI oM
"put Oata fram MEMB mig= =212 Timg e | 0 [ ns
vt Dt tg MEMRA MIG= 54 .5 Tima 58 | | 1% L4+ ol
TulDut Data from MEMW = 5= =aig Time P (. . 0 ~4
“hnout Oeta vang 10 MEW ¢ = Gm %0 R 128 n
CREQ e CLK LOW (51 5+ e .3 Time (Note 7) 0 ! o |, o "t
* 1% 10 READY LOW Hoiz " = 20 ’ 2 . ! 0 "
"' ADY 1o CLK LOW Setuz ™ =e 190 . 60 ' 0N "y
ADSTB HiGH from CLK = 3= Lo ay Time 00 | to1sp 13 ™
VSTE LOW from CLK mi3= Jeay Tirme \ 140 | [T W sl

2-62



lI'Tl'el : 8237A/8237A-4/8217A5

A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (Ta = 0"C10 70°C. vec = 50V =80,

GHND = Qv
' symbal | Parameter ! 8207A | B237A4 | warAE T
| | Min. ' Mar. M Man. Min Waz, |
TaR 4ZA Vana ar 5 LOW '3 AE Ao LIW i 50 | | 50 Co% | ©one
TAW . ADRVELg 13 AAITE =IGH Selup Time ! 20 | ) 150 120 | -4
Tow COCSLON 2 WAITE =G Setup Time K I 'o1sg ) e ) T
oW Dala vahe 1o vl E WIGH Setup Time 00 | 150 | A (s I T
| TRA ADR or €5 =510 from AEAD =IGH : a9t | o} Co0 -y
| *apE Itz Aczess -3m AEAD LOW 'Note 1) : 200 T | 40 .
| _TROF 8 F aai Celay ra= READ ~IGH 1 20 ' N 0 0 - EE P
{OTASTD ¢ Sowe T.231y <IGm 10 BESET LOW Setup Time W0 | 50C | 530 ! AL}
ETer SEL1" - Seat IOWA ' ey | ey, 272y | -3
TASTW | RESET T.ise Width ; 00 | 0 T | ~y !
Ew y BEADWIQIn , e | 5C 220 ~s
TWA ADA trorm ABITE MIGH Mold Time 20 ' : 20 ¢ 20 1 ng
L Twe 2§ MIGH trom WRITE FIGH moia Time ' 0 | L 2 | s
] TwWD Qata rom W AITE MIGH mota Time \ 1 | N B n ng
. TWWS H Mg Wigth ' 200 i ! 200 l 180 r .
WAVEFORMS
!
. SLAVE MODE WRITE TIMING
Tew -t
a \ 4
_I [—
. T T
= P
?_ e ] r——"'l
WA 1: Iedyut vay g . ‘I
| |
- wo
] vou =l I-—
I c80-087 } mpuT YaLIB
,‘ '
i Figure §. Slave Mode Write
. SLAVE MODE READ TIMING
baTy £
|
i Ag-a3 i 2004 WUET BE vaul k
! ' |
E - Talk —— —— R4
! | -Ttm
| 4 mw
' 1] :
| A !
)
! ’ Tapg ‘1‘ [ - rage 3]
asc-onr oatage* " : >—
' * Figura 10 Slave Moo Aead -

2-83

CONTROLADOR DE



Intgl

B8237A/8237TA-4/8237A-5

WAVEFORMS (Continued)

' DMA TRANSFER TIMING
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WAVEFORMS (Continued)
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WAVEFORMS (Continued)
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

MCS-85% Compalible 8257-5
4-Channel DMA Cantroiler

Priority DMA Request Logie

Channel Inhibit Logie

Tarminal Count and Medulo 128

Zr:ipuls
single TTL Clock

e Single + 5V Supply

m Auto Load Mode

a Available in EXPRESS
- Standard Temperature Range

a Available in 40-Lead Cerdip and -
Ptasiic Package.
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8257/8257.%

FUNCTIONAL DESCRIPTION
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8259A/8250A-2/8259A-8
PROGRAMMABLE INTERRUPT CONTROLLER

e iAPX 86, [APX 88 Compatible s Individual Request Mask Capability
e MCS-80%, MCS5-85® Compatible e Single + 5V Suppiy (No Clocks)

« Eight-Level Priority Controller g 28-Pin Dual-In-Line Package

. Expandable 10 64 Levels @ -vailable in EXPRESS

- Standard Temperature Range
- Extended Temperature Range
Tee 1~tgt? UIEGA Brogrammabte Interrypt Coniroler handies S5 13 eight veciored prignty int@rrupls for the CPU 11«8
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5 PIN DIN Connector
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F e wtent of this mspeoien gade s i asse o wlentdving
potenttally wsale condinons on these peoduc s 1 ach madone,
ae it wie desspaed and busli, lad coguancd satery oo instadled Lo
protect uaers il serviee peroneel lnpmpry Shes punde
addeesses only those nems Thowever ¢ Jd pudement should be
uscdd 1o wlennifa potential safety hazands notom cred by this

inspechion punle,
M oany unsale conditions are presend deternumnation muest e
made on low seriuns the apparest bazad ould be and w hetlicr

yuu can continue withomt [irsd conecting: the problem.

Consider these conditions aod the safery hazards they present.
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o Mechameal lzands doose o missing lindw are can canse
Ml iy

Vhis safety inspecton guide cansisds of a seoes of steps presented
v Chocklse Beein b chechs watli the poswer of | and the power

cond remaoved Lo the clectiical aalet.

W recommend all non-1BM devices and attachments he semaved
Irons the st helone you conduct the safety mspection.

Relerenee 1 iteratuie:

Y yeratiens pumal
Celwable satety pubhications,

. fr0]

. A

L. Clieek extenor covens fon dimcpe (loose, broken, of sharp
cdpes).

[l

Power o e systenr Thsconnedt thie power cond from the

shecinw il ol
T Cliech the power canld oy the tolliaeing
ll'.(' o

s contmanny fog 11
vl on less Borseon the extenivd pionnmd pae and the

a0 Al waire poonod conncotat mposel conmditivm

e bon bev ieasaate thasd wag

Pratne provaul
b1 cod set shoubld be the appuopaiate mobded Dypse as
A dhe panes Ccatalag of s mamed.
¢ tsubaat anst oot by Travesd or worn,

4. Remove the back pancl Tean the system unit {if applicabile).

5. Remove the cover mounting sorews, iond remove tw cover.

6. Chock Tor any obvious non-TRML ahierstions. Use good
pudgement as to the salety of any non- 1M altcrations

7. Cheek inside the it Tor any abvious unsale conditions. such
as  metal Bilhips, contannnanon, water of atbor higuonds, o
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How to Use tlns Maintenance Library Preface

This Hardwiare Maenance hibsary consisis of three major
diagnosic tols; o two-pant set of diagaostic nanuals aod

Advanced Diagnostics disheties. ‘ . . ..
: This manual provides the information nceded to diapnose and ‘

The Hardware Maintenance Reference mannal desenibes diagnostic wur repar IBM Pessonal Companer I"‘"'}'“" Koaders \!ll pulddh;\‘n.
procedures and their use, field replaceable unit (FRU) removal receved tnaing on THM Peesooal Comyriter pu'nhuf\ an | ‘LI
and seplacemem proacedures, and provides gencrad infornmalion fanuliar winh the Boplent Muodel 310 Multaneiertor cquin afent.
ahous the systews. Once the reader has become Tanubiar with its S ) ) . tem el
comte, the Hardware Maoimenance Reference manual i no lonper . The nranual is divided inlo Lo magor Calegonies. syaie :" »

| reanred oneach service call, 1t can be kept in a convenicnt place information and Personad Computes fanuly dhagnes- 1.

i and used as needed. ;

The systen specific infonmation identificd by

The Hardware Mawcnance Service manual contains all iyecessary and organized as [ollows:
information to diapnose o Fiiling saystem. Maintenance analvas ‘
- i . i Wi I vy s the © yoni for all diagnostic proecdures

proceduces (MAPS) juaper pasitionas, switch setings, and the STARET 15 the enuy ponii g
Pasts catadog are i ihis manuwl. . o ] .

, TJUMPERS AND SWILOH SETTHINGS T contnns jumper
Addnional aptions may regaine updites Lo the manuals The T positions and swatch setiings for the system ant and
Hurdware Maintenan ¢ Reference manual provides an arca in the supponied oplions.
back of the manual 1o hile the updates Fach seenon of the 6'3 " I

' [ . TS B ~ N P i : w

Hurdware Moanrenance Servce manaal (with 1he exveption of the ' ; PARES CATALOGT contns |l|u-.u.|lmns. andd part numbers
MAPs ) has adesignated update arca. The MAPs aie sequienced 7 ol ficld replaceable upits () RUS).

by mmmber and can be opdated aceordingly. _ 7 7
Siep-hy-step imstrncnons 4o isolate fasling FILWUs are Jacated i the
The Advanced Daagnostios diskette is designed (o be used with "IMAGNOSTIC MALSY sectioa,
the MATDS 1o |
Related repair information can be found in the Hardweare

= Test cach area of the system Mamtenonce Reference manual  Operating istiuchions are in the
Guude to Operations nanual - Detsled hardwaie and mterlace
« Isolate problems to specilic areas of the system throuph the infogmation s in the Technual Refervace manual

usc of crror codes ) .
The werm "Reference manual”™ as used in this manuwil, refers o

e Vueiify correctinstatlation and operation of the system. the Hardware Mamienance Keferenoe manual,

Other functions of the Advanced Diagnostics diskette are

duscribed in the Hardware Mastenunce Reference manuak, @ @ .

-~
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START = PC, XT, and Portable PC |

Place ihe hard-tab page Babeled "START - PC, X7, and
Cactsbde PCY i place of 1his page, then discard this page.

MAP 0000; Start (°C, XL, Podtable PC)

Thas as the entey peant Lor praitenance ansdves procedees
(MAPS) e MAES will dnddp yon deterime the Labine Taehd
repdaceabbe wna (1 1L

he Advam cd Daagaosiios proeeam ecombended ooy omdy TIIN
pronduces Non-THMN poodac i, pootors pe cacel il nuwhilicd
aplions Cas pive Labse crvors and i adid sv-den responsaos

Al volages i e MEAEFS e posioy e anless onheosase speaifiedd,
ni
e boe vows Began

I Power s (he sostem
20 ) psue al connectns pe e Gdlod conedth
Vo fE g et w Lot afe el ety

MNale-

FES 200 Vo selecror s his sel Fog the ol

I s the Porrable Poasomal € oanpuaner
avdale b ihe autlet

fovsert thie Advimoed Doicsostn s abiskcare intordnes e N\

Poswgr o e svadem

IS PREE POMER SUPELY AN RUNNING?
Yes Nao

i

Goto Step D FS s AAT

0ny-
- Listen careloliv Tor auy andio esponses duoone: the posw e o
sell west (1MON )

]

D YO HIEAR ONESIFORE BT P AL T END O i
ONI?

Ves  Nae

I (Step 004 contunnes)

TOT

Searn ke N, Paealde PO i




004
Gio o Step 006 i tns MAP,

s
Go o Step 010 in s MAPR.

006
(From S1ep 04 aa this MAP)

DID THE MESSAGE (RESUME = "FI" KEY) APPEAR ON

THE SCREEN?
Yey  No
|
007
Gao Step 052 in this MAP.

008
- Make o note of any ereor messuges on the sereen.
= Press the FiE key 1o conhmge.

DID THE MESSAGE (RESUHME = "FI" KEY) GO AWAY
WIHEN LHE FI KEY WAS PRESSED?
Yvs No

|

009

Go o "MAP 0MN). Keyboard St

010
(From Swep 005 in this MAP)
DOLS THE ADVANCED IMAGNOSTICS MENU AI'PEAR?
Yes No
I
on
Go to Step 053 in this MAP,

012
- Sclect 0 (SYSTEM CHECKOUT).

Notc:  Depending upon the options installed in the
system, questions about attached devices may sppear

on the screen, Press Y or N requued, then Ender.

(Step 012 continues)

GO 2 N (PC, X, Partabde 1°C}

—~

/""/-\

012 (contuined)
DOES THLE INSTALLED DEVHR FSNMENLEAPPE AR

Yoo No
|
413
Gaoto Step 037 mothis MAP

014
- Compare the list w the aptions istalled e the system

Nafe:  The Installed Devices bacdisplays only those
dovices supponted by s wimnal Bacdevice sonnssang
framm e Bist and s not supprosted by s ool press
YOS PHE INSTALLI O DINVICES LISTCORRECTET)
then Later o contmue the diaenodn tests G

Swep 025w thes MALP

DOES THEINSTALLED DEVICES LIS CORRECTEY
IMENLIEY HE DEVICES INSTALLLD INSIDE 11
SYSIEM? .
Yeo  No

!

nms

Goo Lo Step 087 o this MADP

ne
Go o Niep 025w thas MAP

o7
(Feom Step Q15 inihis MATP)

Fotloaw the insteachions an the seeeen and attempl o conrect the

Tnstalled Devices hist

Nate: A 199 corop mdicates you answered "No™ ol
quustieiy abwout the Tnstabled Desiees st Thsteeand
vRiOr

COULD YOU CORRECT THEAINSTALLED DEVHOES LIST?

Yes No
l |
(Step 018 conlibues) U
(e}
i
St APC, N, Pastablde 1°C) 0 0000- 4

™
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018
| Godo Step 020 m his MAP.

a1y
Goto Step 025 in itus MAP,

{1 vom Step GIK in this MAP)

IS5 THE GOFLION MISSING FROM THE INSTALLED
DEVICES LIST?
Ves No

131 ]

Press ¥ US TUHE INSTALLED DEVICES LIST
CORRFCU) then Eoter 1o continue the dipgnostic 1eals
Ga o Slep 025 inthis MAJ

naz .

- AMake siee all swakchies amd Jumpers are set correctly fon the
st apbien Be sace toochecb the sestemn baaed swndhes oy
well as e opon’s s lies nd e e posaiiioans

ARE FHIE SWEHLOMIES AND JUNPTRS SF ('U"i"'('|l.\'? \
Yes  Nue -

l /

0nzy
Resct any ncorrect pomprer or swatch sctungs. Go o Siep
L this MAD to venly system apetdation

"y
Ga g the appropriste MAEF Tor the missing device,

Note: i you are unable 16 [md the MALP that
correspoids 1o the device, you have an TBM device with ity
own service manuad o adevice oot supposied by 1M
TURTLIINNT T RN ES

I S0 PO N L, Paveshel- 110}

(@25

(From Steps OF, 000, 019, and 024w this MAT)

- bollesw the onshrections on the soreen tooran Hie feste on gl
dovicer. Use dhe tHUN EES TS MUBTIPLD LIMLES) oplion

DID YOU RUECEIVE AN FREHOR MESSACE?

Yos  No
4246
Con b Stepe 2K o s MAL
01
Con b the MAP mdhicned by the crios conle Tor example f yom
recenve the cnor vade TX X por o TMAP OTIE Mty

Coprocessn '

Nate:  1f vou are unabde (o Tid the MAT than
Culu‘xp(!mi-- 1oy vesge eepee conde o bae an TR e
watly iy v servaee sl o godevee oot suppared T
TR eenostic Tests

02K
1 tom Step 02600 s MATY
DI PIE SAYSEVRT ORI CROETE MENU APVEAR AT 0
ENDOF L STING?
Yes Noe
|
19
Cioto "MAP 20 Power St ™

nw
DID YOU NOTICE ANY FAIRLURYE SYMPTOMST?
Yes No

|

[1%]]

Gaoto Step (MY in this MADP®

alz2
G o Step 05% in s MAT

St (0O, N Potabbe P27 (0

7C0T
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0N ]
(L vom Step 0V in tlus MAP) S.alomes
DID THE CUSTOMUR FROVIDE A SVAMETOM?
Yen  No

!

LIRE |

Go o Step 03 in this MAP.

URES
G ta the MAP for the suspected Tailing device.

036

Hram Step 034 in this MAP)

The Advanced Dagnostic tests have Tineshed without detecting an
chor.

» 11 you arc sull expenienomy a prablein:
—  Check all swirchy seitimes
—  Cheek all jumper positions,
= Chedch allbcablos v congies tones o praper istallatimon

—  Ruothe Advanecd Droeoeedne desteom all device s e
the (HUN TESES ONE AV opion B vou cccive an

cenvor e b the MAF dhicated By by the caion code Tor
cxample, il vou recene the viron code 7XX, oo "MAP

0700, Math Coprocessor.”

« Il you are cxpericncing a problem with 3 device aot supporicd
by this nunual, refer 1o that deviee™s service manual Tor
special (CSlng instructioas.

o I you suspect aninternutient problem, stan an coor log, I
you necd astructions, reler (o the Refesence manuoal.

KJ___"I!J 1 St N e abde 1Ty

f e e —— -

(1LY
(U rom Step 08V an thas MAIM
DI YOU RECEIVE AN ERIORMESSAGL INDIOATING A
THSKE LLE READ FRIOR?
VI'\ Nu
-
Goes b Step 000 dhis MAY

0 )
Cinn fa TRIAP OLG00 Pyabenie T St

[IB]]]
(o Step 03 s MATY
IS AMATHCOPROCISSORINSTARLLD N DI Sy sl AY I
Ves B
|
0l
G g CREATOING Kevboand St

42

Poreer ol the svstenm amd renweve the yath Lot s

Povvo g ap he syalem
- .\tIL\I"‘\\‘\I!.\|‘.|"‘(|\“(||]. 1
DOES THH INSTALLID DEVICESMENE APPT AV R?
Yeu No

u4d '

Retnstall the math coprocessor thea vo ta "REAP G300
hevhoaad Sl . ’

04

Replace the s coprovessor amd the XISK processar Hohan

docs o coreect the problem, ophace the seaem boond
-
=
b
b
Stod (PC N Panabde 1MC) By T
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n4s 049 {contimucdl)
(F1om Siep 002 in this MAT) 1S 1HE VOLTAGE 2.4 TO 5.2 VDO BETWLELN
IS CHE FPOWER CORD PLUGGED INTO A FUNCTHO NG, PPINS | AND R?
PROPERLY CROUNDED EJECIRICAL OUILES ! Yes  Ne
Y\‘\ ’ Na l
| 054 .
046 ™ Go 1o "MAP D020 Power Start,
- Attach the system to o functioning. propeily prounded @
clectrical outlel, Return 1o Step 001 in Uus MAI 10 #si
venly system operation. Rephlace the power supply
047
< Pawer off the system.
- Discannect the power cord (rom the clectricst i Trom

the system upil.
- Cheeh the svstem unit powes cord for continuity |

DOES THE POWER CORD HAVE CONTINUITY?
Yes  No

|

O4R

Replace the power cond,

O S

- Reconnect the power cond

- PPower on the system,

= Choedk for s voltage of 2 4 (0 5.2 Vde between pins 1 and §
Ceround) at the system boand power supply connecton,
IFiguse |

"
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052 . 053
(Vrom Step 007 in this MAIY) (Irom Steps 011 and 032 i this MALP)
Refer 1o the Tollowing Digzme and poto the MAP indicated or ke Refer 1o the following figure and go tathe MAP idhcated o Lake
the activn desciibed. the action desenlwd.
Note: I you received an error atessage and incorrect Y Nate:  H you received an ertor message and incorrecl

audio response, wae the cror message as the POST Enor
Sympiom

andhio respoise, use the crion messape as the syimplom

Symplom” Achian.
POSY Evior Symplom. Action: e L L1 Memory Sore UDicplayed LAl 0200 KMemory Slan
Ho Leep and
Incoues § Cologes on Display Gt Sl 0598 in b RAAP
Blank [haplay . . ... MAP 0020 Power Slart
Ungeadable Liyplay _ ... MAP 0020 Fower Stant N Vagh Inkensity on Display Cirp 1o ey 394 an s, LD
Blakaug Consen v MAP 020 Power Slanl
Panty Ches b Muessage . MAP 0200 Muemory Start Misaany Froken o io onec! Characiee .
VEXE row .. MAI"0100 Sysiem Boad Slarnl on Ihplay Gor by lep 0154 4 iy, #AA0
Machine Funchonng
Piope-ily . . . . WAPD0O20 Power Slan ‘ Distoried image an Display Go e St 0594 w1, MAE
1 Long mnd } Short Reep . Replace System Board Blank [hsolay Gy 1 Bieg 094 i 1hus LA
1 Lnng and 2 Shorl leeps Go 10 S5tep 054 In this MAP unreadabie Display Gar 1o S1ep 050 i 1y B8 E
1 Londg arad 3 Shoit Beeps G tu Step 054 in s MaP Flashing Curtur Only GO 10 S1ep 097w By FALE
2 Shial Beepy and HALIE Screen Apfreats MAP OGO0 Disketle (hove Sran
Blonk o Lo alile @ L wauts Thogeam lram §aed sk MAF OHO0 Dhshedies [ o 40wl
1 slay G 1 SEep 093 s MAP '
[hleturned g un ;- Dosk Boot Falune MAN 0500 [shette Dinges it e
[ {ITSTIR ™ Coor 1oy Lulesgn 1004 ok 1hes MAP
Yaa | inn LA OO0 Sopstem o Siarl 1 aads Program iom Remote Sahon BAE QHIHY [Degkelie Dhave Srare
MaX K XM 2400 | regw KA (L0t My soay S1aad
LARA 200 Lo AR M P mory Slan PARITY CHLOCR E o MAAH QM) Marmigey Glarl
30 boew MaAl* 1) W) Reyboard Slan
XX301 Laron MAF VD0 Keyboard Slan Keyboard Prohil--m MAP 0400 Keyboard Siart
[XTR N XITT I MAF 600 Diskette Dove Slart
L7XX Enot , HAP 1700 Fined Dish Diwe Stant Cannod Fuush Diagnosihc Tesls KMAP 020 Power Slan
30%XX Fargr R . . MAP 3000 PC Nelwork
AR Lo . PN MA 1100 Al PC Nelwork Puntes Pioblemy ' Heter 10 1his Senv e Llangal foe
CO000 HOM Enor . . Heplace Naod Disk Dave Adapler e Ponter
CCOOD AOM Eiroe . MAP 1000 PC Netwirk .
ROM Esrar P Hepluce Sysiem Hoad Network Problems Aeler 10 1he Seic ¢ Mangal or
FEXAX ROM Error _ .. Heplace System Boad the Netwoik
Conbnugus Beep . . . MAP ()20 Power Slan
Figare ). Faihue Symploms
RAcprating Shewl Beeps MAP (020 Power Stan .
Any Eoes Hol Shown Above b 10 500 Ou D in s MAP @ @

Figue 1. POST Even

vo0T

BOOB-10 Start (PCOX T Portable PC) Start (IPC, X1, Purisble IC)  (XKH0- 1)

s A ™




/'\
|
|

}wf

0" |
054 i
(Fram Sicps 052 and 053 n this MAD)
IS AN ENHANCEFD GRAPHICS ADAPTLR INSTALLLY
Yes No

},

055

Go 1o the MAP for the Laling display adapter.

