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"MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADOQO"

OBJETIVOS

Obtener de los participantes el perfil medio'ide 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 conotirhientog previos del tema’y elévar su gradiente con
tdpicos y tendencias de actualidad, refoézandoilo con teorfa y principalmente practicas, en
cada apartado del temario, a efecto de que consolide los habitos adecuados en el
‘mantenimiento preventivo y corrective bdsico-medio de sus equipos, sin‘pretender llegar a

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

b N
[ I A

Lograr que los participantes estén ciertos de que no se debe abusar de la confianza

adquirida, ni perderle el respeto a los equipos, ya que durarite el desarrollo del curso deberan

ir aplicando con seguridad, los conocimientos logrados, sin el minimo riesgo para el

o

hardware. AT -l

. A EE AP R B
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MANTENIMIENTO DE PC's Y PERIFERICOS AVANZADO.

TEMARIO

1.- EVALUACION PREVIA DEL :pnupo,,. -
2 .- REePasoY CONSOLIDACION, DE COP;ICEPTOS,.-
A
2.1.- Arquitectura de una computadora - o
| r2 .2.- Caracteristicas de los equipos: AT-286, 386, 486, 586, PS/2
»- 2.3.-Tecnologias ISA, EISA, MCA, SPARC.ﬁ!SC.CuqarO comparativo.
2.4.- Inyentario-diagnéstico de contral |

2.5.- Seccién de préactica.
3.- HERRAMIENTAS OE DIAGNGSTICO .

3.1- Programas de diagnéstico . _ _ L
3.2 .- "EPROM's" de Diagnéstico. P
+3.3.- Rutinas al B!OS::podgro_sa,herramienta.
3.4.- Equipos de Diagndstico.

3.5.- Seccién.de Practica.

4. -CONTROLADORES PRINCIPALES Y SISTEMAS MINIMOS.
4.1.-Controtador de Bus.

4.2.- Controlador de DMA.  “

4.3.- Generador de "‘heldi. T

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

4.6.- Controlador de Teclado.

- 4.7.-Seccidn de Prictica con manejo de

Osciloscopio y Puntas Légicas ‘ %
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5.- PERIFERICOS Y AJUSTES PRINCIPALES.

5.1.- Monitores.

5.2.- Unidades de Disco.

5.3.- Impresores.

5.4.- Seccidn de Prictica con manejo de

Dispositivos de Diagndstico y Alineacién,

6.- MANTENIMIENTO CORRECTIVO BASICO-MEDIO...

6.1.- Diagramas.

6.2.- Sefiales de Prueba y Diagndstico.

" 6.3.- Microcontroladores, relojes y bases de tiempo..

6.4.- Tendencias del Servicio y Metodologfa Practica.
6.5.- Seccidn de Practica.

7.- Discos DURDS.

7.1.- Principales Tecnologias y sus caracteristicas.
7.2.- Fallas de origen y mantenimiento flsico.
7.3.- Mantenimiento Lagico.

7.4.- Utile:rfas y Software de apovo.

PROFESORES: APOYO TECNICO:
Ing. Juan F. Magada. Carrillo Francisco G. Magaiia Du-ran ‘ ,
Ing. Saul S. Magana Cisneros Pedro Huerta Anguiano ]

Adridn F. ‘Maga_ﬁﬂai gisnerds _
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Mapa de memaria XT (ROM) i
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ArquitectiTa de una computadora

g C.1 System Memory Map
g Address Range] Start-End Name Function
0000Q0-03FFFF 000K-256K Bank0 | System memory (256K)
040000-Q7FFFF 256K-512K Bank 1 Systern memory (256K}
080000-03FFFF 512K-640K Bank 2 System memory (128K)
QAFFFF-OBFFFF 640K-768K Video Display card butfer (128K)
0C0000-0DFFFF 766K-896K YO ROM Expansion ROM (128K)
DEQOQ0-QEFFFF 8I6K-960K ROM Systemn usage {64K)
OFO00O-OFFFFF 960K-1024K ROM BIOS (64K) ‘
100000-1 1 FFFF 1024K-1152K Bank 2 System memory (128K) -
120000-15FFFF 1152K-1408K Bank 1 Systemn memory {128K)-
160000-FOFFFF | 1408K-16146K RAM Expansion RAM (14870K)
FEQOCO-FEFFFF 16146K-16210K ROM System usage (64K)
FFOO0O-FFFFFF | 16210K-16274K ROM BIOS (54K)
DEictc foio i) iolalsisialgislsisiololsioiois)s) S5 HEEEEHREEE
gl TS g e aesssEaEaaSEEaeasae55saa555!
]
{
U]
EEE
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Arguitecturs de una computadora -
Bk
D1 I/C Address Map

.

! Hex Range Devices Usage '!-‘ﬂ
000-01F DMA Controfier & Zystem g
220057 Interrupt controlier 1 . System E

{|  0d00sF Timer - § System 6
: 060-06F 1 G422 keybuzra) System
070~0’7F Real iime c.ock, NMI mask Sysiam [
080-09F OMA page register ’ Syitem 'Ll
0AD-OBF - Interrupt controtler 2 ¢ h h
! 0CO0-00F i DMA controlier 2 S, ..2m o
L CFQ Clear math Coprocessor busy System
; ' OF+ Reset math coprocessor Systemn H
. OFB-QFF Mzth coprocessor : ‘ Systerp '
1FO-1F8 Fixed disk : vo ;
200207 | Game O Vo o
278-27F ! paraltel printer port 2 o ;
2F8-2FF I Serialpot2 o |
300-31F | Prototype card Vo a -
360-35F Reserved Vo *
378-37F Parallel printar port 1 e
380-38F SDLC, bisynchronous 2 vO 5
3A0-JAF Bisynchronous 1 I{e] E
380-3BF Monochrome display and printar adapter o] 51
aC0-3CF "} Feserved lle} .'ﬂ
300-30F Colorfgraphics moritor adastsr ! Yo ﬂ
3FQ-3F7 Diskette controller e} d
3FB-3FF Serial port 1 ) ) Vo -m
Lt o Tt e T e e e T e e Te T T e S P Te 1o S S SIS SIS |01 C ) S = S =y oy
%amaﬁmﬁﬁggggggﬁgaggggﬁaaammmmﬂaﬂgr
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Arquitectura de una computadora bus XT
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Arquitectura de una cnmputadora’

Haar Panel
T TS TN SN 81/ Al 4f0 CH CK —
- | REIZTORV 82 4 A2 SD7 s\eE
; ssvde B3 A3 SO6 i
1 iRQ2 B4 - A4 SD5 il
5Vde B5 | L A5 SDa ]
X — = DRQ2 B6 - | A6 SD3
io Channel - -12vde B7 - AT, Spb2 g
oWwsS B8 - L AB D1 ol
© +12vde B - A9 S00 T
" GND 210 1 L A10 4/0 CH RDY %
N -SMEMW B11 ] | A11 AEN n
' -SMEMR B12 | [ A12 SA19 j
] IOW B13 - Faia SA18 i
-I0R B14 - Al SA17 I
i -DCK3 B15 | LA1S .SAi6 ]
i DRQ3 316 L A18  SA15 H
; -DACK1 B17 - AT SA14 i
1 g DRQ1 B18 - -r"la SA13 b
REFRESH = B19, . A19 SA12 _a
@ CLK B20 | A2 SA11 m
'RQ7 B21 - A2 SA10
i IRQE B2z | | 222 SAQ .
i IRQ5 B23 . A23 SAB g
. iRQ4 B24 1A24 - SA7 il
I3 B2 | A2 SAB 0
-DACK? 826 - A26 SAS5 [r]
- T/C 821, L A27 SA4 [
: BALE B28 ; . A28 SA3 0
+5Vds 829 - A29 SA2 q
0sC B30 | - A30 SA1 _ i
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~ Arquitectura de'una computadora e

T
| I
i _I'j‘
I
-MEMCS16 D1 tct SBHE g
YO CS16 D2 L C2 LAZ3 | T
IRQ16 D3 L Ca LAZ2 :
'. IRQT D4 L C4 LA21 i
. IRQ12 D5 L C5 LA20 '
IRQ15 D6 1 t C6 LA1S ,m
IRQ14 D74 L C7 LA18 5
-DACKO 08 - C8 LA17 g
DRQO D9 FC9 -MEMR T
-DACKS D10 + C10 -MEMW H
DRQS D1t 4 - C11 5008 I
-DACKS P12 - C12 SDo9 i
° DRQS D131 L C13 SD10 _;
-DACK7 D14+ L C14 SD11 i
DRQ7 D15 ! L C15 sD12 g
- +5Vdc D18 4 - C16 sD13 [F]
-MASTER D17 L C17 SD14 5
GND D184 Ci8 SD15 '!ij
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Arquitectura de una computadora

Function e
, 4
s Spars {8-bit ransfer :l'!i
) SDLC (8-bit trarsies, [
- Floppy disk {8-ti transfar) Ir|
s Spare (8-oit transtars [T
K Cascade jor CMa conirciter 7]
' E.1 DMA Channels 5 Spare (16-bit transfer) 7
: 6 Spare (16-bit transier} i
7 Spare (16-bit transfer) %
U]
I
E.2 DMA Controller Registers 'ﬂ
. 1
Hex Address Command Codes 4
- 0Co CHO base and current address -
0C2 CH0 pase and current word count hf’ﬂ
0C4 CH1 base and current address ™
oCe CH?1 base and current word count
ocs CH2 base and current address
0CA CH2 base and current word count ﬁ
oCC - . CH3 base and current address I
0CE CHa3 base and current word couni [
~ 0Do Read status register/;Write command register nl
oD2 Writz mode register . [
0D4 Reac temporary regis.eis/wriie command regis.er 0
0D6 Wrile voge register [
008 Clear byte pointar fiip-fiop [
- QDA Aead temporasy recistar/Write mask clear - n
TEAEAETWEEFAEIESEHE 00C Clear mask registar j1=15
ODE Write all mask registar Cits
LETC RN T SRR IS IS R e ls s oIS
: 1
E 5
‘ i
0
g B
L
U]
(0
E‘I
i
o




Aruuntectura deuns cnmputadura

E.3 Page Register Addresses

m% @mmumﬁ ) 1SS 15)5151S)51S]S]
i Page Register i/0 Hex Address -_r:.‘
5 DMA Chanral & 0087 i
g DMA Channei 1 0083 [
i DMA Channei 2 o081 "]
OMA Channei 3 0082 [}
OMA Channel 5 0088 .|
; DMA Channg! 6 0Ca9 0
: | DMA Channei 7 GO3A : N
: Refrash 008F :
] :
. £.4 interrupts _ I
i Level __Function - ﬂ
o0 System timer output 0 . : ‘
: 1 Keyboard output buffer fuil
2 interrupt from controfler 2 (level 8-15)
. ! 3 Serial nort 2
3 4 Seria! port 1
. C 5 Parallel port 2 : '
J 8 Diskette controller )
i 7 Paralle! port
8 Real-time ¢lock
. 9 Software redirected to INT DAH
; 10 Resersed |
li 1" Feservad f
| 12 Resarved
] i 13 30287
14 Hard disk griva
] 15 Reserved
TR e D1 S ] sl E eSS 15 leiei e Sl o o) GG S SIS S 51 5] 5] S S S S 1SS 5] = 151515
Poun s ammggggggﬁgﬁgggﬁgﬁﬁgmﬁﬁ%%
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1 .
G
8
m ]
1 5
G
i
[
)
B
5
G
17
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Arquitectura de una computadora

_

f)

- » 5}
In

Ir;
[}
E.5 Timers. 3‘1

| a

o 0

Channel Function T

0 System timer : ﬁ

: 1 Refresh request generator ;

2 Tone generation for speaker ]

| ;

| o g

! I

| &

]|

n

0

a
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1 0
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Caracteristicas de las distintas araquitecturas

ot
asasy EEEEEE = l S5
5 - 1S Iy
]
E{ xT &088 g
* iberacinon:1982 i
[ t Direccionamiento: 1MB 1]
I * Memoria Usuario:640KB &
ltgl * Almacenamiento:
32MB (MS-DOS 2.xx)
ll!l.iﬂ | 70MB (MS-DOS 3.xx) E
", ¥ V : . ,
E‘ : s.elumdad.de 477 a 10 Mhz. i
o ' ;
o g
E AT BO28K E
% " *Liberacion:1986 g
8 * Dureccionamiento: 16MB )
i * Memaoria Usuario: 156MB U
* Almacenamiento:2GB )
g * *Yelocidad:de 8 a 16 Mhz. i
‘ e ————— e & ‘ E
I
i
ﬁ )
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Caracteristicas de las distintas arouitecturas

-
Eﬁ@@@ SI515]161SIS)S] EEES SEE =
i
i
] === AT 303R6-2028R/SX g
Bﬁ .——" s Liberacion:1$32 E
i |1l * Direccionamiento:4GB
i * Memoria Usyario: 1
H Limitante Tecnolagica ]
* Almacenamiento:. en TB |
lI!!_illl N ::eloci'dad:de 16 & 30 Mhz.
@ | @
(]
i
I
i
g | AT G0dgs ' : E
0 * Liberacion: 1330 E
i3 * Caracteristicas [}
i Similares al 386
Eﬂ‘ﬂ * Incluye Memorsia Caché i)
i y Coprocesador E
* Tecnologia-RISC
1§ i | * Yelocidad:de 25 a 55 Mhz.
T Rk E
iry
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—Configuracion switches XT
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E The locations of the two switches are shown %‘
' in the following illustration of the system -
)
! board. 5
f
: 0
I LU Y]] )
,T_i-.; "‘_‘ _f?’;'q"ﬁ U I_J" 3 ﬁl
|lU' .JUI__I = _J-_al ﬂ
L rma T e B WAt }
a7y DOTUO “
i Rl
B L L T EL P P
roNooon I i
= AT Re Z 2
Tono ﬁm Il

E

v;I’Lk;
FAY
“@

Swz2
|

U a
o ‘ ]
' Fig. Locations of the DIP switches -l'lr‘ll
]

= Hmmmmmmﬁﬁmﬁﬁtr GBEeaEeEHEeEaEEeES =

S AR AR I IR S IR - TS SIS SIS TSTE] S5 ISSISISISISISISIS SIS 1] mmf
o u
f :
: :
B &
] I
) 5
0
‘ g
. )
E. E
g I
i

e



[¢IfaL)

g RIS e A eljel AIRIRIRIAPRIERYHE
BRI e JR R R i e Sotpie] @

= IR RIE P12 211521212
R Rl R el R R Rl Rl R el plRi e R R R R IR R R P Rl Rl

—

e S : SISISIS1SISISISISISISIS1S
i
5
5|
In
A.3 Descriptions of the corresponding DIP a
Switcrnes 7

1) SWl -- DIP Switch one

S

E'I'FBEBEQEQ

: Switch pefault
: No. Setting _ Function
: SWl-1 OFF tnabples disk drive. U]
E Swl-2 - ON .Disables 8@87 interrupt. )
! SWil-3 . (SWl-3 and SWl-4 determine the
; SWi-4 * amount of RAM installed on the
i system board.}
? 3Wl=5 * .Determines display type.
i SWl-6 * Determines display type.
: J g
! SWl-7 * (SW1l-7 and SW1l-8 determine the 71
‘ ShWi-8 * number of disk drive(s) [
. installed to the system unit.) q
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E 2) SW2 -- DIP Switch Two i
| il
Ll
Lﬁ] .
Ll'jl ‘ switch Default ﬁ
Lm NO. setting Function @
Sw2-1 Reserved. E
Lm SW2-2 Resarved, tﬂ
(0] sw2-3 ' Reserved. 7]
' Sw2-4 © FReserved. E
@ Sw2-5 Raserved. @
SW2-6 " nerermines the maximum amount A
I"[ v -f RAM which can be installed )
=5 the system poard without .
qu using a memory expansion adapter. |ﬁ]
g SW2=7 ON Znablas the built-in RS-232C port. @
: Sw2-8 ON . Enables ¢ne built-in parallel port. @
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A.S Quick referénce for Switch Settings
involved with the memory size
I .
: | |
SW2-6 ON - indicates the 64BKB version,
‘ OFF - indicates the 256KB version.

s i ey L S

Enabled 256K 640K
SWi=3 SWl-q .Bank version version

__________________________________________________ IJ
ON ON 1 64K 256K !

QOFF ON 1,2 128K 512K
oN OFF 1,2,3 192K ST6K g
OFF OFF 1,2,3,4 256K 640K 0
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SW1-SWITCH ONE %\
L |
I v et —— m
1)
I}
Swilch .ﬂ
\ No. Setting Functioa ’J
____________________________________________________ _ . o

. SWi-1 OFF ' Disable COM1

. ° ON(DEFAULT) Enable COM1
1] ! :I:q
' SW1-2 OFF | Disable COM2 [
) ON (DEFAULT) Enable COM2 4
e N —_— e d
SW1-3 OFF Enzble real time clock (RTC1) i
ON (DEFAULT) Enable real time ciock (RTCO) "
' q
SWi-4 OFF (DEFAULT) Disable [IRQ2 n
ON Enable IRQ2 5i
o 7]
, )
.} 0
. In)
- L m
d!ﬁmmmmmﬁﬁﬁﬁmﬁmﬁﬁmﬁﬁgﬂ

1 R AR A ammggggggﬁﬁﬁmgggmgmggmg}
g ? . 0

T " -] SSEEEEESSEEE



Em

; T \L i —
SERN ;ﬂ:| e el

E T ’DDLJLZHMW— i

llg:[ '31?__:*:_—:141:4.-—:':-1.-,-,-3__“_5 Jh-:; L—:_— : 1}

: 1
RS mmmmmmat‘mﬁﬁctaﬁﬁﬁm SESEeEaEEEEEEER :

B

R R RS Y 151 51 - [ (S S S SELISISEERERETIEEEISEIS IS Bt -

]

55

G |

S} =1510
|1S1515]

OS5 EEEE
=5

YT T PE SRECSOSEEBSESEER



[e O e SR

AR t@@:}“@mmiv

————

JUNPER SETTING FGR DISPLAY AT JP1 B
S - - o |

‘ . )
2
~ The buili-in display interface supporis flicker free scrolling for E]
the following display tvpes: 0

\ - 1BM monochrome compatibility ' g
pJ]

I' - IBM color graphics compatbility

- Hercules monochrome graphics compatibility !

—— . B e N —— T — ——— - J
. - Plantronics color plus compaubll:ty ‘ g_‘]

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

U
‘ L
When using EGA card, ihe build-in display interface should be !1;_1
disabled by closing jumper JP1 at position A and setting SW2-6 :lrl'i
to ON. The slide swiich SW4 must be set to COLOR or a
MONOCHROME  respectively __when _ using.__color _ or, |
“monochromeé momtor. Set SW4 1o color'if EGA mode’is used.— 0
]
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Refer to the table on the floppy disk driver bracket. Adjacent
to 768 KB and under SW2 you wili see two small rectangles.
The rectangles indicate how the swiiches are set. The third
switch on switch block SW2 (SW2.-3), and the fifth switch on
switch biock SW3 (SW3-3) are both set to OFF; and the fourth
switch on the switch block SW2 {SW2-), and the sixth switch
on switch biock SW3 (SW3-6) are both set to ON.

Again referring to the tatle, the two diskette drive

configuration requirz2s vou 1¢ . i the switches SW2-1, SW2-7

and SW2-8 1o OFF, OFF and ON respectively.
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BIOS AMEPICAN MEGATRENDS

. |
ESC = Exft. | «— ¢ — = Select. PgUp/PgDn = Modify 2 3 4| -5 6 ‘ 7| 8 |

0
m
r CM0S 521U P (C) Copyrignt 1953-1983. American Megatrends Inc,. E
Cate (mn/date’year) . Wed, Mar 151989 Base memory size : 640KB 5
T:me (hourimin/sec) : 13:29:34 Ext. memory size : 384 KB ]
Floppy drive A: D 1.44 MB, 3 1/2" Numeric processor : ~ Not installed ﬂ
Floppy diive B: 1.2 MB, 5 1/4" - H
Cyin Hsad WProm (Zone Sec Size l‘
Hard disk C:type  : 47 = USERTYPE 1224 16 1224 1224 36  330MB 5
hard disk O: type  © 40 820 6 ° 820 820 17 42M8 - -E
Primary display o VGAOreGA - -

Keyboard . Installed Sun [Mon [ Tue Wed | Th | Fri |Sal gl
Scratch RAM option @ 1 26 | 27| 28 1 2| 3| 4 g
s| ef 7( 8{ 9|10 1]

I}

12 13 ] 14| 15| 18l17] 18 %

FIXED tybe = 0%....46. USER defined type = 47 18| 20 | 21 22| 23|24 1 25 %
For type 47 Enter; Cyln.Head. WPcom.L Zone. Sec, 1 &
(WPcom is 0 for ALL. 65535 for NONE) 26| 27| 28| 29| 3031 1 ﬁ
a
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BIOS AM ERICAN MEGATRENDS -

T

"Usethe | « § -+ keysto highlight the paramaters you want ta change.
Usethe < PgUp> and <PgDn> keys to modify tha values,

Date and Time

Usethe | «~ + - keys o select the parameters you want to change.
Use the <PgUp> and <PgDn> keys to cycle through the available
settings.

cycle througn the available settings. Avallable floppy disk drives are 5 1/4"
(360KB, 1.2MB) and 3 1/2" (720KB, 1.44MB). If your system does not have
a finppy drive B, be centain 1o specity "Not instalied".

i

anary Display

SIS TSISISISISISISISISIS LIS IS]0 15

iy

Seiect the Primary dispiay field 1o establish the primary video dlsplav
-adapter type. Press the <PgUp> and <PgDn> keys to cycle through
‘the available settings: !

. @ Monochrome (Monocnrome adapter, includind MDA and Hercules) : |
@ Color 40x25 (Color @raphics Adapter inltialized in 40-column mada), _'::'11
® EGA (Enhanceg Graphics Adapter) or VGA (Video Graphic Array). -r’q
; e Color 80x25 (Coior Graphics Adapter initialized in 80-column mode). :Jlﬂ

" Floppy Disk Drives
|
' Select the Floppy drive field. Pressthe <PgUp> and <P _.a> keysto

Ill'x !Eﬂmﬁmmmﬁﬁﬁﬁﬁﬁﬁm Fﬁﬁm
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Hard Disk Drives _ oo : ¢
-For hard disk drives, use the <PgUp> and <FgDn> keys to cycle Ff
through the 46 types of disk drives suppornted. Type 47 is given to helf '
- the user defined its own drive type which will be stored in the CMOS. See T
“Table 3.2 fora printed list of these drive types. : , a "
} |
Bypassmg Keyboard Error :Ja
“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 repont a :
. any "Keyboard error' and will not wait for "F1" key to be pressed during (| A
system boot. g
n
b
o
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, Bypassing Video Error 8
‘ To configure the system for non dedicated file servers, you can set the 'J'\
video “Not installed” in the SETUP menu it you do not have a display o
; connected. The BIOS will not report any "Video error' and will not wait for i
; any "F1" key to be pressed dunng system boot.
Bypassing Floppy Error
I To configure the system wnhout floppy controller, you can set both the

810S supported toppy drives (A and B) as "Not installed”. In that case
3108 will not check for the floppy controller and will not report any efror.

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

S ISTISTSISIGISISISTS

Write data into CMQS and exit {Y/N}

Type"Y" and pressthe < Enter> key. The computer performs a cold boot
{equivalent to turning the power off and back again), followed by memory
test, and then tries to boot from the disk drive. If your hard disk has not
yet been initialized, be sure that you have a bootable DOS diskette.
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Table 3.2 Supported Hard Disk Drives
Write  Landing
, Type  Cylinders Heads Precomp Zone Capacity
33 1024 5 1024 1024 43MB ,|
34 612 2 128 612 10MB L!il
35 1024 9 None 1024 77MB
36 1024 8 512 1024 68MB ﬂ
a7 615 8 128 615 41MB ;
38 987 3 987 987 . 25MB 1
39 987 7 987 987 57M8B 4
40 820 6 820 820 41MB .-';i
41 977 5 977 977 41MB L
42 981 5 981 981 41MB
43 830 7 512 830 48\ 3 5
44 830 10 None 830 69MB 7
' 45 917 15 None 918 114MB §
46 1224 15 None 1223 152MB Ei
| 0
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The SETL'® program lets you specity your system's configuration of fﬂ
diskette drives, hard disk drives, video display, memory, date and time, I
The SETUP program is built-in, you do not need a diskette to use it. i
Note . .E
The following procedures assume your system has the Award 286 |

Modular BIOS installed. If your sysiem has a different BIOS in-
stalled, these procedures will not work,

To run SETUP program, simultaneculy press the < Ctd > < Alt> <Esc>
keys. The SETUP screen appears on ycur display:

AWARD SOFTWARE CMOS SETUP

DATE {MM/DDAYY) 6/15/89

SPEED SELECT NO . CHANGE

TIME {HH:MM:S5) 11:08:14

DISKETTE 1 1.2M 5

DISKETTE2 . 360K !

CYLS HEADS SECTORS PRECOME

DISK 1 2% 733 5 17 300

DISK 2NONE .

VIDEQ EGA )
i

BASE MEMORY 512 !

EXTENDED MEMORY © ;
i

ERROR HALT NQ'DISK ERRCR HALT }
i
i

} 1 movesbetweenitems, — —+ salects values

F10 recards chanages, F1 exns, F2 for color teqaole l
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82284
CLOCK ZENERATOR AND READY INTERFACE

rOR IAPX 286 PROCESSORS
(8223410, 52284-8..82234-6)

® Generates System Clock for iAPX 286 ¥ Available in 18-Lead Cerdip Package
Processors (See Packaging Spec, Order 5231369)

® Single +5V Power Suppl
B Uses Crystal or TTL Signal for Frequency 9 W PRy

Source B Generates System Reset Qutput from
Schmitt Trigger Input
B Provides Local READY and MULTIBUS2®" & Available in EXPRESS
READY Synchronization — Standard Temperature Range
) — Extended Temperature Range
The 82284 is a clock generataricriver whicn provices clock signals for iAPX 286 processors and suzser comoo-

nents. it also containg iogic 1o sup_ly FZATY tothe CFU ‘rom either dSYNCNronous Of synchronous saurees and
syncnronous RESET from’an asyncarcnous mput with Hysteresis.

AESET
aes P ngser
SYNCHROMNIZER
y ~—— Mot~ wPve
XTAL —_—
cse SRDY [} 2 17 [J ARDYEN
12 MuX ; - L
,_J‘ . SADYEN (]2 16 3]
;7 e READY ] 4 15150
e A EFI{]S5S gaz2a4 t4[ONC.
- FIEOs 13{3PCLK
ARDYEN —— A
anoy ___:D— SYNCHAONIZER .07 125 RESET
' x, 8 11 RES
SAOYEN —i READY GND [ ¢ 10 CLK
SROY —} LoGiC AEADY
51— sCLX
LT ——:D— GENERATOR eoLK
Figure 2,
Figure 1.” 2284 Block Diagram 82284 Pin Contiguration

"MULTIBUS is a patented bus of intel.

Intge Cord0r gt s AsTurmgs “a 200Ny Duty 107 (N8 Use 57 hny Segiry Orar T4 a0 Trzunry Emoogdmg v g0 i Produt! e Ofee Sogel Paisea L centes are mpeed
a9 January 1986
4-

& wTEL COPPORATION 1947 1
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82284

waveforms

: D |
CLK as 8 Function of EF) (82284-8 only) %%

—O—_ O

—

NOTE: The EFfinout LOW and HIGH tmes a8 Shown are reguired 10
guarentes the CLA LOW ard HIGH tmes snown.

RESET and READY Timing as a Function of RES
with $1, 50, ARDY 1o ARDYEN. end SRDY + SROYEN HIGH

oL

AES
Decends on \/ orevious
RESET iate Al RAES f
AEADY AN SR

NOTE 1: This 18 an asynchroncys mout. The Satup 2nd RCIa tmes
SROWN are requIfec to guaranies the resHONSE SAOWN.

AEADY and PCLK Timing with RES HIGH
] [

wi
Y ,,,lf.: it | a—“ :(__

!IUY
5!5\'!8

t'l"r'"" y

ARDY 7T

ARDYEN

f L:\ —QOP'J{ ks

READY

) )
J, “wote: {

MOTE ¥: Troyisanasvacnrgnoud irput The setup and hotd Hmes 1hown
are required 10 Quaraniee Lne re10c 10 ANOWH

WOTE 2: 1t SROY - SADYEN or A30Y - ARDYEN are active Delore
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8284A/8284A-1
- CLOCK GENERATOR AND DRIVER FOR
iAPX 86, 88 PROCESSORS

® Generates the System Clock for the a Single +5V Powaer Supply
iAPX 86, 88 Processors: :
5 MHz, 8 MHz with B284A ¥ Generates System Reset Qutput from
10 MHz with 8284 4.1 Schmitt Trigger Input

m Uses a Crystal o TTL Signal for
Frequency Sourc-

8 Provides Local READY and MULTIBUS?®
READY Synchronization :

s Capable of Clock Synchronization wity
Othar 8284As
®» Available in EXPRESS

- Standard Temperature Range
s 18-Pin Package - Extended Temperature Range

—_— —L.ex
xt—.
XTAL
SCILLATOR
o— Do
Flo— .
-3 -2 p—a PCLK
eFl ’ SYNC ._“ !_ SYNG
CsYaC _ ‘ AR
" i .
RDY1 1 '
N N e |
o L l v I

Rovz L CK! [,
AENZ ] [ o ol READY
EF1 _‘J:D—‘ FF2
ASYNC

. B284A/8284A-1 P8
8284A/8284A-1 Block Diagram Contiguration
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8237A/8237A-4/8237A-5
HIGH PERFORMANCE
PROGRAMMABLE DMA CONTROLLER

w Enable/Disable Centrol of individual m Directly Expandable to any Number of
DMA Reqguests Channels
® Four Independent DMA Channels u End of Process Input for Terminating
et . Transters ’
s Independent Autoinitialization of all
Channels ‘m Software DMA Requests
= Memory-to-Memory Transfers u Independent Polarity Control for DREQ
u Memory Block Initializatlon and.DACK Signals
a Avajlable in EXPRESS
s Address Increment or Decrement - Standard Temperature Range
» High performance: Transfers up to 1.6M a Available in 40-Lead Cerdip and
Bytes/Second with 5 MHz 8237A-5 Plastic Packages

(See Pacuaging Spec. Oraer #231360)
The 8237A Multimoce Direct Memaory Access (DMA) Controsler is a peripherat interface circuit for microorocessor sys.
tems. it is designed to improve system Serfarmance by ailowing external devices to directly transterinformation from
the systeM Mmamory. Memory-to-memory transter canability is also provided. The B237A pifers a wige variety of pro-
grammable control features 1o enhance data throughput and system optimization ang 1o atlow dynamic recontigura-
ton unger pragram contral, .

The 8237A is designed to D® used in conjunction with an external 8-bit address register such-as the 8282. It contains -

{our iIndependent cnannels ang may be 8xtanded to any number of channeis by cascading aggditional controlier ¢hips.

The three Dasic transfer modes allow programmability of the types of DMA service by the user. Each channel can be
indivigually programmed to Autoinitialize 1o its original condition following an Eng of Process (EQP).

Each channe! has a full 64K address and worg c.our\: capability.
The 8237A-4 ana B237A-5 are 4 MHZ and § Mz selected versions of the standard 3 MHz 8237A respactively.
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Figure 1. Block Disgram Pla Configuration
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B237A/823TA-4/8237A-5

Table 1. Pin Description

!— Symbot

' Type i

Name and Function

Symbol

Type

Nama ana Function !

Yeeo

Power: + % vct supoly.

Vss

| Groung: Grocaa.

CLK

 Cloch Input: Clock Inoul cantrols
the internar goeral:ons o the
BZ37A ang, s rate o! cata trans.
f fers. Tne yncul may be anven at up
|10 3 MM tor e slandarc 8237A
fand oo to & MMz for the 8237448,

| Chip Select: Chip Seiec! s an ac-
| ive low inpyt useg 10 seiect the
182374 as an #O gevice cunng the
lgie cycte. TR allpws CPU com-
T mumcation on the data bus,

Resst: Aeset is an actve high in-
pui which clears (e Commang,
Status, Peguest ang Temporary
registers. 1t aisgo clears Lhe
trstiast fho/fltop and  sets the
Masw register. Following & Rese
Ting device 15 10 the Iole Cycle.

READY

" Rsagy; Reacy i3 an 1Nout used 1o
exteng the memcry read and wine
pulses from the B237A fo accom-
motate siow memones or I'Q per.
pheral devices, Ready mmust not
make trangitions gurng s speck
fisC 3etyp'hold time

HLOA

» Hold Acknowladge: The active
L RIgR Mol Acxkngwiegze from (he
I CPU indicates that 1t has relin-

quished control of the systam
i busses,

DREQU-DREQA

| OMA Raguest: Tre DMA Requast
lines are individual asynchroagus
cnannal recuest inpuls uSec by pe
ripherai circuits to oblain DMA
| service, In fixad Poonty, DREQO
inas the nighest aronty sng
i DREDA nas the 1owest Drionty. A
1 recuUest is generaten Dy activating
' the DREQ hne of & chnannel. DACK
will acxnowledpe tne recognition
ot QREQ signal, Pojartty ¢f DREQ
IS programmabie. Aeset nnalizes
imn‘ nnes to active nigh. DREQ
| MUST De Ma-ntaINeC until the eorre
' soonaing DACK goes active.

C8c-0B7

e}

+ Date Bus: The Data 8us hines are
gmuuncnonu three-state signats
| CORNECIAG O INe $ystem Oata bus.
" The Quiputs are enasied in the Pro-
! gram condimon Suning the /O Read
{toc outout the conients of an Ad-
|dress register, & Status register,
the Temporary registes or & Worg
Count register 1o the CPU. The out:
| puts are gusadiea ana the inputs
| are reag guring an /O Write cycle
! when the CPU is prograrmming the
(82274 control registers. Duning
i DMA cvecies the most significant 8
{DIls F the 3T70ress are SuIOUL ON1G

tNe OBTA Dus Lo D St:oDeC nia #n
axternal 1steh oy ADSTE. in mem: |

ary-te-memory operations, data |
lrom tha memory comes info the
82374 on the aata bus during the
read-trom-mamory transfar In the
wrile-io-mamary transler, tha Oata
bus Sutpuls place the data inlo the
fAeéw Mmemary iocation

10R

uo

11D Ased: /Q Read i3 a Dicirec:
{Iona) aclive Iow 1Nroe-11ale kne In
the laie cycle, «t 13 an Japut contrel
fignat used by the CPU 10 resd the
Conirol registary. in 1he Active Cy-
cie, 1t s an oulput control signal
used by the 8237A to aczess data
fTom a pancheral dunng a OMA
. Write transier.

oW

[{le}

O Writs: UQ Write 18 a Dudiree-
lional active low Three-state line. In
ihe idia cycle, 11 (% an npyt control
signal useg by the CPU 10 loag in-
formation into the 82374 1n the Ac-
tive ¢ycia, it 15 ah output contrel
signal ysea Dy the 8217A to load
dais 10 the peripheral dunng a
DMA Read transler.

I1s]

End of Procsss: End of Process in
&N active low midirectional signal.
|nf0fmll|0n COﬂC.rﬂlﬁg the com-
piation of DMA services is avail-
abie a1 the Digirectiongi EO_P IL R
The B237A aligws an external 5g-
nal 1o terminate an active DMA
service. This is accomphshad by
putiing the EOP. input low with an
axternal EOP signal. The 82174 ak
80 Generates & QUISS when (he ter-
minal count (TC) for any channel 13
reachec. This generaies sn ECOP
signal wnich 1s outpyt througn the
EQP Line. The reception o!f £0P,
elinar internal or extarnal. . will
cause the 8237A 10 lermunate the
service. resst the request, ana, if
Autoinitialize s 4nabled, o wnis
the bDase registers (O the Cyurremt
registers of that channel. The mask
bit ang TC bit in the $tetus word
will Do set 1Qr the curfently aZlwe
cnannel by EGP uniess the crannel
is programmag for Aulinitialize. In
thar case. the mass &1 remaing us-
changea Dyring Memary-1o-mamary
transters, EOP will be output when
the TC lor channel 1 occurs. EQP
should be tied Mgh with & pull-up
rasis1or if it 8 nol used 10 pravent
erronaous end of process inputs.

| AD-A3

g

| Address: The four least significant
acdress hnaes Are Didirashiongl
three-state s.gnals. In the tdile Cy-
cie they are 1InDU1S angd are usec Dy
the CPU 1o address the reg.ster
tC De loanes of fead In the Active
| Cycle they are QUIDUIS and arQwide

the ‘tower 4 bits of ine outpul
l 200ress

- !



