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DOCUMENTATION COPYRIGHT BY grifo ®, ALL RIGHTS RESERVED

No part of this document may be reproduced, transmitted, transcribed, stored| in a
retrieval system, or translated into any language or computer language, in any fom or
by any means, either electronic, mechanical, magnetic, optical, chemical, manugl, or
otherwise, without the prior written consentgoifo ©.

IMPORTANT

Although all the information contained herein have been carefully verifiefd, ®
assumes no responsability for errors that might appear in this document, or for damage
to things or persons resulting from technical errors, omission and improper use of this
manual and of the related software and hardware.
grifo ®reserves the right to change the contents and form of this document, as well as the
features and specification of its products at any time, without prior notice, to obtain
always the best product.
For specific informations on the components mounted on the card, please refer {o the
Data Book of the builder or second sources.

SYMBOLS DESCRIPTION

In the manual could appear the following symbols:

Attention: Generic danger

Attention: High voltage
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INTRODUCTION
The use of these devices has turned - IN EXCLUSIVE WAY - to specialized personnel.

The purpose of this handbook is to give the necessary information to the cognizant and sure use of
the products. They are the result of a continual and systematic elaboration of data and technical tests
saved and validated from the manufacturer, related to the inside modes of certainty and quality of
the information.

The reported data are destined- IN EXCLUSIVE WAY- to specialized users, that can interact with
the devices in safety conditions for the persons, for the machine and for the enviroment, impersonating
an elementary diagnostic of breakdowns and of malfunction conditions by performing simple
functional verify operations , in the height respect of the actual safety and health norms.

The informations for the installation, the assemblage, the dismantlement, the handling, the adjustment,
the reparation and the contingent accessories, devices etc. installation are destined - and then
executable - always and in exclusive way from specialized warned and educated personnel, or
directly from the TECHNICAL AUTHORIZED ASSISTANCE, in the height respect of the
manufacturer recommendations and the actual safety and health norms.

The devices can't be used outside a box. The user must always insert the cards in a container that
rispect the actual safety normative. The protection of this container is not threshold to the only
atmospheric agents, but specially to mechanic, electric, magnetic, etc. ones.

To be on good terms with the products, is necessary guarantee legibility and conservation of the
manual, also for future references. In case of deterioration or more easily for technical updates,
consult the AUTHORIZED TECHNICAL ASSISTANCE directly.

To prevent problems during card utilization, itis a good practice to read carefully all the informations
of this manual. After this reading, the user can use the general index and the alphabetical index,
respectly at the begining and at the end of the manual, to find information in a faster and more easy
way.

VERSIONS

The present handbook is reported to@i2OS 188version3.2and later. The validity of the bring
informations is subordinate to the number of the firmware version. The user must always verify the
correct correspondence among the two denotations. The version number is printed on the label
attached on the EPROM or FLASH EPROM included in@®@&OS 188package, or it can be
obtained executinGDOS 188itself on the target board.

In addition, this manual reports information abG&T 188versior3.2and later; this version number

is printed in the Information window, shown at the program start and recallable by the proper
command.

(GDos 188  Rel. 5.1¢
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GENERAL FEATURES

GDOS 188(grifo ® Disk OperatingSystem188family) is a complete software package, developed

by grifo ©, to run on th&0C188microprocessor-based boards and derivates, belonging to the wide
Intel 86 family, from theABACO® industrial standard.

This package allows the User to take advantage of the on-board resources from a well-developed
working environment, avoiding so the need of a deep knowledge about the hardware details of the
board being used.

GDOS 188is made of many subprograms, both independent and not, which make up a comfortable
develpment evironment. In detail, in addition to perating System the package includes
Monitor/Debugger 188 the compilePASCAL 188, capable to generate ROMable code, and the
utility TOOLS 188, to easily manage some on-board resources, such as RAM Disk, Real Time
Clock, etc.

This manual gives a complete description of the whole package, except fRASAL 188,
following a suddivision based on the meaning of the single components.

GDOS 188allows to take advantage of tRASCAL 188features, provided with the package, that
make the User able to access many resources, normally not available with other programming
environments. It is possible to develop, to test and to install any kind of program that the User may
want to make, obtaining quickly, very comfortably and very efficently specific applications.

GDOS 188is a simple software package that can be compared to an elementary, but efficent,
industrial specific operating system. In fact, like all operating system<BI6&& 188features an

high level interface between the User and the hardware to employ. So this package gives the
possibility to take advantage of all the hardware resources of the system, using directly high level
instructions and commands, without the need to develop specific management firmware.The
remarkable power and flexibility sdsDOS 188allow also to profit by an external computer, to
greatly simplify the application's development and set up.

As the software packages is under continuous development, please take care of the presence of an
eventual file called "READ.ME" in the work disk. This file reports additions, modifications and
improvements applied to the package and not yet reported in the manual; if the file is present it must
be read, printed and attached to this manual.

Page 2
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ESSENTIAL HARDWARE AND SOFTWARE

Here follows a short description of the essential hardware and software needed to topertate with
GDOS 188

80C188 BASED CONTROL BOARD

Is is a card belonging to thlggifo ® industrial standard, based on the microproce88Gx188or
derivates, likeGPC® 188F, GPC® 188D, GPC® 884 etc.

NOTE
This manual uses the definitisarget board to refer to one of above reportgdfo ® hardware
structures.

The target board, indipendently from the tasks that must perform, must be provided with:

EPROM or FLASH EPROM sized at least 128 KByte vilDOS 188packageinstalled.
At least 32KByte RAM.
One RS 232 asynchronous serial line.

The above specifications are to be inntended as minimun requirements to work, in fact the system
can be expanded increasing its featuB30S 188always manages an high level interface to the
following sections of the target board:

1) One consolle serial line Indispensable whenev&DOS 188is used also for developing and
debugging the application.

2) One auxiliary serial line The high level reception and transmission of characters is managed
employing a User protocol.

3)16 TTL I/O lines High level managed to drive a parallel printer. (For example interfaced
to thelAC 01 or DEB 01).

4) Unused RAM Managed as RAM DISK by high level procedures, data is written and
read as files.

5) Real Time Clock Time and date setting and acquisition are managed by high level
procedures.

The configuration of the target board must be chosen inrespect to the specific needs of the application
that the User wants to develop

(GDos 188  Rel. 5.1¢
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EPROM OR FLASH EPROM FOR GDOS 188

The code of the operating system is always delivered in EPROM or FLASH EPROM ready to be
installed on the chosen target board. If the User purchases both the board»@8)ehe memory

device is delivered already installed on the board. The label on the memory device reports the
informations about the type of target board and the version of the operating system.

PERSONAL COMPUTER

An IBM (or compatible) personal computer provided with a floppy disk drive, at least 640 KBytes

of RAM, one RS 232 serial line compliant to the V24 normatives, MS-DOS operating system version
3.3 or later. The presence of an hard disk drive is suggested, but not essential, to speed up all the file
access operations.

This configuration is not indispensable but is normally used because makes possible and very easied
to develop and to debug any program the User wants to write.

In detail, the P.C., connected by the consol serial line to the target board, works as terminal that the
User may use to interact to tB®O0S 188running on the target board and lets the target board take
advantage of its resources (mass storage devices and printer) by high level procedures.

SERIAL COMMUNICATION CABLE

If the User wants to employ the consolle serial line of the target board to develop and debug
management software, the he/she must connect opportunely the consolle device.

The connection must be made according to the C.C.I.T.T. V24 normatives, remarking that consolle
serial line of the target board is always serial line A and3RdDS 188needs only the receive and
transmit (RxD and TxD) signals.

In case the consolle device is a Personal Computer, the connection to make must be DTE<->DCE,
as shown in the following figures.

DB9 Female DB25 Female
l RxD i TxDA
o < 2 2
o) ()]
R =S
© ©
E € TxD S o
(@]
9 fﬁ RxDA ;f
s & | 3 3 9| 25
o o (O F E
5 o Z -
[0}
a GND GND O
- -
5 5 2

Ficure 1: SERIAL conNNECTION P.C. -TARGET BOARD BY 16PINS LOW PROFILE CONNECTOR

(GDOs 188  Rel.5.1p
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DB9 Female DB25 Female

l RxD l TxDA
_ -
) 2 2 2 (@)
S o =l
© (al E
E £ TxD o)
(@]
O Ii) RxDA > %f
T Q 3 3 5] o@
S m ~ 2
» N = (4]
o} O (o
a GND GND
-
5 5 6

FiGUrRE 2: SERIAL cONNECTION P.C. -TARGET BOARD BY 16 PINS PLUG CONNECTOR

The indications CN? low profile target board and CN? 6 pins plug target board refer to serial
communication standard connectors madeyrifp ©, and are described in the technical manual of

the target board. The figure below shows the names of these connectors and the codes of the
accessories (cables, boards, etc.) dhiéd ©® can provide to easy and speed the connection phase.

GPC® 188F CN1 FLT 16+16; NCS 01; CCR 25+25 or CCR 25+9
GPC® 188D CN1 FLT 16+16; NCS 01; CCR 25+25 or CCR 2549
GPC® 884 CN3A CCR.PLUG25 or CCR.PLUGY

Ficure 3: CONNECTORS AND ACCESSORIES FOR SERIAL COMMUNICATION

SOFTWARE TO WORK

If the Personal Computer is used to develop and set up the management program, it is essential to
have got a set of programs and files, stored inGB®S 188distribution disk. Some of these
programs areGET188.EXE, intelligent terminal emulation prograMWFLASH.HEX , the utility

that writes the user program in the FLASH EPROM,; the file, both binary and Intel HEX, of the
operating systereDOS 188itself.

(GDos 188  Rel. 5.1¢
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GDOS 188 USER MANUAL

It's the present manual and reports any technical information G0 188
In detail this manual reports funcions, procedures and utility programs descriptions, commands
syntax, hardware connections, memory use, etc.

FIRMWARE FOR PROGRAMMING

Itis made by a set of working structures that the User must employ to create and testthe management
program under development. In detail the firmware for programming delivered@GDIO&S 188
package, stored in the EPROM or FLASH EPROM installed on the target board, is made by:

- GDOS 1880perating system Software that provides an high level interface between the
User and the hardware to use. In fact, by means of the
severalGDOS 188function calls, the resources of the
target board and the P.C., used as terminal, are available.

- Monitor Debugger 188 Software that allows to perform operations that involve
the target board's hardware resources and to debug, at the
Assembly level, the user program.
Some of the possible operations are: input/output, verify
or overwrite of the memory content, CPU registers
management, step-by-step execution of a program, break-
points setting, etc.

- PASCAL 188 Compiler Development and testing environment for any kind of
program the User wants to make, working directly on the
target board.

The user program can be compiled to generate code
executable on an EPROM.

- TOOLS 188 Software to easy the management of some resources of the
target board; it performs RAM-Disk formatting, file copy
between P.C. and RAM-Disk, file renaming and deleting,
Real Time Clock setting, etc.

Page 6
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DISTRIBUTION DISK

TheGDOS 188software package, in addition to the EPROM or FLASH EPROM, is made by a disk
that contains the software structure needen to work.

