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PREFACE

This  manual   is   intended   for   field   engineers.

SUMMARY

This   manual   describes   the   installation  and     maintenance     procedures,     the
functional,     electrical     and     mechanical     checks,   and  the   diagnostic   pro-
cedures   carried   out   on   the   M20   Basic   Module.
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1.        FUNCTI0NAL    DESCRIPTION

1.1         GENERAL

The   Olivetti   LI   M20   professional   computer   is   a   desk   top   unit   and      in      its
standard   configuration   shown   in   Figure   1-1   cc)ntains   two   parts:
-   CRT   Display
-Basic   Module

Fig.       1-1       M20   Basic   Module   &   Display

The   Display   can   either   be   a   black   and   white    (B-W)    or   colour   12   inch      CRT.
1n      the      case   of   the   colour   Display   two   cables    (signal   and   power)   connect
the   Basic   Module   to   the   Display.      An   intensity   control      potentiometer      is
mounted   on   the   back.

The   Basic   Module   houses   the   motherboard,    keyboard,   the   power      supply      and
one      5.25      inch      mini-floppy   disk   drive.      The   mini-floppy   disk   drive   pro-
vides   the   ability   for   using   magnetic   media   for   program   or     data      storage.
Space      is   provided   fc)r   the   second   optional   disk   drive   which   may   be   a   Hard
Disk   Unit.

The   keyboard   provides   an   alphanumeric   character   set   and      a      numeric      pad.
1n   addition,   the   keyboard   has   a   power-on   lamp   and   buzzer.

The   motherboard   is   the   printed   circuit   board   which   takes   up   most     of     the
bottom     of      the   case   and   contains   the   major   circuitry   for   the   M20   system.
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1t   is   shown   in   figure   1-2.
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Fig.1-2      M20   Motherboard

The   motherboard   holds   the   microprocessor   (CPU),   and     all      of      the      logic,
memory     and  control   circuits   for   peripheral   interfaces   (such   as   interface
to   printers),   and   provides   space   for   system   expansion.

A   reset   push   button   is   provided   to   reset   the   M20   without   the   use     of     the
power-on     switch.        This     push  button   is   located   on   the   right   side   of   the
Basic   module,   very   close   to   the   rear,   and   does   not   extend   from   the   cover.

Three   cable   connectors   are   provided   on   the`   back   of   the   Basic     Module      for
connecting     to  the   Display   and  other   peripheral   units.      The   cable   connec-
tors  are:
-  Video  connector
-   Parallel   1nput/Output   connector   (Centronics-like)
-Serial   1nput/Output   connector    (RS   232C)
Space   is   also   provided   for   connectors   for   the     optional      interfaces     like
the   lEEE   488   and   the   TWIN   RS   232C.
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Figure   1-3   is   a   rear   view   of   the   M20   Basic   Module.

CONNECTOR                     CONNECTOR             CONNECTOR             CONNECTOR                                         SWITCH

Fig.       1-3      Rear   view   of   M20   Basic   Module

1.2       SYSTEM    DESCRIPT10N

The   following   summarizes      the      standard      configurations       (CPU      1042,      CPU
1049),   the   peripheral   options   supported,   and   the   expansion   options   (C).

STANDAR0    CONFIGURATION    -       CPU    1042

B-W   12"   CRT   Display    (with   graphics   capability)
Basic   Module

72   key   keyboard
One   320   Kilobyte       (KB)       or      160KB      or      640KB      mini-floppy
disk   drive
Motherboard

Z8001    Microprocessor
128    KB    Random   Access   Memory
s   KB   Erasable   Programmable   Read   Only   Memory

Parallel   lnput/Output   lnterface   (Centronics-1ike)

Dual    Communication   Serial    1nterface    (RS   232C)

STANDARD    CONFIGURATION    -CPU    1049

B-W   12"   CRT   Display    (with   graphics   capability)
Basic   Module

72   key   keyboard
1    Hard   Disk   unit
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1    320KB   or   640   KB   mini-floppy   disk   drive
Motherboard

Z8001    Microprocessor
128    KB    Random   Access   Memory
s   KB   Erasable   Programmable   Read   Only   Memory
Parallel   1nput/Output   lnterface   (centronics-1ike)
Dual    communication   serial    lnterface    (RS   232C)

EXPANSION    0PT10NS    -    C

Colour   CRT   Display
Three    32    KB    RAM   Memory   Expansion   Boards    (System   Memory   =    224    KB)

Or
Three   128   KB    RAM   Memory   Expansion   Boards    (System   memory   =   512   KB)
Second   Mini-Floppy   Disk   Drive    (for   systems   with   CPU   1042)
Parallel   Printers
80   or   132   column   matrix   printer
Peripheral   expansion   Boards

lEEE   488   1nterf ace   Board
TWIN   RS   232C   lnterface   Board
Alternate   Processor   Board    (APB)    1086(only   with   CPU   1042)

A   simple   block   diagram   of   the   M20   is   shown   in      figure      1-4.         The      dotted
lines     show     the     optional      features.      A   brief   explanation   of   each   module
shown   in   figure   1-4   follows.

Fig.       1-4      M20   Simple   Block   Diagram

1-4 4100380   V



1.2.1        DISPLAY

ln   its   minimum   configuration   the   system   uses   a   black   and     white     Display,
and     a   bit-mapped   approach   for  both   graphics   and   text.     The   resolution   is
512   by   256   dots.      The   character   set   includes   upper-case     and     lower-case.
Standard     display     attributes    .`include     reverse     and     hide     capabilities.
Attributes  are  all   software  defined.      Figure     1-5     shows     the     black,    and
white   Display.

Fig.1-5      Black&WhiteDisplay

The   use   of   the   bit-map   technique   permits   the   possibility   of   obtaining   two
different     video     page   formats   (1024/2000   characters)   on   the   same   system.
These   formats   can   be   selected   by   means     of     parameters.        The     choice     of
either     a     1024     or     2000   character   page   takes   place   at  the   moment   of   the
system   start  up   by  means   of   specific   parameters   handled   by   the     operating
system.      There   is   no   hardware   difference   between   the   two   formats.
The   two   formats  have   the   following   characteristics:
1024 characters
characters   per   line:           64
number   of   lines:                       16
net   character   matrix:         5   x   7
gross   character   matrix:    8   x   16
2000   Characters
tfiäFacters   per   line:           80
number   of   lines:                       25
net   character   matrix:        5   x   7
gross   character   matrix:   6   x   10

A   colour   display   is   available   as   a   standard   option.      There   are     two     dif-
ferent  types   of  colour   systems:
-   4   colour
-   8   colour
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1n   the   4   colour   system   eight   colours   are   available   but   only   four      may     be
viewed      simultaneously.      1n   the   eight   colour   system   all   the   eight   colours
may   be   viewed   simultaneously.      The   Display   unit   used   for   both   systems      is
the     same.         The     eight   colour   palette   is   composed   of   red,   green,   yellow,
blue,   magenta,   cyan,    black   and   white.

Resolution   in   colour   is   the   same   as   in   Black   and   White   for   the   bit-mapped
graphics     but     the     memory   requirements   is   higher   for   t.he   colour   systems.
The   4   colour   system   requires   32   KB   of   RAM,   the   s   colour   one      requires      64
KB   of   RAM   while   the   Black   and   White   only    requires    16    KB   of   RAM.

1.2.2       VIDE01NTERFACE

The   video   interface   provides   the   interface   between   the     Display     and     the
M20     system     as     well      as     the   hardware   associated   with   the   generation   of
graphics   and   text.      It   is   physically   found   on   the   motherboard.

1.2.3          MIN1-FLOPPY    DISK   DRIVES

One   5.25   inch   Mini-Floppy   Disk   Drive   must   always   be      present      on      an      M20
system.      There  are  three  types   of   mini-floppy   disk   drives:
-160   KB   (unformatted   capacity)   Mini-Floppy   Disk   drives
-   320   KB    (unformatted   capacity)   Mini-Floppy   Disk   drives
-640   KB    (unformatted   capacity)   Mini-Floppy   Disk   drives
lf   two   mini-floppy  disk   drives  are   used,   they   must   be   of   the     same     type.
Only      320      KB   or   the   640   KB   mini-f loppy   disk   drives   can   be   used   as   a   Hard
Disk   back   up   device.
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Fig.1-6         320   KBMini-FloppyDisk   Drive

1.2.4      MINI-FLOPPY   DISK    INTERFACE

The   mini-floppy   disk   interface   provides   two   major   functions   for     the     M20
system:
-   1t  controls  the   logic   and     control     circuitry     needed     to     control     and
record   data   onto,   or   to   read   data   from  the   5.25   inch   mini-floppy   disks
-   1t   initially   formats   new   disks
The   mini-floppy   disk   interface   is   physically   rocated   on   the   motherboard.

1.2.5       MINI-FLOPPY    DISK    RECORD    STRUCTURE

This   section   provides   background   information   on   the   mini-floppy   disk   for-
mats      (320KB).         A     mini-      floppy   consists   of   a   plastic   disk,    coated   with
magnetic   media   suitable   for   recording   or   storing      information.         1nforma-
tion     is     recorded  as   a   series  of   magnetic   flux   reversals,   on   the   surface
of   the  .disk.      The   structure   is   somewhat   similar   to   a      phonograph      record.
There     are  a   number   of   seperate   concentric   circles,   called   tracks   holding
the   data.      Thereare   two     moving     parts:      the     disk     which      rotates     con-
tinously,      and     the      Read/Write      head     which     must   be   positioned   over   the
selected   track.
Each   track   is   broken   up   into   short   sections   called   SECTORS.      Each      sector
in      double-density     mode,      can   store   256,    512   or   1024   bytes   of   data.      The
M20   320   KB   Mini-Floppy   Disk   drive   chooses   the   256   per      sector      drive.         A
byte     is     s     bits     long   and   in   general   can   be   thought   of   as   a   stream   of   s
bits.      On   the   320   KB   Mini-Floppy      Disk      drive      there      are      35      concentric
tracks.         Since      there     are      35      x      16      sectors      inall,   themaximumdata
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recording   capacity   is   560   x   256   bytes   or      143.36      KB      on      each      recording
side.        The     total     recording     capacity   is   actually   more   than   this,   since
each   sector   also  contains   data   for   identifying  tracks     and     sectors,      and
redundancy     marks     for   making   error   checks.      Without   the   track   and   sector
identification,   data   could   not   be   recovered.      Without   redundancy     checks,
it      would      not     be     known     whether   errors   had   occurred.      Track   and   sector
information   are   recorded   on   the   disk   when   it   is   formatted.      1n     addition,
one   or   more  tracks   are   reserved   for   a   directory   which   enables   the   Operat-
ing   System   (OS)   to   keep   track   of   the   files.      Because   the   user's   file      may
be     longer   than   256   bytes,   a   file  may   consist   of   a   string   of   sectors,   but
not   necessarily   in  sequential   sectors.      Directory   information     is     "data"
and   is   recovered   in   the   DATA   section   of   a   sector.      One   or   more   tracks   are
reserved   for  the  directory,   and  listing  of  the     location     of     the     files.
Each   time   the   OS   adds   or   deletes   a   file,   it   also   updates   the   directory.

Fig.       1-7      320KB   Disk   Structure

1.2.6       HARD    DISK    UNIT

The   M20   can   use   a   5.25   inch   Winchester   type   Hard      Disk      Unit.         The      Hard
Disk      Unit      is     housed   in   the   M20   Basic   Module   and   is   of   the   same   size   as
the   mini-f loppy   disk   drive.      The   Hard   Disk   Unit   has   a   storag.e   capacity   of
11.25     Mbytes      (unformatted).        1t     has     three     fixed     platters     and     six
read/write   heads.      1t   has   33   sectors     per     track,      1080     tracks     and     180
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cylinders.     The   data   transfer   rate   is   5  Mbits   per   second.

Fig.1-8      HardDiskunit

1.2.7       HAR0   DISK   CONTROLLER

The   Hard   Disk   Controller   interfaces   the   M20   to   the   Hard     Disk      Unit.         1t
ensures      proper     operation     of   the   Hard   Disk   Unit   and   error   handling.      1t
receives   commands   from   the   M20,   decodes   them,   and     then      initializes     and
monitors     the     hardware     as   the   command   is   executed   and   return   the   status
back   to   the   M20.      The   Hard   Disk   controller   is   physically   located     on     two
printed  circuit  boards:
-a   board   which   is   located   under   the   Hard   Disk   Unit   itself
-   a   small   board   which   plugs   into   one   of   the   expansion   slots   on   the     moth-
erboard .

1.2.8       KEYB0ARD-

The   keyboard   has   72   keys.      These   have   been   divided   into   two   zones:
-Alphanumeric
-Numeric
There   are   4   shift   keys.      Two   grey   ones   (known   as   SHIFT)   are   used   for      the
selection      of   upper   case/1ower   case.       There   is   a   BLUE    SHIFT    (CONTROL)    key
which   is   used   in   combination   with     other     characters     for     a     variety     of
operations,       mostly       in       BASIC.          There       is   also   a   YELLOW   SHIFT    (COMMAND)
which   is   used   together   with   the   "?/"   key   to   provide   a   shift   lock   for     the
letters   A-Z.
The   M20   can   support   the   following   national   keyboards:
Italian   (0)
USA    AScl1     (4)
French    (2)
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British   (3)
German    (1)
Spanish    (5)
Portuguese   (6)
Danish    (8)
Swedish   and   Finnish    (7)
Norwegian    (11)
Swiss   -French    (13)
Swiss   -German    (14)
Katakana   (9)
Greek    (12)
Jugoslavian   (10)
The   national   keyboards   are   all   ].umper   selectable   (except   for     Greece     and
Jugoslavia   and   can   be   invoked   by   the   PCOS   command   Set   Language    (SL).      The
numbers   in   parenthesis   are   the   country   codes   used   in   the   SL   command.      for
example   the   command   "SL   8"   sets   the   Danish   keyboard.

SPACE     FOR     TEMPLATE

NUMERIC

KEYPAD

Fig.       1-9      USA   ASCII    Keyboard

1.2.9       DUAL    COMMUNICAT10N    SERIAL    INTERFACE

The   DUAL   Communication   Serial    1nterface   found   on   the   motherboard   provides
the     M20     with     one   RS   232C   type   serial   interface   and   one   keyboard   inter-
face.      The   serial   RS   232C   interface   is   used  to   interface     the     M20     to     a
modem   or   plotter.

The   keyboard   interface   provides   the   interface   between     the     M20     system
and   keyboard.
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1.2.10       CENTRAL    PROCESSOR    UNIT    (CPU)

The   M20   uses   an   advanced   16   bit   microprocessor,    the   Z8001.      Some      of      the
features   of   the   Z8001   are:
-sixteen  16  bit   general   registers
-   segmented   addressing
-hanling   of   bit,   byte,   word   and   long   word   data
-three   types   of   interrupts:   non-maskable,     non-vectored,      and     vectored.
The   support   logic   provides  address   translation   for   optimum   flexibility   in
both   hardware  configuration   and   software   utilization.

1.2.11        ffiMORY     (RAM    and    EPROM)

1n   the   standard   configuration   the   M20      holds      128      KB      of     Random     Access
Memory   (128KB.are   located   on   the   motherboard   itself)   and   s   KB   of   Erasable
Programmable   Read   Only   Memory    (EPROM),    also      physically      located      on      the
motherboard   itself .

All   RAMs   are   dynamic   and   require   periodic   refresh.      The   bit-mapped     black
and   white   CRT   requires   16KB   of   refresh   RAM;   the   4   colour   Display   requires
32   KB   of   refresh   RAM;    the   s   colour   Display   requires   64   KB   of   refresh   RAM.
The   Basic   lnterpreter   and   Operating   System   (1oaded   f rom   mini-floppy   disk)
require   approximately   64   KB   of   RAM   (loaded   from     mini-floppy      disk).         ln
the     standard     configuration     u5ually   48   KB   are   available   for   programming
use.      Of   this,   at   least   37   KB   are   available   for   user   programs.         The     RAM
memory   is   expandable   to   224   KB   by   inserting   three   plug-in   boards   of   32   KB
each.      The   RAM   memory   can   also   be   expanded   to   512      KB      if      three      plug-in
boards   of   128   KB   each   are   inserted   instead   of   the   32   KB   ones.

The   s   colour   Oisplay   requires   either   two   32KB   memory   expansion   boards      or
two      128KB      memory      expansion      boards.      The   4   colour   display   requires   one
32KB   memory    expansion   board.

The   s   KB   of   EPROM   on   motherboard   contain:
-   Power   On   Bootstrap
-Power   On   Diagnostics
lnformation   in   EPROM   is   placed   there   in   the   process   of   manufacturing      the
EPROMs.         1nformation         stored   in   the   EPROMs   as   opposed   to   that   stored   in
RAMs   does   not   appear   when   thr   power    is   turned   off .

1.2.12        PARALLEL    INTERFACE

The   Parallel    interface   provides   the   M20   with   one   Centronics-1ike   parallel
port   for   connecting   a   printer.      A   printer   may   be   one   of   the   following:
Printer   PR   2400
Printer   PR   1450
Printer   Pr   1471
Printer    PR   1481
Printer   2300

4100380    V               SERVICE    MANUAL iEm



1.2.13        TIMER

The   timer   is   a   programmable   device   that   has   three      independent      channels.
Two      of   the   channels   are   used   to   set   the   keyboarc)   and   printer   baud   rates.
The   third   channel   is   available   to   the   user   and   can   be     programmed      as      an
interval   real-time  clock.

1.2.14       0PTI0NS

The   options   on   the   M20   are:
-   1EEE   488   1nterface   Board
-   TWIN   RS   232C   lnterface   Board
-Alternate   Processor   Board    (APB)   1086

A11   of   the   above   options   may   be   plugged   into   slots   J3   or   J4   on   the     moth-
erboard.

1.2.14.1        IEEE   488

The   lEEE   (1nstitute   of   electrical   and     Electronic      Engineers)      488     board
provides     a     means     to   transfer   digital   data   among   a   group   of   instruments
and   system   components.      As   implemented   in   the   M20,   the   lEEE      option      con-
sists   of   a   plug-in   miniboard   containing   six   integrated   circuits   providing
TALKER,    LISTENER   and   CONTROLLER   functions   plus   line   transceivers.       It   can
be     used     with     systems     that     use     a   byte-serial   means  of   data   transfer.
These   interface   functions   are   described   below.

LISTENER   -   A   device   capable   of   receiving   data      over      the      interface     when
addressed.        Examples     of     this   type   of   device   are   printers,   display   dev-
ices,   programmable   power   supplies,   programmable   signal      sources      and      the
like.

TALKER   -   A   device   capable   of   transmitting   data   over      the      interface     when
addressed.        Examples   of   this   type   of   device   are   tape   readers,   voltmeters
that  are  outputting   data,   counters  that  are  outputting  data   and  so   on.

CONTROLLER   -   A   device   capable   of   specifying      talkers      and      listeners      for
data   transfer.      Examples   of   this   are   computers   like   the   M20.
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Fig.1-101EEE   488   Board

1.2.14.2      Twin   RS   232C   lnterface   Board

This   interface   board   provides   two   communication     channels     with     both      RS
232C   and   20mA   current   loop   option.      1t   supports   asynchronous   and   synchro-
nous   communication   and   various   BAUD   rates     are     easily     programmable      for
each     channel.        The   use   of   an   intelligent   interrupt   controller   enables   a
real   type   of   software   capabilities.      The   board   is   provided   with   capabili-
ties     of     both     receiving     and  transmitting   the   transmit   and   receive   data
clocks   for   the   synchronous   cc)mmunications.      The   board   can      be      configured
as   follows:
2    RS   232C   Channels
2   Current   Loop   Channels
1    RS   232C   Channel   and   1    Current   Loop   Channel
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Fig.       1-11       Twin   RS   232C   Board

1.2.14.3     Alternate   Processor   Board   1086

The   Alternate   Processor   Board    (APB)    1086   is   a   plug   in   board   which      allows
the     M20     to     execute      software   written   for   an   lntel   8086   microprocessor.
The   purpose  of  this   board   is   to   support  the     following     two     widely     used
operating   systems:
CP/M   86
MS-DOS
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Fig.        1-12       APB   1086    Board

1.2.15       POWER    SUPPLY

The   M20   power   supply   is   housed   in   a   metal   case   inside   the      Basic      Module.
1t      provides     the     correct   power   source   to   all   LI    M20   circuitry.      1t   is   a
switching   type   of   power   supply.      A   voltage   selector   jumper   is   present      in
the   power   supply.      This   jumper   selects   one   of   the   following   AC   line   input
voltages :
100   -120   Volts   A.C.
200   -240   Volts   A.C.

Fig.        1-13       M20    Power    Supply
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1.2.16      EXTERNAL   HARD   DISK   UIIIT

The  external   hard  disk  unit  is  an  optional   feature  which  can  be  added     to
an     M20   with  a  configuration  of  2   minifloppy  disk   drives.   1t   resides   in  a
seperate  case   placed   beside   the  M20.   The   H.D.U.   module   include:

-        the   XU   5005.5.25"   Hard   Disk   Unit

-        a   power   supply  unit   which   provides   power   to   the   HDU

-        a   smal-.`    interface   board   lF162

Fig.      1-13      The   M20   with   the   External   Hard   Disk   Unit   Module

"e  aim  of  the  external   H.D.U   is  to  increase  the   disk  capacity  of  the  M20
by   another   11.25   Mbytes   (unformatted).
The   external   H.D.U.    is  connected   to  the  M20  via   the   rtard   Disk     Controller
G0223     which     resides     at   the  bottom  of   the   f loppy  disks  assembly  and   via
the  transition  board  which   plugs   into  the  connectors     J3     or     J4     of     the
motherboard.      These     two  boards  are   the   same   boards   used   to   interface  the
internal   hard  disk   unit   to  the   M20  although  two  modifications   have   to     be
made   on   each   board.
The   H.D.U.   module   has   its   own   power   supply  unit     and     does     not      use      the
M20's   power   supply.
Also   an   LED   on   the   front   of   the   H.D.U.   module   is   present   to   indicate   that
the  disk  unit   is  selected.
The  function  of  the   interface  board   IF162   is   to   inhibit  any     data     to     be
written   on   the   disk   drive  while  the   M20   is   being   switched   on   or   off .
The  software  and  diagnostic  procedures  relative  to     the     integrated     hard
disk  unit  are  still   valid  for  the  external   hard  disk  unit.

1-16 4100381    W



1.2.17     TV  AI)APTER

The  TV  adapter   is  a   device   which  permits   the  connection  of   one   or  more  TV
sets   to   the   M20.    1t   can  be   used  with  the  PAL   system   (in  Europe)   as   well,
as   with   the   NTSC   system   (in   USA).

Its  principal  characteristics  are  as  follows:

NTSC    VERS10N

1.     Video   resolution            256  dots   x  200   lines
42   characters  x  19   1ines

2.      TV  signal                               NTSc   format

3.     TV  set                                     525   cycle/60   Hertz

PAL   VERS10N

1.     Video   resolution            256  dots   x  232   lines
42   characters  x  25   1ines

2.      TV   signal                               PAL   format

3.     TV  set                                    625  cycle/50  Hertz

The  minimum  number  of  colours  that  can  be  visualised  at  a  time   is  4  while
the    maximuin    number    is    16.    The    choice    is    done   from    a    palette    of   512
colours.
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2.        lNSTALLAT10N    AND    UPGRADES

2.1        1NTRODUCTI0N

This   chapter   deals   with   the   site   preparation,   environmental   requirements,
installation     procedures,      printer   jumper   charts,   upgrades,   jumper   charts
for   the   various   boards   and   motherboard,   and   connector   descriptions.

2.2      SITE   PREPARAT10N

The  M20   operates   reliably   in   a     typical      off ice     environment     but      it      is
important     to     adhere     to     the     following  points   when   choosing   a   suitable
site:
1)    THE    M20    SHOULD    BE    PLUGGED    INT0    AN       EARTHED        POWER        SUPPLY.           Unearthed

machines      do   not   work   properly   and   can   be   a   safety   hazard.       If   the   M20   is
not   plugged   into  an   earthed   circuit   one   can   experience:
-   improper   prograni  operation
-   unreadable   disks
-expensive   machine   damage

The   M20   should   when   possible      be     isolated     from     sources     of     electrical
noise,      and     f rom     devices     that   can  cause  excessive   voltage   level   varia-
tions.      Some   common   sources   of   electrical   noise   are:
-air  conditioners,   fans   and   large   blowers
-   transformers  and  alternators
-   1arge   brush   type   or   induction  motors   such   as   those   used   on   elevators
-   radio  and  TV   transmitters,   signal   generators   and   high     f requency     secu-
rity  devices
Note:    Some   of      the      normal      small      office     machines      (typewriters,      small
copiers,   calculators  etc)   are  allowed   on   the   same   line   provided   that   they
do  not  cause   excessive   interference  on  the   line.

2)   The   M20   should   be   placed   in   a   relatively      dust-free     place.        Airborne
dust,      dirt   and   smoke   can   cause   excess   wear   on   moving   surfaces,   short   and
open  circuits   (especially   in   the   presence   of     high     humidity)      and     read/
write   errors  on   the   disk.

3)   The   M20   should   be   placed   away   from   heat   and   direct     sunlight.        Unusu-
ally     high      temperatures  coupled   with   low  humidity   can   cause   static   prob-
1ems .

4)   The   M20   is   cooled   by   a   fan   at   the   rear.      This   area   must   be   kept     clear
of  papers  or  other  materials  that  would  obstruct  air   flow.
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2.3       INPUT   AC    ELECTRICAL    CHARACTERISTICS

The  M20   input   electrical   characteristics   are   listed   below.
1)   Monophase,   alternating   voltage   with   the   following   nominal   voltages:
100   to   120   Volts   or   200   to   240   Volts.         The      voltage      ranges      are      jumper
selectable   in   the   power   supply   itself .
2)   Permanent   driftings   of   input   voltage:   +1096,    -10%     Consequently   the   two
ranges   of   operation   are:    90   Volts   to   132   Volts;   180   to   264   Volts.
3)   Nominal    frequency    :    50Hz   or   60Hz   with   the   same   model   without   any   vari-
ation.
5)   Frequency   driftings   +5°~o,    -5%

2.4          0UTPUT    DC    ELECTRICAL    CHARACTERISTICS

VOLTAGE                                  TOLERANCE

+   5   Volts                      5o~o
+   12    Volts                  3%
-12   Volts                  5%

2.5       ENVIRONMENTAL    REQUIREMENTS

CONTINOUS    CURRENT

MIN/MAX

3.3/8.9   Amperes
2.0/6.2   Amperes
.03/.7   Amperes

MAX    RESI0UAL

RIPPLE

50mvp-p
100mvp-p
1 Oomvp-p

Operating   Environment:
temperature:    10   degrees   to   40   degrees   Centigrade   (50   to   104   F)
relative   humidity:    10°~o   to   95%

Nonoperating   Environment
temperature:    5   dgrees   to   45   degrees   Centigrade    (41    to   113   F)
relative   humidity:    5%   to   95%

Heat   Dissipation:    140   watts    (477.7   BTU/hour)

2.6       PHYSICAL    CHARACTERISTICS

WEIGHT

Basic   Module:
with   one   mini-floppy   disk   drive   9.2Kg   (20.24lbs)
with   two   mini-floppy   disk   drives   llKg   (24.21bs)
with   one   mini-floppy   disk   drive   and   Hard   Disk   11.6K9   (25.6lbs)

Display:    9    Kg    (19.81bs)
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PHYSICAL    DIMENS10NS

Basic   Module:
Width:    43cm    (17.2in);    height:    15.5cm    (6.2in);    depth:    51.9cm    (20in)

Display:
Width:    33.4cm    (13.36in);    hight:    26cm    (10.4in);    depth   31cm    (12.4in)

2.7       1NSTALLAT10N

This   section   describes   how   the   M20   computer   system   should     be     installed.
To     ensure     a      smooth,      easy     set-up     one     has   to  adhere   to   the   following
instructions   carefully.

2.7.1        CONNECTING    THE    BLACK    &    WHITE    DISPLAY    T0    THE    BASIC    MODULE

The   Black   and   white   Display   is   connected   to   the   Basic   Module   by   means      of
a     single      cable.        One     end     of     this     cable     isalreadyfastenedtothe
display.      The   other   end   has   a   connector   with   two     screws     at     the     edges.
This     connector     fits     into     the     edge   connector   at   the   rear   of   the   Basic
Module   as   shown   in   figure   2-1.      This   edge   connector   on   the   motherboard   is
J5.

Fig.       2-11nstalling   the   B/W   Display

The   cc)nnector   at   the   end     of     the     cable      is      referred     to     as      P5.        The
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connector     P5     cannot   be   f itted   the   wrong  way   as   a   plastic   key   inside   the
connector   prevents   this.      The  two   screws   at     the      edge     of     P5     are     then
tightened   so   as   to   f irmly   seat   P5   into   position.

2.7.2       CONNECTING   COLOUR    DISPLAY   T0    THE    BASIC   MODULE

The   colour   Display   is   connected   to   the     Basic     Module      by     means      og     two
cables:
-   Power    Cable    (A)
-Signal   Cable    (8)
See   figure   2-2   below.

CONNECTOR     1

`,118
EE`

CONNECTOR     3

Fig.      2-2      1nstalling   the   Colour   Display

One   end   of   the   power   cable   A   is   already   fastened   to   the   Basic   Module     and
exits     from     the   bottom   hole   to   the   left   of   the   ON/OFF   switqh   at   the   rear
of   the   Basic   Module.      The   other  end   of  this   cable   plugs   into  the   top   con-
nector      (connector     1)   at   the   back   of   the   Colour   Display.      One   end   of   the
signal   cable   (connector   2)   has   a   connector   with   two   screws   at  the     edges.
This     connector     2     f its   into  the  edge  connector  at   the   rear  of   the  Basic
Module.      This  connector   cannot   be   fitted   the   wrong   way   round   as   a   plastic
key     inside   the   connector   2   prevents  this.      The   two   screws   at   the   edge   of
comector   2  are  then   tightened  with   a   screwdriver   so  as     to     f irmly     seat
the  connector   in  position.
The   other   end   of   this   signal   cable   has   a   connector      (connector     3)      which
fits     at     the     back   of   the   Display.     This   slot   has   two   locking   springs   to
clamp   connector   3   f irmly   in   position.
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NOTE:    For   4   colour   systems      1      colour      memory      expansion      board      must      be
plugged      into   the   M20   motherboard.      For   s   colour   systems,   2   colour   memory
expansion   boards   must   be   plugged   into   the   M20   motherboard.      See   the   table
bel ow .