B237A/B237A-4/823T7A-5

Table 1. Pin Description (Continued)

] Symbol ' Type ! Narme and Function Symbol E Type Nams ana Functlon _1
‘ A4-A7 C | Address: The lour most significant AEN O | Adgrass Enabie: Acdress Enable
| acarass lines are tnree-state gu!s erabigs the S-bit latch contaimng
| puls ant rrowide 4 bus of address, the vpper B address bits onio the
' These ife enapied only auning systerm addaress bus AEN can aiso
L | the Tv  -tace. i be used to disable ciher sysiam bus
HEQ O | Hold Request: This s ihe Hoid Re- | grivers cunng OMA transters. AEN
| guestic 1ne CPU ang 13 usec ta re. i v active HIGH.
Quest control of the svatem dus, It} ADSTB O | Address Strobse: The active high,
lt the corrasponding masx bl e Agzress SiroDe s used 1o sirgDe the
} tlear, the preserce o! any vaigd “Oper aZ0ress Dyte 1nto AR extarnal
. DREQ causas 8237A 10 :asue the | 1areh. '
] ' hRQ. MEMR O | Memory Read; The Memory Read
CACKI-CACKI C | DMA Acknowisdge: TMA  Ag- $1G7ai 13 an aclive 1ow INree-siate
| KPOwleoge 15 USeS 1o Nolly the in- OulpUl used 10 access daatrom tha
¢« givigual peripherats when one has seleciea memory Iscanan dunng &
l beer granted & OMA cycie The COMA Read or 8 memary-1o-memory
{ sanse of hese lines is program- | transter.
i T...D:;;,Re“‘ sitiahizes them to ac- EMW L fhmonr Write: The Memary Wnite
- S &R 2Chive lOw three-state output
used tC wrilg 0ala 10 the seiected
s memgry location guning s DMA
FUNCTIONAL DESCRIPTION While or a memory-to-mamory
: transter.

The £237A block™diagram includes the major logic
blogks and alt of the nternal registers. The cata inter-
conneclion £atns are alsd shown, Not snown are the
varigys control signals between the blocks, The B237A
coniaing 344 bis of internal memory in the form of
regisiers. Figure 3 Iists tnese fregisiers by name and
snows the size of eacn. A detailed cescription of the
registers ang tneir tyunctions can Je found wunder
Regis:er Description.

L . Mame [ Slre Number

U Base Acoress Regiaters 16 bita 4
Base Wara Coynt Registers ALY «
Custent &zaress Fegisters 15 s 4
Current Wora Count Regisiens 16 o1y 4
TemDOIATY AQQress Regisief 16 oita 1
Tarmporary ¥vcrd Count Regisiet 18 tits 1
Siatys Reguster 8 bits 1
Commang Ragater N1 1
Temdarary Aegister A bits t
wmoce Requsiers [-3-1H ] 4
Mash Register 421 L
Fezoest Regiatar 42118 t

Figure 3. 8237A Intemal Registers

The 8237A contains three basic blocks of control logic.
The Timing Control block generates internal timing and
external control signals tor the 8237A. The Frogram
Command Control Slock Qecodes’ the varous com-
manas given 1o the B237A by the mICroprocessor prior
to servicing a DMA Request. It aiso gdecodes tne Mode
Control worg used to seiect the type of DMA during the
servicing, The Prionity Encoder Dlock resalves prionty
contention between DMA channeis requesting service
srmuianegusly. ’

The Timing Control block derives internal timing from
the cleck inpul. In B237A systems this inpul will usually

54

be the o2 TTL clock fram an 8224 or CLK from an
BOB5AH or B2BAA. For 80B5AH-2 systems above 3.9 MHZ,
tne 8085 CLKIOUT) aoes not satis!y 8237A-5 clock LOW
and HIGH time requirements. In this case, an external
clock shoulc D€ usec ¢ anve the 8237A-5,

DMA Operation

The 8237A is designed to qoerate in two major.cycies.
These are calied igle anc Active cycles, Each gevice Cy-
cle is made up of a number of statas. The §237A can
assume seven separate states, each compoased of one
ull clock period. State | (SI) is the mactuive state. It is
enterad wnen the B237A nas no vatia DMA requests
pending. While in S1, the DMA centroiler is tnactive but.
may be in the Pfogram Candition. being programmed Dy
the processor. State $0 (501 is tne first stale of a DMA
service. The BZ37A has requestec a holg but the pro-

cessof has not yet returnec an acknowledge. The 8217 A* ’

may still be srogrammea until it receives HLDA trom the
CPU. An acknowledge trom the CPU . will signal that
DMA transters may begin. 51, 52, 83 anag S4 are the
working siates of the OMA service. 1f more time 13
neeged to compiete a transter than is availaple with nor-
mal timing. wait states (SW) can De Insertec belween 52
or 53 and 5S4 by the use of the Ready line on the 8237A.
Note that the data is transferrec girectly trom the [He}
gdevice 10 memory (or vice versal with iOR ang MEMW (or
MEMR ang IGW) being aciive at the same tme. The cata
s not read into or driven out ot the 8237A in LO-10-
memory or memory-10-iQ DMA transiers.

Memory-to-memaory transters reguirg a read-from ana a
wrile-ig-memory 1o Complete each transter. The states,
which resemble the normal working siates, use two
awgt numbers for identificauon. Eight states are re-
guiregd tor a singie transter. The first {our states (511,
$12, §13, S14; are used tor the read-from-memery half

COONTROT AR D
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B237A/B237A-4/8237A-5

anc the lasttour siates 521, S22, 523, 5241 for the write-
.mermey nait of the transter. ’

1DLE CYCLE

wnen nd channel is requesting service, the 82374 will
entar the Igle Cycle and pertorm "SI states. [n this
cvcle the 92374 will samgle the DREQ lines every clock
cycte to getermine if any channel is recuesting a DMA
senice. The Jevice will also samsle C3, Iooking for an
aitemat by the micragrocessor 10 write of read the inter.
nal registers of the B237A, wWhen CSis low and HLDA is
jow, tne B2374 enters the Program Congition. The CPY
ca~ now eslablish, change or 'nspegt (72 internal gelini-
nan of the cart by reaging from or writing Lo the internal
registers. Aaress lines AQ- A2 are inputs 10 the device
a-= serezi ~nhich registers w~iil be read or writlen, The
iCH ang ICW lines are usec 10 Select and time reads or
writes. Due 10 the number and size of the internal regis-
ters. an internat flip-flop is used to generate an addi
nznal bit of agoress. This bit is used to determine the
uscer or lower byte of the 16-bit Acddress and Word
Count registers. The flip-llog 15 reset by Master Clear or
Recel. A separate software command can also reset this
thg-tlop.

Special so'tware commands can be executed by the
E237A in tne Program Congition. These commangs are
decoded as sets of aagresses with the S and IOW. The
corMmanss 4o not make use of the data bus. Instruc-
nens inciude Clear Firsy/Last Flip-FLop and Master
Clear, .

ACTIVE CYCLE

VWhen the 82374 is in the idle cycle and a non-masked
channel rexuests a DMA service, 1ne cevice will output
an HAQ 10 the MiCroprocessor and enter the Active cy-
zle. 1 is in 1his cycle that the DMA service will take
place, in one ot tour modes:

Single Trenster Mode — In Singla Transfer mode the
cevice is 2rogrammed 1o make one ransier only. The
wor2 count will be Oecramented and the address dec-
rementec or Ingcremented toliowing each transter, When
tne worz count “rolis over” trom zero 1o FFFFH, a Ter-
mizal Count (TC will cause an Autoinitiahize it the cham
nat has been drogrammed 1o do s,

CREQ must be held active until DACK becomes active in
crcer 1o be recognized. [t DREQ is held active through-
cutthe single transfer, HRQC will Qo inactive and reteasa
ine dus to the system. it will again Qo active ang, upon
receint of a new HLDA, another single transier will be
perfarmed. in BOBOA, 80BSA M, B0BB. or BOBE system this
will ensure one tull machine cycle execution between
OMA transiers. Details of iming between the 8237A and
other bus control protocols witl depend upon the char-
actenstics of the miCroprocessor involved.

Block Transier Mode — In Block Transfer mode the
device is activaled Dy DREQ to continye making trans-
ters Quring the service until a TC, causea by worg count
3Cing 10 FEFFH, or an external Eng of Process (EQOP) is
encountered. DREC neeg only be hald active unti| DACK

becomes active. again, an Autoinitiallzation will occur
at the end of the service if the channe! has been pro-
grammed for it

Demand Transfar Mode — In Dernand Transfer mode the
device i programmed to continuge making transiers
until @ TC or external EOP is encountered or until DREQ
goes inactive, Thus transfers may continue until the ¥Q
device has exhausted its data capacity. Atter the VO
device has had a chance to catch ug. the OMA service is
re-established by means of a DREQ. During the time
between services when the microprocessor is allowed
to oparate, the intarmediate values of adoress ang word
count are stored in the B237A Current Aadress ang Cur-
rent Worg Caunt registers. Only an EOP can cause an
Autoinitialize al the end of the service. EOP is generated
either by TC or by an externa! signal.

Cascade Mode - This mode is used to cascade marethan cne
8237A together for simple system expansion. The HRQ and
HLDA signals from the agaitional 8237 A are connecied to the
DREQ ana DACK signats of a channel of the initial 8237A,
This allows the DMA requests of the acgiionai device 19
propagare hrough the priority network cir¢uiiry of the greced-
ing device. The priority chain is preserved and the new Jevice
must wait for % turn to acknowedge requests. Since the
cascade channel of the initial B237A is used onty for prior-
itizing the additional device, it does not culout any acdress
or control signals of its own. These could confict wun the
outouts of the active channei in the adged device, The B237A
will respona to DREQ anc DACK but all other outputs except
HARQ will be disabled. The ready input is ignored.

Figure 4 shows two additional devices cascaded Intc an
initlal device using two of the previous channels. This
forms a two levat DMA system. More B23TAs couid be
agoed at the second iavel by using the remaining chan-
nels of the first level. Additional Qavices can also be
added by cascacing into the channeis of the second
ieval devices, forming a third ievel.

In0 LEVEL

13T LEVEL &2ITA

] [-LT7- Iy p— ¥ .}
\—- LI DACR }—=| miDa

oItA

DALY [=—nsmyq MRQ

OACR p——"=1 HLDA

tmITLAL DEVICE RZITA

ADD T ICMAL
DEVICES

“

Figurs 4. Cascaded 8217As
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TRANSFER TYPES

Each ¢! {ne three aclve transfer modes can pertorm lhree
cifdren: tyoes ot ransters. These are Beas. "Write ang Venily,
Weite transiers move cata trom anc 70 device 10 the memary
oy achivating MERW and 1GR. Read ranslars move gata irem
memary i an X5 devize by actvanag MERIR ana i5W. vealy
ransters are ossudo transiers. The 823TA ooerates as in
Read or Write transtars generaling agdresses. ang responding
¢ EOP. etc. However, the memory and I/C conira! Lines all
remain inaciive. The ready inpul 1s 1gnorea in verify maoge.

Memory-to-Memory - To pertorm oisck moves of data fom
one memory adaress $Jace 1o ancther wih a mimimum af
aregram effort and tme, the 8237A incluges a memory-10-
memory lranster feature. Programming a ti? in the Command
register selects channels 0 to 1 to goeraie as memcry-to-
meamaory transter channe's, The transter is inhaleg Dy Seiling
the scitware DRED tor channel G The 8237A recuests 2 DMA
service 1A the narmal manner, Aller HLDA 15 irue, the cevice,
using tour state transters in Block Transfer moce, reacs cata
from tne memory. The cnannel O Current Adaress reqister Is
the source for the address used and s decremented orincre-
menied In the normas manne’ The data Dyle read lrom the
memory 1s stored in the 82374 internal Temporary regsster.
Channet 1 then performs a four-state transter of the gaia ~»m
the Temograry register 1o memory using ‘he agdress 0 s
Current Aadress register and incrementing or aecrementingst
in te normal manner. The channel 1 current Worg Count s
gecremented. When the word count of channel 1 goes o
FFFFM, a TC 15 generated causing an EOF output terminating
the service. =

C- - -el 0 may be programmed 1o retain the same ad-
Gr. 2 iar all transters, This allows a single word 15 o8
wriiten tQ a block'o! memory.

The £237A will respond to external EQP signals during

memary-1o-memory transters, Data comparators in

tiock search scnemes May use this input 10 terminate
the service wnen-a maich 1s found. The timing of
memary-to-memory transters is tound in Figure 12
Memory-to-memory operalions can be detecied as an
active AEN with no DACK outputs,

Aytoinitielize— 3y programming a bit in the Mode register, a
channel may be set up as an Autcinitialize channel. Quning
Autoirutialize insahizanen, the originat values of the Current
Agaress ana Current Word Count regisiers are automalically
restored tram the Base Address and Base Word count regisrersy
of that channel toliowing EOP. The base regrsters are 1aced
stmultanegusly with the current registers by INe mucropro-
cessor and remain unchanged throughout ing OMA service
The rmask Dilis not altereq wnen tne channel s in Automnitalize
Foliowing Autoiniianze the channel is ready 0 periarm
anatner DMA service. without CPU intervention. as soonasa
vaha DREC is getected In order to Autaninibahize both chan-

Agls In @ Memory-i0-memory trénster, both word Counts shcud -

De programmed denucally It interruptec externaly. fe)]
pu.ses snouls be appheds in Doth bus cycles. :

Priority = Tha 82374 has two types of priorty enccaing aval-
aDie 35 Sshware seieciabie opuons Tne hrstis Fised Fnonty

whizh fixes (Ne channels in priority orger based upen the
descenaing valee of therr numner Tne channel with the lowest
oricnty is 3 foliowed by 2. 7 and the highest prignty channel,
G. Aner the recsgnmon 2 any one channe! for service, the
oiner channels are prevented Iram merierring with that ser-
vice unil 1l 18 compoioted.

The seccna scheme is Rotating Prignty. The fast chan-
nel to get service DeComes Ne lowest prianty charnel
with the others rotating accordingty.

mw ind rd
Service Secvica Sarvies
highest 0 T - zervice 3 —u— wrvicy

1 SRTYICE 3 -— request 0
2 ) _\o Y

1owest 3 1 - 2

with Rotating Pricrity in a sing'e chig DMA system, any
gevice requesting service s guaranteed 1o be recog.
rizec after no mare than three nigher prigrity services
have cccuffec. This prevents any one channel lrom
monogolizing the sysiem.

1
v

Compressed Timing — In order tO achieve even greater
tarougnoul where syStem characteristics permit, the
E237A can compress the transfer time 1o two clock
cycles. From Figure 1111 can be seen that siate §3 is
used 1o sxieng the access time of the reac putse, By
removing state 53, the read pulse width is made egual to
the write pulse widlh and a transter consists only of
5:ate 52 to change the address and state 54 to pertorm
tre readiwrite. S1 states widl still ccocur when A6-A15
need upcating (see Adaress Generation). Timing for
compressed lransters is tound in Figure 14,

Address Generation — In order 16 reduce pin count, the
B217A multiciexes the aight higher grder adcress dits
or ine zata lines. State S1 5 used to oulout ithe higher
orger agdress Dits 10 an external jatch trom which thay
may e placed on the address bus. The falling edge of
tzaress Strobe (ADSTB) is used to toad these Dits trom
tne data lines to the laten, Address Enable (AEN] 5 used
10 enabie the DIts ON1C the aadress bus through a thres-
siate enatle. The tower graer addreas Dits are outdut by
'mp B23TA Jirectly. Lines AD-AT should De connected to
the acaress bus. Figure 11 shows the ime relationsmps
selween CLK. AEN, ADSTB. DBO-DBY and AD-AT.

Ouning Biock and Demandg Transfer mode services,
wmich nclude multiple transfers, the acdresses geners-
s ez wiii De sequential. For many transters the data held
.~ tme grlernal agdress tatch will remain the same. This
cata need only change whan a carry of borrow from A7
12 Ak 1axes place in the normal seguence of agaresses,
7o save lime ang speed transfers, the B237A executes
S stales only wnen upgaung of AB-A15in tne latch I
necessary. This means tor long services, 1 states and
acsress Siropes may occur anly once every 256 trans-
ters. a savwings of 255 ciock cycles for each 256
ransters.

=,
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REGISTER DESCRIPTION

Current Addrass Repister — Each channel has a 16-bit
Current Adaress register. Thrs register holds the value
ol 1re adcress used guring DMA transfers The address
15 automatically inczemented or gecrementec alter each
transter and the intermediale values of the address are
stored in the Current Agdress register guning the trans-
‘ar, This register 1s writlen or read by the micro-
processor in successive 8-Dit bytes. It may also be reini-
tialized by an Autoinitialize bacx to 11y onginal value.
Autoinitialize takes place only after an EQP.

Currant Word Regisier — Eacn channal has a 15-bit Cur-
rent Worc Count register. This register celermines the
rnumbter of transters to be performed. The actual number
of transtars witl be pne more than the number pro-
grammed in the Current Worg Count register (i.e., pro-
¢cramming a count of 100 wifl result in 101 transtars). The
word count is decremented after sach transter. The
intermeaiate value of the word count 18 stored in the reg-
ister gunng e transter. Wnen the value in the register
goes trom zero to FFFFH, a TC will be generated. This
register is Ipaded or read in successive B-bil bytes by
the Microprozessor in the Program Condition, Follow-
ing tne end of a DMA service it may aiso be reinitialized
Dy an Autdinitiaiization back 1 its originat vajue, Auto-
initialize can eccur only when an EOP occurs. if it is not
Autoinitiatized, this register witl have a count of FFFFH
after TC.

Base Address and Base Word Count Registers — Each
channel has a pair of Base Address ang Base Word
Count registers, These 16-bit registers store the original
value of thewr asscciated current registers. During Auto-
initialize these values are used to restore the current
registers 1o their original values. The base registers are
witten simuttaneousiy with their corresponding cument
register in 8-Git bytes in the Program Condition by the
mizroprocessor. These registars cannot be read by the
TCrosprocessor,

Command Register — Tris 8-bit register controls the
oderation ot tne 8237A. 1t is programmeg by the micro-
2:3cessor in the Program Condition and is cleared dy
Reset or 3 Master Clear instrugtion. The following table
lisis the tunction of the commnand bits. See Figure 6 for
azgress coging.

Mode Register — Each channel has a 6-bit Mode regis-
ter assccrated with it. When the register is Deing writian
0 by the microprocessar in the Program Condition, bits
0 and 1 determine which channel Mode registar is to be
writtgn. '

Request Register — The 8237A can respond 10 reques!s
ter DMA service which are initigted by software as well
a5 by a CAEQ. Each channel has a request bit associ-
aled with it in the 4-bit Aequest register. These are non-
Taskable and subject to prioritization by the Priority
Encoger network. Each register bit is set or feset sepa-

Command Register

L T T B T [ RO

Mode Reglister
s a

T

3 1 1

r1 1]
_—
Lt
1
1"

00
M
10
1
XX

]
1

1]

2398

Request Ragister
T8 F 4 3 2 1

(T Ty TT7TTT11
[ ——— ——— a0
DCon't Cas ot
10
n
o

Bit Numiber

Mamory-to-memory disatle
Mamary-te-mamory snas

Channel Oactarasshoics ,_ ¢
Channe 0 addresa ACI angtle
tonQao

Contolier snable
Controlier disable

Nomma liming
Compreysed timing
Noitda

Fiveg prionty
Rotatng prarty

Late wrtle sstecton
Extenqeq wnte seiection
Hoiwdan

CREQ senss sctive high
DREQ sarss sctive iow

DACK pense sctive low
DACK sensa scuive high

G b Bl Humber

Channel 0 selnct
,Channei 1 saiact
Channel 2 selsct
Channal 3 seisct

vanty transter
Write transter
Raad 'ranster
lilegal

Hoins 6 and a1

Aytoitishzation ¢lsank
AutoinitutIEhon snable

Addrest InCrement selact
ACCress SECramMant seiect

Demand mode salect
Single Mooe seiect
Block mode seiect
Cascace moos salec!

0 Bt Number

Seisct channel O
Selec: channed 1
Seiect channei 2
Select channel 3

Raset requant bit
Sat requast bil

rately under soltware contro! or is cleared upon genera
tion of a TC or exterrai EOP. The entire register is
cieared by a Resetl. To set or reset a bil, the software
tocads the proper form of the ¢ata word. See Figure 5 for
reqister agdress coding, In order (o Make  software re-
quest. the channel must be in Block Mode.
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Mask Register — Sach channel has associated wilth ita
mask b1t wnith can be set to disadle the Incoming
CHEQ Eacnmas<tilis set whenits associateg channed
prozuces an £3F if ine thannel is not arogrammed for
Autgimihalize, Each Bit of the 4-bit Mask register may
4is0 De setorcleared sesaralety under sofiware control.
The entire register 1s alac set by a Resel. This cisadlea
alt DM A requests yntil a ~1ear Mask register instrygtion
allows them to occur, The insiruciion 10 Separalely set
Qrclear ihe mask its 15 similar in form 1o that used with

the Request register. See Figyre § for instruction ag-
cressing.

T 6 5 4 3 2 1 0 ea— Bit Number

T T T

T [ 00 Selec: imannel O Mash it
Don1 Care ! 01.5elec: cnannel 1 mask me
1§ Seiect ctanoe 2 mase nl
11 Select cha"e I mask it

] 0 Clear mase Wt
{ 1 Set mask oit

All four bits of the Mask register may also be writien
with a single commang.

T B 5 @& 3 2 % D ug——Bit Number
[ - —-
L I 1
— I I 10 Ciear channei g mask pit
11
i

Set channei 0 mask it

i | . 2 Clear cnannel 1 mash bl
1S4t chasnal 1 mask ot
'
! ‘ 0 Clear cnannel 2 mask bit
1 Set chanrai 2 mask it
0 Ciear channsi 3 mash pit
1 Setchannal 3 mask Bit

T B 8 4 3 2 Y te—gnhumow

Zrante D vat repcned TG
State C casreached TG

= " I "™ [ %a) reachea TG

1 Shanre G ras rescnea TG

C requedt

MR EE L]

Stathe 2 caguent

v Chat 3 requast
Termparary Register — T~z Temozrary register is used
10 NOIg cata aquring me=c7y-1s-memary transiers. Fol-
lowing the completion z* ins transiess, the last word
moved can De read Dy ne mzredrosessor in the Pro-
gram Condition. The Temdorary rejister always con-
1ains the |ast byte frans'e""ed in Ihe Srevious memory-
ie-memory Operation, us ess cleares Dy a Reset.

Software Commands - T-ess are addiiznal special software
commands which ¢an oe &6 22t in e Srogram Condition,
They o3 not gepend on 2. ssesic 5 Sattern on the data
bus. The three sottware -snmancs are;

Clear FirstiLast Flip-Flog: Thus tommand is execuled
prior 1o wriling Of reazing new a0c/ess of word count
intarmation 1o the B2374, Thus imnahizes the flip-tlop
fc a known stale $¢ inat subsequen: accesses to reg-
ister contents by itne microprotessor will adaress
upper and iower bytes it the correct sequence.

Mastar Clear: Thig s3'tware instruction nas the same
efiect as the hargware Feset, The Commang. Status,
Reguest, Temporary, and 1nteraal Firstuiast Fiip-Flap
regisiers are ctedrec and the Mask register 1s set. The
B237A will enter the 10ie cycle.

Clear Mask Register: Tnis commandg clears the mask
bits ot al four channels, enabling them 10 accept
DMA requests.

Figure & lists the address codes for the software com-

. I I H
. Regisier [Gar-!lon [— — __s Srals | mands;
i g '€s iOR 10w a3 Az A1 AD |
e B } Whie 3] 1 ] 1 1] o 1 i - s
, Made write o 1 o 1 6 1 33 | ar av | w0 | B Onar -
, Banues ! winte a o 10 8 v be la el gt 0 i meas Seats heme
L Mass ! SetResm | 0 1 0 Tt g 1 90 T+ 7etofold. e | mems Commont Raguars
[ Masa i wre a ' ¢} 1 ' 1 1 — 0 T
" Temaorary | Head o @ 1 LI T S - . CHRERES K L
! siaias | Read u o 5 1 o B 0 v b sl e 1 | bt i e Aeaupst Regeie

. ) ot | i e [ © i magar

Figure 5. Deflinltion of Register Codes T e 1 10 e T2 1 wer Soe wars Aagiate 84
voloa s ¢ ! | megn
. TR v L0 | wens ooe Gagurer
Status Register — The Status register 's availanie 10 be r ' T 1 e l e ol »....:. =
reag out of the 82374 by the microprocessor. it contains T o [ 6 Tt L 5 coeer e o Forin
intormation about the status of the devices at this point, . P T A P
This untormation incluges which cnannels have reached P e T 5 T oeme e
a lerminal count ang wincn channegls Rave sending DMA - T+ 1 3 15 |« e
requesis. Bits 0-3 are set every time a TC 15 reached by R T T 6 | v | 0 i Can sadn Regrsser
inal crnannel or an exteenal EOP 15 apptied. These bits T T T 10 | s | weee
are clearez upen Reset anc on each Status Read. Bits T T T T T T e e e
4-7 are sel whenever ther corresponding channel is —
reIuesling service. Figure 6. Sctware Command Codes
2-58
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-
| C I Regi ) iow 1l Sanan _i_l tarnal Flip £ j
ha ] e H alion — — — ntermal ! -
nne | »g ! TIE R ow a1 & m 2 ho-Flop , Oala Sus 3B0-DB7
c Base anz Surran! Adcresy Write ] 1 0 0 0 [] Q Q AQ-AT
] 1 0 [ ] 0 Q 1 AB-A1S
Curran! adaress Read o "0 1 0 0 0 [ o AG-AT
| ] 0 1 [ L] 0 Q 1 AB-41%
Base anc Turteni Wors Counl wnte o 1 ] o] Q ] 1 -] Wi-wWT
0 t -] +] Q 9 1 ' WB-w1%
Current wort Count Read | Q ] 0 ] 1) 1 -] WO-wWT
[+] Q 0 Q b} 1 H WE-W1S
1 Base ang SJrrant Agscass Wrire | 9 Q L] o 1 "] 0 AO-AT
Q Q Q ] 1 Q2 1 AB-A1S
Cufrent Agaress Resd l 0 ] ] Q ' 0 o AG=AT
Q 0 Q -] 1 o ¥ AR-ATY
Base and Cultent Wore Sount Wwrie 0 1 0 0 0 t ¢ WO- W7
Q 1 i Q 9 1 1 W WY
Current Warg Count Rasd < ] 1 0 0 1 -] WO-WT
I o o 1 0 [ 1 WB- w15
2 i Dase an3 Carent Acdress Wrile | 0 o ] 1 0 b [+] AD-A7
[+] Q ] 1 Q 0 1 AB-A1%
Curent Address Raag | 0 0 1 0 1 2 o 0 AG-A7
I n 0 1 [} 1 0 [} v AB-A1S
Base ana Current Worz Count | Wnte ' 0 1 [ 0 1 0 3 [ Wo-WT
i 0 ' Q [} 1 [} 1 1 WB. W 1S
|
] Currant Wort Count Paad i) ] 9 1 ] 1 [+] ' W0=WT
| i ¢ g 0 1 [ 1 1 W vith
‘ 3 Base ang Curent Addreas . Wrile i b] [+} ] 1 t 4] [*] AO-A7
I ' ] 0 0 1 1 ] 1 AB-A1S
3
: Curtent Adaress Asag Q [+] 0 1 1 0 0 AD-AT
! : o 0 0 1 1 0 1 AB-ATS
1 Base anc Current Wore Count Wnite [} 0 "] 1 1 1 1] WO-WT
| 0 ] ] 1 1 1 wWH-w1§
' 1 Curtent word Coum Paad Q 0 1 0 1 1 1 0 WO-wT
! ! e o 1 0 1 1 : Wa- W15

Figure 7. Word Count and Address Register Command Codes

PROGRAMMING

The 32374 will accept programming from the host prog-
essor any time that HLDA 15 inactive: this 15 true even if
rAQ is active, Tne responsibility of the host is t0 assure
1hat programming and HLDA are mutuaily exclusive,
N3te that a prodiem can occur il a OMA request occurs,
on an unmassed channel while the 82374 is being pro-
grammeqa. For instance, the CPU may be staning to
TBIIOGrA™ (e lwo Dyte Acdress register ot channel 1
whnen crannel 1 receives a DMA request. if the B237A is
enapied (bit 2 in the command register is 0} ang channet

.

' is unmaskeg, a OMA service will occur after only one

oyle of the Aacress regrster has been reprogrammed.’

This can be avcided by cisabling the controlier (setting
D1t 2 in the command regisier) or masxking the channel
betere programming any Olher regisiers, Once the pro-
grammng 15 compiete, tne controller can e enabled/un-
masked. ’

Atergower-up il is suggesiec that all interna! tocations,
esoecially the Mode regisiers. be l0aged with some
»alic vaiye. This should be done even it some channels
a'e unused.
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APPLICATION INFORMATION

Figure B shows a convenient method far configuring a
DMA system with the B23TA controller and an BOBDAS
80ESAH rmucroprocessor system. The multimode DMA
corirolier issues a HRQ 1o the orocessof whenever
there 15 at ieast one valic DMA request irom a peripneral
cevice. Whana Ihe processor replies with a HLDA signal,
the 823TA takes control of the address bus. the data bus
ang the cantrol bus, The agdress tor tne tirst transler

operalion comes out in two bytes — the least signifi-
cant 8 bits on the eight acdress outputs and the most
sigaficant 8 bits on the data bus. The contents of the
data bus are then jatched into the B282 A-tit latch to
complete the full 16 bits of the agdress bys. The 8282 s
a righ speec, 8-bit, three-state latch in 4 20-pin package.
Alter the iniuial transter t1akes Dlace, the lalchis upcated
anly after a carry or borrow is generatad in the least sig
nificant address byte. Four OMA channeis are proviged
when one B237A is used.

LAGORESS RUS Af-d1f

22 = . )

I

|l

o s

’—- e
. 0BT LATCH
<

L
ol
AG-ats AEM AG-43 Aa-AT 4 ADETE
BUSEN
H 23TA 8o~
LT Lo o - Pt
- - - o .
HOLD HAg x = E T « = § g
Jd 5 21 x 2 %2 I
cry J ] T ’
] 4
cLotK + \1\
MESET
B
14

MW O— 1 lcom-on.
;] } <o— ] sus
W Jo— '
nec.pet
IS N
| $YSTEW DaTa sus i ).

Figure 8. 8237A Systam Interface
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ABSOLUTE MAXIMUM RATINGS® ‘WOTICE: Stresses ascve those listed under "Absolule
Maximum Ralings'” may cause permanent camage 1o the
gevice, This 1s & stress rating only and tunctional opera-

ambient Temperature unger Sias .. ..... .. 0*Cto70°C ton of the device af these or any Q:her congitions above
Storage Temperature ... ... ... -65'Cto + 150°C those ingicated in the cperational seciians of this soecifi-
voltage on any Pin with cavon is not imolied. £xposure o absolute maximum

FaspecttoGround .., .. ... L., -05107V ranNg conaiions 1or exiended pericds may aflect devica
PowerDnssization. ... . oo 1.5 watt renatulity.

B.C. CHARACTERISTICS (T, = 0°Cto 70°C. Vg = S0V =3%, GND = 0W)

Symbol | Parameter | Min. | Typ(n Max. | Uait | Test Conditions
Vow | Cutout Migh Vaage 24 Vol e =-220u4
l 13 ! Vo g w100 2A THRQ Onty)
Voo | Dutoul LOW Vchiage 40 v lo = 2.5mA (gata Bus, EOP?
[ Igy = 3.2mA (other outouts)
ig_ 2.5mA (ADSTR) (Nete B)
V.o 1mou HMEH Yeliage Po2e | i V=r~05 | v iNote 8)
Vi !inzut LOW voltage P05 | P I v
I Ingu Load Current | '1 e i LA QV =« Vpy = Ves
s Ouiout Leawage Current i CRY) wA | D48V £ Vg < Voo
lec | W2-Supoly Current oo | 136 ma 1 T,=-25°C
‘ 110 | 150 mA | Ti=0°C
Ca - Dutput Capacitance P4 a pF
C, :lnouiCacacitance I [ oF fc = 1.0 MMz, Inputs = OV
Cip ! WO Capacuance oo L s | oF |
NOTES; ’

'-rC'CII vdlues are lor T =28V Agmingl DOy »SUISE SRS NOMINAL BPOCEYS A DRI ameter)

2

2 MUt UMING DATEMEISIS JIILME 1TANSINON Lmes 1o 00 Ny OF lesy WAvEIDIm Medturement DOINIL 107 BOIM INCut and oulnul S.grats are 2 OV tor HIGmM
21c 3 8V tor LOCW uniess otnerwise noted.

TTL

4

Swidl Icacg s ! qate 2us 13C0F capaciiance. ur'ess oine wise nated

"

Tag ne: [Gw 3¢ WIEMW Puige wigtn for narmal write was D8 TSV-100 N3 2k 2 120 g11Enges worie wil pe 2TCY-100 ns The ne: IDB or MEWME pulse
wiZIN lgr AGrmal read wil pe {TEY-50 ns ang for comoressec read wii be TS0y

TCQ s specleg 30 two citteren: output MIGH levels TDOT 18 maasured a1 20V TOQ7 s measured al 3 IV The vaiue 10r TOO?Z assumws an
enternid’ 3 A0 ouli-uD fesiste- tonnecied rom HRQ 10 Voo

wn

@

DHED sn0u'e De NeIC ACtive wrshil DATK 1§ relufned.

SREQ anc TAIK $13N7815 Mav Be AChivg MR OF Bctive 10w TiriNg CIAGTAS 335ume t™e act v Tg= MOOE

m

The vaiaes 2t Y - anu ¥i., Nave DEen cRanged trom the 1985 spacihiCdN0n 12 210w More cengr RGN

w

SuCseste ‘pag ang’ or write operations by 10 €xternd. Brocessdr 10 DFOGra™ € €1 g-rina INe CONtegher LI be tWED D atow at Heayt 500 Ny (o tne
I3TA atieasi 00410l (me BZITA-4 gna BRI 40D AR 107 The AZITAS 23 reCOvEy lime SEtwlen JCive (RBD OF wiilE DUISEY 3 NE SEME recovery ime iy
MREIEC DEIwesn 3N ACTYE FRED OF wrie DUISE TOlGwSC Oy & DMA Transter .