The content of the disk is organized in directories, whose structure recalls the software package
structure; as suggested in the “HOW TO START” chapter it is convenient to copy all the files into
an unique work directory.Here follows a list of directories and files stored in the distribution disk;
for further informations about their meaning, please refer to the paragraphs of the following chapters:

Root:
Contains all the most frequently used programs when operatinGWi@s 188 which constitutes
the main work structure:

GET188.EXE -> Editor and intelligent terminal emumalation progranGiDOS 188that
runs on the P.C.
G188HELP.HLP ->  Help on line file fa6ET188.EXE.

EPROM directory:

Contains the set of programs and files that must be employed to store into EPROM or FLASH
EPROM the user program; according to the kind of (EPROM or FLASH EPROGIPGIS 188
purchased, some of the following files will be present.

board. This file contains also tMonitor/Debugger 188 It must be used
when creating the user EPROM, while they are not needed when using a
FLASH EPROM.

GHEX2.COM ->  Utility to convert a binary file into the equivalent Intel Hex format file. It
must be used if the EPROM programmer employed doesn't support the
binary file format.

WFLASH.HEX -> Program to execute on the target board, used to manage the FLASH EPROM
features.

TOOLS188.COM -> Binary image of tHR@DOLS 188 utility program.

PAS188 L.BIN -> Binary image of tHeASCAL 188 compiler, to use if needed to insert that
file in EPROM or FLASH EPROM, starting from addr&$¥0:0000 Hex

PAS188 H.BIN -> Partial binary image of RASCAL 188compiler, to use if needed to insert
that file in FLASH EPROM, starting from the addré€90:0000 HexNot
utilizzable if using an EPROM.

EXAMPLES directory :

Contains a set of demostration programs that show how to use the resources of the target board; this
directory may contain subdirectories containing demonstration programs for general purpose
applications.

(GDos 188  Rel. 5.1¢
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HOW TO START

This chapter describes the operations to perform for afirst, elementary useiel 88 oftware
package. In detail, the proper sequence of operations to employ the Personal Computer as
development system is reported. This chapter refers to the informations reported in the previous
chapter “"ESSENTIAL HARDWARE AND SOFTWARE".

1) Read completely the documentation delivered.

2) Prepare the target board to work (board supplied, configuration verified, etc.), assure that the
EPROM or FLASH EPROM is installed in the proper socket, as indicated in the target board's
technical manual.

3) Make sure the the jumper Run/Debug on the target board is not connected and that the Baud
Rate of the board is 115.2 KBaud.

Normally the board is delivered already configured this way, however to check the correct
configuration please refer to the chapter “DESCRIPTIONGIDIOS 188.

4) Perform the serial connection following the indications in the paragraph “SERIAL
COMMUNICATION CABLE".

5)  Turn on the Personal Computer.

6) Create a directory on the hard disk of the Personal Computer. If the P.C. is not provided with
hard disk, make a copy of the work disk and jump to @int

7) Copy into the directory all the work software, the programming software and the examples
considered intresting (see “DISTRIBUTION DISK”).

8) Enter into the work directory.

9) Install GET188.EXE, this meas the installation routine, typing at the MS-DOS prompt the
commandsET188 /I <Enter>. Provide all the informations asked by the window: the serial
port number (COM) used to connect to the target board, the Baud Rate used to communicate
to the target board, the kind of monitor used (coloror black and white), the name of the User
and of the Firm that will use the progr&&T188. For further informations please refer to the
paragraph “INSTALLATION".

10) Run the editor and terminal emulation program GET188.EXE, (please see the paragraph
“DESCRIPTION OF GET188"”) and wait for the presentation window.

11) Close the presentation window pressitignter> and select the option "Terminal” (shortcut
ALT+T), now a clear screen is shown, with the cursor located in the top left corner of and the
following status line in the last line visible:

F10 Menu | TERMINAL for Mon./Pasc. 188 - GRIFO® Tel. +39-051-892052
Page 8 (GDOs 188  Rel.5.1p
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12) Supply the target board: immediatly after this on the monitor of the P.C. an indication reporting
the identification message of the PASCAL 188 compiler and the operating system prompt must
appeatr:

PASCAL 188 Editor-Compiler  Version x.x grifo° Italian Technology

<Menu and several informations>

P188>

13) Work using the PASCAL 188 compiler according to themodalities shown in its manual.
To return to the MS-DOS operating system, press the F10 function key then the combination
ALT+X.
The PASCAL 188 may accept, for example, the following instructions:

P188>E <name of the program file, for example TEST.PAS>
this gives access to the editor of the PASCAL188.

Program TEST,
Var IND:Integer,
Begin
For IND:=1 To 10 Do
Writeln(IND);
End.
this example program performs a count from 1 to 10.

Now press the combintion CTRL+K, the press the D key, to return to the main menu.

P188>R
to compile and execute the program in memory.

In this chapter, when showing messages output on the P.C. mehnlaiters have been used to
replace generic symbols, a letter or a number, that indicate version numbers or release kinds, and so
may vary in time and according to the target board used.

(GDos 188  Rel. 5.1¢
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USING THE GET188 PROGRAM

Here follow all the instruction about how to use the editor and intelligent terminal emulator program
for P.C. and its installation program.

GENERAL FEATURES

TheGET188(Grifo ®Editor Terminall88family) program is used in conjunction wisDOS 188
software package, that runs on the target board, and gives the User the possibility to edit a program,
transfer it from P.C. to target board and vice versa, execute it and test it.

GET188 performs two main tasks: editing the application programs developed by the User and
intelligent terminal emulation, that features all the common terminal emulation function, like any
dumb terminal, but in addition it provides the ability to employ the mass storage devices onthe P.C.
to transfer programs to the target board or to store on disk a program from the target board local
memory.GET188 also includes two utilities; the first of them allows the User to run an external
compiler, without any need to return to the operating system. This way it is possible, for example,
to edit an Assembly source file using the editor, to compile it by the appropiate program, without
returning to DOS, then to send the compiled code to the Monitor/Debugger 188 running on the target
board.

The second utility allows the User to create the image of the user program in Auto-Run mode and
to store into an EPROM; all this immediatly and easily, without any need to know the physical
addresses where to write the files in the EPROM.

The program is completely based on MS-DOS function calls, so it can run on any computer that uses
this operating system version 3.3 and later.

ESSENTIAL HARDWARE AND SOFTWARE

Here follows a list of the minimum P.C. requirements to run properl@EEL88.EXE program:

Personal Computer IBM or compatible.

RAM Memory: 640 KBytes minimum.
MS-DOS: Version 3.3 or later.
Monitor: Color or Black and White.

Mass storage devices:loppy Disk Drive and optionally Hard Disk Drive of any format
driven by MS-DOS.

Serial port: COM 1, 2, 3, 4 V 24 specifications compliant.

Mouse: Microsoft or compatible with its driver installed.

Page 10
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DESCRIPTION OF GET188

GET188is an easy to use program that features an high level interface providing on line help, pull

down menus, colors, listboxes, keybord shortcuts, mouse management, etc.

Please remark that the P.C. running GET188 is a valid support tool only during the development and
the debugging of the programs; in fact the target board can work anyway without the Personal
Computer, or in conjunction with a common serial based terminal emulator.

The syntax used to run the program is:

GET188 <Enter>

to give directly to the MS-DOS prompt.

GET188, as first, initializes the Personal Computer and shows an information window at the center
of the monitor that reports all the version informations and all the particular informations about
grifo ® and the User, as specified during the installation phase. Pressing the ENTER key or clicking
OK by the mouse the information window disappears and the main window of the program becomes
accessible; this window carries six pull down menus that make available a set of options described
in the following paragraphs.

INSTALLATION

Before using the GET188.EXE program it must be installed. To do this a specific utility program has
been created. It can be executed typing, from the MS-DOS prompt, the following line:

GET188 /I <Invio>

The installation utility shows a requester to input five installation parameters: the number of P.C.
serial port (COM), the Baud Rate used, the type of P.C. monitor (color or black and white), the name
of the User and of the Firm that are going to use the program. Please remark that these five
informations are requested onlyGET188.EXE hasn't already been installed, otherwise only the

first three informations are requested; this means that the name of the User and the Firm cannot be
changed after the installation.

These informations constitute the default configuratioB BT 188, the first three can be changed

in any moment.

The installation can be aborted by pressing the “Abort” key, or it can be confirmed pressing the
“Install” key; if the name of the User and the Firm have not been typed, pressing the “Install’ key
will abort the installation, which will not be completed.

If the User tries to tu®ET188.EXE before installing it, the program will not run and a proper error
message will be displayed, otherwise the program will run displaying all the informations input
during the installation phase.

(GDos 188  Rel. 5.1¢
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EDITOR

The GET188.EXE program features a powerful and versatile Editor capable to create ASCII files
directly usable bysDOS 188 The Editor performs all the common functions proper of and editor,
allowing the User to take advantage of a wide set of options that make the diting easier, in addition
it can operate on more than one file at the same time displaying them in several windows, one for each
file.

The only limit for the Editor consists in the size of each single file, that cannot be greater than 64
KBytes: this limit can be however easily overcome editing more than one file in more than one

window.

Here follows the list of the commands available in the menu bar (activable preté)nghen

GET188is in Editor mode.

Option Key Function

Menu F10 Activates the menu bar to select the desired function

File Menu

Option Key Function

New - Opens a new file for editing called “Untitled”

Open... F3 Opens an existing file into a new Editor window

Save F2 Saves the content of the current editing window in a file whose name
is displayed on top of the window itself

Save as... - Saves the content of the current editing window in a file whose name
is specified by the User

Change dir... Alt+F5 Changes the current directory of MS-DOS

Dos shell - Exits to MS-DOS temporarily, to execute other applications; GET188
remains resident in memory and must not be run again

Exit to DOS Alt+X Exits to MS-DOS permanently

Edit Menu

Option Key Function

Undo - Undo last action, if possible

Cut Shift+Del Deletes from the current editing window the text selection, saving it
in the clipboard

Copy Ctrl+ins  Copies from the current editing window the text selection, saving it
in the clipboard

Paste Shift+ins Deletes into the current editing window the content of the clipboard,
starting from the cursor position

Clear Ctrl+Del Deletes from the current editing window the text selection, without
saving it

Show clipbard - Displays the clipboard content

Page 12 (GDOs 188  Rel.5.1p
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Search Menu

Option Key Function
Find... - Searchs for a specified string inside the current editing window
Replace... - Searchs for a specified string inside the current editing window and

repalces it with another specified string
SerachAgain... Ctrl+L Repeats the last “Find” or “Replace” operation

Window Menu

Option Key Function

Tile - Tiles the monitor with all the open windows

Cascade - Shows all the open windows in cascade, letting see only their frame
and name

Size/Move Ctrl+F5  Mover and/or resizes the current editing window

Zoom F5 Explodes the current editing window to the maximum size

Next F6 The next open window becomes the current editing window

Previous Shift+F6 The previous open window becomes the current editing window

Close Alt+F3 Closes the current editing window

Options Menu

Option Key Function

Terminal Alt+T Activates the intelligent terminal emulation mode. For further
informations about this option, please refer to the paragraph
“TERMINAL EMULATION ”

Serial port... - Selects the Baude Rate and the serial port number on the P.C.

