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PREFACE
This manual is intended for field engineers that have to install and 
maintain the HZS Personal Computer.

SUMMARY
This manual describes the installation procedures for the M28 system and 
its optional modules the diagnostic programs executed on power-up and 
the removal and reassembly procedures for the main modules making up the 
H20 system. The last chapter contains some information on the basic 
operations which can be effected with the MS-DOS operating system.

DISTRIBUTION; Internal (Z)

REFERENCES:
M2S - Hardware Architecture and Function code: 4108290 T
M2S - Spare Parts Catalogue code: 4108300 Y
PC - Goldstar 12" Monochromatic Video Unit 

General Service Manual code: 4111570 N
PC - Video Display Units 
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FUNCTIONAL DESCRIPTION

GENERAL

The Olivetti Personal Computer is a desk top unit and in its standard 
configuration contains three parts:

Basic module

CRT display

Keyboard

DISPLAV

BASIC MODULE

KEYBOARD

Fig. 1-1 PC Basic Module, Display, and Keyboard

The basic module houses the motherboard, display controller, bus 
expansion board, mini-floppy disk and tape drive controller board, hard 
disk controller board, front panel interface and the power supply.

Data storage is in the form of a 5.25 inch mini-floppy disk drive and a 
hard disk drive. Space is also provided for an optional drive which may 
be another mini-floppy disk drive, or a tape drive.

1-1
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The display can either be monochrome or colour.

The motherboard is the printed circuit board which takes up most of the 
bottom of the basic module case and is placed with its component side 
facing downwards.

The motherboard comprises an 802S6 microprocessor and the associated 
logic, the memory and the control circuits for serial and parallel and 
keyboard interfaces. The motherboard has two edge connectors (17 and J8) 
into which the display controller board is inserted.
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Fig. 1-2 Motherboard
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FUNCTIONAL DESCRIPTION

The display controller, known as the indigenous board, can support both 
the monochrome display and the colour display. An additional enhancement 
board, referred to as the enhanced graphics colour board (E6C) can be 
connected to this display controller.
The bus expansion board fits into the display controller one plane above 
the motherboard. The bus expansion board provides space for system 
expansion. Up to 7 boards of the following type can be inserted on the 
bus expansion board:

An Olivetti board

Four 16-bit industry standard compatible boards

Two a-bit industry standard compatible boards (which can also be 
inserted in any of the other five slots).

coNNecTon 
FOR ouverri 
os 8 BIT 
BOARDS
CONNECTOR 
FOR 8 BIT BOARDS

CONNECTOR 
FOR ie BIT OR 
B SIT BOARDS

CONNECTOR FORB BIT BOARDS

Fig. 1-3 Bus Expansion Board

The power supply is housed in a metal box at the rear of the basic 
nodule, behind the magnetic disk drives. It provides the correct O.C. 
voltages for all the logic circuits.

1-3
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MiNI-FLOPPV DISK
HARO DISK CONTROLLER CONTROLLER

MOTHERBOARD

POWERSUPPLY

DISPLAY CONTROLLER

DRIVE SLIM HOU

DRIVE SLIM 
MPO

MAIN SWITCH

Fig. 1'4 Basic Module

The keyboard cable is attached to a connector at the rear of the basic 
module. This shielded cable has 5 wires: one line for the +12 VOC, two 
ground wires, a bidirectional data line and a line for the clock. It is 
approximately 2 metres long and is coiled like a telephone handset cable.
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FUNCTIONAL DESCRIPTION

The basic module has the following connectors at the rear;
Keyboard connector

Serial connector

Parallel connector

Power connectors (Two)

Display connector

POWER KEYBOARD PARALLEL SERIAL DISPLAY
1»P4NECTORS CONNECTOR CONNECTOR CONNECTOR CONNECTOR

I ^n>B<HmrSnwiCSiiSn

SmniMwAiV.fittMU 
8BtaBB8!Ea::;B8

■nr
■«

!S!
■'■'!*VHiM>»i|*|i|__________

Fig, 1-5 Basic Module Connectors
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SYSTEM CONFIGURATION

The system is available in various configurations in order to meet the 
requirements of the customer, and the chosen configuration can be 
expanded with numerous options.

Figure 1-6 is a simplified block diagram of the system.

A self-powered expansion box can be connected to the basic module; this 
can contain a 360 KB mini-floppy disk drive or a tape drive, or both.

The table at the end of this chapter lists the basic configurations 
available and the expansion options.
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FUNCTIONAL DESCRIPTION
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BASIC MODULE EXTERNAL INDICATORS AND CONTROLS
All the external indicators and controls of the basic module are located 
on the front panel, while the connectors for all other system modules are 
located at the back.
The table below lists all the controls and indicators available to the 
operator, with a brief description of their function.

BASIC MODULE INDICATORS AND CONTROLS

Refs, in
Fig. 1-7

NAME DESCRIPTION

1 0/1 On-off switch: the system is switched on by 
pressing "1", and switched off by pressing "0".

2 Key switch; when the key is turned anti-clockwise 
the system can operate and the keyboard is 
enabled for the introduction of data; when the 
key is turned clockwise the keyboard is disabled. 
{Note that the key can be removed when it is in 
either position).

3 a Yellow LED; when lit, it indicates that the 
keyboard is disabled (key switch turned clockwise)

4 RESET Reset pushbutton: pressing this button causes 
a system reset.

5 HDD Yellow LED: when lit, it indicates that a hard 
disk unit access operation is being performed.

6 POUER Green LEO: when lit, it indicates that the system 
is powered, as "1" of the on-off switch has been 
pressed.

7 Speaker volume control; the volume of the speaker 
is increased by turning it clockwise, and 
decreased by turning it anti-clockwise.
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FUNCTIONAL DESCRIPTION

6 5 4 3 2 1

Fig. 1-7 Front Panel
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DESCRIPTIIW OF MODULES

BASIC MODULE
The basic module contains the following parts:

The motherboard

The indigenous display controller

The bus expansion board

The hard disk controller board

The mini-floppy disk controller board

- The hard disk unit

The mini-floppy disk drive

The power supply.

These parts are briefly described in the following sections.

HOTHERBOARO

The motherboard is located at the base of the basic module, and comprises 
the fol lowing parts:

the central processor unit (CPU), made up of the 80286 
microprocessor, an 80287 numeric processor extension (optional) and 
the 82288 bus controller

The RAM and EPROM memories

The parallel interface

The serial interface

The timer

The CHOS-RAM chip with battery back-up

The DMA and interrupt controllers

The keyboard controller.

A number of jumpers are used to configure the system.
Figure 1-B shows the motherboard connectors and the signal names of each 
connector.
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Figure 1-9 shows the physical location of the principal motherboard 
circuits.

These are;

1 - 80286 CPU

2 - Numeric Processor Extension
3 - 16450 UART
4 - RAM Area
5 - EPROM (higher byte)
6 - EPROM (lower byte)
7 - 8237 DMA Controllers
8 - S259A Interrupt Controllers
9 - 8742 Keyboard Controller
10 - 8254 Timer
11 - Jumper Block JUI

12 - Jumper Block JU2

13 - Jumper Block JU3

14 - Jumper JU4

15 - Jumper JUS

16 - 82288 Bus Controller

17 - CMOS-RAM Chip

18 - FE2000 Parallel Interface Controller
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CENTRAL PROCESSOR UNIT (CPU)

The PC uses sn advanced microprocessor, the 16-bit 8 MHz 80286. The 80286 
is the heart of the motherboard. Also present on the motherboard is a 
socket for the optional 80287 microprocessor, which is an Arithmetic 
Processor Unit.

Some of the features of the 80286 CPU are:

24 address bits and 16 data bits

Virtual addressing capability to 1 GB of memory

Integrated memory handling

MEMORY (RAH and EPROM)

In the standard configuration the PC holds 512 KB of Random Access Memory 
(RAM) and 32 KB of Erasable Programmable Read Only Memory (EPROM).
The RAM chips used in the PC are dynamic 256Kx1 chips. The 512 KB of 
motherboard RAH is expandable to 1 MB with the insertion of 18 256Kx1 
chips.
The 32 KB of EPROM contain:

Power on diagnostics
Power on bootstrap
Drivers for keyboard, HOU, mini-floppy disk, and other peripherals

Initialization programs for Large Scale Integration (LSI) chips

PARALLEL INTERFACE

The parallel interface provides the PC with a Centronics-like parallel 
port for connecting to a printer. Some of the printers which can be 
connected are listed on the following pages.

SERIAL INTERFACE
The PC has a standard serial channel to support serial communications. 
The LSI serial communication chip used is the 16AS0 UART, which provides 
one RS 232 asynchronous channel.
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FUNCTIONAL DESCRIPTION

TIMER

The timer is a programmable device that has three independent channels:
- Channel 0 is used as a real time clock

Channel 1 is used to time and request refresh cycles from the DMA 
channel

Channel 2 is used to support the tone generator for the audio 
speaker, which is physically located on the motherboard.

CNDS-RAH CHIP WITH BATTERY BACK-UP

The battery backed up CMOS-RAM Chip is used to store the device flags 
present in the system and to provide real time (i.e. seconds, minutes, 
hours, the date, etc.) for the system. Since it is backed up by battery, 
the real time is still kept, even if the system power is turned off.

DMA AND INTERRUPT CONTROLLERS

The PC motherboard has 2 DMA controller circuits (8237), which are 
cascade-connected, so that a total of 7 DMA channels are available.

One of the two circuits is used for 8-bit transfers, and the other for 
16-bit transfers.

Channel 0 is used for dynamic system memory refresh. This is a dedicated 
channel and is not jumper selectable.

Channels 1 and 3 are available on the I/O expansion bus; channel 3 is 
normally used by the hard disk controller, and both are jumper 
selectable.

Channel 2 is reserved for the mini-floppy disk controller.
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The motherboard has 2 interrupt controller circuits (8259A), which are
cascade connected to a total of 16 interrupts:

IRQO used for the timer

1R01 used for the keyboard controller

1R02 used for the cascade connection of the two interrupt 
controllers
IRQ3 used by a board inserted in one of the expansion slots
1R04 used for the serial controller located on the motherboard and 
for the expansion slots
1R05 used by a board inserted in one of the expansion slots
1RQ6 used for the mini-floppy disk controller and for the expansion 
slots
IRQ7 used for the parallel interface and the expansion slots
1RQ8 used for the calendar

- 1RQ9 used by 3 board inserted in one of the expansion slots

- 1RQ10 used by 3 -board inserted in one of the expansion slots

- IRQIl used by a board inserted in one of the expansion slots

- 1RQ12 used by 3 board inserted in one of the expansion slots

1RQ13 used for the 80287 numeric processor extension
IRQ14 used for the hard disk controller end for the expansion slots
1RQ15 used by a board inserted in one of the expansion slots.

KEYBOARD INTERFACE
This device is used to provide the interface between the system and the 
keyboard. The Intel 8742 chip is the integrated circuit used as 
controller. It converts the system parallel data to serial data for the 
keyboard and vice-versa.
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FUNCTIONAL DESCRIPTION

INDIGENOUS DISPLAY CONTROLLER
The indigenous display controller provides the interface between the 
display and the system as well as the hardware associated with the 
generation of graphics and text.
The indigenous board has 4 female connectors, which accommodate the 
motherboard and the bus expansion board. It is always present.

640 X 400 monochrome graphics
640 X 200 industry standard monochrome graphics
80 X 25 industry standard compatible characters (each character is 
8 X 16 dots)
320 X 200 industry standard colour graphics
40 X 25 industry standard compatible characters.

The tables below list the signals present on the various board 
connectors. For further information on their meaning, refer to the Theory 
of Operation and Hardware Architecture manuals.

CCMNECTORS JI AND J2

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION

GROUND 1 2 GROUND
+A0: address bit AO 3 4 +D15: data bit 15
-SBHE: 8us High Enable 5 6 +D14; data bit 14
-SMEMU: Memory Write 7 8 +D13: data bit 13
-SHEMR: Memory Read 9 10 +012; data bit 12
-lOW; I/O Write 11 12 +011; data bit 11
-lOR; 1/0 Read 13 14 +D10: data bit 10
+LA17: address bit A17 15 16 +09: data bit 9
+LA18: address bit A18 17 18 +08: data bit 8
+ORDY; Olivetti Ready 19 20 -MEMR: Memory Read
-MASTER; ^tester 21 22 -MEHC516: 16-bit Memory Cycle
+IRQ12: Interrupt Request 12 23 24 -MEMU: Memory Write
+IR014: Interrupt Request 14 25 26 -16BCH: 16-bit Channel Flag
-10CS16: 16-bit I/O Cycle 27 28 +LA23; address bit A23
+LA22: address bit A22 29 30 +LA21: address bit A21
+LA20: address bit A20 31 32 +LA19; address bit A19
+5V: +5 VDC power supply 33 34 +5V: +5 VDC power supply
*1RQ1O: Interrupt Request 10 35 36 +IR011: Interrupt Request 11
+IRQ15: Interrupt Request 15 37 38 +CLK24; 24 MHz clock
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CONNECTORS J3 AND J4

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
GROUND 1 2 -l/OCHCK: I/O Channel Check
+RE5ET: Reset 3 4 +D7: data bit 7
GROUND 5 6 +06: data bit 6
+IRQ9: Interrupt Request 9 7 8 +D5; data bit 5
GROUND 9 10 +04; data bit 4
+ORQ2: DMA Request 2 11 12 +03: data bit 3
-12V: -12 VDC power supply 13 14 +02: data bit 2
-2ER0US: Zero Uait States 15 16 +01: data bit 1
+-12V: +12 VDC power supply 17 18 +00; data bit 0
GROUND 19 20 +1/0READY: I/O Channel Ready
GROUND 21 22 +AEN Address Enable
GROUND 23 24 +A19 address bit A19
GROUND 25 26 +A18 address bit A18
GROUND 27 28 +A17 address bit A17
-DACK3: DMA Acknowledge 3 29 30 +A16 address bit A16
+DRQ3: DMA Request 3 31 32 +A15 address bit A15
-DACK1: DMA Acknowledge 1 33 34 +A14 address bit A14
+DRO1; DMA Request 1 35 36 +A13 address bit A13
-REFRESH: Refresh 37 38 +A12 address bit A1Z
+4MHZ: 4 MHz Clock 39 40 +A11 address bit All
+SYSCLK; 8 MHz Clock 41 42 +A10 address bit A10
+1R06; Interrupt Request 6 43 44 +A9; address bit A9
+IRQ5: Interrupt Request 5 45 46 +A8: address bit A8
+IR04: Interrupt Request 4 47 48 +A7; address bit A7
+1RQ3: Interrupt Request 3 49 50 +A6: address bit A6
-OACK2: DMA Acknowledge 2 51 52 +A5: address bit A5
+TC: Terminal Count 53 54 +A4: address bit A4
♦SALE: Address Latch Enable 55 56 +A3: address bit A3
GROUND 57 58 +A2; address bit A2
OSC: 14.31818 MHz Clock 59 60 +A1: address bit Al
GROUND 61 62 GROUND
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FUNCTIONAL DESCRIPTION

CONNECTOR J5

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
HSYNC: Horizontal Sync. 1 14 GROUND
IDO; Display Identification 2 15 GROUND
VSYNC: Vertical Sync. 3 16 GROUND
R(01); Video Data 4 17 GROUND
G(D2) : Video Data 5 18 GROUND
B(00): Video Data 6 19 GROUND
HIGHLIGHT: Highlight 7 20 GROUND
Not used 8 21 GROUND
Not used 9 22 PCLK: Pixel Clock
1D1; Display Identification 10 23 BLANKING; Blanking
MOOED: Mode Select 0 11 24 +15V; +15 VDC power supply
MOOE1: Mode Select 1 
-DEGAUSS; Col. Dis. Degauss

12 25
13

+15V: +15 VDC power supply

CONNECTOR J6

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
Not used 1 2 -LPCLR; Light Pen Clear Str.
Not used 3 4 Not used
Not used S 6 Not used
- LPSET; Light Pen Set Str. 7 8 Not used
SPARESTB; Spare Strobe 9 10 Not used
Not ified 11 12 Not used
Not used 13 14 LPSU: Light Pen Switch
LUTUSTB: Look-up Tab. Ur. St 15 16 Not used
LPSTB; Light Pen Strobe 17 18 Not used
MON1D1; Monitor Identifieat. 19 20 M0DEUSTB2: Mode Ur. Strobe 2
Not used 21 22 Not used
-EXPANO1: Expans. Identif. 23 24 Not used
-EXPANDO; Expans. Identif. 25 26 Not used
Not used 27 28 Not used
EXPH: Expansion Highlight 29 30 Not used
EXPR: Expansion Red 31 32 Not used
EXPG: Expansion Green 33 34 Not used
EXPB: Expansion Blue 35 36 Not used
-VRAMREQ; Displ. DRAM Req. 37 38 Not used
MONIOO: Monitor Identifieat. 39 40 Not used
Not used 41 42 Not used
Not used 43 44 MODEUSTBl: Mode Ur. Strobe 1
Not used 45 46 -BLANKING; Blanking
PCLKIN: Pixel Clock In 47 48 Not used
Not used 49 50 Not used
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Fig. 1-10 Indigenous Display Controller Board
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FUNCTIONAL DESCRIPTION

BUS EXPANSION BOARD
The bus expansion board, which plugs into the female connectors on the 
indigenous display controller board, has 7 expansion slots to allow 
optional boards to be connected to the system.

The tables below list the signals present on the board expansion 
connectors. For further information on their meaning, refer to the Theory 
of Operation and Hardware Architecture manuals.

COMHECTOR PI

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION

GROUND
+RESET: Reset
+5V: +S VDC power supply 
+1RQ9: Interrupt Request 9 
-5V; -5 VDC power supply 
»DR02; DMA Request 2 
-1ZV; -12 VDC power supply 
-ZEROUS: Zero Wait States 
+12V: +12 VDC power supply 
GROUND
-SMEHU: Memory Unite 
-SMEMR: Memory Read 
-lOU; 1/0 Write Command 
-TOR: I/O Read Command 
-0ACK3; DMA Acknowledge 3 
+DRQ3: DMA Request 3 
-OACKl: DMA Acknowledge 1 
+DRQ1: DMA Request 1 
-REFRESH: Refresh 
+4MH2; 4 MHz Clock
+1RQ7: Interrupt Request 7 
+1RQ6; Interrupt Request 6 
+1R05: Interrupt Request 5 
+IRQ4: Interrupt Request 4 
+1RQ3: Interrupt Request 3 
-DACK2: DMA Acknowledge 2 
+TC: Terminal Count
+8ALE; Address Latch Enable 
+5V: +5 VDC power supply 
OSC: 14.31818 MHz Clock 
GROUND

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
43
50
52
54
56
58
60
62

-1/OCHCK: I/O Channel Check 
+D7: data bit 7 
+D6; data bit 6 
+05: data bit 5 
+04; data bit 4 
+03: data bit 3 
+D2; data bit 2 
+D1; data bit 1 
+DO: data bit 0
+I/OREAOY: 1/0 Channel Ready 
+AEN: Address Enable 
+419: address bit A19 
+A1B: address bit A13 
+A17; address bit A17 
+A16: address bit A16 
+A15: address bit A15 
+A14: address bit A14 
+A13: address bit A13 
+A12; address bit A12 
+411; address bit All 
+A10: address bit 410 
+49: address bit A9 
+AB: address bit A8 
+47: address bit A7 
+A6: address bit A6 
+45: address bit A5 
+44: address bit 44 
+43: address bit 43 
+42: address bit A2 
+41: address bit 41 
+A0; address bit 40
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CONNECTORS P2 TO P7

S1GNAL/DE5CR1PT1ON PIN SIGNAL/DESCRIPTION

GROUND 1 2 -1/OCHCK; I/O Channel Check
+RESET: Reset 3 4 +D7: data bit 7
+5V: +5 VDC power supply 5 6 +06: data bit 6
♦IRQ?; Interrupt Request 9 7 0 +D5: data bit 5
-5V; -5 VDC power supply 9 10 +D4: data bit 4
+DRO2; DMA Request 2 11 12 +D3: data bit 3
-12V: -12 VDC power supply 13 14 +D2: data bit 2
-ZEROUS: Zero Wait States 15 16 +D1 : data bit 1
+12V; +12 VDC power supply 17 10 +D0: data bit 0
GROUND 19 20 +1/0READY: I/O Channel Ready
-SMEHW: Memory Write 21 22 +AEN Address Enable
-SMEMfi; Memory Read 23 24 +A19 address bit A19
-lOU: 1/0 Write Coamand 25 26 +A10 address bit AIS
-lOR: I/O Read Command 27 26 +A17 address bit A17
-DACK3; DMA Acknowledqe 3 29 30 +A16 address bit A16
+DRQ3: DMA Request 3 31 32 +A15 address bit A15
-DACKl; DMA Acknowledge 1 33 34 +A14 address bit A14
+DRQ1: DMA Request 1 35 36 +A13 address bit A13
-REFRESH: Refresh 37 30 +A12 address bit A12
SYSCLK: 0 MHz Clock 39 40 +An address bit All
+1R07: Interrupt Request 7 41 42 +A10 address bit A10
+1RQ6; Interrupt Request 6 43 44 +A9: address bit A9
+IRQ5: Interrupt Request 5 45 46 +A8: address bit A8
+1RQ4: Interrupt Request 4 47 40 +A7: address bit A7
+1RQ3: Interrupt Request 3 49 50 +A6: address bit A6
-0ACK2: DMA Acknowledge 2 51 52 +A5: address bit A5
+TC: Terminal Count 53 54 +A4: address hit A4
♦BALE; Address Latch Enable 55 56 +A3: address bit A3
+5V: +5 VDC power supply 57 50 +A2; address bit A2
OSC: 14.31810 MHz Clock 59 60 +A1 : address bit Al
GROUND 61 62 +A0: address bit AO
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FUNCTIONAL DESCRIPTION

CONNECTORS P6 AND P9

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION

GROUND 1 2 GROUND
+A0: address bit AO 3 4 +015: data bit 15
-5BHE: Bus High Enable 5 6 +014: data bit 14
-SMEMW; Memory Write 7 8 +013; data bit 13
-SMEMR: Memory Read 9 10 +012; data bit 12
-lOU; I/O Write 11 12 +011: data bit 11
-lOR: 1/0 Read 13 14 +010: data bit 10
GROUND 15 16 +09: data bit 9
GROUND 17 18 +08; data bit 8
+ORDY; Olivetti Ready 19 20 Not used
GROUND 21 22 Not used
Not used 23 24 Not used
Not used 25 26 -16BCH: 16-bit Channel Flag
Not used 27 28 Not used
Not used 29 30 Not used
Not used 31 32 GROUND
+5V: +5 VOC power supply 33 34 +5V; +5 VDC power supply
GROUND 35 36 GROUND
Not used 37 38 +CLK24: 24 MHz Clock

CONNECTORS P1O TO PI4

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
-HEMCS16: 16-bit Mem. Cycle 1 2 +SBHE: Bus High Enable
-I0CS16: 16-bit I/O Cycle 3 4 +LADR23: address bit A23
+1RQ10; Interrupt Request 10 5 6 +LA0R22; address bit A22
+1R011: Interrupt Request 11 7 8 +LADR21: address bit A21
+1RQ12; Interrupt Request 12 9 10 +LA0R20: address bit A20
+IR015; Interrupt Request 15 11 12 +LA0R19: address bit A19
+IRQ14; Interrupt Request 14 13 14 +LA0R18; address bit A18
-OACKO; DMA Acknowledge 0 15 16 +LA0fi17: address bit A17
+DRQO; DMA Request 0 17 18 -MEMR: Memory Read Command
-DACK5: DMA Acknowledge 5 19 20 -MEMW: Memory Write Command
+0R05: DMA Request 5 21 22 +08; data bit D8
-DACK6: DMA Acknowledge 6 23 24 +09; data bit 09
+Dfi06: DMA Request 6 25 26 +010; data bit DIO
-DACK7: DMA Acknowledge 7 27 28 +D11: data bit Dll
+OR07: DMA Request 7 29 30 +012: data bit DI 2
+5V: +5 VDC power supply 31 32 +D13: data bit D13
-MASTER; Master 33 34 +D14: data bit D14
GROUND 35 36 +D15: data bit 015
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FUNCTIONAL DESCRIPTION

MINI-FLOPPY DISK AND TAPE DRIVE CONTROLLER

The mini-floppy disk and tape drive controller contains all the logic and 
control circuitry needed to control and record data onto, or read data 
from mini-floppy disks or from a tape drive. The controller board is 
physically located on the bus expansion board and its main component is 
the 765 mini-floppy disk controller.

The table below lists the 
further information on 
and Hardware Architecture

signals present on the board connector. For 
their meaning, refer to the Theory of Operation 
manuals.

CONNECTOR 32

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION

GROUND 1 2 -RDCRT: Reduced Write Current
GROUND 3 4 Not used
GROUND 5 6 -SELE3: Drive Select 3
GROUND 7 8 -INOX: Index
GROUND 9 10 -H0T01: Motor Enable
GROUND 11 12 -SELE2: Drive Select 2
GROUND 13 14 -SELE1: Drive Select 1
GROUND 15 16 -M0T02: Motor Enable
GROUND 17 18 -DIR: Direction
GROUND 19 20 -STEP: Step
GROUND 21 22 -WRTDA; Write Data
GROUND 23 24 -WRTEN: Write Enable
GROUND 25 26 -TRKOO: Track 00
GROUND 27 28 -WRTPRT: Write Protect
GROUND 29 30 -ROATA: Read Data
GROUND 31 32 -S1SELE; Side 1 Select
GROUND 33 34 DKCHG: Diskette Change

  
  
    

NEctes
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Fig. 1-12 Mini-floppy Disk Controller Board
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HARD DISK CONTROLLER

The hard disk controller interfaces the PC to the hard disk unit. It 
ensures proper operation of the hard disk unit and error handling. It 
receives commands from the PC, decodes them, and then initializes and 
monitors the herdware as the command is executed and returns the status 
back to the PC. The hard disk controller board is physically located on 
the bus expansion board in the basic module.

The tables below list the 
further information on 
and Hardware Architecture

signals present on the 
their meaning, refer to 
manuals.

board connectors. For 
the Theory of Operation

CONNECTOR JI

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
GROUND 1 2 -HS3/-RWC: Head 5el.3/Red.Cur.
GROUI® 3 4 -H52: Head Select 2
GROUND 5 6 -WG: Write Gate
GROUIO 7 e -SC: Seek Complete
GROUND 9 10 -TKOOO: Track 000
GROUND 11 12 -UF: Write Fault
GROUND 13 14 -HSO: Head Select 0
GROUND 15 16 Not used
GROUND 17 IB -HS1 : Head Select 1
GROUND 19 20 -INDEX: Index Pulse
GROUND 21 22 -DRDY: Drive Ready
GROUND 23 24 -STEP: Step Pulse
GROUND 25 25 -OSO: Drive Select 0
GROUND 27 29 -OS1: Drive Select 1
GROUND 29 30 Not used
GROUND 31 32 Not used
GROUND 33 34 -OIRIN: Direction In
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FUNCTIONAL DESCRIPTION

CONNECTORS J2 AND J3

SIGNAL/DESCRIPTION PIN SlGNAL/DESCRlPTlON
Not used 1 2 GROUND
Not used 3 4 GROUND
Not used 5 6 GROUND
Not used 7 e GROUND
Not used 9 10 GROUND
GROUND 11 12 GROUND
+WFM WRITE: data written 13 14 -HFM WRITE: data written
GROUND 15 16 GROUND
+WFH READ: data read 17 18 -HFM READ: data read
GROUND 19 20 GROUND

B-
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WD1Q1B

WD1010
ROM I
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ROM

P2
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W1
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]« czinin:
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Fig. 1-13 Iferd Disk Controller Board
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HARD DISK UNIT
Two different models of hard disk units can be used on the system:

20 MB slim hard disk unit
40 MB full hard disk unit

The table below shows the main technical characteristics of the hard disk 
unit.

20 MB UNIT 40 MB UNIT

- Input voltage:
. +12 VOC +55s
. + 5 VDC +5%

- Current absorbed: 3 A (max)

- Power: 18 U

Dimensions:
.Depth : 208 mm (8.18")
.Width ; 146 mm (5.76")
.Height : 41.5 mm (1.62")

- Power dissipated at rest: 26 U

- Power dissipated during 
positioning: 32 U

- Dimensions;
.Depth : 203 mm (B")
.Width : 146 mm (5.76")
.Height : 82.6 mm (3.25")

~ Weight: 2.7 kg
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FUNCTIONAL OESCRIPTION

MINI-FLOPPY DISK DRIVES
The PC uses two different types of 5.25 inch mini-floppy disk drives:

360 KB slim mini-floppy disk drive

1.2 MB slim mini-floppy disk drive

At least one mini-floppy disk drive must always be present on a PC 
system.

Fig. 1-14 Slim Mini-Floppy Disk drive

The table below shows the main technical characteristics of the mini­
floppy disk drives.

1.2 MB DRIVE 360 KB DRIVE

Power supply:
+12 VDC ±10% 0.27 A

+5 VDC ±5% 0.47 A

Power supply:
+12 VDC ±10% 0.94 A (max) 
+5 VDC ±5% 0.6 A (max)

Power dissipated: 
at rest : 2.9 W
during operation: 5.5 W

Power dissipated: 
at rest : 1.95 W
during operation: 5 U

Dimensions: 
height : 41.5 mm
width : 146.1 mm
depth : 203.2 mm

Dimensions:
height : 41.5 mm 
width : 146.1 mm 
depth : 203.2 mm

Height: 1.5 kg Height: 1.3 kg
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POWER SUPPLY

The system power supply is housed in a metal box behind the drives in the 
basic module.
It supplies all the direct currents needed by the system circuits.
The main technical characteristics of the power supply are listed below:
- Monophase, alternating input voltage between 100 to 120 Volts or 

200 to 240 Volts (jumper selectable)
Permanent driftings of nominal input voltages within *10%
Nominal operating frequency of 50 Hz or 60 Hz
Maximum allowed power-on current of 20 A
Maximum line impedance of 0.5 Ohms
Acoustic sound level less than 33 d0A.