EEY

EZ8 5 an oper SoNeCiCr ouioUl Tris SATAMELEr B33 MUS INE Dresence 24 2 2 0K Dulluz ic Vg

TUobim 5 g an 2L AL ENOWIC BiwAYS DE 87 8 10QIC TGN 1eve! AN DIETNE) Dl L0 TRSTO! wilt €316DNSN 3 10GIC Nigh wnen the on s ket llomting It
TEIIMMEr 260 NOwever INA! Din LD 1310 Vep
T Outpy’ Liaziag on ine Data Bus s b - Gate btus 1000F cazatizance

A. C TESTING INPUT, OUTPUT WAVEFORM

i INRUT QUTRUT
R
an &+ 14
| > TEST BOINTS <
| o on s

WP, AL D8
S A, AL -suﬂn.--
VFLe L 050 L ham )

A Tdy €00 & L0010 ' anD Ly FOA
Ta ARE WADE &T 20N FOR A LOGC Y
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A.C. CHARACTERISTICS—OMA (MASTER) MODE (1, - 0°C 10 70°C.
Vcc= +5v z5°/-. GND:OW

- .
t | B217TA 8237A-4 1 8237A-5 |
| Symit_:_l Parsmeter T min, Mex.l Min, | Max.i Min. . Max.  Unit
i{_’_“EE L vnmiak rem Lo LEW 5 22 a. Tume ; 300 | . 225 . @ | m
i TAET TN LOW rom CLK HIGA .3 e ay Time | Ta00 | | 150 i . 130 nz
o TAF %8 1 R achee 1o Floatl Delay ">~ 2.4 HiGH ‘ 150 i : 120 | 50 ns
':l‘cc__ DITAD of WRITE Floal trom 2o« =i3H , , 150 | ‘r 120 | Vo120 ny
Llfﬂi_'"numemmeDuu::—:;qu - 250 o o1s0 170 ns
| TAHA | iR tiom BEAD HIGH Mot~ ~ ¢ . TCY-100 | TCY-100 L TCY-100 ¢ s
r?:“?‘_ T from ARSTS LOW Heiz T ~e 0 i 40 c 3o | i
|_TAMW b nAigm WAIE RIGH HE 2~ —e TCY-50 | TCY-50 . TCY-50 | ns
[ [ "'ACK Valia 17om CLK LOW S 8, Tome (Note 71! T 280 | T 220 | R
[ TAR ) PO Gk rom CLK RIGH Se T -1 ke 10) : 250 | P19, i 170 ns
I | CF oW kem CUK G Do, T 250 | P10 | CoT ns
_'jb'“__; “1'R Stable from CLK HIG= ; ¢ 250 | 190 | Lot ny
TASS T M15ADSTB LOW Setuz ” -e 00 | T P 100 | ns
t T . nck rugn Time (Transilety € 2 ny . 120 I 1 a B0 i ny
_TEL———— Utagk LOW Time (Transitio=s € '3 As) C 150 AL L% m
: "C‘,__ e Zycle Tima 320 i 50 200 ! ns
PTeCL L X nGH it READ of MR CE W Delay (Nate “§ - 270 200 ! - ] nt
| TOTR | GERD MiGR from CLK HIG- 34 Seiay Time - : ‘ l
L . liote &) 270 L2 190 | ns
% RENEA n WTE =IGH f:om CLK mi3- 52, Seley Time : ! ! i I, l
—  tinre wy i 200 ' 153 133 | ns
| = i _ T 160 | 120 | 120 | as
Cranz Q Valig from CLK HIG= 2 a, Time (Nate §) : T v 70 .
TETS  T(F LOW trom CLK LOW 0. Time g | 4s . 4| a3
'Em‘_v _VOF Puise Weath : 00 | 225 I oy | ns
. TELAB “UA Fioal 1o Active Daisy -3~ UK HIGH i . 283 190§ e ons
i TFAS TR or WRITE Achve frae -7 «IGH i T 200 fo180 150§ ns
TEA3B  RFloat 1o Actve Delay -2 = FIGH " 300 225 200 | ns
. “LDAvVeENg 1o CLK HIGF 34,2 "ime 100 | w - 75 i ons
Ut Data trom MEMB =5e =32 Time L i o : Q [ons
“wut Data to MEMR RIG= a0z Time 250 | [ 190 .70 ione
“'tput Data trom MEMW = 3- maia Time P | 20 : 10 _m
+ltput Datd Vahd 10 MER /= 5 20 o128 28 i rs
VNEQ 10 CLK LOW {51, $% 5ai.z Time (Note 7} ¢ ) ! 0 | ! 0 ! i s
1% 10 READY LOW hoiz ~ —a 0 ' 2 i 20 | iy |
I ADY to CiK LOW Seru: T-me 100 . 80 i C80 i L
ANSTE HIGH from CLK + 3~ Seiay Time 200 | HERY- I 130 4 ns |
VST LOW from CLK m13- Seiay Time . Co4D | AL 30 | ons
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A.C. CHARACTERISTICS—PERIPHERAL (SLAVE) MODE (T4 = 0°C 10 70°C, Ve = 5.0V = 5%,

GHD = 0Vv)
Symbol 1 Parameter | 82374 | e237A4 | su7As | Unit
i Min, | Max, @ Min. | Msx.  Min. | Mex. |
AR T ADRVang or 08 LOW to READ LOW s0 | I 50 Mo ] T ns
TAW | ACRVahe 1o WRITE HIGH Setuo Time 200 R B as
Tew ! C5LOW Iz WRITE MIGH Setuz Time 200 I 150 30 i ns
Tow 1 Datavahz 1o WRITE HIGH Setup Time ) 200 i 150 . 130 [
TAA 1 ADA or CS Holg from AEAD HIGH ) a i ) ions
TROE ! Data Access rom READ LOW (Note 12) I . {200 | | 200 | 40 ns
TADF ! DB Flga: Delay rom READ IGH | 20 | w0 ; 20 | 100 0! 0 !ns
TRESTD i Power Sucply HIGr 1o AESET LOW Setup Time | 500 * 500 V300 | 1 ng
i TASTS | RESET 1o First IOWR \ atey I aTCY v 2TCY -1 ns
TESTW | RESET Pulse Wicth 300 | ., o0 boa00 " ns
TRW | READWth : 300 | , 250 . 200 . ns
TWA . ADR from WRITE HIGH Held Time | 20 | <} 20 ns
' TWE - CSHIGH from WRITE RIGHK Hola Time ! 20 i ©20 Cons
TWO . Data trom WEITE RIGH Hola Time i 30 i a0 0 i na
TWWS | Wnite Woath [ 200 P00 L1160 LN
WAVEFORMS
| SLAVE MODE WRITE TIMING
| TCW !
N 4
P T™E
OTE
I Twws L
[ N\ I
—_— r—ma
Taw
40-43 )L‘_ INPUT YALID | xl
| B
—= ™D
ToW | .
oBo-CBT )l INPUT VALID
{
Figure 9. Slave Moda Write
i SLAVE MODE READ TIMING
|
| &3 \ ¥
AQ-43 X AQOAESS WUST BE vaLID K_
¢
— Tan —-! —— ——Tha
' . NOTE ]
AW
ioh = _ﬁ'
i
: r TAOE j Thor Jl
: onz-coer f CATA OUT vallD )-
: Figure 10, Slave Mods Aead N
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WAVEFORMS (Continued)

DMA TRANSFER TIMING

1 ] '
wotew ;| H

'\\\\ \'s \—_\YX\

- ,_/ﬁ ; , ; ANV ERN
S H - R } \___

o — bt —! —nn i !
_ : - i |
= . ( I

» w.....,,/ e -
" L ia\———*! '
vr--i i - !

. NSNS AL

Figure 11. DMA Transfer
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WAVEFORMS (Continued)

[LI-B-1 }4

WEMW

I i :l ! . !
ADSTS f \_- ! f \ '

MEMORY-TO-MEMQRY TRANSFER TIMING.

4
181, -—-I— —=. =577
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8257/8257-5
PROGRAMMABLE DMA CONTROLLER

m MCS-83: Compalible B257-5
a 4.Channel DMA Controlier

a Single + 5V Supply
a Auto Load Mode

Available in EXPRESS
- Standard Temperature Range

u Available in 40-Lead Cerdip and
Plastic Package.
{See Pacxaging Spec, Oraer #231169)

s Priority DMA Request Logic
s Channel Inhibit Logic

s Terminal Count and Modulo 128
Outputs

a Single TTL Clock ;
Tne Intett 2257 15 a d.channel girect memery access (DMA) controtier. 1t 1s specitically gesigned te simaplify mq‘:
fransisr gt 0ata at migh Speeds !of the Intel® microccomzuter systerms, 1S prmary lunction o5 1O generate. upon .’E
peripheral request, 3 SeQuental mermory agaress which wilt aliow the peripheral 1O read or wnte data girectly to or;
{r3m memory. AcQuisitian of the System bus in accomphished via the CPU's noid function. The 8257 has prarity |°9.CJ
that respives the peripherals requests and 185ues 3 Composite hold request to the CPU. Il maintains the DMA cycia‘i
count for each channel and outouls a control sigral to nonity tne penipherdl that the drogrammed number of DMA
cycles is complete. Other oulput control signals simpily sectored cata transters. The 8257 represents g significam 3
53¥INGS «n companent count 1or DMA-based microcomputer systems and greatly simpiities the transter of data at

ngn speed between seripherais and memories. 1
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FUNCTIONAL DESCRIPTION

General

g §257 15 & Ciogrammadle. Direct Memory Acess (DMA)
sez2 whigh., whien coupied with a single 8-on Iau.':r\
~emyrags @ Compiete four-channei DMA controtler tor use in
. ~ouler systems Atler bang smitighzed by
srware i T cantransfera Dlock of data, comiaining up
o € 3E4 DyIES. DOIWEENn MEmOory and a perigneral gevice
;1-_-»_,,-, wiinaut turher sntervention reauired ot the CPU.
parrezeving 2 OMA ransier regues: rom an enatled

JURY I i

e

~en=aera. tne 8257

v Asauves control of the sysfem Ous.

~wedces tNat requesting perigherai which s
tec Lo tRe rignest Srignty cnannel.

3 Duiouts tne least sigmiticant eight Bits of the memaory
asz-ess ants system adcress imes AxAs outputs the
oS S Lizant eignt oits o1 ine memory agcressio the
g-Tiiia ;2 the cata bus (tne oulputs of the latch
grouls 2rve address ines Ardagl, ar_wd

-

Gereraies the approonate memory and /O read/
whitg zontrol $ignats that cause the perigheral 1o
rezene of 0EpOYSit 3 data Dvie directly from or tothe
aqaresses locationan memory.

*ne 8257 wiil retain control of the system Dus and repeat
1~eramgier seQUENCE aslong as A per:oneral maintans iy
DM ceasest Thus. (he 8257 can transfer a plock of 4813
12 g~ 3 wznspeed pengneral (eg., asecioroldataona
figogy T3« an a single Tburst” When the specihed
norae- 0! 2ata Dyles have been transierrec, the 8257
azinates is Terminat Count (TC) output. informing the
IRy Ay the operalion s complete.

Tme 8257 afters thrge different modes ol operation:
11 CMA reac. which causes 0ata to be transterred trom
=emary 1o 3 penpheral, (21 DMA write, which causes
272 '~ me ransterreg irom a peripnerar 1o memory;
atz (31 CAtA venly, wmich ¢oes not sctually invoive the
transler o' data whnen an 8257 channel s inthe DMA vernily
maZe o wi respond the same as describea for transter
oreralians  sacent tnat np memory or /O read/wrie
fonirs gezrals wilt De generates thus prevenung the
1'atsrer o 35ta The 8257 however will ain cenirol altne
1¥s'e— Dug ang witl acknowledge the pernoneral’s OMA
relues! tor each OMA cycle The peripheral can usetnese
dintwiesse s1gnals Lo enanle an nternal access of each
Svie ¢! 3 gata block in order 10 execute some verihication
£°2gecure, suzh as the accumuiation of a2 CRC (Cyehe
Fesyungancy Code) checkward For exampie a block of
OME verity eycigs mignt follow 3 biock af DMA reag cycles
1mamory 1o genpheral) 1o allow the peripneral 1o venty ns
Newty atQuizec oala.

Block Diagram Descriplion

1. OMA Channels

Tre 8257 provides four separate DMA channels (labeled
Cri-0 12 CH-3). Each channel mncludes two Sixteen-Dit

registers: {1} 2 OMA acdress register, and (2} a term-
nal count reqister Both registers myst be intiahized

- betore s channe: s enablec The OMA aogcress reg:ster s

loacec wih the agaress of the tirst memory tocation o De
accessed. The value loaded 1m0 the low-oraer t4-bits of
tne terrmuinal count regrster specibies the numoer of DMA
cycles minus one betore the Terminal Count (TC) output
15 acuvated. For instance, s lerminal count of 0 would
cause the TC output 10 De active 1n the tirst DMA cycle for
that channel. tn general if N = the numper of cesiree OMA
cycies. toad the value N-11nto the low-grder 14-bits o' the
lerminal count register The most sigrificant twe its of the
terminal count register Specily (ne type of DMA gperatign
tor that channel,
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8259A/8258A-2/8259A-8
PROGRAMMABLE INTERRUPT CONTROLLER

s IAPX 86, IAPX 88 Compatible s Individual Request Mask Capability
s MCS-80, MCS-85t Compatible m Single + 5V Supply (No Clocks)

a Eight-Level Priority Controlier w 28-Pin DualIn-Line Package

« Expandable to 64 Levels © Available in EXPRESS

- Standard Temperature Range

s Programmable Interrupt Modes - Extended Temperature Range

Tre inte!? 82¢5A Programmable Interrupt Controlier handles up 10 ;ignt veciared priority intarrupts for the CPU. 1t is
caszazabie tor up 10 54 veciered priofity interrypls withou! adgiional cucuitry. It 18 packaged n a 28.pin DIP, yses
L0 lectnglogy ang requires a single + SV supply. Circuitry 1s stanc, requining no Clock inpyt.

The 82594 15 Cesigned to Minimize the software and real time overheac in handling multi-level priority interrupts. it has
several modes, CErmLLNING GDUrMIzation for @ varniely of sysiem regquirements.

T=e 925348 15 tully upward compatible with the Intel® 8259 SOitware originally written far the 8259 will operate the
L49A 4 3k 5259 equivalent moges (MCS-80185, Non-Bullereg, Edqe Triggered).
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MONITOR DE VIDEO

Lacreciente evolucion de las microcomputadoras hace
que la necesidad de monitores de video de buena cali-
dad haya experimentado también un crecimiento signi-
ficativo. Teniendo esto en cuenta, presentamos en este
articulo un proyecto de Philips especifico para este
area, con todos los consejos de montaje y ajustes.

El prototipo del monitor de
e video de alta resolucion,
probado por nosotros, funcions
en perfectas condiciones. Alerta-
mos, sin embargo. que este mon-
taje solo esia indicado para los
técnicos experimentados en el
tema del video.

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

Los circuitos de alta tension
poseen uncomportamientotipico
deluncionamiento,’y exigen con-
ceptos practlicos parala solucién
de sus problemas.

Si bien por un lado considera-
mos que €S uil provecto muy
atractivo v satisfactorio para los
que se dedican a este tema, cree-
mos oportuno hacer esta aclara-
€101 para evitar trastornos a los
lectores que no tengan la nece-
saria experiencia en el area.
Recomendamos a todos. porotra

parte, la iectura del articulo. que -

€s muy didactico.
Elmonltordevideo puede con-
siderarse el periférico de mayor
importancia en una microcom-
putadora, y muchus veces se le
conflunde como parte integrante
de la misma. Vamos entonces,
antes de presentar su circuito, a

definir rapidamente sus caracte-
risticas de funcionamiento.

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

En los Lterminales de video, se

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

desarrolla un proceso bastante
semejante, peroconlaventajade
que no existen piezas mecanicas
moviles (sujetas a desgaste) ni
cintas continta. ni papel. Todo el
proceso de impresién es elec-
tronico: el papel es sustituido
por la pantalla de un cinescopio,
y el elemento “tinia”, por la luz
emitida resultante de la colision
entre el haz electronico y la capa
de fosforo que reviste interna-
mentie la ¢ara piana de la panta-
ila (figura 1).

Los caracteres o graficos crea-

. dos digitalmente por la micro-

computadora sontransformadoes
en una forma de seénal {senal de
video). que va a "modular el haz
electronico en constante barrido
nor la pantalla del¢cinescopio, in-
formando cuales son los puntos
que deben ser duminados {en-
cendidos} o no. _

iPero muchos de ustedes es-
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tarin preguntando si €ste no es
exactamente el proceso €jecutado
por la television! Si, claro que si,
con aldunas diferencias que tie-
nen como fin una mejor eficien-
cia. Veamos cudles son estas pe-
guenas diderencias.

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

- CERO (apagade = ausencia
de brillol

- UNO [(encendido = brille
maximo)

Enoposicionalassenalesana-
logicas que admiten infinitas to-
nalidades de gris. entre el brillo
maximo y el negro {figura 2).

Una segunda diferencia im-
portante raside en lo que defini-
mMos como “resoluciéon”. Vea que.

a pesar de que una imagden de.

television nos parece continua,
esta en realidad constituida por
una secuencia de puntos. unos
al lado de otros, en la formacién
de una linea de video la imagen
es formada por la sucesion de li-
neas de video. Cuanto mayor sea
el numero de punios que forman
una linea de video. tanto mayor
sera la “resolucién” de esta ima-
gen. 0 sea. la misma se vuelve
mas nitida.

En televisién, la resolucién, o

.
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numero de puntos de una linea
devideo, sufre limitaciones porel
propio sistema de transmision
de esas imagenes (transmision
por tadio {recuencia o RF) que
limita la maxima frecuencia de
video que se puede transmitir,
dentro del sistema definido para
un canal de television (figura 3).
En las microcomputadoras.
esta limitacidon deja de existir,
comn lo que se pueden lograr de-
finiciones bastante mayores! Una
primera ventaja derivada de este
hecho, es que podemos colocar
eniuna linea de video un numero
mayor de caracteres {tipico= 80
caracteres ¢ mas).
Unamicrocomputadora puede
incluir una etapa moduladorade
RF en su salida de video para
permilir que esta senal alimente
la entrada de aniena de un re-
ceptlor de TV convencional. y asi
operarcomo unterminal de video,
naturalmente que con restric-
ciones. En primer lugar. deri-
vado solamente del proceso de
esta modulacion. agregamos a la
senal de video una buena dosis
innecesaria de ruide. Otro factor
perjudicial en estos casos son los
problemas derivados del proceso

de sinionia de la senal, que pue- -

den muchas veces perturbar y
desestabilizar la imagen (interfe-
rencias par choques de setfiales).
Y por altimo, la limitada resolu-
cién del receptor de TV, mas el
tratamiento analogico (etapa de
salida de video) de una senal di-
gital (de la microcomputadora).
contribuyen a volver la imagen
“nebulosa’, con poca definicion
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tanto para el texto como para los
gralicos (figura 4).

Por todos estos factores. etuso
de un monitor de video, diseniado
especialmente parael tratamien-
to de senales digitales, es indis-
cutiblemente ventajoso para to-
dos los sistemas de microcom-
putadoras.

Requisitos de un monitor
de aita resolucién

iSiintentamos reproducir una
sefnal ¢+ iudio de alta fidelidad
(HI-FI) .. un equipe de audio de
bajos recursoes, es evidente gue
no obtendremos una repreduc-
cion de alta fidelidad!Un sistema
de audio de alta fidelidad debe
ser constituido por amplificado-
res de buena calidad (respuesta
en frecuencia) y “también” por
cajas acustitas de buen desem-
peno. . _

Algo andlogo exige el video. La
sefial de video de alta reselucién
proporcionada por la microcom-
putadora. solamente serad repro-
ducida alaperfeccionenunequi-
po de alta resolucién, que inclu-
ya circuitos de buena calidad
(respuesta en [recuencia y "tam-
bién” cinescopio con capacidad
parareproduccionesde altareso-
lucion).

Resaltamos por lo tanto que
todos los integrantes de un sis-
tema de alta resolucién deben
tener calificaciones compatibles
de calidad.
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Un elemento de mucha tmpor-
tanciaenclsistemade reproduc-
¢i0n de video es sin duda alguna
el "cinescopio™ o tubo de rayos
catodicos. vaque tienelarespon-
sabilidad final de dar una buena
imagen. Esta responsatilidad es
todavia mayvor cuando exigimos
una rezsolucidn por encima del
térmiino medio aceptado en tel-
evision. Vamos a analizar enton-
ces cuales son los pre-requisitos
para oblener una buena resolu-
cionenlapantaliadel cinescopio.

Come va mencionamaos. -una -
magen se formamedianteelagru-
pamiento de puntos en secuen-
cia. A cada uno de estos puntos
podemos tlamarlo un “elemento
de imagen”. Por consiguiente, sa-
bemos que cuanto mayor sea el
numero de elementos de imagen.,
mayor sera la resolucién de esta
imagen.

En el trazado de una linea de
video. los diversos elementos de
imagen son yustapuestos ung a
continuacién del otro, Por de-
duccién logica. es facil percibir
que para una misma dimensidn
del cinescoio {ancho de la panta-
llal., cuanto mas elementos de
imagenquisiéramos colocar. tan-
to menores deberan ser los mis-
mos.

El tamario de un elemento de
imagen es definido por el contor-
ne de la emision de luz que se

forma en la posicién de la coli-
sién del haz electrénico con la
pantzlla. Este contormo puede
ser considerado aproximada-
merte cCoOmo un pequeno circulo.
El tamarno de este circulo va a
. estar en proporcién directa con
el grosor del haz al chocarconla
pantalla. Cuanto mayor fuera el
grosor, mayor sera el circulo,
mayor sera el elemento de imagen
¥ por lo tanto se podra distingulr
un menor numero de elementos
de irnagen en una linea de video.
En esta condicion, si intentamos
colocar un numero mayor de
puntos, los mismos inevitable-

tos definidos. sinio borrones! Ahi
esta la causa de la baja resolu-
cion {figura 5).

El centrol del grosor del haz
electrénice al incidir sobre la pan*
talla del cinescopio esta bajo la
supenvisién de la llamada “lente
electronica” enelcandndel cines-
copic. -Esta lente es responsable
por el enfogue del haz scbre la
superficie de la pantalla. muy se-
mejante al enfoque de un haz de
luz sobre una pared.

Cuantomayorseaeste enfoque
mas concentrado sera el haz de
electrones al chocar con la pan-
talla. v por lotanto menor sera el
‘punto” impreso.

Las lentes electronicas en el
interior del canén del cinescopio
estan formadas por camnpos elec-
trostaticos en una configuracién
tal que obligan g los electrones a
converger al interior del haz. La
correctafocalizaciondel haz sobre
la pantalla es obtenida por el
ajuste de la tension de alimen-
tacion de la rejilla de enfoque

" del cinescopio.

Los cinescopios de aita resolu-
¢ién poseen la configuracion de
esta lente electrénica de unmodo
especialmente disenado, y exi-
gen tensiones de polarizacién (de
foco) bastante mayores (fig. 6).

Enfoque uniforme

Muy bien. obtenido un buen
enfoque del haz electronico sabre

.~
AlLLA
LATCRG ) e oe Ano!':o {=)
EMi3On roco |PANTALLAY
- -

la pantalla, jnuestro monitor de
video de alta resolucidn ya estd
delineado...? iDesgraciadamente
todavia no! Falta solucionar un
problemita relativo al enfoque:
su uniformidad.

Eq-virtud de la escasa curva-
tura de la pantalla, y de la pe-
quenia distancia entre el centro
de deflexion [posicion del yugoly
la pantalla. el haz recorre una
distancia diferente en funcidn de
su posicién sobre la pantalla. En
otras palabras, para alcanzarlos
bordes (cantos), el mismo debe
recorrer una distancia mayorque
la que recorre para alcanzar el
centro de la pantalla. Esta dis-
tancia es bastante significativa
en los cinescoplos modemmos. de
gran angulo de abertura (110
grados) (figura 7).

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

s .
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CCATICO ULl SImESCOMO

para alimentar los demas ele-
mentos del cinescopio y la etapa
de salida vertical (=25V).
Montaje '

E} circujtodel monitorde video
€sta compuesto por dos modu-

- los:la placa principal ylaplaqueta

de cinescopio. La (uente de all-
mentacién, con excepcion del
transformador de f{uerza, se
sitia en la propia placa base. Los
diserios deestasdos placasapare-
cen en la figura 10.

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

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

Inicie el montaje por los com-
ponentes menores{maslivianos),
redoblando su atencién cuando
sean del tipo “polarizado” como
por ejemplo capacitores elec-
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troliticos, diodes y transistores.
Observe la indicacion de su pola-
ridad en la placa y asegiirese que
esta correcta antes de soldarlo.

Recuerde también colocar todos
los jumpers necesarios.

Estos jumpers deben ser trozos
de alambre 22 AWG (didmetroen
mm 0,6438) rigido o flexible.

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

Seleccione el jumper apropla-
do {diodo D5 alimentando el pin
4 del Fly-Back). La otra posicidén
{diodo D5 alimentando el pin 5
del Fly-Back} permite la opera-
ciéncon frecuencia horizontalde
20kHz. .

Parafacilitarlapruebadeesta

_ placa principal. es conveniente

-subdividirla en dos etapas basi-

cas: la de baja tensiény la de altg
tension (etapa de salida horizon-
Lal).

Montaje de la
primera etapa

En el montaje de esla primera
etapa. NO COLOQUE EN EL
CIRCUITO LOS 3SIGUIENTES
COMPONENTES:

- el transformador de salida
horizontal (T3} (fly-back)

- eltransistor de salida hori-
zontal (Q4)

- el CI-2 (salida vertical)

- la bobina de lincarnidad
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Por ser estos componentes
mayores y mas pesados. v dado
que no conttibuyen a la prueba
de [uncionamiento de esta pri-
meraetapa. el manejodela placa
sin eilos se vuelve mas facil, y al
mismo tiempo evita culguier tipo
de accidente {el nucleo del flv-
back v de la bobina de linearidad
no deben sulTir impacios mecarni-
cos, a riesgo de partirse).

El disipador de aluminio (figu-
ra 11). soporte térmico de Q4
{salida horizoruall. CI-2 (salida
vertical), ¥ CI-3 (regulador de la
fuentel. también pueden dejarse
de lado en esta primera etapa. a
menosque usted opte porusarla
propia fuente de alirnentacion del
circuito en la prueba. Recomen-
damos el uso de una fuente regu-
lada externa, con ajuste progre-
stvo de tension {6 a 12V). Los
transformadores T1 (drive) y T2
{(foco dinamico) no entraran en
funcionamiento en esta primera
etapa. pero pueden montarse en
la placa. Atencidén a la numera-
cion de los pins de'estos transfor-
madores: evite colocarlos inver-
tidos (primario y secundario).

Primera prueba
de funcionamiento

Con la placa principal monta-
da (a excepcidn de los compo-
nentes descritos mas arriba},
inspeccione lentamente e} con-
junto. en busca de rregularida-
des: controle la posicion de los
componentes. la polaridad de los
dicdos y capacitores electroliti-
cos. vy verifique si no existen cor-
tos accidentales provocados por
corrimientos de soldadura o ter-
minales deblados. Recuerde si no falta
ninguno de los jumpers. En caso de
duda. siga las conexiones con el esque-
ma eléctrico.’

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

copio-nielyvugode.deflexion, niel  debera retocar.este ajuste.

TRC.

Cologue la placa montada y
revisada en el banco de trabajoy
aliméntela con una fuente auxil-
iar de 12V. Es conveniente apii-
carlatension de alimentaciénen
modo creciente. monitonzando
con un esciloscopio la salida de
senial por el pin 11. La figura 12
muestra la {orma de onda que
deberd estar presente alli. Cual-
quier irregularidad. vuelva a ins-

.peccionar la placa. desconectan-

dola [uente de alimentacién. De-
be ser considerado normal un
pequeno calentamiento de este
circuito integrado (CI-1).

La resistencia R9. de 820 Q. ali-

- menta e! pin 16 proporcionando

la corriente minima para la par-
tida del oscilador (start). La resis-
tencia R12 alimenta el pin 12 con
pulsos horizontales (retroalimenta-
cion) para efecto de control de
la frecuencia (sincronismol. Es
conveniente levantario en esta
primera etapa de prueba, para
evitar que bloquee el arTanque.

.una vez que la etapa de salida es-

ta inoperante. No es comun que
aparezcan problernas en esta
prueba inicial. No es necesario
inyectar ninguna serial de en-
trada. .

Estandoc todo en orden, veri-
fique también el ajuste de la {re-
cuenciahorizontalR14, girandolo
para un lado y el otro, observan-
do en el osciloscopio la variacion
delafrecuenciadela senialde sa-
lida. manténgalo en la posicién
en que obtenga la frecuencia
horizontal correcta de 13,75kHz
(periodo de 63us). Mas tarde se
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Acuérdese de solucionar los
problemas por etapas. que re-
sulta mucho mas simple y ra-
cional que intentar solucionar-
les como un todo, '

Montaje de [a
segunda etapa

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

Al disipador de aluminio en
formade “U” se acoplaraneltran-
sistor de salida horizontal (con
mica de aislamiento), el regulador
de la fuente de 12V y el CI de
salidavertical. Solamente eltran.-
sistor de salida horizontal exige
aislar de su colector con la tierr:
del disipador.

Realice ahora el montaje de la
placa del cinescopio. La disposi-
cién de las terminales de los tran-
sistores esta esbozada en la figu-
ra 13. Atencién al soldar el soque
del cinescopio en la plaqueta.
En €l existe un pin vacio (sin
agujero} que sirve de guia al en-
chufarlo en los pins del cines-
copio. Verifique su posiciénipara
que coincida con las conexiones
a los elementos del tubo. Una
buena referencia son los pins de
filamento (3/4). Para localizarlos
en el tubo, puede usar un ohmi
metro y verificar la baja resis
tencia entre cllos.
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Las conexiones entre 1a pla-
ca del vinescopio v la placa
base deberan ser de una exten-
sibnsuliciente paraque concuer-
dencon la disposicién mecanica
[inal. Estas conexiones son: la
rejilu de foco (pin 71, la rejilla auw-
athizr G2 tpin 61 1 rejilla de con-
trol G1 o de brille (pin 3). el cdto-
do [pin 2). 1a tierTa (pin 4), fila-
mentov+ 12V (pin3ly{inalmente
la alimentacion para el transis-
tor de - :lida de video +57Venla
placa. Za tierra de la placa
del cinescopio debera también
serconecladaalatierradelcines-
copio (aquadac). como muestra
la figura 14.

Las conexiones del yugo tam-
bién deberdn hacerse: bobinas
deflectoras horizontales (dos a-
lambres) v bobinas deflectoras
verticales (dos alambres). Observe
por la figura 15 la disposicion de
los terminales del vugo. En estas
conexiones, mantenga también
una extension suficiente confor-
me se explicd anteriormente.

Por fin, la conexién del trans-
formador de alimentacion: la en-
trada alternada del secundario
de 18V del transformador va a
- alimentar la placa principal. don-
de serda rectificada y filtrada.
yendo a alimentar el regulador
de 12V,

Prueba final

En esta etapa de prueba final.
todos los circuitos del monitor
deberdn entrar en f[unciona-
miento. y por lo tanto. como se

your

MALLA OF TIEMAA
OEL CINESCOMO

ATSCNTE

ALAMBRE DF TIERAL
CELCINEZSOIMO

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

Consiga un osciloscopio vy
una fuente de alimentacidn
ajustable paradar principioa los
trabajos finales.

Siempre recomendamos que
preferentemente se use una fuen-
tede alimentacionexterna{12Vx
1A) hasta que coloque el circuito
en pleno funcicnamiento.

Consideraciones
y consejos

a) El yugo es la carga de las
etapas horizontal y vertical, por
lo tanto cualquier irregularidad
en su conexion influird sobre
estas etapas. Revise con cuidado
las conexionesde las bobinas ho-
rizontates (Ha y Hb) v verticales
{Va y Vb) al circuito. En caso de
duda, con un ohmetro puede
facilmente localizar las bobinas
de deflexiénvertical pues las mis-
mas presentardn una resisiencia
bastante superior {del orden de
12 ohm) comparada a la de las
bobinas deflectoras horizontales.
El bobinado de ia deflexion verti-
cil se hace sobre el nucleo de
ferrita del yugo. pues este bobi-
nado exige una inductancia alta,
para hacer carga a los 50Hz 6
60Hz de la deflexidn vertical. Ja-
m1as conecle el circuito sinquela

conexién del yugo esté hecha.

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

c¢) El chupdn de! cinescopio
conduce la "muy alta tensién”
necesaria al anodo para que el
haz de electrones sea atraido ha-
cia la pantalia. Sin esta MAT,
aunque el resto del circuito esté
funcionando. no habra brille en
la pantalla. En ningfin caso pro-
ceda a l1a jectura de esta MAT
(del orden de 13kV) ya sea con
voltimetro o con osciloscopio.

d) Mucho cuidado al manipu-
lar el cinescopio. Su parte mas
delicada y iragil es el “cuello™.
Jamas cargue el cinescoplo sola-
mente por este “cuello”. Sostén-
galo siempre por la cara exterior
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de la pantalla.

e)Eldnododel cinescopio(cara
mternaque reviste el tubo) forma
un cagacitor cen la faz externa
ce grafito. Aseguirese de que este
capacitoresie descargadoduran-
te la manipulacion dei cinesco-
pio. Puede producirse su descar-
ga por un corto resistivo (10k)
entre el dnodo y el grafito o tierra
del tubo. Ewvite curtes desagra-
dables v accidenies inesperados.

fl £! comperiamiento del ci-
nescopio es muy semejante al de
una de las "viejas” valvulas.

El brilo de la pantalla es el re-
sultado del pasaje del haz de
electrones entre el catodo (emi-
sor] v el anodo (receptor). Porlo
tanto, son condiciones esencia-
les para tener el briilo de la pan-
talla: filamento caliente, tension
de aceleracién en el ancdo (MAT),
polarizacién adecuada en los
demas elementos como el catodo.
rejilla de control. rejilta auxiliar
v rejilla de foco. :

g} Como lus [uentes auxiliares
son generadas por los secunda-
rios del "{ly-back” cualquier con-
sumo de estas fuentes que esté
por encima de lo normal (por e-
jemplo, cortocircuitos) se refleja-
ra comodificultad de desemperio
del transistor de salida horizon-
tal. pues es él quien provee toda
la energia de este sistema. La
etapa vertical es alimentada por
latensionde +25V deneradaenel
pin 5 del tly-back. Si por ejemniplo
el C1-2 estuviera con un consu-
mo exagerado oencorto, eldrena-
je de corriente de esta luente
auxiliar bloqueara la salida hori-
zontal.

h} Si ocurriera algun tipo de
problema en la etapa horizontal,
es normal que las-tensiones
auxiliares no se presentenensus
valorescorrectos. Porlotanto. en
estos casos, procure solucionar
el problema principal, ¥y no tome
como referencia estas tensiones
auxiliares, que volverana lo nor-

malencuantose resuelva la ano-
malia.

Ajustes del monitor

Son necesarios 1os siguienies
ajustes, después gque el aparato
esté funcionando normalmente:

¢ Frecuencia horizontal: de-

termina la frecuencia libre dej
oscilacdor horizontal que debe ser
igual o muy cercana a ia {recuen-
ciade uso.
Sin ninguna senal aplicada a la
entrada de video. ajuste por R14
la frecuencia de 15,75kHz en la
senal de salida del pin 11 de CI-
1. Conecte una senal de video y
verifique la correcta sincronta
de la-imagen en la pantalia.
Si {uera necesario. se pueden
hacer pequernios retoques con la
imagen en la pantalla.

s Frecuencia vertlcal: pro-
cedimiento idénticé con relacién
al osciloscopio vertical. Con una
imagen en la pantalla. ajuste
mediante R8 hasta conseguir su

Este circuito proporciona una

CIRCUITOS & INFORMACIONES

ol o
S G
o sa e Wi wle e b

CONVERSOR
LUZ/FRECUENCIA

A N

senal de saiida cuya frecuencia
depende de la intensidad de laluz
aueincide enun elemento sensibie,
ch esie caso un LDR.

2 La iorma de la onda obtenida
pueceserendientade sierra, como
puisos bien agudos, segln el elec-
trodo deltransistordedonde pana.
En el emisour del transistor unijun-
tura tenemos una forma de onda
¢liente de sierra.y enla base da Bl
tenemos pulsos agudos de buena
intensicdad.

rall
e s a2y

El circuita es un oscilador de
relajacién donde la constante de

+

tiempo RC es variahle, ya que R
representa ia resistencia del LER,
que s [uncibnde la luz incidenl.n.

En la figura se ve el circuild

. simple qua puede alimentarse con

tensiones entre 6 y 12V.

ta banda de frecuancias para ol
circuito esta enite 100Hz y SkHz
pero puede modilicarse cambi-
ando C1. Valores mayores dismi-
nuyen las frecuencias de la handa.

E! transislor unijunura acon-
sejado es el ZN264G aunue
pueden probarse equivalantes.

Ura aplicacion posible do esto
circyito esta en el desarrclio de un
fotébmetro digital.
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fijacion vertical.