056
Go 1o "MAP 24000: Fahanced Grapbics Adapter,”

057
tFrom Step 053 i this MAP)
IS AMAHTICOPROCESSOR INSTALLED?

Yes No

|

058
| Gio o "MATF 0000 Diskente Donve Stan ™
059

- Power off the system
Renove the math coprocessor from the systein baard.
- Power on the sysicin
]

DID THE FAILING SYMULTOM REMAINT
Yoy  Ne

060

Replace the math coprucessor and the R08Y processor.

el
Ruiastall the math coprocessor, then po 1o "MAP (600 Dikene
Dyrive St

A S

0ND0-12 Sean (IC, XT, Portabte 1°0)



062

O rom Step 052 indns MATY)

Go o the MAP audicated by the coror code For exampleaf you
pecene the crom code TXYN o to "MAP 0700 Nath

- .
Coprocessae,

Nate: 0 von are npable 1o fimd the MAP thin

contesponds o your ecror cmde. you have an ITBM device

willu 1ty own service manual of @ device not supported by
- M diiinostic tests.

YT LU A T N T YO 30T 17 O B T PTR T I

Jumpers and Switch Scettings

Place the hard-tah page Libeled ™ Bampers amld Saitch Setinges”

in place of this page, then discand this e,




Option Compatibility

Syatem Boadd (Meaaory )
Momory Adapeer Swilch Sels
I aactder Casell Swilch Sctvimps ..o oo
Cluster Adapies
Station Address
Remote Inpiad tfopram boad 00000
Adapier Number 0 00 ool
Folusnced Graplues Aal: .|m r (EGA)
I"C Netwarh Adapter
Asvorlianos ok ons At' spler
By Sy Geomones Commoancations {080) Adagier
Do Acnabson amd Contiol COACT) Adapia
Al
Aoy fupn Ranpe
Adapicr Nl PR
USR] I{u|u|\llllu)llul| c R
Ciencial Puipose taterface Bus (GIPD) Ad.lplu

e Chad g By

Intersupt Reguest RO Level Lo L.

Interrug Acknowledge (INT ACK) Level
wrect-Memory Access (DMA)} Channel ...
PFrofessional Geaphics Controller

Switches 00, X, Poctalide 17 )

BIOS ROM ldeanfication ., ..o L L
Usiog the Swilch Chaets Lo
System Hoard (Dekette Drives, Displays, Copiocessor, and
POST Loup) L e e e

Adapier Number C 0000000 oo

Vaoice Communications Adapter o000

27

\ KA Y R A
- R L R T

Option Compatibility

Cortam oprum adiy, - cadlhct when inedn the sqme svsdem
The fobllowim adapaecis showld ot e ostaliod dogothier v oan

systea wiml”

o Svichronens g bk Contiod (500071 b ey
« Alerate By Svie hroanous € opaacabons Ce B
alapir

BLOS RON identilication

Tooderermame The dabe of the BIOS RORT ovodule v thee
tollosw e EASHO prostam Dvpe the poeognae s vactly o shiosa

SR UT 000

0 LHrvr
o PPIHT DYRSILY KXY )
Lo MY

RIIN

The dhate that s dsplaved s the dare ol voor BEOS 10O edule

V60T

sudtches o0, N Paenabde 1



Using the Switch Charts

The tollowing legend apphes 1o the charts in this section.

Symbol Menning
. Nut Used hy this Apphc atvon
] On/Clased Poallion (O A Swanlch i
] OI0pen Posiion O A Swsich
N/A Not Allownd Or Nol Apphcable

Note:  For some optiops, the custogics must supply
dormation lor cotredd setimg ol umpers o switches.

T set a socker switeh, press the tacker down o the desired

position; o set a sfide swatch, stide the lug of the switch e the
desired pusition.

Ballpoint

Ballpoint
Pan

or

Rocker
Swilch

' Caache abt N Peanade ity

System Board (Diskette Dunves,
Displays, Coprocessor, and 'OS'T Loop)

Sy~1em Bovig Switches

pr PCXT &
Ponahle

Function
Sw Dk | Sw Block | Sw Hloce
1 2 1

Aavinln | v234081R | 123488 A

O Ihakalleg [hoves L

1 P hak otber Diower

ey
PNt

R B TEN Y0 1N FRTWILLN

17 See fote 1)

W R TENCY D | AN R EELTELY " A, oG TR l l
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System Board (Mcemory)

Potiabla Peisanal Compuler

M

ty l spansan Liplasn s

e naly memony aphans

Sudigpeatlestan he A 41 e Poasonal Comguiles

Siajem | 2380 Cerd | 04/256K | 64/256K | 64/256K
;1"_,'.'6 Or 84/250K| Option Opilon Option
Totul Somen Oplion With 192K | With128K | win Bax
Momory | comnang | WIh 238K
T* | (Sea Note) | (BeaNote) | (See Note) | (Sce Note)
12345678 | 12345870 | 12345878 | 12245878 | 122345678
2561 "] |“'" /A NIA N/A HIA
o | Ul wiA NrA N/A TS
384K i f HIA HiA "It NZA
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To use the following chart, first find the column onder “Sysiem
Hoard Vype™ that matches vouw seaem Faollow thns column down
1o the switch settags for the total sl ol memory in som
system, Set the system bosnd swiiches to match thuse i the
chart. Then go ta the "Swich Sar™ Ieded and set e swarches on
the memaory adaptess in your system. {hese seis ol memory
adapier switch sclbangs start o pagee 1)

Note: W memory abowve SIIK s o he anstalled an a
16/ 04K I systen Brvand, the IO IREIM st be dbated
10727782 o0 Lates See TIEON [ONE Ldennloaton ™
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Swlinzh Seis s e T
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Seet - oA oA T fron
Bl b "Il“" (T} THR )
8w Swilch 2 T toA hoa
L H A HA LI
Sonle Ih 1 ..Il.... ..llu.-. - Hon
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_ Z D b
Santhl "“""‘ T HZA
. D O
JuK “wnleh 2 NN i YA .
S T Swiichey
iy \ Lirh [Ty o .o . 1.2,3. snd 4
———— — - - - ' " .
[T o-ll-.-- o-ll---o n-ll---a . .L o r N - ‘\
.. - “ - - -~
TR L .
1N ) o T Sl
sorns | IINH | DG | o , A Y )
‘L 1T ' -
St ] HA ‘A - ‘:q-l. ) s
. AT I
X rana . | ! - i, o
Swech | 11 MIA Hia . - ; o 3
- . -h 1i
16K - “ I
£ oaeh 2 HHTHI HIA A . K |
e ————— e 1 - - [
S " N& A A ™ .'/
. , -

Sarnt :“-: “ohpeee _Jl ( !'\ ' /:
18 | e Tl [l NiA “"ii) ( H

I -- A o

- fe— . — R " .o i o
Tl i ' MA NA A C! . .0 Jf

AT d

Yvaniih § . —-'—'_t—li' .- 1A, HZA 4 r3 - .P,‘ :
A S O I LTI
St 9 NIA N/ Type of Diplay ﬁhl—— o ___"‘_:‘_‘__
Seamich o a-ll---- ..ll--n. -all---- |:|’\,:(k,‘“ln||l|'-||l'l-.:lll‘l | ol Ve -
e Switcn 2 ol o nA - v .
S " i A . HAME g @0 ondogr e gpitay [TLL _—-n,
Swilch 1 nnll-..o -All-... ..ll..,.
AL seena L opIIINE | LN
Lal |-| l > P

{Pan 2 ol 4} @ @

[y

e

Sadehes (IPC, X Posable 100 ) 2%

~ Y

B osaakches b G0N Padialle 10



'S ' a

v ——— e e AL o - M. ko mp T PRI - P C e e Lo

I an EGA b omdv display adaper nstallcd, or an 1 GA il o I,C NCl“rurk A(IZl[]‘L‘r

Maonochrome Dasplay andd Pomter Adapaon are sstadbod an e
sysdeni reled loobprore b sonihe T GA swiches,

I an EGA s istalled with a Color / Geaplices Monitor Adapier, Jumper Poaltinn Funcuon
' vefor o Papaee 2 iosev i T GA Switdhies (See higure) I
) F Ao Heminge b
Type o! Display ) EGA a3 EGA as i -
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1234 1234 . wi tpteienapl Lewel 2
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Poms b D gl vy M At shilet (e Flone)
e gl r o Bloplen IIII ']Il
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Parts Catalog

Place the hard-tab page Libeled "Parts Catalog” in place of
thsis page, then discanid this page.
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PARTS CATALOG

@ L imitee Warranty - TR Servwee Paits
Plow Fo Use Thos Pants Catalog:

Vistad hlex . .

Assembly § Sorem Pt = 1 stenr (S ESD)

Assomhly 20 Suaem Pl - Foarenmor (51640

Asaembly X0 Svacm Lt - Pacram {95155)

Anscmbdy 4 Syaem Lt - Jntenoe €5 150)
h ]

Asscmbily 50 Sostcm Pl - Todeoss T5 1640

Asscanhly G0 Svaem Bl - Jateosa {9 SY) o

Assem 70 bl Thph Phebene Dove Tape o
Assemhiv 8 toll high Oebeite Daoee Type ]
Acaomblv U L abl el Dede e Dane Tape 2
Assemblv 1 Lualiihgh Ty oae e fvpe 2
Assesibly 1L Fult Theh Dhebeie Dae Type )
Assembly 120 Toll Hieh bashette Dene Typee
Ascemhlv 1TV Dhishetie Dioee Partable P
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@ Assemblv 15 Tnevoal Optenss imad Adapters

Asserbby T Uspansion Ul = | osteren (41608
Acscinble 17 apansion thinl - Intenng (5106011
Acscmibiby B Ao oo Ehsphay (5151}
Asscibby 19 Colin Deplav (515 1)

Assemhiv 2000 nhaneed Cobor Displav (5151
Assembliv 21 Professionad Gooaphoos Prsplay (51750
Assembiy 22 Kevboad (83 Kev Tos STSD sl S e
Assomibly 2% heyboard (8 V-Kev B SE5Y)
Asscmhily 21 Roybuiton Kais (5 1-Hey)
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Assembly 20 Powes Cands
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Limited Warranty - IBM Service Parts

(Applics 1o Unitcd States and Puerto Rico)

The hucraatsonal Huancss Machmes Carpes stmin warsanis that cach IBM Scrvice Part
will b Tron e defois im omatenad and work piansbip ude s comdiluns of pormal use lor
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1wt o Warsanty wnvier e be ubbaincd be dlizonng the Selecing S v Pant Juiing
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How Te Use This Parts Catalog

I Similar Parts - 0 fweo pants are sinulan they ay be listed n
the same bt Semdar parts are tolerned to by ane mddex
uuiber Bt e distingushicd by ie paet number and
deseniption.

2 NS - When tis indication appeias i the ASM - INDEX
columu, n denotes a part not show o the assembdy B
designation s gencially used tor mseeBancons paris pachers

1. R - This cotey in the Units column s ates the past has .
restacbed availlaluliy

4 AR - As Required (ARY in e Uliats columin de notes il the
winils per assembiby may vary hased upon sestem conliguiation

S todentare - The mdenture is manhed by a senes of dots locaned
before the part deseaption The adenture imbicates the
welatmunlops of a past 1o the nest lusher asseably,
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How 1o Use the Visual Index

AT LI F¥ FIN

Ncvvmbly 28 R b scd (BY By fo
LYLIY]
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[perer rraane

4 PFars (IPCXT, Pastable 1°CY
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Semmrie iy v ke e frrr——_riy
Fowem ot s e 4 -

——rr oy o

1.

Turn (o the
visual indax
and locate, by
Wiustration,
fhe assombly

2

Turnio the
paye far that
assambiy and
locate ihe
pait visually.

3.

Using the
index number
shown wilh
the part,

tefer to lhe
accompanying
Wsting to
oblain the

part number.

B

conlaining the part.

- T A —

Visual Index

System Unil {(5150)
Assambly 1 anu 4
Mfages 7 and 10

System Unlt {5155}
Assembly J and 6
Pages % and 13

Dishalte Drive Panahte PC
Assembly 13
Page 20

System Unit {S160}
Assemhty 2 and 5
Pages 8 and 12

Fuli-thigh Divkettes Drives
Assembly 7 8 9 14 11 anag t?
Pages 16 1luauyh 26

Fined Diskh Driva
Asvembiy 14
Page 29

Intamal Qptions and Adapters

Assambly 15
Page 30

Expansion Unit {5161) [
Assembly 16 and V7
Pages 23 and 34 <

Pares (I°C, X1 Porable °C) 8

N
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Visual Index

Displays
Assembly 18, 19,20, snd 21
Pages 36, 38, 40, and 42

B =N -
t T _zr.._"-';._':.:‘
e T T
Keyboard (83 Key 5153)

Assembly 23, 24 and 25
Pages 45 thiough 48

' f !
’ﬁ“‘?ﬁ:ﬁlﬂ“ﬁ?&&?"?@nT
Hps

Wit
'1 ?unwuunuu V‘le:n.l‘

Keyboasrd (83-Key 5150 & 5160}
Assembiy 22, 24, and 25
Pagaes 44,40, AT and 48

Power Cords
Assembly 26
Page 50

Note: Miscellaneous Hardwarr and wiap plugs are lisied on page 53
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Assemdiny b Systens Uned - Interior
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Assembly 7. Full Thigh Diskette Drive
Type 1

It

Pacin (C, XL, Poatahbe 100)
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START - AT

Place the hard-tab page labeled "START — AT" in place of
this page, then discard 1his page,

MAD 0060: Start (A1)

This is the cotey podat Tae all NP RSNONATL COMPUTE R
AL MAP< The MAPS will belp voo dotanmm the Luling Teld
replaceable vt {1 RUD

The Advanced Pagnostics progsan s apeinded fo test onhe 1138
pronducts . Non- M producs prainiy pe caeeds o auadiilicd
apbians can pive Lalse corons wid mvabd systcpi responses

Al valtages an thie MAPS are postive unless oilicnwise showa
oal
Relime Yy Lopin

Power afl the systcm
Vosere all compectons ane wstalle d conreetls
Fosure any sy o st are setvoneatly
Bosore the TES/230 Vace selecion switehos set bor the roliaee
avababile ot the outler.
5 Veudy ihe apuons are correcthy set by cnmng ihe Sevap
progiame Alter fmung 1he Setnp proetam Gl vou canneot
funn the Scingy poogramb continue wath Steg Ok

)

[

- Bosent the Advanced Daagaostics Sebettc mondinge A
- J'ower on the system

1S THE POWER SUPPLY FAN REENNING?
Yes No

|

(]

Guo o Step OSK i this MAY

00}
- Lasten canclully for any audio responses dupimg e power-on
sell test (1MON ),

D YOU HEAR ONESHORE BELEE AL THY TND OF T
1"Os1?
Yes No

|

{Step U copnmnues)

!
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(I'rom Step 004 in this MAP)
DI YOU RECEIVE A 16X ERROR?
Yes No
S
wa7
Gate Sicp O in this MAP.

008

DD YOU RECEIVE A (61 ELRROR?
Yeo No

|

009

Guo o Step 016 1 hus MAL.

010
Cor 0 “MAPFOLO0D System Board Stang ™
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Do Seep a2 o e, 2100

Lindd voran o et Beoalioes e LLRRITY EUTITY I Y IEI T TR P
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|
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Go to Step 073 in this MAP,

o1l

- Make a note of any ¢rior messages on the screen,

- Press the FI key to continue.

PID THE MESSAGE (RESUME = "FI" KEY) GO AWAY
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014 075
(-eom Steps 032, 035, and 036 10 this MAP) Cvom Steps 0778 il 070w i MAT)

Find youi erron in the foflowing ligure and take the action IS AN FNIANCED GRAPFUHICS ADAP LR INS AL D?
indicated. Yes  Na

|

076

Symptom: Action. Refer 1o tie MAP for the Euding display afapacer
Inconrec) Memury Size
Displayed Duting the POST .. ... .. . MAP 0200 Mamory Slan a7
Display Problems Goto “MAT 2400 atupeed Graphies Adaprer
Incorect Colws . . ... L Ll G0 10 S1en 075 in ltus MAP
No thgh inlansdy ... ..., P Go 1o Stap 075 i thus MAP
Mgz cohen o Incortect Characlens .. . Go 10 Step 075 In this MAP 07
o DA ceve aeee oo ouo. Qoo Siep 075 in this MAP . . »
[ TR, e e Goto Slep 075 i this MAP Ll roim hll‘[l O i lus MAY
Distonied vear, i a. el s vees oo Go w0 Slap B75 In this MAP IS AMAICOPROCLESSOR INSTALLS P?
Unreadabile Dusgiay . - -+ . ....00lo51e0 0F3 Iz MAP * Yer  No
Oinher Display Protlems .. ...... ... ... ... Goto Slep 075 in this MAP I
Flashng Cusyor Ondy ... e e . Go 10 S1ep 078 in s MAP 079

BASIC Scigen Appearts ... .

Laads Program hom Tued Diak

Dk etle Uoot I adure

PAHITY CHECK

Keytoard Pioblem

Cannot Fuvsh Diagnosic Tests

Punies Problams

Hetwosk Prohlems ...

L oads Program legm Remote Sealon

MAP QGO0 Diskello Dnve Sian
MAP DGO Diskelte Drve S1an
MAP 0600 Diskeite Dove Span
MAI' 000 (hskelle Duve Sl
MAF 0700 Memory Slant

MAF Q300 Keyboard Stan
MAP D020 Pawer Slan

Rater 10 the Smivics
Manual los the Pnnler

RAeler lg the Senvce
Manual lur fhe Hetwork

Figwe ). Fadwre Symploas

1 St dAal)

oo b TMAP OGOD Dasbette Dave S

LB [H)

- Power off the sysiem

- Rewmove the sath coprocessor lrony The system baoged
- Pawer on e sysdva

DID T FAILING SYAMPHOM REMAINT
Ves  No

I

oK1

Ieplace the math coprocessor,

082
Remstall the math coprocessor, then go to "MAP OG0 Diskenie
Daive Stan”

£CT

Stant (A by o



083

{I°'rom Step 073 in this MAFP)

Go w the MAP idicated by the error code. For example, if you
recvive the erior conde 7X X, po 1o "MATP 0700 Math
Coprocessor.”

Nate: Il you are unable to find the MATD that
corresponds to your error cade, you have an 1M device
with ils own service maaual ar a device not supported by
UM diagn-niic tests.

e —— o ——

(WHHY 16 Stars (A D)
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Jumpers and Switch Scttings

Place the hard-1ab page labeled "lumpess and Swinch Settings”
in place of this page, then dincand this page.
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JUMPERS AND SWITCH SETTING

SysIem SCIUP ..o
Option Compatibility . ...,
MOS ROM Mentilication ..o i
Terminating Resistors and Switches .. ... .ot
DeketteDnive ..o e e e
Vued DIk DRve L e
§ie v Supply Vahage Scleclor Switch .o
Using it Switch Charts oo
System-Board Display Switch .. ... nneen o
Memory Expansion Optems ..o
Base Memary ... e
Eapansion Memaory ... oo cian s
Cluster Aduprer .o
Station Address L L0 e
Romode Wnitial Program boad 000 oo
Adapier Number e e
Fohanced Graplues Adaprer (FGAY oo
PO Netwoik ADapICT . 0 L
Scral/Paralleb Adapter ...
Binary Synchronous Communications (I15C) Adapler . ..
Data Acguistion and Contral (DAC) Adapter .. ...
Amadog OQutput Ranpe ..o
Anatop Input Ranpe ... ..o
Adapter Numhber .. .o e
Interrupt Reguest (IRO) level Lo
General Puepose Interface Bos (GPIB) Adapter ... ..
Adaptes Numbor .. o
Intcrrupt Reguest (IRQ) Leved oo ool
lntcrrupt Acknowledpe (INTACK) bevel ..o
Dircct-Memory Access (DMA) Channel ... ...
Professional Graphices Contradler ..o nn
Voice Communications Adaples ... ... ...