C Otl F I Gm^ T I 0~ `. \ - , - 1 ' K1-k-K2 E1-E-E2 vl-v-v2 11 -U-,2 H1-H-12 X1     -    X8 X2    -    X7 X3    -    X6 u¢2_ 1 3 1 ¢ 1 5 u86A

H    20    WITH    OUTBO^RDS

Z-Z' K-K2 E-E1 v-vl w-w2 H-,1 OFF ON OFF ]Cs     PRESENT Orf

M     20     llITH     ATBO^RD

Z-Z1 K-X2 E-E1 v-v' -W2 1-H11 OFF OfF OFF ICs     PRESENT Orf

H     20    WITH    ATlEASTOW€B/.80^FtD

Z-Z1 k-X1 E-E1 V-V2 -,1

1         H-,2

CN OfF OFF lcs     NOTPRES(NT ON

1    201'1"    OWE32XBC0iouRBO^RD(4C0louRS)

Z-Z1 K-K211 E-E1 v-v' -12 H-H1 OFF OFf

i"
lcs     PRESEN1 eFF

20    ulTH    O~E128ksC0iouRBO^RD(4COLOURS)

Z-Z'

1\..T 11            E-E1

l-v21

-11 1-12 OFf ON ON1 lcs     NOTPRESENT ON

32KB     COLOURBO^RDS(8COLOURS)
Z-Z1 K-K2 E-t2

1        v-vl

1-w2 1-,1 ON O'F1

!oN1

ICs     PRESEW OrF

20    Wl,H    Tl'0BO^RDS(8colouRS)

Z-Z'

•..`
l        E-E2

v-v21 W-,1 1-,2 ON

1"'"1

lcs     NOTPR€SENT C)N
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2.7.3       CONNECTING   A    PRINTER    T0    THE    SYSTEM

Parallel   printers   are   connected   to   the   M20  via   the   Centronics-like   paral-
1el      interface.        The     jumper     charts     for   the   five   types   of   printers   are
given   in   sections   2.6.3.1    to   2.6.3.7.      The   cable   used   for   such   a      connec-
tion   is   the   same   for   all   printers.      The   connector   on   one   end   of   the   cable
plugs   into   the   edge   connector   of   M20   J6.      This   connector   on      the      end     of
the     cable   has   two   screws   at   the   edges.      The   other   connector   at   the   other
end   of  the   cable   fits   into   the  connector   at  the   back   of   the   printer.      The
connection     to     the     M20      is   shown   in   figure   2-3.      The   mains   cable   of   the
printer   has   to   be   connected   to   a   suitable   power   outlet.         AFTER      0NE      HAS
VERIFIED        THAT        THE    VOLTAGE    INDICATED    ON    THE    STICKER    0F    THE    PRINTER    IND1-

CATES    THE    SAME    VOLTAGE    AS    THE    POWER    0UTLET    G01NG    T0    BE    USED.

Fig.      2-3     Connecting   Printer   to   Basic   Module
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2.7.3.1      PR   2400   GOVPA   Jumper   Settings

]NTERFACE

JUMPERSTYPE

CENTRONICS B C3-     Dl)
A-DC

DATA     PRODUCTS
BÜ     B-D
AD    E-C

NATI0NAL
TS01/8     (GOVPA)

CHARACTER          SET ' 3 4
'       USA     ASCII D D d

FRANCE

NORWAY/DENMARK 11 D

SPAIN Dl

GT.      BRITAIN dD

!        PORTUGAL D
L-'GERMANY

D
11

lD

D D

rlTAKANA~ Dlo tJ

|]   =     DIPSWITCH    ON
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2.7.3.2      PR   1450   Jumper   Settings

Board   BA056

TSO9

1 2 3 4 5 6

NOT    USED -

AUTO     LF     ON D

AUT0    LF    0FF

MODUIO    4" B B
MODULO    8.5" B
MODULO     11" B

MODuio    12"

16.6     CHAR/INCH d
10     CHAR/INCH

PRINT     111
1

q
IGNORES       UNKNOWN

CHARACTER

|]    =       DIPSWITCH    ON

NATIONAL TSO8

CHARACTER     SET ' 2 3 4

SPAIN B B

INTERNATI0NAL lJ B 1= B

GERMANV D B B

PORTUGAL B IJ B
DENMARK/NORWAy B lJ d
FRANCE D D

ITALY B IJ

SWEDEN/FINLAND lJ

GT.     BRITAIN IJ P
USA    ASCII B D

SWITZERLAND lJ d D

D   =     DIPSWITCH       0N

DIPSWITctlES    TSxx    E    PONxx

2-8

5El±
POSIZ10NE    "0"       1NTERUTTORE       0FF

POSIZ10NE    ''0"       SWITCH   OFF

1ZIONE    "1"       1NTERUTTORE    0N

POSIZ10NE    ''1"       SWITCH       ON

SWITCH JUMPERS FUNCTI0N

J158/1

1-2 DIAGNOSTIC     FOR

PARALLEL    VERSION

3-4
DIAGNOSTIC     FOR

SERIAL    VERSION

J158/2

1-2 8    8IT     FORCED    T0    ZERO

3-4 8    BIT    0F    THE    LINE
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Board   BA060

E   pON   O,

J"2Ei                      E  poN  m

poN  o3  E

MODULO    4"
1 1

Modllle   4"

MODULO    8.5"
0 1

Module   8.5"

MODUL011..
1 0

Module    11"

MODUL012`'
0

1

0
Module    12"

16.6     CAR/INCH 1

10     CAR/INCH
11

lo

STAMPA     1!1     -Prirtt     111 1

IGNORA     CAR.SCONOSCIUTO 1

0
!Ianores   unknown   char.

SET    GRAFICO-VARIANTI    NAZI0NALI PON    02

Graphic   Set-National   Variants 1234

INTERNAZI0NALE
1 1` 1 1

lnt ernat i ona l

GERMANIA
1 1 1 0

Germany

PORTOGALLO
1 1 0 1

Portuga\

SPAGNA
1 1 0 0

Spain

DANIMARCA    -    NORVEGIA
1 0 1 1

Denmark          -Norway

FRANCIA
1 0 1 0

France

ITALIA
1 0 0 1

Italy

SVEZIA    -     FINLANDIA
1 0 0 0

Sweden   -    Finland

REGNO    UNITO
0 1 1 0

United   Kingdom

USA    -ASCII
0 1 0 1

Usa    -ASCII

SVIZZERA
0 1 1 1

Sw i t zer l and

IGNORA     CR     ON 1

IGNORE      CR     OFF 0

AUTO     LF     ON 1

AUTO.     LF      OFF 0

PONTICEILO PONTICELLAT0         IN FUNZIONE

Jumper Jumper    Connection F un c t i on

JUMP     1

1-2
DIAGNOSTICA     PER     VERSI0NE     PARALLELA

Diagnostic    for    Parallel    Version

3-4
DIAGNOSTICA     PER     VERSIONE     SERIALE

Diagnostic    for    Serial    Version

JUMP     2

1-2
80    BIT    DA    IINEA

8th    bit    from    line

3-4
8°     BIT     FofizATO     A     ZERO

8th   bit    forced   to   zero
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2.7.3.3      PR   1471    Jumper   Settings

I  : OC I•:-.= =      .        _`

::`=.`J  :r  1.,`` C)

RAI    0    k _:__-Lld-=0__TT__TT
^1\     Z     K

R,1    4    r

ro9,'S         T,PE

8^OS2  -8^057T¢,,8

1213

11

Lsp:-c-,=-ro-"s- IJ\

tJ

'0,ls   3'' DD

1

C)>,1\    `

FOOIS      5" DC]

roQIS    6 DC]

rools   7 DiD o!
L-,Opl,S  ö'

111-C)
'        `oplso.

lJl   0

Foql'S     '0 0
FOP,S      11" B 'D ü
FORIS    12" d D

FORHS      1}' d lJ C)

roq,S      '4` C)1D DL-------foRis8.5
D IJ       D       IJ

2-10

B.OS2  -8^057•`r®

'23

(P      ,,,EP              L, B
11

IJ,

L,          A'Ttp      CP llJ•1,1

SO9

7

SP^ I H 0
uS^   ^Scll

lJ
GEB,^NY tJ

PORIU6AL g t)
0 lJ

FR^NCE B D

IT^L, D t] B

B

B q
6,.     BRIT^lN D E)

uS^    ^SC]I/2 0 IJ tJ
yuGOSLAvl^ t) 0
l(El,HD tJ d D

J^P" C) IJ q
es(,Vto D B 0 B
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2.7.3.4     PR  1481   Jumper   Setti

1    SU   PIASTRA    INTERfACCIA    IF002

:he   lnterface  Board   lf002

N^ZIO*
C®,n' ,,

(C,,  m) (C,T  ")
T."!0,A 011

C,lcl^Cr,,t,

ll'Ssl^   , ON

eEtl'^NI,,,',,n,
lussl^   Z

PO,,O€^llo lls(,l,l,r 0,
ON

O,tu,,l

SP^CN^Ip.'r, SE,CCr,ph CO,t

O^N(l./Notv, tls(l,,,,,
ON

^Ncl^fr,ne, lsElt,I,, 0,

l,,Ll^lt,'y ll,El,,1,, 0,
ON

e,lc'Atr,,c,

SvlllE,^
ulsI^   , ON

6.   erl,,'n
ussl^  2

'11,,,t,r 0d
0,

JU60Sl,Vl^ il,Ce,,,h CO,t

1 u,o . \ .v ' .

Sl^ND^Ic®l,no Ist,,,1,, 0d
0,

Cl,P,OWEJ.p.n Isll1,,,, tod

ls(,V^,Ol,I,,,,d Isl,,,1,, 0d
0,

::==:-=

®

y,,',ml,,r',n,
',,'

C,l,O C

11 '

011nv' (,,tmo
^,,

0, -
C.r.'.,.,,,,,,'~

(-,,,,1^fflo

'
E,  t,l^T*I,,,,P,,,ht®, ICO~,CIWOn®'nn-th,r,ct,,

-.
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PIASTRA    GOVERNO    BA065

Control   Board   BA065

PREDISPOSIZIONI    SU   AL110

Presetting   on   AL110

_::--:::    _   =

2_12

C?
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2.7.3.5     PR  2300  Jumper   Setting!

R E L( ^a= .1 Cmmtx] Fl^lnA^

0',"r,CH-'2

" s&

O,FrsN§N

0,,OFF

mEOMC'

0,

:j?+i*+TtTr}Ti;ImL,' •f^Cf N^NOLl.O

u: FOINlOJG'VES

u= NO„ ,a,Oots H C,SCTS

£GwllJur',^NSwlCmu,'ED "U.^TO SU TD1'^,^' i""2  ===i?    ,fE6I^l.ul""El SW83       okalJ,'
C(V',O,(,ECE'VEIS( 2.] - SE lt Z IcmtoC,'O~0^1,Sm-C „„,

T-En,-' m'

W

'               ,               [               J64'`
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TEST STAC -
STAC  TEST

FREE  RUNNING 417

FULL-DUPLEX  -PROCEDUFIA

418DI  COLLOQuto
FULL`DUPLEX   -PROCEDURE

XON  -XOFF    (l=REE   -FluN.NINGI 4       18       19

7blt 4-8t'',

8blt -
8b''
PARITA.  PAFU
EVEN  PAfllTY

PARITA'   DISPARl 4-10
00D  PAFIITY

SENZA  PAF`lTA.
4-9WITHOUT  PAF!ITY

1   bit  di  STOP 4'2'  STOP  b',

1.5  bi`  di  STOP 4-„1   5  STOP bi(s

2 b't  d'  STOP -2  STOP bits

TENSIONE  RETE

TRASFORMATOF!E  T362
TFIANSF 0FIME R  T362

C0 L L E G A fl E PONTICELMAINS  VOLTAC.E CONNECTION
LAREJUMPEF'

FAS E 'PHASE' FASE2F'HASE

100V  -60  Hz 1 3 4  -8.2  -7

115V  -60  Hz 1 5 6  -9.2  -7
220V - 60 Hz ' 9 6-7

lNVIO  BREAK  ALl.ACCEN

420SIONE  (240  msec  )
BFIEAK  GENEFIATION  UPON
SWITCH  ON  (Z40  rnsec  1

TEST  CONTINUO  (VRP  40)
421

CONTINUOUS  TEST  tvFIP  4al

FORZA  CR  DOPO  MOVIMENTO

422
CAFITA  (VRP  50)
CAFIRIAGE   FIETURN  AFTER
LINE   FEED  tvFIP  5al

PONI   LOCALE

423
PER  BELL  (VRP  60)
LOCAL  SETTiNG   FOR
8ELL  /VRP 60J

FORZA  LF  DOPO  CR  (NAZ40)

4.41LI.[   IEic  AFTiF
CAFl.~l±-.[FIET'.HN

1  10  BpS
110  btts  Fier  second

134,5  BpS
413-15,16

1 50 8 pS 4'6

200Br'S
4       13       15

300BpS
415

600 BpS 4       '3-16

' 200 BpS
4-'4

1800 BpS 4   -'4   -16

2400BpS 4     15     '6

4800 BpS
4   -14   -'5

9600 BpS
4-141516

TENSI0NE   RETE

TRASFORMATORE  T36i
TFIANSF0FIMER   T361

COLLEGARE PONTICELLAREJUMPEF'MAINS  VOLTAGE CONNECTI0N
FASE IHASE' FASE2PHASE

'00V  -50 Hz 1 3 4  -8,2  -7

120V  ~  50  Hz 1 5 6 -9,2  -7

200V  -  50  Hz .1 8 1-,

220V  -  50  Hz 1 8 6-7

240V  -  50  Hz 1 9 6_7

ollvotu
Chm!Im   pFi43o     (coN AL1254)

PIASTF`E     :   AT633-GO®92-lF063
B0ARDS

CARTELLINO  DI  SPECIALIZZAzloNE
Speci.liz.t.on  Cud

Pf`lNTED   IN   ITALY  BY  OLIVETTI  MKTG/OT  -lvFIEA
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TX  ATT!VO  20  mA ®

MEN12          i

ACTIVE   TX   ±0  iiiA

TX  ATTIVO  60 mA
TRADO 3

^CTIVE   TX  60iT.A
O SESHO 5

FI X DA 1 7

T X  PASSIVO
T11 'A,FIECHoT118AT103A 91'13

PASSIVE   TX

FIX  ATTIVO  20 mA
15'7'9

T105AF]109AF'106AT'26A
ACTIVE   FIX  20mA

FIX  ATTIVO  60 mA
2'23

ACTIVE   RX  60mA

RX  PASSIVO

PASSIVE   FIX

2-15
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2.7.4      CONNECTING   T0   AN   AC   SOURCE

The   power   switch   on   the   Basic  Module   as   well   as   the   power   switch     on      the
printer     should     be     off .      The  AC  mains   cable   exits   f rom  the   rear     of   the
Basic  Module.      This   cable   shou.1d   be   connected     to     an     appropriate     power
outlet,       AFTER       HAVING   VERIFIED   THAT   THE    VOLTAGE    INDICATED    0N   THE    STICKER
AT    THE    REAR    0F    THE    BASIC    MODULE    INDICATES    THE    SAME    VOLTAGE    AS       THE       POWER

0UTLET   T0   BE   USED.      Two   wire   extensions   should   not   be   used.

2.7.5      SWITCHING   0N    (CPU   1042)

1nsert  the  system  diskette   in   one  of  the  disk  drives.     The     power     switch
on     the     Basic     Module      can   now   be   switched   on.      The   Light   Emitting   Diode
(LED)   on   the   keyboard   should   light   up.      lf   the   LED   does   not   light   one   has
to      immediately     check   the  power   outlet.      1f  the  LED   is   on,   after   about   s
seconds   the   following   should   appear   on   the  display:

M20   system   configuration:
total   memory   size:                XXX   kbytes
user   memory   size:                    XXX   kbytes
display   tpe:                               Black   and   White   or   Color
disk   drive(s):                           X   ready
L1.M20    PCOS    VER.     XX

This   means   that   the   Power   Up   diagnostics   have   run   successfully.      Power   up
diagnostics  which  are   run  automatically  after   switching  on   or   after  push-
ing  the   RESET   button   verify  that  enough   of  the   M20   functions   are   operable
to     allow   the   running   of   additional   diagnostic   programs.      1f   the   power   up
diagnostics   do  not   run   to   cömpletion  an   error   code   should   appear     on     the
Display     and     on     the   printer.      Refer   to   the   power   Up   diagnostics   chapter
for  a  detailed  account  of  these  diagnostics.

Turning   the   printer   on   and  off   while  the   computer   is      in     use     may     cause
abnormal     operation   and  the   computer   may   'hang   up'  ,   requiring   the   user   to
reset  the  system.      lt  should   be   pointed     out     to     the     customer     that     he
should     not   switch  on   and   off   the   system   unnecessarily.      Should   something
go  wrong   during   the  operation  of   the   system,   the   user   should   f irst     press
the     Control      key      in   conjunction   with   the   RESET   key   on   the   keyboard.      If
this   operation   has  no   effect  the   RESET   button   located   at   the     right     rear
side   of   the   Basic   Module   should   be   pressed.

2.7.5.1      Procedures   To   Be   Followed   When   lnstalling   Hard   Disk   Systems

This   section  describes   the   procedure   for   installing   PCOS   on   a     hard     disk
M20     system.        This     section     covers  both   the   first   installation   and  also
updating   the   hard   disk   drive   with   a   new   version   of   PCOS.
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The   first   thing   to   do   is   format   the   hard   disk   drive.      To   format   the     hard
disk      drive      you   must   first   load   PCOS   f rom   the   diskette   you   received   with
the   system.      Do   this   by   inserting   the   PCOS   system   diskette   in   the      floppy
disk      drive   and   turning   on   power   to   the   system.      Press   the   "f"   key   on   the
keyboard   before   the   two   beeps   are   heard.      This   causes   the     Bootstrap      ROM
to      load      PCOS   f rom   the   f loppy   disk   rather   than   f rom   the   hard   disk.      This
is   necessary   because   there   may   be   older   versions   of   PCOS   or   test   programs
remaining   on   the   hard   disk   drive   f rom   the   Manufacturing   Test   process.

After   PCOS   is   loaded   type   "vf   10:".      This   tells   PCOS   to   run      the      Vformat
program      and   to   format   the   hard   disk   drive   (drive   10).      Vformat   will   tell
you   each   cylinder   on   the   hard   disk   that   is   being   formatted.

When   the   Vformat   program   is   complete    (as   signified   by   the   message   Format-
ting     Complete),      the     next     step     is   to   put   a   bootstrap   file   on   the   hard
disk.      Do   this   by   typing   "ps   10:".      This   invokes     the     Psave      utility     to
install      the      current      version     of   PCOS   on   the   hard   disk   drive.      When   the
Psave   utility   is   complete   it   wll   automatically   re-boot  the     PCOS     on     the
hard   disk.

The   next   step   is   to   copy   all   the   PCOS   corrmands   to   the      hard      disk     drive.
This      is      done      by      using   the   PCOS   Fcopy   command.      To   copy   all   the   floppy
disk   files   to   the   hard   disk   type   "fc   0:*   10:".      The   Fcopy   will      copy     all
of     the      files     from     the     floppy     diskette     to   he   hard   disk.      Below   is   a
flowchart   illustrating   this   procedure.
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!1nsert   PCOS   disk    in   mini-floppy!

1                Switch    on   M20   System
'

Press   "f "   key   on   the   keyboard
before   the   two   beeps   are

heard

!       Type    in                  vf   l0:
'

Message:      Formatting   Complete
appears   if   formatting   wac;

was   successful

Type    in                ps    10:

Type    in            fc   0:*    10:

---------------- Question   "Do   you   want
to   overwrite    PCOS.SAV

--------------------------     (y,n)?,,
1NSTALLAT10N    COMPLETE                   !     Type    "n

'
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UPDATE    INSTALLATION

lf   the   hard   disk   drive   has   been     through     the     initial     installation     (as
described  above),   and  all   that   is   required   is   to   place  the   latest  version
of   PCOS   and   the   utilities   on     the     hard     disk,      the     following     procedure
should     be      used.        Boot   the   hard   disk   system   and   then   place   the   new   PCOS
diskette   in   the   floppy   disk   drive.      Type     "fc     96f     0:*     10:"     which     will
invoke     the     Fcopy  utility   to  copy  all   the   files   from  the   f loppy  diskette
to   the   hard   disk.      The   "%f"   (force)   option  will   cause   Fcopy   to     copy     the
files     to     the     hard     disk   even  though  the   files  may  already   exist  on   the
hard   disk.
NOTE:     THIS    PROCEDURE    DOES    NOT    CALL        FOR        FORMATTING       THE        HARD        DISK       AND

THEREFORE    WILL    NOT    HARM    0THER    FILES    THAT    MAY    BE     PRESENT    0N    THE    HARD    DISK.

2.8       UPGRADES

This   section   deals   with   the   upgrad`es   made   in   the   field   on   the   M20   system.
The   first  upgrades  or   installations  described  include:
-   memory   upgrade
-   1EEE  488   1nterface   Board   installation
-   Second   mini-f loppy   disk   drive   installation
-   Twin   RS   232C   lnterface   Board   installation
-APB   1086   Board   installation
-   Colour   Display   lnstallation

2.8.1       MEmRy   UPGRADE

Materials   required:
Meniory   Expansion   Board
The   memory   board   to   be   installed    (whether   32KB   or   128KB   type)    plugs      into
slot     J10     on     the   motherboard,   that   is   the   slot   nearest   the   front  of   the
Basic   Module.      The   first   thing   to   do   is   remove   the     Basic     Module     cover.
This      is     done      by     untightening     the   two   screws   at   the   rear   of   the   Basic
Module   and   then   lifting   the   rear   of   the   cover.      Ensure   jumper   X2-7   on   the
motherboard   is   open.      See   jumper   chart   tables   at   end   of   this   section.

In   order   to   install   the   memory   board,   plug   it   into   slot   J10   with   the   com-

4100380    V               SERVICE    MANUAL 2-19



ponent   side   facing   the   front   of   the   machine.

Fig.      2-4      1nstallation   of   memory   expansion   board

One   can   also   install   a   second   or   third   plug   in   memory     board.        The     pro-
cedure      is     the   same   except  that   the   second   plug   in   board   plugs   into  con-
nector   J9   and   the   third   plug   in   board   plugs   into   connector   J8.
Finally,   reinstall   the   Basic   Module   cover.
NOTE:     ONE    CAN    0NLY    INSTALL    MEMORY    B0ARDS    0F    THE    SAME    TYPE           i.e.     one    can-

not   mix   32KB   type   boards   and   128KB   type   boards.
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c oN F I 6lm T 1 o" Z1-Z-Z2 K1-K-K2 (1-E-E2 vl-v-v2 wl  -W-W2 M1-H-lz x'    -    X8 X2    -    X7 X3   -    X6 Ut)R_ 1 3 1  L 1 5 U86A

1    20    WITl.    OUTBOARDS

Z-Z1 K-K2 E-E1 V-V' w-,2 M-M' OFF ON OFF lcs    PRESENT OrF

n    20    ,lTH    ,TBOARD

Z-Z1 X-K2 E-E1 v-vl W-12 -H1 OFF OFF OFF ICs     PRESENT Oif

M     20     WITH     ATB0ARD

Z-Z1 K-X1 E-E1 v-V2 -W1 H-M2 ON OFF OFF IC5     NOTPResENT ON

1    20    WITH    ONE32KBCOLOUR80ARD(4COLOURS)

Z-Z1 K-K2 E-E1 V-V1 W-W2 1    -    r'1 OfF OFF ON lcs     PRESENT Off

1    20    lITH    0NE80ARD(4COLOURS)

Z-Z1 K-K' €-E1 v-V2 U-W1 -H2 OfF ON ON

1     lcs     NOTPRtsENT

ON

32KB     CoiouRB0ARDS(8COLOURS)
Z-Z1 K-K2 E-EZ V-V' -W2 -M1 ON OFF ON

1      IC5     PRESEW

OFF

M     20    l'ITH    TWOBO^RDS(8COLOURS)

Z-Z1 K-K1

l        E-E2 lv"
1-W1 H-12 ON Ot'

1"

IC5     NotPRESENT ON
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2.8.2       lEEE   488    INTERFACE

Materials   required:
1EEE   488   1nterf ace   Board
Signal   ribbon   cable   which   connects   board   to   rear   of   Basic   Module
lEEE   Peripheral   Cable

The   IEEE   488   interface   board   plugs   into   slot   J3   or   J4   on   the   motherboard.
The      first   thing   to   do   is   to   remove   the   Basic   Module   cover.      This   is   done
by   f irst   untightening   the   two   screws   at   the     back     of     the     Basic     Module
cover   and   then   lifting   the   rear   of   the   cov€r.

In   order   to   install   the   lEEE  488   interface   board,   plug   it   into   slot   J3   or
J4     on     the     motherboard     with   the   component   side   facing   the   front   of   the
machine.      A   f lat   ribbon   cable   plugs   into   the   connector     Jl      on      the      lEEE
board.        The     other   end   of  the   flat   cable   has   a   connector   which   has   to   be
screwed   to   the   back   of   the   Basic   Module   cover.      Peripherals   are   connected
to      the      M20   by   means   of   a   cable    (PIC1037)   which   plugs   into   the   connector
at   the   back   of   the   Basic   Module   cover.

Fig.      2-5      1nstallation   of   lEEE   board
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Fig.      2-6      lEEE   488   connector   at   rear   of   Basic   Module

2.8.3       1NSTALLAT10N    0F    SECOND    MINI-FLOPPY    DISK   DRIVE

Materials   Required:
Mini-Floppy   Disk   Drive
Signal   Ribbon   Cable    (with   three   connectors)
Power   Cable
Terminator   Resistor    (preferably   330   ohm)

NOTE:   The   right   hand   disk   drive   in   this   manual   is   drive   0,   while   the   left
hand      one      is      drive      1.          1n      other   manuals    (Mini-Floppy   General   Service
Manual)    the   numbering   may   be   different.

The   foll,owing   steps   should   be   followed      when      installing     a      second     disk
dr i ve :

1)   Remove   the   Basic   Module   cover   by   looening   the   two   screws   at      the      rear
of   the   Basic   Module   and   then   lifting   the   rear   of   the   cover.

2)    Remove   the   ribbon   connector   from   J2   on   the   motherboard   and   f rom   Jl      on
the   disk    drive   PCB.

3)   Remove   the   power   connector   from   the   disk   drive   connector      J2.         J2      is
the      disk      drive   DC   power   connector   and   is   located   near   the   spindle   drive
motor   and   mounted   on   the   component   side   of   the   disk   drive   PCB.

4100380    V               SERVICE    MANUAL 2-23



Fig.       2-7      M20   with   one   Mini-Floppy   Disk   drive

4)   Remove   the   whole   metal   base   of   the   mini-f loppy      disk      drive      by      first
sliding     the     ba5e     slightly      forward      and   then   lifting   the   base   from   the
Basic   Module.

5)   Remove   the   metal   cover   of   the   original   disk   drive   by   loosening   the   two
screws      on      each     side.        This     original   disk   drive   is   identif ied   as   disk
drive   number   0.      Ensure   that   this   disk   drive   is   jumpered   for      disk      drive
number      0.         Refer      to   the   Mini-Floppy   General   Service   Manual    for   further
details.        THE    TERMINATOR    RESISTORS    MUST    BE    PRESENT    IN    ALL        THE        UNITS        OF

THE    DAISY    CHAIN.

Replace   the   metal   cover.

6)   Remove   the   metal   cover   of   the   disk   drive   to   be   installed   by      loosening
the   two   screws   on   each   side.      Ensure   that   this   disk   drive   is   jumpered   for
drive   number   1    and   the   supply   voltage   jumpers   are   correctly   fitted.         The
M20      provides   the   mini-floppy   disk   drive   with   +12VDC   0N   TW0   LEADS.       Refer
to   the   General    Service   Manual    of   the   Mini-Floppy   Disk   Drive.       THE       TERM1-
NATOR    RESISTORS    MUST    BE     PRESENT     IN    ALL    THE    UNITS    0F    THE    DAISY    CHAIN.

N.B.         THERE    ARE    TWO    TYPES    0F    TERMINATOR    RESISTORS    -150    0HM    0NES    AND        330

0HM    0NES.         IF    150    0HM    0NES    ARE    USED,     PLEASE    REFER    T0    THE    FOLLOWING    TABLE:

B0ARD    AT064

DRIVE   0:    150   ohm   terminator    (only   pins   1    and   4   inserted)
DRIVE   1:    150   ohm   terminator   inserted
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B0ARD    AT109

DRIVE   0:    150   ohm   terminator    (only   pins   1    and   5   inserted)
DRIVE   1:    150   ohm   terminator   inserted

Pin   1    is   marked   with   a   small   dot.

7)   Place   the   new   disk   firmly   on   the   metal   base.      Tighten   the   screw   at   the
f ront .

8)   Place   the   whole   metal      base     with      the     two     mini-floppy      disk      drives
mounted   on   it   back   again   in   the   Basic   Module.      There   are   6   grooves   on   the
bottom   of   the   Basic   Module   in   order   to   ensure   that   the   whole     metal      base
is   properly   seated.

Fig.       2-8      M20   with   two   Mini-Floppy   Disk   Drives

9)   Connect   the   power   cable   to   drive   0.      This   power   cable     from     connector
J061    on   the   power   supply   in   the   Basic   Module   plugs   into   the   DC   power   con-
nector   J2   on   disk   drive   0.      J2   is   located  near   the     spindle     drive     motor
and   is   mounted   on   the   component   side   of   the   PCB   on   the   disk   drive.

10)   Connect   power   cable   to   disk   drive   1.      This   power   cable   from   connector
J061    on   the   power   supply   in   the   Basic   Module   plugs   into   the   DC   power   con-
nector   J2   on   disk   drive   number   1.      J2   is   located  near   the     spindle     drive
motor     and      is      mounted      on      the     component   side   of   the   PCB   on   disk   drive
number   1.      Note  that   the   two  connectors   on  the   power   supply     nearest     the
potentiometer
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are   both   J061    and   both   provide   identical   DC   voltages   to   the   disk   drives.

11)   Connect   the   signal   cable   to   the   disk   drives.      The      signal      cable      has
three     conriectors:      the     first     one   fits   into   connector   J2   on   the   mother-
board,   the   second  one   fits   into  connector   Jl   on   the     disk     drive     0,      the
third     one   fits   into  connector   Jl   of   disk   drive   1.      Ensure   that   the   cable
connector   that   f its   into   the   disk   drive   number   1    is   oriented   so   that     the
cable  exits   f rom  the   bottom.

12)    1nstall   the   new   front   cover   of   the   disk   drives.