Video - Selects the color or black and white representation mode

Help F1 Activates the on line Help window

HelpLanguage...- Selects the language of the on line Help

Information... - Shows the information window

Utility Menu

Option Key Function

Compiler... - Allows to execute a compiler without exiting to the MS-DOS

Compileagain  Alt+F9 Allows to execute another compilation with the previously set
parameters

Make EPROM... - Allows to create the binary image to store in EPROM, containing the

user program in Auto-Run mode

(GDos 188  Rel. 5.1¢
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In the previous description of the options, lieéd letter indicated the key to press to select quicly

the relative option from inside the pull down menu without having to use the arrow keys, while under
the coloumrKeythe shortcut combination to activate the option without even having to activate the
pull down menu is indicated.

The “...” indication, after some options, indicates that the User, after activating the option, will have

to input more informations that will be requested by the program itself (for example, a file name, a
string to search for, the directory to select, etc.).

These selections are easied by the use of the mouse, in fact it's enough to click the desired option to
activate it, without having to touch the keboard.

A deeper description of tteET188 options is not reported in this manual; please refer directly to
the on line Help, available from inside the program, by simply pressirigltkey.

TERMINAL EMULATION

The intelligent terminal emulation mode manages all the P.C. resources, making them available to
the target board. This program allows to use Floppy Disk Drives, Hard Disk Drives, printer, keyboard
and monitor of the P.C. directly from programs and software running on the target board through the
GDOS 188operating system.

The communication to the target board is managed through one of the serial lines of the P.C. (COM
ports), employing the connection and the protocol indicated in the paragraphs “ SERIAL
COMMUNICATION CABLE " and “TECHNICAL FEATURES ORGDOS 188.

When the “Terminal” option of the menu “Options” is activated, the selected serial line is configured
with the selected Baud Rate and the terminal emulation window is displayed.

The serial line and Baud Rate can be selected by the User, through the “Serial port” option of the menu
“Options”, these selections, at the program start, have the default values set by the User during the
installation phase. The User should instal or reinstalb8€188.EXE program to speed up the use

of the intelligent terminal emulation.

Allthe characters sent by the target board are displayed on the P.C. monitor, while all the keys pressed
on the P.C. keyboard are sent to the target board through a specific logic protocol that is used also
to manage the files transmission. This logic protocol is completely transparent to the User; it
emploies software handshakes to control fast communications.

NOTE
The software handshake management is performed through the value stor€DN8@LE Flag
(please refer to the paragraph “WORK RAM ORGANIZATION?”) as here explained:

CONSOLE Flag (Address 00402H) = 55AAH -> software handshake disabled
CONSOLE Flag (Address 00402H¥ 55AA H ->  software handshake enabled

During the communication witBET188, software handshake must be enabled, this is the reason
why GDOS 188sets by default the CONSOLE Flag to 55AA Hex.

If the user program cannot use the software handshake (for example, it uses serial line A to
communicate to other systems like modem, terminals, etc.), it will have the responsability to set the
CONSOLE Flag to the opportune value.

Page 14
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All the programs developed usigDOS 188 can take advantage of the intelligent terminal
emulation described in the following paragraphs, remarkably easing the user interface development,
while most of the programming languages is provided already configured to take advantage of this
feature.

The intelligent terminal emulation program is completely asynchronous, so the supply of the remote
board runningsDOS 188isn't time-dependent, it can be turned ON and OFF independently from
the terminal emulator.

NOTE
It is possible to ruGET188 from the MS-DOS prompt directly in intelligent terminal emulation
mode typing the following line at the MS-DOS prompt:

GET188 /T <Enter>

Terminal Emulation commands

In the intelligent terminal emulation mode a set of options is available, through the menu bar
(activablr pressing F10 key), these options help the User in the firmware utilization; here follows a
list of these options and a short description:

Option Key Function

Menu F10 Activates the menu bar to select the desired function

File Menu

Option Key Function

Change dir... Alt+F5 Changes the MS-DOS current directory

Dos shell - Exits to MS-DOS temporarily, to execute other applications; GET188

remains resident in memory and must not be run again
Exit to DOS Alt+X Exits to MS-DOS permanently

Options Menu

Option Key Function

Editor Alt+T Activates the intelligent terminal emulator

Reset Terminal Ctrl+Home Clears the terminal window and resets the serial communication to
the target board

Serial Port... - Selects the Baud Rate and the serial port on the P.C.
Video - Selects the color or black and white representation mode
Help F1 Activates the on lin Help window

HelpLanguage...- Selects the language of the on line Help

Information... - Shows the information window

(GDos 188  Rel. 5.1¢
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Utility Menu

Option Key Function

Compiler... - Allows to execute a compiler without exiting to the MS-DOS

Compileagain  Alt+F9 Allows to execute another compilation with the previously set
parameters

Make EPROM... - Allows to create the binary image to store in EPROM, containing the

user program in Auto-Run mode

In the “Utility” menu these two sub-menus are present:

Transmit file to Monitor sub-menu

Option Key Function

HEX Intel file... F8 Allows to transfer ti the Monitor/Debugger, a filE in the Intel HEX
format, stored in the mass storage device of the P.C. This function uses
the X command of the Monitor/Debugger, for furthrt informations
please referto the chapter ‘MONITOR/DEBUGGER DESCRIPTION”

BINARY file... F8 Allows to transfer ti the Monitor/Debugger, a fil in the binary
format, stored in the mass storage device of the P.C. The program will
be stored in the RAM of the target board starting from the address
specified by th€€S:IP registers. This function uses tKe
command of the Monitor/Debugger, for furthrt informations please
refer to the chapter “MONITOR/DEBUGGER DESCRIPTION”

Send command to Pascal sub-menu

Option Key Function
Save ("\KDS) F7 Sends to tIRASCAL 188 compiler the code sequence equivalent to
the keys: CTRL+K D S

Using this feature it is possible, pressing onlyRii&ey, to exit from
the editor (sequence CTRL+K, D) and save the currentfile (equivalent
to the S key from the main menu)

Compiler("K D C)F9 Sends to the PASCAL 188 compiler the code sequence equivalent to
the keys: CTRL+K D C
Using this feature it is possible, pressing onlyRBé&ey, to exit from
the editor (sequence CTRL+K, D) and compile the current file
(equivalent to the C key from the main menu)

Run ("KDR) Ctrl+F9 Sends to the PASCAL 188 compiler the code sequence equivalent to
the keys: CTRL+K D R
Using this feature itis possible, pressing onlyGhé+F9 keys, to exit
from the editor (sequence CTRL+K, D) and run the current file
(equivalent to the S key from the main menu)

In the previous description of the options, lieéd letter indicated the key to press to select quicly
the relative option from inside the pull down menu without having to use the arrow keys, while under
the coloumrKeythe shortcut combination to activate the option without even having to activate the
pull down menu is indicated.

Page 16
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The “...” indication, after some options, indicates that the User, after activating the option, will have

to input more informations that will be requested by the program itself (for example, a file name, a
string to search for, the directory to select, etc.).

These selections are easied by the use of the mouse, in fact it's enough to click the desired option to
activate it, without having to touch the keboard.

A deeper description of tteET188 options is not reported in this manual; please refer directly to
the on line Help, available from inside the program, by simply pressirigltkey.
Terminal emulation control sequences:

GET188 intelligent terminal emulation board recognizes some byte sequences received from the
serial line. These sequences are reported in the following table:

COMMAND BYTE CODE ASCIlI CODE
HOME 01 SOH
CURSOR LEFT 08 BS
CURSOR RIGHT 06 ACK
CURSOR DOWN 10 LF
CURSOR UP 26 SUB
CARRIAGE RETURN 13 CR
CARRIAGE RETURN
+ LINE FEED 29 GS
cursor absolut ~ DC1 ASCIl(column)
positioning 126 17 column row ASCII(row)
CLEAR PAGE 126 28 ~ FS
CLEAR LINE 126 14 ~ S0
CLEAR
END OF LINE 126 15 ~ Sl
CLEAR
END OF PAGE 126 16 ~ DLE

Ficure 4: GET188coNTROL SEQUENCESTABLE 1

(GDos 188  Rel. 5.1¢
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COMMAND BYTE CODE ASCII CODE
e B
New Line Insertion 126 26 ~ SUB

Cursor Disable 126 22 ~ SYN
“Line” Shaped Cursor 126 20 ~ SUB
“Block” Shaped Cursor 126 21 ~ NACK
Set Normal Luminosity 126 25 ~ EM

Set High Luminosity 126 31 ~ Us
Reverse Attribute Setting 126 27 ~ ESC
BELL 07 BEL

Ficure 5: GET188CONTROL SEQUENCESTABLE 2

The values of row and column may range respective@3@nd 679.For example, if the User wants
to move the cursor to row 10, column 20 then he/she will have to send the sequence:

126, 17, 20, 10

All the programs may take advantage of the above described commands, making so very easier the
development of the User interface.

Page 18
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Terminal emulation special keys:

The intelligent terminal emulation codes the special keys of the P.C. keyboard (arrow keys, Ins, Del,
etc.) that are sent to the target boarGB©OS 188standard codes, as shown in the following table:

KEY CODES HEX CODES
UP Arrow 0, 200 0, C8
DOWN Arrow 0, 208 0, DO
LEFT Arrow 0, 203 0, CB
RIGHT Arrow 0, 205 0,CD
Page UP 0, 201 0, C9
Page DOWN 0, 209 0, D1
Home 0, 199 0, C7
End 0, 207 0, CF
Insert 0, 210 0, D2
Delete 0, 211 0, D3

Ficure 6: GET188sPECIAL KEY CODES TABLE

This feature easies remarkably the development when using programming languages with an
integrated editor (for example PASCAL 188), in fact it is possible to move inside the application
program in an intuitive, comfortable and quick way.

(GDos 188  Rel. 5.1¢
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EXECUTING A COMPILER

This feature allows the compilation of any file, using the desired compiler, without having to return
to the operating system.

It is possible, for example, to generete an Assembly source using the editor, compile it using the
proper program, transfer it to the Monitor/Debugger 188 running on the target board and test it.
All this without ever exiting from th&ET188 program, which allows to perform the above
mentioned operations from inside its integrated environment.

To run an external compiler through the dedicated utility, the User must follow the below described
steps:

1) Assure that the compiler, the source file and the eventual linker or conversion program are
stored in the drive of the P.C.

2) Execute the utility through the “Compiler...” option of the “Utility” menu, in order to open the
compilation window

3) Select the compiler to use
4)  Select the source file to compile
5) Type the eventual compiler parameters
6) Specify whether the eventual parameters must be put before or after the source file name. This
detail depends on the compiler being used; some compilers request the parameters to be
put before the source file name, other act viceversa
7) Type the eventual command line to be executed after the end of the compilation. This feature
can be useful when, for example, after the compiler it is essential to run a linker or another
conversion program
8) Confirm the input and execute the compilation
These operations can be executed through the options of the compile window, as follows:
Compileg Allows to select the file name of the compiler to use.
The complete pathname will be displayed near the option; if no selection has
been made the indicatioldt Selected will be displayed
Source File Allows to select the source file name.