Fig. 1-15 Power Supply Output Connectors
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FUNCTIONAL DESCRIPTION

rWNOCHROflE DISPLAY

Fig. 1-16 htanochrome Display

Characteristics:

Horizontal Drive;
Power supply:
Power dissipated:

24 MHz or 19.6 MHz or 12 MHz
Screen refreshed at 60 Hz, 400 lines of 
vertical resolution and 640 lines horizontal 
Positive level. TTL compatibility at a 
frequency of 25.6 KHz 
15 VOC - 1.25 A 
18.75 U

The monochrome display is attached to the basic module by means of a 
cable which serves as a signal and power cable. The display may either 
sit on top of the basic module or on a nearby tabletop or desk. Both 
brightness and contrast adjustment controls are located at the front of 
the display and so are easily accessible to the operator.

Size: 80 x 25 (also possible: 64 x 16)
Attributes: blinking, reverse, highlight, hide, underline
Resolution (graph, mode): 640 x 400, 640 x 200 or 320 x 200 pixels 
Pixel rate: 
Vertical Drive:

CONTRAST BRIGHTNESS
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KEYBOARD

An 86-key Olivetti keyboard can be connected to the PC, and an interface 
for a mouse can be inserted on this keyboard.

The keyboard is connected to a connector at the rear of the basic module, 
via a cable approximately 2 metres long,

The keyboard can be divided into three parts:

A keypad on the left with 10 function keys, the use of which is 
defined by the user via software

A central part with a standard typewriter layout

A keypad on the right with numeric and control keys.

o

Uh/BtU
CO’t’U’lt■

Fig. 1-17 PC Keyboard
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FUNCTIONAL DESCRIPTION

The PC can support the following national keyboards:

Italian Swedish/Finnish
USA ASCII Latin/Greek
French Latin/Hebrew
British Danish
German Norwegian
Spanish (1) Swiss
Spanish (2) Portuguese

The table below shows the main characteristics of the keyboard.

Dimensions Length : 456 mm
Height : 30 mm
Depth : 195 mm

Weight 2.0 Kg.
Connector "Cannon" 9-pin 0-type
Keyboard module 4 or 8 degrees of tilting

86 low profile keys
Automatic repeat function with
programmable speed
Intel 8049 microprocessor
5 LEDs
Generation of scansion code for key 
pressing and release

Temperature From +10 to +40 degrees C
From IS to 85% relative humidity 
(non-condensing)

Power supply +12 VDC
Power 1.56 U
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PRINTERS AND OTHER PERIPHERALS
The peripherals and printers that can be connected to the PC are listed 
in the table below. Some printers, as can be seen from the table, are 
connected with either a serial or parallel interface.

TYPE SERIAL INT. PARALLEL INT.
PR 15 B X X
PR 17 B X X
PR 19 B X X
PR 320 B X X
PR 340 B X X
PR 38 B X X
MOUSE X

X = Available
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FUNCTIONAL DESCRIPTION

OPTIONS

COLOUR DISPLAY
The colour display is attached to the PC by means of two cables - a 
signal cable and a power cable. The display has a 12 inch (305 mm) CRT. 
The display may sit either on top of the basic module or on a nearby 
table top or desk.

CONTRAST BRIGHTNESS

Fig. 1-1B Colour Display

Characteristics
Displays up to 16 colours
S X 16 character matrix
Video Signal:

Red, green and blue video signals and intensity are all independent 
Vertical Drive:

Screen refreshed at 60 Hz with 400 vertical lines of resolution 
Horizontal Drive:

Positive, TTL compatibility at a frequency of 15.75 KHz
Power supply; 100 - 240 VAC; 50 - 60 Hz
Absorption: 98 U max.
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OPTIONAL BOARDS

The optional boards supported by the PC can be divided into three 
categories:

1. Olivetti expansion boards

2. 0-bit industry standard PC compatible boards

3. 16-bit industry standard PC compatible boards

ENHANCED GRAPHICS COLOUR BOARD (EGC)

The EGC board is an Olivetti expansion board which is placed in the first 
expansion slot on the bus adapter, next to the indigenous beard. It is 
connected to the indigenous board by means of a flat cable, and supports 
both monochrome and colour displays. Its main features are:

Up to 3 additional 640 x 400 bit planes
Software controlled colour look up table
High resolution (16 x 16) characters
Hardware smooth scroll

Ability to di^lay characters and graphics simultaneously

J6

30 
30 
3DC 
301=20 [
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Fig. 1-19 Enhanced Graphics Colour Soard
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FUNCTIONAL DESCRIPTION

The tables below list the signals present on the board connectors. For 
further information on their meaning, refer to the board manual.

CONNECTOR JI

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
GROUND 1 2 GROUND
+A0: address bit AO 3 4 +D15; data bit 15
-SBHE: Bus High Enable 5 6 +D14: data bit 14
Not used 7 S +D13: data bit 13
-SMEMR; Memory Read 9 10 +D12; data bit 12
-lOW: I/O Write 11 12 +D11: data bit 11
-lOR; 1/0 Read 13 14 +D10: data bit 10
Not used 15 16 +09: data bit 9
Not used 17 18 +D8; data bit 8
+ORDY: Olivetti Ready 19 20 Not used
Not used 21 22 Not used
Not used 23 24 Not used
Not used 25 26 -16BCH: 16-bit Channel Flag
Not used 27 28 Not used
Not used 29 30 Not used
Not ised 31 32 Not used
+5V: +5 VDC power supply 33 34 +5V: +5 VDC power supply
GROUND 35 36 GROUND
Not used 37 38 CLK19; Z8000 Clock
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CONNECTOR J2

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION
GROUND 1 2 Not used
+RESET; Reset 3 4 ■►07: data bit 7
+5V: +5 VDC power supply 5 6 ■►06: data bit 6
Not used 7 8 ■►D5: data bit 5
Not used 9 10 ■►D4: data bit 4
Not used 11 12 ■►D3: data bit 3
Not ised 13 14 ■►D2: data bit 2
Not used 15 16 +01: data bit 1
Not used 17 18 +00: data bit 0
GROUND 19 20 Not used
Not used 21 22 +AEN; Address Enable
Not used 23 24 Not used
Not used 25 26 Not used
Not used 27 28 Not used
Not used 29 30 +A16: address bit A16
Not used 31 32 +A15; address bit A15
Not used 33 34 +A14: address bit A14
Not used 35 36 +A13: address bit A13
-OACKO: DMA Acknowledge 0 37 30 +A12; address bit Al 2
+4MHZ; 4 MHz Clock 39 40 +A11; address bit All
Not used 41 42 +A10: address bit A10
Not used 43 44 +A9: address bit A9
Not used 45 46 +A8: address bit AB
Not used 47 48 +A7: address bit A7
Not LBed 49 50 +A6: address bit A6
Not used 51 52 +A5; address bit A5
Not used 53 54 +A4: address bit A4
Not used 55 56 +A3; address bit A3
+5V: +5 UDC power supply 57 58 +A2: address bit A2
Not used 59 60 +A1; address bit Al
GROUND 61 62 Not used
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FUNCTIONAL DESCRIPTION

CONNECTOR J3

SIGNAL/OESCRIPTION PIN S1GNAL/DE5CR1PT1ON

Not used 1 2 -LPCLR: Light Pen Clear Str.
Not used 3 4 Not used
Not used 5 6 Not used
- LPSET: Light Pen Set Str. 7 8 Not used
SPARESTB: Spare Strobe 9 10 Not used
Not used 11 12 Not used
Not used 13 14 Not used
LUTWSTB: Look-up Tab. Ur. St. 15 16 Not used
Not used 17 18 Not used
MONID1; Monitor Identificat. 19 20 M00EUSTB2: Mode Ur. Strobe 2
Not used 21 22 Not used
-EXPAND!: Expans. Identif. 23 24 Not used
-EXPANDO: Expans. Identif. 25 26 Not used
Not used 27 28 Not used
EXPH: Expansion Highlight 29 30 Not used
EXPR: Expansion Red 31 32 Not used
EXPG; Expansion Green 33 34 Not used
EXPB; Expansion Blue 35 36 Not used
-VRAHREQ: Displ. DRAM Req. 37 38 Not used
HONIDO: Monitor Identificat. 39 40 Not used
Not used 41 42 GROUND
Not iBed 43 44 MODEUSTBl: Mode Wr. Strobe 1
Not used 45 46 Not used
PCLKIN: Pixel Clock In 47 48 Not used
Not used 49 50 Not used

CONfCCTOR 15

SIGNAL/DESCRIPTION PIN SIGNAL/DESCRIPTION

HSVNC; Horizontal Sync. 1 14 GROUND
100: Display Identification 2 15 GROUND
VSYNC: Vertical Sync. 3 16 GROUND
R(D1); Video Data 4 17 GROUND
6(D2)-r Video Data 5 18 GROUND
B(DD): Video Data 6 19 GROUND
HIGHLIGHT; Highlight 7 20 GROUND
Not used S 21 GROUND
Not used 9 22 PCLK; Pixel Clock
ID1: Display Identification 10 23 BLANKING: Blanking
MODEO: Mode Select 0 11 24 +1SV: +15 VDC power supply
M0DE1; Mode Select 1 12 25 +15V: +15 VDC power supply
-DEGAUSS: Col. Dis. Degauss 13
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MEMORY EXPANSION BOARD
The memory expansion board allows the system RAH to be expanded by adding 
up to 2 MB of memory for each board inserted.
The board is made up of 4 memory banks of 512 KB each. The first of these 
is always full of memory chips, while the others can be filled later to 
bring the memory to a maximum capacity of 2 MB. The unused banks can be 
disabled by means of the relevant switches.
As well as disabling unused banks, some switches on the board also permit 
the board's operating rtode ("direct" mode or "split" mode) and the 
board's starting address td be established.
The memory expansion board is a 16—bit industry standard compatible board 
and can be inserted in any of the three relative slots on the bus 
expansion board which is free.
The tables overleaf list the signals present on the board connectors. For 
further information on their meaning, refer to the board manial.

BANKS BANKS BANK 1 BANKS  
 [](^^DI=:^DI=^[)C^Dl=![^=5[)(=^ai=Z5 0 c

   
DC—»----- iD(^^sni=^D[=Zj[Jt.. a------ !DI=S D 
Iff—!ni—ini dll <ni—igi aj -Tg—!q
fll^^PCZZSDC^DI 0   

  

i=a)c^Dc:^Dc:=3oc^[j—sn—i[)(=zD

ID [—igi------ IP—j
TDD CZiO[ZZ5D!=^
:3D i==5   
zsn I—ipcziaim

I—;oi—ipcz^pi:—iD^=iDC~~?[)i^=i[](—gi----- ire—in—;
czsogiagi—aji—sDi=^gQOi=^oi___su itpa

 I—sgi^_siKZ—51/—sflc—sj—I I—ipi-------(g

J2 J1

Fig. 1-20 Memory Expansion Board
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FUNCTIONAL DESCRIPTION

CONNECTOR J1

SIGNAL/OESCRIPTION PIN SIGNAL/DESCRIPTION

GROUND 1 2 -1/OCHCK: 1/0 Channel Check
♦RESET: Reset 3 4 ♦D7: data bit 7
+5V: +5 VDC power supply 5 6 ♦06; data bit 6
Not used 7 B ♦D5: data bit 5
Not used 9 10 ♦04: data bit 4
Not used 11 12 ♦D3: data bit 3
Not used 13 14 ♦D2: data bit 2
Not used 15 16 ♦DI; data bit 1
Not used 17 18 ♦DO: data bit 0
GROUND 19 20 Not used
-SHEfflJ: Memory Write 21 22 Not used
-SMEMR: Memory Read 23 24 Not used
Not used 25 26 ♦A18 address bit A18
Not used 27 28 ♦Al 7 address bit A17
Not used 29 30 ♦A16 : address bit A16
Not used 31 32 ♦Al 5 address bit Al 5
Not used 33 34 ♦Al 4 : address bit A14
Not used 35 36 ♦Al 3 address bit Al 3
-REFRESH: Refresh 37 38 +A12 : address bit A12
SYSCLK: 8 HH? Clock 39 40 ♦All address bit All
Not used 41 42 ♦AID : address bit AID
Not used 43 44 +A9: address bit A9
Not used 45 46 ♦A8: address bit A8
Not used 47 48 ♦A7: address bit A7
Not used 49 50 +A6: address bit A6
Not used 51 52 +A5: address bit A5
Not used 53 54 +A4; address bit A4
♦BALE: Address Latch Enable 55 56 +A3: address bit A3
♦5V: +5 VDC power supply 57 58 ♦A2: address bit A2
Not used 59 60 ♦Al ; address bit Al
GROUND 61 62 ♦AO: address bit AO
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CONNECTOR J2

SIGNAL/DESCRIPTION PIN SIGNAL/OESCRIPTION

-HEHCS16; 16-bit Mem. Cycle 1 2 +S8HE; Bus High Enable
Not used 3 4 tLADR23: address bit A23
Not i£ed 5 6 +LA0R22: address bit A22
Not used 7 3 +LADR21; address bit A21
Not used 9 10 +LAK120; address bit A20
Not used 11 12 +LADR19; address bit A19
Not used 13 14 +LADR1S: address bit A18
Not used 15 16 +LADR17; address bit A17
Not used 17 18 -MEHR: Memory Read Command
Not used 19 20 -MEHU; Memory Write Command
Not used 21 22 +08: data bit OS
Not used 23 24 +09: data bit 09
Not used 25 26 +010: data bit 010
Not used 27 28 +011: data bit Dll
Not leed 29 30 +012: data bit 012
+5V: +5 VDC power supply 31 32 +013; data bit D13
Not used 33 34 +014; data bit 014
GROUND 35 36 +015; data bit 015
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FUNCTIONAL DESCRIPTION

MULTIPORT BOARD
The multiport board has been designed to provide the system, in a XENIX 
operating environment, with four additional asynchronous serial ports. If 
a cable with four 25-pin connectors is connected to the board, four 
serial devices can be connected to the system.

The multiport board is an 8-bit industry standard compatible board and 
can be inserted in any of the expansion slots of the bus expansion board.

The tables overleaf list the signals present on the board and cable 
connectors. For further information on their meaning, refer to the board 
manual,

DB37

DB25

Fig, 1-21 Multiport Board and Connection Cable
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CONNECTORS JI ANO 0B37

S1GNAL/DE5CRIPT10N PIN SICNAL/DESCRIPTION

Not used 1 20 Ring indicator Channel 3
Data Carrier- Detect Channel 3 2 21 Data terminal ready Channel 3
Signal ground Channel 3 3 22 Data set ready Channel 3
Clear to send Channel 3 4 23 Request to send Channel 3
Receive data Channel 3 5 24 Transmit data Channel 3
Ring indicator Channel 4 6 25 Data carrier detect Channel 4
Data terminal ready Channel 4 7 26 Signal ground Channel 4
Data set ready Channel 4 0 27 Clear to send Channel 4
Request to send Channel 4 9 26 Receive data Channel 4
Transmit data Channel 4 10 29 Ring indicator Channel 2
Data carrier detect Channel 2 11 30 Data terminal ready Channel 2
Signal ground Channel 2 12 31 Data set ready Channel 2
Clear to send Channel 2 13 32 Request to send Channel 2
Receive data Channel 2 14 33 Transmit data Channel 2
Ring indicator Channel 1 15 34 Data carrier detect Channel 1
Data terminal ready Channel 1 15 35 Signal ground Channel 1
Data set ready Channel 1 17 36 Clear to send Channel 1
Request to send Channel 1 IB 37 Receive data Channel 1
Transmit data Channel 1 19

CONNECTORS 0025

S15NAL/0ESCRIPT10N PIN SIGNAL/OESCRIPTION

Chassis ground 1 14 Not used
Transmit data 2 15 Not used
Receive data 3 16 Not used
Request to send 4 17 Not used
Clear to send 5 18 Not used
Data set ready 6 19 Not used
Signal ground 7 20 Data terminal ready
Data carrier detect 8 21 Not used
Not used 9 22 Ring indicator
Not used 10 23 Not used
Not used 11 24 Not used
Not used 12 25 Not used
Not used 13

1-44 H23 Service ManualDigiƟzed for preservaƟon by hƩps://olivrea.de



FUNCTIONAL DESCRIPTION

The table below lists the connections between connector DG37 and the four 
connectors 0B25.

PIN OF 
0B37 CHANNEL 1

PIN OF CONNECTORS DB25
CHANNEL 4CHANNEL 2 CHANNEL 3

1
2 — 8 ..
3 .. 7 ..
4 -- -- 5
5 ■ -■ -■ 3 __
6 .. .. 22
7 20
S .. — 6
9 4

10 .. .. 2
11 .. 8 — ..
12 .. 7
13 — 5
14 3 .. ..
15 22 .. .. ..
16 20
17 6 ..
18 4 — —
19 2 ..
20 22
21 20 ..
22 6
23 .. 4
24 »» 2 —
25 .. — 8
26 7
27 5
28 3
29 22 —
30 .. 20
31 6
32 •>«* 4
33 2 »»
34 B -- • •
35 1
36 5 ..
37 3 —
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LIST OF CONFIGURATIONS
The table below shows the basic configurations available and the main 
expansion options; for each item the table gives the relative code 
number, the random code needed to order it and a brief description.

DESCRIPTION CODE RANDOM
CODE

NOTES

Basic module with;
- 512 KB RAM
- One 1.2 MB MFD
- One 20 MB HDU

CPU 2001 50081 Y Expandable with;
- 512 KB of RAH
- second 360 KB or

1.2 MB MFD, or
20 MB STC

Basic module with:
- 512 KB RAM
- One 1.2 MB MFD
- One 20 MB HOU
- One 20 MB 5TC

CPU 2006 50286 Y Expandable with:
- 512 KB of RAM

Basic module with:
- 512 KB RAM
- One 1.2 MB MFD
- One 40 MB HOU

CPU 2013 50088 T Expandable with:
- 512 KB of RAH
- second 360 KB or
1.2 MB MFD, or
20 MB STC

Basic module with;
- 512 KB RAM
- One 1.2 MB MFD
- One 40 MB HOU
- One 20 MB STC

CPU 2807 50287 S Expandable with:
- 512 KB of RAH

Basic module with:
- 1 MB RAM
- One 1.2 MB MFD
- One 70 MB HOU

CPU 2814 50078 e Must be used with 
STU 2860

Self-powered expansion 
box with one 50 MB STC

STU 2860 50079 Y Expandable with;
- One MFD

Self-powered expansion 
box with one 360 KB MFD

MFD 2837 50604 Z Expandable with;
- One 20 MB STC

Memory expansion kit 
with 512 KB of RAM

EXM 2853 50153 L To expand the memory 
of the system modules 
and the memory 
expansion board
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FUNCTIONAL DESCRIPTION

DESCRIPTION CODE RANDOM 
CODE

NOTES

Memory expansion board 
with 512 KB of RAH

MEH 2852 50152 J Expandable up to 2 MB 
with the insertion of 
1, 2 or 3 memory 
expansion kits

360 KB MFD HFD 2836 50136 J To expand the basic 
module (CPU 2801 ) and 
the expansion box 
(STU 2860)

1.2 MB HFO HFO 2811 50111 P To expand the basic 
module (CPU 2801) and 
the expansion box 
(STU 2860)

20 MB STC STC 2821 50282 Q To expand the basic 
module (CPU 2801)

RS 232 multiport board SIC 2832 50132 Z -—
B0287 coprocessor MAC 2887 50187 Z
Green monochrome display OSH 2812 V 50112 R
Black/white monochrome 
display

DSH 2812 B 50113 K —

Amber monochrome display DSH 2812 A 50114 V
Colour display DSH 2812 C 50115 X —
86 key keyboard ANK 2886 50186 X —
Mouse adapter kit MIK 2825 50377 E To be used with 

mouse GRD 2469

Notes:
MFD = mini-floppy disk drive
STC = tape drive
HDU = hard disk unit.
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INSTALLATION PROCEDURES

INTRODUCTION

This chapter deals with the site preparation and the requirements for the 
environment in which the system is to be installed. It also contains the 
procedures to be followed for the correct installation of the system and 
shows the various configurations available.

SITE PREPARATION
The system operates reliably in a typical office environment, but the 
following points should be taken into consideration when choosing a 
suitable site.
1. THE PC MUST BE PLUGGED INTO AN EARTHED POWER SUPPLY.

Unearthed machines do not work properly and can be a safety hazard. 
If the PC is not plugged into an earthed circuit the following 
problems may be experienced;
- Improper program operation

Unreadable disks

- Expensive machine damage.

2. The PC should, when possible, be isolated from sources of electrical 
noise, and from devices that may cause excessive voltage level 
variations. Some common sources of electrical noise are:

Air conditioners and powerful fans

Transformers and alternators
•. Large brush type or induction motors (such as those used in 

elevators)
Radio and TV transmitters, signal generators and high frequency 
security devices.

Note: Some of the normal small office machines (typewriters, small 
copiers, calculators, etc.) are allowed on the same line, provided 
they do not cause excessive interference on the line.

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

4. The PC should be placed away from heat and direct sunlight. Unusually 
high temperatures and low humidity can cause static problems.

5. THE PC IS COOLED BY A FAN AT THE REAR. THIS AREA MUST BE KEPT CLEAR 
OF PAPERS OR OTHER MATERIALS THAT WOULD OBSTRUCT AIR FLOW.
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INPUT AC ELECTRICAL CHARACTERISTICS
The PC input electrical characteristics are as follows:

1. Monopfase, alternating voltage with the following nominal voltages; 
100 to 120 Volts or 200 to 240 Volts. The voltage ranges can be 
selected by a jumper in the power supply unit, and the fuse must be 
changed (from 250 V - 5 A for voltages of 100 to 120 Volts and'from 
250 V - 3.2 A for voltages of 200 to 240 Volts).

2. Permanent driftings of input voltage: *10% . Consequently the two 
ranges of operation are: 90 to 132 Volts; 180 to 264 Volts.

3. Nominal frequency : 50 Hz or 60 Hz in the same model without any 
variation.

4. Frequency driftings ±5%

OUTPUT DC ELECTRICAL CHARACTERISTICS

VOLTAGE TOLERANCE DIRECT CURRENT 
MIN/MAX

MAX RESIDUAL 
RIPPLE

+ 5 V ± 5% 8/24 Amperes 50 mVp-p
+ 12 V * 5% 1/5.4 Amperes 100 mVp-p
+ 15 V +10% 0.2/2.6 Amperes 250 mVp-p
- 12 V + 5% 0.05/0.6 Amperes 100 mVp-p

Note: the peak current of the +12 V can reach 6.7 Amperes.

The maximum power output is 230 U.
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INSTALLATION PROCEDURES

ENVIRONMENTAL REQUIREMENTS

Operating environment;

Temperature: 10 to 32.2 degrees C (50 to 90 F)

Relative humidity; 20% to 00%

Non-operating environment
Temperature: -40 to +d0 degrees C (-40 to +140 F)

Relative humidity; 5% to 95%

PHYSICAL CHARACTERISTICS

WEIGHT:

Sasic module with floppy disk drive and HOU: 16 Kg (35.2 lbs)

- Display: 9 Kg (19.8 lbs)

DIMENSIONS

- Basic module; Width;
Height:
Depth;

38 cm (14.96")
19 cm (7.48")
42 cm (16.53")

- Display: Width: 33.4 cm (13.36")
Height: 26 cm (10.4")
Depth: 31 cm (12.4")

POWER ABSORBED SY THE SYSTEM
The power absorbed by a system with a standard configuration (512 KB of 
RAM, one 1.2 MB mini-floppy disk drive, one 360 KB mini-floppy disk 
drive, one 20 MB hard disk unit, a keyboard and monochrome display) is 
142 W.
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INSTALLATION

UNPACKING THE SYSTEM

The main components of the system are the basic module, the display and 
the keyboard.

These components are packed in polystyrene shells and then in shipping 
cartons. The shells are to protect the modules from damage during 
transportation. To unpack the PC. follow the procedure set out below:

1. Open the shipping cartons and remove the top part of the shell.

Fig. 2-1 Opening the Shipping Cartons and Taking Out the Contents

2. Take the various system components out of the protective plastic 
covers.

3. Keep the packing material in a dry place for use when repacking the 
system.
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INSTALLATION PROCEDURES

INSTALLING THE BASIC HOOULE ANO MONOCHROME DISPLAY
Tools required: Medium sized flat blade screwdriver
1. Place the basic module in a horizontal position as shown below.

Pig. 2-2 Basie Module in Position
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2, Place the keyboard next to the basic module and insert the keyboard 
cable plug into the keyboard socket at the rear of the basic module. 
Tighten the two screws on the plug to secure the connection.

n
MOUNTING SCREWS

KEYBOARD CABLE

KEYBOARD 
CONNECTOR

Fig. 2-3 Connection of Keyboard
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INSTALLATION PROCEDURES

3. Place the display on the basic module or next to it.

Fig. 2-4 PC Display
4. Insert the display cable into the basic module socket (see figure 

below). Tighten the two screws on the male connector to secure this 
connection.

OISFLAY 
CABLE

POWER 
CASLE

MOUNTING 
SCREWS

DISPLAY 
CONNECTOR

Pig. 2-5 Connection of Display and Power Cables
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5. Set the basic nodule power switch to OFF.

OOOOOOO OOOOOO 
ooooo oooo 

ooo 
oo

PRESS •0’ FOR OPF

jinnnnj
PRESS • VPOR ON

Fig. 2-6 Setting Power Switch to OFF
CAUTION; ENSURE THAT THE VOLTAGE INDICATEO ON THE LABEL AT THE REAR 

OF THE BASIC MODULE CORRESPONDS TO THE VOLTAGE OF THE POWER 
OUTLET TO BE USED.

6. Connect the system power cable first to the basic module, then to the 
wall outlet.
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INSTALLATION PROCEDURES

SETTINGS

CAUTION; If the system is being installed for the first time, the System 
Setup program, contained in the system test and customer test 
diskettes, should be run before carrying out the operations 
listed below, in order to define the contents of the CHOS-RAH.

Insert the system diskette in drive A (upper drive). The basic module 
power switch and the key switch can now be set to ON. The green LEO on 
the front panel of the basic module should light up: if it does not, 
check the power outlet immediately.
When the system is switched on, a series of tests are executed to check 
that the basic components are firctioning correctly. The time taken by 
these tests depends on the configuration of the PC.

POWER-UP LED PRESS ' V FOR ONTURN 
ANTI-CLOCKWISE

Fig. 2-7 Setting the Power Switch and Key Switch
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If an HS-DOS system diskette has been inserted in drive A and the power- 
up diagnostics run successfully, a message similar to the following 
should appear on the display:

Resident Diagnostics Rev x.xx

CPU (iB0286) Pass 
ROH Checksum Pass 
Memory Refresh Pass 
Keyboard Controller Pass 
Base Memory; xxx KB 
Expansion Memory: xxx KB 
Total Memory: xxx KB 
Parity Circuitry Pass 
Interrupt Controllers Pass 
DMA Controllers Pass 
Keyboard Pass 
Clock/Calendar Pass 
CPU Protected Mode Pass 
CMOS RAH Pass 
Fixed Disks: 1 Present 
Floppy Disks; 1 Present
Primary Bootstrap
Microsoft MS-DOS version 3.10
Copyright 1981, 1985 Microsoft Corp.

Rev. 3.03

Current date is mm-dd-19yy
Enter new date:
Current time is hh;mm;ss
Enter new time:

A>

If after a couple of minutes the screen remains blank, adjust the 
brightness control of the display until an image appears. If the power-up 
diagnostics do not complete successfully, an error code should appear on 
the display. Refer to Chapter 4 for a detailed account of these 
diagnostics.
The system should not be switched on and off unnecessarily. If something 
goes wrong during system operation, the user should first press the 
following three keys together:

<CTRL> <ALT> <DEL>

This simulates switching the system off and then on again. If this has no 
effect, the RESET button located at the front of the basic module should 
be pressed.
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INSTALLATION PROCEDURES

INSTALLING A PRINTER WITH PARALLEL INTERFACE
Parallel printers are connected to the basic module via a Centronics 
parallel interface. The cable used for such a connection is the same for 
all parallel printers. One of the cable connectors plugs into the 
relevant connector at the rear of the basic module, and the other 
connector fits into the plug at the back of the printer.

Fig. 2-6 Connecting a Parallel Printer to the PC
The mains cable of the printer must be connected to a suitable power 
outlet, AFTER IT HAS BEEN VERIFIED THAT THE VOLTAGE INDICATED ON THE 
LABEL OF THE PRINTER CORRESPONDS TO THE VOLTAGE OF THE POWER OUTLET TO BE 
USED.
Motherboard jumper JU1-6 must be installed for the printer to be enabled 
by the system. No software operations are necessary to connect a parallel 
printer. Before connection, the printer jumpers must be set correctly. 
The jumper diagrams for the various types of printers can be found in the 
specific printer manuals.
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1HSTALL1N6 A PRINTER WITH SERIAL INTERFACE

Serial printers are connected to the basic module via the serial 
interface. Refer to the relevant printer manuals for details of jumper 
settings on each type of printer.

The cable used for this connection is the same for all serial printers. 
One of the cable connectors plugs into the relevant connector at the rear 
of the basic module, and the other cable connector fits into the plug at 
the rear of the printer.

Fig. 2-9 Connecting a Serial Printer to the PC

The mains cable of the printer must be connected to a suitable power 
outlet, AFTER IT HAS BEEN VERIFIED THAT THE VOLTAGE INDICATED ON THE 
LABEL OF THE PRINTER CORRESPONDS TO THE VOLTAGE OF THE POUER OUTLET TO BE 
USED.