Sacdns (vl

S

System Sctup

The Sctup progeam is an ihe Advanced Thagaostios diskene

Yaou

need 1o hnow what opens e mstalled o the svaem nmit 1o un
the Sclup prograne.

2

Muake a List of the opton adapters mstadled an the system
Dretermine the type of donves istidied

e Fixcd Disk Diive An adeptbcation Libels an the dront of
the dive

o Dhnhetie Dove The beset ol o donbbe-spdod £ 00K )
diskente dove has anasteonk, the bezel of g lueh-capaony
(1.2MY denkette dinve s not warked

osuee tuat ol popees and swatches e set cormcatly

Nate: 1 vou recoive an crror cande, tronbleshioat any

crrar idhications othey than TGN Tust I thwe omly croor

code you secerve v TN you cannot coerect the Setup

propeam usipt e it ons on the Bollos e page oo
'

CMAPODUN Sta (g

Suasahes (A )



System Sclup Option Compatibility
1. lasers the Advanced Diagnostics disketie into disketie
drive A. Certain aption adapters conflict with ¢ach other when used in ihe
' same system. The fallowing wlapters shoubd nor be sastalied
2. Power on the system. tagether in the system umit;
3. Whea the Advanced Diagnostics menu appears, select @ @ Svach Dt L C - .
. : « ! ; Jontiol (SDE L Lapte
option 4 (SETUP) and verily that the oplions are correcily 7 yochranous Duta Link Contial ¢ ) Adapter
set. o Alernate Tanary Synchionous Conmumcanans 1A BSCH
. Adapter.
The Sctup program will prompt you los the lollowing e
information:
Time Sct or change the time. . .
BIOS ROM Identification
Date Sct or change the date. .
Dideette Thives Scleet the number and type (high T determine the date of the BIOS RO module, tun e
capaweity of dashle suded) instalied. tollovw g BASIC propram Dy pe e program caactly as shown
Fined Disk Drives Select the number and type of daves 10 DEF SEG=CHFOOOD
insdalied ] 20 FOR X=LHFFFS TO LHIFFF
@ 30 PRINT CURS(PEEK{X));
Memiry Select the amouwnt of hase and Lo NLXT .
capasion memory nstaled RUN
Display Set the primary display of two display The date that s displayed s the date of your BIOS RO module.
adapiers are installed. Sclect the mode
{40 or R cotumn)  a color display s
nstilled,
, ©| O
H
o
<
4 Switches (AT) Switche~ (AT} S

) (“ N - N
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Terminating Resistors and Switches

Diskette Drive

A diskette dhiive may have a terminating resistor or terminating
swilch.

« Terminating Resistor - A Teiminating resistor must be installed
i diskette daive A, Diskente drive B should nol have a
ternuianating resistor installed.

»  Verminating Switch - IT a disketie drive s equipped with a
tensinatag switch instead of the terminating resistor, sct all
swilches on dinketse drive A 1o the On position. Set all
swilches on diskette drive i the Ofl position.

Note:  The tcrminaling resistor may appear in a differcng
facation on the dave 11 so, ancidenulying labwet wall be
attached o ahe wrsmahing sesistor

nnAARaNA

wvhes (A'D)

T Rt = -

St

@

Fixed Disk Drive

S

o

The teramsang sesastor must beiesafiod o sed disk
||Ii\'|.' {

b systentanit wath tweo Lised disk dones renvwe thie
wompatine rosistor frony Tixed disk disv e 1

Fhe weonmating sesisbor mav appeas o achiferent
1 ~ocan wlenulvioe el woll e

Note:
fowcaiiom on the dive
artached o e lerminatme 1ok tos

Tetmunsting
Resistor

i
' '. . !
i i
i 'Botiom
1 View
I
Li
d
| T
I i ,
[+
I _ —

Seilches 041}




Power Supply Voltage Selector Switch

The voltage selector switch is tacated at the rear of the sysiem

%11~ BT el O g S g bl

[NV LY S HEN

unit power supply. [Cmust be sel for the valtage prescat ol the
electrical outlet.

L]

Switch Position

Volisge Range

115 vac

10010 125 Vac

230 vac

20010 240 Vac

wz-

2
(7]
G

S {A D)

~

Y

LY FSRT R L

Using the Switch Charts

The Tollowing legend apphes o the dunsin ths seetion

Symbaol Manning

Not Lised by 1hes apphe e o

I On/Clused Posibon ot 4 Saitch
| O Open Doaaiinn of 4 4 otk
N/A Hotl Atllowed U FIng Apglr alple

Lor somz ophions, e cestomer mist sappiy
bt o coneect seitmg ol ponpers or sswatcbos

Ten set wrocher swich, press the rocker down o the desaired
postion, by sed d sbide swatch, shde tve T of dhe swich 1o the
desired poration

Aalipoint

Ballpoim
Pen

or

Rocher
Swilch

Switches (AT}

[T LI RV R FE R e e L L L PSS R T WL TN X7 SN

K

ML I 1
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System-Board Display Switch

I your pramary display adapier s a:

Monaochrome Dhsplay and Promtes Adapter - Sctthe display
swilch 1o the rear of the system

o Codor display adaper - Set he display st b e front <ol
the svsiem

Monochrome Display Color Display

Primary Display
Switch

Tigiy

e e— e

TV T AT

TR

I IRETARE

Primary Display
Swilch

-

' ’ '\”' | «

I .

[} ]

[] 1

‘ I

¥ i

' Syslem Bosid '

i 1

i 1

1 1

i 1

1 ¢

1 1 —t
! R ' &
[ [ | )

Front

1t Swilches (A



DIAGNOSTIC MAPs

Place the hard-1ab page laheled "DIAGNOSTIC MAMY in
place of this page. then discard this page.

&

o e s —

DIAGNOSTIC MAPs

MALP 0020: Power Start © . e

MAP OU20. Power (I°CY . . .0 L

MAP 2O Power tAYY 0 0 0 L

MAP OO0 Systen Bomnd St

MA O Systcm Boud (PC)

MAP 0100, System Roand (A1) .

MAP Q200 Meguny Sttt . 0 0 L

MAP 0200, Menuay (1)

MAP 0200 Memuv (X1} ,

MAP 0200 PC Fapnly 'spanaon Munnn

MAP O200 MMemory (A1) .. .

MAP OO0 Keyboard Stae .0 00 .

MMAP (00 Keybound (PO

MAPF OO Keyboand (AL} ] ;

MAE 0400, Monochrcme Dasplay and Prinier
Adaprer o B A

MA OSIHYE (—'nlu(/ﬂrilphlcx Monor Adaper .

MAP GO0 Iuskette Dove Stang

MAP OO f-ull-ligh Pashene Prive

KA OG0 Iiskhetie Donve 1P ostable [Y7)

MAI OGOL Dskette Dave (AD) 0 L

MAP 0700, Math Copiovessar 0 0 0 L.
MAP OUHY Paralie) Pt Seoe o0 L L
MAP OO Pontec Adapter ... . L
MAL Q0900 Sepal/Parallel Adapter - | aralle!
Port ..o o Lo .
MAP 1O Alleinate Sun al/ PParadlel Ad: ||ncr -
Parallcl Port .. ... Ce e
MAP 1100 Seriad Port St .. .. . .
MAD 11080 Asynchronous Communications
Adapter ... 0 L 0L Lo
MAP 1100 Serial/Parallet All-l[\ltl - Scerial Pont
MA® 1200: Alicrnate Senal Pont Stan
MAP 12000 Alteinate Asyndonouns
Comsnuomications Adapter .. . ., )
MAP 1200 Alicoaate Scoal/ Parallel Ad per -
Serad Pone .0 o0 L L L
MAP 1300 Game uuunl I\I.I |p|u

Pagnostic MAL-.

Q0r20-9
G020-§
M0
f0l-1
H100-)
ni-1
0201- 4
M- |
(M-
QM-
(2H)-
[ARLIII I}
0nng
(TRIILN]

ot
[ISIHD- )
Qnni-|
6an- |
TR
(i H)- |
a7 |
(M-
(0Hup-

9084 |

toiH-|
1ti-1|

(NILIN]
iK1
12000-1

1 2¢0)-1

| 200- ]
IRU IS
=

(O]
(@

- |
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Mon-2

MAP 1200, Grapiac, Yoaaer . P,
MAP 1500, Synchronous Data | ok ( mlllul

(SD}C) Commune stions Adapler 1501
MAP 1700 Fixed Disk Dhive Stan .. 17010}
MAP 700, Fixed Disk Drive (1°07) . P70}
MAP 1700 Fixed Dok Ihive (ALY .0 0 (TR |
MADP 1500 LExpansion Uit ... 1 KeH)-1
MAL 2000 Binary Synclisonons

Commumeations {BSC) Adapier . MU
MAE 2100, Abieraaie Hinary Syonchronous

Commumications (AlCBSNC ) Adapicer ML
MAP 2200 Cluster Adaplies . RONITENY
MAP 2100 Lalanced Goaphaes Adapaer 240
MAE 2900, Cola Priner .. 2
MAP 3000 PC Netwark Ad, ||:lu e |
MAP 3100 Aliernate PC Netwarh Adapier: Yiaa-|
MATD 3Y00- Compact Prointer ... ... ..., Vigpy |
MAI 3000, 1BM Gencaal Porpose Interface Hus

(GPIBY Adapier .. o000 L RTEL TR
MAE 3200 1M Data Acyuisition and Control

Adapter - oL L NGO |
NMAP Y00 JIIM 1Y lu[l.‘-\ltlll.ﬂ (n |plnu.

Conteoller 00 00 . Mo
AMAE 7190 Vowee Communic stions Ad nplu Tl
Supplemcatal MAPS:

Diagnastic MADPS




MADP 6020: Power Start

Symptow Fyplanation

Conditions That Could Cause | his
Svinplom

You have catered this
MAP hecase vin
were uabile o
compleie the MOST,
you have heen
dirccted here from
andther MAT or you
suspect a power
probicm.

o lhe power supply s Tathing

« A diskete dove s failing.

o A lTixed disk diive is Fading,

« Anoption adapter is failing.

=  The system board is Taihng,

= The math coprocessor is lailing.
The speakes 1s fating,

(L11)]

F-od your system type in the

mdhicated

- [odlowing higure and go 1o the MAP

Syslem Type

Prisonal (comgpatier
Personal Computer X1
Puntabic PC

Peosgnal Compuler AT

MAE 050 Puw e IPCY
MAP 0020 awer (PC)
MALRUD20 Poas {PC)

MAP 0020 PowceriAl)

tyre 1. Svaacm ldemtifivation

s St 0020 |

You have eatered Uus

Symplom Paplanation

MAI because vou
wore wialile 1o
comuplete the POS T,
vovin bave heen
duccted here (rom
amiather MALE, o you

Copdtions That Consld ¢ guane his
Mymiplom

= bhe poweer supply s Ll

» Adnbenie doe s Labing

«  Alned dek dine i Lahing.

= Avopuon abliptes s Gnlinge

e e svsiem boand s Linhing

- I he nnath Caprioessng iy Cadine,

= The speaken s Laihng

stspiech o power

protilean.

oo
- awes off the sysiem

- Unplog the power cosd ol the system umt (and expansion ot

thattac hed ) Toom the eaincal oatlher

- Drscotmect the heyboasd amd any oxternal deviees, except the
Py dhisplay Gual cxpansion wnn o sotached) from the
syt il )

= Plog the power card of the systean it Candd cxpansicn gl
attachod) mte the clecinead autlen

- Powar unthe syatei,

Note: A 30T erron may ocenn if vou disconnedted the
heyboard. Dhsregand il coror

DD THE SYMPTOM REMAIN?

Yes  No

|

ool

CAUTION

Power off dhe system belure coanccting any desice.,

- Conncct the external deviwces to the svstem vt one ;1
FRTLITS
(Step 002 conuinnes)

[y
(9]

LI

Power (18} 130



002 {continucd) 005 (continucd)

- Power on the system afier connecting each device. DO YOU HAVE 2.4 TO 5.2 VDC BETWEFEN PINS | AND &?
Repanr or replace the device that causes the failure 1o Yes No
relurn. |
006 .
00} Go o Sicpe @20 this MAP.
“ - Powcer off the system. @ @
- Conncct the keyboarnd to the system unil. 007

- Disconnedt the expansion unit cable (if attached) f[rom the
system unil,

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

- Check the system board power connectors for the correct
voltapes (Ve 2).

Note:  An [ROL ceror code may appear if you Voltsgs (Vdc) Pine
disconnccted an expansion unil. Disregard the error , Minimum Wassimum -—Lesd +Llesd
and continue with the POST. + a8 + 52 5 10
+ a8 + 54 9 6
+118 +126 7 3
MD THE SYMPTOM REMAIN? t108 1129 4 8
Yen No
l Figore 1. Sysicw Boasu Yoliages
004

Go 1o Step 039 in this MAP.

005
- Check Tor a voltape of 2 4 105 2 Vde between pins | and 5 @ @

- Check the diskette drive and lixed disk drive power
conneciors fur the correct voltages (Figure 1),

- L]
(pround) at the system board power connector (Figure 1) Voitage (Vdc) Pins

Minimum Maximum ~Lead +lLead

+ 48 + 52 2 4

+115 +126 3 1

Locating Rib

i fiae
)ik

figwe ). Dikelie and Fixed Dish Drive Power Conmecion

Fieue 1. Sysem Board Pumer Congector ARE ALL VOLTAGEL CORRECT?
Yes No

I

008

(Step 004 Lonunues)

S o

[y
X
. R

0020-2 ERPL 98 |

\ Power (IPC)  wWI20-3



008 (coructl)
Replace tne power supply.

009

- Power off the system.

- Dhsconncct the speiaker cable from the sysitem board.
- Chueck the continuity of the speaker.

DOES THE SPEAKER UAVE CONTINUITY?
Yes No

010
Replace the speaker.

1]
Reconnect the speaker then go to Step 016 in this MAP.

012

{I'rom Step 006 in this MAP)

You may have a failing disketie drive or fixed disk drive. Perform
the lollowing procedurc.

= Power off the system.

- Remave the powcer supply connector from one of the drives.
- Power on the system.

DID THE SYMPTOM REMAIN?
Yes No

I
013
Replace the failing drive.

0l4
- Repecal this procedure for any remaining drives.

DID TVHE SYMPFTOM REMAIN?
Yes No

oL
Replace the faiting drive.

(Step U6 continues)

(M120-4 Power (PC)

M6 .
(s iom Step 011 in this MAP)
1S A MATH COPROCESSOR INSTALLED IN THE SYSTEM

UNIT?

Yes No
I
017

Go to Step 021 in this MAP.

ols

- Power off the system.

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

DID THE SYMPFTOM REMAIN?
Yes No
|

o019
Replace the math coprocessor and the 8ORR processor.

010 .
Reinstall the math coprocessor then continue with Step 021 in
this MAP.

[1}]]

(From Steps 017 and 020 in this MAP)

An adapter may be failing. Perform the following procedure:

- Power off the system.

- Remove onc option adapter [rom the sysiem board Do am
remove the diskette drive adapter or the primary display
adapter.

- Power on the system.

- Repeat the above procedure until you [ind the failing adapter.
or all option adapters, except the disketie drive adapter and
the primary display adapter, have been removed.

Note: As adapters are removcd. switches may need tn
be reset 10 match the system configuration.

{Step 021 conilinues)

-
w
o

Power (PC) 0020-5




021 (continued)
DID THE SYMPTOM REMAIN?
Yes No

022
Replace the last adapter removed.

023
- Power off the system.

- Remove the diskenie drive adapter from the system board.
- Power on the system.

Note: Removal of the diskette drive adapier may
result in w 60O error code. Disregard the error and
continue with the POST.

DID THE SYMPTOM REMAIN?
Yes No

I
024
Replace the diskeiie drive adapter.

028

IS THE PRIMARY iniSPLAY ADAPTER AN ENHANCED
GRAPHICS ADAPTER?
Yes No

|

026 _

Go 1o Siep 030 in this MAP.

027
- Power off the systcm.

- Remave the Enhanced Graphics Adapter from the system
board.

- Sct switches 5 and 6 of Swilch Block | on the system board
fur color display operation. Sct switch S to the Off position
and 6 1o the On pusition.

- Pouwcer on the system.

{S1ep 027 continues)

0020-6 . ._(‘\/.- )

027 (continucd) o
DID YOU RECEIVE ONE LLONG AND TWO STHHORT BEEDPS?
Yes No

|

(1343

Gioto Swep 033 in this MAP.

019 :
Replace the Enhanced Graphics Adapter. Sei the system hoard
swilches back 1 . original seltings

030

(From Siep 026 in this MAP)

- Power off the sysicm.

- Remove the gainaassy isplay adapter from the system board.

Powcer on the sysiem.

DID YOU RECEIVE ONE LONG AND TWO SHORT BEFPS?
Yes No

]

03l

Go o Step 033 in this MAP.

032 '
- Replace the primary display adapter.

033

(From Steps 028 and 031 in this MAP)

- Check for a voltage of 2.4 10 5.2 Vdc between pins 1 and §
(ground) at the system board power connector (Figure 4 on
page 0020-8).

T

Power (PC H)20-7



OO NP AW -

Figure 4. Sysvem Boasd Pawer Connecton

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS | AND §?
Yes No

I
034
Go 1o Step 036 in this MAP.

03s .
Replace the system board.

Pins Minimum
—{ead +lLead | Resistanca
5 3 17 Ohms
6 4 17 Ohans
7 9 17 Oluns
8 10 08 Onms
a 1 08 Ohuns
[i] 12 08 Ohms

0316 .
(From Step 034 in this MAP)
- Power off the systieny

- Insconnect the power supply connectors from the sysiem
hoard.

- ::'(u:surc all option adapiers have been removed from (hmesysiem
ard.

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

0020-%  Power (PC)

Figure 5. Systerm Board Resistance

ARF. ANY RESISTANCE VALUES BELOW THE MINIMUM
INDICATED?
Yes No

I

037

Replace the power supply.

018
Replace the system board.

0319

(From Step 004 in (his MAI®)

- Power olf the sysiem.

- Connect the expansion unit cable.

-- Insett the Advanced Dhagnostics diskette into drive A,
- Powcr on the sysiem.

Note: An 1301 error may occur. Disregard the errnr
and continuc with the POST.

(Step 039 continues)

et

Power (PC)  0020-9 ‘



039 (continucd) ) NOleS:
DIV THE ADVANCED DIAGNOSTIC MENU APPEAR?

Yern No
040
Gio 1o Step 043 in this MAP. @ .

041

= Run the Expansion Option tests. Use the (RUN TESTS ONE

TIME) option, ‘

NID YOU RECEIVE AN 1820 ERROR CODE?

Yes No ,
| . ,'
042

Replace the extender cand.

04)
(From Step 040 in this MAP)
An adaptcr may be Lnhing. Perform the following:
- Power ofl the system
- Remove one option adapier (encept the receiver card) from
the cxpansion baard @
- Power on the system.
= Repeat the above steps until you (ind the failing adapter, or all
opiion adapters have been removed.

DID THE SYMPPTOM REMAIN?
Yes No

|
044
Replace thie last adapter removed.

045

- Power off the systcm.

- Replace the receiver card.
Power on the system.

DID THE SYMPTOM REMAIN? @
Yes  Na
|

|

.J“

(Siep O conninues)

)

20100 - wes A | 0020-12  Power (PC)

2.ET



)
046 [

You have successfully completed the Advanced Diagnostic
tests. I you suspect an iternutient problem, start an error
log. W you need instructions, refer to the Reference

manual.

17

Replace the expansion card.

Power (PC) (020-11

A

N MAP 0020: Power (AT) A

Symptom Explanation Conditions That Could Cause This
Sympiom

You have entered this s The power supply i Failing.

MAP because you o The dskette dnive is Taihing.
were unable 1o o The hixed dnk dnve s lailing.
complete the POST, « Anoption adapter is failing.
you have been s The system bourd i fatling.
dirccted here from «  The math coprocessor is failing.

another MAYL, or you s The speaker is failing.
suspect a power
problem.

001
ARE YOU IN THIS MAP FOR A 101 OR 107 POST ERROR
MESSAGE?
Yes No
|
002
Go to Step 004 in this MAP. '

00}
Goto Step 017 in lhlS MAP.

004

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

- Unplug the system unit power cord from the clectrical oullet

- Verify the 115/230 Vac sclector switch is set log the correct
voltage.

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

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

- Power on the sysiem.

{Step 004 continues)

[y
w
w

Powmer (AT) 0020-)



04 (conlinucd)
DID THE SYMPTOM RFMAIN?

Yes No
dos
CAUTION
Power off the system before connecting any device.

- Connect the external devices 1o the system unit, one at
o lune, unhib the . om returns.
Repuie .. :0d 0 on iovice causing the failure.

173

- Power of( the system.

- Remaove the system unil caver,

- Rcseat the power conneclors.

- Power on the sysicm.

- Check for a voltage of 2.4 10 5.2 Vdc between pins | and 5
(ground) at power supply connector PH.

BUMLINANEEN =

Connectors

Figwee b, Sysem Goan Poeit Supply Connector

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?
Yes No

{Stcp 007 conlinues)

¥120-2 f )

007
Go to Step 013 in thes MAP

008

Check the system board power conneclors for the correct
voltages (see e ).

. Check the diskhette diive and Tixed disk drive power

connectors [or the correct voltages { see Figwie 3).