The complete pathname will be displayed near the option; if no selection has
been made the indicatiolbdt Selected will be displayed

Parameters: Allows to type a string of, at most, 80 characters, where to specify the set of
parametersto pass to the compiler. If no parameteris to be passed then the line must
be left blank

Page 20

(GDOs 188  Rel.5.1p




ITALIAN TECHNOLOGY grifo ® —— (-Q-b-crc-o—o-o®)(b uﬂ

Parameters position: Indicates whether the parameters must be put IBsffnes (surce file
name or after After source file nanehe source file name

Second commaniihe: Allows to type a string, at most, 70 characters long, containing the MS-DOS
command line that must be executed after the compilation.
If this string contains characters, after the compilation it will be passed to the
operating systenjust like typed; otherwise there will be a return to the
GET188integrated environment

After setting these values the compilatin can be executed usinBuiné 6ption. In this phase an
MS-DOS screen will be displayed, showing the messages output by the executed programs. Such

operation may be executed again, employing the same parameters, using the option ‘@ampile
(shortcut keylt+F9) of the “Utility” menu.

NOTE

Whenever a compilation is executed, the souce file, if changed, must be saved using the Editor of
GET188. This must be done because the external compiler reads the source file from disk, so it must
ve updated with the latest changes.

Example

The compilation feature can be used also to execut&itex2.COM utility, delivered in the
distribution disk.

In fact, for example, if the User wants to convert the binarfPROVA.BIN in Intel HEX format

starting from the addred®00H, then he/she will have to follow these steps:

1) Select the progra®HEX2.COM through the “Compiler” option

2) Select the fillPROVA.BIN through the “Source File” option

3) Type the parametet000

4)  Set the parameter position after the source file name

5) Execute the program confirming the input values pressing the “Run” button

6) The program PROVA.BIN has been converterted in Intel HEX format generating the file
PROVA.HEX

(GDos 188  Rel. 5.1¢
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CREATING A BINARY IMAGE OF THE USER EPROM

This function allows to create very easily and quickly the binary image to store in EPROM,
containing the user program in Auto-Run mode, without no need to know about the physical
addresses in EPROM at which the files must be written.

To build the EPROM image through this utility the USer must follow these steps:

1)

2)

3)

4)

6)

7
8)

9)

Page 22

Assure that the user program, the eventual data file and the binary inGD©& 188
(delivered in the distribution disk) are stored in the P.C. drive

Execute the utility selecting the option “Make EPROM” from the “Utility” menu, this will
open the window of the utility

Select the file containing the binary image of 820S 188 + Monitor/Debugger 188 for the
distrubution disk

Select the executable file containing the user program. This file can be obtained using the
PASCAL 188 compiler; to do this the User must compile the source file, after selecting the
option to compile on disk from the “compiler Options” menu; this will create a file with the
“.COM” extension, that can be used directly

Select the eventual file containing data, messages or other informations used by the user
program; this operation is optional. This file is stored in the EPROM starting from the address
11000H that theGDOS 188operating system allocates from the address:

F1000H = F100:0000

So data coming from this file will be available to the user program by memory read operations
from that address.

For further informations please refer to the paragraph “EPROM OR FLASH EPROM
ORGANIZATION”

Type the name of the binary file containing the EPROM image to be generated by the utility;
the eventual unused area is filled with OFF Hex bytes.

Confirm all the input parameters and begin the building of the binary image file

Exit from GET188to MS-DOS and verify the effective presence of the file just generated
Burn a 27c010 (1 Mbit x 8) EPROM with the binary file just got. This file must be written
starting from the addre6600 Hex if the EPROM programmed requires theel Hex format,

provide to convert the binary file into this format, specifing this address as offset. To perform
this operation, th&GHEX2.COM program, provided with the distribution disk, can be used.

(GDOs 188  Rel.5.1p




ITALIAN TECHNOLOGY grifo ® —— (-Q-b-crc-o—o-o®)(b uﬂ

The programmed EPROM can be installed on the target board; this executes in Auto Run mode, on
a reset or a Power-ON, the program written.

The step$+7 previously described are executable through the options of the utility's window, here
follows their description:

Monitor File Allows to select the name of the binary image file containing the operating
system.
The complete pathname will be displayed near the option; if no file has been
selected yet then &bt Selected indication will be displayed

Program File Allows to select the name of the executable file containing the user program.
The complete pathname will be displayed near the option; if no file has been
selected yet then &bt Selected indication will be displayed

Data File Allows to select the name of an eventual data file containing messages or
other informations.
The complete pathname will be displayed near the option; if no file has been
selected yet then &bt Selected indication will be displayed

BIN EPROM File Allows to select the name of the binary image file to be generated.
The complete pathname will be displayed near the option; if no file has been
selected yet then &bt Selected indication will be displayed

Once the several values have been given, the opdl@ké” can be selected. During this phase a
window will be displayed; the window contains a percentual indication of the progress status and a
line where informative messages will be reported.

NOTE

The data file selection is optional; if it has been performed but the User wants to cancel it, then it will
be enough to select the optio@léar” in the window that appears when selecting ata File”

option.

(GDos 188  Rel. 5.1¢
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TECHNICAL FEATURES OF GDOS 188

Here follow all the GDOS 188 package technical features; these informations will be explained more
in the details in the rest of this manual, these pages only summarize them.

1) Mass storage deviced?.C. drives fromA up toL
On board RAM Disk as drivigl

These drives can be formatted in different formats, for the RAM Disk there is also a write
protection circuitry management

2)  Communication: Consolle line ->  Aserial line
Auxiliary line  -> B serial line

These lines are initialized and managed by GDOS 188 with these communication protocols:
Consolle line: Baud Rate £5PC® 188Fe GPC® 188Dboards: selectable amongst:

19200, 38400, 57600 and 115200 Baud
GPC® 884board: 115200 Baud

Parity = None
StopBit =1
Bits / Char = 8

Handshake = None

Auxiliary line: Baud Rate = 9600 Baud
Parity = None
StopBit =1
Bits / Char = 8

Handshake = None

3) Work RAM: GPC ® 188FandGPC® 188Dboards: 32 KBytes minimum
GPCP® 884boards: 128 KBytes minimum
4) Printer: Parallel printer connected to the I/O connector of the target board
5) Watch Dog: Retriggered during RAM Disk formatting and reading and during the
printer Time-Out
6) Real Time Clock: High level management through t®0S 188function calls
7) EEPROM: High level management through t6®0S 188function calls
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DESCRIPTION OF GDOS 188

GDOS 188is an operating system that performs an high level interfacement between the User and
the hardware to be used. In fact, through simple function calls, both the resources of the target board
and the resources of the P.C., acting as terminal emulator, are available to the user program. Here
follows a description about how to use @BOS 188operating system on the target board. In detail

are reported all the indications regarding the high level management of the several peripherials, the
memory management, the registers mapping, the configuration jumers management and the Autorun
programs.

WATCH DOG

GDOS 188provides to retrigger the watch dog, on all the target boards provided with a watch dog,
during an operation whose duration may exceed the watch dog intervent time.

These operations are: GDOS 188 boot phase, RAM Disk formatting, RAM Disk read and printer
Time-Out.

This feature allows to develop applications capable to take advantage of chain or overlay techniques
(the running program loads and runs other programs) and use the watch dog circuitry at the same time.
This means that seeing OFF the watch dog activity LED when one of the above mentioned operations
arein progress is a normal situation.

SERIAL EEPROM READ AND WRITE

GDOS 188make available two functions, reachable through INT 3B Hex, that allow the user
program to read and/or write a byte to a selectable address of the serial EEPROM installed on the
target board.

These functions, whose description is reported in the chapter “FUNCTIONGUFS 188
OPERATING SYSTEM?”, can be called through high level instructions of the PASCL 188 compiler
and allow to simplify the device management, reducing the amount of generated code.

GDOS 188can manage six serial EEPROM sizes: 2 KBit (256 Bytes), 4 KBit (512 Bytes), 8 KBit
(1024 Bytes), 16 KBit (2048 Bytes), 32 KBit (4096 Bytes) e 64 KBit (8192 Bytes); please remark
that no check is effectuated to detect whether a certain read or write operation will produce an address
out of range, the User has the complete responsability to avoid these situations.

REAL TIME CLOCK MANAGEMENT

GDOS 188makes availabe several functins, reachable througNih21 Hex, that allow the user
program to read and set date and time of the Real Tile Clock installed on the target board.
These functions, whose description is reported in the chapter “FUNCTIONGUFS 188
OPERATING SYSTEM?”, can be called through high level instructions of the PASCL 188 compiler
and allow to simplify the device management, reducing the amount of generated code.

(GDos 188  Rel. 5.1¢
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DIGITAL I/O INTERFACES

All the industrial control board made gyifo © are provided with at least 16 1/0 TTL lines, available

on a standard connector. There are also available a wide range of interface boards provided with the
same standard I/O connector, that can be connected directly to the target board through a simple flat
cable. Amongst these several interfaces we would want to remark didactic boards, I/O power
interfaces to connect signals on the field, boards provided with mass storage devices, operator
interfaces, etc. GDOS 188 performs the high level management of some of these boards, to let the
User take advantage of their features without having to learn how to use their hardware; there are also
specific high level instructions.

The following table reports which connector to use to connect to the target board the interfaces
described further in this chapter and the proper connection cable.

TARGET BOARD CONNECTOR CONNECTION CABLE
GPC® 188F CN2 FLT 20+20
GPC® 188D CN2 FLT 20+20

GPC® 884 CN5 FLT 26+20

FiGure 7: I/O INTERFACES CONNECTORS TABLE

Of course only one of the further described interfaces can be connected and scGRB&HHB8

and in case of use the sixteen 1/O lines of the proper connector reported in the above table will not
be available to the User any moBDOS 188perfromano operations on these lines unless the user
program calls a function to activate the signals; this is made to keep the system safe when the lines
are managed for the application program, only the User can decide to activate the signals through the
proper modalities described in the following paragraphs.

LOCAL PRINTER

Amongst the severakifo ® interface boards, we would want to rembki 01 andDEB 01 which

allow to manage a local printer connected directly to the target board. The printer to empmoy is a
generic printer provided with CENTRONICS parallel interface (office printer, panel printer, etc.)
that must be connected to the two digital 1/O ports whose signals are available on the connector
reported in figure 7. These boards are provided with standard pin out connectors, so a generic and
cheaper standard connection cable can be used. In software, to communicate to the printer the
PASCAL 188 commandVrite(LST, ...) can be used, or tt@eDOS 188functions can be called
directly, as explained further in this manual.

The digital I/0O lines used to manage the printer are set only when printing the first character after the
last Power On or reset of the target board, so if the user program doesn't employ the printer, no setting
is made byGDOS 188on the printer management digital 1/0 lines. B12OS 188print function

doesn't risk to hang the system: if the printer is not ready atexeaondsa Time Out exits the
function itself; in addition it is not possible to have informations about the printer status.
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JUMPERS FOR GDOS 188 SETTINGS

The GDOS 188operating system, when a Power On or a reset occour, cheks the status of a set of
jumpers on the target board, to set several working modalities.

This way the User can comfortably select the desired modalities, under any operating condition,
without changing the user program.

In fact through these jumpers itis possible to select the Run/Debug execution modality, set the Baud
Rate for the consolle line and configure the RAM Disk. Here follows the meaning of each jumper,
the possible connections and the obtained configurations. To easily locate the jumpers on the target
board please refer to the figures reported in its TECHNICAL MANUAL.

RUN / DEBUG MODALITY SELECTION

Through a jumper located on the target board, it is possible to sele@@®® 188operating system
working modality betweeRun or Debug this happens when a Power On or areset occour, the status
of the proper jumper is checked, in detail:

RUN Modality: The user program or the PASCAL 188 compiler (in case the User is
employing the working structure) is automatically executed.