13)    Replace   the   Basic   Module   cover.
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MIN1-FLOPPY    DISK

DRIVE    5.251NCH

8300

iffii
12    DC    0N    TW0    LEADS

83    PON    JUMPER    NOT    PRESENT     (rjpEN)

84    PON    JUMPER    PRESENT    (CLOSED)

JUMPER    1-8    lNSERTED

DRIVE    0

DRIVE     1

DRIVE    0       JUMPER    1-8    CLOSED

DRIVE    I        JUMPER    2-7    CLOSED

Fig.      2-9      Setting   of   electronic   board   AT064
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Fig.      2-10      Setting   of   electronic   board   AT109
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2.8.4       TWIN    RS   232C    INTERFACE   B0ARD

Materials   Required:
Twin    RS    232C   Board
Flat   ribbon   cable
Card   Edge   Connector
Cable   to   connect   peripheral    (s)

The   Twin   RS   232C   board   plugs   into   either   slot   J3   or      J4     on      the      mother-
board.         The      first     thing      to   is   remove   the   Basic   Module   cover.      This   is
done   by   untightening   the   two   screws   at   the   back   of   the   Basic   Module   cover
and     then      lifting     the     rear   of   the   cover.      1n   order   to   install   the   Twin
RS232C   interface   board,   plug   it   into   slot   J3   or     J4     on      the     motherboard
with     its     component     5ide     facing   the   front   of  the   machine.      Consult   the
jumper   charts   section   for   the  exact   location     and     function     of     all     the
jumpers   present   on   this   board.
A   40   f lat   ribbon   cable   connects   the   Twin   RS232C   board      to      a      small      card
edge      PCB     which      is      fixed      to   the   rear   of   the   Basic   Module   cover   by   two
screws.      The   peripheral   cable   then   plugs   into   this   card   edge   PCB.         There
are     three     different   types   of   cables   to   be   used   depending   on   the   type   of
peripherals   connected.
Cable   1    (CAV030)   -   for   2   peripherals   using   both   RS   232C   interfaces
Cable   2   (CAV031)   -for   2   peripherals   using  both   current   loop   interfaces
Cable   3   (CAV029)   -for   2   peripherals,   one   using   RS      232C      interface,      the
other   using   current   loop   interface.
Cable   4    (CAV032)    -   General   Purpose   Cable

The   current   loop   section   of   the   cable   is   composed   of   4   bare     wires     which
have   the   following   colours:
White   -TCL01    (transmit   current   loop   channel   1)
White/Red   -TCL02    (transmit   current   loop   channel   2)
White/Black   -RCL01    (receive   current   loop   channel   1)
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White/Brown   -RCL02    (receive   current   loop   channel    2)

Fig.       2-11       Instalration   of   Twin   RS232   C   board
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2.8.4.1      Jumpers

Fig.       2-12      Twin    RS232C   lnterface   Board

The   TWIN   RS   232C   Board   is   jumpered   by   Production   to   work    in   the   following
manner:
Both   Channels:
RS   232C   with   internal   transmission   clock,   with      external      receive      clock,
with   DSR   and   DTS   active,    in   synchronous   mode.

Jumpers   always   closed:
A-A,    8-8,    A-C,    D-E,    J-K,    M-L,    P-N,1-G,1-H,1-S,1-T,1-U,1-Z,1-X,       2-
R,    2-V,    2-W,    2-Y,1-3,    4-5,    7-8,    9-10,    11-12.
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2.8.5       INSTALLATloN   OF   APB   1086   B0ARD

Materials   Required:
APB   1086   Board
Anti-disturbance   shield   (if   no   other   board   is   plugged   into  J3   or   J4)

ln   order   to   install   the   APB   1086   (G0246)   the   following   steps      are     neces-
Sa ry :

1)    Remove   the   M20   8asic   Module   cover.

2)   Remove   the   keyboard   and   the   mini-floppy   disk   unit   assembly.

3)   Check   the   motherboard   release   level.
-To   upgrade   systems   with   level    'D'   motherboards   the   procedure      is      shown
in   the   table   below:

!     POSIT10N     !                        REMOVE                            1                 lNSTALL                    I
' __ ___

!UI

I

__________________________________ '
EPROM    PA    611.0        !         EPROM    PA77    2.0!

HIST                               I                        HIST                        I

code:    335596P             !       code:    336297U    !

!U EPROM    PA    621.0

LIST

code:    335597Q

EPROM    PA78    2.0!

LIST                      '

code:    336298D    !

Jumper   ZA-2 Jumper   zA-1              1

-To   upgrade   systems   with   level    'CP'    motherboards   consult

publication:       BIT   code   3874277X15

the      following

4)   Reinstall   the   keyboard   and   the   mini-floppy   disk   unit   assembly.

5)    1nsert   the   anti-disturbance   shield   (code   336174   Y)   as   shown   at   point   A
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in   the   figure   below.

Fig.       2-13      1nstallation   of   the   APB   1086

6)    1nsert   the   APB   1086   (G0246)    in   the   motherboard   slot   J4   as   shown   in   the
figure   above.

7)    Reinstall   the   M20   Basic   Module   cover.
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2.8.6       INSTALLATION    0F    COLOUR    DISPLAY

Materials   Required:
Colour   Display
Power   Cable
Signal   Cable
Two   Colour   Memory   Expansion   Boards    (for   s   colour   systems)
One   Colour   Memory   Expansion   Board
Board   M1204

The   procedure   for   in/talling   the   Colour   Display   is   as   follows:

1)    1nstall   the   Board   M1204   in   location   U57   on   the   motherboard.

T
Eö±±±'f3¥_oääS]fiu®;-__  E!=                  u¢
:T`:-     `

*   ±_-0 :
:::=lETT=i =:   -_

=o€   T;:=Tgl:T=|sl;?=l:    ±[=  [EE=
EE  Ei£] -±       oE   -`.o:
u":o      -~äo       T`o:    .wo=        [j3Ei7.Ls2u{

_   .,             ,     _  .          -llr+`  -£    1          1

`         uMi   ,                  ©   ["S160(   }7.ls159{

Eg:-U57=i  =E
J,?c}  :           J-          n

)   7.LS373    (  i  7.ls3n    {      C.±
wio     "äo   bgp-"      .'To:             L'i:±3±J        E3EEE

J,?c}  :           J-          n_EE  -EE    :CmE:':  EE
";o     U.3o      "o3    U5.o:         .`-.+

i  7.ls3~  (|   7.LS2..  {     ±    ±                               U.`o€

i-'ä 1
c=!FIO
;,EOE±o

'jC•3=öEo
`.                                     J.                       C

oEOEo
_   ?      ":]:=ji:.;-.'    ;-     -:

L_7.Lsm    E       rjTl€5ap        LEs!=J

Fig.       2-14      Motherboard   Component   view

2)    1nstall   the   jumpers   on   the   motherboard   according   to   whether   a   128KB   or
a   32KB   colour   board   is   going   to   be   installed.

32KB(4   Colour)       32KB(8   colour)       128K(4   colour)       128KB(8   colour)
Z-ZI                                   Z-ZI
K-K2                                       K-K2
E-EI                                    E-E2
V-VI
W-W2

M-MI

X1-X8   0FF
X2-X7   0FF
X3-X6   0N
IJ62|3/4/5  ryN
U86A   0FF

2-34

V-VI
W-W2

M-MI

X1-X8    0N

X2-X7   0FF
X3-X6    0N
U&R. | 3 / 4 / 5  ryN
U86A    OFF

Z-ZI                                    Z-ZI
K-KI                                         K-K2
E-EI                                    E-E2
V-N2                                V-V2
W-WI                                             W-WI

M-M2                                         M-M2

X1-XS    OFF                        X1-X8    0N

X2-X7    0N                         X2-X7   0N
X3-X6    0N                         X3-X6    0N
U&2|3|4/5  rJFF        U&2./3/4/5  rJFF
U86A    ON                                U86A    ON
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3)   Connect   the   Power   Cable   to   the   M20   Supply

1234567__:_:-_:_-:=__-:__:_-:_

11FAN

11-
1--1N

_LJ

1lo11

L

/:::E:o:::M::::L;TR]P

Fig.       2-15      Connection   of   Video   Power   Cable   to   M20

4)   Connect   the   signal   and   power   cables   to   the   colour   video     as      explained
in   section   2.7.2.
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2.9       JUMPER    CHARTS

This   section   deals   with   the   jumpers   on   th   following   modules   or   boards:
-   Keyboard
-Power    Supply
-    32KB   Memory   Expansion   Board
-   IEEE   488    1nterface   Board
-   Twin    RS    232C   lnterface   Board
-Motherboard    'CP'    level    with   1.0   Bootstrap   ROM
-Motherboard    'D'    level      with   1.0   Bootstrap   ROM
-Motherboard    (all    levels)    with   2.0   Bootstrap   ROM

2.9.1        KEYB0ARt)

Fig.        2-16       Keyboard

Keyboard   jumper   26   is   the   jumper   nearest   the   quartz   oscillator   and   29   the
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jumper   nearest  the   keyboard   processor.

KEYBOARD

COUNTRY JUMPERS2928?726

'TALY X X X X

W.  GERMANY X X X

FF`ANCE X X X

U.K. X X

USA  AScll  BASIC X X X

SPA' N X X

PORTUGAL X X

SWEDEN/FINLAND X

DENMARK X X X

KATAt(ANA X X

NORWAY X

SWITZEF`LAND -F X

SWITZEF]LAND -0 X

X = CLOSED

Fig.      2-17      Keyboard   Jumpers   table

2.9.2       POWER    SUPPLY

Fig.       2-18      Power    Supply   Jumpers
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[         ,       c=--j              =
1

J ',.          _    -          -
r---J-T` _   `--   -

u,L-+--`
Eii                        ii

!-:::::::R
1             JUMPER'Ul  rJ

1

1_ -_ri  iiiiiiiiiiiiiiiii-cD                          L¥/

Fig.       2-19      Powe.r   Supply
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2.0.3      32KB   MErmRv   ExpANsloN   BOARo

Fig.       2-20       32KB   Memory   Expansion   Board

Only   the   older   versions   of   the   32KB   expansion   boards   have      jumpers.         The
newer      versions      have      no      jumpers.         The      128KB   expansion   boards   have   no

j umper s .

' ___________________________________ 1

!    JI        B-C                       !    Always    closed    (ON)i
1 __ _________________________________ '

!    J2       A-B                       !    Always    closed    (ON)!
' ___________________________________ '

!    J3       A-B                       !    Always   closed    (ON)!
' ___________________________________ '

!    J4       B-C                       !    Always    closed    (ON)!
' __ _________________________________ '
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2.9.4       1EEE   4881NTERFACE    B0ARD

Fig.       2-21       IEEE   488   Interface   Board

' _____________________________________ __ '

!     JUMPER     !         FUNCT10N                !NORMAL    POSITI0N!
' _______________________________________ '

!    A-1        !              System              !        Closed                       1
!    Controller

Talker/
Listener

Jumper   A   -   1    should   always   be   closed   to   indicate   that   the   M20   is   the   con-
troller.
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2.9.5       TWIN    INTERFACE   B0ARD

Fig.       2-22      Twin   RS   232C   lnterface   Board

RS   232C   Transmission

ASYNCHRONOUS    MODE  :

Port   1
8 ----- 8   (Clock   for   16MHz   Crystal)
1 ----- G    (Port   1    CTS   Active)
1 ----- H    (Port   1    DSR   Active)
2 ----- R   (1nternal   Transmit   Clock   for   Port   1)
2 ----- S   (1nternal   Receive   Clock   for   Port   1)
1 ----- Z   (1R4,   pin   22   of   lnterrupt   Controller   Grounded

Port   2
A ----- A   (Reset   Signal   to   Port   2)
8 ----- 8   (CLK   for   16MHz   Crystal)
1 ----- T    (Port   2   CTS   Active)
1 ----- U    (Port   2   DSR   Active)
2 ----- X   (1nternal   receive   Clock   for   Port   2)
2 ----- W   (Internal   Transmit   Clock   for   Port   2)
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1 ----- Z   (1R4,   pin   22   of   lnterrupt   Controller   Grounded)

SYNCHRONOUS    MODE

Port   1
8 ----- 8    (CLK   for   16MHz   Crystal)
l ----- G   (Port   1   CTS   Active)
1 ----- H    (Port   1    DSR   Active)
1 ----- S   (External   Receive   Clock   for   Port   1)
1 ----- Z   (lR4   pin   22   of   lnterrupt   Controller   Grounded)

1NTERNAL    TRANSMIT    CLOCK

2 ----- R   (Internal   Transmit   Clock   for   Port   1)
2 ----- V   (Transmit   Clock   1    to   outside)

EXTERNAL    TRANSMIT    CLOCK

1 ----- R   (External   Transmit   Clock   for   Port   1)

Port   2
A ----- A   (Reset   Signal   to   Port   2)
8 ----- 8   (CLK   for   16   MHz   Crystal)
1 ----- T   (Port   2   CTS   Active)
1 ----- U   (Port   2   DSR   Active)
1 ----- X   (External   Receive   Clock   for   Port   2)
1 ----- Z   (lR4,   pin   22   of   lnterrupt   Controller   Grounded)

2-42

1NTERNAL    TRANSMIT    CLOCK

2 ---- W   (1nternal   Transmit   Clock   for   Port   2)
2 ---- Y   (Transmit   Clock   2   to   outside)

EXTERNAL    TRANSMIT    CLOCK

l ---- W   (External   Transmit   Clock   for   port   2)
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Current  Loop

Port   1

Transmit   Active
8 ----- 8   (CLK   for   16   MHz   Crystal)
1 ----- G   (Port   1   CTS   Active)
3 ----- H    (Port   1    DSR   Grounded)
2 ----- S   (1nternal   Receive   Clock   for   Port   1)
2 ----- R   (1nternal   Transmit   Clock   for   Port   1)
1 ----- Z   (1R4,   pin   22   of   the   lnterrupt   Controlller   Grounded)
J ----- K   (TCL01,    Sourcing   Current,   Active)
L ----- M   (TCLO1,    Sourcing   Current,   Active)
N ----- P    (TCL01,    Sourcing   Current,   Active)

Transmit   Passive
8 ----- 8    (CLK   for   16   MHz   Crystal)
1 ----- G   (Port   1   CTS   Active)
3 ----- H   (Port   1    DSR   Active)
2 ----- S   (Internal   Receive   Clock   for   Port   1)
2 ----- R   (lnternal   Transmit   Clock   for   Port   1)
1 ----- Z   (1R4,   pin   22   of   the   lnterrupt   Controller   Grounded)
J ----- L    (TCL01,    NOT   Sourcing   Current,    Passive)
M ----- N    (TCL01,    NOT   Sourcing   Current,    Passive)

Receive   Active
8 ----- 8    (CLK   for   16   MHz   Crystal)
1 ----- G    (Port   1    CTS   Active)
3 ----- H    (Port   1    0SR   Grounded)
1 ----- Z   (1R4,   pin   22   of   lnterrupt   Controller   Grounded)
2 ----- S   (lnternal   Receive   Clock   for   Port   1)

:=====:  (:::8::a!o::::::]:u:::::,f::t:::;  i)
D ----- C    (RCL01,    Sourcing   Current,   Active)
E ----- F    (RCL01,    Sourcing   Current,    Active)

Receive   Passive
8 ----- 8    (CLK   for    16   MHz   Crystal)
1 ----- G    (Port   1    CTS   Active)
3 ----- H    (Port   1    DSR   Grounded)
2 ----- S   (1nternal   Receive   Clock   for   Port   1)
2 ----- R   (1nternal   Transmit   Clock   for   Port   1)
1 ----- Z    (1R4,   pin   22   of   lnterrupt   Controller   Grounded)
A ----- C    (RCL01,    NOT   Sourcing   Current,    Passive)
D ----- E    (RCL01,    NOT   Sourcing   Current,    Passive)

PORT    2

Transmit   Active
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8 ----- 8    (CLK   for   16   Mhz   Crystal)
A ----- A   (Reset   Signal   to   Port   2)
1 ----- Z   (IR4,   pin   22   of   lnterrupt   Controller   Grounded)
2 ----- T    (Port   2   CTS   Grounded)
3 ----- U    (Port   2   DSR   Grounded)
2 ----- W   (1nternal   Transmit   Clock   for   Port   2)
2 ----- X   (lnternal   Receive   Clock   for   Port   2)
7 ----- 8   (TCL03,    Sourcing   Current,   Active)
9 ---- 10   (TCL03,    Sourcing   Current,   Active)
11---12    (TC103,    Sourcing   Current,    Active)

Transmit   Passive
8 ----- 8    (CLK   for    16   MHz   Crystal)
A ----- A   (Reset   Signal   for   Port   2)
1 ----- Z   (IR4   pin   22   of   lnterrupt   Controller   Grounded)
2 ----- T   (Port   2   CTS   grounded)
3 ----- U   (Port   2   DSR   grounded)
2 ----- W   (1nternal   Transmit   Clock   for   Port   2)
2 ----- X   (Internal   Receive   Clock   for   Port   2)
7 ----- 9   (TCL03   NOT   Sourcing   Current,   Passive)
10---11     (TCL03   NOT   Sourcing   Current,    Passive)

Receive   Active
8 ----- 8   (CLK   for   16   MHz   Crystal)
A ----- A   (Reset   signal   to   port   2)
1 ----- Z   (IR4   pin   22   of   lnterrupt   Controller   Grounded)
2 ----- T   (Port   2   CTS   Grounded)
3 ----- U    (Port   2   DSR   Grounded)
2 ----- W   (lnternal   Transmit   Clock   for   Port   2)
2 ----- X   (Internal   Receive   Clock   for   Port   2)
1 ----- 2   (RCL03,   Sourcing   Current,   Active)
3 ----- 4   (RCL03,    Sourcing   Current,   Active)
5 ----- 6   (RCL03,    Sourcing   Current,   Active)

Receive   passive
8 ----- 8   (CLK   for   16   MHz   Crystal)
A ----- A   (Reset   signal   to   port   2)
1 ----- Z   (1R4   pin   22   of   lnterrupt   controller   grounded)
2 ----- T   (Port   2   CTS   Grounded)
3 ----- U    (Port   2   DSR   Grounded)
2 ----- W   (1nternal   Transmit   Clock   for   port   2)
2 ----- X   (1nternal   Receive   Clock   for   port   2)
1 ----- 3   (RCL03   NOT   Sourcing   Current,   Passive)
4 ----- 5    (RCL03   NOT   Sourcing   Current,    Passive)

Other   jumpers:
2 ----- V   (Transmit   Clock   1   to   outside)
1 ----- V   (P6629   Compatible   ON/OFF   signal)
2 ----- Y   (Transmit   Clock   2   to   outside)
1 ----- Y    (P6629   Compatible   ON/OFF   Signal)
H ----- 2   (P6629   Compatibility   -Logic   lnverted)
2 ----- Z   (Real   Time   Clock   -vectored)
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JUMPER    SETTINGS    FOR    TWIN    RS    232C    B0ARD

Fig.       2-23      Twin   RS   232C   Board
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Current    (Active) PMMJJ

Port    1    Transmit,    Side     :     Ti`LOI    NOT    Sourcinti

L`urrt`nt     (Passiv(\)

Por`t    1    r[r`ansmit    Sidi`     :    Ti;L0l    Sourcing

\,`urrt`nt    \Active)

4 8-,79-7 Porl    :''    Tr`ansmit    Sidt`     :    T\;L03    Sourcing

11         :1         9        9        8

\`urri>nt    (Active)

l'ort    t'   Transmit   S]de    :    Ti,`L03   NÖT   Sourcing

CurrtJnt,    (Passive)

9-1011-10li-11, F'ort,    ?    Transmit,    Sidc\    :    Tcl.03    Sourcing [      :      ]     :     1
(,.urrent    (Active) 12        10    10       7       7

Port    ,'    'l'r`ansmit    Side     :     Ti`l,0`-)   NOT    Sourcing

\'urrent     ([>assive)

Lor\       ``    Transmiit    Sidf`       :     TCL.O`3    Sourcing,
'``urn-`nt      (Activt\)
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5 `-V Transmit   \:LO|`K    1       t,o   Outside

1;®1
1-V P66cL`9    Compatiblc    ON/OF`F`    Signal

6 )_-Y Tr`ansmit   CLOCK   2    to   Outside ®1

.-\' P66.'`9   Compatibli-   ON/OFF   Signal

1:

7 '?-S lnternal    F(eceive    Clock    fof   Poi`t    1.
ls2`_-S External   f(ecciive   Cloc`k   for   Port    1 -O

8 :.-\ RT..Set,   signai    to   port    L'

1:

9 -G ['ort    1    i:TS    Grounded 02

l-G Port     1     CTS      ^(`tivt-

1:

1 `'-R Inter`nal   Transmit    i`lock   for   Port   1
1R2

l-R Ext(irnal   Transmit   (:1ock   for   Port    1 ®-
H-1 Port      1     DSR    Activt_` HHH

H-_ P66,'9   i.omp<'itibility 1::
H-3 Port     1    DSB    Grc`undtid 1c?3

\ 1-1`-`1 P(`J`t     ``     l`TS     Activl) 2

.L'crt     L-`     `_`TS     GroundiJd

1:

1T_U-lJ-     ., !`ort      \>     Dsl`     A(`tiv(. lJUU

:(t     9    l(,npat-l-Ollity 1::
[\ttr`l     L_     I)SR     l`,roundc.d 123

1,1 -W lr\t.`rrial    Transmit   u`lock    for    ['ort   ,'

L•1-W [:xt`,rn.al    'rransm`t    (`1ock    for    Port,    ,

-X r`...``rri<'il       Ht    \`(ii\.'t`      i`l()\Tk      for      F'ort      , •_>F
-.\ I,x'.    :`..-t,      Rr\`.    i\`'         t`1c`ck      for     +`ort     J
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ic -7_ RtJal    'l'ime    \;lock    (Vector(>d)

1:O?
1.-Z 1FL1     (Pin    £_\/)     of    tr`.ci    lr.tcJ`rrupt.

i`ontrc)11€`r    Grou~,d(_-d

8-ti \'lk     fc>r     16    MHz    i,'r`istal

1:
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2.9.6       LEVEL    CP    MOTHERB0ARD

11

D:1

Y24                            Y'3Y'yl2
-tr-I

Ü,,:     ;P:#Z  1

EEl
1

11

'    U    2                 1    M   2

112XSX5.21H21J2-Ialld       1--'
I

.2EI
--HE

RAM  AREA

1234              EF          T

1

1G
1

1

12MH

OSC

28'

2A'EPROM  AREA                                                                            '2

1-E-E
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R E f E: R E N C E LOGICDIAGRAM JUMPER F`UNCTION N0F`MALPOSITION

1 12/12 F_F1 Inter.nal    16   MHz   clock F_F1 FI       F      F2

F-F2 External   clock
-

2A 7/12 A-A1 ROM    2732,    2764,Mlt3700

A-Al AI       A       A2

A-A2 F(OM    2716

-
28 7/12 8-81 Dynamic    ROM   MK    3700

8-82

81      8      82

8-82 Static    ROM/EPROM
-

3 2/12 K-1 512   KB   System

K-2

11{2

K-2 128   -   224   KB   System
_

4 10/12 Z-Z1 M20  with   or`   withoutmemc)ryexposition

Z_Z1 Z]        Z       Z2

Z-Z2
D oa r ciNotused -

5 10/12 1-8 IR6   assigned   to   8255(pC3)
1-83-6 8765

.-3-6 186   assigned   to   8255(pcO)

1:!:

IR5   assigned   to   KBTF{ 1234

4-5 IR5   assigned   toRS232TB

6 1/12 Xl   -   X8 Closed:  4  colou.-videoOpen:8coloiir`video X1    -   X8
8X7X6X5x,[:,

X2   -   X7X3-X6 Closed:    No   memory
XIX2X3X4

expansion   BDS B/W   video,    no    32   KB

Open:    Memory   expan-
expansiori   boards

sion    BDS
XS  Y` 7  y`  6  X  5

Closec]:    Colour   videoOpen:B/Wvideo
:::1

X4    -   X5

X   I    X    2    X    3    X    4

Closed:    32   KB   expan-sionBDS
B/W     videc>.one    twoc>rthi`ee32KB

Open:     128   KB   expan-si_onBDS expansion boards
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f] f. F E`  P  F` N C [. ' , ( ) r, 1 CDIAr,F` A M J\JMPER FUNCTION N0F'MALPOSITION

XSX7X6X5::11XIX2X3X4Colourvideo,one,twoorthree32KBexpansionboards

++

9/12 D Closed:    Centronicsinterface
1)-1 lD

t` 8/12 Y1    -    24 TXD     (to    DCE) Y1    -   24Y3-22Y5-20Y7-18Y9-16Yll-14

Y24                                                Y13Y2    -    23 RXD     (to    DTE)

Y3   -   22 RXD      (t.t.     DCE)
1   `.   1    :   [   :    (    :    1   :    1     :

Y4    _    21 TXD     (to    DTE) YI                                                 Y12

Y=,    -    20 DTR     (to    DCE)

Y6    -    19 DSB     (to    DTE\

Y7    -    18 [)SR      (to     DCE)

Y8    -1/ l\TR     /\to    DTE)

Y`_)    -     :6 HTS     (to    DCE)

Yl'l-1,, C`TS      |io     DTE)

Yl[-1^ C'I`S      (to     DCE)

Y1,-`-1.t RTS     (\\`     [)TF,)

1 `\    '   '.    : r-rlT-T.,`-:il<-S.`[\-Ttli:-:,\_` i-TS    .:nablcic!CTSc:ontrolled    by T-T1S-S2Fi-P1

:L_.,::
extc.rnal     deviceRTSalw(i.y5enabledRTScorit!`olledb`v''iT129(llsARTRS23:\[\i'mcontrolledbylllL'9(RS232)1`"c`o'`.(:`olledbylTlli`\KIBiii.t.t`r`faci`\iiixi`t:t`'.ü`r|-1tc`,.i(.xt(`|,-'-1(\11v R2.    _R1S2_.SlT2._Tl
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R E F` E: R E N C E LOGICDIAC,R A M J 1" P E R FUNCTI0N NORMALPOSITI0N

9 8/12 Pl    -   N1P-P1 TXC   generated   exter-nallyTXCinternal

P-Pl

P2   -   N2 RXC   internal P2   -   N2

10 2/12 U-1 Memory   Speed   Timing U-1 1U2

`_`       -       `` Not   used

11 4/12 M-M1M-M2 128   KB    RAM   on   mother`- M-M1 MI         M        M2

board    (using   64K   bitchip)32KBRAMonmother`-board(using16Kbitchip) -
12 2/L2 W-1 512    KB    RAM    System

*-:

2IW

v:-' 128-224    KB    RAMsystem

13 4/12 L-L1L-L2 M20   using   single   volt-age16Kbitor`64KbitRAMchips L-L1

LI        L       L2

M20   using   three   volt-age16KbitRAMchips -,
1/, ^  /  \')_ _'     -JlJ-lT,, ror    r>rtjvlt]1r`,i2    +12    V    tothrt`i`vt)ltt'if{e16Kbit,IiAMrhlps

J-J2
JI      J      J2

r`or    !lr`t>vldlflg    +5    V    toi;intzliivoltt'ige16Kbitor64Kbiti`hips -
11, 4/12 11     -     [11H-'i2 For   providir\g   -5   V    tothreev'oltage16KbitRAMc`hips

H-H2

lil        [t        H2

For   pro`,'iding   +5   V   tosinglevoltage16Kbitor64kbitchips -
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f( E f E R F N C E L ')() I CD[AGRAM J '.J M P E 8 f\)NCTTON N0BMALPOSITION

16 4/,2 U868 For   64   Kbit.   chip`r. OPEN ON                                 OFr`

on   mc>therboard (OFF) 1-02_ro3-_04-05_-06_r-07_-08_'_0

17 2 1  1'2_ V-1V-2 128    KB    -224    KB    RAM V-l •2

System512KB    RAM    Syst,em

1:

18 C) / 1 2 E    -    E,l 4   colours    for   M20 8-E1 EI        E        E2

E-E2 8   colours   for   M20
-

19 6/12 G-Gl(;-r,2 Extendecl   oscillat,orfortest.ingpurp()seslnternal12Milzosc

G-G2 G l        r:       r,?

for   Dot   clock -
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KEYEioAFtD

COUNTRY JUMPERS29282726

'TALY

W.  GEflwANY

FRANCE X X X

l'.K_ X \
X X X

SPA' N X X

PORTUG^l X X

X

DE"AFIK X X X

KATAKANA X X

mF'W^Y X

X

X

Mo"ERBOARDREVE

I

N-N2 RS  232  +                                                       1                                          . CoiouR  DISPLAY
MODEM  + PERIPHERAL  CONN.                                                             WITH  32K  MEM   EXPX1-Xs|OfF

1 P'  -~,
TXD                                                   Y,-2,             *RXDy3_22*                         X2-X7                          |                OFF

P-P1 * 0"                                       y5-2o           .                   X3-X6                    |             oN
Dsfl                                              Y, -'8             +

P, -  N2 + FiTs                                            ,  vg-i6             *                                   i28KB nN  MOT. BD/32K8

CIS                                      |yi._i.         *                +     ONM[MEXPBD
OTR  COHTR0ilEO

f'   -f'' *
FIS 2n C INTEF`F .1

z-,,.    x-K2    'i:-J=:,2:::,''1      :„:g:^:Y:S
.   --       .         -           .KEYOOAFtD)

R  -F12

flT5 ALWAVSeNAeLED 8-S, lNTERRUPT                                                                                  u-ui       X.-X5
PRIORITIES                             PATCH                                             H  -H2

FrTs coNTFtollED
S-S2 * lfl¢ASSIGNEDTo                                                                                          UO®L                  i   AIWAYS    OPE^i

BY  u , 2® '-ar8256A(BIT3)

CTS ^LW^YSeN^Ol€O
T-T' *

0265 A  {BiT o)                             2-7                                                BW  DispLAY  No.  MEM  EXP.

T-T2
KtoTFIANSM   INT`                    a-6           *                                   X2_X7                                        0N

lfls ASSIGNED TO                              5                                                  X3 -X6                                       0FF

FIS232TflANS   FIEADY          .-

äM DispiAv wiTH
OSCILLATOR                                                                                                                                                                                                                                   32  KB  MEM.  EXP

G_2                     |äLWs^.YoS                                           RON,EPF,oMTypE                           1                            ::=:                            :::

2732,278.,MKar7om             A-1         1*|2716A-2|

:E_N,"°N'C'NTff ;u:M£A:y:s                                 STAT'Cfl°M/Epf`°"         °-2       +I                 :  ;;R;i§:Lc;A;8::::c:o:o:EC°°`  BFit
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2.9.7       LEVEL    D   MOTHERB0ARD

1 1

7

Y2,                            Y'Y'y'2

1]11D

j::i;i;;jl

'1

[ 1

1

I

E±im
Nx.8..:5.:                                              .:                         , 1L2H2'J2

6

4

-Ialld            11 -'
1

.2E= 11

53
""E                E- 11

F}AM  AF`EA 11""TT

8A-

'G I[-JllllB

12W
OSC

28'

2A'

EmoMmA                         ± E]

E
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1 . 0 r,  1 C J U M P E: 8 FUNCTI0N N 0 r: M A L

DIAGRAM POSIT'ON

12/12 F'    -    F1 Internal    16   MHz   clock r-Fl

F-F2 External   clock

`?A
-,` / 1 2

A-A1 F(OM    2732,     2764,

"-Al+ AI         A        A2
1

MK    3700

A-A2 ROM    2716
-

1:, 7  rJ_2 8-b`    ' Dynar-ic    BOM    MK    3700

8-=2

81b2

13    -    8?
1      Static    ROM/EPROM -

3 2/12 K-l 512    KB   System

K-?

