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PREFME

This menual is designed for techniciens involved in field service of L1
Mé4 and M70/2/3 systems.

The manual is divided into seven chapters and an appendix laid out as
follows:

Chapter one is an introduction to the systems, specifying the position of
boards in the rack and their compatibility in relation to the diffsrent
LY systems,

Chapter two deals with installation of system modules, lines and
workstations,

Chapter three deals with power supply for the different modules.

Chapter four is concerned mainly with controllars, illustrating their
settings and 211 specific connections to bs made.

Chapter five provides the main information on the wmagnetic peripherals
which can be connscted to the systems,

Chapter 5ix deals with system sutcdiagnostic and lists the stand alone
diagnostic programs.

Chapter seven deals with system upgrading.

Finally, the appendix suemarizes relevant aspscts of the "Progetto di
Gestione".
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1. GENERAL

1.1 INTRODUCTION

The M64 and M79 are the medium/high range models of the L1 line.

The central unit of the two models is based on the ZB@G@ microprocessor
which works at a clock freguency of 1@ MHz.

Both have stand-vp type structures (figure 1-1). The M&4 is based on the
OLIBUS architecture {388@ format boards) and the M70 on the SYSTEM BUS,

i.e. olibus + extension bus, in which double height boards (88e@ fermat)
may also be used,

1t is possible to upgrade the Mé4 and M78 to Mé4 SP and LSX 3020,
respectively.

The resulting medels will therefore be based on the MC68000
microprocesser and not the £1 iine 78008.
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Fig. 1-1 Front View of M&4 and M7@

Note: As regards the M70 and its multiprocessor versions (M78/2 and
M70/2), differences between the versicns are not great enough to warrant
separate descriptions, Therefore, only the monoprocessor version is
referred to in the following description, except in tases where it is
necessary to make explicit reference to the multiprocessor versions,

The following are the mair modules used on the M54 and M72 systems:

BASIC UMIT 588 designed to house the electronic boards, the integrated
magnetic peripherals, the operator consols,

581 CABINET desigred for one removable magnetic peripheral, 8" size, or
ong or two 5 and 1/4" fixed peripherals. It may be mounted on the M7P te
increase rack capacity by a further 5 board slots.

SB2 CABIMET used to contain the MTU unit and one or twe hard disk units
with SMD interface.

The magnetic peripheral configurations possible are defined in tables in
chapter five.
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1.7.71 BASIC UNIT S5B@

The 5B@ cabinet physical dimensions are: 750x382x65@ mm. It houses the
following elements:

Power supply unit, LB4@ type, 350 W power.

Board rack (max. 11 board slots} in which the control and memory boards
are inserted. The relative back plane wiil be 3828 type for the M&4,
8088 type for the M7@.

Space for the magnetic peripherals - a maximum of four is allewed {all 5
and 174"}, two of which are removable and are mounted on the cabinet
front and the other two are fixed on the rear of the cabinet.

Conscle for service and diagnostic operations. There are three types:

-  BASIC CONSOLE, for M64 only, with minimum functions, i.e.:
ISL {Initial System Loading) switch
One digit diagnostic display
Reset key.

-  EXTENDED CONSOLE, comprising the three interfaces with the operator,
system and services, RTC (Real Time Clock) and unattended features
included,

-  CONSOLE WITH TELEDIAGNGSTIC, same features as the extended console
with, in addition, the telediagnostic feature.

1.1.2 EXPANSION CABIMET SB1

The cabinet physical dimensions are: 75@x181x65& mm.

1ts use depends on the model with which it is associated. On the Mé4, the
5B1 is used exclusively to house one removable, 8" magnetic peripheral {1
MB FDU or 28 MB STC) or two 5 and 1/4" fixed peripherals (7@, 49 or 308
M8 HDU with ESDI interface). In the latter case, an auxiliary power
supply (LS12) must be installed as well as the fixed peripherals,

On the M78, in additien to the peripherals used for the Mé4 system, the
SB1 Expansion cabinet can house a 5-slot board rack which, when
associated with the 71-slot 5B@ board rack, gives a total capacity of 16
double height board slots {8088 format)., The relative 16-s5lot board rack
can be used to replace the previous 11-slot rack, To meet the increased
power requests, expansion power supply LB1Z2 (125 W power) is mounted in
the bottom part of the 581,

The fixed peripherals mounted in the SB1 can he shared with other systems
by way of Dual-Port board TF 2056.
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1.1.3 EXPANSTION CABINET SB2

The cabinet physical dimensions are: 758x542x458@ mm. This is a cabinet
for a magnetic tape wunit (MTU) and for 68/120 MB (5MD interface} hard
disk wnits with, in some cases, the dual-port option. With respect to
the previous 5B2, the main new feature is that the MTU is no longer
compulsory.

AN

582

NGt

Fig., 1-2 External Cabimets 5B1 and 5B2 for Magnetic Peripherals
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¥.2 POSITION OF THE BOARDS IN THE RACK

1.2.1 PRIORITY AND RESTRICTIONS FOR BOARDS IN RACK OK M54 SYSTEMS

The numbering of boards in the rack goes from right to left, looking at
the system from the front (figure 1-3).

Restrictions
Never leave empty positions between the hoards in the rack,

Position B is filled by the central unit board, fellowed in position ¥ by
the first memory board.

Though memory hoards may go almost anywhere, for the sake of order, it is
best to set them in the last slots, starting from the left.

109 87 6 5 4 3 2148

Fig. 1-3 Mb4 Board Rack
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The exract order for boards in the rack is determined, in addition to the
conditions already mentioned, by the following priority chains:

DMA priority:

The priority of boards working in DMA decreases the closer they are
placed to the central unit board.

Interrupt priority:
There zre three interrupt levels which, in decreasing order, are:

Level 1A:  The highest priority; board priority increases the clozer it
is to the central unit.

Level 1B:  Board priority decreases the closer it is to the central
unit,

Level 2: The lowest priority: a board’s priocrity is greater the closer
it is to the central umit,

tP BOARD a1 | conr. 2 | ! otowrs !
T 1) : :
TA
PRI " J {1 _f L —
.5
TEBAY
—— 1ETA} —p ’ - - __1
. |
=T +5 I
ENTERR. . |
1
- I
TE08S iE181
— 1608 o EaEd E16L -
oaISY "
CHEIN Le
Looe tHTERS
+h
| ST R B 1821 — - ™ .
L
| 1NTERR.
1 I ] 1
1
|

Fig. 1-4 Priority Daisy Chain on Mé4 Systems

-6 4111192 ¢ (1)




1.2.2 PRIORITY AND RESTRICTIONS FOR BOARDS IN RACKS ON M7 SYSTEMS

The numbering of boards im the rack goes from left to right, 1locking at
the system from the front (figure 1-5).

Restrietions
Never leave empty positions between boards in the rack.

Position @ is occuppied by the central unit board, followed by the other
CPU boards en the M7@/2 and the M78/3.

The TCB board is placed immediately to the right of the Iast control
board,

Though memory boards can be placed almost anywhere, for the sake of
order, it is best to set them tc the right of the TCB,

Note: The TCB and memory boards can be replaced with suitably jumpered 2
or 4 Mbyte TCM boards {see chapter 4).

580

//////(

a 1 2 3 4

V4

444

1M 12 13 14 1%

o

Fig. 1-5 M7@ Board Rack

The exact order for boards in the rack is determined, in addition to the
conditions already menticned, by the following priority chains:

2111150 ¢ (1) M64/M7@ - Service Manual 1-7




BMA priority:

The priority of boards working in DMA decreases
left to right, i.e, the farther they are from the central unit board.

Interrupt priority:

in the

direction from

There are three interrupt levels which, in decreasing order, are:

Level 1A: The highest priority; starts from TCB and decreases from
right to laft.
Level 1B: A board's pricrity decreases from left to right, i.e. the
closer it is to the TCB hoard.
Level 2: The lowest priority; a beard's priority increases the closer
it is to the TCB board.
/L? EMANLEG BY SOFTWARE \/::;x:lm
VIEW sy
D D e %
Y¥INTE- INTERMRT
r@jmw .] MRES
YINTH =
T om &
i ey — 0o i (T
—1 . TAVLY L *
I | LEVEL 2
: i nlsan.n
f H: 120k ] I :“'“
' L
I
2z‘rlflg‘—-—"’__ IR e P LAY ) FI "...,‘_G:
-
T ]
11B-+|7
L) ma[u_D e 14, 2 W ﬂ L. W
* i START
H LEVEL
5 "
‘iy_,'_‘_‘.*_-'-l——" - - 17 17 gt 17, 8|
ucs7 L=
— - -EDNTR:LLUS— - —‘/' oS
Fig. 1-& Priority Dasiy Chain for M70 Systems
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1.2.3 CORRECT ORDER OF BOARDS 1IN RACK

The. tables in this section illustrate the correct order of boards in  the
rack for M64 and M7B. System configuration limits obviously have to be
considered for which it wmay be useful to refer o the list of modules in
the "Progetto di Gestione” given in “Appendix A".

M64 rack

HARDMWARE MODULE

BOARD | LOGIC]
NAME | NAME |

INTERRUPT LEVEL

Centrat Unit

1
f

UCo7e | FF ] ACLA: L1A or L1B (software
| | programmable); TIMER: LZ

First memory board

| RA6G-/B{ -— | Memory boards with ECC
| RAS7/E~| | Memory boards without ECC
| /C-/B-/A] !
MTU Control | Go278/B| 62 | L2
Encryption control with RTC | 60257 | 21 | L9B ({line/disks)
Encryption control | 60257/C! 21 | L1B {pin check + CAT alg.)
V24 + V24 line controller | 60236 | 2z/28| L1B
Y24 + LIONZ2BO line control | GO256 | 23/27| L1B 1Intelligent controller
{with microprocessor}
V24 + L1ON9.6 line control | GO348/A] 25/26| L1B
Ethernet line centrol | GO212/A| &F | L1B
Multiplexer contrel | GO322 | 30 | L1B/L2
B/W alphanum. KDC contrel | £0252 | FE | L1B Video controllers mot
connected to ELB 1381/
Graphics expansion | 60255/8] FD | L1B 1382
Omninet local network contr.| GO388 | 6B | Li8
B/W alphanum. KDC control | 60252 | FE | L1B Video controllers
connected to ELB 1381/
Graphics expansion | go255/Al FD | L1B 1382

4111198 @ (1) ME4/M70 - Service Manual
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HARDWARE MODULE

BOARD | LOGIC|  INTERRUPT LEVEL
NAME | NAME |

V24 external line control | 603028 | 03/D2] L1A

Line centrols without

%21 external lipe control | GO383 | D5 | L1A microprocessor (not
intelligent)

LION 9.6 line control | 60333 | D7 | L1A

Starlan Dump control { 60431 | eD | L2

HDU control ST5G6 interface | 60363 [ 65 [ LZ  All contrels in this

category work in DMA

HDU control, SMD imterface | £0302/A} 61 | L2

Controller and Formatter | co3e1/A] == |
HDU control, ESDY interface | GO4d4 | 66 | L2
Controller and Formatter | Godps | == |
20 MB S5TC control (Archive} | GO200/B| E& | L2
Controller znd Formatter | c0342/B] - |
45/68 MB STC control | co417 | E7 | L2
Controller and Formatter | coa18 | == |

1 M8 FDU/mFDU control

G0288/B] E@ | LZ

MOIN 5.2 integrated modem | IF 192 | |

Note:

|
|
1-10

Alphanumeric contrels are never placed between two graphic video
controls.

Logic names “22",'23" and “25" are whole segment memory boards;
logic names “28","27" and “26" are for half segment boards.

lLogic name "D3" represents normal mode, "DZ2" unattended mode.
The MTU contrel has highest pricrity in the L2 daisy-chain; at
the same time, it has lowest priority of the boards which work
in DMA.

MDIN 5.2 takes up two board slots and, for this resaon, is put

on the extreme right .in the last physical position in the rack.
The controt board is put in the position its priority demands.

4111198 @ (1}
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M78 rack

HARDWARE MODULE BOARD | LOGIC|  INTERRUPT LEVEL

NAME | NAME |
Central unit | UC07Y | FF | AC1A: L1A or L1B {software
t | | programmable); TIMER: L2
1 MB FDU/WFIU control | cozse/D) E1 i L2 Controls in this group
work in DMA.
45/68 MB STC control | G018 | -~ | LZ
Formatter and Controller b 60417 | E7 |
HOU control, SMD interface | G0391/Al ~-- | LZ
Formatter and Controller ! 603az/81 61 |
HOU control, ESDI interface | 60495 | — | LZ
Formatter and Controlier | Goags | 66 |
HOU contrel, 5TE@6 interface] GO3863 | &5 [ L2
B/W alpharum. KDL control ] 60252 | FE | L1B Video controllers not
connected to ELB 1391/
Graphics expansicn | G0255/Af FD | LB 1382

Omrinet local network contr,| GO30B | &B | LIB

B/W alphanum. XOC control

60252 | FE [ L1B Video controllers not
connected to ELB 1381/
60255/A| FD | L1B 1382

Graphics expansion board

Multplexer control | 60322 | 38 | L1B/L2
Ethernet line control | 602i12/A| 6F | L1B/LZ
StarLan Dump control | c0a31 | 6D | L2

V24 + Lion 280 line control | G0342 | 27 | L1B  Controls with micro-
processor:
V24 + Lion 9.6 lime control | GO348/A| 26 | L1B  intelligent controls

V24 + V24 line centrol | 6033% | 28 | L1B

Encryption control G0257/C| 33 | L1B

MTU control | Go278/B| a2 | L2
TR board | TcB82/A] F8 |
TCH board 2 or 4 Mbyte | TCH 1 F9 i
MOIN 5.2 integrated modem | IF 192 | |

4111192 ¢ {13 Ms4/M7@ - Service Manual . -1




1.3 COMPATIBILITY OF BOARDS WITH SYSTEMS

Compatibility of the hardware modules with the M4® (BU 3515),

M60, M54, Mb4 and M7 systems is illustrated below.

M34, Maa,

BOARD | BOARD DESCRIPTION M40 | M34|MA4]|M62 M54 |MAA [M78
| CENTRAL UNTS AND DTHER MODULES
U042 Central unit yesino {no [no Ine |no jno
uco4s Central unit no jyesiyes|no ine |no ino
UCo70 Central unit no H{*}1{*}|no |yes]yesinc
uco? Cantral unit no [ne |[ne |[no lno |no |yes
uco4e—4e/a | Central unit ne fne jno |yes|no |no [mo
Beoa Cache Memery ne jno |no |yes|no {no |no
TCBAZ/A Timing Control Board no |no [no |yes|no |no |yes
TCH 2/4 MB | Timing Control Memory {Master} lno |no [no |yesinoc [no |yes
REDAC MR-MC| Redac beard no |ne |no |yesino [no |no
AT 132 Automatic Start Device yes|yes|yes|no {me |no ino
60 257 Encryption + Real time clock yes|yes|yes|yesjves|yesino
G0 257/8 Encryption (pin check} yes|yes|yes|yesine {nc jno
GO 257/C Encryp. (pin check + CAT alg.) ]yes|yes|yes|yes|yes]yes|yes
GO 257/A Real Time Clock module ves|yes|yes|ne |ne |ne |no
IND 62 Back plane no |yesino |no lyesino ino
TND 51/61 Back plane yes|no jno |ne |ne |no |no
IND 68 Back plane no |no [no |yeslno |no |no
IND 74 Back plans yes|no |yes|no jno jne |no
INO BO Back plane no |no |[no |[ne |ne |yes|yes
1NQ 87 Back plane, 11 board slots ne |no |no |ne |no |no {yes
1NO B8 Back plane, 16 board slots noe lno |noe lno |no |no lyes
| RAM STORAGE BOARDS
ME@27-32 256/384/512 KByte: 64 Kb chip |yes|no |ne |no |me |no [no
RAS7/E 512 KByte: 64 Kb chip yes[yes|yes|no |yes|yes|no
RAS7/C-B-A | 1/1.5/2 MByte: 256 Kb chip yes|yes|yes{no |yes|yes|no
RAG5/B 1 MByte: 256 Kb chip (ECC) no [{*}{{*}ino |yes|yes|ne
RABGS 2 MByte: 256 Kb chip (ECC) ne {{*H{*){no |yes|ves|no
RABRO-800/A[ 1/0.5 MByte: 64 Kb chip ne [ne {ne |yes|ne |ne |no
RABB/D-F 1/2.5 MByte: 64 Xb chip (ECL) |no ino [no {yes|no |me [no
RABD/C-A 1/3 MByte: 256 Kb chip {ECC) no |no [no {yes!no |no |ne
RABB/B-N 2/4 MByte: 256 Kb chip (ECC) no |no Ine |yesino |no |yes
TCM 2/4 MB | Timing Control Memory {(Array} |no |no |no jyesino |no |yes

{*} Mote: Boards used in upgrading to M34/5P and MA4/SP,
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BOARD | BOARD DESCRIPTION |44@ [ H34 | Ma4 | M6Q | MSA[ME4 | M70
| POWER SUPPLIES
LAT3-LA3D 138/36e W yes|no |no jno |no |nc |no
LA 17 178 W no |yes|no [no {yesino [no
LA 4@ 345 W {PSU 3567} yes|no |yes|no |no |mo |no
LA 40 345 W {PSU 3545} for 5B3 yes|no |yesiyes|no |no [no
LD 1@ 120 W (expansion for PSU 3587} iyeslne |yesine {no |no [ne
LB 48 350 W for 580 cabinet ne |no |no [po ino |yes|yes
LB 12 125 W for SB1 cabinet no Ino |[ne jne |no lno [yes
LB 38 300 W for SB@ cabinet no |no |no Jyes|ne |ne |lno
LA 17 170 W (expansion for LB39) no |no |ne jyesino [mo |no
LA P4 4% W for REDAC no |no [no |yes|nc {no |no
LS 18 196 ¥ for 581 cabinet HDU no ino |no |yesfno |yes|yes
| DISPLAY/KEYBOARD CONTROLS
60 157 B/W, alphanumeric yes|no [ne |no lno |no |no
G0 287 Graphic expansion, with 60157 [yesino |no |ne no |no [ne
GO 252-A-B | B/uW, alphanumeric trivalente ves|yes|yes|yes|yes|yes|yes
G0 255 Graphic expansion, with 50252 |ves|no Ino {ne {no |no |no
GO 285/A Graphic expansion, with G0252 |yes|yes|yes|yes|yes|yes|yes
G0 224 tlphanumerie colour yes|yes|yes[yesino |no |no
G0259-60-41] Graphic and alphanumeric colour|yes|yes|yes|yesino |no no
GO 322 {$) | Multiplexer |yes|yes|yes|yes|yes|yes|yes
| FLOPPY/mFLOPPY CONTROLS
GO 240 1 328 KB minifloppy unit |yesine ino |ro lno |no |no
GO 288/A | 320 KB minifleppy unit |yesino {no |no [no |no |no
G0 280/C-E | 320 KB minifloppy unt |yes|yes|yes|yes|yes|no |no
GO 229 | 1 M8 floppy unit |ves[no ino |no |na |no f[no
GO 280 1 1 M8 floppy/minifloppy unit lyes|no |no Jne |no [no |no
60 288/B-D | 1 MB floppy/minifloppy unit iyes|yes|yes|yes|yes|yes|yes
| SCT AND MTU CONTROLS
GOZ200A+2014] 20 MB STC Dei (XU 1122) {yesIne ino [no |no [ne |no
G0288X+2@1B| 28 MB STC (XU 1128) |yes|no |no |no [ne |no |no
GO2@AB+201B| 28 MR STC (XU 112@) {yes|no |yes|yes|no {no |no
GD208B+342 | 2@ MB STC Cypher (XU 1138) |yes|no lyesiyes|no {no |no
G0200B+342 | 20 MB STC Cypher (Archive) Ino Ine {yes|yes|noc |yes|no
GD417+418 | 45760 MB STC |no [no |yes|yes|yes|yes|yes
6D 278/B | 48 MB MTU (XU 1705) |yesine lyesl|yes|no |yes|yes

4111198 Q {1}
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BOARD [ BOARD DESCRIPTION | M40 [M34 | Ma4 | H60 | NS4 H64 | M7E

| HARD DISK CONTROLS

DTC510BP/BG| 14 MB HDU Control, SASI interf.|no |yes|no {no |[no |no |ne

GO 298-29% | Bus adapter for 14 MBE HDU no lyesino |ne lno |[no |no
GO 363 57506 interface control yeslyes|yes|yes|yes|yes|yes
G0238-231 18 MB HOU Contrsl {XU 501@) yesino |no jmo |[no |no |ne
G0238-231/A| 168 MB HDU Lontrol yesino |yesiyes|no |no |mo
G03071-382 SMD3 interface control yeslno |no |yes|no |ne |no
G0307A-302A| SMD3 interface control yes|no |yes|yes|no |yes|yes
G0404-405 ESDI interface control no {no |no |yes|yes|yes|yes

| LINE CONTROLS AND SERIAL INTERFACES

&0 156 V24, remote internal/external {yes|no |no |ne |mo {no |ne
G0 300 V24, remote internalfexternal |yes|yes|yes|no |yesiyes|no
1F 192 MOIN 5.2 integrated modem yes|ves|yes]yes|yes|yes|yes
GO 234 b Lion 9.6 yves|no |ne [no |[no [no |no
G0 333 | Ltion 9.6 yes|yes|yesino |yes|ves|ne
G0 393 (%) X21, external line yes|yes|yes|no |yesiyes|no

G0 236 ($)}] V24 + v24, with microprocessor |yes|yes|yes|yes|no |no {no
60 331 {$)] V24 + V24, with microprocessor ]yes|yes{yes|yes|yes]|yes]yes
G0 256 (5} V24 + Lion 280, with microproc.|yes|yes]ves|yes|nc [no {no
GO 348 (5)] V24 + Lion 208, with microproc.|yes|yes|yes|yes|yes|yes|yes
GO 340/A(3)] v24 + tion 9.6, with micraproc. |yes|yes|yes|yes|yes|yes|yes

60 308 (%)) Omminet lozal network yes|yes|yes|yes|yes|yes|yes
G0 212/A{%}| Ethernet internal line yes|yes|yes|yes|yes|yes]yes
&0 AN StarLan local network Dump yes|yes|yes|yes|yes|yesives
G0 151 | RS 232 and current loop interf.|yes|ne {no [ne {no |no |no
G0 327 | RS 232 and current loop interf.|yes|yes|yes|no |no |noe [no
G0 195 | Pin pad/badge reader interf. yes|no {no |no |no |no |no

Mote: All control boards marked $ are Buzl Port Memory type boards, of
which there are two types, whole segment and half segment, the latter
heing the more recent.

The G0212/A, 60383, G0340/A and GO32Z boards are exceptions and exist
only in the new version,

The 50236 and 60331 are interchangeable if the former is modified to half
segment,

1t is essential for all Dual Port Memory boards on a system to be of the
same type, i.e. all whole segmant or all half segment.
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2. INSTALLATION

This chapter is divided into 4 sections, each treating one specific
aspect of system installation.

The first section is a brief introduction on preparation of the site
chosen for system installation.

The second part deals with assembly and disassembly of the basic unit $SB8
and the external modules 5B1 and 5B2.

The third section is on workstation organization, while the fourth and

final part relates to regulations for the installation of internal lines
and local networks,

2.1 ENVIRONMENT CONDITIONS CHECK

The hints given below shouwld be followsd to prepare the site for
installation of systems and system peripherals. For more detailed
infermation, see the "Site Preparation Guide™, code number 3932790 N.

Main Power Supply Network

Wires and switches must be able to support both the scheduled work load
and the high surge currents at power-en.

Ground resistance must be to national standard requirements. A resistance
of 58 ohms covers disturbance and Italian ENPI standards require a
resistance of 28 ohms maximum for operator protection.

Electrical noise

The system must be insulated against sources of electrical noise and
devices causing excessive wvoltage level variations or which introduce
large inductance or capacitance loads into the system.

However, some of the smaller, general office machines may be admitted on
the same 1line as the system just as several L1 systems may be connected
to the same mains power source, provided each machine has its own plug.
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Temperature and humidity

The table below indicates the minimum amd maximum temperature and
humidity wvalues for the system and magnetic peripherals in operation,
when statiomary and in storage, All readings are calculated with no
condensation.

MODULE |  OPERATION ! STATIONARY ! STORAGE
1 TEMP. OC| WMID. % [ TEMP. °C| UMID. % [ TEMP. “C| IMID. %
M64 - M7 {18 -48 | 12 -95 1 5-50 | 5-95 (=15 - 485 5§ - 95
FOU -mFDU [ 1@ -40 | 206 - 80 ] 5-50| 8 -80 {-30 - +53| & - 90
HDY 10 - 49| 8-80 1 5-58| 5-95|-34 - 455 5 - 95
SCT {16 -40 | 26 - 80 1 5-58 | 5 - 90 {-30 - +55| 5 - 95
MTU } 10 -32.8 15~ 95 | 5~ 50 | 18 - 98 1-30 - +59| 12 - 99

BADGE READER [ 1@ - 49 | 1@ - 9¢ | 5-50 | 5 - 95 [-35 - 455] 5 - 95

Static electricity

Extremely low humidity may cause electrostatic charges to be generated
effecting the magnetic media in read/write operations and operation of
the electronic devices and paper service equipment.

Carpets and mats can also cause slectrostatic charge generation,

Humidity must be kept to required levels and anti-static floor coverings
used,

Dust

Systems may be installed in a normal room designed for office purposes so
maximum dust level permitted is .25 mg/mc,

A high dust level effects, in particular, the magnetic media, reducing
effective head life,

Operating area

411 parts of the system must be accessible to allow technical service.
Systems should not be installed in full sunlight or near direct heat
spouUrces.

A free flow of air should be guaranteed the system and all inlets left
unchstructed.
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2.2 ASSEMELY/DISASSEMBLY

As stated, the modules making up the M64 and M79 systems are the 5B8, 581
and SB2. While for the 588 and 5SB2, there are no major differences
between their use on the M64 and M70 systems, use of the S5B1 is strictly
related +to the type of system and configuration. Thersfore, the
procedures for assembly and disassembly of the modules will be described

below irrespective of the system used and any differences from system to
system pointed out.

Note: After unpacking the system, the blocking plates must be removed.
‘These pletes are generally inside the system and are designed %o block
the boards in the board rack and to block peripherals, etc. They are
easily recognized by their distinctive yellow colour, forming a strong
econtrast with the rest of the system. They must be removed before the
system 1is powered for the first time so as to avoid pessible damage to
the system parts.

2.2.1 REMOVING THE SB@® CABINET PANELS

To remove the panels of the SBB@ cabinet casing ({see Figure 2-1}, the
procedure is as follows:

- Upper shelf: Lift up and remove the upper shelf, epplying pressure
with a screwdriver in position ™1™

- Side panels: After removing the upper cover panel from the machine,
loosen the two screws (position 2) securing each panet and then
remove the panels by lifting upwards

- Front panel: Loosen the two screws towards the top in position 3"

and remove the panel by first pulling it backwards and then lifting
up.

4111199 0 (1) M64/M70 - Service Manual 2-3




SCREMS

Fig.

2-4

2-1 Removing the 5B2 Cabinet Pamels From the Front
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Rear panels: the rear of the cabinet consists of three panels (see
figure 2-2):

D-BOX support frame cover - unscrew the screw in pesition "1" and
remove panel by drawing backwards

Rear cover - unscrew the two screws towards panel top and remove
panel by drawing it back and then lifting it upwards

. Power supply grid panel - slacken the four screws in position "3"
and remove panel by drawing backwards.

o2

| __——REAR PANEL

| —-D-BUX COVER

Fig. 2-2 Removing Panels at Rear of 588 Cabinet

4311190 Q (1) MB4/M78 - Service Manual 2-5




2.2.

2 REMOVING 5B1 CABINET PANELS

The procedure for removal of the 5B} cabinet casing panels (see figure
2-3} is as described below:

Upper shelf: Lift up and remove the upper shelf, applying pressure
in pesition "1" with a screwdriver

Right side panel: After removing the upper cover panel of the 35B1
cabinet, slacken the two screws {position 7} securing the panel and
remove by lifting upwards

Front panel: After removing the upper cover panel of the SB1
cabinet, loosen the two screws at panel top in pasition "3" and
remove panel by first drawing backwards and then upwards

Rear panel: After removing the upper cover panel of the 5B1 cabinet,
slacken the two screws at panel top in position "4" (see figure 2-4)
and remove panel by first pulling backwards and then upwards.

POSITION OF 3 ==
SCREWS ON
FRONT PANEL

8" REMOVABLE /

PERIPHERAL

4 POSITION FOR
| SCREMORIVER
E:EEE?_.ﬁ.._._,—:::::;;;zzzgégz
h-z POSITION OF

SCREWS ON
SIDE PANEL

j

‘i

Fiq.

2-6

2-3 Front View of SB1 Labinet
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POSITLON OF 4 —=—""—

SCREWS ON
REAR PANEL

V.

Fig. 2-4 Rear View of 5B1 Cabinet
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2.2.3 BASIC CONSOLE ASSEMBLY AND DISASSEMBLY {M&4 ONLY)
Disassembly
See figure Z-5.

- Unscrew the two upper screws and loosen the two lower screws securing
the console to the frame {see figure 2-1)

- Lift cut console and disconnect the following connectors:
Console power supply signals connector {white flat cable)
. Back plane signals connector
Connector to and from C.U.
Mains assembly connector.
Assembly

To reassemble console, reverse the diseassembly operations outlined above.

=
LB4o : BACK PLANE

Fig. 2-5 Rear View of Basic Console and Connectors
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2.2.4 DISASSEMBLY AND ASSEMBLY OF EXTENDED CONSOLE

Disassembly

See figure 2-6.

- Remove the 5B@ upper panel (see section 2.2.1)

- Remove the cover from the top of the 5B8 by unscrewing the screw
securing it to the frame {tc hawve access te the connectors on the
rear of the REDAC board)

- Unscrew the screw securing REDAC board to frame

- Disconnect all connectors on rear of REDAC board {see figure below}

= “BACK PLANE
iy
o

—é.-'-"_-l
| Like conTRoL s
/

F5l
LBao

=
CPU SERIAL LINE

L B

FOR N7Q CFU -

Fig. 2«6 8ear View of Extended Console and REDAC Board

Unscrew two upper screws and slacken the two lower screws securing
console to structure (see figure 2-1)

Remove console and REDAC board.

Assembly

Tn reassemble console, reverse the disassembly operations outlined abeve.
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2.2.5 DISASSEMBLY AND ASSEMBLY OF SSM CONSOLE

The procedure below is valid for consoles both with and without the . ‘
telediagnostic feature.

Disassembly

See Tigure 2-7 for M64 and 2-8 for M70.

- Remove the 5B@ top panel {(see 2,2.1}

-  Remove the cover on the top of the 580 after unscrewing the screw
securing it to the frame {(to access the connectors on the rear of the
55M board)

-  Unscrew the screw securing the 55M board to the structure

- Disconnect all connectors on the rear of the $5M board.

FSU | BAD 8

TELEDIREHOSTIC

* {INE CONTROLLER {UNATTENDED)

Fig. 2-7 Rear View of Extended Console and 55M Board for M&64
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* LINE CONTROLLER (UNATTENDED)

Juaz

L TTY SERTAL

Jos?
TELEDTAGNGSTIC

Fig.

. lnscrew the two upper screws and loosen the two lower

the console to the frame {see figure 2-1)

2-8 Rear View of Extended Conscle and SSM Board for M70

ones securing

. Remove the consele together with the 55M board.

Asseably

To reassemble the
outlined above,

console, reverse all the
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2.2.6 DISASSEMBLY AND ASSEMBLY OF CONSOLE IN SB1
Disassembly

See figure 2-9 and proceed as follows:

-  Remove the top panel of the 581 (see section 2.2.2).

- Unscrew the two upper screws and loosen the two lower screws securing
the console to the frame.

- Disconnect the connectors comnecting te the console (only for SB1
with a HDU},

Fig., 2-%9 Freont and Rear Views of Conscle in SB1 Cabinet for 2 HOU's
Assembly

Te reassemble the console, reverse all the dissssembly operations
outlined above,
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2.2,

7 DISASSEMBLY AND REASSEMBLY OF POWER SUPPLY LB4#®

fisassembly

See

figure 2-1@,

Remove the grid panel at the bottom of the lower part of the S5SBB
cabinet (see section 2.2.1)

Remove the AMP MOD 1 10x2-way connector (console signals)
Remove the white 4-way connector for the +35 V and ground
Remove the green cennector of the 412 V and -12 ¥

Unscrew the three screws connecting the ground cables (black) and
remove the cord ends from the nuts

Unserew the three screws securing the three +5 ¥ cables {red} and
remove cord ends from nuts

Unscrew the two screws of the "L"~shape band connecting the logic
ground to the system ground and securing the LB4R power supply board
to the frame

Remove the power supply from its positien by sliding it backwards on
its guide-rails.,

Assembly

Set power supply in position by sliding it along its guides

Reverse the disassembly procedure outlined above,

e

el

oo

Cgl:fZ

Fig.

2-10 Rear View of Power Supply LB40
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2.2,
Disa
See

8 DISASSEMBLY AND REASSEMBLY OF POMER SUPPLY LB12 (M79 OMLY)
ssembly

figure 2-11.

Remove the rear panel of cabinet 5B1 (see section 2.2.2)

Remove the grid at the bottom of the lower part of the SB1 cabinet by
unscrewing the two screws securing it to the frame

Remove the black, 4-way conmector (LB4@ control signals)

Unscrew the three screws securing the thres ground cables (red) and
remove plugs from nuts

Unscrew the three screws connecting the three +5 V cables (red) and
remove plugs from nuts

Unscrew the two screws of the “W'"-shape band connecting the logic
ground to the system ground and blocking the LB12 power supply board
to the frams

Remove power supply from its position by sliding backwards along
guide-rails.,

Assenbly

Set power supply in position by sliding it aleng its guides

Reverse the disassembly operations outlined above,

("T o !

Fig.

2-11 Rear View of Power Supply LE12
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2.2.9 DISASSEMBLY AND REASSEMELY OF L5718 POWER SUPPLY

This power supply is used to power one or twe HDU mounted in the SB1
cabinet with 2 Dual-port board if the HDU are te be shared between two
systems.

Disassembly

See figure 2-12 and proceed as follows:

Remove the rear panel of the 5B1 cabinet (see section 2.2.2).

Remove the protective grid on the top rear of the 5B1 cabinet
unscrewing the twe screws securing it to the structure,

Remove the 6-way, MODU 1 input connector {118/220 V power supply
voltage coming from the SB@ mains box).

Remove the 4-way, MODU 1 (45 V power supply voltage plus reset signal
for the Dual-port board) and the 4-way MATE-N-LOK output connectors
{+5 V and +12 V power voltages for the HDU peripherals).

Unscrew the two screws of the 'L"-shape band connecting the logic
ground to the system ground and b}ocking the L5719 power supply to the
system frame.

Slide the power supply backwards to remove it from its housing.

Assembly

Insert the power supply by sliding it along its guide rails,

Reverse the power supply disassembly operatioms outlined above.

" L

T ar
o =

/

b - anA N

Fig.

2-12 Rear Yiew of L518 Power Supply
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2.2.

10 DISASSEMBLY AND ASSEMELY OF REMOVABLE PERIPHERALS OM SB@

Disassembly

See

figure 2-13.

Remove front panel (see section 2.2.1}

Remove peripheral shielding grid

Unscrew two screws securing peripheral te frame

Disconnect thé signals/data flat cable on rear of peripheral
Disconnect power cable on front of peripheral unit

Remove peripheral by sliding it along the guide-rails,

Assembly

To reassemble peripheral, reverse the disassembly operations outlined
above.

Fig. 2-13 View of Removable Peripherails

2-16
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2.2.11 DISASSEMBLY AND ASSEMBLY OF FINED PERIPHERALS ON SE@

Disassembly

See figure 2-14,

Remove the rear panel and the left side panel (see section 2,2.1)
Remove peripheral unit shield grid
Unscrew the two screws securing peripheral to frame

Disconnect the AMP MOD 4 connector (green colour} of the 435 ¥V e
relative ground {red and black wires, respectively)

On the 5BO left side, disconnect the small, data flat cable (one for
each peripheral}

On the 5B@ left side, disconnect the flat cable of the peripheral
unit control signals

Remove the peripheral by sliding it slong its quides,

Assembly
To assemble peripheral, reverse the disassembly operations outlined
above.
"""-----...___‘_rI |___
—|
F—
aplil
[:1 (Ll
o yl
)
i
&
- o f o
) | e
i
[ lp———— g 1 [7]
L s S | T A1 S

Fig.

2-14 PRear View of Fixed Peripheral Units
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2.2.12 ASSEMBLY/DISASSEMELY OF DC/DC COMVERTER FOR FIXED AND REMOVABLE
PERTPHERALS

Disassembly

See figure 2-15. Remove the peripheral (see relative section: 2.2.7 for
removable peripheral, 2.2.8 for fixed peripheral)} Disconnect connector of
+35¥ power supply and relative ground (green AMP MOD 4 connector} of the
DC/DC  converter Disconnect the connector of the +12 V (for DC/DC 34/512)
or 24 V (for DC/DC 36/524), 5 YV power and ground (gresn AMP MOD &
connector on side of DC/DC converter, white 4-way on side of peripheral)
Unscrew the four screws (see figure below)} securing the DC/DC converter
to the left side of the peripheral frame,

POSITION OF OC/OC
COMVERTER
SCREWS

BL/0C
(OMVERTER

FIXED DR FOS1TION OF OC/0C
REMOVABLE CONYERTER
FERIPHERAL SCREWS

Fig. 2-1% Side View of DC/DC Converter
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Assewbly

To mount DC/DC converter on peripheral, raverse the disassembly
’ operations outlined above.

The two power wires of the DC/DC converter on the open side must be
connected to the 435 V and ground of the LB4% power supply; this
connection can be made directly on a terminal strip on the left of the
basic cabinest,

WIRES FROM LB4D TERMINAL STRIP WIRES FROM DC/DC
POMER SUPPLY CONVERTER

Fig. 2-16 5ide View of Terminal Strip for DC/DC Converter Power
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2.2.13 DISASSEMBLY AND ASSEMBLY OF D-BOX

Disassembly

See figures 2-2 and 2-17 and proceed as follows:

2-2@

Remove the SBD rear panels.

Disconnect any cables connected to D-BOX.

Unscrew the two screws securing the D-BOX connector to the MUX and
disconnect the connector.

1f the D-BOX is old type, unscrew the two screws securing it to the
structure,

1f D=BOX is new type, the procedure is:

Unscrew the three screws securing the D=-BOX to the support board

Remove the D-BOX support plate after unscrewing the four screws
securing it to the frame

Unscrew the four frame spacer screws.
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Assembly

To set the D-BOX back in position,
described above.

reverse the disassembly operations

Fig., 2-17 New and 0ld Types of D-BOX
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2.2.14 DISASSEMBLY AND ASSEMBLY OF C-BOX

Disassembly See figures 2-2 and 2-18 and proceed as follows:

Remove the 588 rear panels
Disconnect any cables connected to the C-BOX

Unscrew the two screws securing the C€-BOX connecter to the line
controller and remove connector

Unscrew the three screws securing the C-BOX to the support plate

Remove the (-BOX support plate after unscrewing the four screws
securing it to the frame

Unscrew the four frame spacer screws.

Assembly

Te set the (-BOX back in position, reverse the disassembly operations
described above,

Fig.

2-22

2-18 C-BOX and Support
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2.2.15 DISASSEMBLY/ASSEMBLY OF BACK PLANE 1MOBE {M64 OMLY)

Disasseably

Remove the front panel and side panel of the 5B@ (see section 2.2.1)

Remove all the 3000-type boards from system

Remove the 5B9 rear panels

-  Remove 311 D-BOXes and connectors connected to the MUX (see figure
2-19)
~ Unserew the four screws of the D-BOX support structure (see figure
2-19}
-  Remove 0-BOX support
- D-80K
SCREWS OF THE D-BOX
SUPPCRT STRUCTURE
-~ CONNECTOR COWNECTED
70 THE MUX
Fig. 2-19 D-BOX Support
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Disconnect the three, red +5V power cables and the three black ground
cables {see figure 2-21) on the left of the 588 (see figure 2-28)

Remove the +/- 12V line connector beside the power cables {see figure
2=-21)

Disconnect connector of the RESET and POWFA signals beside the power
supply cebles (see figure 2-21)

Unscrew the six screws sacuring the back plane to the casing and
remove,

BACK PLANE
CONNECTORS )

Fig.

2-2¢ Position of Back Plane Connectors im System Structure
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Assembly

’ " To mourt back plane, reverse the disassembly operations deseribed above,
+5
aeo 1F THERE 15 Bow THE |
STRAF 15 NOT USED c
[ t}n_z FROM LE4D 3 WIRES WITH
(AMP. MODU 1 AT 2 WAY) LIS FROM LB4D
(o]

Lo}
L]

] BBU (CONTROLS )

= RESA
[~ GROUND
L crousn FROM CONSOLE
" POWFA
8 3 WIRES WITH
O LUGS FROM LB4Q
ROU

o
4
(=3

SOLDERED S1DE

Fig. 2-21 HRear View of Back Plane and Connectors
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2.2.16 DISASSEMBLY/ASSEMBLY OF BACK PLANE TWO87 (M70 ONLY)
Disassembly

Remove the SBO front and side panels (see section 2.2.1)
~  Remove all 3000 and 888P-type boards from system
- Remove 568 rear panels

- Remove all D-BDXes and D-BOX connectors connected to the MUX (see
figure 2-19)

- Unscrew the four D-BOX support structure screws (see figure 2-19)
- Remove D-BOX support

- Diseconnect the three, red +5V power cables and the three black cables
{see figure 2-23) on tha left side of the 589 (see figure 2-22)

- Remove the +/= 12V line connector beside the power cables {see figure
2-23)

- Disconnect connector of the RESET and POWFA signals beside the power
supply cables (see figure 2-23}

-  Unscrew the screws {twelve) securing the back plane to the casing and
remove.

Assembly

To mount back plane, reverse the disassembly operations described above.
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BACK PLANE
CONRECTORS

Fig., 2-22 Position of Back Plane Connectors in System Structure

WoeT 5V
IF THERE 15 PBU THE o
STRAR 15 WOT USED — L
I ”:12 FROM L840 3 UIRES WITH
CAMP. MODU 1 AT 2 MAY) [ LUGS FROM L840
o]
|
—
o]
S ——
:l BBU {CONTROLS)
L resa
[ GROUNE & oM CowsoLE
 GROUND
- POKF A
8 3 WIRES WiTH
o LUCS FROM LBAG
GROUND

SOLDERED 5iDE

Fig. 2-23 Rear View of Back Planme and fonnectors
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2.2.

17 DISASSEMBLY/ASSEMBLY OF BACK PLANE INOS3 (M7@ OMNLY)

Disassewbly

Remove 5B front and side panels (see section 2.2.1)

Remove the fromt and right side panels of the SB1 (see section 2.2.2)
Remove all the 3828 and BODB-type boards from the SB® and 5B1

Remove the rear panels of the SBG and the rear pansl of the 581

Remove all the D-BOXes and connecters cannected to tha MUX (see
figure 2-19)

Unscrew the four screws of the D-BOX support structure {see figure
2=19}

Remove the D-BOX support

Disconnect the three red +5V power cables and the three black ground = -

cables {see figure 2-25) from the SB@ left side (see figure 2-24)

Disconnect the three red 45V power cables and the three black ground
cables {see figure 2-25) from the SB1 right side {see figurs 2-24)

Remove the +/- 12V line connector beside the power cables on the SBO
left side (sce figure 2-24)

Disconnect the RESET and POWFA signals cannector beside the cables on
the left side of the 5B (see figure 2-24)

Unscrew the screws (twenty) secwring the back plane to the casing and
remove.

Assembly

To mount the back plane, reverse the disassembly operations described
above,
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BACK-PLANE

CONNECTORS =

581 S1DE

BACK-PLANE
 CONNECTORS
SBO S1DE

Fig. 2-24 Position of the Back Plane Connectors in the System

1N0EE
+5 ¥
3 WIRES
WITH LUGS
L530/LCTZ
GROUND
3 WIRES
HITH LUGY
L530/L 012

+5

IF THERE 15 BSU THE (@)
STRAP 15 NOT USED .

1 }112 FROM LB40O

3 WIRES WITH
[AMP. MODU 1 AT 2 WAY} [ LUGS FROM LB4D

_] 68U [CONTROLS}

|- RESA

I- GROUND
FROM CONSOLE
= GROUND

= POMFA

GROUKD

SOULDERED 51DE

3 WIRES W1TH
LUGS FROM LB40

Fig. 2-Z5 Rear View of Back Plane and Connectors
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2.2.19 DISASSEMBLY/ASSEMBLY OF MAINS GROUP ON SB8 CABINET
Disassembly
See figure 2-26.

- Remove the front panel (see section 2.2.1)

Unscrew the screws securing the mains group to the frame

Remove the following connectors:

. Mains 118/220 V {3 brown, green, yellow-green wires)
. Floppy power in 5B1 (for OPE 8" floppy)

. 5B0 fan power

Fan and mains group for 581 cabinet on M7& with 16 board slot
back plane,

- Remove the mains box by pulling cutwards (there are no guides}.
Asseehly

To mount the mains group, reverse the disassembly operations described
above,

Fig. 2-26 Mains Group on 581 Cabinet
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2.2.19 DISASSEMBLY/ASSEMBLY OF MAINS GROUP ON 5B1 CABINET

Disassembly

See figure 2-27.

Remove frent panel {see section 2.2.2)
Unscrew screws securing mains greup to frame

Remove mains 118/220 V connector (3 brown, vyellow, yellow-green
wires}

Remove mains box by pulling outwards (there are no guides).

Fia.

2-27 Mains Group on 5B1 Cabinet
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URPER FaN
(s81) 1510

LIMER FAN
PSI} L5320  (3H7)
B3l LE1Z S
PSU LEIZ

REMOTE SWITCH OW
T 5Y5 "B"
fd

A

REMOTE SW1TCH ON
5Y5 "A"

Fig. 2-28 5B1 Mains Group Comnectors
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2.2.28 INSTALLATION OF SB1 CABINET

The procedure to attach 5B1 cabinet to SBO® cabinet is as follows:

Remove the 5B and 5B1 upper shelves (see section 2.2.1)
Remove the 588 right side pznel (see section 2.2.1}

Unscrew the terminals on the SBB frame lower right (see figure 2-29}
and mount them on the bottom right of the 5B

Set the 5B1 and the 569 side by side and secure by tightening the two
serews on the upper protrusion of the SBO and the six internal screws

Replace the upper shelves and the right side panel (removed from the
$80} on the SB1.

|_-CABINET B0

STUDS

CABINET 581"

STUDS

Fig.

2-29 Front View of SB@ and SB1 Frames
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2.2.21 REMOVABLE PERIPHERAL DISASSEMBLY/ASSEMBLY ON 5B1

Disassenbly

See figure 2-36.

Remove shelf and front panel of SB1

Remove 581 side panel

Unscrew the two screws securing the peripheral to the frame
Disconnect the signals/data flat cable on the peripheral rear

Disconnect the power cable coming from the DC/DC converter DCA 346/524
{6-way orange connector) on the right-hand side of the peripheral

Disconnect the power (220 V) cable from the terminal strip on the top
part of the peripheral and which is accessed through the slot on the
upper shelf of the 5B1 cabinet {the slot is normally covered by a
plate screwed to the 581 frame)

Remove the peripheral by sliding it along its rails.

Assembly

To mount the peripheral, reverse the disassembly operations described
above.

é__NL

g 31 4
[

ojw
oo

AL FOWER  SIGHAL CABLE TO
CABLES CONTRGLLER €0280/0

HEAD
PROTECTOR T

POWER CABLE
'RC/ CONVERTER)

Fig, 2-30 Peripheral Unit on 581 Cabinet

2-34 4111198 q (1)



2.2,27 FIXED PERIPHERAL ASSEMBLY/DISASSEMBLY OM SB1

Disassenbly

See figure 2-31 and proceed as follows:

Remove the SB1 rear or front panel (depending on whether
peripheral 1is- to the front or the rear) and right side panel
2.2.2)

Remove the shielding grid on the peripheral (if present}

Unscrew the twe screws securing the peripheral to the frawe

Disconnect the peripherzl power supply connector coming from the
power supply

On the 5B1 right side, disconnect the small data flat cable {ane
each peripheral) coming from the HDU controller (ESOI interface)

On the 5B1 right side, disconnect the commands flat cable {one
each peripheral} coming from the HDU controiler (ESD1 interface}

5lide the peripheral along its guides and remove.

Assembly

the
{see

L51@

for

for

To set the peripheral back in position, reverse the disassembly
pperations outlined above,

4111199 Q@ {1) M44/M70 ~ Service Manual
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Fig. 2-31 Rear View of Fixed Peripheral in SB1
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2.2.23 INSTALLATION OF CABINET FOR MTU (582)

There are no particular installation conditions for this medule. The maim
operations to be performed are:

Check power cables are connected correctly.