Motherboard jumper JU1-7 must not be installed for the printer to be 
enabled by the system. Before using a serial printer, some parameters 
have to be set vis software, and in MS-DOS environments, the "MODE COM" 
canmand must be used to set the RS 232 port.
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INSTALLATION PROCEDURES

MODE COH:
The syntax of this command is:

MODE C0Mn:baud(,parity(,databit5.(stopbits(.P))))

where:

n can be either of the following values:
1 = stantterd RS 232 port on motherboard
2 = second RS 232 port.

baud can be any one of the following values;
110, 150, 300, 600, 1200, 2400, 4800 or 9600 
only the first two digits need to be input.

parity can be any one of the following values:
£ (even parity)
0 (odd parity)
N (none)
the default value is E.

databits can be either 7 or 8 
the default value is 7.

stopbits can be either 1 or 2
for all baud rates except 110, the default value is 1.

P Eliminates timeout errors.

The baud rate must always be input, while the other parameters are 
optional. It is advisable to use the parameter P.

Example: MODE COMI;11,0,8,1
(Baud rate 110, odd parity, 8 bits per character, 1 stop bit).

The MODE LPT command, which sets the printer parameters, may also be used 
with serial printers.

MODE LPT#:(chars)(,spacing) 

where:

# printer number (1, 2 or 3)

chars ntrnber of characters per line 

spacing vertical spacing in number of lines per inch (6 or 8) 

Example: MODE LPT1:132,8 (Printer 1, 132 characters, 8 lines per inch).
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SYSTEM SUITCH AND JUMPER SETTINGS
The PC has jumpers and switches located on the various boards and units. 
These are used to set certain system characteristics.

The following abbreviations are used in the description of these 
settings;

P = jumper present

NP = jumper not present

MOTIERBOARO JUMPERS

The motherboard has the following jumpers; JUT, JU2, JUS, JU4 and JUS. 
These jumpers are set as shown in the following pages.

JU4

1111111111 UTTTTT

Pig. 2-10 Motherboard Jumpers
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JI 2---- J 2------  
-------------iflZ

J 8, 
oooooooo 
oooooooo

AJ2

Fig. 2-11 JU1 and JLI2

1 4 

0 0 0 0 

0 0 0 0

8 5

JU3

Fig. 2-12 JU3
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Fig. 2-13 JU4 and JUS
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INSTALLATION PROCEDURES

JU1

1-16 2-15 3-14 4-13 5-12 6-11 7-10 8-9 FUNCTION

P X X X X X X X 512 KB total mem. 
on motherboard

NP X X X X X X X 1024 KB total mem. 
on motherboard

X P NP X X X X X add. user EPROM 
type 2764 or 27128

X NP P X X X X X add. user EPROM 
type 27256

X X X p NP X X X BIOS EPROM
type 27128

X X X NP P X X X BIOS EPROM 
type 27256

X X X X X p X X Enables 
parallel port

X X X X X NP X X Disables 
parallel port

X X X X X X p X Disables 
serial port

X X X X 1 X NP X Enables 
serial port

Note:

X = don't care condition
mem.
add.
P
NP

- memory
= additional
= jumper present
= jumper not present
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JU2
1-16 2-15 3-14 4-13 5-12 6-11 7-10 8-9 FUNCTION
P NP NP P X X X X 80287 with clock 

at 5.33 MHz
NP P P NP X X X X 80287 with clock 

at 8 MHz
X X X X P NP X X Indigenous dis­

play controller 
only.

X X X X NP p X X Indigenous dis­
play controller 
and ECC board

Note:
X = don't care condition
P = jumper present
NP = jumper not present

JU3
1-8 2-7 3-6 4-5 FUNCTION
NP X X X Only used in production. Usually not present
X P X X Indegenous display controller
X NP X X Monochrome display controller
X X P X Only used in production. Usually present

Note:
X = don't care condition
P = jumper present
NP = jumper not present

JU4 : Only used in production. Usually present.
JUS ; Only used in production. Usually present.
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INSTALLATION PROCEDURES

DISPLAY CONTROLLER

3 3 I

W1

3DC 30
30E 3nc

o
ODO 3DC

sac 30 [ 3D[ 3DC 3DC
30C

30C 3DC

3
W2W3

o

Fig. 2-14 Display Controller Board Jumpers

The following jumpers are present on the display controller board; a 
group of jumpers called A and three single jumpers called U1, U2 and 113. 
The table below shows the position of each jumper.

JUMPER 
PRESENT

MEANING

2-3 Only indigenous display
5-6 controller board present.

2-3 Indigenous display controller
4-5-6 and E.G.C. board present.

U1 : 1-2 = display controller board disabled 
2-3 = display controller board enabled

U2 : 1-2 always present 
2-3 never present

W3 : 1-2 never present 
2-3 always present
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MINI-FLOPPY DISK AND TAPE DRIVE CONTROLLER SOARD

HC A ST

0 0 0 0 0 0 I J 5

10

J4

HC 6 ST

o o

  []E=I QCJ
l-S  0000

IDoo 
ooo[

]m am amiam 
lEmami Dm Dm m mom
Dm Dm Dmaa]|~----- |Dc
1 Dmmmom ’ Dr
J Dmo DO 

Fig. 2-15 Mini Floppy-Disk and Tape Drive Controller

The board contains three jumper blocks: J3, J4 and J5. Jumper J3 is only 
used if the board is mounted on an H24 SPj J4 is only used for test 
purposes - for normal operation, jumpers 5-5 and 9-10 are installed; J5 
is used on the PC to establish the type of mini-floppy disk drive mounted 
(standard or high density).

The table below defines the positions of jumper J5.

JUMPER 
PRESENT

DEFINITION

HC-A Drive A high density (1.2 MB)

5T-A Drive A stancterd (350 KB)

HC-B Drive B high density (1.2 MB)

ST-B Drive B stantterd (360 KB)
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INSTALLATION PROCEDURES

HARD DISK CONTROLLER BOARD

VR

Wl
0
O 
o

Fig. 2-16 Hard Disk Controller Board
The hard disk controller board has two jumpers which allow the 1/0 
address (U1) and the operating mode (U2) of the board to be defined.
Jumper U1 allows the installation of two hard disk controller boards in 
the same system.
The table below shows the definition of the jumper positions.

JUMPER POSITION DESCRIPTION

U1 1 - 2 Basic primary address 1F0 selected
U1 2 - 3 Basic secondary address 170 selected

142 L Latched operating mode selected
142 NL Non-latched operating mode selected

The board has no jumpers to define the type of hard disk installed, as 
this data is stored in the CMOS-RAM configuration and is defined when the 
system is first installed.
Jumper Ul is normally in position 1-2 and jumper 142 in position NL.
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5.25 INCH MINl-FLCfPY DISK DRIVE
The drives on the PC must both be configured in the following way:

Drive 2
Head loading controlled by the MOTOR ON signal
Drive LEO comes on when the DRIVE SELECT signal is activated

The insertion of resistors depends on the number of drives installed in 
the system, as follows:

If a single drive is installed in the system, resistors must be 
present on the single drive
If two drives are installed in the system, resistors must only be 
present on the last drive of the chain (drive A).

The signal cable from the mini-floppy disk controller board is connected 
to drive B and then to drive A. Signals on pins 10 to 16 of the signal 
cable are swapped between drive 5 and drive A as follows:
10 to 16
11 to 15
12 to Id
13 to 13
14 to 12
15 to 11
16 to 10

The tables overleaf show the jumper settings on the various types of 
drives which can be installed in the system. The following information is 
given for each jumper:

The function activated when the jumper is present

The configuration if the drive is the only drive installed in the 
system, or if it is drive A of a system without an expansion box

The configuration if the drive is drive B of the system, or if it is 
drive A in a system with an expansion box.
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INSTALLATION PROCEDURES

JUMPERS FOR 1.2 Iffi TOSHIBA DRIVE (ND-O8DE)

JUMPER FUNCTION
SINGLE DRIVE 
OR DRIVE A 
UITHOUT BOX

DRIVE B 
OR DRIVE A 
UlTH BOX

MUX Drive is always selected not present not present
01 Drive 1 not present not present
02 Drive 2 present present
03 Drive 3 not present not present
04 Drive 4 not present not present
H) Head loading controlled 

by DRIVE SELECT signal
not present not present

HM Head loading controlled 
by MOTOR ON signal

present present

LO LED comes on with DRIVE 
SELECT signal

present present

P5 LEO comes on with DRIVE 
SELECT and READY signals

not present not present

TM Terminators are inserted present not present
[£ Motor rotation speed is 

360 rpm
present present

OX Motor rotation speed is 
300 rpm

not present not present

SR Signal on pin 34 is the 
READY signal

not present not present

DC Signal on pin 34 is the 
DISK CHANGE signal

present present
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04 02 MUX

OPTION JUMPERS 
CONNECTOR

OPTION JUMPERS 
CONNECTOR

Fig. 2-17 Jumpers for Drive ND-08DE
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INSTALLATION PROCEDURES

JUWERS FOR 1.2 MB PANASONIC DRIVE (JU-475-2CGN)

JUMPER FUNCTION
SINGLE DRIVE 

OR DRIVE A 
WITHOUT SOX

DRIVE B 
OR DRIVE A 

WITH BOX

TH Resistors inserted present not present

DS4 Drive 4 not present not present

DS3 Drive 3 not present not present

OS2 Drive 2 present present

DS1 Drive 1 not present not present

OS Enables drive select in 
3 multidrive system

present present

MX Drive always selected not present not present

AT Enables drive for use in 
the system

present present

AX Latched by DS signal not present not present

RDY Standard I5ADY signal not present not present

LR Stored READY signal not present not present

DC Latched door disturb present present

DO Door open not present not present

BX Dual speed not present not present

ex Single speed present present

IRD Internal READY signal not present not present

SP DISK CHANGE Step present present

IX DISK CHANGE Index not present not present

DD DISK CHANGE drive select not present not present
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JUMPER FUNCTION
SINGLE DRIVE 
OR DRIVE A 
WITHOUT BOX

DRIVE B 
OR DRIVE A 
WITH BOX

UA LED comes on when IN USE 
signal is stored

not present not present

DA LED comes on with DRIVE 
SELECT signal

present present

OA LEO comes on with IN USE 
or DRIVE SELECT signal

not present not present

HA LED comes on with IN USE 
and DRIVE SELECT signals

not present not present

HI Enables drive motor with 
the MOTOR ON signal

present present

MS Enables drive motor with 
the DRIVE SELECT signal

not present not present

TM

LR 00

UA OA

SP DO

o 
o

o 
o

AX O

BX 0

olOS MX 
o

o 
0 
“da ha ms

RDV DC 
o 
o

\\ IRD

_1_X

I

Fig. 2-18 Jumpers for Drive JU-475-2CGN
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INSTALLATION PROCEDURES

JUMPERS FOR 360 KB TOSHIBA DRIVE (ND-04DT)

JUMPER FUNCTION
SINGLE DRIVE 
OR DRIVE A 
WITHOUT BOX

DRIVE e 
OR DRIVE A 
WITH BOX

RY Signal on pin 34 of the 
connector is the READY 
signal

present present

DI Drive 1 not present not present
D2 Drive 2 present present
D3 Drive 3 not present not present
D4 Drive 4 not present not present
LD LED comes on with the 

DRIVE SELECT signal
present present

LI LED comes on with the 
DRIVE SELECT and READY 
signals

not present not present

TM Terminators inserted present not present

Fig. 2-19 Jumpers for Drive N0-040T
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JUMPERS FOR 360 KB PANASONIC DRIVE (JU*455*5C6N)

JUMPER FUNCTION
SINGLE DRIVE 
OR DRIVE A 
WITHOUT BOX

DRIVE B 
OR DRIVE A 
WITH BOX

RY Signal on pin 34 of the 
connector is the READY 
signal

present present

DS1 Drive 1 not present not present
OS2 Drive 2 present present
DS3 Drive 3 not present not present
054 Drive 4 not present not present
TM Resistors inserted present not present
W Enables the drive motor 

with the MOTOR ON signal
present present

MS Enables the drive motor 
with the DRIVE SELECT 
signal

not present not present

UA LED comes on when the IN 
USE signal is stored

not present not present

DA LED comes on with the 
DRIVE SELECT signal

present present

DS Enables drive select in 
a multidrive system

present present

MX Drive always selected not present not present
RD Enables the READY signal present present
DC Latched door disturb not present not present
kP WRITE PROTECT signal present present
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INSTALLATION PROCEDURES

UA\D A

MM MS

O 0

SO sc

RD DC

DS
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CX3 
D S MX

Fig. 2-20 Jumpers for Drive JU-455-5CGN
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HARD DISK UNIT

The hard disk unit present in the system must be configured as DRIVE C. 
The unit has various jumpers and switches which should be used to define 
the correct operating mode.

A block of four jumpers in particular are used to establish the operating 
mode, and there are four switches to establish the number of the unit. 
The tables below show the definition of each jumper and switch.

JUMPER FUNCTION

1-2 Used for testing purposes. Usielly present

3-4 Used for testing purposes. Usually absent

5-6 If jumper is present, the HDU is radially 
connected
if jumper is not present, the HDU is daisy­
chain connected

7-8 Reserved: usually absent

SU1
SU

SU2
TCH 
5U3 SW4

FUNCTION

ON OFF OFF OFF Selects unit 1

OFF ON OFF OFF Selects unit 2

OFF OFF ON OFF Selects unit 3

OFF OFF OFF ON Selects unit 4

Normally only jumper 1-2 is present and unit 1 is selected.
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DIPSWITCH

nilOf’

02J OU 03J

Fig. 2-21 HDU Jtmpers and Switches
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TAPE DRIVE
If a tape drive is installed in the system, it must always be configured 
as drive 4, and the resistors must be removed.
The table below shows the meaning of the various jumpers when present on 
the unit, and their positions when this drive is installed in the system.

JUMPER DESCRIPTION POSITION
1-2 Drive 1 select not present
3-4 Drive 2 select not present
5-6 Drive 3 select not present
7-0 Drive 4 select present
9-10 Resistors inserted not present

REGISTORS

DRIVE 1 
DRIVE 2 
DRIVE 3 
DRIVES

Fig, 2-22 Tape Drive Jumpers and Resistors
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OPTION INSTALLATION

INTRODUCTION
This chapter contains the installation instructions for the options that 
can be purchased for the PC. These options are sometimes referred to as 
upgrades. Read the procedures carefully before installing the options.
In addition to the installation procedure, all possible configurations 
are given for each option.
The following upgrades and installations are described in this section:

Upgrading motherboard memory from 512 KB to 1 MB by chip insertion
Installation of the colour display
Installation of the second mini-floppy disk drive in the basic module 
and in the expansion box
Installation of the 00287 numeric processor extension
Installation of the mouse adapter
Installation of the multiport board
Installation of the tape drive
Installation of the E6C board
Installation of the memory expansion board
Upgrading memory expansion board.
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PRELIHIHARY AMD FINAL OPERATIONS
Certain operations which are standard for all options should be followed 
to ensure correct installation. These operations consist of the following 
basic procedures:
- Removing the top and/or bottom cover of the basic module

Identifying the position in which to insert an optional board
- Inserting and securing the board in the basic module

Replacing the covers of the basic module
Reconnecting the basic module.

These operations are described in detail in the following sections.
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OPTION INSTALLATION

REMOVING THE TOP COVER
The top cover of the basic module is removed in the following way:
1. Set the power switch on the basic module and on all external devices 

to OFF.
2. Unplug the basic module power cable from the wall outlet.
3. Disconnect all the cables connected to the basic module.
4. Remove the display and all external devices from the basic module.
5. With a flat blade screwdriver, loosen the three top cover mounting 

screws located at the top of the basic module rear panel.

Fig. 3-1 Top Cover Mounting Screws
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6. Remove the top cover by pushing it towards the front of the basic 
module and then lifting it out.

Fig. 3-2 Removing the Top Cover
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OPTION INSTALLATION

REMOVING THE BOTTOM COVER
The bottom cover of the basic module is removed in the following way:
1. Set the power switch on the basic module and on all external devices 

to OPP.
2. Unplug the basic module power cable from the wall outlet.
3. Oiscor?.iect all the cables connected to the basic module.
4. Remove the display and all external devices from the basic module.
5. Turn the basic module upside down.
6. With a flat blade screwdriver, loosen the two bottom cover mounting 

screws located at the bottom of the basic module rear panel.

Pig. 3-3 Bottom Cover Mounting Screws
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7. Remove the bottom cover by pushing it towards the front of the basic 
module and then lifting it out.

Fig. 3-4 Removing the Bottom Cover
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OPTION INSTALLATION

IDENTIFYING BOARD POSITION
When a board is to be inserted in the basic module, the position in which 
this board can be inserted must be identified. This depends on the type 
of board which is to be installed.
The following three types of boards can be inserted in the PC;

Olivetti boards
- 8-bit industry standard compatible boards

16-bit industry standard compatible boards.
The procedure below shows how to distinguish the type of board which is 
to be installed:
1. Hold the board so that the electronic chips mounted on it can be 

seen.
2. Observe the board profile.
3. If the profile is similar to the one shown below, it is an Olivetti 

board.
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4. If the profile is similar to the one shown below, it is an 0-bit 
industry standard compatible board.

1_____ r
5. If the profile is similar to the one shown below, it is an 16-bit 

industry standard compatible board.
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OPTION INSTALLATION

Cnee it has been established which type of board it is, proceed as 
follows to identify the position in which to insert the board:
1. Locate the bus expansion board in the basic module.

Bus 
EXPANSION 
BOARD

IS

Fig. 3-5 Locating the Bus Expansion Board
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2. Note that there are seven rows of connectors on the bus expansion 
board into which the optional boards can be inserted. The first two 
rows, near the mini-floppy disk drive slots, are used for the mini­
floppy disk drive controller board and the hard disk controller 
board, thus five rows of connectors are free for the optional boards.

W

ISl'J'l

31

HARO DISK 
CONTROLLER 
BOARD

FLOPPY DISK 
CONTROLLER 
BOARD

Fig. 3-6 Bus Expansion Board

3-10 M28 Service ManualDigiƟzed for preservaƟon by hƩps://olivrea.de



OPTION INSTALLATION

3. The optional board to be installed can be inserted in one of the free 
rows, according to the following criteria:

An Olivetti board is inserted in row 7
A 16—bit industry standard compatible board can be inserted in 
row 3, 4 or 5
An 0-bit industry standard compatible board can be inserted in 
row 3, 4, 5, 6 or 7.

Note that the connector rows are numbered progressively starting from 
the right, but the numbering is not shown on the board.

J5

Fig. 3-7 Connector Rows on the Sus Expansion Soard
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INSERTING AND SECURING THE OPTIONAL BOARD
When the basic module top cover has been removed, the optional board has 
been configured as indicated in the relative installation procedure and 
the board position has been identified, the board should then be inserted 
in the bus expansion board as described below:
1. Using a flat blade screwdriver, loosen the screw securing the 

expansion slot cover for the required connectors to the rear panel 
and remove the cover.

MOUNTING SCREW

Fig. 3-8 Removing the Slot Cover
2. Hold the optional board by the top edges in such a way that the 

electronic chips mounted on it are facing the mini-floppy disk drive 
slots.
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OPTION INSTALLATION

3. Align the board with the selected connector row and insert it in the 
relative connectors by pressing downwards.

Fig. 3-9 Inserting the Optional Board
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4. Align the hole of the optional board retaining bracket with the one 
on the basic module rear panel and secure the bracket with the screw 
removed in step 1, tightening it with the flat blade screwdriver.

SCREWRETAINING BRACKET

Fig, 3-10 Securing the Board
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OPTION INSTALLATION

REMOUNTING THE TOP COVER
The top cover of the basic module is remounted in the following way;
1. Insert the top cover on the basic module and push it right up to the 

rear panel.

Fig. 3-11 Inserting the Top Cover
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2. Tighten the three mounting screws located at the top of the basic 
module rear panel,

Fig. 3-12 Top Cover Mounting Screws
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OPTION INSTALLATION

REMOUNTING THE BOTTOM COVER
The bottom cover of the basic module is remounted in the following way:
1. Turn the basic module upside down.
2. Insert the bottom cover on the basic module and push it right up to 

the rear panel.

Fig. 3-13 Inserting the Bottom Cover
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3. Tighten the two mounting screws located at the bottom of the basic 
module rear panel.

Fig. 3—14 Bottom Cover Mounting Screws
4. Return the basic module to its correct position.
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OPTION INSTALLATION

RECONNECTING TW BASIC MODULE
When the option has been installed in the basic module and the covers 
have been remounted, the basic module must be connected as before. The 
figure below shows the connections which may be effected on the basic 
module.

POWER 
INLET

POWER 
OUTLET 
TO COLOUR 
OrSPLAY

PRINTER OR 
PARALLEL 
INTERFACE 
DEVICE.

DISPLAY 
CABLET

PRINTER OR 
SERIAL 
INTERFACE

KEYBOARD DEVICE

Fig. 3-15 Basic Module Connections
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UPGRADING MOTHERBOARD MEMORY FROM 512 KB TO 1 MB
This section describes the procedures to upgrade the motherboard memory 
from 512 KB to 1 MB. Read the instructions carefully to ensure a smooth 
and easy connection.
Note: At the end of the installation procedure, the System Setup program 
must be run to define the correct contents of the CMOS-RAH. Note that the 
correct memory size is automatically defined simply be recalling the 
System Setup and then exiting by pressing the ESC key.

MATERIAL REQUIRED
System with 512 KB on motherboard bank 0

- 18 256Kx1 RAM chips
Medium sized flat blade screwdriver
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OPTION INSTALLATION

INSTALLATION PROCEDURE
1. Remove the basic module bottom cover as described in the relevant 

section,
2. Locate bank 1 on the motherboard.

BANKD

BANK 1

Fig, 3-16 Location of Bank 1 on the Motherboard
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Fig. 3-17 Pin 1 Location on Various ICs

Fig. 3-1B Chip Insertion

3. When installing the 256Kx1 memory chips in the sockets, ensure that 
pin 1 of the chip is located in the same direction as pin 1 of the 
other memory chips already installed in bank 0.

4, Align the RAH pins (A) with the socket (B) and gently insert the RAH 
chips into the socket.

PIN 1PIN t

PIN I

A
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OPTION INSTALLATION

5. Repeat step 4 for the remaining 17 sockets in bank 1 on the 
motherboard.

6. Remove jumper 1-16 of JU1.

AJ1

' s
oooooooo
oooooooo
"is ~

n=i|I[I]5ZZiD  == [B] a nmnn
_ Qczi Oa
------ a ffl] ---- □□ □

5=10

Fig. 3-19 JU1

7. Replace the basic module bottom cover and reconnect the basic module 
as described in the relevant sections.
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INSTALLING THE COLOUR DISPLAY
This section describes how to install the colour display. Read the 
instructions carefully to ensure a smooth and easy connection.

MATERIAL REQUIRED
Medium sited flat blade screwdriver
Colour display with signal and power cables

INSTALLATION PROCEDURE
1. Set the power switch on the basic module to OFF.
2. Connect the display signal cable to the display controller connector 

at the rear of the basic module.
3. Connect the display power cable to the power connector at the rear of 

the basic module.

■*waE<E>.nii.«i------- '----iBniw----

POWER POWER OUTLET
inlet to colour display

DISPLAY 
CABLE

Fig. 3-2D Installing the Colour Display
4. Reconnect the basic module as described in the relevant section.
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OPTION INSTALLATION

INSTALLING THE SECOND MINT-FLOPPY DISK DRIVE TN THE BASIC MODULE
This section describes how to install the second mini-floppy disk drive 
in the basic module.
Note: The procedure set out below applies to either a second high 
density drive (1.2 MB) or to a second standard drive (360 KB). The System 
Setup program must be run at the end of the installation procedure.

MATERIAL REQUIRED
System with one mini-floppy disk drive
Second mini-floppy disk drive
Guides
Medium sized flat blade screwdriver
Philip’s screwdriver
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INSTALLATION PROCEDURE
1. Remove the basic module top cover as described in the relevant 

section,
2. Check that the second drive is set correctly for installation:

For high density drives (1.2 MB) ND-08DE, jumpers 02, LD, 0£, DC 
and HH only must be present

- For high density drives (1.2 MB) JLJ-475-2CGN, jumpers DS2, OS, 
DC, AT, ex, SP, DA and MM only must be present

- For standard drives (360 KB) ND-04DT, jumpers D2, LO and HM only 
must be present

- For standard drives (360 KB) JU-455-5CGN, jumpers RY, DS2, HM, 
UP, RD, DS and DA only must be present.

POWER

uux

OPTION JUMPERS 
CONNECTOR

OPTION JUMPERS 
CONNECTOR

big. 3-21 Position of Jumpers for High Density Drive (1.2 MB) ND-O0DE
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OPTION INSTALLATION

TM

AT i' B3E.

UA OA/MM

SP DO

BX O 

ex I

olDS MX 
o

Rpy DC 
o 
o

o 
o 
~DA HA MS

0 O 
O O

LR DO

Fig. 3-22 Position of Jumpers for High Density Drive (1.2 MB) JU-475- 
2CGN

LD
D2

Fig. 3-23 Position of Jumpers for Standard Drive (360 KB) ND-04DT
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0 S MX

MM MS

DS

0 0 
R 0

R 
V

2 
3
4
HD

o o 
IX 
o o

ex o 
O (X 
A\DA

♦ WP

SO sc 
OOP 
ex 0

RD DC

Fig. 3-24 Position of Jumpers for Standard Drive (360 KB) JU-455-SCGN
3. Secure the two short guides contained in the kit to the sides of the 

drive with two screws.

Fig. 3-25 Securing the Guides
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OPTION INSTALLATION

4. Insert the second drive in the basic module by sliding it along the 
guides under the first drive.

oo goco

Fig. 3-26 Inserting the Drive
5. Insert the free plug of the signal cable (the flat cable coming from 

the first drive) into the connector of the second drive.

SERIAL CABLE 
CONNECTOR

Fig. 3-27 Connecting the Signal Cable
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6. Connect the power cable supplied with the second drive from the drive 
to the connector on the power supply unit.

POWER CABLE

TO POWER 
SUPPLY

Fig. 3-28 Connecting the Power Cable
7. Using the Philip's screwdriver, secure the second drive onto the 

basic module chassis by tightening the two screws located on the 
front panel of the drive.

RETAINING SCREWS

Fig. 3-29 Securing the Drive to the Chassis
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OPTION INSTALLATION

B. Unplug the signal cable (flat cable) from the mini-floppy disk 
controller board.

9. Using the flat blade screwdriver, loosen the screw securing the board 
retaining bracket to the basic module rear panel.

SIGNAL CABLE
MOUNTING SCREW

Fig, 3-30 Signal Cable and Board Mounting Screw
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10. Hold the board by the top edges and remove it from its slot by 
pulling it upwards.

Fig. 3-31 Removing the Controller Board

11. Check that jumpers J5 on the controller board are set correctly:

From HC to B if the second drive is high-density (1.2 MB) 

From B to ST if the second drive is standard (360 KB).

s.

HO B ST

□□□ Ezioat
] DC3 otHjoaoDI'

0000 Hr
 HI'-' 1 ] DCZJ D DO

HCA ST

Fig. 3-32 Position of J5 Jumpers of the Controller Board
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OPTION INSTALLATION

12. Hold the controller board by the top edges and reinsert in its 
original position by pushing it firmly into the slot in the bus 
expansion board. Note that the controller board chips must be turned 
towards the drive slot.

fig. 3-33 Inserting the Controller Board
13. With the flat blade screwdriver, tighten the retaining bracket 

mounting screw to the basic module rear panel.

MOUNTING SCREW

Fig. 3-3A Securing the Board

3-33DigiƟzed for preservaƟon by hƩps://olivrea.de



14. Reinsert the signal cable {flat cable) plug into the controller board 
connector.

SIGNAL CABLE

Fig. 3-35 Connecting the Signal Cable to the Controller Board
15. Remount the basic module top cover and reconnect as described in the 

relevant sections.
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OPTION INSTALLATION

INSTALLING THE SECOND MINI-FLOPPY DISK DRIVE IN THE EXPANSION BOX
This section describes how to install the second mini-floppy disk drive 
in the expansion box.
Note: The procedure set out below applies to either a second high 
density drive (1.2 MB) or to a second standard drive (360 KB). At the end 
of the installation procedure, the System Setup program must be run.

MATERIAL REQUIRED
System with one mini-floppy disk drive
Expansion box with tape drive
Second mini-floppy disk drive
Guides
Medium sized flat blade screwdriver
Philip's screwdriver
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INSTALLATION PROCEDURE
1. Set the power switch on the basic module to OFF.
2. Unplug the power cable.
3. Remove the expansion box top cover by loosening the two screws at the 

back of the box and the screw at the bottom, sliding it towards the 
front of the box and then lifting it out.

MOUNTING SCREWS

Sgsszigeal 
mKMI

Fig. 3-36 Rear Mounting Screws
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OPTION INSTALLATION

MOUNTING
SCAEWS

Fig. 3-37 Lower Mounting Screws
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4. Remove the drive slot cover from the expansion box top cover by 
loosening the three mounting screws inside the top cover. Reinsert 
the screws in their original position once the slot cover has been 
removed.

MOUNTING 
SCREWS

Fig. 3-38 Slot Cover Mounting Screws
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OPTION INSTALLATION

5. Loosen the two mounting screws from the metal plate covering the 
inside of the expansion box and remove the cover from the box.

METAL PLATE
MOUNTING SCREWS

Fig. 3-39 Metal Plate Mounting Screws
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6. Check that the second drive is set correctly for installation:
for high density drives (1.2 MB) NO-OSOE, jumpers 02, LD, OE, DC 
and HM only must be present
For high density drives (1.2 MB) JU-475-2CGN, jumpers DS2, DS, 
OC, AT, ex, SP, DA and HH only must be present
For standard drives (360 KB) ND-04DT, jumpers D2, LO and HH only 
must be present
For standard drives (360 KB) JU-455-5CGN, jumpers RY, DS2, MM, 
UP. RD, OS and DA only must be present.