Note: I no lixed desk drives are ainstalled in the
system, a poves supply load resistor s required for
normal operanon of the power supplv. Ik may be

attached 10 ether connector PLO or PPITL

Yolisge {Vdc} Pins
Minimum Maximum —Lesd +iesd
+ 48 + 52 ra-s P9 4
+ 45 + 54 P9-3 P8 6
+115 +126 P9 PA 3
+108 +12% P8 4 Fo 2

Figure 2.  System Board Voliages

Locating Rib

Voitage (Vdc) Pins
Minimum Masimum ~—Lesd +Lead [
+ 48 + 52 2 4
+115 +126 3 ]

Figwre ). Diskette Drive snd Fixed Disk Drive Voliages

ARE ALL VOLTAGES CORRECT?

Yes No
|
009
Replace the power supply.
Step 010 continuc b
(Step conlinucs) 0
(o)
Power {A 20-3



‘
010
- Powcr off llr\.y.\lcm_

- Set the meter 1o the Ohms X 1 scale.
- Disconnect the speaker cable from the system board.
- Check the continuity of the speaker.

DOES THE SPEAKER 11AVE. CONTINUITY?

Yes No @
| .

on
Replace the speaker.

012
- Reconncect the speaker.
Go to Stcp 011 in this MAP.

o1l ‘

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

You may have a laiting diskctie drive or fixed disk drive. Perform
the following:

- Powcr off the system.

- Remove the power conneclor from one of the drives.

- Powcr on the system. °

DID THE SYMPTOM REMAIN?
Yes No

I
014
Replace the failing drive.

o015
- Rcinslall the connector you removed in Step 013 in this MAP.
- Perform the same proccdure for any remaining drives.

DID THE SYMPTOM REMAIN?
Yes No

016

Replace the failing drive. o

(Step 017 continuces) '

0020-4  Power (AT)

017 ’

(From Step 003 in this MAT)

You may have o faihing adapter. Perform the following.

- Power off the system,

- Remove onc option adapter [rom the system board. o not
remove the Fixed Disk and Diskette Drive Adapter or the
primary display adapter.

- Power on the sysiem

- Repeat this procedure until you find the failing adapter or all
option adapters (exeept the Fixed Disk and Diskette Drive
Adapter and primary display adapter) have been removed

DID THE SYMPTOM REMAIN?
Yes No
I
018
Replace the last adapter remaoved.

019
You may have a failing math coprocessor.

IS A MATH COPROCESSOR INSTALLED IN THE SYSTEM?
Yes No

020 !
Go to Step 023 in this MAP.

021

- Power off the syslem.

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

DID THE SYMPTOM REMAIN?
Yes No

|

011

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

023
(From Step 020 in this MAP)
(Step 023 continucs) -
: -~
o

Power (AT) 0020.%




023 (continucd)

- Power off the system.

- Remaove the Fixed Disk and Disketie Drive Adapter from the
system baoard.

- Powct on the system

Removal of the Fiscd Disk and Diskette Drive Adapter resulls in

a 601 erron code, b pard this error.

DID THE SYMPTOM REMAIN?
Yes No
I
024
Replace the Fixed Disk and Diskette Drive Adapter. i 101
does not correct ihe problem, replace the system boai..

025

- Powecr off Lthe system.

~  Remove the primary display adapter from the system board.
- Powcer on the system.

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

DID YOU RECEIVE ONE LONG AND TW0O SHORT BEEPS?
Yes No

|

026

Goto Step 028 in this MAP.

027
Replace the primary display adapter. If that does not corsrect the
problem repla. ¢ the system board.

028

(l"mm Step 026 in this MAP)
Power off the system.

- Wail 10 seconds.

- Power on the system.

- Check for a voltage of 2. 4 10 5.2 Vdc between pins 1 and 5
(ground) al power supply connector P8.

—~
0020-6 _ M

——,

) HN 4
| : \\ g
0/ oIR8 (

Connactors

System fluzid “owar Supply Connrctar

Figure 4.

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

Yes No
I
029 .
Replace the power supply. If 1hat does not correct the
problem, ieplace the system board.

030
Replace the system board.
replace the power supply.

If 1that does not correct the problem
’

Tt

Power (A):  a)20-7
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MAP 6100: System Board Start

Symptom Explanation

Conditions ‘Fhat Could Cause Thiy
Symplom

Your have catered this
MAF because vou
were mihle 1o
complete the POST,

o1 vou received a

IXX crror message.

o The system boand is Faling,

o0l

Find your system t1ype in the following figure and go 1o the MADP

nnbcated

System Type

MAP

1essana C oanputer
Pessanal i ampotes al

Hortalede '

Peasonal Comgpuder &l

MAF Q100 System BoaadilC)
MAP 0100 Syslesn Buard IPC)
MAP 0100 System Doand (1'Ch

NAP (MO0 System Qoand (A1)

Figwre 1. Syucen Woanhication

Svavem Board Stare Gt |

i
'
1

N

MADP 0500: <y stewn Bavad (004

———- s

Symptom Explanation Comdisans That Condel Canse This
Svmptom

You have catercd this |« The sestems boand s Gl
MAP because yun
were unable e
compicte the POST,
or you reeeiveal o
EXX coron maossaee

00

- Pamver ol the syslem
fnsert the Advaneed Phavnosies dheberte o deone A
Power om thie systemn

DID FHFE POST EINISITYWILIVU) A ENX T RIOR
MESSAGE?
L RY Nu

|

0z

Roeplace the systen hoard

a0}

- St IHISYSTTINM CTINC KO,

- Run e System Boand tests ise the (RUNCEL SIS
MULTIPLE VIMES) oplion

DID YOU RECEIVE A TXX FRROR MESSAGLE?
Yes  No

I

(11|} ]

You have successfully completed the Advanced Diienostic
tests, U you sospect anintermitient problem., stan an crror
log M you necd untiucuons, fefer 1o the Relereney
manunal,

(Step 005 contmucs)
]

(J

Sustem Board (PCH 01004

N

§
'



~ 2 N

et o o e e e i ¢ A b e e ww— 0 - . e . - - —

e f

s MAP 0100: System Gaard (A7)
DID YOU RECEIVE A 19Y FRIOR MESSAGE?
Yoy Ne
006 . Svmptom Explatation Conditions Tt Coudd Canse Fhis
Replace the system board, ‘\“""_'.Ef"'
a07 @ @ You have entervd thiv |« The systen hoard s Gl
M . . . , . ' hedcannse . shalhea v athinge
- Refer to "MAP O Start (PC). and veaify the installed MAP breanse vou a e badiea v s L "
devices. were unabie 1o «Ihe keyboand calle s Tihing:
complere the PONT, o The heyboard s Lahing
Nate:  The 199 error message indicates you answered el
"Na" o the qucstion abont the installed devices bise, IXX corot messare
1
- Power ofl the sysiem
- Iosen the Advanced Dignostics dishette mto dose 3
- W ot least 1O seeonds
- Powey onthe system
DINAYOU RUCEIYE VINY ERRODT WP SSAaGl D se, rur
AR I
@ : @ Ve N
’ .{»41 ] o
& l TR TTR H CAUE RTINLITINAN RV
? o}y
“ G ta Step 009 in s MATP
13
; 004
';_.‘, (Fram Step 02 iy MATY
P BID FHE ADVANCED DIAGNOSTROS MENU APPUAR ON
¢ L SCREEN?
1 Yes  Na
0us
@ @ Go o "MAP 0000 Start (AT)
Hh
(Step D6 contimucs) =
o
(11N Sysdos s Baard (170 )

Sasdem Bomd (ML) O



6 fcantmuocd)
= Press DISYSTEM CHFCKOLUT),
Lise the (RUNTESTS

= Ran the System Boand esis

AMULIITTLE TIMES) oplion

DID YOU RECEIVE A 1XX FRROR?

Yoy  No

l

7

You have successfully compleied the Advanced Diagnostic
tests. N you suspect an interanttent problem, start an error
b, AF vour needd instructions, refer to the Reference
(RN

Y
Replace the system board.

Y
(From Sicp 003 in this MAP)

Find your ciror code in the Tollowing figure and take the action
indhicated.

Engr Code Action
l_IUf- Cenp tor Shep 018 i [has AP
I 163 164 Guio MAITOOLO Stanl
100 107 Gie 1o MAP 0020 Power
150 161 el Sten 0N P
102, 103 104, 1745,
OH 109 121152 Arplace the Syslem Board
Figore 1. IPOUST Praos

010

(FFrom Step O in this MAL)

Tiis coron messaze ndicates a oew or a defective battery is in ihe
sysici,

(Step 040 continues)

DI Y Systom Hoard (A L)

—~

&

QL0 {contimand)
IS ANEAW BATTERY INGSPALLESHIE FHIE SYSTAa?
Yoo No

|

1

Gia 1o Step 015 0 tus MATP

ni?

= Run the Setup progoam and copeet any errars

Note: A TOF Banery Delechive on New Battery
Dnstalted aessove appeans duome the PONT after
hattery rostdbation o replacome it

DY RUNNING FHE SEIUP PROGRAM CORRECT LTE
PHonLeEm?

Yoo No

|

(X R

Gorto Step 015 this AMAP
X

Y have suceessTully completed the Advanced Diapnosig tests
1t you sespect an miemutient probideni, start ancron o 3 ovon
necd structions, seler tothe Redecence il '

015

(Cram Steps GHEand O] 5 in they M AT)

= Thscomncet the baneey from the system hoard and chedk the
voltage between s 1 amd 4 on the hatiery cable caonnecior

WASTNE VOLTAGCE AT LEAST 6.0 V)T
Yes  No

016

Replace the batiery

CAUITON

Fire, explosion, and severe burn hazand can be caused I the
batlery. DO NO I pedhnpe. disassemide, heat above 100 °(
(212°F), solder dicectly to the cell, mineate, or expose
battery cell contents 1o waier,

(Step 1 7 continues)

Svstem Board (A1) (011
! LN

—
Ve

br-n



r\ . - - . ./\ . /\\

018
{Erom Step 00% in this MAP)
- Power off 1he system,

- Disconnect the heyboard cable from the system unit. @ @

= Powcer g the system,

o7
- Replace the system bavad,
1

DID YOU RLECFIVE A 105 ERROR MESSAGE?

Yes No

l!l‘) : Fuzure 2. € antmoity { heeck

Go to Step 021 in this MAP. ' DOLS THE KEYBOARD CARLE ITAVE CONTINULIN?

Yes  No
020 : |
Replace the svstem board. 021
Replace the keyboand cable

ot j

03

(From Swep 01" in this MAD}
Replace the keyhoard asaembly

|
- Power off the system

- Dhscannect the keyhaand cable from the keyhoard,

= Reler 1o Fygure 2 on page @100-5, and cheek the keyboard @ @

cable for continuity. P

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

" i

[

{ Swastem Baard (AL} Suatemn Board (A1) 03]



» 200 . it -
MAP 0200: Mcmory Start MATP 0200: Memaory (V)
ang
Symptom Explanation Conditions That Could Cause ‘This When a memory Cadlure s deteeted diming the 1MOS i 200 crren
Symptom messaye preceded by a lour-chavacter erion code {(XXAN 201)
e == nay he displayed. Hhis eoron messape Bists shout | second belore
You have vntered this |« A memory module is Failing. @ being tephaced by o Parity Check s,
MATP becanse you o A mcmary expansion adapler is Watch the desplay carefully and nahe o pote of the four-character
were unmable 1o failing. error code.
complete the POST, «  The system board is [ailing. ,
the mcnmary size «  The Sctup program upliuns—arc - Poweraffihe system
L y.'_ p B - hiseat the Advanced Daagaostics dishetie intodrive A
fln.spl.lyul was nol correctly sct. = Puwer on the system,
incorrect, there was a
memory parity cheek. DD A 200 FRROR OCCUR DURING THE POS|?
you received an error Veso  No
messape maicating i i
moemory failvee, of 00?2
you have been Gato Step 004 in oy MAP.
directed here from
another MAJD. 111K
o Go o Step 0] 1t MAJ
ol '
bond your sy e ond system bogrd type in the following ligare ’ oy
aidd procto the U hcaned 3 (1 som Step 002 an thay MAP)
IS THE ADVANCED INAGNOSTICS MENU DISPLAY DY
Yes  Na
System Type System Board Map j I
Personal Compiley .o lurhany . MAF 0200 Memory P 0nos
Personal Computer . 647256Kk  MAF U200 Memary PC Go o MAP 0020: Power Stan. ™
Portabile PC .. . 64y296KH . MAP 0200 Memory X1 006
Personal Computer X1 G4/256K8 _MAP 0200 Memory X1 - Select 0 (SYSTEM CHECKOUT).
Peisonal Computer AT Al MAP 0200 Memory AT DOES THE AMOUNT OF MEMORY DISPLAYID ON THE
Noie; 16/64K8 and 64/256KA syslem boards wie marked along the INSTALLED DEVICES MENU MATCH THE AMOUNT OF
teft #dye ol Ihe system boad INSTALLED MEMORY?
Yes  No
Fyowre 1. Sysicm ldendification '
o7
(Step 007 contimres) p—a
o
e
Memory Staet (1200-1 Ntepn (PP 00 |
PN - ™



(‘ e e e -

007 teontinucd)
Gow dSiep QN in ths MAL

08
('roan Step 020 in this MALTY)
- Press YUS THE LIST CORRECT).
- Press O (RUN TESNTS ONE TIME).
- Press 2 {(NXX KR MEMORY).

DID YO RECHIVE AN ERROR MESSAGE DURING
MAGNOSTIC TESTS?

Yes Nu
dus
You have successlully completed the Advanced Diagnosiic
tests. 1 you suspect an ilemitlent problem, start an enor
log. If you need instructions, reler o the Relerence
TELITHY

010

- Nate the four-character crear conle as shown in Figure | You
will nced st for Lalern sicps

a8 N
TESTING - XXXKB Mt MORY
THIS TEST TAKES UP 10 IwD MINUTES
PLLASE STAND BY
K XN NN
EARCRA -
KXXKD MEMORY XN S
FAILING ADDRESS — SPACE/MODULE XXXX ~—0v

PMS'S ENTER TO CONTINUE
1o

PR

S

Advanced Disgoutics Frror Mesape

Fipnme 0.

Continue with Step O] inihis MAP.

2 Memory (PCY

G

0l
G rom Steps 0 aad D10 e ;b
IS A LG/GARE SYSTEM BOAR L S1PALE D!
Ves No
l
012
Gaoto Step 21 in thin MAL.

013

ISTHE FIRST CHARACTLER OF THE FRROR CODIE 07
Yes No

a14
Go o "MAP 0200: I'C Family Expansion Memory ™

018
- Find the Taling bank and module in Figure 2

Notes:

1 Hhe Taiting bank s identified by the first two chasacters of
the coror code

2. The Labing module 1s wbesulied by the Lst twa claractens
of the error conde.

r 1
» l' I
¢ 00,1 .
5 I :
£% oa |y

u3 A

3‘: o

£ .l

Pe oC|]

EE ) L. @ _ Projesden o

{Last Iwo charactars of error code)
Yop View of System Board

Fipwre 2. System Hand

{(Step 015 conlinues)

Memony AIPC) 0

|
E
E



015 (continued)
MD YOU FIND THE FAILING MODULL?
Yes  Nao
|
e
leplace the nine nrodules i the Fading hank 1 this dogs
not conreet the problew, replace the system boand

087
Replace the failing module, then go to Step 001 o venly svsiem
aperaton

OIR

(I‘vom Siep 007 in this MATD)

- Check the memory switches on the system boand and ant
installed e mary expansion oplions

AREENE SWITCH SETTINGS CORRICTY
Yes Na
tH9
Coargect the switeh settings, then go lo Siep 001 1o venfy

Sysle o Openon,
r

010

- Press Nothen Enter.

- Follow the instiuctions on the screen o correct the memary
size, then o e Step 008 o ithis MADP o venly svstem
operanon,

01

(From Siep 12 in this MAP)

IS5 THE FIRST CHARACIER OF THHE ERROR CODE. ML, L, 2,
OR 3?7

Yes No
|
0212
Go o "MAP 0200: 'C Family Expansion Mcemaory *
023
(Step 023 coninues)
=
S
Ll

O200-14 Meaaory (1°C)



023 tcontiine.d} A4 (1) X . e
- P the Gt banl ad neadute in Vigane 3, MAP 0200: IV ivary Lo b
oy

Pawer ol l the system
- hasert the Advanced Diagnostios dishette into drive A

Nuies

1. T Caboig hank is identificd by the fiust character of the .
- TPower an the ssston

@ v ol
) DID A 201 FRROR OCCUR DURING 1THE POST?

2. ‘The Bahing module is identified by the last two characters Vee N
of the ciror code, m

I
1)
el Go to Sicp 004 in this MAD.
HIE
z il |||||||”|”| . 00y o
E.é. . E“ I!:“ ”l”““' Goto Step 017 inthis i
ag s v
g8 ;|i IR |IIHI|| 004
2e s beii l (From Siep 002 in this MAR
we s = ! 'i 'i |' ! | | { DID FHE ADVANCED DIAGNOSTICS MENU APPFAR?
HIRNR N Yer  No
oo Dlo:oaolloznlow 1 l
@ {Last two characters of error code) ‘@': 005
Top View af System Hoard Ga o Step 025 i this MAY, ,
Fuwre 3. Sasiem Raoard 4 006
- Scleat B (SYSTEM CHECROUT)
DID YOU FIND VHE FAILING MODULE?
Yes  No DOES THE AMOUNT OF MEMORY DISPFLAVED ON THY
] INSTALLED DEVICES LIST MATCH THE AMOUNT OF
024 MENORY INSTALLED?
Replace the nine modules in the Failing bank 17 this daes Yes  No
not cosrect the problem, replace the system board |
007
025 Go 1o Siep 022 in this MAP
Replace the Gailing module, then ga to Sicp 001 1o verily sysicm .
aoperalion [111] .1
. (I'rom Step 024 in this MAID
IS THE INSTALLED DEVICES LIST CORRECT?
@ @ Yes  No
| l
e G it
(Step DY cuntinaey) foi
‘k .

Memory (7€) 0200-5 Memory (XT) Y



0ny
I"ress Noand Tollow the ieirenions on the screen, then po
(o Stepr Q1 in tos MALP )

10

(From Step 000 in this MAP)

« Press YUSTHE LIST CORRECT).
- Press R (RUN TESTS ONE TIME).
- Press 2 (XXX KB MEMORY).

DID YOU RECEIVE AN ERROR MESSAGE DURING -
DIACNOSTIC TESTS?

\'CG Nao

I

o

You have suceessfully completed the Advanced Diapgnostic
lests, W you suspect an intermittent prohlem, start an crrar
log. I you aced instructions, refer to the Reference
manual.

tH2
DOFS THE FRROR MESSAGE HAVE A 231 ERROR CODE
DISTLAYED? .
Yes  No
I
(TR )
Go o Step 025 in this MAP

014

- Note the seven-character ereor code (XXXXX XX) as shown
in Figure | on page 0200-1.

0200.2  Mcmory (X1}

~

—————————— V. B

TESTING - XXXKE MIMORY —j
THIS TEST VAKIS 11 10 I'wD MINUNES
PLEASE STAND BY
X ax xX
ERROR — XXXXB MEMORY 2018
FAILING ADDHLSS - SPACE/MODULE XXXXX XX w—r

PRESS FNTER 10 CONTINUL

L BN

m\\_,/

Fipure 1. Advanced i hagoostic Licor Mesape

1S THE FIRST CHARACTFR OF THE SEVEN-CIHARACTLR
CRROR CODE O, 1, 2, (HEV?

Yoo No
®s
Gar 1o "MAP 0200, PC Family Papanson Memon
e
Co 1o Step 017 in this MAP, .
®7
{1'rom Step 003 in this MAF) ;

201 is preceded by o seven-character eoior code
(XXXXX XX 2¢H).

IS THE FIRST CHARACTER OF THE SEVEN-CHARACTER
FRROR CODE O, 1, 2, OR Y?
Yen No

|

ols

Go to "MAP 0200, PC Family xpansion Memaory ”

09
{(From Step 016 in this MAT")
- Find the Bihog bank and madole in Fipore 2 on

page (02(0-4. (Y
(W
<o

Memory (X 1) 0214)-3

™~



1. The iambing bank s idewtiflicd by the liest character of (he
crror code,

2. The failing modlule is identificd by the fast two characters
of the error code,

P

Firsl Characier
ol the
Evrar Code

0 = Bank 0
1= faesd
2 = Bank 2
3 =0ank )

B

w | [ e ]
-

=]
— =
e =
P S A

» T 23

Last Two
Characiers of
the Errar Code

o =P
oy =0
ne =1
01=2
oH = 1
-4
S = s
Aal) = h
HoO - 7

Latt Side
Bank J Benk 2 Bank 1 Bank 0

- = .

- o

- - 1
f—— |
! - ] H
— ]

-.| >l-.a_1'

Top View of System Donr?
{

Fywe 2. Syiem Ruand
D YOLU FIND THE FAILING MEMORY MODULE?
Yes No
I
L)
Replace the nine maddules in the Tailing bank. If this docs
not corrcct the prablens, replace the system board.

o
Replace the failing module, then go te Step 001 in this MAP 10
verily system operation

0¥ Memory (XT)

v

~

&

d

0x2 ‘

tHrom Siep 007 m s MAP)

- Check the memeny switch sertings on the systent board o
any nstabled memory expansion aplions,

ARE THE SWITCH SEFTINGS CORRECT?
Yey  No

0y
Correct the switch settings, then go ta Step 001 1o venly
systeny operation

024

- Press Nthen Enter.

- Tolliny the insdractions on the sereen o correct the meimry
size¢ Ahen go to Step OUR an this MAP.