Connect cables from controllers to relative controllers.

MAINS
ASSEMELY

Fig. 2-32 5B2 Cabinet Front
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2,2.,24 TNSTALLATION OF CPU BOARDS FOR M&4, M70 AND M70/2/3 SYSTEMS

Disassembly

Remove the upper panel and the front panel of the SBO cabinet

Remove the console signals connector from the CPU board in logic
position “zero™ (first board on left of rack in 5B for Mé4 and M70
MOMNOPTOCESSOr )

For M70/2 and M78/3 multiprocessor systems only

Remove the flat connector for conmection of CPU boards (in logic
positions “zero" and “one", and “zero™, “one" and "two" for M78/2 and
M78/3 systems, respectively)

Remove the 3800-type CPU beoard ULO7@ for M&4 and the BRR@-type UCD71
for M78/2/3 by pulling it out of the rack.

Assembly.

To mount the CPU board, reverse the disassembly operations described
above,

For M78/2 and M78/3 multiprocassor systems only

For M7¢/2 and M70/3 wultiprocessor systems, connect the L{PU boards as
shown in figure 2-33 using the flat cable illustrated in figure 2-34.

Note: The CPU board DCO71, the flat cable and the systen name plates are
part of the kit APU 7070.
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JUHFERS

MASTER SLAWE 1 SLAVE 2

- 15t [P BOARD 1_1
\k “znﬂ CPU BOARD L
:}\\ 3rd (PU POARD

FLAT CABLE FOR bL1BUS
COMSDLE STGHALS

FLAT CABLE FOR | E DL1BUS

COMRECTING TO CPY EXPANSION

Fig. 2«33 Connection of CPU Boards for Multiprocessor Systems

—
== r-——
1 ) i |
) ] 1 |

j 1 1 1 | r
I I | | L4
) ' 1 i
____._ | IR

I | | I—

Fig. 2-34 Flat Cable for Lonnection of CPU Boards on Multiprocessor

Systems
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2.3 WORKSTATIONS

L1 system workstations comsist basically of the following elements:

- Multiplexer ceontroller GO 322

-~ Distribution box 0-BOX

- Electronics box ELB 3683 or ELE 3484

- Current Loop connection line

- Gelvanic separation box T-BOX (TBX 9020),

These elements are examined individually in the

following sections.

Rsese L
PERLPHERAL

-

0322
BUARD WX

PLUGS 5710

D-BOX

ELE 3634
(C.L. PERIPHERAL)}

W5
ELE 3584

Fig. 2-35 Workstation Installation Diagram
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2.3.7 MULTIPLEXER CONTROLLER

This is an intelligert module, capable of handling 4 full duplex
connections at speeds of up to 19,200 baud and transfer rate of up to
76,800 bits/s. _

Its interfaces are the 2@ mA Current Loep™ and “RS 232 C",

All connections between this controller and peripherals are by way of the
G-BOX device.

2.3.2 DISTRIBUTION BOX D-BOX

This is a passive device connecting the system multiplexer controller to
the different peripherals; in other words, it "“distributes" connections
(RS 232 and/or Current Loop) tc the peripherals.

it is mounted on a frame {on the rear of the SB® cabinet) supporting up
to a maximum of B D-BDXes.

It alsc has a cable 38 cms, long with, at one end, a conmector plugging
inte the MUX beard.

. __—~D-BOX

) |

o

[ |

[ o

Fig. 2-36 D~BOX Support Frame on 5B Cabinet
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2.3.3 ELECTRONICS BOX ELB 3593/4

This intelligent module is the central element of the workstation and
consists of:

COMPOSTITION:

Power supply unit LGE@3

Electronics motherboard BA126

Pin pad and badge reader optional board GD329

EXCHANGE WITH S5YSTEM: serial, point to point, asynchronous, free
running, via multiplexer controller

INTERFACES WITH SYSTEM:

28 mA Current Loop for distances of up to 1 km
RS 232 C for distances of up to 15 metres

INTERFACES WITH PERIPHERALS:
Video~-keyboard interface

Two RS 232 C interfaces
Two TTL interfaces

Mote: The ELB 3684 differs from the £LB 3683 only because it is possible
to have several virtual channels on the Host line. This manual,
therefore, refers only to workstations based on the ELB 3684,

BADGE
READER

ELB
3884

RS232 C

PRINTER OR

PERTPHERAL

D KETBUOARD
RE23Z YIDED
SER1AL LURRENT LOOP/RSZ32Z r.
TOMMUNICATION LINE
Fig. 2-37 Diagram of Connection Between ELB 3684 and Peripherzls
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Installation of ELB 3684

The EL.B 3684 has & felt-padded base and a cooling fan.

In its workstation context, the ELB may either be set on a table or in a
semi-enclosed housing; however, in hoth cases, a free supply of air must
be guaranteed. The ELB 3684 does not have any holes on its upper cover to
take a moniter.

y -

o,
|

=

o,

g E LA e LG

Sotoladalnindatadelniada%adato]d
208080 de R oloindndats

o G R
Foledsinlnia
A e

5 o
R eI
Dot g%t

Fig. 2-38 ELB 3484 Ventilatien

To remove the ELB 3484, the securing screws on the rear panel must first
be slackensd and the casing pulled slightly forward so that it can then
be turned over backwards and lifted off the base of the ELB without
damaging the copper earth springs in the framework contact zones.

SCREWS TO BE REMOVED
TO LIFT DFF CASIMG

{ TPOT A - )
¥ = M
| J e, | s
o o 1 on OUTPUT AC
5& Q/MIDEN [N Gy OFF _K/RT IS
| —— A
SEV—=0 ° B30 o e LD j
) o {
HODEK C.L. ON/OFF  VIDEO/KEYBDARD \ .
COMNECTOR SUITCH  CONNECTOR AC UTeUT

Fig., 2-39 Removing the ELB 3684 Casing
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Assembly of the pin pad and badge reader option board 60329

To mount the pin pad and badge reader option board in the ELB, the
procedure is as follows (see also figure below):

Remcve the ELB 3684 casing as described earlier

Maunt the option board, securing it with the 3 screws shown in the
figure

Connect tha option board to the motherboard and the power supply unit
via the 48-way flat cable, plugging inte the J124 connectors of BA126
and 60329,

FOER SUPPLY FAN
i— I

1

FLAT
CABLE

| FIXING

BAT26 -] SCREW

SPALERS

Fig. 2-49 Assembly of Pin Pad and Badge Reader Option Board
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Power supply assembly

The power assembly LGB3 is contained in a sheet metal structure imcluding
the fan, switch, power plug and video socket., The assembly is in two
parts:

- Electronics board
- A.C. distribution.

The electrical characteristics of the electronics board, which slso
includes the mains filter, are:

~ Freguency: 5@-60 Hz 5%

- Jumper-selected mains voltage: 1@@-120 V or 220-242 ¥
- Power absorption: 58 VA

- Power raised: 35 watt.

How the alternating current is distributed is illustrated in the figure
below:

POMER SUPPLY UNIT LGD3

- T :

= oo ARl ,z'
N |Dc
| QUTFUT
I CABLE

———0—
STRUCTURE 5CREWS

: =
l FAN
= 1L *

MAINS VIDEG PLUG

SWITCH

CONNECTOR J314

1| «5 ¥ | RED
Z | +5V | RED
3| M| BLACK
4| M | BLACK
5 | 12 v| ORANGE
6 | -12 V| ORANGE

Fig. 2-41 ELB 3684 a.c. Distribution
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2.3.4 CURRENT LOOP AND T-BOX CONNECYT1ON LINE

For a Current Loop typa connection between system and ELB 3584, for
distances not greater than 19 metres from the D-B0X, the Current Loop

standard cable CBL 7899 is used.

The twin leaf connector plugs into the connector marked 'CL/MODEM’ on the
ELB 3684; the other end goes into one of the four %-pin connectors om the

D-BOX, depending on the channel used.

OPTIOK

SERTACRS. CL/MODEM oN F
o o of [+] “,f:” <]
| I =} | ToCAL

OUTPUT AC

KB/CRT

Q

REAR SWITCH

VENTILATICN GRILL

Fig, 2-42 ELB 34654 Rear View

LI e |

Fig. 2-43 OD-BOX Front View
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Power supply assembly

The power assembly LGO3 is contained in a sheet metal structure including
the fan, switch, power plug and video socket. The assembly is in two
parts:

- Electronics board
- AL, distribution,

The electrical characteristics of the electronics board, which also
includes the mains filter, are:

- Frequency: 50-4@ Hz #5%

- Jumper-selected mains voltage: 100-12¢ V or 220-240 V
- Power absorption: 50 VA

- Power raised: 35 watt.

How the alternating curremt is distributed is illustrated in the figure
below:

POWER SUPFLY UN1T LGO3

QUTPUT
LABLE

%

STRUCTURE SCREWS

1 FAN
= * 3

— ——
MATNS VIDEQ PLUG

SWITCH

uk:

COWNNECTOR 1318

1] 45V | RED
2| 45V RED

3] M | BLACK
4] M [ BLACK
5 | +12 ¥| ORANGE
6 | ~12 V] ORANGE

Fig. 2-41 ELB 3684 a.c. Distribution
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2.3.4 CURRENT LOOP AND T-BOX CONNECTION LINE

For 8 Current Loop type connection between system and ELB 3684, for
distances not greater than 1@ metres from the D-BOX, the Current Loop
standard cable CBL 7090 is used.

The twin leaf connactor plugs into the connector marked 'CL/MODEM® on the
ELB 3684; the other end goes into one of the four 9-pin connectors on the
D-B80X, depending on the channel used.

e —,
e L e
OPT1OK —r—
b L7kS. {L/MODEM oN FE KB/CRT
.—loMo Dil—\.r“—“: UCN.D ~r o 7/ .
REAR SWITCH VENTILATION GRILL

Fig. 2-42 ELB 3484 Rear View

J Lo m~—_ _F

Fig. 2-43 D-BOX Front View
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T-Boxes are inserted in remote connections of over 18 metres and also in
shorter, lccal connections where the ELB 3684 and D-Box grounds are neot
of equal potential.

This has & dual purpose: a) it ensures galvanic separation between the
shield grounds of the two devices and b}, junction of the CBL 361¢ cable
and the quadripole, shielded AUG 24 D-Box connector cable.,

The cable commscting D-Box and T-Box can be 1 km in 1length and is
available from “Gestione Ricambi™ in reels of 580 metres.

The 4 ELB 3584 wires are connected to the T-Box in the same way as seen
earlier for the D-Box and illustrated in figure 2-16.

T~BOX TERMINAL | CBL 3618

| |
| 4T | R+ WHITE/BROWN |
| 4R | T+ WHITE |
I § | R- WHITE/RED |
| -R i T- WHITE/BLACK |

GROUP OF 4 TERMINAL SCREMS

A B
——— e i,

1
LG@G eoe|leee J

—r NOT USED

Fig. 2-44 T-Box Assembly View

The T-Box has two sets of 4 terminal posts each to which the ELB and
D-Box devices may be connected indifferently.

D-Box and T-Box are interconnected in the same way as seen earlier for
connection of the D-Box to the ELB, and as is now shown in the figure
below.
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Current Loep line cable
D-BOX |4 »| T-BOX

T+ WHITE/BROWN connected to R+
R+ WHITE connected to T+
T-  WHITE/RED connected to R~
R-  WHITE/BLACK connected to T-

Fig. 2-45 Connection Between D-Box and T-Box

On the T-BOX side, the cable wires are connected to the T-BOX terminals
which are accessed only after the device cover is removed while on the
B~BOX side, there is a 9-way, D-shell connector plugged directly into one
of the, four "Current Loop™ connectors on the 0-B0X {depending on the
channel).

[}
_--‘--‘-‘-‘-l—\—_
1 h W Te
RN - 5
H
3 F
4 RX+ Bl 8
I-B TH + o
5 I L
o —
@

Fig. 2-46 9-Way D-Shell Connector and Cable Cormections
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T-Box installation

The T-BOX is set at a maximum distance of 19 metres from the ELB 3684 and
is secured to the wall or floor by wedge-type pressure screws,

The holes are 4.5 mm in diameter and are at a distance of 49 mm, centre
to centre.

The T-Box can only be secured after the cover is lifted off and the
printed circuit removed as shown in figure 2-19.

COVER RETRINING SCREWS T-BOX F1X1NG HOLES
RETAIN1NG FOR PRINTED CIRCUIT
SCRENS AND CABLES CLAMPS
Fa¥ o
CRBLE CLAWPS A% mm
T-8a0X WITH COVER BOTTOM OF T-HOX AND BOTTOM OF T7-R0X

PRINTED CIRCU1T

Fig. 2-47 Disassembly of T-Box
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2.3.5 ELB 1381/1382 ADAPTER

In addition to the ELB 3684, there is a further type of ELB with,
hovever, more modest performances.

With the 1381 version, workstations with video and keyboard only can be
set up at a maximum distance of 100 metres from the system,

The 1382 version should be used to connect workstations with peripherals
with RS 232 serial interfaces and pin pad/badge reader devices as well as
the video and keyboard. Maximum distance is still 100 metres.

The ELB 1382 adapter connectors are illustrated in the figure below.

1- Cable for connection to mains voltage

2- Connector for video/keyboard controller (im M&@ rack}
3- Connector for cennection to video and keyboard

4- Connector for peripherals with RS 232 serial interface
S- Connector for Pin pad and Badge reader

Note: The ELB 1381 does not have the connectors numbered 4 and 5§ present
on the 1382.

Fig, 2-48 ELB 1382 Cables and Connectors
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2.4 TNSTALLATION OF LINES

Some general points are given below and apply to all types of line.

The cable must not be positioned close to electric power devices which
could cause harmful electromagnetic interference, Such noise sources are:

- Electric lighting systems {ncom lights in particular}

- Energy generators and distributers, sueh as  transformers and
alternators

-  hir gconditioner motors, elevators and large fans
- Radio and TV transmitters
- Signal generators, communications and safety systems.

Another factor influencing line noise level is the distance the line runs
parallel to the noise scurce.

The table below gives the minimum distance the line is to be kept from
the noise source in relation to the distance they run parallel.

IN PARALLEL | MINIMUM DISTANCE BETWEEN LINE CABLE AND MO1SE SOURCE

from ® to 180 m | 18 cm

over 108 m | 0.30 - 2,59 cm

Note: UWhen 2 line cable and an a.c. cable cross over, they must be kept
15 cms apart.

The line must also be guaranteed adequate mechanical protection in the

more exposed zones of the installation, such as particularly busy
passageways, Here, the use of cableducts is strongly recommended.
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2.4.1 MOIN INTERNAL LINE

The following types of network c¢an he obtained in  master-slave
configurations:

- Point to point
- Multipoint,

1n both types, maximum trunk length is 4 km., maximum number of systems
1o be connected 32 with a transmission speed of frem 1,20@ to 19,200 bps.

Description of transmission means
The MOIN internal lime trunk is a cable with specific characteristics,

code number 5715278 R, The cable is shielded with continuity wire and
consists of two teflon-insulated AWGZ2 conductors.

SHLELD OUTER SHEATH
CONDUCTOR 1

SHIELD N\~

CORTINUITY CONDUCTOR 2
WIRE
OLIVETT! CODE 5715270 R

Fig. 2-4% MOIN Line Cable

Bescription of junction

Systems are conmnected to the trunk by way of junction peints. A telephone
type junction box, better known as “Ackermann' plug, is recommended for
use on the MOIN lipe.

The system is connected to the Ackermann plug wvia a cable code no. 335228
D with the following characteristics:

- Double commector for connection to controller

- Shielded cable with twin AWG24 conducters, length 5 metres

- Ackermann socket for conmnection to junction.
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SOCKET

TERMINAL a
TERMINAL b
POLARI1ZATION KEY /fﬁﬁ
\ o

voC
POLARIZATION KEY e
- TERMENAL
CABLE QUTLEY 3¢
PLUG
20

CABLE OUTLET
TERMINAL a

Note: All dimensions are in millimetres,

TERMINAL E

TERMINAL b

TERMINAL EB

Fig. 2-5& Ackermann Socket and Plug
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Wiring of lines with two wires

in a two-wire connection, great care should be taken with the polarity of
the conductors when connecting the cable to the Ackermann plugs to avoid
cempletely disabling communications between the terminals,

Looking at the figure below, it will be seen that the white wire {dotted
line} of the trunk is connected to post "2 of the plugs and the blus
wire {continuous line} to post "b".

The shields of the various trunk sections are interconnected to ensure
shield continuity.

The shield is grounded at orne point only of the +trunk, generally the
beginning or end of the line. The ground plug the system is connected to
may also be used simply by connecting the trunk shield to junction cable
shield. However, only one system should have its ground connected to the
trunk shield to avoid a dangerous lack of eguilibrium between grounds,

LINE CABLE

SHIELD CONTINUITY WIRE

TRUNK CABLE 5715270 R
Ji

R=150 0 1/B W %

PLUG —/

{CODE 5788158 ¥)

L— JUNCTION BOX (CODE 5788156 F})

L JUNCTION CABLE WITH PLUG (CODE 335228 D)

Fig. 2-51 Extremity and Intermediate Junction Boxes
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Wiring of lines with 4 wires

In a 4~wire connection, as well as the points made on conductor polarity
in Z-wire connecticn, another important factor is the crossing of the
line on the master system termirals: the two conductors of the master
transmission line become the reception line of all the slaves while the
two conductors of the master reception line become the transmission line
of all the slaves. This signal crossing should, therefore, be made in
the Ackermann plug of the master junction cable, leaving the trunk wires
inside the Ackermann sockets connected to the same terminals, as
illustrated in the figure below. Ir this way, the waster is not subject
to particular considerations regarding position and may be connected to
any junction of the trunk,

H HI
i ¥
% MASTER ] siave
A1 cross i ] canie
. CABLE |
. - A
TE AN £5 N
TH+ RX+ RX- TX= T+ R¥+ RX~ TX-
MOIN MOIN

Fig. 2-52 Four-Wire Connection
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2.4.2 LION INTERNAL LINE

The LION (Local Internal Olivetti Network)} internal line is wused with
systems in cluster configurations.

1t is produced using & controller implementing two internal lines only.

Maximum trunk length is 2 Km with AWG 20 cable or 1.2 Km with AWG 22
cable. The maximum number of systems connected to the trumk is 32,

The protocol used is polling-selecting type (master-slave).

The maximum number of systems which can be connected with TAP-Boxes is
eight, The minimum distance between two TAP-Boxes is 5 metres with two
junctions or 2.5 metres with one junctien only,

Pescription of the transmission means
The LION internal line trunk must have a cable with specific

characteristics, code no. 5731835 M. The cable has two twisted AWG2Y
gonductors, each of which is made up of 7 elementary AWGZB wires,

INSULATION OF THE TW1STED CONDUCTORS

8RAIDED WIRE

PYC QUTER SHEATH

POLYETHYLENE DIELECTRIC

Fig. 2-53 LION Line Cable

Description of junction
A junction box, known as TAP-BOX, is used in LION interpal lines,

allowing for connection on a terminal strip of the two trunks, the trunk
shield and one or two junctions for terminals.

2-56 4111198 a (1)



Each Tap-box allews cne or twe junctions to be connected: to corder the
correct number of Tap-boxes, a precise installation plan is reguired,
Tap-boxes come without plugs. The plugs are part of the corresponding
line controller commercial wmodule and have the wires needed for
connection of the junction to the trunk on their pins; they also come
with a 8.1 microfarad soldered to the ground wire.

TAP 3070

RXD XD

3morTell? BR e

0.1 pF

|2 Jgracic

Fig. 2-54 Tap-Box for L1ON Internal Line
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There is alsc a more recent version of the TAP-BOX with the capacitor
already inserted in the printed circuit. In this case, the female
connector coming with the cable, in addition to the capacitor, also has a
ground connection bracket mounted, so that, depending on the type of
TAP-BOX used, either the capacitor or the bracket has to be removed,

NEW TAP-BOX

(oo b dbedd
+ ¥

275y

I

FEMALE CONNECTOR ————»
WITH BRACKET AND f
CAPACITOR ON

GROUND WIRE 5 %

WITH NEW TAP-BOX, ———» u—
CAPACITOR 15
REMOVED

Fig. 2-55 TAP-B0X With Capagitor Mounted on Printed Circuit
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Connection of trunk to Tap-Box

Each Tap-box connects a maximum of two junctions, one per system; the
only restriction is that there should be a minimum of 10 metres betwsen
tap-boxes, )

Inside the Tap-box, there is a terminal strip with 9 points to take all
the cables. When the Tap-box has been attached to the wall, the two
trunks should be connected as described (see figure 2-27):

- The trunk cables enter the Tap=-box wia two inlets on the sides.

- The two AWG2® wires of each trunk, incoming and outward, are
connected, respectively to terminal strip points 1-2 and 8-9. The
red copper wires are connected to points 1 and 9 and the copper plate
wires to points 2 and B.

- The trunk shields are taken to the Tap-box ground via the cable clips
at +the lateral inlets. The cable clips also hold the trunk cable in
pesition. However, it must be fixed securely, by the braiding wire,
after an appropriate amount (11 mm approx.} of the PV insulating
cover has been stripped off.

BRAIDING WIRE
UNDER CABLE CLIP

RED
COPPER PLATE

RED
COPPER PLATE

Fig. 2-56 Connection of Trunk to Tap-Box

- Each Tap-box has a 118 0Ohm, 1/2 W terminator resistor, mounted
hetween terminal strip pins 1 and 2 or 8 and 9.
This resistor should be removed from intermediate Tap-boxes and left
in place eonly in the Tap-boxes at either end of the line (see fig.
2-28).
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Trunk shield ground connection

The trunk shield must be connected to ground at one of the ends of the
line,

A unipolar, AWG18 wire with an eyelet to be positioned under the cable
elip on the same side as the terminator resistor should be inserted,

The other end of the wire should be attached to the ground terminal of a
power plug to be inserted in a nearby mains socket. One of the Tap-boxes
at the end of the trunk must, therefore, be set wup close to 2 mains
S0uUrce.

TERMINATOR RES1STOR
R=1081/2M

Fig. 2-57 Tap~Box at End of Trunk
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Junction connections

The outlets towards junctions in the Tap-box are sealed with plastic

' plugs, The female connector code no. 336478 D can only be inserted after
the plug is removed., Three wires are soldered to this connector, one
white, one orange and the third black with a capacitor on the free end.
The type of connection to be made is shown in the table below:

WIRE COLOUR|  CONKECT TO TERMINAL STRIP PIN NO,

| - FIRST JUNCTION | - SECOND JUNCTLON
WHITE | 2 ] 6
ORANGE 1 3 | 7
BLACK { 5 ; 5

The capacitors on the trunk shields ensure that there 1is no galvanic
coupling between the junction shields and the trunk shield while a.c.
coupling is maintained.

CONNECTION TO
SECOND SYSTEM

CONNECTION TO
FIRST SYSTEM

Fig. 2-58 Example of 2 Two Terminal Junction
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Z.4.3 OMNINET LOCAL NETWORK

The OMNINET local network is a fast (1 MHZ),

es558

ntially of:
Trunk cable
TAP-BOX

Ground cable

Workstation connection cables

Repeater

Network confiquration

internal line consisting

The Omninet network must meet the following conditions:

Maximum distance between Tap-buxes or Repeaters: 158 metres

Maximum length of segment without Repeater: 156 metres

Maximum number of Repeaters to bhe used: 3

Maximum length of line: &80 m

A maximum of 16 systems can be

systems can be connected to a Repeater.

connected to a line segment, Two

An example of a network is shown in the figure below.

TAF-BOX

REPEATER

-+ {4

Max. 16 TAP-BOX

150 m

150 m

-

150 m

TRUNK CABLE

+ _.{::}_..

150 m

Fig.

2-62

2-59 Example of an Omninet Network
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Trunk

£ twisted, shielded pair code no. 5731835 M is used as trunk.

TAP-BOX

Both the Tap-boxes described earlier for the L10N metwork and a more
recent type with capaciters inserted in the printed circuit can be used
in an Omninet network. The female connector coming with +the cable has
both the capacitor and a bracket on its ground cable. Depending on the
type of Tap-box used, either the capaciter or the bracket will have to be

removed.
. : HEW TAP-BOX
o ¢0 00 b0
P Py
| EDEDs
==
] H H [
FEMALE CONNECTOR ————s
WITH BRACKET AND
CAPACLITOR ON
GROUND WIRE ! $
0.1 wF
MITH HEW TAP-BOX, ————» — _n
CAPACITOR 15
REMOVED

Fig. 2-60 Tap-Box With Capaciter Inmserted in Printed (ircuit
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Junction cable {drop cable)

The cable used to connect systems to the network, like the trunk, is
AWG2¢ wires, and is a maximum of 2.5 metres long.

Repeatar

Repeaters msust be used when the trunk exceeds 150 metres in length.

Safety of line

For correct Omninet operation, these conditions should be satisfied:

of

= The entire area served by the network is to be cormected to the same

ground

= All systems connected, including repeaters and the trunk braiding

wire, are to be connected to the same ground

= There should, if possible, be only one power supply station; if not

possible, all stations should have the same ground

-  The network should be installed inside the same building

- Maximum voltage should be 3V; a potential difference of more than 12

V could damage the line drivers connected.
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2.4.4 ETHERNET LOCAL NETWORK

' The Ethernet local network uses a co-axial cable with characteristic
impedance of 58 Chm to link the systems (nodes) by way of transceivers.
The main considerations for network configuration are:

- Co-axiazl cable segments must not exceed 502 metres in length and must
fave a terminator resistor of 58 0hm, or +the same as the
characteristic line impedance.

- Up to 182 nodes, a minimum of 2.5 metres apart, can-be connected on
any one cabhle segment.
As seen in figure 2-32, systems are comected to the network by a
receive/ transmit cable and a transceiver supplied with cable,

- Repeaters are used to interconnect Ethernet segments {see figure 2-
33).
There may not be more than two repeaters between any two nodes, A
repeater has to be comnected to a transceiver {(node position) on both
segments it connects and, by regulation, it wmust have local a.c.
pOMEr SUpPpRly.

- Maximum length of the transceiver cable (from a <transceiver to a
control unit) is 50 metres.

~ The network extends to a maximum of 288@ metres, as outlined belowu:
Five 58@ metre segments (total: 2500 metres)
109 metres per repeater (2 repeaters = 200 metres}

58 metres per system {2 machines in end positions = 18¢ metres).

COAXIAL CABLE SEGMENT (MAX. 500 m}

— I 1 [ ]
ry
A
TRANSCEIVER MiN. DISTAMCE TRENSCELVER CAELE . COAXTAL
BETWEEN WHIES=2Z.5 MAK. B0 m CABLE
HOOE HOOE NODE NODE

Fig. 2-61 Ethernet Segment Configuration

4111198 0 (1) M64/M78 - Service Manual -65




KEY:

R = Repeater

S = System (node}
T = Terminator
TR = Transceiver

2-66

2=62 Ethernet Network Extended Configuration
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2.4.5 STARLAR LOCAL NETWORKS

The mein characteristics and installation procedures of a Starlan local
area network are described below.

The Starlanm is mainly used to cover network cohfigurations consisting of
several PC's or with tens of PC's and Minis used as Servers.

An important characteristic of the 5tarlan lpcal network is  the
possibility of pre-wiring a2 complex building with the Starlan wiring
{double telephone pair} at reduced costs and reloczting systems in the
network or in multiple Starlan networks with a number of easy operations.
The Starlan network main characteristics are:
- Transmission speed: 1 Mbit/s
- Topalogy:

Star-shape with Hub in centre of star

S5ingle segment of up to 250 metres

Possibility of including up to 5 Hub levels

Cireular area of max. radius 969 metres covered.
- Maximum number of connections: not more thanm 1,800
- Transmission technology: base band

~  hccess method: CSMA/CD, 1EEE standard 882.3.

A Starlan local area network is composed mainly of the following hardware
items:

- Starlan beard
-  (-BOX: interface between board and network {for minicomputers only}
- Cable: double telephene pair (AGW 22/24/26)

-  Hub: network connection box with & or 12 ports.
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6-Port and 12-Port Hetwork Connection Box

The 6-port or 71Z-port network connection box is used t¢ connect,
respectively, a maximum of & or 12 nodes of a local network.

The figure is a view of a 12-port hub.

1z

D |
B =

Fig. 2-63 12-Port Hub

The box may be used as Header hub or Intermediate hub. Hubs may them be
cascade-linked %o up to 2 maximum of two levels for the é-port hub and a
maximum of five levels for the 12-paort hub.

The function of the 6 or 12 port hubs is to receive signals from lower

nodes, give them fresh timing and re-transmit them after suitable width
amplification,
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The example iYlustrated in the figure below is of a local network with

p several hubs and computers,
'
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Fig. 2-64 Local Network with Four Hub Levels

Note: 1In the figure above, the term computer is used to refer to both
PC's and Minicomputers, with no distinction being made.
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2.4.6 RS232 INTERFACE STATIC MULTIPLIER {MSW 3369)

devices with RS 232 interface. It comes in a desk-top version and
consists of one board with three RS 232 outputs.

This is a manual, mechanical two-way switch used in connections to U
Typical applications of the static multiplier are:

~ Alternating an external line between two systems

- Alternating a printer between two systems

-  Alternate connection of two printers to the same system,

EXTERNAL
LINE
GETD
F
HASTER M6d/M70 M64/M70
_ SYSTEM
F
——{ SATELLITE
t'{‘;:“"“ SYSTEM L

M64/M70

fisu |

==

, I L 4
PRINTER PRINTER

Fig. 2-65 Configurations With the RS232 Interface Static Multiplier
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3. POMER SUPPLY

3.1 GENERAL

This chapter deals with the power supply for M&64 and M70 systems:
1t includes the following:

- Diagrams of a.c. distribution in SB® and SB1 cabinets

- Primary power supply LB48 characteristics

- Expansion power supply LB12 characteristics

-  Power supply L5108 characteristics

-~ DC/DC converter - DCA 36/512 and DCA 36/524 type -~ characteristics

- A table showing power absorption figures for the hardware modules,
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3.2 MAINS ASSEMELY FOR W64 AND M76 SYSTEMS

The input mains assembly is responsable for power distribution to the
whole system and consists of:

- Circuit Breakers

= Main mains filter

= Auxiliary mains filter
= Connectors

- Meins control device

= Fans,

The printed circuit board used wmust be able to support all the
connections needed for both the full and the reduced versions; current
density must not however exceed 6A/sq.mm., unless otherwise stipulated by
the board manufacturer, The standard specified safety distance between
tracks must be adhered to in all cases.

The international standards applying are as follows:

uL_478 {Data Processing)

CSA22.2-154 {bata Processing)

1EC_435 {Data Processing}

1EC_380 (0ffice Machine)

The assembly 1is mechanically desigqned to ensure complete shielding

between the internal mains and the external mains by way of springs or
similar devices.
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Fig. 3-2 Diagram of a.,c., Distribution in the 5B1
Systems
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* | U530 POMER
SUPPLY

}FANS N 581

| LS50 POWER
SUPPLY

| 110 ¥ or | »
220 ¥ RELAY
FROM SBD —
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1o v
or { HETWORK
220 v FILTER
|
DOLEL E-WOUND
RELAY
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F1ENAL S1GNALS
(SYSTEM 1} (SYSTEM 2)

Fig. 3-3 Diagram of a.c. Distribution in the

HDU's
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3.3 LB40 POMER SUPPLY FOR M54 AND M7® SYSTEMS

3.3.1 A.C. TNPUT CHARACTERISTICS

The electrical input characteristics for the LB40 power supply are:

- Singie phase alternating current at the following rated woltages:
100-12¢ Volts or 20@8-248 Volts {on the LB4#, the power voltage is
selected by way of jumpers which can be seen in the diagram of the
power supply board).

- Psrmanent input voltage variations: +10% and =15%, giving the
following operating wvoltage ranges, 8% - 132 Volts and 178 - 264
Volts respectively.

- MNomipal frequency: 45 Hz to 65 Hz

-  Frequency variations: +/- 5%

- Maximum input voltage 119% of the rated max. value {332 or 264 V).
For wvoltages of 119% to 120% of the rated max. for a period of not
more S5 seconds, there is no permanent damage %o the power supply.

- Maximum mains impedance: 0.4 + J2.25 Chm

-« Inputfoutput isolation: 165@ ¥V

-  Maximum inrush current: 25 A peak for first cycle

= Mains failures: the LB4¢ is unaffected by mains failures of 180% for
0.5 cycles and of 38% for 25 cycles at the minimum rated voltage.

3.3.2 LB4¢ QUTPUT CHARACTERISTICS

The LB4® is to be found in the lower part of the SB® cabinet and consists
of two power supplies:

- huxiliary power supply

- Main power supply.

Auxiliary power supply

Used to power the conscle with an cutput voltage of 45 V; also provides a
+16 V wvaltage for for the power supply internal needs and the expansion

Le12.

The auxiliary power supply can be switched on only through the general
system switeh.
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The +5 V voltage is regulated in the test phase through a potentiometer,

which is accessed from the output connectors side {see figure of power
supply board).

The table below gives the auxiliary power supply ocutput characteristics:

VOLTAGE | TOLERANCES | RIPPLE PP. | Imin | Imax | Pmax |

f

} [v) | | [=v] [ TAY | [A] | [W}

I +5 | +5% | 50 | 2.5] 2.5 | 12.5 |
|

| #16 ] +6% ! - |- 1@.3 | 4.8 ]

The +5 V voltage of the auxiliary power supply is protected against
overvoltages by a crowbar 5CR; following intervention of this mechanism,
the power supply is restored to operation by switching on and off at the
general system switch after the cause of the overvoltage is removed.

1f there is an overload or a short circuit on any one of the output
voltages, the power supply switches off automatically without suffering
damage,

Operation is restored in the same way as described above following
intervention of the overvoltage protection.

Main power supply

This power supply is switched on if the auxiliary power supply is on and
the control signal “PONOFF" activated by the consele is present se that,
when the general system switch is closed, the auxiliary power supply is
always operating but the main power supply only comes on after the
“PONOFF" signal is received from the console. The +5 ¥ wvoltage is
regulated through a potentiometer close to the cutput connectors (see
figure of power supply board} and the +/-12 V voltages are regulated in
function of the +5 V,
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3.3.2.1 Dutput Characteristics

The main power supply output charscteristics are given in the table

below:

| | | |

Voltage | Telerances | Ripple p.p. | CURRENT | Power

vl | | max. | |  max,

| | [mv] | min. | max. | peak | [W]
i l tIal 1 (a1 | [A) |
PFo-1% | | | |

+ 5 | +5% | 50 | 6,00 | 20,08 | - | 204.0
f ! | | | |

+ 12 | + 5% | 19¢ | ¢ 02 ) 1.4 - | 14.8
| ! i ! ] !

-12 | +8% | 100 je.e2| 1.4} - | 16.8
! | | [ | 6.8 |

+ 35 | + 18% | 389 | 0.08 | 4.1 | 5.0 | 145.¢
_ f I ! [ | 4.5 |

Absorption peaks on the +35 have the following maximum duration:
6,8 A - 8,55, on power-on
58 A «~ 190, M OO "
4.5 A - 2.5 s. random

Maximum continuous power raised is 356 W.

3.3.3 QUTPUT PROTECTIONS

Protections on the power supply outputs are:
- Dverveltage protection

- Dverload and short circuit protection

~ Delays in switgh-on protection

-  Ventilation and thermal protection.
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3.3.3.1 Overvoltage Protection

The +5 V voltage is protected sgainst overvoltages by intervention of a
crowbar 5CR.

The power supply is restored to operation by opening and closing the
system general switch after the causes of the overvoltage have been
removed.

3.3.3.2 Protection Against Overloads and Short Circuits

& short circuit or an overload on any of the output voltages results in
the power supply switching off without any ‘damage being caused,

Cperation is restored in the same way as described for the overvoltage
protection intervention.

3.3.3.3 Protection Against Delays in Wwitching—on

A switch-on delay, or the time elapsing from when the system general
switch 1is ¢losed and the control signal ALIUP is raised, must not exceed
1.5 s. (provided that “ton" <= 8.5 s, where "ton" is the time occurring
between generation of signal PWUP, with woltage in tolerance, amd
activation of PONOFF by the console); otherwise, the power supply will be
blocked.

3.3.3.4 Ventilation and Thermal Protection

The power supply requires forced ventilatien in nermal operation.

Under stand-by conditions, where only the auxiliary power supply is
cperating, forced ventilation is not required, irrespective of the amount

of time in stand-by.

Thermal protection is guaranteed by a PTL thermistor on the low wveltage
dissipator.

When temperature reaches critical point, the control signal DATE is
raised; this signal is then read by the conscle which takes the necessary
steps to sWwitch off the main power supply.

3.3.4 CONTROL SIGNALS

The control signals are all optically isolated.
All signals are considered active in the presence of light.

ALIUP: UWhen active, this signal indicates that the main power supply
voltages (+5, +12, =12) are all above the minimum tolerance
level,

Absence of any one of the conditions above results in the signal
being de-activated.
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PWUR:

PONOFF:

DATE:

This signal is activated when the mains voltage is in tolerance;
the signal is not de-activated for mains failures which the power
supply can withstand.

Signal controlled only by the console.

Uhen this signal is activated, the main power supply operates,
When the signal is de-activated (mains voltage present), the
power supply is in stand-by.

The signal is activated when the working temperature is below the
critical temperature.

3.3.5 OUTPUT CONNECTION

The 4% V main logic ground voltages are strapped so that three cables can
be screwed for each connection.

The 435 V output connection is through a %@ degree d-way MATE-N-LOK
connector.,

The group of +12, 12, 0 V and aux. +5 V control signals is connected
through a 9% deqree 2@-way {16x2) MODU Z connector.

The 412, =12 V connection is by way of a 9¢ degree d4-way MODU 2
connector.

Connection to the LB12 expansion is through a 99 degree d4d-way MODU 2
connector.

3-1¢
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— DATEQ - 45 ¥ Aux
1527 3007
— oV — PARALL
— 10 ¥ —1I ¥
—+31 ¥ | v,
F— 4325 ¥ — +‘?§ v
Fig. 3-4 LB40 Power Supply Board
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3.4 POMER SUPPLY LB12 FOR M7@ SYSTEMS

The LB12 power supply is a current generater used in parallel with the
LB4® power supply +to sustain the +5 V woltage when the latter is
insufficient for the lead in the system configuration used {systems with
16 board slots with back plane IN@E8).

The maximum current supplied by the LB12 to back up the +5V wvoltage is
Z5h.

For its internal functions, the LB12 uses the signals c¢oming from the

LB4@ auxiliary power supply. The auxiliary power supply alse handles the

parallel signal between the LB4® and LB12 to contrel the amount of

current supplied by the latter; for this reason, the LB12Z power supply
may not be used independently.

3.4.1 TNPUT (HARACTERISTICS

The LB12 power supply input characteristics are:

- Single phase alterpating current at the following rated woltages:
109-128 Volts or 280-240 Volts {on the LB4®, the power woltage is
selacted by way of jumpers which ¢an be seen in the diagram of the
power supply board).

- Permanent input wvoltage variations: +10% and -15%, giving the
following operating voltage ranges, 85 - 132 Volts and 170 - 264
Wolts respectively.

- Nominal frequency: 45 Hz to 65 Hz

-~ Frequency variations: +/- 5%

- Maximum input voltage 118% of the rated max. value {132 or 264 V).
For wvoltages of 118% to 120% of the rated max. for a period of not
more 5 seconds, there is no permanent damage to the power supply,

- Maximum mains impedance: 8.4 + J@.25 Chm

- Inputfoutput isolation: 1658 ¥

- Maximum inrush current: 25 A peak for first cycle

- Mains failures: the LB4@ is unaffected by mains failures of 100% for
8.5 cycles and of 30% for 25 cycles at the minimum rated voltage
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- Switch-on time: after being switched on at the mains, the power
supply outputs the wvoltage when the control signals coming from the
LB4@ are active

- Input protection: a fuse responding to the local safety regulations
in series with the power supply,

3.4.2 DUTPUT CHARACTERISTICS

The LB12 power supply outputs the +5 V veltage regulated at 5.6 V so that

when set in parallel with the LB4® power supply +5V, it acts as a current

generater controlled by the LB4@ itself,

The maximum current the LB12 can output is 25 A,

3.4.3 OUTPUT PROTECTIONS

The power supply output protections are:

- Protection against overloads and short circuits
- Dverwvoltage protection

-  Thermal protection

= Mo load.

3.4.3.1 Protection Against Overloads and Short Circuits

The LB1Z power supply is protected against overloads and short circuits.
If a short circuit occurs, output current remains limited to a value of
just over 25A; switchimg off is performed by the LB4O.

3,4.3,2 Dvervoltage Protection

The LP12 is protected against overvoltages; the protection 1is +triggered
for wopltages in the 6.25V (+/-0.5V)} range and causes the power supply

Hlaock.

There is no crowbar S5CR.
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3.4.3.3 Thermal Protection

1f working temperature reaches a critical point, the power supply
switches off and remains blocked; a sensor on the output diodes
dissipator is triggered at 2 temperature of 90 degress Celsius.

Operation is restored following intervention of the thermal or
overvoltage protection by de-activating and re-activating the voltage
signal {Von) by switching the LB4® on and off at the mains.

3.4.3.4 No lLoad

Absence of load does not result in damage te the LB1Z,

3.4.4 PHYSICAL DIMENSIONS AND VENTILATION

The power supply, mains filter included, 1is on a single board of
dimensions 126.5%323 mm and maximum height of 88 mm, It is cooled by
forced ventilation.

3.4.5 CONTROL 5SIGNALS COMING FROM THE POMER SUPPLY LB48

The 1B48 and LB12 communicate on a master (LB48) - slave (LB12) basis by
way of four signals generated by the LB4®, These signals are:

- 415 V power: the auxiliary voltage, reference the output ground, used
to power the internal circuits; always present, even with the power
supplies blocked following an output wvoltage anomaly or when in
stand-by

- Signal Von: reference the output ground; informs the LB12Z power
supply that the remote switch-on from the console is active and there
are no anomalies

- Signals 0 and PARALL: indicate to thz LB1Z how much current it must
raise.

These signals are all received through the AMP MOD 2, 4-way connector
Joez2.
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rVOLThGE SELECTOR JUMPERS

CONNECTOR JODZ FUSE-J POMER SUPPLY CONNECTOR—

Fig. 3-5 Power Supply Board LB12
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3.5 POWER SUPPLY L5180

The LS1@ power supply provides a power of 104 W (peak power 180 W), and
is used in the 5B1 cabinet to power one or two HDU's with, in soma cases,
the dual port board.

Note: The L5100 power supply may be used only on M&4 and M70 systems in

configuration with SB@ + S81 cabinets (with one or twe HDU's used as

third and fourth non-shared £5D1 disks or as first and second shared ESDI
disks},

3.5.1 INPUT CHARACTERISTICS

The L5180 power supply input characteristics are as follows:

- S5ingle phase, a.c. power with the following nominal voiltages: 1@9-
120 Volts or 2P@-240 Volts. The L5190 power supply has jumpers for
selection of the power supply wvoltage, their position being
illustrated in the figure below of the power supply board below.

- Permanent shifts of input voltage: +18%, -15%. The operating voltages
admit wvariations im the ranges of, respectively, 85 Volts to 132
Volts and 178 Volts to 264 Volts.

= MNeminal frequency: from 45 Hz to &5 Hz.

= Frequency fluctuations: = 5%,

- Maximum inrush voltage: 119% of the maximum nominal value {132 V or
264 V). For voltages of between 110% and 120% of the maximum nominal
value of under 5 seconds duration, the power supply does not suffer
permanent damage.

~ Maximum network impedance: @.4 + j9.25 Ohm,

- Insulation between input and output: 1650 V.

- Maximum inrush current: 1@ A peak for the first cycle,

- Resistance to mains failures. The L51@ power supply is insensitive to

190% mains failures for @.5 cycles and 30% failures for 25 cycles
with reference to the minimum nominal voltage.
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- Switch-on time (the time from when the general switch is closed to
when the reset signal goes to 1). It is under 1 second in the worst
mains and load conditions.

- Input protection. There is a fuse in series with the power supply
input responding to the local safety regulations.
3.5.2 OUTPUT CHARACTERISTICS

Output characteristics of the L5190 power supply are resumed in the table
below.

| ! | ! !

| Voltage | Tolerance | Ripple p.p. | CURRENT | Power
f fv) | | max, [ b max.
| | ! fmv] | min, | max. | peak | [W]
E ! | { AT 1 1a1 1 [A}

| | -3% | | | |

: + 5 | +5 % | 50 i 3.4@ | 6.5 | - | 32.5
[ _ | ~3% [ { ] | |

| + 12 | 5% ; 50 | 1.8 | 6.8 1 12 * | 144.9

* Value supperted for a maximum of 75 seccnds,

The +5 ¥ voltage is regulated to +5.1 V and the +12 ¥V +to +12.2 V in
conditions of maximum load {5 Y with 6.5 A and 12 V with 6 A); with
different mains voltage wvalues, the power supply is regulated by way of
potentiometers (see the figure of the L5%@ power supply below).

3.5.3 OUTPUT PROTECTIONS

The power supply output protecticns are:

- Overload and shert circuit protection

- Dvervoltage

- Ventilation and overheating

- HNo load.

Dverloading and Short Circuit Protection

The L5100 power supply is protected against overloads and short circuits

on both its wveoltages. 1f there is a short or an overload, power supply
operation is interrupted automatically and ne damage is caused the power

supply.
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Power supply operation is restored by opening and clesing the system
general switch after the causes of the interruption have been removed.

Overvoltage Protection

The LS1@ power supply is protected against overvoltages. The protection
is an SCR crowbar which intervenes for voltages of from 6,2 V to 6.8 V.
1f power supply is interrupted, operation cam be recovered after opening
and closing the system general switch.

Ventilation and Overheating

The powar supply does not require forced ventilation during normal
operatiocn.

Heat protection is provided by a PTC thermistor connected to the heat
dissipator of the power supply. When temperature reaches critical level,
the SCR crowbar is activated and the power supply switches off. After an
interruption, power is restored by opering and then closing the system
general switch.

No load

The L510 power supply is not damaged if there is no lead.

3.5.4 PHYSICAL DIMENSIONS

The power supply, meins filter included, is mounted entirely on a single
board of 157 mm x 260 mm dimensions, with a protective cover also acting
as heat sink. The maximum height the cover reaches zbove board level is
50 mms.

3.5.5 1518 POMER SUPPLY RESET SIENAL

The reset signa! controls all the power supply voltage outputs. On
switching on, the reset signal goes to logic level 1 with a delay of
about 108 ms after the 45 ¥ and 412 V voltages rise above their minimum
tolerance level. When switched off, the reset signal goes to logic level
@, preceding the voltage level by at least 1 ms. 1f there are problenms,
or if one of the voltages goes below tolerance value, the reset signal
goes to zero logic.

There ic a relay in the power supply powered by the 45 V voltagse and

contacts in parallel with the reset signal guaranteeing a total reset
during the switch on and off transient phases,
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Input and output connections

D

All the input and output connections are made through the connectors
! listed below: .

-  An input connector, MODU 1 6-way type

- Four output connectors, two MODU 1 d4-way and two MATE-N-LOK 4-way
connectors.

There is alse a ground bracket securing the power supply to the system

structure.
} EE & m oy
. \_
D@]ﬂ@m@
[~ L (] e (P00
- 0 5 OoonP L
2] o g g e 2R

°l
0
I

Fig. 3-6 Power Supply L5180
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3.6 DC/DC_CONVERTERS

The DCA 36/512 and DCA 356/524 type DC/DC converters used to power the
magretic peripherals have a secondary which is galvanically isclated from
the primary and can raise peak power of &1W and continuous power of
35.3 . On the Mé4, they power the 5 and 1/4" (DCA 36/512) and 8" (DCA
356/524) magnetic peripherals; they are used in association with the LB4g
power supply,

3.6.1 INPUT CHARACTERISTICS

Both converters require a direct, input voltage of 35V +/-10%.

3.6.2 QUTPUT CHARACTERISTICS

The DCA 36/512 converter outputs wvoltages of +45Y and +12V. Maximum,
minimum and peak current values raised by the veltages, telerances and
maximum ripple permitted for the DCA 36/572 are given in the table below:

| RATED | TOLERANCE | Imim | Imax | Ipeak ! RIPPLE pp |
| VOLTAGE | f [ i [ i
| -

| +5¢¥ ] +/- 5% 1055 A 1.3A ]1.44 | 50 mv I
|

| +iz2 ¥ | +/- 5% |1.25A | 2.4 A | 45 A 1 102 oV |

The DCA 36/524 converter outputs voltages of +5 ¥ 'and +24 V. Maximum,
minimum and peak current raised by the voltages, tolerances and maximum
ripple permitted for the DCA 3&/524 are given in the table below:

{ RATED | TOLERANCE | Imin | Imax | Tpeak | RIPFLE pp {
| voLTAGE | ! | f | |
| !
| +5¢¥ | +/- 5% | @55 A | 1,34 [1.447 | 50 mV |
f | | ] | [
| +24 ¥ | +/- 5% je.ed A | 1.24 | 2.34 | 100 mv |

Regulation of wvoltages

The voltages are requlated by regulating the +5 ¥V to +5.80 V at the
maximuim continuous output power of 35.3 W.
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Switch-on time

The voltages are in tolerance within 188 ms of the input woltage going
above 75% of its maximum value,

Output absorption peaks

Both converters support a power peak of 671 ¥ at power-on for 10 s}
voltages are guaranteed in tolerance.