DEBUG Modality: Even if an user program or the PASCAL 188 compiler is present, the
Monitor/Debugger 188program is executed.

The working modality selection is useful especially when the User mustintervent on a system already
installed. In fact, selecting the Debug mode, the User can make changes to the program, even when
on the field, then restart the system without any further problem or time waste. Or it is possible to
observe the effects of the user program after its execution, perform statistic data acquisition, etc.
Here follows a table reporting the name of the RUN/DEBUG jumper on gafoé® boards:

TARGET BOARD RUN/DEBUG JUMPER
GPC® 188F J18
GPC® 188D J18
GPC® 884 J1

Ficure 8: RuN/DEBUG SELECTION JUMPERS TABLE
The jumper connections have the following meaning:

Jumper J?? Connected -> DEBUG Modality
Not connected -> RUN Modality

For further informations please refer to the paragraph “AUTORUN PROGRAMMING” and to the
chapter “MONITOR/DEBUGGER 188 DESCRIPTION?".

(GDos 188  Rel. 5.1¢
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CONSOLLE LINE BAUD RATE SELECTION

Through two jumpers installezhly onGPC® 188FandGPC® 188Dboards called16andJ17, it

is possible to select the Baud Rate for the consolle line @BD@S 188(serial line A on the target

board); this happens when a reset or a Power On occour and the status of the jumpers is checked.
This way the User can comfortably select one of the several Baud Rate available forthe consolle seial
line, according to the terminal or P.C. being used, without changing the user software.

Possible jumper configurations and Baud Rate are reported in the table below.

Jumper J16 Jumper J17 BAUD RATE
Not connected Not connectec 115200 Baud
Connected Not connected 57600 Baud
Not connected Connected 38400 Baud
Connected Connected 19200 Baud

Ficure 9: ConsoLLE LINE Baub RATE seLecTion oN GPC® 188Fanp GPC® 188D taBLE

NOTE
This particular working modality is not available when usBigOS 188andGPC® 884 as target
board, becuse the consolle line of this board is always initialized with a Baud Rate of 115200 Baud.

For further informations about the communication protocol of the consolle line please refer to the
chapter GDOS 188TECHNICAL FEATURES".

GPC® 188F E GPC 188D RAM CONFIGUATION

Through one jumpers installedly onGPC® 188FandGPC® 188Dboards called2, it is possible

to enable or disable the RAM write protection circuitry for the RAM device installed in IC9 socket.
The device is configured as RAM Disk in case this circuityu is enabled, otherwise it is managed as
normal work RAM byGDOS 188operating system.

In detail, the following configurations are possible:

Jumper J2 Connected ->  |C9 = RAM Disk
Not Connected -> 1C9 = Normal Work RAM

For further informations please refer to the next paragraphs “MEMORY ORGANIZATION” and
“RAM DISK MANAGEMENT”.
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MEMORY ORGANIZATION

GDOS 188manages all the memory installed on the target board, making it available to the User
through a set of high level commands. Because of this the User doesn't have to worry about the
hardware configuration of the target bord; for the User it is enough to follow the indications given
in this paragraph and employ the available memory areas.

If the PASCAL 188 is employed, the compiler itself performs the necessary checks.

The following paragraphs report the memory organization for each of the several boards that may

execute th&DOS 188operating system.
MEMORY ORGANIZATION ON GPC ®© 188F E GPC 188D BOARDS

When a resetor a Power On occo@®@DOS 188checks the amount of RAM available and the
abilitation to use the RAM Disk (jumpédR); then mempry is organized as follows:

@ IC18 FFFFFH
=
o EPROM
@ or
— FLASH EPROM £0000H
Not Used
40000H
1Co IND3
Work RAM (J2 open)
RAM-Disk (J2 close)
IND2
IND1
IC13
Work RAM
00000H

Ficure 10: MemoRY orGaNIzATION ON GPC® 188Fanp GPC® 188D TaABLE
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The memory map shown in the figure reports some addresses as generical indications; in fact these
vary according to the device installed on the respective socket and the abilitation or disabilitation of
the RAM Disk (jumped2 as previously stated).

Here follows the meaning of these generic indications.

IND1: End address of work RAM installed on IC13

Indicates the last address available, according to the amount of RAM installed on I@RCfor
188FandGPC® 188D memory organization; it can assume one of the following values:

32 KBytes of RAM installed on IC13 ->
128 KBytes of RAM installed on IC13->

IND1 = 07FFFH (0700:0FFF)
IND1 = 1FFFFH (1F00:0FFF)

IND2 andIND3: Start and End address of work RAM or RAM Disk installed on IC9

These addresses vary according to the amount of RAM installed on sockets IC9 and IC13 and the
abilitation or disabilitation of RAM Disk (jumpel2 as previously stated). To determine the values
assumed please refer to the following table.

RAM on IC13 RAM on IC9 Jumper J2 IND2 IND3
32 KByte 32 KByte Not connected 0238%00%0 OIOZIC:)SIBTZI_ILF
32 Kbyte 32 KByte Connected 2588%00%0 2%5'2'::::
32 Kbyte 128 Kbyte Not connectefd oggg%oolgo 2%5';?:':
32 Khyte 128 Kbyte Connected 2388%00%0 3?;;2'2;':
128 Kbyte 32 KByte Not connectefl 2888%00%0 Z%SZII:;F
128 Kbyte 32 KByte Connected 2388%00%0 2%52’;‘;':
128 Kbyte 128 Kbyte Not connected 2588%00%0 3?852?;:
128 Kbyte 128 Kbyte Connected 2388%00%0 3|3;|(:)SF0|2_ILF

Ficure 11: StarT AND END ADDRESSESFOR IC9 RAM oN GPC® 188Fanp GPC® 188D TaBLE
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MEMORY ORGANIZATION ON GPC ®© 884

When a Power On or a reset occdbBROS 188checks the amount of RAM installed (128 or 512
KBytes), then the available memory is organized as follows:

FFFFFH
% IC5
=
v EPROM
a or
o FLASHEPROM |_
Not Used
" 1FFFFH
)
S, IC13
m
\'d
o Work RAM
S
OO0000H

Ficure 12: MeEMORY ORGANIZATION ON GPC® 884mounTing 128 KByTES oF RAM TABLE

As shownin the figure, in this memory configuration RAM Osskot available, because the amount
of RAM installed onGPC® 884is completely managed &yDOS 188as work RAM.
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FFFFFH
% IC5
=
v EPROM
0 or
— FLASH EPROM £0000H
Not Used
7FFFFH
IC13
¢ RAM-Disk
) 40000H
X FT- - -7 7777 3FFFFH
(Q\
—
Lo
Work RAM
00000H

Ficure 13: MEMORY ORGANIZATION ON GPC® 884mounTing 512 KByTES oF RAM TABLE

As shown in the figure, in this memory configuration the amount of RAM install&P&? 884
is managed b&DOS 188as work RAM for the first 256 KBytes, while the remaining memory is

available as RAM Disk.
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WORK RAM ORGANIZATION

GDOS 188operating system divides the amount of work RAM available into three parts: the first
part @ KByte) is used to store system variables; the secondlpByte, is completely available

tothe Userto store data and parameters; the last part, the third, [BallebransienProgramArea)

is available to the user program.

PASCAL 188 compiler uses directly this part of the memory to store its own several structures: data
area, code area, Heap, Stack, etc.; if the User is employing PASCAL 188 doesn't have to manage the
TPA, he/she will be able to access it through PASCAL style system structure, for example variables,

vectors, pointers, sets, lists, etc.
The work RAM organization is reported in the figure below:

o Work RAM end address
c%, Reserved
X User Area (SEG+1):0000
SEG:0FFF
Transient
Program
Area
01000H = 0100:0000
0OFFFH = 0000:0FFF
(73]
e System
g Variables
”
00000H = 0000:0000

Ficure 14: Work RAM ORGANIZATION

The End address of the User reserved RAMKBYyte), calledWork RAM end addressan be
calculated by the indications reported in the previous paragraphs and assumes one of these values:

GPC® 188FandGPC® 188D IND1 (J2 connected)
IND3 (J2 not connected)

GPC® 884 1FFFFH = 1F00:0FFF (IC13 = 128 KBytes)
3FFFFH = 3F00:0FFF (IC13 = 512 KBytes)

The End address @iPA and Start address of User reserved RAM can be drav8Eky a User
readable word set B 3DOS 188during a reset or Power On, after checking the available RAM.
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The 4 KByte RAM area dedicated to store system variables contains three locations where
informations obtained b§DOS 188during the initialization phase are stored; these variables are
User available, they can be read or, under particular conditions, written. Here follows a list of them
and their meaning:

Address 00400H (0040:0000)_ast TPA segment available

Contains the wor@EG, previously described, that indicates the last work RAM segment destined
by GDOS 188to beTPA.

If the User wants to read the values of this variable using PASCAL 188 compiler, then he/she will
have to insert the following program line:

<variable>:=MemW[$0040:$0000];

If then the User wants to write a byte into the first address available of the User reserved RAM area,
then he/she will just have to type:

Mem[<variable>+1:$0000] := <byte>;

NOTE
This memory location is read only and must not be altered by the User for no motivation.

Address 00402H (0040:0002 CONSOLE Flag

It allows to specify taGDOS 188operating system whether the consolle line (serial line A on the
target board) is used to communicate to a generic device or to the intelligent terminal emulation of
GET188, which uses a specific logic protocol. If the first configuration is the desired configuration,
then the CONSOLE Flag will have to contain the wa&A Hex, otherwise any other value will

set the communication modality to communicat&Er 188 intelligent terminal emulator.

If, for example, working under PASCAL 188 compiler, the User wants to use the consolle line to
communicate to a terminal belonging t&hP serie, made bgrifo ®, then he/she will have to insert

the following line as first program line:

MemW[$0040:$0002]:=$55AA;

Address 00404H (0040:0004)alue of CPU80c188 PBA register

It contains the setting of theripheral Base Addressregister, programmed bDOS 188
operating system during the initalization phase. This value corresponds to the target board own
peripherals start mapping address and will be explained with a greater amount of details in the
paragraph “ TARGET BOARD PERIPHERAL MAPPING”.

If, under the PASCAL 188 compiler, the USer wants to read this variable, then he/she will have to
insert the following line in the program:

<variable>:=MemW[$0040:0004];
NOTE
This memory location is read only and must not be altered by the User for no motivation.
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EPROM OR FLASH EPROM ORGANIZATION

GDOS 188package can be purchased in the version including an EPROM or a FLASH EPROM.
This must be installed on the proper socket of the target board and contains teh operating system, the

PASCAL 188 compiler and the TOOLS 188 utility.
These programs and the other utility programs stored in EPROM or FLASH EPROM are executed

directly from this device, leaving free all the work RAM which is, in fact, used only to store variables

and data structures and, when a program is developed, to store the program itself.
Executing the code in EPROM gives an intrinsic safety to the system under development against

noise, etc.
Here follows the organization of EPROM and FLASH EPROM in the several possible configurations.

Please remark that the figures reportthe memory areas allocation addresses inside the microprocesso
addressing space; these addresses are shifted by EO000 Hex compared with the physical addresse

of the device itself.