1``2

K-2 128   -   224   KB   System
-

4 10/12 Z-Z1 M20  with   or   witho`Jt,expanslonljüarö

7       -    rlJ-J. 7.`_       7_       -_,`

Z-Z2 rJot   used

5 10/L2 1-82_-73-6 IR6   assigned    to   8255(PC3)

1-tJ3-6 8       7       6       L)

IR6    assignec+    to   8255(PCO)

l:L
185    assigned    t,t`,    K:`TT. 1234

4_5 IE5    assigned    tc;F(S232TR

C) 1/12 X1    -    X8 C 1  -  1  -  i :   4   `- c '_  -open..8colour   \H.rJeo .:8
8  X 7  X  6  x  c>x:,:,

X2   -   X7y\3-Y/f) Closed:     Nc.   memor`y
y`L  X  2  X 3 X  4

expansic>n    BDS B/W    video,     no    32   KB

Open.    Mernory    expan-
expansicin   boards

sic>n    BDS
y`8  Y`  7   X  6  X  5

Closed:     Colour    videoOpen:B/Wviclec>
:::!

X4    -    X5

X   I    X    2    X    3    X    4

Closeci:     32    KB    expan-sionBDS
B/W    videc>,one   twoorthree32KB

Open:     128    KB    expan-sT_or.BDS expans i or. boards
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F( E: F E: P E N C E L 0 r. I CDIAGRAM JUMPER FUNCTION NOF(MALPOSITION

XSX7X6X5':`1.1XIX2X3X4Colour`video,one,twoorthree32KBexpansioriboards

7 9/12 D Closed:    Centronicsinterface
D-1 lD

8 8/12 Y1    -   24 TXD     (to    DCE) Yl    -   24Y3-22Y5_20Y7_18Y9-16Yll-14

Y24                                                  Y]3Y2   -   23 RXD     (to    DTE)

Y3   _   22 RXD     (to    DCE)
1  '.   1    :   1   :    (    :    !   :    1     :

Y4    -    21 TXD     (to    DTE) YI                                                   Y12

Y5   -   20 DTR     (to    DCE)

Y6   -    19 DSF(     (to    DTE)

Y7    -    18 DSR     (lo    DCE)

Y8   -    17 DTF(     (to    DTE)

Y9    _    16 RTS     (to    DCE)

YIO-15 CTS     (to    DTE)

Yll-14 CTS     (to    DCE)

Y12-13 RTS     (to    DTE:)

9 8/12 T-Tl CTS   enabled T_T1S-S2Ft-Fu

::I   .T::T_T2S-Sl CTS   controlled   by
exter`nal   deviceRTSalwaysenabled R2.    _RlS2-.SlT2._Tl

S-S2R-R1R-R2rJ-N2 RTS    cont.rollecl    byU1.29(USAF(TRS232)DTBcontrolledbyU129(RS232)DTBcontroiledbyU110(KIBinter`face)RXCgeneratedexter-r'a11y
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8 E F E: Fi E N C r. LOCICDIAC,F\ A M JUMPER F(/NCT I0N N C/ P M A LPOS[TION

9 8/12 Pl   -   NlP-Pl TXC   generatc>d   exler-nallyTXCintei`nal

P-Pl

P2   -   N2 RXC    internal P2    _    N2

10 2/12 U-l Memory   Speed   Timing U-l 1             'J            ;)

U-2 Not   used

11 4/12 M-M1M_M2 128   KB    RAM   on   mother- M-M1 MI         M         M2

board    (using   64K   bitchlp)32KBRAMonmother-boarcl(using16Kbitchlp) -
12 2/12 W-1 512    KB    f`AM    System

*-``

2

W-2_ lL'8-224    KB    RAMsystem 1.W

13 4/12 L-L1L_L2 M20   using   single   volt-age16Kbitor64KbitRAMchips L-L1

LI         L        L2

M20   usirig    thr`ee    volt-a[J,p16KbitRAMchips -
14 4 / l L> 1'    -Jl.'-J2 r`>r    providinH    .12    V    .iotr,rec`vtilt.a£t`16KbitRAMrhirb

'J-J2

J1       ,'      J?
for    providing    +5   V    tos;ingltivoltrig(?16Kbit\.r64kbitc`hips -
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R E F F r` [: r{ c F, L r, G I CDIAGRAM JUMPEB r('NCTroN N0FtMALPOSITION

16 4 U86A Open:     32    KB    memory OPEN ON                                OFF

expansion   board (OFF) lro
Closed:     128   KB   memory 2  _r_  o
expansic)n   board 3-_04-05_r_06_r_07_r_08_'_0

tt`      L` 4 U85 For   64K   bit   RAM   chips CLOSED ON                                   OFF`

on   motherboard (ON) 1-02-03-04_1_05_1_06107-081_0

17 2 / 1'2 V-1 128    KB    -    224    KB    BAM V-l .2

V-2

Syst,em512KB    BAM    System

1:

18 C) 1 L2 E-El 4   colour`s   for   M20 E-E1 EI       E       E2

E-E2 8   colours   fc)r   M20
-

19 6/12 G-G1(',-C;2 Extended   oscillatc>rfor`testingpurposesInternal12MH7,osc

G-G2 GI        G       G2

for   Dot   clock -
20 12/12 AA Open:    for`   productingtestlngClosed:nor`malope~

AA-1 1AA

ratlon -
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F E F E- P E r` r Lj t , C r, I C`r)rA\1fi A M 1 '  'J M P  E:  F( F`\J N C T  I 0N N 0 F" A LPOSITION

21 1/12 7_A    -    1ZA-2 Bypass   power   \jp   diag-nostlcs

ZA-2

1ZA2

Power   up   diagnosticsrunever`ytimeM20switchedonorr`eset -

RS 232  C  INTERFACE MOTHER  BOARD  REV       E                                       WITH32KMEM.EXPXl-XBOFF

~-N2
X2 -XI                         I               OFF

X3-XB                                        0,'AUTODIAG.

P1  -N'

ZA -,                   By pASS AUTOD,AG.                               &8#3rE#.T6gDmü
TI C INTeßHAL -P' * zA_2                       ,AUTODIAG                                                z_zt,      K-l<2

P2 - N2 * €.Ei       V-Vl                 juMPEfi
W-W2.    m-ml                 ALWAys

f'    -Rt + M                     |                                                                 i_i2       i_ii               CIOSED

pfiooucTIONTEST|N6           0nN                               u-ul      x.-x8H-H2

KEYB0AFIO)
R-R2

RTS ALW^YS S-S'
ENAOIEO

ROM/EpfloM  TYPE                                 |                                B/W  DISPLAY  No.  MEM  EXP.FrTs coNTF`o I LE o
S-S2 +rY u'29 2732,27®,MKnooo           ^-1        i*                            X1-XO                                   OFf

C1.S ALW^YS€N^I)lEO t-T' +

CT S C"I T Fm 11 EO
T-T2

BM  DISPLAY WITH

OSCILiATOR                                                                             Xi  -XS                                   OFF

FIS  232  + f-l                                   JUMP€R                                                X2-X7                                   0FFAIW^YS
MODEM + PE RIPHERAL  CONN

C-2                                  CLoSEo                                               X.-X®                                  OFFTXDY1-2.*

f'XO                                                 yDTI]ys3-22           *-20*                              lNTERRUPT                                                                           U9eA                   i

flTS                                                   Y9 -',
CTS                                           y',-',          , 02ü^(.lTü                          '-o         +                          32KMEMEXL              ^LL|Uwpe®

lfl.^SSIGNeDto                                                              i28KMeM. EXP.         AllAI`~a|L
826e^(elTO|                           2-7

CENTRONIC  INTERF. LFm.::::=D,::           „      *               + LEOR::#E:A^BiLr£ioE€cooe  =[
D-'                                     Ju^,,^WEn^Y8

lf`8 ^SS.CHEo to                                                                .  ~ORM^lLV CL0sEo
ctaD                                          fl8.QTf|^H8`flE^Oy       .-5                                    .yF^CTOW
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2.9.8      LEVEL   D5   MOTHERB0ARI)

The   level   D5   motherboard   is   identical   to     the     D4     motherboard     with     the
exception   of   the   following   jumpers   which   are   now   soldered:

' ________________________________________ '
!     FIXED    JUMPERS     !            FUNCTI0N                                                1

These   jumpers                          1
used   to   discriminate      !
between   modem   or                  1

peripheral   connection   !
for   the    RS   232C                      1
interface                                 1

Use   of    ROM   2732                       1
'

Use   of   64K   bit                       1
RAM   chips                                         '

'

' ________________________________________ '

!       U   -U1                          !       200nsec   memory    timing    !
!        U850N                        !        Typeof    RAMused                     1
' ______________________________________ __ 1

2.9.9       MOTHERB0ARDS   WITH   B00TSTRAP   ROM   REV.    2.0

With   the   Bootstrap   ROM   REV   2.0   three   mini-floppy      disk     drive      configura-
tions  are   possible.      These  are:
-160   Kbyte   Mini-Floppy   Di'sk   Drive(s)
-320   Kbyte   mini-Floppy   Disk   Drive(s)
-640   Kbyte   Mini-Floppy   Disk   t)rive(s)

The   mini-floppy   disk   drive   jumper   configurations   are   as   follows:

4100380    V              SERVICE    MANUAL
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!    X4   to   X5 FUNCT10N                                       1

Skip   diagnostics         1
and   query   user               1
for   mini-floppy            1
disk   type                          '

ON                                  !        ZA2                                  !        160KBMini-Floppy        !
'                                              '                     Drive(s)                   '

1            0N                                   !        ZA1                                    !        320KB    Mini-Floppy        !

'                                               '                                               '                      Drive(s)                   '

!        ON                                    !        ZA2                                 !        640KBMini-Floppy        !
'                                               '                                               '                      Drive(s)                   '
' ___________________________________________________ __ '

*   For    'CP'    level   motherboards    (i.e.   motherboards   where   no      ZA      jumper      is

present)      jumper     8   is   used   instead.      ZA   -ZAl    is   hence   equivalent   to   8   -
1.

P6      =        x¥f.XS--ÖFF-
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2.9.10       SUMMARY    0F    JUMPER   CHARTS    FOR   VARI0US   MEMORY   CONFIGURAT10NS

Z1-Z-Z2 K1-K-K2 E1-E-E2 V1-V-V2 W1-W-W2 M1-H-M2 X1    -    X8 X2    -    X7 X3    -    X6 U&2 / 3 1 1' 1 5 u86A

H     20    WITH    OUTB0AR0S

Z-Z1 K-X2 E-E1 V-V1 -,2 H-M1 OFF ON OfF lcs   PRESEm 0,f

M     20    WITH     ATB0ARD

Z-Z1 K-K2 E-E1 V-V1 w-W2 M-M1 OFf OFF OFF ]Cs     PRESENT OfF

1    20    WITLI    AT80ARD

Z-Z1 K-K1 E-E1 V-V2 1-W1 H-H2 ON OfF OFF ICs     NOTPRESENT ON

M     20    WITH     ONE32KBC0i,OURBOARD(4COLOURS)

Z-Z1 K-K2

l         E     -     E1

V-V1 1'    -    W2 M     -    1'1 OFF OFF ON OFF

M     20    WITH     ONEBOARD(4COLOURS)

Z-Z1

!          K-K1

E-E1 lv"2 W-W1 H-M2 OfF ON ON ICs     NOTPRESENT ON

32KB     COLOURB0ARDS(8COLoilRS)
Z-Z1 K-K2 E-E2 V-V1 W-W2 M-M1 ON OFF ON !cs    pRESEm OFF

M     20    WITH     Tl'0BOAROS(8COLOURS)

Z-Z1 K-K1        1 E-E2 V-V2 W-W1 M     -    1,2 ON ON ON !Cs     NOTPRESENT ON
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2.9.11       HARD   DISK   CONTROLLER   JUMPERS

EEEiiii
1---.--

= P-O 1 Dm

±DD:±HBD±=3:±H0ijiCj

:1

CJ                cJ                CJ                cJ- - L- -
CJ                cJ                Cj                CJ!      j -1   (      ,  -   i      i:    1 ---1    1  ö

= Oi=-oDofil:  -

Fig.      2-24     Hard   Disk   Controller   Board

JUMPERS    CLOSED

L1-2
•M  1  -2

D2-3
C

8
A1-2

JUMPERS    0PEN
G

H

K

J
F

N.B.   The  above   jumpers  should   not   be   touched   except  when     performing     the
Hard   Disk   Controller   Adjustments   (see   chapter  3).
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2.10      CONNECTOR   DESCRIPTIONS

This   section   shows   all   the   connectors   used  on   the   M20  motherboard.

::) BUS CONNECTOR  (1 EEE, VIDEOTEX, TWIN  FIS 232 C,  APB  1086)

J5       VIDEO  CONNECTOFI

J6      PARALLELINTERFACECONNECTOR

J7       SERIAL  INTERFACE  CONNECTOR  (F`S232  C)

JS       MEMORY  EXPANSION  BOARD  CONNECTOF`

J9       MEMORY  EXPANSION  BOARD  CONNECTOR

JIO    MEMORY  EXPANSION  BOARD CONNECTOFI

J11     KEYBOAF]D  CONNECTOFI

J12    VIDEOTEX  CONNECTOR
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2.11       INSTALLATI0N   0F   EXTERNAL   HARD   l)lsK   UNIT    (KIT   HI)S   1053).

Materials   Required:
External   HDU   Module
Hard  Disk  Controller  attached  to  a  Metal   Base
Transition  Board   lF131
Signal   Ribbon   Cables
Power   Cables

The  following  steps   should  be   followed  when   installing  an     External     Hard
Disk   Unit:

1)   Disconnect  the  mains  cable   and  any  peripherals  connected  to  the  M20.

2)   Remove  the  M20  cover  by  first   loosening  the  two  screws  at  the  rear     of
the  Basic  Module  and  lifting  the  rear  of  the  cover.

3)   Remove   keyboard  and  any  opti;nal   boards   present   in  the  M20.

Fig.      2-25     Removal   of  Cable   Connectors.

4)   Remove  the  two  signal   cable  connectors  Jl   which  reside   on     the     driver
boards  of  drive  0  and  drive  1.

5)   Remove   the  power   plugs   for   both  disk  drives   from  the  M20  power     supply
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connector   J061.

6)   Remove   the   whole  metal   base   of   the     floppy     disk     drives     assembly     by
first     sliding     the     base     slightly     forward  and  then  lifting   it  from  the
basic   module.

7)   Check   if   the  motherboard   is   at   level   D9.    1f   not     upgrade     the     mother-
board   to   level   D9   as   described   in   BIT   Code   3874277   X  No.    15.

8)   Remove   the   two   minif loppy   drives   from  the  metal   base   by   unscrewing   the
two   screws   at  the  front.
Fix  the  two   floppy  disks  on   to  the  new  metal   base,     present     in     the     kit
provided,      by   means   of   the   two   screws   removed   previously.   Drive   0   must   be
put  on   the   right  and  drive  1   on   the   left.

9)   Check  that  the   jumper   settings   on  the     Hard     Disk     Controller     are     as
shown   in   page   2-64.

J5    CONNECTOR                                 J4    CONNECTOR

(H.D.     CONTROLLER)                 (H.D.     CONTROLLER)

METAL    BASE

OF     FLOPPY

DISK

ASSEMBLY

Fig.      2-26     Connection   of   Power   Cables.

10)   Place   back   the   f loppy  disk  assembly   and  connect  the  power     cable     for
drive     1      (1eft   drive).   The  power   supply  cable   present   in   the   kit  must  be
connected   f rom  the  power   supply  connector   J061   to   plug     J5     on     the     con-
troller.      The   DC   power   cable   coming  from  J2   on   drive   0   must   go  to   connec-
tor   J4   on   the   Hard   Disk  Controller.

11)   Connect  the   signal   cables   coming   from  connector   J2   on   the  motherboard
to     the   disk   drives   into  connector  Jl   of  drive  0   and  drive  1.   Ensure  that
the  cable  connectors  are  orientated  so  that  the  cables  exit  f rom  the  bot-
tom.
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Fig.     2-27     Positioning  of  Transition  Board.

12)   Place   Transition  board   IF131   in   slots   J3   or     J4     on     the     motherboard
with  the  conponents  side  facing  the  drives.   Also  connect  the  signal  cable
from  Transition  Board  to  J3  on  the  controller  ensuring    that     the    cables
exit  from  the  top.

J2    CONNECTOR

JI     CONNECTOR

HARD    DISK

CONTROLLER

Fig.      2-28     Connecting  the   HDU   Module   to   the  M20
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13)   Pass  the  two  cables  coming  from  the  HDU  module  through     the     slot     at
the     back     of     the     M20  basic  module  and  connect  them  to  Jl   and  J2  of  the
controller  bcw]rd.   Ensure  that  the  cable  connectors  are  orientated  so  that
the  cables  exit  from  the  top   .
1f  ,any  "Bmory  expansion  boards  are  present  th.  cables  must     pass     on     the
right  side  of  the  boards.

14)   Replace  any  optional   boards   removed   previously.
Replace  the   front  cover   of  the  disk  drives,   keyboard  and  the     M20     cover,
tightening  the  two  srews  at  the  back.

Fig.      2-29     Attaching   Cable   Clamp.

14)   Fix  the  clamp  attached  to  the  cables  connecting  the  HDU  module  to  the
M20   basic   module   by   means   of   two   hex   screws.

15)   1nsert  the  AC  mains  cable,   present  in  the  kit,   in  the  socket  situated
at     the     back     of  the   HDU  module.   Check  that  the  voltage   indicated  on  the
sticker   at   the   rear  of  the   HDU  module   is  the  same  as  at  the  power     outlet
to     be   used.   Check  that  the  power   switch   on  the   HDU  module   is   off ,   insert
the  mains   cable   in  the  power   outlet  and  switch  on  the  power   switch.
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2.12   TV "TER

Fig.      2-30     TV  Adapter

2.12.1    lnstallation  Pra€.dtr.s   .

The  following  steps   should  be   followed  when   installing  a  TV  Adapter:

1.   Set  the  jumper  6   present  on  the  motherboard  to  rec®ive  the  external   12
MHz   clock   coming   from  the   TV  Adapter,   setting   it   to   G1.

2.   Also  set  the   5   jumpers  present  on  the  TV     Adapter     (        for     the     clock
selection     and         for  the  PAl   or   NSTC  selection)   as   shown   in  the  table  of
page  2-73

3.   Ccmnect  the   M20   to   the   TV  Adapter   by  rneans   of     a     sigml     cable     which
goes  directly  to  the  adapter.

4.   Disconnect  the  75   ohm  coaxial     antenna     signal     cable     from     the     wall
outlet  and  conn.ct  it  to  the  TV  Adapt®r.
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Fig.      2-31      Connection   of  TV  Adapter

2.12.2     JUNPERS

: ijipers                                        selections

A         2-1                                                       PAL
A         2-3                                                      NTSC

8         2-1                                                   Channel   4   NTSC
8        2-3                                                  Channel   3   NTSC

C        1-2                                             Clock   internal
C        2-3                                             Clock  exter"]1

D         1-2                                                       PAL
D         2-3                                                        NTSC

E         1-2                                                        NTSC
E         2-3                                                   PAL

These   juifpers  will   be   set   in   production  for  the  TV  Adapter   to     work     with
the  PAL   system.   They   will   only   be   set   for  NTSC   on   specific   requests.

2.12.3      AI)JUSTMENTS

A11   adjustments  are   done   directly   in   production  and  are  NOT   to   be   changed
in  the  field.
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Fig.     2-32     TV  Adapter  board
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3.        MAINTENANCE

3.1        1NTRODUCT10N

The   solid   state   circuitry   of   the   M20   and   the     minimum     number      of     moving
parts     render     the     system     virtually     free   from  maintenance.      Preventive
maintenance   is   therefore   limited   to   cleaning,   troubleshooting,   and   signal
verification.      One   should   brush   accumulated   dust   from  the   active  areas   of
the   system.      Care   should   be   exercised   that   foreign   objects   such     as     sta-
ples,   pins   do   not   fall   into   the  keyboard.

This   chapter   deals   with   all   the   adjustments   performed   on   the     power     sup-
ply,      motherboard   and   ard   disk   controller.      For   signal   adjustments   on   the
CRT   Displays   refer   to   the   Video   General   Service   Manual.      A   list   of   refer-
ences   is   given   in  the   preface   of   this   manual.
For   signal   adjustments   on   the  Mini-Floppy  Disk   drives   refer   to   the   "Mini-
Floppy      General      Service      Manual    (code   3961640   W)"   and   for   signal   adjust-
ments   on   the   Hard   Disk   Unit   refer   to   "     5      1/4     Hard     Disk      Unit      Service
Manual    (code   3964410   V)".
The   second   part   of   this   chapter   deals   with   the   disassembly     and     assembly
of   the   various   modules.

3.2          SIGNAL   ADJUSTMENTS

The   signal   adjustments   to   be   performed   are   on   the   motherboard,   power   sup-
ply   module   and   hard   disk   controller.

3.2.1       MOTHERB0ARI)

The   only   adjustment   to   be   performed   on   the   motherboard   is   the     VCO      (Vol-
tage   Controlled   Oscillator)   on  the   mini-floppy   disk   interface.      The  mini-
floppy  disk   interface   circuitry   is   found  on   the   left   side  of  the     mother-
board     towards     the   rear.      The  VCO   is   required   to   seperate   data   bits   f rom
the   clock   bits   coming   from   the  mini-floppy   disk   drive.      1f   the   VC0   is   not
working   properly,   data   cannot   be   received  accurately   f rom  the   mini-floppy
disk   drive.
This   VC0   adjustment   should   only   be   performed   when   one   of     the     components
in     the     mini-floppy     disk     interface   logic   is  changed.      1n   most   cases   it
will   not   be   necessary   to   perform   this   ad].ustment,   but   it   is   advisable     to
verify     these     signals   when   a   component   in  the   mini-floppy   disk   interface
has   been  substituted.     The   two   signals     to     be     verified     and     eventually
adjusted   in   the   VC0   are:
1 )   Reference   voltage   of   1.4   Volts
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2)   Oscillator   f requency   of   2   MHz

3.2.1.1      VC0   Reference   Voltage

The   VC0   reference   voltage   shculd   always   be   1.4   Volts.      Set      the      oscillo-
scope      for      channel   1,   DC,    .5   msec/div,    and    .5   volt/div.      Place   the   probe
on   TP1    (after   having   ensured   that   the   ground   lead   of   the     probe      is      con-
nected      to     a      suitable     ground     point)      and   check   that   the   signal   on   the
oscilloscope   is   1.4   Volts.
Potentiometer   R5   controls   this   voltage.      Should   the   voltage   not   be     equal
to   1.4   Volts,    adjust   R5   until   the   voltage   is   1.4   V.

:BB:;i:E¥Ji,  =o.
::±F]ä.Egp±: E=3    Eä

_ä=--.±-`;
-r             , ,             ,izg iii= -

mo? U'"o:  U-o:

=lTJTJLJ=
U."o:  H~o:  U.'O;- iiii= -

E=a  ±:i
EE=      E3E=u- - i gi  -. c> :

¥?   E¥!ä==i:!=i
±ffiEi .: ="'E¥

L¥g
®

E=E   ±E==
-     EE= '7.Lm,   (
u„<_3        '"-8     U"   -3

POTENTIOMETERS     R5-R6

Fig.       3-1       Mini-Floppy   Disk    lnterface   section   of   motherboard
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Fig.      3-2      1.4   Volts   Signal   Level    (.5msec/div;    .5   volt/div)

3.2.1.2      VC0   Frequency

The   voltage   controlled   oscillator   is   a      nominal      2.00     MHz     master     clock
input      to     the   Floppy   support   Logic   Chip   1691.      An   oscilloscope   is   needed
to   verify   this   frequency.      The  test   point   used   to   measure   this     frequency
is     TP2     on     the     motherboard   and  the   potentiometer   R6   controls   this   fre-
quency .
Set   up   oscilloscope   for   channel   1,   sync   internal,   trigger   normal,   AC,   TP2
and     adjust   the   variable   resistor   R6   until   the   signal   viewed   on   channel   1
is   .5  microseconds   leading   edge   to   next   leading   edge     i.e.      5     divisions.
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Frequency   =   1/Period   =   1/.5us   =   2   MHz.

Fig.       3-3      2   MHz   VC0   Frequency   (1usec/div;    .5   volts/div)
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3.2.2       POWER    SUPPLY

The   power   supply   provides   +5Vdc,   -12Vdc,   and   +12Vdc   voltages.         Two      test
points     are   provided   on   the   power   supply:   one   for   the   +5Vdc   and   the   other
for   the   +12Vdc.      The   only   ad].ustment   to   be   performed   is   on   the   +5V   circu-
itry     which      in     turn   affects   the   other   voltages.      The   adjustment   is   per-
formed   by   means   of   the   potentiometer   found   on   top     of     the     power      supply
cover   near   the   DC   output   connectors   J061.
The   negative   lead   of   the   voltmeter   is     connected     to     a     suitable     ground
point.        The     positive     lead   is  connected   to  test   point   2.     The   voltmeter
reading   should   be  +5   Volts.      1f   the   reading   is   not  +5   Vdc,   the   potentiom-
eter     is     rotated  until   the   reading   is  exactly  +  5Vdc.     After   having  per-
formed   this   adjustment  Tpl   is   also   controlled   to   verify   the     +12Vdc     out-
put.

0          ®                                                          .-s': I,W"^L',

|    TEimm,          P/OTENTioME"

1

E-E= '     2    ®   4    ,   ®    ,

00
1111

'23,
.0,111111

1                    0                                                 c                      _       `-\               0
.

`+,                                   _                      '

Fig.       3-4      Power    Supply
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3.2.3       HARD    DISK   CONTROLLER   ADJUSTMENTS

The   Hard   Disk   controller   requires   no      scheduled      preventive     maintenance.
The   adjustments   required   re:
-DfwN    (Data   Run)    Ad].ustments
-Error   Amplifier   Adjustments   (static)
-VCO    (Voltage   Controlled   Oscillator)   Adjustments

lnstruments   needed   are:
a)   Oscilloscope   (single   channel   sufficient)
b)   Digital   Voltmeter
c)   Frequency   Counter
Also   needed   for   the   DRUN   adjustment   is   the      M20      system      with      one      mini-
f loppy   disk   drive.
NOTE:      1n   the   following   adjustments   the   numbers   indicated   in   the      figures
refer   to   the   steps   to   be   performed.

3.2.3.1       DRUN   Adjustments

To   facilitate   the   process   of   acquiring   phase   lock   on   data   being   read   from
a     disk,      a   hardware   detector   is   utilized   to   indicate   when   the   read/write
head   of   the   drive   is   over   a   recorded   field   of   all   ones   or   all   zeros.      The
detector      depends      on      the   timing   of   a   one-shot    (8L)   which    is   adjusted   by
the   DRUN   pot    (R33).       R33   must   be   adjusted   according   to   the   following   pro-
cedures:

1    -1nstall   jumper   between   M   pin   2   and   3

2   -Connect   the   scope   probe   at   TP      17      and      set      the      oscilloscope      to     2
Volts/division   and500usec/division.
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Fig.      3-5     Hard   Disk   Controller   Board

3   -   Switch   on   the  M20   and   load   the   Hard   Disk   system   test   choosing   test     E
and   the   read   function.       1nput   as   data:    Cylinder   00,    HEAD   0,    SECTOR   0.

4   -Adjust   R33   until   the   waveform   at   TP   17   shows   a   constant      low.         Refer
to  the   figures   3-6  to  3-8.
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Fig.      3-6      0ne-shot   period   T   smaller   than   250ns
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Ciq.       3-7      0ne    shot    period    is   250   ns
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50 ns

Fig.      3-8      Correct  Adjustment

5   -Remove   jumper   between   M   pin   2   and   3

6   -Install   jumper   between   M   pin   1    and   2

3.2.3.2     Error  Amplifier  Adjustments

The   phase  detection  technique   used   to   correct   the   frequency   and   phase     of
the      VCO      employs      a   balanced   sample   and   hold   error   amplifier.      To   ensure
reliable   operation  of  the  data   seperator,   the     error     amplifier     must     be
properly   balanced.      The   balance  adjustment  must   be   made   using   the   follow-
ing   procedures:
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Fig.       3-9      Hard   Disk   Controller   Board

1    -Apply   power   to   the   board.      This   can   be   achieved   by   connecting   J4      and
connecting     also   the   signal   cable   that   comes   f rom   the   transition   board   to
the   Hard   Disk   Controller   J3.

2   -Install   jumper   K   and   J

3   -   Connect   the   positive   lead   of   the   voltmeter   to   TPs      and      the      negative
lead   to   a   suitable   ground   point    (for   example   ground   side   of   R27)

4   -Ad]ust   R29   so   that   TPs   is   within   0   +   or   -20mvolts

5    -Remove    jumper    K

6   ~   1nstall    jumper   H   and   jumper   G

7   -Connect   the   positive   lead   of   the   voltmeter   to   TP7   and   adjust      R29      so
that   the   volmeter   reading   is   within   0   +   or   -   20mvolts.

8    -Remove    jumper    H,    G    and    J

3.2.3.3      VC0   Adjustments

Data   seperation   circuitry   on   the   Hard   Disk   Controller   uses   a   voltage   con-
trolled   oscillator    (VCO)    which   phaselocks   onto   incoming   data   and   provides
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aclock   suitable   for   seperating   data   and   clock   bits   on   an   MFM   encoded   data
stream.      The   VC0   must   be   adjusted   using   the   following   procedure:

Fig.      3-10     Hard   Disk   Controller   Board

1    -Apply   power   to   the   Hard   Disk   Controller.      This      can      be     achieved      by
connecting   J4   and  connecting   the   signal   cable   that   comes   f rom   the   transi-
tion   board   to   the   Hard   Disk   Controller   connector   J3.

2   -   1nstall   jumper   F

3   -Connect   the   frequency   counter   at   TP23.      The   reading   should   be   10MHz   +
or   -2kHz.

4   -Connect   the   frequency   counter   at   TP1.      Adjust   R7   until   the      frequency
measured   at   Tpl   matches   the   f requency   previously   measured   at   TP23.

5   -Remove   jumper   F

6   -Verify   once   again   that   the   frequecy   at   Tpl   and   TP23   matches.

4100380   V              SERVICE    MANUAL 3-11



3.2.4       ADJUSTMENT    0N    D10   LEVEL   MOTHERB0ARD

Level   D10   motherboards   require   an   additional   adjustment   to      be      performed
if      the      M20   system   is   equipped   with   a   640KB   mini-f loppy.      Previous   level
motherboards   do   not   support   640KB   Disk   Drives.      The   adjustment   to   be   car-
ried     out   concerns   the   precompensation   frequency   which   is   output   f rom   pin
7   of   the   four   phase   clock   generator   WD   2143   (U136).