3.6.3 PROTECTIONS
Protection against overloads and short cirquits

The converters are protected against overloads by way of a power limiter
which comes into action at 7@ W approx. and against short circuits on all
of the voltages, Intervention of the protections causes oscillations to
cease and the LED on the front of the converter to come on indicating
that an anomaly has occurred,

Extracurrent protection

Overvyoltage protection is only for the +5 V wvoltage for values in the
6.25 V +/- 8.6 V range. 1ts interventicn triggers a crowbar 5CR, the
rower supbly blocks and the relative LED comes on.

Recovery of converter following anomalies

Following intervention of one of the above protections, with interruption
of woseillations, the power supply can be testored by pressing the button
beside the LED. For a temporary fault, when the button is pressed, the
LED qoes off; 1f it remains on, the converter is restored to operation
after the error is removed.

The burton acts as block gcircuit reset and must not be kept pressed down
to avoid internal converter damage where the amomaly persists.
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No load
1f there is no load at the output, the converter is not damaged.
Protection against internal short circuits in primary section

A fuse in series with the power supply is designed to prevent the LB2@
power supply which powers the converter from blocking should a feult
occur in the converter primary section {following short circuits of the
+35 V).

3.6.4 MECHANICAL CHARACTERISTICS

THe converter is housed in a 15@ x 129.5 x 35 mm metal container and is
attached in four parts to the magnetic peripheral structures.

3.6.5 DCA 36/512 CONNECTORS

The input connector is a 4-way AMP MODU 1, of which only two pins are
used. The output connector is a &-way AMP MODU 1 where two pins are for
the 412 ¥, three for ground and one for the +5 V. The figure below
illustrates the position of the ecennectors, the trimmer for +5 ¥
requlaticn, the LED and the reset buttonm on the front of the converter.

[ | 1 Pl il |1 I I'1 L
LI LI | I 1] il 11 11 1]
CT (o (rr —
- ; - -
= | v 1D Exa
i REG,
+1Z2 ¥ a5 W RESET

PLUSHEUTTON

Fiqg. 3-7 Front of Converter DCA 28/%12
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3.6.6 DCA 36/524 CONNECTORS

The input connector is a 4-way AMP MODU 1, of which only twe pins are
' used, The output connector is 6-way AMP MODU 7, where two pins are for
the +24 ¥, three for the ground and one for the +5 V. The figure below
illustrates the position of the connectors, the trimmer for +5V
regulation, the LED and the reset button on the front of the converter,

il 't 11 il Il it 4 il

1{ 1T 1] 11 LI jdl 11 1
t P _ [l —
1@l mle =

:::::47’ — —_—
[} 45V LED IV
REG,
i
2V 45V RESET
PUSHBUTTON

Fig. 3-8 Front of Converter DCA 36/524
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3.7 ABSORPTION OF HARDWARE MODULES

The table below gives absorption of all

the hardware modules used on the

M54 system,
MODULE DESCRIPTION | ABSORPTION (in amperes) | POMER | NOTES
| + 5V | 2% | 12V | +24V | (watt)|
Central unit UCA78 | 3.70 [9.926 |@.020 | | 17.56 | for M64
Central unit UCA7 { 5.8¢ [0.826 |@.020 | | 29,55 | for M79
Timing Control Board 1 3.58 | | | | 17.58 |
Timing Control Memory 2 M | 3.68 | | | | 18,00 | selected
2.8 | | | | 10.96 | standby
Timing Control Memory 4 M | 4,28 | | | | 21.90 | selected
] 2.9¢ | [ [ | 14.90 | standby
512 KB memory RAS7/E | 1.85 | | | | 9.25 | salected
1%.38 | [ | | 6.9 | standby
1.8 MB wiemory RAS7/E [ 1.72 | H | | B.&@ | salected
| 1.18 | | | | 5.9 | standby
1.5 MB memory RAG7/B I 1,86 | | | | 9.25 | selected
P 1.33 | { | | 6.65 | standby
512 K8 memory RAST/A 1 1.99 | { | | 9.95 | selected
[ 1.46 | | ! | 7.3 | standby
1.9 M8 wemory RAS7/A | 2.58 | ! ! | 12.50 | selezion.
P 1.28 | | | | 6.8 | standby
1,8 MB memory RABGSE | 2.58 | | | | 12.50 | selezion.
[ 1.28 | i ! | 6.8 | standby
2.8 MB memory RAB6S [ 2.508 { | | | 12.50 | selected
P 1.28 | | | | 6.9 | standby
2.2 MB memory RAS/B | 2.5¢ | | | | 12.50 | selected
i 1.40 | | i | 7.2 | standby
4.9 MB memory RASG/N { 3.30 1 ] ; | 16.58 | selected
| 2,08 | [ | | 10.9 | standby
GO302/A [ 3.58 | | 0.32 | | 21.34 |= 37.1¢ W
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MODULE DESCRIPTION | ABSORPTION {in amperes} | POMER | NOTES
[ +5¢ | <12V | ~12¥ | +24V | {watt}|
Encryption Contrel GO257 | 1.85 | 0.10 | i | 18.45 |
1 MB FDU/mFDU con. GD288/0] 3.85 | 1.25 | | | 32.50 |
5T5@6 int. control 60363 | 3.30 | t | | 16.50 §
HDU control (SMD) GG301/A | 2.60 | | 8.23 | | 15.76 {Tot., power
60302/A | 3.50 | | 0.32 ] | 24.34 1= 37.70 U
HDU control. (ESD1) G0404 1| 5.88 | 2.50 | | | 55.0¢ |Tot. power
GO485 | 5.ee | 2.70 | | | 57.08 |=112 W
STC control {(SLIM) GO417 | 3,20 | | | | 16.00 |Tot. power
GOA8 | 1.48 | | [ | 7.00 |=23 W
STC con. G0208/B-G0342 | 4.38 | ] i { 21.58 |
40 MB MTU control G0Z78/8 | 2.B5 | ; ! ! 14.25 |
V24 line control 60398 | 1.82 |0.060 {&.260 | 1 10.44 |
LION 9.6 control 60333 | 2.20 | | | 1 11.80 |
%24 line control 60383 f 1.86 | I I | 9.30 |
Integrated modem MQIN 5.2 | 0.55 | 8.2¢ | @.28 | | 7.55 |
V244¥24 line cont. G0236 | 2.74 | ©.12 | @8.% | | 16.34 |
¥244LI0ON line cont, GO256 | 2.79 | .17 | 2.85 | | 16.59 |
Ethernet control G0212/A | 2.70 | @.50 | | | 16.508 |
Omninet control GO3@H | 2.30 } | | | 11.00 |
Triv. display cont. G0252 ] 2.38 | | | | 11.5@ §
Graphic expznsion GOD255/A | 3.7 | @.04 | 0.05 | | 23.9@ ]
Multiplexer control G0322 | 2.32 | 2.75 | 8.95 | | 14.90 |
e
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MODULE DESCRIPTION ! ABSORPTION (in amperes) | POMER | NOTES
a5V | A2v | 12V | +28V | (uatt)}

1 MB mFDU {drive} ] .55 | 1.25 | | i 17.75 }

1 MB FDU {drive) | 8.70 | [ | 1.0 | 17.75 |

20 MB STC (drive) | t.00 !} [ | 1.60 | 29.90 |

45-68 MB STC (drive) | 8.60 | 1.7 | 1 | 23.48 | Operating

. .60 | 4.4 | | | 55,86 | Start

28 M8 HOU (drive) | 8.6 | 1.65 } | | 22.80 | Operating
| e.68 | 3,00 | | | 39,80 | Start

40-65-140 MB HDU {drive} | @.9 | 2.40 | | | 33.3 1| Operating
| t.30 | 4.5 | | | 58.58 | Start

Meltifunctional keyboard | 8.40 | 0.85 | i | 2.68 |

Pin pad PIN 1448 | 8.35 | 8.85 | [ | 2.35 |

fadge reader MBR 1932 | 9.190 | | | | ©.58 |

Badge reader MRW 1810 | @.10 | I [ | 8.50 |

Notes: - All current values have a tolerance of #20 %.

3-26

- Power values given are for d.c. voltage,

411119¢ ¢ (1)

U




4, SYSTEM HARDMARE AND SETTINGS

4,1 HARDMARE MODULES

The hardware modules discussed in this chapter are listed below:

HARDMARE MODULE DESCRIPTIGH MODULE NAME
Central unit for MAd ... ... . iiiiiiinicrncinnnaas ucove
Central unit for M7 ... ... iiicrrrncnnrenssnnnnna uce7s

TCB: Timing Control Board ...veeecavevssvnneansesss TCBB2/A (PER M7Q)
TCM: Timing Control Memory 2 Mbyte ....vveeevasne.. TCH {for M78)

TCM: Timing Control Memory 4 Mbyte ......cevvvnnn... TEM {for W7D}

RAM storage - no £(C: @.5 -~ 1.9 ~ 1.5 - 2,8 MByte . RAS7/E-C-B-A(PER M64)}
RAM storage with ECC: 1.8 - 2.0 MByte ......,...... RAG5B, RA65 (FER M64)}
RAM storage with ECC 2,8 MByte ...ccavsnracanaanes. RABO/B (PER M70)

RAM storage with ECC 4.8 MByte .....eveevvs.aaueee. RABO/N {PER M70)}
Encryption control and Real time clock ......vvve.. 60257-257/C
Keyboard/trivalent display control ........vsvee... G0Z52-252/A-252/B
Graphie- display expansion medule {with G0252) ..... 60255

Multiplexer control ......cecvvvrnnns cemiaaeens vene. 60322

MEDUSFDU control .vuvvvecennarenennnnnns crviereaen. 60288/8-D

ST5@6 interface control for 20/48/65 MB HDU ....... 60363

ESDI interface contrel for 148 MB HDU ............. Gl4@4, GO405
SMD3 interface control (XU1700, XU1703 HDU 275) ... GO3Q1/A, GD3IB2/A
20 M2 SCT conmtrel (XU 1138) ......... ireeanrarrsnas GO28B/B, GO342
A5-60 MB SCT control .uvvvnvvavrnrnsnmacancnnsaneas 60417, 60418
A5-60 MB SCT control s.ivevvresmnsnsnnsnamennnnnnnn . GD437

43 MB MTU comtrol ...iiiiiiieennnnnnsncrnsnnnnnenes 60278/B

V24 remete internal/extermal line control ......... 0300

LION 2.6 imternal linme contréel ...ovrvvennvnnvrenss 60333

X271 external line COntrol ... .ivsvavaannncnncnnnnnas 60303

V24 + V24 intelligent line control ....civiiiicaana 60331

W24 + LION 208/9.6 intelligent line control ....... G034@¢ - G0340/A
Omninet local network control ................ cvewe G038

Ethernet internzl line control _....c.iiiicaniinnnns GO212/A

Starlan local network control ....ciceevnnvrrvecnnn 0431

MOIN 5.2 integrated modem ........ ChriiarEraieaaen 1F192

Note: LUnless specified otherwise, the following conventions are adopted
for DIP-switch settings in the remainder of the manual:

0 DON'T CARE

Il

OPEN = OFF X

C

CLOSED = ON -

NOT USED
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4.7.7 CENTRAL UNIT: UCO7® FOR M&4 OMEY

,_EAROI"‘!
e :
SR e ] e - N3
C2C=2CT |33 3 1w zamo/s!m
S | o ;{1 s/ 3013
= —r— 33|t 280078y ——;p
J140 —i _{ 3 I EPROM {I EPROM { ICPU 2800/B ul_—{u
333 B 303 %;
b [rumee [ aemn § = l:{ﬂ:]
L——HD m o3
o — - 03 Ol cacke

C 31— [G@ MEMORY

AL @ B T 5
[— 1] ]| — ] — D%ﬂ
170 ml_?‘{:llljlmm " =
:1 f
TS08 DIF SW1TCH —GATE ARRAY ASSOCTIATIVE
MEMORY

Characteristics:

- 1B@@1B microprocessor operating with a 10 MHz clock

- 2 IBR1BB MMU to handle storage memory

- 2 EPROM (16 or 32 KB) containing autodiagnostic and IPL

- EARDM {64x4 or 256xd)

- ACIA MC 6BB5® handling the RS 232 serial interface

-  TIMER 8252 for the RS 232 serial interface and OLI1BUS time-out timing

- Connector J#13 for connection to  extended <console or with
telediagnosis

- Connector Ji36 for connection to basic console
- Connector J178 for connectiom to RS 232 interface
- Connector J14@ for connection to OLLBUS

- 4 KB cache memory.
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4.1.2 CENTRAL UNIT: UCO71 FOR W70 ONLY

Note:

1340

140

7

T

T

B o COr3r3c30
20 L3303 w3333
L 10 3 T3 30303
e S e I O v e { e
i T e I s O e i { |
e I e S e O e S O e O e |
C 30D 3= 3 3 3
OCTIC) (I CA 3 3 3 O3
— | —
o = 20O 3=Sca
o D/ o
— _—
e T Y = R e B e
-3 [ 4 /3 3 —
L1 M = 3  S—
P — . —
o O rD =S 2 g
= ey
u—-_—-,':’ L 3 T3 I 303
— = rc:g:x::u::n
e e | 3

U E§3E] = EER C3=L %
3y o o3[ 1
O 3 i3

S\ DIP-SHITCH
51

10 MHz CPU ZRee1/B

2 Z8010/B MMU (128 SEGMENTS)

8 KBYTE CACHE MEMORY

8253 TIMER

2 16 KBYTE EPROM FOR AUTODIAGNOSTIC
1 32/128 BYTE EAROM FOR DATA STORAGE

DIP SWITCH 51 in position C1@

FUNCTION:
SETTING |

] SIGNIFICANCE
t 2 3 4

€ C C C | CPU @ MASTER
C A C C | CPU 1 SLAVE
A C € C | CPUZ SLAVE
C & C A | CPU disabled
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— OPEN

Used by software to supply CPU mame in multiprocessor system

4-3



4.1.3 TIMING CONTROL BOARD: TCBE2/A (M78 ONLY)
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Notes: - Fast RAM 4096x1
- 32 MHz Clock generator {in pesition HE2)
- Errer Correction Cede (ECC in position C@7)

This board is the last of the logic section and is inserted to the right
of the last control board. Can interface up to eight memory arrays.
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4.1.4 2 15 TIMING CONTROL PEMORY: TCM (N70 OMLY)

£

4 ——— g
- (=3 (3.3 3 n
== ==
3 2 o3 e T
L3 = 3 3
[ S T { - (-
B I3 2 3
R o S s S o { -
%} —= =2 C
|
DIP-SMITCH Y | |52 |- 3 —
509 TE— @ T = -
" R —
S — i
:; e P e
— Ll L33
J140 = Mmoo
8 CRCISC33 2 303
L2 COC3RC3I2 [0 O3
Co 333 =
C2 C3Ca3r o
C 33 [~
= -
3 =
o == —
N7 { 1
S B es :
< T
DIP-SWITCH
TS08

Rotes: - Fast RAM 2356 x 1
= 32 MHz Clock generator
= Error {orrection Lode.

This board can work im a number of different modes, selected through the
jumpers TSOB in board position JO4L1.

At1119e ¢ {1) M64/MT@ - Service Manual 4-5




CONFIGURATION JUMPERS TS500

JUMPER | POSITION | . BOARD MODE OF QPERATION
| ON ! YCM performs SEQUENTIAL CYCLE
JUMPER |
No. 1 | OFF | TCH performs FAST SEQUENTIAL CYCLE
| ON | TCM configured in SLAVE mode
JumpPeR |
Ne. 2| OFF } TCM configured i MASTER mode
| OH | Board set in ARRAY mode
JUMPER ]
No. 3 | OFF | Board set in TCM mode
| ON | Position nmot used
JUMPER
No. 4 | OFF | 16 Mbyte addressing

The table below supplies the configurations of jumpers TS89 setting the
board memory start address within the addressing range,

STARTING ADORESS CONFIGURATION TUMPERS T589

START END JUMPER
ADDRESS

P7 | P6 | P5 | PA| P3| P2}P1 | Pe
200808 ~ IFFFFF| X ] ON | ON } ON | ON | ON ! ON | OFF
4e0000 — SFFFFF| X ) ON | ON | ON | ON | ON | OFF| ON
&Boee0 — PFFFFF| X [ ON | ON | ON | ON | ON | OFF| OFF
BEGER0 - SFFFFF| X [ ON | ON | ON | ON | OFF| ON | ON
APRROO - BFFFFF| X | ON | ON | ON | ON | OFF| ON | OFF
Coeeed — DFFFFF| X | ON | ON | ON | ON | OFF| OFF] ON
EQR0P8 — FFFFFF| % | ON | ON | ON | ON | OFF] OFF| OFF

X = not used

4-6
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4.1.5 4 M8 TIMING CONTROL MEMORY: TOM (M7@ OMLY)

5

S — |;£
E s 3
(o = —
=
== =
3 -
e I e S | e i
= 2 S (O 3
33— = C3cr
3 3 I
‘:i‘ —_———— —
D1P-SWITCH | | e b L S
508 ':rg O L -
= Cl ===
o— C
i ,
N e Y e § e
140 C3 333303 33
2 CO2CILRCIC3R [3 2
C3 C3racs =
CR 22 303
e O vope s
2 =
3 .=
O == ﬂ\
nnl | = o 1 ||
| ot [ s | mictots <
mp>uncn
T508

Motes: - Fast RAM 256 x 1
- 32 MHz Clock generator
- Error Correction Code.

This board can work in a number of different modes selected through

jumpers T58B in board position J@4L1. Significance of the jumpers is
illustrated in the table below,
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TCH BOARD CONFIGURATION JUMPERS TS89

JUMFER | POSITION | BOARD MODE OF OPERATION
JUMPER | ON | TCM performs SEQUENTIAL CYCLE

No- 1 } OFF | TCM performs FAST SEQUENTIAL CYCLE
JUMPER | oK | TCM configured in SLAVE mode

No- 2 I OFF | TCM configured in MASTER mode
JUMPER i N | Board set in ARRAY mode

No- 3 } OFF | Board set in TCHM mode

JUMPER | ON | Position not used

No. 4 |

| OFF { 16 Mbyte addressing

The table below supplies the configurations of the jumpers T569 to set
the board memory start address from within the address range possible,

STARTING ADDRESS CONFIGURATION JUMPERS TSe9

START END JUMPER

ADDRESS

PT | P6 | PS5 P4 | P3| P2 Pl ]| PR

200900 - SFFFFF| X | ON | ON J ON | ON | ON | ON | OFF

4pGeee - TFFFFF| X | ON | ON { ON | ON | ON | OFF| ON

6PPORA@ - 9FFFFF| X | ON | ON | ON | ON | ON | OFF! OFF

8p@eed - BFFFFF| X | ON | ON 1 ON | ON | OFF[ ON | ON

ADPOB® - DFFFFF| X | ON | ON | ON | ON | OFF} ON | OFF

Cooeoa - FFFFFF{ X | ON | ON | ON | ON | OFF| OFF| ON
X = not used

4-8 4311190 Q (1)
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4.1.6 W64 DMLY

RAM STORAGE BOARDS

512 Kbyte mesory, 64 XKbit chips: RAS7/E

O1P=SWITCH -
1509

oL1BUS
CONNECTOR

140

1170

T — P =

T Y oo
e { oo s —
s =T [I:?[{:FI:B P |

:c_:

o o

][D

E:BE::EE:iEEZZEE::]H:ZEEZZEEZZEE::]I::}
W S e O 1 1S {1 G
TS Cor S S S S0 3
109 N {4 | O {) W\ O
S S N 1 N N S 1
DE:]DUL__k___E::f&f_Jﬂ__JEZZEI:::[::IE:B
G T TR 3T 3
O] | 1 1IN B | FOt
LT A T TR I

:Efrn 1 N

Position of DIP-switch ¥589 on the board and addressing table:

Pl
|
SETTING | ADDRESSING FIELD | SETTING ADDRESSING FIELD
--------------- [ BYTE (HEX) | me—— BYTE (HEX)
87654321 | 87654321
|
CCCCOODO0) @B @0 PO~BF FF FF | 0 CCC 00O 0| BB 6@ 00-8F FF FF
CCEoCOO0O| 1008 6R-1TFFFF | 0CCOC OO0 90 00 20-97 FF FF
CCCOoOOCOOD| 1802 @@-1F FFFF | DCCOQOO0O| 98 0@ BO-9F FF FF
CCOCCOO0OC| 2000 @p-27FFFF | OCOCCODOO0] A2 00 08-A7 FF FF
CCoCOooOCOCOC| 28 08 @0-2F FF FF | 0 C O CG O 0 O] AB 8@ D@-AF FF FF
CCODCOOD! 3062 0@-37 FFFF | G COO0COOCOO| B2 0@ 98-B7 FF FF
CCOO0O0O0ODO0| 38 00 BB-3F FF FF 0C0000O0O0| BB 80 0-BF FF FF
COCCCOO0O 40 60 00-47 FF FF CO0CCCOOO0| Ceé 00 80-C7 FF FF
CoCCCOO0O0| 48 00 90-4F FF FF DOCCDOOODO| LB 80 80-CF FF FF
COCODLCOD0O| 5@ B8 90-57 FF FF ¢eCO0OCOO0C| DR @0 80-D7 FF FF
COCOD0O0O0C| 58 @8 @e-5F FF FF 00CO0000CG| DB 20 0@-DF FF FF
COOCCOD 0| 60 B0 BO-4T FF FF 00D0CCO00 0] E@ @0 00-E7 FF FF
COOCO0D0O0| 6B 02 00-6F FFFF | QO0O0OC O OO 0D| EB &b @8-EF FF FF
C00ODCOO0 0| 72 PO BR-77 FF FF 0000CO00O0| FO 29 @0-F7 FF FF
CO0O0CO0O0O0O0O0] 78 80 0B-7F FF FF 0000000 D0| FB @@ 20-FF FF FF
6CCCCOO0O| 82 @0 00-87 FF FF
=
F\? LRRERAN AT YR
[J CLOSED
HI! H Al i
g I % E o g g 2 OPEN
4111198 Q (1) HH64/M7@ - Service Manual 4-9




1.8 MByte memory, 256 Kbit chips: RAS?/C
1.5 Miyte memory, 256 Kbit chips: RAST/B

il

F e e e = o
DIP-SUITCHf———8 1] ‘T s L]
T508 T 33 3 o 3
oL18S s | o o

o O = ==
CONNECTOR | — I
i — i —
J140 = = 1 =)
= o ) -
m I .3 —r_ - -
i s o 1 |

e ) - —r—

= M I —r—=

no - - =

]

m

F-:; O —
DIP-SKITCHI———— 8 ] S

T508 L3333 3 30 330
S S N { Y U 1 OO | VO G |
4o CoE 33O -

T

L33 [ S ||

1 ) — CI a3

| I I S 303 || - S_—
== | - | -

= = || S | Cr w3
- 3 33

nro B S PO 1) O | |

Position of DIP-switch T528 on board and addressing table:

SETTING | ADDRESSING FIELD

____________ [ BYTE (HEX)

4 3 2 1|

C C 0 X | 200000 - 2F FF FF Af

C 0 C X | 4 00 92 - 4F FF FF - CLOSED = C
C 0 O X | 6000 @@ - 68 FF FF |@

0 C C X[ 5900 00 - 8F FF FF g [~OPEN = 0
0 C ¢ X | AD @@ 0@ - AF FF FF

0 0 C X | Co@eee - CF FF FF

0 0 0 X | EG 68 0@ - EF FF FF

4-19 4111198 2 (1)



2.8 MByte mewory, 256 Kbit chips: RAST/A

—_—————— a3 = D

=
D1P-SWITCH —‘_ur‘EJ DBEBDJL‘[E:
7509 ] s s O O
T3 COor 33 3T _ 30 e 30310 3
oL18uS | e e A = [ ==
CONNECTOR s 3 3T 3T 3073
1S N {1 N | N 1 M { |
3140 I S NN | S| N 1 { A A | I}
C3 M 3C 33 I 3 303
o o | o | MG AN WO S N
UEZBHBEZ]EZZBEZZ]EZZ]HZ:]EZ:BE::BE::]EZZ]
— CoRC 3T 33T 3T 3 1 3
= * 33 I i i3
nre . B {1 { S || S U O N |

Position of DIP-switch T5@9 on board and addressing table:

SETTING | ADDRESSING FLELD
mmemmmmemee———|  BYTE (HEX)
B7654321 )
CCOO0DO00 | 20 20 92 ~ 3F FF FF A\
COCOO0000 | 46 00 B8 - 5F FF FF |_CLOSED
COOO0000O0 | 6000 @ - 7F FF FF 0l
QCCOODOO | 80 08 BO - 9F FF FF e -~ OPEN
0COO0000O0 | AG 00 @2 - BF FF FF
00COCODO0O | CO @2 g0 - DF FF FF
DOOCOGO0D0 | E@ @8 @0 - FF FF FF

4111198 Q {1) MH64/M7@ - Service Manual
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1.9 MByte mewory, 256 Kbit chips: RAASB

y - TY=—— i r o> — .
D1P-SU1TCH T508 e T e B
[ J140 CaC e 333 308
C3C I I3 I ICICIC3IC3
z.ﬂ cLoseD - ¢ C B3B3 I 3C a3 3
e I e
i 5 FOPEN = O C3ILI [ - 1 3
333 i 3 1 3
I: ¥ i I i 4L 1
o i —
I:ﬂ[zm T 1
L e O || ) i
— " m m—— [ 1 |
70 i 3
o3 I
Position of DiP-switch 7588 on board and addresing table:
SETTING | ADDRESSING FIELD
cmemmeme——e—|  BYTE (HEX)
4 2 2 11|
C C C C 10000 oe-eF FF FF
C C C A{1@@008-1F FF FF
C C A €| 200880 - 2F FF FF
C C A A 30 80 00 - 3F FF fF
C A C C | 40 00 08 - AF FF FF / ﬂ
C A C A Sees00-SF FFFF i ' T,,;cmsen
C A A C| &8 0000 - 6F FF FF (IE1 R
C A A A | 700000 — 7F FF FF \&' 5! '3 BT OPEN
A C C €| 860Dee - 8F FF FF
A C C A 92 0@9B~9F FFFF
A C A C| AD 22 08 - AF FF FT
A C A A 59 ¢e 00 -BF FF FF
A A C C | CO@Dee - CFFFFF
A A C A DO GRS - DF FF FF
A A A C ] Ee 0D ee - EF FF FF
4-12 4111790 Q (1)



2.0 ¥Byte memory, 256 Kbit chips: RA&S

D1P—SWITCH T508 F @ﬁ@%ﬁ —— —
C A3 a3 a3 s c3
n4e C RO I 2R IC RIS
I3 R ar 3 303X _TC 1
A - U[: E:ﬂl: L:l‘::_ll:j:l:n:m&:
’ zﬂ | rl0sED < € e 1 | A | Y M
tlie C3 3330 [ 3§ 0 I 1 ¢
= ~OPEN = 0 IR 1 N} :gl_ﬂ_u_ﬁ__J_L_t l1.1 ita
:I L3L 1 T 1
C I T
- I [N I | [ 1
i 1 [[] —_—— == E—L_—“__' i sil 7
N7 |: I S 1 T 3

Pesition of DIP-switch 7568 on board and addressing table:

SETTING ADDRESSING FIELD

- BYTE (HEX)

4 3 2 1

X C € C| @0 ep 00 - 1F FF FF AVAFAYS

X C C A 20060 8 - 3F FF Ff | CLOSED = C
X C A C 400090 - 5F FF FF @,@[

X C A A 62 00 @@ - 7F FF FF L

X A C C | 8000 @9 - 9F FF FF OPEN = 0
X A C A | A0 80 09 - BF FF FF

X A A C | Coo® @8 - OF FF FF

X A A A | E0 00 80 - FF FF FF

4111192 Q@ (1) #M84/M70 - Service Manual 4-13



4.1.7 H70 DMLY RAM MEMORY BOARDS

RABS/B: 2.6 MByte mesory, 256 Kbit chips, 2 MByte boundary

Ja40

4 1
J140
n7

DIP-SMITCH TS0B in pesition RE3

FUNCTION: Sets addresses

SETTING RANGE OF
mmmmm ] ADDRESSES (HEX)
4.3 21
C C C A| 200000 - 3FFFFF
C C A C 400000 - SFFFFF
€ C A A £PPO20 — TFFFFF
€ A C C | B0@ees - SFFFFF
C A C A | A00DOG - BFFFFF
C A A C | COPOOR - DFFFFF
4-14

i

—CLOSED = C

T~ OPEN = 0
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RABO/N: 4.9 MByte memory, 256 Kbit chips, 2

Mbyte boundary

rr
== : =
e T 1 e 1
B i i S . B | _—" -
o | = =
] —
J340 F__H:[! »I.—_.= j= =
o e |
CI= N L -
508 o mﬂjjﬂ:ﬂ — == o]
0720 o [ [
*Eﬁm : - -
0| 1) o s [ g
. | B |
ao ] D"T:ﬂ N S |
— cg@ [ DiEm meam
i I e 1 s oo | o (i |
3 CATMIm ¢ fHM @50
iin in P i3
B 3 ) =3 {0 [0
O o )
=S
J170 * Lt
— ]
DIP-SWITCH TS87 in position R@Z
DIP-SWITCH TS588 in position R@3
FUNCTION: Set the addresses possible
SETFING |
--------------- ! RANGE OF
TS07 | TSes | ADDRESSES (HEX} 2
114321 |
CAJ]CCCA| 200000 — 5FEFFF
AAJCCAC| de0e@0 - 7FFFFF
CC]ACAA/ 600002 - SFFFFF ]
AC1| AACC | BBGE@O - BFFFFF CLUSEﬁ _l
CA{AACA /| Ap20Re — DFFFFF = OPEN

Note: The RAB®/N board

array mode.

411198 ¢ (1)

M64/M70 - Service Manual

can be replaced with the

TCM board setted in
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4,1.8 ENCRYPTION CONTROLLER
Encryption controller and real time clock: 60257
Encryption {pin check) controller + CAT algorithm: £0257/C

Theres are no major differences between the two versions of the board so
the figure below illustrates only the more complete version.

€0257 board picture

oL18us == .
CONNECTOR 3= 13 D
4o e { o v { e a_n__s pr— E: J001

=223 3 Jo03
o=l i o lz::]

C 3 R 3 3 03
o e e e s i o
DBBEEDD:{D Joo3
ORI 23 =

[ sarvery |[_ BaTTERY || ““E“—!D Jotz

fm

70

JI LTI

Mote: - J@1: +5V power connector for ASD module
- J82: Customer privacy jiumper
J83: Connector for line and ASD module.
Characteristies:
- I8B/A microprocessor
~  280/A Counter Timer Controller {CT()

- 2K x B dual port RAM

2K x B battery backed up RAM

- BK x B ROM,
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4,1.9 XEYBOARD/D1SPLAY CONTROLLERS
’ ' Trivalent video controller G252

—

- ]
oL1BUS
CORNECTOR

1140

D [ ] o o ] B - CONNECTION TD
m.- GRAPHIS EXPANSTON
—_—n [~]

comecnon £ B SRR TTICS ConEeT O 8| | somo cazssra
AND D1SPLAY !lji[: o o s O 31
KEYBOARD nm =«

Characteristics:

-  5B45 (RY controller 6845 for 5", 9" and 15" videos
-~ B KB refresh RAM (datz and attributes)

- 4 KB character generator ROM

- Asynchronous serial interface for exchanges for keyboard or ELB
1381/1382 (for workstations between 5 and 108 metres from system),

- Can be gonnected to monochrome graphic expansion
-  Grid handling for GOZ252/A

- Conformity with UL/CSO regulations (for GO0252/B).

Graphic video expansion medule: &0255/A

—
Snmee CROrorTI e Y =
CONNECTOR R W T
t 32 T T T ey s
Lo L3341 L0020 o i
3 o 2 s W [ i 1 T s
Ji40 s T | DOUUC:D )
S S
TPUTET L LTI
= _ — _ X -2
PR e o L S
i i 1 it o T 1w 111 SRS SR 1
T170 i s 11 AORL2 sk fp & s ] i il £ 1 COMNECTLON T
L= rj["'_’ r r'30 |7 V1DEG/KEYBOARD
CONMECTTON [ LR [ L [
AND O1SPLAY — = — CONTROLLER GDZ52
KEYBORARD

A1%311%@ 0 (1) M&A/MTE - Service Manual 4-17




4.1.18 MATIPLEXER CONTROLLER: 60322

The GD32Z is an intelligent controller, used as interface between the
system and workstation, and based on the ELB 36B3. The 4 board channels
are not connected directly to the ELB but wia a distribution box D-BOX.

RAM
—_— CLOCK GENERATOR

e —

1 gl T o i3y 4.5z e
{1 ) T — 1 ) [ I I -
— A ) N 1 T3 E::}BE:E

bkl

a0 C3C3 o3 —
C3C I3 3032030310
s 303 33 L33 :]
_ I — - C3 330
v [P O 3mm S s 23 3

won [2] ] ﬁﬂmmmm:e 320 =R L

0 3 3 T3 P oo ey
QRIS 3 280 DART g[[llm |:1r_ﬂ §
oo 3 m !]I: INDUSTRY

= ETETRL X ) pare

The GG 322 jumper connections made by way of 5[18 plugs and illustrated
below must be taken into account in connecting peripherals or the ELB
3683 to the D-8B0OX:

Position 5 - ———————— Position 1@ A —
for RS 232 i H1 e >|8] for Current {10] |1| 18]
select [«=1 2] 171 Loop select  |-=| |2]¢mmau- »| 7]
o1l  3]|em——- >| 6] | si |3] 16l
- 4] 5] - |4|em===- »|5]

EREEENEnT KR
CINCI N CIRE G ENE

Channel 1 = RS 232 Channel 1 = RS 232 Channel 1 = C,L, Channel 1 = C.L
Channel 2 = C.L. Channel 2 = C.L. Channel 2 = C.L. Channel 2 = C.L.
Channel 3 = RS 232 Channel 3 = C,1, Channel 3 = RS 232 Channel 3 = C.L.
Channel 4 = C.L, Channel 4 = C.L. {hannel 4 = C.L. Channel 4 = C,L,

4-18 2111190 ¢ (1)
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4.1.11 t M8 mFDU/FOU CONTROLLER: GOZ80/B-D

This controller cen handle up to four 1 MB floppy or wainifloppy disk
units. The board structure is based on the NEC Floppy Disk Controller
PD765. The type of unit connected is defined through the DIP-switch T588
(in board position 618).

P.L.0. GATE ARRAY

- ;_
OL1RUS - {:3‘_ =00 )
CONNECTOR [ Y IO T N N S rj fg]:d}] Q oy
S g | gTMiLPSIW}UB[DE =
1140 Sr“gg [ o Ny r‘O L Veo ADJUSTMEMT
oL18US = MM "“J“ST“E"""O Al G’FJGL,]
INTERFACE - | g:mc-j“—_m m@l]g [+ ™ rLoepy Disk

S| (ot T 1 o e — j CONTROLLER
£33 ﬁ
p— ___ DIP-SWITCH

L3 L3030 36T T508

GATE ARRAY

T IHERH,,E mFOL COMNECTLOM

STy -
g5y | E [ JCo3CIAC IICTICIC 0
Ny

DMA CONTROLLER VOLTAGE REGULATOR

DIP-switch TS08 jusp connections

SETTING |
............. | SIGNIFICANCE 240
403 2 1 ] |- CLOSED = C
0 0 0 C |1 Mbyte Floppy ﬂ F~ =0
0 0 C C | 1 Mbyte Minifleppy o OPEN

Mote: The same controller cannot simultaneously support configurations
with floppy and minifleppy units.

4111190 1 1 MB4/M7R . Service Manual 4-1%




4.1.12 5T586 INTERFALE HDU CONTROLLER: 60363

contreller. 1t can centrol two peripherals with 57586 interface.
1t reguires no settings as it recognises the type of peripheral connected

Unlike other hard disk unit controllers, this is a single beard ’ ‘
by reading the relative data on the disk track @.

TIMER
8253

==L \ o gD
TS | S I S ¢ N SN 14 N { A, 1} E:::NEL "
ey e, el =k

FER1PHERAL
if! o [ Q L3I0 3 i r“-7l JL__ﬁ_.

nawo 3 30 3 2003 i — 03
3 3 L:\gl—mr‘-gm]::a-
] | — |_< D = =3y
e I e R | = i
103 a3 3 30 330300 3a b
== 303 ~ T30 C30C 30303 | o

[ 33 33 3300
302 C3 0303 13 303

CLOCK GENERATOR
Y_,

=

"2y

uE:}E:nCiur’[__.,L__i uuDL_JiE
[ ] W o S 1330030 [ e
Characteri<tics

- Hard disk controller PD 7267
-  Programmable timer 8253
- BX x 8 C-MOS RAM

- LClock generator: 2¢ MHz clock.

a-28 4111198 0 (1)



4.1.13 140 MB HDU CONTROLLER: ESDI INTERFACE GO4B4 - GO485
The ESD1 interface contreller requires no jumper settings; all that is
required is to tonnect connector 3178 of the controller {board G0484) to

connector J170 of the formatter (board G0D485) through the connectien
plate (on the rear of the BACK PLANE).

Intercomnection between controller and peripherals

50404 - CONTROLLER

=
—
—

=
C N0 CC 333 - 1c3
I Co30C 3 C 33303 @] || COMMANDS
=3 1 s o | s
Hao o — ] — —" C3 W3 3
s s i s e [ RN = Bt
303 L33 30 =
a3y s
o o N 1 ot | o S =

| s § E3
o I e . s s s s | e |
IRy e 3 33 =3
70 DE:UI:!HEZE:JEE:HEBH

= = 3 3 HE:D

60405 - FORMATTER

g | —— Q.
=3 3030 Hi: 3
I3 3 T3t 0303 DATA CHAMNEL
NN 1| N SO S S S— S— — 11| i S ity
1140 a3 1 N { N N | S
ool C30C 30 303

3 O3 =303 1:::[:1—':]

COC 333 8
1 St 1 Y ] A ngE:ﬂ_l_:
] i [

D B I =
C3CSI03 303 C3CJ0ms —

nro C3C 333 C3C 33 T30

3] L e Y [

l—PARJ\LLEL STRIP CONNECTION

4111198 Q {1) Ma4/M78 - Service Manual 4-2%



4.1.%4 SMD INTERFACE HDU CONTROLLER: GO381/A - GO382/A

GO307A - FORMATTER

— —
I=rC= 133 [El[r]nmnﬂﬂ
g s S i i . e s o | amn
T RCIC_ 300 [0 Cil:iﬂ
nap CJ0E3 D3 3
3 R0 303 = 2 (3000
i3 30C3ICS S
" L3 _30C 3 [eppwd L3 [jmml] -
C3IC3BC30C3 3 3 oOm
=3 [Prow] C 30 C38M
130 3 ! = !jllllml]ﬂ
] | e - 3 3 ‘DH 3
/I 3 o 4 E
170 ::l:znnr:?l:l:wijummml

= = (SIC3C i mat
| e 1P suLTeH
s = o R v Y B
e C2CNIC3INCZT °CICI0
NN T O S S Y O} - = Emgzgi
0 == Y=l
o O [ e o i SN T e}
Y o mnmmmmuﬂﬂ d
(=10 S = [l
= [:BB{:DUOHHH:
IS0 S o omll|S
= c:u:z:c:-:;mmﬂﬂ
** 1170 0 B3 ”g:m;n'

|—CUNNECTED BY PLUG

Characteristics:

28065 component for ECC
TIMER 8253 to determine length of DMA transfer

3 PROMs to handle the data channels and command channel to and from
the peripheral

4 RAMs for DMA data exchances with OLIBUS and with the peripheral
unit,
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N

Interconnection of controller and XU 1788/1783 peripherals

FORMATTER
oL 1BUS G G301 /A

DATA CHANNEL @

DATA CHANNEL 2

DATA CHANNEL 4

DATA CHANNEL &

r

r

CONTROLLER

oL18Us Qf - Cosoasa

{

PERIFHERAL| |FERIP

HERAL|

T

PERTFHERAL
UNIT

PERIP
UNT

HERAL|
T

UNTT NI
. L

CONTROL CHAIN CABLE

Setting of DIP-switches AB9 and A16 on board G03@2/A

These two DIP-switches are used to identify the type of peripherals., For
example, if 4 60 MB units were connected, the jump connections would be:

DNIP-SWITCH AQ9

CLOSED

DIP-SWITCH ATR

Ui
|

| CHANNEL © | CHANNEL 2

OPEN

8
i
127 & g 0y

4111192 @ (1) Me4/M78 - Service Manual
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In general, though, settings possible for each channel are as follows:

SETTING

e e e s e e e

8 7 6 5

1

SIGNLF1LANCE

PrEROOOOO F
Moo OoOOoOMm

EEOOSOOM

rPOCOOOO

Mo peripheral connectad

60 MB HOU without Dual-Port board
50 MB HDY with Dual-Port board
128 MB HDU without Dual-Port board
120 MB HDU with Dual-Port board
275 M8 HDU without Dual-Port board
275 MB HW with Dual-Port board

4-24

- CLOSED = C

Y e ~OPEN = O
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4.1.15 28 MB SYC (CIPHER) CONTROLLER: ¢02008/B - C0O342

Intercormection between comtroller and XU1138 peripherals

(O20G/8 CONTROLLER

By oo O L e
5 By S ) Sl R (" guﬁ[{z U=
=

= = N2
nal oy e oo e e JirS

mind |

Ty i) wnn o SRS
it | ) R

—1

nm

TWO BOARDS CONMECTED
BY A.PLUG

60342 FORMATTERR

‘S |
i e i ) i caa
o e e Y e
Jae ] e T v i Y st

i o e Y

o e s e e o
D e | [ | {1 o o |

Ji31-3

DIP SWITCH T508

i

e JTBT7 cornecTor -Jom
NOT USED

Jo

T |

CONNECTOR FOR

o] ) f o e I"——H:*H
$TC PERIPHERAL

+ + et =
DT 8 =

!
18 MH2 CLOCK GENERATOR

| J131-4

Characteristics:

- Z889Z microprocessor
- 4 KB RAM

- DMA controller 9517.
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4.1.16 45-60 MB S5CT CONTROLLER: GO417, GOA1B
Interconnection between controller and peripherals

GO417 - CONTROLLER

-

T T

H[ T 3T 1 [ ) i3
C I3 3C 30 o —
3 [3HDO° 3 333
C3—3 31303 Em:umm
C3 :il]lj 3 * iarys
1333 3 C3IC3 Bmﬂ:ﬂ[ﬂ]
- 2303 uzmmummmﬂmg
ICIC3C 3 C30C3 3 O35

+

g EGET]

P

D1p
SWITCH
T508

1133

CONKECTION OF !
TWC BOARDS

GO438 - FORMATTER

|

1140 gu:u:em:=nt:= ==
1]

=SS — 33

s S C3 = C 313

=2 SC3rsSr3sC3

D — = 03 C=rC 30
sSrSr 33 3 =

- — 333 E D

a "33 2303

S e 0t O o e |

g_n
) §

Check the setting of the block of four DIP-switches in
board GO417; they should be set as follows:

SETTING |
___________ | SIGNIFLCANCE z
f

position 618 of

| Peripheral connected 5TC 45-6@
| For future use

:
r-] - CLOSED = C

[~ OPEN = 0
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p 4.1.17 45/60 MB SCT CONTROLLER: GO437
!

The 60437 board is an intelligent controller used for control of a $-
track streamer wunit with QI{~-214 formatting. The 5TC controller is

| implemented on & 308@ format board and is . based on the formatter
implemented on Gate array GAl4.

= e L .

i Y| ¢ | 3 303
3 3 [ ] IR 3 —3
== 3] 33 =

Ti40 I { M — 3 33r—=x
I { e ) S { N | I S — "
TR R C 3 2 CRC 3 33 :]
=2 = = 333X -
DI:I:IEI:I:I:I:I:

CR 33 =2 33

— C2C3Cs C 30330333

P (3= 3 =33 13

nre ST S A 3 M EBBB‘:!

|

Fig. 4-1 View of ST{ 45/68 ME Control Board
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4.1.18 48 MTU CONTROLLER: GO278/B

FOR
oL18US _— M
CONNECTOR ot s W Y i CONNECTION
—= = v TO MTU{P2}
— - T T e — 20—
1140 N _::t[]g: — L1
i s Bl o Pl s s o .42 R LU
oy Mo Y Ts08
. =l enry
: oo 1 [ s B A
. = = e [T
= /o D s s S e
= e ey S s S 1 o S o I =1
70 i OIS I3 CONNECTION
b ' |47 1o wrucens
Characteristics:

- B253 TIMER to determine length of DMA transfer

- FIF0 buffer for DMA data exchanges with OL1BUS and peripherals

- Pertec industry standard interface

A DIP-switch in position 618 is used to select the number of peripherals

connected:
SETTING |
----------- | SIGNIFICANCE
4 3 2 1|
C € € €| No peripheral connected
C € € 0| First peripheral connected
C € © C | Second peripheral conrnected
C C O 0| First and secand peripherals connected
1
—CLOSED = C
& e ™ DPEN =0
4-28
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4.1.19 V24 REMOTE INTERMAL/EXTERNAL LINE CONTROLLER: GO39

2

L18US
CONNEETOR

&g

7o

MODEM
CONNECTOR

:'_24 MHz CLOCK GENERATOR [4.9152

MHz CLOCK GENERATOR

- L - D1P-SWITCH
= 0 -
3 R [ Y | o
| 03 3 v

S === =i

1:13 303 I:ﬂ:ﬂ[::![:]]::{]

A g 0

= J|LINE CONSOLE
CONNECTOR

SWITCH FOR REMOTE
SHITCH-ON SIGNAL
CONNECTION

ASD CONMNECTOR

L- DATA CARRIER DETECTOR

- NEUTRAL
~ RING INDICATOR

Jump connections for terminal name selection
DIP-switeh AB9 = First character (POLLING)

D1P-switch A10 = Second character {SELECTING)

An example of terminal name selection is shown below; in the example, the

characters "P" and "7 have been chosen for polling and selecting,
respectively (see also table overleaf).

SELECTION {SYMB-| HEX | PRESETTINGS
oL | | 8765 4321
DIP SWITCH AD9/A10
DIP-switch A09] P |56 | €101 28880 [~~~ h
for poiling I | { _";_" "_;-“ ' ﬂ _-CLOSED
L
DIP-switch A1} 7 {37 |ee11 9111 |%¥® - |~ OPEN
for selecting | ! | v v
| 3 7
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Terminal name selection

The table below is a decoder table showing the names of the terminals,
using polling and selecting addresses.

SYSTEM| POLLING ADDRESS

| SELECTING ADDRESS

No. { Master or Stand Alone ! Master or Stand Alone
EBCOLC 150 ccitt 5 | EBCDIC 150 ccitt &
| symb. hex symb. hex ! symb, hex symb. hex
@ I 5P 48 5P 28 -~ 50 - 28
1 | A A 4 /61 F
2 | 8 «cC2 B 42 S E2 $ &3
3 | ¢ 3 C 43 T E3 T 54
4 D Ca D 44 U E4 U 55
5 E €5 E 45 ¥V ES L 1.
6 F Cs F 46 W Eé W57
7 6 C7 6 47 X E7 X 58
] H (8 H 48 Y E8 Y 59
9 1 09 1 49 I E9 Z SA
1 44 [ 5B (%) 6k (5) 7C {*}
1 48 (%) . 2E y ©&B . 2C
1 < 4C < 3 ¥ &L X 25
k| ( 40 { 28 _ &b . 5F
1 + 4E + 2B > &E > 3
1 1 4 1 2 ? 6F ?  3F
1 & 50 & 26 @ Fa B30
1 J m J 4A i R 1 3
1 K D2 K 4B 2 F2 2 32
1 L D3 L 4C 3 F3 3 33
P4 M D4 M 4D 4 F4 4 34
2 N D5 N 4E 5 F& 5§ 35
2 0 D& 0 4F 6 Fé& 6 36
2 P 07 P 50 7 F7 7 37
2 Q DB o 5 B F8 B 38
2 R D9 R 52 % F9 9 39
P ! 5A 1 5D (™ : FA : 3A
2 $ G5B $ 24 (%) # 7B 23 (v
2 * AC * 24 @ 7C @ 40 (*)
Z } &b ) 28 7D vo27
3 -1 3 ;3B = JE = 3D
3 5F Q S5 (¥} " 7F " 22

{*) Specific natiomal symbol

(%) Hon-existent symbol

4-30
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4.1.20 LION 9.6 INTERNAL LINE CONTROLLER: 60333

24 MHz 4,9152 Mz

3

LINE
CONSOLE

CLOCK GENERATOR CLOCK GENERATOR YCDNNECTUR

wms  F @:‘1/ mp suucu
CONNECTOR | ;LL _ii W L_€U ‘99 t

3 O3 Ijut:}ﬂ n

1140

TI1MER

— l:l:_m il

.8753

DIP SUITCH | R [:ﬂ::ﬂ C 30
co3 : = [_au -

ﬂﬂL /Jf]

[I] =30 [ 3 30 :au:;n:}DD

N

SIBEIC06T 003 I 300
by T30 (303 003 3 3
e [ WEE3S Co003 30
ConncToR i o e e s e

Terminal name select jump connections
DIP-switch A8 = POLLING {most significant byte)
DIP-switch A@9 = SELECTING {least significamt byte)

These two DIP-switches are wsed in the same way as de
the GOARD controller.