« Altura vertical: ajusialaga-
cancia del caming verticdl de
1a senal de deflexidn, y por con-
siguiente, la altura de la imagen
en la pantalla. Su ajusie puede
realizarse c€on una imagen que
llene todo el contorno de la pan-
talla [por ejemplo un patrén
‘blancol. Actde sobre el trimpot
hasta conseguir 1a altura desea-
da. En monitores de computa-
dora. se recomienda una altura
de 3/4 de la pantalla. o 1a prefe-
rericia del usuario.

« Control de brillo: el trimpot
R24 ajusta la tensién de polari-

zacion de lu rejilla de control del
cinescapio. y por lo tanto deter-
nina el punto de corte para el
pasaje del haz de electrones. El
ajuste del brillo debe permitir
que solamente sean visibles las
letras o puntos graficos de la
computadora, y no un f{ondo
claro.

sAjuste de foco: como
el propio nembre lo dice, obten-
dra un punto oéptimo de focali-
zacion del haz sobre la pantalla.
Use una imagen con bastantes
detalles graficos para una mejor
apreciacidn de este ajuste.

R
J
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pot R39 ajus = el limite de apa-
gado horizor=.2] y vertical, o sea,
paraqueel rw-.::"no delhaznosea
visible enla Zxzntalla. Este ajuste
se hace obse—-ando hasta quela
imagen per——znezca agradable,
sin sombras .= nubes. y sinlineas
de retraso v=—ical. La senal de
video debe ==r coneclada a la
entrada.

» Gananc=: de video: en fun-
cién del nivee e senal de video a
ser aplicade = amplificadordela
placa del c::=s5copio. podrd ser
necesario s< ituir la resistencia
R45 que der=-mina la ganancia
de la etapa.

* Ajuste de apagado: el trim-

LISTA DE MATERIALES

Resistores. R33 - 47k _
ROT-820R" . R34 -560R
RO2-82R.. ' '.-° R35-4R7.
RO3-4k7 . ° R36-47k
RO4-1k - - R37 - 2k2
RO5-100k . = R38 - 680R
RO6 - 220k . - .. R39 - 2k2
RO7-8k2 '~ % R40-22k
R0O§-470k (TP) .. R41-27k
R0O9-820R . .- R42- 1k
R10-6k8 . - .- . R43-1k2
Ri1-2k7 <"~ R44-22R*::
H12 - 5k6 R45-47R
R13-33% ', . TP = mini trimpot _
R14 - 10k TP} . . a;usra la ganancla de
R15-6k8 = . wdeo ‘
R1?-.220R e Capacirores a
R18-5R8 = CO1 -4 7/16V (EL)
R19-470R C02-10u /16V (EL) -
R20 - 2M2 (TP) C03 - 22u/16V (EL}
R21- 22k C04 - 150n/63V (CR)
R22 - 100k CO5 - 11L/63V (EL)
R23-47x - CO6 - 150p/50V (CR)
R24 - 220k (TP €07 - 18./16V (EL)
825-2701(:_-;‘ Co8 - 680n/50V (CR) -
R26-56R "+ Co9 - 100/16V (EL)
R27-6kg" C10- 1n8/50V (CR)
R28-680R =~ - C11-2200/16V (EL)
R29 - 5R6 C12 - 180p/63V (CR}
R30 - 220k(TP) . C13-47n/250V (PL)
R31-560R C14-2n2/100V (ST)
:‘R32 22k C15 - 100u/16V(EL)
S

'C16 - 100n/250V (PL)’

C17 - 10n/400V (PL)

C18-8n2/250V (PL) . .

C19 - 1n/50V (CR)
C20 - 820p/50V (CR)
C21- 4u7/16V (EL)
C22 - 4.7/16V (EL)
€23 - 220./40V (EL)
€24 - 10n/600V (PL)
€25 - 22./100V (EL)
C26 -100,./100V (EL) -

C27 - 1000/100V(EL) . ..
C28 - 100n/250V(PL)

C29 - 390p/50V (CR)

C30 - 33n/250VOP (PL)

C31-1000. 16V (EL)

C32 - 6u8/16V (EL) ... -
C33 - 100./25V (EL) . -

€34 - 2200,/25V (EL)
C35.- 330n/250V (PL)
C36 - 22r/250V (PL)

C37 - 2200./25V (EL)

CR = ceramico.. -
PL = poliéster -
EL = electrolitico
ST = styrofiex.

Diodos:
D1,D2-BAV2I
D3, D5a D9 - BYVISC
D4 - BY206 6 BY448
D10 - BAX12

D11 - zener 6V2

© Q1. 30548

dor
Tran-s.isroms 2 ;,_

Q2, Qs - BC549
Q3 - 30637 . -
Q4 - 3U407 -
Q5- BF422

" Varics: cinescopio 12"

(31 cm) Philips M31 . -

336 GH/B, unidad . .
defiectora {yoke) .~
Phitias 3106 108 6777,

transtormador salida

horizontal (fly-back) -
Phitins 3106 108 3167, .:
baobéna de linealidad ./
Phifpos 3106 108 2660, . -
transformadordrive ...
{71) 1171, tmnslonna-.

dor para foco -
dinamico (T2) 31681
zocalo para -
cinescopio 7 pins,

zécalo para Cl 18 pins,

transtormador dg
fuerza con secundario
de 18V, cordonde -
tuerza, piaca de cir- -
cuito impreso base,
plaquetade
cinescopio, etc

D12- - puente r recﬂﬁca- )
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Automatic Tests --

Side ; Side 1
L H L)
centering: Track 21 ok ak
Fazials jrack 9 -3+ [+8] 13 +13 (+9]
14 =13 413 [+4] =13 +13 [+€)
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Interface Disce Duro

f m@ I'n‘ARDDlSK DRIVZ INTERFACE (J7)

[ S]

vou can send i to us.

I

a
Pin  Signal Pin Signal ]
] Reset Y Ground g
3 D7 4 D8 | %
5 PG & D9 | E.lrl‘
7 DS 8 DIo 0
9 D4 10 DI La
11 D3 12 Di2 |U
13 D2 14 D13 ﬂ
15 D1 16 Di4 E
17 DO 18 DIS | [
19 Ground 20 Un usgd La
21 Unsued 22 Groun'd i
23 iow 24 Ground
25 IOR 2 Ground
27 I0CHRDY 28 ALE ! %
29 Unsed 30 Ground 5
30 IRQBUS 3z JOCsie )
33 Al 34 Unsuea jq
'35 A0 36 A2 | a
37 Cs0 38 Csi1 l 'ﬂ
39 SLV ACT 40 Ground -8E
This Card is produced by. auto-equipment. If there is any problem. =
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How to Use this Maintenance Library

This Hardware Moanienance liheary consists of three major
diagnostic tools; a two-part set of diagnostic manuals and
Advanced Diagoostics disketi(cs.

The Havdware Maintenance Reference manual describes diagnostic
procedures and their use, licld replaceable wnit (FRUD) removal
and replacemenm procedures, and provides general infornution
aboul the systems. Once the reader Lias become familiar with s
content, the Hardware Maintenance Reference manual is no onger
reguired on cach service call. It can he kept in a convenient place
and used as necded. .

The Hardware Maintenance Service manual contains all necessary
information to diagnose a failing system. Maintenance analvsis
procedures (MAPS), jumper positions, switch settings, and the
parts catadog are m this manual.

N
Additional opiions may reguire updates o the manuals. The .
Hordware Maintenance Reference manual provides an arcain the
back of the manuat 1o (e the vpdiies. Bach section of the
Hurdware Maimtenanee Service manaal (with the exception of the
MATPS) Tias a designated update arca. The MAPS are sequenced
by number and can he updated accordingly.

The Advanced Diagnostics disheite is designed to be used with
the MATS 1o

» Test cach area of the system

s Isolate problems 1o specific arcas of the system through the
use af error codes

o Verily correct installation and operation of the system.

Other functions of the Advanced Diagnostics disketie are
described in the Hardware Maintenance Reference manual,

.
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Preface

This manual provides the information needed 10 cli:nlznu-:cl :|"-“| .
repair 11IM Personal Computer |1rud‘l1CI\, Wemdurs .\I‘m\ElL dl;l\‘l.
received rrnining on 1HM Personal Computer pn‘ulmt\ .\_n. Wl
Familiar with the Triplent Muodel 310 Multumcter’ or cquivalent.

The manual is divided into two ma Jor caleponies: s‘\'slc:n' u‘r:t:uhn |
information and Personal Computer Faanily diagoeas Vo :

I
A !

The systen specific information is identificd Ty
and orgamized as fullows:
SGTART is the entry poini for all diagnostic procedures,
" FUMIPERS AND SWITCH SETTINGS™ con!
positions ad switch settings for the svatemn uuil amd

conliing jumper

supported options.

TPARTS CATALOG" contains illustrations, and pant numhees
ol ficld replaceable units (FRUs)
'ilcpdmy%;lcp instructions 1o isolate fading FRUS arc loculed in
CHIAGNOSTIC RIADPS" section.

the
|

Related sepair information can he [mm(! in !hc ”.rlriafwur(' - .
Maintenasice Reference manuil. Operating instructions are i 1I:u ‘
Guide to Operations maoual, I)ct;n_h'cl hardware and interlace |

information is in the Technical Reference nuanual, !
The term "Reference manual™ as used in this manual, refers oy
the Huardware Maintenance Reference manuiat.

|
s
i Manulacturcd by the Triplett Corporation, Bl lion, Ohio $5817 : (§




MAP 0000: Star¢ (P, X, Paontable PPC)

This is the entey peint Tor maimenance analvsis procedures
(MAPS), The MAFS will help you deteamme U Laling dield
replaccalile it CFIRLE).

The Advaneed Piagnostios prooseam isomtended totest on THM
oducts, Hon-THHN prontcin protodvpe carde s and il

aptions can pive Bdse cororsand el seaem responses,

Al voltpes i the MAPS e positn s anbess athierneye specilicd

no |
Be-Tore von bepin:

I Poower obb B systein,
Vasare sl commectms are pntalled conrecily
A e ! peenpeas ikt ow it e care s caatestly

Note:  FPosoee the Postable Personal Compger
PSS 230 Vo solecios vatch s sern bon the vabigee

,_.’ avinlabde i the outler,

Tnsert the Advioced Diaeononios diskerte o deee e A
’ . - Tteawver o the svstem,

IS THE FPOWER SUPPLY FAN RUNNING?
Yes Nao

({7104

Cio o Step (RS inhis MADI -

Plice the hard-tab page labeled "START = PC.XT, and
Portsble PC™ i place of this page, then diseard ehis pagee,

e el

(RS U Y

N3 .
- Listen carelully Toe any aodio responses dunimn e poweron
sell st {POST).

§
D YOU TTEAR ONE ST BEEP AT TR END OF 1L

rON1?
@ Yes  No
l l
(Step 0 cantimites) js
. <
i ™

Staet (LN, Pardalite Oy i
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1B 012 (continaeal)
Go o Step 006 1 this MAP. DOES THE INSTALLED DEVICES MVIENUEAPPLARY
; - Yes No
005 : !
‘Cin to Step 01 in this MAP. ) : (AR

Go 1o Step 037 in this MATP,

i @O
(From Step 004 in this MAP) 014 . _— .
DD THE MESSAGE (RESUME = "F1" KEY) APIPEAR ON : - Compare the list o the eptions installed e the systenm.
THE SCREEN? ‘ |
Yes  No Note:  The Installed Devices listdisplaye only those ;
devices supported by this mannal, oo devier is nissing |
007 . from the Ii:~.| ;n\:l ,i\- nl)l.\‘l|p|u.|['lt‘\F I_'fj' l|li“§ l‘llilAllllH'l, pu\: j
Gu 1o Step 082 in this MAP. : | . VUES THE INSTALLED DEVICES LIST ¢ oREECYn |
.4 ) then I'.nu-r.!u xpnlmuc the dinanonlic testse Gt f
i 008 Step 125 i this MAT, |
4 e f:y':’f e, s o the screen. DOES THE INSTALLED DEVICES LIST CORRECIEY
' IDENTIFY THE DEVICES TNS FALLED INSIDE THE
DID THE MESSAGE (RESUME = "F1" KE . SVSTEM?
" MESSAGE (RS = EY) GO AWAY .
WEHEN THE IF1 KEY WAS PRESSED? Ves  No
Yes  No I
| ﬁ ¢15
009 @ o Goota Step 017 i this MAT.
. " 1 ) coboire] €ys " ) 1
~Goto "MAP 0300: Keybaard Suart. /- 016 f
010 Cioro Step 025 in this MAP. |
(From Step 005 in this MAP) i
DOLES THE ADVANCED IMAGNOSTICS MENU ATPEAR? o7 \
Yes No (From Step 015 in this MAT) '
I ' Faollow the instractions on the screen and attempt to correct the
on ) Instatled Devices hst. |
Go 1o Step 053 in this MAP. ' . |
Note: A 199 creor indicates you aiswered "NoT e |
oi2 question about the fustadied Devices list, Dyisteaand the !
- Select 0 (SYSTEM CHECKOUT). Creor. \

Note:  Depending upon the options installed in the COULD YOU CORRECT THE INSTALLED DEVICES LIST?

- Rystem, questions about attached devices may appear Yes  No
on the screen. Press Y or Noas reguiied, then Enter. | l
. . {Step 01 8 continues)
(Step 012 continues)

S IwE0TT

Sen (10, X T Partable 1O 0001
/"‘/\ ,,-,\

GO 2 Start (MC, X, Partable 12C)

—~
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NIy
G to Step 200 this MAP,

019y
Goto Step 025 this MAT,

G20
trom Step 1R in this MAP)
IS FHE OPTION MISSING TRROM THE INSTALLED
DEMICES LIST?
Yes Nao
!
(1))
PPross ¥ OIS THE INSTALLED DEVICES LIST
CORRECY?) then Fater 1o continue the diapnostic tests.
CGo o Step 025 in Uis-MAD,

22

- Make sure sl switches i junepers are set correctly far the
missing oplion. Be suee vo check the svsiem boasd switches as
well as the option’s switchies and jumper positions,

ARETTHE SWITCHES AND JUMPERS SET CORRECTLY?
Yes  Ne
023
Reset any incorrect jumper or switch settings. Go 1o Swep
O s MAT 1o venly sysiem operation,

x4
Goto the appuopriale MAP fae (he missing device.

Nate: I you are unable 1o find the MAP thal
cugresponds o the device, you hiave an 1M device with its
ow service manual or adevice not supported by 1BM
disagnosie tests,

Lt T S0 PO XY, Poctable 1007

O

r

s

(From Steps 014, 016019, and 021 in this MAT)

- PFollow the instractions o the sceeen 1o oan the gests on all
devices, Use the (IRVIN TESTS AIUTIPLE THIMES) apnon.

DD YOU RECEIVE AN FRIROR MESSAGE?
Yes  No

026
Ciorto Step 028 inabis MAT.

0x7
Cioto the MAPR indicited by the coor codes Far oxample il von
reerive the grror code TX X, e 0 TMATR 07000 Rl

Coprocessar, "

Note: - 1 vou are withle o find the MATP thal
cn:‘qcspumiﬂ Lo vome erpar cobe e have TN devaee
willy its own service muomsd o deaee ool suppored by
A diznrnoshic tosas,

N8
(From Step 026000 this MAP)
DID THE SYSTEAM CHECKOUT MENU :\l‘l"l‘.,\ll AT THE
ENIDY OF TESTING? '
Yes  No
|
o
Cior Lo "MAP 0020: Power St

[RIL
DI YOU NOTICE ANY FATLURE SYMPTOMN?
Yes No :
|
031 . -
Gaw Step 033 in this MAP
LI

Goto Step 053 in this MAT,

/0T

Start 41'C, X Passalle 1MC) 0 Oy
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033 _ 1
(som Step 081 in this MAT) aator e
PO THE CUSTOMER PROVIDE A SYMEPTTOM?
Yes  No
N34
Cio 1o Step 036 in this MAD, i
'
035 :
Go o the MAP Tor the suspected foiling device.
036
(Fram Step 034 in this MAF)
The Advanced Diagaostic tests have fipished without detecting an
Crior. :
o 1 you are sl expenencing a prableis:
— Check all switch semmges,
—  Cheek alt jimper positions,
—  Uhieek alt calibes sodd connectors Tor proper mstallation. i

—  Ron e Advaineed Dhoenostic tests on all devices, Hise
the (RPN TESTS ONE TV aption, B voo seceive an
crior, ot the MA P indicaicd by by the conor code. For
cxample, if vou reevive the evrar code 7XX, go to "MAT
0700 Math Cnpnu‘cxsm,"

« If you are experiencing a problem with 2 device nod supporiced
by this numnual, eelfer wr thag device's seovice manual Tor
spocial lesting mstroctions,

o I you suspect an indenitient problem, start an error log, 11
you need instructions, reler to the Reference manual,

(u:‘lll G Staec 1 X Parsabile M0 _ /"-'\

¢ v — e ———— L S L

07
(Fyom Stepr 083 D this MATY

DD VO RECEIVE AN ERROIMUSSAGE INTHOATING|

DISKE VR RE AR FIIEHL?
Yes  No
b
[(RE.4
Cinn (i Step M1 in thi NEAT

LR ) .
Cios G UNIAT G600 Drisketre Dhiise Mo,

Wt

10
O vom Step O3 rhis KMALT) o
1IN A DMALHCOPROCESSOR INSTALUED INTHTE Sy SH
Ves: No .
l
uil )
G to T RIAT O30 Kevbongd Start

042

Poseer of Fthe sestent ad remeve the N coprosean

o Ponver o e sesiens,

ALY

O Seler HISYSTEM CHECROUTY ‘
DOES TIE INSTALLED DEVECES MENU APTEAR? !
Yes  Nao
043 . :
el the math coprovessor, then eota D NEAD ll"““‘i
Koevhonnd Start” |
|
044 :
C - qreptace the misth coprocessor andd the 8OXR processor, 1 1
does not carreet the probiem, reptace the sysrein hoord.
=
=
.,,f:..
[ =3
Stacd (1N Poviabde P p_,_*mnl.'!
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Pl o e it . 3050,

e R s, e Bttt el

045

(From Step 002 in this NMATY)

IS THE POWER CORP PLUGCED INTO A FUNCTIONING,
PROPERLY GROUNDED ELECTIICAL OUTLET?

Yes  No

046

- Atiach the system to a functioning, properly groanded
clectrical outlet, Return o Step 001 in this MAS 1o
venilly systesi operation.

047

- Power ofl the system,

- Disconneet the power cord from the clectirical outlet then from
the system unid.

- Cheek the system uail power cord for continuily.

DOES THE POWER CORD PAVE CONTINUITY?
Yev Na

|

048

Replace the power cond.

049

- Reconnect the power cornd.’

- Power on the system.

= Check Tora voltape of 2.4 1o 5.2 Vde hetween pins | and §
{eround} at the svstem board power supply connectorn,
Fipure I

1nre Syatem Roard Powoe € naned ey

}-K Stast (PO, N, o oLk 100

049 (comtinueit)

1S THE VO TAGE 2.4 T0 5.2 VU RETWEEN

I'INS 1 AND 8?
Yos  Ne

050

G 1o UREAR 0020: Power Stari.”

usi
Rephice the power supply,

Start (1, X1, Porcabie 1O)

1!

T

o

y -




e e L A e R —— ik

' Cm e e ———————— e - g

052 053
(Urom Step 007 in this MAD) (From Steps OL1 and 032 in this MAD)
Refer to the following fizue and poto the MAI’ indicated or 1ake Refer to the lollowing ligure and go 1o the MAP mdicated or ke
the action deseribed, the action described.,
Nute: I vou received an ercor message and incorrect ! Note: 1 you received an crror message and incoreect
audio response, useAlie eovor message as the POSY Lieror audio response, use the crior message as the symplont.
Symptom.
Symptom: Action,
POST Enror Symp!om: Action: T otieet Bemaory Size Displayed . PAAR G200 By Stad
Huo Uvep aned, |
Incoreen ) Colois on Dusplay .. .. L., L Gatn Siep 054 n b TAAR !
fHank Display ... ... oo MAP 0020 Power Siant “
Tpessdahle tspiny . L oL Lo, A 0020. Power Stant Mo Hhgh tnlansity on PDisplay . . R 33 by T 054 0 (hey TALD |
tHinki ( B MAI* 0020, Power Siart |
anly Gheck Message . L, MAE 0200, Memory Start RMigGing Moken o ncorect Characters |
1XX Eoror . . . oL S MAL Q100 System Boand Starl an Desplay . .. . Go 1y Stew .054 i [hs, RAAD
Mo hine Fur\c.lonmg
Propeby ... e MAR 0020: Power Start \ . [hstorled Image on Display ... LG 1o B1ep 054 i the, LT i
"t Long and { Shart Beag ... ... Peplace Syslem Board Biank Display . S L. L GooStenp DG4 an phas FAAD
t Loag and 2 Short leeps .. ... Go 10 S1ep 054 in this MAP Unreadable Display. ... oo 0 L L . Gaolo Step Oh an g 1AAF
t Long and 3 Shont Beeps ... . (oo Step 054 in this MAP Fliyshiog Gueser Only. oL AP Go o Sep 067 i theg PAsD
2 Shoil Beens and, U#\:)lc [oreren Appears L . RIAP OH00 [hiskette Drave St
Blink o1 Linreadable ‘ G) Loads Pigaeam bom Foed Disk . PAAF OBOG Dagkertter Dinivas 150 401
Dingtay .. .. . . . ... Golo Siep 054 inthis MAP !
Dhstoned limaye on J o Disk Boot Fadwre .0 0 L CMAP Q6H00 [hshette Direge St
Dispbowy. . . . B0 o S1ep 05400 thas MAP ’
XK oo, e L AR OO0 System Board Start - Loads Progrun hom Remote Siation ... .. MAPDGO00 [sketb: Do Srase
[ 240 ¥ O ¢4 "Ol [not e MAP 02040 Mematy Sl
WUXH 201 £vt . L L MAR OO0 Mgeony Stast PAANY CHECK Ereor . 0 o000 HAP (200 Mermary Start
IOy Enoar . . L L. Lo MAR GO0 Keyboard Start .
XX300 oo oL MAP U300, Keyboard Stant : Keyhoard thoatdem . . ... .. . . MAPOQIUN Keyboard Sia0
6O Eroon L MAI NG00, Diskelte Drive Siart. } ’
17XX Evior L MAAP A TO0 Fued Disk Drive Stan Cannol Fimsh Diagnosihic Yesls .. .. . CARAP QD20 Powes S1an
JOXX Enor ... L KMAR Z3004) PC Nelwark
HEE ¢ § NIT.Y] MAP 3100 Al PC Network Punter Piphlems e . Heter 10 the Sanece tlgngai o i
COo00 HOM Crrgor. ... .. ... Repiace Fixed sk Drve Adapler : the Praler \
CCOONROM Error .. ... ... KA 000 PC Netwnrk i
ROMEnNOr .. .. ooeiiioil. fephace System Boad Network Problems ... _.....' ... ..... . . Releilo1he Senace Ranunl tor !
FAXXXAQOMEmor ... .......... Hepdace System Board the Network 1
Continuous Beep ................. MAP (00 Power Stant l
Figure M. Failure Symploms
Repeating Shoo Beeps. . ..... ... MAP 0020. Power Stan : .
any Errars Hol Shown Above .. . G0 1o Slep 062 in this MAP . @ k

Figwre 2. POST Emors H
=2
<5

. : p

Q00010 Start (PCXT, Partable FO) : ' Start (PC, XT, Portable PC) 0000 1)1 |

. |

~ S } '.,\_;
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054 e
{From Steps 052 and 053 in this MAT")
1S AN FNHANCED GRAPEHCS ADAPTER INSTALLLED?
Yes No

|

055

Go to the MAP for the fading display adapser.

056
Ga o "MAP 2400:; Enhanced Graphics Adaprer.”

057
(I'rom Step 053 in this MAP)
15 A MATH COPROCESSOR INSTALLEDND?
Yes  No :

|

058
| Go o "MAT Q600 Diskene Divive San”
059
- Power off the system.
- Remove the math coprocessor from the system board.
- Powcer un the system.

DID THE FAILING SYMPPTOM REMAIN?
Yes  No
. 060
Replace the ath coprocessar and the SOXN processor,

061

Reinstall the math coprocessor, then po to "MAP OGUO: Disketie

Drive Start.”

0000-12  Start (PC, XT, Portabic 1'C}

vIOT
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G to the MAE indicated by the error ende,. Tor example, il you

062 .
From Siep 082 0 this MAF)

reecive the crror code TXX to to "MATP 0700 Nath

. "
(Caprocessor,

Nate: I vou arce unabhle 1o find the MAP that
cortesponds to yoar error code. you have an IBM device
with ils own service manoal ar a device not sapported by

LA disgnasiic wsts. i
\

:

I

L}

X

)

‘ i

|

Start (1O, X1, Partable PPCY 00062123

Jumpers and Switch Scttings

|

f

Place the hanl-tah page labeled " Bumpersand Switch Settings” !
i place of this page, then diseand this page. \
I

I

I

i

1

f

b

!

-1

]
. ]H
(g

i

O



Option Compatibility

Certain option sdapters conflict when vsed i the <o system,
The Tolewing adapiers should not he installed tozethar e vour

systenm upil
@ Option Compatihility . oL o oo 3 e

BIOS ROM Tdentification .o o oo 3

Ulsinp the Switeh Charls oo 4

System Board (Diskete Drives, Displays, Coprocessor, and e Svnchronous Data Link Contrad (5D adapier,

POST loop) oo o o, O h) . I\‘“(’f”;[lf By Svin hronons Conimimeations £ PUSET)

System Roand (Menmwory) 00 e 6 wlapter. o

Memory Adapter Switch Sets o oo oo "

Fxtender Cand Switch Scllings ... oL RO I

Cluster Aoy 20

Station Address

Remote Toatial Progrant boad oo 00000000 22 BI()Ci ROM Identification

Adapler Numlbwer C o0 o0 22
Enhaneed Graphics Adapter (BOGAY 0000 o000 23
17O Netwank Aclaprer o0 25 To deteominge the date of the PHOS ROM modnic o the
Asynclronows Comnpoeicatiens Adapter o000 .26 Tollonving BASIC progiam Eype ahe progcas oxia v e sToen
Boviy Svocionous Conmunicadions (8SC) Adapter 0 27
@ Dyt Acqgaeation and Control (DAC) Adapter o000 Ph @ 10 pCF SEG=EHFON0
Analess Ovadpont Ramgre © 00 oo 28 CEOFOR x=LHETES 10 ENEFEE
Aaabog fopd Riepe 0o 29 Y Ju PRI CHpS{rEERiN )
Adapter Number  co oo 24 ho HLXT
Internupt Request )y bevel o000 LIV REN
General Purpose taterface Bus (GPHY Adapter L. RE]
Adapter Nomber ..o 31 The date that is disphived i the date of voare TRON RON mdoke,
loteoapt Request (IREYY Level o000 000 oo 32
Luterrupt Acknowledpee ONT ACK) Level 000 11
Lrircer-Memaory Access (DMAY Chaonel .. 0.0 33
Professiomad Geaphics Controller o000 34
Vaojee Commanications Adapler .o oo 35 .
. i

v60T

Switches (PC, XT, Portable I°C)y ) Switches (PO, N Partallde [P0



Using the Switch Charts

The Tollowing legend applics 1o the charts in this section.

Symbol Menaning
- Mot Used by iims Apglicatbion
1 On/Closed Positon OF A Swilch
| QNI7/Q0pen Position O A Switch
MN/A Mot AMlowaed Or Nol Applicabls
Nate:  Eor sonv: oplions, the eustemer must supply

information for coreect setling of jumpers or switches.

To set a rocker switch, press the rocker down to the desired
position; to set a slide switeh, stide the lug of the switch to the
desired position. :

Ballpnint
Pen

Stide
Switch

Ballpoimt
Pan

A Switches (0O, X T Purtalide 1°0)

—~

G

System Board (Disketie Drives,
Displays, Coprocessor,and FOST

L.oop

e’

y——m T e -
System Boat Switches
P PCXT A
Portah'e
Funcllon !,.
Sw. Ninck [S5w, Block | Sw Hiock
1 2 1
————— |- ‘
V2RA06GTA(12345BTR [ 12045KTA
D nshetie [ives ]“"'EI Lerewrns Yy &

runary See Fypa 1)
Cotar it s Astapiter

A0 Y 2h Iineen

p—— -
Codor Caanhie s, Adiaples

THO P 24 e g

RN

..‘-,lo—

Froberssinnal Deaphes
Contetter (Pomay)

N oA

“’-Il._. '_”T—_

tAannehrome  Donter Adapar
Frimuuy Sec Hone 2

™ » LR LR IS
sh Conroiessor instalied l

SRRREE

]ljl;—_L""._-[)h\(rl [...c-I[ fatsasasa -.‘.‘.]'1
1

A R - 1. Ly
2 kol s l'““” sestosnt "“"ll]
A Dhekeette Dervers Hon t RS ]
A Derkgel e [T, oA thoi M 1]
| - — ———t el —s —_—
e Dsplay Adapten '.“I].‘ ri A '...II‘.
| Cnced Grgiies Adapter '.;._.'[' [ R B ."‘ ]'

LAath Coproeessai Mol

.].. PPN
Installed

L
POST Loop tAllows
Conbnunus Runomgh

HNo POST L onp

(Fhanmal Opetrangn) A oA

l-.-..o.

-

Notes:

1y Hothe Enbanced Graphcs Adaplen il G A astadbed -
dapler sel P ys e Boaso sl b e huven Tor 1

21 Thae AR Ry meame EhspGry aane? 1 anbee Adagitecs o0 gl gaggaguse®
Poctatie oo Campuler

RTITA L

[ S

+
L N O o
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~

System Board (Mcemory)

Portable Parsonnl Compuler
- 256K Card | 04/256K 84/2568K G4/250GK
:""';’“ Or 84/256K | Option Optlon Opllnn.
Total anl Oplion With 192K | With128K | With 64K
Mem Switch With 258K
emaory Scthings .
” {Sra Note) | (Seo Note) ] (See Nole) | [See Note)
12345678 12345R78 12345878 12345878 12145670
25FK “““'* A N/A N/A FHA
A20K R Rl N/A NIA N/A T
YYPR IRSTTEERN R wa [T e
AAHK o [ s NIA T NZA N7A
512K i TR R IR RN HA N/A Hin
seekc L[t VTLTHIL /A a1 [T
T R e R ER E TV 7 NS 14 PR EE 3
Note: The S250GKN Memony [ spiioaan Ophion and the 256n
Maomery Fapansian Ophaon ane thae only memiry ophions
supkativdon 1he ANRRA P abde Doy sanad Compualer

6 il PCUN L Patable POy

® O

@

~~

To use the Tellowing chart, Tirst {ind the colomn onder “Cstem
Board Fype" that matches your svstenn 1 altow this column down
o the switch settings far the total imount b memory in vom
system. Sel the system boaged switches 1o match those i the
chart, Then o to the "Switch Set” isted and setihe switches on
Uhe memory addapters in your system. Fhew sers of memory
adapler switch settings start an page 11

Nate: I memory ahove S4IK i 1o be installed on g
Fa/OAK I system Doand, the 131 35 RO e be dined
10/27/82 or later, See "BIOS RO dennheaton ™

System __'E[-:l--m Naard Ty;in Nty
1 ]
Yotal S:Tlr::lee“ing- _l‘(: rext
Memory |y aaper THK.B4AK GaK256K | Ban. 256k
Switeh Sats 12345670 12345678 17795618
Swateh 1 "[["" T A
V6K Swilh 2 IMILH Hoa "o
et ' MLA HA T
Heitih 1 “““" A H o
32K - o
- Samenz | THT
T Kl i Hoa HYant oA
Hrenteho 1 .. II”.. LFRF: [
48K Swdch 2 l][[llll A t1a
Bl A HA o
Guyitch 1 -all.oq. ‘.11““ TS
oax Bwilih 2 LI Tl "o
Sl NA tien b A 1
Nole: The system hoard s adenbilusg g s atest aoe de Beft ey
{Part 1 of 4)
H
L4

Switehes (1°C, XT, Partalde 1°C)



Ee

[ System T aeem B Ty ] Fuhanced Graphics Adapter (8 G A

Hoad - - - =
Total Lwitch ': : B __.,__’Hf_hl R
Memory | Setlings 16K -RaK B2 L0K GAK- 206K Warning:  Damage o the praphies adaptes the displav or both
R Adapler ————f e s ] e — e c ", . i , .
Swch Sets 12145678 12045674 LR E LA 4] iy eosultal these onpers ane ol the cortect posibion,
Sawceh "11"" A HIA
‘ s
K Teanabith 2 l]]l!l!l i NA -
| — Swhrhag
el ’ o A 1A “1.2.3.ang 4
. .
cLiteh 1 --Il-..n on!la-.t Il[]kiﬁﬁ e
[RETE : 1 11
Leaitth Ill{]‘lll ]l']llll HiA ‘i!
S k| LR ALY © A . T - .
S , . AEORETEIT L
Swatch b il HIA A . Sl e .'
. N B SIS
; St LTTH A tA L B ; A
p—— e - . T / v
St a NiA FUA ' g N g PR
- B "’x_:-;‘ 1 7 e -
| / .o

o “l_l._‘_;';:_"li"" e | | 3 ( . SN
e TR TR . H]” ( e

by _'.";_"‘ 3
< . 5‘ P rl . 1 “.
St . 7 MSA N/A "'“l.‘\, . Vs
Salch "“'“' A M/A VR P3 - 7P_‘, -
204K Swich 2 !lil]l” NIA N/A
St s NIA il Type of Diaplay m 204}
Suntch 1 ‘.ll..-- a-]l..bq tll]nltt WA Casbs {hisgilsy o0 oy 4 v g

HARY Ko b e fhisplay

S e TR R — -

) Swatch n-jl-... n.]ina-a ..\ll..n.
GMC senz TN | U
hH] 11 I hod @

{Part 2 ol 4) .

| i L | dele 1°¢7) Swilcles [N ., A I o tahbe P }
N Saitches i, ) et " )
_\ AN [ YRR d1HI /.\\ )
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Ian EGA s the ondv dispbay aebspier metalfled, o an FGA and o
Monochrome Phisphy wnd Poster Adiapier are installed inhe
syslem reler o Pigore Do set the EGA switches,

I’C Network Adapter

Figure 1

Cobiw g,
(40 % 2 Moy (il

Tt

b (wrplay

R0 A S A Vi) [ ll]l

Wt

1 it hes APPC XL, Parrable 1PC7)

2. A maonnnn ol two disphives caon be attached o the system,
v Colon display and one monochirone display.d

/4 i“
1
Tyne ot Disglay £GA AS EGA as
Altached to the Primary Secondary
Calar ' Graphics
Swilch Switch
Maonitor A |
onilor Adapter 1224 1214

Hiv [uspilny
S HO X5 Mate) il N/A
ﬂ Figure 2
Nales: . @ @
oo Made selection can be changed by progranuming,

Woan EGA s anstalled with o Coloe/Gieaphics Manitor Adaprer, Jumpar Posltion Fancuon
el o Fipure 2o setibe BGA Switches. i5ee tigure) L N
Automirbee Heopge Fyzerm
wi Leaad kL)
i ’ EGA as EGA as .
e Piima R y 1 wy Haot Ve
Aunached tothe timary Secondary .
ir;:;:::lc'm! Geaphics Swilch Switeh P
. daple 1224 12714 w3 st | e 2
Ny [hsplay Sets Arhipler 10 gne
il llr] W Frateraruppat | osuest 7Y
Monachiame Ihspliy N/A® Qaats Adiipder s
) St 1
Cabar D W3 A W7 Allarenivter Aiaplar
sy Detspnlay - |
(0 X Mol Illl l I II s Sels Adaapte-r s,
Colew Dwespelay J ! vy ' Wepney Ad et
WY £ 26 L) l ” il l T
palilles RN
I onhaont Gl Phsplay wil ArBA e {eeee Fl1e)
£ lepesmial oo Blipleny l ] l l ’I I I .
Lt ed Caby [isplay l Ill !lll Nole: 3o nat enatile the BOM on more than
o nbgesd Coliee Mach) one adapter

Switerhes (1°C, XT, Portahte 1MC)

T

s
+
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Parts Catalog

Place the hard-iab page Tabeled "Parts Catalog™ in place of

this page, then discand this pae.