025
CEram Steps 0495 and 0 1 e hi MIAD)
ISAPARIVY CTHLOK MESSAGE IHSPEAYED?
Yes No

|

26

Go to "MAP 002G Power Starn”™ ‘

017
IS A FIVE-CHARACTER FRROR CODE DISPLAYED UNDER
THE PARITY CHECK MESSAGE?

Yes No
[
028
Go to "MAP 0020: Power Star.”
019
IS THE FIRST CHARACTER OF THE £RROR CODE O, 1, 2,
OR ),
Yes No
[
010

Go 1o "MAP 0200, PC Family Expanasion Memory ™

(Stcp 031 contiaues)

ICT

Memany (XT1) ' 0N



1R}
Fid the Fadding bank v the Folloaving hypuie

Nuote:  Lhe Loling bank s identified by the Taos
claracter of the crior code.

- Replace ihe aine memory maodules in the failing bank, then go

10 Step 001 1o venly system aperation

Top View of System Board

Figuee 3. System Nuard

° -
0 =80 x|
1= Uanhk 1 al EEEEHIE ol 7
2=PRam 2 @ . B o
3 =ankd — —~ _
] i) la] Ji]12] ]} St ol |?
2 = ] :
a alilll LI L
: ] 1
= el ol FI! HI: o) |7
3
@ - . -
©
-
t
o
[+1]

First Characler
of the
Enar Code .

hvlia oty Aoy (N1

~

D @

® O

TEST POINT REFFERENCFE. PAGI,
for
TYPE 1 I)ISKETTE DRIVIES

(Drives with a serial munher prefiv AL B or no prefi:

b

LI =)



~

Prelimininy Speed Checls

Remuove the dishette dinve.

Plug the power connector into she diskette drive
Jugie buard. Leave whe signal cable disconaccied.

Insent 4 serutch diskette imosthe diskeue drive.

Connect a jumiper between TP-10 and TP-£3 of the
dishetic dnve logic board.

Power on the system.

Obsen € the strobe marks on the drive pulley under
Buurescent Lighting.

Note:  The outer nag 1s for 60 henz and 1the
el £ s ot 30 heny

INahe speed s currect. the appropriawe ring ol sirobe
mas ks will appyar i stand sull

Preliminary Specd Adjustment

Adjust 1he variable resistor on the servo board uatil the
appropaate ring of strobe Marky appears 10 stand sull.

Servo Board

Vanatile Resistor

e

Final Speed Adjustment

il

Puwer off the system.

tnsert the Advanced Diagnostic into the diskene
duve.

PPower on the sysiem.

Run the Diskette Drive and Adapter 1es1s. Use the
UEUN TESTS MULTIPLE TEMES) aoplion,

When the Disketic Diagnoshic menu appeirs. scledt
optiun 4, (SIPEED TEST).

Adjust the vaniable resistor on the serva baard unnl
the speed Talls wathun the range displaycd.

Servo Board

Vanable Resistor



Lest Poing ielecewe s € hud Fest Pomt 4 o ations

—= ——— = - J3 - Sy
Tent Locahan Specificatiuns Power ‘
Poinl Connector G HDCAE
f J2 20 norcases bom O Vde 1o 50 Wile wiule
MSErhan o gk The i e Jove
11)) 04 J l
B uG Pind Decieases hiom 5 0 Ve, 10 O Vde while =71 -
nseIhingG a thsk el 10 i dhve .(i!)gfl(iﬂff o :U__‘EEI
01
c 4316 (4} 1 & Vdc imamum Jcross
these two
l C E PAG E D 43151} fesl ponts nga
[ 3 J1-24 0 vdc belure he LED bghls
F UG Pin Y As the LED smibally nghis 1he vollaga
incivases by 0 2 Vdc
: b ©
G 433 VDG to 12 Vde wuth the LED on Variable Resi<ior

’RIVES 1l J3-14 Decreases Irom 5 0 Ve 10 0 Vde while lgl“// (Spered Adjustment)

nserling a diskelte: inlg the dnwe

preflix D)

Requesied Voltaga Raading Minimum Mazlmum

Appioaunalcly O Vde 00 Ve 08 Vg

Apyvommalaely 0 2 Vac 015 wic 025 Vi, '
Approsunabely 05 vic 04H Vde 10 Ve,

Approamalely S0 Vdc 20 Ve 59 vic

Appoamately V2 Vic - T2 vas 126 VN,

[ |
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ey Speed Cacd
1. Remove the diskene Jdinive.

2. Plug the power connecior into the diskelle drive
fopic boaed. Leave the signal cable disconnected. (‘) .
A

e ®

1. Insent a scratch disketie into the diskeute drive.

4. Conncct a jumper between TP-10 and TP-13 of the
diskette drive lopic board.

5. Power on the svstem. TEST POINT REFEREN(,I: Pf\GE

6. Observe the strobe marks on the drive pulley under
fluorescent lighting. f“r

Note:  The outer ring is for AQ hertz and the

inner ring s for S0 heas TYPE 3 D IS K E'ITE DRIV I:S

ITthe specd is correct, the appropriale ring of strobe
marks will appear to stand sull, (l)rives with a serial number pl‘(‘rl\ )

O
Preliminary Speed Adjustment

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

%

Variabie Reasislor Servo Board

) |

-l



NCE PAGE

JRIVES

prefix E)

Test Point Reference (Chart

Teosl Location
Ponl

Spocihcations

A J6-2

8 Ui10-4

P7-114)
P1-21-)
[ 3 N/A

| LI |

G /Py

H P42

50 Vdc wilh the ghsketle iemoved and
the 1atch closed

Do the loligwing
1. Inser adiskelle nlo dnve A

2 Power olf 1he system lor
5 seconds

3 Power on tha systam

4,  With the diskelle inserted and the
Lalch closed a HuCluation of
aporormalely OV Vde will occur
alier the beep at the end of the
POST and will continye tae as Inng
as thg spinddle rolales

15 Vdc minimum across
these lwo
tesl pounts

Golo Slep DIG

As (he | £ anvtapity hights The vollage
decieasss by 0 2 Vdo

/
IV 1p 12 Vde wath 1he LED on

Decreases lrom 50 Vdc 100 Vdc while
nsaring a dishelie 1010 Ihe dnve

Test PPoint 1 acations

Power Connector

Approumaiely 0 Vdc

Apynorimately 0 2 Vdc
Appromimataly 0 5 Vde
Approsimataly 50 Vdc

Requesied Voltage Reading Minlmum Mazimum
00 Vac 08 Vilc
015 vdo 025 vdc
05 vac 10 Vdc
20 Vvdc FER L
112 vuc 12 6 Vdc

Apposimately 12 Vdc

e

i
8]

-
N
op]

0600.29/ W)
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Final Specd Check

1

6.

Power ot the avalem,

lnsen the Advanced Diagnostic diskee into
drive A

Power on the sysiem.

Run the Diskene Drive and Adapter test using the-
IKUN TESTS MULTIPLE TIMES) option.

When the Dishetie Diagnostic menu appears, sclect
aption 4, [SPLED VEST).

‘The specd shouid Fall within the range displayed.

The Type 3 diskeue dnive monitors its own speed and
comipensates accordingly. There are no speed
adjusiments on the dave, I the speed is not correct. an
clectneal i mechancai problan exists, Retum o tiw
MAP 1o isvlate whe Lalure




Prefiminary Speed Check

l.
2.

Remave the diskette dive

Plug the power connector into the disketie drive
logic baard Leave the signal cable disconnected.

Insert a scratch diskette into the diskette drive.

Conncct a jumper between pin 16 of the diskette
drive signal connector and ground {use the frame as
ground).

Power on the system.

Ohserve the strobe marks on the drive pulley under
Nucrescent lighting.
Note:  The outer ring is fn 60 henz and the
inner ring s for 50 hens,

If the speed is correct. the appropriate ring of strobe
marks will appear o stand shll,

The Type 3 diskette drive monitors its own speed and
compensates accordingly. There are no speed
adjustments on the dnve. If the specd 1s not correct, an
clectrical or mechanscal problem exists. Retum to the
MAP toasolate the Gulure.

-

- e mae ——.

MAP 0900: Parallel Part Stant

Symptom Uxplanation

Conditions That Conld Cause This
Syvptom

You have entered ths
MATD becanse you
recaived a 9XX error
cotde, or you have
heen directed here
fsom another MAD.

« e Panter Adapaer s filing.

- 1he Senaly Pasallel Adapter is
[aihne

« bhwe rinter cable s Taihirg

o0

I md your system type in the following fipure and refer to the

MAP indicated

System Type

MAP

Harsonal Computer
Personal Compater X1
Ponaple PC

Personal Computes AT .

- MAP OS00 Panter Adaptes

MAP OG0U Monles Adapies

MAP 0900 Punder Adaptys

MAP 079 Senal ‘Paralic) Adaptar
Paraliel Poid

Figure 1. System ldeandication

—
e
Gl
Primary Parallel Port Stace 0'%00) )

N



001 (continued)

111} YOU RECEIVE AN ERROR MESSAGE?

Yes No

|

0u2

You have successlully completed the Advanced Thagnostic
tests. Il you suspect an internutient problem, starl an error
log. if you need instruciions, refer to the Reference
manual.

gy
Replace the Primary Senal/%dlel Adaper.

0900-2  Prinary Parallel Port

(W1}




MAP 0900: Printer Adapter

Symptom Lxplanation | Coaditions That Could Cause This
Symiptom

You have cniesed this |« The printer adapter is failing.
MAP because you
scceived a YX X crror
coile, or you have
been direcied here
from anolthcr MAP.

- Power off the system

- ascoancet the printes cable [rom the adapter.

- Inscrl the Advanced Diagnostics diskctie into drive A.

- Powcer on the system,

- Run the Ponter Adapier tests. Use the (RUN TESTS ONE
TIME) oplion

- Follow the snsiructions on the scieen Do not power off the
system duning this test.

Note:  Use wrap plup (1BM Part #529228) when
instructed o mstall the wrap plug.

DID YOU RECEIVE AN ERROR MESSAGE?
Yes No

o002

You have successfuily completed the Advanced Iiagnostic
tests. Il you suspect an intermitient problems, stait an ervur
log. if you necd insiructions, refer (o the Refcience
manual.

00}
Replace the printer adaples.

Proater Adapies 049010

— o r— e "

MAP 0900: Serial/Parallel Adapter - PParallel
Port

Symptom Explanation

Conditions That Could Cause This
Symplom

You have entered thas
MAI® because yuu
received a YXX erfor
code, you suspect a
Senal/Paralicl
Adapter - Pasalled
Purt problem, or you
have been duccted
ficre from another
MAPL.

e The adagiei assigned as the
“oaary Pacallel Poa™ s
{aihng.

Ensure the Tollowing conditions exst.

An adapicr s oset Tor "Prmary Parallcl Pont” operation

'
2. UM a second adapter with a parallel port s nstalled, i is set for
[1] N 3 N " N
Alternate Paralicl Port operation

001

Power ofl the system

Disconncct the printer cable if ot is attached 1o the paraliel
porl set for primary operaton,
Insert the Advanced Diagnostcs dishelic into doive A

Run the Scenal/Parallel

- Parallel Port tests. Use the (RUN

TES1S ONE TIME) option.
Follow the nstructions on the scicen. Do not power oll the

system duning this test.

Note:  Use wrap plug (1M Parc 8529228) when
nstructed to install the wrap plug

(S1ep 001 continues)

s
(&)
)

'rimary Paralic! ot 0900}

-/
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METODOS DE REGISTRO

" 'FM (mc :ulacic “gcuznc  modifinas 1)
.LL (long::ud de corr.aa limitac 2,7)
« ARLL (longitud de corrida avanzada limitada)
« ZBR (registro de bits por zona)



METODOS DE REGISTRO

Ve ocidad de
transferencia
Tipo Sectores por pista Mbits/seg
MFM 17 S
RLL 26 7.5
ARLL 34 10
ZBR varia 7.5-15



F'actores de rendimiento de la unidad de disco

- Tiempo de bus  :da

» Capacidad de cilindro

« Tiempo de conmutacion de cabezas
» Tiempo de espera

+» Valocidad de trarsferencia de datos

-y



Factores de rendimiento de la unidad de disco

» Tiempo de busquada

« Capacidad de cilindro

» Tiempo de conmutacién de cabezas
» Tiempo de espera

« Valocidad de transferencia de datos

[R]
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IVIORITGR DE VIDEO

Lacreciente evolucidn de las microcomputadoras hace

que la necesidad de monitores de video de buena cali-

dad haya experimentado también un crecimiento signi-

ficativo. Teniendo esto en cuenta, presentamos en este

articulo un proyecto de Philips especifico para este
. area, con todos los consejos de montaje y ajustes.

El prototipo del monitor de
video de alta resolucion.
probado por nosoctros. {unciond
en perfectascondiciones, Alerta-
mos. sinembargo. gue este mon-
taje solo esta wnncdicado para los
técniicos experumentados en el
ternta del video.

Los problemas que pueden
surgir en montajes de esta natu-
raleza se presentan bajo ias mas
vanadas formas y solamente
quienes poseen las naturales
vivenicias en tal sector disponen

de las habuidades necesarias

para solucionarlos.

Los circuitos de alta tension
poseen uncomportamientotipico
defuncionamiento. y exigen con-
ceptos practicos para la soluctdn
de sus problemas.

Si bien por un lado considera-
IMoS que es un provecto muy
atractivo v satisfactorio para los
gque se dedican 3 este tema. cree-
mes oportune hacer esta aclara-
Cicn para evilar trastornos a los
lectores que no tengan la nece-
sana expenencia en el area.
Recomendamos a todos, porotra
rante. la lectura del articulo. que
€s muy didactico.

Elmontitordevideo puedecon-
siderarse et perdférico de mayor
importancia en una nmucrocom.-
Puradora., v muchas veces se le
confunde como parte Integrante
de 1a misma. Vamos entonces.
antes de presentar su curcuulo, a

cefinir rapidamente suscaracte-
nsticas de funcionamiento.
Toda informac:ién a ser wnter-
cambiada entre el usuario y la
micro debe estar dispuestaenla
forma “inteligible” por et hombre,
va sea en [orma de caracteres,
simbolosoliguras (graficos). Para
salisfacer esta condic:on las se-
nales digitales generacdas por la
microcomputadora son adapta-
das para estimular determina-
dos periféricos que trasludan es-
ta informacion al hombre. en
formas que €l recunozca. Las 1m-
presoras vy las terminales de video
constituyen ejemplos tipicos. En
el caso de las impresoras, la in-
{ormacion digutal. creada espe-
cialmente para esta [inahdad. se
aplica a unma cabeza de agujas que
disparan sobre una cinta con
tintaimprimiendoene! papeilas
letras, simbelos y dibujos.
Enlos terminales de video. se

Proyecic: Philips Componegnts
Taxto. Ing. David M. Risnik

desarroila un proceso bastante
semejante. peroconlaveniajade
gque ne existen piezas mecanicas
maviles [sujetas a desgaste) rd
cintascon linta, ru papel. Todo el
proceso de impresidn es elec-
tronico: el papel es sustituido
por la pantalla de un cinescopio.
y ¢l elemento “tinta”. por la luz
emitida resultante de la colision
entre et haz electronico v lacapa
de [osforo que reviste wmnterma-
mente la cara plana de la panta-
lla (figura 1).

Los caracteres o graficos crea-
dos digitaimente por la micro-
computadora sontransformados
en una forma de senal {senal de
video). quevaa “modular” st haz
electroruco en constante bamdo
norla pantalladelcinescopio. in-
formando cuales son los punios
que deben ser duminados {en-
cendidos) o no.

,Pero muchos de ustedes es-
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- "0 preguntanc 2Sle no es
exaclamenteel pr - ejecutado
£eria television' Si - .aro que si.
con alfunas dilerencias que tie-
nen como fin Jna mejor eficien-
<2 Veamos cuales son estas pe-
Guenas duerencas,

Las sentai2s devideo provistas
Tor la compuiadora coseen ca-
raciemsuicds dsencialmente digl-
tales.ascasen solamente dos ny-
veles para determanarel bnllode
‘a panialla: ‘

- CZRO [szagado = ausencia
de bnlla)

- UNO wendido = - 0
max.mo}

Enopcs: 13lassenale 1.
ladicas que  .auten ndin: -

nahdades dc 3ris. entre el - uUlo
maxuno v el negro (igura 2).

Una segunda diferencia im-
porante reside en lo que defi-
moes como “resolucion’. Vea que.
a pesar de que una imagen de
television nos parece contnua.
esta en reahdad consuituida por
una secuencia de puntos. unos
al lado de otros. en la [ormacién
de una linea de video la imaden
es formada por la sucesién de li-
neas devideo. Cuanto mayor sea
el numero de puntos que forman
una linea de video, tanto mayor
sera la “resolucion” de esta ima-
gsn. 0 sea. la musma se vuelve
mas nitda.

En television, la resolucidn. o

W
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nume: - de puntos de una linea
devideo, sufre himitaciones porel
propic sistema de transmision
de esas imagenes (transmision
por rad:a recuencia o RF). que
hmua la maxgma frecuencia de
video que se puede transmiti.
dentro del sistema delirudo para
un canal de televisien {figura 3).
En las mucrocomputaderas.
esta limitacidn deja de existir,
con lo que se pueden lograr de-
fimiciones basiante mayores' Una
printera venlyja denvada de este
hecho, es -ue Coef=:T 1S cologar
enwrmalin: _de = - numere
ma\ arde icr "#s “co= 30
caracteres - MG
Lnamicrecomi2utaccra puede
mncluiruna etapa moduladora de
RF en su salida de video para
perTnitir que esta sefial alimente
la emrada de antena de un re-
ceptor de TV convencional. y asi
operarconiountertninal devideo,
naturalmene que con restrc-
ciones. En prumer lugar, den-
vado solamente del preceso de
esta modulacién, agregamos a la
senial de video una buena dosts
innecesaria de rniido. Otro factor
penjudicial en estos casos son los
problemas denvados del proceso
de sintorua de la senal. que pue-
den muchas veces perturbar y
desestabilizar la imagen (interfe-
rencias por cnoques de sentales).
Y por ultyne. la limitada resolu-
ci6n del receptor de TV, mas el
tratarruento anaiogico (etapa de
salida de video) de una seral di-
gital (de la microcomputadoral.
contribuyen a volver la imagen
“nebulosa”. con poca defindcion

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

Por todos estos [actores. el uso
de un moniter de video. disefiado
gspecialmente paraeltratamien-
to de senales dig:tales. es tndis-
cutiblemente ventajoso para to-
dos los sistemas de microcom-
putadoras.

Requisitos de un monitor
de alta resolucién

iSiintentameos reproducr una
senal de aud:o de alta fidel:dad

{HI-F1) en .- --u:ips de audio de
bajos recu- 23 gvidente que
no obtend: 3 1a repreduc-
cionde alta . Zad!Unsistema
de audio de .a fidelidad debe

ser constitu. : . pcr ampludicado-
res de buena :aiidad (respuesta
en [recuenctal y “tamblén” por
cajas acusticas de buen desem-
peno.

Algo analogo exuge el video. La
serial de video de alta resolucion
proporcionada por la microcom-
putadora. solamente serd repro-
ducida alaperfeccionen unequi-
po de alta resolucién. que wnclu-
ya circuitos de buena calcad
(respuesta en {recuencia y "tam-
bién” cinescopio c2a capacidad
parareproduccione. .:altareso-
lucion).

Resaltamos por . anto que
todos los integrant: .e un sis-
tema de alta resoi. :.on deben
tener calificaciones compatibles
de calidad.
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El cinescopio

Un elemento de mucha unper-
tancia«ielsistemade reprodue-
€:0n d2 video es sin duda alguna
el "cinescopio” o tubo de raves
calod.cos. vaque tienelarespon-
sabu:cad final de dar una buena
umagen. Esta responsabididades
tedavia rmavor cuando exgumnoes
una rescolucidn gor encuna del
12mino medio acegtado en tel-
evision. Vamos a analzarenton-
ces cuales son ios pre-requisilos
para cbiener una buena resolu-
cienenlapantailadelcinescopio.

Como va menclonamaos. unai-
magense {crmamediante el agru-
parmento de puntos en secuen-
cia. A cada uno de estos puntos
podemos llamario un “elermento
deunagen”. Por consiguiente, sa-
bemos que cuanto mayor sea el
numero de elementos de imagen.
mayor sera la resolucién de esta
trmagen.

En ¢l trazado de una linea de
video. los diversos elementos de
umagen son vustapuestos uno a
continuacion del otro. Por de-
duccidn légica. es facil percibir
que para una misma dimensién
del cinescowo (ancho de la panta-
lla). cuanto mas elementos de
unagen quisiéramoscolocar. tan-
to menores deberan ser los rms-
mos.

El tamano de un elemento de
imagen es definido por el contor-
rno de la emusiéon de luz que se
forma en !a posicion de la coli-
sion dei haz electrénico con la
pantalla. Este contormo puede
ser considerado aproxunada-
Mmente como un pequerniocirculo.
El tamano de este circulo va a
estar en proporcion directa con
el grosor del haz al chocar conla
pantalla. Cuanto mayor {uera el
Erosor, mayor serd el circulo,
mayor serd elelementode imagen
¥ por lo tanto se podra distinguir
un menor numero de elementos
de rnagen en una linea de video.
En esta condicidn. st lntentamos
colocar un numero mayor de
puntos, los mismos inevitable-

men:issesuperpsondrin unoscon
olros. ,produciendo nomas pun-
tcs delirudos. suno borrones! Ahi
esta la causa de Ia baja resolu-
cwon (higura 3).