DIP-switch €83 for interval timing

The fellewing table illustrates DIP-switch 693 se
delays in releasing the line carrier.

scribed earlier for

ttings relative to

SETTING

mrm——mnmemea | STGHIFICANCE

4 3 2 1
16 clock pulses 2N
14 clock pulses - CLOSED =
12 clock pulses
1@ clock 1

clock pulses U ~ OPEN =

8 clock pulses

6 clock pulses
4 clock pulses
2 {not possible)

el lalulalalnl
Qoo oDOoOn

oCcrMrmoorn o
DO MaCo N

4111192 § (1) M64/M70 - Service Manual
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4.0 27 X21 EXTERMAL LINE CONTROLLER: 60383

24 MHxr CLOCK GENERATOR 4.9152 MHz CLOCK GENERATOR
OL1BUS B = - h— e
CONHECTOR SO 1] 2 e {1 N
iy T ] e s S |
o T3 CoC i o3
b T T I o d
I3 o 3 :]
PR e s Y oy (2 s ] Ce
:IU D I m— 0 ﬂmg comnetron
— 1 U303
HODEN D C3 WS 303 [0 B
CONNECTOR = == _,{,03 CONKECTOR

Terminal name select jump connections
DIP-switch ABY = POLLING (most signifiacnt byte}
D1P-switch A1® = SELECTING {least significant byte)

These two DIP-switches are used in the same way as for the 0G0O300 board
with the V24.line controller (see section 4.1.16}.
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4.1.22 V24 + V24 INTELLIGENT LINE CONTROLLER: 60331

= 1 = I = H LINE CONSOLE
AL1BUS — — [:IE_CONNECTOR
CONNECTOR U ___j,J A =
—0C 30030 30 “:3[ : [8la -
i sl e e s s S s CoNNECTO
40 0 3003 303 T30 —rmosaan
TS 3 = 3 Hliond :]
T Cl=r=30 =
D == o) ij:ﬂ =
l_a
o — ERirEics
I T I tio <| e ql:pnon§
MODEN
CONNECTOR o= =3
»Switch for selection of the )
remote switch-on signals: - RING INDICATOR
- NEUTRAL

- DATA CARRIER DETELCTOR

Connector J178 is connected to the modem.

Characteristics:

- Two RS232 channels, V24 interface, for remote internal or

lines
- 788082 microprocessor
= Self-diagnostic feature
- 32 KB ROM to handle lines
- 16 KB RAM to exchange data and parameters

« Lharacter oriented, SOLC, HOLC protocols

4111198 Q (1} M64/M70 - Service Manual
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4.1.23 V24 + LION 206/9.6 INTELLIGENT LINE CONTROLLER: ¢0348/348/A

oLtBusp= == g E g 8 té:ﬁsﬁgzzm
CONNECTOR Jo— D C N3 30 =3 Jood
4o (M G S S N i=l=g T A
303 CS03 303003 7993 feoknecTar
—0 o3 C30C3 C300 Sy PROGRAM
e 33 — =3 0 :]LUGIE
=S s C3ics 3 o JARRAY
e o) o320 b=
B2 | s S e EZ?' £onon §
n7 gg gg [owon B ]
MODEM 03 =03 Lo 30 3
CONNECTOR

#5witch for selection of the
remote switch-on signals: - RING INDICATOR
~ NEUTRAL
- DATA CARRIER DETECTOR

Connecter 1170 is copnected to the modem,

Chavacteristics:

- Control for external (V24 channel) and internal {LION 208 channel)
lines

- I8@92 microprocessor

- Self-diagnostic feature

-~ 32 KB ROM to handle the lines

~ 16 KB RAM to exchange data and parameters

- Character oriented, SDLC and HDLL protocels.

Note: There are no major differences between the 602546 {vz4 + LION 289)

and G0348/A (V24 + LION 9.6) contrcllers to justify separate descriptions
for both.
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4.1.24 OMNINET LOCAL NETWORK CONTROLLER: GO388

HD58P01 MICROPROCESSOR

F =
r:ml:@mu_ulmq{m.{u

T
™M g [ :llﬂl zn .
ﬁl_ﬂ_ﬂ C 30 [ | ﬂ 3 0

[ il il il \\U 1L _d Ji 4 |
-
D U] 3Ll L3383
|

= —

4 1 {Jl 4 q| 13303
- IC= 33
v _ H/; %E?ur—ﬂ:a:«:

r
DATA LINK CORVUS 10 MHz
CONTROLLER 6B8AS4 GATE ARRAY CLOCK GENERATOR
Characteristics:

- CORVUS Omnipet kit

- 8 KB Dual-Port memory

- 1Internal line protocol based on OMNINET specifications
- Transfer speed: 1 Mbps

~  C[SMA channel control

- NRZI code.
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4.1.25 ETHERNET INTERMAL LIME CONTROLLER: G0212/A

E = | e pm—
[ 3331 i L W * -
1 1 ]|} - 1 1
T40 I} W3 9 Ol y 30 ¢

I | [ -

— e ol

= == O
RAM { ﬁ = . ]
(-

RAM <ﬂ 3

D 1 1IDL__JUE| gy
o
uEJs

W, g

Tiecwsse Jp——— 3

3= 3

=rs3s

+ -

Characteristics:

INTEL kit: 825B5 and 82581

32 XB Dual=Port memory

Internal line protocol based on ETHERKET recommendations

Transfer speed: 1@ Mbps
CSMA/CD channe) control

Manchester code.
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4.1.26 STARLAN LOCAL NETWORK CONTROLLER: GO431

et

s — o
all_st

30301 3 T3
C3 330073 =3 30
'—J,—QD C30=

e R R RICR R332 3
] | ] | W 1] S O] | N | 1] |

4O [ L=

| | S
| wec eases SH I qu_._j 5{]
—- I I

C3ACRE  — —m — 3
1R (33 30210
" D 0 | | 30

| W33

Characteristics:

- 3800 format board

- Line Communication Controller - LCC 82586

- 32 KB Dual-Port memory

= Morking frequency: & MHz

- CSMA/CD local networks transmission protocol

- Transfer speed: 1 Mbps.

4111198 ¢ (1} M64/M70 ~ Service Manual
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4.1.27 INTEGRATED MODEM MOIN 5.2: 1F192

DIF SWITCH TRANSFORMER
TN \

= 4,9152 MHz CLOEK
QL1BUS - ..E:j..

CONNECTOR { GENERATOR

[ -

N —

= 3 3
:ID 33307362
nmE CB 3 = 3

LINE OB 3 (30 C0M Sr=

COMNECTOR L_

f

DIGITAL/ANALOGIC COMVERTER
Characteristics:
-~ Synchronous transmission

Differential and non~differentizl twin-phass modulation

- Half duplex or full duplex 4-wire operation

Point=to-point, multi-point and rimg configuration.

DIf-switch ARG

Sets line impedance wvaluve:

SETTING
e mmmmeme = | STENRTFICARCE
B765432

L_-CLOSED

COC--~CCO | 150 ohm point-to-point
0CC=-=-C0C | 60¢ ohm point-to-point [ OPEN
CO0~--0CO0 ] 150 ohm multi-peint
0C0-=-00C | 600 ohm multi-point
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Dip switch F@b5

p Significance of the settings is shown below:
!
1817t615]14]3|2(1]
[ N € € = non-differential
[ Il 1] ———— Modulation: C @ = differential on 1's
I I I 0 0 = differential on 0's
A O
| Il ] =——————= 5TX Predistortion: 0 = yes
S N C=no
[ 11 ] '
[ N )
| | =]=——=—===-e— Carrier issue: C € = continuous (%)
| | (6-5)
! -————————— Request and Clear C € = 32 clock pulses
. To Send Interval: € 0 = 64 clock pulses
11 0C= @& clock pulses
I
| mmmrem o Type of operation: D = 2 wire
| L =4 wire
|
Kot used

Notes:

TX predistortion {F85-3): sets distortion on the output signal and
should be used on long lines with high attenuation.

Carrier issue (F@5-4/6): in normal operstion, the DIP-switch (F@5-4)
is set at 1.

Request To Send and Clear To Send Interval (FB5-5/6}: 1inversely
preportional to welecity, i.e. at a rate of 9,680 baud, an interwval
of 32 clock pulses is required.

{*) Setting wvalid only in conjunction with DIP-switch C@3-5/7
setting.
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Dip switch 83

Significance of the settings is illustrated below:

[8]7]615]4131211]

- m—— - m—— 0DCC=1,200 baud
[ 0CD = 2,400 baud
| | ===—- Receive/send speed: 0 0 C = 4,800 baud
11 000 =19,600 baud
{ I £00= 19,200 baud
| = A1l enabled: 0 =no
| C = yes
|
..... e C1ogk: 0 = clock frow terminal
C = internmal clock
0 0 = continuous
———————— Carrier issue: LD =195 fixed
0C =108 fixed
€ C = real operation
Not used

Notes:

-~ A111 enable (C03-4): used to modify terminal speed, normally set at
1.

- Carrier issue {C03-6/7): must be jumpered for real operation, as the
other features are used only in diagnostics.

= Llock (C@3-5): may be sent to the modem by the terminal, or generated

on the beoard {imternal ¢lock); in connections to Olivetti equipment,
must always be set for internal clock operation {{#3-5=0).
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DIP-switch @A

p Significance of the settings is shown below:
y

[BI71615/41312]1}

| -~~~ % equalization: 0O

|1
[ c
Pl

ne
yas

It n

| —————— Not used

| | e——————— Tx filter setting:

|
1
|
|
!
|
g
|
|
I
t
!

| 0 0 = for speeds of 1,200 and 2,4€0 baud
| C C = for speeds of 1,800, 9,680 and 19,280 baud
!
—————————————— Not used
—————————rr—-——— Emission level: 0 = 8 dBm at £90
= +6 dBm at 609
Not used

Notes:

-  RX equalization (608-1): in which the incoming signal is equalized or
made clearer; used on long lines with a lot of disturbance.

- TX filter setting (G08-4/5}: depends on velocity selected

- Emission level (GPB-7): increases the output level on lines with high
disturbance.
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5. MAGNETIC PERIPHERALS

5.1 INTRODUCTION

This chapter describes all the peripheral units available for Mé4 and M7@
systems and how they are connected in the systems; for more detailed
infermation on  the individual peripherals, =see the relative
documentation. The table below gives 2 complete picture of the
peripherals that may be used on Mé4 and M70 systems.

P.U, TYPE - MANUFACTURER - NAME - INTERF.- CONTROL - SIZE
mFOU 1 M8 - Toshiba (slim} - NDRB DE - - 6028@/D - 5"
FDU 1 MB - Ope - %G 6030 - - G0288/B-D -8
STC 2@ MB — Archive 9820B - ¥ 1138 - - G0208/B 60342 - 8"
STC 45/68 - Archive 5945C - - - 0417 60418 - g
MTU 40 M8 - Cypher - XU 1785 - PERTEC - G0278/B - g
HOU 28 MB - Ope ~ KM 5221/2 - 5TG@6 - GD363 - 5"
HOU 48 MB - Micropolis 1323/A - - " - " - 5"
HDU 40 MB - COC 94155/48 - - " - " - 5"
HDU 65 MB - CDC 94155 (Wren2) - XU 37¢9 - ™ - - 5
MDU &5 MB - Micropolis 1326 - XU 17¢9 -~ " - v - B
HDU 7@ MB - Micropolis 1353 - - ESD1 - G0484 0485 - gv
HDU 70 MB -~ Fujitsu 2244 # N - - ESD1 - ¢ " - &
HDU 149 MB - CDC Wren 3 - - gSD1 - " " _
HDU 148 MB - Micropolis 1355 - - ES;1 - " . - g
HOU 149 MB - Fujitsu 2246 # N - - ESp1 - v " - 5
HDU 3@ MB - Priam 538 - - ES;1 - v " - g
HDU 68 MB - Fujitsu M2312 - XU 1708 - SMD3 - GO381/A GO3BZ2/A - 8"
HOU 120 MB - Fujitsu M2322 - X 1703 - ™ - GO391/A GO30Z/A - 8"
HOU 275 MB - CDC 9720 Patrict - - - GO301/A GO3@2/A - B"
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5.2 MAGNETIC PERIPHERAL CONFYGURATIONS

The magnetic peripheral units which may be mounted in the different M6d
and M7@ system cabinets are as follows:

BASLIC CABINET 588

Max. four 5 and 1/4" peripherzls:

- 1 -~ 2 HDU {20, 40, 65, 70, 148 or 300 MB) + STC {45/60 MB}

- 1 -2 HOU (20, 40, 65, 7¢, 140 or 320 MB) + 1 ~ 2 IFD (1 M8)

- 1 -2 HDU (28, 48, 65, 72, 142 or 300 MB) + 1 STC {45/60 MB) + 1 MFD
(1 MB}.

EXPANSION CABINET 5Bt

One 8" peripheral or one or two 5 and 1/4" HDU;

- 1 8" FDU (1 MB}

- 1 8" 5TC (2@ MB)

- 1 -2 HOU {70, 140 or 30@ MB).

Note: In this SB1 cabinet, the different HDU (7@, 14¢ or 30¢ MB) may be
used as third or fourth hard disk in a system or may be shared with other
systems using the Dual-Pert option.

EXPANSION CABINET SB2

Two 8" peripherals:

One MTY peripheral! (mot obligatory)

- 1 -2 HDU (60 or 120 MB) + 1 MTU (4B MB)

- 1 -2 HDU (275 MB} + 1 MTU (40 MB).

Note: 1In this SBZ cabinet, the HDU (6@, 120 and 275 MB) may be used as

third and fourth bhard disk of the system or as disk units shared with
other systems by way of a DUAL-PORT.

5.2 4111198 @ (1)



5.2.7 RESTRICTIONS ON CONFIGURATIONS

The

conditions and restrictions binding magnetic peripheral

configurations are listed below:

The SB® cabinet can only house full and slim size 5 and 1/4"
peripheral units

The SB1 cabinet can only house one removable B" peripheral unit
The SB2 can house:
Top: one only removable MTU
Bottom: only 8" HDU,
There can be no mixing of HDU with SMD, 575@6 and ESDI interfaces
Switching of HDU between two systems is allowed only:
For a max. of two HDU
For vunits mounted in the 581 or 5B2 cabimet
For HOU with SMD or ESDI interface
For 6@ Mbyte HDU (XU 1788) and 120 Mbyte HDU (XU 1783) with SMD

interface or for 78, 142 and 300 HMbyte HDU with an ESDI
interface.
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5.2.2 N8 MINI-FLOPPY DISK UNIT: ND@S-DE

The mini~fleppy unit is mounted vertically with the LED upwards together
with the DC/DC converter in the top part at the front of the 5B cabinet
{for assembly, ses chapter 2). The figure below illustrates the
peripheral unit connectors,

AL POWER
CONNECTOR

COMMANDS/DATA
COWNECTOR

Fig. 5-1 1 ™ Slim Minifloppy [Disk Unit

Connection of the mini-floppy disk driver with the contreller board
G0288D and of the mini-floppy driver with the DC/DC cenverter DCA 36/512
is illustrated in the figure below.

1f the second mini-floppy drive is used, the signals/data flat cable must
he daisy chain connected; the double driver must be configured as second
driver by removing the jumper in D1 and inserting jumper D2 {see figure
below).

5_4 4111198 @ {1}
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POWER SUPPLY CABLE 15/32 V)

A6/512

I—:I 2nd MINLFLODPPYR1SK 1 NB

PO

—o——
0102 U3 D4
ER_SUPPLY CABLE (5/12 W)

e

6/512

35 ¥ POMER SURPLY
S——

35 ¥ POMER SURPLY

I

:I st NINIFLOPPYRISK 1 MB

G

o 52 D3 D4

DAYSY-CHALNED
FLAT CABLE

-

BO2600

Jiz2e

N4

7o

Fig, 5-2 1 MB Mini-Floppy Disk Unit Connection Diagram

4111198 4 (V)
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£.2.3 1 MB FLOPPY DISK UNIT: X6 6038

The B" floppy disk unit is mounted vertically in the expansion cabinet
S81 as described in chapter two.

The figure below illustrates the connmectors used in drive X6 6038
connection

S AC POMER  SIEWAL CABLE TO
N CABLES CONTROLLER GOZBO/D

HEAD
PROTECTOR |

POWER CABLE
(DL/DC CONVERTER)

Fig. 5-3 1 MB Floppy Disk Unit

5-6 4111190 ¢ (1)

u



The diagram below illustrates connection of the floppy disk driver with
the controller board G02800, the DC/DC converter DLA 36/524 and the mains

assembly (228 v},

36/524

POMER SUPFLY CABLE (5/24 v) V 35 ¥ POWER SUPPLY
iy
o

L] FLOPPYD1ISK 1 M8 _L\J\

SIGNALS/DATA
FLAT CABLE

AC TERMINAL 5TRIF

&02EDD

nsi
:] Nay
n» ::] nr

Fig. 5-4 Connection of 1 MB Floppy Disk Unit
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5.2.4 28 MB STREAMING TAPE UNIT: XU 113e

The 8" STC unit is wounted vertically in the wpper front part of the S5B1
cabinet {for assembly, see chapter 2}.

Note: QBefore switching peripheral on, remember to remove the metal plate
protecting the heads,

the diagram below illustrates intercennection of the 5TC controller, the
peripheral unit and the DL/DC converter.

DC POWER CABLE
———————

SLGMAL CABLE

1
|
§
|
!
{
I
|

BV
POWER

o
Ll

CONNECTOR PLUG
{-“"""—“***1
1

L

E nn

G0_200/B

,__

;5]
L
e
w
Y

=y
«;j‘\

JNE2N

NN

Fig. 5-5 Connection of STC Controller and Peripheral Unit
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5.2.5 45-58 MB (SLIM) 5 AND 1/4 INCH STREAMING TAPE UNIT

The § and 1/4" STC unit is mounted vertically together with the DC/DC
converter in the upper, front part of the SB@ cabinet (for assembly, see
chapter 2).

The following two figures illustrate how to connect the peripheral to the
system. In the first, through the 60417 (controller) and 60418
{formatter) boards; in the second using the GU437 board.

348812
DE/OC POMER SUFPPLY CASLE 'y 35 V¥ POWER SUPPL‘!'L
. :
:I?st STREAMING TAPE WNIT
M— FLAT CABLE
61T - CONTROLLER
i

_:I nrm

G0418 — FORMATTER

:I 140

nre

Fig. 5-& Connection of STC to System Through the GO477-G0418 Boards
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POWER SUPPLY CABLE (5/12 V)

36/512

j

t] STC (45/60)

1

(o

B

35 V PDUER SUPPLY

P

FLAT CABLE

nn

129

i
i

1140

170

L

Fig. 5-7 Connection of STC to System Through the (0437 Board
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5.2.6 48 MB MAGNETIC TAPE UNIT: XU 1785
Settings on peripheral

Remove spacers marked '1' in the figure.

Fig. 5-8 Removing the Peripheral Protections

111198 9 (1) M64/M70 - Service Manual
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Intercomnection of MU controller and peripheral

MT 40 M8

INTERFALE COMMECTORS

nsn

nn

Fig. 5-9 Connection of Controller and MTU Peripheral
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UsH DIP-switch settings

TNTERFACE CONMECTORS

Pz 4] P2 4
#i. PERIPHE~ i, PERIPHE- FJ
RAL SELECTION RAL SELECTION
N, 2 N, 1 3
OPER|CLOSED  OPEM |CLDSED ] :ig:smn
)
L
m |s)
[ a4
w155
| #l56
|57
[m 158
- ::}[:][::][::][:J
L;s
—ll_l' -
oo coe i
DIP-SHITCH BoW
POSTITION FUNCT10N

s1 Formatter address (ses table)

52 Transport address (ses table}

53 FAP length reserved

54 |Transport address (see tfable)

55 { = Selection of extarnal parity
54 [ = tigneration of internal parity
s? Reserved

58 Reserved

C = CLOSER

DECODE TABLE FOR LINE ADDRESSES

IFAD |1TAD D[17AD 1] S1 52 S4 | ADDRESS

] 9 1 1 o
3 o

0 3
o 1 0 1 2

G = FALSE INTERFACE LEVEL 0 = OPEN
1 = TRUE IKTERFACE LEVEL 1 = CLOSED

Fig. 5-10 Position of DIP-Switch UBYW
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5.3 5 AND 1/4 INCH HARD DISK UNITS WITH ST586 INTERFACE

The 5 and 1/4" ST596 interface hard disk wunit is mounted wvertically
together with the DC/DC converter in the top part at the rear of the SB@
cabinet {for assembly, see chapter 2).
Possible hard disk units are:
2@ MByte OPE HDY
- 4% MByte MICROPOLIS HOU
- 4@ MByte CDC HDU (WREN2 REDUCED}
- 5 MByte COC HOU (WRENZ)
-~ 65 MByte MICROPOLIS HDU.

The following figures illustrate the conmectors of the OPE, WREN and
MICROPOLIS hard disk peripheral units, respectively.

GROUND
CONNECTOR

PONERfl>

CONNECTOR

STGNALS/CONTROL
CONNECTOR

STGNAL S/DATAE>
CONNECTOR

Fig. 5-11 2@ MByte OPE Hard Disk Unit
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' —-CRIVE SELECT 1
DRIVE SELECT e ORIVE SELECT 2

JUMPER
DRIVE SELECY 3
CONFIGURATIONS DRIVE SELECT 4

—RAD1AL SELECT OPTICH

DRIVE SELECT JUMFER

TERMINATOR DATA CABLE
RES15TOR PACK CONMECTOR
COMMAND CABLE
CONNECTOR PDWER

1 +t2V DC

2 +12v RET

B 3 + SV RET

3 J; 4 4 5v DL

DL POMER CONNECTOR

Fig. 5-12 48 and #5 MByte WREN Hard Disk Unit
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REAR VIEW OF UN1T—

0C POWER |
CONNECTOR

1234

PINT - «5V
PIN 2-3 = GROUND
PINd - 472V

DATA RAME 1
CONNECTOR

RES15TOR PACK
COMMANDS
CONNECTOR

Fig. 5-13 40 and 65 MByte MICROPOLIS Hard Disk Unit
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As far as their connectors are concerned, the five peripheral units are
essentially similar; the diagram below, therefore, is a general diagram
illustreting hard disk peripheral connection to the system through the
5T586 interface.

Note: 1f the second peripheral is connected, the control signals flat
cable must he a daisy-chain cable so that both peripherals can be
connected; the termipator resistors must also be remeved from the first
peripheral {with the daisy-chain connector) and the second peripheral
{where the signals connector is not daisy-chain) must be defined as
secoend logic unit.

36/512
35y
DC/DE POWER CABLE %i/// POWER
[ ——
L 2nd Hpu be
36/512
35y
| 0BC/DC POWER CABLE bc POKER

oc
[_ 15t HDU
]

1

60363

=
™ [=]
—
5 bl
k=1 =
™~
(]
o
=
=
o
) = }
5| -

Fig. 5-14 Connection of Twe Hard Disk Units With 57506 Interface
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S.4 5 AND 1/4 INCH MARD DISK UNITS WITH ESDI INTERFACE

The 5 and 1/4", ESDI1 interface hard disk unit must be mounted vertically
together with the OGC/DC converter 1in the upper, rear part of the SB8@
cabinet (for assembly, see chapter 2).

Hard disk units which may be mounted are:

- 140 MByte £DC HDU (WREN3}

-~ 78/148 MByte MICROROLIS HDU

~  70/148/308 MByte FUJITSU HDU

The following figures illustrate the connectors of the WREN, MICROPOLLS
and FYJITSU hard disk peripheral units, respectively.

DRIVE SELECT

TERMINATIONS

COMNECTOR

CONNECTOR
FOWER
DRIVE SELECT 1 1 +12v O
—— wee ~——DRIVE SELECT 2 C 000 2 +12V RET
DRIVE SELECT 3 1234 3 4+ By RET
DRIVE SELELT 4 DC POWER CONNECTOR 4 + BV DC

BRIVE SELECT 5
DRIVE SELECT &
DRIVE SELECT 7

Fig. 5-15 CDC 140 MByte Hard Disk Unit (WREN 111}

5-1B 4111190 Q (1)




0 i [ ) @
wi [:]
DATA w2
CONNEC TOR w3
Wt
W
o
k2
a3
COMHAND
CONKECTOR
a
0® . - s

f
RESISTIVE
TERMINATOR

Fig. 5-16 ®ICROPOLIS 78/140 MByte Hard Disk Unit

Jumper settings of the MICROPOLIS 70/148 Mbyte hard disk wvnit are
illustrated below.

ILOGIC | JUMPERS f
|UNIT | DA3 | DAZ | DA1 !}
I I
[ 1 | OFF | OFF | ON |
| 2 ! OFF | ON | OFF |
I3 | OFF | ON | ON |
|4 | ON | OFF | OFF |

The remaining jumpers W1, W2, W3, W4 and WS must be left open. Each
peripheral must have the terminator resistor block installed.
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U

CONNECTOR

COMMAND
COMNECTOR

POWER SUPPLY
CONKECTOR

RES1STING
TERMINATOR

Fig. 5-17 FUITTSU 7¢/148 MByte Hard Disk Unit

Jumper settings of the FUJITSU 70/140 Mbyte Hard Disk wnit are
illustrated below,

ILoGIC | JUMPERS CMH 6
JUNIT |
I |P1 1 PZ1IPI| P& | P5)| P& | P? | PB

|
£ 1 | ON | OFF} OFF| OFF| OFF| OFF| OFF| OFF|
| 2 { OFF| ON | OFF| OFF| OFF| OFF| OFF{ OFF|
{ 3 | OFF| OFF| ON | OFF| OFF| OFF| OFF| OFF|
| 4 | OFF| OFF| OFF| ON | OFF} OFF| OFF| OFF|
| JUMPERS CNH 7
HDU MODEL

|
!
| P31 P41 PS | P6 ]
!
|

|M2244 ( 7@ MB) | OFF| OFF| OFF| OFF

| f
|M2246 {140 MB) | ON | ON | OFF{ OFF|
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| SECTORS |BYTES | JUMPERS CNH 7
PER | PER |
; TRACK |SECTOR | P7 | ®8 | P9 | P1@} P11| P12

35 | 595 | ON | ON | OFF| OFF| ON | ON

HARDWARE
SYNCHRONIZATION

JUMPERS CNH 7

!
|
I P13{ P14} P15] P16| P17| P18
i

OFF] OFF| OFF| OFF| OFF| OFF

Each peripherael must have the terminator resistor Block installed.

As far as the connectors are concerned, there are no major differences
bpetween the two peripheral units so the diagram below is a general
diagram of connection between the hard disk peripheral and the system
with E501 interface.
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Note: 1f the second peripheral is connected, the control signals flat
cable must be a daisy-chain cable so that both peripherals can be
cornected; the terminator resistors must also be removed from the first
peripheral (with the daisy-chain connector) and the second paripheral
{where the signals connector is not daisy-chain) wust be defined as
second logic unit.

36/512
OC/DC POWER CABLE ny POWER
e f————
L M Hou
I—]nm. CONNECTOR
]corwnns CONNECTOR
36/512
35y
DC/Of POMER CABLE be /1 o
znd Wy

]

[Joara consector

[~ 1-{ TcoMaaNDS CONRECTOR

DATA CHANNELS

770 00405 FORAATIER i}

g

BHELE 2

[Jnzr-a =

=

] n27-6 =

0464 CONTROLLER

] =

g

COMMANDS A
CABLE :

=

-

o

Fig, 5«18 Connection of Twe Hard Disk Units With ESD1 Interface
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5.4.1 DUAL PORT BOARD: IF 266

d This wodule allows Hard Disk units (79/140/362 MB) with ESDI interface to
be shared between two systems. The Dual-port board is mounted together
' with the peripheral to be sharad on the 5B1 cabinet. A view of the IF 206
dual port board and a diagram of connection of a HDU shared between two

systems are given below.

COMMARD COMMAKD DATA DATA
CONNECTOR A CONKECTOR P CONNECTOR & CONNECTOR B
[ _ ]

AV AR B
r‘%;:} [ ] [oa ] [o8 ]

COMMAND
CONNECTOR

DATA
CONNECTDR

1 A
POWER SUPPLY CONSOLE
CORMECTOR CONNECTOR

Fig, 5-19 Dual Port Board IF 286
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@

By, focsme SHARED HOU POWER SUPPLY
512 T 1 U -
F
wl wl
B 8
=T W - w
“l & sl 2 20V
g b g 2 1510
E % E
[ (=] w g
===
é%: CE DA DB
e
s 3 e o P e ==~ E==
¥ === P Tt

SYSTEH 1 SYSTEM 2

Fig. 5-20 Diagram of Connection of Two HDU (One Shared} Between Two
Systems

524 4111198 @ (1}




5.4.2 68/1286 MB {XU1700/1783) AND 275 MB PATRIOT HARD DISK INITS

’ ' When installing the unit, unscrew the screws 'A, B and (' {see figure
] below}, and remove the yellow brackets.. Tighten three screws again.
On rear of unit, remove the yellow screws ‘D°,
It should be remembered that this peripheral has its own power supply,
the XU 1781,

HH700/1703
FRONT VIEW

XU1700/1703
REAR VIEW

Fig. 5-21 Front and Rear of XU179@/17@3
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With the XU170@ (5@ MB HOU}, before the unit is inserted in position, the
heads must be released by turning the knob clockwise with a screwdriver
to the OFF positian.

Note: 1t must be emphasised that, with the XU 1783 {128 MB HD), the heads
are released autematically when the unit is powered.

HEADS LOCKED

POWER SUPPLY UNIT REAR PANEL

i®

. T et rg 56 TRMZ
L)

REFERENCE

CNAM {CONTROLLER A)
CMZM (CONTROLLER Z}

DRAWER

CONSOLE

Fig. 5-22 XU 17¢@ and Head Block Mechanism
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PATRIOT 275 MB HDU

POWER SUPPLY UNIT

CONTROL BOARD

READ/WRITE BOARD

AC POWER
CONNELTOR

1/0 BOARD

1/0 CONNECTORS

Fig. 5-23 PATRIOT 275 MB HDU
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Connection of controller and peripherals

CNAM BOARD

CNAM BOARD
UNIT N. ¢

UNIT N, 2

COMMAND CABLE DATA CABLE

i
|
I
L T:]{ CHANNEL @
T e 1128
L f|[cHanner 2
g2 128
2:]|CHANNEL 4
i@z 1128

CHANNEL &
g4 J128°

! !
6030174 60302/A
FORMATTER CONTROLLER

J273

Fig. 5-24 Interconnection Between HD (ontroller and twe XU170@ Units
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CNAM board settings

TO FORMATTER G0301
CHANNEL $-2-4-6

T0D CONTROLLER 0302

% ]

& T

st

5t2
FAULT STATUSY 44
sth

gabhoeoo

FILE tpt| ° [EONNECT. [CORNECT.
PR. READY{rdy _

14-WAY

14-Way

TERMINATOR RESLSTORS

HDU CONSOLE
CONNECTOR

vl

14-UWAY T4-WAY

SW2

B

.

FLUG TO BE CONNECTED
TO CMZIM BOARD
{CONNECTOR CNS)

Sl
S0 E R RN R OPER
CLOSED
|?654l32 [H
1OPTIORSP. L.

PLUG TQ BE CONNECTED
TG CMZM BOARD
(CONNECTOR CN§)

W2 SW3

m m| (= -
74654221 TELR 432

TO ESTABLTISH SECTORS PER TRACK
SET HERE -FOR &0 SECTORS

OPEN
CLOSED

Fig. b5-25 CNAM Board and Settings
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CMZM board settings

TO CONNECTOR CN31

TO CONNECTOR CN13 T CONNECTOR CN14
ALL HDU TUZH BOARD TUZM BOARD
BLACK CﬁELE‘;l\‘ RED CABLE
i, — v
11l 10111 o= TTITI1L
e - pr—
CN10 NG CN8 CNT
LURENLER] LA LR

s (red) - ADCM : ACC. MOTOR DL
LEBS {|e {red) - SPDG : SPEED SPINDLE

e (green) - PWRDY: POWER READY 45V, +12V, +24v

NS CN&
S 7
PLUG TO BE COMNECTED
TO CNAM BDARD
{CONKECTOR N3}

PLUG TG BE CONNECTED
TO CNAM BDARD
{CONNELTOR CN4}

Fig. 5-26 CMZM Board and Settings
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5.4.3 DUAL PORT BOARD: XU 1782

This module allows a 60/120 M8 HDU to be shared between systems.

diagram is shown below:

A

KEY:

CN21

CN22

Ch23

CN24
CN25 =

18-way

KAR =

CH22

ch21

Fulitsy
COWSOLE

14-WAY 14— WAY
CONNECTOR CONNECTOR
N1 N.2
T4-UhY 14-MhY 111l
CONKECTOR CONNECTOR CK25
|cnz4 ] H.3 H.4 I

System B command cable connector

System B data cable connecter

System A data cable connector

Fa
BLM.K—/ RED

Connector to be connected to connector CNZ2 of board CNAM

Power connector to be connected to connector CN33 of power supply

unit XU 1791

The 14-way connectors are connected to the respective connectors

on the CNAM board

The name KAR denotes the terminator resistors

Fig. 5-27 Dual-Port Board
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cos01A L2
603028 =4

SYSTEM B

-RED

oo

[][] PLUG FOR CONNECTION
TO CMZM CONNECTOR CN&

HDUZ CHAM BOARD

LTOR |
-

UTLT5U CONSOLE]

s
=]
=

PLUG FOR CONNECTION
—q PORT r-E ‘D TO CMZM CONNECTOR CNS

(13

st2
atd
st
frt

r

PLUG FOR CONNECTION
TG CMIM CONKECTOR £NS

HDUP CNSH BOARD

mtcmn’m
]
=
=

Al PLUG FOR CONNECTLON
TO CMZM CONNECTOR CNS

603014 é_—n_ﬂ.

603024 "1

| vt IO v o o )
FUITTSUCONSOLH
]

kt?
jatd
ELL]
fpt
rdy

SYSTEM A

Fig. 5-28 Connection of Two HOU With Twe Systems, one of Which is
Shared :

Note: The CNAM and DUAL PORT boards can be seen more clearly in  the
earlier figures.
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mmmﬁiéfia

03028 C———=

STSTEM A

RFQ

i

1
Eits
il
FLl]
fot

redy

PLUG FOR CONNECTION
TO (MZM CONMECTOR CNé

HBUZ2 CNAM BOARD

PLUG FOR CONNECTION
TO CMZM COMMECTOR CNS

BLACK

N

#

PLUG FOR CONNECTION
TC CMZM CONNECTOR CNé

HDUE CHAM BOARD

PLUG FOR CONNECTION
TO {MZM CONNECTOR NS

G0307A éﬁ

SYSTEM B

c03028 "3

Fig. B5-29 Connection of Two HDU With Two Systems

Note: - The CMAM and DUAL PORT boards
earlier figures

can be seen more clearly in

= The KAR resistor packs must be removed from the DUAL PDRT and CNAM

boards of HOU B,
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6. CONSDLES, AUTODIAGNOSTIC AND DIAGNOSTIC

A conscle to be chosen from among those listed below must be installed on

the

The

6.1

top part of Mé4 and M78 systems:

Basic console (M&4 only)

Extended console based on REDAC board

Console with telediagnostic based on 55M board.

console grants interaction betwsen operator and system.

BASIC CONMSOLE (M&4 DHLY)

Through the basic console, on 3@88-type machines only, the operator can
perform the mipimum, essential functions in the exchange of infermation
with the system.

The

6.1.

The

console has four sections:

Interface with operator {input/output}
Interface with central unit (input/output)
Interface with power supply (input/output)

Interface with system {output).

1 INTERFACE WITH OPERATOR

interface with the operater consists of the feollowing hardware

elements on the front of the console {Front End Cansole = FEC}

1.

A seven-segment display, green in colour, indicating system status
and presence of the +5 ¥ voltage supplied by the basic power supply.

A switch used to select one of the two IPL devices {primary device or
secondary device).

A pushbutton for the system hardware reset {(generates signal RESEA}.
The pushbutton has a mechanical protection to aveid accidental
resets,
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The figure below is of the basic conscle panel, illustrating the IPL
device selector, the RESET button and the seven seqment display.

Fig. #6=1 Basic Conscle Panel

6.1.2 INTERFACE WITH CENTRAL UNIT

The interface with the central unit (C.U.) is by way of a csble with
front connector. The signals exchanged with the C.U. are given in the
table below. The first column gives the name of the signal, the second
whether it is input to {1) or ocutput from (0) the CPU and the third
describes its function.

Signals exchanged between basic console and C.U,

SIGNAL | TYPE | DESERIPTION

! |
| |
| LED@® | 0 | Display drive signal |
| LE1@ | 0 | Display drive signal |
| tED28 | 0 | Display drive signal i
| LER4®@ | O | Display drive siqgnal |
! CARIC | 1 | Selects type of bootstrap peripheral f
| RESCA | 1 | Hardware reset through pushbutten f
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6.1.3 INTERFACE WITH POMER SUPPLY

Interface between console and power supply is by way of optic isclators
{diode-transistor) powered on the console side and used for the exchange
of power supply status signals, overheating signals and the basic power
supply switch-on signals.

The conscle input signals from the power supply are:

~ ALIUP: generated with 1sink = 5 mA min. and indicates that the d.c.
voltages +5 V, +12 V and ~12 V are all above the minimum tolerance.
When lIsink = @, one or more of the above voltages are below the
minimum tolerance

- PWUR: generated with Isink = 5 mA min, and indicates that mains
voltage is high enough tc guarantee correct operation of power supply
LB40, When lsink = @, the wmains wvoltage is not sufficient to:
guarantee correct power supply operation

- DATE: generated when Isink =5 mA win. and indicates that power
supply operating temperature is within safety limits., When Isink = @,
operating temperature is at danger level. 1f an overtemperature
occurs, the Power Fail is sctivated; 3 ms later the Master Reset is
activated and signal PONOFF is lowered

1t should alsc be noted that for sigrmal PWUP, there is a network to sense
signal absence for a period of approx. 18 - 15 microseconds before the
signal is considered the system Power Fail.

S5ignal PONOF is generated by the console and sent to the basic power
supply to activate it one half second (0.5 s.) after the service power
supply veltage is at rated. Signal PONOFF must be lowered within one
millisecond {1 ms) of deactivation of ALIUP by the LB4® power supply.
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6.1.4 TNTERFACE WITH SYSTEM

The system is interfaced. through a2 cable which connects to the OL1BUS and 3
transfers the following signals: \ ‘

RESEA : this signal (Master Reset) must be able to drive =211 +the 1loads
required for the OLIBUS shown in the table below:

| 1ol | Vol | 1oh ! Voh i

| >= 188 mA | <= 8,4V | »>= 20 mA | »= 2,7 V |

In the LB49 power supply switch-on phase, there must not be noise of
width greater than #.4V¥ and the low logic level voltage must be lower
than 8.3V with maximum load. No spikes of width and duration liable to be
interpreted as real signals by any of the system compenents must occur.

The signel is active low, duration of the rising and trailing edges must
be under 15 ns; if signal POWFA {power fzilure) is activated, it must be
activated after three milliseconds {3ms) for a period of 58 ms as when it
is activated manually through the reset button. -

POWFA: This signal {power failure) lets the system components know that
three milliseconds (3 ms) after it is activated, the reset signal will be
activated, Active low, its rising and trailing edges must be wunder 15
ms, no spikes of width =2nd duration liable to be interpreted as real
signals must occur and, as with signal RESEA, it must be able to drive
all the OL1BUS specification loads guoted in the table above,

6.1.5 BASIC CONSOLE ARSORPTION AND CONNECTORS

To guarantee correct power supply operation, consele absorption must be a
minimum of 8.5 A and a maximum of 2.5 A. The conscle connects to the
system through the following connectors:

- 4xZ MODU 2 connector for Central Unit

- 4x2 MODU 2 connector for Back Panel

- 2-way MODU 2 connector for Mains box

- 18x2 isolated perforation connector for power supply
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The functions of the pins of the connector for connection to the power
supply are given in the table below. Through this connector, the console
receives the powar supply voltages and the anomaly detect signals and
sends out the besic power supply on signal. All signals are received
through optic couplers (d:ode transistor) so that effects of external
noise are reduced to a minimum.

PIN | FUNCTION

PING1 | Power supply ground

PINB2 | Power supply ground
PING3 | Auxiliary +5V de

PING4 | Auxiliary +5V dc

PINGS | PONGFF (Power ON/OFF, for anode diode)
P1NO6 | +12V dc coming from basic power supply
PINB7 | PONOD {Power ON/CFF, for diode cathode}
PINGS | -12V dc coming from basic power supply
PING9 | ALIUP for transistor collector

PIN1@ | Power supply ground

PIN17 | ALI@ for transistor emitter

PIN12 | Power supply ground

PIN1Z | PWUP for transister collector

PIN14 | Power supply ground

PIN15 | PWB for transistor emitter

PIN16 | Buxiliary +5V dc

PIN17 | DATE dangerous temperature signal for tramsistor collector

PIN1B | Auxiliary +5V d¢

P1K19 | DATE® dangerous temperature signal for transistor emitter

P1N2® | Auxiliary +5V dc
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The figure below is a rear view of the console, illustrating the pesition
of the connectors used for connection to the system.

Fig. &=2 Basic Console Connectors
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6.2 M64 AND M70 EXTENDED CONSOLE

The extended conscle in its role as interface between operator and system
handles the following:

-  System activation

- Diagnostic tests

1ts architegture can be divided into the following areas:

1, Interface with operator

2. Interface with system

3, Interface with services

The console requires a memory backed up, with the console off, for a
minimum of 209 days (the back-up system will need to have a minimum,
guaranteed operation time of 5 years and, where rechargeable batteries
are used, these will need to be protected against polarity inversion)}.
The memory will contain security information ang the status of certain
functions; it will also back up the section responsable for the calender
and clock.

In the back-up RAM, 256 adjacent bytes must be reserved for future use as
"System Hardware ldentifier™.

Fig. 6-3 Extended Console Front View
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6.2.1 INTERFACE WITH OPERATOR

Interface with the operator is in two sections:

=~ Interface devices

- Interface functions.

6.2.1.1 Interface Devices

The interface devices control the entire system, including the switch
and off phases.

They consist of the follewing elements:
- Switch-on key

- Power-on LED

-  Power supply status LED

~ Diagnostic LED

=  Buzzer

- Display

~  Keyboard.

Switch-on key

The switch-on key has two positions, from both of which it may
removed: the positions are:

STAND-BY: System in stand-by. Operation on console only.

RUN: Whole system is powered.

The system is reset by the following sequence:
<<RUN-5TBY-RUN>>

Note: The conscle is switched off at the general switch.

4-8 4111198 q (1)
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Power—on LED

A green LED informing the operator that the conscle is powered and that
data can be entered through the console. for the next RUN. 1t is activated

through the general switch.
1ts significance is as follows:
- Dn: console power present

- Off: console power absent.

Power supply status LED

A green LED indicating the status of the main power
voltages., Activated with key in RUN position.

Its significance is:
-~ 0On: system power present

= Qff: system power absent.

Diagnostic LED

supply output

A yellow LED which will remain off if the switch-on key is put 1into the

"RUN" position.

1ts three states have the following significance:

of f System has run 1Sl and no errors have been found.

On System has not managed to run I5L and display shows code for

I5L failed.

Blirking Firmware has found non-blocking erreor.
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Buzzer

Device used to call operator attention., Its action will be examined case

by case below; it can alsc be activated by the system through specific ON

and OFF commands.

Message display

A 6-character, alphanumeric display on which the following may be

displayed:

- Qutcome of resident sutodisgnostic on the console in cases of error

- Error messages concerning system  autodiagnostic, which  have
precedence over wessages coming from the console and alse cancel out
an operation initiated by the operator through the console, The error
messages will be encoded in Z3@0@ ROM loader, MOTOROLA 68020 ROM
loader, MOS5 and 0SLEM godes.

-  PReply sigmals for function activated.

Keyboard

The keyboard consists of:

- Ten numeric keys

- Two special keys

The numeric keys are used to enter the code of the function to be

performed and/or to enter parameters.

The special keys:

CLEAR key Cancels incorrect entries; at whatever point the key is
pressed, the operation is immediately aborted. The buzzer
sounds to let the operator know the operation has been
aborted.

ENTER _key Confirms the function selected or the data entered. The buzzer
sounds to let the operator know the data has been accepted.

5.2.1.2 Interface Functions

The interface functions are:

-  Mnemonic functiens

-  Encoded functions,

618 41111%¢ qQ {1}
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Mnemonic functions

The mnemonic functions are those which can be activated with a single
function code digit; the numeric code keys alsc have a mnemonic code.
They must all be protected, meaning that before they are accepted, the
conscle will require the operater to repeat the password entered
previously (TypPwd}. The mnemonic functions programmed are:

NUM,CODE__ FUNCTION NAME Function activated and activatien methed
i 15L1-A This function informs the system that loading

of the enviromment active by default at power-
on has been requested {System Standard #24).

o 15L71-M This function indicates that the environment to

be activated should be selected from the
environment activator menu,

__*3= 1sL2 This function informs the system that 15L from
the secondary remevable device has been
requested.

4 DUMP This function informs the system that a Total

Memory Dump has been reguested; when the
password is confirmed, 2 RESET sSequence is
carried out &and the CPU ROM \Loader then
informed ({(on request by €PU) of the DUMP
condition. This function is only run after
password confirmation and with the key in RUN.

_ wE® EXD1A The system is informed that an extended
diagnostic has been requested. As keypress is
not sufficient to identify the operation, the
password must first be confirmed and status of
the function indicated as follews: "5"___  ({the
underlining is for the status, ON or OFF).
Status is changed by activating key 5, status
is confirmed through the ENTER key., After
status confirmation, the password must be
entered again for subsequent changes in
function status.
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L e UNATT This function informs the system that it may be
activated by switched line or dedicated line;
AutDFF (@2) will be activated by default, As
activation of key *6* 1is not sufficient to
identify the operation, the password must first
be confirmed ang the status of the function
illustrated as follows: "6" _ (the wnderlining
is for the status, ON or OFF), S5tatus is
changed by activating key &; to confirm status,
the ENTER key must be pressed. After status
confirmation, the password must be entered
again for subsequent changes in function
status,

*7-B-9-g¥ Not assigned.

Mote: All functions are accepted if console key is in STBY, except for
the DUMP function which is accepted and carried out snly if key is in RUN
and the UNATT function must be accepted irrespective of whether the key
is in 5TBY or in RUN.

Encoded fumctions

A1l these functions which do not have 2 mnemonic code; these function
codes consist of two decimal figures. There are two catefories:

-  Pretected encoded functions
- HNon-protected encoded functions.

The protected encoded functions are those functions which require a
password to be performed and are as listed below:

CODE___ FUNCTION NAME Function activated and activation method

*p@* Error _Logging Request Command used to read the Errer logging
registers. Access in register reading is
selective and, a2fter the password has been
confirmed (TypPwd), a reguest is made to
repeat the register to be read. The sequence
of operaticns is:

1. Fungtion 08" entered
Z. Password requested {TypPwd)
3, Password entered

4. Err.Logg. register code (Rc) requested -
left justified on display.
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*@1* _Error_Logging Clear

*)2% Auto OFF

*93*% Auto OFF Clear

*34* N M 1

*95*% SET_DATA

5. Err.Logg. register c¢code entered - right
justified on display.

6. Data displayed as follows:
The first four characters indicate
reqister name {Alup=AL1UP,
Pwup=PWUP ,Date=DATE ,FenfTi=FANFL), the
last two characters give the sum total of
the events up to 99; events beyond this
figure are ignored,

This command c¢lears the Error logging
registers; when a reguest to perform the
function is made, after the request for the
password (the same as used for the Error
Logging Request) has been made and satisfied,
the function code of the register to be
cleared will also be requested. The operation
procedure is the same as for the Ervor
Logging Request except that at point &, the
selected register is cleared.