OPTION JUMPERS 
CONNECTOR

OPTION JUMPERS 
CONNECTOR

POWER 
CONNECTOR

Fig. 3-40 Position of Jumpers for High Density Drive (1,2 MB) NO-OBDE
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OPTION INSTALLATION

0 DS MXTM

AT

UA OA

SP DO

o o 
o o

RDV DC
O
OI

AX Io

0 O 
O O

LR DO

0
0____________

DA HA MS

\ IRD\ [^3 
2.IX__

I

Fig. 3-41 Position of Jumpers for High Density Drive (1.2 MS) JU-475- 
2CGN

Fig. 3-42 Position of Jumpers for Standard Drive (360 KB) NO-040T
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Fig. 3-43 Position of Jumpers for Standard Drive (360 KB) JU-455-5CGN
7. Secure the two short guides contained in the kit to the sides of the 

drive with two screws.

Fig. 3-44 Securing the Guides

a •
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OPTION INSTALLATION

S. Insert the second drive in the expansion box by sliding it along the 
guides above the tape drive.

Fig. 3-45 Inserting the Drive
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9. Insert the free plug of the signal cable (the flat cable coming from 
the tape drive) into the connector of the disk drive.

Signal cable

Fig. 3-46 Connecting’the Signal Cable
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OPTION INSTALLATION

10. Connect the power cable from the power supply to the corresponding 
drive connector.

n. Connect the power supply ground cable to the drive connector.

POWERCABLE GROUNDCABLE

Fig. 3-47 Connecting the Power and Ground Cables
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12. Using the Philip's screwdriver, secure the drive onto the expansion 
box chassis by tightening the two screws located on the front panel 
of the drive.

MOUNTING SCREWS

Fig. 3-48 Securing the Drive to the Chassis
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OPTION INSTALLATION

13. Replace the metal cover and then the top cover of the expansion box.
14. Remove the top cover of the basic module as described in the relevant 

section.
15. Unplug the signal cable (flat cable) from the mini-floppy disk 

controller board.
16. Using the flat blade screwdriver, loosen the screw securing the board 

retaining bracket to the basic module rear panel.

SIGNAL CABLE
MOUNTING SCREW

O

Fig. 3-49 Signal Cable and Board Mounting Screw
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17. Hold the board by the top edges and remove it from its slot by 
pulling it upwards.

Fig. 3-50 Removing the Controller Board
18. Check that jumpers J5 on the controller board are set correctly:

From HC to B if the second drive is high-density (1.2 MB> 
From B to ST if the second drive is standard (360 KB).

10
ofTTIcioonTi-i-

rX oooa Pr

□[]□ DE
]DE=] Dr

] ~ aOa a

Oo

O 0 O O O o I J6 
HCA ST

Fig. 3-51 Position of J5 Jimpers of the Controller Board
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OPTION INSTALLATION

19. Hold the controller board by the top edges and reinsert in its 
original position by pushing it firmly into the slot in the bus 
expansion board. Note that the controller board chips must be turned 
towards the drive slot.

Fig. 3-52 Inserting the Controller Soard
20. With the flat blade screwdriver, tighten the retaining bracket 

mounting screw to the basic module rear panel.

MOUNTING SCREW

Fig. 3-53 Securing the Board
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21. Reinsert the signal cable (flat cable) plug into the controller board 
connector.

SIGNAL CABLE

Fig. 3-54 Connecting the Signal Cable to the Controller Board
22. Remount the basic module top cover and reconnect as described in the 

relevant sections.
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OPTION INSTALLATION

INSTALLING THE 80267 NUMERIC PROCESSOR EXTENSION
This section describes the installation procedure for the S0287 numeric 
processor extension (NPX). Read the instructions carefully to ensure a 
smooth and easy connection.
Note: the System Setup program must be run at the end of the 
installation procedure.

MATERIAL REQUIRED
- 80287 NPX

Medium sited flat blade screwdriver
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INSTALLATION PROCEDURE
1. Remove the basic module bottom cover as described in the relevant 

section.
2. Locate the socket in which the 80287 is to be inserted.

DaDs=ziOoac=iCZZID t—i LA-.-i 
□CZlOaDaaaDcnOSZZI Banm T=] £ZD cJ 
DaOzzjQODa 
□□DaQEZioaDizzCizzi 
szDDcnDJzzDa 5—1 szzi 

DaDaaacaOE3

Fig, 3-55 Location of 80287 Socket
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OPTION INSTALLATION

3. Align the 00287 chip pins with the 
into the socket. Ensure that pin 1 
direction as pin 1 of the other 
motherboard.

socket and gently insert the chip 
of the chip is located in the same 
chips already installed on the

Fig. 3—56 Chip Insertion
4. Set jumpers 1-16, 2-15, 3-14 and 4-13 of JU2 on the motherboard in 

accordance with the clock required for the NPX (see Chapter 2).

, ,r---------- 1 i--- 1 LED[ff-----------1 r5—1 5—1 =i

llllllilii 1 8
OOQOOOOO 
oooooooo
16 9

AJ2

Fig. 3-57 JU2
5. Remount the basic module bottom cover and reconnect the basic module 

as described in the relevant sections.
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INSTALLING THE HOUSE ADAPTER
This section describes the installation procedure for the mouse adapter. 
Follow the instructions carefully for a smooth and easy installation.

HATERIAL REQUIRED
Mouse adapter

INSTALLATION PROCEDURE
1. Set the power switch on the basic module and all external devices to 

OFF.
2. With the keyboard turned towards the operator in normal working 

position, locate the protective plastic cover of the adapter 
connector.

dUwbUI I'
COaew'l*

Hill. I
Q »

Fig. 3-50 Locating the House Adapter Connector
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OPTION INSTALLATION

3. Remove the protective plastic cover from the keyboard.

oevatH 
'(•IQXAI 
COM'WX* 

JUUl 
O|

Fig. 3-59 Removing the Protective Plastic Cover
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4. By exerting uniform pressure, insert the mouse adapter in the 
keyboard connector.

Fig, 3-60 Inserting the Mouse Adapter
Note: The keyboard is now ready for a mouse to be inserted into the 
connector protruding from the adapter.
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OPTION INSTALLATION

INSTALLING THE KULTIPORT BOARD (SIC 2832)
This section describes the installation procedure for the multiport board 
(SIC 2832). Read the instructions carefully to ensure a smooth and easy 
connection.

MATERIAL REQUIRED
Multiport board
Extension cable with standard 25-pin connectors
Mediuffi sized flat blade screwdriver
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INSTALLATION PROCEDURE
1. Remove the basic module top cover as described in the relevant 

section.
2. Set the switches on the board as shown in the figure below. Note that 

the setting changes according to whether a single board or two boards 
are installed in the system.

SW1

O,

SW2

yBcna
SW3

t} (0 5 H 0

COi) M i) 0 05

o

JI

SW1 SW2 sn3

.^123
SINGLE 
BOARD 
INSTALLED

@© @ “"I @4

SW1

...12 3

SWI

XX ’ 2 3

SW2

.,123

?nQfl

SW2

X, 1 2 3

SW3

X. ’ 2 3 4

?BCBQ

SW3

XX ' 2 3 4

lFt BOARD

2nd BOARD

TVVO BOARDS 
INSTALLED

Fig. 3-61 Multiport Board DlP-switch Settings
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OPTION INSTALLATION

3. Identify the position in which the multiport board can be inserted, 
insert it and secure it as described in the relevant sections.

4. Replace the basic module top cover as described in the relevant 
section.

5. Plug connector J5 of the cable supplied with the kit into the 
multiport board socket protruding from the rear panel and tighten the 
two screws of the connector to ensure connection. Four different 
serial devices can now be connected to the other four connectors of 
the cable.

.45

Fig. 3-62 Connection of the Cable to the Soard
6. Reconnect the basic module as described in the relevant section.
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CONFIGURATION
The multiport board can be configured in various ways by setting 
DlP-switches SU1, 5U2 and SU3. The table below shows the function 
activated by each switch, tor further details on the definition of the 
switches, refer to the board manual.

SU1 SWITCH FUNCTION ACTIVATED WITH SWITCH IN POSITION ON 
NUMBER

1 Interrupt request no. 2 <IRQ2)
2 Interrupt request no. 3 (IfiQ3)
3 Interrupt request no. 4 (1RQ4)

SU2 SWITCH 
NUMBER

FUNCTION ACTIVATED WITH SWITCH IN POSITION ON

1 Interrupt request no. 5 C1RQ5) (Default)
2 Interrupt request no. 6 (IRQ6)
3 Interrupt request no. 7 (1RQ7)

The switches of SW3 are used to establish the operating mode (compatible 
or expanded) of the board and the I/O addresses the board responds to.
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OPTION INSTALLATION

INSTALHW6 THE TAPE DRIVE
This section describes how to install the tape drive. Read the 
instructions carefully to ensure a smooth and easy connection.

MATERIAL REQUIRED
PC with a single mini-floppy disk drive
Tape drive

- Power cable
Philip's screwdriver

- Medium sized flat blade screwdriver
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INSTALLATION PROCEDURE
1. Remove the basic module top cover as described in the relevant 

section.
2. Remove the plastic cover of the third expansion slot on the top cover 

by pressing it firmly towards the back.
3. Check that the tape drive is set correctly for installation. Jumper 

054 must be installed on pins T-entJ-jO-. The jumper between pins 9 and 
10 must not be installed. Check that/resistor A is not installed.

10

Fig. 3-63 Tape Drive Jumpers and Resistor
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OPTION INSTALLATION

4. Insert the tape drive in the basic module by sliding it along the 
guides under the mini-floppy disk drive.

Fig. 3-64 Inserting the Tape Drive
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5. Plug the free connector of signal cable B (the flat cable from the 
mini-floppy disk drive) into the tape drive socket, with the words 
"THIS SIDE UP" facing upwards.

6. Connect power cable C, supplied with the kit, from the tape drive to 
power supply connector D.

B C

Fig. 3-66 Power Supply Connector

Fig. 3-65 Tape Drive Connections
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OPTION INSTALLATION

7. Using the Philip's screwdriver, secure the tape drive to the basic 
module by tightening the two screws E located on the front panel of 
the drive.

Fig. 3-67 Inserting and Securing the Tape Drive
S. Remount the basic module top cover and reconnect as described in the 

relevant sections.
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INSTALLING THE EXPANSION GRAPHICS AMD COLOUR BOARD (EGC)
This section describes how to install the EGC board. Read the 
instructions carefully to ensure a smooth and easy connection.
Note: the System Setup program must be run at the end of the installation 
procedure.

MATERIAL REQUIRED
EGC board
Flat cable with 50-pin connectors
3-w8y jumper

- Medium sized flat blade screwdriver
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OPTION INSTALLATION

INSTALLATION PROCEDURE
1. Remove the basic module top and bottom covers as described in the 

relevant sections.
2. Locate jumper block JU2 on the motherboard, remove jumper 5-12 and 

insert jumper 6-11.

iDtUD 0

□a!
Tia

JU2
16

□□□nkoanmniEnMn [L n 
IDEZI nfP-

□□ JCDOEJDa □ooooaDa 
c □QCZlOaDCZ 
[ll=lDiZZlDE3[|CZ 

rt!=lDaD!=lQCZ

0 0 0
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  aoa 
05ODCZ1DLJ g. 

Q^rgflm

B. 
00000000

6

Fig. 3-68 Motherboard Jumpers JU2
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3. Locate jumper block A and jumper U2 on the indigenous display 
controller board. Insert jumpers 4-5-6 and 2-3 on block A, and jumper 
2-3 on jumper U2.

3 2 1

A 2

30
30

CSC

3DC 2CC
30C

? W2
, 0

Fig. 3-69 Display Controller Jumpers
4. Ensure that the jumpers on the EGC board are connected correctly 

according to the table below:

JUMPER POSITION FUNCTION
A present 

not present
Only one monitor connected to the system 
Two monitors connected to the system

C C-1
C-2

For all PC systems
For future applications

1G (or 7F) 1- 2
2- 3

For board installed in other systems 
For board installed in this system
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OPTION INSTALLATION

5. If a colour display is connected to the EGC board, go on to step 7; 
if a monochrome display is connected, locate the >15 VOC power supply 
connector J7 on the top right-hand corner of the display controller 
board.

Fig. 3-70 Position of Connector J7
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6. Unplug this connector from the display controller board and connect 
it to connector J4 of the EGC board.

Fig. 3-71 Position of Connector J4
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OPTION INSTALLATION

7. Identify the position in which the EGC board can be installed, insert 
it and secure it as described in the relevant sections.

8. Connect one end of the flat cable supplied with the kit to connector 
J6 of the display controller board and the other end to connector J3 
of the EGC board.

FLAT CABLE

Fig. 3-72 Connecting the Flat Cable
9. Replace the basic module top and bottom covers as described in the 

relevant sections.
10. Recable the system as described in the relevant section by connecting 

the display signal cable to the EGC board connector protruding from 
the rear panel of the basic module.
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INSTALLING THE MEMORY EXPANSION BOARD
This section describes how to install the memory expansion board. Read 
the instructions carefully to ensure a smooth and easy connection.
The Memory Expansion Board may be installed into a system with 512 KB of 
memory on the motherboard or into a system with 1 MB of memory on the 
motherboard. The following installation procedure describes the switch 
settings for both configurations but assumes that if other Memory 
Expansion boards are already installed in the system, they are Cdnfigured 
to their full capacity (2 MB).
Note: the System Setup program must be run at the end of the installation procedure.

MATERIAL REQUIRED
M28 PC System
Memory expansion board
Medium sized flat blade screwdriver

INSTALLATION PROCEDURE
1. Remove the basic module top cover as described in the relevant section.
2. Set the switches on the board in accordance with the tables below 

(note that the setting shown is with reference to a memory expansion 
board with 512 KB of RAM; for boards with greater memory size, refer 
to the section "Upgrading Memory Expansion Board").

1
Ski

42 3

XX ON OFF OFF

SW 2 defines the starting address of the memory expansion board. The 
setting of this switch depends on the system configuration.
The following table shows the switch 2 settings for the first, second 
and third memory expansion boards installed in a 512 KB system.
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OPTION INSTALLATION

Soard No.
8 7

SU2 SETTINGS
6 5 4 3 2 1

1 OFF ON ON ON OFF ON ON ON
2 OFF ON ON OFF OFF ON ON ON
3 OFF ON OFF ON OFF ON ON ON

The table below show the switch 2 settings for the first, second and 
third memory expansion hoards installed in a 1 MB system.

where; ON = switch in ON position 
OFF = switch in OFF position 
XX = switch not used

Board No.
8 7

5U2 SETTINGS
6 5 4 3 2 1

1 OFF ON ON ON OFF ON OFF OFF
2 OFF ON ON OFF OFF ON OFF OFF
3 OFF ON OFF ON OFF ON OFF OFF
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Fig. 3-73 Memory Expansion Board Switches
3. Identify the position in which the board can be installed, insert it 

and secure it as described in the relevant sections.
4. Replace the basic module top cover as described in the relevant 

sections.
5. Recable the system as described in the relevant section.
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OPTION INSTALLATION

CONFIGURATIONS
This section describes the meaning of the various switches on the memory 
expansion board. For further information on their meaning, refer to the 
relevant manual,

SU1 POSITION DESCRIPTION
1
2

3-4

OFF 
ON
OFF - OFF
ON - OFF
OFF - ON
ON - ON

Not used
Parity control disabled 
Parity control enabled
Banks 1, 2 and 3 disabled 
(board with 512 KB) 
Banks 2 and 3 disabled 
(board with 1 MB) 
Bank 3 
(board with 1,5 MB) 
All banks enabled 
(board with 2 MB)

The first seven switches of SU2 establish the start address according to 
the following criteria:

Switches 4, 5, 6 and 7 establish the start megabyte
Switches 1, 2 and 3 establish the megabyte fraction.

This can be seen in detail in the table below:

SU2 START ADDRESS 
(megabyte)4 5 6 7

ON ON ON ON 1 MB
OFF ON ON ON 1 MB plus fraction
ON OFF ON ON 2 MB plus fraction
OFF OFF ON ON 3 MB plus fraction
ON ON OFF ON 4 MB plus fraction
OFF ON OFF ON 5 MB plus fraction
ON OFF OFF ON 6 MB plus fraction
OFF OFF OFF ON 7 MB plus fraction
ON ON ON OFF 8 MB plus fraction
OFF ON ON OFF 9 MB plus fraction
ON OFF ON OFF 10 MB plus fraction
OFF OFF ON OFF 11 MB plus fraction
ON ON OFF OFF 12 MB plus fraction
OFF ON OFF OFF 13 MB plus fraction
ON OFF OFF OFF 14 MB plus fraction
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1
SU2 
2 3

START ADDRESS 
(fraction of megabyte)

ON ON ON 0.000 MB
OFF ON ON 0.128 MB
ON OFF ON 0.256 MB
OFF OFF ON 0.384 MB
ON ON OFF 0.512 MB
OFF ON OFF 0.640 MB
ON OFF OFF 0.76B MB
OFF OFF OFF 0.896 MB

Switch 8 of SU2 establishes the board operating mode; if it is set to 
OFF, ''direct” operating mode is enabled; if it is set to ON, "split" 
operating mode is enabled.
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UPGRADING MEMORY EXPANSION BOARD
This section describes the installation procedures to upgrade the memory 
on the memory expansion board. Read the instructions carefully to ensure 
a smooth and easy connection.
Note that the memory expansion board is upgraded in the normal way, that 
is, first bank 1, then bank 2 and lastly bank 3.
Note: the System Setup program must be run at the end of the installation 
procedure in order to define the correct contents of the CHOS-RAH. The 
correct memory size is automatically defined simply by calling the System 
Setup and then exiting by pressing the ESC key.

MATERIAL REQUIRED
- System with 1 MB of RAM on motherboard

1 or more memory expansion kits
- Medium sized flat blade screwdriver

3-77DigiƟzed for preservaƟon by hƩps://olivrea.de



INSTALLATION PROCEDURE
1. Remove the basic module top cover as described in the relevant 

section.
2. Remove the memory expansion board to be upgraded by loosening the 

mounting screw on the basic module rear panel.

Fig. 3-74 Removing the Memory Expansion Board
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3. Locate the first empty bank on the board. 
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Fig. 3-7S Location of Sanks on the Board
4. When installing the 256Kx1 memory chips in the sockets, ensure that 

pin 1 of the chip is located in the same direction as pin 1 of the 
other memory chips already installed in bank 0.

PIN 1 PIN »

PIN 1

Fig. 3-76 Pin 1 Location on Various ICs
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5. Align the RAH pins (A) with the socket (B) and gently insert the RAM 
chips into the socket.

Fig. 3-77 Chip Insertion
6. Repeat step 5 for the remaining 17 sockets in the bank to be filled.
7. Repeat steps 3 to 6 for the other memory upgrading kits.
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a. Set switches 3 and 4 of SWI as shown in the table below according to 
the configuration of the upgraded board;

FINAL BOARD 
CONFIGURATION

SWITCH 
SETTINGS

3 4
1 MB ON OFF

1,5 MB OFF ON
2 MB ON ON

SWI

n
30C
Tp—ini---- ;

=50 sac

a(=ZSD(=^[li:z=5[=Q=D=D=Q=0=Li-!I^=3 CZiQC:
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Fig. 3-78 Location of SWI
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9. Reinsert the memory expansion board in its original slot by securing 
it to the rear panel with the screw removed in step 1.

Fig. 3-79 Inserting the Soard in the Basic Module
10. Replace the basic module top cover and reconnect the basic module as 

described in the relevant sections.
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POUER-UP DIAGNOSTICS

INTRODUCTION
The power-up diagnostics are run each time the PC is switched on and when 
either a hardware reset (by pressing the reset button on the front panel 
of the basic module) or a software reset (by pressing keys CTRL, ALT and 
DEL simultaneously) is performed. These programs reside in the BIOS 
EPROMs and check the functionality of the various system modules in order 
to ensure a minimum operating level.

HAIN CHARACTERISTICS OF THE TESTS
The main characteristics of the power-up diagnostics are listed below;

The tests are organized in steps, in such a way that each hardware 
component is tested before being used to test other hardware.
Check points clearly indicate the completed steps.
Uhen each check point has completed successfully, a byte is sent to 
the parallel port and, for some check points, a message is also 
displayed on the video
If an error occurs during the execution of a check point, a byte is 
sent to the parallel port and an error message is displayed on the 
video
The errors are divided into two categories;
1. Fatal errors
2. Non-fatal errors

The first type of error affects the correct operation of the system, 
while with the second type of error the system usually continues to 
function correctly.
The diagnostics automatically detect which of the three possible 
operating environments the system is using, and the diagnostics are 
accordingly different;
a) If the system is in an operating environment, the tests are run 

automatically without any operator intervention; if a fatal error 
occurs, the diagnostics stop and only continue when key Fl is 
pressed

b) If the system is in automated test environment, the diagnostics 
communicate directly with the black box connected, and all 
errors, except configuration errors, are considered fatal

c) If the system is in "burnin" environment, the diagnostics 
communicate with the burnin controller via the serial port, and 
all errors, except configuration errors, are considered fatal

4-1DigiƟzed for preservaƟon by hƩps://olivrea.de



The CMOS'fiAM is checked for bad RAM or a low battery condition
The configuration of the system under test is checked to ensure that 
it agrees with the configuration contained in the CMOS-RAM; if there 
are discrepancies, the diagnostics warn the operator to run the 
System Setup program
Faults are isolated to component or module level; faults on the 
motherboard identify the bad component, while faults relative to 
other boards or peripherals identify the bad module
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POWER-UP DIAGNOSTICS

REQUIREMENTS FOR CORRECT TEST EXECUTION
A minimum number of system components must be functional for the power-up 
diagnostics to execute. The following components in particular must 
function:

The 02284 clock generator
The 82288 bus controller
A minimal subset of the 80286 instruction set

- The two BIOS EPROMs
The address, data and control busses to the EPROMs.

The display controller must also be functional in 80x25 text mode, as 
well as the display or the parallel port, so that the results of the 
tests can be communicated.
If the display does not work, the servicing engineer should refer to the 
machine status shown by the group of LEOs located on the motherboard.

a DEIG

iC30C3t)CZ!BI=!D
• ---- SDCZJD

[=z=!0 aDa oqcseezjo czs crz! aocTTDcsoczj

0oD^= 
0C3 I

nn ornDtini ’
“ tzzincziCima

Fig. 4-1 Location of LEOs
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OPERATING PROCEDURES
It is recommended to execute the diagnostic tests on power-up and the 
system tests every time the PC is serviced or an option is added to it. 
The power-up diagnostics run each time the system is powered up. The 
diagnostics take from 15 to SO seconds to complete, depending on the 
amount of memory installed.
The following steps should be performed to run the power-up diagnostics;
1. Turn the brightness and control knobs on the display fully clockwise.
2. Set the basic module power switch to ON.
While the tests are running, messages of the type; "CPLI(i80285) Pass" 
appear in the top left-hand corner of the screen.
Short beeps are emitted at the end of the tests, and the following 
message is displayed:

Primary boot-strap

If drive A does not contain a disk, or the inserted disk does not contain 
a valid bootstrap code and the hard disk does not contain a valid 
bootstrap code either, the following message is displayed:

Non-system disk or disk error 
Replace disk and strike any key

and the system stops and waits until any key is pressed to continue the 
bootstrap procedure.
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POWER-UP DIAGNOSTICS

FUWCTIOHAL DESCRIPTION OF THE POWER-UP DIAGNOSTICS
The power-up diagnostics can be divided into the following four main 
phases:
1. Shutdown diagnostics
2. Primitive diagnostics
3. Advanced diagnostics
4. Configuration diagnostics.
The errors detected during test execution are handled by special 
routines:

The Primitive Diagnostic Error Routine (PDER)
The Advanced Diagnostic Error Routines (ADER).

Another routine, called BTCR (Burnin Test Completion Routine) is used 
when the power-up diagnostics are run in burnin environment, whether an 
error is detected or the tests complete successfully.
The following sections give a brief description of the four main phases. 
For a more detailed description and for a description of the error 
handling routines, see the section entitled "DETAILED DESCRIPTION OF THE 
POWER-UP DIAGNOSTICS".
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SHUTDOVW DIAGNOSTICS
The shutdown diagnostics are the first to run. The shutdown code is a 
special code contained in the EPROMs, which performs the transition from 
CPU virtual operating mode to real mode. This phase of the diagnostics is 
run first in order to minimize the time taken to enter real mode.
Any errors detected during this phase are handled by the POER.

PRIMITIVE DIAGNOSTICS
The primitive diagnostics are run straight after the shutdown 
diagnostics, and rely on at least a minimal set of hardware components to 
be functional. The tests executed during this phase are all in-line 
tests; they do not use a RAH stack or any interrupts. The primitive 
diagnostics test and initialize the main hardware modules. At the end of 
these diagnostics, the display is initialized in 80x25 mode and a RAM 
stack is available.
The primitive diagnostics also use the PDER for error handling.

ADVANCED DIAGNOSTICS
The advanced diagnostics are run after the primitive diagnostics. These 
are not as restricted as the primitive diagnostics, in that both the 
display and the RAH stack have been initialized when they are run, and 
once these diagnostics have tested the interrupts, they can use them 
freely.
Errors detected during the advanced diagnostics are handled by the ADER.

CONFIGURATION DIAGNOSTICS
The main function of the configuration diagnostics is to verify that the 
hardware installed agrees with the hardware configuration stored in the 
CHO5-RAH. If there are any discrepancies, the user is prompted to execute 
the System Setup program.
The configuration diagnostics also use the ADER for the handling of any 
errors detected during execution.
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POWER-UP DIAGNOSTICS

DETAILED DESCRIPTION OF THE POWER-UP DIAGNOSTICS
The following sections describe the power-up diagnostics and the relative 
error handling routines in detail.
The descriptions are accompanied by flow charts to give a graphic 
description as well as a written one,
The sections relative to the description of the four main test phases 
also provide a table containing the messages displayed and the status of 
the LED connector inserted in the parallel port.
Note: In the following sections, the letter H after a value indicates 
that it is a hexadecimal value,
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SHUTDOWN DIAGNOSTICS
The shutdown diagnostics are executed first to check whether there is a 
shutdown condition or not, and so whether tg execute the relevant 
procedures.
At each system reset, whether this is due to a system power-up, because 
the reset button has been pressed, after a software reset or a shutdown, 
control passes to address FiFFFO. This address contains a jump 
instruction to a location containing a jump to the start of the power-up 
diagnostics.

Until the test to check for a shutdown condition has been performed, the 
relative shutdown code cannot assume anything about the state of the 
system. It cannot assume that the RAM has been tested, that the 
interrupts are working or that the display has been initialized. Thus, 
until it has been established that a shutdown situation exists, 
subroutines calls are avoided and any errors encountered are handled by 
the POER.
The steps followed by the shutdown diagnostic test are set out below:
1. DUMMY CHECK POINT 0. Outputs value 40H to the parallel port and 

disables interrupts and parity errors.
2. START OF CHECK POINT 1. Executes a simple CPU flag test to check that 

they can be set at 1 and then at 0. Checks the conditional jump 
instructions.
If the test fails, the PDER is called with the following parameters:

Message to display: CPU (i80286)
Check point number: 1

Type of error: fatal
Other data to display; 1

Step from which to continue the test: step 6 of the shutdown 
diagnostics.

3. It executes a simple test of the CPU ALU. This test checks the 
arithmetic and logical instructions AND, OR, EXOR, ADD, SUB and CMP, 
as well as the conditional jump instructions.
If the test fails, the PDER is called with the same parameters as the 
previous step, except for "Other data to display", which in this case 
is 2.
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4. It executes a simple pattern propagation test of all the 80286 
registers which are compatible with the 8086, except for registers cs 
and ip.

If the test fails, the PDER is called with the same parameters as in 
step 1, except for "Other data to display", which in this case is 3.

5. END OF CHECK POINT 1. Outputs value 41H to the parallel port.

6. START OF CHECK POINT 2. Reads the keyboard controller status register 
and tests the shutdown bit. If this is at 0, it means that this is 
not a shutdown and the test skips to step 10, otherwise it goes on to 
step 7.

7. It sets up the system RAM stack, reads the contents of the CMOS-RAM 
shutdown byte and then clears it.

8. Checks the value of the shutdown byte. If this value is anything 
other than 2, 3, 4, 5, 9 or OAH, it is considered undefined or 
illegal, and the PDER is called with the following parameters:

Message to display: Illegal Shutdown
Check point number: 2
Type of error: non-fatal
Other data to display: value of the shutdown byte
Step from which to continue the test: step 1 of the primitive 
diagnostics

otherwise the test goes on to step 9.

9. Initializes both the 8259A interrupt controllers, unless the shutdown 
byte is 9, and executes the appropriate shutdown routine based on the 
value of the shutdown code found in the CHOS-RAM.

10. END OF CHECK POINT 2. Outputs value 42H to the parallel port.
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The table beloM gives the following information for each check point: the 
message displayed, the status of the LEDs located on the motherboard, and 
whether the check point completed without errors, if it failed or if it 
was blocked.

CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEOS 
8 7 6 5 4 3 2 1

0 COMPLETED — 0 1 0 0 0 0 0 0
FAILED — —
BLOCKED — —

1 COMPLETED — 0 1 0 0 0 0 0 1
FAILED CPU (100286) Error: 1 

or
CPU (180286) Error; 2 

or
CPU (100286) Error: 3

0 0 111110

BLOCKED — 0 1 0 0 0 0 0 0
2 COMPLETED — 0 1 0 0 0 0 1 0

FAILED Illegal Shutdown Error; nn 0 0 11110 1
BLOCKED — 0 1 0 0 0 0 0 1

Note
0 = LEO on
1 = LEO off
nn = value of the shutdown code
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PRIMITIVE DIAGNOSTICS

The primitive diagnostics test the essential parts of the hardware and 
initialize the main functions such as memory refresh, the RAM stack and 
the display controller.
As with the shutdown diagnostics, the primitive diagnostics cannot assume 
much about the state of the system, and so in this phase too, no 
subroutines calls are made, the RAH stack is not used and the interrupts 
are not enabled. The diagnostics also assume that the display is not 
initialized and no messages, except error messages, are displayed until 
the end of the diagnostics.
The steps performed by the primitive diagnostic test are shown below:
1. START OF CHECK POINT 3. Executes checksums on the motherboard EPROMs.