PARTS CATALOG

Famited Warranty - PN Seeviee Paeds 00000000 .
Phonw ToVse This e Comdop o000 .

Vsl Dnaley

Aswembliy
Asseihly
Asnemlay
Assembly
Asseinhbiy
Assemhiy
Asnembhy
Assembly
Asembly
Asaemhly
Assembly
Acsembiby
Assemty
Assembly
Assembly
Assemhly
Assembiy
Aoy
Asembly
Assemhiy
Asenthdy
Axscmbly

Assembidy 2

Assemhiy
Asscmbly
CAsseimbly
Assembly

l.
AR
1
N

f

~

N,

10,
bl
12,
13,
14.
15,
115
7.
I8,
'
i,

|

9

v
REN
AN
o6,
27,

S Svatem Vi - e (31600

CSvetem Uit - atepos (5050
Svatem Uit = Intenios (51600 00000 .

Sostep Lhaal - Eaderion (SI80) 00000

Svntem Uit - Baerion {5155

Sytem Einit - Tnterion (5 155)
[t Hiph DeXette Drive Type 40
Full Fhiph Dristiene Drive Tepe |
Full Pl Dhskente Diive Bape 2

Foli i ligh Daeene Thive Type 2

Fall Vg Dhskerte Bhrive Type 3

Fult Fligh Dishetie Dhine Tepe 30000 .

Dicketie Dvive Pogtabbe 1O 000000
Pised sk Dave o000 o000
Loternal Options and Adaprers 0
Fapansion Uit - b aterioe £3161)

1 apanskon Lhat = Taderion (5461
Maopochiome Display (5151}
Calor 'l'-|1|.l\' (5154
Pnkneed Colos Displav 515 1)
Iiofessional Goaphies Display (5175)
Kevboind (X0 Kev for S0l S e
Reyhoand (83 Hey o 5869
Keybutton Kits (8 1. Koy}

Revimtens {53 -Keyd
Power Cords
Misceliancous

ants (PC .‘(:l'. l'urt;linl(‘ P

- ™
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The wareanty terms and coditions appticabde in the conalry of purchiase texeept fon the
Uhnitea! Stares aml Poaento Rucob in resprect o an EM Persanal Counputet piosloct aee
av lable Tevan e suppsher.

Limited Warranty - IBM Service Parts

{Applics to United Siates and Pucrto Rico)

T hnern naf Tiusiness Machines Conporation warnianis that cach M Sceviee Part
wil b Froe tram delfects in miaterial aad work manship andee cembitans of nomud use Tor
a pwenst of "HYEdavs (o the date of purcluee Troan UM o an Autharized M Persanal
sutliticsied an few i Shaubd s (M
feeinboow wiirkimanship b g the SHhalay
WERY W nrul IIIM will, 4t s apoion, r o teplice this Serviee P an o b ATEC iy
the Lhmitedd SEtes on Pocrte Weco, Al e |'l|.u il Servive Parts will become Owe propeeny of
TUAL Vb linded waienty does peninctade seovice to sepain dag
g feam sccident, ol or nen-UEA piewdific

s the Service Pt
winn af My Frowdect,

Tee, misuse . abasye,
Limited Warranty seevice may be obiagiaed by delisening the defeviive Scevice Purt doring
the Miday wan: ¢ penienl b Ntz vhe JIA Pesonal £ mgien Dealder, o sy
HARY Seevice Pschanpe Conten i the Unieed Sestos on Poentes Rico A el priasnd of
porcbase Do LA o 208 Avtbawized UM Persomad Computer Deader innsd accompany
the clown, Caantact FVRD by wriduge v OV Nanmnal Paos Center, 1P €Y, Hiss 441,
Cacencaste, Toddvana 46418 By Taether mfomasdon

AL EXVRESS OR IDMELIED SWARRANMEIES V000 TS SERVICE PART. i
INCTUHDING THE WARRARED S 00 A HC D ANTARIETY AND FTENESS VOR A
PALEICUL AR PURPOSE AR T BAIED 0N DUVRATTON 100 A PEITOHE O ')
PYANS L ROM BV DATE OF PUVRCHAN AN MO WARRANTIES, WL THER ¥l
FXPRESS OHEOMPLIET WEHEE APEPUY AF REE FriS PERMOD. SOME STATES 1)

NOT AVTOW LIMITAVEINS ON TR [ ONG AN IMPUIED WARRANTY CASTS.
METHE ABOVE D IMETATIONS MAY MO APPLY 1O YO,

VNS SERVICE PART IS DECUCTIVE IN MATERIALS OR WORKAMANSIIP
VNI R CONDUHONS OF NORMAT USEAS WARRANTED ADOVE, YOUIR

SOV REMEDY SHALL B REPATH OR RUPLACEMENT AS FROVIDED ABOVIE
N NO T VENT WELE HIM NE LTART L 10380 FOR ANY DAMACGES,
RO UTING LOSTPROTDIS O SAVINGS OO THER INCHDENTAR, Ot
CONSFCAUTNTIAL BAMAGES AJUSING OU T OF THE USE OF OR ANARRITY 10O

USESURCTE PRODUETE, EVEN U TR OR AN ALTHTOWZED M PERSONALL -

COMPUTER DEALER IAS BEEN ADVEN DOE THE POSSIHILLLY OF SUC)E
DANMAGLS. OR FOR ANY CLAIM DY ANY OHHER FARTY.

SOMUATATES DO NOT ALLOW THE EXCLUSION OR LIMITATION 0
INCIBENTAL QR CONSFOUENTTAL DAMAGES + o0 CONSUMER PROTUICTS,
SOOTHE AROVE LIMITA THONS ORCEXOT USHINGS MAY NOT APPLY TO YOUL.

FINS WARRANLIY GIVEX YOUSPLCINIC EHGAL RIGITTS. AND YOU MAY
ALSO ITAVE OTIHHER RIGHES WHITUIN MAY YARY FHOM STATE TO STATE.

Parts (I°C, XT, Partalle 1°C}

FHow To Use This Parts Catalog

1. Similar Parts - T hwo parts are similar, they nay be tisted in
the same st Shnilar s aee relonesd e by ane index
number but are distingaished by the part number and
descnption,

2. NS - When this indication appears in the ASM - INDEX
column, it denotes a parl not shows in the assembiv, This
designation is penerally uged for miscellancous parts packets,

I R This entey in the Units column indicetes the past has o
restocted availahahity,

4. AR - As Required TAR) i the Unies column denotes that the
units per assembly may vary based ppon systemy confignrton,

S Indentore - The indenture is marked by aseries of dot located
B lore the part description. The indentore indicates the
relationships of o part to the et lugher assenthly,

Example of a Parts List

ASH - MART UNITS OESCRIFTION
PRDLX NUMOLCR
[ 1234067 Hain Asscably
-1 12 30068 1 - Subassewhly
-} 12 bah69 1 - Subassemb by o HS
-1 12 360560 1 « Subastembiby | Hon-05
-3 [FRLTIS fl se Dertantend Pact Restriactsd
- h 1210564 | + Subassesbly
e Detailed Pact
- Detailed Pt
e Detaibed Pary
- NS | 1234563 1 + Subassemb by Not Shown

e Detailed Pact
e Bstailed Pary
o Subassembly -

-5 1234562 AR Use ay Renuired

Parts (1O, X'T, Paornal 3



flow to Use the Visual Index

4

Vivual files

Ansemmbdy 20 Kovhosrd tRVhes fan
185y

Pacs (1C, X, Portable 1°C)

—~

e e L A —— ——FVT T TR W o S MRl e me = eed s 0T

1.

Turn 1o the

visual index

and locate, by
Mustiation,

the assembly
canlaining the part.

2.

Turn to the
paye for that
assembly and
locate the
part visually.

3.

Using the

index numbar

shown wilh

the pant,

refer to the

sccompanylng

listing lo

obtain the . @

part number.

et — £ o h p— st

Visual Index

System-Unit (5150)
Assambly ¥ and 4
CPages 7 and 10

System Unlt (5155}

, Assembiy 3 and 6
Pages 9 and 14.

Diskette Drive Portahle PC
Assembly 13

Page 20
T
L
@ ¢ )
\\

~

" Internal Qptions and Adaplers
Assembily 15
Page 30

Gystem Unit (5160}
hesambly 2 and 5
Poages B and 12

Full-High Disketts Drives
Assemhly 7. B 9.1 11 anad 12
Pages v through 26

Fixed Disk Drive
Assemhbly 14
Pane 2%

) ) ~
Enpansion Unit (S161) -
Assembly 16 and 1] -
'uges 33 and 34 o

Parts A{PC, XT, Porcable PO 8

N




Displays
Assembly 18, 19, 20, and 21
Pages 16, 38, 40, and 42

Keyboard (83-Key 51535)
Assembly 23, 24 and 25
Pages 45 through 48

Note: Miscellaneous Hardware

6 (C, XT, Portable 1°C)

nrRUsne T‘
u!".'mh 'uu'u;u ~u B
B "Hd‘. ‘n

tjﬂ?;;:ﬂszf:ﬂﬁm : mq[

.l
L TR

Keyhowsrd {83-Key 5150 & 5160)
Assembhty 22, 24, and 25
Pagos 44, 46, 47 and 48

Power Cords
Assembly 26
Page 50

and wrap plugs are listed on page 53.

. _,_..Arf\‘_ ey — -y
.

Assembly 3. System Unit - Lixterior
(5155)

gk

ALK - PAR] UNITS RESCRIFT 1NN
VHEE Y LRIEILIR
} - Rénhtnh Cover Ansemb !ty
@ -} « Lover
-2 « Handle Assenhily .
-3 LISYLRAY I v Panel Acqemb ), .
- NS | UREhunD ' o Pane ! Aoembly Kit
/ o Punel Assombly [Brar Access)
es Punel Ratainee Wit
- NS | ROSLYY9 1 o Camvntr andd Hangle Hardeware vt
s Foam Pl
' ve Masher | Treicrion (Qty 2)
e Byt Stgd (Qry 2D
e Screw, Shoulder ML Dty 20
= NS | BGShahy R « ABH Label
~ NS | ALY LR 1 Cariying Nasne
- NS Power Lind (S¢e Faownr Card Parte | i

LT

Pants (IPC, \T Portahle PCY 9



Assetnbiy < Bystens Unit - hitertoy
(5150) |

Liy

Math Coprocessor

Pacis 1100, N1, Poatabile PO

—~

1

CoNastem Bt - Beter e (01 0
Y“HO- Ak | _] NS st
DL X HATHLSE R
- Rhzg25h 1 System Boanat hhEB Pyurl (F4)
[Popudated to 1)
- WS | RRI0210 AR v BAUKD Memor y Mod e
-2 A57914) 1 Speaber amt Cahle
EE | B, hhs 2 1 Leahle Rae iy
-y HISRITP ] 1 Cababe | Faoyhigg 1 coteraal Systom
-5 1 Pevmerr Lo [See vtovaet Logdd Pacte Lisg)
- Bruhiyng i o Suppby
froe budeess Fan and Tadaomat van Labe V)
S ML | DASKLLL 1 e b, Power Supply ;
] St bt cmn b Al Dans ) Bdag e s
- R AN ANES \ Shie by
-9 it b by 1 Nispday Auoemliby
Briugly L} = Hoab ¥abtaage doanstormar
Bruy )4 R . Wik :
L T\ B i TAN TR | Shivkd, Keyhoard, (nierngl Sysrem
= b | HrRnagy R Py ighinesw/Contr a4 Aunenhly
- 7 [ Baykb b Biskerte Grognd Brogcokaet
= NS | ARGk 1 Dinplay Avneadily Hardware Kit
o tnnh, O ir}hnm\-,
v Knah o Loy an
- w5 | RGSLL )R ] Front Pamel Foaodeare K
e Toor Assomhty ey 7}
- Paned | Buomper
- Strew, Plastite (Qey 2}
« Panel, Koyhoaod {onneetor
« Blank Inwery, Dickrtre e jve
- Screw, attach Shyaud HoW {1y B
< Steip, Wear ) Feong Pade g, 7))
= Srrew, Lontraby o Panee 1 {Qr, )
- NS | HALNRND 1 System Hardwae Kir

- System foard Supports [y 61

e S ews, Strl Head YN e B 16D
Rumper , Carad (41, 1)
= Serew, Phagseate HOYR tUry i}
o Mol i Serewe, Binberra U0, h)
o Mtachnent Card, Blonk Snse
« Ghidte, Chasyiy {Quy 23
e fracter, System Boaard Graued
e Spacer , Biskerte Drive L3ty 1)
o Setew, Soecial Boistad (01, 1)
|
\
[ S
Ll
s
Paris (1C, XTI, Portabde 1€y 1S
R
- hY

————
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Assembly 7. Full Hhigh Diskette Drive
Type 1

1

Carts (PC, XT, Partahle 1°C)

D L P

Diskette Daive - Tyvpe |

Use onby in deives that have an AL B or nothom i frone ol tl
serit namber. Fhe sergd numbwer s visible Troon tie top of the

drive, .
ASH - PART UHKTS [ SPIPTINK
THUEX NUHBLR
] - 452915y Piskette Deive Agcembly, Sincpbe-Sided
- 4524200 Diskhetta My Aqnpmbiby, Dengdile-5% 04
- 4524246 ] sl Board wath Shield
- 2 An2a924.} 1 < L Lazvasr Aoy
o Lome Leeger Ao
« fone Joecomib |,
= Hogetang [eps
o bagteh Adgemb 1y
i B529224 R s liars 1 Swarin
R N LY R PN R el 0 Stop
-5 Bo2ariy [ - SHE Mppes fem
- UV ETINS 1 o Gee o B d
-7 Be 2020 R - Modale LLR/IGORY
-1 etz It Mgl LB EINPR
- 8 Ry 1 o Buide, Highs
- BWS2724%3 | « Foat Poaerdl
- b HE292LR 1 <D Asnembiy
B R LY VA | = Weare Prateer Switeh
- 12| B4 K - Tndea Assent by
= by | B0 | v Gt Ll

[
]
Parts (PC, XT, Paortable 1°¢ 7
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MADP 0000; Start (A1)
This i the cntry p‘ninl for ol TN PL BSOINAL COMPUTT R

AT* MAEFS The MAPS will belp vou dietermane the Bl held
replaceable vt (FRUY.

@ ' The Advanced Diapnostios prograny is intemded o test onfe 1RM
T T products, Non-TBM producta oy pe cardsor medilied

aptions can pive balse corors ad invild system responses.

|

START — AT

Al voliages in the MAFs are positise piless othenwise shown,

[{1ta}
[Felene vou buping

Power ofl the system,
Lnsire all conacctors are instabled conpeetly,
Fosuee any proapees or ssatches aie set connectly
Foavsere the TE5/2T0 Vac selecton switehos set fon the taliace
avidlable o the outlet,
S Venly the options are correctlv set by running the Senp
program. Ater gunning the Setop program ool you cinnet
sun the Sctup program) continne with Step (e

1

e i 1Y e

- asert the Advinced Dimenostics diskene into drive AL
- Power an the systen

IS THIE POWER SUPPLY FAN RUNNING?

Place the hard-tah page Iabeled "START — AT" in place of Yo T“
this page, then discard this page,
pag iscard this page 001
- i o Step OSKan this MAP,
03
- bisten carefully Tor any audio respanses duging (hé power-on
sehest (MOST),
. -~ DID YOU HTEAR ONE SHORT BEEDP AT THE ENR OF THE
L .
@ : rosT?
Yes No
{Step 004 conninues) [ —
D
t—-L

Ntut (Al o



- -
i
—_i

t1]B]
Gio Lo Step 006 i tus MAR,

0Hos
Giota Step 034 inthas MAP

ar
X

-

o e — e A e e o e e 4t 4

- AT
"2 P

06

(From Step 004 in this MAP)

DID YOU RECEIVE A 16X ERROR?
Yes  No .

|

w7

Gato Step OF 1 in this MADP,

‘_,
e

o
S e

et Tk

TR

v
L (X
5‘; 008
i DID YOU RECEIVE A tel ERROR?
Yes  No
|
009

Guto Step 016 in this MADP.

010
Goo "MAP OL0G: System Board Stare.”

011
(From Step 007 an this MATP)
DID THE MESSAGE (RESUME = "FI" KEY) APPEAR ON
HHEE, SCREENT?
Yeuo No
I
012
Go s Step 073 in this MAP,

013
- Make o note of any crror messaees on the screen.

- Press the FI key o continue,

DID THE MESSAGE (RESLIME = "FIL" KEY) GO AWAY
WHEN HIE FI KEY WAS 'RESSED?

Yes  No

I
| (Step 014 continnes)

N60-2 Seart (A1) :

o

073

Clroan Step 012 G thiv 2010
i o coven Ui Tdioss e fivane aod b s 1t 0 1
nedicaned,

Nete: AT a0 crror message and incorect mndio s
oeenr Bke e action inheatod Tog tlie erpor pneoeg e

|
1 I]‘
|

f

TSN
]

"W,

POST Errar:

Actinn:

Hec bl anet,
sk (asgilay
Tlaik iy £y

PAAL SIOEN Frovpypars %
s, . FAAD Y [P
Liveadable Dsplay

Fomgand 1 Shot $eoq FRispiye oo Srtinig [5m

ot
[ g Al 2 Shal fioasgs LT P P R l

&

VLang andd "V Ghon] Hegepy LRTER TR AT PN L T N

T Hbadd Bosgn aned
Lkt o Ulppaesiuadgbanys RIS RINTY

Easloctaat tisplay hnage [t Staagy 176 o on

CHINM) QU E g

1Y RO SO0y

BowA Ferge

TCRBRCPMA X000 200 000 ALapadees [ oaloea

Repiine o dauget L
FAAL Ty 1% frea s
gt ar o 5 ey By e
AAP o e e

Conbinuons Beegy . RYAR (0 i o g

Nepeating Shold Beeps | BAAE DV 60 aee 1o e

Any Erroes Mol Shown Abgve V0 B0 Sty DM Lap s 0

BAAD O Y Pl penr 00y
SRV e Tarnchomineg Frogasdy, TAME T Py e Tt
VRN Lreen ANy e Blodesq e

LN

[T PR = TOPI L Dl S PR R &

LT TR BAAE (00 4 g .
AN KL AXA R MY Frrent FASE OV 0 0 P e

A0 oo, i CORIAE T e b

¥EAX Eepor . T

GO Feeer FAATY (s [lembaesras © o] oo ot
trew b PAALT Y M .
WX e . AT Ty B et
RLES A N ‘ LARE 1Fay Al §oe

K PRI

Ar
.

Fignee 20 POSY Errons

S

&

St vl

™

.2
i<

[NIR LY




. '
074 075
(From Steps 032, 135, and 056 1 this MAIY) (From Steps 073 and 071 e his MAL) v
Find your error in the following ligure and take the action 1S AN ENHANCED GRAPHICS ADAPTER INSTALLED?
indicated,  Yes No -
076
Symatom: Actlon: Refer 1o the MADP for the Dailing display wkapier,
. X [} f
Incartect Memoary Size
Disptayed During (he POST | I MAP 0200. Memory Slart 077
Display Pwblems: Gioto "RMAL 2200, Enlanced Graphics Adaprer,”
Incoirent Colors ... Go 1o 5ten 075 in this MAP
No High lntensity. ............. e e Go ta Slep 075 in {his MAPR
Missing Broken, or Incorrect Characlers. ... Go o 51ep 075 In this MAR 0T
Biank Displaytldaokh ...l Go to Slep 079 in this MAP - . - ]
Blank Display {Raghl).. ... ... Go 1o Step 075 in this MAP {I'rom Slf‘ll “?" m this MAP) .
Distoned Image .. ... .o...... el .....Go 10 Slep D75 in his MAP IS A MATH COPROCESSOR INSTALLED?
Unreadable Bisplay. ... .. [T S Go 10 Sten 075 in this MAP Yes  Nao '
Oiher Display Protdems ... ... ..., Go 1o Step 075 in Hhus MAP |
Fashing Cursor Onty. . ..o Go 1o Step 078 in this MAP 1719
BASIC Scieen Anpeats ..., R e MAF DEOD: Diskells Drive Start G to "MAP 0600 Disketie Drive St
Loads Program trom Fired Disk _.. ... ... ...  MAP 0600; Diskeite Drive Slart ORI
Loads Program trom Remote Stabon ... L. MAP Q600 Disketi. . oove Slant - Power off l,hc system,
) ) - Remove the math coprocessae lrom the system boaned,
Dishette Boot Failue . .. .. U e MAF 0600. Dishette Drive Stan % @ - Power an the systen.
PARITY CHECK ... ... ... oo, MAP 0200. Memaory Slart - -
’ DID THE FALILING SYMPTOM REMAIN?
KeyhoardProblem . .. ..., MAP 0300, Keyboard Stan Yes  Ne
Cannol Finish Diagnostic Tests ... ... ... ... MAP 0020: Power Starl !
Puntes Prablems. .. ...l L ..... Reter 1o the S=ince OK1
Manual lor the Printer. e place the math coprocessor,
Hetwork Problems ... ... ... ...... .Reler o lhe Service 082
Manual tor the Nelwork . “ .
Reinstill the math coprocessor, then po to TRMAR 0600 Tiskene

Dirjve St

Fawre M. Failure Symptoms

O b Stanc (AD) Sttt (ALY e



083

(rom Step 071 in this MAT)

Go to the MAP indicated by the errar code. For example, if you
recvive the error code TXN, po o "MAP 0700: Math
Coprocessor.” i

Nate: I you are unable 1o find the MAP that
corresponds to your error cade, you have an 1BM device
with its own service manual or a device not supparted by
1BM diagnostic tests,

O0M-16 Start (AD

("

Jumpers and Switeh Scettings

Place the hard=tab page laheled " dumpers and Switeh Setiings]
in place of this pape, then divcarnd this page.




P N ~

JUMPERS AND SWITCH SETTINGS System Sctup

The Sctup program is on the Advinced Dinosties isketie You
need o kanow whi options are mstdled i the sedem i toorin
the Setap program.

System SCHUP ..t 3

Option Compatibility .. ... e e h) I i 1. Make alist of the option adaprers istalied i the syaem.
BLOS ROM Ldentiflication ..o i 5 .

Teeninating Resistors and Switches ..o oot 0} 2. Determine the type of doves mstalled,

Disketle Dvive .. ... [ 6 .

Fixed Disk Drive Lo e 7 o Fixed Disk Dyive: Andentilication labelis on the Tront of
Power Supply Voltage Sclector Switch .. ..o e ] the diive )
Using the Switch Chants Lo v
System-Board Display Switch ..o o 1) . « Drisketre Drive: The bersel of o donbile-aded G0
Memory Expansion Oplions ..o 11 disketie drive has an asterink, the Bezel of a high-capacity

Basc Memaory ... i 1 (1.2M) diskette drive s oot manked,

Expansion Memory ... .o 11
Clusicr Adapler Lo 1 3. Easnree that ol jumpers and switchies e set correctly,

Station Address . e 12

Remote Initiad Progeam Load oo 4 S Naoter AT you reecive an errar colde, [roonhlesheot any

Adapter Number oo 14 crror indications other than 1oX fust. Hothe only cnior
Enhanced Graphics Aduptes (RGA) .ot 15 . code you receive is TOX, and vou canonnt canect the Senip
I'C Nevwork Adapler ..o 17 program using the instructons on the Tollowine e, eooio
Seal/ParalleY Adaprer .o oo I8 “NMAP GO Stan (AT '

Binary Synchronous Communications (BSC)Y Adapter ... 19 :
Data Acquisition and Contsol (DAC) Adapler .. ... .. 20

Analop Quipot Ranpge _ ..o 20

Analog Input Range ... oo aa e 21

Adaper Number oo 21

tnterrupt Reguest (IRQY Level oo 22
General Purpose Interface Bus (GPIB) Adapler ... .. 23

Adapler Number L. oo 23

Intcerupt Request (1RO) bevel oo oiainnn 24

Intermipt Acknowledpe (INTACK) Level ..o 25

Direct-Memory Access (DMA) Chonnel Lo 25
Professional Graphics Comtealler .. oot 26
Voice Communications Adapter .. ... ... e 27

H
) <)
A

Switches (A1) Swatehes (A1)
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System Sctup Option Compatibility ,
1. Insert the Advanced Diagnustics disketie into diskette

drive A Certain option adaplers conflict with cach other when used in the
same system. The following adaprers should not be insialled )
2. Powcr on the system. together in the system uait:
3. WI\.cn the j}t!ylzlnccd Dmpnfmms menu appears, sclect @ @ «  Synchronous Data Link Control (SD1C) Adapter
option 4 (SETUP) and verily that the options are correctly
sct. ] o Altlernake Binary Synchromons Communications tALC RSO
. . . . Adapter,
The Sctup program will prompt you lor the {ollowing AT
information: :
Time Set ar change the time, : . 3
| BIOS ROM Identification
Date Sct or change the date.
Diskette Drives Sclect the number and type (high ) Fo determing the date of 1 EOS RON modale, oon e
capacity or double sided) installed, tolowing BASEC prograom. Type the propim exactly as shinen,
Fixed Disk Drives Seleet the number and type of drives 10 DEF SEG=LHFOO0
instaleel, . 20 FOR X=eHFFFS TO EHFFFF
@ 30 PRINT CHRS(PECK(X));
Memary Scleet the amount of base and v . ho HEXT |
cxpansion memory instadled. RUN
Display Setthe primary display if two display The date that is displayed s the date of vour BFHOS ROM moduie.
adapters are installed, Seleet the mode
(40 ar 30 column) il a colar display is
installed,
, ® O
P
o2
b
3 Swilches (AT' Switches (A1) s
- - a - -~




(\

e s T 3k

Terminating Resistors and Switches

Diskette Drive

A diskette drive may have a terminating resistor or terminating
switch. ’

«  Terminating Resistor - A teominating eesistor must be installed
in disketie drive A Diskente drive 13 should not have o
terminatingt resistar instalied.

o Terminating Switch - 1f 4 diskette drive is equipped with a
terminating swilch instead of the terminating resistor, st all
switches on disketie drive A to the On position, Set all
switchies on disketie drive I to the Off position,

Nate:  The termimating resistor may appear in a different
location on the drive. 3 so, an sdenfying Libel will be
attached to the erminating resistor,

Iehlls

.,.h el (AT)

R

O

@

Fived sk Drive

« The terminatiog resistor must be instatled on Fieed disk
devee O

o Ina sestem onit with two fived disk doves remove the
ferminating resiston Tront Hxed disk drve 1

Note:

Tovation on the diive, Woso] an identifyime Iabeb wil be

The terminaling resistor nupy appear inacsdiflerem

alached 1o the terminating resistor,

Terminating
Resistor

Switches {A B
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Power Supply Voitage Selector Switch Using the Switeh Charts

The voltage selector switeh is facated at the sear of the system
unit power supply. 1Cmuost be set (or the voltage preseat at the

clecrical outlet.
@ f @ Symbol Meaning

Switch Paslilon | Voltage Range

The following lepend applics to the chans in ihis section,

- Mgt Uned by thig Agplhe heen

V1% Vag 10010 125 Vac R .

210 Vac 20010 240 Vac 1 On,'(‘,l;ysr:(j Fosdan ol a Swilch

-
' 1 OO Dawthinn nt g Sento b
MN/A, iy Atlopweg] 40 Fint Apptas alybs
[+
Note:  For same aptions the cestomer must supply
information Far correct <elting ob jumpers or switches,
Tosel o rocker switel, press the rocker down ta the desired
{ .
position: tooset ashide swareh, slide the foe of the switch 1o the
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System-Board Display Switeh

Il your primary display adapter is a:

Monochrome Display and Printer Adapier - Sct the displin

switch 1o the rear of the system,

Caolor display adapter - Set the display switeh o the front ol

the svsiem,

Monochrome Dlisptay

Swilch
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Switch
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DIAGNOSTIC MAPs

s . - T

Mace the hard-tab page tabeled "THAGNOSTIC MAP" in
place of this page. then discard (his page.

o L n L AR T R TEET, T, p—

DIAGNOSTIC MAPs

MAP O020: Power Staet Lo L
MAPOQOZO: Power (PC)Y L
MAP OO0 Pawer (ATY Lo oo
MAP 100, System Bowod Sttt 00000
MAP OLOO: System Boad CRCY 0000000
MAP OLGHE Svstem Roaed (AT) 000000 L
MADPO200; AMemary Stiay Lo oL
MAP OO0 Meoway (1Y 0000000 S
MAP G200 Memopy (XY o0
MAP Q200: PC Family Vxpansion Memory
MAP O200: NMemory (ATY o000 L.
MAEP G0 Kevboard Swaet 0oLl
MAPO300: Keybomd (BP0 00000000 oL
MAP O Kevboisd (AT} oo 0 .
MAP 0400 Mounchrame Bisplay and Priser
Adapler o0
MAT 0500 Color/Giraphics Monitor Adupter
MAR 0600 Diskette Daive Staet 0oL
MAPE 0600 17uEligh Disketie Paive 000000
MAP U000 Dishete Drive tPantable PCY L L
MAE O600: Diskette Deive (ATY 000 L.
MAP O700: Math Coprocesser 000
MAP G900 Parallel Pont Sewrt 000
NMAPR 0900 Pater Adapter . L L .
MAT O900: Serad/Paralicd Adapuer - Paealict
Port oo
MAE 1000 Alternate Serial /TPatallel Adapter -
Paralleb Port oo L
MAP LHOO: Serial Port Start oL
MAT 100 Asynchronous Communications
Adapler o Lo

- MAL 1100: Serial /Parallel Adapter - Scrial Porg

MAP 1200 Alterate Serial Port Stan

MADP 1200: Allemate Asynclhionous
Communications Adaprers o000 L0

MAP 1200 Alternate Scrial/Paraitel Ad: \pLer -
Serial Port
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MAP 100 Graphies Printer 00000 bron
MAT TS0 Synchronous Dt ik Control

(SHEC) Communications Adupier 0L I510)-)
MAP 1700: Fixed Dink Daive Sttt ... L. 1700
MAT PTO0; Fixed Dhsk Prive (107} 17|
RMAD L7000 Fixed Disk [hive (AT) R B LA B
MAP 18HE Expansion Unit .. 0. .., A
MAP 20000 Binary Synchiomons

Communications (BSC) Adigner 00000 0L AL INAR
NAE 2100 Alternate Banary Sypchronons

Copununications {AIBSCY Addaprer L e A AT I |
MAP 22k Chluster Adager 000 L 22001
MAE 2900: Enhanced Graphies Aalaprer L. 2ho
MADP 2900 Color Prioter 00000000000 2|
MADP 3000 PC Network Adagpier 0L RILTA R
MAP 300 Alternate PC Netwark Adapier R TTEE |
MADP 33 Compact Printer ... ... ......... 300
MAP iy TBM General Purpose Interface Bus

(I Adaprer oo RIC AN
MAT IR0 TBM Data Acguisition amd Control

Adapler oo axon. |
MAL 3900 IBM Professionud Greaplices

Comtroller L I00n. |

T}

MAT 7190: Voice Communications Adapler
Sapplemental MADPS: '

H00-2 Diapgnostic MAPs

et



MADP 0020: Power Start

Sywpton Fxplanation

Conditions That Could anse This

Symptom

Y ou have catered this
MAT beciuse vou
were udable to
compleie the MOST,
you have been
dirceted Liere from
andher MAT ar yon
suspect a power

problem.

< The power supply is falding,

o A diskette diive s Failing,

e« A fixed disk hive is failing,

«  Aaoption adapter is [ailing.

«  The system board is Failing.

- The math coprocessor is Luling,.
- The speaker is failing.

0

mdicated.

Fiund your system type in the Tollowing figure and go to the MAT,

System Type

MAP

Parsonal Caompuyter X1
Puntable PC

Personal Campuler AT

Personal Compadey o0 . L L

L MAR U0, Power (PC)
CMAP ORG. Power (PC)
M O020. Powse (PG}

CMAP QD20 Power iAT)

tigure 1. Svaem tdentifivation

Provses Seart 00710 |

N

MAP-0020: Power (1PC)

. —
Symptom Pxplanation Cunditions Vhat Coaded Canse This
Syinpiom

You have entered this [« The power cupplaas Lailing.

MAF because vou
wore unabile 1o
camptete the POST,
you Liave been
directed here from
another MAP, or yvou

susprecta pawer

prohiem.

Acdishette dieve as Ly,

A Dved disk die s Tling,

An optien awdaprer s Lnling.
The syatem board is Foling,
The ottt copuocessor iy Lainge,

The speake s Failing,

ol

DED THE SYMPTOMN REMAIN?
Yes

Power off the system.

Unplog the powee cond of the system voit Cand expansion aair,
i ateichedy tro the clectnicnd atlet
Fhsconmaect the kevboard and any external devices, except the
Py display Gond capansion wnmt il attached) foom the

system unil.

Plug the power cosd of the sestem unin Cand cxpansion nnic, il
atchedy mto the electnicad outler.

Power on the system.

Naolte:

No~

|
onl
CAUTION

Power off the system before connecting any device.

- Conncet the exteenal devices to the svstem unit, one ol

a e,
(Step 002 continues)

A 301 coror may oceur if you disconnected the
keybourd, Diseegand s erior

o V1% 06330 ]




002 (continuced) o

- Power on the system alter connecting each device,
Repair or replace the device that caunses the Tailure to
relurn. '

0603
- Power off the system.
- Connect the keyboard to the system wvnit.

- Disconnect the expansion unit cable (if attached) from the
- system unil,

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

Note:  An 1808 crror code may appear if you
disconnected an expansion unit. Disregard the error
and continue with the POST,

DID THE SYMPTOM REMAIN?
Yes No

|

004

Go to Step 039 in this MAP.

00Ss
- Check for a vollage of 2.4 t0 5.2 Vdc between pins 1 and 5
(ground) at the system board power connector (Figure 1).

1
L]
3
L]
L
*
T
a
.
1
]
]

LY

Figure 1.  System Board Power Connector

-

e
0020-2. F i .2C)

G

S

005 (continued) .
DO YOU HAVE 2.4 TO 5.2 VDC RBETWEFEN PINS 1 AND &2
Yes No

!

006

Goto Step 012 in this MAP.

007
- Check the system board pawer connectors for the correct
voltages (Figure 2).

Yoltage (Vdc) Pins
Minimum  Maximum —Lesad +Lead
+ 48 + 52 5 10
+ 45 + 5.4 9 6
+115 +t26 7 3
+108 +12'9 4 8

Figure 1. Syviem Board Voltages

- Check the diskette drive and fixed disk drive power
conneclors for the correct voltages (Figure 3).

Voitage (Vdc) Pins
Minimum Maximun ~Lead +Lead
+ 48 + 5.2 2 4’
+115 +126 3 1

Locating Rib

Figure 3. Dishette and Fixed Disk Drive Power Conneciors

ARF ALL VOLTAGFS CORRECT?

Yes No
|
008
(Step 008 continues)
et
(o
e

l Power (P(C, 0203



008 (cor’” ued)
Replace the power supply.

009

- Power off the system.

- Disconnect the speiker cable from the system board.
- Check the continuity of the speaker.

DOES THE SPEAKER UAVE CONTINUITY?
Yes No

010
Replace the speaker.

0il
Reconnect the speaker then go (o Step 016 in this MAP.

012

{From Step 06 in this MAP)

You may have a faiting diskelte drive or fixed disk drive. Perform
the following procedure,

- Power olf the system.

- Remove the power supply connector from one of the drives.
- Power on the sysiem.

DID THE SYMPTOM REMAIN?
Yes No

l_
01} _
Replace the failing drive.

014
- Repeat this procedure for any remainiag drives.

PID THE SYMPTOM REMAIN?
Yes No

|
015
Replace the failing drive,

(Step 016 conlinues)

0020-4  Power (PC)

@

@'.