This command is used to keep the system on
even when the switch-on key is in STBY. The
system must be switched off by way of a
command (41 hex.) issued by the {.U. To
cancel this setting, the relative command
must ‘be dssued through the cansele. Both
commands are executed with the same password.
When the Auto OFF function is accepted, the
display should Tead immediately "AutQFF™,

This command cancels the Auto OFF command.
Nom maskable interupt. 8y way of this
command, the HNMI is activated through a 560
ms POWFA.

Used to set the clock with the sequence given
belew. Data displayed or iotroduced is
confirmed through the ENTER key:

a) Yeary insérted numerically {on request).

b) Month; inserted numerically or
alphabetically {in English) on request as
follows:

1. JAN  {January 01)
2. FEB  (February 82)
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19.
11.
12.

MAR
APR
MAY
JUN
JUL
AUG
SEP
ocy
NOV
BEC

{March 03}
{April 84}
(May 85}

(June @6)
(July 87)
{August 28)
{September B9}
(October 10)
(November 11)

{Decembar 12}

e¢) Day of the week, inserted numerically or
alphabetically {in English) on request as

follows:
1. MON  {Monday ©1)
2. TUE (Tuesday 82)
3. MEN  {(Wednesday ©3)
4, THU  (Thursday @4)
5. FRL (Friday.e5)
6. SAT  (Saturday 86)
7. SUN  {(Sunday B7)
d) Day of the month, inserted
alphanumerically.

e) Hours/minutes, inserted numerically.

This operation can also be performed by way
of a software command.

514
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*@6* SET_SYS_ON

PAR.NUM. _Description

*10* Reg. Err._Log. ALIUP

*11*_Reg._Err._Log. DATE

#12% Reg. Err, log, FANFL

*13* Reg. Err._Log. PUWUP

Sets in the week calender the time the system
is switched on; the function can be activated
each day by entering, beside the rnumber
corresponding to the day of the week, the
hour and the minutes, followed by a "*. If
the time data is fcllowed by a "8, then the
function is not activated that day. As
calender prograsming does not necessarily
imply it will be used, befoere starting
programming and after the password has been
actepted, status function must be displayed
as follows: Q6" {the undarlining is the
status ON or OFF), A change in -the functien
is made by entering 1" for ON or 9" for OFF
and pressing the ENTER key.

This register will count the ALTUP
deactivations, not preceded by FWUP or
PONOFF, short circuits or overvoltages on the
LB4@ output voltages.

This register will contain the sum of
deactivations of DATE, LB4@ power supply
critical werking temperature.

This register will contain the sum total of
deactivations of FANFL {fan fail), not
preceded by deactivation of the maims box;
for ventilation system blocked.

This register will contain the sum total of
reactivations of PWUP before PONOFF is
deactivated; for an anomalous transient of
the mains power supply.

Non protected encoded functions

The nen protected indirec
password to be entered an

CODE__FUNCTION_NAME

*20* Set password

4111198 @ (1} M4 /M7Q

t functions are those which do not require a
d are:

Function activated and activation method

The Set password function sllows the operater to
enter “and modify the password in memory
protecting the different functions. The password
is 2 string of 6 numeric characters which will
be used by the system in execution of the
function requested. MWhen the password is being
entered, the characters entered should not be
displayed. The operator will be guided im the
course of the Set password operation as follows:
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3.

Code 20" entered

Request for function code "Fc" to be
entered, left justified on display.

Function code entered, right justified on
display.

1f there is no previous password or if memory is erased:

Request for STEY-RUN-5TBY switch-on key
"Keyzom" to be switched

STBY-RUN-STBY switched

Request for new password to be entered
“TPNPwd"

New password entered

Request for new password to be repeated
"RPNPH@"

New password entered.

1f a previous password exists:

6-16

Request for old password to be entered
quopwdu

0ld password entered

Request for new password to be entered
1 l‘rp N pwdll

New password entered

Request far new password to be repeated
"RPNP“d"

New password entered again

1f a password consisting solely of “&'s" is
entered, the protection is cancelled.

1f an error is made in the ctourse of the

procedure, the operation is interrupted and
the operator informed by way of the buzzer.
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*21* Diagnostic_result

The output messages will

*22% SHOW_DATA

This command supplies the diagnostic information
on the first board inserted in the board rack.
Subsegquent cgontrollers are checked when the
ENTER %key 1is depressed. Beard checking is one
way only and of the wrap-around type. The cutput
of the function will be automatic once a time of
18 s has elapsed from when the ENTER key was
pressed for the last time,

be laid out as follows:

* <A <A <B «: <C <€ <«
A A = Board type
B = Slat ne. in hex

Spacing (:)
cec

1t

Result QK/KO/WR
0K  Autodiagnostic result positive
KO  Controller blocked

WR  Warning, controller not blocked but
deteriorating.

In autematic sequence and for three consecutive
cycles, the date must be displayed in full and
in the following order: Year/ Month/ Day of the
Week and of the Month/ Hour/ Minutes; execution
is gontinuous and cycle duration must be 4
seconds approx.
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6.2.2 INTERFACE WITH SYSTEM
The system interfaces are:
- C.U, interface

-  Back-panel interface.

6.2.2.1 C.U. Interface

The handshake between Console and CPU's must be the same as currently
used on the M6@.

The interface between console and {.U. must be TTL type and have both the
signals used in the handshake between {PU and console and the cpen
cotlector, TTL=level signals of a St.13 R5232C line. The pin-out of the
connector for the 88@@sv CU's and 48000 evoluticns must be as follows:

Pin___ Signal Description

__01__CARIC Signal from Console to CPU- if at ™", data transmitted
is a ™"; must be stabile at "1" until LED2? goes to
.l1 " .

_ 82 GND Logic ground.

__ 93 DaCee Sigmal from conscle to CPU; goes to "1 when CARIC is

significant and goes back to "@" when LED21 goes to ™",
Can go te “1" only if LED21 is at "@".

__ @4 GND Logic ground,
_ 85 _DACtO Signal from CPU to {onsole; goes to "1" after LEDY) is

at """ and the data is acquired; goes back to "o after
LEDI71 has gone ta “@".

__B6_ GND Logic ground,

__@7_ LED Signal from LPU to Comsole - if "1", data read is a "1';
must remain stable all the time LED11 is at ™",

_ 88 __GND Logic ground.

__ 89 LED1 Signal from CPU to Console; gees to ™1* when LEDRY1 is
significant and goes back to ™8" after DAC1® has gone to
I|1 L1 N

__18_GND Logic ground.

_11__LED2N Signal from Console to CPH - if at ™", the data

transmitted has been received and the CPU must set it
"@" after DACGD has gone back to "@". UWhen at "i", the
Console does not transwmit data,.
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_ 12 GND Logie ground.
P _ 13 CT 103 Transmitted Data (Tx) (TTL level)
' _ 14 €1 102 Signal ground
_15_CT 104 Received Data (Rx) {TTL level)
_ Y (T 1ez 5ignal ground
_17_CT 185 Request To Send (RTS) (TTL level)
__ '8 _CT 1@z Signal ground
__¥9_CT 186 Ready for Sending {TTL level)
_ 28 LT ez Sigrnal ground
_21_CT 107  Data Set Ready {(DSR) (TTL level)
22 CT wae Sigmal ground
__ 23 CT_108/2 Data Terminal Ready (DTR} {TTL level)

24 RESCA Reset signal for central units, used for compatibility
with the current C.U.

__25_CT 1es Data Channel Received (DCR) (TTL level)

26 CT 1e2 Signal ground
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For the CU 3888, the connector pin-out must be as follows:

pin Nbr
pin@1
pin@2
pin@3
pind4
pin@5
pindé
pin@?
pind8
pind9
pin1d
pinl
piniZ
pinl3
pinl4
pinls

pinté

Description
Z, not vsed
DACI@

2, not used
2, not used
CARIC

RESCA

GND, logic ground
Z, not used
Z, not used
LED20

LED18

LED@®

21, not used
Z, not used
DACRE

BBOBN

All interface signals to the C.U, must be connected to the power supply
through 4.7 Kohm resistors.

6-20
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Signals CT101/193/104/185/106/107/109/108-2 must be re-transmitted with
the v24/18¢ electric interface to externpal environments since they can be
used as standard interface for a TTY or other generic wuser through a
MODU2 1@*2 connector with the following pin-out:

pin_81 T 183
pin 82 T 103
pin @3 CT 184
pin_94 CT 105
pin 85 CT 186
pin_86 €T 107
pin_07 CT 108/2
pin 98 cT 169
pin 99 Not used
pin_10 Not used

6.2.2.2 Back—+Panel Intarface
The following signals are used:
1. Master reset (RESEA)

2. Power fail (POWFA).

Master reset {RESEA)

Active level This signal is active low with an lol>=108 mA,
- Vole<=@.4Y and with an loh>=25mA, Voh>=2.7V¥,
during the LB4@ switch-on phase, the low level
vpltage Vol must not exceed 8.5V and rise and
decay times must be less than or egual to 15@ns

en the BUS.

Noise with a width/duration ratie such as to be
taken as signals by the system components is not
allowed on the Bus.
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Activation cycle

Power fail {POMFA)

Active_level

Significance of signal

6=22

This signal is activeted at system power-an and
is maintained active until the output voltages
of the basic supply L1B4¢ come into tolerance
{ALTUP active). It must be activated for a
period of 580 ms if a RUN-STBY-RUN switch-on key
switching occurs within two seconds, In
addition, it must be activated three
milliseconds after the power fail {POWFA) is
activated. 1f PWUP goes back active before
PONDFF is lowered, POWFA must be de-activated,
RESEA mctivated for approx 58ms and PONOFF  de-
activated.

This signal is active low with an lol»=184 mA,
Vole=B.4 V and with an Ioh»=25 mA, Voh»=2,7 V,
the rise and decay times must be less than or
equal to 15@ ns on the BUS,

Noise with a width/duration ratio such as to be

taken as signals by the system components is mot
allowed on the Bus.

Signals to system that power supply c¢an no
longer be guaranteed; activated as a resuit of
the following events:

1- The mains power supply i5 below the minimum
tolerance (PWUP de-activated}

2- The power supply internal <temperature has
exceeded safety limits

3- The ventilation system has become blocked

4- NM] Non-maskable interrupt {duration is of
508 ms)

4111198 ¢ (1)



6.2.3 INVERFACE WITH SERVICES

The services interfaces are as follows:

1. Power supply interface

2. Fans interface

3. Mains distribution interface

6.2.3.1 Power Supply Interface

This interface is made up of:

+5

ALI_UP

PU_UP

P_ON_OFF

Conscle power supply wvoltage taken from the auxiliary power
supply.

The power supply outputs an opto-isolated signal with Isink=5
mA min, indicating that the voltages {+5 ¥, +12 ¥, =12 V) are
above the minimum tolerance. UWhen Isink=@, then the above
veltages, or one of them is under the minimum tolerance.

The power supply outputs an opto-isolated signal with 1sink=5
mA min, indicating that the mains voltage is high enocugh to
quarantee perfect power supply operation. When 1sink=0, mains
voltage is not sufficient %o guarantee perfect power supply
operation; if this condition lasts For three milliseconds,
ALTUP will be de-activated,

The basic power supply tB4® is activated only through this
opto-isolated signal where 1sink=7.5 mA min (IF=37.5 mA min).
If the ALIUP 1sipk=0 1.5 s after PONOFF is activated or during
normal opesration and not preceded by the PWUP Isink=@8, then
PONOFF must be de-activated immediately or within one msec. 1t
may be re-activated by switching of f the console; a time of 508
ms must elapse between de-activation and re-activation of
PONOFF .
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ba TE The power supply outputs an opto-isclated signal with Isink=5
mA min to indicate that the power supply working temperature is
inside safety limits, When the Isink=8, the temperature is at
a dangerous level, Under these conditions, POWFA is first
activated, three msec later RESEA is activated and, ancther
msec later, PONOFF is de-activated.

The powsr supply interface circuits must be opto-isolated and powered on
the console side.

6.2.3.2 Mains Distribution

The solid state relay im the mains distribution box has a drive circuit
which reflects exactly signal PONOFF; characteristics of the drive

cirguit ara:

Voltage 12 vde
Current 5@ mAdc

The connector has the following pin-out:

pin_Nbr Description

pinB@1 PISCA, mains box drive

pin® PIUW12, +32 Vdc power

Note: The protsctor diode is mounted on the console.

6.2.3.3 Extended Console Artodiagnostic

The console firmware must include a resident autodiagnostic to be used in
testing and repair of faulty boards and selected by way of a hardware
switeh,

When the console is switched on, all the LEDs, display included, on the
front End Console must be activated for a period of roughly three
seconds.

So that the system may be correctly diagnosed, an error log must be kept
of all anomalies:

4. De-activation of ALIUP, mot preceded by de-activation of PWUP or de-
activation of PONOFF

2. De-activation of DATE
3, Fans break down FANFL {fan fail)

4, Reactivation of PUUP before de-activation of PONOFF
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6.2.3.4 Power Supply

The console is powered by the LB4® main power supply, offering power of
2.54 on the 45 V with a minimum of 2.5 A, tolerances +/-5%. Current
available for the conscle is 2 A because 0.5 A is needed by the
controllers when the system is in 5tand By.

The auxiliary power supply does nmot supply other voltages or signals, so
that these, if needed, must be geperated internally.

& 6.3 mm faston is needed to reinforce ground connection.

The power supply connector is 20-way (18x2), isolating perforation
connector with the following pin-out:

Pin Description
pin@1 Power supply ground
pin@2 Power supply ground
pin@3 +5 Vdc Aux.

pin@4 +5 Vde Aux.
pin@s PONOF (Power ON/OFF, anode of diode}

pin@é +12 Vde

ping@7 PONOD {Power ON/OFF, cathode of diode}
pin@B =12 Vde

pin@9 ALTIUP (Ali Up, tramsistor collector)
pinld Power supply ground

pinlt ALIO (Ali Up, transistor emitter)
pinl2 Power supply ground

pinl3 PWUP {Power Up, transistor collector)
pinld Power supply ground

pinits PUO (ﬁawer Up, transistor emitter}

pinlé +5 Vdc Aux

pinm?7 DATE (Dangerous Temperature, transistor collector)
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pinl8 +5 Vdc Aux
pin% DATEO {Dangerous Temperature, transistor emitter)

pin2@ +5 Vdc Aux

BACK PLANE
s

I =

1 L conmror
PSU
mg%wﬂ

Fig. é-4 Extended Console Connectors
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6.2.4 S5M CONSOLE WITH TELEDIAGNOSTIC FOR Mo4 AND M7@ SYSTEMS

The console with telediagnostic based on the S3M board is a device
responsible for implementation of the following activity:

- Determining and handling system functional states: off, on,
unattended, telediagnostic enabled or disabled

- Lontrol of power supplies and handling of the power on and off
sequences and mains power failures

- Direct connection to CPU, through pseudo—-serial dedicated line

- Direct connection to "TTY system" (PC or VT10@ type terminal), on
RS232 line

- Telediagnostic and handling of the connection with the technical
service centre

- Signaling of anomalies discovered during system autodiagnostic or the
telediagnostic session

- System personalization and protection through use of passwords

- Handling of clock and calender

[CLE&D i r\ISLI—U [ ISL1—-H}[ 1512 ” otwF ll EX0TA f
i g
L ENTER LNATT TO OFF TO &L

Fig, &-5 Console Front Papel
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6.2.5 S5YSTEM — OPERATOR IMTERFACE

The interface between console and operator is comprised mainly of <the
devices on the console front panel. The operator enters the code of the
function required, followed by VENTER", (plus any passwords) through the
keyboard, During entry of the code, the console mirrors on the display
all keys entered, in the current cases, the response is also displayed.
Certain commands regquire parameters and, in this case, it will be the
console to guide the operator in entry of the parameters.

Conscle/system exchanges take place on a pseudo-serial, dedicated line
and not on the system bus, Some of the commands the conscle sends the
system imply an answer for the exclusive use of the system; in this case,
transmission is transparent. With other commands, messages are displayed
on the screen; in this way, the system can supply the operator with the
information required.

6.2.6 TELEDTAGNGSTIL
Telediagnostic is a means by way of which system diagnostic can be
performed from & remote technical service centre, under the ;ontrol of

highly gualified personnel,

The remote centre and local system can be several kilometres apart and
are connected, via modem, by an ordinary, switched telephone lipe.

The console cannot simultaneously handle a  telediagnostic  centre

connection and a TTY system ceonnection; thus, when telediagnostic is
enabled, the PC terminal connection is disabled.
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6.2.7 LIST OF FUNCTLONS AND COMMANDS POSSIBLE

The console can perform functions and commands sent by the operator, by

the

system CPU and the telediagnostic centra and respond to these

comtands.

Functions available to operator

Practically all the functions available to the operator are protected by
a password. The functions are as follows:

1SL {initial System Loading) from the primary device, automatic or
manual, or from a secondary device

System memory dump

Extended system diagnostic

Unattended condition, disabling the key and allowing the system to be
switched on or off only on command from the timer, CPU or sent on
line

Enable and disable cennection with the remote telediagnostic centre
or setting the system under exclusive control of the telediagmostic
eentre

Read and clear the Error Legging registers

Activate and deactivate the "Auto of f state, enabling the key and
2llows the system to be switched on and of f automatically only

Generate a non=-maskable interrupt

Display and update the calendar and the times of daily, automatic
sWwiteh-on

Enter and modify passwords
Supply diagnestic information on the boards in the rack

Display cyclically the status of the main console functions.
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Commands sent out by the systea CPU

The commands the CPU sends the system are used to:

Request console configuration, release and the autodiagnostic result

Request the switch-on means, position of the key, the 150 device and
the autodiagnostic method

Perform memory dump, system reset and switch-off
Send console the result of the CPU autodiagnostic

Display @ character string {in hex or A5C11} or the time in hours and
minutes

Activate and deactivate the buzzer, switch diagnostic LED on, off or
blinking

Program or read calendar and daily avtomatic switch-on schedules

Program, activate and deactivate the automstic switch-on/switch-off
timer

Enable and disable the “unattended" function
Read and write the reserved RAM zone

Read and clear the Error Logging registers,

Commands sent out by the telediagnostic cemtre

From the remote centre, a series of commands can be sent out to:

Switch or or off and initialize the local system
Read the tocal system and console configuration

Run a diagnostic cycle, extended or shortened, and check execution
step-by-step

Perform 1SL from & selected console device or frowm the remote
diagnostic centre

Transfer and start execution of diagnostic programs
Display a character string on the console display

Start and complete a ‘“remote login" session, during which the
telediagnostic centre becomes a remote terminal of the local system.
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6.2.8 DESCRIPTION OF FRONT PANEL

The interface devices on the console panel control the whole system
including the switching on and off phases. Elements on the console fromt
panel are listed beleow:

- Switch-on key

- Power on LED

-~ Power supply status LED

- Diagnostic LED

- Buzzer

~ Display

=  Keyboard.
Switch-on key

There are two positions for the switch-on key: "RUN" and "SBY" (stand-
by), from both of which it can be removed. The two peositions signify:

- SBY position: switches system off {after two seconds} and sets it in
stand-by. Operation ¢an preceed only on the conscle

- RUN position: the system is powered and fully active.
Hote:
- Switch the console off at the main ON/OFF switch

-~ The "RUN --» SBY --» RUN"™ transition, if carried out in two seconds,
re-initializes the system without switching it off.

POMER ON LED

This is a green-coloured LED marked PW driven directly by mains voltage
and indicating presence or absence of wains voltage on the power supply
input. 1ts two states are:

-  ON: mains powar present

- OFF: mains power missing,
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Power supply status LED
This is the green—coloured LED marked ALl and is commanded by the signals
output by the power supply unit and refers to the status of the system

power supply veltages. Active when the key is in the RUN position. Its
two states are:

- ON: system power supply present
- OFF: system power supply absent.
Diagnostic LED

This is the yellow LED marked N0 &0. It is off when the switch-on key is
in RUN. Can assume the following three states:

- OFF: the system has executed 15L and there are po anomalies.

- ON: the system was not able to perform 15L and the code indicating
ISL not performed is displayed.

~  FLASHING: the firmware has found a mon-blocking error (warning
condition).

Buzzer

This device is used to attract operator attention.
1t is centrolled by the system through the “on"™ and "of f" commands,

Display
This is 2 6-character, alphanumeric display used to display the result of

the console and system sutodiagnostic and the reply messages to functions
activated.

Keyboard
The keyboard consists of ten number keys and two special keys,
~  Number keys: uvsed to input function codes, parameters and passwords

~ CLEAR keﬁ: cancels any incorrect entries and interrupts the operation
in progress

-  ENTER key: confirms the function selected or the data input.
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6.2.9 FURCTIONS AVAILABLE TO OPERATOR

The commands that the operator can enter via the keyboard can be either
mnemonic or coded functions,

The mnemenic functions are those with codes of only one digit; the coded
functions, however, have 3 code with two digits. Almost all functions are
protected by a password, 3s will be seen in detail later.

A1l the functions are activated by entering the c¢ode; if the function
selacted is protected by password, the password must also be entered.
Certain functions require parameters which must be entered in the order
proposed by the console,

All data entered, whether code, password or parameter, must be confirmed
by way of the ENTER key. Incorrect data is not accepted, the buzzer is
activated and the display is ¢leared.

The CLERR %ey aborts the operation in progress, whatever it may be,
cancelling all data already entered during the operation ({even if
confirmed by ENTER), clearing the display and switching of f the buzzer.

Mpemonic functions

All the menemonic functions are protected by a different password, with
the exception of the 15l {Initial System Loading} selection functions,
for which there is one password only.

A1l these functions can be called up only with the' key in SBY (system
off, console powered) except for the "dump", for which the key must be in
RUN, and "unattended" functions, for which the key can be in either SBY
or RUN. ’

4111198 @ {1) MEA/M78 - Service Manual 6-33




MNEMONIC FUNCTION CODES

CODE | FUNCTION AND DESCRIPTION

1 ISL1-A. Performs ISL from the primary device, automatically,

2 I5L2-M, Performs 1SL from the primary device, manually.

3 15L2. Performs 15L frem the secondary device.

4 DUMP_ Performs the system memory dump. Performed automatically
on reset.

5 EXDIA. Performs extended diagnostic cycle,

6 UMATT. Activates "unattended" status, by deactivating all key
functions. The system therefore maintains its status (on/off)
even if the key position is switched and the following message
is displayed. *UMATY.

In this state, the system can only be switched on or off via &
command sent from the timer, the CPU or on line.

7 TD OFF. Sets the system under the exclusive control of the
operator and blocks any connection with the remote diagnostic
centre,

8 TD SA (stand alone). Deactivates the key functions and sets the
system 1in diagnostic under exelusive contrel of the remote
diagnostic centre.

9 TO OL (on line). The system remains under the comtrel of the
operatar, but it is possible it to connect it to the remote
diagnostic centre. The set of commands available to the remote
operator will be reduced.

@ Code not used.
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Coded functions

Some of the coded functions are protected by password, as will be
explained in detail below.

All these fumctions can be called up with the key in either 5BY or RUN,
with the exception of the "Auto of f"" functions, for which the key must be
in RUN, and that of "Set password", for which the key must be in the SB8Y
position,

CODED FUNCTION COBES

CODE | FUNCTION AND DESCRIPTION

1] Error Logging Registers read. Reads the Error Legoing reaisters,
i.e. the registers containing the number of power supply control
signal transitions. 7This function is protected by password.
After the function code and passwerd have been eptered, the
following message appears on display Re. At this point the code
of the register to be read must be entered. Valid codes are:

19 = register detailing deactivations of the ALIUP signal not
preceded by 2 PWUP or PONOF activation

11 = register of deactivations of the DATE signal {DAngercus
TEmperature}

12 = register of deactivations of the FANFAIL signal

13 = register of re-activations of the PWUF signal before de-
activation of the PONOF signal.

;3] Error togging Registers clear. {ancels the Error Logging
registers. The protective password is the same as that of the
previous function, The function is identical to the previous
function, with the difference that the register selected is
cleared and not read.

K4 Auto off, Prevents the system from being switched off weven if
the key is moved to SBY. This function is protected by
password.

83 Auto off clear. Cancels the "Auto off" command. Protected by

the same password as that of the previous fumction.

24 Non maskable interrupt. Activates the POWFA signal fer half a
second, thus generating 2 non maskable interrupt.

x>
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ConE

FUNCTION AND DESCRIPTION

05

86

20

Set data. Displays and updates the date and time. Year, month,
day, hours and minutes must be entered in order.

Set systes on., Displays and updates the times of daily,
automatic switch-on. Status for the function (@=off, 1=on) is
requested, If the function is set "en", switch-on times for all
the days of the week, starting from Saturday, are displayed and
requested in order,

If automatic switch-on is net #equired for cone or more days, the
value 9% must be input for the hour or minutes., A sequence of 4
hypens instead of the time indicates that no automatic switch-on
has been programmed for that day.

Set firmware mode, Sets a flag that indicates the input reguests
in Forth diagnostic environment. This flag 1is set "of f" by
entering @, and "on" by entering 1.

Set password. Input or modification of the passwords. After the
function code is entered, the display shows: Fc. At this point,
the tode of the function for which the password is to be input
or modified must be entered.

1f there is no password, switeh the key as follows in a 10
second interval: “SBY —-> RUN =--» SBY™.

The password is entered or modified as follows:

The display reads: TpMpwd. The new password (which should be of
6 characters) must be keyed in {an ™X" will appear on the
display for each keystroke}

The display should now read: RiMpwd. The operator must key
in the new password again.

>

4111198 o (1)



FUNCTION AND DESCRIPTION

21

22

99

Diagnostic result. Provides diagnostic information on the boards
present in the board rack. A message with the following format
is given for each slot: XXM:YY, where:

XX is the control board code

N is the number of slots {in hexadecimal)

YY is the result of the diagnestic, and can be:

0K: board operational

KO: board not operaticral

WR: boarg partially operational

An empty slot is represented by: FFa:®®,

At the end, memory status is indicated with one of the following
messages:

RAM OK = RAM board operatiomal

RAM KO = RAM board not eperational

RAM fr = RAM board partially operational

Show data. The date and time are displayed in c¢ycles three
times. The message has the fellowing format: YY MM W DD, TT
hh:mm, where:

¥Y = last two figures of the year
MMM = month

WWld = day of the week

bD = day of the month

TT = hour type (AM or PM}
hh:mm = time

Console status. The states of the main fumctions of the console
are displayed in cycles. The message has the following format:
Olivetti console, STATUS: IPL by X1, DUMP = X2, EXDIA = X2,
UNATTENDED = X2, AUTO-OFF = X2, FW MODE = X2, the SYSTEM is X3,
where:

X = ISL1-A or ISL1-M or 1502

X2 = OFF or ON

%3 = OFF or ON for key/timer/unattended 1 or 2
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6.2.18 CPU - CONSOLE EXCHANGES

Dialeogue between the CPU and the console is activated exclusively by the
CPY and involves issue of a command, followed by a delay during which the
reply should arrive. This implies that the CPU does not issue two
consecutive commands but must wait for the reply {where given} to the
first before issuing a second command.

The commands sent out by the (PU are made up of a code, followed, in some
cases, by certain parametars.

The console, in the present cases, initially responds by repeating the
code of the command and then sends out the relative reply data,

Pseudo—serial line

The CPYU and console communicate on a pseudo-serial, dedicated line, and
not via the system bus.

Each character has 8 bits, transmission starting from the least
significant bit. Bit transmission involves use of three signals,
connected as shown below:

Tx Rx

DATA OUT =-=-> DATA IN
SYRC QUT ===-> SYNC 1IN
REPLY 1IN <=-=-=-= REPLY QUT

Transmission protocol
Transmission protecel is as fol lows:

1. The trasmitter loads the first bit to be transmitted on the DATA QOUT
ang sets SYNC QUT to 1

2. The receiver senses SYNC IN at 3, reads DATA IN and sets REPLY OUT to
1

3. The transmitter senses REPLY IN at 1 and sats SYNC OUT to @
4. The receiver senses SYNC IN at @ and sets REPLY OUT at @

5. The transmitter senses REPLY 1IN at @ and then transmits the next bit,
repesting the above sequence
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Commands from CPU to console

CODES AND PARAMETERS

COMMAND AND DESCRIPTION

ed Request for console configuration
21 Request for consele firmware release
oz Request for telediagnostic firmuzre release
83 Request for result of the console autodiagnostic
B4 XX XX characters displayed
@85 Buzzer on
Bé Buzzer off
18 NN XX .. XX Display presemts in hexadecimal;
NN = number of bytes in message (frem 1 to 1é)
XX..XX = massage (two digits per byte}
I1f the message is of more than 3 bytes,
it will be displayed in “wrap-around"
11 KN XX ., XX Display presents in ASCIL;
NN = number of bytes in message {from } to 32)
XX, XX = message (one character per byte)
1f the message is of more than & bytes,
it will be displayed in "'wrap-around"
13 XX Handling of diagnostic LED;
XX = 8@ LED off
X¥ = 91 LED on
XX = 82 LED flashing
14 Display of hours and minutes
{the refresh occurs once & minute)
15 Cancellation of display
16 Display "bocked" for write
17 Display *'booking” cancelled
b5 g
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CODES AND PARAMETERS: COMMAND ANO DESCRIFTION

19 HN XX Y2 .. XX YZ RR | CPU autodiagnostic result sent to console;
KN = number of bytes to follow, and, for each slot:
XX = board code

Y = @& board operational |
¥ =1 board not operaticnal
Y = 2 board partially operational
¥ =3 slot empty
Z = digit reserved for future expansions
at end:
= 81 RAM board operational
RR = 82 RAM board non operational
= 83 PRAM board partially operational

28 XX YY MH DD hh mm s5 | Programming of calendar;
XX : bit 7-4 = reserved for future expansions
bit 3 =0 Gregorian calendar
" = 1 Showa .
bit 2-0 = day of the week
(@=Sat, 1=Sun ... 6=Fri}
YY MM DD = year, month, day of the month
hh : bit 7-6 = D@ time AM
n - 01 " PM
" =18 " @/23
bit 5@ = hour
mn ss = minutes and seconds

22 Request for year, month, day of the month,
day of the week, hour, minutes and seconds

23 Request for hour, minutes and seconds

24 YY MM 0D hh mm ss Programming of auto switch-on timer;
for parameters, see calendar programming

25 Activation of the autc switch-on timer

26 YY MM DO hh mm ss Programming of the auto switch-off timer;
for parameters, see calendar programming

27 Activation of the auto switch~off timer

28 Deactivation of auto switch-on timer

29 Deactivation of auto switch-off timer

3n Request for switch-on reason

22
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CDDES AND PARAMETERS

COMMAND AND DESCRIPTION

N
32
33
34
35 XX

36 XX HH MM .. HH MM

37
49
41

42 HH RN XX .. XX

43 HH NN

44 ¥X

45 XX

46

Request for key position
Request for I5L device

Regquest for system memory dump
Request for autodiagnostic means

Handling of the "unattended" function;
XX = B0 unattended deactivated
XX = 81 " activated

Programming of the weekly automatic switch-ons;

XX = 09 auto switch on deactivated

XX = @1 " . " activated

HH MM .. HH MM = 14 byte sequence, of which each
pair represents hour and minute of autc switch-on
for each day {from Saturday to Friday}

the time 99:99 indicates auto switch on deactivated

Reguest for times of weekly auto switch-ons
Execution of a system "reset™

Request for system switch=off;
the system only switches ofF if in “Auto of
and with key in SBY position

Write in the reserved area of the RAM;

HH = offset

NN = number of bytes to be written less one
XX, .XX = bytes to be written

Reading of the reserved RAM area;
HH = eoffset
NN = number of bytes te be read less one

Error Logging registers reset:

XX = 18 register of ALIUP deactivations
pefore activation of PWUP or PONOF

XX = 11 register of DATE deactivations

XX = 12 register of FANFAIL deactivations

¥¥ = 13 register PUUP re-activations

before deactivation of PONOF
feading of the Error Logging registers;
the parameter XX has the same coding 2s above
for register resetting

Reading of the “"Firmware mode" Flag
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Replies from console to CPU

CODES AND PARAMETERS

COMMAND AND DESCRIPTION

28 XX

a1 XY

82 XY

83 XX ¥Y

84 Xx

22 XX YY MM DD hh mm ss

23 hh mm ss

24

25 YY M4 0D hh am ss

26

27 YY M1 DD hh wm ss

Console configuration;
XX = ® only console functions

Console firumware release;
X = gompatibility level
¥ = functional level

Telediagnostic Firmware release;

X = compatibility level

Y = functiomal level

for console without telediagnestic
XY will be = 29

Result of the console autodiagnostic;
XX: bit 7 = 8/1 RAM operational/faulty
* 4 =@/ EPROM operational/faulty
" B =8/ RIC pperational/faulty
YY = byte reserved for future expansions

Repeat of XX character

Reply to the year, month, day, day of the week,
hour, minutes and seconds request; for the
parameters, see the calendar programming command
described in the previous section

Reply to the hour, minutes and seconds
request; for the parameters, see the

calendar programming command, described in the
previous section

Reply to the auto switch-on timer programming
request

Reply to the auto switch-on timer
request; for the parameters, sea the
calendar programming command, described
in the previous section

Reply to the auto switch-off timer programming
request

Reply to the auto switch-off timer
activation; for the parameters, see the
calendar programming command, described
in the previous section

b=-42
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CODES AND PARAMETERS

COMMAND ANDI DESCRIPTION

38

31

32

33

34

35

37

43

45

46

RX

xX

XX

XX

XX

XX

KX HH MM .. HH MM

F.) QU #

KX

AX

Means of switch-on;

XX = 2@ key .
KX = @1 unattended line 1
XX = B2 timer

AX = @3 telediagnostic
KX = @4 unattended line 2
Key position;

XX = 81 RUN

XX = 83 SBY

Request for ISL device

XX = @1 primary device with
automatic selection (I5L1-A)
XX = B2 secondary device {15L2)
XX = 83 primary " with
manual selection (I5SL1-M}
Reply to request for memory dump;
XX = P@ dump not executed
XX = 81 domp exscuted
Resident autodiagnostic procedure;
XX = 88 extended autodiagnostic
¥X = @1 shartened " "
Handling of the Munattended" function;
¥X = 9@ unattended deactivated
XX = @ " activated
Reply to the reguest for times of

weekly auto switch-ons;

for parsmeters, see the programming -command
of the weekly auto switch-ons, described in the
previcus section

Reply to the reading of the RAM reserved area;
XX. . XX = bytes read

Reply to the reading of the Error Logging registers;
X% = contents of the register selected (in BCD)

Status of “Firmware mode' flag;
¥X = 80 flag deactivated
XX =@t " activated
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6.2.11 TELEDIAGNOSTIC

Telediagnostic is a means of performing system diagnostic from a remote
technical service centre connected to the console of the system and run
by highly qualified personnel.

In the text below, the term remote refers to the service centre and the
term local to the system being tested.

A series of commands can be issued from the remote centre for the
following:

-  Switch on, switch off end initialize the local system
- Read the local system and console configuration

- Run the diagnostics, extended or shortemed, and check execution step
by step

- Perform 15L from a selected console device cor from the telediagnostic
centre

- Transfer and execute certain diagnostic programs
- Display 2 character string on console display

- Initialize and complete 2 "remote login" session, during which the
telediagnostic centre becomes a remote terminal of the local system

Comection between remcte centre and console

The remote centre and the local system can be several kilometres apart
and are cornected via modem on an ordinary, switched telephone iine.

Transmission protocol

The transmission protocol used is the B3(2. The line is configured as
follows:

PARAMETER VALUE
Speed 120@ Bauds
Bits/Character 7

Stop bits 1
Parity Odd

Type of link Half duplex
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Hessage format

All the messages on the connection line between console and remote centre
' have the following format:

FIELD | LENGTH | POSSEBLE VALUES AND DESCRIPTION

RELCEIVER | 2 Bytes | 2F 4A = console
| | 2F 4B = remote centre

| | 2F AC = local system

SENDER b2 o | as per the RECEIVER field
copE It m | see below
TYPE |1 = | 38 = request for command

| | 31 = reply toc command

STATUS if TYPE = 30

38 = sender does not require reply
K1 sender reguires reply

!
1
f
1 -
|
|
I

if TYPE = 31
3¢ = command correctly executed
other = anomaly verified

LENGTH |4 " | mumber of bytes in PARAMETER field

PARAMETERS | varizble | all those provided by the command

CLOSURE | 1Byte | @A
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Commards from remote cemtre to local system

The commands that the remote centre sends the local system console can be
divided into two groups:

1. Commands that can be executed directly by the console.

2. Commands that can be executed by the local system CPU.

The following pages detail the commands that can be issued from the
remote centre.

Commands executed by the console.

CODES | COMMAND AND DESCRIPTION

2E READ COMSOLE STATUS. Request for transmission of the conscle
description. {position of kay, data entered through keyboard
and contents of display)

2B SYSTEM ON. Local system switch-on command,

2c SYSTEM OFF, Local system switch-off command.

20 SYSTEM RESET. Local system hardware reset command.

32 READ SYSTEM STATUS. Request for transmission of local system
description.

35 READ SOFTWARE RELEASE. Request for transmission of the software
release of the environment loaded on the local system.

36 READ SSM SOFTWARE RELEASE. Request for tramsmission of the
software release of the console.

38 HWRITE DISPLAY. Write console display command,

3% TERM ON. Start of the "remote legin™ session.

34 TERM OFF. End of the "remote login™ session.

38 LINE Y. Non-significant code, used to keep the BSCZ line active
when there are no Mmessages.
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Commands executed by the local systea CPU.

' ' CODES | COMMAND AND DESCRIPTION

2@ AUTODIAGNOSTIC RESTARY., Local system software reset command
{restart of resident autodiagnostic).

21 EXTENDED DIAGNOSTIC 2. Command to execute the second step of the
resident autodiagnostic, extended version.

22 INFORMATION. Request for transmission of information collected
during diagnostic.

23 SPECIAL ISL. Command to perform 15L from a local system device,
selected specifically (slot and unit).

24 ISL CONSOLE. Command to perform 15L from a selected console
device.

25 REMOTE 15L. Command to perform ISL from & remote diagnostic
centre device.

26 60 Q. Command to execute the code of the program leaded
previcusly,

27 REDUCED DIAGNOSTIC 2. Command to execute the second step of the
resident autodiagnostic, shortened version,

2F DOES NOT FUMCTION. Command to check CPU activity.

30 CALL PROGRAM. Command to ¢all up the code of the program loaded
previously.

73 OPEN. Beginning of the file transfer session.

74 SEMD. Transmission of a program code block.

75 CLOSE. End of file transfer session.
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6.2.12 CONSOLE COMNECTTONS

The names of the connectors ensuring connection between the system and
the console are given in the tables below, \ ‘

Comectors common to both M6d and M79 systems

CONNECTOR | DESTINATION

J699 ! Front panel

Jes2 | Telediagnostic line
Jo40/1 | Channel 1 line connector
Joan/2 { Chamnel 2 line connector
Jo37 ! SB@ mains group relay
21N { SBD power supply

Jo3s % SB2 back plane

Jo4z R5232 serial line {PC/VT1€8)

M64 specific connectors

CONNECTOR | DESTINATIONE

Jp49 } UCO78 board (pseudo-serial line)
J253 | WO board (R5232 serial line)

M78 specific connectors

CONNECTOR | DESTINATION

nzz | UCOTt board

6.2.13 DESCRIPTION OF BOARD COMNECTORS

The comnectors connecting the console board to the rest of the system are
described below.

For each connector the following are shown:

- Point of arrival and destination of the connection cable
- Pin layout

- Nawes of signals.

The following two figures indicate position of the connectors on the 5SM
board for Mé4 and M7@ systems, respectively.
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Fig. 6-~7 Position of Connectors for M78 Systems
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Front panel connector - J698

A 3@-way (15x2) conmector connecting the comsole board to the front panel ‘

of the conscle.

PIN SI1GMAL PIN SIGNAL
1 LNOGA 16  TASR3
2 M 17  DIINS
3 LALIA 18 TALHT
4 M 19 DIVFL
5 LPUWCN 2@ DIING
&  KEYON 21 D1DsP
7  HISHA 22 DIDIN
8 1 23 DIIN®
9 2 24  DICLK

9 2 25 DIIM1

11 TAC1Y 26  DIRST

12 TASR1 27 D1IN4

13  TASR2 28 45 ¥

14 TAL2T 29 D1IN3

15 TACH 30 DIINZ

Telediagnostic connector - J852

A 24-way (12x2} connector connecting the conscle board to the R5Z32 line
used for telediagnostic.

PIN  STGNAL PIN SIGNAL
1 Atele 13 H
2 2 14 A108e
3 A1039 15 Al1999
4 A1149 16 Aldee
5 A1048 17 21
& 1 18 A1250
7 AeSo 19 2
8 A1150 2 Ae
9 Alese 21 Z
10 A141@ 22 A1138
11 A87¢ 23 1
12 2z 24 A1428
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Line 1 controller connector — JB48/%

This connector connects the console te the channel 1 unattended line.

Line 2 controller connector - J94@/2

This connector ceonnects the console to the channel 2 unattended line.

Relay connector - J837
& 2-way connector connecting the console to the mains group relay.

1 P1SCA
2 PINZ

Power supply connector - J121/1

A 26-way (10x2) connector connecting the console to the power supply.
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PIN GIGNAL PIN SIGNAL
1 WM 11 M

Z2 M 12 H

3 45V 13 PWSEY
4 45V 4 M

5 PONOF 15 ™

6 PlNZ 16 45V
7  PONOD 17 DT5B
8 MEN1Z 1B 45V
9  AUSB1 1% M
1% M 20 45 V¥

Back plane connector - J938/1

A 4=way connector connecting the console to the Back Plane.

PIN STGNAL
1 RESEA
z2 M

3 M

4 POWF A
EESES==SEEEs

TTY system connector - J@d2

The TTY system connector is a 10-way connector with the following

layout:

SEFLOTIIREE

PIN  SIGNAL
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H6d central unit connector ~ JB49

& Vpeway (8x2) connector connecting the console to the M64 CPU board

through a pseudo-serial lins:

AeEm=————mmemm ft——s TnII==:I
PIN  SIGNAL PIN SIGNAL
1 P12 9 1

2 DACYD 18 LED2T

3 2 11 LEDN

4 1 12 LED®1

5 {ARIC 13 MEM12

& RESCA 14 2

7 M 15 DACed

8 PS5YS 16  goeodN
SESSSEETIRES —=fma==s=T==

H&4 central wnit comnector - 3253

An BQHay (4x2) connsctor connecting the console +to the Mé4 CPY  board

using an RS232 serial line.

PIN  SIGNAL PIN SIGNAL
1 B1839 5  B1040
2 Biese 6 B10s0
3 91980 7  B197@
4 M 8 Bi290

RTINS SRS ooErS

M78 central unit connector ~ J122

A 26-way {13x2) comnector connecting the console to the M70 CPU board

{uce71) using & pseudo-serial line,

PIN SIGNAL PIN 51GNAL
1 CARIC 14 M
2 M 15 CTe4
3 DACAS 16 M
4 N 17 L7195
5 DAC1® 18 M
6 H 19 CT1986
7  LED@A 2
g8 M 21 Lhey
9 LED1A 22 M
e ™ 23 [mMea
1+ LEDZA 24  RESCA
12 H 25 (Tie9
13 CTi83 26 2
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6.2.14 AUTODIAGNOSTIC FROM CONSOLE

Uhen the console is switched on, a diagnostic designed to reveal memory
{RAM and EPROM) and Real Time Clock faults which could jeopardise corract
operation of the console is executed automatically.

In the first step of the autodiagnostic, the front panel LEDs will g on
for approximately 3 seconds, the eaddressable latches will be reset and
the EPROM CRC test will be performed. This checks that the back wup
batteries powering the RAM are operating and that the data in memery is
correct, 1f there data losses, a test is made to check RAM hardware
efficiency. Finally the Real Time Clock is tested to prove it is working
correctly.

1f errors are found, the following error message will be displayed on the
console display: CON M. Byte XX represents the faulty devices, as shown
in the table below:

BYTES FAULTY DEVICES

19 RTC

2@ EPROM

39 EPROM + RTC
40 RAM

5@ RAM + RTC
6% RAM + EPROM
70 RAM + EPROM + RTC

If RAM and EPROM errors are found, the consele progessor will stop after
displaying an error message and initialization will not be performed.

6.2.15 INITIALIZATION

The initialization procedure switches of f the front panel LEDs, elears
the display, keeps the system off and initializes the memory areas and
all buffers that will be used subsequently,

Furthermore, if a RAM data error was found in the diagnostie cycle
executed previously, all passwords will be cancelled and the fullowing
message will appear on display M0 PMWD, informing the operator that all
protections have been cancelled.
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6.2.16 CONSOLE HANDLING

The conscle display is used during the autodiagnostic to

indicate which

test i5 in progress and to display diagnostic messages, if errors occur.

Activity status display

The display is a 6 figure display; the normal format to indicate test in

progress, from left to right, is as follows:

First figure : always a dot

Second figure: always a space

Third figure : always a space

fourth figure: number of the diagnostic step in the test

Fifth figure : always a space (except where there is a bus error)

Sixth figure : current test number,
GD/NOGO LED

&11 through the autodiagnostic, this LED remains on,
modified before bootstrapper activation, as shown below:

of f : no errors in autodiagnostic
blinking : non=-blocking errors found
on : blocking error found

The bootstrapper can, obviously, be activated only in
cases,
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6.3 RESIDENT AUTODIAEMOSTIC

The ROM resident autodiagnostic analyses only the area involved in
program loading. It starts up automatically when the machine is powered

on and is performed in a number of steps.

6.3.1 RESIDENT AUTODTAGNOSTIC ORGAN1ZATION

The resident autodiagnostic performs the following tests:
« Central unit board test

- RAM storage module test

- Search for and test of loading coentroller

- Program loading.

6.3.2 LOADING CHAMNEL

Operating system and diagnostic menitor {for stand alone diagnostics)
loading channel selection {IPL} occurs in an order established by the
position of the I5L switch on the comsole.

Primary sequence {suitch in position 1}

In this case, the operating system or diagnostic monitor (DCOS) Initial
Program Loading occurs from one of the system fixed peripherals. The
search starts from the peripheral with lowest logic number, proceeding in
order through all the peripherals, if necessary, to find the channel.

Secondary sequence {switch in position 2)
In this case, the operating system or diagnostic monitor (DCOS} lpitial
Program toading occurs from one of the system removable peripherals. The

search starts from the peripheral with lowest logic number, proceeding in
order through all the peripherals, if necessary, to find the channel.
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5.3.3 AUTODTAENOSTIC MESSAGES

Any errors- cccurring are displayed through display of an error code on
the diagnostic conscle or on the console and video.

There are two types of message - "blinking" and "non blinking".

A list of non blinking messages with a 1-figure code number is given in
the table below:

CODE | CAUSE | RECOMMENDED FORM OF ACTION

1 | Fault on central | Replace the Central Unit board
| unit board !

2 | Fault on RAM | Check addressing: if OK, replace memory
| storage boards ! modules

3 | Vector obtained in | Replace all the boards ¢ne by one, issuing
| interrupt time not | the autodiagnostic each time until the
| as expected | faulty controller is discovered

4 | ROM DEBUGGER | 1f the system does not start up when the ROM
| activation | DEBUGGER G0 is entered, remove ROM DEBUGGER

5 | Delay for outcome | Appears during the 1PL attempt; bootstrap is
I of 1st IPL effort | activated; for subsequent errors, see table
! | below

& | Segment trap after bootstrap activation

7 | Non-maskable interrupt after bootstrap activation

% | Instruction not implemented after bootstrap activation

A | Privileged instruction after boptstrap activation

B | System Call after bootstrap activation

€ | Non-vectored interrupt after bootstrap activation

D Delay before IPL 1f the 1IPL switch does not switch or the

|
switch switches | module responsible for the Total Memory Dump
(approx. 3 secs,) | {resident in RAM) is not accessible, normal
when operator wants| IPL activity starts up again.

to activate the |

Total Memory Dump |

procedure |
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Blinking error codes refer to exchanges between the CU and the 1PL
controllers and censist of 4 figures, issued one second after each cther,
Their significance is as follows:

~——————————-- Sync symbol for error code interpretation

———————r—-= 1 step error code

i

| —wsee— 5lot name for controller error is on: codes here are from
| ) 4 tof

|

| | =~- Unit error has occurred on: codes are from @ to 7

nou uxl! e llzn

The blinking wessages are listed in the table below:

CODE | DESCRIPTION | {COE Y | CODE 2 | FAULT TYPE AND FORM OF
"X | OF ERROR | | | ACTION RECOMMERDED
1 | Comtroller Name of Net valid Fault on controller per-
| fault slot error forming the IPL: replace
| found in beard. Possible contrel-
| and, thus, lers are: floppy/mini-
! the faulty floppy, HDU, STC control-
f board is ler
I displayed
!
2 | Peripheral Indicates Indicates For all peripheral wmit
| unit fault slot name unit with faults, see specific
| of board to| fault and manual
| | which the displays
| | faulty per—| its code
| | ipheral is }
| | connected |
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CODE | DESCRIPTION | CODE Y | CoDE 2 | TYPE OF FAULT AND FORM
X OF ERROR | | | OF ACTION RECCMMENDED
4 | Fault on | Indicates Indicates 1f there is a read error
medium | name of driver (50 lpading), replace
{disk, tape)] slot con- whose med- [ magnetic medium: if unit
in read taining ium has is floppy/mini-floppy,
board given rise | service action may be
to which te fault & | required; for procedures,
peripheral | displays see specific manuals.
which gave | code no.
rise to
error is
connected
B Medium (cas-| See points | See points | When this type of error
sette, disk)}| above above arises, proceed as des-
not imserted| cribed below:
or does not | a) if there is an 15L
| have operat-| | switgch, see that it is im
| ing system | f the correct position
| | | | b) when loading from a
i | | removable medium, ensure
! | it is a system disk - if it
| | is, it is faulty and should
] | be changed; if it is not,
t | then insert system disk and
| | | start again. If the error
| ! | signal is repeated, see the
| | service procedures in the
| | specific manuals.
i | c) when loading from a fixed
| | medium, See the service
| | procedures in the relative
| | manuals.,
In addition to the cede en the console, the following message is

displayed on the video:

X
|
|
|

¥

|
r
|

z REL. 7.2
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6.4 STAND ALONE DIAGMOSTIC PROGRAMS

With the stand alone diagnostic programs, 21l the modules in the system
can be tested.