If the test fails, the PDER is called with the following parameters:
Message to display: ROH Checksum
Check point number: 3
Type of error: fatal

Other data to display: no other data
Step from which to continue the test: step 3 of the primitive 
diagnostics

2. END OF CHECK POINT 3. Outputs value 43H to the parallel port.
3. START OF CHECK POINT d. Tests the three 8254 timer channels and 

checks for not counting, counting too fast and counting too slowly.
If the test fails, the POER is called with the following parameters:

Message to display: Timer
Check point number: 4
Type of error: fatal
Other data to display: number of the faulty timer channel
Step from which to continue the test: step 5 of the primitive 
diagnostics

4. ENO OF CHECK POINT 4. Outputs value 44H to the parallel port.
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POUER-UP DIAGNOSTICS

5. START Of CHECK POINT 5. Starts the memory refresh and cheeks that 
this refresh is performed every 15.1 us. It resets the test byte in 
the RAM data area reserved for the BIOS ROH (address A0:OO12H).
If the test fails, the PDER is called with the following parameters:

Message to display; Memory Refresh
Check point number: 5
Type of error: fatal
Other data to display; no other data
Step from which to continue the test; step 7 of the primitive 
diagnostics

6. END OF CHECK POINT 5. Outputs value 45H to the parallel port.
7. START OF CHECK POINT 5. Issues a command to the keyboard controller 

to perform a self test and waits for this to complete.
If the test fails, the PDER is called with the following parameters:

Message to display: Keyboard controller
Check point number; 6
Type of error: fatal
Other data to display: 1 if the self test has detected an error, 
2 if the self test timed out.

- Step from which to continue the test: step 9 of the primitive 
diagnostics

8. ENO OF CHECK POINT 6. Outputs value 46H to the parallel port.
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9. START OF CHECK POINT 7. Checks if the reset was a software reset. If 
so, it skips to step 11, otherwise it tests the first 8 KS of RAM. 
This is done by writing the address and then the inverted address 
into each byte. After each block has been written it reads and 
compares the data.

This is not the real RAM test, but is only used to ensure the correct 
operation of the first 8 KB of RAM before the interrupt vector table 
is installed and a RAM stack initialized.

If the test fails, the POER is called with the following parameters:

Message to display: Memory
- Check point number: 7

Type of error: fatal
Other data to display: no other data

Step from which to continue the test: step 11 of the primitive 
diagnostics

10. END OF CHECK POINT 7. Outputs value 47H to the parallel port.
11. Installs a dummy interrupt vector table and installs the display 

interrupt (int 10H). It sets up a HAM stack in the first 8 KB already 
tested and initializes the display controller in 80x25 text mode.

12. It displays the following message relative to the check points 
already completed:

Resident Diagnostic Rev X.XX

CPU (180266) Pass
ROM Checksum Pass
Memory Refresh Pass
Keyboard Controller Pass

where X.XX corresponds to the ROH revision number present in the 
system.
It should be noted that this message appears even if errors have been 
detected in the course of the diagnostics performed up to this point 
and the diagnostics only continued after key F1 was pressed.
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POWER-UP DIAGNOSTICS

The table below gives the following information for each check point; the 
message displayed, the status of the LEDs located on the motherboard, and 
whether the check point completed without errors, if it failed or if it 
was blocked.

CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEDS 
8 7 6 5 4 3 2 1

3 COMPLETED — 0 1 0 0 0 0 1 1

FAILED ROH Checksum Error 0 0 11110 0

BLOCKED — 0 1 0 0 0 0 1 0

4 COMPLETED — 0 1 0 0 0 1 0 0

FAILED Timer Error 0 0 1110 11
BLOCKED — 0 1 0 0 0 0 1 1

5 COMPLETED — 0 1 0 0 0 1 0 1
FAILED Memory Refresh Error 0 0 1110 10

BLOCKED — 0 1 0 0 0 1 0 0

6 COMPLETED — 0 1 0 0 0 1 1 0
FAILED Keyboard Controller Error: 1 

or
Keyboard Controller Error: 2

0 0 1 1 1 0 0 1

BLOCKED — 0 1 0 0 0 1 0 1
7 COMPLETED Resident Diagnostic Rev X.XX

CPU (i80286) Pass 
ROM Checksum Pass 
Memory Refresh Pass 
Keyboard Controller Pass

0 1 0 0 0 1 1 1

FAILED Memory Error 0 0 1 1 1 0 0 0
BLOCKED — 0 1 0 0 0 1 1 0

Note
0 = LED on
1 = LED off
X.XX = ROH revision number
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PRIMITIVE DIAGNOSTICS FLOW CHART

LED = 44H

ERROR?

LEO = 45H

ERROR?

LED s 43H

START

NO

NO

NO

YES

YES

YES
ERROR?

ROM CHECKSUM

CHECKPOINTS

CHECK POINT 4

TIMER 18254}

MEMORY REFRESH 

(START REFRESH}

CHECKPOINT 5

"TIMER ERROR: 0.1 ot f 

LE0=4

POER

•'MEMORY REFRESH ERROR" 

LEOS 5

PDER

"ROM CHECKSUM ERROR"

LED'3

POER
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POWER-UP DIAGNOSTICS

ERROR?

LED =46H

LED=47H

END

NO

YES

YES
ERROR?

NO

KEYBOARD CONTROLLER 
<B042l

CHECK POINT 6

INSTALL DUMMY INT VECTOR 
SETUP RAM STACK INITIALIZE 
VIDEO

FIRST BKRAM

CHECK POirfT?

"MEMORY ERROR"

LEO= 7

PDER

"KEYBOARD CONTROLLER ERROR: 3 or 2* 

LEDS6

PDER

CPU (180286) PASS

ROM CHECKSUM PASS

MEMORY REFRESH PASS

KEY80ARDCONTROLLER PASS

RESIDENT DIAGNOSTICS X.XX

DISPLAY BANNER

4-17DigiƟzed for preservaƟon by hƩps://olivrea.de



ADVANCED DIAGNOSTICS
The advanced diagnostics check a large part of the remaining hardware to 
ensure the correct use of the system.
The mini-floppy disk drives, the hard disk unit and the relative 
controller boards are not tested here, but by the configuration 
diagnostics. These diagnostics also test any optional ROMs in the system.
The advanced diagnostics assume that the memory refresh feature has been 
started up and that a RAH stack and the display controller have been 
initialized.
Errors are handled by the ACER or, in some cases, directly by the 
advanced diagnostics.
The steps performed by the advanced diagnostic test are shown below:
1. START OF CHECK POINT 8. Executes a simple test of the 80286 protected 

mode (a more complete test is executed in later steps). It also tests 
the CPU lOT and GOT registers and the L1DT/51OT and LGDT/SGOT 
instructions.
if the test fails, the ACER is called with the following parameters:
- Message to display: Protected Mode

Other data to display: 1
Check point number: 8
Type of error: fatal

2. END OF CHECK POINT 8. Outputs value 48H to the parallel port.
3. START OF CHECK POINT 9. Tests the CHOS-RAM shutdown byte by writing 

data to it and then clears it.
If the test fails, the ADER is called with the following parameters:

Message to display: CMOS RAM
- Other data to display: 1
- Check point nixnber: 9

Type of error: fatal
4. END OF CHECK POINT 9. Outputs value 49H to the parallel port.
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II

POWER-UP DIAGNOSTICS

5. START OF CHECK POINT 10. Executes a test of the CPU protected mode by 
entering the mode, reading the machine status Mord (HSU) to check 
that protected mode is activated, and then exiting.
If the test fails, the ADER is called with the following parameters;

Message to display: Protected Mode
Other data to display: 2
Check point number: 10
Type of error: fatal

6. END OF CHECK POINT 10. Outputs value 4AH to the parallel port.
7. START OF CHECK POINT 11. If the power-up diagnostics were started 

following a software reset, the test skips to step 11, otherwise it 
tests up to 640 KB of RAM. The test checks for the presence of each 
128 KS block of memory until an error indicates the end of the memory 
blocks present in the system. For each block present the test writes 
the address and then the inverted address into each memory location. 
After each write, the contents of the memory location are read and 
compared.
Before the read and write test starts, the NMl on parity error must 
be enabled and a non-maskable interrupt handler must be installed in 
the interrupt vector table.
As each 128 KB block passes the presence test and the read/write 
test, the following message is displayed;

Base Memory xxx KB
where xxx indicates the total number of kilobytes of memory that have 
passed the test.
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If the test detects a memory error, the following message is 
displayed:

Memory Error; Addr = s000:oooo
Wrote s wwMM Read s rrrr

where:
sOOO is the memory segment

- 0000 is the segment offset
wwww is the data written

- rrrr is the date read
If the test detects a parity error, the following message is 
displayed:

Parity Error: ftddr = sOOO;oooo
Wrote = wwww Read = rrrr

where the parameters have the same values as above.
For any memory error the ACER is called with the following 
parameters:

Check point number: 11
Type of error: fatal

8. ENO OF CHECK POINT 11. Stores the total number of kilobytes found and 
outputs value 4BH to the parallel port.

9. START OF CHECK POINT 12. Executes the virtual memory test (above 1 
HB>. This test, similar to the test executed in step 7, also checks 
that the CPU works in virtual mode.
Errors and error messages are handled as describad in step 7, except 
that the check point number in this case is 12.
During the execution of the test, the following message is displayed:

Testing Memory over 1 MB
The test does not display the 128 KB blocks as they pass the test, 
but the following message is displayed at the end of the test;

Expansion Memory xxx KB
where xxx corresponds to the total number of kilobytes of memory 
which have passed the test.
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POWER-UP DIAGNOSTICS

10. END OF CHECK POINT 12. Stores the total number of kilobytes of 
virtual memory and displays the following message;

Total Memory xxx KB
where xxx is the total number of kilobytes of system memory
and outputs value dCH to the parallel port.

11. START OF CHECK POINT 14. Installs a non-maskable interrupt handler in 
the interrupt vector table, disables all I/O and parity error 
checking, and checks for the presence of non-maskable interrupts.
If the test fails, the ACER is called with the following parameters:

Message to display: NMl
Other data to display: no data to display
Check point number: 14
Type of error: fatal

12. END OF CHECK POINT 14. Outputs value 4DH to the parallel port.
13. START OF CHECK POINT 15. Performs the parity circuit test with the 

NMI on parity error enabled and a non-maskable interrupt handler 
installed in the interrupt vector table.
If the test fails, the ADER is called with the following parameters;

Message to display; Parity
Other data to display; no data to display
Check point number: 15

- Type of error; fatal
If the test completes without errors, the following message is 
displayed:

Parity Circuitry Pass
14. END OF CHECK POINT 15. Outputs value 4EH to the parallel port.
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15. START OF CHECK POINT 16. Tests the first 8259A interrupt controller. 
It first tests the interrupt mask register, installs the test 
hardware interrupt vector and masks off all interrupts. Any interrupt 
occurring under these conditions is an error.
It then programs channel 0 of the timer to generate an interrupt and 
unmasks this interrupt. If the timer counts down and does not 
generate an interrupt, it is an error.
If the test fails, the ADER is called with the following parameters:

Message to display: Interrupt Controller
Other data to display:
. 1 if the timer does not generate an interrupt
. 2 if the timer does not count
. 3 if an interrupt occurs when masked
. 4 if the mask register test fails
Check point number: 16
Type of error: fatal

16. END OF CHECK POINT 16. Outputs value 50H to the parallel port.
17. START OF CHECK POINT 17. Tests the second 0259A interrupt controller. 

The test is similar to the previous one for the first interrupt 
controller, except that the timer interrupt is not generated.
If the test fails, the ADER is called with the following parameters:

Message to display; Interrupt Controller
Other data to display: 5 if an interrupt occurs when masked, 6 if 
the mask register test fails
Check point number: 17
Type of error: fatal

If the test completes without errors, it installs the interrupt 
service routine addresses in the interrupt vector table, unmasks all 
the interrupts and displays the following message:

Interrupt Controllers Pass
IB. END OF CHECK POINT 17. Outputs value 51H to the parallel port.
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POWER-UP DIAGNOSTICS

19. START OF CHECK POINT 18. Executes a marching bit pattern test on all 
the DMA page registers.
If the test fails, the ADER is called with the following parameters:

Message to display: DMA Page Registers
Other data to display: no data to display
Check point number; 18

- Type of error: fatal
20. END Of CHECK POINT 18. Outputs value 52H to the parallel port.
21. START OF CHECK POINT 19. Tests the first DMA controller by testing 

all the write/read address registers and count registers. It also 
initializes each channel in the correct mode.
If the test fails, the AOER is called with the following parameters:

Message to display; DMA Controller
Other data to display; 1 if an error is verified in the register 
write/read test
Check point number; 19
Type of error: fatal

22. END OF CHECK POINT 19. Outputs value S3H to the parallel port.
23. START OF CHECK POINT 20. Tests the second DMA controller in the sane 

way as the first controller.
If the test fails, the ADER is called with the following parameters;
- Message to display: DMA Controller

Other data to display: 3 if an error is detected in the register 
write/read test

- Check point number; 20
Type of error; fatal

If the test completes without errors, the following message is 
displayed:

DMA Controllers Pass
24. ENO OF CHECK POINT 20. Outputs value 54H to the parallel port.
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25. START OF CHECK POINT 21. Performs a write/read test on the speaker 
port.
If the test fails, the ACER is called with the following parameters:

Message to display: Speaker
Other data to display: no data to display

- Check point number: 21
Type of error: non-fatal

26. END OF CHECK POINT 21. Outputs value 55H to the parallel port.
27. START OF CHECK POINT 22. Tests the keyboard. Installs a keyboard 

interrupt handler in the interrupt vector table and unmasks the 
keyboard interrupt.
It sends the keyboard self test command to the keyboard controller 
and waits enough time for the test to complete.
Checks the self test completion codes for an error condition.
Sets the keyboard input buffer in the RAM data area reserved for the 
BIOS ROM.
If the test fails, the ADER is called with the following parameters:

Message to display: Keyboard
Other data to display:
. 1 if the keyboard self test has completed with errors
. 2 if the self test has detected a stuck key
. 3 if there has been no keyboard interrupt
Check point number; 22
Type of error: fatal

28. If the test completes successfully, the following message is 
displayed:

Keyboard Pass
29. ENO OF CHECK POINT 22. Outputs value 56H to the parallel port.
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POUER-UP DIAGNOSTICS

30. START OF CHECK POINT 23. Checks that the CMOS clock/calendar is 
keeping time.
If the test fails, the ADER is called Mith the follOMing parameters:

Message to display; Clock/Calendar
> Other data to display: no data to display

Check point number: 23
Type of error: non-fatal

If the test completes successfully, the following message is 
displayed:

Clock/Calendar Pass
31. ENO OF CHECK POINT 23. Outputs value STH to the parallel port.
32. START OF CHECK POINT 25. Executes another CPU test, checking the 

following features in particular:
- the special instructions LDT/SDT, LTR/STR, VERR/VERU, LAR/SLR, 

ARPL
the PUSHA and POPA instructions
CPU exception handling

This last test is executed in the following way:
writes to a segment with extension 0 and waits until exception 13 
interrupt is activated
writes to a segment assigned for read-only and waits until 
exception 13 interrupt is activated
checks the BOUND instruction by exceeding the allowed limits, and 
waits until exception 5 interrupt is activated.
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If the test fails, the ADER is called with the following parameters:
Message to display: Protected Mode
Other data to display: 3 if an error occurred when the 
instructions were checked, 4 if an error occurred during 
exception handling
Check point number: 25

- Type of error: fatal

If the test completes without errors, the following message is 
displayed:

CPU Protected Mode Pass
33. END OF CHECK POINT 25. Outputs value 59H to the parallel port.
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POWER-UP DIAGNOSTICS

The table below gives the following information for each check point: the 
message displayed, the status of the LEDs located on the motherboard, and 
whether the check point completed without errors, if it failed or if it 
was blocked.

CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEDS 
8 7 6 5 4 3 2 1

e COMPLETED — 0 1 0 0 1 0 0 0
FAILED Protected Mode Error: 1 0 0 110 111
BLOCKED — 0 1 0 0 0 1 1 1

9 COMPLETED — 0 1 0 0 1 0 0 1
FAILED CMOS RAH Error; 1 0 0 110 110
BLOCKED — 0 1 0 0 1 0 0 0

10 COMPLETED — 0 10 0 10 10
FAILED Protected Mode Error: 2 0 0 110 10 1
BLOCKED — 0 1 0 0 1 0 0 1

11 COMPLETED Base Memory xxx KB 0 10 0 10 11
FAILED Memory Error; Addr = s000:oooo 

Wrote = wwww Read = rrrr 
or
Parity Error; Addr = s000;oooo 

Wrote = wwww Read = rrrr

0 0 110 10 0

BLOCKED — 0 10 0 10 10
12 COMPLETED Expansion Memory xxx KB 0 10 0 110 0

FAILED Memory Error; Addr = s000;oooo 
Wrote = wwww Read = rrrr 

or
Parity Error; Addr = s000:oooo 

Wrote s wwww Read = rrrr

0 0 1 1 0 0 1 1

BLOCKED — 0 10 0 10 11
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CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEDS 
8 7 6 5 4 3 2 1

14 COMPLETED — 0 10 0 1110

PAILEO NMl Error 0 0 1 1 0 0 0 1

BLOCKED — 0 10 0 110 1

15 COMPLETED Parity Circuitry Pass 0 10 0 1111

FAILED Parity Error 0 0 1 1 0 0 0 0

BLOCKED — 0 10 0 1110

16 COMPLETED — 0 1 0 1 0 0 0 0

FAILED Interrupt Controller Error: 1 
or
Interrupt Controller Error: 2 

or
Interrupt Controller Error: 3 

or
Interrupt Controller Error: 4

0 0 10 1111

BLOCKED — 0 10 0 1111
17 COMPLETED Interrupt Controllers Pass 0 1 0 1 0 0 0 1

FAILED Interrupt Controller Error: 5 
or
Interrupt Controller Error; 6

0 0 10 1110

BLOCKED — 0 1 0 1 0 0 0 0

18 COMPLETED — 0 10 10 0 10

FAILED DMA Page Registers Error 0 0 10 110 1
BLOCKED — 0 1 0 1 0 0 0 1

19 COMPLETED — 0 10 10 0 11

FAILED DMA Controller Error; 1 0 0 10 110 0
BLOCKED — 0 10 10 0 10

20 COMPLETED DMA Controllers Pass 0 10 10 10 0

FAILED Dma Controller Error: 3 0 0 10 10 11

BLOCKED — 0 10 10 0 11
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CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS Of LEDS 
8 7 6 5 4 3 2 1

21 COMPLETED — 0 10 10 10 1

FAILED Speaker Error 0 0 10 10 10

BLOCKED — 0 10 10 10 0

22 COMPLETED Keyboard Pass 0 10 10 110

FAILED Keyboard Error; 1 
or
Keyboard Error; 2 

or
Keyboard Error: 3

0 0 1 0 1 0 0 1

BLOCKED — 0 10 10 10 1

23 COMPLETED Clock/Calendar Pass 0 10 10 111

FAILED Clock/Calendar Error 0 0 1 0 1 0 0 0

BLOCKED — 0 10 10 110

25 COMPLETED CPU Protected Mode Pass 0 10 110 0 1

FAILED Protected Mode Error; 3 
or
Protected Mode Error; 4

0 0 1 0 0 1 1 0

BLOCKED — 0 10 110 0 0

Note

0 = LED on
1 = LED off
XXX = total number of KB
sOOO = segment of memory
0000 = segment offset
wwww = data written
rrrr = data read
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ADVANCED DIAGNOSTICS FLOW CHART

LED s 49H

LED= 48H

ERROR?

ERROR?

START

NO

NO

YES

YES

YES

LEO s 4AH

ERROR?

NO

PROTECTED MODE H

CHECK POINT 10

PROTECTED MODE I

CHECK POINTS

RAM BELOW 640 KB

CHECK POINT 11

SHUTDOWN BYTE

CHECK POINTS

"PROTECTED MODE ERROR: 2" 

LEO -OAH

ACER

"CMOS RAM ERROR: 1"

LED = S

ADER

"PROTECTED MODE ERROR: 1" 

LEO s B

ADER
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LEO = 4BH

LCD = 4CH

LED

ERROR?

NO

4DH

YES

YES

YU

ERROR?

NO

ERROR?

NO

DISPLAY LOW 
MEMORY SIZE

CHECK POINT 15

RAM PARITY

DISPLAY TOTAL 
MEMORY SIZE

CHECK POINT 14

NMI

CHECK POINT 12

RAM ABOVE IMB

“PARITY ERROR"

LED s OEH

AOER

"MEMORY ERROR" OR “PARITY ERROR" 

DISPLAY ADDRESS & PATTERN

AOER

"NMIERROR"

LEOS OOH

AOER
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LEO B 50H

LEO = 51H

ERROR?

ERROR?

NO

NO

YES

YES

Y£S

LEO s 4EH

ERROR?

NO

"INTERRUPT CONTROLLER 
PASS'

"MEMORY PARITY PASS"

8259-2 INTERRUPT 
CONTROLLER

CHECK POINT 17

DMA PAGE REGISTER

CHECKPOINT 18

8259-1 INTERRUPT 
CONTROLLER

CHECK POINT 16

•INTERRUPT CONTROLLER ERROR:5or 6” 

LED = 11H

ADER

"INTERRUPT CONTROLLER ERROR: 1.2. 
3or«’

LED B WH

AOER

"DMA PAGE REGISTERS ERROR"

LED s I2H

ADER
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1.80 - 52H

LEO

LEO =

ERROR?

LEO = B3H

ERROR?

ERROR?

NO

NO

NO

S4H

YES

YES

YES

"DMA CONTROLLER PASS”

8?37-2 DMA 
CONTROLLER

CHECK POINT 20

8237 > 1 DMA 
CONTROLLER

CHECK POINT IS

CHECK POINT 25

P1O (PORT 61H}

"DMA CONTROLLER ERROR: 7'

LED 714H

ACER

"SPEAKER ERROR"

LEO = 1SH

ACER

• DMA CONTROLLER ERROR: ’"

LED s 13H

AOER
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LED

LEO

LEO

ERROR?

ERROR?

ERROR?

END

NO

NO

NO

56H

59H

57H

VU

YES

YES

O

"KEYBOARD PASS"

"CPU PROTECTED MODE PASS"

“CLOCK/CALE ND AR PASS”

PROTECTED MODE HI

CHECK POINT 25

CMOS CLOCK/CALENDAR

CHECK POINT 23

CHECK POINT 22

KEYBOARD

LEO - 1$H

'PROTECTED MODE ERROR; 3 Ot 4"

ADER

"CLOCK/CALENDAR ERROR"

LEO S17H

ACER

"KEYBOARD ERROR: 1, 7, 3"

LED

ADER

4-34 M28 Service Manual
DigiƟzed for preservaƟon by hƩps://olivrea.de



POUER-UP DIAGNOSTICS

CONFIGURATION DIAGNOSTICS
The main aim of the configuration diagnostics is to determine the 
configuration of the system. For each device configured, the diagnostic 
test performs the following three steps:

Updates the equipment flags in the RAM data area reserved for the 
BIOS ROM

- Initializes the devices for the contents of the ROM
Checks the CMOS-RAH flags for discrepancies.

These diagnostics also test the mini-floppy disk drive, the hard disk 
unit and the relative controllers, and any optional ROMs present in the 
system.
The steps executed by the configuration diagnostic test are as listed 
below:
1. CHECK POINT 26. Tests the CMOS-RAM battery.

If the battery is low and the test is running in automated mode, the 
ACER is called with the following parameters:

Message to display: CMOS RAM Battery
Other data to display: no other data to display

- Cheek point number: 26
Type of error: fatal

If the battery is low and the test is running in burnin or normal 
operating mode, the following message is displayed:

CMOS RAM Battery Low — Run SETUP
and 1AH is written to RAM location 40:0012H.
If the battery is good, the test outputs value 5AH to the parallel 
port.
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1. CHECK POINT 27. Executes a non-destructive test on the CMOS-RAH. The 
test consists in copying the contents of the CMOS-RAH to the system 
RAH, executing a pattern test and rewriting the contents of the 
CMOS-RAH previously stored.

If the test detects an error, the ACER is called with the following 
parameters;

Message to display; CMOS RAM

Other data to display; 2

Check point number; 27
Type of error; fatal

If the test completes without errors, the following message is 
displayed;

CMOS RAH Pass

and value 5BH is output to the parallel port.

3. CHECK POINT 28. Executes the CMOS-RAH checksum test by summing the 
bytes from locations 10H to 2DH and eliminating the overflow. The 
result should match the value of the two bytes at locations 2EH and 
2FH.

If the test detects an error, the following message is displayed:

CMOS RAM Checksum Error — Run SETUP
and value ICH is written to RAH location 40;0012H.

At the end of the test value 5CH is written to the parallel port.

4. CHECK POINT 29. Finds and configures all the parallel ports in the 
system, particularly the ports at I/O addresses 3BCH, 37BH and 278H. 
The search is performed by looking for a device connected to the 
ports in the following way;

Writing the pattern AAH

- Reading the response

Comparing the response with the data written.
For each port found it sets the port address in the parallel port 
address table and sets the printer timeout value in the RAM data area 
reserved for the BIOS ROM.

At the end of the test value SDH is output to the parallel port.
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5. CHECK POINT 30. Finds and configures all the serial ports in the 
system. It particularly looks for the ports at 1/0 addresses 3FAH and 
2FAH. The test consists of reading the port and checking for a UART; 
if present, the port is assumed to be a serial port.

For each port found it sets the port addresses in the serial port address 
table, sets the equipment flags for the number of serial ports and the 
timeout values in the RAM data area reserved for the BIOS ROM.
At the end of the test value 5EH is output to the parallel port.

6. CHECK POINT 31. Compares the memory size found in step 7 of the 
advanced diagnostics with the size stored in the CHOS-RAH.
If there is a discrepancy, the following message is displayed:

Memory Size Error — Run SETUP

and value 1FH is written to RAM location 40:0012H.
At the end of the test value 5FH is output to the parallel port.

7. CHECK POINT 32. Compares the size of the virtual memory found in step 
9 of the advanced diagnostics with the size stored in the CMOS-RAM.

If there is a discrepancy, the following message is displayed:
Virtual Memory Size Error — Run SETUP

and value 20H is written to RAM location 40:0012H.

At the end of the test value 60H is output to the parallel port.

0. CHECK POINT 33. Tests for the presence of the 00287 numeric processor 
extension (NPX).
If the NPX is found but the CMOS-RAM configuration disagrees, or if 
the CMOS-RAM configuration indicates a numeric processor extension 
which is not detected, the following message is displayed:

00287 Configuration Error — Run SETUP

and value 21H is written to RAH location 40:0012H.

if the NPX is found and this agrees with the CMOS-RAM configuration, 
the following message is displayed:

Math Processor (180287) Pass

At the end of the test value 61H is output to the parallel port.
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9. CHECK POINT 34. Checks for the presence of the game port at address
201H, If found, it sets the device bits in the ROH date area.
At the end of the test value 62H is output to the parallel port.

10. CHECK POINT 35. Checks that the key switch on the front panel of the
basic module is turned to the unlocked position. If it is locked, the 
following message is displayed;

Turn Key to Unlocked Position
and the test waits until the switch is unlocked.
At the end of the test value 62H is output to the parallel port.

11. CHECK POINT 36. Checks for the presence of one or two hard disk units 
using the test drive ready command, and does any initialization 
required for hard disks.
If a single HDU is found, the following message is displayed:

Fixed Disks: 1 Present
If there are two HDUs, the following message is displayed:

Fixed Disks: 2 Present
If there is no HOU, the following message is displayed:

Fixed Disks; Not Present
In each case, the hard disk configuration is compared to the one 
stored in the CHOS-RAM. If there is a discrepancy, the following 
message is displayed:

Fixed Disk Configuration Error — Run SETUP
and value 24H is written to fiWI location 40:0012H.
At the end of the test value 63H is output to the parallel port.

12. CHECK POINT 37. Checks for the presence of optional ROMs, and whether 
they have the correct ID; AA55H. If an optional ROH is present, a 
checksum test is executed, and if this completes successfully, the 
ROH is called so that the EPROM int19H interrupt vector can be 
replaced by the ROM intl9H.
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If an optional ROM is present and passes the checksum test, the 
following message is displayed:

Option ROH at s000:oooo Pass
where sOOO is the paragraph and oooo the offset where the ROM begins, 
and value 64H is output to the parallel port.
If an optional ROM is present but does not pass the checksum test, 
the following message is displayed:

Option ROH at sOOOroooo Error
where the parameters have the same meaning as those shown in the 
previous message. The ADER is called with the following parameters:

Check point number: 37
Type of error: fatal

13. CHECK POINT 38. Checks for the presence of mini-floppy disk drives A 
and B via the floppy driver int 40H, and does any initialization 
reguired by the BIOS.
If a single drive is present, the following message is displayed:

Floppy Disks: 1 Present
If two drives are present, the following message is displayed:

Floppy Disks: 2 Present
If no drives are present, the following message is displayed:

Floppy Disks: Not Present
In each case, the configuration found is compared to the one stored 
in the CMOS-RAH. If there is a discrepancy, the following message is 
displayed:

Floppy Configuration Error — Run SETUP
and value 26H is written to RAM location 40:0012H.
At the end of the test value 65H is output to the parallel port.

14. Executes int 19H to begin the bootstrap procedure. What happens at 
this point depends on the int 19H code which may be the system EPROM 
code or that of an optional ROM if there are any present.
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The table below gives the following information for each check point; the 
message displayed, the status of the LEDs located on the motherboard, and 
whether the check point completed without errors, if it failed or if it 
was blocked.

CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEDS 
8 7 6 5 4 3 2 1

2b COMPLETED — 0 10 110 10
FAILED CMOS RAM Battery Error 

or
CMOS RAM Battery Low — Run SETUP

0 0 1 0 0 1 0 1

0 10 110 0 1
BLOCKED — 0 10 110 0 1

27 COMPLETED CMOS RAM Pass 0 10 110 11
FAILED CMOS RAM Error; 2 0 0 1 0 0 1 0 0
BLOCKED — 0 10 110 10

28 COMPLETED — 0 10 1110 0
FAILED CMOS RAM Checksum Error — 

Run SETUP
0 10 110 11

BLOCKED — 0 10 110 11
29 COMPLETED — 0 10 1110 1

FAILED — —
BLOCKED — 0 10 1110 0

30 COMPLETED — 0 10 11110
FAILED — —
BLOCKED — 0 10 1110 1

31 COMPLETED — 0 10 11111
FAILED Memory Size Error — Run SETUP 0 10 11110
BLOCKED — 0 10 11110
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POWER-UP D1ASN0STIC5

CHECK
POINT

STATUS MESSAGE DISPLAYED STATUS OF LEDS 
8 7 6 5 4 3 2 1

32 COMPLETED — 0 1 1 0 0 0 0 0
FAILEO Virtual Memory Size Error — 

Run SETUP
0 10 11111

BLOCKED — 0 10 11111
33 COMPLETED Math Processor (180287) Pass 0 1 1 0 0 0 0 1

FAILED 90287 Configuration Error — 
Run SETUP

0 1 1 0 0 0 0 0

BLOCKED — 0 1 1 0 0 0 0 0
34 COMPLETED — 0 1 1 0 0 0 1 0

FAILED — 0 1 1 0 0 0 0 1
BLOCKED — 0 1 1 0 0 0 0 1

35 COMPLETED — 0 1 1 0 0 0 1 0
FAILED Turn Key to Unlocked Position 0 1 1 0 0 0 1 0
BLOCKED — 0 1 1 0 0 0 1 0

36 COMPLETED Fixed Disks; 1 Present
or
Fixed Disks; 2 Present

or
Fixed Disks: Not Present

0 1 1 0 0 0 1 1

FAILED Fixed Disk Configuration Error 
— Run SETUP

0 1 1 0 0 0 1 0

BLOCKED — 0 1 1 0 0 0 1 0
37 COMPLETED Option ROM at s000:oooo Pass 0 110 0 10 0

FAILED Option ROM at s000:oooo Error 0 0 0 1 1 0 1 0
BLOCKED — 0 1 1 0 0 0 1 1
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CHECK
POINT

,STATUS MESSAGE DISPLAYED STATUS OF LEDS 
0 7 6 5 4 3 2 1

38 COMPLETED Floppy Disks; 1 Present
or
Floppy Disks; 2 Present

or
Floppy Disks: Not Present

0 110 0 10 1

FAILED Floppy Configuration Error 
— Run SETUP

0 110 0 10 0

BLOCKED — 0 110 0 10 0

Note
0 = LEO on
1 = LEO off
sOOO = paragraph 
0000 = offset
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CONFIGURATION DIAGNOSTICS FLOW CHART

LED

ERROR?

LED = 5BH

LED

ERROR?

ERROR?

START

NO

NO

NO

SAH

5CH

YES

YES

YES

IF MANUFACTURING MODE

ELSE

"CMOS RAM PASS"

’CMOS RAM BATTERY LOW

-------RUN SETUP"

•'CMOS RAM CHECKSUM ERROR 
-------RUN SETUP*’

CHECK POINT 27

CMOS RAM

CM OS-RAM CHECKSUM

CHECK POINT 38

CMOS-RAM BATTERY

CHECK POINT 2$

’’CMOS-RAM BATTERY ERROR"

LED = 1AH

AOER

"CMOS RAM ERROR: 2*’

LED 1BH

AOER
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LED

LED

LED

ERROR?

NO

NO

5OH

5FH

60H

VE8

YES

LED 3 6EH

ERROR?

'VIRTUAL MEMORY SIZE ERROR 
------- HUN SETUP”

"MEMORY SIZE ERROR-------RUN SETUP”

CHECK POINT 29

PARALLEL PORT

CHECK POINT 30

SERIAL PORT

COMPARE VIRTUAL MEMORY

SIZE WITH CMOS/RAM

CHECK POINT 32

COMPARE LOW MEMORY SIZE

WITH CMOS/RAM

CHECK POINT 31
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LED s 61H

LED » 62H

ERROR?

LOCKED?

ves

NO

NO

VES

WAIT FOR KEV BEING 

UNLOCKED

"MATH PROCESSOR 0802871 PASS"

"TURN KEY TO UNLOCKED

"POSITION"

80287 WITH CMOS/RAM

CHECKPOINT 33

GAME PORT (201 HI

CHECK POINT 34

KEY LOCK SWITCH

CHECK POINT 35

"80287 CONFIGURATION ERROR 

—RUN SETUP"
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ERROR?

NO

INITIALIZE THE DISK

DISPLAY tf OF FIXED DISK

CHECK POINT 36

FIXED DISK

VALID ROM

INVALID ROM

C8000 EPPFF

LEO " G4H

D

LED a 63H

FLOPPY DISKETTE DRIVE

CHECK poimas

CHECK FOR OPTIONAL ROM

CHECKPOINT 37

"FIXED DISK CONFIGURATION ERROR 
------HUN SETUP"

"OPT! ON RO M AT SOOO ; 0000 PASS"

"OFTION ROM AT SOOO : 0000 ERROR*
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POWER-UP DIAGNOSTICS

LED = 65 H

ERROR?

END

NO

NO

YES

YES

MISMATCH?

INT 19H

INITIALI2ETHE FLOPPY 
DISKETTE

DISPLAY # OF FLOPPY 

DISKETTE

CHECK VIDEO DISPLAY TYPE

WITH CMOS

SET BIT 5 OF CMOS 
DI AG - STATUS

ENABLE NMI AND PARITY 

CIRCUIT

“FLOPPY CONFIGURATION ERROR 

------- RUN SETUP"
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PRIMITIVE DIAGNOSTICS ERROR ROUTINE (PDER)
The PDER is executed each time an error is detected during the shutdown 
and primitive diagnostics.
The steps performed by the PDER are shown below:
1. It starts the memory refresh so that a RAH stack can be allocated 

(even though the memory has not been tested) and, if the test is 
running in automated test mode, the number of the check point is 
written to location 40;0012 of the ROH.

2. Initializes the interrupt vector table and installs int 10H for 
display handling.

3. Initializes the display in 80x25 text mode.
4. Appends the word "Error" to the message displayed by the calling test 

and displays the whole message on the screen.
5. If there is other data to display, it adds the character to the 

message, and then the additional data,
6. Displays an empty line.
7. Outputs to the parallel port the value obtained by executing an 

exclusive OR between the check point and the value 3FH.
8. If the error is a non-fatal error, the PDER returns to the calling 

test and continues from the step established by the test.
9. If the test is running in burnin environment, the BTCR is called,
10. If the error is a fatal error, an empty line is displayed, and then 

the message:
UNRECOVERABLE POUER-UP ERROR

11. Initializes and enables the keyboard and waits for key fl to be 
pressed. Uhen Fl is pressed, it returns to the calling test and 
continues from the step established by the test.

12. If the display is not working, a signal is emitted from the speaker.
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POWER-UP DIAGNOSTICS

PDER FLOW CHART

YES

0040:0012

MANUFACTURING?

BURN-IN MODE?

FATAL ERROR?

START

NO

NO

ERROR CODE

NO

YES
BTCR

RET

RET

eURN-IN
TEST
COMPLETION
CODE

SETUP INTERRUPT 
CONTROLLER

ENABLE KEYBOARD

START MEMORY REFRESH

SETUP RAM STACK

WAIT FOR”Fr‘ KEY

OUTPUT THE FAILING CHECK 

POINT NUMBER

SETUP INTERRUPT

S INITIALIZE VIDEO

DISPLAY ERROR MESSAGE

INCS : Cl

' UNRECOVERABLE POWER-UP 
ERROR"
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ADVANCED DIAGNOSTICS ERROR HANDLING ROUTINE (ADER)
The advanced diagnostics error handling routine is divided into two 
subroutines, to provide greater flexibility;

The advanced diagnostic error message routine (AEMR)
The advanced diagnostic error handling routine (AEHR).

The first routine displays on the video, in standard format, the 
messages of any errors detected during the execution of the advanced and 
configuration diagnostics. The second routine handles all the other 
standard error detection functions.

Advanced Diagnostic Error Message Routine (AEHR)
The AEMR uses the following parameters passed by the calling test:

Message to display
Other data to display

The steps performed by the AEMR are shown below;
1. Appends the word "Error” to the message to display and displays the 

whole message on the screen.
2. If there is other data to display, it adds the character to the 

message, and then the additional data.
3. Displays an empty line.
4. Returns to the calling test.
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POUER-UP DIAGNOSTICS

Advanced Diagnostic Error Handling Routine (AEHR)
The AEHR uses the following parameters passed by the calling test:

Check point number
Type of error

The steps performed by the AEHR are shown below:
1. Updates the contents of the RAM location at address 40:0012 with the 

check point number.
2. Outputs to the parallel port the value obtained by executing an 

exclusive OR between the cheek point and the value 3FH.
3. If the error is a fatal error, it waits for key Fl to be pressed, and 

then returns to the calling test.
4. If the error is a non-fatal error, it returns to the calling test.
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ADER FLOW CHARTS

Advanced Diaqnostic Error Message Routine (AEHR)

AH=07

START

RtT

NO

Y6S

DISPLAY MESSAQg 
INCS :SI

"ERROR’

DISPLAY ERROR CODE
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POWER-UP DIAGNOSTICS

Advanced Diagnostic Error Handling Routine (AEHR)

FATAL ERROR?

START

YES

NO
RET

WAIT FOR "Fl" KEY

ENABLE KEYBOARD

0040: 0012 ERROR CODE

OUTPUT FAILING CHECK 
POINT NUMBER
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BURNIN TEST COWLETION ROUTINE (BTCR)
If the power-up diagnostics are executed in burnin environment, the BTCR 
is executed to communicate the test status to another computer, 
regardless of whether the diagnostics complete successfully or an error 
is detected. The other computer, called the burnin controller, 
communicates with the system via the serial port.
The steps executed by the BTCR are shown below:
1. It sets up the serial port (1/0 address 3F8H) to communicate with the 

burnin controller. The operating parameters are established as 
follows:

9600 baud
no parity
0 bits per character
1 stop bit.

2. Delays 200 ms.
3. Waits to receive a character on the serial port and then sets the 

line into transmit operating mode. If a receive error or another 
character is received, it is ignored.

4. Delays 200 ms.
5. Sends the test completion code over the serial line. If the test has 

completed without errors, the code is 0 (30H). If the test has 
detected an error, the code is the failing check point number, for 
example, if the failing check point is 15 (decimal), the BTCR 
outputs a "1" character (31H) followed by a "5" character (35H) to 
the serial port.

6. Sets the serial line into receive operating mode and waits to receive 
a character ■’*" (2AK) or "g" (67H). If the character received is
it resets the CPU so that the diagnostic tests can be repeated. If 
the character received is "g”, the BTCR continues with the bootstrap 
procedure. Any other character received is ignored.
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POWER-UP DIAGNOSTICS

BTCR FLOW CHART

ANY ERROR ON POD?

V

STAftT

RET

NO

YES

YES

YES

NO

REPEAT POD

DELAY 200 ms

DELAY 200 ms

WAIT FOR

SET INT I4H (SERIAL 10) 

ft TIME OUT COUNT

WAIT FOR CHARACTER 
FROM SERIAL PORT

INITIALIZE SERIAL PORT 
9600, NO PARITY. 1 STOP, 
8 DATA

SEND OUT ”0“
SEND OUT FAI LI NG CHECK 

POINT NUMBER
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SUMMARY OF MESSAGES

MESSAGES DISPLAYED AT THE ENO Of SUCCESSFUL TESTS
If the power-up diagnostics complete without errors, the following set of 
messages is displayed. The messages preceded by an asterisk are only 
displayed if the relative module is found in the system;

Resident Diagnostics Rev X.XX
CPU (i80286) Pass
ROM Checksum Pass
Memory Refresh Pass
Keyboard Controller Pass
Low Memory XXX K8

* Virtual Memory yyy KB
Total Memory zzz KB
Memory Parity Pass
DMA Controllers Pass
Keyboard Pass
Clock/Calendar Pass
Protected Mode Pass
CMOS RAH Pass

’ Math Processor (i80287) Pass
Fixed Disks: 1 Present

* Option ROM at s000;oooo Pass
Floppy Disks: 2 Present
Primary boot-strap

where:
X.XX is the system ROM revision number
XKX, yyy, zzz are the amount in kilobytes of memory
sOOO is the paragraph and oooo is the offset of the start address of 
any optional ROMs in the system.
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ERROR MESSAGES
If errors are detected during the power-up diagnostics, error messages 
are displayed; these messages are shown in alphabetic order on the 
following pages. The following information is given for each error 
message: the actual message that appears on the display, the number of 
the check point in which the error was detected, the status of the LEDs 
located on the motherboard, and a brief description of the error message.
If an error occurs during the bootstrap procedure, the following message 
is displayed:

Non-system disk or disk error 
Replace disk and strike any key
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MESSAGE DISPLAYED NO. STATUS OF LEOS 
8 7 6 5 4 3 2 1

DESCRIPTION

Clock/Calendar Error 23 0 0 1 0 1 0 0 0 The CH05-RAM does not keep 
time correctly.

CMOS RAM Battery Error 26 0 0 1 0 0 1 0 1 The CHOS-RAM test executed 
in automated test mode found 
that the battery was low.

CMOS RAM Battery Low
— Run SETUP

26 0 10 110 0 1 The CHOS-RAM test executed 
in operating or burnin 
environment found that the 
battery was low.

CMOS RAH Checksum 
Error — Run SETUP

28 0 10 110 11 The CHOS-RAM checksum test 
failed. This may mean that 
the CHOS-RAM has not been 
initialized, that the battery 
is low or that the software 
wrote into the CHOS-RAM 
without calculating the new 
checksum.

CMOS RAM Error; 1 9 0 0 110 110 The CHOS-RAM shutdown byte 
test has failed.

CMOS RAM Error; 2 27 0 0 1 0 0 1 0 0 The CMOS-RAH write/read test 
has failed.

CPU {i80286) Error; 1 1 0 0 111110 The CPU failed the flag test.

CPU (i80286) Error: 2 1 0 0 111110 The CPU failed the ALU test.

CPU (i80286) Error; 3 1 0 0 111110 The CPU failed the registers 
test.

DMA Controller
Error: 1

19 0 0 10 110 0 The first DMA controller 
failed the register write/ 
read test.

DMA Controller 
Error: 3

20 0 0 10 10 11 The second DMA controller 
failed the register write/ 
read test.
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MESSAGE DISPLAYED NO. STATUS OF LEDS 
8 7 6 5 4 3 2 1

DESCRIPTION

DMA Page Registers
Error

18 0 0 10 110 1 The DMA page register write/ 
read test has failed.

Fixed Disk 
Configuration Error
— Run SETUP

36 0 1 1 0 0 0 1 0 The number of hard disk units 
found in the system does not 
agree with the configuration 
stored in the CMOS-RAH,

floppy Configuration 
Error -- Run SETUP

38 0 110 0 10 0 The number of floppy disk 
drives found in the system 
does not agree with the config­
uration stored in the CMOS-RAM

Illegal Shutdown 
Error: <code>

2 0 0 11110 1 There is a shutdown condition, 
but the relative code is 
illegal or undefined.

Interrupt Controller
Error: 1

16 0 0 10 1111 No timer interrupt occurred 
when the first interrupt 
controller was tested.

Interrupt Controller 
Error: 2

16 0 0 10 1111 Channel 0 of the timer failed 
to count when the first 
interrupt controller was 
tested.

Interrupt Controller 
Error: 3

16 0 0 10 1111 A masked interrupt occurred 
when the first interrupt 
controller was tested.

Interrupt Controller 
Error: 4

16 0 0 10 1111 The first interrupt controller 
failed the mask register test.

Interrupt Controller 
Error: 5

17 0 0 10 1110 A masked interrupt occurred 
when the second interrupt 
controller was tested.

Interrupt Controller 
Error; 6

17 0 0 10 1110 The second interrupt con­
troller failed the mask 
register test.
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MESSAGE DISPLAYED NO. STATUS OF LEDS 
8 7 6 5 4 3 2 1

DESCRIPTION

Keyboard Controller 
Error: 1

6 0 0 1 1 1 0 0 1 The keyboard controller 
returned an error code 
at the end of the self test.

Keyboard Controller
Error: 2

6 0 0 1 1 1 0 0 1 The keyboard controller timed 
out after a command to 
perform a self test.

Keyboard Error: 1 22 0 0 1 0 1 0 0 1 The keyboard retur..jd an 
error code at the end of the 
self test.

Keyboard Error: 2 22 0 0 1 0 1 0 0 1 The keyboard returned a 
stuck key code at the end of 
the self test.

Keyboard Error: 3 22 0 0 1 0 1 0 0 1 The keyboard failed to 
generate an interrupt at the 
end of the self test.

Memory Error 7 0 0 1 1 1 0 0 0 An error was found in the 
first 8 K8s of system RAM.

Memory Error: 
Addr = s000:oooo 
Wrote = wwww 
Read = rrrr

11
12

0 0 110 10 0
0 0 1 1 0 0 1 1

A compare error was found 
during the RAM test.

Memory Refresh Error 5 0 0 1110 10 Memory refresh did not occur 
every 15.1 us.

Memory Size Error 
— Run SETUP

31 0 10 11110 The actual memory size did 
not match the size stored in 
the CMOS-RAH.

NMI Error 14 0 0 1 1 0 0 0 1 A non-maskable interrupt was 
generated even with parity 
error checking disabled.

Option ROM at 
s000:oooo Error

37 0 0 0 1 1 0 1 0 The optional ROM at the given 
address failed a checksum 
test.
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MESSAGE DISPLAYED NO. STATUS OF LEDS 
8 7 6 5 4 3 2 1

DESCRIPTION

Parity Error 15 0 0 1 1 0 0 0 0 A parity error was detected 
during the parity generator 
test.

Parity Error 
Addr = s000:oooo 
;Jrote = wwww 
Read = rrrr

11
12

0 0 110 10 0
0 0 1 1 0 0 1 1

A parity error was detected 
during the memory test.

Protected Mode
Error: 1

e 0 0 110 111 The CPU failed the test of 
the LIDT/SIDT and LGDT/SGDT 
instructions.

Protected Mode
Error: 2

10 0 0 110 10 1 The CPU failed to enter 
virtual operating mode.

Protected Mode 
Error: 3

25 0 0 1 0 0 1 1 0 The CPU failed the test of 
the following instructions: 
LOT/SDT, LTR/STR, VERR/VERU, 
LAR/SLR, ARAL and POPA/PUSHA.

Protected Mode 
Error: 4

25 0 0 1 0 0 1 1 0 The CPU failed the exception 
handling test.

ROM Checksum Error 3 0 0 11110 0 The resident ROH checksum 
test has failed.

Speaker Error 21 0 0 10 10 10 The speaker port test has 
failed.

Timer Error: <number> 4 0 0 1110 11 One of the three timer 
channels does not count, or 
counts too fast or too slowly. 
The number of the faulty 
channel is displayed in the 
message.

Turn Key to Unlocked 
Position

35 0 1 1 0 0 0 1 0 The key switch on the front 
panel is in the locked 
position. The key must be 
turned to continue the test.
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MESSAGE DISPLAYED NO. STATUS OF LEDS 
8 7 6 5 4 3 2 1

DESCRIPTION

Virtual Memory Site 
Error — Run SETUP

32 0 10 11111 The size of the virtual 
memory found in the system 
does not match the size 
stored in the CHOS-RAM.

S0287 Configuration 
Error — Run SETUP

33 0 1 1 0 0 0 0 0 The 80287 NPX was not found 
in the system but was present 
in the CMOS-RAM configuration, 
or viceversa.

Note:
0 = LED on
1 = LED off
<code> = wrong shutdown code 
sOOO - address segment
0000 = segment offset
wwww = data written
rrrr = data read
<number> = number of the faulty timer channel
If any errors detected during the diagnostics is fatal, the following 
message is also displayed:

UNRECOVERABLE POUER-UP ERROR
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HOU TO DETERMINE THE FAULTY MEMORY CHIP
If the diagnostics detect an error in the RAM, the faulty chip can be 
determined by analysing the relative error message.
The following example shows how to determine the faulty chip from the 
error message:

EXAMPLE;
Segment s = 2

Offset 000

Memory Error: Addr = 2000:0000
Wrote = AA55 Read = AB55

data read

data written

1 .e.:

- Error in the third 128 KB block {bank 0 of the motherboard)

- Data written: 1010 1010 0101 0101

- Data read: 1010 1011 0101 0101

By comparing the data written with the data read, it can be seen 
that the error is in bit 8: chip in position SC.

Data written: 1010 1010 0101 0101
Data read : 1010 1011 0101 0101

Bit 8 faulty
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REFERENCE TABLE
The tables on the following pages show the faulty chip determined from 
the values of s, of the faulty bit and of the system configuration.

$ Faulty 
Bit

Board Bank Faulty Chip 
(coordinates)

Notes

0
1
2
3

0 Motherboard 0 IOC ---

0
1
2
3

1 Motherboard 0 100 ----

0
1
2
3

2 Motherboard 0 lOE ----

0
1
2
3

3 Motherboard 0 10F ----

0
1
2
3

4 Motherboard 0 IOS ----

0
1
2
3

5 Motherboard 0 lOH ——

0 
1
2
3

6 Motherboard 0 10J —

0
1
2
3

7 Motherboard 0 lOK ----

4-64 M2B Service ManualDigiƟzed for preservaƟon by hƩps://olivrea.de
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s Faulty 
Sit

Board Bank Faulty Chip 
(coordinates)

Notes

0
1
2
3

3 Motherboard 0 8C —-

0 
1
2
3

9 Motherboard 0 00 ----

0
1
2
3

10 Motherboard 0 SE ---

0
1
2
3

11 Motherboard 0 8F ----

0
1
2
3

12 Motherboard 0 8G --- -

0
1
2
3

13 Motherboard 0 8H ---

0 
1
2
3

14 Motherboard 0 8J —

0
1
2
3

15 Motherboard 0 8K ----
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s Faulty 
Bit

Board Bank Faulty Chip 
(coordinates)

Notes

4
8
9

10

0 Motherboard 1 9C ----

4
8
9

10

1 Motherboard 1 90 ----

4
8
9

10

2 Motherboard 1 9E

4
8
9

10

3 Motherboard 1 9f ----

4
8
9

10

4 Motherboard 1 90 ----

4
8
9

10

5 Motherboard 1 9H --- -

4
8
9

10

6 Motherboard 1 9J ----

4
8
9

10

7 Motherboard 1 9K ----
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s Faulty 
Bit

Board Bank Faulty Chip 
(coordinates)

Notes

4 
S
9

10

8 Motherboard 1 7C ----

4
8
9

10

9 Motherboard 1 7D ----

4
8
9

10

10 Motherboard 1 7E ——

4
8
9

10

11 Motherboard 1 7f ----

4
8
9

10

12 Motherboard 1 7G ----

4
8
9

10

13 Motherboard 1 7H

4
8
9

10

14 Motherboard 1 7J ----

4
8
9

10

15 Motherboard 1 7K
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NO ERROR MESSAGES DISPLAYED
If no messages appear on the display, the following procedures should be 
carried out;
1. Switch the power switch on the basic module and all external devices to OFF.
2. Disconnect all external devices except the display and keyboard from the basic module.
3. Turn the contrast and brightness controls fully anti-clockwise.
4. Ensure that all connectors and boards are securely plugged in.
5. Ensure that the basic module power cable is plugged into a function­

ing grounded wall outlet.
6. Set the basic module power switch to ON.
If THERE IS STILL NO IMAGE ON THE DISPLAY CONSULT THE FOLLOWING TABLE:

ERROR INDICATION POSSIBLE FAULT
Blank display, 
basic module LED OFF, 
HDU LEO OFF. 
mini-floppy LED OFF, 
fan not working

Power supply

Blank display, 
LEDs {basic module, 
MFD. HDU) on, 
fan working

Display
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MAINTENANCE

INTRODUCTION

The solid state circuitry of the PC and the minimum number of moving 
parts render the system virtually free from maintenance problems. 
Preventive maintenance is therefore limited to cleaning, troubleshooting, 
and signal verification. Dust should be brushed from the active areas of 
the system, and care should be taken to ensure that foreign objects such 
as staples and pins do not fall into the keyboard.
This chapter deals with the adjustments performed on the power supply and 
the VCDs of the mini-floppy disk controller board. There are no 
adjustments to be carried out on the motherboard. For adjustments on the 
CRT display refer to the Video Display Unit General Service Manual, and 
for signal adjustments on the mini-floppy disk drive refer to the Hini- 
Floppy General Service Manual. A list of references is given in the 
preface of this manual.
This chapter also deals with the disassembly and assembly of the various 
modules,
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SIGNAL ADJUSTHNTS
The adjustments described in this chapter refer to the power supply OC 
voltages and the two VCOs of 2.4 MHz and 4 MHz of the mini-floppy disk 
controller board. It is not necessary to perform any adjustments on the 
motherboard.

POUeR SUPPLY ADJUSTMENTS
Tools required; voltmeter.
The power supply provides +5 VDC, -12 VDC. +15 VOC and +12 VDC voltages. 
Two suitable test points are provided on the power supply; one for the 
ground and the other for the +5 VDC. The only adjustment to be performed 
is on the +SV circuitry which in turn affects the other voltages. The 
adjustment is performed by means of the potentiometer located on the top 
of the power supply near the DC output connectors.
The voltmeter should be set up for Voltage OC range; the negative lead of 
the voltmeter is connected to point A, and the positive lead to point B. 
The voltmeter reading should be +5 Volts ±5%; if it is not, rotate 
potentiometer C until the reading is +5 VDC +5%.

Li
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bA Z Z * (J c
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B

Fig. 5-1 Power Supply Test Points and Potentiometer
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MAINTENANCE

MINI-FLOPPY DISK CONTROLLER 80ARD VCO ADJUSTMENTS
This section describes the procedure to adjust the two VCOs on the mini­
floppy disk controller board. In order to carry out this adjustment, the 
servicing engineer must have the equipment listed below and a connector 
to supply power to the board. This power connector is easily constructed 
with a female connector from a 62-pin printed circuit to which the 
following wires are soldered;

A black wire to pin 1 (ground)
A red wire to pin 5 (+5 VDC)
A blue wire to pin 13 (-12 VDC)
A green wire to pin 17 (+12 VDC)

These wires should be thick enough to support the following currents;
+5 VDC power supply: 2.5 A
-12 VDC power supply; 0.01 A
+12 VDC power supply; 0.01 A

The wires do not need to be of any specific length, but they must be long 
enough to use with the board removed from the system and to connect the 
board to an external power supply unit.
Note: If the adjustment procedure does not bring about the required 
results, the controller board must be replaced.

MATERIAL REQUIRED
Power supply unit capable of providing the following voltages and 
currents:

+5 VDC, +5%, 2.5 A
+12 VDC, +5%, 0.01 A
-12 VDC, +5%. 0.01 A

Frequency meter able to measure frequencies up to 10 MHz with at 
least +1% accuracy
Non-metallic screwdriver
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ADJUSTMENT PROCEDURE
1. Remove the mini-floppy disk controller board as described in the 

relevant section.
2. Insert the power supply plug in connector Pl of the board.

O

Pl

=1 []□ DaDQO^

___ J Da D ■ DO

Fig. 5-2 Board Connector Pl
3. Connect the wires protruding from the power supply connector to the 

power supply in the following way:
- The black wire (ground) to ground

The red wire (+5 VDC) to the terminal which supplies the +5 VDC
The blue wire (-12 VDC) to the terminal which supplies the
-12 VDC
The green wire (+12 VDC) to the terminal which supplies the
+12 VDC
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MAINTENANCE

4. Set jumpers J4 of the controller board in the following way;
Pin 3-4 present
Pin 5-6 not present
Pin 7-0 not present
Pin 9-10 not present

2 10

J4

9

P-,LLI o m n “LLLooQLlii□ EHUJ U □] Q
□□ 0?^ DE=3tD

0 0 0 0 0 
0^000

Da D on
0000 Hr

□ DqdS E

Fig. 5-3 Jumper J4

5. Connect the frequency meter to pin 1 of J4 of the controller board.
6. Switch the power supply and the frequency meter on.
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7. Check that the frequency meter indicates a frequency of 2.4 MHz ±5%; 
if it does not, turn capacitor C42 with the non-metallic screwdriver 
until the required reading is obtained.

C42

□ LUi
lO

Fig. 5-4 Position of Capacitor C42
8. Switch the power supply and the frequency meter off.
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MAINTENANCE

9. Set jumpers J4 of the controller board in the following way:
- Pin 3-4 not present

Pin 5-6 not present

- Pin 7-8 present

Pin 9-10 not present

0 o o
J4

o
9

iDf iDf
Di

0000

 ao
0

I—2^ JUUU

0 □□□5=3

0 o o

  TlaHkoEPa Dc=i Di  
  

•^n oP

] QOEa Da □□□□(][  
Daffl=Da/

Fig. 5-5 Jumpers J4

10. Connect the frequency meter to pin 2 of J4 of the controller board.
11. Switch the power supply and the frequency meter on.
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12. Check that the frequency meter indicates a frequency of 4 MHz ±5%; if 
it does not, turn capacitor C51 with the non-metallic screwdriver 
until the required reading is obtained.

GlZj D

]!]□
] Ds=i a □□□ 

-------^]Ds=]
J □□ □□
OO [D g

CS1

Fig. 5-6 Position of Capacitor C51
13. Switch the power supply and the frequency meter off.
14. Disconnect the frequency meter and the power supply connector from 

the controller board.