=l control del grosor del haz
electrorico al ncidur sobre la pan-
talla del c:nescopio esta bajo la
supentsidn de la llamada “lente
electroruca’enelcaiondel cines-
coplo ©sta lents es responsable
por el 2nfoque del haz sobre la
superiicie de la pantalla, muy se-
mejante al enfoque de un haz de
luz sobre una pared.

Cuantomayorseaeste enfoque
mas concentrado sera ¢l haz de
efectrones al checar con la pan-
talla. v porlotanto menor sera el
“punto’ impreso.

Las lentes elecirénicas en el
inter:or del canén del cinescoplo
estan formadas porcampos eleg-
trosiaticos en una configuracion
tal que obligan a los ¢lecirones a
converger a} intener del haz. La
correctafocalizacicndel haz sobre
la pantalla es obtenida por el
ajuste de la tensi;on de almen-
tacion de la rejilla de enfoque
del cinescopio.

Los cunescopios de alta resolu-
cién poseen la configuracion de
estalenteelectrorucadeunmodo
espectalmente disenado. y exd-
gentensiones de polanzacion (de
foco) bastante mayores (fig. 6).

Enfoque uniforme

Muy bien. obterudo un buen
enfoque del haz electronico sobre

L td
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1a pantalla, ;jnuestro mon:tor de
video de alta resolucton ya estd
delineado...? Desgraciadamente
todavia no! Falta solucionar un
problemita relauvo al enfoque:
su uruformidad.

En virtud de la escasa curva-
tura de la pantalla, y de la pe-
quenra distancia entre el centro
de deflexion (posicién del yugo) y
la pantalla. ¢! haz recorre una
distancia diferente en funcionde
su posicién sobre la pantalla. En
otras palabras. para alcanzarlos
bordes (cantos), el mismo debe
recorrer unadistanciamayorque
la que recorre para alcanzar ¢l
centro de la pantalla. Esta dis-
tancia es bastante signiuicativa
en los cinescopios modernos, de
gran angulo de abertura (110
grados) (figura 7). '

Los que trabaian confotografia
saben que el cortecto enfoque de
un objeto a 2 metros es diferente
del correcto enfoque de otro obje-
toa Smetros. El misma problema
se puede trasiadar al cinescopio:

o> "
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Para alimentar los demas ele-
mentos del cinescopio y la etapa
ce salida vertical {=25W).

Montaje

Elercuitodel monitorde video
€sta compuesto por dos modu-
los: la placa principalyia plaqueta

de cinescopio. La ‘.z2nte de all-
mentacion, con ¢xweoc:on del
transformador de t.=:za. se
sitiaenla propia p.aca base. Los
disertosde estas dos placasapare-
cen en la figura (0

El montaje de la placa prtn-
cipal es sin duda !0 3.2 requiere

mayores cuidados. y para ¢!l mts-
mo elaboramos una secuenc:a
que facuftard esa tarea.

Inicte el montaje por los com-
ponentes menores{maslivianosl.
redoblando su atencién cuando
sean de! tipo “polartizado” como
por ejemplo capacitores elec:

.
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traliticos. diodos v transistores.
Observe iaindicacién de su pola-
ndadenla placay asegurese que
esta correcta antes de soldarlo.

17

Recuerde tambien celiccar lodos
los jJumpers necesaros.

Estosjumpersceben sertrozos
de alambre 22 AWG Ic:ametroen
mm 0.6438} ridico o lexible.

Si usted fuera 3 cperar con
equipos de 325,21 =as la [re-
c¢uencia horzonta, Jeoera serde
15.75 kHz.

Seleccione el :umz2r 1propia-
do (diodo D5 alu~ -rancdo sipin
4 del Fly-Back! - ..ra pesicion
(diodo D5 alimen:inco el pin S
del Fly-Back} permue la opera-
ciéncon [recuencia horezontal 2=
20kHz.

Parafaciitar lapruebade 23
placa principal. es conventer

-u.odjvidiria en dos etapas st
cas:ladebajatensidénylace sy
tension {etapa de salida heruron
tal).

Montaje de la
primera etapa

En el montaje de esta prumera
etapa. NO COLOQUE EN =L
CIRCUITO LOS 3SIGUIENTES
COMPONENTES:

- el transformador de salida
horizontal (T3) {{ly-back] -

- eltransistorde salidahon
zontal (Q4)

- el CI-2 [sallda vertical)

- la bobina de hincandad



- eltransitor dnve (Q3)

Por ser eslos componentes
mavores v mas pesados. v dado
que no contnbuyen a la prueba
de funcionam:ento de esta pr-
Tmeraetaza, el manejodelaplaca
sin ellos se vuelve mas {acud. y al
TUSMO tempo evita culquier tipo
de acc:czante (el nicleo Wel fy-
backh ¥ Jde Jla booina Je hinearidad
nodebensulnrungacicsmecaru-
c0s. a nesgo de part:rsel.

Eldisipadorde alumuue (figu-
ra 11}, soporte térmico de Q<
(salida horuzental), CI-2 (salida
verucal), v C!-3 (regulador de la
fuente), también puedsn dejarse
de lado en #sta prunera etapa. a
menos que usted opte porusarla
propa fuente de alimenitacion del
curcuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
stvo de tension (6 a 12V). Los
transfcrmadores T1 (drivel y T2
{foco dinamico) no entraran en
funcionamiento en esta prunera
etapa, pero pueden montarse en
la placa. Atencidn a la numera-
c:dndelos puns de estos transfor-
madores; evite colocarlos lnver-
tidos [prirnario y secundario).

Primera prueba
de funcionamiento

Con la placa principal monta-
da (a excepcién de los compo-
nentes descritos mds arriba),
inspeccione lentamente el con-
junto, en busca de trregularida-
des: controle la posicion de los
compornentes, la polaridad de los
dicdos y capacitores electroliti-
cos, y veriigue st no existen cor-
tos accidentales provecados por
cormmientos de soldadura o ter-
minales dobladus. Recuerde si no falta
ninguno de ios jumpers. En caso de
duda. siga las conexiones con el esque-
ma c¢iectnco.

En esta pnmera prueba veril-
caremos la correcta operaciéon
del oscilador horizontal (Cl-1). y
para ello. no hay necesidad de
colocar ni la plaqueta del cines-

copio rzelvugodedellexion. ruel
TRC.

Coloque !a placa montada y
revisada en el banco de trabajoy
alunéntela con ura fuente awal-
ar de [2V, Zs converzente apil-
carlatension de alimentacidrien
modo creclente. moruleorzando
con un osciloscopio la salida de
sertal por e! pin 11. La figura (2
muestra la formma de cnda que
debera estar gpresente alli. Cual-
quier uregulandad. vuelva a ins-
peccionar la placa. desconectan-
dolafuente de alimentacidn. De-
be ser considerade normal un
pequerto calentarmuento de este
clrewsto tntegrado (CI-1).

La resistencia R9. de 820 2. ali-
menta el pin 16 proporcionando
la comente minuna para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
ci16n) para efecto de control de
la {recuencia {sincronismo). Es
convenuente levantario en esta
pnmera etapa de prueba. para
evitar que bloquee el arranque,
unavez quela etapade salida es-
ta inoperante. No es comun que
aparezcan problemas en esta
prueba inicial. No es necesario
inyectar runguna senal de en-
trada.

Estando todo en orden, vert-
fique Lambién el ajuste de la [re-
cuencia honzontal R1+. guandolo
para un lado y el otro. observan-
do en el osciloscopio la variaclén
delafrecuenciade la seitalde sa-
lida. manténgalo en la posicién
en que obtenga la [recuencia
hortzontal correcta de 15.75kHz
(periodo de 63us). Mas tarde se

F

Ty

LEN BT

deberd retocar este ajuste.

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

Montaje de ia
segunda etapa

Cologue ahora el resto del ma-
terial para completar el montaje
de la placa principal.

Al disipador de aluminjo en
formade~U" seacoplaraneitran.
sistor de salida horizontal {con
mica de arstamrentot. el regulador
de la fuente de 12V y ¢! CI de
sallda vertical. Solamenteeliran.
sistor de salida horizontal exige
aislar de su colector con la t2rn
del disipador.

Realice ahora el montaje de la
placa del cinescoplo. La dispost-
cion de las terminales de [os tran
sistores estd esbozada enla figu-
ra 13. Arencién al soldar el soque
del cinescopio en la plaqueta
En él existe un ptn vacio (s
agujero) que sirve de guia al en
chufarlo en los pins del cunes
coplo. Verdique su posiClenTats
que coincida con las conexcrne
a los elementos del tube U
buena referencia son [os pins <t
filamento (3/4). Para localizar o
en el tubo. puede usar un onu
metro y verificar la baja
tencia enue ellos.
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Lav conceiones entre 13 pla-
3 de! cinescopio v la atacy
case deberan ser de una exten-
swnsuiiciente paraque concuer.
cencon la disposicion mecariua
[tnal Zstas cenexiones son: la
repla de towo opin Tl L ceplla au-
vilizr G2 otpin 5.t repifla de cone
trol Gl ode brilo 1pm 3). el cdto-
do (pwn 2). la werra {pin 4, fla-
mentov +1IVIpin 3l v finalmente
la alymentacidn para el transis-
ter de salida de video +37venla

placa. L trerra d=2 la placa
del cinc  -»10 deberd tam>.on
sercone .Jaala:ierradelcinzg-
copio [a.. .adac). como muestra
la igura .3.

Las conexiones del yugo tam-
bién deberan hacerse: bobinas
deflectoras horizontales (dos a-
lambres] y bobinas defllectoras
verucales{dos alambres). Qbserve
por la figura 15 la disposicion de
los tzrminales del vugo. En estas
conexiones, mantenga también
una extension sufic.snte confor-
me se explico antenarmente.

Por fin. ia conexion del trans-
[ormador de alimentacién: 1a en-
trada alternada del secundaro
de 18V del transformador va a
alimentarlap’  pnncipal.don-
ce sera rect -ia y filtrada.
vendo a alut - .ar el regulador
de L2V,

Prueba final

En esta etapa de prueba [inal.
todos los circuitos del monitor
deberan entrar en funciona-
miento. y por lo tante, como se
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puede esperar. la probab:idad
ds -:e ocurran problemas tam-
b:=~ son mavores. y dezemeas
estas preparados para rezalver-
los. En este sentido elaboramos
unatablaconlas pancipales for-
mas de ocnda en el cucuito. para
que sirvan de referecia en su tra-
bajo (figura 16).

Consiga un aosciloscopio y
una fuente de alimentzcidn
ajustable paradar pnncpoalos
trabajos finales.

Siempre recomendamos que
preferentemente se use una fuen-
tedealimentaciénextema(12Vx
1A) hasta que coloque el curcuito
en pleno functonamiento.

Consideraciones
y consejos

a) E! yugo es la carga de las
etapas honzontal y vertical, por
lo tante cualquier uregulandad
en su conexén nfluira sobre
estas etapas. Revise con cuidado
lasconexionesde las bobinas ho-
rizontales (Ha v Hb} v verticales
(Vay Vb) al circuito €n caso de
duda, con un ohm=2:ra puede
fActlmente localizar las bobinas
dedeflexsonvertical puesias mis-
mas presentaran una resniencia
bastante superor Ce! srden de
12 ohm) comparaca a !a de las
bobinas deflectoras horontales.
Elbobinadodetadeli=xvion vertt-
cal se hacs sobre ¢l nucleo de
ferrnia de'  :co, 2ues 2aic bobr-

nado exis - 2 nanduciancia alta.
para hac :arga a .cs 350Hz 0
60Hz de 1. Jeflexion v 2tical Ja-

masconecieel cucuitositquela

coraxadn 2=l yugo este hecha.

B Use .0 0sCUOSCOPIO Ccon
2n! -3 sca hasra QO VW
La sct de los puo!en
hortzontaiss creados en el cclec-
tor del transistor de salida hor:-
zontal puede alcanzar de 250 a
300V de pico. Para efectuar =sta
lectura el osculoscopio debe per-
mutir la entrada de tenstones ce
este orden.

¢} El chupdn del cinescoz.n
conduce la "muy alta tenswon’
necesaria al dnodo pama gue <!
haz de electrones sea atraid~- 3
cia la pantalla. Sin esta “.u7
aunque el resto del circunie =~

funcionando. no habra brii- »=

la pantalla. En ningtn caso pro-
ceda a la leciura de esta MAT
(del orden de 1 3kV) ya sea con
voltimetro o con osclloscopio.
d) Mucho cu:dado al man.zu
lar el cinescopio. Su parte To»
delicada y {ragil es el “cue. o’
Jamas cargue el cinescoplo sc.a-
mente por este “cuello”. Sosien-
galo siempre por la caraexiercr
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de la pantalla.

e} Zlancdodel cinescopiolcara
muernaguereviste eltubo) forma
un CAgacitsr con la faz exierna
de Lralito. Asegurese de que este
capacioresta descargadoduran-
te la man:gulacion del cuiesco-
oo Puede preducse su descar-
4a per un corio resisuvo (10k)
entreeldnodoyv el grafiioo uerra
Jdalotubo, Evire cortes Jdesagra-
datizsyvaccidenies inesperados.
f) £l componmamiento del ci-
nesCopi0 €5 muy Semejante al de
una de tas "viejas” valvulas.

Elbrdlo de la pantalla es el re-
sultade del pasaje del haz de
electrones entre el cdtodo {emi-
sor] ¥ el anodo (receptor). Porlo
tanto. son condicionss esencia-
les para tener el brulo de la pan-
talla: filamento caliente, tension
deaceleracianenel ancdo (MAT],
polarzacidn adecuada en los
demas elementos comeelcatodo.
replla de contrei. rejilla auuliar
v rejifla de foco.

g) Comio lus [uentes auxidiares
son generadas por l0s secunda-
nos del "fly-kack” cuaiquier con-
sumo de e¢sias (uentes que esié
por encima ce lo normal {por e-
Jemplo. cortocircuttos) se refleja-
racomociicultad de desempenio
del trarsistor de salida horizon-
tal. pues es él qu:en provee toda
la energia de este sisterma. La
etapa vertcal es alimenitada por
latensionde ~25Vgeneradaenel
pwn 3 deily-back Siporejemplo
el CI-2 esiuviera con un consu-
moexagaradooencorto. eldrena-
Jje de comente de esta luente
auxiiar bloqueara la salida horl-
zontal.

h) 5i ocurriera algun tipo de
prablema en la etapa horzontal.
es normal que las tensiones
auxuiares no se presenienen sus
valores correctos. Porlotanto. en
es510S Caso0s. procure solucionar
el problema pnincipal. y no tome

como referencia estas enstones -

auxiliares. que volveranalo nor-

mal encuantose resuelva 1a ano-
malia.

Ajustes del monitor

Son necesarios los siguterntes
afustes. después que el aparato
esté funcionando normalmente:

* Frecuencia horizontal: de-
termina la frecuencia Lbre del
oscuadoer horwzontal que debe ser
igualomuycercanaala(recuen.
cladeuso.

Sin ninguna senial aplicada 4 l1a
enitrada de video. ajuste por R14
la frecuencia de 15.75kHz en la
senal de salida del pin 11 de Cl-
“l. Conecte una senal de video y
verifique la correcta sincronia
de la 'mayen en !y puniaila
Si fuera necesano. se pueden
hacer pequenios retoques con la
imagen en la pantalla.

e Frecuencla vertical: pro-
cedimiento identico con relacin
al osculoscopso vertical. Conuna
imagen en la pantalla. ajuste
mediante R8 hasta conseguir su

gste circuito proporciona una

CIRCUITOS & INFORMACIONES

CONVERSOR
LUZ/FRECUENCIA

szhal de salida cuyya [recusncia
depende deo ia intensidad de la luz
queincide anun elemeantg sensibla,

2n est@ caso un LOA.

La iorma de la onda obtenida
pueda serendientede sierra, COMQ
pulsos tien agudos, segun e elec-
iroceo del transistorde donde parta.
=n el emisar del transistor unijun-
lura tenemos una forma de onda |
diente ce sierra y an |3 base do B
teriems pulsos agudos de buena

intensicad.

]'r Cleaarry
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El ¢ircuitc es un oscilador de
reiajacién donde la consianta de

RYS T
IR L SENES

tiempo RC es variahle. ya gue i
represanta ta resistencia gel LZR,
que es luncidn de fa luz incidertna,

En la figura se ve o circuily
simple qua puede aliinentarse con
lensiones entre 6 y 12V.

La banda de frecuencras carn rl
circuito estd entie 100Hz y iz
pero puede rnodiicarse camb-
ando C1. Valores rmayores disro-
nuyen las frecuencias de la harda

El transistor unijuntura acon-
sejado es el ZNIGA6 aunnue
pueden probarse equivalanies.

Una aglicacion posible da cvin
circuto esta en el desarrallo dc un
iotémetrg dwjital.
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racion verucal.

"« Altura vertlcal: ajusta la ga-
gansia Szl camino vertical de
13 senal de caflex:on. y por con-
sguiente, la altura de la imagen
en la pacitalla. Su ajuste puede
realizarse con una umagen gue
l'ane todo el contormo de la pan-
;alla (por ejemplo un paudn
“lancol. Actue sobre el tnmpot
hasla conseguur la altura desea-
c¢a. En morutores de computa-
dama. se reconienda una altura
de 3/~ -*lacantalla, o la prefe-

zacion de Uy replla de control del
cinescopio. v por lo tanto deter-
rmuna el punto de cone para el
pasaje del haz de electrones. El
ajuste del bnllo debe permulir
que solamenie sean visibles las
letras o puntos graficos de la
computadera, y no un fondo
claro.

eAjuste de foco: como
el propio nombre lo dice, obten-
dra un punto optunio de focali-
zaci6n del haz sobre la pantalla.
Use urna tmagen con bastz-.es
detalle

94

pot R39 ajuxsxz el limite de apa-
gado honwor=_x! y vertical. 0 sea,
paraqueelr~.cmodelhaznosea
visible enla =z alla. Este ajuste
se hace obsec—-ando hasta que la
unagen perc—anezca agradable,
sin sombras : nubes, ysinlineas
de retraso ve=—"ical. La senal de
video debe »e+r conectada a la
entrada.

¢« Ganancza de video: en fun-
cion del nivee e seftal de video a
ser aplicade = xmphficadordela
placa del ¢.7+  ~to. podra .er
necs - ario s -~ “la resiste ca
R4Z jue dez=-— alaganar:a
de i. =tapa.

~ences usiano. -=afic~~ arzuna-  ar
+«C. rolcdesbrillo: eltrimpot aprec: :nde = usle.

R24 2;-:ia la wension de polari- *Aj +de sziag.:otel. m-

LISTA DE MATERIALES
Resistores R33-47k C16 - 100n/250V (PL)
RO1 - 820R R34 - 550R C17 - 10n/400V (PL)
RO2 - 82R R35-4R7 C18 - 8n2:250V (PL)
ROJ - dk7 R36 - 47k C19-1n'50V (CR)
RO4 - 1k R37 - 2k2 €20 - 820p/50V (CR)
ROS5 - 100k R38 - 680R C21 - 4u7/16V (EL)
RO6 - 220k R39 - 2k2 C22-4u7/16V (EL)
RO7 - 8k2 R40 - 22X C23 - 220u/40V (EL)
R0§ - 470k (TP) R41-27% C24 - 100600V (PL)
RO9 - 820R R42- 1k C25- 221./100V (EL)
R10 - 6k8 R43 - 1k2 C26 -100/100V (EL)
Rt -2k7 R44 - 227 C27 - 1000/ 100V(EL)
R12 - 5k6 R45-47= €28 - 100n/250V(PL)
R13- 33k TP =mr - ™pot C29 - 330p/50V (CR)
R14-10k (73) * gjusta ia gananclade  C30-33n/250VOP (PL)
R1S - 6k8 video C31 - 1000u/16V (EL)
R16 - 826+ C32-6u8/16V (EL)
R17-2205 Capacitores: C33 - 10025V (EL)
R18 - 5RE CO1 & 7/16V (EL) C34 - 2200./25V (EL)
R19 - 4708 C02 - 104 /16V (EL) C35.- 330n/250V (PL}
R20 - 2M2 (TP} C03 - 2A/16V (EL) C36 - 22rv250V (PL)
R21-22k C04 - 150n/63V (CR) C37 - 2200./25V (EL)
R22 . 100k COS - 11./63V (EL) CR = cerdamico
R23. 47 C08 - 150p/50V (CR) PL = poliéster
R24 - 220k (TP) CO7 - 10./16V (EL) EL = elactrolitico
R25. 270k C08 - 680n/50V (CR) ST = styrofiex
R25 - 56R C09 - 108L/18V (EL)
R27 - 6k8 C10 - 1n8/50V (CR) Diodos:
R28 - 680R C11-2200/168V (EL) D1, D2 - BAV2Y
R29.5R6 C12- 180p/63V (CR) 03, 05 a D9 - BYVISC
R30 - 2204(TP) C13-47n/250V (PL) D4 - BY206 & BY448
R31 - 5608 C14 - 2n2/100V (ST) D10 - BAX12
R32. 22k C15- 100.L/16V(EL) D11 - zener 6v2

D12 - puante rectifica-
dor

Trarnssistoraes

a1 - 30548

Q2, Q5 - BC549

Q3 - 355637

o4 - U407

Q5 - BF422

Vancs: cinescopio 127
(31 &) Philips M31
336 GH/B, unidad
deflectc 3 . oke)

Phikios i1 ‘08 6777,
transtcre.  2rsalida
hornzca, 7-back)

Phlis 3129 108 3167,
bobena da linealidad
Phisps 3106 108 2660,
transyormador drive
(T1) 1171, transforma-
dor para foco
dinamico (T2) 31681,
Zocailo para
cinascopio 7 pins,
zocalo pars Cl 18 pins,
transformador de
fuerza can secundario
de 18V, cordén de@
tuerza, placa de cir-
cuito impraso bass,
plagu=ia de
cine=_-2plo, ete
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MANTENIMIENTO Y DIAGNQSTICO
5.1 INTRODUCCION

Esla capiivio grovee los precedimientcs de manienimiento penccico y ciagnostice que
Fuede ser reawzado por el operador. Eslos procedimientds no reguieran canocimien!os
especiales soore eiectronica o impresoras, Clalguier 21agnostica & manianimiento mas alla 28l
nivel presentado en este capitulo aetera ser realizado por un ecnico calificado.