Errors occurring will give rise to error messages: these messages may be
found in the Functional Checks manual where they are explained.

The above manual should be consulted for all details of these programs; a
list of all the programs available as of diagnostic release 8.4.2 is
given below.

1. MONIT LY Diagnestic Monitor

2. UTILY8 Utility program

3. LDHSE2 HBt) Environment Activator (WS connected via KDC)
4, LDHMU7 HDU Environment Activater {WS connected via MUX}
5. LDH532 HDYU Environment Activater (WS ETS 28xx type)

6. SYSIN8 Transfer of Programs from MTU/SCT/FDU to HDU

T. HDSCT9 Transfer of Programs from HOU to SCT

a. HOMTUT Transfer of Programs from HDU to MTU

9. HOUFDT Transfer of Programs from HDU to FODU

19, UC36@3 CU Test {UCD36 without gate array) for M38/Mag
11.  UCGE3R4 €YU Test (UL042 with gate array} for M3Q/M40

12. UCV305 UCR4B for M34/M44 and UCO78 for M54/Méd test

13. UCY8@5 UCD71 for M7@ test

14,  S1CACY UCOT7@ Cache with XU 5010 test

15.  FICACT UCO70 Cache with XU 1708/1783 test

16. WRCACT UCC7@ Cache with XU 1787/170% test

17.  MEMB13 RAM Boards test

18.  EARUT2 Line Parameters on EARGM installation

19,  CHY108 UCB71 cache test

26,  TCMB@1 M7 TCM board test

2.  PRGENY Printer test

22, PINBDG Pinpad/Badge Readsr test

b5 411119%¢ Q (1)}



23. PINELB Pinpad/Badgé Reader test via ELB 1381/1382
24. CA2T51 CAZPOB Test via twin

25, FEEDER Printer Front Feeder test

26.  SOVRA? Overilapping Program

27, ENCDES Encrypticn/Real Time Clock Controller test
28.  ENCSEZ Encryption Module (shared segment) test

29.  PINCK3 Encryption Module {pin check} test

30. COENC2 RTC+Encryption+Pin Check shared segment test
37. CESTE® Extended Console for M64/M79 test

32.  55MO@Q Extended Console with telediagnostic ($5M) test
33, PCA160 CAZ08O via TWIN/ELBBI3B2/CU test

34. PCAZ20@ CA2000 via MUX/ELB*3684/WSHB5M test

35. UCMBE5S M&0-2/3 CPY test {ULC04Q)

36. CACHB4 Cache Memory test {UCD41)

37. TCB885 TCB Board test

38, MEMB13 RAM Boards test

39. MREDA3 REDAC Board test

408,  CACS@3 68 MB HDU Cache test

41, CACI123 120 MB HDU Cache test

42, RAMVID Display RAM test

43, CRTANS Alphanumeric Monochrome Display test

44. CRTGR2 Graphic Monochrome Display test

45, KEYTEY Keyhoard test

46, GRAPH3 Graphic/Colour Display Controller test

47,  T31183 Graphic/Colour Display test

48,  TKEYQ4 Keyboard connected to Graphic/Colour Controller test
49, MULT13 Multiplexer Controller Serial Channel test

58.  MULT2Z Multiplexer Controller test
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51.
52.
53.
54,
55,
54,
57.
58.
59,
68.
6.
&2,
63,
64,
55.
6.
67.
68,

7@.
1.
72.
73.

74.

76.

7V.

74,

6-62

WSVID6
WSKEYS
WSPCR3
WSLINS
GLAVZE
LUXZ6
LCUTT4
LCUMO4
MO1KV2
TWINGS
TW1085
L10Nv4
Y6ERME
96ERSH
STARLO
SLARCA
ER2805
ER5204
L2v248
v24Lz7
wz24anea
Wz4s507
Lv244
Mowz4e
ETHERZ
OMNTING
OMNSHT
REPTRO

Display for WS connected via ELB 3483 test
Keyboard for W5 cornected via ELB 3683 test
Pinpad/Badge Reader connected via ELB 3683 test
WS in Multiplexer/D-BOX/ELB 3483 test

LCYU va24 test

LCU X24 test

LCU TTL test

MOIN.5 Line Controller test

Modem MOIN 5.2 connected to GO388 or GO156 test
Twin Controller (80327 or GO151) test

RS 422 Twin Controller test {for ETS 20xx)
LION 9.6 LCU test

L1ON 9.6 Master Ervor Rate

LION 9.6 Slave Error Rate

Starlan-0Oumb Contreller G0431 Error Rate
Starlan-Dumb Contreller 60431 test

L10N 202 (dedicated segment} Error Rate
L1ON 200 {shared segment} Error Rate

LION 206 + v24 (dedicated segment) LPU test
LION 200 + V24 (shared segment) LPU test
¥Z4 + ¥24 {dedicated segment) LPU test

V24 + V24 {shared segment) LPU test

LION 9.6 « V24 LPU test

MOIN 5.2 + LPU V24 + V24 test

Ethernet Controller Error Rate

Omninet Controller (dedicated seqment) test
Omninet Controller (shared segment) test

Omninet Repeater {shared segment} test
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79.  REPTDRO

80. ETCOL4
81. 783265
82.  MFDMA1
83. FDUMA2
8. 436174
85. 4305Te
86.  6030T6
87. 505CT9
B8.  HDSCPH
B89,  SCT303
8. STC484
91.  SCTER7
92. EPCOV3
93.  CPLOV
94,  STLSE2
95.  STCST3
3.  MTUER?
97.  MTC304
98, FIMTUS
99, 120FC3
160. T55816
101, 524151
192, D15011
183, ERSBIZ
104, VC5012
185, S¢1TM1
106, SASITS

4111198 Q (1)

Ompinet Repeater test

Ethernet Controlier G0212/A test
MFDU and FDU Error Rate

MFDU Alignment and Eccentricity test
FDU Alignment and Eccentricity test
320 KB MFDU test

1 M8 MFOU test

1 MB FDU test

Save-Restore from 5TC te XU 501¢

Dump-Restore from XU5819 to SCT {on ETS 2@xx)

C0Ze8/B + G0201/B Controller with 28 MB 5TC (XU 7128) test

GD208/B + 60342 Controller with 28 MB STC (XU 1130) test

28 MB S5TC Error Rate

20 M8 STC Error Rate (XU 1120: FW Rel. 7.0 and subseg.)

20 MB STC Error Rate (XU 1139; FI Rel. 8.8 and subseq.)

48/65 MB STC Error-Rate

45/60 MB STC Controller GO417 + GC418 test
48 MB MTU Error Rate

40 MB MTU Controller {G0278) test

68 MB MTU/HDU Dump-Restore

129 MB MTU/HDU Dump-Restore

18 MB HDU Subsystem XU 58190 test
Cylinder @ Initialization for XU 581¢
XU 5818 Registration

XU 5816 Error Rate

XU 5810 Verify and Correction

XU 5010 Rotation Time Measurement

14 MB HOU Test (SAS13 interface): XU 5086

M64/H78 - Service Manual
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187.
188,
189,

2@,
121.
122.
123.
124,
125.
126.
127.
128.
129.
130,
131,
13z,
133,

134,

6-b4

50062
5086F3
E53564
SA5243
DRSHF4
5086V1
524X62
SM23Fé
372435
2312€8
235CT3
SMRA1T
FaeTH3
sM1z2vd
2322F5
12@5M
Z2322E3
FISCT3
SM1211
F12TM3
SM22v2
HOCSFS
HOCSES
HO55T3
HBCEVA
HDC5@5
HDCSX3

52416

XU 5886 Certification

¥U 5606 Formatting

XU 586 Error Rate

Std 24 Write on XU 5086

1 M8 MFDU/XU5806 Dump-Restore

XU 5006 verify and Correction

Std 24 Installation on XU 5006 (57586 interface, G0363)
60 MB HDU Disk Formatting: XU 1788 {SMD interface)
Track @ lnitialization on XU 178¢ (S5td 24)

XU 1798 Erreor Rate

Save-Restore between XU 1798 and STC

SMD Controller for XU 1780 Test

XU 1708 Rotation Time Measurement

XU 1708 Verify & Correction

120 MB HDU Disk Formatting: XU 1783 (SMD interface}
Track ® Initialization on XU 1703 (5td 24)

XU 1783 Error Rate

Save-Restore between XU 1703 and 5TC

SMD Controller for XU 1783 Test

YU 1723 Rotation Time Measurement

XU 1703 Verify & Correction

27/65 MB HDU Disk Formatting: XU 1707/89 (Wren1/Wren2)
Wren1/Wren2 Error Rate

Sazve Restore between Wrenl/Wren2 and STC

verify & Correction for Wrenl/uWren2

57506 Interface Controller test (G0363)

HOU ERMAP Read/Write Program S$T5@6 interface

Std Z4 Installation en Wrenl (27 M8 HDU)
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135.
136,
137.
13B.
139.
140,
147,
142.
143,
144,
145,

146.

147.

148,

149,

158.

152.
153,
154,

155,

AM1Tiee o {1}

s24W25
SZ4M54
524X11
SZ24W0a
S24MA1
524Ned
ESDIF3
ESDIET
ESD1vZ
ESDITY
EIW3s3
EIMSS3
EIF&6S53
ETM358
53PTF2
53PTS9
S3PTED
S3Ps0e
S3IPTCR
S3PTTY

SIPTVER

Std
Std
Std
Std
std
Std
140
140

HDOU

24 Installation
24 Installation
24 1nstallation
24 Installation
24 Installation

24 Installation

on

on

on

on

an

on

WrenZ (65 MB HDU)

Micropolis 1325 (65 MB HDU)
on XM 5221 (20 MB HDVU}

Wren? {49 MB HDU Depopulated)
Micropelis 1325/A (40 MB HDY)

Nec 5126K

MB HDU Disk Formatting, ESDI interface

M8 HDU Error Rate

Verify & Correction program, ESD1 interface

ESDI test program {provisional)

Std
5td
Std
Std
275
5td
275
273
275
275
275

24 Installation on 140 MB HDU: CDC UWren3

24 Installation on 14@ MB: Micropolis 1355

24 Installation on 149 MB HDU: Fujitsu M2246E

24 Installation on 7¢ MB HDU: Micropolis 1353

M8 HOU disk formatting {Patrict, SMD interface)

24 Installation on 275 MB HDU

MB HDU Error Rate

MB HDU and STL Save-restore

MB HDU SMD Contreller test

MB HOU Rotation Time Measurement

MB HDU Verify & Correction.
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7. SYSTEM UPGRADING

7.1 FOREWORD

This chapter describes the upgrading of L1 systems M&d4 and M78/2/3 to,
respectively, Mé4 SP and LS5X 3820 systems.

Kote: Hargware transformation of L1 systems to LSX systems is to be
considered only with respect to the MOS operating system.

7.1.1 UPGRADING FROM Mod4 TO Mb4 5P

From an operational wviewpoint, upgrading from M&4 to Mé4 SP is performed
by replacing the CPU board UCO7® with CPU board UCO3868,

The UCDO3P68 board mounts & 4 Mbyte memory. 1f necessary, system memory
can be expanded beyond the 4 Mbytes by using the memory boards already
existing on the M64.

1t should be remembered that, for full cempatibility with the diagnoﬁtic
environment, the system should be equipped with the extended console
based on the REDAC board, with or without telediagnostic, or the new
console based on the 55M board.

Therefore, if your M64 system has the basic console, it must be replaced.
7.1.2 UPGRADING FROM M70/2/3 TO LSX 3029

For upgrading of these systems, there are two different cases:

- M7@ system with 11-board slot cabinet

- M7Q system with T16-board slot cabinet.

Applications are different because of problems connected with power
supply. The fact that the system is mono or multiprocessor is
irrelevant.

Upgrading in all cases involves replacement of CPU board UCO71 with the

ucee8 {(or CPU boards, for multiprocessor systems) and of the M78 system
hardware modules not compatible with the new CFU,
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A table of M78 system modules compatible with the L5X 3820 systems is
given below.

M78 MODULES | COMPATIBLE
Central unit (UCOTT) NO
TCH system memory YES

|

System memory (TCB + memory array) | YES
|
I

fxtended console with REDAC board YES
System support module 55M YES
Floppy and minifloppy subsystem

[

11 Mbyte 5 and 1/4" | YES
1 Mbyte B" | YES
Magnetic tape peripherals

SCT 1/4" 45/680 MB capacity ! YES
MYU 1/2" 20/40 MB capacity | YES
Hard disk subsystem

|

5.25", ESDI interface, non-intelligent YES
5.25", 57506 interface YES

|
8", SMD interface, 68/120 Mbyte | NO
I

8", SMD interface, 275 Mbyte NO
Communication subsystem

KDC B/W + graphics expansion NO
MUX asynchronous, 4-way YES
LPU synchronous for V24 YES

I
|
LION 9.6/2068 + Y24 synchronous | NO
|
[
|

Ethernet (nomr-intelligent controller) YES
Starlan (non-intelligent controller) YES
LCU Omninet NO
Encryption + Pin Check ] YES

Minimum upgrading level comprises replacement of the CPU boards and the
non-compatible modules; such a system has the configurability and
features of an M78 system, apart from the benefits derived from having a
faster CPU.

This is possible thanks to the fact that compatibility has been
maintained between the different memories,

The first 11-board slot M79 models cannot house the LC12 expansion power
supply for use in connection with the LSX 3020 system. When upgrading,
therefore, ensure that the Sotal power output of the M70 basic power
supply (LB46) is not exceaded.
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As 2 general rule, it may be said that replacement of the CPU board (or
CPU boards for multiprocessor systems) and compatible modules never
presents any power supply problems; such problems may arise when
replacing other modules, such as wemory boards, non-intelligent ESDI
contrellers, line controllers, ete.

There are no power supply problems with the 16-board slot M78 models as
these models have supplementary power supply 1B12 in expansion cabinet
SB1.

The two power supplies LB48 and LB12 together meet all upgrading power
needs.

With there heing no restrictions at power supply level and the enly limit
being expenditure, the following order of priority for module replacement
may be drawn up:

- TCB board and relative memory boards with TCM boards

- Mon-intelligent, ESD1 interface, HDU control boards with intelligent,
ESD1 interface boards

- Line boards and M7@ typical networks with L5X 3828 typical networks.
Note that upgrading from M78 to LSX 3028, in addition to the benefits in

terms of processing, entails other advantages such as system
configurability, fewer boards required, etc.
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A. APPENDIX

A.7 HARDWARE MODULES LISTED 1IN THE °*PROGETTO DI GESTIONE®

A.1.1 TABLE OF MODULES FOR M64

MODULE DESCRIPTION

i

COMPOSITION

| *PROGETTO
| GESTIONE®

M&4 BASIC MODULE - NO CONSOLE

SBR Basic cabinmet with:
.H=-slot board rack TNQES
LCPU UCH78

.LB4Q Power supply

.Mains and fans assembly
.Cables

BU 6481

BASIC CONSOLE

Board with:
. 1-digit display
. 15L switch
Cables

05 6411

EXTENDED CONSOLE

Device with:

. REDAC board

. Power-on key

. Buzzer

. b-digit display

. Maintenance keyboard

. Three LEDs

. Unattended feature

. Real time clock
Cables

CDs 7e99

CONSOLE WITH TELEDIAGNOSTIC

Device with:
. 55M board
. Power-opn key
Buzzer
6-digit display
Maintenance keyboard
. Three LEDs
. Unattended feature
. Real time clock
. Synchronous line cable
. Telediagnostic feature
Cables

{0s 8e77
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DATA ENCRYPTION MODULE WITH REAL
TIME CLOCK FOR LINE/DISKS

DATA ENCRYPTION MGDULE FOR PIN
CHECK WITH ALGORITHM FOR CAT

Board with lock
60257

Board with lock
60257/7C

DEM 333¢

DEM 3477

532 KB STORAGE MEMORY - NO ECC
1.8 M8 STORAGE MEMORY - NO ECC

1.5 MB STORAGE MEMORY - NO ECC

2.8 MB STORAGE MEMORY - WO ECC
7.@ MB STORAGE MEMORY WITH ECC
2.8 MB STORAGE MEMORY WITH ECC

RAGR7/E board
RAS7/C board
RAS7/8 board
RAS7/A board
RA65/8 board

RA&S board

MEM 3374
MEM 3361
MEM 3362
MEM 3363

| MEM 7822

| MEM @24
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A.1.2 TASLE OF #7080 MODULES

WOELE DESCRIPTION

COMPOSITION

PROGETTO

| GESTIONE®

LICENCE TO USE BASIC SOFTWARE

M78 BASIC UN1T, 171 BOARD SLOTS,
HMONOPROCESSOR, TCB, NO CONSQLE

M70 BASIC UNIT, 16 BOARD SLOTS,
MONOPROCESSOR, TCB, NO CONSOLE

M78 BASIC UNIT, 11 B0OARD SLOTS,
MONOPROCESS0R, MO T(B, NO CONSOLE

M72 BASIC UN1Y, 16 BOARD SLOT,
MONOPROCESSOR, NO TCB, WO CONSOLE

AUXILTARY PROCESSING UNLT
{to upgrade to biftriprocessor)

|
I

Operating System
MO5 RUN-TIME

580 basic cabinet with:
.11-slot board rack IN@E8?
LLPYU UCOT

.TCBB82/A board

.1.B4¢ Power supply

Mains and fans assembly
.Cables

$B@ basic cabinet with:
Ji6-slot board rack INBESB
LCPU UCOT

.TCB82/A board

.LB48 & LB12 Power supply
.Mains and fans assembly
.Cables '

5B basic cabinet with:
.11-slot board rack INGBY
LLPU UCD7M

Power supply LB4@

.Mains and fan assembly
.Cables

SB@ basic cabinet with:
.16-slot board rack 1N@S8H

| JCPU UCOT

Power supply LB4@ & LB12
Mains and fan assembly
.Cables

CPU UCOTS
flat cable
System name plate

SHB 6861

BY 7831

BU 7812

BUY 7115

BU 7116

APY 7070

4111198 ¢ (1)
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EXTENDED CONSOLE

Device with:

. REDAC board

. Power-on key

. Buzzer

. b-digit display
Maintenance keyboard

. Three LEDs

. Unattended feature

. Real time clock
Cables

chs 7999

CONSOLE WITH TELEDIAGNOSTILC

Device with:

. 55M board

. Power-on key

. Buzzer

. b-digit display

, Maintenance keyboard

. Three LEDs

. Unattended feature

. Real time clock
. Synchronous line cable
. Telediagnostic feature
Cables

CDS 8877

DATA ENCRYPTION MODULE FOR PIN
CHECKX WI1TH REAL TIME CLOCK AND
ALGORITHM FOR CAT

DATA ENCRYPTION MODULE WITH PIN
CHECK AND REAL TIME CLOCK

Board with lock
60257/C

DEM 3477

DEM 8038

2.8 MB STORAGE MEMORY WITH ELC

4,8 MB STORAGE MEMORY WITH ECC

2.0 MB STORAGE MEMGRY WITH ECC
{TCB functions included)

4.2 MB STORAGE MEMORY WITH ECC
{TCB functions included)

1 Board with 256 KB chips

1 Board with 256 KB chips

1 Board with 256 KB chips

1 board with 256 KB chips

MEM 6032

MEM 6834

TCM 5045

TCM 8047

A-4
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A.1.3 MAGNETIC PERIPHERALS FOR M64 AND M7@ MOUNTED IN BASIC UMIT

WODIRE DESCRIPTION ' | COMPOSYTION { "PROGETTO

! 1 GESTIONE®
1 MB SLIM 5 AND 1/4" MFD SUBSYSTEM | mfD Control 60288/D MFS 731
F1RST DRIVE 1 KDB8 DE drive

DC/DC converter DCA 512/36
Signals cable
Fower cable

1 M3 SLIM 5 AND 3/4" MFD, SECOND 1 ND@8 DE drive MFS 70832
DRIVE DC/DC ‘converter DCA 512/36
Signals cable

Power cabie |

45760 MB STREAMING TAPE SUBSYSTEM Boards GO417 & GD418 STS 7037
1 5TC drive (QIC 243

DC/DC converter DCA 512/36
Signals cable

Power cables

45/68 MB STREAMING TAPE CONTROL | 1 G0437 board for i STC 8B&2
| 45/6@ MB STC ]
45/60 M8 STREAMING TAPE | 1 5TC drive (Q1C 24) | STU B@&1
| DC/OC converter BCA 512/36]
| Signals cable ]
| Power cables |
5T5@6 INTERFACE CONTROL | 1 60343 board | HDC 3544
ST5@6 INTERFACE COMMANDS CABLE FOR | Cable | CBL 7649
4-2 HDU | |
20 MB SLIM HARD DISK 1 XM 5221/2 drive HDU 7847
ST5@6 INTERFACE DC/DC converter DCA 512/38
Signals cable
Power cables
4@ MB FULL SIZE HARD DISK 1 MICROPOLIS HDU drive HOU 7842
5T586 INTERFACE DC/OC converter DCA 512/36
Signals cable
Power cables
65 MB FULL S51ZE HARD DISK 1 XU 1709 drive ROU 7943
ST5Q6 INTERFACE OL/DC converter DCA 512/36
Sigrals cable
Power cables
—
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CONTROL FOR ESDT INTERFACE | 2 Boards GDA04 & GO4B5 } HDC 7050

ESDI INTERFACE COMMANDS CABLE | Cable | CBL 7859
FOR 1-2 HDU ’ | |
7¢ MB HARD D1SK, ESDT INTERFALE 1 5.25" drive | HOU 8866
INTEGRATED IN BASIC CABINET DC/DC converter DCA 512/36

Signals cable
Power cables

148 MB HARD DISK, ESDI INTERFACE 1 5,25" drive HDU 7@5%
INTEGRATED TN BAS1C CABINEY DC/DC converter DCA 512/36
Signals cable
Power cables

300 MB HARD DI15X, ESDI INYERFACE 1 5.25" drive HDU 8es&7
INTEGRATED 1M BASIC CABINET DC/DL converter DCA 512/36
Signals cable

Power cables

A-b 4111150 Q (1}



A.1.4 MAGNETIC PERIPHERALS FOR M&4 AND W7@ MOUNTED IN 581 UNITS

MODILE DESCRIPTION

| COMPOSITION | *PROGETTO
i | GESTIONE!
EXPANSLON CABINET | Expansion cabinet | CAB 7819
1 MB 8" FLOPPY DISK SUBSYSTEM | FOU Control G0Z88/D | FDS 7833
| 1 X6 6038 drive !
{ DC/DC converter DCA 524736
| Signals cable |
| Power cable |
28 MB STREAMING TAPE SUBSYSTEM | Boards GO20@/B & G0342 STS 6428
| 9 XU 1138 drive
| DC/DC converter DCA 524736
| Signals cable
| Power cable
SET OF PARTS FOR THIRD AND FOURTH [ Set composed of: | 5T 8@51
HDU AMD FIRST AND SECOND SHARED HDU| .Rear panel i
WITH ESDT INTERFACE MOUNTED 1IN SB1 | .Disk platter
IN SB1 {CAB 8093) | LGrill
}]  .LS5 18 power supply
| .Remote powered mains box
72 MB HDU WITH ESDI INTERFACE | .5.25" drive HOU 8872
INTEGRATED IN SB1 (CAB 8293) | .Power cable
| .Data cable
14¢ MB HDU WITH ESDT INTERFACE | .5.29" drive HOU B@71
INTEGRATED IN SB1 (CAB 8@93) | .Power cable
| .Data cable
398 MB HOU WITH £SDI INTERFACE | .5.25" drive | HDU 8073
INTEGRATED IN SB1 {CAB 8093) | .Power cable |
| .Data cable |
DUAL PORT KIT FOR SHARED, ESDI | Oual port board | KIT 839
INTERFACE HDU IN SB1 (CAB B8093) |
CONSOLE FOR DUAL PORT {(CAB BR93) i Console | CDP B9&B
| Cables !
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A.1.5 PERIPHERAL UNLIT5 FOR W64 AND M7@ MOUNTED IN 5BZ UNITS

MODULE DESCRIPTION | COMPDSITION | *PROGETTO
| | GESTIONE®
EXPANSION CABINET FOR LARGE 51ZE | Cabimet with remote | CAB 7018
PERTPHERALS | switch-on device |
| A.C, mains power distrib- |
| ution [
SMD CONTROL FOR 6@/120 MB HARD DISK| 2 Boards GO3@1/A G03@2/A | HDC 3527
6@ MB HARD DiSK X 1760 drive HDY 7041
FIRST DRIVE Power supply
Cables
Cassette
6@ MB HARD DISK XU 17@@ drive HDU 7882
SECOND DRIVE Power supply
Cables
12& M8 HARD D1SK XU 1783 drive HOU 7863
FIRST DRIVE Power supply
Cables
Cassette
12@ MB HARD DISK AU 1783 drive HDU 7@é4
SECOND DRIVE Power supply
Cables
DUAL PORT FOR 68/12@0 MB HDU Casing S5ET 70869
Electronic beard
Keys
" Signals cables
SMD CONTROL FOR 275 MB HARD DISK | 2 Boards GO381/A 60382/A | HDC 7875
275 MB HARD DISK 275 MB drive HDU 7045
FIRST ORIVE Power supply
Cables
Cassette
275 MB HARD DISK | 275 MB drive | HRU 7066
SECGHD DRIVE | Power supply 1
CABLES FOR DUAL PORT | Cables i CBL 7@93
FOR 275 MB HDU ’
7240 MB MTU CONTROL | GO 278/B board | MYIC 3543
4% MB MAGMETIC TAPE UNIT XU 1705 tope wnit | MTU 7848

Power supply
Signals cable

4-8
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A.1.6 MODULES FOR WORKSTATIONS FOR MG64 AND M78

MODULE DESCRIPTION | COMPOSTITION | "PROGETTO
| | GESTIONE®

KEYBOARD/DISPLAY CONTROL mono/trivalent| &0 252 board | #DC 3341

for DSM 3605/19/15/16 display | Cable |

GRAPHIC EXPANSLION MODULE | G0 255/A board | MEG 3354

9 DISPLAY, alphanumeric trivalent | Display - Filter | DSM 3619
| Tilting base |

15" D1SPLAY, alphanum., 8/W, tiltable | Display with tilting | DSM 3415
| base ~ Filter |

15" DISPLAY, alphamum. and graphic Display with tilting DSM 3616
green monochrome, tiltable base

Non-glare screen
SECURING/SPACER RING for 15" display | Ring | SET 1245
ADAPTER UNIT (connects display & keyb.)| Adapter box with: ELB 1381

- 1IF141 board
- Power supply

ADAPTER UNIT (can connect: display, Adapter box with: ELB 1382

keyboard, badge reader, pin pad, two - G0 269 board

serial peripherals) ~ Power supply

CONNECTION CABLE between Adapter Unit 15 m. cable CBL 2614

and Central Unit 25 m. cable CBL 2624
5@ m. cable Bt 2849
100 m. cable CBL 2698
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MODULE DESCRIPTION [ COMPOSITION | *PROGETTO
} | GESTIONE®
MULTIPLEXER CONTROL 4-way | GO 322 board | MUX 7089
| Signals distribution box |
| Cable |
MULTIPLEXER CONTROL | 60 322/R beard MUY 7@
for remote workstations | Signals distribution box
| Cable
WORKSTATION alphanumeric, monc- | Box ELE 3683
chrome, can connect: display, | BA 126 board
multi-function keyboard, two serial [ Power supply
peripherals, options board for Keyboard-display cable
pin pad and badge reader ELB mzins cable
Display mains cable
WORKSTATION zlphanumeric, mono- Box ELB 3884
chrome, remote if required, with BA 126 board
setting fer virtwal displays. Can Power supply
connect: display, multifunction Keyboard-display cable
keyboard, two serial peripherals, ELE mains cable
options board for pin pad and badge | Display mains cable |
reader |
OPTICNS BOARD for pin pad and badge | GC 329 board | EXF 3686
reader {fitted on ELB 3683/36B84) I |
C.L. BRANCH CABLE FOR ELB 3683 | 18 m. cable | CBL 7999
SERTAL INTERFACE CABLE for connect- | Cable | CBL 3378
ion of modems/peripherals to MUX ] [
70R3/78%1 with femzle connector | i
on peripheral side | |
SERTIAL INTERFACE CABLE with male 3 m, cable | CBL 3379

connector on peripheral side to be
connected to D-BOX

4111198 ¢ {1}
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A.1.7 M64 SPECIFIC LINE CONTROLLERS

n MOMARE DESCRIPTION

| COMPOSTITION [ *PROGETTO
| [ GESTIONE®
V24 REMOTE INTERNAL/EXTERNAL LINE | GO 388 board | LPU 3376
CONTROL | 3 m. modem cable |
MOIN 5.2 INTEGRATED MDDEM | 1IF192 board | LTU 3339
FOR LPU 23374 | Cable {
LION 9.6 INTERNAL LINE CONTROL | G0 333 board | LEU 3397
{ Cables !
X21 EXTERNAL LINE CONTROL | 60 303 beard | LCU 3326
| Cable |

A.1.8 SPECIFIC M64 AKD M78 LINE CONTROLLERS

MODULE DESCRIPTION | COMPOS1ITION | *PROGETTO
i | GESTIONE®
REMOTE V24 + V24 LINE PROCESSOR | 60 331 board | LPU 3348
UNIT | Cables |
1NTEGRATED MODEM MOIN 5.2 | 1F192 board | LTU 3395
FOR LPU 3348 | Cable ]
V24 + LION 208 LINE PROCESSOR UNIT | G0 348 beard L LY 3399
| Cables |
V24 + L10N 9.6 LINE PROCESSOR UNIT { GO 349/A board | LLU 3398
{ Cables i
CABLE FOR UNATTENDED OFERATION | Cable | CBL 7994
CMNINET LOCAL HETWORK CONTROL | GO 388 board | LCU 3345
| 2.5 m. cable !
| ETS 2840 label |
| ETS 2060 label |
ETHERNET 1MTERMAL LINE CONTROL | 60 212/A board | LCU 3323
DROP CABLE {Ethernet line} | 5 m. eable | CBL 3391
| 1@ m. cable | B 3392
{ 28 m. cable | £BL 3393
| 38 m. extension cable | CBL 3394
STARLAM LOCAL NETWORK CONYROL | 60431 board | NCU 9115
INTEGRATED CONNECTIVITY BOX | C-Box with cable |C=-BOX9129
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KEYBOARDS DESCRIPYION i "PROGETTO
| GESTIONE®
Alphanumerie + functions {5.T. with BASIC wverbs) ANK 1426
Alphanumeric + functions (afc., business, data entry, D.P.) ANK 1427
Alphanumeric + functions + 3 keys (D.P, terminals) ANK 1428
Numeri¢ + functions {D.P, terminals) NKB 1435
Numeric + functions + 3 keys (D.P. terminals): NKB 1436
Alphanumeric + functions, unified multifunction ANK 1401
Alphanumeric + functions + vnified multifunction keys ANK 1402
Numeric + functions, unified multifunction NKB 1405
Kumerie + functions + unified multifunction keys NKB 1428 -
Pin Pad (with 1.5 m cable) PIN 144¢
A.1.9 CABLES FOR AUXILIARY PERIPHERAL UNITS
CABLE DESCRIPTION | *PROGETTO
| GESTIONE®
CABLE, single channel, R5232, female connector on periph. side | CBL 2657
CABLE, twin channel, R5232, female connector on periph. side CBL 2558
CABLE, adapter for PR3362/3400 and read/write modules (em. 5@} | CBL 2461
CABLE, single channel, with male conpector on periph. side CBL 3657
CABLE, twin channel, R5232 with male connector cn periph. side | CBL 3458
CABLE, adapter for non-STD 13 peripherals {10 em.) CBL 3349
CABLE, MODEM extension CBL 3558
CABLE, single channel, TTL CBL 2659
CABLE, twin channel, TTL CBL 2660
RS 232 € interface static switch MSi 3369
A-12 4111198 Q (1)
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A.1.18 HODULES AVAILABLE OMLY FOR UPGRADING

MODIALE DESCRIPTION | COMPOSITION | *PROGETTO
| | GESTIONE®
KIT FOR UPGRADING FROM Mbd TO | .CPU board UCO3@48 I K1T s480
L.5X 3908 AT 16 MHZ I with 4 MB
i .Cable for TTY/DEBUGGER |
FLOATING POINT 16 MHZ ! Floating point coprocessoer| FAU 8096
KIT FOR UPGRADING FROM M7Q TO 1 .CPU board UCD&8 | KIT 7080
LSX 3088 AT 16 MHZ 1,2 M8 TCM board |
CABLE FOR M64 CPU AKD SSM BOARD I 7 Cables | CBL 6418
CONNECTTON ; !
NO-GLARE F1LTER FOR 9" MONOCHROME : Packs of 10 units i FIL 3659
OISPLAY : !
NO-GLARE FILYER FOR 15" MONOCHROME | Packs of 1@ units | FIL 3%&5
DISPLAY ¢
NO-GLARE FILTER FOR 9 MONOCHROME | Packs of 10 units | FIL 3659
D1SPLAY | |
NO-GLARE FILTER FOR 15" DISPLAY | Packs of 10 units ! RET 3617
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A1.11 EXTRACT FROM °'PROGETTC DI GESTIOME®" RELATING TO SYSTEM

INSTALLATION MODULES \
COMPOSITION | *PROGETTO b

|
| { GESTIONE®

MODILE DESCRIPTION

CONNECTORS FOR CURRENT LODP | Fer connection.of periph- | SET 9919
CONNECTION M&4 AND M70Q | erals/preducts other than |

| ELB 3683/3684 (packs of 58|

| units) |
JUNCTIDON-BOX FOR CURRENT LDOP | Pack of B units | T8X 9920
JUNCTION-BOX FOR LION/OMNINET { | TAP 1270
NETWORKS [ |
LINE DISCHARGER FOR L1ON/CMNINET i ! LSS 9021
NETWORKS | [
OMNINET REPEATER | | RPT 9@22
TRANSCEIVER BOX FOR ETHERNET LINE | | SET 3344
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PREFACE

This manual is intended for technicians who service the ELB 3684 work
station in field.

SECTOR/RANGE: B1
PRODUCTS : M54, Mb4
SECTOR/RANGE: B2
PRODUCTS: M70, MBO

SUMMARY
The manval is divided into five chapters as follows:

Chapter one sets out the peripherals which can be connected to the
ELB 3684 work station.

Chapter twe describes the work station based on the ELB 3684,
Chapter three describes the ELB 3684 diagnestics and set-up.

Chapter four describes the installation, assembly and disassembly of the
parts making up the ELB 3684.

Chapter five contains the mechanical spare parts catalogue.

REFERENCES :

M34-M44-M54: Service Manual Code 4105740 T (0}
M64-M70/2/3: Service Manual Code 4111190 Q (0}
MBO: Service Manual Code 4114030 N {0)
L1: Hardware Architecture Code 41022%0 Z (0)

DISTRIBUTION: 1Internal {2}

FIRST EDITION: August 1987
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1. INTRODUCTION

1.7 OVERVIEW

Work stations based on the electronic box ELB 3684, comprising display,
keyboard and options (pin pad, badge reader, printer, stc.) have been
defined for L1 and L2 systems with MO5 operating system. The following
figure shows a work station based on the ELB 3484.

ELB3684

BADGE READER
{OPTIONAL)

PIN-PAD
{OPTIONAL)

PRINTER OR OTHER PRINTER DISPLAY
R5232 PERIFPHERAL

Fig. 1-1 Work Station Based on ELB 3684

The WS based on the ELB 3684 conforms to the interface requirements of L1
and L2 systems {in MOS environment only).

This manual describes the varicus modules mzking up the ELB 3684 and the

system set-up and alsc contains the procedures for installing the work
station in accordance with its distance from the host system.
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The work station is housed in a self-standing box  {dimensicns
3641001284}, and contains a power supply, controi circuits on a
multilayer board and an optional expansion bhoard for optional banking
peripherals,

The following figure shows a front view of the ELB 3684 electronic box.

Fig. 1-2 ELB 3684 Electronic Box
The box has the following structure:

- A sheet metal base, with a back panel and two side panels to support
the motherboard and the power supply

- The power supply box in sheet metal with cover
- A front panel in resin which is secured to the cover

-  Metal cover over the whole system
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The ELB 3684 circuitry consists of a motherboard and an opticnal
peripherals expansion board. The motherboard 1is a multilayer printed
circuit board of 770 cmq (22.86 by 33.655) with the following features:

- PROCESSOR : Uses an 8-bit ZBOA CPU with an operating frequency of
3.6864 MHz (machine cycle 271 ns)

- MEMORY : The memory is made up of ROM, NOVRAM and RAM and contains
the WS control programs and display data

- MAIN LIME: WS/host computer asynchrenous serial communication line
(V24 ~ RS232C for remote connections via modem and Current Loop for
4-wire direct connection for distances of up to 1 Km)

- AX1/AUXZ LINES: Two identical auxiliary R$232C asynchronous serial
lines for connection with peripherals such as printers, endorsers,
etc.

—  KEYBOARD INTERFACE: The keyboard interface is of the asynchronous
serial type and is handled by the other channel of the main line.
The electrical interface is TTL and the connection 1is full duplex
with a fixed frequency of 1200 baud.
The output is on the same terminal strip as the display.

-~  DISPLAY CONTROLLER: Only handles alphanumeric moncchrome moniters,

The functions implemented are the same as for a standard TTY (VT 100)
extanded to handle the connection of periphberals.
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1.2 PERIPHERALS WHICH CAN BE COMNECTED TO THE ELB 3684

This section lists the peripherals which can be connected to the work
station based on the ELB 36B4; refer te the specific manuals for
information on the technical characteristics of the individual
peripherals.

1.2.1 KEYBOARDS

The following unified multifunctional keyboards are compatible with the
WS based on the ELB 3684:

- ANK 1401 alphanumeric + functions

ANK 1402 alphanumeric + functions + switch keys

NBK 1405 numeric + functions

NBK 1406 alphanumeric + functions + switch keys

1.2.2 DISPLAYS

The following displays are compatible with the work station:
- DSM 3605 5" alphanumeric monochrome

- DSM 3619 9" alphanumeric monochrome

- DSM 3605 15" alphanumeric monochrome

1.2.3 PERIPHERALS

The following peripherals can be used with the work station:
- ML 700

- CA 2000

-  Other peripherals with R5232 interface conforming to the work station
specifications
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2. WORK STATION BASED ON THE ELB 35684

Work stations with the following components have been defined for L1
systems:

-  Multiplexer {MUX} controller

- D-BOX distribution box

-~ ELB 3684 electronic box

- Current loop/RS23Z connection line

- T-BOX galvaniec isclation box {TBX 9020)

This chapter contains a description of the work stations based on the ELB
3684 as a function of their distance from the host system. Particular

attention will be paid toc the cables used to connect the ELB with ¢the
host and with the peripherals supported.

2.1 SYSTEM/ELB 3584 CONNECTING CABLES

The WS (ELB 3684) is connected to the system controller {MUX) by a series
of cables which depend on the system and type of connection used. The
following figure shows the various ways of connecting a MUX controller
and a work station via ELB.
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MULTIPLEXER LOCAL AREA REMOTE AREA

L R5232
PERLPH, !
R5232 — CBLIZTE '
QUTPUT (CAV1aTY |
R I
i | keve. |
et/ //’ ‘ R5232 DUTRUT r .! ADAPTER
Loor ¥] HooEH HODEM ELB3684
BUTRUTS J e !
(CAY149) | DISPL.
(BL3510 H CRLZE57
ha i {CAVO0T)
| acapTeR l
l ELB368L [
DISPL, i
i it ’
| I;SE“ | apapTER
* o020 ¥ eLBzesa
l DISPL.

CHLAS10

Fig. 2-1 Ways of Connecting MUX Controller and ELB

Z2.1.1 D-BOX FOR L1 S5YSTEMS

The D~-BOX is used to connect four L1 system I1/0 channels numbered from
1 to 4 ip the following way:

- 2 and 4 always used for Current Loop type connections

~ 1 and 3 can be gonfigured on the MUX beard for Current Loop or RS5232
operation

There are two versions of the D-BOX for L1 systems:

- D-BOX {(Code no. DBX3389) for M54 systems and old lines (M30/34,
M40/44 and Mb60)

- Mew D-box for Mé4 and M70 systems
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The twe versions of the D-BOX are shown in the following figure.

NEW D-BOX OLD D-BOX

3 1 4 2
gl als
g = o e |-F
Lo ol
= =
+1
g g +R
) = 18
il Lj 3 1
| r=d|
CHANNEL
NUMBERTNG

i {1-2-3-4)

MUX

Fig. 2-2 WView of the Two D-BOXes Used in L1 Systems

2.1.2 MUX BOARD AND D-BOX CONNECTION FOR M54 SYSTEMS

The MUX is cornected to the D-BOX for M54 systems and systems with old
lines via a Y-cable ({max. length & m) code no. 963225 Y, and two TWIN
LEAF connectors. The cable 1is attached symmetrically te the two
connectars; the following figure shows the MUX signals connection, the
cable and the way it is inserted in the connector.
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{CABLE WITH SYMMETRICAL SIGNALS)
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e—— LOWER PLATE
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1250-J251 TWIN LEAF CONNECTORS (CONNECTION TO BOARD)

Fig. 2-3 MUX Board/D-BOX Connection for M54 System
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2.7.3 MUX BOARD AND D-BOX CONNECTION FOR M64 AND M70 SYSTEMS
The MUX is connected to the D-BOX by a cable approx. 30 cm long whigh is

prepared with the D-BOX. 1t is connected inm the same way as the D=BOX for
M54,
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2.1.4 D-BOX AND ELB 34684 CONNECTION

To connect the D-BOX and ELB via current loop at a distance of less than
10 m using the cable (AL 3610, code no. 111176 R, the following
conditions must be respected:

——————— CABLE CBL 3610 ——
| D-BOX |< >| ELB |

D-BOX | ELB | COLOUR OF WIRE

+T | R+ | WHITE/BROWN
+R | T+ | WHITE

-T | R- | RED/WHITE
-R | T- | BLACK/WHITE

The following figure shows the cable and the connections to be performed
on the TWIN LEAF connector (ELB side).

LOWER
: ‘ PLATE CBL 3610
: : @ REFERENCE
ol % | | .

WHITE

27 WMITE/BLACK
12 " l T BRI WHITE/BROWN

M I WHITE/RED
. ‘_.5..% e f———F~ D-BOX OR
8 T L = 10m. T-BOX S1DE
» “Te¥d  eLe 3683 siDE
2 L[ CLTXB = T+ WHITE
AN LA AT RS CLTXA=T- WHITE/BLACK
26 | cumum aN BR CLRAN | 18 CLRXN = R+ WHITE/BROWN
- CLRXO = R— WHITE/RED
24 7
g Fal

Fig. 2-4 C{able and Connector for Current Loop Connection
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On the D-BOX side, the comnection is performed according to the system
used, as explained below.

For M54 systems and systems with old lines (M30/34, M40/44 and M&0), the
D-BOX cable wires are connected directly to the D-BOX terminal strip {in
the relevant channel of the four present), using the previous table as
reference,

For M64 and M70 systems, the D-BOX cable 1is connected via the 9-way
D-shell comnector according to the procedures shown in the following
figure, and inserted in one of the four Current Loop connectors present
on the D-BOX depending on the chamnel concerned.

-]
1 1] 'B' X
i/|TX -
2 RX - E}/ /ﬁg 5
NE Z 7
3 2 -
4 RX+ IBi 8
Bi/| T¥ + 9
5 Z MA [
2]

Fig. 2-5 O9-way D-shell Connector and Relative Cable Connections
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2.1.

AT-

5 CURRENT LOOP CONNECTION BETWEEN D-BOX AND ELB VIA T-BOX

BOX is inserted in remote connections of more than 10 m and in places

where there is no peotential difference between the ELB 3684 and the D-BOX
grounds.

The
the
no.
for
The
and
The

T-B0X has the double functiom of galvanic isolator of the grounds of
two devices and of line junction between cable CBL 3610 {(code
111176 R) and the 4-pole shielded cable AWG 24 (code no. 5731315 Q),
connection with the D-BOX.

cable used to connect the D-BOX and the T-BOX can be up to 1 Km long,
is available from 'Gestione ricambi® in 500 m coils.

interconnections of the four wires from the ELB 3684 to the T-BOX are

shown in the following table.

T-BOX TERMINAL | CABLE CBL 3610

+T [ R+ WHITE/BROWN
+R | T+ WHITE

-T | R- WHITE/RED
-R | T- WHITE/BLACK

NOT

TO THE ELB _ 5 ysep _@__ FROM D-BOX

CABLE CLAMP

Fig.

2-6 Mounting the T-BOX

1t should be noted that the T-BOX has two groups of four terminals each,

for
the
The

connection to ELB and D=BOX: the choice of group is irrelevant, as
T-BOX is perfectly symmetrical.
interconnection between D~-BOX and T-BOX requires the same conditions

as with the ELB, which are summed up in the figure overleaf.

4114250 B {0)



] | current loop line cable | |
| D-BOX |< | T-BOX |

T+ WHITE/BROWN connected to R+
R+ WHITE connected to T+
T-  WHITE/RED connected to R-
R~  WHITE/BLACK connected to T

2.1.6 R5232C CONNECTION BETWEEN D-BOX AND ELB VIA MODEM

For connections greater than 1 Km, the system MUX 1is connected to the
ELB 3484 wvia R5232 with modem. The following figure shows the connecticn
between 0-BOX and ELB 3684 via modem.

LOCAL | REMOTE
| CURRENT LODP/MODEM
1 CONRECTER
0-BOX )
] /—ﬂqﬂ}—/ wooen [II——/4—X] €L 3684
im i" im
[CBLIITE CAVIAR) [[BL2659 CAYDD?)

1
|

{ CABLE FROM D-BOX TO MGDEM | { CABLE FROM MODEW TO ELB
i

ELB 3554

LURRENT
LODP /MODEM
LONRECTOR

B-B0X T — MOOEM /—FOBETI]
R

R5232

OUTRUT EXTERNAL MODEM CABLE

(CBL 3258) |
CA¥143 (LENGTH 3M.}
CAYI44 (LENGTH BM.) l

Fig. 2-7 D-BOX and ELB 3684 Connection wia Modem
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The cable connecting the local medem to the D-BOX is the CBL 3378 cav 149
{code no. 337017 R}, which is 3 m long. The distance between D-BOX and
modem can be increased by means of cable extensions available in two
lengths: the CBL 3358 cav 143 (code no. 336520 X} which is 3 m long and
the CBL 3358 cav 144 {code no. 336520 X} which is 8 m long. It should be
remembered that the maximum distance between the modem and modules
handling the R5232C interface, in this case the MUX board 60322 and the
ELB 3684, is 15 m,

The connecting cable from the ELB 3484 to the remote modem is the CBL
2659 cav 007 (code no. 335132 M) which is 3 m long.

Connections with the R5232C interface are effected in conformity with the
£1A standard with the following signals:

Description | EIA | CCITT | Signal name | Direction
|symbel |symbol | |

Protective ground | AN | 1017 | - ] -

Transmitted Data Tx | BA | 103 | LITxD i OQUuTPUT
Received Data Rx | BB | 104 | LIRXD i INPUT
Request to send RTS | CA | 105 | RTSIN | ouTPUT
Clear to sent CTS | CB | 108 | CTS1N | INPUT
Data set ready DSR | ¢c | 107 | RINN b OUTPUT
Signal ground ] A8 | 102 | M P -

Rec.line sign, detec. DCD| CF | 109 |  DCDIN | INPUT
Data terminal ready OTR | CD | 108 | DTRIN | OUTPUT
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2.2 INSTALLATION OF SIGNAL CABLES FOR WORK STATION

The signal cables must not be installed near to high woltage electrical
equipment which may cause damage.