5-8 M28 Service ManualDigiƟzed for preservaƟon by hƩps://olivrea.de



MAINTENANCE

15. Set jumpers J4 of the controller board for normal operation in the 
following way:

Pin 1-2 not present
Pin 3-4 not present
Pin 5-6 present

- Pin 7-B not present
Pin 9-10 present

2 10

0 O 0 o o 

0 o O 0 o
J4

CarrjaiJIllIlJHiooL 
p-,LLl O m n o[I[ QOotr

Dc=^ Ds=i Qn
ni-^ 0000 Hl----------p DnD^L

[Jrzi Dm __ iQi__ I
hf__ lOi__ J Di__ I Qi__ J i-J

UJ__
Q nnffl!__ iQi__ Di__________ I
J □

___________

Fig. 5-7 Jumpers J4
16. Replace the mini-floppy disk controller board in the slot it occupied 

before in the basic module.
17. Reconnect the controller board for normal operation.
18. Replace the basic module top cover as described in the relevant 

section,
19. Reeable the system.
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DISASSEMBLY ANO ASSEMBLY OF HAIN MODULES
BEFORE STARTINS ANY DISASSEMBLY PROCEDURES MAKE SURE THAT THE SYSTEM IS 
SUITCHEO OFF AND THE POWER CABLE IS DISCONNECTED.
This section contains procedures for the replacement of the following 
modules:

Power Supply
Fan
Motherboard

- Display Controller Board
Bus Expansion Board

- Mini-Floppy Disk Drive
Hard Disk Unit

- Hard Disk Controller Board
Mini-Floppy Disk Controller Board
Battery

- Front Panel
- Tape Drive
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MAINTENANCE

REMOVING THE BASIC NODULE TOP COVER
The top cower of the basic module is removed in the following way:
1. Set the power switch on the basic module and on all external devices 

to OFF.
2. Unplug the basic module power cable from the wall outlet.
3. Disconnect all the cables connected to the basic module.
4. Remove the display and the other external devices from the basic 

module.
5. With a flat blade screwdriver, loosen the three top cover mounting 

screws located at the top of the basic module rear panel.

Fig. 5-8 Top Cover Mounting Screws
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6. Remove the top cover by pushing it towards the front of the basic 
module and then lifting it out.

fig. 5-9 Removing the Top Cover
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MAINTENANCE

REMOVING THE BOTTOM COVER
The bottom cover of the basic module is removed in the following way:
1. Set the power switch on the basic module and on all external devices 

to OFF.
2. Unplug the basic module power cable from the wall outlet.
3. Disconnect all the cables connected to the basic module.
4. Remove the display and all other external devices from the basic 

module.
5. Turn the basic module upside down.
6. Uith a flat blade screwdriver, loosen the two bottom cover mounting 

screws located at the bottom of the basic module rear panel.

Fig. 5-10 Bottom Cover Mounting Screws
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7. Remove the bottom cover by pushing it towards the front of the basic 
module and then lifting it out.

Fig. 5—11 Removing the Bottom Cover
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MAINTENANCE

REMOVING THE REAR PANEL
The rear panel of the basic module is removed in the following way:
1. Remove the top and bottom covers of the basic module as described in 

the previous sections.
2. Loosen the two rear panel mounting screws and then remove the panel.

MOUNTING SCREWS

Fig. 5-12 Rear Panel Mounting Screws
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RENOUMTING THE TOP COVER
The top cover of the basic module is remounted in the following way:
1. Insert the top cover on the basic module and push it right up to the 

rear panel.

0

Fig. 5-13 Inserting the Top Cover
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MAINTENANCE

2. With a flat blade screwdriver, tighten the three mounting screws 
located at the top of the basic module rear panel.

Fig. 5-14 Top Cover Mounting Screws
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REMOUNTING THE BOTTOM COVER

The bottom cover of the basic module is renioonied in the tollowKUj w-iyi

1. Turn the basic module upside down so that the electronic components 
on the motherboard can be seen.

2. Insert the bottom cover on the basic module and push it right to 
the rear panel.

Fig. 5-15 Inserting the Bottom Cover
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MAINTENANCE

3. With a flat blade screwdriver, tighten the two mounting screws 
located at the bottom of the basic module rear panel.

Fig. 5-16 Bottom Cover Mounting Screws
4. Return the basic module to its correct position.

5-19DigiƟzed for preservaƟon by hƩps://olivrea.de



REMOUNTING THE REAR PANEL
The rear panel is remounted simply by placing it in position and 
tightening the two mounting screws.

MOUNTING SCREWS

Fig. 5-17 Rear Panel Mounting Screws
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MAINTENANCE

REPLACING THE POWER SUPPLY UNIT

Reaoval Procedure

1. Remove the basic module top cover as described in the relevant 
section.

2. Remove the cover of the connector which carries the mains voltage to 
the power supply by loosening the mounting screw, and remove the 
connector.

3. Remove the power cables for the display controller, bus expansion 
board, hard disk unit and mini-floppy disk drives from the power 
supply.

4. Remove the +5V and GND cables from the power supply.
5. Remove the screws securing the power supply to the chassis.

Fig. 5-18 Removing the Power Supply
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6. Gently slide the power supply towards the bus expansion board until 
it can be raised from the chassis.

7. Remove the fan power connector from the back of the power supply.
8. Lift the power supply out of the basic module.

Reinstallation
Perform the removal procedure in reverse to reinstall the power supply.
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MAINTENANCE

REPLACING THE FAN

Removal Procedure

1. Follow the instructions to remove the power supply.
2. Remove the basic module rear panel as described in the relevant 

section.
3. Use a pair of side cutters to cut the rubber inserts securing the fan 

to the chassis,
4. Remove the fan.
5. Disconnect the power supply cable from the fan.

Reinstallation
1. Connect the power supply cable to the fan.
2. Align the replacement fan with the holes in the chassis, making sure 

that the power connectors ere at the top.
3. Slide the new rubber inserts through the holes until they protrude 

out of the rear of the fan.
4. Carefully pull the inserts through the fan until they are flush 

against the inside.
5. Follow the procedure to reinstall the power supply.
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REPLACING THE MOTHERBOARD
CAUTION: WHENEVER THE MOTHERBOARD IS REPLACED, THE SYSTEM SETUP PROGRAM 
MUST BE RUN TO RESTORE THE CMOS-RAM CONTENTS.
Removal Procedure

1. Remove the basic module top and bottom covers as described in the 
relevant sections.

2. Remove the basic module rear panel as described in the relevant 
section; this gives access to the screws securing the serial and 
parallel connectors and the keyboard connector to the chassis.

3. Turn the basic module over and remove the front panel and bus 
expansion board cable connectors from the motherboard (see figure 
overleaf).

4. Remove the screws securing the serial and parallel connectors and the 
keyboard connector to the chassis (see figure overleaf).

5. Remove the screws securing the motherboard to the chassis.
6. Carefully remove the motherboard from the chassis, disconnecting it 

from the display controller board connectors.

Reinstallation

Perform the removal procedure in reverse to reinstall the motherboard.
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MAINTENANCE

KEYBOARD CONNECTOR SERIAL ANO PARALLEL CONNECTORS
MOUNTING SCREWS MOUNTING SCREWS
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5-25

Fig. 5-19 Rear Panel and Bus Expansion Board Cables and Connector 
Mounting Screws
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REPLACING THE DISPLAY CONTROLLER BOARD

Reaoval Procedure

1. Remove the basic module top and bottom covers as described in the 
relevant sections.

2. Remove all the boards inserted in the bus expansion board by 
loosening the screws securing the retaining brackets to the rear 
panel of the basic module.

3. Unplug the +15 VDC power cable from the display controller board.
4. Remove the two screws securing the +5 VDC and GND terminals to the 

bus expansion board.

15VOC

Fig. 5—21 Bus Expansion Board +5 VDC, GNO and +15 VDC Terminal 
Connectors

5. Remove the +5 and 6ND power cables from the terminal connectors.
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MAINTENANCE

6. Remove the basic module rear panel as described in the relevant 
section.

7. Remove the two screws securing the display controller retaining 
bracket to the chassis. One of the screws is at the top of the 
retaining bracket and the other is on the chassis under the display 
connector.

8. Remove the screws securing the left panel to the chassis.

Fig. 5-22 Removing the Left Panel
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9. Turn the basic module o«er and remove the two screws securing the +5 
and GND terminals of the motherboard to the display controller.

nja =
o [oOO lEziffla

Da 
Da 

ninm J------ ] i—I
□EOana „ [nDanmnD

• SVGC
GND

Fig, 5-23 Motherboard +57 and GND Terminal Connectors
10. Place the basic module on its side and gently lift the display 

controller connectors until they are separated from the bus expansion 
board and motherboard. Then remove the display controller from the 
basic module.

fteinstallation
Perform the removal procedure in reverse to reinstall the display 
controller board.
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MAINTENANCE

REPLACING THE MINI-FLOPPY DISK DRIVE

Reaoval Procedure

1. Remove the basic module top cover as described in the relevant 
section.

2. Remove the signal and power cables from the rear of the mini-floppy 
disk drive to be removed.

Note:
Take note of how the numbers on the signal cable connectors 
correspond with the numbers on the connector at the rear of the 
drive
If drive B is being removed, drive A must first be slightly 
pulled out so that the connectors can be reached easily.

2

3*—

Fig. 5-24 MFD Signal Cable Connections
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3. Remove from the front of the drive the screws securing the drive to 
the basic module chassis.

4. Carefully remove the drive from the basic module.

Fig. 5-25 Removing the Mini-Floppy Disk Drive

Reinstanation
Perform the removal procedure in reverse to reinstall the mini-floppy disk drive.
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REPLACING THE HARD DISK UNIT

Removal Procedure

1. Remove the basic module top and bottom covers as described in the 
relevant sections.

2. Loosen the three screws securing the front panel to the basic module 
and remove it carefully.

MOUNTING SCREWS
HARO DISK

Fig. 5-26 Removing the Front Panel
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3. Remove the signal and power cables from the rear of the drive.
Note:

Take note of how the numbers on the signal cable connectors 
correspond with the numbers on the connectors at the rear of the 
hard disk unit
For easy access to the connectors, it is advisable to pull out 
the two mini-floppy disk drives slightly.

Fig. 5-27 HDU Cable Connection
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MAINTENANCE

4. Loosen the screws securing the drive to the basic module and remove 
carefully.

MOUNTING SCREWS

lei

Fig. 5-28 Removing the Hard Disk Unit

Reinstallation
Perform the removal procedure in reverse to reinstall the hard disk unit.
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REPLACING THE HARD DISK CONTROLLER BOARD

Resoval Procedure

1. Remove the basic module top cover as described in the relevant 
section.

2. Disconnect the signal and power cables from the board.
3. Remove the power-up LED connector from the board, carefully noting 

the connector position.

MOUNTING SIGNAL CABLE POWEBOP LED 
CONNECTOR

SCREW POWER CABLE

I®

H a a

Fig. 5—29 LED Connector, Signal and Power Cables and Mounting Screw
4. Loosen the screw securing the retaining bracket to the rear panel of 

the basic module.
5. Remove the board from the bus expansion board.

Reinstallation
Perform the removal procedure in reverse to reinstall the hard disk 
controller board.
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REPLACING THE MINI-FLOPPY DISK CONTROLLER BOARD

Removal Procedure

1. Remove the basic module top cover as described in the relevant 
section,

2. Disconnect the signal cable from the board.

SIGNAL CAg l6MOUtrrlNG SCREW

121

Fig. 5-30 Signal Cable and Mounting Screw
3. Remove the screw securing the retaining bracket to the rear panel of 

the basic module.
Remove the board from the bus expansion board,

Reinstallation
Perform the removal procedure in reverse to reinstall the mini-floppy 
disk controller board.
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REPLACING THE BATTERY
CAUTION: WHENEVER THE BATTERY IS REPLACED. THE SYSTEM SETUP PROGRAM MUST 
BE RUN TO RESTORE THE CMO5-RAM CONTENTS.
Removal Procedure

1. Remove the basic module top cover as described in the relevant 
section.

2. Unplug the bipolar connector which connects the battery to the bus 
expansion board.

3. Remove the battery from the magnetic peripherals carrier.

BATTERV 
CONNECTOR

Fig. 5-31 Location of the Battery

Reinstallation
Perform the removal procedure in reverse to reinstall the battery.
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REPLACING THE FRONT P«JEL

Removal Procedure

1. Remove the basic module top and bottom covers as described in the 
relevant sections.

2. Turn the basic module upside down and remove the front panel cable 
connector from the motherboard.

Fig. 5-32 Front Panel Cable
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3. Loosen the three screws securing the front panel to the basic module
and remove it carefully.

HOU LEO 
CABLES

fITCH

GROUND 
SPRING

BOARD MOUNTING^ 
SCREW y

KEY 
LED CABLES

BOARD MOUNTING 
SCREW

Fig. 5-33 Removing the Front Panel
4. Loosen the two screws securing the front panel board.
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5. Disconnect all the cables leading to the board, noting carefully 
their original position (note that the flat cable connected to the 
motherboard cannot be removed, but should be pulled through the 
appropriate hole in the chassis).

VOLUME HOU LED KEYSWITCH
CONTROL CONNECTOR LED CONNECTOR

HDU RESET KEYSWITCH
LED BUTTON LEO

Fig. 5-34 Front Panel Board
6. Remove the front panel board by pressing the ground clip down.

Reinstallation
Perform the removal procedure in reverse to reinstall the front panel.
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REPLACING THE TAPE DRIVE

Removal Procedure

1. Remove the basic module top cover as described in the relevant 
sections.

2. Remove the signal and power cables from the back of the tape drive.
Drive A should be pulled out slightly for easy access to the 
connectors.

3. Remove from the front part of the drive the screws securing the drive 
to the basic module chassis.

4. Carefully remove the drive from the basic module.

Fig. 5-35 Removing the Tape Drive

Reinstallation
Perform the removal procedure in reverse to reinstall the tape drive.
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SOFTWARE OVERVIEW

DISK OPERATING SYSTEMS
The Olivetti Personal Computer can operate with two different operating 
systerns;
- MS-005

UNIX/XENIX

Both operating systems carry out similar functions, but the manner in 
which these functions are attained are quite different. Both in effect 
give the PC a different personality.

An operating system can be defined as a group of programs which manage 
the computer's operation. A disk operating system can be defined as a 
group of programs that manage the transfer of data to and from a storage 
device such as a disk.

The two operating systems are briefly discussed in the following 
sections.

MS-DOS

MS-DOS was originally written by Seattle Computer Products in 1980. 
Later, Microsoft, Inc. acquired the exclusive marketing rights to this 
system, and renamed it MS-OOS. Subsequently, Lifeboat Associates began 
distributing the MS-OOS system under the name SB-86.

MS-DOS is a version of Microsoft's Xenix operating system. Xenix is, in 
turn, a version of the Unix operating system which was originally 
developed by Western Electric.

XENIX

The Xenix operating system is a multiuser timesharing system with 
hundreds of utilities. It forms the basis for a highly productive 
software development environment and a general-purpose applications 
system. The heart of the Xenix system is the Unix operating system 
developed at Bell Laboratories and licensed by Western Electric. The Unix 
system's design combines power, flexibility, and simplicity, and its vast 
array of software utilities greatly increase productivity. The figure 
overleaf shows the Xenix operating system's five-layer software 
structure. Xenix has a hierarchical structure, in which each of the five 
layers depends on the layers beneath it for its operation. The bottom two 
layers represent Unix version 7 and the remaining three layers are the 
refinements that combine to make the Xenix system.
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XENIX OPERATING ENVIRONMENT

Fig. 6-1 Microsoft's XENIX operating system
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SOFTWARE OVERVIEW

The Xenix system offers an ever-expanding variety of software, including 
data-base management, financial planning, communication, and networking 
packages,
By establishing a universal operating environment, complete with software 
tools to increase productivity, flexible design to widen applicability, 
and multiple microprocessor support to improve availability, Microsoft 
hopes that Xenix will become the preferred choice for software production 
and exchange.

USING MS-DOS

MS-DOS commands have their own format and syntax rules. Some MS-DOS 
commands are explained in this chapter without going into any detail.

The MS-DOS prompt:

A>_

indicates that MS-DOS is now ready to accept commands.
The A in the MS-DOS prompt is the drive identifier. Drive A is the upper 
disk drive, while drive 0 is the lower disk drive. Drive C is the hard 
disk unit.
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KEYBOARD INSTALLATION ANO NATIONAL VARIATIONS
The system is configured for use with the USA ASCII version of the 
keyboard. If the system keyboard is a different version and the MS-DOS 
operating system is used, the following procedure must be followed to 
define the keyboard to the system.
1 . Refer to the following table to find the driver name corresponding to 

the national keyboard version
NATIONAL VERSION DRIVER NAME

Danish 
French 
German 
Latin/Greek 
Italian 
Norwegian 
Portuguese 
Spanish (1) 
Spanish (2) 
Swedish/Finnish 
Swiss-French 
Swiss-German 
British 
Latin/Hebrew

KEYBDA 
KEYBFR 
KEYBGR 
GREEK 
KEYBIT 
KEYBNO 
KEYBPO 
KEYBSP 
SPA1N1 
KEYBFS 
KEYBSF 
KEYBSG 
KEYBUK 
KEYBHE

2. Remove the MS-DOS system disk and insert the mini-floppy disk 
labelled MS-DOS DEMO * KB DRIVERS into drive A.

3. Enter the driver name corresponding to the keyboard version.
4. If the keyboard is not Latin/Greek, Latin/Hebrew or Spanish (2), and 

graphics mode is to be used, an additional step is required. Key in 
one of the following when the A > prompt reappears:

NORDIC for Denmark or Norway
PORTUGAL for Portugal
GRAFTABL for all other national keyboards

The national version of the keyboard has now been defined. Unless the 
driver (and the font, if relevant) is loaded to an initialization 
AUTOEXEC.BAT file, this procedure must be performed each time the system 
is switched on or otherwise initialized. Follow the instructions overleaf 
to create such a file.

6-4 H28 Service ManualDigiƟzed for preservaƟon by hƩps://olivrea.de



SOFTWARE OVERVIEW

CREATING AN AUTOEXEC.BAT FILE FOR KEYBOARD DRIVER ANO FONT
Ensure that the mini-floppy disk is NOT write protected and when the 
prompt

A>_
is displayed, enter:

copy con: autoexec.bat

and press <CR>.

If no font is required, enter the name of the required driver and press 
<CTRL Z> followed by <CR>.
If a font is required as well as the driver, press <CR> after the driver 
name, then enter the name of the font. Then press <CTRL Z> followed by 
<CR>.
The AUTOEXEC.BAT file is thus created and stored in the mini-floppy disk. 
Each time this disk is subsequently used, the file will be executed, and 
the keyboard version will automatically be made known to the system. To 
avoid accidental overwriting of the disk, it should be write protected, 
as described previously.
If a national keyboard driver is installed, the standard ASCII driver can 
be selected by pressing <CTRL ALT F1>. To return to the national keyboard 
driver press <CTRL ALT F2>.
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HOU TO FORMAT ON DUAL-DRIVE VERSIONS
Enter:

format b:<CR>
A message similar to the following will be displayed:

Insert new diskette for drive B: 
and strike any key when ready

Insert the mini-floppy disk to be fo'm.itted in the lower drive and strike 
any key.
The formatting process then begins and a message is displayed while the 
formatting process is taking place. This message gives information on the 
track number being formatted. The following message then appears:

Format another (Y/M)?
Enter <N>, and the MS-DOS prompt reappears.
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HOU TO FORMAT ON SINGLE-DRIVE VERSIONS
Enter:

format <CR>

A message similar to the following will be displayed:
Insert new diskette for drive A; and strike any key when ready

Remove the system disk and replace it with the mini-floppy disk to be 
formatted. Press <CR>.
The formatting process then begins and a message is displayed to indicate 
that the formatting process is executing. When formatting is finished, 
some information about the space on the disk appears and the following 
message is displayed:

Format another (Y/N)?
Remove the newly formatted mini-floppy disk and replace it with the 
system disk. Enter <N>, and the MS-DOS prompt re-appears.
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FORMAT COrWNO

This command is used to format the disk in the specified or default drive 
to MS-DOS standards.

Syntax:

format (drive:) (/I) (/S) </0) (/V) (/8) (/C>

where:

drive = the name of the drive that contains the disk. If the drive is 
not specified, the default drive is assumed.

( ) = optional parameters

The FORMAT utility must be run on any new mini-floppy disk to be used 
with MS-DOS. Any information on the disk is destroyed.

FORMAT places a bootstrap loader at the beginning of the mini-floppy 
disk, and a directory and file allocation table. It also checks for any 
bad sectors on the disk.
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Switch options 
effect;

available with the format command have the following

SWITCH MEANING

/I Formats a mini-floppy disk single-sided. This facility 
is used to prepare 180 KB disks on a 360 KB drive (or 
160 KB on a 320 KB drive if the /8 option is also 
specified).

/S Copies the system files to the disk being formatted.
These are; - 10.SYS

- MSDOS.SYS
- COMMAND.COM

IO.SYS and MSDOS.SYS are hidden files and will not show 
in a directory listing (DIR command).

/O Can only be used in conjunction with the /8 option to 
produce disks of compatible format to PC-DO5 IBM 
release 1.1. Note: This option causes the FORMAT 
program to take significantly longer.

/V Allows a name to be given to the mini-floppy disk. The 
format command issues a prompt that enables a name of 
up to 11 characters to be entered. This name will 
appear in subsequent directory listings (DIR command).

/8 Formats mini-floppy disks 8 blocks per track instead of 
the default 9 blocks per track. Disks formatted in this 
manner are compatible with previous MS-DOS releases.

/C Formats disks logically rather than physically, that is, 
it deletes all data from the mini-floppy disk, but does 
not reformat the tracks. This option is used to format 
used MS-DOS disks the contents of which are no longer 
required.
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VOLIWES
After a system directory has been created, the mini-floppy disk is often 
referred to as a volume. MS-DOS allows volumes to be named. For example, 
if all payroll information is to be kept on one disk and all stock 
control information on another, the volume names PAYROLL and STOCK could 
be used for the respective disk, A volume name is assigned when a mini­
floppy disk is formatted, and it will then appear any time the system 
directory of the named volume is listed.

FILES

Information is stored on a volume in units called files. There are two 
basic types of file: program files and data files.

Program files (commonly called programs) may be executed to perform a 
particular task, such as printing out a set of pay-slips.

A data file is a collection of related items, such as a list of names and 
addresses.

Programs are created by the various programming languages supported by 
the PC, and data files can be created by executing a program. Files can 
also be created by using the MS-DOS line editor, edlin. For more detailed 
information on programming languages and the line editor, refer to the 
relevant manuals and the MS-DOS User Guide.

FILE NAMES

Each file is identified by its file name. A file name can comprise:

One to eight characters

One to eight characters, followed by a period (.) and a one to three 
character file name extension

Alphabetic characters within a file name can be entered in upper or lower 
case, but MS-DOS will translate any lowercase characters to uppercase.

A file name can be made up of any of the following characters:

A-Z 0-9 S S #

% ■ ( ) -

@ I
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DIRECTORIES
MS-DOS allows files to be grouped together in directories, and a volume 
can contain several directories. The primary directory on a volume is the 
system directory, and is called the "root". This is created by the FORMAT 
command, as described earlier in this chapter.
To access a file on this volume, the path from the root must be defined, 
for example:

command \PERSONNEL\P£NS1ONS
will direct an MS-DOS command to the file "PENSIONS" stored in the 
"PERSONNEL" directory. The first "\" symbol shows that the search is to 
start from the root, or system directory. The second "\" symbol is used 
to separate the directory name from the file name. The list of 
directories ending at a particular file is called a "path".
The use of directories means that files with identical file names can be 
stored on the same volume. A volume can, for example, contain two files 
called "PRODUCT", one stored in the "SALES" directory, the other in the 
"STOCK” directory. Each of the two "PRODUCT" files are accessed by 
different paths. The unique path must he specified to inform MS-DOS which 
"PRODUCT" file to access.
For a fuller description of directories and their use, refer to the 
MS-DOS User Guide.
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LISTING VOLUMES
The names of directories and of files stored under the system directory 
can be displayed by using the DIR command. This command also provides 
information about the space occupied by each file and the space still 
available on the volume.
To see what is stored on the system disk, enter:

dir a:<CR>
A screen similar to the one illustrated below is displayed.

A>

SORT EXE 1216 0-22-83 2:06p
FIND EXE 5796 8-22-83 2:06p
FC EXE 2553 8-22-03 2:06p
MASH EXE 77440 8-22-83 2:06p
CREF EXE 13024 8-22-03 2:06p
MODE EXE 13568 8-22-83 2:06p
FDISK COM 13234 8-22-03 2:O6p
BACKUP COM 1437 8-22-83 2:06p
RESTORE COM 1634 0-22-03 2:06p
UK DAT 3072 8-22-03 2:06p
DENMARK DAT 3072 8-22-03 2:06p
USA DAT 3072 8-22-83 2:06p
ITALY DAT 3072 8-22-03 2:06p
FRANCE DAT 3072 8-22-83 2:06p
GERMANY DAT 3072 8-22-83 2:06p
SPAIN DAT 3072 8-22-83 2:06p
SUEDEN DAT 3072 8-22-03 2:06p
PORTUGAL DAT 3072 8-22-83 2;06p
NORWAY DAT 3072 8-22-83 2:06p
SUFRENCH OAT 3072 8-22-03 2:06p
SUGERMAN DAT 3072 8-22-03 2:06p

36 Files(s) 21504 bytes free
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FILE (MANIPULATION

File manipulation involves operations such as copying, deleting and 
renaming files. There are many reasons for Mishing to manipulate files, 
for example to make a backup copy of a file, a copy of a file for 
distribution, or to delete files no longer wanted in order to obtain some 
free space.

For this reason, it would be helpful to carry out the short exercise that 
follows. It can only be carried out on dual-drive versions, but a similar 
procedure is used to copy files between mini-floppy disk and hard disk.

COPYING FILES ON DUAL-DRIVE VERSIONS
It can be seen from the system disk directory currently displayed that 
HS-DOS consists of several files. The file to be copied is called FC.EXE. 
Notice that on the directory the name appears as two words; FC and EXE 
separated by a space. The EXE is known as the file name extension. On the 
system directory listing, the file name extensions appear vertically 
aligned for ease of reading. However, file names appear in H5-D05 
commands with the extension appended to the file name after a period. 
Thus, the file to be copied will be written as FC.EXE within the COPY 
command.
To copy the file, enter:

copy a:FC.EXE b:te^ <CR>
The file is then copied onto the mini-floppy disk in the lower drive. The 
message;

1 File(s) copied
is displayed and the MS-DOS prompt appears. A new file name teap has been 
specified for the copy.
To look at the directory of the new disk, enter;

dir b:<CR>
A message similar to the following appears;

Volume in drive B: has no labelDirectory of 0;TEMP 2533 B-22-83 208p1 File(s) 309424 bytes free
The mini-floppy disk now contains the file called TEMP. This is an exact 
copy of FC.EXE from the system disk. The file occupies 2553 bytes of 
storage space.
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DELETING A FILE ON DUAL-DRIVE VERSIONS
To delete this file from the mini-floppy disk, enter:

del b:teDp<CR>
Look at the directory of the disk again, by entering:

dir b:<CR>
A message similar to the following appears:

File not Found
This means the mini-floppy disk is empty and the file temp has been 
removed. The 2553 characters that the file occupied are free again, for 
storing other information.

SOME SPECIAL FILES

Before ending this discussion on files, there are some important files 
the user should know about.

THE INITIALIZATION FILE

A special type of file called an initialization file can be created. If 
an initialization file containing MS-DOS commands is created, these will 
be executed automatically whenever MS-DOS is loaded.

The initialization file can be used to save performing repetitive tasks 
at the start of each work session. For example, it could be used to run a 
particular program every time the system is started up.

If an initialization file is created, it must ba called AUTOEXEC.BAT. 
Whenever the MS-DOS is loaded, it looks for a file with this name. If it 
does not find one, the date and time messages appear as described 
earlier.

If the AUTOEXEC.BAT file is found, the date and time routines are 
bypassed and the commands in the file are executed. There are many 
special MS-DOS commands designed for use within the initialization file, 
for example:

The REH command, which allows comments to be written

The PAUSE ccmmand, which halts execution of the AUTOEXEC.BAT file so 
that the operator can indicate whether or not the file is to run to 
completion.

The commands that are available for AUTOEXEC.BAT can also be used within 
MS-DOS "batch files".
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Batch files can be used to perform repetitive processes. They are not 
executed automatically, only when requested via HS-OOS. For instance, if 
a customer file frequently has to be sorted into order of name and then a 
program has to be executed to print out the file, a batch file could be 
created to perform both operations. This would save having to type out 
all the commands individually every time the procedure was needed.
Detailed information on batch files and the AUTOEXEC.BAT file can be 
found in the MS-DOS User Guide.

COPYING HIWl-FLOPPY DISKS
One task frequently performed is that of copying a mini-floppy disk. 
There are many reasons for doing this, one of the most obvious being to 
make a backup. This procedure will be described later on; the aim here is 
simply to make the user aware of a problem which may be encountered if an 
attempt is made to copy a disk containing application software.

APPLICATION SOFTWARE MINI-FLOPPY DISKS
Application software is supplied on a mini-floppy disk and provides a 
wide variety of packages: word processing, computerized spreadsheets, 
etc. The disks which contain this sort of package are sometimes copy­
protected.

COPY-PROTECTION
Copy-protection varies from disk to disk. It may be possible, for 
example, to make a limited number of copies, or to copy a certain number 
of files from a mini-floppy disk.
As a general rule, before attempting to copy application software disks, 
refer to the associated documentation.