016 ~
(From Step 011 in this MAP) . )
IS A MATIH COPROCESSOR INSTALLED IN THE SYSTE
UNIT? :
Yes No

|

017

Go to Step 021 in this MAP.

T,
e
-l

018

- Power off the system.

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

DID THE SYMPTOM REMAIN?
Yes No
|

019 '
Replace the math coprocessor and the RORR processor,

020
Reinstall the math coprocessor then continue with Step 021t
this MAP.

in

021

(From Steps 017 and 020 in this MAP)

An adapter may be failing. Perform the lolfowing procedure:

- Power off the system.

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

- Power on the system.

- Repeat the above procedure until you find the failing ad:Tptcr_
or all option adapters, except the disketie drive adapterand
the primary display adapter, have been removed.

3

Note: As adapters are removed. switches may need
be reset 1o match the system configuration. !

(Step 021 conlinues)

b
e
pon

Power (I;C) ﬂflllf)- 5



021 (continued)
DI THE SYMPTOM REMAIN?
Yes  Nao
022
Replace the last adapter removed.

023
- Power off the system.

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

Note:  Removal of the diskette drive adapter may

resultin a 601 error code. Disregard the error and
continuce with the POST,

DID THE SYMPTOM REMAIN?
Yes No
!
014
Replace the diskette drive adapter.

028

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

|
026
Go to Step 030 in this MAP.

027 .

- Power off the system.

- Remove the Enhanced Graphics Adapter from the syslem
board.

- Sctswitches 5 and b of Switch Block | on the system board
for color display operation. Sct switch 5 to the Off position
and 6 to the On position.

- Power on the system,

{Step 027 continues)

0020-6  Po. __n'CC)

@

027 {continned)
DID VOU RECEIVE ONE LONG AND TWO SHHORT BEFDPS?

Yes No

028
Cio to Step 033 .1n this MAT.

019 :
Replace the Enhanced Graphics Adapter. Set the system hoard
swilches back Lo their original settings,

030

(From Step 026 in this MAP)

- Power off the system.

- Remove the primary display adapter from the system board.
- Power on the system.

DID YOU RECEIVE ONF 1.ONG AND TWO SHORT BEFPS?
Yes No

|

o

Go to Step 031 in this MAP.

0312
- Replace the primary display adapter.

033

(From Steps 028 and 031 in this MAT)

- Check for a voltage of 2.4 10 5.2 Vdc between pins | and 5
(ground) a1 the system board power conncctor (Figure 4 on
page 0020-8).

CT

Power (PC W27



[N N- RLNF N

Figure 4. System Board Power Conncctors

DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS | AND 5?
Yes No
; |
034
Go to Step 036 in this MAP,
035 .
Replace the system board.

Pins Minlmum
-_ead +Lead | Resistance l
5 a 17 Ohms |
6 4 17 Otuns :
7 9 17 Ohims
8 10 084 Ohms
B 11 08 Ohms
] 12 08 Ohins

036
(From Step 034 in this MAP)
- Power off the system.

- Disconnect the power supply connectors from the system
board.

- Ensure all option adapters have been removed from (hawsystem
board.

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

(1020-8  Power (PC)

Figure 5. System Board Resistance

ARE ANY RESIS’.I"AN(.‘E VALUES BELOW THE MINIMUM

INDICATED?
Yes WNo

|

037

Replace the power supply.

038
Replace the system board.

0}9

(From Step 004 in this MAP)

- Power off the system.

- Conncect the expansion unit cable.

- Insent the Advanced Diagnostics diskette into drive A,
- Power on the system.

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

{S1ep 039 conlinues)

e
o
(p]

Power (PC) ﬂf)lﬂ-q ‘



019 (continued}
DID THE ADVANCED DIAGNOSTIC MENU APPEAR?
Yes No

l

040

Go 1o Step 043 in this MAP,

041

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

BID YOU RECFIVE AN 1820 ERROR CODE?
Yes No

I
042

Replace the extender card.

043

(From Step 040 in this MAP)

An adapter may be failing. Perform the following:

- Power ofl the system,

- Remove one option adapler (cxcept the receiver card) from
the expansion board.

- Power on the system.

- Repeat the above sieps unti) you find the failing adapter, or all

option adapters have been removed.

DID THE SYMPTOM REMAIN?
Yes No

l
044 _
Replace the last adapter removed.

045

- TPower off the system,

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

DID THE SYMIFITOM REMAIN?
Yes  No

(Step AHG conthinues)

020-10 " Power 11°C)

©

Notes:

0020-12  Power (PC)

2.ET
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(

47

]
o6

You have successfully complcted the Advanced Diagnostic
tests. 10 you suspect an intermittent probiem, start an error
log. If you need instructions, refer to the Reference
manual,

Replace the expansion card,

Power (PC) (020-11

MAP 0020: Power (AT) M

Symptom Explanation
Symprom

Conditions That Could Cause This

Youhave entered this |« The power supply is failing.

MAP because you - 1« The diskette drive is Tailing.
were unable to = The hixed disk drive is failing.
complete the POST, - Anoption adapter is failing.
you have been «  The system board is failing.
dirccted here from « The math coprocessor is failing.
another MAT, or you s The speaker is [ailing.
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.

003
Goto Step 017 in |h|s MAP.

004
(f rom Step 002 in this MAP)
Power ofl the system. -

- Unplug the system unit power cord from the clectrical nutlcl
- Verify the 115/230 Vac sclector switch is set for the correct

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

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

- Power on the system.

{Step 004 continues)

Power (AT)

.ipléy,

LET

0020-]




004 (continued)
DID THE SYMPTOM REMAIN?
Yes No

dos

CAUTION

a time, undil the symprom returns.,
Repair or replace the device causing the failure.

006

- Power off the system.

- Remove the system unil cover.
- Reseal the power connectors,

- Power on the system.

- Check for a voltape of 2.4 10 5.2 Vde bclwecn pins | and 5

(ground) at power supply connector P8.

_. 1

e 2

B TN {2 Pa{ 3

Sl INV U

[ AN “ll 5

A ST L} 8]

A = 1

B0 0 ol 3

s 4

System \\¢ :
Board W

Conneactors

Figure 1. System Board Power Supply Conneclor

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

Yes No

{Step 007 continues)

1020-2 Po (‘7')

Power off the system before connecting any device.,

- Connect the external devices 1o the syslem unit, one at

007
Go to Siep 013 in this MAP.

008

- Check the system board power connectors for the correct
voltapes (see Figure ).

- Check the diskette drive and fixed disk drive power
connectors far the correct vollages ( see Figure 3),

Note: If no fixed disk drives are installed in the
system, a power supply load resistor is required los
normal operation of the power supply. 1t may be
attached 1o gither connector PiQ or P1 Y

Yoltage (Vdc) Pins
Minlmum Maximum —lLesd +lead
+ 48 + 52 PR-5 PO-4 '
+ a5 + 54 P9-3 PH-6
+11.5 +12.6 P9-1 Pa-3
+108 +129 Pa-4 P0-2

f'ugute 1. System Board Voltages

Voltage {Vdc) Pina
Minlmum  Msaximum -—Lesd +Lend il
+ 48 + 52 2 4
+115 +126 3 1

Locating Rib

Figure 3. Diskette Drive and Fixed Divk Drive Voltags

ARE ALL VOLTAGES CORRECT?

Yes No

|

009

Replace the power supply.
(Step 010 continues)

GET

Paower (AT 020-3



! \

010
- Power off o, ystem.
- Set the meter to the Ohims X 1 scale.

- Dhsconnect the speaker cable from the system board.
- Check the continuity of the speaker.

DOES THE SPEAKER HAVE CONTINUITY?

Yes Nao @
| .

oy
Replace the speaker.

012 ,
- Reconnect the speaker.
Go to Siecp 013 in this MAP.

01} : ‘

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

You may have a failing diskctte drive or fixed disk drive. Perform
the Tollowing:

- Power ofl the system,

- Remove the power connector from one of the drives.

- Power on the system. °

DD THE SYMPTOM REMAIN?
Yes No

B
014 ]
Replace the failing drive.

018

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

DID THE SYMPTOM REMAIN?
Yes No

016

Replace the failing drive, ) o

(Step 017 continues)

0020-4 Pawer (AT)

017 ~

(From Step 003 in this MAP) .

You may have a (ailing adapter. Perform the fobowing: | '

- Power off the system. |

- Remove one option adapter from the system board. Do nat
remove the Fixed Disk and Diskheiis Drive Adapier or the !
primary display adapter,

- Powcr on the system.

- Repeat this procedure untit you find the failing adapter c?r' afl
option adapters (except the Fixed Disk and Disketie I')ril\'c
Adapter and primary display adapter) bave been removed.

DID THE SYMPTOM REMAIN?
Yes No
o
018
Replace the last adapter removed.

019
You may have a failing math coprocessor.

ISA MATH COPROCESSOR INSTALLED IN THE SYSTFEM?
Yes No : : :

| . .

020 ' . '
Goto Step 023 in this MAP.

o2l .

- Power off the system,

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

DID THE SYMPTOM REMAIN?
Yes No

I

022

Replace the math coprocessor. I this does not correct-the

problem, replace the system board. |

023 :
(From Step 020 in this MAP)

(Step 023 cominues) [EFY
(SR N
o

Pawer (ATY 0020.5




023 (continucd)
- Power off the system.
- Remove the Fixed Disk and Diskette Deive Adapter lrom the

1 i
system board, 2 |
- Power on the system. 3
Removal of the Fixed Disk and Diskette Drive Adaplu resulls in g -
a 601 error code, disregard this error, - 6
1}
DID THE SYMI'TOM REMAIN? @ @ §: .
Yes No 4
5
1!24 ‘ NG
c 1
Replace the Fixed Disk and Diskette Drive Adapter. If that ennoclore
does not correct the problem, replace the system board. Figure 4. System Board Power Supply Connector '
025 : : DO YOU HAVE 2.4 TO 5.2 VDC BETWEEN PINS 1 AND §?
- Powcer off the system. - - Yes No
- Remove the primary display adapter from the system board. |
- Power on the system. 029 _
Removal of the primary disp!ay‘ adapter results in one long and Reptace the power supply. [f that does not correct the
two short beeps during the POST. : . problem, replace the system bodird.
DID YOU RECEIVE ONE 1LONG AND TWO SHORT BEEPS? 030
Yes  No . @ @ Replace the system board. 11 that does not correct the problem
(!26 : replace the power supply. '

Go o Step 028 in this MAP,

027
Replace the primary display adapter. If that does not correct the
problem replace the system board.

018

(I rom Step 026 in lhl‘i MAP)
Power ofl the system.

- Wail 10 scconds,

- Power on the system.
- Check for a voltage of 2.4 10 5.2 Vdc between pins 1 and §

(ground) at power supply connecior PR, @ @

vt

00206 P 4 T |
-6 YD . _ Power (AY. 020-7
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MAP ¢ 100: System Board Start MAP 0100 systetn-Boasd (00 |
}
|
; L . . 0 T P oo !
Symptom Explaation Conditions That Could Cause Thiy Syimpioan Faplanation Condivions Har Conld Carse This .
Symptom Symprom
@ You have entered this | - The system board is Tl You have entered this [« The system Beeadd iy Failine,
MAD because vou - MAL hecanse you
were unabde 1o wrre uible to
complete the POST, complete the POST,
ar vou ceceived a e you received g
LX N erron message, XX crror muessage
001 | e 0
Find your system type in the {ollowing figure and po to the MAP : - Power ol e sysiem,
iadicated. : - Insert the Adbvaneed Disenesrics disherts into deive AL
' Power on the o oo,
Syslem Type MaAP DI TIE POST FINISIEWHBHOUT A [INX [RROW
Pessanal Computer . . .. .. ..., . MAP 0100 System Bom d PG . MESSAGE?
} Yes  Nao
@ Personal Computer XT .. L0 Lo MAP DI10O System Bomd (PC) i
Parable "G ... o MAPOIOD, System Duaid (80 a2
. 1
Personal Compater AT ... ... MAP 0100 System Buard (AT) ’ Replace the system board.
- . - 003
Figure 1. System Memtification c o Seleet 0 ISYSTEM CHIECKOT ). '
= o the System Boacd Lests. Use the ARUN TESTS i
MULTIPLE TIMES) aption.
DID YOU RECEIVE A IXX FRROR MESSAGLE?
Yes  No ’
(H A
You have successfully completed the Advanced Dinpnostic
tests, o yon sispect oo socomitient probleo, staet an criar
lo. U you need wstoucnons, reler to the Reference
@ @ neanual,

(Step G05 continues) E
~
5y »
(o

Seeteay Boond St Do Svstem Baard (1PCY (000410




(‘\

e - b s — e
ans
DIDYOU RECEIVE A 199 FRIROR MESSAGE?
Yeo Nao
006
Replace the system hoard,
07 ' . ,
- Refer to "MAP QU Start (PC)Y." and veaify the instatled
deviees.
Note:  The 199 error miessape indicates you answered
“No' o the gquestion about the installed devices list.
iy Syt aaed (1P0)

MAP G100: System o 1A

Symptony Explanation Conditions That Could Canse Flis
Symptow

ish Your lave entered this e The systear boond s Tabing,
N MAP hecanse vou o Uhe batteoy s Fuiting,
were unpahle o o he hevhoand cabde s Liiling,
complete the MONT, o The heyboared s Bndhg

NN PR BT

IXX crror messape,

it

- Posweer ofF the system.

- Ansers the Addviinced Dingnostics diskette into deive AL
- Wit Beast LI seconds,

- PPower an the systen.

S YO RUCEIVE VPN FRROQ M0N0 e s, rae

ot
™ A LN
D
Hn
‘ Crovtey Step 0008 in s MAE
N3

Gota Step DOY inthis MAY.

[} )

(From Step 02 in this MAT)

DD NTIE ADVANCED DHAGNOSTICS MENU APPUAR ON
HHE SCREEN?

Yes  No
|
0ns
. Go to "MAP OO Stact (AT
|
(1111,

{Step 0060 contimices) H
()

Syvstemt Wod €A ),



NO6 (eontinaed)

} - 01O {continned) }
= Press DSYSTEM CHEECKOHUT), PSS ANFW BATTERY INSTALLED I FHE SYSTHEN? i
= T the System Board wests Use the (RUNTESTS Yes N i
MU TPLE EINMES) option,
DD YOU RECEIVE A 1XX ERROR? are A
Yeo No : ’ . : GotaStep 15 i tas MATY

| @ e
007

] . - Runthe Serap proogeam and coppect iy errors;
You have suecessfully completed the Advanced Diagnostic

tests. 1 vou suspeet annteemitient prolden, st an eern Note:
log. 11 you need instrections, refer Lo the Reference b
CTRTMITEIN

A 10T Buirery Delective on New Ratnery
Fastalled message appears davine (e POST Gbees
hattery tastadleton o eeplicement.

HIR
Reprace the system baard.

DD RUNNING THE SELUP PROGRANM CORREG L UH
PROBEEN?

. Yoo No
009 l
(From Step 003 in this MAT) . "y
Gioto Step 015 in this NAY.
Find your crror code in the following figure and take the action ".“ . ;
indicated. You have snecesstally completed the Advanced Diaenostic tests
i Al N . - . °
. N I you stsprect an intermittent problem, st an crren o A0 v o
o necd wstrnctions, refer to the Reference ninal, !
/ b
Error Code Action
Wh . e e e B SHep D18 i Inis MAP. 0Hs . ‘
W26 164 . ... Goto MAR OO0 Stat. (From Seep< 1T and 013 inahis MAI)
- Disconpedct the battery from the system hoard and check the
LT Galu MAR 0020 Power. vohtape Detween pins b b on the Batiesy cable connector,
150, 16 .. P SO [T N R R ¢ BT 1N . . - Ly e
WAS T VOLTACE AT LEAST 6.0 VD(C?
100, 103, 104, 106, Yes  No
108, VS 121 09%2 . L L L. Herplnes the System Board ’ '
b | rONTE 016
rure 1, O t
e rru Replace the battery.
CAUTION
111 ‘D @ . Fire, explosion, and severe burn hazanl can he canused Ii_\' the ,
(From Step 009 in this MAIM h:ltlvt‘_\'. DO NOT recharze, disassembe, heat ahove 100 7°C | |
.y . - - - - + o - - - -
T'his crror messape indicates o new or adelective batiery is in the (2L27F), solder directly to the cell, incinerate, or ¢vpose |
SysICin. baktery cell contents ta warer. b
(Step 10 conunues}) . ' : il
{Step 017 conunucs) bes
G100-2 System Board (AT) N S : . !
y ’ J System Board (ATH 01010-3

r ' '



r\

017
Replace the system hoard,

018

{(From Step 00% in this MAD)

- Power ofl the system.

- Disconnect the keyboard cable [rom the sysiem unit.
- Pawer an the system.

DID YOU RECEIVE A 105 ERROR MESSAGE?
Yes No

|

nio

Go 1o Step 021 in this MAP,

420
Replace the svsiem hoard.

ot

{From Step 019 inahis MAP)

- Power off the svstem,

- Disconnect the keyhoard cable from the keyboard.

= Refer o Figure 2 on page 0100-5, and check the keyboard
cable for continuity.

Note: Check the continuity of wires 1, 2, 4, and $
(wire ¥ 15 not uscd).

0 . System Board (A1)

Figiwe 2. Continaity Chock

DOLES THE KEYBOARD CABRLE BHAVE CONTENUYY?

Yes No
N1
Replace the keyboasd cahle.

023
Replace the keyhoasd assembly,

Sestem Roagd (A1)

it

o

(0]



MAP 0200: Memory Start

Symptom Explanation

Conditions That Could Cause This
Sympiom

You have entered this
MAT because you
were inmhle 1o
complete-the POST,
the memory size
displayed was

« A memory modude is Tailing.

= A memory expansion adapter is
(ailing.

«  The system board is Tatling,

« The Sclup program oplions are
nol correctly sel. '

incorrect, there was a
memory parity check,
you received an error
messape indicating s
memory fadure, or
you have been
directed here from
another MAT,

a0l
Findd your system and system board type in the [ollowing figure
wd o to the MAT mdicated

System Type System Board MAP ]
Personal Computer ... L u.-'l',M-\'u ....... MAP 0200. Memary P .
Perspnal Cumnputer e 64256K0 L. MAk Y200 Memory PC
Podatde PC.. ... . . B40L6KH .. L MAP 0200: Memory XT
Personal Compulter XT . . G4/2%6KB .. .. ..., MAP 0200: Memory X1
Personal Compuler AT . AL MAP 0200; Memary AT

Note: 16/64KEB and 647256 system boards are minhed along the
left eadge of the syslem boad

@ Figure 1. Sysdem Mentilicaion

CINSTALLED MEMORY?

M;rmnry Stant OIZUO-I

{Hi 1
When a memory Laare is detected daring the POSY 0 200 crror
messape preceded by a four-characiern crron cade {(XNXXX 201)
niay be displayed. This error messape Lisis aboot | second belore
Do ceplaced by a Parity Check messare,

Watch the display carefully and make o note of the four-character
erron conde,

|
|
MAP 0200: Mcmory (4 Q) l
|

- Power off the system.
= et the Advanced Dispnostics diske e into drive A
- Bower on the systen.

DD A 200 FRROR OCCUR DURING THE POST?
Yoo Nao

!

002

Goto Step 004 in this MAT,

3
Goto Step 01 in this MAP.

Oy
(From Siep 002 10 this MAR)
IS THE ADVANCED DIAGNOSTICS MENU DISPLAYED?
\'(‘S‘ Nn
|
HYS
Go o "MAP 0020 Power Start.”

006
= Sceleet 0 (SYSTEM CHECKOLUT).

DOES THE AMOUNT OF MEMORY DISPLAYED ONCTHE
INSTALLED DEVICES MENU MATCIUTHE, AMOUNT Of

Yes . No
I
[TV
(Step 0O7 continues) -t
‘ o
(o)

Aoy (I M) ]
—




U7 Leontinued)
Gow Step O15 in e RAP,

008

{(From Step 020 in this MAP)

- Press Y (IS THE LAST CORRIECT),
- Press 0 (RUN TESTS ONE TIMI).
- Press 2 XXX KB MEMORY).

DID YOU RECFIVE AN FRROR MESSAGE DURING
PIAGNOSTIC TESTS?
Yes  Nao

ll(lq

You have successfully completed the Advanced Diagnostic
tests. 1T you suspect aninteemittent problem, start an error
tog. Il you necd instructions, refer to the Reference
mantial.

010
- Nate the four-character error code as shown in Figure 1. You

will need it Far Bter sieps. ﬁ

rnsnnr. — XXXKB MEMORY /
THIS TEST TAKES UP TD TWO MINUTES

PLEASE STAND @Y
XXX XX

ERAOR —

AXXKE MEMORY XS

FAILING AODRESS — SPACE/MDOULE XXKX ~—-

PRESS TXTER YD CONTINUE

3 i

Y -

Figure 1. Advanced Diagnentics Ersor Mesape

Continue with Step O in s MAP, @

S22 Memory (17°0)

D

il

G Steps OO0 and D0t My wb

IS A LG/OGARE SYSTEM HOAb |, ~iAabnrn?
Ves  Nu

1] ]
Goto Step 021 in this MATD.

01s
- Find the failing bank and madule in Figure 2.

Notes:

013 .
IS T FIRST CHARACTER OF THE ERROR CODE 67
Yes  No .

!

(TR

Go to "MADP 0200; PC Famity Expansion Memay ™

1. The failing bank is identiflicd by the First two characters aof

the error code.

2. The failing wodule is identificd by the last two characters

of the errar code.

[ dd )
s .
o 00} !
s
o .
f,§ 04 I!.
[ b v
o i1
Z5 3
Es oc|j.
ug 1 9 _ sreipesione

{Last two characters ot error cade)
Top View ol System Board

Figure 1. System Roard

{(Step 015 continuey)

Memaon (90)



M3 {continued)
DID YOU FIND THE FATLING MODULLE?
Yes  No

416 . .
fteplace the nine modules in the Falling hank. M thas does
pot conrect the problem, replace the system board.

017
Replace the failing modate, then go 1o Mep D01 1o venly svstem
aperation,

018
(From Step 007 in this MAD)
- Cheel the memory switches on the system hoand and any

installed e mory expansion ophians,

ARE THE SWITCH SETTINGS CORRECT!
Yes  No
|
AR
Correct the switeh settings, then go 1o Step 00 o verily
System opertinot,
]
az0
- Press Nthen Enter,
- Follow the instenctions on s ae screen o correet the memaory
size, then go ta Step 00 o this MAT 10 verdy svstem
“operation.

on
(FFrom Step 012 in this MAP)
1S THE-FIRST CHARACTER OF THE ERROR CODE AL 1, 2,
O 3? =
Yes  No
|
022 .
Go 1o "MAP 0200: PC Family Expansion Moy,

03
(Niep ()2‘3 conlinues) -

0200-4  Memary (PC)

-
G

rt



023 (comininnd) AAL (2 C i e
- Find e Gailing bands and iodute i Figare 3 MAL 0200: l\l"“"".‘ o
001

Pawer ol the systen,

o - .. . . - sert the Advanced Digenostics diskette into drive A,
t. The failing bank is idemificd by the first character of the tascdt the Advanced Diagnostics dishelte mtodnte -
- Power an the system,

error code, .
. - @ DID A 201 ERROR OCCUR DURING THI POST?

2. The faifing madule is identificd by the last two characlers .
. Yes  No
of the coror code.

Nales:

l
e 2
— "'_—"‘/-] Go 1o Step 004 in this MAP.
N AR RNV 003
- - oy Goto Siep 017 in this MAP.
FIRN HIR R
X all Jitth ek
s ;_|i i”i'm"”|”'”H 001
L3 |4l it (Irom Step 002 in this MAP)
w e MR | i DD THE ADVANCED DIAGNOSTICS MENU APPEAR?
3 5 i 'l !l 1 t ! ey ‘
L] I PR ' \‘..,'! N"
00 0107040810304060 |} i
@ {Last two characters of error coda) Q05
Top View of System Board Go Lo Step 025 inhis MAPR. ,
Fuze Y. System Roand / ’ TN
- Seleet 0 {SYSTEM CHECKOUT).
DID YOU FIND TTHE FAILING MODULLE? ) -
Yes  No : ’ DOES THE AMOUNT OF MEMORY DISPLAVED ON THY
| ' INSTALLED DEVICES LIST MATCH THE AMOUNY OF
024 MEMORY INSTALLED?
Replace the nine modules in i failing bank. 11 this does Yes  No
not correct the problem, replace thie system board. |
007
05 . Go o Siep 022 in this MADP,
Reptace the ailing moddule, ten go 1o Step 001 1o verify system - :
aperation. o0g
(From Step 024 in this MAP)
IS THE INSTALLED DEVICES LISY CORRECT?
@ Yes No
I (Sl.cp 009 continues)
- -
f'
'3

Memory (PC) 0200-5 ‘ Memory (XT) O .



BLa e e o

T S e—L

LY
Press Noand follow the instructions on the screen, then go
Ao Step 010 this MAK.

610

{'rom Step 009 in this MAT")

- Press VOSTHE LIST CORRECT).
- Press DARUIN TESTS ONE TIML).
- Press 2IXXX KB MEMORY),

DID YOU RECEIVE AN ERROR MESSAGE DURING -
DIAGNOSTIC TESTS?

Yes  Nao

(!II

You have successfully completed the Advanced Diagnostic
tests, I vou suspect an intermittent problem, start an crror
loe. If you need instructions, refer 1o the Reference
manual,

012 '
DOES THE FRROR MESSAGE 1IAVE A 201 ERROR CODE
DISPLAYED?
Yes No
I
(HT ]
Goto Step U250 this MAP.

014

- Note the seven-character error code (XXX XX XX) as shown
in Fipure | on page 0206)-3.

Do 2

f“

Menuay (X1

S

e

TESTING - XXXKH MEtAORY
THIS TEST TAKES BP 1y TwD MINUTES .
PLEASE STARD DY

X AN XK
EAROH - XXXKR MEMORY 20ms
FAILING ADDHLSS ~ SPACE/MODULE XXXXX XX o

PRESS ENTIR 10 CONTINUE
LB
-

T —

Vigure 1. Advaaced Diagnestic Egror Messagee

1S THE FIRST CHARACTER OF TTHE SEVEN-CHARACTER
URROR CODLE O, 8, 2, OOR V?
Yes  Nao

a15
Goto "MAP 0200: PC Family Fxpansion Memorny,”

prgf 016

i Gio tr Step 019 in this MAP. .
017 i _
(From Step 003 in this MAP) ;

201 is preceded by aseven-character errar code

(NXXXX XX 261).

1S THE FIRST CHARACTER OF THE SEVENCCIHARACTEFR
FRRIOW CODEAL L, 2, OR »
Yes  No

|

ols

Go o "MAT 0200y PC Family Expansion Memney.”

09

(Vrom Step 016 in this MAP)

- Find the Gailiog bank and modole in Figare 2 on
page 0200-4,

Memaory (NT) (3200 ]

TN

0eT

-



Notes:

1. “The failing bank is idessificd by the first character of the
crror code,

2. The failing module is idemificd by the last two chiaracters
of the errar code,

First Character
of the
Error Code

0'=Bank 0
= Bk 1
2 = Bank 2
3 = Bank 3

Last Two
Characiers of
the Error Code

o = ¢
0y =0
Oz =1
01=2
O =3 . . e
=4
=4
ETI N
oy = 1

Left Side

Bark 1 Bank 2 Bank 1 Bank 0
S
=
H
s e
|
- ]
Le 3
—]

Top View of System Bonar

Fgure 1. System Boand

DID YO FIND THE FAILING MEMORY MODULE?
Yes Nao
l
010
Replace the nine madules in the Mailing bank. I this does
not corredt the problem, replace the system board.

()]
Replace the failing module, then go to Step 001 in this MAP 0
verily systeny operation.

02 Memaory (XT)

o et e e

d

o

f‘\

022 i

(o Step 007 a0 this NALP)

= Cheek the memony switeh settings on the system baaed ad
any instiled memory expiision options,

ARE TIHE SWITCH SETTVINGS CORRECT?
Yes  No -

023
Correct the switch settines, then go to Step 001 1o venfy
system aperation.

024

- Press N then Eater., _

- Follow the instructions an the sereen to correct the memory
size, then go o Siep DOX i this MAP.

025
tFrom Sieps 008 and 01V i thizATAP)
IS A PARIVY CTUC K MESSAGE IISPLAYED?

Yes  No

I

N4

Go to "MAP 0020: Power Stan.” :
017

IS A FIVE-CHARACTER ERROR CODE DISPLAYED UNDER
THE PARITY CHECK MESSAGE?
Yes No

]

(124, ]

Go to "MAP 0020: Power Start.”

029
IS THE FIRSTCHARACTER OF THE ERROR CONDE.0, 1.2,
OR 3.
Yes No
l
030
Gow "MAP 0200: PC Family Expansion Memory.”

(Step 031 continuues)

1<t

Memory (X)) 02



b

0il
- Fined the Lailing Dok in the following Tgure,

Note: The Bihing baah i dentificd by ithe first
character of the croor cade.

- Replace the nine memory modules in the Tailing bank, then go
ta Seep 001 o vendy system operation,

First Character — T T —
of the
Ernor Code
i inininEala :
= Maane -
()_ﬂ-m O 21l ol s [: AP F "
= ank 1 H
2 =Hank 2 [« O S IS R VS O L i I
A=tank 3 oy gy g gy e
x [ M
@ cqep (o] 2] et s e
o L]
o ol _J R
o o
© : 117 ]
= ey I e L] 14 18] e
o
4] | - - e i
TR e
a
c el H 1 is) o
o
foi] d L [N [ U0 1 B
Front

Top View of System Board

Figure ¥ System Noard

[ ey AN

o @

TEST POINT REFERENCE PAGE

for
-TYPE 1 MSKETTE DRIVES
(Drives with a serial number prefix AL B, or no

K

weli

e |

LI )
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Prelimitiny Speed Checl,

Remove the disketie drive.

Plug the power connector into the diskeue drive
logie bowd. Leave the signal cable disconnecied.

lnsen a scrateh diskene intomhe diskene drive.

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

Power un the system.

Obseny the strobe marks on the drive pulley under
Nuorescent bghling.

Nute:  The outer nag is for 60 henz and the,
iner fing is tor 30 herte.

I the speed s carrect. the appropriate ring of sirobe
miarka will apppar w stand sull.

Pretiminary Specd Adjustment

Adjuat the variable resistor on 1the servo board until the
appropaate ring of strube marks appears Lo stand sull.

Vanable Resistor Servo HBoard .

Final Speed Adjustment

2

6.

Power ofl the system.

Insert the Advanced Diagnostic ino the diskene
drive.

Puwer on the system.

Run the Diskette Drive and Adapter wests. Use the
(RUN TESTS MULTHYLE TINMES) option.

When the Diskede Piagnostic meou appears, sclect
oplion 4 (SPEED TEST) :

Adjust the varuable resistor on the servo bourd unul
the speed falls within the range displayed.

Variable Resistor Servo Board

b



ICE PAGE

)RIVES

prelix 1)

Test Point Reterenee Chaild

Tenl tocatian Specificationg
Pomt
it Jr 20 Liecresiser rom ) Vi th 5 0 e wiale
'inseulnnq odinbeltean b gove
B UG Pins Dercreases ram S (0 Wik o O Ve whale
mseahing A dhske e The gnve.
C JY 161t 15 Vdc mmmum Across
these bwit
D J3-th. g 15t powts
E J3-24 O vde belare The L ED lights
F UE Pin As the LED initally lighis the vollage
innieases by 0 Vdo
G 133 JVdc 10 12 Vde waib The LED on.
1] Ja-14 Decteases lram H 0 Vi 1o 9 Vde while
mserting A desk e anio (he dove

Requested Vollage Aeading

Apprnanmitely U Vae

Ay 02 Vde
Hy 0 5 Ve
ply & O Vel
ey 12 Ve

Apgnoan

Minimum Maxlmum
00vdc 08 Yde
{115 vilc 2% vde
05 Vae 1.0 Witry
2 0 Ve 55 vig

19 20 vz 126 Ve

Power
Connector

Pest Point 1ot

i'-—_”"—-_.-m‘ja PR, ERIR
G -

T
LT

Variable Resistor

rD e (Speud Adjustment)

Tﬂl]!’?-::ﬂ;m.
01 1o
J-4

(ol 2712

~

() |
[

-
=




—~

Prehimmnay Speed Choes

b

2.

Preliminary Speed Adjustment

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

Remove the diskene diive,

Plug the power connector intn the disketie drive
logie baard. Lenve the sipnal cable disconnected,

Insert a scratch diskette into the diskette drive.

Conncet a jumper between TP-10 and TP-13 of the

diskette deive Yopic board.

Power on the system.

Observe the strobe marks on the drive pulley under

Muorescent lighting.

Nate:  The outer ring is for 60 hertz and the

wner ring is lor 50 herte.

Il the speed is corrcct. the appropriate ring of strobe

marks will appear (o stand

sull.

Varlable Resistor

Servo Board

TEST POINT REFERENCE PAGE
for

TYPE 3 DISKETTE DRIVES

(Drives with a serial number prefix 1)

=N

-t



NCE PAGE

JRIVES

prefix E)

Test Point Relerence (hart

Test Locatllon Specilicallons
Point
A Ji-2 50 VdC waih the duikefle semoved and

the lalch closed
<] tj10-4 Do the lollowing:
1. Insen adiskelte into dnve A

2. Powers oll the system lor
5 seconds

3. Poweronthe syslem

4. Wilhthe diskelle inseried and the
lalch closed, a lluctuation of
approcimiiely 01 Vde will occur
alter the heep 3l the end ol (he
POST and will continue lon as long
as the spuindle rotales

C P7-1(4) 1.5 Vde¢ minumum across s

these two
P7-2{-) lest poinls
E N/A Go to Step 038
i T As Ihe LEO instiatly bighis, the vollane
decreases by 02 vde y
G rg-3 3 Vde ta 12 Vda with the LED on
H P42 Decreasas {rom 50 Vac 1o 0 Vdc while

inserming a diskella into the Jrnive,

Requested Voltage Reading Minlmum Maximum
Anpeaumately O Vde 00 vde 08 Vuc
Apinaamalely 0 2 Vdc 014 vde 025 Vde
Approcmalely 05 Vdc 0.5 vde 1 O Vdc
Appionmataly 5 0 Vdc 20vde 5 5 Vdc
Apntonmately 12 Vdo 11.2 vdc 126 Vde

Test Point Locations

Power Conneclor

v, ..'."-";“J.
[:] ' G[j..‘u"dda.!li:..-i
] n

—

W1

(]

. He0n-297 W

_ N




(\

Final Specd Check

bt

[

Power otl the system.

hasertthe Advanced Dingnostic diskewe into
drnve AL

Power on the system,

Run the Diskewe Drive and Adapier west usiog the
(KUN TESTS MULTIPLE TIMES) option.

When the Diskette Diagnostic menu appears, seleci

The specd shuatd (]l within the range displayed.

The Type 3 diskete drive monnors ils own speed and
compensates accondingly. There are no speed
adjustments on the diive, ITihe speed is not correct, an
cleconcat or mechinneal problem exists. Retum to te
MAP 1o alate the Bnlure.




e Y

POrErL AP - R R R L T I - -

Preliminary Speed Check MATP 0900: Parallel IPort Start

t. Remove the diskette drive.

2. Plug the power connector into the diskeue drive Sviptom Explanation Canditions That Could Canese This

logic board. Leave the signal cable disconnected. Symplom

You huve eatered this .

The Printer Adipaer s Enling,
Phe Senial Paralich Adapier is

Finling.

3. Insert a scratch diskette into the diskette drive.

MATP hecanse you .

. . . et w £ v
4. Connect o jumper between pin 16 of the diskette received a 9X X criror
drive signal conaector and ground (use the frame as code, or you have Il printes cable is fadling.

pround}. been directed here
from another MAP. “
5. Power on the system.
6. Ohserve the strobe marks on the drive pulley under . 0Nt ] . ) .
Auorescent lighting. EFind your system type in the following fignre and refer o the
. MAP indicated.
Nate:  The anter ring is for 66 hertz and ihe
inacr ring ix foe 50 heao, ¥

7. Ifthe speed is correct, the appropriate ring of strobe
marks will appear to stand sull.

The Type 3 diskette diive monitors its own speed and
compensates accordingly . There are no speed
adjustmunts on the drive. 1f the speed is not correct, an
clectricial or mechanical problem exists. Rewn 1o the
MATD 1o tsolate the Gulare.