EPROM ORGANIZATION

The EPROM delivered with the GDOS 188 package, called work EPROM, is organized as shown
in the following figure:

”
< CDOS 188 ang | FFFFFH = FFO0:0FFF
g .
S Monitor / Debugger | gq004 = FB00:0000
FAFFFH = FAQ0:OFFF
(7]
(D)
< TOOLS
2 Area
<
3
FOOOOH = F000:0000
EFFFFH = EF00:0FFF
O
2 | PASCAL Low
X Area
<
O
EO00OH = E000:0000

Ficure 15: Work EPROM ORGANIZATION
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For information purpose only, itis here reported the organization ot the EPROM containing the User
program, generated by the specific utility@ET188 program.

In fact this utility, as previously explained, organizes automatically the several files, without asking
the User the allocation addresses.

(7p]
O - .
% GDOS188 and FFFFFH = FFOO:0FFF
& ,
o Monitor / Debugger | .gq504 = FB00:0000
w FAFFFH = FA0O:0FFF
Q .
2 Data File
X Area
)

F1000H = F100:0000
%]
< FOFFFH = FO00:0FFF
) Not Used
v FOOOOH = FO00:0000
<

EFFFFH = EF00:0FFF
O
> User Program
X Area
<
O

E0000H = E000:0000

Ficure 16: User EPROM ORGANIZATION

GDOS 188 and Monitor / Debugger

It takes the last 20 KByte of EPROM and containes the code of the board basic firmware. This code
is the one always executed when a Power On or a reset occour and allows to perforl all the possible
execution and / or development phases for the application program.

TOOLS Area
Low AutoRun priority area, it takes 44 KByte of the work EPROM and contains the TOOLS 188

utility program, corresponding to the fil®©OLS188.BIN delivered in the distribution disk.

PASCAL Low area
High AutoRun priority area, it takes the first 64 KByte of work EPROM and contains the PASCAL
188 compiler, corresponding to the file PAS188 L.BIN delivered in the distribution disk.

User Program Area
High AutoRun priority area, it takes the first 64 KByte of user EPROM, containing the user

application program.

(GDOs 188  Rel.5.1p
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Data File Area
It takes the first 40 KByte of user EPROM and can contain any kind of data (for example

configuration data, messages, table, etc.). This area will be managed directly by the application
program by memoty read operations starting from the adB&30H
If, under the PASCAL 188 compiler, the User wants to read the first byte of this area, then he/she

will have to type the following program line:
<byte>:=Mem[$F100:$0000];

All the programs stored in the EPROM areas are executable under the Monitor/Debugger 188
through proper commands (please see the chapter “‘MONITOR/DEBUGGER 188 DESCRIPTION”),
one only amongst them can be executed automatically, according to the priorities described in the
paragraphs “AUTORUN PROGRAM”.

FLASH EPROM ORGANIZATION

The FLASH EPROM delivered in the GDOS 188 package, called work FLASH EPROM, is
organized as shown in the following figure:

6
a GDOS 188 and | FFFFFH = FFOO:0FFF
e .
S Monitor / Debugger | o 004 = F00:0000
2]
GJ .
> | Reserved PASCAL | FAFFFH = FAQO:0FFF
X
S Area F8000H = F800:0000
F7FFFH = F700:0FFF
N
&)
) TOOLS
< Area (*)
N
™
FOOOOH = F000:0000
EFFFFH = EFO0:0FFF
0
2 PASCAL Low
< Area (*)
<
©
E0000H = E000:0000

Ficure 17: Work FLASH EPROM ORGANIZATION
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The areas marked with (*) in the previous and following figures may be overwritten by the FLASH
EPROM management program, cald;LASH.HEX , under the modalities described furhter. So

the work FLASH EPROM can be rebuilt in any moment using the files deliveredin the distribution
disk.

The remaining areas take completely the last two available 16 KByte sectors of the FLASH EPROM
that, for safety reasons, are never accessed, providing an extremly high warranty for the integrity of
theGDOS 188and Monitor/Debugger code. This is prejudicial to the amount of the Data File area
that decreases from 40 to 28 KByte, certainly an acceptable value.

The two following figures report the FLASH EPROM organization in two possible configurations,
obtainable through the WFLASH.HEX program; the first case is called “debug” (application
program + PASCAL 188 compiler), the second case is called “User” (application program + data

files).

(2}
0}
) GDOS 188 and | FFFFFH = FFOO:0FFF
e .
o Monitor / Debugger B000H = FEO0-0000
n
G.) .
> | Reserved PASCAL | FAFFFH = FAQD:0FFF
X
S Area F8000H = F800:0000
F7FFFH = F700:0FFF
0
q) -
= PASCAL High
< Area (*)
Al
™
FOOOOH = FO00:0000
EFFFFH = EF00:0FFF
&
> User Program
< Area (*)
<
O
EO000H = E000:0000

Ficure 18: Desuc FLASH EPROM 0ORGANIZATION

If no data file is employed this is the suggested configuration, because the presence of the PASCAL
188 compiler allows to debug and eventually to modify the application program, without no need to
replace the device installed on the target board.

(GDOs 188  Rel.5.1p
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GDOS 188 and FFFFFH = FFO0:0FFF
Monitor / Debugger CBO0OH = FE00-0000

Reserved PASCAL | FAFFFH = FAQO:OFFF

Area F8000H = F800:0000
F7FFFH = F700:0FFF
Data File
Area (*)
F1000H = F100:0000
= FOFFFH = FO00:0FFF

FOOOOH = FO00:0000
EFFFFH = EFO0:0FFF

4 KBytes 32 KBytes 12 KBytes 20 KBytes

User Program
Area (*)

64 KBytes

EOOOOH = EO00:0000
Ficure 19: User FLASH EPROM ORGANIZATION

GDOS 188 and Monitor / Debugger

It takes the last 20 KByte of FLASH EPROM and containes the code of the board basic firmware.
This code is the one always executed when a Power On or a reset occour and allows to perform all
the possible execution and / or development phases for the application program.

and, because of its importance, it cannot be modified by the User and itis protected against accidental
changes.

TOOLS Area
Low AutoRun priority area, it takes 22 KByte of the work FLASH EPROM and contains the TOOLS
188 utility program, corresponding to the fil©@OLS188.BIN delivered in the distribution disk.
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PASCAL Low area
High AutoRun priority area, it takes the first 64 KByte of work FLASH EPROM and contains the
PASCAL 188 compiler, corresponding to the RaS188 L.BINdelivered in the distribution disk.

Reserved PASCAL Area e PASCAL High Area

Low AutoRun prioprity area destined to store PASCAL 188 compiler in its debug confuguration, it
takes on the whole 44 KByte of FLASH EPROM. This area has been splitted in two parts, on of which
(stored in th&keserved PASCAL Areg is always presentin the FLASH EPROM, because is stored

in the last two sectors that, as previously stated, cannot be changed by the User.

The second part is stored in the PAS188 H.BIN file and must be loaded into the user available 32
KByte area callePASCAL High Area.

User Program Area
High AutoRun priority area, it takes the first 64 KByte of user FLASH EPROM, containing the user
application program.

Data File Area

It takes the first 28 KByte of user FLASH EPROM (differently from the first 40 KByte of EPROM)

and can contain any kind of data (for example configuration data, messages, table, etc.). This area
will be managed directly by the application program by memoty read operations starting from the
addres$-1000H

If, under the PASCAL 188 compiler, the User wants to read the first byte of this area, then he/she
will have to type the following program line:

<byte>:=Mem[$F100:$0000];

All the programs stored in the FLASH EPROM areas are executable under the Monitor/Debugger
188 through proper commands (please see the chapter “MONITOR/DEBUGGER 188
DESCRIPTION”), one only amongst them can be executed automatically, according to the priorities
described in the paragraphs “AUTORUN PROGRAM”.
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FLASH EPROM MANAGEMENT

FLASH EPROM management undeDOS 188operating system is an aided operation by which
the User, through an utility program, can modify the content of some FLASH EPROM areas, writing
into them the content of files stored in any drive managedMS 188 All these are high level
operations and show help messages that help the User.

BOARD CONFIGURATION

To properly manage the FLASH EPROM, the User must verify and eventually perform the following
hardware configurations:

1) Connect the serial line A (consolle) of the target board to a P.C. serial line through the
communication calbe described in the paragraph “SERIAL COMMUNICATION CABLE".

2) Installan AMD29F010 (or compliant) FLASH EPROM in the socket of the target board, the
FLASH EPROM must already conta®DOS 188and Monito/Debugger 188.

3) Configure the target board jumpers to employ a FLASH EPROM, as described in the technical
manual of the board.

4)  Connect the working modality selection jumper to select the Debug modality, as explained in
the paragraph “RUN / DEBUG MODALITY SELECTION".

LOADING AND RUNNING AN APPLICATION PROGRAM

The following steps must be executed to correctly load and run an application program into the
FLASH EPROM on the target board:

1) RunGET1880n the development P.C. connected to the target board.

2) Select the proper configuration of the P.C. serial line (COM and Baud Rate) according to the
current hardware configuration of the board through the option “Serial Port” of the “Options”
menu ofGET188 program.

3) Activate the intelligent terminal emulation through the option "Terminal” of menu “Options”.

4) Reset or supply the target board to execute Monitor/Debugger 188.

5) Selectthe sub option “HEX Intel File” in option “Transmit file to Monitor” of menu “Utility”
then select file WFLASH.HEX in the diloag window that has appeared. This program is
delivered in the distribution disk.

6) Wait until the file transmission is completed then press <Enter> key that makes return the
Monitor/Debugger 188 prompt.

7) Give the GO command pressing the “G” key followed by these addresses:

GO FROM 0100:0000<Enter> TILL 0100:FFFF<Enter>

These are the default addresses, if they are already correctitis enough to confirm them pressing
<Enter>.

8) Now the FLASH EPROM management program has started its execution, showing the first
help screen.

(GDos 188  Rel. 5.1¢
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FLASH EPROM MANAGEMENT PROGRAM STEPS

To correctly manage the FLASH EPROM on the target board, the User must perform a set of
operations:

1)

2)

3)

4)

5)

Page 42

Read carefully the help screens, scrolling them by ieahd “P” keys then continue the
execution pressing <Enter>.

Select the requested operation pressing the matchin numeridkey“@’), as asked in the
menu that has appeared.

Writing into the User Program Areaor the PASCAL Low Area

This operation is selected pressing thiekey, then the name of the file to write into this area

is asked. This file must be an executable in binary format (.COM, .BIN) stored in the current
directory of the current drive. After selecting the file name, the program checks for its existance
and, in case it exists, the execution continues, otherwise the program asks for a new file name.
If the file was found, the program checks that it does not eXeizeK8yte of size, the memory

area is cleared then replaced with the content of the selected file.

During the write phase a status message informs the User about the address currently being
written, so the User has just to wait until the end of this phase then verify it.

This operatin is normally used to delete the high AutoRun priority program and replace it with
the application program.

Writing into the TOOLS Areaor the PASCAL High Area

This operation is selected pressing thekey, then the name of the file to write into this area

is asked. This file must be an executable in binary format (.COM, .BIN) stored in the current
directory of the current drive. After selecting the file name, the program checks for its existance
and, in case it exists, the execution continues, otherwise the program asks for a new file name.
If the file was found, the program checks that it does not ex3ZK8yte of size, the memory

area is cleared then replaced with the content of the selected file.