MAKING BACKUPS

It cannot be stressed too strongly how important it is to make a backup 
copy of mini-floppy disks containing important information. Many computer 
users make backup copies of modified files at the end of each working 
day.
There is already a mini-floppy disk which contains important information, 
the MS-DOS system disk. The following sections describe how to make a 
copy of the system disk.
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MAKING A BACKUP ON DUAL-DRIVE VERSIONS
To copy from the MS-DOS system disk onto the mini-floppy disk used for 
file manipulation, enter;

diskcopy a; b;<CR>
A message similar to the following appears:

Insert source diskette into drive A:
Insert destination diskette into drive B:
Strike any key when ready

The source disk is the MS-DOS system disk which is already loaded in 
drive A. The destination disk is the mini-floppy disk used for file 
manipulation, which is already loaded in drive B. It should be noted that 
the copy operation will completely destroy anything that is on the 
destination disk. Since the destination disk is this case does not 
contain anything, proceed by entering <CR>.
The copy operation is then carried out and the message:

copying...
is displayed on the screen. When the copying is finished the following 
message is displayed;

Copy cooplete
Copy another disk (V/N) ?

Press <N> and the MS-DOS prompt will appear.
In this way a backup copy of the system disk has been made. The original 
can now be put in a safe place and work can proceed with the copy. Before 
using the copy, it should be labelled and write-protected. If the copy 
ever becomes unusable, another can be made from the original.
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MAKING BACKUPS ON A SINGLE-DRIVE VERSION
To copy the system disk onto the mini-floppy disk formatted previously, 
enter;

diskcopy<CR>

A message similar to the following appears:
Insert source diskette in drive A;Strike any key when ready

Press <CR>. MS-DOS then copies as much of the mini-floppy disk as 
possible into the PC memory. When it has done so, the following message 
appears:

Insert destination diskette into drive A: Strike any key when ready
Remove the system disk and replace it with the formatted disk. Press 
<CR>. The part of the system disk that was stored in memory is written to 
the mini-floppy disk that was just loaded. When this has been done, the 
following message may appear;

Insert source diskette in drive A:
Strike any key when ready

This means that the PC did not have enough memory available to contain 
the entire contents of the system disk at once. Swap the disks again and 
press <CR>. The next part of the system disk will be copied into memory 
as before.
This swapping of disks continues until the entire system disk has been 
copied. It should be remembered that the source disk is the one being 
copied from, and the destination disk is the one being copied to.
The following message will eventually appear:

Copy complete
Copy another disk (Y/N) ?

Press <N>, and the MS-DOS prompt appears.

In this way a backup copy of the system disk has been made. The original 
can now be put in a safe place and work can proceed with the copy. Before 
using the copy, it should be labelled and write-protected. If the copy 
ever becomes unusable, another can be made from the original.
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OTtgR MS-DOS FACILITIES

The MS-DOS facilities discussed here are only a small portion of those 
available. A full description can be found in the MS-DOS User Guide. Some 
other useful facilities are listed briefly in the following table.

MS-DOS COMMAND DESCRIPTION

break Turns off and on the abort feature provided bv <CTRL-C>.

backup Backs up one or more files from the hard disk to 
the mini-floppy disks.

chdir Changes the current directory and displays the name 
of the current directory.

chkdsk Analyses 9 mini-floppy disk <or hard disk) and 
checks for consistency of data and for defective 
tracks.

cis Clears the screen.

copy Copies a file or concatenation of files to a file 
in the specified (or default) drive.

ctty Enables the device from which commands are issued 
to be changed.

date Displays the date known to the system, and enables 
this to be changed.

del Deletes the specified file(s).

dir Lists files in the current or specified directory.
----------------- -------------------- ..K,
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diskcop/ Copies the contents of a mini-floppy disk in one 
drive onto another disk.

echo Turns the batch file echo feature off and on.

erase Deletes the specified file(s).

exeZbin Converts files from .exe format to binary format.

exit Exits from the command processor COHMANO.COM and 
returns to an application program running pre­
viously.

fdisk Partitions the hard disk.

find Searches for a specified string of text in a file 
or files.

for Allows iterative execution of MS-DOS ccmmands.

format Formats the disk in the specified or default drive 
to MS-DOS standards.

goto Causes MS-DOS to jump to a specified position in a 
batch file.

if Causes conditional execution of a cotmand in batch 
processing.

graphics Enables graphics currently displayed on the video 
to be printed when the <SH1FT-PRT SC> keys are 
pressed. 

--------------------------------------------------------- ►
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mkdir Creates a new directory.

mode This command enables the user to:
1) set the protocol for the RS 232-C port;
2) set the video display mode;
3) set the printing characteristics or redirect 
printer output to the RS 232-C communications port;
4) set the printer name.

more Sends output to the terminal one screen page at a 
time.

path Establishes a search command path.

pause Suspends execution of the batch file in which it is 
contained.

print Queues text files on a line printer while other 
MS-DOS commands are being used.

prompt Changes the MS-DOS prompt.

recover Recovers a file or an entire disk containing 
bad sectors.

ren Renames the specified file.

restore Restores one or more files from backup disks to a 
a hard disk.

rmdir Deletes a directory from a hierarchical directory 
structure.

set Assigns a substitute string value to a string used 
in an application program or batch file. 

-------------------------------------
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so rt Reads input and sorts it into an order.

type Displays the contents of a specified file.

ver Displays the MS-DOS version number.

vol Displays the volume label of the disk in the 
specified or default drive.

Table 6-1 Other MS-DOS Commands
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USING MS-DOS UITH THE HARD DISK

INTRODUCTION

There are several steps which must be taken before the hard disk can be 
used with MS-DOS.

If MS-DOS is the only operating system that will be used, the entire hard 
disk must be assigned to MS-DOS as described in the section "How to Set 
Up the Hard Disk for MS-DOS Only".

If other operating systems in addition to MS-DOS are to be used, then the 
hard disk must be divided into separate areas called partitions. One 
partition is required for each operating system, and each partition must 
be set up with the operating system that will use that partition. The 
operations relevant to MS-DOS are described in the section entitled "How 
to Partition the Hard Disk". For information on how to set up non-MS-DOS 
partitions refer to the appropriate operating system User Guide.

After setting up the hard disk for MS-DOS only, it may subsequently be 
necessary to use other operating systems. The hard disk will then have to 
be partitioned. Partitioning destroys the information held on the hard 
disk, and so the MS-DOS files on the hard disk must first be backed up 
using the BACKUP command. Then the hard disk can be partitioned for all 
the operating systems required, and the MS-DOS partition is restored 
using the RESTORE command. The BACKUP and RESTORE commands are described 
in the MS-DOS User Guide.

The MS-DOS command used to set up the hard disk is called the FDISK 
command. It uses a series of screen displays and prompts to guide the 
user through the operations step by step.
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HOU TO SET UP THE HARD DISK FOR MS-DOS ONLY
1. Load MS-DOS from the mini-floppy disk in drive A and enter;

fdisk
The FDISK options menu will then appear on the display and will be 
similar to the following:

FDISK Options
Choose one of the following:

1. Create MS-DOS Partition2. Change Active Partition3. Delete MS-DOS Partition4. Display Partition Infonsation
Enter choice:Press ESC to return to DOS

2. Enter:
1

Assuming the hard disk has not been set up already, a message similar 
to the following will be displayed:

Create MS-DOS Partition

No partition defined

Total disk space is ... cylinders

Do you wish to use the entire harddisk for MS-DOS (Y/N)........ ’
If the hard disk has already been set up correctly, a different 
screen display will appear. In this case refer to the section 
entitled "How to Partition the Hard Disk".

3. Enter:

<y>
and the entire hard disk will be assigned to MS-DOS. A message 
similar to the following will be displayed:

You must now reboot MS-DOS
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4. Sy pressing the "CTRL" "ALT" and "DEL" keys simultaneously, HS-OOS 
will be rebooted. At the same time it will recognize the hard disk as 
a valid drive and assign a drive letter (C) to it.

5. The hard disk must now be formatted so that MS-DOS can use it.

If MS-DOS is to be booted from the hard disk, be sure the hard disk 
partition is active (see the section entitled "How to Change the 
Active Partition", later in this chapter), then enter

format c:/s

If MS-DOS is not to be booted from hard disk it is sufficient to 
enter:

format c:
In either case the following prompt appears:

Press any key to begin formatting drive C:
6. Press any key and the message;

Formatting...

will be displayed. After several minutes the following message will 
appear;

Format complete

and if /s was entered in the command line the following message will 
also appear;

System transferred

This indicates that a copy of MS-DOS has been made on the hard disk. 
It will now be possible to boot from the hard disk.

7. If MS-DOS has been copied to the hard disk, it will probably be 
necessary to copy the MS-DOS external commands there as well. With 
the MS-DOS system disk still in drive A, enter:

copy *.*,c:
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HOU TO PARTITION THE HARD DISK
Each operating system that supports the hard disk has a command to set up 
the partition it will use.
The FOISK command enables the user to:
- Set up the MS-DOS partition to any size (within the capacity of the 

hard disk) and at any location on the hard disk
Change the partition that will be active when the system is rebooted
Delete the MS-DOS partition
Display the hard disk partition map

To run the FDISK program enter:
fdisk

The FOISK options menu will be displayed as follows:
FOISK Options
Choose one of the following:

1. Create MS-DOS Partition
2. Change Active Partition
3. Delete MS-DOS Partition
4. Display Partition Data

Enter choice:
Proceed by entering the number of the selection required.
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How to Create the MS-DOS Partition
1. Select option 1 from the FDISK options menu by entering:

1
2. If the hard disk has already been set up, proceed to step 5.
3. If the hard disk has not already been set up, the following prompt 

appears:
Create MS-DOS Partition
No partition defined
Total disk space is ... cylinders
Do you wish to use the entire hard disk 
for MS-DOS................?

4. Enter:
n

and a message similar to the following appears:
Maximum available space is xxxx 
cylinders at cylinder xxxx.

This display shows the size and location of the largest number of 
contiguous cylinders available on the hard disk. As there is nothing 
on the hard disk, the number of contiguous cylinders available will 
be the same as the total hard disk space. Proceed to step 6.

5. If the hard disk has already been set up, a message similar to the 
following will appear:

Create MS-DOS Partition

Partition Status Type Start End Size
1 N non-MS-OOS 000 033 35
2 A non-MS-DOS 035 089 35
3 N non-HS-DOS 135 179 35

Total disk space is 180 cyls.
The current active partition is 2

Max avail space is 35 cyls at cyl 90.
The screen display shown above illustrates a typical partition map of 
a hard disk with three partitions.
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The display shows for each partition;
The status of the partition; that is, whether or not the 
operating system in that partition will be booted when the system 
is rebooted from the hard disk. If so, it is designated the 
active partition (indicated by "A"), while the other partitions 
are not active (indicated by "N").
Whether the partition is MS-OOS or non-HS-OOS.
The beginning and end of the partition in terms of the first and 
last cylinder numbers.
The size of the partition.

The last two lines of the display show the capacity of the hard disk, 
the largest available space for another partition and the cylinder 
number at which this space starts.

6. FDISK gives the following prompt:
Enter partition size............ ............... :

The default value is the maximum available space. Enter either "CR" 
alone to accept the default value, or enter the number of cylinders 
required, followed by "CR."
The following prompt will then be displayed:

Enter starting cylinder number..
7. The default value for the starting cylinder number depends on the 

partition size which has just been specified. It is the first 
cylinder of the smallest space on the hard disk that is large enough 
for the partition. If this is where the MS-DOS partition is required, 
press "CR." Otherwise the number of the cylinder to be the first 
MS-DOS cylinder must be entered. The following prompt is then 
displayed:

Press RETURN to return to FOISK Option
8. Press "<CR>" to continue working with the FDISK command. Otherwise, 

with the system disk in drive A, press "CTRL" "ALT" and "DEL" 
simultaneously, and MS-DOS will be rebooted.
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9. The MS-DOS partition must now be formatted so that MS-DOS can use it.

If MS-DOS is to be booted from the hard disk, ensure that the MS-DOS 
partition is active (see the section entitled "How to Change the 
Active Partition"), then enter:

format c:/s
If MS-DOS is not to be booted from the hard disk it is sufficient to 
enter;

format c:
In either case the following prompt appears;

Press any key to begin formatting drive C:
10. Press any key and the message:

Formatting...
appears. After several minutes the following message will be 
displayed:

Format complete
and if /s was entered in the command line the following message will 
also appear:

System transferred
This indicates that a copy of MS-DOS has been made on the hard disk.

If MS-DOS has been copied to the hard disk, it will probably be 
necessary to copy the MS-DOS external commands there as well. With 
the MS-DOS system disk still in drive A enter:

copy *.*,c:

To make MS-DOS bootable from the hard disk the MS-DOS partition must 
be made active as described overleaf. If MS-DOS is not to be booted 
from the hard disk then there is no need to make the MS-DOS partition 
active.
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Hou to Change the Active Partition
The active partition is the partition containing the operating system 
that will Pe loaded whenever the system is booted from the hard disk.
1. Select this option by entering

2 -
from the FDISK options raenu. A message similar to the following will 
appear:

Change Active Partition

Partition Status Type Start End Size
1 N non-MS-DOS ODD 044 45
2 A non-HS-D05 045 0B9 45
3 N MS-DOS 090 134 45
4 N non-HS-DOS 135 179 45

Total disk space is xxxx cylinders.
Enter the number of the partition you want 
to Bake active............... :

2. Enter the partition number of the operating system which is to be 
made active. For example;

3
makes the operating system in partition 3 active. The operating 
system in partition 2 then becomes non-active.

3. Press "CR" to return to the FDISK menu, then enter 5 "Cfi" to return 
to MS-DOS.

4. To boot the operating system in the partition that has just been made 
active, remove the MS-DOS mini-floppy disk from the drive and press 
the "CTRL" "ALT" and "DEL" keys simultaneously.
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How to Delete the MS-DOS Partition

CAUTION This option destroys the contents of the MS-DOS partition. A 
backup of the MS-DOS partition must be made using the BACKUP command 
before continuing.

1. To continue working with MS-DOS after deleting the MS-DOS partition, 
the MS-DOS system disk must be inserted. To continue working with a 
different operating system, either insert the system disk of that 
operating system in drive A, or make the hard disk partition of that 
operating system active before deleting the MS-DOS partition.

2. Enter:
3

from the FDISK options menu and a screen similar to the following 
will be displayed;

Delete DOS Partition

Partitiwi Status Type Start End Size
1 N non-MS-DOS 000 044 45
2 A non-NS-DOS 045 089 45
3 N MS-DOS 090 134 45
4 N non-MS-DOS 135 179 45

Total disk space is xxxx cylinders.
The current active partition is 2
Warning! All MS-DOS partition data 
will be DESTROYED. Do you wish to 
continue.................. ?

3. Press "CR" to cancel the operation, and the FOISK options menu will 
reappear. Conversely, to proceed with the deletion if all files have 
been backed up, enter;

y
The MS-DOS partition is deleted and the displayed partition map is 
updated.

4. Press the "CTRL" "ALT" and "DEL" keys simultaneously to carry on 
working either with an operating system booted from the mini-floppy 
disk in drive A or with the operating system contained in the hard 
disk partition that has just been made active.
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How to Display the Hard Disk Partition Map
Enter;

4
from the FOISK options menu, and a hard disk partition map similar to the 
following will be displayed;

Display Partition Information

Partition Status Type Start End Size
1 N non-MS-OOS 000 044 45
2 A non-MS-OOS 045 069 45
3 N MS-DOS 090 134 45
4 N non-MS-OOS 135 179 45

Total disk space is xxxx cylinders.
This screen shows a typical partition map of a hard disk with four 
partitions.
The display shows for each partition:

The status of the partition; that is, whether or not that particular 
partition contains the operating system that will be booted when the 
system is rebooted from the hard disk. If so, it is designated the 
active partition (indicated by "A"), while the other partitions are 
not active (indicated by “N").
Whether the partition is MS-DOS or non-MS-DOS.
The beginning and end of the partition in terms of the first and last 
cylinder numbers.
The size of the partition.

Press "CR" to return to the FDISK options menu.
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ERROR MESSAGES
This section lists in alphabetical order the error messages which may be 
encountered when using MS-DOS.

ERROR MESSAGE MEANING

Allocation error for file­
size adjusted 
(CHKOSK)

An invalid sector number was found in 
the file allocation table. The file was 
truncated at the end of the last valid 
sector.

Ambiguous switch: z 
(LINK) The characters specified by "z" do not 

uniquely identify a linker parameter. 
Use more characters from the parameter 
name.

Amount read less than 
size in header 
(EXE2B1N)

The file is smaller than indicated in 
its header. Recompile, or reassemble, 
and relink the program.

An internal failure has 
occurred 
(LINK)

An error has occurred in the linker 
program. Report the conditions under 
which the message appeared to your auth­
orized dealer.

Attempt to access data 
outside of segment 
bounds, possibly bad 
object module 
(LINK)

An object file is invalid. 

-----------------------------
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Attempted write-protect 
violation

The mini-floppy disk being formatted 
cannot be written on because it is 
write-protected. The user is prompted to 
insert a new disk and press any key to 
restart formatting.

Aux 1/0 error 
(MS-DOS)

An input or output error occurred while 
trying to use the RS 232-C interface.

Bad call format error 
(device error)

A device driver was passed an incorrect 
length request header.

Bad command error 
(device error)

A device driver has issued an invalid 
command to the named device.

Bad command or file name 
(MS-005)

The command just entered is not a valid 
internal command, and a file called 
command-name.COM or command-name.EXE 
could not be found on the specified or 
default drive.

Bad numeric parameter 
(LINK)

The value specified with the /STACK 
parameter is not a valid numeric con­
stant.

Bad or missing Command 
Interpreter 
(STARTUP)

The mini-floppy disk in drive A does not 
contain a copy of COMMAND.COM, or an 
error occurred while the disk was being 
loaded. If system reset fails to solve 
the problem, copy COMMAND.COM from a 
backup disk to the mini-floppy disk that 
failed.

________________________________________k
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Bad unit error 
(device error)

A device driver has been sent an invalid 
subunit number. Contact your dealer.

Batch file missing 
(MS-DOS)

The batch file that MS-DOS is processing 
has been deleted or renamed by one of 
the commands within it.

BF 
(DEBUG)

An invalid flag code setting was spec­
ified. Try the Register (RF) command 
again with the correct code.

BP More than ten breakpoints were specified 
for the Go command. Try the Go (G) 
command again with ten or fewer break­
points.

SR 
(DEBUG)

An invalid register name was specified. 
Try the Register (R) command again with 
the correct register name.

Cannot CHDIR to root 
Processing cannot 
continue 
(CHKDSK)

The disk being checked is faulty. Try 
restarting MS-DOS and RECOVER the disk.

Cannot do binary 
reads from a device 
(COPY)

An attempt has been made to use the /B 
switch with the name of a device. Place 
/A switch after the device name to do 
the copy in ASCII mode.

-----------------------------
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Cannot edit .BAK file 
rename file 
(EOLIN)

.BAK files are considered to be backup 
files. A more up-to-date version of the 
file is therefore assumed to exist, 
hence the .BAK file cannot be edited.

Cannot find filespec 
Change diskette <hit 
any key> 
(LINK)

The linker could not find the specified 
object module on the drive. Insert the 
disk with the specified module on it and 
press any key.

Cannot find library 
lib-name
Enter new drive letter

The linker could not find the specified 
library on the drive. Enter the letter 
for the drive the library is on.

Cannot nest response file 
(LINK)

@filespec was used within an automatic 
response file. Automatic response files 
cannot be nested.

Cannot open list file The directory is full.

Cannot open overlay 
(LINK)

The directory is full.

Cannot open response file 
(LINK)

The automatic response file could not be 
found.

Data error 
(device error)

Data could not be read and/or written 
correctly because of a faulty disk.

-------------------- ►
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OF 
(DEBUG)

Conflicting codes have been specified 
for a single flag. A flag can be changed 
only once for each Register (RF) command.

Disk error 
(device error)

An error has occurred reading from or 
writing to a disk.

Disk error writing FAT 
(CHKDSK)

An error occurred while CHKDSK was up­
dating the file allocation table.

Disk full - file write 
not completed 
(EDLIN)

The disk in use does not have enough 
space to save all the file. Part of the 
file may have been saved on disk, but 
the portion that has not been saved is 
lost.

Drive not ready 
(PRINT)

If this message occurs when PRINT 
attempts a disk access, PRINT will keep 
trying until the drive is ready. Any 
other error causes the current file to 
be cancelled. An error message would be 
output on the printer in such a case.

Duplicate filename or file 
not found 
(REN)

Either an attempt has been made to re­
name a file with a file name that 
already exists in the directory, or the 
file to be renamed could not be found on 
the specified or default drive.

Entry error 
(EOLIN)

An EDLIN command has been entered in­
correctly. Re-enter the command. 

_____________________________
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ERROR: Dup record too 
complex 
(LINK)

There is a problem with an object module 
created from an assembler source pro­
gram. A single DUP requires 1024 bytes 
before expansion. Debug the source pro­
gram then rerun the linker.

ERROR: Fixup offset exceeds 
field width 
(LINK)

An assembly language instruction refers 
to an address with a short instruction 
instead of a long instruction. Edit the 
assembler source program and process it 
again.

Error in EXE/HEX file 
(DEBUG)

The EXE or HEX file contained invalid 
characters or records.

EXE/HEX file cannot be 
written 
(DEBUG)

The data would require a backwards con­
version that DEBUG does not support.

File cannot be converted 
(EXE2B1N)

The input file specified does not have 
the correct format for conversion.

File cannot be copied into 
itself 
(copy)

A request was made to COPY a file and 
place the copy (with the same name) 
in the same directory as the source 
file. Either change the name given to 
the copy or put it on another mini­
floppy disk or directory.

File creation error 
(MS-DOS and commands)

An unsuccessful attempt was made to add 
a new file to the directory. Run CHKOSK 
to determine the cause of the error.

-------------------- ►
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Filename is cross linked 
on cluster 
(CHKDSK)

Two files are cross linked. Make a copy 
of the file to be kept, and then delete 
both files that are cross linked.

Filename must be specified 
(EDLIN)

No file name was specified when EDLIN 
was started.

File not found 
(EOLIN)

The file named in the Transfer command 
does not exist.

File not found 
(MS-DOS and commands)

A file named in a command does not exist 
on the disk in the specified or default 
drive.

FIND: File not found 
<filen3me> 
(FIND)

The specified file does not exist on the 
drive.

FIND: Invalid number of 
parameters 
(FINO)

A string was not specified when issuing 
a FIND command,

FINO: Invalid parameter 
<option-n3me> 
(FIND)

An invalid parameter was specified in 
the find command.

FINO: Read error in 
<filename> 
(FIND)

An error occurred when FIND tried to 
read the file specified in the command.

FIND: Syntax error 
(FIND)

An illegal string was entered when the 
FIND command was issued.

_____________________________

6-38 M28 Service Manuel
DigiƟzed for preservaƟon by hƩps://olivrea.de



SOFTWARE OVERVIEW

First cluster number is 
invalid, entry truncated 
(CHKDSK)

An invalid pointer to the data area has 
been found in the file named before this 
message. If /F was specified, the file 
is truncated to zero length.

Fixups needed-base segment 
(hex): 
(EXE2BIN)

The source (.EXE) file contained infor­
mation indicating that a load segment 
is required for the file. Specify the 
absolute segment address at which the 
finished module is to be located.

Incompatible system size 
(SYS)

The hidden files 10.SYS and MSDOS.SYS do 
not take up the same amount of space on 
the destination disk as the new system 
will need.

Input file read error 
(LINK)

An invalid object file has been entered 
in the command line.

Insufficient disk space 
(MS-DOS and commands)

There is not enough free space on the 
mini-floppy disk.

Insufficient room in root 
directory
Erase files in root and 
repeat CHKOSK 
(CHKDSK)

CHKDSK cannot create an entry in the 
root directory for saving lost chains as 
files (see message "X lost clusters 
found in Y chains - Convert lost chains 
to files (Y/N)?") because the root 
directory is full. Some files from the 
root directory should be copied to 
another disk, and CHKDSK reexecuted.

-------------------- ►
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Insufficient space on disk 
(DEBUG)

A write command was issued to a disk 
that does not have enough free space to 
hold the data being written.

Invalid current directory 
Processing cannot continue 
(CHKDSK)

CHKDSK has found an error in the disk's 
current directory. Restart the system 
and rerun CHKDSK.

Invalid date 
(DATE)

An invalid date has been entered.

Invalid drive name or file 
(EDLIN)

An invalid drive or file name was spec­
ified when invoking EDLIN.

Invalid drive specification
(MS-DOS and commands)

An invalid drive specifier was entered 
in a command line.

Invalid number of 
parameters 
(commands)

The wrong number of parameters was spec­
ified on the command line. Check the 
syntax of the command being used.

Invalid object module 
(LINK)

There is probably an invalid object file.

Invalid parameter 
(Commands)

The parameter entered for a command was 
incorrect. Check the syntax of the 
command being used.

--------------------------------k
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Invalid subdirectory 
(CHKDSK)

The subdirectory contains invalid infor­
mation, Rerun the CHKOSK command with 
the /V switch for further information.

Invalid time 
(TIME)

An invalid time or delimiter was entered. 
Hours/minutes, and minutes/seconds must 
be separated by a colon (;), while 
seconds/hundredths of seconds must be 
separated by a period (.).

Line too long 
(EDLIN)

During a Replace (R) command, the string 
given as the replacement caused the line 
to expand beyond the 253-character limit. 
The Replace command is ended abnormally.
Split the long line into shorter lines, 
then reissue the Replace command.

List output is not assigned 
to a device 
(PRINT)

The list device specified is invalid. 
Subsequent attempts will return the same 
message until a valid device is spec­
ified.

Must specify destination 
number 
(EOLIN)

A destination line number was not spec­
ified for a Copy or Move command. 
Re-enter the command correctly.

No files match 
filespec 
(PRINT)

A filespec was given for files to add 
to the print queue, but no files match 
the specification. NOTE: if there are no 
files in the queue, no error message 
will appear.

---------------------------- >
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Non DOS disk error 
(device error)

The file allocation table contains 
invalid information. The disk must be 
reformatted.

No paper error 
(device error)

The printer is either not switched on or 
is out of paper.

No room for system on 
destination disk 
(SYS)

There was not enough space on the 
destination disk for the 10.SYS and 
MS-DOS.SYS files.

No room in directory for 
file 
(EOLIN)

The directory of the specified disk is 
already full, or the specified disk 
drive or file name is illegal.

No room in disk directory 
(DEBUG)

The directory of the specified disk is 
already full.

Not enough roan to merge 
the entire file 
(EOLIN)

There was not enough rown in memory to 
enable a Transfer command to merge the 
entire contents of a file.

Not ready error 
(device error)

The named device is not available for 
the read/write operations required.

Out of environment space An attempt has been made to access the 
PATH command via the 6W-BAS1C SHELL.

PRINT queue is empty 
(PRINT)

There are no files in the print queue. 

____________________________
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PRINT queue is full 
(PRINT)

An attempt has been made to place more 
than ten files in the print queue.

Probable non-DOS disk 
Continue (Y/N)?
(CHKDSK)

The disk in use is a non-H5-D0S disk. 
Indicate whether or not CHKDSK is to 
continue processing.

Program size or number of 
segments exceeds capacity 
of LINKER 
(LINK)

The load module is too large for the 
linker to process.

Read error in: filename 
(commands)

The command could not read the entire 
file.

Read fault error 
(device error)

MS-DOS cannot read the requested data 
from the named device.

Requested stack size 
exceeds 64K 
(LINK)

A stack size greater than 64 Kbytes has 
been specified.

Sector not found error 
(device error)

The sector containing the data cannot 
be found, usually due to a defective 
area on the disk.

Seek error 
(device error)

The disk drive cannot find the correct 
track on the disk. 

_____________________________
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Segment size exceeds 54K 
(LINK)

An attempt has been made to combine 
identically named segments resulting in 
a segment requirement of more than the 
addressing limit of 64 Kbytes.

Symbol defined more than 
once 
(LINK)

Two or more modules have defined the 
same symbol name.

Symbol table capacity 
exceeded 
(LINK)

Very many, and/or very long names were 
entered, exceeding the limit of approx. 
25 Kbytes.

Too many external symbols 
in one module 
(LINK)

There are too many external symbols in 
one module. The limit is 256 external 
symbols per module.

Too many groups 
(LINK)

Too many groups are defined. The limit 
is 10.

Too many libraries 
specified 
(LINK)

Too many libraries have been named. The 
limit is 8.

Too many public symbols 
(LINK)

There are too many public symbols in 
one module. The limit is 1024.

Too many segments or 
classes 
(LINK)

There are too many segments or classes 
in the source files. The limit is 256 
(segments and classes taken together).

-------------------- ►
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Unrecoverable error in 
directory
Convert directory to 
file (Y/N)?
(CHKDSK)

If <y> is pressed in response to this 
prompt, CHKOSK will convert the bad 
directory into a file. It can then be 
corrected or deleted.

Unresolved externals: list 
(LINK)

The external symbols listed have no 
defining module among the modules or 
library files specified.

Warning: no stack segment 
(LINK)

None of the object modules specified 
contains a statement allocating stack 
space, but the /STACK switch was entered.

Warning; Segment of 
absolute or unknown type 
(LINK)

There is a bad object module or an 
attempt has been made to link modules 
that the linker cannot handle, for 
example, an absolute object module.

Write error in IMP file 
(LINK)

No more disk space remains to expand 
the VH.THP file.

Write error on Run file 
(LINK)

There is not enough disk space for the 
Run file.

Write fault error 
(device error)

MS-DOS cannot successfully write data 
from/to the named device.

Write protect error 
(device error)

An attempt has been made to write data to 
a disk that is write-protected.

_______________________________
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X lost clusters found in 
y chains
Convert lost chains to 
files (Y/N)?

CHKDSK has found lost clusters on the 
disk. If <y> is pressed in response to 
this prompt, CHKDSK will create an entry 
in the root directory and a file to 
resolve this problem (files created by 
CHKDSK are named FILEnnnnnnn).

CHKDSK will then display;

X bytes disk space freed
If N is pressed in response to this 
prompt, and the /F switch is not spec­
ified, CHKDSK frees the clusters and 
displays;

X bytes disk space would be freed.

Table 6-2 Error Messages
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