The most common sources of interference are:
- Lighting installations

- Power and distribution generators such as transformers, alternators
and moteors {air conditioners, lifts, fans)

-~ PRadio and TV transmitters
- Signal generators, intercommunication and alarm devices

Interference on the cables can also be caused by the length of the lines
which run parallel to the source of interference.

The following table shows the minimum distance between the cable and the
spurce of interference.

| MINIMUM DISTAMCE BETWEEN

MAINS DISTRIBUTION | CABLE AND SOURCE 0OF
| INTERFERENCE

Less than 2KVA ! 0.10m

From 2KVA to SKVA | 0.30 m

More than SKVA | 0.50 m

When the cross-over is 90°, the minimum distance must not exceed 0.10 m,
and the cable must be protected from mechanical stress. If the cable is
installed vertically, it must be anchored to supports, at a maximum of
1 m apart,

Important Notes:

1. In order to make servicing easier, one work station must be installed
within sight of the box or cabinet. This work staticn is used as
system console; information on the operation of the entire system
will be sent to it during the diagnostic phase.

2. 1f a work station without ELB is connected, the alternating power is
supplied to the display directly by the box or cabinet. In other
cases it is supplied by the ELB.
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2.2.1 EXTERNAL STRETCHES OF CABLE BETWEEN BUILDINGS

The ELB line is only internal, There is no provisien for external cables,
but some installations may reguire small stretches of cable outside the
building. If this is the case, the following measures must be taken to
protect the cables from atmospheric discharges.

1. Cable ducts at least 30 cm underground,

2. Overhead lines in shielded metal tubes connected to ground at both
ends.

The metallic section of the tube must be at least 50 mmg (tube with
diameter greater than or equal to 19 mm) and it should he connected
to ground with a cable of diameter 35 mm (as for lightning rods}.
This ensures good chmic continuity at lew impedance for all sections
of the tube.

The normal procedures for waterproof electrical installations should be
carried out for hoth undergreund and everhead lines.

2.2.2 CURRENT LOOP CABLE

This is a 4-pole flexible shielded cable, composed of four wires in
electrolytic tinned annealed copper, insulated and inserted in copper
shielding and covered in a grey insulating sheath.

CHARACTERISTICS

Electrolytic copper : Cu - ETP UN1 5649

Resistance : 0.017094 obm x mm /m
Style 1 2448
Approval UL
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SHEATH SHIELD1KG

WHITE

WHITE-BLACK

WHITE-RED

WHITE-BROWN

lmpedance 20 KHz 110 @
Attenuation 20 KHz 0,5 dB/100m
Capacity 20 KWz 95 pF/m
Resistance 840/Km
Percenting of shielding >B0%

Fig. 2-8 Current Loop Cable AGW 24

1f the (urrent Loop cable is to have junctions, use of 4=-way shielded
male-female cylindrical connectors of +the AMPHENOLDI type {code no.:
Female 141857 5 - Male 5783212 N} is recommended.

The cable wires should be soldered to the respective pins of the
connector and the ground shield connected to the shielding.
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WHITE-BROWN

WHITE-BROUN

1 3

Fig. 2-9 Current Loop Cable AGW 24 Junction

Note: The Current Loop cable cam have a maximum of 10 junctiens,
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2.3 ASSEMBLY AND DISASSEMBLY OF THE D-BOX

For Mé4 and M70 systems the D-BOX is mounted with two screws on the
specific frame at the back of the basic system cabinet.

T ow
| ELE C
: :
100
: \[[ax D——_[j
h-___-_-_-_—_‘_'_'"“““"--—-—-—__.

Fig. 2-10 D-BOX Frame on M4 and M70 Systems Basic Cabinet

For M54 M30/34, MA0/44 and M60 systems, the D-BOX must be placed near the
L1 system and should be secured to a wall or the floor at a maximum of 4
m

Two slots are accessed by lifting the D-BOX cover, which is held in place
by interlocking tabs. It 1is not necessary to remove the interference
shielding, but the connector covers protecting the male Cannon connectors
must be removed.

To secure the D-BOX, make two holes with 102 mm between centres and a
diameter appropriate to the type of washer used. The diameter of the
mounting screws should be 3.2 mm.
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INTERLOCKING

TAB

SLOT

MALE CANNON

SHELL CONMNECTOR — T

S

\\\\\\\\\\\\\\\\c-.\\\“\\“\- o~

N

Y

7

@

INTERFERENCE
SHIELDING

‘4%kamMaaozzaawzazaawzzﬁ/ﬁyi

TNTERLOCK.
TAB

SLOT

CABLE
HOLDER

Fig. 2-11

D-BOX for M54, M30/34 M40/44 and &0
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2.3.7 ASSEMBLY AND DISASSEMBLY OF THE T-BOX

The T-BOX should be placed at a maximum of 10 m from +the ELB 3684 and
secured to the wall or floor with twist-lock scraws. :

The diameter of the holes for the screws is 4.5 mm and the distance
between the centres is 49 mm.

The T-BOX can only be secured by removing the cover and then removing the
printed circuit as shown in the following figures.

T-BOX WITH COVER T-BOX BASE WITH T-BOX BASE
PRINTED CIRCUTT

=

© )
N 2 i
LY LY i T
L‘ X ya IF! \\
CABLE CABLE —\A9m/m ¢
HOLDER HOLDER
SCREWS TO UNDO SCREWS TO UNDO TO T-B0X MOUNTING
TO REMOVE THE REMOVE PRINTED SCREWS
COVER CIRCUIT AND

CABLE HOLDERS

Fig., 2-12 Disassembling the T-BOX
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2.4 REMOTE ELB 3584 WITH ERROR CONTROLLERS OR STATIC MULTIPLEXERS

Jue to the high number of errors on the connection lines between the L1
system and ELB 3684 WS connected asynchronously via MUX-MODEM, it has
been necessary to introduce devices to check and recover these errars,

These devices, the ERROR COMTROLLERS and STATIC MULTIPLEXERS, greatly
reduce the number of errors by using the appropriate line protocols.

It should be noted that the introduction of these devices to the line
does not create any restrictions on the type of line or modems for remote
L1 work stations, as shown in the following table:

TYPE OF LINE INO. OF| TYPE OF |BAUD RATE

[WIRES | MODEM | (bps)
LEASED/PRIVATE | 4 | v 23 | 600/1200
LEAS/SWTCH/PRIV | 2 | v 22 ] 1200

LEAS/SWTCH/PRIY | 2 | ¥ 26 bis | 2400

LEAS/SWTCH/PRIV | 2 | ¥ 26 ter | 2400

PRIVATE | & | B. BASE JUP TO 19200

Note: The modems used must be of the controlled carrier type so that the
system can be switched off and on via the remote device or remote DCE
line,

The following Dlivetti products allow “error free" connection:

MUX: MUX 3688 (for old type L1 systems and M54) with new firmware
MUX 7089 (for new type L1/L2 systems) with new firmware

ELB 36B84: for L1 and L2 systems.

The introduction of the new firmware on the MUX controller has created
the following limitations on lipes O and Z2:

1. The WS cannot support Current Loop connectiom as this feature has
heen eliminated to make space in EPROM for the relative coding of the
modifications required for connection in remote mode;

2. The WS cannot be connected in remote mode via the MODEM alone.
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The modifications on the new MUX conmtroller boards allow the following

connections:

| NEW MUX BOARD

EXISTING MUX BOARD

LINE ¢ | Local WS via R$232 C
| Remote WS controlled

Local WS via RS232 C
Local WS in Current Loop

LINE 1 | Local WS in Current Loop |

Local W5 in Current Loop

LINE 2 | Local W5 via R5232 C
| Remote controlled WS

Local W5 via RS23z C
Local WS in Current Loop

LINE 1 | Local WS in Current Loop |

Local WS in Current Loop

In order to connect the WS and the MUX, the WS should be set wvia SET-UP
(MPLEX YY) as remote in controlled mode. The WS and MUX can be connected
in direct mode, i,e., local without MODEM, or in remote controlled mode,

Z2.4.1 DIRECT MODE CONNECTION

Direct mode connection between MUX and WS is effected by using preformed

cable CBL 339 as shown below:

CONNECTOR 1217
{25-way female)

CONNECTOR 1218
(25-way female)

Prot.Gr. | 1 |
[~mem|
TX 2
RX 3
RTS 4
CTS 5
Sig. 6Gr. 7
DSR )
pce B
DTR 20

[ 1

3

2z

Prot.Gr.
RX

X

D5R

DCD

OTR

Sig.6r.

RTS

L1s
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- 1127 is connected to the D-BOX

- J128 is connected directly to the WS cable connector

The cable used to connect the WS to the adapter (CBL 3349) is CBL 2657
cav 007.

2.4.2 REMOTE CONTROLLED MODE CONMECTION

The MUX/WS connection in remote mode using an error controller or static
multiplexer is shown below:

CBL 3378

{1+ {l £.c. MODEM

wN O m T

CBL 2857 CAV0OO7
{for ELB 3684}

CHL 3349
MODEM E.C. ] W5

Fig. 2-13 MUX/WS Connection Diagram
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2.4.2.1 Characteristics Required by the Static Multiplexers and Error
Controllers

The devices selected to connect the WS in remote mode via MUX with error
controllers must satisfy the following characteristics:

Data Flow Control
Data Flow Control is handled by signals CTS/DTR, where:

- Signmal CT5 controls the state of the device receive buffer.
CTS OFF (logic level 0) signifies request to stop DIE data
transmission,
CTS ON (logic level 1) signifies request to restart DTE data
transmission.

- Signal DTR contrgls the state of the DTE receive buffer.
BTR OFF {(logic level 0) signifies request to stop local device data
transmission.
DTR ON {logic level 1) signifies request to restart local device data
transmission,

Signal DTR Handling

Signal DTR OFF/ON is driven by the local DTE, and the signal status is
sent by the devices on channel CTS of the remote DTE, so that as well as
stopping/starting local device transmissien, transmission of the remote
DTE to the remote device can also be stopped/started.

Signal RTS Handling

The status of signal RTS is driven by the lecal DTE, and sent wvia the
Yine carrier signal DCD of the remote DIE.

This causes the following:

- DCO off {logic level 0) signifies DCEs on, devices on amd remote DTE
on,
If one of the two DTEs, devices or DCEs is switched off, the data
buffers of both devices must be cleared,

- DCD ON (logic level 1) signifies DCEs on, devieces on and remote DTE
on,
The devices must only transmit the data received from when the
DTEs/devices/DCEs are switched on again.
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Signal DSR Handling

S5ignal D5R carries information on the condition of the device, as
follows:

~ DSR OFF (logic level 0}, signifies local device off,

- DSR ON (logic level 1), signifies local device on,

BREAK 5Status Handling

The status of BREAKs, if present on the data line, following specific
handling by the protocol between the two DTEs {MUX and WS}, must be
completely transparent to the devices in guestion,

Character Format

The character must be made up of B bits plus one parity bit.

NOTE: If the error controller or static multiplexer device satisfies the

interface characteristics described, the comnection can be effected
without the adapter cable CBL 3349,
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3. DIAGNOSTICS AND SET-LP

This chapter describes the operations of the WS ELB 3684: at power on
{autodiagnostics}, or on request by the user in LOCAL mode, the ELB 3584
tests the following:

- Correct operation of the WS itself

- Correct operation of the peripheral devices connected. It also
defines the operating parameters {5ET UP}.

This chapter also describes how the diagnostic results are indicated, on
the display and keyboard (LEDs)
3.1 OPERATING MODES

The WS has a switch (see figure 3-1) at the back of the box, which the
operator can use to select the operating state:

1. LOCAL: the operator can access LOCAL TEST and SET UP procedures

2. ON LINE: once the autodiagnostics tests have completed, the WS 1is
available for communication with the host.

OPTION ELB AC POWER
FOR DISPLAY 7 / AC INPUT
[ 7
0 OFF
4
o
OPTION [U 0
e 1 ON
SERIALRiZI7 DEN o™ oFF __ KB/CRT
oo oo WQ oE——=—°

R§232 / CURRENT LOOP/MODEM \ KEYBOARD/ DISPLAY

CONNECTOR CONNECTOR CONNECTOR

Fig. 3-1 Back View of the ELB 3684
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3.1.1 LOCAL MODE

When the ELB 3684 is powered up, the status of the switch is sampled. If
it is in LOCAL, the operator can select the following from the menu:

= To execute local tests of the peripherals connected, to test internal
operation (diagnostic loopback on serial lines} and to display the
contents of the memories. The results are displayed on the screen or
indicated on the keyboard LEDs.

- To execute the SET UP procedures. A menu is provided, and the user
can modify the wvariable parameters (such as the serial line
parameters} previously set and stored in NOVRAM. This operation may
be followed by a STORE in NOVRAM if required. In this case, the new
parameters are stored in non-volatile memory and are valid each time
the WS is powered up. 1f the operation is not stored, the parameters
are only valid for the current session.

At the end of these operations, the user can then turn the switch to ON

LINE. The machine carries out the necessary modifications, reinitializes
the channels, recompiles the diagnostic string and is then ready ON LINE.

3.1.2 ON LINE MODE

When in ON LINE mode, the system executes the autodiagnostics off 1line,
initializes the channels according to the contents of the NOVRAM,
compiles the diagnostic string and then connects to the line and is ready
for communication.

The WS cannct pass from this state to LOCAL unless it is switched off and
then on again.

3.2 AUTODIAGNOSTICS

When the W5 is switched on, an autodiagrostic program is started up. The
following tests are executed:

« ROM test

- RAM test

- NOVRAM read in RAM area

- Diagnostic string initialization
-  Keyboard serial controller test
- LCTC timer_counter test

- HOVRAM RAM test

-~ Display RAM test
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Display logic test

- SID serial controllers test, with lecal loopback for pairs of lines

Keyboard and PIN PAD initialization and diagnestic results
- End of diagnostic string compilation

A red LED can be seen on the front of the WS box., This LED comes on at
power up and goes off when the autodiagnostics have completed success-
| fully, otharwise it remains lit.

As the display remains off during test exscution, the sequence of tests
is indicated by the keyboard LEDs, which follow a pattern starting with
all LEDs on.

KEYBOARD LEDS ELB 3684

POMER-ON (X} ON
READY ) oFF
L1 OFF

® ®
L2 & oFF "\

AUTD TEST OFF

Fig. 3«2 LEDs Indicating State of Autodiagnostics
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The table below shows the status of the LEDs according to the diagnostic
test being executed.

TEST | TYPE OF TEST | LEDS

NO. | | READY L1 L2
1 | ROM test | 1T 1 1
2 | RAM test ] 1 1 0
3 | Keyboard serial line test | 1 0 1
4 | Timer-counter (TC test ! 1 0 0
5 | NOVRAM RAM test | o 1 1
6 | Video RAM test | o 1 0
7 | Video logic test oo 0 1
8 | Serial lines test | 0 0o 0

The end of the test is indicated by a beep, and one of +the following
situations is then verified:

The result of the test is positive, thus the diagnestic string is
compiled; the Host can request this with a specific command to
service channel #0 or it can be displayed in local mode.

The result of the WS diagnostic tests go automatically into a loop
and the error is indicated on an available output device.

The result of the test gives a non-blocking error, thus the machine
can either work ON_LINE or in LOCAL mode, and the error is reported
in the diagnostic string.

In all cases, the sequence of the tests is scanned by the keyboard LEDs
with rotating configurations until! the first error is detected: from this
point the configuration of the LEDs remains the same even if there is an
automatic recycle due to a blocking error.

In this case a beep is emitted at the end of each test cycle.

3-4
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If the WS is in LOCAL, the results, positive or negative, are summed up
on the display in the follewing way:

The result is: OK

If the test completes successfully, the LEDs must 3ll be off and the
following message is displayed at the end of the test:

ELB36B4 ROM X/Y LOCAL
SET UP <
LOCAL TEST

WS AUTO TEST = OK

The message "W5 AUTO TEST = OK" is displayed in reverse videoc.

After this test it is possible to go on directly to S5ET UP or to LOCAL
TEST by pressing the SKIP key. The selected environment is activated by
pressing the ENTER key.

The result is :FAULT

If an error is detected during the test, one of the following situations
gcour:

If the error is of the blocking type, the test remains in the diagnostic
phase, recycling indefinitely with the emission of a BEEP at the end of
each cycle: the configuration of the keyboard LEDs (if present) remains
the same.

1f an error is detected in the display sync logic, which compromises
monitor operation, the display signal is not enabled and thus the system
cannot function in LOCAL mode; the switch must be turned to ON LINE in
order to use the system, but the display cannot be wused. The
configuration of the keyboard LEDs informs the operator of this,
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1f the tests continue and the WS functions normally:

~ The first error detected is 1indicated by the keyboard LEDs, the
configuration of these LEDs shows which test has generated the error

- The test continues and terminates with the message FAULT on the
display and the list of errors:

E ELB3683 ROM X/Y LOCAL
| SET UP <
LOCAL TEST

E WS AUTQ TEST = FAULT

XX OOXX KX XX O XX XK XX XX XX

Row 5 contains the data eon 10 bytes on the status of the autodiagnostics.
Bytes 2 to 17 are released to the host on channel zero after the
autediagnostics, by means of the relevant command.

The following information is contained in each byte:

BYTE | TEST

GO-NO-GO

RGOM

System RAM

Display RAM

Not assigned

HOVRAM

Display and type of display

[

Serial 1/0 controller and options present
Keyboard and presence of serial devices

LB = T R R, BN L

-

Mote: The bytes which contain an error are displayed blinking.
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3.3 SET W

The SET UP operation is performed in LDCAL mode, and is used to define
the WS operating parameters.

It is an interactive operation whereby the operator uses a menu to
introduce the new parameters via the keyboard. The operation is in two
phases:

1, Intreduction of mew parameters
2. Validation of parameters

The SET UP operation writes the information provided by the cperater into
a non-volatile memory device (electrically medifiable). This component,
krown as NOVRAM, is composed of two memory planes, the first non-
volatile, the second made up of the normal RAM. At power_on, the non-
valatile part is sutematically transferred ento the RAM part which can be
read and written te by the WS program. The centents of the RAM can be
transferred into the non-volatile NOVRAM by a STCRE command. The NOVRAM
is typically used instead of the traditicnal hardware jumpers due to its
greater flexibility.

The NOVRAM has a capacity of &4 nibbles, equal to 256 bhits.

NOTE: Particular attention should be paid to the STORE procedure, as the
number of writes that can be made in the non-volatile part of the NOVRAM
is limited te 1000.

3.3.1 STORE

The STORE operation is used to make modifications permanent. It is made
up of two distinct phases (see SET UP operating procedures):

= STORE reguest

- Exescution
If the NOVRAM is 0K, the store request gives a Warning on the display
with the number of 5TOREs which can still be executed. The request is
refused if STORE HUMBER = 000.

Execution of the STORE procedure writes the modification permanently; the
STORE HUMBER is decreased and the SET UP session is closed.
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When a STORE is executed on a wirgin NOVRAM, it has the following
characteristics:

- It can be effected at the end of the autodiagnostic test in
production (before packing}, or in field when the NOVRAM is replaced.

- All the parameters are programmed (some by the program itself),

- 1t always terminates with an unconditional STORE.

The WS program must be able to tell that the NOVRAM is virgin, thus two
bytes of the NOVRAM are reserved for a non-accessible signature, By
probing this signature, the program can sense if the NOVRAM is to be
written to for the first time, and can thus present a SET UP menu
complete with the static information to be written.

3.3.2 NOVRAM CONTENTS

The following is a definition of the information/parameters contained 1in

the NOVRAM.

byte 0 = NOVRAM STORE MUMBER (least significant digit inm BCD)

1

byte 1 = NOVRAM STORE NUMBER (most significant digit in BCD)
byte 2 = identifies type of WS (in Hex}

ELB 3683 = 01H
ELB 3684 = 02H

byte 3 = WS hardware release number {in Hex)

The next 10 bytes are relative to the SET UP of the serizl lines:
- HOST serial line

- AUX A serial line

- AUX B serial line

- AUX C serial line (the two bytes 10 and 11 are only significant 1if
the option is present)

-  AUX D serial line {as for AUX C}
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byte 4 1:= byte & :i= byte 8 ::= byte 10 ::= byte 12

The format of 3 byte is shown below:

<baud rate

<number of bits

<parity

<baud rate>

<number of bits> 00

<parity>

4114250 B (0)

0000 = synchronous mode
0001 = 50 bps
0010 = 75
¢011 = 110
9100 = 134,5
0101 = 150
0110 = 200
0111 = 300
1000 = 600
1001 = 1200
1010 = 180C0
1011 = 2400
1100 = 4800
1101 = 2600
1110 = 19200

= 5 bits
01 =46
10 = 7
1M =28
00 = no parity
01 = odd parity
10 = no parity
11 = even parity

ELB 36B4 - General Service Manual
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byte 5 ::= byte 7 ::= byte 9 ::= hyte 17 ::= byte 13
The format of a byte is shown below:

7. v o b v . .0

T I S A
LT
[ 111

!
<number of stop bits» —————mmmmmmmo— e L

|

1

hard copy printer = OLIVETT] ——————-
hard copy printer present

don't care

<number of stop bits> 00 = synchronous mode

01 = 1 stop bit
10 = 1.5
1M1 =2

The next byte contains information cn the type of character generater
mounted 1in the W5 and the programming of the wisual attributes at screen
level, selected by the 5ET UP.

byte 14 ::= <contents displayed:>

The format of the byte is:

byte 14 7. . . | ...0|

<Type of character generator ROMo=--' i
<Cursor type '
Reverse screen
Enable hide char.

<Type of character generator ROM> ::= 0000 PK3Z (multifunctional)
0001 PX3Y (multif. extended)

«Curser type> ::= 00 = underscore not blinking
01 = underscore blinking {default)
10 = reverse display block not blinking
11 = reverse display block blinking

The next byte is expressed in BCD and is used to program {in minutes) the
display switch-off time, after which the display 1is automatically
switched off when not in use.

This time can be programmed from 00 to 99 minutes, The default is zero
minutes, i.e., the option is not selected.
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This timer is reset at the next operation displayed.

byte 15 ::= display CFF time code (in BCD)
byte 16 ::= type of keyboard and national version
byte %6 ::=7 6543210
[ T I O
-—-l---IIIJI
<type »>——-——- ' |

<national version>—---'

<type> ::= 000 ANK 1401, ANK 1402, ANK 1405, ANK 1406
unified multifunctional (default)
001 All other types

<national version> ::= 00000 Germany
00001 Portugal
00010 Spain
00017 Denmark
00100 France
00107 Italy
001710 Norway
00111 Sweden Finland
01000 Great Britain
01007 USA ASCIT (default)
01010 Swiss German
01071 Swiss French

Bytes 17 to 29 are reserved for future use,
bytes 17 - 29 ::= (reserved for future use)
The final two bytes contain the NOVRAM signature,

byte 30 ::= NOVRAM signature lower byte (C3H)

1

byte 31 ::= NOVRAM signature upper byte (ASH)

3.3.3 SET UP OPERATING PROCEDURES

As described previously, the SET UP feature used in LOCAL mode allows the
variable WS operating parameters to be ipitialized/modified.

Interactive use of the WS in LOCAL mode only concerns a portion of the
display equal to 7 rows of 40 characters (the first 40 characters of rows
1 to 7 fer the 15" display; the odd rows for the 5" and 9" displays) and
to the "numeric + functions" section of the keyboard, which is assumed to
always present,
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The part of the keyboard to use is shown in the following figure.

| F9 F10 F F11 | F12 | F13 | F14 | F15 | F16 | F18
F1 Fe F3 F4 F& | Fé F7 F8 F9
HALT Fz0 | IL DL
/ * - + EXIT
PGH F19 | 1IC oC
F22
CLEAR| 7 8 9 Je=—= | ==2]|
F21
SK1P
F24 t] |
' 4 5 6 | |
F23 | Y
F26
. 1 Z 3 € | —m—
F25
ENTER
F28 |HD CP
0 00 000 ] HOME
| F27 |CH WN

Layout of the Part of Keyboard to be Used

The STORE procedure differs according to whether the HNOVRAM has been
written to at least once, or whether it is virgin {(the program knows the
NOVRAM is virgin when there is no signature}.

3.3.4 STORE PROCEDURE ON VIRGIN NOVRAM

1f the program detects that there is no signaturs, the NOVRAM must be
completely and unconditionally written at the end of the 3ET_LP
operations.

The contents which can be written by the operator are displayed on the
screen in twoe phases; the first presents the static or private lS
information, the second provides information relative to¢ the wvariable
parameters which affect physical operation of the channels.
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Phase 1

The menu of phase 1 is accessed in the following way:

- Turn the LOCAL operating mode selection switch to ON

=  Turn the power switch to ON

= Wait for the results of

the autodiagnostics (the following step can

only be performed if the auto test gives the DK result)

- Press the ENTER key to s
menu)

-  Wait for the phase 1 men

The phase 1 menu has the fol

column 1223456789012345678%90

elect the SET UP {from the autediagnostics

u to be displayed

lowing format:

12345678%01234567890

ELB 34684 ROM X/Y
02 RARRAHKX
03 XX0NXANN
16 XXXHAXNXX
17 XAMAAANX
18 XXNCKKA

19 XHX0O0000K

LOCAL SET UP A

<

The menu is interpreted as f

- Columns 1 and 2 show the
(refer to the section
the byte)

« Columns 4 t¢ 11 show the
the bytes indicated in
the section "CONTENTS OF
contents)

Press the SKIP key to go frol

cllows:
number of the NOVRAM byte to be initialized
"CONTENTS OF THE KOVRAM" for the function of

field to be initialized, with reference to
columns 1 and 2, decoded into bits {refer to
THE KOVRAM" for the interpretation of the

m gne field to the next

At the end of phase 1, the menu to compile the functional parameters is

then displayed (phase 2}.
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Phase 2

The display has the following format:

column 1234567890123456789012345678901234567890

[
I SERIAL H A B LOCAL SET UP B

|
|1
! |
SPEED = XXXXX < | 3
[
BIT =X | &
f |
PAR = X b7
|
STOP = X.X | 9
|
MPLEX = XX L1
|
VIDEQ = XXXXX XX | 13
[

The menu is interpreted as follows:

3-14

Row 1 shows the list of the R5232 serial lines to be programmed
(H = common line for host)

The selected line is shown in reverse video

Lines C and D only appear in the menu if the double RS$232 cption {not
currently available) is present

Fields SPEED, B1T, PAR, STOP and MPLEX are shown with their default
values if the NOVRAM is virgin, or with the current NOVRAM values

When the up cursor key { 2 ) is pressed, the values are incremented.
Once the required value has been selected, press the SKIP key to go
on to the next parameter of the same line

When the selected line has been programmed, the right cursor key { -
-» } selects the next serial line to be programmed (the index in row
1 is shown in reverse video) and the cycle is repeated

nce the lines have been programmed, when the S5KIP key is next
pressed the curser goes to row 7, where the display parameters and
the display switch-off time are programmed

&nother SKIP causes a return to the start of phase 1

Pressing the EXIT key completes programming, recalls an unconditional
STORE and displays the start menu (LGCAL) again.
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NOTE: The recall of an wneconditiomal STORE causes bytes 0 and 1 of the
NOVRAM to be compiled with value 999 {decimal); these bytes indicate the
rasidual number of STOREs which can be effected on the NOVRAM. The first
time the NOVRAM is used, the signature is compiled by the two bytes 30
and 31 with values A5 and C3 {hex}.

The current NOVRAM parameters are shown below as they are presented in
the menus of the two phases; in phase 1 they are defined as private WS
parameters and in phase 2 as variable parameters.

Private W5 Parameters

3 fixed parameters are currently defined:

1. byte 02 = ldentifies type of WS (02H for the ELB 3684)

2. byte 03 = WS hardware release number {binary)

3. byte 16 = type of keyboard and national version {binary)

byte 16 =7 6543210
ol I
I I

<typed—————a' {
]

<national versiony—-—

<type> 1= QDO ANK 1401, ANK 1402, ANK 1405, AKK 1406
unified multifunctional (default}
001 All others types

<national version>::= 00000 Germany
00001 Portugal
DOO10  Spain
00011 Denmark
00100 France
00101 Italy
00110 Norway
00111  Sweden Finland
01000 Great Britain
01001  USA ASCI1 (default)
01010 Swiss German
01011 Swiss French

The parameters of bytes 17, 18 and 19 are not assigned, but are available

for other information which will then be included in the diagnostic
string.
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WS Variable Parameters

1 SPEED = XMMXX  baud rate {in decimal) from 50 to 19200 baud

2 BIT =X number of character bits {in decimal}
from 5 to B
3 PAR =X parity bit (in ASCII}
N = no, € = even parity, 0 = odd parity
4 STOP = X.X number of stop bits (in decimal)
1.0, 1.5, 2.0
B MPLEX = XX type of connection with or without controllers

xX

XK¥ = NN Current Loop or R5232 connection
= YY connection with error coentrollers or

static multiplexers

6 YIDED = XXXXX XX display attributes {in 5 bit binary) and
display switch-off time (in twe digit BCD}

display attributes and cursor format XXX¥X 00100 default

|

<type of character generator ROM»>———-——————!'
0 = P¥3Z (multifunctional)

= PK3Y (multif. extended)

1

«type of cursor>
1= reverse video block
0= underscore

<Blinking Curseor

i
!
[
!

<Reverse screen

<Enable hide char>

Number in BCD of minutes for display switch-off time XX default 00
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3.3.5 NORMAL SET wp

This is the normal operation to modify parameters when the NOVRAM has
already been 1initialized. It can be terminated with a STORE operation,
that is, the parameters are made permanent and are valid each time the WS
is power up, or with a NON STORE; in this case the parameters are only
valid for the current session.

The menus and operation are identical to those described in the previous
section (STORE PROCEDURE OM VIRGIM NOVRAM) except that in phase 2 of SET
UP B, the store request is displayed on the screen.

= SERIAL HABC D LOCAL SET UP B
F SPEED = XXXXX <
} BIT =X

PAR =X

STOP = X.X

PRINT = XX

VIDED = XXXXX XX STORE?{1/0) XXX

- At the end of programming, the EXIT key activates the store request
-~ The message STORE is displayed blinking when the request is activated

~ Pressing 1 executes the STORE, pressing 0 means +the STORE is not
executed

- The operation is followed by a numeric field indicating how many
STOREs can still be performed

- If the number is 000 the store request is refused

~  Pressing SKIP recycles SET UP B, EXIT returns to the start menu LOCAL

4114250 B {0) ELB 3684 - General Service Manual 3-17




3.4 LOCAL TEST
1f the WS is accessed in LOCAL, the operator has a set of keyboard
commands with which to test the internal fumctions, in recycling mode if

necessary, and also tests the operation of the wmain peripherals
connected:

- Keyboard display

PIN PAD

- Card reader
~ Auxiliary Devices

1t is assumed that the resulits of all the tests have been displayed on
the screen. The menu ip LOCAL is shown below.

|

1 1 ELB3683 ROM X/Y LOCAL 1

z [ SET uP | 3
' |

3 | LOCAL TEST < | 5
|

4 i WS AUTO TEST = OK 7
|

5 ! [
| i

6 i | 11
| i

7 1 | 13
I i

Press the SKIP key to move the cursor from the SET UP line to the LOCAL
TEST line.

Press the ENTER key to go on to the LOCAL TEST, and thus to the following
ment;

ELB3683 ROM X/Y LoCAL TEST
EXTL <

LOOP

DVCS

INFO
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A test (and thus the subsequent menu) is normally selected by using the
SKIF key to move the cursor and the ENTER key to select the required
test. As can be seen from the menu, the following tests can be sxecuted:

- EXTL: The tests are accessed and recycled indefinitely with serial
line loopback wvia loopback plugs on the external connectors

- LOOP: The same tests as EXTL. with internal serial line loopback
- DVCS: Tests the connected peripherals
- INFO: The operater can request the contents of areas of the system
memory to be displayed on the screen
! 3.4.1 EXTL

Once the test is selected, the following menu is displayed:

ELB3683 ROM X/¥ LOCAL TEST EXTL

TEST = X

- the message EXTL is displayed in reverse video

- the cursor appears on the field X to be compiled
- the number of tests to be run is entered

= the CLEAR key returns to the previous step

- the ENTER key starts test execution, and the test recycles
indefinitely

- the HALT PGM key stops the test and recalls the LOCAL TEST EXTL menu

- the EXIT key returns tc the previous menu (LOCAL TEST)
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The list of tests which can be executed in

X =

=1

g :

g

LE RN FUR oA B ]

ROM test

RAM test

NOVRAM test
Display RAM test

Tast of serial
loopback)
loopback)

loopback)}

Timer_counter CTC test
line dedicated

Test of RS 232 serial line {with
Test of serial line dedicated to

Test of serial line dedicated to

recycling mede is shown below:

to the Host (with external

external loopback)
the PIN PAD TTL {with external

the CARD READER {with external

All the tasts {from test 0 to test & with return to test 0)

Tests 5, 6, 7 and 8 require an external loopback plug. The loopback plugs
used in the tests are shown in the following tables.

LOOPBACK CONNECTOR FOR HOST IN CURRENT LOOP

The loopback plug is prepared by performing the following connections:

NOTE:

COMNECTOR
|
1 A
2 B
3 C
4 D
5 E
& F
7 H
8 1
9 K
10 L
Key —-» |-—————
1M1 M
12 N
13 P
114 R
115 8
|_______
i

CONNECTIONS

fram| to

(=R B e S ) B PR I
T TrTMTmoOom e

—

The following compenents are required for the loopback connector:

—  AAMP TWIN 15 x 2 connector (1)

Olivetti code no. 5784851 Y

- Contacts (14}, Olivetti code no. 5784B&0 Y

- Al

G 24/28 cable

Length: & connecticns (0.4 m)

3-20
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Key (1), code no. 334267 B

The cable must be cut with the relevant tool
AMP code ne. 90277-1

LOOPBACK COMNECTOR CHANMELS A AND B IN R5232

The loopback plug is prepared by performing the following connections:

Note:

CONNECTOR CONNECTIONS

from| to

1 A 1 A

2 B 2 B

3 C 3 C

4 D 4 C

3 E 5 E

6 F -] F

7 H 7 H

g8 J a J

9 K 9 J

M0 L 10 L
Key —=> |—e———-
11 M
12 M
i3 P
14 R
15 5

AAMP TWIN 15 x 2 connector {1)
Olivetti code no. 5784851 Y

Contacts (18), Olivetti code no. 5784860 Y

AUE 24/28 stranded cable
Length: 8 connections (0.4 m}

Key {1}, code no. 334267 B

The cable must be cut with the relevant tool
AMP, code no. 90277-1
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LOGPBACK CONNECTOR FOR PIN PAD AND BADGE READER

The loopback plug is prepared by performing the following connections:

CONNECTOR CONNECTIONS
from| to
1 A 3 c
Z B 4 H
3 C 5 B
4 0 6 5
5 E 10 K
& F D E
7 H F S
a I J L
9 K |
10 L |
key ——=» |——————
1 M
12 N
113 P
[14 R
|15 5
[JERSSY B —
{

Note: The following components are required for the loopback connector:

«  AAMP TWIN 15 x 2 connector (1)
Olivetti code no. 5784851 Y

- Contacts (18), Olivetti code no. 57B4B&D Y

- AWG 24/728 stranded cable
Length: B connections (D.4 m}

-  Hey (1), code no. 334267 B

The cable must be cut with the relevant tool,
AMP code no. 90277-1.
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Tha following message is displayed on the screen during the test:

W5 AUTO TEST = OK

The message WS AUTO TEST is in highlight and is displayed in a square,
The message OK is in reverse video. The space between the 'T' and the '='
contains the character '?' with the hide attribute; as hide is enabled at
screen level, this character is not wvisible.

This message appears on the screen at the end of each test loop selected
by the operator and remains for a fraction of a second before being
cancelled at the beginning of the next loop.

If an error is detected during the test, the following message is
displayed:

WS AUTO TEST = FAULT
W00 KK XK 00 XX XX XX KX oK

where the sequence XX represents the display of the 10 bytes indicating
the result of the diagnostic tests; the tests that have failed are
displayed blinking.
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3.4.2 LOOP

The following menu is displayed:

} ELB3684 ROM X/Y LOCAL TEST LdOP 1
3

TEST = X 5
7

2

Operator intervention and the messages are the same as for the EXTL
tests.

The tests are also the same as EXTL, with the difference that the serial
lines are looped back internally, The lines can thus be tested with the
cables connected,

3.4.3 DVLS
This environment activates the tests of the peripheral devices connected.

The tests are of the simple type and are not repetitive.
The following menu is displayed with the message DVCS in reverse video:

ELB3684 ROM X/Y LOCAL TEST DVCS

|
l
f
.'
f
|
l
|
I
|
|

Function keys F1, F2, F3 and F4 select on which peripheral channel to
send the string of characters entered via the keyboard, 2s follows:
(F1 -» AUX_A), (F2 -» AUX B), {F3 -> AUX C/BADGE), (F4 -> AUX D/PIN PAD).

The SKIP key handles the ASCI! string as a channel command, while the
ENTER key handles the string as DATA for the peripheral.
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& control operation is performed on the maximum length of the data
string introduced (displayed on the screen except for the function key
which selects the target channel): commands longer than 10 are refused,
and data strings longer than &4 are truncated.

Data strings received from the peripherals are displayed in full,
including the part of the MUX/NS protocol, without any control of length,
and so are the responses to commands received in leop from the channel
handling driver te which the peripheral is connected.

As the coding of commands of the MUX/WS protocol requires codes greater
than '9', the WS requires a full keyboard {not reduced} in order to be
able to use all the features of the DVCS opticn.

The keyboard can be used to test the display, by sending sequences of
data or commands according to the specifications of commands for the
keyboard/display terminal,

The EXIT key causes the end of the test and the return +to LOCAL TEST
DvCs.

3.4.4 INFO

Press ENTER to activate the following menu:

LOCAL TEST INFO
NOVRAM <
DIAG STR
CHAR GEN

This test allows specific memery contents to be displayed.
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The

SKIP key selects the option, and the ENTER key activates the option.
NOVRAM: the whole contants of the MOVRAM (32 bytes) are displayed,
The EXIT key recalls the LOCAL TEST INFO menu.

NIAG STR: the whole diagnostic string is displayed as it was compiled
when +the WS was powered up or after modifications using the SET UP
procedure.

The EX1T key raecalls the LOCAL TEST INFO menu,

CHAR GEN: the contents of the character generator RQM are displayed.
There can be two types of ROM: with 256 or 512 characters. With 254
characters, the single page is displayed omn the whole of the
available screen, and pressing key WN repeats the same page., With
extended ROM, the key WM causes the ALTERMATIVE SET of characters to
be displayed.

The EXIT key recalls the LOCAL TEST INFQ menu.

& further EXIT returns to LOCAL TEST. A third EX1T causes a return to
LOCAL.

To exit from local environment, the external switch must be turned to the
ON LINE position. : :

3-26
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4. INSTALLATION, ASSEMBLY AND DISASSEMBLY OF THE ELB 1484

This chapter is subdivided into four sections, each dedicated to a
specific aspect of installation of the work station.

The first part consists in a brief introduction to preparing the site for
system installation.

The second part deals with assembling and disassembling the ELB 3484,

~ The third section deals with the ELB 3684 power supply, while the last
part is dedicated to the installation of the optional modules.

4.7 SITE PREPARATION

The conditions set cut below should be followed to prepare the site for
the WS and its peripherals.

Main Power Supply

Cables and switches must be of suitable dimensions to suppert the
expected wark load.

The ohmic resistance of the ground device must meet the requirements of
the National Standard. A value of 50 Chms is sufficient to protect from
interference. The Italian standard ENPI requires not more than 20 Ohms
for the protection of the operator.

Electrical Noise

The work station should be isolated from sourced of electrical noise and
from equipment which may cause excessive variations in the veltage levels
or which introduce heavy inductive or capacitive loads into the circuit.

However, some of the normal small office machines are allowed on the same
line as an L1/L2 system work station, and it is alse possible to connect
several work stations to the same power mains, as long as each work
statien is plugged in separately.
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Dust

Work stations based en the ELB 3684 can be installed in a normal office
with a maximum of 0.25 mg/mc of dust,

A high percentage of dust affects above all the badge reader, by reducing
the useful life of the head.

Air Flow and Temperature

The ELB 3684 can be mounted on a table or on any surface which allows
free circulation of air for the power supply. 1f there are limitations in
air circulatien due to the proximity of other units, the air flow through
the ELB 3684 must not be less thgn 8 litres per minute, and the
temperature must be within 10° C and 40~ C.

Dperating Arsa

All parts of the work station must be accessible for servicing and when
several work stations are installed, the slots must not be obstructed or
facing each other. The following figure shows the air flow slots on the
ELE 3484.

POWER SUPPLY
FAN GRID

HETGHT 100 mm
LENGTH 364 mm
DEPTH 284 mm
WELGHT 5.3 Kg

Fig. 4-1 ELB 3684 Ventilation
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4.2 ASSEMBLY AND DISASSEMBLY

4.2.1 REMOVING AND REMOUNTING THE ELB 3684 COVER

The cover of the ELB 3684 is removed in the following way {refer to
figure 4-2):

-  Switch the system off

- Undo the two screws of the cover (ELB connector panel) and leave them
in the panel

-  Remcve the cover by pulling it in the direction indicated by arrow A
and then 1ift it up as shown by arrow B.

Replacing the Cover

- Insert the tabs on both sides of the ELB 3684 (front) in the
corresponding grooves on the cover and push the cover into place

- Replace and tighten the cover screws

Note: Before replacing the cover, ensure that the cover and chassis
grounds are in place.

[ SCREWS

Fig, 4-2 Removing the ELB 34684 Cover
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4,2.2 REPLACING THE FUSE

There is a current limiting fuse mounted in the power supply at the AC
current input
replace this fuse.

Switch the
Remove the

Remeve the
secured

Remove the
(1.6 A for

of the ELB 3684. This section describes the procedure to

system off.
cover of the ELB 3684 (see section 4.2.1}.

cover of the power supply; figure 4=3 shews how it 1is

fuse (see figure 4-4) and replace it with a new fuse
the 220 Volt version and 2.5 A for the 110 Volt version).

FAN HEXAGONAL HEAD
SCREWS (5 mm) TO SECURE
POWER SUPPLY COVER

X y -

[—- POWER SUPPLY COVER

Fig.

4-4

4-3 1Internal View of the ELB 3584
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4.3 ELB 2684 POMER SUPPLY

The power supply group is made up of a metal structure containing the
electronic beoard (power  supply-mains filter) and the AC mains
distribution.

The power supply is of the switching type, and is known as the ALI LGO3
(see figure 4.5), It is available in the following versions:

1. With power woltage 110 V: in this case the power supply must have a
2.5 & slow fuse {6 x 32 mm), jumper A should be open, jumper B closed
and the cooling fan operating at 110 V

2. Uith power voltage 220 V: in this case the power supply must have a
1.6 A slow fuse (5 x 20 mm), jumper A should be closed, jumper B open
and the cooling fan operating at 220 ¥

A:JUMPER 220 V
4

B: JUMPER 110 V

Fig. 4-4 Power Supply Board ALT LGO3
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4.3.1 ALT LGO3 INPUT CHARACTERISTICS

The electrical input characteristics for ths LG03 power supply for the
work station based on the ELB 3684 are listed below:

110 V¥ Version: AC input 100 V nominal (+10%, -15%); 110 ¥ nominal (+10%,
-15%}; 115 V nominal (+10%, ~15%}; or 120 ¥ nominal {+10%, -15%).

The voltage variability field is thus 85 -13Z V¥, and its insensitivity to
mains failures is 100% for 0.5 cycles and 30% for 25 cycles with
reference to the minimum nominal voltage.

Frequency 50/60 Hz normal {frem 47.5 to 63 Hz).

220 ¥ Version: AC input 220 V nominal (+10%, -15%} of 240 V nominal
(+10%, -15%).

The voltage variability field is thus 187 -264 V, and its insensitivity
to mains failures is 100% for 0.5 cycles and 30% for 25 cycles with
reference to the minimum nominal voltage.

Frequency 50/60 Hz normal {from 47.5 to 63 Hz).

Power absorbed by the mains in the twe versions is 50 VA,

4.3.2 ALT 1603 OQUTPUT CHARACTERISTICS

The electrical output characteristics of the LG0O3 power supply are shown
below with the lcad limits:

VOLTAGE | TOLERANCE | Imin. | Imax
Ev] | | [AY | [Al
+5 | 4/~2.5 | 3.0 | 4.5
12 | +/-10.0 | 0.085| 0.3
12 | +/-10.0 | 0.0 | 0.3
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4.3.3 CONTROL OF POMER VOLTAGES

The following figure shows the points at which to measure the output
voltage (+5 V, +72 V and =12 V}.

TEST

POINT —i
+5V \

ol v
O{+ v
ojev
Ojov
ol v
s 12 ¥
5
ADJUSTMENT —/ \ EXTERNAL POWER SUPPLY
+5V CONNECTOR

Fig. 4-5 Power Supply LG03 - Qutput Voltage Test Points

The output veltages are regulated in production and thus should not need
to be adjusted, However, if the voltage values are out of tolerance, they
should be adjusted using the potentiometer shown in the previous figure
(figure 4-5).
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4.3.4 MAINS GROUP

The following figure shows the AL distribution for the work station based
on the ELB 3684.

Note: The mains distributicn requires an input plug, a switch and an
output socket for display power supply.

POWER SUPPLY LGO3

ALT BOARD + FILTER

_ : . .

‘ 1-1?‘ 4a iMRsa

| i

' O—0 — AC POMER
i l FRAME SCREWS OUTPUT

SWITCH (4 1 CABLE
[]

J": vy CONNECTOR J316
MALNS DISPLAY PLUG oo o

1 | +5V | RED

2 | +5V ' RED
3| M |BLACK
4| M |BLACK
5 | +12V| ORANGE
6 | -12V| ORANGE

Fig. 4-6 AC Distribution for the ELE 3484
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4.4 OPTION INSTALLATION

An optional board (GD 329} can be mounted to handle banking peripherals
of the bichannel type {one for the pin-pad and one for the badge).

The board is supported by the motherboard with columns and connection to
the Z8C bus is via a cable with insulating perforations.

The two electrical interfaces for pin-pad and badge are both of the TTL
type, the output to the two units is on the same terminal strip.

Communication of the pin-pad is of the asynchronous serial half duplex
type at 2400 bauds, and the following model can be connected: the PIN
1440

Communication with the badge unit is of the synchronous type -with
peripheral clock, and the following models can be connected:

- Badge reader/writer MRW 1810
-  Badge reader MBR 1932

4.4.1 OPTIONAL BOARD INSTALLATION PROCEDURE

The optional board for Pin Pad and Badge Reader is installed . in the
following way (refer to figure 4-7):

-  Switch the work station off
- Remove the cover of the ELB [see section 4.2,1)

- Remove the plastic cover from the options connector, located on the
back panel of the ELB

- Place the two plastic spacers on the ELB logic board (they must both
be facing upwards)

- Place the optional board on the two plastic spacers
=  Secure the optional board with 5 mm hexagenal screws

-~ Insert the optional cable, ensuring that the connectors on the
optional board and on the ELB logic board are paired correctly

-  Replace the cover of the ELB

- lInsert the cable in the pin pad or badge reader and in the WS adapter
{connector 1labhelled "OPTION" located on the back panel of the ELB)
and secure the relative connectors

- Switch thé work station on and run the DVCS tests {local operating
mode), described in section 3.4.3 to control that the pin pad or
badge reader and the work station are cperating correctly

4114250 B (0} ELB 3484 - General Service Manual 4-9




OPTIONAL MOUNTING SCREW

BOARD CABLE \

., ELB CONNECTOR

04""/1

FAN 4 y * PanEL
———D :
y t
POWER SUPPLY ° |
GROUP ~
PLASTIC
h
SPACERS
1
)
\
\ OPTIONAL
ELB LOGIC BOARD {BA 128) —— BOARD
{60 329)

Fig. 4-7 1Installing the Optional Board for Pin Pad and Badge Reader
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FOREWORD

an L1 system with MOS operating system may be tested without interrupting

This manual provides information on how the serial peripheral devices of ‘
the activity of other users on the system. d

SUMMARY

The manual will describe all cperations performed in connection with the
Run Time diagnestic monitor.

This monitor permits progress of the test programs run to be followed
closely.

Chapter 1 describes the procedure involved in starting execution of a
test program.

Chapter 2 describes the keyboard, badge reader and display tests.
Chapter 3 deals with the tests performed on the printers.