To   perform   this   ad]ustment   run   the   System     Test      Mini-Floppy      Disk     Func-
ti.onal   Test   (test   6)    in   write   mode.      Place   the   oscilloscope   probe   on   U136
pin   7   and   the   following   signal   must   be   observed.       If   not,   adjust   R51.

5 V

L

-25OnS'

Fia.       3-11       Precompensation   Frequency   Adjustment
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Fig.      3-12      Mini-Floppy   lnterface   on   Motherboard
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3.3       DISASSEMBLY    AND    ASSEMBLY    0F    MAIN    MODULES

BEFORE     PROCEEDING    WITH    ANY    DISASSEMBLY    PROCEDURES        MAKE         SURE        THAT        YOUR

SYSTEM    IS    SWITCHED    0FF    AND    THE    AC    CABLE     IS    REMOVE0    FROM    THE     SUPPLY.

3.3.1        REPLACEMENT    0F    BASIC    MODULE    COVER

The   Basic   Module   is   protected   by   a   cover.      The      cover      is      maintained      in
place   at   the   rear   by   two   screws.

Tools   required:    Screwdriver

1)      Unp]ug   the   CRT   Display   and   any   printer   connected   to   the      system      from
the   Basic   module.

2)      Loosen   the   two   screws   at   the   rear   of   the   Basic   Module   cover.

Fig.       3-13      Loosening   of   the   two   screws

3)   Lift   the   rear   of   the   cover.

4)    Remove   the   whole   cover.

1n   order   to   reinstall   the   Basic   Module   cover   perform   the   same      operations
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Fig.       3-14     Removal   of   cover
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3.3.2       REPLACEMENT    0F    KEYBOARD

The   keyboard   is   protected   by   the   Basic   Module   cover   and   connected   to     the
motherboard     by     means     of     a      cable   which   fits   into   connector   J11   on   the
motherboard.      On   the   keyboard   side   the   cable   is   already   fitted.

Toolsa   Required:    Screwdriver

1)   Unplug   the   CRT   0isplay   and   any   printer   connected   to     the      system      from
the   Basic   Module.

2)    Remove   the   Basic   Module   cover.

3)   Unplug   the   keyboard   cabl;   from   connector   J11    on   the   motherboard.

4)   Remove   the   keyboard   f rom   the   two      locating     stubs     which     hold      it      in
place .

ln   order   to      reinstall      the     keyboard,      perform     the     same     operation     in
rever se .

Fig.        3-15      Removal    of   keyboard
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3.3.3       REPLACEMENT    0F    MINI-FLOPPY    DISK   DRIVE(S)

The   M20   can   either   have   one   or   two   mini-f loppy      disk      drives.         The     pro-
cedure   for   removing   one   disk   drive   is   as   follows:

Tools   Required:    Screwdriver

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be      connected      to     the
Basic   Module

2)   Remove   the   Basic   Module   cover,   keyboard,   and   front   disk   cover

3)   Remove   the   ribbon   connector   f rom   J2   on   the   motherboard   and   from   Jl      on
the   disk   drive   printed   circuit   board.

4)   Remove   the   power   connector   from   disk   drive   connector   J2.        J2      is      the
disk      drive     DC     power   connector   located   near   the   spindle   drive   motor   and
mounted   on   the   component   side   of   the   disk   drive   printed   circuit   board.

5)   Remove   the   whole   metal   base   of   the   mini-floppy     disk     drive     by     first
sliding     the     base     slightly     forward     and   then   lifting   the   base   from  the
Basic   Module

6)   Remove   the   mini-floppy   disk   drive   from  the   base   by   loosening   the   screw
on   the   f ront   of   the   metal   base

Reinstall   the   disk   drive   by   performing   the   same   operations   in   reverse

The   procedure   for   removing   the   two   disk   drives   is   as   follows:

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be     connected      to     the
Basic   Module

2)   Remove   the   Basic   Module   cover,   keyboard   and   front   disk   cover.

3)   Remove   the   ribbon   connector   f rom   J2   on   the   motherboard.

4)   Remove   the   power   connector   from   disk   drive   0.       (connector     J2     on      the
disk   drive   printed  circuit   board)

5)   Remove   the   power   connector   from   disk   drive   1.       (connector     J2      on      the
disk   drive   printed  circuit  board)

6)   Remove   the   whole  metal   base  of   the   mini-f loppy   disk     drives     by     first
sliding     the   base   gently   forward   and  then   lifting   the   base   from  the  Basic
Module.

7)   Remove   the   mini-floppy   disk   drives   from   the   m6tal      base     by     loosening
the   two   screws   on   the   front   of  the   metal   base.
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Reinstall   the   disk   drives   by   performing   the   same   operations   in   reverse.

Fig.        3-16      Removal    c>f   mini-floppy   disk   drive
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3.3.4       REPLACEMENT    0F    POWER    SUPPLY    UNIT

The   power   supply   is   mounted   on   the   left   side   of   the   Basic   Module.      lt      is
connected   to   the   motherboard   and   to   the   mini-floppy   disk   drive(s).

Tools   Required:    Screwdriver

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be      connected      to      the
system   from   the   Basic   Module.

2)    Remove   the   Basic   Module   cover.

3)   Remove   the   front   disk   cover   and   keyboard.

4)   Unplug   the   cable   that   connects   the   power      supply     to      the     motherboard
f rom   connector   J064   on   the   power   supply.

5)   Unplug   the   cable(s)   that   connect(s)   the     power      supply     to      the     mini-
floppy   disk   drive(s)   f rom   connector(s)   J061    on   the   power  .supply.

6)   Remove   the   wires   which   connect   the   power   supply   to   the      fan      from     the
upper   and   lower  terminal   strips:
Earth   wire   (Green/Yellow)   is   disconnected   from   the   lower      terminal      strip
pin3
0ne   supply   wire   (Black)   is   connected   f rom   the   upper   terminal   strip   pin   1
The   other   supp!y   wire   (Black)   is   connected   from   the   upper   terminal      strip
pin2

7)   Remove   the   power   supply   unit   from   the   Basic   Module   by   sliding   it      for-
ward     until      it     is     released     f rom  the   locating  studs   on  the   base   of   the
ma c h i n e

8)   Extract   the   power   supply   unit.
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9)   Remove   the   mains   power   cable   (see   section   3.3.7   steps   3,5,6)

Fig.        3-17      Removal   of   Power    Supply

3.3.5       REPLACEMENT   0F    FUSE

The   fuse   is   located   at   the   rear   of   the   power   supply   unit.

Tools   Required:    Screwdriver

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be      connected      to      the
system.

2)    Remove   the   Basic   Module   cover.

3)   Remove   the   fuse   f rom   the   fuse   holder.
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To   reinstall   the   fuse   perform   the   same   operations   in   reverse.

Fig.        3-18     Removal   of   Fuse
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3.3.6      REPLACEMENT   OF   FAN

The   fan   is   mounted   on   the   appropriate  block   at     the     rear     of     the     Basic
Module     by      four   plastic   studs.      Three   wires   connect   the   fan   to   the   power
supply.

Tools   Required:    5crewdrivers   (Normal   and   Phillips)

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be     connected      to     the
system   from   the   Basic   Module.

2)    Remove   the   Basic   Module   cover.

3)   Remove   the   wires   which   connect   the   power   supply   to   the     fan      from     the
upper   and   lower   terminal   strips:
Earth   wire   (Green/Yellow)   is   disconnected   from   the   lower      terminal      strip
pin3
0ne   supply  wire   (black)   is   disconnected   from  the   upper   terminal   strip   pin
1

The   other   supply   wire   (black)   is   connected   to   the     upper     terminal      strip
pin2

4)   remove  the  plastic   studs   that   fasten  the   fan   the   plate.

5)   Remove   the   fan.

Reinstall   the   fan   by   performing   the   same   operation   in   reverse.

Fig.       3-19      Removal   of   Fan

3-22 4100380   V



3.3.7          REPLACEMENT    0F    MAINS    POWER   CABLE

The   mains   power   cable   is   made   up   of   three   wires:    Live    (brown)   fastened   to
the   upper   terminal   strip   pin   5
Neutral    (blue)   fastened   to  the  upper   terminal   strip   pin  4
Earth   (yellow)   fastened   to   the   lower   terminal   strip   pin   4

Tools   Required:    Screwdriver

Procedure   for   the   removal   of   the   mains   power   cable.

1)   Unplug   the   CRT   and   any   printer   connected   to   the   system   from   the     Basic
Module.

2)   Remove   the   Basic   Module   cover,    keyboard   and   front   disk   cover.

3)   Loosen   the   three   wires   f rom  the   terminal   strips

4)   Slide   the   power   supply   unit   forward   until   the   cable   clamp     screws     are
accessi ble .

5)   Loosen   the   two   cable   clamp   screws.

6)   Extract   the   cable   f rom  the   Basic  Module   through   the     appropriate     hole
near   the   ON/OFF   switch.

To   reinstall   the     mains     power     cable      perform     the     same     operations     in
reverse.

Fig.        3-20     Removal   of   Mains   power   Cable
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3.3.8       REPLACEMENT   0F   MOTHERB0ARD

The   motherboard   is   the  board   that   is   found  at     th     bottom     of     the     Basic
Module.        Great   care   must   be   exercised   in   removing   this   logic   board   which
cohtains   all   the   logic   cicuitry.

Tools   Required:    Screwdriver

1)   Unplug   the   CRT   display   and   any   printer   that   may   be     connected      to     the
system   from   the   Basic   Module.

2)    Remove   the   Basic   module   cover.

3)   Remove   any   expansic>n   memory   boards   or   option   boards   plugged      into      the
moth erboard .

4)   Unplug   f rom   connector   Jl   on   the   motherboard   the     cable      that     connects
the   power   supply   to   the   motherboard.

5)   Remove   the   keyboard   and   f ront   disk   cover

6)   Remove   the   mini-f loppy   disk   drive(s)   and   associated   cables.

7)   Gently   remove   the   motherboard   by      disengaging      it      from     the     mounting
studs  that   run   around   the   perimeter   of   the  Basic   module  bottom.

Reinstall   the   motherboard   by   performing   the   same   operations   in   reverse.

Fig.        3_21      Removal    of   Motherboard
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3.3.9       REllovAL    0F    KEYMODULE    FROM   KEYB0ARD

The   keyboard   contains   74   keys,    each   with   its   own      keytop      and      keymodule.
The     keyboard      is      connected      to   the   motherboard   by   means   of   a   cable   that
fits   into   connector   J11    on   the   motherboard.

Tools   Required:       Screwdriver,    5mm   +   5.5mm   Tub   Spanner

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be     connected      to     the
system   from   the   Basic   Module.

2)    Remove   the   Basic   Module   cover.

3)    Remove   the   keyboard

4)   Remove   the   yellow'shift   keytop,   the   keytop   alongside,   and      the      second
keytop     of   the   row   above.      The   keytops   are   easily   removed   by   just   pulling
them   towards   the   top.

5)    Remove   the   Light   Emitting   Diode    (LED)    from   the      keyboard      towards      the
top.

6)   Loosen   the   two   hexagonal   nuts.

7)   Lift  the   keyboard   printed   circuit   board.

8)   Remove   the   keytop   of   the   keymodule   to   be   replaced.      The      keymodule      is
then   easily   removed.

Note:   Ensure   that   the   keyboard   signal   wires  are   correctly   soldered   to   the
keyboard   printed  circuit  board  prior  to   reinstalling   it.
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Reinstall   the   keymodule   by   performing   the   same   operations   in   reverse.

KEYTOPS    T0    BE     REMOVED

00©0000000Cj oooo
0000000©0@Ocj@©©0

LE]E
®00000000000@000E0000000 OCD000000

Fig.         3-22    Removal   of   keymodule
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3.3.10       REHOVAL    0F   0N/OFF    SWITCH

The   ON/OFF   switch   is   located   at   the   rear      of      the      Basic     Module      and      is
housed   in   the   power   supply   unit.

Tools   Required:    Screwdriver

1)   Unplug   the   CRT   Display   and   any   printer   that   may   be      connected      to      the
system   from   the   Basic   Module.

2)   Remove   the   Basic   Module   cover.

3)   Remove   the   four   wires   of   the   ON/OFF   switch   that      f it      into     the     upper
terminal   pins   3,   4,    5,   6   of   the   power   supply.

4)    Remove   the   ON/OFF   switch.

Reinstall   the   ON/OFF   switch   by   performing   the   same   operations   in   reverse.

ON/OFF     SWITCH

Fig.       3-23      Removal   of   ON/OFF   Switch
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3.3.11        REMOVAL    0F    CRT   DISPLAY

Tools   Required:    Screwdriver,    A11en   Key

1)    Unplug   the   CRT   Display   from   the   system.

2)   Loosen   the   two   screws   located   at   the   top   of   the   CRT   Display     cover     to
the   right  of  the  brightness  potentiometer.

3)   Loosen   the   four   allen   screws   at   the   bottom   of   the   CRT   Display   cover.

4)   Gent.ly   remove   the   CRT   display   cover.

To   reinstall   the      CRT     Display     cover     perform     the     same     operations      in
reverse.

ALLEN     SCREWS ALLEN     SCREWS

Fig.        3-24     Removal    of   CRT   Display   cover
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4.        POWER-UP    DIAGNOSTICS

4.1         1NTRODUCT10N

The   power   up   diagnostics   are   executed   each   time   the   M20   is   powered   up      or
physical      reset.        These     programs  are   resident   in   ROM   and   test   the   basic
functionality   of   the   various   modules   within     the     M20.        The     purpose     of
these     programs      is     to     assure     a     minimum  working   level   of   all   the   main
module5   in   the   M20.       1n   order   to   execute   these   programs      the      basic     CPU,
clock,   power   supply,   address   and   data   paths  must   be   operating   correctly.

In   general,   the   level   of   fault   isolation   is   to     the     module     level.        For
example,   the   keyboard   and  disk   drive   error   messages   point   the   user   to   the
faulty   module   and   are   limited   in   scope,   whereas   the   error   messages
associated   with   the   testing   of   the   RAMs,   ROMs,   and   the   remainder   of      the

large   scale   integration   (LSI)   chips   specify   the   faulty   component.

4.2       TEST    DESCRIPT10N    AND    0PERATING    PROCEDURES

The   power   up   diagnostics   run   automatically   every   time   the   power   switch   is
switched   on   or   the   reset   button   is   pushed.      During   the   power   up   sequence,
a   series   of   characters   appear   in   the   upper   left   corner     of     the     display.
Make     sure   the   Brightness   Control   is   properly   set   to   get   the   best   charac-
ter  definition.     These   characters   indicate  that     certain     internal     func-
tions     have     been  tested   and  are   functioning   properly.      At   some   stage   the
screen   is   filled   with.various   patterns.      This   occurs   during   the   RAM   test.
When   all   the   tests   have   been   verified   the   display   shows:
Bootstrap   Loader   Rev.   X.X

The   M20   is   now   ready   to   process   or   run   programs.
1f   on   switching   on,   or   on   pressing     the     reset     button,      no     diskette      is
present   in   the   disk   drive   the   following   message   appears   on   the   Display:
Bootstrap   Loader   Rev.    X.X
lnsert  diskette   and  type   return.

1f   on   switching   on,   or     on      pressing     the     reset     button,      the      incorrect
diskette   is   present   in   any   of   the   drives   the   following  message   appears   on
the   Display:
Bootstrap   Loader   Rev.   X.X
lnvalid   File   Error   XX   on   Drive   X.
Insert  diskette   and   type   return.

1f   the   display   does   not   show   the   previous      information      press      the      RESET

4100380    V                  SERVICE    MANUAL 4-1



button.        1f     the   correct   information   is   still   not   displayed   consult   sec-
tion   4.3.

Three   special   functions   may   be   invoked   by   pressing   specif ic   keys      on      the
keyboard   while   the   diagnostics   are   running.
Pressing   the   '1'   key  causes   the   diagnostics   to   enter   a   loop   mode     on     all
diagnostic     tests.        Status     and     error     information  are  also  sent   to   the
parallel   port.      To   exit   loop   mode   press   any   key   other   than    '1',

Pressing  the   'd'   key   causes   the   diagnostics   to   enter   a      loop     mode
continously     reads   side   zero,   track   16   of   the   first   ready   disk   drive
the   disk   drive   configuration   includes   the   hard     disk      unit      (10)
tested      in      loop     mode.        Otherwise,      the     first   floppy   disk   drive   (0)
testedinloopmode.1f   thefirst      drive      (0)      is      not      ready      (e.g.      no
diskette     inserted),      the  diagnostic   test  attempts   to   read   the   same   track
on   the   second   drive   (1).       If   the   second   drive      (1)       is      not      ready      (e.g.
absent     from     disk  drive  configuration  or   no   diskette   inserted),   the   test
loops   back   and   continues   to   loop   still   1ooking   for   a   drive   that   is   ready.
Once     a      ready      drive      is      found,   the   diagnostic   enters   a   loop   which   con-
tinously   reads   side   zero,   track   16   of   the   ready   disk.

Pressing  the   'f '   key  causes  the  bootrstrap   loader   to     first     attempt     the
bootstrap     f rom  the   f loppy   disks   before   attempting   the   bootstrap   f rom   the
hard   disk.      The   normal   sequence   is   to   bootstrap   from   the   hard   disk   first.
Any   other   key   that   is   detected   as   being   pressed   is   saved   and   passed   along
to   the  operating   system.

4.2.1       Z8001    CPU   TEST

All   registers   (excluding   the   ref resh   counter)   are   checked   to   verify     that
all   bits   can   be   set   zero   and  one.
A11   eight   of   the   Z8001    CPU's      addressing     modes      are      checked:      Register,
lmmediate,      Indirect      register,      Direct   Address,    1ndex,   Relative   Address,
Base   Address,   and   Base   lndex.
The   following   instruction   classes   are   tested   with   commonly   used      instruc-
tions     f rom      each      class     of     the     Z8001      CPU      instruction      set:   Load   and
Exchange,   Arithmetic,1ogical,   Program   Control,   Bit   Manipulation,      Rotate
and      Shift,   Block   Transfer   and   String   Manipulation,    Input   and   Output,   and
CPU   control.
The   following   modes   of   operation   are   tested:      system,      normal,      segmented
and  non-segmnted.
After   the   RAM   and   ROM   modules   are   verified,   the   call   instruction   and      the
following     traps     are  tested:   vectored   interrupt,   non-vectored   interrupt,
system   call,   and   priveleged   instructions.
After   the   real-time   clock   and   keyboard   have  been   initialized     and     tested
handshake   interrupts   are   tested   on   the   real-time   clock   and   keyboard.

4.2.2          ROM   MODULE   TEST

During   this   test   the   CPU   calculates   for   each   ROM   chip     a      checksum.         The
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checksum   should   equal   to   the   known   value.

4.2.3       RAM   MODULE    TEST

This   test   is   a   limited   test   to   vrrify   that   the   RAM  module   is     functional.
First,      each      16   kbyte   RAM   bank   is   checked   to   see   whether   its   bank   number
can   be  written   into  and   read   from   its   last     byte.        Next,      each     word     of
every     RAM     bank     has     its   own   address   written   into   it.      The   contents   are
then   read   and   verified   against   the   address.      Then,   the   complement   of     the
address      is   written   each   word.     Again,   the   contents   are   read   and   verified
against   the   address.      Finally   each   RAM   bank   is   completely   filled     with     a
fixed   pattern   of   l's,   then   read   and   verified.      Similarly   each   RAM   bank   is
first   filled   with  a   fixed   pattern  of   O's,   and  then     tested.        Thus,     data
integrity     and      some   immunity   to   noise   is   verified.      Also,   the   operations
of   multiplexing   addresses   to   each   RAM   chip   and   demultiplexing   them  within
each   RAM   chip   are   verified.

4.2.4      LSI    CHIP   TESTS

This   test  tests  the  basic   functionality  of   the  following   integrated     cir-
cuits:      both      8251       USARTs,      8253   Timer,    8255   Parallel    1/0   Chip,    6845   CRT
Controller,   1797   Floppy   disk   controller.        This      test     does     not     however
check     the     output     of   these   devices.     Thi5  test   does   however   verify   that
registers   can   be   written   to   and   read   f rom.      This   test   thus     verif ies     the
data     path   to   the   chips,   the   chip   enable   logic,   and   the   basic   functional-
ity  of  the  chip   itself .

4.2.5      KEYB0ARD   TEST

To   test   the   keyboard   a   command   sequence   is   sent   to   the   keyboard   to     cause
the   keyboard   to   enter   a   self   test   mode.      The   keyboard   must   respond   within
a   certain   period  of   time  with   the  corrrect     test     responses.        This     test
verifies     the   operation   of   the   keyboard   and   the   serial   communication   with
the   keyboard.
Then,    the   presence   of   a   jumper   on      the     keyboard      communication      link      is
tested   here   to   determine   whether   a   f lag   should   be   set   to   cause   the   system
to   loop   on   diagnostic   testing   upon   completion   of   the   current   pass.      Next,
the   keyboard   country   code   is   input   f rom   the   keyboard   and   stored   in   memory
to   be   used   later   on   by   the   operating   system.      Finally   a   command   is   issued
to  the   keyboard   to   generate   a   pair   of   audible   signals   to  the   user.

4.2.6       DISK   DRIVE    TEST

First,   the   ROM   floppy   disk   driver   is   initialized   and   a     determination      is
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made      regarding   the   configuration   of   the   disk   drive   hardware.      A   check   is
made   to   see   if   the   hard   disk   unit   (10)   is   present.      1f   it   is     present,      a
comand   to   read   side   zero   track   zero   is   issued.      If   this   task   can   be   per-
formed   without   seek   or   data   errors,   then   the   hard   disk   drive   unit   subsys-
tem      is      assumed      to   be   functional.      Next,   regardless   of   whether   the   hard
disk   unit   (10)    is   present,   the   first   f loppy   disk   drive   (0)   is   checked   for
ready     statu5.      If   the   first   drive   (0)   is   ready,   the   test   described   above
is   performed   on   drive   (0).      Next,    regardless   of   whether   the   first     floppy
disk   drive    (0)   was   ready,    the   second   floppy   disk   drive   (1)    is   checked   for
a   ready   status   if   it   is   present   in   the   disk   drive   hardware   configuration.
lf     the     second  drive   is   present   and   ready,   the   test   is   repeated   on   drive
(1).      1f   the   hard  disk   unit   is   absent   from  the   particular   hardware   confi-
guration,   and   neither   floppy   disk   drive   is   ready,   this   test   is   skipped.

4.3       TEST    PROGRAM   FLOW

The   following   sequence   (see   also   flow   chart   at   end   of     chapter)      is     exe-
cuted     at     the     time   of   the   power-up   or   when   the   hardware   reset   button   is
pre ssed :
1.    The   video   controller   chip   (6845)    is   programmed.      Only   load,    increment,
output,   and   jump   relative   instructions   are   used.
2.   The   parallel   printer   port   chip   (8255)    is   programmed.         Only      load      and
output   instructions  are   used.
3.   Four   bytes   are   written   to   the   bitmap   RAM   that   form   a   small   triangle   in
the   extreme   upper   left   corner   of   the   video  display,   signifying   the   begin-
ning   of   the   Z8001    CPU   diagnostics.
4.   The   Z8001   CPU's   registers,   addressing   modes,    instruction   classes,      and
modes     of   operation  are   tested.     Testing  the   CPU's   trap   and   call   instruc-
tion   capabilities   is   delayed   until   after   the   ROM     and     RAM     modules      have
been     tested.        The     interrupt     diagnostics  are  postponed  until   after   the
real-time   clock   and     the     keyboard     have     been      initialized     and     tested,
because   both   are   serviced   as   part   of  the   test.      1f   a   failure   is   detected,
the   small   TRIANGLE   remains   on   the   video   display,   and   an   inf inite   loop      is
entered.
5.    The   keyboard   USART   chip    (8251)    is   programmed   and   initialized,    so      that
the   user   is   allowed   to   input   from   the   keyboard.
6.   Four   bytes   are   written   to   the   bitmap   RAM   so   as   to   form   a   small      SQUARE
in     the     extreme     upper      left   corner   of   the   video   display,   signifying   the
beginning   of   the   ROM   module   diagnostic   tests.
7.   The   ROM   module   test   is   performed.       1f   a   failure   is   detected,   the   small
SQUARE   remains   on   the   video   display,    an    'E   Hn'    or    'E   Ln.    error   message   is
sent   to  the   parallel   printer   port,   and   an   infinite   loop   is  entered.
8.   Four   bytes   are   wriiten   to   the   bitmap   RAM   so   as   to   form   a   small   DIAMOND
in   the  extreme   upper   left  corner   of   the   display,   signifying   the   beginning
of   the   RAM   module   diagnostics.
9.   The   RAM   module   test   is   performed.      1f   a   failure   is   detected,   the   small
DIAMOND      remains      on   the   video   display,    an    'E   Mc   bb   ssss   wwww'    error   mes-
sage   is   sent  to   the  parallel     printer     port,      and     an     inf inite     loop     is
entered.
10.   The   Z8001   CPU   trap   and   call   instruction   tests   are   performed.         1f      an
illegal   trap  error   is  detected  here  or  earlier,   four   bytes  are  written   to
the   bitmap   RAM   so   as   to   form   FOUR   small      vertical      BARS      in      the      extreme
upper   left  corner   of  the   video   display,   and   an   infinite   loop   is   entered.
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11.   The   screen   driver,   parallel   printer   port   driver,      and     the      real-time
clock     drivers   are   initialized.      The   real-time   clock   USART   (8253)    is   ini-
tialized.      The  video  display   and   the   parallel   printer     port     can     now     be
safely   used   for   displaying   error   messages.
12.   The   remaining   of   the   large   scale   integration     chips      (LS1)      are     then
tested.        1f     a     failure     is     detected,   an   'E   Cy'   error   is   written   on   the
video   display,   and  execution   of  the   diagnostics     continues.        The     serial
baud      generator   (8253)   is   ptrogrammed   to   provide   a   1200   baud   rat.e   for   the
keyboard   and   a   9600   baud   rate   for   the   RS   232   serial      port.         Both      USARTs
(8251)   are   initialized   at   this   point.
13.    The   keyboard   USART   (8251)    is   checked   to   see   whether   any   other   key   has
been   struck.      1f   a   single   key   is   pressed,   the   key   is   saved   for   later   use.
14.   The   keyboard   test   is   performed.      A   self   test   corrmand   is   issued   to   the
keyboard,   which   must   be   answered   promptly   and   correctly.      lf   the   presence
of   a   jumper   on   the   keyboard   cornmunication   link   is   detected   here,   the   s'ys-
tem     sets   a   f lag   to   loop   on   diagnostic   testing.      The   country   code   sent   by
the   keyboard   is   saved   for      later   use     by     the     operating     system.         1f     a
failure     is   detected,   an   'E   Ky'   error   is   written   on   the   video   display   and
execution   of   the   diagnostic   continues.
15.   The   Z8001    CPU's   interrupt   service   procedure   is   tested   using   the   real-
time     clock     and   the   keyboard.      1f   a   failure   is   detected,   an    'E   ly'   error
is   written   on   the  video   display,   and   an   infinite   loop   is   entered.
16.   The   disk   driver   is   initialized,   and  the   disk   drive   test   is   performed.
Track     16,      side     zero   is   read   on  all   ready  disk   drives   in   the   particular
hardware   disk   configuration.      1f   the   hard     disk     is     absent     and     neither
f loppy     disk     drive     is     ready,     this     test     is   skipped.      If  a   failure   is
detectedonareadydrive,      this     test     is     skipped.        If     a     failure     is
detected      on     a      ready      drive,      an      'E      Dy'   error   is   wriiten   on   the   video
display,   and   execution  of   the   diagnostics   continues.      This   marks   the     end
of     the     actual      diagnostic   testing.      Now,   a   decision   is   made   as   to   where
the   program   should   branch   depending   on   whether   the   user   has   struck   a     key
on   the   keyboard.
17.1f   the   'd'   key   was   pressed,   this   process   enters   a   loop   which   continu-
ally   reads   side   zero,   track   16   on   the   first   ready   drive.
18.    If   the   '1'   key   was   pressed   (or   the      loopback      jumper      detected),      the
system     enters     a   loop   which   continually   runs   the   diagnostic   software   and
prints  the   pass   count   and   any   error   information   passed     to     the     parallel
printer   port.
19.   Otherwise,   control   is  transferred     to     the     boot-strap      loader     which
loads     the     operating     system     f rom     the     first   ready   disk   drive.      If   the
diskette   containing   the   operating   system   has   not   been   mounted   on     one     of
the     disk     drives     at     this   point,   a   boot-strap   error   message   prompts   the
user   to:
"Insert   system   diskette   and   type   any   key"

20.   Any   key   pressed   other   than   a    'd',    '1',      or    'f'    along      with      the      key-
board   country   code   is   saved   in   RAM   and   passed   along   to   the   operating   sys-
tem.

4.4       ERROR    MESSAGES    AND    TABLES    AND    INTERPRETATI0N
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4.4.1       MESSAGE    DISPATCHING

When   an   error   is   encountered   in  the   power   up   diagnostics   it   is     displayed
on     the      CRT   screen.      However,   if   the   video   circuitry   is   not   working,   and
the  printer  driver   has  already  been   initialized   the   error   message   is   sent
to     the     parallel     printer     port.        Hence,   by  connecting  a   printer   to   the
parallel   port  one  can   get   some   indication  as  to   the  type  of   error   encoun-
tered  by   looking  at  the   printout.
MESSAGE    SYNTAX
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SCREEN    MESSAGE PRINTER    MESSAGE COMMENTS

TriangleSquareDiamondFourVertical NoneExn Faulty   CPU   -
CPU   addressing   Mode
test   or   CPU
instruction  class
test   have   failed.ROMfailureFaultyRAM-

x    =    H    or    L

(High   or   Low   byte)

n    =    ROM    number

(1    to   4    inclusive)

E   Mc    bb    ssss   wwww
c=RAM   config.    number 1f  test  stops
bb   =   bank   failure   no. abruptly   while
ssss=   data  expected displaying   patterns  on
wwww=    data    readNoneECOEC1EC2EC3EC4EC5 screen,   then   very   likely

the   RAM  test   has   failed.

CPU   call   and  trap
BarsECOEC1ECZEC3EC4EC5 tests   have   failed.Faulty8255Chip

Faulty   6845   Chip

Faulty   1797   Chip

Faulty   8253   Chip

Faulty   8251    K/B   Chip

Faulty   8251    RS    232   Chip

EC6EKOEK1 EC6EKOEK1 Faulty   8259   ChipKeyboarderror-

No   response

Keyboard   Error   -

Self-test  failure
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SCREEN    MESSAGE PRINTER    MESSAGE COMMENTS

EloEl1EDOED1E010 EIOEl1EDOED1EDIO 1nterrupt   Error   -
Non-vectored   interrupt

lnterrupt  Error   -
vectored   interruptDiskerrordrive0DiskErrordrive1DiskErrordrive10

(Hard   Disk   Drive)

A   small   diamond   appearing   in   the   extreme   upper   left   corner   of     the     video
display,   indicates   a   failure   in   the   RAM   diagnostics.      An   error   message   is
sent   to  `the   paralllel   port  with   the   following   format:
E   Mc    bb    ssss   wwww
where :
c   =   RAM   conf iguration   number    (hardware   conf iguration   number   of     the     par-
ticular   M20   system)
Conf iguration   3   =   M20   with   at   least   one   32KB   memory   expansion   board

bb   =   Bank   failure   number
The   following   table  cross   references   the   bank   number   against     the     actual
physical   location   of   the   memory.