During the write phase a status message informs the User about the address currently being
written, so the User has just to wait until the end of this phase then verify it.

This operation is normally used to write the PASCAL 188 compiler into the Low AutoRun
area, to be able to have a FLASH EPROM in Debug configuration.

Writing into the Data File Area

This operation is selected pressing tBekey, then the name of the file to write into this area

is asked. This file can be any file format , stored in the current directory of the current drive.
After selecting the file name, the program checks for its existance and, in case it exists, the
execution continues, otherwise the program asks for a new file name. If the file was found, the
program checks that it does not exc8dByte of size, the memory area is cleared then
replaced with the content of the selected file.

During the write phase a status message informs the User about the address currently being
written, so the User has just to wait until the end of this phase then verify it.

This operation is normally used to build a FLASH EPROM data area, used by the application
program.
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6)

7

8)

9)

10)

Help screen visualization
This operation is selected pressing tBeKey, it allows to read the help screen that appears
when the program starts.

Program end
This operation is selected pressing theKey and allows to terminate the execution of
WFLASH program returning to Monitor/Debugger 188.

In most cases during the execution itis always possible to exit the program pres4t&fthe “
key, which will return immediatly to Monitor/Debugger 188.

During every phase of the program execution possible malfunctions are always checked (file
system access error, FLASH EPROM clear error, FLASH EPROM write error, etc.), in case
one of these problems occour a proper message will inform the User.

All the file names given to the program must be in the fordave>.<name>.<extensionz
as drive name ang@DOS 188manageable drive name can be used, RAM Disk included.

Typical examples of use for this program are:

Work FLASH EPROM creation:

1)

2)

Select thd®?ASCAL Low Arearite operation and load tiAS188_L.BINfile, delivered in
the distribution disk.

Select the& OOLS Areanrite operation and load ti@OLS188.COM file, delivered in the
distribution disk.

Debug FLASH EPROM creation:

1)

2)

SelectthéJser Program Areavrite operation and load the file obtained compiling to disk with
PASCAL 188 the User application program.

Select the?ASCAL High Areavrite operation and load the PAS188_H.BIN file, delivered in
the distribution disk.

User FLASH EPROM creation:

1)

2)

SelectthéJser Program Areavrite operation and load the file obtained compiling to disk with
PASCAL 188 the User application program.

If the application program needs a data file, seledD#ia File Areawrite operation and load
the applicatio program data file.

(GDos 188  Rel. 5.1¢
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RAM DISK MANAGEMENT

TheGDOS 188operating system manages the amount of RAM exceeding the work RAM wholly

as aRAM Disk (logic drive M).

This way all the files manageable by the operating system can be read and written also to the mass
storage local resources.

This implementation allows to speed up remarkably all the data load and save operations, obtaining
a great time saving especially during the phase of the User application development.

Through the PASCAL compilare, itis also possible to use this memory area by the typical high level
file management commands as, for exampksign(<file>, 'M:<file name>'), Reset(<file>),
Rewrite(<file>), Write(<file>, ...), Read(<file>, ...), Close(<file>), etc.

GDOS 188 during a Power On or a reset, checks the presence and the formattation status of RAM
Disk, to be able to manage this section without any intervent from the User. If the RAM Disk is
present but not formatted (first use or data loss), the User can format it through the specific command
of TOOLS 188 program, or through seve&dOS 188operating system function calls.

For further informations please refer to the chapters “TOOLS 188 DESCRIPTION” and “FUNCTIONS
OF GDOS 1880OPERATING SYSTEM”.

Here follows several informations about the RAM Disk utilization limits that can be encountered
when working withGDOS 188 due to the technical implementation of this operating system.

1) File names containing wild card characters (* or ?) are not managed for RAM Disk and so
cannot be used.

2) After the RAM Disk formattation, the effective free RAM Disk space is equal to the desired
size minusl KByte, used to store disk status informations.

3) The minimun RAM Disk occupation for a file 1sKByte, even if the file contains a smaller
amount of data.

4) If the target board power supply goes out while one or more files are open in RAM Disk, this
last will be damaged and will have to be reformatted, losing any information stored in it. This
problem can be avoided opening RAM Disk files only when read or write operations must be
performed and closing them immediatly after the completion of these operations.

If you are intrested in some RAM Disk utilization examples, please refer to the specific example
programs stored in the distribution disk, delivered withGREOS 188package.
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AUTORUN PROGRAM

TheGDOS 188operating system gives the possibility to execute automatically, during the Power
On orthe reset, an User developed application program. This way the functionality of the system can
be tested also during these phases.

A program is executed in AutoRun mode if contains a particular code sequence, as further shown;
the program must be stored starting from specific addresses or it must be sabed in the local RAM Disk
with the nameAUTORUN.COM .

GDOS 188operating system during reset or Power On, if configured for the RUN modality as
previously described, checks th presence of the AutoRun program, following a determinated priority
based sequence, as explained below:

1) Check for presence BUTORUN.COMin RAM Disk
The file with this name is executed if contains the AutoRun sequen¢e roidragmented;
the User, to be sure that this last condition is verified, must assure that no file has been deleted
after the last RAM Disk format, or must reformat the RAM Disk before saving the program
AUTORUN.COM.

2) Check for presence of a program in thigh AutoRun priority area
The program stored in EPROM or FLASH EPROM starting from the address
EOOOOH = E000:0000s executed if contains the AutoRun sequence.

3) Check for presence of a program in tbes AutoRun priority area
The program stored in EPROM or FLASH EPROM starting from the address
FOOOOH = FO00:0000s executed if contains the AutoRun sequence.

4) Check for presence of a program starting from the add)y@680H = 0100:0000
The program stored in stored in fAiRA is executed starting from this address if contains the
AutoRun sequence.

The AutoRun sequence is inserted automatically at the beginning of the program if it is developed
using PASCAL 188 compiler; otherwise, if the User wants to develop the application program in
Assembly, then he/she will have to insert as first lines of the program the following:

xx00 : 0000 Jmp START
xx00 : 0004 DB Not ("A") ; Autorun FLAG
xx00 : 0005 DB "A"

xx00 : 0006 START: <Applicativo>

Thexx00refer to the above reported addresses.
If none of the above mentioned conditions is true,GREOS 188operating system executes th
Monitor/Debugger 188.

NOTE

Refering to the previously figures, reporting the EPROM or FLASH EPROM organization, it is
possible to see that, when a reset or Power On occour, the GDOS 188 operating system, if doesn't
find AUTORUN.COM in RAM Disk, executes PASCAL 188 compiler (work structure) or the User
application program (user or debug structure).

(GDos 188  Rel. 5.1¢
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PERIPHERALS MAPPING

GDOS 188operating system, when a reset or a Power On occour, sets the 80C188 internal register
calledPBA (PeripheralBaseAddress) to the valueO00H. This way the several chip select of the

CPU and of the target board peripherals are configured (as explained in the target board technical
manual).

The following paragraphs report the complete list of these mapping addresses, according the type of
GPC® board useable wittDOS 188
GPC® 188D PERIPHERALS MAPPING

The two following tables report the peripherals mapping addresses foPtBe 188D board.

DEVICE REG. ADDRESS R/W MEANING
W.DOG RWD FOOOH R | Watch dog retrigger
EEPROM RE2 FOOOH R/W | Serial EEPROM access
SCC RSB FO80H R/W | Serial line B status register
85C30 RDB FO81H R/W | Serial line B data register
RSA FO82H R/W | Serial line A status register
RDA FO83H R/W | Serial line A data register
DMA DMA F100H R/W | Disabilitation DMA request register
AI%ASSS@ IOBUS | F180H-F1FFH | R/W ﬁgirgésgflg)rgggma”agemem of
PPI PA F200H R/W | Port A data register
82C55 PB F201H R/W | Port B data register
PC F202H R/W | Port C data register
RC F203H R/W | Control and command register

Ficure 20: GPC® 188DPERIPHERALS MAPPING TABLE 1

NOTE

As shown in the above table, tABACO® I/O BUS section of GPC®188D is mapped irn.28
addresses, in the ran§&80H + F1FFH (addressed witA7 signal set to logical level 1).
Because of this, if a board connected to this section uses all the 8 addressing8igalsit will
have to be mapped into an address included in the d&&ye255(80H +~ FFH).

(GDOs 188  Rel.5.1p
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DEVICE REG. ADDRESS R/W MEANING
RTC S1 F280H R/W [ Units of seconds register
72421 S10 F281H R/W | Tenth of seconds register
Mil F282H R/W | Units of minutes register
MI10 F283H R/W | Tenth of minutes register
H1 F284H R/W | Units of hours register
H10 F285H R/W | Tenth of hours register; AM/PM
D1 F286H R/W | Units of day register
D10 F287H R/W | Tenth of day register
MO1 F288H R/W | Units of month register
MO10 F289H R/W | Tenth of month register
Y1l F28AH R/W | Units of year register
Y10 F28BH R/W | Tenth of year register
W F28CH R/W | Day of week register
REGD F28DH R/W | D control and status register
REGE F28EH R/W | E control and status register
REGF F28FH R/W | F control and status register
WR PROT WRP F300H W | Write protection register
DIP DSW1 F300H R Dip switch status register
SWITCH
AT'II_':i/[I)'? A LED F340H W | Activity LEDS register

Ficure 21: GPC® 188DPERIPHERALS MAPPING TABLE 2

For further informations and the description of the above reported registers, please see the technical
manual oflGPC® 188D

(GDos 188  Rel. 5.1¢
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GPC® 188F PERIPHERALS MAPPING

The two following tables report the peripherals mapping addresses 8Pt 188Fboard.

DEVICE REG. ADDRESS R/W MEANING
W.DOG RWD FOOOH R | Watch dog retrigger
EEPROM RE2 FOOOH R/W| Serial EEPROM access
SCC RSB FO80H R/W| Serial line B status register
85C30 RDB FO81H R/W | Serial line B data register
RSA FO82H R/W| Serial line A status register
RDA FO83H R/W | Serial line A data register
DMA DMA F100H R/W | Disable DMA request register
A/D IRLO=7 (I;{/Sé):\-:—g&gil:s R/W rSeeg?;Jtzr:cer low instructions-D
LM12458 IRHO-7 Fgg%)l—;l;%ﬁ;—ls) R/IW rSeeg(?;Jtirr]cer high instructions®
CNTL F190H R/W | Low configuration register
CNTH F191H R/W | High configuration register
INTENL F192H R/W | Low interrput abilitation register
INTENH F193H R/W | High interrput abilitation register
INTSTL F194H R | Low interrupt status register
INTSTH F195H R | High interrupt status register
TMRL F196H R/W | Low timer register
TMRH F197H R/W | High timer register
FIFOL F198H R | Low FIFO conversion register
FIFOH F199H R | High FIFO conversion register
LIMSTL F19AH R | Low limit status register
LIMSTH F19BH R | High limit status register

Ficure 22: GPC® 188FPERIPHERALS MAPPING TABLE 1
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DEVICE REG. ADDRESS R/W MEANING
PPI 82C55 PA F200H R/W | Port A data register
PB F201H R/W | Port B data register
PC F202H R/W | Port C data register
RC F203H R/W | Control and command register
RTC S1 F280H R/W [ Units of seconds register
72421 S10 F281H R/W | Tenth of seconds register
Mil F282H R/W | Units of minutes register
MI10 F283H R/W | Tenth of minutes register
H1 F284H R/W | Units of hours register
H10 F285H R/W | Tenth of hours register; AM/PM
D1 F286H R/W | Units of day register
D10 F287H R/W | Tenth of day register
MO1 F288H R/W | Units of month register
MO10 F289H R/W | Tenth of month register
Y1l F28AH R/W | Units of year register
Y10 F28BH R/W | Tenth of year register
W F28CH R/W | Day of week register
REGD F28DH R/W | D control and status register
REGE F28EH R/W | E control and status register
REGF F28FH R/W | F control and status register
WR PROT WRP F300H W | Write protection register
DIP DSW1 F300H R Dip switch status register
SWITCH
AT#E/[I)TS A LED F340H W | Activity LEDS register

Ficure 23: GPC® 188FPERIPHERALS MAPPING TABLE 2

For further informations and the description of the above reported registers, please see the technical
manual oflGPC® 188F.
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GPC® 884 PERIPHERALS MAPPING

The two following tables report the complete peripherals mapping addresses@GReL88F
board.