The complete list of the programs described is given below:

FILE NAME PERIPHERAL BEING TESTED
PR2845 PRINTER PR 2845
PR2890 PRINTER PR 2890
PR1470 PRINTER PR 1470
PR1480 PRINTER PR 1480
PR1482 PRINTER PR 1482
PR1490 PRINTER PR 1490
PR15 PRINTER PR 15
PR1580 PRINTER PR 1580
PRY7 PRINTER PR 17
PR19 PRIKTER PR 19
PR2835 PRINTER PR 2835
PR2880 PRINTER PR 2880
PR330D PRINTER PR 3300
PR340 PRINTER PR 340
PR3600 PRIKTER PR 3500
PR37 PRINTER PR 37
PR38 PRINTER PR 38
PR40 PRINTER PR40
BDG BADGE READER
V1D DISPLAY

KEY KEYBOARD

RELATED PUBLICATIONS

- L1 Functional Checks Manual code no. 4111930 B
~ PMM and Drive Primitives cocde no. 4004670 F
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1. THE DIAGNOSTIC MONITOR

1.1 GENERAL

The monitor is designed for use in loading a diagnostic program chosen
from those available in the diagnostic library.

This chapter will describe the system and diagnostic monitor operations
involved in the selection and execution of a diagnostic program.

1.2 SYSTEM AND DIAGNOSTIC MONITOR OPERATIONS

To select a diagnostic program and start execution, the diagnestig
monitor must first be activated and the file name of the program called

up-
For diagnostic monitor activation, there are twe possibilities:

1. The configuration file GRANDPA contains the instructions needed to
activate the diagnostic monitor so that when system process GRANDPA
is implemented, a menu including the diagnostic  enviromment
identifier name {(RTDIAG) is displayed.

After the menu is displayed by GRANDPA, the user need only type in
the number of the identifier name RTDIAG and hit CR.

2. The configuration file GRANDPA does not have the instructions needed
to activate the diagnostic monitor - in this case, the diagnostic
monitor is activated in SHELL.

The operator must activate the SHELL envirenment {prompt MCL), type
in RTDIAG and hit the CR key.

4110080 ¥ (0} Run Time Diagnostic 1-1



1.2.1 CALLING P A DIAGNOSTIC FILE

When the diagnostic monitor is activated, a list of diagnostic programs
is displayed. U

The complete list of diagnostic programs available is given below:

LISTING OF TEST PROGRAMS AVAILABLE

VIDED BDG KEY PR15
PR17 PR1% PR37 PR38
FR40D PR340 PR1470 FR1480

PR1482 PR1490 PR1580 PR2835
PRZ845 PR2880 PR28%0 PR3300
PR3600

1f there are cver 20 programs, the monitor will display them 20 at a time
with the following message:

DO YOU WANT CONTINUE LISTING ?
IF YES PRESS Y IF NO PRESS ANOTHER KEY

The operater may continue or suspend display of the list by respending as
indigated above.

After the 1ist of programs is displayed, the monitor prepares for
execution of a diagnostic program from the list by displaying the
following message:

SELECT ONE TEST PROGRAM TYPING THE RELATIVE NAME

The operator must type in the name of the program required and hit the CR
key. :

When the program has been selected, the monitoer asks the operator if
another diagnostic program is to be run by displaying the message:

DO YOU WANT CONTINUE TEST ?
PRESS Y FOR YES ANOTHER KEY FOR ND
If the answer is "'yes'", the moniter asks for the name of the next test.

1f the answer is 'ng'", the envirormment switches back to the GRANDPA menu.

1-2 4110080 v {(0)




2. 1/0 DEVICE TESTING

2.1 SCREEN
2.7.7 GENERAL
The main aim of this program is to check and test the gquality of the

hardware of a display connected to a werkstation.

2.1.2 DESCRIPTION

The characteristics of the display are checked using the operating system

resources at the user's disposal.

The test is designed to check all the functions of the screen and 1is in
four different parts, each for a particular function.

No specific user action is required for execution of the test; however,
the user does have to ensure the single test stages are executed
perfectly. The program will allow & suitable interval for a sight check
to be carried cut at the end of each stage.

2.1.3 PART 1

1n this part, the display characteristics (size, operations, etc.} are
combined to form a display containing all the display and format mode
information (row numbers, column numbers, total screen dimensions), as
these are the parameters used in display programming.

The display data has the following significance:

- 00 = 15 inch graphic black & white
- 01 = alphanumeric trivalent
-~ 02 = 9/5 inch graphic black & white
- 03 =15 inch alphanumeric, trivalent, black & white
- 04 = 14 inch graphic colour
- 06 = 9 inch alpharumeric colour
"= 07 =14 inch alphanumeric, colour

4110080 V {0) Run-Time Diagnostic _ 2-1



The entire character set for the particular display unit is now
displayed. As trivalent displays have three modes of operation, the
character set in this case is repeated three times, after due formatting.
There is 21so a particular display after each new setting.

2.1.4 PART 2

This part checks that the pixels comprising the characters are set
correctly for all screen positions.

This is done by filling the entire screen with “H" characters.

2-1.5 PART 3

This stage checks that the cursor behaves correctly in all screen
positions.

1t should be noted that this test is also performed by the program
itself. For a simple check of the curser position, the letter '"0" is
displayed.

2.1.6 PART 4

This stage is designed te test all the attributes of the characters
extended to the complete screen.

The test is 10 consecutive steps, each on the whole screen. A single
video page will contain on the first line the description of the current
attribute. An improved display is had by completely filling the screen
with "0" characters.

The steps are:

- high frame

- low frame

- left frame

- right frame

« blinking screen

- highlight

-  reverse screen

- entire frame + blinking screen

- entire frame + highlight

- entire frame + reverse screen,

2-2 4110080 v {0)




2.2 BADGE READER

This program checks the badge by reading and writing specific magnetic
medium bytes.

Each time the badge is to be inserted, the system console will display a
message which always ends as follows:

RUN THE BADGE

after which the program waits for the badge to be inserted in its slot by
the operator.
The badge must always be the same for the entire duration of the test.

At the start, the origimal tracks Z and 3 are read, their contents are
stored and displayed on the system console.

Three tests are then run in order to ascertain device quality., Each
consists of:

~ one part in which specific comparisen models are written and
compared;

- another part in which the models read are written again.

These models are then repeated until the original length of track 3 has
been covered.

Samples patterns included are:

~ the entire character set for the first test.

- values 55 and 33 in the second and third tests, respectively (these
samples will have an incremented number of consecutive on and off
hits to give the head different magnetic densities).

At the end, the program will write the origiral patterns on track 3,

leaving them unchanged; a subsegquent read and display pattern will
show the strip contents have not been changed.

41170080 ¥V (@) Run-Time Diagnostic 2-3



2.3 KEYBOARD

This test is desigmed to check that the firmware and the hardware of a
keyboard connected to a specific workstation are in correct working
order.

As the OLIVETTL L1 range has a wide number of different national
character sets, the user will be prompted as follows:

ENTER KEYBOARD VERSION

Depending on the answer given, the system will set itself for the
relative identifier.

The identifier is usually the numeric key en the bottom of the keyboard
panel, preceded by the three letters TAS

The program is now rurning and displays a drawing of the keyboard on the
workstation screen.
The user must now press the keys and check that the relative cell of
keyboard drawing is c¢oloured in. The program will alsc automatically
check that the right key has been pressed.
With the control keys, the test is carried out in the following steps:
-  FUNCTIONAL KEYBOARD

the operator presses the functional parts of the keyboard
- HORMAL

the operator presses all the keys in lower case in the alphanumeric
part of the keyhoard

- SHIFT
the operator presses all keys with the "shift" key held down
- LOCK
the operator presses all keys with the “lock™ key held down
- CONTROL N
the operator presses all keys with the "contrel" key held down
- REPEAT

the operator presses all keys with the "repeat" held down.

The program carries out these steps automatically checking the number of
characters pressed, depending on the type of keyboard.

1f a key is found to be faulty, the program is ipterrupted and the
operator will have to eliminate the fault,
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3. TESTS FOR PRINTERS

3.1 GENERAL

The procedures te test the printers, badge reader, keyboard and screen
will be described in this chapter.

Correct test execution requires implementation of the following features:
- Dlivetti Controlled Mode for data transmission protocol

- 8 bits per character

-  Automatic Line-Feed on CR disabled.

When an error occurs, the program is interrupted and a message is

displayed. For significance of the messages, see the "PMM REFERENCES
MANUALY, code no. 4004670F. :

‘Note: if a diagnostic program requires a particular DIP-switch or jumper

configuration, the service technician should be called.

Some examples of tests made will be given below.
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Graphic features test
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3.2 PR 15

Before the test starts, the operator is asked for the printer (system or
workstatieon) configuration status. ‘ '

The prompt displayed is:
15 PR 15 PRINTER SYSTEM ? {Y/N)

1f the printer is the system printer, the operator is asked to give its
identity number as follows:

ENTER PRINTER ENTRY{1..3)

The test is in three separate parts.

Before each part, the operator is prompted:
DO YOU WANT MAKE PHASE n 7 (Y/N)

where n is 1, 2 or 3,

The characteristics to be checked are:

1. Three possible print pitches: 10 charfinch, 12.5 charfinch, 16.6
char/inch; double height printing; double printing.

In the course of the test, a number of character strings will be printed
on a form as gescribed helow:

- two lines printed in each print format (normal, double height and
cerrespondence quality in the three different steps);

- 10 lines of "X" characters printed, alternating line feed and
half-line feed

- 5 lines of "X" characters overlaid with other X" characters to
check horizontal and vertical alignment in two-way printing;

-. 5 lines of "0" characters overlaid with "I" characters to test
print character centering;

- 5 lines of "E" characters overlaid with "H"' characters to ensure
correct justificatien;

- 5 lines of "E" characters printed 2t decreasing distances so as
to check head response to varying accelerations.

| Vertical positioning before each step is handled by a wertical
tabulation program.
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2. Printing of al)l pational graphic character sets.

In this test, all the national character sets available are printed
twice.

The default character set is printed at the start and at the end.

Before this part of the test starts, the operator is asked if the default
character set is the Greek set:

15 DEFAULT SET GREEK ? (Y/N}

Each character set is accompanied by the relative country name.

The printing order is:

DEFAULT SET

INTERNATIONAL
- GERMANY
-  PORTUGAL
- 5PAIN
- DENMARK_NORWAY
-  FRANCE
- T¥ALY
- SWEDEN_FINLAND
-  SWITZERLAND
=  GREAT BRITAIR
- USA_ASCII
-  GREEK
- ISRAEL
-  DEFAULT SET

3. Bit Image (BIM} graphic features.

In this test, 10 lines are printed on a form for each of the six BIM
components, positive and negative.

The operation is repeated for all densities (84, 72, 63, 56, 50
dots/inch).

MOTE: fForms must be a minimum of 70 lines long and 12" wide.
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3.3 PR YY

Before the test starts, the operator is asked for the printer (system or

workstation) cenfiguration status. ‘ r
The prompt displayed is:
IS PR 17 PRINTER SYSTEM ? (Y/N}

If the printer is the system primter, the operator is asked to give its
identity number as follows:

ENTER PRINTER ENTRY{1..3)

The test is in three separate parts.

Before each part, the operator is prompted:
DO YOU WANT MAKE PHASE n ? (Y/N)

where n is 1, 2 or 3.

The features to be checked are:

1. Three possible print pitches: 10 charfinch, 12.5 char/finch, 6.6
char/inch; double height printing; double primting.

In the course of the test, a number of character strings will be printed
on a form as described below:

-  two lines printed in each print format (mormal, double height and
correspondance quality in the three different steps);

- 10 lines of 'X" characters printed, alternating line feed and
half-line feed

- 5 lines of "X" characters overlaid with other "X" characters to
check horizontal and vertical alignment in two-way printing;

- 5 lines of "0" characters overlaid with "I" characters to test
print character centering;

- 5 lines of “E" characters overlaid with "H" characters to ensure
correct justification;

- 5 lines of "E" characters printed at decreasing distances so as
to check head response to varying accelerations.

Vertical positioning before each step is handled through a wvertical
tabulation program.
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2. Printing of all mational graphic character sets.

In this test, all the national character sets available are printed
twica.

The default character set will be printed at the start and at the end.

Before this part of the test starts, the operator is asked if the default
character set is the Greek set:

15 DEFAULT SET GREEK ? {Y/N)
Each character set is aécompanied by the relative country name.
The printing order is:

- OEFAULT SET

- INTERNATIONAL

- GERMANY

- PORTUGAL

-~ SPAIN

- DENMARK_NORWAY

-  FRANCE

- ITALY

- SWEDEN_FINLAND

-  SWITZERLAND

~  GREAT BRITAIN

- USA_ASCIL
-~  GREEK
- ISRAEL

-  DEFAULT SET
3. Bit lmage (BIM) graphic features.

In this test, 10 lines are printed on a form for each of the six BIM
components, positive and negative.

The operation is repeated for all densities (84, -72, 63, 556, 50
dots/inch).

NOTE: Forms must be a minimum of 70 lines leng and 12" wide.
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3.4 PR 1%

Before the test starts, the operator is asked for information on the
printer status.

The first question relates te the configuration {system or workstation
printer] while the second is on the firmware level.

The prompts are:

- 15 PR 19 PRINTER SYSTEM ? {Y/N)

If the printer is the system printer, the operator is asked to
specify its identity number:

ENTER PRINTER ENTRY(1..2)

-  ENTER FW EXTENSION LEVEL
1 : Basic FM

2 : Basic FW + APL
3 : Basic FW + TEXT COMM
4 : Basic FW + BIM

The test is in two separate parts.

3.4.1 TEST DESCRIPTION -

The program tests both the hardware and the firmware characteristics of
the printer.

The two parts are:

1. A number of pre-defined characters are printed thus testing the
mechanical parts and the control firmware through the controlled
activation of the head and the paper feed motor

2. Depending on the printer configuration, the default character set is
printed and the extended firmware features are checked.

3.4.2 PART 1
In this part, character sets are printed on a form:
The test in this part is alsc in two parts:

1. Head motor activation and paper feed tests

Character strings are printed on half a form to test when absolute
displacements are made when the left margin is re-defined.
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Befere the test starts, the printer goes through an initialization phase
{non-cperative commands, such as format definition, module selection
etc.)

In each test, five 20-character lines are printed where two tests are
performed on each line in the following order:

- double-size characters

- 16.6 char/inch write pitch
The two tests are related in that they print characters of
maximum and minimum width

-  underline

-  back-space printing
this step is linked to the previous one and prints the character
set with a backspace and an underscore to highlight differences
with the previcus step

- printing of two overlapping lines of "X'" characters
to highlight =ligrment between the diagenal TIines and the
characters themselves

~ & line of "E" characters overlaid with "H" characters
to highlight character alignment

- a line of "0" characters overlaid with "1" characters
to highlight character centering

-~ printing with a 12 char/inch pitch

- printing of “E™ characters in different positions
progressively reducing time between printing of one character and
the next.

2. Print tests with relative horizontal displacements and horizoatal amd
vertical tabulation proqrams.

The other half of the form used for the tests above 15 wused with
reverse horizontal order.
The form is inverted to allow any operational differences in the
print path to be checked.

3.4.3 PART 2

In the test, 16 limes are printed with a constantly increasing 1line
spacing (from 1 te 8 lines) so as to test the paper feed metor.

The irregular head movements are commanded by way of the relative
vertical and horizontal pesitioning fumetions.

The data requested at the start of the test will also be required during
testing.
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The course the test takes
1. basic equipment

the characters of the
2. basic equipment + APL

the characters of the

printed alternatively.

As the entire APL set
several lines.

depends on the equipment

default set are printed

default set and those

is of 127 characters,

3. basic equipment + TEXTCOMMUNICATION

Character strings are

printed in the following

- 2 lines with the default characters

- 12 lines with the

national characters

installed:

of the APL set are

they are printed on

order:

- 2 lines with the textcommunication characters.

With the national character sets, the name of the country they belong
to is printed out afterwards.

The nationmal character sets available are:

-  INTERNATIONAL {(RUSSTA 1)

- GERMANY {RUSSIA 2)

-  PORTUGAL

~ SPAIN

- DENMARK-NORWAY
-  FRANCE

- ITALY

~  SWEDEN-FINLAND
- SWITZERLAND

-  GREAT BRITAIN

- USA-ASCI1 {GREECE}

-  JAPAN

3-12
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J

If a certain country is missing, the corresponding line will
skipped.

basic equipment + BIM firmware

the following are printed in crder:

- 1 line with the default characters,
- 14 lines with the BIM characters,

- 1 line with the defsult characters.

For each BIM line, information on the needle and its position
negative and positive mode will also be given,

4110080 V (0) Run-Time Diagnostic
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3.5 PR 37

Before the test starts, the operator is asked to enter the printer status
(system printer or workstation printer}.

The

prompt displayed is:

1S PR 37 PRINTER SYSTEM ? (Y/N)

In the course of the test, a number of character strings will be printed

on a

form as described below:

3 lines in normal print

3 lines in highlight

4 lines underscored. This is performed by alternately selecting the
print option on one line and then on the next by underlaying each
character printed with the " " character
strings of 8 "H" characters are printed with a progressively
increasing line feed and usimg reverse line feeds (line feeds are:
1/6, 3/12, 1/3, 5/12, 1/2);

character strings with half line feeds forwards and backwards are
printed

4 lines of "X" characters overlaid with other "X" characters to check
horizontal and vertical alignment in two-way printing;

4 lines of "0" characters overlaid with "I'" characters to test print
character centering;

4 lines of "E" characters overlaid with *"H" characters to ensure
correct justification;

4 lines of "E" characters printed at decreasing distances so as to
check head response to varying accelerations.

all the characters on the daisy wheel are printed twice. The operator
will respond to the following prompt:

TELETEXT SET 2 (Y/M}

by specifying the type of daisy wheel,

NOTE: Forms must be at least 72 lines lomg and 13.2 inches wide.
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3.6 PR 38

Before the test starts, the operator is asked to enter the printer status
{system printer or workstation printer).

The prompt displayed is:

15 PR 38 PRINTER SYSTEM 7 (Y/N)

If the printer is the system printer, the opertor must now specify its
identity number as follows:

ENTER PRINTER ENTRY(1..3}

The test is in three separate parts.

Before each part, the program prampts:

DO YOU WANT MAKE PHASE n 7 (Y/N)

where n is 1, 2 or 3.

The features to be checked are:

1. Printing passibilities:

In this test, a form is required on which to print a number of
character strings as outlined below:

- 4 groups of lines are printed, one for each of the 4 pitches (10
charfinch, 12 c¢har/ineh, 15 c¢harfinch, proportional spacing).
Each set consists of:

a

a

a2

a

line printed in draft form

line printed in bold face

line printed in a mode similar to letter quality
line printed in letter quality

line printed in double thickness.

- 4 underscored lines. The underscore is performed by alternating
or consecutive lines between the underscore option and use of the
" " character under each character printed;

4110080 v (0)
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2.

strings of 8 "H" characters are printed with & progressively
increasing line feed and using reverse line feeds (line feeds
are: 1/6, 3/12, 1/3, 5/12, ¥/2);

character strings with half line fesds forwards and backwards are
printed

4 lines of "X" characters overlaid with cther "X" characters to
check horizontal and vertical alignment in two-way printing;

4 lines of ")" characters overlaid with "I" characters to test
print character centering:

4 lines of "E" characters overlaid with "H" characters to ensure
correct justification;

4 lines of “E" characters pr1nted at decreasing distances so as
to check head response te varying accelerations,

All national graphic character sets printed.

This test requires a form on which to print the character sets available,
The first set to be printed is the default character set.

Each character set is accompanied with the name of the country.

The

316

sets, in order, are:

DEFAULT SET
GERMANY

PORTUGAL

SPAIN

DENMARK_NORWAY

FRANCE

ITALY

SWEDEN_F INLAND .
SWITZERLAND

GREAT BRITAIN

USA_ASCTI

JAPAN

TEXTCOMMUNICATION SET

SEMIGRAPHIC SET

4110080 v (0)
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- OCRB SET
3. Bit image (BIM) graphic features.

In this test, a form on which to print the operations outlined below is
required,

- 4 lines are printed for each of the 8 BIM components in which the
bit in question is set.

Printing is in positive and in negative both in normal and zoom
mode.

- 6 lines are printed in which all the BIM bits are set, constantly
increasing the distance in elementary steps between the
herizontal dots,

~ .The previous step is repeated in high resolution.

NOTE: Forms must be at least 72 lines leng and 13.2 inches wide.
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3.7 PR 401 /2/3/4/5

Before the test starts, the operator is asked for the printer (system or
workstation) configuration status,

The prompt displayed is:
1S PR 40 PRINTER SYSTEM ? (Y/N)

1f the printer is the system printer, the operator is asked to give its
identity number as follows:

ERTER PRINTER ENTRY{1..4)

The test is in four separate parts.

It is run on a form inserted in the front feeder.

When the program wants to print with this device, it starts & dialogue
with the operator.

The following message is first displayed on the screen:

INSERT DOCUMENT

after which, the procedure is as follows:

a} At the start, the LED "STATION 1" lights to show that the program is
ready to be run; the LED "TURN PAGE" then comes on, indicating that a
new form should be inserted.

b} Each time a form or bank passbook is entered, the operator should
press the 'STATION 1" key to inform the system that the program can
continue.

The test is in three separate parts, performed only if the operater
replies affermatively to the program prompt:

In the first two cases, the prompt is:
DD YOU WANT MAKE PHASE n ? (Y/N)

where n is 1 or 2. For the third part, the following messages are
displayed:

DO YOU WANT TEST ON MAGNETIC STRIP ? (Y/N)

DO YOU WANT TEST ON OPTICAL READER ? (Y/N)

The features toc be checked are:

1. Three posible write pitches - 10 charfinch, 12 charfinch, 16.6
char/inch; double printing; double height printing; character set
selection (default and OCRB), line feed selection.

B8efore the procedures start, an initiazlization is performed in which

the program informs the user which part of the automatic feeder is
active {left or right side), for insertion of the forms or bank
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passhooks,

In this stage, the operator will be asked to specify which type of
optional device is present, if any:

two lines printed in each format {normal print, double height,
double width in the three print pitches);

a column consisting of two rows with 10 "X" characters using the
double line spacing feorward and single line spaging back is
printed;

a column of twe rows of ten "X" characters obtained by
proportionally altering the line spacing;

§ lines of "X" characters overlaid with other "X" characters to
check horizontal and vertical alignment in two-way printing;

5 lines of 0" characters overlaid with "1" characters to¢ test
print character centering;

5 lines of “E" characters overlaid with "H" characters to ensure
correct justification;

5 lines of "E" characters printed at decreasing distances so0 as
to check head response to varying accelerations.

BIM graphic features.

The character sets printed are the default set and the OCR B set.

This test cannct be run on the PRA0/.

The features to be checked are:

printing of sixteen lines by setting the BIM elements one by one
in positive and negative

a number of bands are printed where all the BIM bits are set, to
check the different print densities

user graphic font loading (DOL) is tested by loading and printing
a rectangular shape character.
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Optional devices.

In initialization, the user is asked to specify the type of optiocnal
device present.

The reguest is:

WHAT OPTION 15 PRESENT ?

1> MAGRETIC STRIPE

2> OPTICAL READER

ENTER CHOICE (1 ..2)

Depending on the answer, the procedure is as follows:

1f the device is 3 magnetic stripe reader, the program first
saves what it reads from the bank passhook inserted, then
sequences of characters with an increasing number of significant
bits (1, 3, 7) are written and read thus giving the head
different magnetic densities.

1f the device is an optic reader, the check is made by first
writing and then reading all legible characters.

& check is then made to znsure that what is read is the same as
what was written.

The test can be run on PRA0/3, FR4A0/4 (magnetic stripe) and PRA0/S
{optic reader).

NOTE: The form used must be UNI A4 format.
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3.8 PR 340

Before the test starts, the operator is asked to enter the printer status
{system printer or workstation printer).

The prompt is:

15 PR 340 PRINTER SYSTEM ? (Y/N)

In the test, a form is required on which to print a number of character
strings as outlined below:

3 lines printed in normal mode

3 lines printed in highlight mode

4 underscored lines. The underscore is performed by alternating on
consecutive lines between the underscere option and use of the " "
character under each character printed; )
strings of 8 "H" characters are printed with a progressively
increasing line feed and using reverse line feeds (line feeds are:
1/6, 3/12, 1/3, 5/12, 1/2);

character strings with half line feeds forwards and backwards are
printed

4 lines of "X" characters overlaid with other "X characters to check
horizontal and vertical alignment in two-way printing;

4 lines of "0" characters overlaid with "I" characters to test print
character centering;

4 lines of "“E" characters overlaid with "H'" characters to ensure
correct justification;

4 lines of "E" characters printed at decreasing distances so as to
check head response to varying accelerations,

the set of characters on the daisy-wheel is printed twice. 1In this
step, the user must answer the following prompt:

TELETEXT SET 2 (Y/N)

in which the type of daisy-wheel must be specified.

MOTE: Forms must be at least 72 lines long and 13.2 inches wide.
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3.9 PR 1470

Before the test starts, the operater 1is asked for printer status
information. ‘
The first question is on the printer configuration {system printer or d
workstation printer) and the second is on the firmware extension level,

The prompts are as follows:

- 15 PR 1470 PRINTER SYSTEM ? {(Y/N)

If the printer is the system printer, the operator must enter its
identity number as follows:

ENTER PRINTER ENTRY(1 o 2}
-  ENTER FW EXTENSION LEVEL

1 : Basic FW

2 : Basic FW + APL

3 : Basic FW + TEXT COMM

4 : Basic FW + BIM

The test is in two separate parts.

3.9.1 TEST DESCRIPTION

The program checks the printer hardware and firmware characteristics.

The two test stages are:

1. A number of pre-defined characters are printed thus testing the
mechanical parts and the control firmware through the controlled
activation of the head and the paper feed motor

2. Depending on the printer configuration, the default character set is
printed and the extended firmware features are checked.

3.9.2 PART 1

In this part, character sets are printed on a form.

The test in this part is also in two parts:

1. Head motor activation and paper feed tests

Character strings are printed on half a form to test when absolute
displacements are made whern the left margin is re-defined.
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Before the test starts, the printer goes through an initialization phase
{non-operative commands, such as format definition, module selection
etc.)

1n each test, five 20-character lines are printed where two tests are
performed on each line in the following order:

- double-size characters

~ 16.6 char/inch write pitch .
The two tests are related in that they print characters of
maximum and minimum width

- underline

-  back-space printing
this step 1s linked to the previous one and prints the character
set with 2 backspace and an underscore to highlight differences
with the previous step

- printing of two overlapping lines of “X' characters
to highlight alignment between the diagonal lines and the
characters themselves

- a line of "E" characters overlaid with "H" characters
to highlight character alignment

- a line of "0" characters overlaid with "I" characters
to highlight character centering

- printing with a 12 char/inch pitch

-~ printing of "E" characters in different pesitions
progressively reducing time between printing of one character and
the next.

2. Print tests with relative horizontal displacements and horizontal and
vertical tabulation programs.

The other half of the form used for the tests above is used with
reverse horizontal order.
The form is inverted to allow any operational differences in the
print path to be checked.

3.9.3 PART 2

In the test, 16 lines are printed with a constantly increasing line
spacing {from 1 to 8 lines) so as to test the paper feed motor.

The irregular head movements are commanded by way of the relative
vertical and herizontal positioning functions.

The data requested at the start of the test will also be wused in the
course of the test.
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The ceourse the test takes depends on the equipment

1. basic equipment

the characters of the default set are printed

2. basic equipment + APL

the characters of the defauvlt set and those

printed alternatively.

As the entire APL set is of 127 characters,

several lines.

3. basic equipment + TEXTCOMMUNICATION

Character strings are printed in the following
= 2 lines with the default characters

« 12 lines with the national characters

installed:

U
of the APL set are

they are printed on

arder:

~ 2 lines with the textcommunication characters,

With the national character sets, the name of the country they belong

to is printed out afterwards,

The national character sets available are:

- INTERNATIONAL (RUSSIA 1}
- GERMANY (RUSSIA Z)
-  PORTUGAL

- SPAIN

=  DENMARK-NORWAY

- FRANCE

- ITALY

- SWEDEN-FINLAND

-  SWITZERLAND

-  GREAT BRITAIN

- USA~ASCI1 (GREECE}
- JAPAN

If a country is missing, the corresponding line will be skipped.
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4. basic equipment + BIM fireware
the following are printed in order:
= 1 line with the default characters,
- 14 lines with the BIM characters,
- 1 line with the default characters.

for each BIM line, information on the needle and its position
negative and positive mode will also be given.
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3.10 PR 1480

Before the test starts, tha operator is asked to specify if the printer
status (system or workstation printer).

The prompt is:
1S PR 1480 PRINTER SYSTEM 7 {Y/N)

If fhe printer is the system printer, the operator is asked to give its
identity number:

ENTER PRINTER ENTRY(1..4)

The test is in four separate parts.

The features to be tested are:

1. Three possible print pitches: 10 charfinch, 12 charfinch, 16.6
char/inch; double printing; underline; four—colour and two—coiour
printing,

In the test, the character strings listed below are printed on a form for
sprockets of more than 13" wide:

- two lines printed in all the colours for each format (normal
printing, double printing, three print pitches);

- two sets of five lines each are printed, first with a line feed
of 6 lires/inch and then 8 lines/inch;

2. Print graphics.

In the test, the character strings listed below are printed on a form for
sprockets of more than 13" wide:

- 5 lines of "X" characters overlaid with other “X" characters to
check horizontal and vertical alignment in two-way printing;

- & lipes of '"O" characters overlaid with "I" characters to test
print character centering;

~ & lines of "E" characters overlaid with "H" characters to ensure
correct justification;

- 5 lines of "E" characters printed at decreasing distances so as
to check head response to varying accelerations.

- 5 lines from the graphic font available selected through DIP-
switches are printed.
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3. BIM graphics

A line is printed for each needle in the print head both in positive and
in negative and in the four different colours.

4. Automatic feeder.

A UNI A4 form, inserted in the automatic feeder, is used in this test,
Before the program prompts are answered affermatively, the form must be
inserted in the feeder, which will position it automatically.

The check will be made by printing 2 number of strips censisting of "H"
characters at a decreasing vertical distance while absolute and relative

settings both forwards and backwards are made.

Following the test, the form is ejected.

NOTE: Forms used must be UNT A4 format.
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3.11 PR 1482

Before the test starts, the operator is asked to specify the status of
the printer (system or workstation printer). ‘ 4

The prompt is:
1S PR 1482 PRINTER SYSTEM # (Y/N}

1f the printer is the system printer, the operator is asked to specify
its identity rumber:

ENTER PRINTER ENTRY(1..3)

The test is in three separate parts.

In the first two parts, the prompt used is:
DO YOU WANT PHASE n 7 (Y/N)

where n is 1 or 2.
In the third part, the message displayed is:

DO YOU WANT MAKE TEST ON DPTLICAL READER ? (Y/N)
The features to be checked are:

1. Three possible print pitches — 10 charfinch, 12 char/finch, 16.6
char/inch; double printing; underline; two colour printing.

In the test, character strings are printed on special forms for sprockets
more than 13" wide.

- Three lines printed per format (normal print, double printing, in
two colours in the three print pitches},

- Two groups of five lines printed, the first with a & lines/inch
spacing and the second with B lines/inch,

2. Print graphics.

Here again, character strings are printed on special forms for sprockets
more than 13" wide.

= 5 lines of "X" characters overlaid with other X" characters to
check horizontal and vertical alignment in two-way printing;

- 5 lines of "0" characters overlaid with "1" characters to test
print character centering;

- 5 lines of “E" characters overlaid with "H" characters to ensure
corract justification;

- 5 Yines of “E" characters printed at decreasing distances so as
to check head response to varying acceleratiens,
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- 5 lines from the graphic font available selected through
switches are printed,

Vertical positioning befere each step is handled by a vert
tabulation program,

3. Optic reader

The form required should be 23 lines long and print pitch 6 lines/inc
The form is inserted in the form feeder.

Before this, the operator is prompted as follows:

INSERT SHEET

The form is read only if the response to the following question
affermative:

DO YOU WANT READ ? {Y/N)

A11 the characters legible will then be printed.
These characters are then read and compared with those written.

After they are compared, the form is sent under a cutter which cuts
when in line with the notch on the feeder.
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3.2 PR 14%0

Before the test starts, the operator 1is asked for printer status
information,

The first question is on the printer configuration (system printer or
workstation printer) and the second is on the firmware extension level,
The prompts are as follows:

- 15 PR 1490 PRINTER SYSTEM ? (Y/N)

1f the printer is the system printer, the operator must enter its
identity number as follows:

ENTER PRINTER ENTRY(1 o 2)
- ENTER FW EXTENSION LEVEL

1 : Basic FMW
2 : Basic FW + APL
3 : Basic FW + TEXT COMM
4 : Basic FW + BIM

The test is in two separate parts.

3.12.1 TEST DESCRIPTION

The program checks the printer hardware and firmware characteristics.

The two test stages are:

1. A number of pre-defined characters are printed thus testing the
mechanical parts and the control firmware through the controlled
activation of the head and the paper feed motor

2, Depending en the printer configuration, the default character set is
printed and the extended firmware features are checked.

3.12.2 PART 1

In this part, character sets are printed on a form.

The test in this part is also in two parts:

1. Head motor activation and paper feed tests

Character strings are printed on half a form to test when absolute
displacements are made when the left margin is re-defined.
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Befere the test starts, the printer goes through an initialization phase
{non-operative commands, such as format definition, module selection
etc.)

In each test, fiveé 20-character lines are printed where two tests are
performed on each line in the following order:

- double-size characters

- 16,6 charfinch write pitch
The two tests are related in that they print characters of
maximum and minimum width

- underline

-  back-space printing
this step 1s linked to the previous one and prints the character
set with a backspace and an underscore to highlight differences
with the previcus step

- printing of two overlapping lines of "X" characters
to highlight alignment between the diagonal lines and the
characters themselves

- a line of "E" characters overlaid with "H" characters
to highlight character alignment

- a line of 0" characters overlaid with "I" characters
to highlight character centering

- printing with a 12 char/inch pitch

- printing of “E" characters in different positions
progressively reducing time between printing of one character and
the next.

2. Print tests with relative horizontal displacesents and horizontal and
vertical tabulation programs.

The other half of the form used for the tests above is wused with
reverse horizontal order.
The form is inverted to allow any operaticnal differences in the
print path to be checked.

3.12.3 PART 2

In the test, 16 lines are printed with a constantly increasing line
spacing (from 1 to 8 lines) so as to test the paper feed motor.

The irregular head movements are commanded by way of the relative
vertical and horizontal positioning functions.

The data requested at the start of the test will also be wuvsed in the
course of the test.
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The course the test takes
1. basic equipment

the characters of the
2. basic equipment + APL

the characters of the

printed alternatively.

As the entire APL set
several lines.

depends on the equipment

default set are printed

default set and those

is of 127 characters,

3. basic equipment + TEXTCOMMUNICATION

Character strings are

printed in the following

- 2 lines with the default characters

= 12 lines with the

national characters

installed:

J

of the APL set are

they are printed on

order:

- 2 lines with the textcemmunication characters,

With the natienal character sets, the name of the country they belong
to is printed out afterwards. '

The national character sets available are:

- INTERNATIONAL (RUSSIA 1)

- GERMANY (RUSSIA 2)

- PORTUGAL

- SPAIN

- DENMARK-NORWAY
-  FRANCE

- ITALY

- SWEDEN=-F INLAND
-  SWITZERLAND

-  GREAT BRITAIN

- USA-ASCII (GREECE)

- JAPAN

If a country is missing, the corresponding line will be skipped.

3=-32
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basic equipment + BIM firmware

the following are printed in order:

- 1 line with the default characters,
- 14 lines with the BIM characters,

= 1 line with the default characters.

For each BIM line, informaticn on the needle and its position
negative and positive mode will also be given.
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3.13 PR 1580

Before the test starts, the operator is asked to supply information on
printer status (system printer or workstation printer}, ‘ '

The prompt displayed is:
1S PR 1580 PRINTER SYSTEM 7 (Y/N)

If the printer is the system printer, the operator must now enter its
identity number as follows:

ENTER PRINTER £NTRY(1..3)

The test is in three separate parts.
Before each, the program prompts:
DO YOU WANT MAKE PHASE n ? (Y/N)
where n is 1, 2 or 3.

The features toc be checked are:

1. Printing:

In the test, some character strings will be printed on a form as
follows:

- 4 groups of lines are printed, one for each pitch (10 char/inch,
12 char/finch, - 15 char/inc, proportional spacing). Each group
consists of:

- a lime printed in high definition

- a line printed in low definition

- a line printed in bold face

- a double height line

- a double print line.

For the 15 char/inch spacing, only two lines are printed, one in
high definition, the other in bold face as the other print modes
are not compatibile.

~ & underscored lines. The underscore is performed by alternating

on consecutive lines between the underscore option and use of the
" " character under each character printed;
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strings of 8 "H" characters are printed with a progressively
in¢reasing line feed and using reverse line feeds (line feeds
are: 1/12, 1/8, 1/6, 3/12, 1/3, 512, 1/2);

character strings with half line feeds forwards and backwards are
printed

4 lines of "X" characters overlaid with other "X" characters to
check horizontal and vertical alignment in two-way printing;

4 lines of 0" characters overlaid with "I" characters to test
print character ¢entering;

4 lines of "“E" characters overlaid with "“H" characters to ensure
correct justification;

4 lines ef "E" characters printed at decreasing distances so as
to check head response to varying accelerations.

2. All national graphic character sets printed.

This test requires a form on which to print the character sets available.
The first set to be printed is the default character set.

Each character set is accompanied with the name of the country.

The sets, in order, are:

DEFAULT SET
GERMANY
PORTUGAL

SPAIN
DENMARK_NORWAY
FRANCE

ITALY

SWEDEN_F INLAND
SWITZERLAND
GREAT BRITAIN
USA_ASCII
TEXTCOMMUNICATION SET

SEMIGRAPHIC SET

3. Bit image (BIM) graphic features,
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in this test, a form on which to print the operations outlined below is
required.

4 lines are printed for each of the 8 BIM components in which the
bit in question is set.

Printing is in positive and in negative both in normal and zoom
mode .

6 lines are printed in which all the BIM bits are set, constantly
increasing the distance in elementary steps between the
herizontal dots.

The previous step is repeated in high resolution.

NOTE: Forms must be at least 72 lines long and 13.2 inches wide,
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3.14 PR 2335

The PR 2B35 test program is in two parts, each performed only if the
operator gives an affermative answer to the program prompts,

The prompt displayed is:
DO YOU WANT MAKE PHASE n ? {Y/N)
where n is 1 or 2.

Two forms are reqpired if the test is to be performed in full, one for
each part.

The two parts are:
1. Printing of specific character patterns on a form
2. Printing of all the national graphic character sets.

When an error occurs, the program is suspended and z message displayed on
the system console,

Forms must be at least 72 lines long.

3.74.1 PART 1

Character patterns in all the different print formats available are

printed on the form. First, however, the operator must specify the type

of printer being tested by responding as appropriate to the fgllowing
prompt:

WHAT RELEASE ?

1) HORMAL

2} S5PA 517

3} 5PA 518

The patterns are:

1. Sets of 3 lines in normal print and 3 in double size. These sets are
repeated for each print pitech incorporated on the machine. The print
pitches incorporated depend or the printer release and are as shown
below:

- For normal release, pitches of 10, 12, 16 and & characters per
inchs

- For SPA 517, pitches of 10 and 12 characters patr inch;

- For SPA 518, pitches of 10, 16 and & characters per inch.
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2. Three sets of 8§ lines:
- In the first, "X" characters are overlaid with other "X"
characters to horizontal and wertical alignment in two-way
printing;

= 1n the second, "0" characters are overlaid with "I" characters to
check print character centering;

- In the third, "E" and "H" characters are overlaid to check
lateral alignment. '
3.14.2 PART 2

All the national character sets are printed on another form in this part.
Each set bears the relative country name and is printed on twe lines.

They are printed in the following order:
-  DEFAULT SET

-  INTERNATIONAL SET
-  GERMANY SET

-  PORTUGAL SET

-  SPAIN SET

- DENMARK_NORWAY SET
-  FRANCE SET

- ITALY SET

-  SWEDEN_FINLAND SET
- SWITZERLAND SET

-  GREAT BRITAIN SET
- USA_ASCI1 SET

-  GREEK SET

-  ISRAEL SET

=  DEFAULT SET
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3.15 PR 2845

Before the test starts, the operator is asked for the status of the
printer (system printer or workstation printer)}.

The prompt is:
15 PR 2845 PRINTER SYSTEM ? (Y/N).

1f the printer is the system printer, the operator must then specify its
identity number as follows:

ENTER PRINTER ENTRY (1..4}
The test is in four separate parts,

This test program consists of printing certain character strings on the
different wvirtual printers of the unit. The method of testing differs
depending on the options mounted. The SCR 2871 and CTR 2848, however, are
not considered because the computer does not have the required commands
for these options,

When the program wishes te print on the automatic feeder, an exchange 1is
initiated with an operater:

- First, the STATION 1 LED onm the printer console comes on; afterwards,
the TURN PAGE LED is used.

- At each point, the operator must insert a form or bank passbook and
press the 1it pushbutton to inform the operating system that the
program can continue.

Printing is with a spacing of 10 char/inch, and normal except where
otherwise specified.

Where an error occurs, the test is interrupted and a message
displayed by the system console program.

At the start of each new part, a certain number of messages are
displayed.
3.15.1 PART 1

This part is designed to cheek text justification and reveal print
irregularities on the virtual printers, one at a time.

Before the first part, there is an initialization phase in which the
program informs the user which side, left or right, of the automatic
feeder is to be used for insertion of the forms or passbook.
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For the.left platen (or the sprocket indicator when present} and the
automatic feeder, the steps are perfermed twice, once on the left margin
and once on the right margin.

When the five steps have been carried out on each virtual printer, they
are repeated with the 12 char/inch spacing. The 10 char/inch spacing is
then restored at the end of the test,

Horizontal tabulation is used to move the printer head horizontally.
Steps are separated from each other by vertical tabulation spacimg.

Before each step is performed on the front feeder, the operator must
insert a new form in the automatic feeder, as indicated by the TURN PAGE
LED, and then press the TURN PAGE pushbutton.

The steps are:

- 5 lines of “X" characters are printed to check horizontal and
vertical alignment of the print characters. These characters are then
overlaid in the head return phase with another series of X"
characters to test for anomalies in the two print modes;

- 5 lines of "X" characters are printed in double thickness to
illustrate differences with the previous test.
In this step, the number of characters printed is reduced by half;

- five lines of “0" characters overlaid with "I" characters are printed
to check character centering;

- 5 lines of "E" characters overlaid with "H" characters are printed to
check character justification;

= 5 lines of "X¥" characters separated by a decreasing number of spaces
are printed to test printer behaviour when subjected to sudden
accelerations.

3.15.2 PART 2

Movement of the head is tested by consecutively selecting the different
virtual printers of the unit, thus making it move from one printer to
another.

In the test, a line of "X" characters is printed on the left platen and
then a 1line on the front feeder, following head return from the left
platen, the cycle is repeated 5 times, and 5 lines are printed for each
virtual printer.

This cycle of 5 lines is repeated, varying the printer order, first the
front feeder, then the right platen and then the left platen.
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3.15.3 PART 3

In this part, 5 lines will be printed on the left platen of the wirtual
printer.

These lines will contain all of the national set characters selected when
the printer is switched on,

3.15.4 PART 4

If the VMF 2B74 option is present, the ocperator will be asked to insert a
bank passbook with magnetic strip on the front feeder. The magnetic strip
must be on the same side as magnetic head mounted on the printer head.
The strip code is first read and displayed on the system console in hex,

If the strip is blank, the program displays a warning message and goes
ahead. This type of error may alse occur when the printer is unmable to
read the strip, either because it is on the wrong side or because it is
not present,

Then three character strings with the same length in bytes as the
characters read previously and an incrementing number on/off bits are
printed, thus offering different densities to the magnetic head.

The hex codes are 5555 in the first step, 3333 in the second and OFOF in
the third.

At the end, the program writes on the magnetic strip the code read
originally, leaving the strip inaltered, even if it was not blank.
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3.16
The

only

the

The

PR 2880

PR 2880 test program is in three parts, each .part being performed
if the operator responds affirmatively tc a program prompt. This is

only operater action regquired.

prompt dispalved is:

DO YOU MANT MAKE PHASE n 7 (Y/N)

wher
The
1.
2.
3.

When

e nmay be 1, 2 or 3.

three parts are:

Printing of specific character patterns;

Printing of all the national graphic character sets;
Operation of the form endorser is checked in the third part.

an error occurs, the program is suspended and an appropriate message

displayed by the program on the system console.

3.16.1 PART 1

The fellowing character patterns are displayed:

1. Four groups of 10 lines each, one group for each of the print
pi?ches, 1¢ and 12 characters per inch, in both normal and double
print;

2. Twenty lines of X" characters, each line with a decreasing number of
characters. This 1is to test how the print head reacts to a varying
rate of accelaration.

3.16.2 PART 2

All the naticnal character sets are printed.

The sets are:

1. DEFAULT

2. INTERNATIONAL

3. GERMANY

4. PORTUGAL

5. SPAIN

6. DENMARK_NORUWAY
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7. FRANCE

8. ITALY

9. SWEDEN_FINLAND
10. SWITZERLAND
11. GREAT BRITAIN
12. USA_ASCHL

13. JAPAN

14. SPECIAL 5IMBOL

3.16.3 PART 3

This part of the test checks the form endorser module. The operator will
be asked to insert the appropriate form when the fellowing prompt is
displayed:

PRESS BUTTON STATION 1
INSERT SHEEY
REPRESS BUTTON STATIODN 1

1f the form is inserted correctly, the mention "0 K" will be printed on
it 10 times,
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3.17 PR 2890

Befare the test starts, the operator is asked to enter the printer status
(system printer or workstation status).

The prompt is:
15 PR 2890 PRINTER SYSTEM ? (Y/N)}.

1f the printer is the system printer, the operator must now enter its
identity number as follows:

ENTER PRINTER ENTRY {1..4)
The test is in 4 parts.
A form is required fer each part.

Forms will be cut singly if the "Automatic cut" is enabled; they are cut
every two forms if it is disabled (DIP-switch # & on/off}

The diffarent parts are as follows:

3.17.1 PART 1

Three sets of 4 lines, each containing a number of character sequences
are printed. The sequences are identical for all 3 sets and consist of:

- 20 "X" characters to check horizontal and vertical alignment
- 20 "0" characters, overlaid with "1 characters to check centering

- 20 "E" charactaers overlaid with "H" characters to check
justification.

Separation between one step and the next is had by printing a number of
spaces; between the three sets, it is had through vertical tabulation.

3.77.2 PART 2

The same character sequences as above are printed again, this time,
however, in double print.

In this way, the results of the two parts may be compared, the different
print density highlighting any anomalies,

In this part, the steps are all 10 characters long so that the text

remains perfectly justified. Vertical spacing between the two formats is
handled by the firmware "advance n lines" feature,
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3.17.3 PART 3

in this part, with a 10 char/inch format, 15 lines

are printed with a

decreasing number of "X'" characters so that the final result looks like a
"', This check is designed to test the printer with sharp accelerations;
different dot density on each line also constitutes a serious test

the
for the print needle circuits.

3.17.4 PART 4

With a 10 char/inch spacing, the national character sets available on the
printer are printed, If a certain character set is not available, the LED
on the frent panel lights and printing continues with the remaining sets.

At the end, the character sets return to their original positicn when the

printer was switched on.

Character sets available are:
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INTERNATIONAL
GERMANY

PORTUGAL

SPAIN

DENMARK - NORWAY
FRANCE

ITALY

SWEDEN - FLINLAND
SWITZERLAND

U.%.

USA ASCII

LATIN - GREEK
LATIN - HEBREW




3.18 PR 3300

Before starting the PR 3300 test program, the operator must set +the FLS
3304 format length selector, if present, to position VFU.

The operator is then asked to specify the number of characters available
on the character belt.

The prompt is as follows:
INSERT NUMBER OF CHARS AVAILABLE (64 or 96)

When an error opccurs, the program is suspended and a message displayed by
the program on the system console.

All forms must be at least 13.2 inches wide.

The test starts by loading a vertical tab pregram from the line and
skipping on the first tab stop lecaded.

The test continves by printing all the characters available on a lipe 332
characters long and then repeating the line 10 times.

In the final part of the test, after 10 line feeds have been given, a
line 132 characters long is printed for each of the characters available.
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3.19 PR _3600

Before starting the PR 3600 test program, the operator must set the FLS
3304 format length selector, if present, to position VFU.

The operator is then asked to specify the number of characters available
on the character belt.

The prompt is as follows:
INSERT NUMBER OF CHARS AVAILABLE (64 or 96)

When an error occurs, the program is suspended and a message displayed by
the program on the system console,

All forms must be at least 13.2 inches wide.

The test starts by loading a vertical tab program from the 1line and
skipping on the first tab stop loaded.

The test continues by printing all the characters available on a line 132
characters long and then repsating the line 10 times.

In the final part of the test, after 10 line feeds have been given, a
line 132 characters long is printed for each of the characters available,
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