BANK    NUMBER                                               PHYSICAL    LOCAT10N

Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
First   Expansion   Board
First   Expansion   Board
First   Expansion   Board
Second   Expansion   Board
Third   Expansion   Bard
Third   Expansion   Board
Third   Expansion   Board

ssss  =  What   data   should   be
wwww   =   What   data   was   read
All   the  above   is   best   illustrated   by     an     example.         1f     the     printer     on
power-up   prints  the   following:
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E   M3   01    4000   C000
System   with   configuration   number   3   and   error   occurred   in   bank   01    i.e.      in
FIRST   EXPANS10N    B0ARD.
Data   should   be:0100   0000   0000   0000
Data   read   was:    1100   0000   0000   0000
Faulty  bit   is   the   lefthand  most  one   i.e.   D15.      Looking  at   the     schematics
of   the   B/W   32KB   expansion  `board   we   see   that   U7   is   the   faulty   RAM   chip,
B00TSTRAP    ERROR    MESSAGES                                                                                                                                      `

While  the  boot-strap   loader   is   executing,   several     different     error.    mes-
sages   can  occur.      If   neither   of   the   floppy  disk   drives   is   READY,   the   fol-
1owing   error   message   appears   on   the   video   display:
1nsert   system   disk   and   type   any   key
lnsert  the   diskette   containing   the   PCOS   operating   system  and   depress     any
key.         1f     the   file   pointed   to   by   the   "pcos   fdb"   pointer   on   block   zero   of
any   disk   is   not   properly   formatted   for   boot=strap   loading,   the     following
error   message   appears   on   the   video   display:
Invalid   Boot   Fil:      xx
where   xx   =   00   implies   an   invalid   extent   count     for      the     file     descriptor
block .
xx   =   01    implies   invalid   f ile   type
xx   =   02   implies   an   invalid   block   count
xx   =  03   implies   an   end-of-f ile   error
xx  =   04   implies   parameter   is   out   of   range   for   disk   drive

During   the   boot-strap   process,   if   a     disk     error     occurs,      the     following
error   r"3ssage   appears   on   the   video   display:
Disk   Error:    xx
where   xx   is   the   2   digit   hexadecimal   display  of     the     floppy     disk     driver
return   code.
The   floppy   disk   driver   return   code   is   a   single   byte.      1ts   eight   bits   have
the   following   maning:
bit   7   :   Drive   not   ready   error   (most   significant   bit)
bit   6   :   Write   Protect   Error   (Bad   block   error   for   hard   disk)
bit   5   :   Write   Fault   error
bit  4   :   Record  not   found  error
bit   3   :   Data   transfer   error
bit   2   :   Seek   error
bit   1    :   After   restore,   Not   Track   zero
bit   0   :   11legal   Parameters   (1east   significant   bit)
Several   of   these  bits   can   be   set,   signifying  more   than   one   error.
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5.       OLITEST

5.1        INTRODUCT10N

The   user   diagnostics   are   loaded   via   a   special   diagnostic   disk   supplied   to
the     user.      The   Olivetti   commercial   name   for   this   diagnostic   disk   is   OL1-
TEST.      The   purpose   of   OLITEST   is   to   provide   the   user   with   a   set   of     tests
to   verify   the   functionality   of   the   M20  modules.      The   tests   are   disk   based
and  can   be   selected   individually   as   needed.        These     comprehensive     tests
include     a     keyboard     test,   video  module  test,   a   mini-floppy   disk   test,   a
motherboard   test,   an   RS   232C   lnterface   test,   a   parallel     interface     test,
and     an     lEEE     488     Interface   test.      These  tests  allow  the   user   to   gain   a
degree   of   conf idence   in   the   correct  operation   of   the   system     as     well     as
teach     him   to   discriminate   between   hardware   and   software   problems.      These
tests   allow  the   user   to   relate  more   information   when     communicating     with
the      field     service     personnel.        Field     service   personnnel   should   always
carry   out   the   user   diagnostics   in   order   to   verify  and   confirm   the     user's
complaint.        In     many     cases,   it   is   necessary   and   advisable   for   the   field
service   personnel   to   carry   on   with   the   System   test   in     order     to     confirm
their   diagnosis.

5.2       0PERATING   PROCEDURES

The   Olitest   disk,   when   inserted   into   the   M20   automatically   bootstraps   the
test     executive.        The     Olitest   is   executed   by   placing   the   disk   in   either
the   right   or   left   hand   drive   and   resetting   the   system   (this   may   be   either
a     physical   reset   or   a   keybaord   reset).      A  menu   of   all   the   possible   tests
is   then   displayed:

-     Video   Oisplay   test

-      Keyboard   Test

-      Motherboard   Test

-      Mini-Floppy   Disk   Test

-       RS   232C   Test

-     Parallel   1nterface,Test

-      lEEE   lnterf ace   Test

-     Quit
The   Olitest   diagnostics   are   self   prompting.      A11   the   commands   are      listed
on     the   screen.      The   tests   are   selected   by   positioning   the   cursor   next   to
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the   desired   test.      The   cursor   is   moved   by   using   the   cursor   keys,   only   the
cursor      up   and   cursor   down   keys   are   used    (the   "2"   and   "8"   on   the   keypad).
When   the   cursor   is   next   to   the   desired   test   the   return     key      is     pressed.
This     prints     a   short   description   of   the   test.      Next   the   user   is   asked   if
he   wants   the   test   to   run.      1f   he   decides   he   does   not   want   the   test`to   run
he      enters      "n"     and      the   main   menu   is   displayed.      1f   he   wants   to   run   the
test   he   presses   "y"   and   he   is   asked   how  many   times   he   wants      to      run     the
test.         He   then   enters   a   number   between   0   and   999.      This   test   is   executed
this   number   of   times.       1f   an   error   occurs   then   an   error   code   is   displayed
and     the     test   stops.      The   user   may   get   back   to   the   main   menu   by   pressing
the   key   "S2".      1f  the   tests   finish   with   no   errors   the   operator   may   select
to   either   run   the   test   again   or   go   back   to   the   main   menu.

5.2.1       VIDE0   DISPLAY   TEST

After   selecting   this   test   the   following   test   menu   appears   on   the   Display:

Colour  Pattern   test
Graphic   Pattern
Character   Set
Return   to   Main   Menu

The  tests  are   selected   by  positioning  the   cursor   next   to   the   desired  test
and      pressing     the      return      key.      The   cursor   is   moved   by   using   the   cursor
keys,   only   the   cursor   up   or   down   keys   are   used   (the   "2"   and   "8")      on     the
keypad .

The   user   may   get   back   to   the   main   menu   by   positioning   the   cursor   next     to
"Return   to   Main   Menu"   command   and   then   pressing   carriage   return.

5.2.2       KEYBOARD   TEST

After   selecting  this   test,   a   description  of   the   keyboard   test  appears     on
the     screen.        this     test     first  executes  the   keyboard  self  test.1f  the
self   test   is   succesful,   the   user   is   asked   whether   he     wants     to     continue
with   the   keyboard  test.      If  the   user   presses   "y",   then  a   picture   is   drawn
on   the   screen   with  all   the   keys   shown   as   they  appear   on     the     users     key-
board.         The      user      now   presses   the   key   indicated   by   the   blinking   cursor.
1f   the   shift,   control   or   command   keys   are   being   tested     then     the     shift,
control   or   command   key   is   painted   white   along   with   the   blin.king   cursor   on
the   other   key.      For   example,    if   CONTROL   A   is   being   tested   then      the      con-
trol      key      is      painted     white   and   the   A   key   has   the   cursor   blinking.      The
user   goes   on   to   test   the   next   section   by   pressing   "S2".      When   the   test   is
finished     all      keys      which      were      found      bad      are   displayed.      Each   key   is
checked   three   times   before   it   is   considered   bad.      When   the   keyboard     test
is   completed  all   errors  are   listed.
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5.2.3      NOTHERB0ARD   TEST

After  selecting  this  test,a  short  description  of  the  test  appears  on     the
screen.        The   user   is   then   asked   whether   he   wants   to   run  the   test.      1f   he
answers   "y",   then   he   is   further   asked   how  many   times   he   wants   to   run     the
test.      After   inputting   a   valid   number   (between   0   and   999)   the   motherboard
t=:tsa;:artso::::j::;d:::tu#u:n::::.n°:fs::e±:e::n:;n:u:::s:::¥,S€::u:::

is   asked   whether   he   wants   to   run   the   test   again   or      return     to     the    .main
menu.        The      user     may     stop     the     test      at   any   time   by   pressing   "S2"   and
returning   to   the   main   menu.
1f   an   error  occurs  then  an   error  code   is   displayed  and  the   test   stops.

5.2.4      MIN1-FLOPPY    DISK   TEST

After  this   test   is   selected,   a   brief  description  of   the   test     appears     on
the   screen.      The   user   is   then   asked   whether   he   wants   to   continue   with   the
test   or   not.      1f   he   answers   "y",   then   he   is   asked     to      input     which     disk
drives   he   wants   to  test:   either   drive   0   (right   hand   drive),   drive   1    (1eft
hand   drive),   or   the   hard   disk   drive    (10).      The   user   can   test   any   combina-
tion     of      drives     by     typing      in     the   drive   numbers.      For   example,    if   the
operator   wants   to   test   the   hard   disk   drive   and   drive   zero   he   enters:   0,10
or      10,0.         All      types   of   drives   are   tested:    160KB,    320KB,    640KB   and   hard

:;;::;ri5:eisd::::s. req:::t::s.t:s  :::c:xe::::ä  a:3r::;::dap::::im::e,;h2
minutes   to   execute.

5.2.5       RS   232C    INTERFACE   TEST

After   this   test   is   selected,   a   brief  description  of   the  test     appears     on
the     Display.      This   test   checks   the   serial   port   on   ttie   motherboard   and   if

#:#e#:¥:¥:*±:¥t#F¥¥*k¥
constructTofi7T     The   user-is   then   asked   whether   he   wants   to   continue   with
the   test   or   not.      1f   the   answer   is   "y",   the   user   is   then   asked     how     many
times   he   wants   to   run   the   test.
To   stop   the   test   at   any   time   the   user   presses   "S2".

5.2.6       PARALLEL    INTERFACE    TEST

After   this   test   is   selected,   a  brief   description  of   the   test     appears     on
the      screen.         The     user      is   thn   asked   to   insert   a   loopback   jumper   in   the

port  ofilhei6EheF5oäFa.13äeiection  4T5  for  ioopback     jüffipäFS
constructiH.
parallel

The   user   is   then   asked   whether   he   wants   to   continue   with   this   test   or   no.
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If      the      answer   is   "y",    then   the   user   is   asked   how   many   times   he   wants   to
run  the  test.
The   user   may   stop   this   test   any   time   by   pressing   the   key   "S2".

5.2.7      IEEE   488    INTERFACE   TEST

After  this   test   is   selected,   a  brief  description  of   the  test     appears     c>n
the      screen.         The      user      is   then   asked   whether   he   wants   to   continue   with
this   test   or   no.      If   the   answer   is   "y",   then   the   user   is   asked      how     many
times     he     wants   to   run   the   test.      The   user   may`stop   the   test   at   any   time
by   pressing   ''S2".

5.3      TEST   DESCRIPT10NS

5.3.1       VIDEO   TESTS

The  video  tests  are  used   to   verify  the  operation  of   the   video     controller
and     the     Display     unit     itself .        These   tests  operate   in   both   colour   and
black   and   white.

5.3.1.1      Colour   Patt;rn   Test

This   test   is   mainly   used   to   check   the   different   colours   on   the   M20.         The
test     first     draws  a   pattern   and  then  colours   it   in.      If  this   test   is   run
on   a   black   and   white   M20   then   this   pattern   is   not   coloured   in.      Next     the
eight   different  colours   are   displayed,   one   at   a   time   with   their   names.

If   this   test   is   run   on   a   black   and   white   system   only   black   and   white     is
displayed.

5.3.1.2     Graphic   Pattern

This   section   displays   a   pattern   on   the   screen   which     allows     the     Display
unit   itself   to  be  adjusted.

5.3.1.3     Character   Set

This   section   displays   the   full   M20     character     set      in     both     normal      and
reverse   video.
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5.3.2          KEYB0ARD   TEST

The   purpose   of   thi5   test     is     to     determine     if     all     of     the     mechanical
switches,      the     electronics   and   bell   functions   are   working   properly.      The
electronics   of   the   keyboard   are   tested   using   the   same   self   test     mode     of
the     keyboard     during     power      up     diagnostics.      Each   key   is   checked   three
times   before   it   is   considered   bad.

5.3.3       MOTHERB0ARD    TEST

This   test   checks   the   following  areas   of   the  motherboard:

-      Memory   (including   first   expansion   board)

-      Large   Scale   lntegration   Chips    (LS1)

-CPU

5.3,3.1       Memory   Test

This   tests   the   RAM  memory   and   includes   7   seperate   tests     which     are      exe-
cuted     sequentially.        The   default   number   of   times   these  tests   are   run   is
five   times.      The   following   is   a   description     of     the     seven     tests:      Bank
Select   Test
This   te3Elrites   into   each   16K  bank   its  bank   number.      the   test   then   veri-
fies     that     each     bank  contains   its   bank   number.      This   test   also   verifies
the   correct   operation   of   th   bipolar   mapping  .ROM,   and   all   the   chip     selrct
logic   to   the   RAM   memory   devices.
Fixed   Pattern   Test
ifi-ITtest  writE5io  each  memory  location  the     current     test     pattern     and
immediately     verifies     the     pattern.        The   test   cycles   through   all   of   the
memory   twenty   four   times,   using     a     different      pattern     each     time.        The
twenty      four      patterns   in   hexadecimal    format   are:    FFFF,   0000,    5555,    0101,
0202,    0404,    0808,    1010,    2020,    4040,    8080,    FEFE,    FDFD,    FBFB,       F7F7,       EFEF,
DFDF,    8FSF,    7F7F,     FF00,     00FF,    AA55,     55AA.
Address   Test
This   tesTIFites   into   each  memory   location   its   address.        The     memory     is
then   checked   to   verify   the   addresses.   This   test   is   done   using   byte   opera-
tions.so   that   it   can   first   be   done   using   even   addresses     and     then     using
odd      addresses.         The   test   is   then   repeated   writing   the   comp]ement   of   the
address   into   memory   location.      Thus   all   of   the   memory   is   written   and   read
four   times   in   this   test.
Marching ±
The   same   twenty   four   f ixed   patterns   used   in   the   f ixed     pattern     test     are
used      in     this     test.      The   memory   is   first   filled   with   the   first   pattern.
Starting   at   the   beginning   of   memory   the   pattern   is   read   and   verified,   and
then   the   complement   of   the   pattern   is   wriiten   into   the   cell   and   verified.
The   test   then   goes  to   the   next   cell   and   repeats   the     same     process     until
the   end   of   memory   is   reached.      When   the   end   of   memory   is   reached   the   test
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starts   backwards   verifying   the   pattern,   complementing   it,   storing   it,   and
verifying     it.        This   is   repeated   for   each   cell   until   the   beginning   loca-
tion   is   reached.      This   process   is   repeated   for   all   24   patterns.        A11     of
memory   is   written   and   read   96   times   in   this   test.
Buss   Noise   Test
TFi?ta3ru3€Ttwo   unique   instructions   of  the   Z8001   CPU  to     exercize     the
memory,      address     and   data   busses.      The   test   fills   the   memory   with   a   pat-
tern   using   the   LDIR   (Load,    Increment   and   Repeat)    instruction.      Memory      is
then     checked   using   the   CPIR   (Compare,    lncrement   and   Repeat)    instruction.
This   is   repeated   using  all   24   fixed   patterns.      This     entire     sequence      is
then   repeated   s   times.      all   of   memory   is   written   and   read   192   times.
Moving   inversion   Test
This   te st  uses  a a5fiFlex   algorithm   in   which     a     field     of     zero     bits
inverted      and     then      reinverted     again     with      each   pass.      This   process
repeated   using   address   steps   which   with   each   pass   are   multiplied   by     two.
This     test      is      run     first     with     a      forward   sequence   and   then   a   backward
sequence.      Several   main   characteristics   of   this   algorithm   are     that     each
write     is     written     between     two   read   actions,   and   that   the   addresses  are
generated   in   different   increments   and   directions.
Refresh   Test
This  tesTITrst  writes  a   zero  pattern  to  all  blanks  under  test.     The  test
then     delays   10   seconds   and   verifies   that  all   memory   locations   still   con-
tain   the   zero   pattern.      This   is   repeated   using     an     FFFF     pattern.        This
test     verifies     that     the     RAM  memory   is   being   correctly   refreshed   by  the
video   display   circuitry.

5.3.3.2      CPU   Test

This   test   is   an   exhaustive   test   of   the   CPU  chip.      All   of     the     addressing
modes     and     instruction   classes  performed   in   the   power-up   diagnostics   are
tested   again   in   a   more   complete   manner.      That   is,      using     many     different
registers   in  the   different  modes.
A  test   of   the   CPU   registers   is  performed.     This   test   checks   each   register
for     storage     ability     and     pattern  sensitivity.      This   is   accomplished   by
testing   with  many  different   fixed   patterns,     using     shifts     and     rotates,
loads   and   exchanges.

5.3.3.3      LSI   Chip   Test

This   test  tests  the   functionality  of   the   following   integrat.ed  circuits:
both   8251    USARTs,    8253   Timer,    8255   Parallel       1/0      Chip,      6845      CRT     con-

troller,      1797     Floppy     Disk   Controller.      Various   registers   are   tested   as
well   as  the   chip   enable   logic   and  the   data   path   to  the   chips.

5.3.4         MINI-FLOPPY   01SK   TEST

This   test  enables  the   user   to   verify  the  correct  operation  of   one  or     two
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disk     drives   present   as   well   as   the   disk   interface.      This   test   works   with
any  disk  that   has   some   free   space   remaining,   although   it   is   best   to   use   a
blank     formatted   disk.      Each   pass   takes   approximately   2   minutes   per   drive
to   execute.      This   test   writes   a   random   buffer   to   the   entire   disk   and  then
verifies   it.

5.3.5       RS   232C    INTERFACE   TEST

This   test,   as   explained   before   requires   a   jumper   to   be   connected     to     the
RS   232C   serial   port   connector.      This   jumper   connector    (STAC   code:    57841Y)
is   the   same   used   for   System   Test   and   Codia.         This      jumper      connects      the
following       signals:       RXD      to      TXD;       RTS    to   CTS;    DSR    to    DTR;    and   CLKOUT    to
CLKIN.      This   jumper   allows   complete   testing   of   the   RS   232C   interface.
The   test   program   first   verifies  the   correct  operation     of     the     handshake
lines     by     placing   data   patterns   on   the   DTR  output   line,   and   then   reading
the   DSR   status   bit.      This   verifies   the   DSR   and   DTR   functions     within     the
USART     and      the   buffers.      The   RTS   is   then   made   inactive   and   an   attempt   is
made   to   send   and   receive   data.      If   the   RTS     output      and     CTS      inputs     are
working     properly,      no      data      should     be      received.      The   RTS   is   then   made
active   and  the   attempt   is   made   again.        This      time     the     data     should     be
received.        This     verifies   correct   operation  of   the   RTS   and   CTS   functions
of   the   USART   and   the   line   buffer   and   receiver.
The   TXD  and   RXD   and   associated   buffer   and   receiver   are   tested   by      sending
out   streams   of   various   data   and  checking   to   make   sure   they   are   received.
This   test   also   tests   the   TWIN   RS   232C   board   if   it   is   present.      It     infact
checks   either   the   RS   232C   or   current   loop   options.

5.3.6       PARALLEL    INTERFACE    TEST

This   test   requires   the   jumper   to   be   connected   to   the   parallel     port     con-
nector.        The     jumper     connects     the     A     port      (outputs)      to     thebports
(inputs),   and   then   connects   various   handshake   signals     used     on      port     C.
The     test   writes  all   256  binary   patterns   to  the  output   port   and   reads   the
input   port  after   each   output   to   verify   correct  operation.      The     handshake
signals      (strobe     and   acknowledge)   are   tested   using   the   set   and   reset   bit
functions   of   the   8255   chip.

5.3.7       IEEE   4881NTERFACE    TEST

This   test   does   not   require   any   jumpers   to   be     installed     and     checks     the
main   components   of   the   lEEE   488   interface:
Controller   Circuit   (8292)
Talker/Listener    (8291A)
Interface   Circuitry   (8293)
1nterrupt   Circuitry
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5.4       ERROR   MESSAGES

5.4.1        VIDEO    ALIGNMENT    TEST

No   errors  are  displayed   since  this   test   relies  entirely  on     the     user     to
determine   if   the   Display   is   correct   and  aligned   properly.

5.4.2       KEYB0ARD   TEST

No   error   codes   are  displayed   in   this   test.      If     the     keyboard     self     test
fails     then     a     message     is     displayed     saying   that   the   keyboard   test   has
failed.      The   remainder   of   the   test   notifies   the   operator   if   any     keycodes
are   received.      When   the   keyboard  test   is   completed   all   errors   are   listed.

5.4.3      MOTHERB0ARD   TEST

The   following   error   codes   are   displayed:
Error   -256     Er[or   on   Motherboard
Error      256      Error   on   RAM   Expansion   Board
Error   1
Error   2
Error   3
Error   4
Error   5
Error   6
Error   7
Error   8

8255   Chip   Error
6845   Chip   Error
1797   Chip   Error
8253   Chip   Error
RS   232C   8251    Chip    Error
Keyboard   8251    Error
8259   Chip   Error
Z8001    CPU   Error

5.4.4      MIN1-FLOPPY   DISK   TEST

The   following  errors  are   displayed:
Error   51           Data   read   from   disk   incorrect
Error   57           Disk   l/O   Error

5.4.5       RS   232C    ERROR

The   following   errors   are   displayed
Error   2
Error   4
Error   8

5-8

Motherboard   Serial   Port   Failure
Twin   RS   232C   port   0   Error
Twii-i    RS    232C   port    1    Error    .
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5.4.6       PARALLEL    INTERFACE    ERROR

The   following   errors   are   diaplayed:
Error   1            Port   A   to   Port   8   Error
Error   2            PC5   Error
Error   3           PC4   Error

5.4.7       1EEE   4881NTERFACE    TEST

The   following   errors   are   displayed:
Error   -1         No   Board   present
Error      1          8259A   chip   Error
Error       2         8291AChip    Error
Error      3         8292Chip   Error
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5.5       JUMPERS

5.5.1        SERIAL    TEST

The   following   jumper   is   required   for   the   motherboard   RS   232C      test      (same
as   System   Test).      1t   must   be   installed   on   motherboard   connector   J7.

NAME

TXD

CTS

DTR

DTR

DTR

TXC-
LOCKOUT

PIN                   NAME

IRXD

5RTS

3DSR

10                      RING    DETECT

12                      SIGNAL    DETECT

13                      RXCLOCKIN

1 A

2 8

3 C

4 D

5 E

6 F

7 H

8 J

0 K

10 1

11 M

12 N

13 P

14 R

15 S

Fig.      5-1      Motherboard   Serial   Jumper
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The   following   jumper   must   be   installed   on   J35   if   the   TWIN   RS      232C      Board
is   present:
RS    232C    Mode

NAME

TXD01

TXD02

CTS01

CTS02

PIN                   NAME

11                          RXD01

32                     RXD02

3                     Cround
3                     Ground

Fig.        5-2       RS    232C    Loopback    Jumper
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1 A

2 8

3 C

4 / D

5 / E

6 / F

7 H

8 J

9 K

10 L

1' M

12 N

13 P

4 R

15 S

16 T

17 U

18 V

19 W

20 X

21 Y

22 Z
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Current   Loop   Mode

NAME

LPSLI
LPSL2

TCL01

TCL02

TCL03

TCL04

NAME

Ground
Ground
RCL01

RCL02

RCL03

RCL04

1 A

2 8

3 ~ C

4 D

5 E

6 F

7 H

8 J

9 ' K

10 ' L

11 M

12 N

13 p

14 Fi

15 S

16 T

17 U

18 t V

19 W

20 ' X

21 Y

22 Z

>   plN    1

>   PIN   43

Fig.       5-3      Current   Loop   Loopback   Connector
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5.5.2      PARALLEL    TEST

The   following   jumper   must   be   installed   on   the   motherboard     parallel     con-
nector   J6   (same   as   System   Test):

1 A

2 8

3 C

4 D

5 E

6 F

7 H

8 J

9 K

10 L

11 M

12 N

13 P

'4 R

'5 S

16 T

'7 u
18 V

19 W

20 X

211 Y

22 Z

>   plN   1
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6.       SYSTEM   TEST

6.1        INTRODUCTloN

The   System   Test   comprises   a   series   of     tests     resident     on     diskette     and
loaded     into     RAM     memory.        There     are   three   System   Test   diskettes.      The
first  contains  all   the  major   tests,   the   second     contains     only     the     Hard
Disk     test,      and  the  third   contains   the   tests   for   the   Twin   RS   232C   board.
Sections   6.2  to   6.4  deal   with  the   first   System  Test     diskette.        It     con-
tains     all     the     tests      for   the   major   M20  modules   (CPU  test,   Memory   test,
Video   test,   Lsl   test5,   Keyboard     test,      Min-Floppy     Disk     test,      RS      232C
interface  test,   Parallel   1nterface  test,   Parallel   printer  test).
This   diskette   is   used   by   the   field   engineer   for     functional     verification
of     the   M20   system   following   repair   as   well   as   for   alignment   of  the   vari-
ous   modules.      This   diskette   is   also   used   by     the     Olivetti     Manufacturing
and     Quality     Assurance     Organizations.        This     test     runs     with   the   pcos
Operating   System   hardware   drivers.      Along   with   the   test     programs,      diag-
nostics  are  also   provided  to  allow  fault   isolation  of  a   failing   system.

6.2       0PERATING   PROCEDURES

The   system   test   diskette,   when   inserted   into  ttie   M20   system   automatically
bootstraps  the  test  executive.
SHOULD   THE    SYSTEM   TEST    FAIL    T0    LOAD    BECAUSE    0F'    A    BLOCKING       ERROR        IN        THE

POWER-UP        DIAGNOSTICS,     THEN    THE    0PERATOR    HAS    T0    GROUND    U11     PIN    8    0N    MOTH-

ERB0ARDS    0F    LEVEL    "CP2"   'AND    PUT   JUMPER    ZA    IN       POSIT10N       ZA-1        0N       MOTHER-

BOARDS        0F       LEVEL        "D4"    AND    0NWARDS.        THE    SYSTEM    TEST    WILL    THEN    BE    LOADED

AND    BYPASS     SOME    BLOCKING    ERRORS.

The   error   logging   option   is   then   displayed.      The   operator   has   the     option
of   choosing   whether    :
a)   the   errors   are   to   be   displayed   on   the   CRT   Display   only
b)   the   errors   are   to   be   displayed   on   the   CRT   Display   and   also   printed   .  on
the  serial   printer
c)   the   errors   are   to   be   displayed   on   the   CRT   Display   and   also   printed     on
the   parallel   printer
d)   the   errors   are   to   be   displayed   on   the   CRT   Display   and      logged     to      the
diskette   in   drive   1.

The   following   message   infact   appears   on   the   display:
0   =   No   printer   connected
1    =   Serial   printer
2   =  Parallel   printer
The   operator   then   depresses   key   "0"   or   key   "1"   or   "2"     depending     on      the
error   logging   desired.
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To   exit   to   main   menu   the   operator   depresses   the   key   "q".

The   operator   then   has   to   answer   a   series   of   questions   regarding   the     par-
ticular
configuration   of   the   system   in   use,    as   shown   below.

Drive(s)   to  test:

Enter   Selection:

Single   Sided   Drive?

Enter   Selection:

Number   of   Tracks

Enter   Selection:

Reformat   Diskette(s)?

Enter   Selection:

Compare   Memory   data?

Enter   selection:

0   =   Drive   0   (default)
1    =   Drive    1
2   =   Both   0   and   1

1    =    Yes     (160KB)

0   =   35   Tracks    (160/320KB)
1    =   40   Tracks    (160/320KB)
2   =   70   Tracks    (640KB)
3   =   80   Tracks

0   =   No    (default)
1    =   Yes

0  =  yes   (default)
1=no

Enter   number   of   expansion   board(s)    (0   to   3)?

A   menu   of  all   the   possible  tests   is   then   displayed.      The   following   is   the
menu     that   appears  on   the   Display   after   the   operator   has   chosen   the   error
logging  0Ption:
1      Video   Alignment   Test
2     Z8001   test
3      LSI   Chip   Test
4     Keyboard   Test
5     rkmory   Test
6      Mini-Floppy   Disk   Test
7     RS   232C   lnterface   Test
s     Parallel   1nterface   Test
9     Parallel   Printer   Test
10   Mini-Floppy   Disk   Write   Protect   Test
11    Mini-Floppy   Alignment   and   Eccentricity   Test
12   Auto   Test   (tests   2-8)
13   System   Exercisor
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14   0perator   Entered   Test   List
15   Configure   System   Test

The   operator   can   depress   CONTROL    (BLUE   SHIFT)    and   "C"   keys   simultaneously
to   interrupt   any   of  the  above   tests   and   return   to   the   main   menu.

6.3       TEST   DESCRIPT10N

The   following   is   a   description   of   the   various   tests.

6.3.1       VIDE0   MO0ULE   TEST    (SELECTED   BY    DEPRESSING    '1')

The   purpose   of  this  test   is   to  verify  the  correct   operation  of  the     video
controller   circuit  and  the   display  unit.     Various   video  test  patterns   are
displayed.      These   are   rranged   in   such   a   manner   that   proper     alignment     of
the   CRT   display   can   be   checked.      The   video   test   menu   is   as   follows:
0   =   Graphics   attern   Test   (default)
1   =  Character   Pattern   Test
2   =   Reverse   Video   Character   Test
3   =   Screen   Illumination   Test
4   =   Colour   Bars   Test
5   =   Full    Screen   Coloured   Test
6   =   Exit   f rom   Video   Alignment   Test

For   each   test  the  operator   can   depress  any   key  to   obtain  the   test   pattern
displayed      on     the      screen.         Also,      the     operator   can   depress   any   key   to
return   to   video   test   menu.      To   return   to   maio   menu   the   operator   depresses
the   key   "6".      The  operator   may   select   any   series   of   colour   bars   up   to   the
limit   of   the   system   to   display   at   one   time.      That      is     the     operator     may
select     four     different     colours   for   the   four   colour   system   and   eight   for
the   eight   colour   system.      No   restrictions     are     placed     on     the     operator
selection.         However,      should     the     operator     enter     a   larger   number   than
seven,   the   program   only   looks   at   the   least   three   significant   bits.