Systam Type

MAP

Personad Compuler ... o

@ Personal Computer X1 ...
Poriabile 9

S MAR DA0N Prinke s Adapies
L MAP 000 Panted Adapler

Personal Compuler AT, ... MAP 0900, Senab Paralte! Adaptes -

MAP Q00 Pactern Adapler

Paraled Poit

Figure 1. Syaiem Ideatilication

PP g s ey

h—L
it

: ' o

I*rimary Paraflel I"ort Staa (PHI0

r N - ~
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001 (continued)

PHD YOU RECELIVE AN ERROR MESSAGE?

Yes  Na

1

411D

Yau have successlully completed the Advanced Diagnostic
tests. 1 you suspect an imtermiltent problem, starg an error
log. If you need instructions, refer 1o the Relerence
manual.

(TR}
Replace the Primary Serind/ Paralle! Adapier.

0900-2  Primary Pacallel Port

W1
[



MAP 0900: Prin(cr Adapter

Conditions That Could Causc This
Symptom

Symptom Explanation

You have entered this |« The printer adapter is failing.
MAP because you
received a WX X crror
code, or you have
been directed here
from another MAIY

- Power off the system,

- Disconnect the printer eahle from the adapter.

- tnsert the Advanced Diagnostics diskelte into drive A.

- Powcer on the system.

- Run the Printer Adapter tests. Usc the (RUN TESTS ONE
TIME) option,

. Follow the instructions on the screen. Do not power off the
system during this test.

Note: Use wrap plug (IBM Part R529228) when
instructed to install the wrap plug.

DID YOU RECE & AN ERROR MESSAGE?

Yes No

i

002 .

You have successfully completed the Advanced Diagnostic
tests. If you suspect an intermiltent problem, start an error
log. I you nced instruclions, refer 1o the Reference
manual.

003
Replace the printer adapter.

Printer Adapler  (0G00-1

f e

N/

ey P e

MAP 0900: Serial/Parallel Adapter - Parallel
Port '

Symptom Explanation Conditions That Conld Cause This
' © | Symptom

You have entered this |« The adapter assigned as the

MALI beciuse you TPrimary Paralic! Port” s

received a 9XX error [aifing.

code, you suspecta

Serial/Paralicl

Adapter - Pagallel

Port problem, or you

have been directed

here from another

MAP. : ]
L

Ensure the following conditions exist;
L. Anadaptes is set for "Primary Parallel Port™ operation.

'
2. If a second adapier with a parallet portis instalicd. it s set for
"Alternate Paralicl Port” operation.

Q01

- Power off the system.

- Disconncect the printer cable il it is attached to the paralict
porl set for primary operation,

- Insert the Advanced Diagnostics disketie o drive AL

- Run the Serial/Paraflel - Parallel Port tests. Use the (RUN
TESTS ONE TIME) option.

- TFuollow the instruclions on the screen. Do not power off the
system during this test.

Note:  Use wrap plug (1BM Part 8529228) when
instructed to install the wrap plug.

{Step 001 continues)

U~
3
C\

I’rimary Parallel Port  1)900- Il

' ~
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METODOS DE REGISTRO

« MFM (modulacién de frecuencia modificada)
. RLL (longitud de corrida limitada 2,7) .

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



13

METODOS DE REGISTRO

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




F.actores de rendimiento de la unidad de disco

~

e Tiempo de bldsquada
+ Capacidad de cilindro
» Tiempo de conmutacion de cabezas
» Tiempo de espera

« Valocidad de transferencia de datos



F'actores de rendimiento de la unidad de disco

» Tiempo de busquada

. Capac.;idad de cilindro

« Tiempo de conmutacion dé cabezas
+ Tiempo de espera

» Velocidad de transferencia de datos
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In 1985 the Electronic industries Association undertook the
task of developing a standard for commercial and industrial
building wiring, Approved and published July 9. 1991, the
ELA/TIA -368 "Commercial Building Teleconmunicatlons
Wiring Standard” defines a generic wiring system which will
support a muitiproduct, multivendor environment and
which will have useful life in excess of ten years.

The EIA/TlA standard is based on a star topology in which

each workstation is connected to a telecommunications
closet situated within 90 meters of the work area.
Backbone wirlng between communications closets and the
main cross-connect Is also organized in a star topology.
However, direct connectlons between closets are allowed to
accommodate bus and ring conflgurations, Distances
between closets and Lhe main cross-connect are dependent
on backbone cable types and applications.

Each workstation is to be provided with a minimum of two
cemmunications outlets (which may be on the same
faceplate}. One outlet is supported by a four-pair. 100 ohm

“unshielded twisted-pair (UTP) cable. The other may be

supported by (a) an additional four-pair UTP cable, (b a
two-pair. 150 ohm shielded twisted-pair [STP) cable or (c) a
50 ohm coaxial cable. Where the need ls anticipated, a

. liber optic cabie may be Installed in additlon to the two

outlets described above.

Four cable types are recognized for backbone wiring:
{11 100 ohm UTP multipair cable

(2) 130 ohm STP cable
{3) 50 ohm coaxial cable
(4) 62.5/125 micron {lber optic cable

Other cable types which have been and can be used for
premises wiring [such as 100 vhm STP. 75 ohm coax and
singlemode fiber) have been included in an appendlx but
are not a part of the standard.

Medui Choices

Choosing the proper cablmg system for .
voice and data networkmg 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 prov1de a cabling system
which will service a variety of commu-
nlcations needs into the 21st century'

Y

The installed base of twisted-pair wiring and the various
grades of twisted-pair cables on the market today cover a
broad range of performance characteristics. [n an effort to
guide the user in the proper cable selection. AMP and
others have attempted to classify the cable types into leveis
based on cable construction. performance. or typical
application. However, the introduction of new cable grades
and the expansion of their applications have obsoleted the
original level classiflications.

The EIA/TIA TR-41.8.1 Subcommittee has defined
performance specifications for two new unshielded. 100
ohm twisted-pair cables in additlon to the |00 ohm twisted-
pair cable specified in E1A/TIA-568. These speciflcations
are being published in an EIA/TIA Technical Systems
Bulletin. NEMA has adopted these same specificadons in a
new Per{formance Standard for Premises
Telecommunications Cables. UL has adopted the same
cable specilications in a Twisted-Pair Test and Follow-Up
Service Program.

Because each of these agencies has InlUally used dilferent
nomenclature for the three grades of 100 ochm cables,
including the use of new numbering systems that could
cause confusion with previous cable level classi{lcatons,
AMP has reverted Lo a descriptive cable nomenclature for
the AMP Premises Distribution Cables. In the lollowing
chart we have Included a cross-reference to the other
nomenclatures and the typical applications of these cables.

Twisted-Palr Cable Classifications

AMP REFERENCES APFLICATIONS
" POTS
ELA/TIA Category 1 ANALOG VOICE
DIGITAL YOICE
1SDON {Data) 1.44Mbps
T1: 1.544 Mbps
DIGITAL VOICE
ELASTIA Catlegory 2 1am 3270
IDM SYSTEM/3X.
AS/400
1ODASE-T
100 Ol ELA/TIA Category 3* 4 Mbps Token Ring
TP m NEMA 100-24-5TD 1BM 3270, 3% AS/400
: UL Level 111 iSDN
VQICE
100 Ohm A it 10BASE-T
et Rin,
Low Loss UL Level IV 16 Mups Token RUng
100 Ohm EIA/TIA Calegory 5 I0BASE-T
Extended NEMA 100-24-XF 16 Mbps Token Ring
Frequency UL Level V 100 Mbps DDI**
150 Otun ELA/TIA 150 Ohm STP :gomﬁrp:‘g‘g{‘ Ring
STP NEMA 150-22-L1L.

FULL MOTION VIDEO

*The same as 100 Ohm UTP Horlzontal Cable in EIA/TIA-568
**Proposed
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:3/Ethernet

Ethemet is 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 Lhe early Ethemet standard,
802.3 utilizes a LAN access method based on CSMA/CD
[carrier sense multiple access with collision detectlon).
There are several possible categories or LAN topologles
included in the 802.3 specification including 10BASES
(Thicknet), 10BASEZ2 (Thinnet}), 1BASES {Starlan},
10BASE-T {Twisted-pair). l0BASE-F (fiber optics)

and 10BROAD36 (broadband).

Thick Ethemnet or Thicknet is based on a thick 50 ohm
coaxial cable segment (bus} which has a 500 meter
maximum length. The [EEE designation for this network
(10BASES) stands for 10 megablts per second {Mbps),
baseband signaling with a 500 meter bus. The cable used
in this application is specifically designed for Elhemet and
is designated by "Ethernet” or "IEEE 802.3". It has no RG
designation but is similar to RG-213. PVC cables have a
distinctive veilow jacket and plenum cables are colored
orange. Each end of the cable must be terminated with
50 ohm N terminators.

Thin Ethemnet or Thinnet is a second method of Ethernet
inplementatlon. The 1EEE specilication (or this type of
inplementation is 10BASE2: 10 Mbps. baseband. 185 meter

“bus length. The cable used for Thinnet 13 RG-58. a .2 inch

diameter. 30 olun. {lexible coaxiaj cable. Thin Elhernet
cable segments must also be temminated at cach end with
50 vl BNC tenninators.

Anotlier tmplementation of an IEEE 802.3 network on
coaxial cable is specified in the 10BROAD36 standard. This
type of network utilizes broadband data transmission.
Broadband LANs use a 75 ohm coaxial cable and are very
similar to CATV svstems. [nformation is carried over the
cabling system in the same way as television channels are
carried over a cable television system. A 10BROAD36
network uses 12 MHz or two channels in each transmit and
receive direction. Connections to workstations using
broadband Ethernet utilize F connectors and sometimes

75 ohm N connectors.

Figure 1 shows a standard Thicknet conflguration.
Workstations are attached to the Thicknet cable by way of a
transceiver. also known as ap MAU {Medlum Attachment
Lnit). Transceivers are placed onto the cabie at intzrvais of
2.5 meters which are indicated by black bands marked on
the cable jacket. The maximum number of conrwctions to a
single 500 meter Thicknet segment is 100. Multlple cable
segments may be combined to form larger networks through
devices known as repealers. 10BASES networks may use 2
maximum of four repeaters to extend the total backbone
lengt®: to 2500 meters. The maximum number of devices in
an & 1.3 network is 1024.

d5g — Eﬁ_ﬁ
REPEATERS

=T AVAS

N-SERIES
TERMINATORS

THICK 50 OHM
COAXIAL CABLE
SEGMENTS

7\

==
AUl CABLE _]

TRANSCEIVER =

Figure 1
Thicknet (10BASES)

The physical connection of the transcelver to the cable Is
made by a plercing (vamplre) tap or a tap adapter with N
connector interfaces. The transceiver s the device which
listens to the cable to see if there Is any traflic on the
network, detects collisions and handles data
communications between the cable and the workstaton.
The workstation is attached to the transceiver by way of an
AUl (Attachment Unit Interface) cable. The cableis a
9-conductor copper cable with 15-position subminlature D
(DB15) connectors on ¢ither end. The maximum length for
an AUI cable is 50 meters. Each workstation must have a
network {nterface card Installed in it which will provide the
DB15 connector to attach to the AU cabic.

Figure 2 shows a Thinnet {I0BASE2) application. Network ‘
devices attach to the bus segment through transceivers
(MAUSs) much like in Thicknet systems. Tlie transcelvers

are spaced at intervals of .5 meters with a maximum of 30

per cable segment. The connector interface for transcelvers,
splices and terminators is the BNC connector. The

transceiver tap is equipped with either a BNC tee or BNC
vertical adapter. When using Lhe vertical adapter a tee

THICK {10BASES) BACKBONE

THINNET TAP
L] //

%% 2~ g
& Bi-~g

50 OHM P THINNET
TERMINATOR TERMINATOR

Figure 2
Thinet {10BASE2)
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must be placed in the cable segment. The out leg of the tee
-1s then connected to the vertical BNC of the transcelver-tap—

devices (up to six total} may be daisy-chained on each port
using BNC tee connectors or Thinnet Taps and.coaxial

Technology has allowed transceivers to be made small
enough 1o fit on the network interface card instde the
workstatlon. Therclore, mosl tnlerface cardds now provide
hoth an AL port and s BNC part, The DNC port 18
connected lo the Internal transceiver allowing the RG-58
backbone to be connected directly to the workstation with a
BNC tee connector, ellminating the external transceiver and
AUl cable. Multiple segments of 10BASES and 10BASE2
may be connected together in a single network using
repeaters. Again. the four-repeater rule and the maximum
of lve cable segments apply.

The AMP Thinnet Tap System (also shown in Figure 2)
allows workstations to be connected ta a Thinnet cable
segment without the need for BNC plugs and tee adapters,
The system consists of a tap assembly which is 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
Jjacket 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 is
restored to a feedthrough line. By using the Thinnet Tap
System, it Is virtually impossible 1o cause the network to fail
because of an unterminated cable segment. Also, the
cabling system ts more aesthetically pleasing, as well as
easier to instail. ‘

10BASE?2 devices may also transmit over shiélded and
unshielded twisted-pair cables using a palr of passive
10BASE2 baluns as shown in Figure 3. The baluns would
typically be used to replace the coax link between a
multiport repeater and a workstation with twisted-palr
cable. 10BASE2 baluns are available for both shielded and
unshielded cables and are designed {n both discrete and
AMP Communications Qutlet (nsert versions. A balun is
attached to a repeater port cither directly or through a

10BASE2 MULTIPORT REPEATER THICKNET
BACKBONE
S0 FT,
SHIELDED
TYSTED-PAIR g
[ —]
50 OHM 250 FT.
COAX  pus """ UNSHIELDED
INSEATS _[= TWISTED PAIR
10BASE2 BALUN H]
BNC TEE ~§o B
CONNECTOR % 10BASE2 ‘%
I BALUN I

1" 7°

A Figure 3

TEAMINATOR
10BASE2 Baluns

coaxial patch cable. The BNC jack of the NIC [network
interface card) is connected in the same way. The repeater
to workstation twisted-palr llnk may be up to 350 feet In
length.

The most reliable use of 10BASE2 baluns i3 to dedicate each
repeater port to one device. However, If desired, additional

cable;~10BASE2-baluns may only be used with-10BASE2-
compliant equipment.

The IEEE B02.3 10BASE-T sperification for Ethernet on
twisted-pide calie uses active ranscedvers and
concentrators destgned specilically for 10 Mhps
transmission on both shielded and unshielded cables.
These devices are already provided with modular or ather
twisted-palir interfaces and require no additional external

adapters to connect to a twisted-palr cabling system. Each

cancentrator (repeater) port supports one workstation (see
Figure 4). Unshielded systems typicaily require two pairs
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LOCAL
CONCENTHATORS
HOFHZONT

T ABLES

f_%'] 10BASE-T
]

uTP :
TRANSCEIVERS

Figure 4

Bar, ria

IEEE B02.] 10BASE-T

for transmission and utilize pins I, 2, 3 and 6 of a 4-pair
(RJ45) modular jack for interface to the cabling system.
Several AMP Communications Qutlet inserts are available
which provide this pin configuration in both AT&T and ElA
wiring patterns.

NETCONNECT Open Wirlng Systems Solutions
(pg. 38 thru 53) :

Coaxial Applications
Transcetvers (pg. 209 thru 210)
Repeaters (pg. 210 thru 211)
Node Emulator (pg. 208}
Taps (pg. 208)
Transceiver Cables Assembles (pg. 210)
Coaxdal Connectors (pg. 213 thru 217)
Subminjature D (AMPLIMITE] Connectors
{pg. 172 thru 174)
Unshielded Twisted-Palr
Modular Inserts (pg. 109 thru 116)
10BASE2 Balun Inserts {pg. 109)
10BASE2 Discrete Baluns (pg. 146)
Wallplates (pg. 141 thru 142}
Modular Telephone Keystone Jacks
(pg. 125. 140
Patch Panels (pg. 124 thru 139
Shielded Twisted-Pair
Four-Position Data Connector Insert
(pg. 189) ‘
10BASE?2 Balun Insert [pg. 119}
10BASE? Discrete Balun {pg. 146

—

oe1en

AMP INCORPORATED, HARRISBURG, PA 17108: PHONE: 717-864-0100

1-800-522-6752



Network Applications icentnuea

" Netwaork ..

-
o

2

£

]
h-3
g
<

The |IEEE 802.5 standard defines a token passing ring
protocol for communication between data processing devices
such as personal computers {PCs). mainlrames. priniers,
etc. A token ring consists ol a set of stations serially
connected {l.e. in a ring) by a transmission medium {see
Flgure 1}. Informaton is transferred sequentially. bit by bit,
[rom one active station to the next. When a station has
information to transmit {t "grabs” a free token (control
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
opportunity to gain access to the ring. Each statton in turmn
recelves and repeats the information transferred around the
ring. The addressed destination staton(s) copy the
informaticn as it passes. Flnally. when the information
returns to the transmitting station. that station eflectively
removes it from the ring.

(=]
437 &
& &3
-’u;ie i

Although this loken passing LAN functions as a logical ring.
the physical cable plant is typically wired in a star fashion
{see Figure 2). Each station on the ring Is connected to a
central hub called a Multistation Access Unit or MAU. Each
MAU typically provides access for eight stations plus Ring In
and Ring Out ports {or connection to additional MAUs on
the ring. This slar topology Is often easier to install and
provides better fault tolerance than other wiring methods.

Figure 2
Token Ring

Wiring products [or token ring applications can be divided
into three major categories: (1) the transmission medium
(cable). (2) the workstation outiet and attachment cables
and (3} wiring closet distribution panels and patch cables.
Transmission Medis

In the original token ring Implemeniallon, each deviee on
the ring was cunnecied o a distribution pancl using
shieided, 150 olun twlsted-palr cable as the transssion
medium. Through the use of passive filtering devices
unshilelded. 100 chm twisted-palr cable is now often used in
4 and 16 megabit per second (Mbps) rings.

Bel:;+ is a list of IBM-recognized token ring cables and thelr
ET. .esting Laboratories type numbers:

Type | - Two Individually shielded twisted-pairs of 22 AWG
solld copper conductors with an overall brajded shield.
Avatilable in PVC, plenum and outdoor styles,

Type 2 - Two twisted pairs of 22 AWG solid conductors
enclosed in a bralded shield plus four unshielded twisted
palrs of 22 AWG solid conductors in an overall cable Jacket.
Used for data plus voice.

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

Type 3 - Two 100/140 micron optical fibers. .

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

Type 8 - Two Indlvidually shielded flat parallel palrs of

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

One of the common problems associated with standard
Type 2 (voice and data) cable I8 wire management in the
wiring closet. In many closets, voice and data cross-
connects may be located in separate areas. Since both
voice and data pairs are contained n the same overall cable
jacket in Type 2 cable. these pairs must be separated for
termination to their respective patch panels. Management
of loose voice pairs (four per cable} can be troublesome to
say the least. AMP has solved this problem with the
introduction of AMP Premises Distribution 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 data pairs ai
enciosed in separate Jackets bonded in a "double-barrel
shotgun” design. This design allows for simultaneous
installation of voice and data media plus easy separation of
voice and data palrs in the wirlng closet while maintaining
Jacket Integnity for cable management. Cable styles are also
avallable which incorporate cuplex and quad optical fibers.
See pg. 154, 155 (or ordering information.
Undercarpet Cable
For undercarpet applications AMP manufactures an ETL
approved Type 8 undercarpet shielded dala cable. This
cable may be applied directly Lo any smooth, flat loof and
covered with carpet tiles. Applications for Type § cable
include floor-mounted workstation outlets (see pg. 197) as
weli as {eeder cables for modular furniture,
A loken ring cabling 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 application.
Workstation Qutlets
The workslation outlet serves to attach a token ring station
{outfitted with a token ring PC board assembly) to the
transmisslon medium. Workstation outiets may be placed
in a variety of locations including {lxed walls, modular
furniture panels. undercarpet floor pedestals, access floor
modules, poke-throughs and power poles.
The token ring board typically provides a 9-pasition
stbintniature D receplacle nterface. ‘fhe cunnculor
interface deflned by [EEE 802.5 for the workslation outle
the AMP Four-Positlon Data Connector. The PC is attacheg
to the workstation outlet by a PC adapter cable assembly.

16
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.._The Four-Tosition Data Connector is a self-shorting, four

connectors to be mated when oriented 180 degrees with
respect to each other. AMP offers many styles of the Four-
Position Data Cannector for the various outlet locations
listed above.

Although oo warkstation outiet miy consist of only o Data
Conmneetor [referred to s Ty 1 ontledd, st ontlers will
also include a 6-position {[LJ1 1) or an 8-position {RJ45)
modular jack for a telephone. A workstation outlet which
contains connectors {or both voice -ind data terminals {s
referred to as a Type 2 outlet.

In unshielded applications, the data interface at the
worksta- - outlet Is typically also a modular telephone
jack. Trz AMP Medta Filter required to adapt signals for
transmission on unshielded cable typically provides the 9-
position subminiature D interface for the workstation and a
B-position (RJ11., 2-pair) or 8 position {RJ45, 2-palr)
modular plug for connection to the station outlet.

Wiring Closet

Shielded cables [rom the workstation outlets are usually
connected In a wiring closet to distribution panels. The
distribution pane! {s a 19" rack meuntable pane! which
contains a number (typically 64} of Four-Position Data
Connectors terminated to the hortzontal distribution cabiés.
Statlons appearing In a distribution panel are then cross-
connected to MAUs with Data Connector patch cables.

In unshielded applications MAUs may be provided with a
modular interface by utilizing Four-Position Data Connector
to modular jack adapters. Cross-connection to horizontal
_distribution cables (transmission medium] may then be
effected through a broad range of modular/discrete wire 19°
patch panels.

Figure 3 shows a shielded implementation of a tokcn ring
LAN. This conflguration can support both 4 Mbps and 16
Mbps versions. [BM publication GA27-3677-2: Token Ring
Introduction and Flanning Gulde should be consulted for
maximum ailowable cable lengths: number of nodes and
other specifles.

150 OHM SHIELDED DISTRIBUTION
CABLES —— | () ] / PANEL
PC ADAPTER 4
MAUS
X
FROM
FllNg FOUT —t
PREVIOUS § TQ RING
MAU IN OF
NEXT
MAU
[*]
x DATA
FOUR-POSITION CONNECTOR
CoNNECTOR ||  CABLES 1
PCS WITH
TOKEN RING i
ACAPTER Figure 3
AR
CARDS Shielded Token Ring

—contact,-hermaphroditic-design which_allows two_identical

Figure 4 shows a token ring using unshielded cable. The
_.physical cabling scheme is the same as'the: shielded

instead of the Four-Position Data Connector. The AMP
Media Filter used at the workstation filters the signal to keep
radiated enerdy within FCC limits. Data Connector to
mllar el arkapters fsee p. 152) e sed ol s MAT o
acbapt s Datis Conmeetor interfaee T vse with nasdalar
patels cables,

Applications Invalving 16 Mbps on unshlelded cables uttiize
the same cabling scheme outlined in Figure 4. Both active
and passive devices are availabie to adapt the 16 Mbps
signal to unshlelded cable. Manufacturers’' recommendations
should be consulted for maximum number of nodes. cable
distances and cable performance requirements. For new
installations, enhanced performance {Low Loss, see pg. 154,
155) UTR cables should be considered for reliable network
operation. :

100 OMM DATA CONNECTOR
UNSHIELDED TO MOD JACK
CABLES DISTRIBUTION ) ADAPTER
PANEL | —
MAUS
SHIELDED »—ulp
Caas
TYPE 3 MEDIA
FILTER | NS OUT _
PREVIOUS RING IN
Jnj’é; = MAU V / NEXT MAU
= =’ SHl'éLDECfﬂ UNSHIELDED
- = PATCH PATCH'
CABLE CABLE
PCS WITH
TOKEN RING
ADAPTER
CARDS Figure 4

- Unshieldea Token Ring iy

L

I

NETCONNECT Open erl.ng Systems Solutions
{pg. 54 thru 69)

Shielded Twisted-Pair
Four-Positlon Data Connector {pg. 160 thru 163)
Universal Data Connector System (pg. 127 thru 131)
Four-Position Data Cennector [nsert (pg. 111)
Cable Assemblies (pg. 163)
Undercarpet Cabling System (pg. 192 thru 199]
Unshielded Twisted-Palr
Modular Inserts (pg. 109 thru 116)
Modular Wallpiates {pg. 141 thru 142)
Patch Panels {pg. 124 thru 139)
Undercarpet Cabling System (pg. 192 thru 199)
Modular Plugs and Jacks (pg. 125.140)
Medla Filter ( pg. 145)
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IBM's Systems Network Architecture (SNAJ, which includes
both the 3270 and System/3X environments. 1s the most
prevalent large mainframe network. In its basic
configuration. non-intelligent video display units are
attached to either a terminal controller or directly to the
malnframe computer. Data flles and processing capability
reside on the mainframe. The communication path is
between the mainframe and each terminal, as contrasted to
the PC-lo-PC path of a local area network.

Traditionally, terminals have been attached to SNA systems
with 93 ohm (RG62) coaxtal cable. While this approach is
rapidly being replaced with twisted-palir solutions, the AMP
NETCONNECT Open Wiring Systems still allow for coaxiai
cable as shown in Figure 1.

93 OHM (RGE2)
COAX CABLE

F

BNC
FEEDTHRU

TC CONTROLLER

—

Figure 1
IBM 3270 on RG62 Coaxial Cable

1BM 3270. or Calegory A, devices ulllize a BNC interface to
connect 1o the cabling system, Terminal controllers (3274,
3174) will accept up o 32 Category A devices, which may
be either terminals or multiplexers (3299, 3199). The
controller is usually connected to the mainframe via a
telephonie line with a modem hookup. An optional cross-
contieel may e fustalled belween the terminals and the
controller utilizing BNC jack-to-jack patch panels (see P/N
222167-1 on pg. 1351 -

With the advent of balun {balanced/unbalanced)
transformer technology, original coax applications are
rapidly being phased out in favor of twisted-pair cabling
systems. A palr of baluns allows terminal/controller
communications to be transmitied over less expensive,
twisted-palr cable. Twisted-pair cable may be either
standard telephone cable (unshielded, 135 ohm) or one of
several styles of 150 ohm ETL Approved shieided cables;
Type |, Type 9. AMP Premises Distribution Cables, etc.

The impedance of the cabling system {105 or 150 ohms}
wlll determine the type of balun which must be used. AMP
provides integral balun inserts for both cable impedances
as shown in Flgure 2.

105 or 150 OHM
TWISTED-PAIR

TO CONTROLLER

555832.1 (105 OHM)
5556331 (150 OHM)

Figure 2
[BM 3270 on Twested-Pair Cable with Integral Batun Insens

o
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Outboard discrete baluns and balun patch panels may also
be used in bath shielded and unshielded cabling systems.
Unshirlded systems typically use 6- or 8-position (RJ11 or
RJ45) modular jack interfaces at the workstation outlet

and cross-connect (see Figure 3. AMP provides a vartety of
baluns and balun panels for 105 ohm unshlelded cable to
allow the user a high degree of flexibility in conflguring a
cabling system.

UNSHIELDED -
TWISTED-PAIR |
CABLE

/
TO CONTROLLER
8- OR 8-POSITION
MODULAR JACK HYDORA BALUN

L ASSEMBLY

Figure 3
iBM 2270 on Unshielded Twisted-Pair Cabla with Qiscrete Baluns

The Four-Positlon Data Connector is the primary data
Interface used for shiclded 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 coaxdal attachment cables to the
terminal and controller {see Figure 4). All AMP Four-
Positlon Data Connector products meet all requirements of
the [EEE 802.5 specification and are compatible with all
connectors of simlilar design,

150 OHM
SHIELDED
TWISTED-PAIR

TO CONTROLLER

CONMNECTOR u
5558311

Figure 4
IBM 3270 on Shislced Twisted-Pair Cable with Discrets Baluna

NETCONNECT Open Wiring Systems Solutions

{pg. 66 thru 77)

Coaxlal Applications
BNC Jack-to-Jack insert 555642-1 (sec pg. 120)
Unshielded Twisted-Pair
Single BNC balun insert 555632-1 (pg. 109)
Dual BNC balun insert (pg. 108}
BNC balun and modular jack inserts 555637-1,
555638-1 (pg. 111}
Discrete baluns (pg. 145 thru 149)
Shielded Twisted-Pair _
Single BNC balun insert 555633-1 (pg, 163)
Dual BNC balun insert 555634-1 (pg. 1631 .
Four-Position Data Connector insert 555631-1
(pg.119)
Single cableless baluns 555013-1 (pg. 149
Dual cableless baluns 555014-1 {pg. 149}

suohiconddy
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" | " IBM systemISX 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 peripheral
devices are attached to CPU channeis 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 s terminated with a (usually tntegral) 100 ohm
twinaxial terminator.

100 OHM o—
- TWINAXIAL
J ’ CABLE
potdE == NE beme—TX HE 1]
TERMINAL 2 TERMINAL 1 T
HOST CPU
- ()
TERMINAL 7
Figure 1
1BM SysterrvaX on Twinaxial Cable

This daisy-chain topology is not feasible In a twisted-palr
implementation of System/3X or AS/400 networks due to
the combined Insertion loss inherent in a serles of baluns.
Instead. each device must be “home-runned” with twisted-
pair cable to a central location or wiring closet In a star
configuration {see Figure 2). The type of star hub required
to complete the network varies according to the cable type
chosen {shielded or unshielded) and whether the appiication
is System/3X or AS/400.

UNSHIELDED
TWISTED-
PAIR

RN

\_
> | 6- OR B-POSITION

” MODULAR JACK  STAR.WIRE
PANEL

TQ HOST
cPu

Figure 2
1BM Syslemyax on Unshiaiced Twisted-Pair Cable

For System/3X applications on unshlelded 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 dlscrete 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 twinaxdal
daisy-chain.

.-« —vemmanibl W—

In the wiring closet. a star-wire patch panel or AMPIX star- 4) '

wire Pc board Is used to common the seven device cables
and the cable to the host CPU. The CPU cable is connected
to the host through an additional Twin-Ax balun. The
combined lengths of all connecting cables for a given port
should not exceed 2000 It

1.800-522.8752
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Due to the higher data transmisston rates of the AS/400
system, special flltered baluns and Star Hubs must be used
in unshielded appiications (see Figure 3). Different baluns
are used for terminal and host applications and are again
avallable as AMP Communications Qutlet Inserts or discrete
versions. The special AS/400 Star Hub serves to {sclate
each workstation and maintain the correct impedance of the
system. Cne hub is required for each active host port. A
Star Hub may also be used to obtaln longer cable runs in
System/3X an~Hcations, The following three conditions

must be met . .- maximum cable run length:

From host system to any workstation: 1000 ft.
From host system to Star Hub: 1000 [t
From Star Hub to any workstatlon: 900 [t.

AS/400 TERMINAL
BALUN INSERT

ompe—o 3

TERMINAL RJ11
BALUN INSERT
TWIN-AX
CABLE :El)

AS/400 TERAMINAL
BALUN INSERT

HOST
SYSTEM

Figure 3
ASI400 with Star Hub

Implementation of System/3X and AS/400 systems on 150
ohm-shielded cable combines features of both the twinaxial
and unshielded twisted-pair applicatlons (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 twinaxial terminator. Each
terminal'is *home-runned” to the wiring cioset and
connected to a loop wiring concentrator (LWC, IBM
#6091077). The LWC is attached to the host system with a
150 ohm Twin-Ax baiun,

150 OHM SHIELDED CABLE
[—[?. b @ @
&P | -B A
L. i
@ qu: w:'FﬁSGP "‘"E 2 m
CONCENTRATOR ‘G_—_—:]

TWINAXIAL

FOUR-POSITION
ATTACHMENT “GREEN BALUN
CABLE DATA CONNECTOR | e S riosT
Figure 4

1BM Systam/3X on Shieiged (Type 1) Twisted-Pas Catie

N'BTQONNECT Open Wiring Systems Solutions

(pg. 78 thru 87)

Unshielded Twisted-Palr
Modular Jack Inserts (pg. 111 thry 120)
Twin-Ax Balun Inserts (pg. 109)
Twin-Ax Baluns (pg. 163)
AS/400 Star Hubs (pg. 137
System/3X Panels (pg. 137
AMPLX System (pg. 164 thru 166)
Shielded Twisted-Pair
Four-Position Data Connector Insert
{pg. 119)
Universai Data Connector System
{(pg. 127 thru 131)
150 Ohm Twin-Ax Balun (pg. 146)
Twin-Ax Attachment Cables
(pg. 146, 163)
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The PhoneNET System is a line of hardware and software
products developed by Farallon Computing which allows
AppleTalk networks to be impiemented on unshielded
twisted-pair cabling. Farallon supplles PhoneNET
connectors which adapt AppleTalk circular DIN, DBS and
DB25 connectors to RJ11 modular jacks. Using these
adapters. a PhoneNET Systemn may be configured in four
basic topologles: daisy-chain, backbone, passive star and
active star.

The dalsy-chain conflguration {s the simplest and is sultable
for smail networks. Each PhoneNET connector contains two
RJ11 modular jacks. The PhoneNET connectors are daisy-
chalned using twisted-pair modular plug jumper cables.
The RJ 11 Jacks at each end of the chaln are termtnated
using resistors suppllied with the connector kits.

WALLPLATE TWO WIRES

WITH RJ11

WITH RJ1L PER BARREL
JACK

Figure 1
AppleTak Backbone

1 3

A backbone configuration effectively consists of workstation
outlets dalsy-chatned with twisted-palr cable. Figure 1
shows how a daisy-chain may be implemented using AMP
keystone modular jack facepiates. Insulation displacement
AMP-BARREL terminals on the Jacks accept two wires each,
making it possible to daisy-chain the jacks for a backbone
configuratlon. The modular jacks on each end of the
backbone are supplied with tenninating resistors included
in the PhoneNET connector kits,

The backbone configuration may also be implemented on a
star-wired cabling system utilizing the AMP
Communicaticns Qutlet as shown in Figure 2. Special
looping modular jack inserts are used at the workstations
which allow the outlets to be dalsy-chained at the patch
panel. The patch panel uses single {555611-1] and dual
(555614-1) RJ11 Inserts. Workstation outlets at each end
of the chain receive inserts with integral terminating

resistors,
TERAMINATING INSERT

\TERMINATING INSERT

Figure 2
AppleTalk Star-Wired Backbone

o
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Total cable length (or efther implementation of the backbone
configuration should not exceed 3000 ft. for 24 AWG cable.

Figure 3 shows an implementation of a passive star
network. ‘The individual branches of the star are
commoned In the wirng closet using an AMPIX star-wired
Pc board. This network may be configured with up to six
branches. Each branch ends with a terminator insert.
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

RJ11
i J/ INSERTS
1 [

i
s ISHB’ 'c:man

E{‘—g STAAEF\:EI(R
R TERMINATING  BOARD
AJ11 INSERTS
Figure 3

AppleTalk Passive Star

An active star conflguration Is wired In much the same way
as a passive star. The StarController amplifies signals
between network branches and increases cabling distances.
Each of the StarController's 12 ports can support up to
3000 ft. of cabling and up to four network branches.

Figure 4 shows an active star. The StarController attaches
to the network ustng a 25-pair cable assembly. A special .
patch panel is available from Farallon which provides 12
sets of four RJ11 jacks (one jack for each possible branch of
each port). Again, the last (or onlyl device of each branch is
provided with a terminator insert,

o . AN
y INSERTS
PHONENET l
CONNECTORS 1

FARALLON
STAR PANEL

25-PAIR CHAMP
CONNECTOR .