5.2 MANTENIMIENTO PERIODICO

PELIGRO Asegurese gue la impresgra esie coneciaca ce la alimeniacion de 170 YCA
antes de entrar en ia tarea de limpieza de la impresora.

PRECAUCION: No use limpiadcres, soivenies o lubricantes sobre cualquiera ca |23
partes funcignales de ia rmprescra. .
p

El Unico mantenimiento perédica que puede ser realizado es una imgieza 2enddica
(aproximacamente cada tres meses), Use una asprradora con punta plasiica para remover
basura de! carro, guias del papel y barra ge impresion. Una franela seca sera usaza para impiar
la suziedad acurnulada en las flechas del carro y |a harra e impresion.

La cuhierta superior ¢de la impreseora suede imziarse con alcchol. Para mziar 'a zuniena
de acrinco hagalo con una franela suave. No use pape! para mpiar (a cucterta de acnhco

5.3 DEFAULT RESET

Un métedo util para corregir problemas con la EN-120 es el default reset ¢ ciear reset. S
la :}mpresara opera ilégicamente o falla al obedecer la programac:on de cualquier funcién de valer
o ciscreta el usuario debera reafizar un default reset (ver proced:miento en el parrafo siguiente).

Un grupo de parametros criginales que permarentemente almacenados en ia imprasora
seran cargados en l1a memoria de trabajo. Para dentificar Ios vaicres criginales de cada funcion
dingirse al Apendice A, Apéndice G y H. Cualquier vaicr programads por el usuano se perdera al
aohcar el default reset. Después de ejecutar un cefau! reset estas funziones deteran
gregramarse con [os valores gue el usuario requiera.

NOTA. La tarea de reprogramar las funcicnes ce vaior y discretas es atn mas simple si
estos vaieres han sido anotados previamenta.

Fara aplicar un cefault reset o clear reset gjgcLi2 .35 5.5uUIEM2S £AS0S:

1.- Presione y mantenga la tecla de BCRRA

2.- Presigne y fibere la tecla de RESET

3.- Continue presionando la tecla de BORRA rasia cL2 i3 cabeza de imoresion regrese y
se detenga en su margen rzquierdo.



5.4 CODIC . DEERROR

Siuna fallaes cet ecladg 2N .2 marIrz nove.duice rabao el l2d Je ERRCR emzoezara
& carcazeary aicodigo ce errer '5:‘"3 farztera en el aisziay &2 zanel de centrol Una faila en
'la memena o2 M350 usualmsnte 85 &1 72suliaas te cascargas elecirestaucas o fluciuaciones an
lalinea de arwr“em_.,.c“ dz la, m:res,ra z:i S8raCer poora conlnuar ja operacién sresianands ja
tecla gde CONT. Laos valeres or gma as seran cargaacs en la EN-130 en iugar de ios valgres

u.og ramages por el usuario. £l cperzzer zekera, gor oo otante crogramar cualguer f

ll

WINZIon
drscrata o de vaor a les valeres usuaies y reanucar |z cperacién Siel errer persiste la imoressra
cagera revisarse tan sronto como sea ;:sa:ie caracomagirla falla

5 CIAGNOSTICO

La :zofa 2.1 grovee lgs crozacimier: Tara ziaznosticar ‘s tTtase 1 nave Iz
operador. Para diagngsticar la mrgriscra e L.erader cehera I0¢alTir : o presama o= s
'mpresora en la @bla 5-1 y efectuar ‘a accidén correciiva Sajo ios prec iz .entos dadcs. La
imprescra debera ser revisada czra una Cperacdn 2TiSC.Eda enire czz: pasa ce aczion
correctiva. 3ila falia no cuede cerragirse Usania 1os protedimienios ¢ascrias 2n 1a abla 3-1 oo
tecnico calificado o directamente el gsegariamento de Servicic de Inielecsis cetera prC;orc:ﬂ".ar

servicic a la impresora.

PELIGRO: El czeracor detera desceractar '2 imcrescra Ze la alimeniacién de C A anes ca
realizar cuaiguier accion COrreciiva qua reguIera rasaar Cenirs S la mpresara.

TABLA 5-1 DIAGNOSTICOS

5 SINTOMA ' ACCION CORRECTIVA
' Después ¢e encencer {a imprasara, la Asggirese gue el cable es:3 -zertzdoen of iE
| impresora aparece muerta. (no hay ruids er -azapiaculo Je C A. !
1 maguina. no hay movimienio Ze la cabezacz ssesurase que hay ener; el réecenid- )
| imerasien no nay luces en el panel fronial. z ": ze la pared. |

I

- Reviseeliusitle czlineac: almpresora. '
Un fusible fundido es una inaicac.an ¢ preble }
mas mas s2rios, i
|

l

Caspues de encendar!a .moresora la imore- * Dragionelataec’ade RESET

i sora zreduce el sonido normal, pera el LED - Revise s. ¢l pin 16 cel conector esta insena- ','
|

Ja ZNCEN ng se ilumnina. do en el ccrecter del panel frontal.
.J‘f-;_e a: '“"'—“'sara 2 lr‘ser'e el pin 15 Zel




l SINTOMA

ACCION CORRECTIVA

Después de encender la imprescra la
catceza de impresidn se mueve erréneamate

Cuanco se enciende la impresora la cakeza
de impresién se mueve a la derechay se
detiene.

Al encender la impresora la cabeza de
Impresion se mueve a la 1zquierga pero na
se detiene al llegar llegar af margen 12cuier-
do {por ejemplo el carra choca centra el ex-
tremo izquierdo),

Cuando la impresora se coloca en linea, 12
cabeza de impresidn se mueve pero no
impnme,

Las agujas de {a cabeza de impresién se

cisparan gero ng imgrnmen ¢ IMgrimen muy
ligero.

Inconsisiencia en la formacién del caracter

| (impresidn de 10§ puntas clara y cbscura en

forma aleateria).

" Apague la mprescra y asegurese que ios
cakles de atraccion esteninteractos. Revise
Gueno naya ma:eriales extrafos (Como
lagices, ei¢.) en fa impresora Manualmen-
e muevala tateza de inprasidn ce 1zguierda
aceracha y revise gue el movimento sea
csnstanta

[3

fagite un defau

it reset (ver zarrafo 3.2)

* Resics de papel o suciedad bloguean la luz
en el sensor ce margen izguierde Limpie
cualquier suctedad scare el detector de
margen :x3u.erdo.

*El senser <e margen 1zgquierdo esta defec-
tucso. Este sensar debera ser reemplazado
serun técnico caificado.

- Revise el cable de imgresion y asegurase
gue esté conectado a esta.

- No se ha instalado el caniuche de ¢inta, &
nabtendose instalado esta muy usado 0 ia
c:nta esta rsia. Instale un nuevo cariucho ce

R,
<lnd.

- Retre el cartucho ce cinta y revise el me-
canisma de avance de cinta moviendo el ca-
rro y coservando {a 'engueta parg verntficar
cue gire en senudo coniranc a las manec:-
lias del reic).

* Use la palanca de gjuste de la cateza ge
:nresién para acercarla al caped




SINTCMA i ACCION CORRECTIVA

| CLznzo s2 zeicca en linea, 1a —azerace " AssSglrase jue elindicador de LINEA esia
§IM2728°00 1C §8 MUBYe o no Impnime. arzenaido. Prasicne 1a tecla LINEA si el inaiza-
Qo encenze
{- .5-5"-;.':'ese cuzelcatle 22 comunicacidn asté
caraciamenie Lndc @8 meressra y slesmou-
[f=3telet
i Re.r s&la zrozramacicn Ce FUNC &7 (zetera
¢ Trogramarse en <ero).
Imerme scere una misma tinea en 'crma * El caming 22l zaze! esta ¢hsiruide. Limp.e
intermitente ‘omite el avance ce linea) gl cam.no del ¢ “el. No ceserd pasar ;cr las
asjunascec ;izno, onllas de facaja
iy celczzel el
Ei casel ro avanza hasta ia pesicion apropia- | " Rewiselaprog - 2zicncelas funcicnes 2.3y
dacaltcge de'aferma. 38
; |
| Bl pazel zvanza continuamante cuando la " Se haenviaCo ur £ran Numerc e comandes
Imprescra se andianda ze avanca ce ‘orma cesde el ccmputazer

Bresicnanco ia iecla de RESET cebera cetle-
rnerse el avance cg pagel.

-Laeclade FF. 0 AVAN &51a sagada. Trate,
ores.crancc.a, 22 ncerar's,

| El cacel no avanza cuando se envia Ln
comando ce avarce ce forma.

E! pazel se rasga *Los iractores T2 formas esian demasiazs
cercancs o cemas 240 algjaces. Ajusizics de
acuerdo al :amar': zo.a forma usada.

- L=s5 agujerss £e 135 formas no eslan a.nea-
das (Lago zzuisrcs ¢onresgecio al ade ce-
recno)

‘Ia




SINTOMA

ACCION CORRECTIVA

El »apel no se cesliza aprogtadamenie cuan -
2o se aumenta desde el frenie.

La cabeza de impresién rasga el papel en el
ladeo izquierdo .

La cabeza de impresién rasga la orilla
derecha

La primera linea de impresién esta en el icpe

v La imprescra produce una estrecha columna
i de impresion

Elied de PAPEL permanece iluminado 0 con-
tinua lummnado después de que la imgrescra
ha cperado perun cono periodo.

* Siusa formas mutlzies, revise el gresor.
Nec ceterd excecer de 6 (onginal+ 5 copias).
- El cacel uene un cesles abac en la orilla
Gue eviia Jueraga coniaciocolaguia ce
Dagcel,

- Dccl2 ei zazel hacia arrba para ressiver gl
proclema

-Laranura Ze alimeniacicn de panei esia
obstruiga -imgiela Je cualgquier suziecad.

*wlueva la foima ligeramentie a ta 1zquierca
ce iai forma gue la onila de la cabeza de Im-
sandone el gapel Ver parrafo

< Laracoiocar el margen 1Zguerss

g el margen derecho (FUNC 8, ver
camrafi 2 -‘ 4) deal forma que lacateza de
5:cn no abandena el nacel

* Revise la ocrogramacidn ce las funciznes 2.3
v 33 Llda la langitud de la forma en puigadas
Efva:crcaraia funcidn 2 es el nimerc ce
nn22s forsulgadas muluplicancceio poria lon-
‘crma. Ejemplo:

~ A sy
Juuu\.-..

‘a “unisn 39 programada a 6 lineas/1pig

“. auig = £8 lineas. 86 es el valor que
cenaraererlaiuncion 2.

* Rewvisga programacidn del margen cerecho
€ :23..8720 \FUNC Sy S vercamrafo 2 4 4)

£l cacel es Zamasiado delgade E! pape!
wans..i.ois carmue gue 'aluz pase al senseor
L2 .3acapel grueso o programea la FUNC

2
cen’

[N




L SINTOMA

ACCION CORRECTIVA

El papel no avanza.

La imprescra imprime dates erréneos

La'mgraszra angancha ia cinta.

Ng ex|ste comunicacion ¢an la imprasora
uszndo la interface para.elo.

PRECAUCICON: Cuandola FUNC 40 se hanihia
secesera alzndsr en forma constante la impre-
SOf2 Cara ev.arcLe mInmasacraatara —a

ImMZras.2n

- Steizazelns cusre el sensar de luz,

LiLeva gicaceiala.guaraay repregrama (o
margeres IIV.arld y cerecha.

(FUNC 5y 3 verzamraln 2.4 3),

-Las cerirazicnes ce la forma nasan sobre el
senscroe..l luevael pagela g izquierda y

reprograme ics marganes izguierdo y caregno
(FUNC S 3, vercamraio 24.4)).

o B

NOTA Cascoaes de emolear fa accion orrechiva
= zcicn ca CONT. No eiecute un

mragaa s

- Sial f2izsensar esta defeciucsa debera ser
reamziazaIc £3r Ln t&Cnicy caliicado

™

ngne un zefaulireset. (verpdrmalfic 3.3)

- R 52 ava'ocidad ce transmision. Azligua un
Desel verserato 5 3)

- L3 zzc2za esid cemasiadao cercana al cazel
Us2 2 caiarnza de auste Ce ia cabeza ce impre-
s oncrta meveria aleiancola del pagel.

- .58 13 22heza Jdempres.cn sara olsenvar
5! 24 3°2 2l3.n3 aguja cemasiace aiuera,

- 22, 13 3z°cgramacion 22 la funcion 59.

t
[
]
|
\
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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

Bl.-MICROCOMPUTADORAS

1.- Limpieza externa y reportes de deterioros

2.- Limpieza interna y reportes de daros a la vista

3.- Chequeo de la calidad de 1a energfa de la toma (voltaje y limpieza de ia linea).
En domicifio

4.- Aplicacién de programas del diagndstico

5.- Chequeo de voitaje que da la fuente de poder, a los Drivers

6.- Limpieza de cabezas lectoras

7.- Limpieza de circuteria 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.- Aplicacion de programas de diagnosticos, para prueba final y reporte de fallas
12.- Lacreo y sellado con etiquetas fechadas

13.- Tiempo empleado (programacidn del préximo servicio)

CCMONITORES

1.- Autoprueba

2.- Limpieza externa y reporte de deterioro

3.- Descarga del CRT {cinescopio)

4.- Limpieza interna y reporte de danos a la vista
5.- Chequeo y/0 ajuste de senales de video

6.- Prueba final de funcionamiento y reporte de fallas -

7.- Lacreo y selfado con etiquetas fechadas
D) IMPRESORES Y GRAFICADORES

1.- Autopruebas

2.- Limpieza externa y reporte de deterioros

3.- Limpieza interna y reporte de darfos a la vista

4.- Chequeo de voltaje

5,- Limpieza de partes robéticas {cabezas o brazos)
6.- Lubricacién

7.- Prueba final de funcionamiento y reporte de fallas
8.- Lacreo y sellado con etiquetas fechadas

9.- Tiempo empleado




|_CURSO DE MA!. TENIMIENTO DE PC's Y PERIFERICOS |

E) ENTREGA DEL EQUIPO

1.- Informe del servicio y actualizacidn del control de mantenimiento
2.- Costo del servicio, refacciones y facturacion

3.- Actualizacién del stock de refacciones y proveedoras

4.- Salida de laboratorio con prueba para entrega

5.- Entrega fisica y recomendaciones

FI CONTRATOS

1.- Edad del equipo, calidad y lugar en el mercado

2.- Control de existencia en el mercado. de partes y refacciones
3.- Pdlizas da servicio.- A domicilio o laboratorio

4 - Actualizacién de costos por intlacién

5.- Actualizacidon y firma de convenio

GISEGURIDAD

1.- Seguros contra incendio, robos, etc.

2.- Guardar N° de series y facturas

3.- Etiquetar internamente, o marcar con rotulador de seguridad (séio se ve con luz
ulitravioleta)

4.- GQuardar fotografias del equipo

5.- Extintor con BCF (Bromoclorodiffurometano), gas Alone o Bidxido de carbono, que
son los productos de extincion para emplearse sin peligro en equipos electrénicos

6.- Evitar en la instalacidn, ventanas y pu.-as por donde circula vientos, brizas v
polvos




|____ SECUENCIA POST (POWER ON-SELF TEST) |

1.- Recibe la sefial de POWER GOOD.

2.- Genera sefial de REST al pin 21 del 8088,

3.- Los reqgistros DS, ES, S8 e IP s0n puestos a cero, €8 apunta a OFFFQh.

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 de! BIOS.

8.- Seimcralizan los 8253 y 8237.

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

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

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

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 exisie 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 tecla, que esté vacio el buffer y coloca el
veclor de interrupciones).

18.- Busca ROM opcionai.

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

20.- Comprueba los puertos LPTn y COMn, almacena |as direcciones validas.

21.- Habilita las NMI.

22.- Sonido por altavoz.

23.- Llama a INT 19h (unidad de disco).

24.- Stand by.
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BIOS SETUP PROGRAM — WARNING INFORMATION
(C)1990 American Megatrends Inc., All Righls Reseived

Improper Use of Setup may Causc Pioblems !
il System Hangs, Reboot System and Enter Sclup by Pressing the “LSC key

Do any of the ldllowing After Colering Sclup
(i} Aler Oplions to make Systemn Work
() Load BIOS Seclup Delaulis

" (i) Load Power-on Detaulls

Hit “ESC" to Slop now, Any olher IKcy to Gontinue

v BIOS SETUP PROGRAM — STANDARD CMQS SCTUPR

{C)1990 American Megalrends Inc., All Rigit Reserved
Date (mn/datelyear) : Thu, Mar‘0G 1980 Base memory size © 640 KU
Tiem (hour/min/sec) : 19 : 39 : 53 Exl. memory size : 7168 KB
Daylight saving : Disable T

' - Cyln Head WPcom LZonc Sccl Sie .

Hard disk C: type :37 615 8 128 615 17 41MB
Hard disk D: type : Nol Installed
Floppy drive A: 1.2 MB, 5 1/4”
Floppy drive B: : Not Instalied
Primary display . Monochrome

Keyboard : Installed

24 25 261 27 | 28 29 1

2 3 4 5 G 7 8
9 10 11 12 13 14 15

Sun Tﬂon -Tuo Wed | Thu Fri Sil_

Month: Jan, Feb ........... Dec 16 17 18 19 ‘ 20 21 22\4

Date : 01 02 @3....31
Year : 1901, 1902, .... 2099 |23 | 24 | 25 ) 26 | 27 | 28 | 29
0 | a1 | 1] 2] 3l 4| o

18

—— | ESC = Exit! 1 :Select F2/F3:Color PU/PD:Modify p——
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Lo ADVANCED CMOS SETUP

D108 SETUPRP PROGRAM — AMI BIOS SETUPRP UTILITIES
(CY1990 American Megatrends Inc., All Rights Reserved

STANDARD CMOS SETUPR

ADVANCED CHIPSET SETUP
AUTO CONMIGURATION WITH BIOS DEFAULTS
AUTO COMNPIGURATION WITH POWER-ON DEFAULTS
CHANCGCE PASSWORD
HARD DISK UTILITY
WRITE TO CMOS AND EXIT
DO NOT WRITE TO CMOS AND EXIT

Advancerd CMOS Setup for changing Time, Date, Hard Disk Type, etc.

*

b EeCxi 1.1 :Sel  F2/r3:Color F10:Save & Exit |-———"

RIOS SETUP PROCRAM — WARNING INFORMATION
{C)1990 American Megatrends Inc., All Rights Reserved

Improper Use of Setup may Cause Probiems !
It Sy=tem Hangs, Nebool System and Enter Setup by Pressing the "ESC™ key

Da any of the following After Entering Setup
(i) Alter Oplions to make System Work
(i) Load BIOS Sclup Delaults ’
(iii) Load Power-on Defaults -

IMit "ESC" 10 Stop now, Any other Key to Continue
A

19



~ . M NOTE

1

: THE A:, C: OF MARK IS WELL-SETTINGS

BIOS SETUP PHOGHAM — AOVAN(‘I CMQOS Sl tuy
@ (C)1990 American Megalrends Inc.. All Hu;hl lesarved

Typematic Rale Dclay {msec) : 250
Typemalic Rate (Chars/Sec).  : 10.0

Password Checking Oplion  : Disabicd
Vedio ROM Shadow C000,16K: Enablied
Vedio ROM Shadow C400,16K: Enabled

.