6.3.2     CPU   TEST   (selected   by   depressing    '2')

All   registwrs   (excluding   the   refresh   counter)   are   checked   to   verify     that
all      bits   can   be   set   to   zero   and   one.      The   following   addressing   modes   are
tested   on   the   ZSOOI   CPU   chip:       register,      lmmediate,       Indirect      register,
Direct   Address,    lndexed   Address,    Relative   Address,    Base   Address,   and   Base
lndexed   Address.
The   fo]1owing   instruction   classes   are   tested   on   the   Z8001    CPU:      Load     and
Exchange,      Arithmetic,      Logical,      Control,      Bit      manipulation,    Rotate   and
shift,   Block   transfer,    1nput   and   output.
The   following   modes   are      tested:      system,      normal,       segmented,      and      non-
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segmented.
The   following   traps   are   tested:   vectored   interrupt,      non-vectored     inter-
rupt,   system   call,   priveleged   instruction.
The   operator   has   the   option   of   choosing   whether   he   wants   the   CPU   test     to
run      in      L00P      MODE      or      NO.         To   exit   f rom   loop   mode   the   operator   has   to
depress   the   CONTR0l    (BLUE   SHIFT)    and   "C"   keys   simultaneously.

6.3.3       LSI    CHIP    TEST    (SELECTED   BY    DEPRESSING     `3')

This   test  tests   the   functionality  of  the   following     integrated     cir`cuits:
both      8251       USARTs,       8253      Timer,       8255      Parallel    1/0   chip,    6845   CRT   Con-
troller,    1797   floppy   Disk   controller.      Various   registers     are     tested     as
well   as   the   chip   enable   logic   and   the   data   paths   to   the   chips.
The   operator   has   the   option   of   choosing   whether   he   wants   the   Lsl   test      to
run      in      loop   mode   or   not.      To   exit   f rom   loop   mode   the   operator   depresses
the   CONTROL    (BLUE   SHIFT)    and    "C"    keys    simultaneously.

6.3.4       KEYBOARD    TEST    (SELECTED   BY    DEPRESSING    '4')

The   purpose   of   this   test     is      to     determine      if     all      of     the     mechanical
switches,      electronics,   and   the   bell   functions   are   working   properly.      The
keyboard   self   test  and   bell   function  are   first     tested     ten     times.        The
keyboard   country   is   then   displayed   on   the   CRT   Display   for   verification   by
the   operator.      The   keyboard   layout   then   appears   on      the     screen     and     the
operator      is   asked   to   depress  the   key   indicated   by   the   cursor.      thete   are
four   modes   of   operation:    Unshift   Mode,    shift   Mode,    Control   Mode,      Command
Mode.         To     advance   from   one   mode   to   the   next   the   operator   has   to   depress
'S2'    key.      To   exit   from   the   test,   the   operator   has   to      depress      'S2'      key

while    in    COMMAND   mode.

EEEEEEEE
EEEEEE

EEEEEE
EEEEEEE

Fig.        6-1       M20    Keyboard    with    UNSHIFT   MODE    Raw    Keycodes
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EEEEEEEEEEEEEE
EEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEE

Fig.       6-2      M20   Keyboard   with   SHIFT   MODE   Raw   Keycodes

EEE]EEEEEEEEEEE EEEE
EEE]EEEEEEEEEEE EEEE

EEEEEEEEEEE
EEEEEEEEEEEEEiTE EEEE

EEEE

Fig.       6-3      M20   Keyboard   with   CONTROL   MODE   Raw   Keycodes

EEEEEEEEEEEEEE EEEE
EEEEEEEEEEEEEE EEEE
EEEEEEEEEEEEEEEEEEEEEEEEE EEEE

EEEE

Fig.        6-4       M20    Keyboard    with   COMMAND   MODE    Raw   Keycodes
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6.3.5       MEMORY    TEST    (SELECTED    BY    DEPRESSING    '5`)

The   RAM   test   includes   5   seperate   tests   which   are     executed      sequentially.
The      default   number   of   times   of   these   tests   are   run   is   f ive   times.      After
having   chosen   the   memory   test   the   operator   is   provided   with   the   following
options:
0   =  test   (entire  memory   test   is   carried   out)
1   =   quit   (abort   test   and   return   to   menu)
3   =  stop   on   error   (test   stops  on   first   error   encountered)
5   =   no   stop   on   error   (test   does   not   stop,   even   if     an     error      is     encoun-
te red )
2   =   display   banks    (memory   banks   are   displayed)
4   =   print   banks    (memory   banks   are   printed)
6   =   test   bank(s)
The   operator   depresses   any   of   the   above   keys.      For   example,   the     operator
depresses   the     key   "3",followed   by   carriage   return,    followed   by   "0",    fol-
1owed   by   carriage   return,    if   he   wants   to   run   the   memory   test   and   stop     on
error .
The  operator   then   has   to   select   the  options   for   the  test.        By     inserting

sT:;ia;ed;a::ä:::er::t:::omaf::cai!;.   Setection.     the     default     vaiue     (as
The   first   option  allows   the   operator   to   chc>ose   whether   he     wants     to      run
the      test      in      loop   mode   or   no.      The   loop   mode   is   chosen   by   default.      The
second  option   allows   the   operator   to   enter   the   testing   sequence.
The   memory   tests   are   the   following:
0   =   Default   Sequence   (1,2,3,4,5,6,7)
1    =   Bank   Select   Test
2   =   Fixed   Pattern   Test
3   =   Address   Test
4   =   Marching   Test
5   =   Buss   Noise   Test
'    =   Moving   lnversion   Test

=   Refresh   Test
To   exit   f rom   the   memory   test   and   return   to   rnain   menu   the   operator   has      to
depress    'CONTROL'    and    'C'    keys   simultaneously.
The   following   is   a   description  of   each   of   the   7   tests   that   are   performed:

BANK    SELECT    TEST

This   test   writes   into   each   16K  bank   its   bank   number.      The   test   then   veri-
fies     that     each     bank     contains   its   bank   number.      This   test   verifies   the
correct   operation  of  the   bipolar   mapping   ROM,   and  all   chip     select     logic
to   the   RAM   memory   devices.

FIXED    PATTERN    TEST
This  test   writes  to  each  memory   location  the     current     test     pattern     and
immediately     verifies     the     pattern.        The  test   cycles   through   all   of   the
memory   twenty   four   times,   using  a   different   pattern   each     time.        The     24
patterns      in      hexadecimal      format   are:FFFF,    0000,    5555,    0101,    0202,    0808,
1010,    2020,    4040,    8080,    FEFE,    FDFD,    FBFB,    F7F7,    EFEF,    DFDF,        8FSF,       7F7F,
FF00,    00FF,    AA55,    55AA.

ADDRESS    TEST

This   test   writes   into   each  memory   location   its   address.        The     memory     is
then     checked     to     verify  the   addresses.      This   test   is   done   by   using   byte
operations   so   that   it   can   f irst   be  done   using     even     addresses     and     then
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using   odd  addresses.      The   test   is   then   repeated   writing   the   complement   of
the   address   into   memory   location.      Thus   all   of   memory   is   written   and   read
four   times   in   this  test.

MARCHING    TEST

The   same   twenty   four   fixed   patterns   used   in   the   f ixed     pattern     test     are
used     in     this     test.      The  memory   is   first   filled   with   the   first   pattern.
Starting   at   the   beginning   of  memory  the   pattern   is   read   and   verified,   and
then  the   complement   of  the   pattern   is   written   into   the   cell   and   verified.
The   test   then   goes   to   the   next   cell   and   repeats   the     same     process     until
the   end   of   memory   is   reached.      When   the   end   of   memory   is   reached   the   test
starts  backwards   verifying  the   pattern,   complementing   it,   storing   it,   and
verifying      it.        This   is   repeated   for   each   cell   until   the   beginning   loca-
tion   is   reached.      This   process   is   repeated   for   all   24   patterns.        A11      of
memory   is   written   and   read   96   times   in   this  test.

BUSS    N0lsE    TEST
This   test   uses   two   unique   instructions   of   the   Z8001   CPU  to     exercise     the
memory      ,   address   and   data   busses.      The   test   fills   the   memory   with   a   pat-
tern   using   the   LDIR   (Load,    Increment   and   Repeat)    instruction.      Memory      is
then     checked   using   the   CPIR    (Compare,    1ncrement   and   Repeat)    instruction.
This   is   repeated   using  all   24   fixed   patterns.      This     entire     sequence     is
then   repeated   s   tin€s.      All   of   memory   is   written   and   read   192   times.

MOVING    INVERS10N    TEST

This   test   is   useful   in   uncovering   pattern   sensitivity   in   the   RAM   devices.
The     test     uses     a     complex     algorithm      in     which   a   field   of   zero   bits   is
inverted   and   then   reinverted   again     with     each     pass.        This     process     is
repeated      using   address   steps   which   with   each   pass   are   multiplied   by   two.
The   test   is   run   f irst   with     a      foreward      sequence     and     then     a     backward
sequence.        Several     main   characteristics   of   this   algorithm  are   that   each
write   is   between   two   read   actions,   and   that   addresses     are     generated     in
dif ferent   increments   and   directions.

REFRESH    TEST

This   test   first   writes  a   zero  pattern  to  all   banks   under   test.     The     test
tnen     delays   10   seconds   and   verifies   that  all   memory   locations   still   con-
tain   the   zero   pattern.      This   is   repeated   using     an     FFFF     pattern.        This
test      verifies     that     the     P`AM  memory   is   being   correctly   refreshed   by   the
video   display   circuitry.

6.3.6      MIN1-FLOPPY   FUNCTI0NAL   TEST    (selected   by   depressing    '6')

The   program   in5tructs   the   operator   to   insert   a   scratch   diskette   into     the
drive     under     test.        A   diskette   must   be   used   on   which   the   entire   surface
will   be   written.
The   operator   then   selects   the   options   for   the   test.      By   depressing   only  a
carriage     return     for     the   selection,   the   default   value   (as   displayed)   is
entered   automatically.
The   operator   is   asked   if   he   wants   to   run   the   test   he   chooses   in   loop   mode
or   not.
The   operator   than   chooses   the   tests   he   wants   to   carry   out.sequence.
The   tests   available   are:
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0   =   Default   sequence    (1,4,5,2,3,5)
1    =   Write   Tracks   1    to   Max
2   =   Write   Tracks   Max   to   1
3   =   Read   Tracks   1    to   Max
4   =   Read   Tracks   Max   to   1
5   =   read   Random   tracks
6   =   Read   Track   Max
To   exit   from   the   mini-floppy   disk   test   the   operator   has   to   depress   the

TEST  1    :   Test   1   writes  the  current  test   patterns   to  the   diskette   starting
with     track     1      and   continuing   to   track   34.      Following   each   track   write   a
verify  operation   is   performed.      The   verify     operation     reads     the     entire
track     but     does   not   do   a   data   comparison   on   the   data   read.      Side   zero   is
written   and   verified   first   and  then   side   one   is   written   and   verified.

TEST  2:   Test   2   writes   the  current  test   patterns  to  the  diskette     starting
with     track      34     and   continuing   to   track   1.      Following   each   track   write   a
verify   operation   is   performed.     The   verify     operation     reads     the     entire
track     but     does   not   do  a   data   comparison   on   the   data   read.      Side   zero   is
written   and   verified   f irst   and  then   side   one   is   written   and   verified.

TEST   3:   Test   3   reads   the   diskette   starting   with   track   1   and   continuing   to
track   34.      Following   each   track  a   verify   of   the   data   read   is   performed   if
this  option   is   turned   on.      Side   zero   is   read   and   verified   first   and     then
side   one   is   read   and   verified.

t:sTt:;c|e;f  4F:i:::i::ee:::k::::ks:a:::T?yw:tht::a3ät:4re:ädisc3::i::::g
if  this   option   is  turned   on.      Side   zero   is   read   and     verified     first     and
then   side   one   is   read   and   verified.

TEST   5:   Test   5   reafs  a   random  track  and  verifies   the   data   if   that     option
is     turned   on.      Side   zero   is   read   and   verified   first   and  then   side   one   is
read   and   verified.

TEST   6:   Test   6   reads   track   34  and   verifies  the   data.      Side   zero     is     read
and   verified   first   and   then   side   one   is   read   and   verified.

TEST    PATTERNS

Each  sector   is   written  as   follows:   the   first  byte   is     the     track     number,
the     second     byte     is     the     side   number,   and  the  third  byte   is  the  sector
number.      The   remaining   253  bytes   contain   one   of  the   five     different     test
patterns.        1n  the   first   four   patterns  all   of  the   253   bytes   are  the   same.
The   byte   patterns   (in   hexadecimal)   are:    E5,    86,   99,   and     A1.         The      fifth
pattern      is   an   incrementin   g   pattern:   byte   4  contains  a   3,   up   to   byte   256
which   contains   an   FF    (hex).
The   patterns   are   written   with  pattern  1   in  sector   1,   patterT   2   in     sector
2     up     to   pattern   5   in   sector   5,   and   then   starting   over   with   pattern   1   in
sector   6.     On   each  pass  of  the  test  the  patterns   written  to     each     sector
are     changed     by     one,   so   that  after   5   passes   each   sector   on   the   diskette
contains  all   5  patterns.      (During  the  second  pass  pattern   2   is   written  to
sector   1,   pattern   3  to  sector   2,   etc.      During  the  third   pass   pattern   3   is
written  to   sector   1,   pattern  4  to   sector   2  etc.)

TESTING    DISPLAYS

A  status   indicating   the   current  test,   the   drive   number,   track   number,   and
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side     number     are     continually     displayed   on   the   display  during   the   test.
Following   each   complete   pass   of   the   test     sequence     the     pass     and     error
count  are  displayed   on   the   display.

6.3.7      RS   232C    INTERFACE   TisT    (SELECTED   BY   DEPRESSING    '7')

This  test   requires  a   jumper   to   be   connected   to   the   RS   232C   serial   port   on
the   motherboard.      This   jumper   connects   the   following   signals:    RXD   to   TXD,
RTS   to   C.TS,   and   DSR   to   DTR.      The   ].umper   pin   configuration   is   given   at   the
end      of     this      chaper.      The   STAC   code   for   this   jumper   is   578451    Y.      Check
also   that   the   TNSPR   jumper   block   on   motherboard   is   configured   as   follows:
T   to   T2;
N2   to   P2;
P   to   P1;
S   to   S2;
R    to    R1;

The   test   program   verifies  the   correct  operation   of   the   handshake   lines   by
placing     data      patterns     on   the   DTR  output   line,   and   then   reading   the   DSR
status   bit.      This   verifies   the   DSR   and   DTR   functions   within   the   USART  and
the     buffers.        The     RTS      is   then   made   inactive   and   an   attempt   is   made   to
send   and   receive   data.      1f   the   RTS   output   and   the   CTS   inputs   are     working
properly,      no      data      should     be   received.      The   RTS   is   made   active   and   the
attempt   is   made   again.      This   time   the   data   should   be   received.      This   ver-
ifies     correct     operation     of     the   RTS   and   CTS   functions   of   the   USART   and
line   buffer   and   receiver.
The   TXD  and   RXD   and  associated   buf fer   and   receiver   are   tested   by     sending
out     streams   of   various   data   and   checking   to   make   sure   they   are   received.
This   section   is   interrupt   driven   and   tests   the   RXRDY   and   TXRDY   lines   from
the     USART      (which     are   used   to   generate   the   interrupts).      Provisions   are
also   made   to   allow   looping   on   the   USART   programming,    the   handshake      tests
and   the  transmit-receive   test.      This   allows   easy   debug   of   problems   on   the
RS   232C   interface.
To   exit   while   in   loop   mode   the   operator   depresses    'CONTROL'    and    'C'       keys
simultaneously.

6.3.8       PARALLEL    INTERFACE    TEST    (SELECTED   BY   DEPRESSING    `8')

This   test   requires   a   jumper   to   be   connected   to  the   parallel   port     on     the
motherboard.         The     jurrper     connects     the     A   port   (outputs)    to   the   8   port
(inputs),   and   connects   the   various   handshake   signals   used   on   Port   C.      The
STAC   code   for   this   jumper    is   5784854V.
This   test   writes  all   256  binary  pat.terns   to  the  output   port  and   reads   the
input     port     after     each     output     to     verify     the   correct  operation.      The
handshake   signals   are   implicitly   tested.
This   test   allows   looping   on   programming     of     the      8255,      and      looping      on
either  of  the  port  tests.
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6.3.9       PARALLEL    PRINTER    TEST    (SELECTED   BY   DEf'RESSING     '9')

The   printer   tests   prints   a  standard   message   to  the   parallel   printer     port
so     that     the     operator     can   visually   verify   the   correct   operation   of   the
printer   attached   to   the   M20   system.

6.3.10       MIN1-FLOPPY   WRITE    PROTECT    TEST    (SELECTED   BY    DEPRESSING     '10')

The   floppy   disk   write   protect   test   provides   the   operator   with   the     option
of     performing     the     test      on   drive   0   (default   drive)   or   on   drive   1   or   on
both  drives.
The   operator   is   then   asked   if   he   wants   to   perform   this     test     in     a     loop
mode   or   not.      The   default   is   YES.
The   operator   is   then   asked   if   he   wants   to   perform   this     test     in     a     loop
mode   or   not.       The   default   is   YES.
The   operator   is   then   asked   to   mount   a   write   protected   diskette     into     the
disk   drive(s)   he   has   chosen   to  test.      The  operator   can   then   press   any   key
to   begin   the  test  and  the  write   protect   function  of   the   drive   in   question
is  tested.
On   the   CRt   Display   the   operator   is   informed   whether   this     test     has     been
successful   or   not.

6.3.11        MiNi-FLOppy   ALIGNrfiNT   &   ECCENTRICITy   TEST    (SELECTED   By    DEPRESSING     '11  ')
`11   '   )

This   test   requires   the   use   of   the   MARGINED   DISK    (STAC   code   000477G).       THe
operator      is     then   asked   to   insert   the  margined   disk   into   the   drive   under
test.     Upon   completion  of  the  test  the  operator   is   instructed  to   reinsert
the  system  test  diskette.
The   margined   disk   allows   the   software   to   check   the   alignment   and     perfor-
iTiance     parameters     of     the     f loppy     disk   drive.      This  test   is   a   read   only
test,   so  that  the  contents  of  the  diskette  are  not  destroyed.     This     test
consists     of     reading     specific     patterns     in     specific     locations   on   the
di skette .

6.3.12       AUT0    TEST    (SELECTED   BY   DEPRESSING    '12')

This   test   performs   tests   2   to   s   already   described:      CPU     test,      Lsl     chip
test,      keyboard     test,   memory  test,   mini-floppy   disk  test,    RS   232C   inter-
face   test  and   parallel   interface   test.        The  auto  test   loops     continually
and     the     operator      has      to      depress    'CONTROL"   and    'C'    simultaneously      to
return   to   main   menu.      At   one   point   in   this   test   the   CRT     display     appears
dark      for     a     couple   of   seconds.      This   occurs   during   the   memory   test   when
the   memory   area   is   being   filled   up   with   zeroes.
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6.3.13       SYSTEM   EXERCISOR   TEST    (SELECTEI)   BY   DEPRESSING    '13')

The   purpose  of  this   test   is   to     check     the     system     for     any     interactive
faults.        The     system  exercisor   simultaneously   tests   many   functions.      The
following  are   intermixed   in   a   random   fashion:   Serial      port     transmit     and
receive     interrupt   processing,   f loppy  disk   1/0,   parallel   port   processing,
memory   and   video   tests.

6.3.14      0PERATOR   ENTERE0   TEST   LIST    (SELECTED   BY   DEPRESSING    '14')

This   test  allows  the  operator  to   choose   a   particular   sequence  of  tests   he
desires.
lnfact   after   the   question   "Loop   Mode   or   No?"   the   message:
ENTER    ANY    SEQUENCE    0F    TESTS

appears  on   the   screen.
Note:   lnsert   the   number   of   each  test   desired   seperated   by   a   space.

6.3.15       CONFIGURE    SYSTEM   TEST    (SELECTED   BY   DEPRESSING    '15')

This  test  configures  the   particular   system  under   test.     1nfact     it     is     a
repetition     of   the  questions   that  appear  before  the  main  system   test  menu
appears.

6.4       ERROR    MESSAGES

The   following   section   describes   the   types   of  messages      from     the     various
tests.

6.4.1        VIDE0   MODULE    TEST

Since  this   test   relies  entirely  on     the     operator     to     determine     if     the
display      is     correct     and  the   CRT   is  aligned   properly,   no   errors   that   the
comput.er   can   recognize   are   possible   in   this   test.

6.4.2      Z800l    CPU   TEST

Message    displayed:    Z8001    CPU    TEST    FAILED
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6.4.3      LSI   CHIP   TEST

Message   displayed:    LSI    CHIP    TEST   FAILED
The   specific   name   of   the   faulty   Lsl   chip      is      also      displayed.         The      LSI
chips   are   the   following:
8251    (Keyboard   lnterface)
8251    (Serial    lnterface)
8253    (Timer)
8255   (Parallel   1nterface)
6845    (CRT   Controller)
1797   (Floppy   Disk   Controller)

6.4.4       KEYB0ARD   TEST

Message   displayed   at   bottom   of   screen:
ERROR       Raw    Keycode    is    XX    Should    be    YY
where   XX   =   incorrect   code   of   key   depressed
and   YY   =   correct   code   of   key   depressed

Er+ors   are   displayed   immediately   on   occurrence.      All   the     key     codes     are
shown   in   f igures   5-1   to   5-4.

6.4.5       RAM   MODULE    TEST

Any   error   occuring   during   the   test   is   displayed   on   the   CRT.      The     message
contains     the     test     number     that     failed,     the   address  of  the   failure,   a
binary   printout   of   what   the   data   should   look   like,   and   what   the   data   read
actually   looked   like.
AS   each   of   the   five   tests   is   executing   the  test   number     is     displayed     on
the     CRT.      Following   each   cycle   through   the   entire   test   sequence   the   pass
number   and   total   error   count   is   displayed   on   the   CRT   screen.

RAM    ERRORS

The   following   RAM   memory   addresses   are   p
board:    Bank   00   Range:    (00)0000   to    (00)3F
Bank   01    Range:     (01)8000   to    (Ol)BFFF
Bank   02   Range:    (03)0000   to    (03)3FFF
Bank   03   Range:    (05)0000   to    (05)3FFF
Bank   04   Range:    (05)4000   to    (05)7FFF
Bank   05   Range:    (05)8000   to    (05)BFFF

located   on   the     mother-

Figure   between   parenthesis   denotes   the   segment   number.

Following   table   attempts   to   identify   the   faulty   RAM  chip   on     the     mother-
board:
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FAULTY    DATA    BIT FAULTY    RAM    CHIP

The   following   memory   addresses   are   physically   located   on   the   first   memory
expansion   board    (B/W):
range    (01)C000   to    (01)FFFF
range    (OA)8000   to    (OA)BFFF

The   following   memory   addresses     are     physically      located     on      the      second
memory   expansion   board    (B/W):
range    (08)8000   to    (08)BFFF
range    (OA)C000   to    (OA)FFFF

The   following   memory   addresses   are   physically   located   on   the   third   memory
expansion   board    (B/W)  :
range    (08)4000   to    (08)7FFF
range    (03)8000   to    (03)BFFF

The   following   table   attempts   to   identify   the   faulty   RAM     chip     on      a     B/W
memory   expansion   board:

FAULTY    DATA    BIT
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The   following   table   attempts   to   identify   the   faulty   RAM  chip   on   a     colour
memory   expansion   board:

FAULTY    DATA    BIT FAULTY    RAM    CHIP

EXAMPLE  :

Error   in  test  -
Addres5    (01)CO00
Value   is      00000000   0000001
Should   be   00000000   0000000
This   means   that   error   occurred   at   address   (01)C000   i.e.   on      First     Memory
Expansion   Board.
Faulty   bit   is   D0   i.e.   chip   U2   is   most   probably   the   faulty   component.

6.4.6      MINI-FLOPPY   DISK   TEST

Write  Errors:      1f   an   error   occurs   while   writing  a     track,      the     error      is
displayed     and  one   attempt   is  made   to   write   the   track  again.      1f   an   error
is   encountered   during   the   verify   operation,   the   error   is     displayed,      and
one     retry      is     made     on   the   verify  operation.      1f   an   error   occurs   on   the
second   verify,   the   error   is   displayed   and   the   write   and   vrrify     operation
are   attempted   one  more   time.

Read   Errors:      If   an   error   occurs   while   reading     a     track,      the     error      is
displayed     and     one   attempt   is  made   to   read   the   track   again.      1f   an   error
occurs  during   the   data   comparison,   the   read   and   comparison   operation     are
attempted   one   more   time.

ERROR    PRINTING    FORMAT:

When   an   error   occurs,   the   type   of   error   is   displayed   along   with   the     test
number,    drive   number,   track   number   and   side   number.      The   mini-floppy   disk
controller   chip   status   register   is   then   examined   and   the   various   types   of
errors     are     printed     also.        The   following   possible   errors   are   displayed
from  the  status   register:   Drive  not   ready     error,      write     protect     error,
write     fault     error,      record     not     found     error,   CRC   error,   and   lost   data
error.
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Drive   Not   Ready   Error
Write  Protect  error
Write   Fault   error
Record   not   found   error
CRC   error
Lost   Data   error

No   diskette   present   in   disk   drive
Write   protect   notch   covered
Fault   occurred   on   write  operation
Desired   sector,   track   or   side   were   not   found
Cyclic   Redundancy   Check   error.    *
The   M20   did   not   respond   to   the   DRQ(Data
request)   in  one   byte   time.

*CRC   is   a   check   carried   out   to   detect   errors.      For   further   details   on
CRC   refer   to   mini-floppy   disk   interface   section.

6.4.7       RS    232C    INTERFACE   TEST

The   type   of   error   occurring   is   displayed   and   the   user   has   the     option     of
entering  several   looping  states.
Example   of   error   message:
*#ERROR   DTR   to   DSR   not   correct

6.4.8       PARALLEL    INTERFACE   TEST

The   type   of   error   occuring   is   displayed,   and  the   operator   has   the     option
of  entering   several.  looping   states   for   diagnostic   purposes.
Example   of   error   message:
*"ERROR   Port   A   to   Port   8   Test
Data   was   3F
Data   should   be   00

6.4.9       WRITE    PROTECT    TEST

The   operator   is   informed   on   the   CRT   Display   whether   the   write   protect   has
been   detected   or   not.

6.4.10       FLOPPY    DISK    ALIGNMENT    TEST

This   test   displays   the   type   of  alignment   failure.      Failures   in   this     test
must      be   corrected   before   the   f loppy   disk   functional   test   (6)   can   be   per-
formed .
Figure   6-5   shows   the   errors   displayed   on   the   CRT      screen.         The      internal
tracks   are   those   numbered   16-30   and   the   external   tracks   2-16.
The   f irst   section   of   f igure   6-5   gives   information   regarding   the   nature   of
the     error      (distributed     or     consecutive)      as     well   as   whether   they   were
internal   or   external   and   the   track   they   occurred   orT.      1t   also   informs   the
operator      on   what   side   of   the   disk   and   on   what   drive   the   test   was   carried
out.
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The   second   part   displays   the   number   of   tracks   read   and   the     errors      found
during     the      read     operation.        Anything     but   '00'    indicates   an   error   has
occurred   on   the   track.
The   third   part   gives   the   alignment   and   eccentricity   values   of     the     drive
under   test   as   well   as   indicating  the   number   of  tracks   that   had  no   errors.
NOTE:    Values   recommended   for   correct   operation   of   the   drive   are:
Alignment   =   60   microns
Eccentricity   =   60   microns
At   the  end  of  the   test  the   user   has   to   verify   that   the   sum  of  the     eccen-
tricity   and   alignment   values   does   not   exceed   110   microns.
If   the   sum   is   greater   than   110   microns,   the   di3F  drive   must     be     adjusted
with   the   alignment   disk.

1)      FIRST        TRACK     FOUND     WITH:                                     INTERNAL                 EXTERNAL                 (DECIMAL     NUMBERS)

2    Distributed    Errors    or   more:                       XX                                XX                          DRIVE    =   0   or    1

8    Distributed    Errors    or   more:                      XX                               XX

S    Distributed    Errors    or   more:                       XX                                XX                          SIDE       =    0   or    1

3)     ALIGNMENT    =    NN    Microns     (Internal    /    External)                  ECCENTRICITY    =    NN    Microns

PASSING    :        Number   of    tracks    with    9   good    sectors    =   NN    (Min.15)

N.B.    -NN    =    Decimal    Valve

XX    =    Track    Number

ZZ   =   Number   of    Sectors    Errors

Fig.      6-5     Table   displayed   after   the   end   of     the     Floppy     Disk     Alignment
Test
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6.4.11        SYSTEM   EXERCISOR   TEST

ln   addition   to  the   type   of   error   which   occured,   the     error     message     also
describes     the  environment   in   which  the   failure  occured,   so  that   interac-
tive   faults  can   be  detected  easily.     although   the   sequence     of     tests     is
based      on   a   random   number   generator,   the   same   sequence   can   be   repeated   by
using   the   same   random   number   seed.

6.4.12       JUMPERS    REQUIRED    FOR    SYSTEM   TEST

The   following   jumpers   and   configurations  are   required   for     the      1/0     port
tests:
Parallel   Loopback   Jumper   Connector    (Code:    5784854   V)
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Fig.      6-6     Parallel   Loopback   Jumper   Connector

Serial   Loopback   Connector    (Code:    5784851    Y)

6-18

in               Name

4100380   V



1 A

2 8

3 C

4 D

5 E

6 F

7 H

8 J

9 K

10 L

11 M

12 N

a P

14 F'

5 S

Fig.       6-7     Serial   Loopback   Connector

The   following   jumpers   must   be   present   for   the   serial   port   test:   T   to   T2
N2   to   P
P   to   PI
S   to   S2
R   to    RI

Code   of   margined   disk:    000477G
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6.5       SYSTEM   TEST    FOR    HARD    DISK

The   system   test   for   the   Hard   Disk   Unit   is   resident   on     a     seperate     mini-
floppy   disk.      The   disk   is   used   by   field   engineers   for   the   Hard   Oisk   func-
tional   test.      This   disk   is   independent   of     the     other     system     test     d].sk
described     previously.         This     test      is      carried   out   by   the   same   hardware
drivers   of   the   PCOS   operating   system.      Besides   the   test   programs,      infor-
mation   is   given   to   find   faults   on   the   Hard   Disk.

