PREFACE

The Olivetti L1 M20 Hardware Architecture and Function Manual describes
the hardware deSign and provides interface information for the M20
computer.,

This manual is intended for hardware and software designers, engineers
and interested persons who need to understand the design and operation
of the M20.

PREREQUISITES: Concepts of computer architecture
REFERENCES:

PCOS User Guide - 3982980 P (0)
Basic Language - 3982430 P (2)

DISTRIBUTION: General (G)
FIRST EDITION: July 1983

WARNINGS: Insertion of non-0livetti certified modules may effect the
M20's compliance to approval standards. Operation with such modules may
constitute a safety risk to the user and result in interference to radio
and TV reception.

Olivetti will not be liable for failure to conform to standards in cases
where modules not produced by Olivetti have been connected.

The conditions of guarantee established in the M20 service contract will
continue to apply only when upgrading is carried out in accordance with
the indications laid down in the manual.

The Customer Technical Support Department of the local Olivetti subsidi-
ary should be consulted on field service engineering problems.

PUBLICATION ISSUED BY:

Ing. C. Olivetti & C., S.p.A.
Copyright (€) 1983, by Olivetti - Direzione Documentazione
All rights reserved 77, Via Jervis - 10015 IVREA (Italy)
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ABOUT THIS CHAPTER

’
This chapter gives a hardware overview of the M20 system and discusses
the standard configurations and the various options, expansions and
printers supported. It also deals with the environmental requirements
and the A.C. input requirements.
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1. HARDWARE OVERVIEW

1.1 GENERAL

The Olivetti L1 M20 personal computer 1in any one ‘of its standard
configurations, Figure 1-1 shows configuration A, comprises two parts:

- Display
- Basic Module

DISPLAY

DISK DRIVE 0

BASIC MODULE ™

DISK DRIVE 1
(OPTIONAL)

Fig. 1-1 Basic Module and Display - Configuration A

The Display houses a monochrome CRT unit or, as an option, a <c¢olour CRT
unit. In the case of the monochrome unit, a single cable connects the
Display to the Basic Module and in the case of the colour unit, two
cables, one signal and one power, connect the Display to the Basic
Module. An intensity control is accessable at the rear of the Display.

The Basic Module houses the keyboard, motherboard, power supply unit and,
depending on the standard configuration, one 5.25 inch diskette drive, or
one diskette drive and a hard disk unit. The diskette and hard disk drive
units provide the M20 with the ability to use magnetic media for program
or data storage.

The keyboard provides alphanumeric keys and a numeric keypad. In
addition, the keyboard has a power-on lamp and a buzzer.
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The motherboard is the printed circuit board which takes up most of the
bottom of the Basic Module. The motherboard holds the microprocessor
(CPU), all major circuitry for the M20 system and all logic, memory and
control circuits for peripheral interfaces, such as the printer
interface, and provides space for system expansion.

A reset button is provided to reset the M20 without the use of the power
on/off switch. To avoid accidentally reseting the M20, this button is
located behind a small hole on the right-hand side of the Basic Module.
It 1is pressed by inserting into the hole a ball-point pen or similar
object.

Three cable connectors are located at the rear of the Basic Module for
the connection of the Display and other peripheral units. The cable
connectors are:

Video connector
Parallel Input/Output connector {Centronics-like)
Serial Input/Output connector (RS-232-C)

Snap-out plates located above these connectors provide access to the
mounting positions for connectors for optional interfaces such as the
1EEE 488 interface or the TWIN RS-232-C interface.

Figure 1-2 shows a rear view of the M20 Basic Module.

IEEE 488 :L H Agd {di . _ll ”]ﬁv 777!

INTERFACE
CONNECTOR

TWIN R§—232—-C

\

=

VIDEQ INTERFACE ON/OFF
INTERFACE
CONNECTOR CONNECTOR SWITCH
SERIAL INTERFACE PARALLEL INTERFACE
CONNECTOR CONNECTOR

Fig. 1-2 Basic Module - rear view
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1.2 SYSTEM DESCRIPTION

The following summarizes the standard configurations, the peripheral
options supported, and the expansion options.

STANDARD CONFIGURATION - A

Monochrome Black and White 12 inch CRT Display
with graphics capability
Basic Module
Keyboard
1 diskette drive with a storage capacity of
320 KB or 160 KB or 640 KB
Motherboard
28001 Microprocessor
128 KB Random Access Memory
8 KB Erasable Programmable Read Only Memory
Video Interface
Diskette Drive Interface
Parallel Input/Output Interface (Centronics-like)
Dual Communication Serial Interface (RS-232-C)
Timer
Power Unit

STANDARD CONFIGURATION - B

Monochrome Black and White 12 inch CRT Display
with graphics capability
Basic Module
Keyboard
1 Hard Disk unit with a storage capacity of 11.25 MB
1 Diskette drive with a storage capacity of
"320 KB or 640 KB
Motherboard
28001 Microprocessor
128 KB Random Access Memory
8 KB Erasable Programmable Read Only Memory
Video Interface
Hard Disk Controller
Diskette Drive Interface
Parallel lnput/Output Interface (Centronics-like)
Dual communication Serial Interface (RS-232-C)
Timer :
Power Unit
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EXPANSIONS & OPTIONS