20

BIOS SETUP PROGRAM — /\Ml BIO': bLTUP UTILlTILu
(C)}1990 American Mcgd"l‘”(la the., Al Faghts N .uvul

STANDAHD CMOS SETUP .
ADVANCED CMOS StETuUP
ADVANCED CHIPSET SETUP
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POWIZI-ON DEFAULTS
CHANGEC PASSWORD
HARD DISK UTILITY
WRITE TO CMOS AND CXIT .
DO NOT WRITE TO CMOS AND EXIT

Advanced Chipset Sctup Tor Conligure and llcgistering

ESC:Exit | -1 :Scl F2/F3:Color F10:Save & Exit

Esc: Exit ! -1 -Scl (Cul) PuPd : Modilly 11 - ||( o TR
F5 : Qld Values F6 : BIOS Sclup Dcelaulls Powu On i

Typemalic Rate Programming Dlsab‘[cd Adaptor ROM Shadow CC0O, 16K, Dinalier)
Adaptor ROM Shadow CC00. 161K Dinabiled
Adaptor ROM Shadow D000, 16K, Dbk

Exlended Memory Test : Disabled Adaptor ROM Shadow D400, 16K: Diaabled

Memory Test Tick Sound < Enabled Adaptor ROM Shadow D800.16i: Dirabled

Memory Parity Error Check : Enabled Adaplor ROM Shadow DCOO, 16K, Mhaubledd

Hit <ESC> Message Display : Enabled Adaplor ROM Shadow £000, 10K, Dimabled

Hard Disk Type 47 RAM Arear : 0:300 Adaptor ROM Shadow EAQD. 101 Ensabilend

Wai For <Fi., Il Any Eror’ : Lnabled * Adapior ROM Shadow LS00, T0IC Dheadliad -~

System Bool Up Num Lock :On Adaplor ROM Shaduw LC00, 1618, Mabled
«| Weilek Processor : Absenl Sysiem ROM Shadow FQ00. 64K: ["nabled

Floppy Dive Scek Al Boot : Disabled

Syslem Bool Up Sequence (A C

External Cache Memory : Enabled

internal Cache Memory : Enabled

Gl
Telaulbl

p
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BIOS SETUP PROGRAM — WARNING INFORMATION
(C)1990 American Megalrends Inc., All Rights Reserved

Improper Use of Sctup may Cause Problems !t i
i S'yslcm Hangs, Rcboot Sysiem and Enter Selup by Pressing the "ESC' key

Do any ol the following Alter Ent ~ng Setup
(i) Aller Cptions 1o make Sys' 1 Work
(i) Load BiO3 Setup Delaulls
{n) Load Power-on Defaulls

Hil “ESC™ to Stop now, Any.other Key to Continue

s

8 NOTE : THE Enabled OF MARK IS WELL-SETTINGS

j Coen Pyl | <« 1:50
i O Qld Walues

DIOS SETUP PROGRAM- ADVANCE CHIPSET SETUP
[ CY1920 American Mepatrends Inc., ALL tiphls Reserved
AT BUS Clock Selection JCLKNA
Memory Read Wait Slate J12WIS_
Memory Write Vait Slate Awis ||
Cache Read Wail Stale 11°WIS |
Cache Wrile \Yail State JLOWIES.
. Cache Memory Buffer Qulput 1 Oisabled
Non. Cacheable Glock-1 Size : Disabled
Non- Cacheable Glock-1 DBase .0 KB
Non- Cacheable Block-2 Size : Disabled
Non- Cacheable Block-2 Base ;0 KB
Cachesile PAM Address Range 1G4 MR
Video Bi3S Arca Cacheable TES
]

(Clel)y Pf 1vk Moelity
O IOS Setup Delaults

" THE VALUE FOLLOW INSTALL

|
|
|
i
|
|
|
|
|
|
|
f
I
!

MEMORY SIZE

ri: tinlp . F2070 Color
F7: Powver-On Detaulls

21
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OPTI.486WB

Select this oplion and press “‘Enter” key after CMOS setup is done to aclivate the

changes. User is prompted "Wrile o CMOS and EXIT (Y/N) ? “N™. Prass “Y" lo

save lhe changes and Sysiem reboot. Press "N 1o go back o 1he sclup program,
[

BIOS SETUP PROGRAM — AMI BIOS SETUP UTILITIES
(C)1990 American Megatrends Inc., All Righls Rescrved

STANDARD CMQS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POWER-ON DEFAULTS
CHANGE PASSWORD
HARD DISK UTILITY
WRITE TO CMOS AND EXIT
DO NOT WRITE TO CMOS AND EXIT

Write the sattings to the CMOS and Exit.

{  ESC:Exil | +1 :Sel F2/F3:Color ~ |

BIOS SETUP PROGRAM — AMi BIOS SETUP UTILITIES
(C}1990 American Megatrends Inc., Ail Righls Reserved

STANDARD CMOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SET UP
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POWER-ON DEFAULTS

Write to CMOS AND Exit (Y/N) 7 Y J

‘Write the settings to the CMOS and Exit.

22
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‘MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42
Summary Clock Video Floppy Fixed Bool-Seq Kdyboard Morg —— —
CPU TYPe oo, 80486-01 | Floppy O (A covveevenn.n, 1.2M 3ms
CPU MHz ..., 33.3 | Floppy 1éB') ..................... None

. Fixed 80 (C) ....covvvnnnn. Type 37
Coprocessor ........cccceeevee.. Built-in Fixed BT (D1) None
RAM Cache ..., ECnable
Shadow RAM . ovooe Enanhle | Bool Sequence.................... A isl
Memory-Rase ......... e Ga0K | Cold-Boot Dolay ............... =. 0 Scc
Memory-Extended .............. 3072K | Keyboard .......ccoevevevcveeenrinnn, AT
Memory-System ........... o 384K L NUMLOCK wvvevecreeetereeeeenen off
Memory-Total ......... e 4096K | Typematic ...ocveeecveeeerranenns 30.0
COM‘ ........ nla LPT1 ........ SBC Vldeo anary __________ MonochrOmo
COM2 ........ nfa j LPT1 ... N/a | Video-Secongary .....oveviunrene. n/a
COM3 ...... nla( LPT1 ......... n/a
COM4 ... n/a LPT1 .......... n/a | Securily ...l Disable

F10 TO Record and Exll Home End — Moves Cursor

H Thlq page |usl a syslem conliguration over view !!

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42

Summary Clock Vidoo Floppy Fixed Boot-Seq Kayboard More —— —

e 8 4% ey A L A -

Time hhiMMESS b e, 03:52:59 p
Date mm/ddlyyyy «oooooveiiii 01/08/1980
. Daylight Savings ...........cccocciiiiiein e, T Disable
Co A
I'|0 lO nornrt! nntl l'xnl ' 10 Snlor! Homo End | -« Movos C__umor

R CMOS Data and Timo

23
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Sumary Clock Video Floppy Fixed Boot -Seq Keyboard Morc —_—— -

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver £1.00 Port OPTI42

Primary Video

Monochrome

F10 TO Record and Exit - to Select

Home End | — Maoves Cursor

B Dicplay card Type

MR BIOS (m) Copyright (C) 1391, Microid Research Ver E1.0D Porl OPTI42

Summary Clock Video Floppy Fixed Boot-Seq Keyboard More —— —

Floppy Drive 0 {A))

Floppy Drive 0 (B:)

Type coovviirirnnnn, 1.2M |
Slep-Rale ......... 3/3ms
360K Media ........ am$S

1.2M Media ........ 3mS

TYRPC i, Nonc
Steprale ..o nla

F10 TO Record and Exil -

to Select

Home End | — Moves Cursor

B Floppy Type selup

24
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© OPTI486WB!

MR BIOS (tm) Copyright (C) 1991, Microid Rescarch Ver E1.0D Port QPTI42

Summa'ry Clock Video Floppy Fixed Boot-Seq Keyboard More —— —

Fixed Disk 80 (C:) L (Low Level) Format | | Fixed Disk 80 (C:)

Type ol 37 Drive (C/D) ........ . Type ............ None
Cylinderss ... 615 Start Cyl ... . Cylinders ........ n/a
Heads ...l 3] Final oyl ... . Heads ............. n/a
Precomp ... 120 Intericave .......... . Precomp ......... n/a
Landing ......... 615 Read {y/n) .......... . Landing .......... n/a
Sectors ............ 17 Sectors ... n/a
Translale ......... No | - . Translate ........ n/a
Step-Rate .......... -0 Slep-Rate ....... nia

F10 TO Record and Exit - lo Select Home:&nd | — Moves Cursor
I LI

@ Hard Disk Type Choice !!

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42

Summary Clock Video Floppy Fixed Boot-Seqg Keyboard More —— —

Boot SQQUENCE .......ciicivienierirrecee i, A: 1st, C: 2nd
Cold-Boot Delay ....ooveiieriiiiiiieniin it nvveneenannnan e None
- Cold-Boot Key Sequence
et Bool lo Screen Prompt
ESC . Boot to Setup Ulility
Warm-Boot Key Sequence
CTRL ALT DEL .................. Standard Warm Reslart
CTRL ALT INS ................... Instant! Warm Restart
CTRL ALT ~ ... Bool to Screen Prompt
CTRL ALT ESC .......ccoveeenne Boot to Setup Utility

| F10 TO Record and Exil ! to Select Home End | - Moves Cursor

B Boot Scquence Floppy or Hard Disk is first

25



OPTI-486WB

MR BIOS (lm) Copyright {C) 1991, Microid Research Ver E1.0D Porl OPTI42
Summary Clock Video Floppy Fixed Bool- Seq Koyboard Mor¢ —— -
Powerup NumbLock ... Disable
Typematic Override .....c..covvvveiveiiiieeee e Cnable
Delay Belore Repeatl .........cooovviiivieeee e, 0.50 scc
Typematic Repeal Rale ..........cocovvveiiiii, 30.0 cps
v F10 TO Record and Exit -4 1o Select Home End | - Moves Cursor
W Key Board of Numiock Key On or O,
MR BIOS (im) Copyright (C) 1991, Microid Rescarch Ver E1.00 Port OPTI42
— —— Mote First-Aid Cache Shadow DMA Chipsel Securily
Certain PC design advances may reveal/cause dillicullies wilh existing
software. These special options may correct!enhance syslem
operation.
Novell Keyboard management ...........c.oooeeeiieninnnne No
A20-Gate Always Enabled ettt ran e No
.
F10 TO Record and Exit - 1o Select Home End | = Moves Cursor
B Keep lhe default ""No”’
20
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‘ME BIOS (Im) Copyruth Uor 1991, Microid Research Ver E1.40 Port OPTI42

8 Sct this Value is defauill condiion about system cachg peifosmance!!

. i il et

- OPTI4geH

i —-— Mor Q0 '-|r*' C'mhc Shadow DMA Chipsct Srv-urny
Int=:nal Cache .......... Eit; '
" ache mable  \ON-CACHE BLOCK 1
External Cache ... Fnable SIZC i Disabic
Write Timing .............. 1 W3 Base ..ooooieeiiin Disable
Read Timing .............. 1 WS \ ,
Cache Size oo 12sKk  NON-CACHE BLOCK 2
Sicl s Disable
i . Bast i, Disable
Runtine Hol- Key Sequence |
CTRLALT - ... Gisable Cache | ~  V1de0 RCM ... Cacheable
CTRL ALT + . Enable Cache |
-
F10 TC Record and Exit - to Select Home Eng ! — Moves Cursor

WP

MR BIOS (.m) Copyngnl {C) 1991, Microid Resnarch Var £1.20 Port CPTI42
—-—_—— More FIrSl Aid Cachc Shadow DMA Chipsot Secunty
Qo0 BIOS ............................................. WP-Shadow
OO0 SY ST M e e raeann Vancant
DCOO ADAPTER ..ot o e, Vancant
D800 ADAPTER ioieies o et v ee e Vancant
DA0D ADAPTER oot e e e Vancan!

DOOD ADAPTER ..ot o e, NPT Vancanl
CCO0 ADAPTER ..ot e, / ............ Vancant
CB00 ADAPTER ..o v poeve crieieens Vancant
CAa00 VIDEOD ...t e e WP-Shadow
CO00 VIDEO .......coovviiis s e, O WP-Shadow

= Wrile — Prolect . RW = Rond / Write
l 10 10 l!cc.ord nnd l'xll '_ fo ! r\Ier:t Homr.:' Gnd | -~ Moves Cursor

"‘-NP-Shariow" is Shadow ENABLE

27
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EL BIOS COMO HERRAMIENTA DE DIAGNOSTICO

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

Las funciones que realiza un programa Monitor son las siguientes:

Configuracion de Interrupciones

Configuracién de DMA

Configuracion de Puertos (Serie y Paralelo)
Configuracién de Teclado y ademas periféricos

Transferencia de Control hacia:

a) Un sistema de mayor jerarquia

b) E! usuario

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

Cargado de datos en memaoria
Lectura de datos en memoria
Control de Periférico

Ejecucidn de programas

Haciendo un andlisis de eslas funciones es posible realizar un reconocimiento de hardware
inslalado en la compuladora haciendo una serie de accesos a las rutinas adecuadas de BIQOS.
Antes de enirar a este punto es importante tralar algunos puntos basicos para uyna comecta
asimilacion de los elementos que aqui se expongan,

MAPA DE MEMORIA DEL SISTEMA

Concretamente, en las computadoras personales de IBM, el programa de inicializacion se
conoce como BIOS (Basic Input Output System). En [a figura 1 podemos apreciar el Mapa de
Memoria de una IBM PC original. Este mapa de memaria se ha respelado en su configuracion
para mantener compatibilidad con modelos posteriores de PC’s y PS/2.



Analizando el mapa propueslo, el espacic direccionable de 1 Mbytes de 8038 fue dividido en
varias dreas funcionales, 1a que en este momentc nos ocupa es 1a correspendiente al BIOS. Es
importante notar que cualquier Sistema basado en este microprocesador debe tener memoria
ROM en la parte mas aita del espacio direccionable de 1 MB debido a que cuando el sistema es
encendido, el micro ejecuta el programa que inicia en la direccién FFFFOH.

MAPA DE MEMORIA DE LA iBM PC

Asi mismo, tiene reservado los primeros 1024 bytes de RAM para almacenar en él una lista de
vectores de interrupcion ( direcciones de rutinas manejadoras de interrupciones). EI resto del
mapa de memoria sigue esla division general entre RAM en la parte baja y ROM en [a parte aita -
del espacio direccionable.

EL MICROPROCESADOR 8088

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

En esencia, el microprocesador determina la capacidad del iema ya que su velocidad
establece la velocidad maxima de gperacidn del sistema, siemc - que los dispositivos que lo
acompafien (memoria, puenos elc.) trabajen a la misma frecuen  de operacidn, sus pines de
datos y direcciones establecen la capacidad de almacenamientc 2l tamafio de las palabras,
sus pines de control indican ei lipo de interface E/S que debe ser usada.

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

1. Provee las sefales de tiempo y control para todos los elementos del sistemna.
2. Busqueda de instrucciones y datos desde la memoria

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

4. Decodificacidn de instrucciones.

EL BIOS

El BIOS estd echo de c6digo y programas que proporcionan el control a un nivel det disposilivo
para la mayor de los dispositivos de entrada salida en el sistema. En la familia IBM PC, el BIOS
esta contenido en ROM en la tarjeta principal de! sistema, junto con un conjunto de rutinas
liamadas POST {Power On Self Test), que verifican Ia maquina cuando ésla es encendida.

£1 BIOS crea independencia del hardware proporcionando un cierto nivel de separgcion de éste.
Por ejempio, cuando se hace una llamada al BIOS que envie un caracter a la impresora, el
programador no necesita conocer la direccién de E/S de puerto del impresor ¢ como controlario.



El 8108 nermalmente es invocado via un conjunio de interrupciones veciorizadas en varios
puntos de entrada del BIOS. Otros vectores de intemrupcién son usados para servir la
interrupciones de hardware, tales coma bperacién de disco lerminada® En lérminos priclicos
el software invoca el BIQOS cargando 10s registros apropiados en el microprocesador y usand‘o
las instrucciones INT.

El BIOS es extendible. Cuando las rutinas POST se ejecutan como parle de su operacién busca
el espacio de direccién de la ROM para rutinas add-on las cuales entonces son invocadas asi
que ellas pueden instalarse por si mismas. Por ejemplo el IBM EGA, exliende la interrupcién de
video INT 10, como se indica en 13 tabla 2.

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

Los vectlores de interrupcion, usados como apuntadores a dalos en lugar de cédigo, permiten
alterar facilmente el ambiente de lrabajo de la computadora.

En lo que se refiere a las localidades de memoria absoluta, nétese lo siguiente: Algunas
funciones han sido agregadas a los vectores de interrupcion (0:0 a 3FF), pero ninguna funcién
ha sido redefinida. Los mapas de memoria para el despliegue de video (AC00:0, BO0O0:0 B800:0)
no cambiaran e! modo de operacién del BIOS para un modo de video dado. Si el mapa de bit es
alterado, un nuevo modo es definido para soportario. Las dreas de dates del ROM-BIQOS
(iniciando en 40.0) retendrdn sus definiciones actuales tanto como las funciones
comrespondientes estén definidas. En otras palabras, |as definiciones pueden cambiar a capricho
de IBM.

INTERRUPCIONES EN EL 8088

Una interrupcién es un microprocesador es la suspensién temporal de a ejecucion del proceso
que en ese momento realiza el procesador, e inicia la ejecucién de otro, que por lo general se
conoce como Servidor de 1a Interrupcion. El Controlador de Interrupciones es ei encargade de
determinar la causa de la interrupcion, tomando la accién apropiada y regresando el control al
proceso que originaimente fue suspendido. Esto es, se selva es estado actual del sistema en el
stack y se salta a una rutina de servicio a la interrupcidn solicilada, dicha rulina es delerminada
por el nimero de la interrupcién. Después de que la rutina ha terminado, se realiza un tegreso
de interrupcién’ lo cual causa que el programa que 58 trabajaba previamente reasuma su
ejecucién,

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 1a tabla
de Vectores de Interrupciones en un formato segmento-desplazamienlo {segment-offset). Esto



_significa que <ada direccion requiere 4 bytes por lo que el 8083 soporta 256 veciores de
interrupcion. Zstos 256 tipos de interrupciones pueden agruparse en lres categorias basicas:

* Intemas de Hardware: Generadas por ciertos eventos encontrados durante la ejecucién de un
programa.

» Exiernas de Hardware: Realizadas por los controladores de los disposilivos periféricos o por
coprocesadores

» Software. Realizadas de manera asicrona por cualquier programa al ejecutar 1a simple
instruccidn INT

Para cada tipo de interrupcidn hay reservado un vector de interrupcidn el cual especifica donde
5@ encuentra localizado el programa manejador de interrupciones para ese tipo de interrupeidn.

El sistema operativo se divide en dos: ROM-BIOS ( Read Only / '>mory-Basic Input Qutput
System) y 3OS ( Disk Operating System). Las interrupciones ' !5 a 1FH, son usadas para
interrupcicnas intemas de hardware y el , BIOS en tanto que las ints;rupciones z2H a 3 FH son
usadas por el DOS, y ol resto, 40H a FFH, esla disponible para ser usadas en aplicaciones
posteriores.

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

INTERRUPCIONES EN EL ROM-BIOS

Cada yna de las interrupciones en le ROM-BIOS esta asociada con un numero de opciones que
pueden ser accesadas dependiendo del valor contenide 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 ©°15

La parte del sistema operalivo que es cargada y ejeculacz - el cargador del ROM-BIOS es
llamada DOS. Contiene varias funciones que ia mayor pari= ‘35 veces sonde un nivel mucho
mas alto que las rutinas de ROM-BIOS (hay un cientz 'viape sin embargo). Todas las
funciones del DOS son accesadas a través de la interrupcien 21H. La cuai usa el registro AH
para pasar el numero de funciones requerido por el DOS. En la tabla 2 se muestran [as
principales funciones de la interrupcion 21H de DOS.



RUTINAS DEL BICS DE DIAGNOSTICO

En esle momenio ya tenemos 105 elementos necesarios para poder emplear aigunas de las
rutinas del BIOS mas importantes y Que nos permitiran realizar algunos diagndsticos sobre ei
funcionamiento de la computadora. Para ello se disefiard un pequedo programa que maneje
algunas de las interrupcionas dadas en [as tablas 1 y 2, evidentemente no es posible realizar e!
analisis de lodas las que se plantean en dichas lablas, por lo que se ha echo una seleccidn de
aguellas que sean mas representalivas del use y manejo de las interrupciones.
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THE 808- REGISTERS

Scratch-pad regisiers
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METODQOS DE REGISTRO

Velocidad de
transferencia
Tipo Sectores por pista Mbits/seqg
MFM 17 5
RLL 26 7.5
ARLL 34 10
ZBR raria 7.5-15
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METODOS DE REGISTRO

« MFM (modulacion Je frecuencia mocificada)
» RLL (longitud de corrica limitada 2,7)

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

Wis]




Factores de rendimiento de la unidad de disco

» Tiempo de busquada

» Capacidad de cilindro

» Tiempo de conmutacién de cabezas
» Tiempo de espera

+ Velocidad de transferencia de datos

yri

1"
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Factores del rendimiento del controlador

« Factor de intercalacién

» Administracién de la memoria intermedia

» Administracion de defectos

+ Administracién de errores

» Encabezamiento de mandatos

» Desplzzamiento angular de ¢ :mutacion de cabezas

+ Desplazamiento angular de cilindros
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Intercalacion de sector

2:1
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Desplazamiento angular de cilindro
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Interfaz SCSI

* Ventajas:

- Buen rendimiento

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

- Tipos de dispositivos mﬂltiplé§

- Capacidades muy grandes

- Indepejn:diente del sistema

» Dasventajas:

- No tiene el respaldo de BIOS IBM

- No tiene estdndares de adaptador de SCSI
- Se requieren impulsores de software

/7

27



Numeros de modelos Seagate

Factor Forma

1XXX = 3.5 pulg

2XX = 25 pulg
~adia altura

3IXXX = 3.5 pulg
altura, 1 pulg

4XXX = 5.25 pulg
altura completa

40

MB Interfaz

Se especifica sin formatear; | No especificada = ST412/MFM
v.gr.; ST225 es 25 Mbytes

sin formatear N = SCSI
R=ST412/RLL
A = AT Bus

X = XT Bus

E = ESDI

P
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Tipos de Circuitos Integrados
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SS: (Small

£

Scale Integration) Verias Compuertas en una pastiia

MSI ; (Madium Scele Integration) de 10 a1 00 Compuerias en una pasllle, I
-, . ' : Eﬂ

LS| : (Large Scale Integration) de 100 2 300 Compuenas an unn'-pastiila |

VLSI:&ery Large Séaie Integration) Miles de Compuertas en una pastila.
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