6.5.1        0PERATING    PROCEDURES

The   Hard   Disk   System   Test   Disk   is   loaded   from   the   mini-floppy   disk     drive
at   the   end   of   the   power-up   diagnostics.      The   error   logging   option   is   then
displayed.      The   operator   can   select   among   the   following:
-errors   displayed   on   video  only
-   errors   displayed   on   video   and   printed   by   serial   printer
-   errors   displayed   on   video   and   printed   by   parallel   printer
-errors   displayed   on   video   and   error   logging   on   mini-floppy   disk

r   the   above   choice   the   following   message   is   displayed:
=  no   printer   connected
=  serial   printer
=  parallel   printer
=   1og   errors   to   disk   (the   user   is   requested     to     give     the     system     and

operator   identification..number.      This   option   is   only   used   by   Production).

The   operator   hits   keys   0,1,2,3   according   to   the   desired   error   logging.

A   menu   of  all   the   available   tests   is   then   displayed.
1.      drive   ready   test
2.      seek  test
3.     data  pattern  test
4.      random   write,   read   and   verify
5.     insert  test
6.      funnel   test
7.     scantion  test
8.      ageing   test
9.      controller   test
a.      full   exercise
b.      write/continous   verify
c.      format
d.      set   parameters
e.       HDU   debugging   options
f .      scope   loop   selection

The   above   tests   can   be   interrupted   by   hitting   the   numeric   key   "1".
1t   is   useful   for   the   operator   to   bear   in   mind   the     following     information
on   the   Hard   Disk   when   performing   the   above   tests:
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Read/Write   Heads
Platters
Surfaces

0     Tracks
Sectors/Track
Cylinders

6.5.2       I)RIVE    REAOY    TEST    (SELECTED   BY    DEPRESSING    '1')

The   drive   ready   test   assures   that   the   hard   disk   drive   is   ready.        If     the
drive   is   not   ready   in   15   to   17   seconds   an   error   message   is   displayed.

6.5.3       SEEK   TEST    (SELECTED   BY   DEPRESSING    '2')

On   selecting   this   test   the   following  message   is   displayed:
"1s   bad   block   list   on   disk?   (1=yes)"

If   the   operator   depresses   the   numeric     key      '1'      the     test     automatically
starts.        If  the  operator   depresses   any   other   character   or   number   besides
'1.    he   is   asked   to   input   the   cylinder   numbers,    head   numbers,      and      sector

numbers.

The   f irst   seek   is   to   cylinder   179,   the   second  to  cylinder   0,   the   third   to
cylinder   178,   the   fourth   to   cylinder   1   and   so   on.      Any   error   indicated   in
the   status   register   causes   the   program  to   increment   a   counter.        .Operator
honoured     parameters     are     honoured,      but     at   least   two  cylinders   must   be
entered   (i.e.    start   cylinder   =   01ast   cylinder   =   1   as      a     minimum).         The
test   loops   until   the  operator   depresses   '1'   at  the   keyboard.

6.5.4      l)ATA   PATTERN    TEST    (SELECTED   BY   DEPRESSING    '3')

The   pattern  test   writes  all   cylinders   with  a   data   pattern,   and  then   veri-
fies     that     pattern.        The     disk     is     written     from     the   lowestspecified
cylinder   to   the   last   cylinder   specified.      A   read   and   verify   in   memory      is
then   performed   in   a   similar   way.      This   sequence   is   then   repeated   f rom   the
last  cylinder  to   the   first.      The   write   starts   with   the  cylinder   specified
in     the     memory     location     st-cyl      (initialized     to   0),   head   specified   at
memory   location   st-head   (initialized     to     0),      and     sector     specified     at
memory     location     st-sec      (also     initialized   to   0).      The   write   increments
f rom  these   initial   values   up   o  and     including     the     values     specif ied      in
memory     locations     last-cyl,1ast-head,   and   last-sec.    (these   are   initial-
ized   to   179,    5   and   31    respectively)
This   allows   the   operator   to   test   a   specific   area   of   the   hard     disk.        The
verify     starts     with     the   last   values   specified   by  memory   locations   last-
cyl,   last-head,   and   last-sec.     Therefore  the   first   sector   written   is     the
last     read     and     verified.      This   provides   a   partial   aging   test.      The   data
pattern   is   the   suggested   worst   case   for   the   drive.      This   pattern   is     used
as     a     default,      and     can     be     altered     with     the   set   parameter   function.
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Operation   time   outs   are   reported   as   an   error,   the   time   allowed   is     suffi-
cient     for     all     retries   to   take   place.      The   remaining   errors   are   divided
into    HARD   and    SOFT   errors.

HARD   ERRORS:    Hard   Errors   are   generated   by   the   error      bit      in      the      status
register.        Reported     are   the   cylinder,   head,   sector,   and   the   contents   of
the   error   register.      These   errors  are   defined   as   follows:

DAM   (Data   Address   Mark)    not    found
TRO    (track   0)    error
aborted   command
undefined
lD   (identification)   not   found
CRC    (Cyclic   Redundancy   Check)    error   -   lD   field
CRC    (Cyclic   Redundancy   Check)   error   -data   field
Bad   Block   Detect

SOFT   ERRORS:    Soft   errors   are   a   result   of   a   good   transfer      from     the      hard
disk     controller,     but     the     data     received   was  not   identical   to   the   data
written   to   the   disk.      The   following   data     pattern     is     repeated     for     256
byt es ,
DB    6D    DB    6D    86    DD    86    DD    6D    DB    6D    DB    DD    86    DD    86

This   pattern   is   generated   by   using   two   word   values.      Word   one   is     written
twice,      then     word     two   is   written   twice,   the   high   and   low  bytes   of   these
words  are   exchanged,   and  the   sequence   is   then      repeated.        These      initial
values  may   be   altered   by   the   operator.      For   example   the   initial   values   of
AA55   and   FF00   woul.d   produce   the   same   repeated   pattern   in   the   buffer:
AA   55   AA   55    FF    00   FF   00    55   AA   55   AA   00   FF   00   FF
This   pattern   is   written   to   a   buffer   in  memory   for   256   bytes,   and   then   the
cylinder     address,      head     number,      and   sector   number   are   written   consecu-
tively  over  the   first  three   bytes.     This  test     runs     until     the     operator
enters   a   '1'   at   the   keyboard.

6.5.5       RANDOM   WRITE,     READ   AND   VERIFY    (SELECTED   BY    DEPRESSING     '4')

Random   write,   read   and   verify   saves   the   current   start     and     last     values.
The   cylinder,   head,   and   sector   values   are   taken   f rom   a   random   number   gen-
erator.      These   values   are  then   put   in   the   start     and     last     values.        The
data   pattern  test   is  then   called.      This  does  the   write  verify   to   only  one
discrete   sector.      This   operation   is     repeated     100     times.        The     initial
start     and     last     values     are     restored,   the   information   displayed,   and  a
check   is   made   for   operator   termination   request.      When     invoked      individu-
ally,     the   cylinder   head,   and   sector   information   is   presented   at   the   com-
pletion   of   the   write,    read   and   verify.      However,    when   invoked   in   the   full
exerciser,   only  the   cylinder   number   is   presented.
NOTE:   The   user   entered   parameters  are   not   honoured   as   the   start   and     last
values     (the     data   pattern   is  altered,   but  that   is  the  only   value   entered
by   the  operator   that   this   test   honours).
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6.5.6       INSERT   TEST    (SELECTED   BY   DEPRESSING    '5')

The   insert  test   uses  some  of  the   routines  available   in   the     data     pattern
test.        The     entire     disk     is     written   and  verified  with  the   data   pattern
specified   by  the  operator   (or   default).      The  test  then   writes     and     veri-
fies     all   odd   sectors   on   even   cylinders   and   even   sectors   on   odd  cylinders
with   complemented   data   pattern   (as   always   the   cylinder/sector/head     value
are     in     the   first  three   bytes).     Finally  the  test   reads   and  verifies  all
the   entire   disk   (the   parameters  are   honoured   by   the   test;      however,      sec-
tors     should   always  start   on   an  even  sector   number   and  at   least   2   sectors
should   be  tested  or   else  the   test   incorrectly   reports  errors).

6.5.7       FUNNEL    TEST    (SELECTE0   BY   DEPRESSING    '6')

The   funnel   test   writes  an   incrementing   pattern   (first  three   bytes  are     as
usual     the     cylinder,      head     and  sector)   to  the  disk.     The  pattern  of   the
write,   read,   and   verify   is   however   different.      Each   individual     cylinder/
surface     is   written  one   sector  at  a   time.     The   sectors  are   written   in  the
following  manner:   start  sector,   last  sector,   start  sector   +  1,   last     sec-
tor     -     1      ,   and   so   on   down   to   the   centre   sector.      The   surface   pointer   is
then   incremented   and   the   process   repeated   until     all     the     surfaces     have
been   tested.      This   process   is   then   repeated   until   all   cylind€rs   have   been
tested   in   this  manner.      Test   runs   until   the  operator   enters  a   '1'   at     the
keyboard .

6.5.8       SCANTI0N   TEST    (SELECTE0   BY   DEPRESSING    '7')

The   scantion   test   writes   and   verifies   the   entire   disk.      A     random     number
is   then   generated   and   used   as   a   key.      A11   sector   numbers   are   equal   to   the
keyon   all   surfaesand   cylinders     are     written     to     and     verified.        This
operation     is     then      repeated     for     all   sector   numbers   less  than  the   key.
Finally,   the   write   and   verify   is   then   performed     on     the     sector     numbers
greater   than   the   key.

6.5.9       AGEING    TEST    (SELECTED   BY    DEPRESSING    '8')

The   ageing   test   is   a   very   long  test.      The   sectors   are   written     and     veri-
fied   individually.      Then   all   sectors   previously   written  are   then   read   and
verified.      The   ageing   test   loops   until   the   operator     enters      '1'      at     the
keyboard.         NOTE:      With      the      default   parameters   the   cylinder   display   may
appear   confusing.       EXAMPLE:       Test   is   currently   writing   cylinder      5,      head
3,      sector   lE.      After   the   write   of   the   selected   sector   all   heads   and   sec-
tors   from   cylinder   4  to   cylinder   0   are   read   and   verified.      Then   all      sec-
tors   are   read   and   verified   f rom   heads   2   to   0.      Then   all   the   sectors   up   to
and   including   lE   are   read   and   verified.      Sector   lF   is     then     written     and
verified     and     the     read   verify   process   is   repeated   until   all   of   the   disk
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specified   has   been  tested.

6.5.10       CONTROLLER    TEST    (SELECRED.   BY    DEPRESSING     '9')

The   controller   test   writes,   reads   and  verifies  all   possible   data     to     the
ports     that     allow     both     writes   and   reads.      Proper   operation   of   the   busy
bit,    and   proper   status   when   not   busyb   are   then   verified.         The      remainder
of     the     test      is     performed     only      if     a   bad   block   is   mapped.      A   read   is
attempted   of   the   bad   block   and   proper   operation   of   the   error   bit   and     the
error   register   are   then   verified.

6.5.11        FULL    EXERCISE    (SELECTED    BY    DEPRESSING    'A.)

The   full   exercise   repeatedly   performs   tests   1   through   6   until   the     opera-
tor   enters  the   character   '1'.      At   the   end   of   each   pass  the   counter   infor-
mation   is   presented   to  the   operator.      Pass  number,   total   error   count,   and
an     error     count     breakdown     are     all      presented   to   the   operator.      If   the
operator   elects   to   stop   in   the  middle   of   the   test,   the     current     pass     is
completed     before     the   task   is  terminated.      The   pass   number   is   not   incre-
mented   until   the   current   pass   is   completed.      The   information     display     is
presented     at     the     end     of  all   the   individual   tests,   ad  during  the   f irst
r)ass   the   counter   displays   0.

6.5.12       WRITE/CONTINOUS    VERIFY    (SELECTED   BY   DEPRESSING    '8')

Write/Continous   verify   test   writes  once  as   per   the   data   pattern   test     and
then     performs     the   read/verify  function  of  the   data   pattern  test   repeat-
edly.      1nformation   presented   and   task   termination   are     the     same     as     the
above     tests.      The   set   parameter   command   allows   the   operator   to   perform   a
"read  only".     No   write  takes   place   at   the  start  of   the  test.        This     test

should     be     used   with   great   caution.      Therefore   it   is   advisable   to   select
the   read   only  option  after  a   full   write  test   is   performed     on     the     unit.
The     operator      should      remember     that     the     read     only  option   expects   the
current  data   pattern  seed   to   be   used   to   write  to   the   disk.

6.5.13        FORMAT    (SELECTED   BY    DEPRESSING     'C')

Format   starts   by   prompting  the  operator   for   the   bad   block   physical   sector
number.      Please   note  this   routine   sets   up   for   a   4  to   1   interleave,   and   so
the   physial   sector   number   is   not   the   same   as   the   logical   sector   number   to
the     software.         Errors     are     all   reported   in   logical   sector   numbers.      To
enter  the   last   value  a   carriage   return   in   response   to   each   of     the     three
querys      from     the     M20     terminate     the     bad   block   entry.      Bad   sectors   are
marked   in   the   format   as   bad   blocks.      This   results   in  an   error     status     of
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80   hexadecimal.      1n  the  error   routines   if   this   error   occurs,   and   there   is
one  bad   sector   on   that   cylinder   no   error   is   reported.`     Thus   the   known   bad
characters     are   hidden   f rom   the   user.        The   disk   is   then   formatted   by   the
controller.      The   user   entered   parameters   are   honoured   by   the   format     rou-
tine     and     hence      it     is   possible   to   format  only   a   few  cylinders.      Please
note   that   the   operator   need   only   enter   the     bad     block     information     once
during     a   session.      Further   requests   for   formatting   do   not   prompt   for   bad
block   information.      At   the   end   of   the   procedure  the   entire   disk   is     veri-
fied     to     see     if     it  contains  all   the   specified   data   (all   Os   in   the`data
f ields) .

6.`5.14       SET    PARAMETERS    (SELECTED   BY    DEPRESSING    'D')

Parameters  may   be   set   for   the   tests   with     the     exception     of     the     random
test.        The     operator   is  allowed   to  change  the  seek   pattern  of  tests   two,
first  pass  of   four,   six  and   seven.      Those  presented   are  the     alternatives
to  the   default.      The   default   pattern   is   write   f rom   cylinder   0   to   179,   and
then   read/verify   f rom   cylinder   179  to   0.      First   the   operator   id   given   the
opportunity  to  select  the  funnel   test   pattern.     This   patttern   is   for  both
write  and   read/verify.      The   pattern   is     start     cylinder,      1ast     cylinder,
start     +1      ,      1ast     -1,      and   so  on.      Selection  of  the   funnel   test   pattern
overrides  any  other   seek  pattern   for   these  tests.        The     operator     enters
'1'        to     select     the   pattern.      Should   the   operator   not   desire   the   funnel

test  pattern   he   has  the  option  of   choosing  the   direction     for     the     write
and   read/verify   pattern   ('1'   entered   selects   the   optional   pattern).      This
selection   is  offered  only   if   the   funnel   test     pattern     is     not     selectedT.
The   operator   is   asked   for   the   start   values   and   then   the   last   values.      The
operator

is   then   given   the  option   of   entering   the   two   data   words   used   to   generate
the     data     pattern     used     in     all   the  tests   (except  the  seek  test   and  the
adjustment   tasks).    A   '1'   enables   this   change   and   any   other   key   terminates
the      task.         The   write   with   continous   verify   can   be   made   into   a   NOTE:    The
same   patternseed   words   trut   were   used   to   write   the   entire     disk     mu§t     be
present .

6.5.15       HDU   DEBUGGING    0PT10NS     (SELECTED   BY   DEPRESSING    'E')

A   series   of   options   are   selected   from  a   menu   presented   to     the     operator.
The     operator      is     prompted   for   and   must   enter   the   desired   cylinder,   head
and   sector.      A   write   or   read   comiand   is   then   issued     to     the     controller.
The     keyboard     status     is  tested,   if   an   input   is   pending  the   task   is  ter-
minated.      When   no   input   is   pending   from   the   keyboard,   the   task   waits      for
the     controller   busy   bit   to   become   false.      The   sequence   is   then   repeated.
The   write   has   been   modif ied   to   prompt   for   two   data      words.         These      words
are     then   used   to   fill   the   write   buffer.      The   write   adjustment   writes   the
data   specified   out   to   the   disk.
1n   addition   to   the   read   and   write   adjustment,    the   remaining   commands     are
also     available      in     a      loop     mode.         A     format   loop   formats   the   selected
cylinder   until   the   operator   strikes   any   key.      Also   the   seek   test   performs
continous     seeks   to   the   selected   cylinder,   head,   and   sector.      The   restore
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1oop  continues   to   issue   a   restore   command   to     the     controller      until      the
operator      strikes      a      key.      Newly   available   are   two   display   options.      The
user   may   select   to  view  the   bad   block   list   or     the     specifc     sector      hard
error     counter.         The   operator   must   enter   the   desired   head   number   to   view
that  collection   of   counters.      The   bad   block   list   only     displays     a     fixed
number   of   entries  at   a   time.      The   operator   is   then   required   to   strike   any
key   to  continue   the   listing.

6.5.16       SCOPE    LO0P    SELECTI0N    (SELECTED   BY    DEPRESSING    'F')

A   menu   of   all   the   scope   loops   available   is   displayed.      The   operator      then
responds   to   the   prompts   for   the   port   address   (es)   and   data   as   required   by
the   loop.      The   write   read   loop   writes   the   data   entered   to   the   first     port
selected,      and     then     writes   the   second   data   to   the   second   port   selected.
The   read   loop   continously   reads   the     port     selected.        The     address     loop
alternatively     reads     the   two   ports   selected.      Any   key   entered   terminates
the   loop.
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6.6       SYSTEM   TEST   FOR   TWIN    RS    232C    B0ARD

The   system   test   for   the   Twin   RS   232C   Board      is      resident     on     a     seperate
mini-f loppy   disk.      This   disk    (code   HO   5172)    is   used   by   field   engineers   to
test   the   Twin   RS   232C   board   and   is   independent   of   the   other     system     test
disks     described     previously.        This     test     is     carried     out     by   the   same
hardware   drivers   of   the   PCOS   operating   system.         Two      types      of      loopback
connectors     described  at  the  end  of  the   section  are  needed   for  this  test.
A11   tests   except   test   2   need   the   RS     232C     loopback     connector.         Test     2
needs   the   Curren   Loopback   connector.

6.6.1       0PERATING    PROCEDURES

The   TWIN   RS   232C   Board   system   test   is   loaded   f rom      the     mini-f loppy      disk
drive     at     the   end  of  the   power   up   diagnostics.      The   error   logging   option
is   displayed.      The   operator   can   select   among   the   following:
-   errors   displayed   on   video   only
-errors   displayed   on   video   and   printed   by   serial   printer
-errors   displayed   on   video   and   printed   by   parallel   printer
-errors   displayed   on   video   and   error   logging   on   disk.

r   the   above   choice   the   following   message   is   displayed:
=  no   printer   connected
=  serial   printer
=  parallel   printer
=   1og   errors   to  disk   (the   user   is   requested     to     give     the     system     and

operator   identification   number.      This   option   is   inly   used   by  Production).

The   operator   hits   keys   0,1,2,3  according   to   the   desired   error   logging.
menu   of   all   the   available   tests   is   then   displayed:

RS   232C   Data   lntegrity
Current   Loop   Data   lntegrity
Control   Lines
Synchronous   Data   Transf er
Baud   Rate   Accuracy
lnterrupt   Subsystem
lnterrupt   Driven   Data   Transfer
Default   String   (tests   1,    3-7)

the   operator   chooses   to   run   test   2,   for   example,   he   must     depress     the
y    '2,'    followed   by   carriage   return.

6.6.2       TEST    I    RS    232C    DATA    INTEGRITY

Before   proceeding   with   this   test   the   operator   must   install      the     RS      232C
loopback      jumper      to     the      connector      (J35)      at   the   back   of   the   M20   Basic
Module.       See   the   end   of   this   section   for   the   loopback      jumper      configura-
t i on .
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1n   this   test   all   possible   data   i5   transmitted   at     the     highest     allowable
baud   rate   (19.2   KBaud   for   asynchronous   data   transfers).      The   test   is   per-
formed   f rom   serial   port   zero   to   serial   port   one,      and     then     from     serial
port     one     to      serial   port   zero.      This   allows   the   isolation   of   the   faulty
channel.      Errors  are   reported   for   status,   channel   software      time-out     and
data     errors.         1f      the     test     is      successful   the   message   "Test   complete.
Enter   any   key   to   continue   test."   appears.

6.6.3       TEST    2    CURRENT   L00P    DATA    INTEGRITY

Before   proceeding   with   this   test   the   operator   must      install      the     Current
loopback      jumper      to     the     connector      (J35)      at   the   back   of   the   M20   Basic
Module.       See   the   end   of   this   chapter   for   the   loopback      jumper      configura-
t i on .
In   this   test   all   tests  are   identical   to  those  carried  out   in   test   1     with
the     exception   of  the   baud   rate.      1f  the   test   is   successful   the   message   :
"Test   complete.      Enter   any   key   to   continue   test."   appears.

6.6.4       TEST    3   CONTROL   LINES

Before   proceeding   with   this   test   the   operator   must   install     the     RS     232C
loopback      jumper      to   connector   (J35)   at   the   back   of   the   M20   Basic   Module.
See   the   end   of   this   chapter   for   the   loopback   jumper   configuration.
1n  this  test   the  control   lines  of  both   serial   channels  are     set     and     the
proper      reaction   is   tested   at   the   other   channel.      The   following   lines   are
tested:    RTS,    CTS,    DTR,    DSR,    Signal   Detect,    Ring   lndicator,    and   the   "break
function".

The  break   function   forces   transmit   data   low   for   more  than   two   character
frarnes.         Error     messages     are   reported   according   to   the   serial   port   gen-
erating  the  control   signals.      If   the   test   is   successful   the  message   "Test
complete.      Enter   any   key   to   continue."   appears.

6.6.5          TEST    4    SYNCHRONOUS    DATA   TRANSFER

Before   proceeding   with   this   test   the   operator  must   install      the     RS     232C
loopback      jumper     to   connector    (J35)   at   the   back   of   the   M20   Basic   Module.
See   the   end   of   this   chapter   for   the   loopback   jumper   configuration.
The   baud   rate   is   initialized   to   50   baud,   and   a   synchronous   d-ata     transfer
of     64     bytes      is      performed.        This   transfer   is   performed   by   polling   the
serial   port   for  transmitter   ready,   and   for   receiver   ready.      This   transfer
is      performed      in   one   direction   c)nly   (from   port   0   to   port   1).      Errors   are
reported   for   data   integrity,   and   failure   to   synchronize.
lf   this   test   is   successful   the  message:    "Test   complete.      Enter   any   key   to
continue".    appears.
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6.6.6       TEST    5    BAUD    RATE   ACCURACY

Before   proceeding   with   this   test   the   operator   must   install     the     RS     232C
loopback     jumper      to     connect      (J35)   at   the   back   of   the   M20   Basic   Module.
See   the  end  of   this   chapter   for   the   loopback   jumper   configuration.
The   baud   rate   of  the   serial  `channels   is   set   to   2400   baud,   and   127   charac-
ters     are  transmitted.      The   time   for   the   transmission   is   timed   by.the   M20
motherboard   8253   and   reports   an  error   if   the   time   is     not     within     to`ler-
ance.
1f   this   test   is   successful   the   message   "Test  complete.      Enter   any   key     to
continue."   appears.

6.6.7       TEST   6    INTERRUPT   SUBSYSTEM

Before   proceeding   with   this   test   the   operator   must   connect   the   RS   232C
loopback   jumper   to   connector   J35   at   the   back   of   the   Basic     Module.         See

the   end  of   this   section   for   the   loopback   jumper   configuration.
Each  of  the   interrupts  are  generated,   and     verified     for     isolation     from
other     lines.        During     this   phase  of  the  test   interrupts   0  through   3  are
unmasked.      This   allows   the   program  to   identify   interrupt   lines   shorted   to
one  another.
Then   all   of  the   interrupts  are  generated   with     the     interrupt     controller
inputs     masked.      The   inputs   to  the   interrupt   controller   are   then   unmasked
and  the  proper   order  of  the   interrupt  generation   is   verified.        The     test
routines  are   such  that  errors  are   isolated  to  the   interrupt   sub-system   or
serial   ports.
1f   the  test   is   successful   the  message   "Test   complete.      Enter   any     key     to
continue   test."   appears.

6.6.8       TEST    &    1NTERRUPT    DRIVEN   DATA   TRANSFER

Before   proceeding   with   this   test   the   operator   must   connect     the     RS      232C
loopback      jumper   to   connector    (J35)    at   the   back   of   the   Basic   Module.      See
the   end   of   this   section   for   the   loopback   jumper   configuration.
A  synchronous   data  transfer   is   performed,   but   in   this   case     the     transfer
utilizes     the     interrupts.        Data     is     transferred   simultaneously   in   both
directions.      Errors  are   reported   for   data   integrity,   serial   port     status,
and   failure  to   synchronize.
1f   the  test   is   successful   the   message   "Test   Complete.      Enter   any     key     to
continue   test."   appears.

6.6.9       TEST    S    DEFAULT   STRING

Before   proceeding   with   this   test   the   operator   must      connect     an      RS      232C
loopback      jumper   to   connector    (J35)   at   the   back   of   the   Basic   Module.      See
the   end  of   this   section   for   the   loopback   jumper   configuration.
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All   tests  are   performed   with   the   exception   of   the   current   loop   test.        At
the     end     of     each   pass  through  all   the  tests  two  thirty-two   bit   counters
are   displayed.      These   counters   reflect   the   total   errors   incurred,   and   the
number   of   passes   completed.      The   character    '1'   entered   by   the   operator   at
the   keyboard   terminates   the   process   at   the   end   of   that   pass.
1f  the   test   is   successful   the   message   "Test   complete.      Enter   any     key     to
continue   test."   appears.

6.6.10      ]UrpER   CONFIGURATION

The   loopback   jumper   described   below   must   be   inserted   in   connector   J35     at
the      rear   of   the   Basic   Module.      A11   pin   numbers   in   the   text   refer   to   J35.
The   figures   of   the   loopback   jumpers   are   also   shown.

to   pln
32
m
39
22
29   and   33
30   and   36
12   and    16
9   and   15

iii
1        .-      _1li±

Fig.       6-8      RS   232C   Loopback   Jumper
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to   pln
20
19

37
40
3    (ground)
24(ground)
39
22
29   and   33
30   and   36
12    and    16
9   and   15

Fig.       6-9      Current   Loop   Loopback   Jumper
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A.        MOTHERB0ARD    CIRCUITRY

This   appen.dix   shows   the   principal   M20   circuits'   physical   location   on     the
motherboard .

The   motherboard   is   divided   into   the   following   12   sections:

1    -   CPU   Circuit

2   -   Memory   Timing   Circuitry

3   -Address   Multiplexers

4   -Read   Only   Memory

5   -   Random   Access   Memory

6   -   Bit   Map   Circuitry

7   -Clock  Circuitry

8   -Video   Controller   Circuitry

9   -   Floppy   Disk   Controller

10-   Timer   and   Parallel   lnterface

11-    RS   232C    lnterface

12-Keyboard   lnterface
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1)     CPU    CIRCUIT

2)     MEMORY    TIMING

3)     ADDRESS    MULTIPLEXER
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4)     READ    0NLY    MEMORY

5)     RAM

6)    BIT   MAP    CIRCUIT
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7)     CLOCK    CIRCUIT

8)     VIDE0    CONTROLLER

9)     FLOPPY    DISK    CONTROLLER
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10)     TIMER    AND    PARALLEL    INTERFACE

11)     RS    232C    INTERFACE

12)     KEYB0ARD    INTERFACE
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8.       LIST   0F   0ATC   PUBLICATI0NS

' _______________________________________________________ '
'                                                                              BIT                                                                                                 '

' _______________________________________________________ '
;    1talian   Code   3874272   S    I    English   Code   3874277   X                     '
' _______________________________________________________ '
'     No               !                                    TOPIC

'

'07
'

;08
'

!09
'10

nE
!12

iE

14
15

16

17

!    Motherboard   level    CP1
!    Video    Codes    DSY    1036
!    Random   problems   on   Display   when   in
!     'reverse'    mode

Motherboard   Level    D3
Memory   Map   retrof itting
Motherboard   Level   D5   -   Jumpers
permanently   soldered
Segment   Violation   Trap   Problem   on
Z8001
Mc)therboard   Changes   for   Colour   Video
DSY   1041/1046   Connection
ALI   Board   "LA12"   Modification
Board   "M1181"   Modification
LA12   Change   of   code   to   126920   N
Board   PWD-209   Modif ication
Preset   for   testing   the   Board   GO   220
(1EEE   488)    in   the   factory
Motherboard   Level   D7
Motherboard   Level   D9
Memory   Expansion    Boards    (ME038,    ME037
ME039.    ME040)

!    Function   Keys
18            !   Video   Elcit   Modif ications

!DATE             '
' _______ '

i    4/82       !
!    4/82       !
!    5/82        !
''

!    5/82        i
!    6/82        !
!    8/82       '

SOF
I _______________________________________________________1

!    ltalian   Code:3874294   V    !       English   Code:    3874299S                  1
'___

!No
'___

!01

!02

!03

________ '

!      DATE          !
' _______ '

!    5/82       !
!     1/83         !

!     1/83        !

System   Test   Release   1.05
Hard   Disk   Test   Release   1.1
System   Test   Release   1.08
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' _______________________________________________________ '
'                                                                            BIS                                                                                               '
' _______________________________________________________ '

!    1talian   Code:3874284   V    !    English   Code:    3874289   Z                  1
' _______________________________________________________ '
!     No                !                                  TOPIC                                                                                           !     DATE         !
' _______ ' _______________________________________ ' _______ '

!  8!        :  ;:::::y:t::8;  :::e:;::T:"              :   ''/82  :

!    Italian   Code:3874274   K    !    English   Code:    3874279   Q

No               !                            TOPIC

01              !    Colour    Video    DSY    1041

!      DATE         !
__ ' _______ '

!    4/82       !
!    02            {    RS   232C   Twin   Jumper   Cmfiguration                !    10/82    !
!    03             !    1nstallation   and   Check   of   CPU   1049             !    12/82    !
!    04             !    1nstallation   of   APB   1086   Board                        1                      1
' _______________________________________________________ '

'                                                                           LIS                                                                                               '
' _______________________________________________________ '

!    1talian   Code:3874271    N    !    English   Code:    3874276   T                   1
' _______________________________________________________ ?

!        No           '                            TOPIC
' _______ ' ______________________________________

!    01              !       Component   List:    Motherboard,    Memory,
1                       !       Video   B/W,    Colour    Video,    IEEE   488

8-2

!      DATE          !
I _______ '
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C.        SYSTEM   TEST

CODE    0F    DISKETTE                             SYSTEM    TEST    LEVEL                                                      MOTHERB0ARD    LEVEL

H05170                                                            1.06                                                                      up    to   D7
H05190                                                               1.08                                                                         A111evels
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