Colour 12 inch CRT Display

Second Diskette Drive (for configuration A)

3 32 KB RAM Memory Expansion Boards
giving a system memory of 224 KB

or

3 128 KB RAM Memory Expansion Boards
giving a system memory of 512 KB

1EEE 488 Interface Board

TWIN RS-232-C Interface Board

Alternate Processor Board (APB) 1086

Printers

A simplified block diagram of the M20 is shown in figure 1-3. The dotted
lines show the optional modules. A brief explanation of each module
follows.
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Fig. 1-3 M20 Simplified Block Diagram
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1.2.1 DISPLAY

In its standard configuration the M20 uses a monochrome Display, and a
bit-map technique for both graphics and text. The resolution is 512 by
256 dots. The character set includes upper-case and lower-case.
Standard display attributes, all software defined, include reverse and
hide capabilities.

The use of the bit-map technique allows two different page formats to be
used, either a 1024 character format or a 2000 character format. The
default format, determined by the system software, is 1024 characters.
There is no hardware difference between the two formats.

For the colour display, available as an option, there are two different
types of colour systems:

4 colour
8 colour

In the 4 colour system eight colours are available but only four may be
viewed simultaneously. 1In the 8 colour system all the eight colours may
be viewed simultaneously. The Display unit used for both systems is the
same. The eight colour palette is composed of red, green, yellow, blue,
magenta, cyan, black and white.

The resolution of the bit mapped graphics in the colour system 1is the
same as that in the monochrome system but memory requirement is higher.

1.2.2 KEYBOARD

The keyboard has keys grouped into two sections, alphanumeric keys in a
standard typewriter layout and a numeric keypad.

The M20 supports the following national key layouts:

Italian

German

French

British

USA ASC11
Spanish
Portuguese
Swedish and Finnish
Danish
Katakana
Yugoslavian
Norwegian
Greek

Swiss - French
Swiss - German

The national keyboards are jumper selectable or can be invoked by a PCOS
command.
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1.2.3 DISKETTE DRIVES

One 5.25 inch diskette drive must always be present on an M20 system.
There are three types of diskette drives:

160 KB, unformatted capacity
320 KB, unformatted capacity .
640 KB, unformatted capacity

1f two diskette drives are used, they must be of the same type. Only 320
KB or the 640 KB diskette drives can be used as a hard disk back up
device.

1.2.4 HARD DISK UNIT

The M20 uses a 5.25 inch Winchester type hard disk unit that has an
unformatted storage capacity of 11.25 Mbytes.

1.2.5 CENTRAL PROCESSOR UN1T (CPU)

The M20 uses an advanced 16 bit microprocessor, the Z8001. Features of
the 28001 include:

sixteen 16 bit general registers

segmented addressing

handling of bit, byte, word and long word data

three types of interrupts: non-maskable, non-vectored, and vectored.

The support logic provides address translation for optimum flexibility in
both hardware configuration and software utilization. The CPU and support
logic are located on the motherboard.

1.2.6 MEMORY

In the standard configuration the M20 motherboard holds 128 KB of Random
Access Memory (RAM) and 8 KB of Erasable Programmable Read Only Memory
(EPROM). RAM 1s expandable to a maximum capacity of 224 KB or 512 KB.

The RAM stores user programs and data, and the BASIC interpreter and
operating system software.

The EPROM stores the power-on bootstrap and power-on diagnostics.
Information in EPROM is placed there during manufacture and being
non-volatile is not lost when the M20 power is switched off.
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1.2.7 VIDEO INTERFACE

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

1.2.8 DISKETTE DRIVE INTERFACE

The diskette drive interface provides two major functions on the M20
system. 1t provides the logic and control circuitry needed to write data
onto, or to read data from the diskettes and initially formats new
diskettes. The diskette drive interface is located on the motherboard.

1.2.9 HARD DISK CONTROLLER

The hard disk controller interfaces the M20 to the hard disk wnit. 1t
ensures proper operation of the hard disk unit and error handling. It
receives commands from the M20, decodes them, and then 1initializes and
monitors the hardware as the commands are executed and returns status
back to the M20. The hard disk controller 1is located on two printed
circuit boards. One is located on the hard disk unit and one plugs into
one of the expansion slots on the motherboard.

1.2.10 PARALLEL INTERFACE

The parallel interface provides the M20 with one Centronics-like parallel
port for connecting a printer. The parallel interface is located on the
motherboard.

1.2.11 DUAL COMMUNICATION SERIAL INTERFACE

The dual communication serial interface provides the M20 with one
RS-232-C type serial port, used to interface the M20 to a modem or
plotter, and one keyboard interface. The dual communication serial
interface is located on the motherboard.

1.2.12 TIMER

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