TERMINATING
RJ11 INSERTS

Figure 4
AppieTaix Active Star

NETCONNECT Open Wirlng Systems Solutions
(pg. 88 thru 91) ‘

PhoneNET Looping and Terminating Inserts (pg. 112
RJ11 Inserts (pg. 112 thru 113)

Wallplates (pg. 141 thru 142)

Keystone Modular Jacks (pg. 140)

Modular Plugs (pg. 144)

CHAMP 25-pair Connectors {pg. 167 thru 169)
AMPIX Sfar-Wire Boards (pg. 129)

82184 (189
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ISDN (Integrated Services Digital Netwark],_

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 goal of combining volce and

data communicatlons services currently offered over
separate networks into a single digital network to which any
subscriber has access over commen facilities, through a
common network interface,

An ISDN Is broken up into types of communications
channels which represent portions of the network’s
bandwidth. The currendy specified channels are:

B (bearer} - a 64 kilobits per second (Kbps) digital channel to
be used for digitized volce or data transmission. .

D - a 16 Kbps channel dedicated to signaling (call
establishment, call progress monitoring, call termination
and enhanced teiephone features) assoctated with one or
more B-channels. May alsoc be used for [ax or low-speed.
packet ~hed data.

H (higr.  :2d) - a transparent digital channel, based on the
current T-carrier channeis, capable of carrying multiplexed
data and veice at 1.544 megabits per second {Mbps} or

higher.

Each user would be provided with some combination of B-
channels in association 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 ane D-channel (2B+D); the Primary Rate
Interface provides 23 B-channeis and one D-channel
{23B+D) which fiils the bandwidth of one H-channel. The
BRI wiil support at least two voice/data connections over
the 64 Kbps B-channels {more than two using compression
techniques) plus one or more low-speed data connections
over the D-channel. The BRI would be the typical sesvice
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 over the D-channel. The PRI would
typically be used for communications between the customer
premises and the centrai office {COJ or to provide additional
bandwidth to heavy users on premises.

S
TE1 + T U
R s NTY } NT2 |- ' l co
TE2 ¢ TA } )
Figure 1
1SDN Configurstion

Customer premises equipment tn an ISDN falls into two
categories: terminal equipment (TE) and network
termination {NT) as shown In Figure 1. Two basic types of
terminal equipment are deflned: terminal equipment type 1
(TE1) complies with ISDN recommendations and is
equipped with a standard [SDN physical Interface: terminal
equipment type 2 (TE2) requires an external adapter (TA) for
compliance with ISDN recommendations and physical
interface. Network terminations (NT) may take different
forms depending on the network in place and are aiso split
into two categories. Network termination 1 (NT1) performas
the physical connection between the premises network and
the off-premises equipment (such as a central office). [t
performs such functions as signal conversion (4-wire to 2-
wire) and maintenance of the loop’s electrical
characteristics, Network termination 2 {NT2} is responsible
for the user’s side of the connectlon to the network and
performs higher level functions such as concentration and
switching (for example, a PBX or LAN). -

The transmission mediumn for an ISDN s based on 100 ohm
unshieided twisted-pair cable. Four wires are used for
communication between TEs and NT2 and between NT2*
and NT1 with a conversion to a 2-wire interface between
NT! and off-premises equipment (central cffice}. The
interface between a TE or TA and the NT2 is designated as
reference point S. The interface between NT1 and NT2 s
designated reference point T. The 2-wire Interface between
NT1 and the central office Is designated reference point U.

&

)
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The T-interface between NT1  :d NT2 can support only
peint-to-point communications. The S-interface can
support either point-to-point or point-to-multipoint .
communications with one NT1 serving up toeight TEs Ina
bus. conﬂguratton (see Figure 2).

TERMINATING
RESISTOR

TERMINATING
RESISTOR

NT1

3

Figure 2
Point-to-Multipoint Operation

The openness of the ISDN architecture allows for several
dilferent relationships between TEs and NTs. NT2 may be a
4-wire data 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
designed with a combination S/T Interface and attached
dlrectly 10 TEs. The 2-wire data switching could then be
performed either on premises or at the central office.

The physica! interface for the S reference point (workstation
outlet) has been-defined as an 8-position modular jack. Two
mandatory palrs are provided In the jack for data
transmission and an optional phantom power source for
TEs. The remaining two pairs may be used to provide
optional power sources. NTs may also use the 8-position
modular jack interface 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 PBX).

ISON-compatible AMP Communlcations Outlet inserts are
available in both single and dual (short passive bus)
conflgurattons which contain 100 ohm terminating resiators
for proper termination of the cable segment (536680-1 and
555681-1), These Jacks are wired In accordance with-the
EIA/TIA-568 wiring standard. The single Jack insert would
typically also be used in the wiring closet for connection to
NTI (seeFigure 3). However, it i3 possible that NT1 might
contain tts own terminating resistor in which case an ISDN-
wired Insert without resistor would be used (555672-1).

DUAL ISDN !

INBERT WITH NSERT WiTh
TERMINATING ) TERMINATING
RESISTORS @ & AESISTOR
o0
[ I e

Q'I_g\ gt}

|SDNBLE
COMPATI
LOCAL
TEAMINAL POWER
SOURCE
Figure 3
ISON Wiring

A similar implementation may also be effected using AMP
keystone modular jack wallplates {pg. 105) and discrete wire

" pdtch panels {see pg. 86). Keystone lacks utilize (nsulation

displacement AMP-BARREL terminals capable of accepting
two wires of 22 to 26 AWG. Thus, they may be bused for
multiple TE outlets as weil as belng provided with
terminating resistors.

NETCONNECT Open Wiring Syttm Solutions
{pg. 92 thru 83)

ISDN Inserts (pg. 117 thru 118)
Wallplates {pg. 141 thru 142)
Modular Telephone Keystone Jack (pg. 140)
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ARCnet Is a 2.5 Mbps token passing network which was
originally developed by Datapoint Corporation as a hard disk
interface. A wide range of hubs and interface cards are
avallable which allow the ARCnet Network to be
implemented on either RG62 coax or twisted-palr star or
bus topologles. Networks may even consist of combinations
of both media and topology types.

. 93 OHM (RGED)
COAX CABLE
. dolo]
R Al g
i
CONNECTOH
& BNC
5\ FEEDTHROUGH
ARCNET
TERMINATCR ARCNEL;CYNE
Figure 1

ARCnet Coaxial Star/Bus

Figure 1 shows a combination coax bus and star
conflguration. An ARCnet active coax hub (n the wiring
closet is connected to a BNC feedthrough insert {(P/N
555642-1] in the distribution panei with an RG62 BNC cable
assembly. The distribution panel 1s connected to another
feedthrough insert in the workstation cutlet with RG62
cable. The workstation {8 attached to the outlet with
another BNC cable assembly. With the appropriate interface
card, additional workstations could be daisy-chained from
the first using BNC tee connectors, The last device on lhe
chain receives a 93 ohm terminator.

Figure 2 shows a simllar implementation on twisted-pair
cable, Twisted-palr ARCnet hubs typically utilize a one-palr
RJ 11 modular jack interface. Several Inserts are available
containing a one- (or more) pair RJ11 jack which are
suitable for this application. Connectlons from the hub to
the distribution panel and from the workstation to the
outlet are made with RJ11} patch cables. Again. additional
workstations may be daisy-chained from the first with
twisted-pair cable. The last card In the chain must be
terminated with a 105 ohm resistor.

UNSHIELDED
TWISTED-PAIR CABLE

ol
2

Y

=
2

> - /
A ARCNET
INSERT TWlSL%%-PAIH
|
Figure 2

ARCnet Twisted-Pair Star/Bus

NETCONNECT Cpen Wiring Systems Solutions

BNC Feedthrough Insert {pg. 120)
RJ11 inserts (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 215}

PRy
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EIA RS-232 has been a popular interface standard In data
communications for many years. Developed by the
Electronic Industries Association (E1Aj and the Bell System,
EIA RS-232 provides functional deseriptions of interchange
circults, electrical signal characteristics and mechantcal
Interface characteristics for both synchronous and
asynchronous serial terminal to communications equipment
data transfer.

The mechanical interface defined by ElA R5-232 utilizes a
25-position subminiature D {AMPLIMITE] connector. Of the
25 conductors avallable in this connector, only about half
have an internationally accepted circult assignment. In
fact. the majority of ELA R5-232 applications can be
implemented on 8 wires or less.

For these applications it {s most effective to adapt the
25-position connector to a modular !nterface with an

ElA RS-232 adapter. Avallable in kit form, the E1A RS-232
adapter provides a 6- or 8-position modular jack pre-wired
with contacts which may be inserted In the included 25-
position connector to select the appropriate pins for the
application. Utilizing these adapters at terminals and
communications equipment, the information outlet and
cross-connect can be comprised of standard
telecommunication hardware and interfaces.

UNSHIELDED TWISTED-PAIR CABLE

TO OTHER E!A RS-222
— DEVICES

ElA RS-232MODULAR
ADAPTER

NETCONNECT Open Wiring Systems Solutions

Modular Jack Inserts [pg. 111 thru 120)
EIA RS-232/Modular Jack Adapter (pg. 181)

-»
<.
E
n g
R
=4
o 3
=]
73

82184 (189

AMP INCORPORATED, HARRISBURG, PA 17108: PHOXE: 717-884-0100

1-800-522-6752

27



FACULTAD DE INGENIERIA U.N_A_M.
DIVISION DE EDUCACION CONTINUA

MANTENIMIENTO DE PC'S Y PERIFERICOS PARTE II

NOVIEMBRE - DICIEMBRE
1994

Palacio de Mineria Catle de Tacuba b Primer piso Deleg. Cuauhtémoc 06000 México, D.F, APDO. Postal M-2285
- Teléfonos: 5128955  512-5121 5217335  521-1887  Fax  510-0573  521-4020 AL 26



18

BIOS SETUP PROGRAM — WARNING INFORMATION .
(C)1990 American Megatrends Inc., All Righis Rescrved

Improper Use of Setup may Cause Problcms "
It System Hangs, Rebool Syslem and Enter Setup by Pressing the “ESG” key

Do any of the following Alter Enlering Setup:
(i) . Alter Options 1o make System Work
(iiy Load BIOS Setup Defaulls ‘

" (i) Load Power-on Delaults

Hit ESC lo Stop now, Any other Key to Conlinue

Y " BIOS SETUP PROGRAM —-_STANDAF!D CMQOS SETUP
(C)1990 American Megalrends Inc., All Righl Reserved

" Primary display : Monochrome

—_— ESC = Exit} - 1 :Select . F2/F3:Color PU/PD:Modily SR

Date (mn/date/year) : Thu, Mar’0G 1980 Base memory sizc : 64q I(L:}
Tiem_(hour/min/sec): 19:39:53 . | Exl. memory size : 7168 KB
Daylight saving  : Disable

Cyin Head WPcom LZone Sccl Size |
Hard disk C: lype :37 ~ ~ 615 8 128 615 17 41M8
Hard disk D: type : Not Installed :

Floppy drive A; © 1.2 MB, 5 1/4".

Floppy drive B: ~ : Not Installed -

Keyboard : Instalied

21 3| 4| 5 6| 71| 8

sun | Mon | Tue | wed| Thu | Fri | sad |
24 | 25 | 26| 27 | 28 |29 | 1|

9 10 11 12 13 14 15

Month: Jan, Feb ....... weDec e U g | 19 | 20 | 21 | 225

Date :01. 02' 03,... 31 . =
Year : 1901, 1902, ..., 2099 | 23 | 24 |25 | 26 ) 27 | 20 § 29

30 31 |1 J 2. 3 4 v

. .
- | | ’
. - w -
- g 0 *

p -

s \‘ 7

i ‘:.
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BI0S SETUP PROGRAM — AMI BIOS SETUP UTILITIES
(C}1090 American Megatrends Inc., All Rights Reserved

STANDARD CMOS 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.

Atvanced CMOS Setup for changing Time, Date, Hard. Disk Type. etc.

-~

| ESC:Exit |- 17 :Sel  F2IF3:Color F10:Save & Exit - |-————

BIOS SETUR PROGRAM — WARNING INFORMATION
(CY1990 American Megatrends Inc., All Rights Reserved

: »
Improper Use of Setup may Cause Problems !!

I System Hangs, Reboot Syslem and Enter Setup by Pressing the “ESC" Béy '

Da any of the lollowing After Entering Setup’
(iy Alter Options 10 make System Work.
(i) Load BIOS Sctup Defaults - ’
(iii} Lond Power-on Defaults:

Hit "ESC” 1o Stop now, Any other Key to Continue
\ . N
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BIOS SETUP PROGHAM — /\[)VAN(‘[ CMO% SETur
» (C)1990 Amerlcan Megalrends Inc., All Hu]hl Brosorvid

Typemalic Rate Programmmg‘ ": Disabled
Typematic Rale Delay (msec) @ 250
Typematic Rate (Chars/Sec}. . : 10.0
Exiended Memory Test... ~ :.Disabled .
Memory Test Tick Sound - : Enabled

Memory Parity Error Check  : Enabled
Hil <ESC> Message Display : Enabled
Hard Disk Type 47 RAM Arear : 0:300

. Wait For <F12, it Any Error : Enabled -
System Bool Up Num Lock  : On

Adaplor ROM Shadow C800,1GK: Disabled.
Adaplor ROM Shadow CCO0. 16K Disabled
Adaptor ROM Shadow D000, 16K: Di:nbled
Adaplor ROM Shadow D400, 16K: Lisabled
Adaplor ROM Shadow D300.16iC: Disabled
Adaptor ROM Shadow DCO0,16K: Pusabicd
Adaplor ROM Shadow E000, 16K Dimabled
Adaptor ROM Shadow E400.16KK: Pasadile
Adaplor ROM Shadow LS0Q, 16K Disablend
Adaplor ROM Shadow LC00, 161 Diabled:

Weilek Processor : Absenl System ROM Shadow F000. 64K: FFaabled
Floppy Dive Seek Al Boot : Disabled

System Bool Up Sequence DAL C:

Exlernal Cache Memory  ~ @ Ghabled

Internat Cache Memory : Enabled

Password Checking Option : Disabled
Vedio  ROM Shadow C000,16K: Enabled
Vedio ROM Shadow C400,16K: Enabled

Esc:Exit | -1 :Scl  (Cil) PulPd : Modity  FFL: Help  Fois
7 Power-On Pielaulls

F5: Old Values  FG : BJOS Sclup Dclaulls

- BIOS SETUP PROGRAM — AMI BlO‘: bLTUP U FILITIL\:
(C)1990 American Mnglrl‘ndo Inc., All Ilu;hl 5 MRuescrved

STANDARD CMOU SETUP
ADVANCED CMOQOS 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

Advanced Chipset Sc.lup for Conhgun and Registering

————— —| ESCExit | -1 :Scl l—2/E3:Color E-10:oavc&Exii

Color

J
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BIOS SETUP PROGRAM — WARNING INFORMATION

!mproper Use of Sctup may Cause Problems "

Do any of the lollowmg Alter Entering Setup - {
(i) Alter Options 10 make System Work
(i} Load BIOS Setup Defaults
(i) Load Power-on Defaulls

"Hil “ESC” to Stop now, Any.o!her Key.to Conhnue

(C)1990 Amcrtcan Megatrends Inc., All Rights Reserved

H Syslem Hangs Rcboot System and Enter Sclup by Pressing the ' ESC key

2

B NOTE : THE Enabled OF MARK IS WELL-SETTINGS

BIOS SETUP PROGRAM ADVANCE CHIPSET SETUP -
{L)IO')O Amaerican Mop.ttrencls lnc NL mphls Rc..ervod
M BUa Clock Selection :CLKIM—._
Memory Read Wail Stale A12WIS
Memory Write Wait Stale - ALIWIS
Cache Nead Wait Slale ALWIS |
Cache Wrile Wail Slale dLWis.
. Cache Memnory Buffer Oulput iDisabled
. Non-Cacheable Glock-1 Size : Disabled
Non- Cacheable Block-1 Base .. 0 KB -
Non- Cacheable Olock-2 Size : Disabled
Non- Caclieable Block-2 Base - QKB ] _
Cacheable RAM "Address Range ]G‘_“Mm * THE VALUE FOLLOW INSTALL
Video "E'J.a Arca Cacheable - YES MEMORY SIZE
&
e il Foeo el { Clel) Pod P Modify rl HnIp F21T3: Color
0. Old Vithwes PO 3105 Setup Defaults F7: Power- On Defaulls
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oPTI

480

'8

-

-
Select this option.and press "‘Enter” key after CMOS selup is done lo aclivale lvhe‘ T
changes. User is prompled "Wrile 1o CMOS and EXIT {Y/N) ? “N". Press "Y' lo

save the changes and System reboot. Press N {o go back to 1he selup program. -

BIOS SETUP PROGRAM -- AMI BIOS SETUP UTILITIES
(C)1990 Agnerican Megaltrends Inc., All Rights Reserved

STANDARD CMOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP
. AUTO CONFIGURATION WITH BIOS DEFAULTS -
AUTO CONFIGURATION WITH POWER-ON DEFAULTS o
’ CHANGE PASSWORD . . T R
_ ~ HARD DISK UTILITY .. R
v L ~ WRITE TO CMOS AND EXIT SRR
DO NOT WRITE TO CMOS AND EXIT

. Write the settings to ihc CMOS and Exit.

| ESC:Exit {1 :Sel -  F2/F3Color |

‘BIOS SETUP PROGRAM — AMI BIOS SETUP UTILITIES
{C)1990 American Megalrends Inc., All Righls Reserved

STANDARD CMOS SETUP
ADVANCED CMQOS SETUP
. ADVANCED CHIPSET SET UP-
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION-WiTH POWER-ON DEFAULTS

Wiite to CMOS AND Exit (Y/N)?Y - .7

..

Tt

e " Wite the settings to the CMOS and Exit.

| ESC:Exil Il -+ 1 :Set F2/F3:Color  |-=—mmmrmr——



4-1.2 MR BIOS SYSTEM CONFIGURATION SETUP

-
MH BIOS (lm) Copynght (C) 1991, Microid Hesearch Ver E1.0D Porl OPTI42
Summary Clock Video Floppy Fixed Boot-Seq Kcyboard More —— —
CPU TYPE .cvovevvvivninn, BOABG-017| Floppy 0 (A oveerenn... 1.2M 3ms
CPU MHz ............ TP 33.3 | Floppy 1 (B2 covveveiieriiinnns None
: o+ Fixed 80 (C) L, Type 37
Coprocessor .............. e Bumlm FIXed 81 (DY) oo None
RAM Cache ... Enable , : |
Shadow RAM ... .. . Enahle | Boot Sequence.................... A 151
3 Mcmory_nnso ......... ey 640K COId‘BOOt DG‘IEIY ......... T O SOC
Memory-Extended .............. 3072K | Keyboard ..........ccccuvvevseeivnnean. AT
| Memory-System ... 384K |- NUMLOCK ..voviveveeeeirerrecececeneaes Off
Memory-Totai ..................... 4096K Typemalic ........ e ... 300
COM‘ ........ ﬁfﬂ LPT1 verans SBC V|deo P”mary . Monochrome
COMJ ..... es nfﬂ LPT1 .......... nfa Vldeo Se(:o&qary erarerereetaesennnes n,a
COM3 ....... nfal LPT1 ......... nl/a e, : S
COM4 ....... nfa LPT1 .......... nfa Securlly e rerraeseraaes SOR Disable
F10 TO Record 'md Exnl . Home End - Moves Cursor o .

E Thl‘; page |usl ayslcm conhgurallon over view !

MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42

" Summary Clock Video Floppy Fixed Boot-Seq Keyboard More —— -
Time hh:mm:ss t ........................... 03:52:59 p
Date mm/ddlyyyy «wevevevionininnnn SRR 01/08!1980
Daylight Savings ............... el iresinin. Disable
' r1o IO nnmrd .mcl l‘xn - lo Sniocl Homo End | - Moves Cursor
B CMOS Data and Time
]
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OPTL486WB

L] , -
e p ’ MR BIOS (tm) Copyright (C)-1991, Microid Resecarch Ver £1.0D P0|l OPTM" _ 7. :_}‘
' Suramary Clock Video Floppy Fixed Boot Seq Keyboard More —_— -
¥
Primary Video . . ... .... .. Monochrome
' .. . b
' F10 TO Record and Exit — to Select Home End | — Moves Cursor
| Diéplay card Type -
MR BIOS (tm) Copyright (C) 1991, Microid Research Ver E1.00 Port OPTI42 | . e
Summary Clpckt Video Floppy Fixed Boot-Seq Keyboard More _
Floppy Drive 0 (A1} | 'Floppy Drive 0 (8:) .
Tybe e 1.2M . ~ Type ........ Nonc
Step-Rate ......... ..3/3ms ' Step-rale .............. n/a
© 360K-Media ........ 3mS |
1.2M Media ........ 3mS )y
- ' Lo . -‘N:‘-_?\"
» &
 F10TO Record and Exit ~' o Select ,Homé End | — Moves Cursor
{ ‘ ‘ ' ‘ - SRR Lt ot
B Floppy Type selup : : ' o RN




MR ‘BIOS {tm) Copyright (C) 1991, Microid Research Ver E1.0D Porl OPTI42

QUInmary Clock Vldeo F!oppy Fixed Bool-Seq Koyboard Morc —_—

Frxc(-i. Dl‘;k 80 (C) ] | (Low Level) Format

Fixed Disk 80 (C:)

'Typo ................ .37 Drive (C/D) ....... _ Type ............ None
Cylinders ... G15 Start Cyl Jovvvnrens » Cylinders .........n/a
CHeads 13 Final Cyi ............ Heads ............. nfa
Precomp ... 128 Interleave .......... « - Precomp ......... n/a
Landing ......... 615 - Read (y/n) .......... + - landing .......... n/a
" Sectors ..., 17 : T Seclors ..., n/a
Translate ......... No | Translate ........ n/a
Step-Rate .......... -0 Step-Rate ........ n/a

' F1O TO Record and Emt

-~ 1o Select

Homei&nd | - Moves Cursor

@ Hard Disk Type Choice !

- MR BIOS (tm} Copyright (C) 1921, Microid Research Ver E1.0D f’ort OPTI42

Sufnmary Clock Video Floppy Fixed Boot-Seq Keyboard More _— -

BOOt SeqUENCE ......ovvvivirierin e A: ist, C: 2nd’

Cold-Boot DAY ..c.oovvivirirniiiissienscs e None
Cold-Boot Key Sequence - »
e e Boot to Screen Prompt
ESC e Boot to Setup U_lilily ‘

Warm-Bool Key Sequence

CTRL ALT DEL
CTAL ALT INS
CTRL ALT -
CTRL ALT. ESC

..................

....................

---------------------

..................

Standard Warm Restart
Instant! Warm Restarl
Boot to Screen Prompt
Boot to Setup Utility

Fto TO Hecord and Exal - o Sclect

Homo End | —~ Moveos Cursor

& Boot Sequence rloppy or Hard Disk is first




opTi.4sews |

o MH BIOS (im). Copynghi (C) 1991 Microid Research Ver £1.0D Porl OP" |’l42 S -(‘T':\-
. wr

. Summary Clock .Video Floppy Fixed Bool- Seq Koyboard Morc —_— T R

Powerup NumbLock-............... e, e Disablc

. Typemalic Override ....................... Enable
Delay Before Repeat ... 0.50 sec.
. Typemalic Repeat Rate .......oooooiiiiiiiniin, 30.0 cps

- F10 TO Record and Exit — to Select Home End | — Moves Cursor

X . ) E K / _.
R . _— i ( e

MR BIOS (l'rn)‘ Copyright (C) 1991, Microid Rescarch Ver E1.0D Port OPTI42 S

M Key Board of Numiock Key' On or Of.

— —— Mote First-Aid Cache Shadow DMA Chipset Sceurity

Certain PC désign advances may reveallcauée difficulties with existing
software. These spemal options may correctlenhance syslem
~operation.

Novell Keyboard management ...\ .....c.oo...orrvrcosrrneenn, No
A20-Gate Always Enabled ............o.ivceoereonncshoecerennions No

- :4-,'.- '

F10 TO Record and Exit < 10 Select Home Cnd | — Moves Cursor

M Keep the default "'No”
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‘MR BIOS (Im) Copyright (C) 1991, Microid Research Ver E1.0D Port OPTI42
- ——— Morc First-Aid Cache Shadow DMA Chipset Security -
Internal Cache .......... Eﬁable | NON-CACHE BLOCK 1 L
External Cacheo ......... Enable SIZC e D?sab!e o l
- Write Timing ..coee..... TWS - Base . Disable - S
Read Timing .............. 1 WS : :
Cache Saod togik  NON-CACHE BLOCK 2
""""""""" Size .........cooeeeeee.... Disable
o ' ‘Base ... ..... Disable
Runtime Hot-Key Sequence - _ ‘
CTHL ALT - DISZIDIG CE\ChC - \/IdeO ROM ........ CaChcable
CTRL ALT + ... Enable Cache - : B
o s
F10 TO Record and Exit - to Select Home End | — Moves Cursor
IR '

& Sel this Value is defaull condition about system cache performance!!

MR BICS (lm-) Copyright. (C) 1991, Microid Hcsearch Ver E1.0D Port OPTI42
"= —— Morc Firsl-Aid Caché Shadow DMA Chipset Security.
F000 BIOS ....... oot WP-Shadow
EOOO SYSTEM i e Vancanl .
DCOO ADAPTER ..ot Vancant
DBO0 ADAPTER it eare s Vancant
D400 ADAPTER ..l e Vancant
D000 ADAPTER ... JRTURTN [TPOUPIPRROON Vancant
CCO0 ADAPTER ..o e eana Vancant
- CBOO ADAPTER ..o, feereriraeennes Vancant
CA00 VIDEOD i Ceverievieneeens WP-Shadow
C000 VIDEO ......oveueennns ST, b WP-Shadow
WP = Write — Protect ) RW = Read / Wrile
I'IO _'I'O lfigcord and Cxit ! lg___Sclecl - Home End | — Moves Cursor
B "“WP-Shadow" is Shadow ENABLE
]
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MANTENIMIENTO Y DIAGNOSTICO

5.1 INTRODUCCION ,

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

5.2 MANTENIMIENTO PERIODICO

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

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

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

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

5.3 DEFAULT RESET

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

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

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

Para aplicar un default reset o clear reset ejecute los siguientes pasos:

1.- Presione y mantenga la tecla de BORRA

2.- Presione y libere la tecla de RESET

3.- ContinGe presionando la tecla de BORRA hasta que la cabeza de impresidn regrese y
se detenga en su margen izquierdo.



5.4 CODIGOS DE ERROR

Siuna falla es detectada en la memoria no volatil de trabajo el led de ERROR empezara
a parpadear y el codigo de error "6508"aparecera en el display de panel de control. Una falla en
la memoria de trabajo usualmente es el fesultado de descargas electrostaticas o fluctuaciones en
la linea de alimentacion de la impresora. El operador podra continuar la operacion presionando la
tecla de CONT. Los valores originales seran cargados en la EN-180 en lugar de los valores
programados por el usuario. El' operador deberd, por lo tanto programar cualquier funcion
discreta o de valor a los valores usuales y reanudar la operacién. Si el error persiste la impresora
deberd revisarse tan prontc como sea posible para corregir la falla.

5.5 DIAGNOSTICO

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

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

TABLA 5-1 DIAGNOSTICOS

SINTOMA ACCION CORRECTIVA

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

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

- Revise el fusible de linea de la Impresora.
Un fusible fundido es una indicacién de proble
mas mas Serios.

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

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

: Apague la impresora e inserte el pin 16 del -
conector si éste no esta conectado.




SINTOMA

ACCION CORRECTIVA

Despues de encender la impresora la
cabeza de impresion se mueve erroneamete

B

v

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

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

Cuando la impresora se ¢oloca en linea, la
cabeza de impresién se mueve pero no
imprime.

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

inconsistencia en la formacion del caracter
(impresion de los puntos clara y obscura en
forma aleatoria).

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

- Efectie un default reset (ver parrafo 5.3)

* Restos de papel o suciedad bloquean ia luz
en el sensor de margen izquierdo. Limpie -
cualquier suciedad sobre el detector de
margen izquierdo.

*El sensor de margen izquierdo esta defec-
tuoso, Este sensor debera ser reemplazado
por un tecnico caiificado.

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

- No se ha instalado el cartucho de cinta, o
habiéndose instalado esta muy usado o la
cinta est4 rota. Instale un nuevo cartucho de
cinta, '

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

* Use la palanca de ajuste de |la cabeza de
impresion para acercarla al papel.




SINTOMA

ACCION CORRECTIVA

Cuando se coloca en linea, la cabeza de
impresién no se mueve o No imprime,

imprime sobre una misma linea en forma
intermitente {omite €l avance de Iinea)

E! papel no avanza hasta la posicién apropia-
da del tope de la forma.

E! papel avanza continuamente cuando la
impresora se enciende.,

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

El papel se rasga

* Asegurese que el indicador de LINEA esta
encendido. Presione la tecla LINEA si el indica-
dor no enciende. 7

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

- Revise la programacion de FUNC 47 (debera

| programarse en cero).

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

* Revise la programacién de las funciones 2,3 y
39.

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

- Latecla de F.F. 0 AVAN esta pegada. Trate,
presionandola, de liberarla.

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

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




SINTOMA

ACCION CORRECTIVA

El papel no se desliza apropiadamente cuan - -

do se alimenta desde el frente.

La cabeza de impresion rasga el papel en el
lado izquierdo

La cabeza de impresidn rasga la orilla
derecha

La primera linea de impresion esta en el tope

La impresora produce una estrecha columna
de impresién

. .
E! led de PAPEL permanece lluminado o con-
tinua iluminado después de que la impresora
ha operado por un corto periodo.

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

- Doble el papel hacia arriba para resolver el
problema.

‘| - La ranura de alimentacion de papel esta '

obstruida -limpiela de cualquier suciedad.

* Mueva la forma ligeramente a la izquierda
de tal forma que la crilla de la cabeza de im-
presidn no abandone el papel. Ver parrafo
1.6.1 paso 4 para colocar el margen izquierdo
en el papel.

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

* Revise la programacion de las funciones 2,3
y 39, Mida la longitud de la forma en pulgadas
El valor para la funcion 2 es el nimero de

-lineas por pulgadas multiplicandolo por la lon-

gitud de la forma: Ejemplo: ..

Con la funcién 39 programada a 6 lineas/1pulg
x 11 pulg. = 66 lineas. 66 es el valor que
deberd tener la funcién 2,

* Revise la programacion del margen derecho
e izquierdo (FUNC 5 y 6 ver péarrafo 2.4.4)

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




SINTOMA

ACCION CORRECTIVA

El papel no avanza.

La impresora imprime datos erréneos.

La impresora engancha la cinta.

No existe comunicacidn con la impresora
usando la interface paralelo.

PRECAUCION: Cuando la FUNC 40 se habilita
se debera atender en forma constante la impre-
sora para evitar que imprima sobre la barra de
impresién.

- Si el papel no cubre el sensor de [uz,

Mueva el papel a la izquierda y reprograme los
margenes izquierdo y derecho.

(FUNC 5y 6, ver parrafc 2.4.4.).

- Las perforaciones de la forma pasan sobre el
sensor de Juz. Mueva el papel a la izquierda y
reprograme los margenes izquierdo y derecho
(FUNC 5y 6, ver parrafc 2.4.4.).

NOTA: Después de emplear la accién correctiva
presione el boton de CONT. No gjecute un
default reset.

- Si el fotosensor esta defectuoso debera ser
reemplazado por un técnico calificado.

- Aplique un default reset. _(ver parrafo 5.3)

"- Revise la velocidad de transmision. Aplique un

default reset. (ver parrafo 5.3),

‘| - La cabeza esta demasiado cercana al papei.

Use la palanca de ajuste de la cabeza de impre-
sién para moverla aiejandola del papel.

- Revise la cabeza de impresion para observar
si existe alguna aguja demasiado afuera.

- Revise 12 programacion de la funcién 59.
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—|-—CURSO-DE MANTENIMIENTO DE PC’sY-PERIFERICOS |

EL "A,B.C.,” DEL MANTENIMIENTO DE PC'S Y PERIFERICOS
A).- RECEPCION, REGISTRO Y PROGRAMA DEL SERVICIO

1.- Pruebas de funcionamiento. Inicializacion
2.- No responsabilidades por informacién contenida o

Bl.-MICROCOMPUTADORAS

1.- Limpieza externa y reportes de deterioros”

2.- Limpieza interna y reportes de darios a la vista .

3.- Chequeo de la calidad de la energia de la toma (voltaje v limpieza de la linea).
En domicilio '

4.- Aplicacion de programas del diagndstico
5.- Chequeo de voltaje que da la fuente de poder alos’ Dnvers a

6.- Limpieza de cabezas lectoras ' St

7.- Limpieza de circuiteria y tarjetas : '

8.- Chequeo de alineacidn de cabezas y velocidad de los motores

9.- Limpieza del teclado

10.- Reporte de pieza con deterioro y/o dafios

11.- Aplicacion de programas de diagndsticos, para prueba fmal y reporte de fal!as
12.- Lacreo y.sellado con etiquetas fechadas

13.- Tiempo empleado (programacidn del préximo servicio)

CCMONITORES
1.- Autoprueba ' S A
12.- Limpieza externa y repiorte de detey!oro '

3.- Descarga del CRT (cinescopio) o

4.- Limpieza interna y reporte de dafios a la vista

5.- Chegueo y/o ajuste de sefiales de video.

6.- Prueba final de funcionamiento y reporte de fallas
7.- Lacreo y sellado con etiquetas fechadas

D) IMPRESORES Y GRAFICADORES

1.- Autopruebas

2.- Limpieza externa y reporte de deterioros

3.- Limpieza interna y reporte de dafos a la vista

4.- Chequeo de voltaje

5.- Limpieza de partes robdticas {cabezas o brazos)
6.- Lubricacion

7.- Prueba final de funcionamiento y reporte de fallas
B.- Lacreo y sellado con etiguetas fechadas

9.- Tiempo empleado




{ -

. | CURSO DE MANTENIMIENTO DE PC's Y PERIFERICOS |

R TS

E} ENTREGA DEL EQUIPO

1.- Informe del servicio y actualizacién del control de mantenimiento
2.- Costo del servicio, refacciones y facturacion '
3.- Actualizacion del stock de refacciones y proveedores

4.- Salida de laboratorio con prueba para entrega

5.- Entrega fisica y recomendaciones ’

F) CONTRATOS

1.- Edad del equipo, calidad y lugar en el mercado

2.- Control de existencia en el mercado, de'partes y refacciones
3.- Pélizas de servicio.- A domicilio o laboratorio

4.. Actualizacion de costos por inflacién

5 .- Actualizacién vy firma de convenio

G)SEGURIDAD

" |1.- Seguros contra incendio, robos, etc.”

2.- Guardar N° de series y facturas .

3.- Etiquetar internamente, o marcar con rotulador de seguridad {sélo se ve con luz
ultravioteta) co '

4 .- Guardar fotografias- del equipo

5.- Extintor con BCF {Bromoclorodiflurometano), gas Alone ¢ Bidxido de carbono, que
son los productos de extincién para emplearse sin peligro en equipos electrdnicos

6.- Evitar en la instalacidn, ventanas y puertas por donde circula vientos, brizas vy
polvos -




|___ SECUENCIA'POST (POWER ON-SELF TEST) ]

1.- Recibe la sefial de POWER GOOD.

2.- Genera senzl de REST al pin 21 del 8238.

3.- Los registros DS, ES, S5 e IP son puestos a cero, CS apunta-a OFFFOh.

4.- En OFFFOh se ejecuta la autoprueba. .

5.- Se prohiben las interrupciones.

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

7.- Se ejecuta el CHECKSUM del BIOS,

8.- Se inicializan los 8253 y 8237. x N
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 las interrupciones)

12.- Se verifica el §253. *
13.- Se inicializa el controlador de video (p €. 6845) y se prueba la memoria de video.
14.- Aparece el cursor.

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

16.- Comprueba ¢l resto de la RAM.

17.- Comprueba ¢l tectado (que no este pegada alguna tecla, que esté vacio et buffer y coloca el
vector de interrupciones). . L

18.- Busca ROM opcional. 1

19.- Busca ias unidades de disco (medlante los DIPS SW)

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

21.- Habilita las NMI. :

22.- Sonido por altavoz.

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

24.- Stand by.