DEVICE REG. ADDRESS R/W MEANING
A”%AE;SS@ IOBUS | FOOOH-FOFFH | R/W ﬁaziAsfe?j VO BUS management
RTC S1 F100H R/W | Units of seconds register
72421 S10 F101H R/W | Tenth of seconds register
MI1 F102H R/W | Units of minutes register
MI10 F103H R/W | Tenth of minutes register
H1 F104H R/W | Units of hours register
H10 F105H R/W | Tenth of hours register; AM/PM
D1 F106H R/W | Units of day register
D10 F107H R/W | Tenth of day register
MO1 F108H R/W | Units of month register
MO10 F109H R/W | Tenth of month register
Y1 F10AH R/W | Units of year register
Y10 F10BH R/W | Tenth of year register
wW F10CH R/W | Day of week register
REGD F10DH R/W | D control and status register
REGE F10EH R/W | E control and status register
REGF F10FH R/W | F control and status register
CONF. J1 J1 F100H R J1 stauts acquisition register
Wé‘g%H WDOG F600H R/W | Watch dog retrigger egister

Ficure 24: GPC® 884 PERIPHERALS MAPPING TABLE

For further informations and the description of the above reported registers, please see the technical
manual oflGPC® 188F
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MONITOR / DEBUGGER 188 DESCRIPTION

TheGDOS 188package includes a powerful and versaitamitor/Debugger. This software allows

to perform operations on the target board hardware resources and to debug at Assembly level the
application program. Sole of the possible operations are: input/output, verfy or replace the content
of the memory, CPU registers management, single step execution of an application program, break
points setting, etc.

When a reset or Power On occour,&20OS 188operating system checks the status of the working
modality selection jumper (described in the previous chapter) and cheks for the presence of the
AutoRun program; if such file is not present, orErebugmode is selected, the Monito/Debugger

188 is executed, displaying the following informations:

MONITOR 188 - GPC° ???? ffMHz  Vx.x

<Some informations about registers>

M188>
Here the generic indicationx replaces the version number, the indicati®@?replaces the name
of the target board used affdts frequence.

The following paragraphs reports several informations about the Monitor/Debugger 188 command
format and their parameters.

PARAMETERS FORMAT

Some of the Monitor/Debugger 188 commands require one or more parameters that the User will
have to type in an opportune format. The parameters can be of three different formats, in detail they
can be:

EXTENDED ADDRESSssss:0000
Both the SEGMENT register (inicated bgs$ value and the OFFSET register (indicate@dbygo
value are required.

OFFSET -00000r SSSS:0000
Only the OFFSET register (idicated bgog value is required; in fact the segment register value
cannot be changed even it is displayed.

BYTE or WORD bb or wwww
The value of a varible, given as byte (indicatedb)or as word (indicated bywww) is required,
for example by commands like a data output, registers write, fill of a memory area, etc.

The input of above described parameters is easied by the prompting of a default value or the last value
input for a particular command; this indication can be confirmed by presEimigr>, changed

typing directly another value or modified pressing tBaskSpace key. Also, an extended address

can be totally deleted simply pressing ttg&pace> key.

(GDos 188  Rel. 5.1¢
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INTERRUPT VECTORS

The Monitor/Debugger 188 uses, to insert the Break Points essential for the several debuggin
operations, the interrupt vect@and3. These vectors must not be used by the application program.

MONITOR / DEBUGGER 188 COMMANDS

The Monitor/Debugger 188 is provided with a set of commands that allow to perform all the typical
operations available with this kind of programs; these instructions are invoked by pressing a single
key when the prompt string188> is displayed.

The Monitor/Debugger 188 answers with the echo of the command and, eventually, waits for the
parameters input; completed this phase the requested command is executed, displaying its output,
then the prompt string is displayed again.

Every command can be aborted in any moment pressing=e key.

Here follows a complete list of the commands, the relative key and parameters, near a shot description
of the command itself.

LINE ASSEMBLER
Syntax: A  [Start = EXTENDED ADDRESS] <Enter>

Assembles the mnemonic code8086Assembly language directly into the memory, starting from
the specified address. To exit from the line assembler and return to the Monitor/Debugger prompt
string hit the €sc> key.

Mnemonic codes useThe mnemonic code for a FAR returnregf. The string manipulation
mnemonic codes must specify explicitly the string data size. For example, to move strings of words
(16 bits),movswmust be used, to move strings of bytes (8 bitg)ysb must be used.

Jumps and calls assemblinghe assembler program assembles automatically the SHORT, NEAR

or FAR jumps and calls, accoding to the way the destination address is typed. Itis possible to override
this policy putting tha@ear prefix (abbreviatable withe) or thefar prefix, as shown in the following
example:

M188> A 0100:0500

A>0100:0500 jmp 502 ; A short jump 2 bytes long
A>0100:0500 jmp near 505 ; A near jump 3 bytes long
A>0100:0500 jmp far 50A ; A far jump 5 bytes long

Distinction between byte and word memory locations When a parameter can be both a word or
a byte memory location, it is essential to specify the data parameter type usiogdiptr or the
byte ptr prefixes. Valid abbreviations ave andby. For example:

dec wo [si]
neg byte ptr [128]
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How to specify operands The line assembler uses the standard convention in conformity with

the operands enclosed in sgare brackets refer to a memory location. This is done because the
assembler cannot distinguish between an immediate operand and an operand indicating a memory
location address. The following exaple shows the difference:

mov ax, 21 ; Move the constant 21h into AX register
mov ax, [21] ; Moves the content of the memory location addressed
; 21h into AX register

Use of pseudoinstructions The line assembler is provided with two very common and useful
pseudoinstructions: db operating code that assembles bye values directly into memory and dw
operating code that assembles word values. Here follow examples for both operating codes:

db 1, 2,3, 4,"THIS IS AN EXAMPLE"
db ‘THIS IS A DOUBLE QUOTE: "'
dw 1000, 2000, 3000, "BACH"

The line assembler can recognize all the indirect register indicization forms. For example:

add bx, 34 [bp+2] . [si-1]
pop [bp+di]
push [si]

EXECUTION OF THE PROGRAM STORED AT EOOOOH
Syntax: B

Starts the execution of the program stored in EPROM or FLASH EPROM in the high AutoRun
priority area, corresponding to the add®e8600H(E000:0000, without checking for the presence

of the AutoRun sequence.

In case the EPROM or FLASH EPROM contains@120S 188software package, the PASCAL
188 compiler is executed, because, as previously stated, it is stored starting from that location.

MEMORY BLOCK COPY

Syntax: C [Block Start = EXTENDED ADDRESS] <Enter>
[Block End = OFFSET] <Enter>
[Destination = EXTENDED ADDRESS] <Enter>

Copies the memory block beginning at “Block Start” address and ending at “Block End” address,
starting from the work RAM memory location “Destination”.

Example If the User wants to copy the 64 KByte memory block, from EPROM or FLASH
EPROM, delimited in the range EOOOBHEFFFFH (from E000:0000 to EO0O:FFFF), to the location
01000H (0100:0000) in work RAM, then he/she will have to type:

M188>COPY FROM E000:0000<Enter> TILL EOOO:FFFF<Invio> TO 0100:0000<Enter >

(GDos 188  Rel. 5.1¢
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MEMORY BLOCK DUMP

Syntax: D [Block Start = EXTENDED ADDRESS] <Enter>
[Block End = OFFSET] <Enter>

Displays (dumps) the content of the memory block delimited by the “Block Start” and “Block End”
addresses.

Exapmle If the User wants to display the 32 KByte memory block in RAM Disk delimited by the
addresses 20000H27FFFH (from 2000:0000 to 2000:7FFF) the he/she will have to type:

M188> DISPLAY FROM 2000:0000 <Enter> TILL 2000:7FFF <Enter>

ONE WORD INPUT
Syntax: E  [Peripheral Address = WORD] <Enter>

One word is input from the I/O mapped peripheral, located at the specified address, then the 16 bits
result is displayed.

Example If the User wants to acquire the status of PPl 8255 port A and B installed@R@fe
188F or GPC® 188Dtarget boards, then he/she will have to type:

M188> E ---> INPUT (WORD) F200 <Enter> = "PB PA"

MEMORY BLOCK FILL

Syntax: F  [Block Start = EXTENDED ADDRESS] <Enter>
[Block End = OFFSET] <Enter>
[Data = BYTE] <Enter>

Fills the work RAM memory block, delimited by the “Block Start” and “Block End” addresses, with
the byte specified as “Data”.

Example If the User wants to fill the 64 KByte memory block in the work RAM delimited by the
addressed 01000H10FFFH (from 0100:0000 to 0100:FFFF), then he/she will have to type:

M188> FILL FROM 0100:0000 <Enter> TILL 0100:FFFF <Enter> WITH 55 <Enter>
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PROGRAM BLOCK EXECUTION

Syntax: G  [Program Block Start = EXTENDED ADDRESS] <Enter>
[Program Block End = EXTENDED ADDRESS] <Enter>

This command executes the memory resident program block delimited by the addresses “Program
Block Start” and “Program Block End”. In detaiBaeak Point (interrupt code 3) is placed at the
“Program Block End” address, replacing the code there present; if this block end parameter is
omitted, then no Break Point is set and the program is executed wholly.

If the application to be executed is stored out of the work RAM it can be only executed wholly,
because in this case it is not possible to place the Break Point.

NOTE When the program execution reaches the Break Point the Block End location is restored
with its previous value; If, for some cause, the Break Point location is not reached, it is always
possible to restore its previous value restarting the Monitor/Debugger 188, resetting the target board,
and restore the original code answeNng the requesRESTORE OLD BREAK AT ssss:0008

that is prompted.

Example If the User wants to execute a 4Kbyte program block, stored in the work RAM and
delimited by the addresses 010006iLFFFH (from 0100:0000 to 0100:0FFF), then he/she will have

to type:

M188> GO FROM 0100:0000 <Enter> TILL 0100:FFFF <Enter>

COMMANDS LIST PRINT
Syntax: H
The complete list of Monitor/Debugger 188 commands is displayed, followed by a short description
of the commands themselves.
ONE BYTE INPUT
Syntax: I [Peripheral Address = WORD)] <Enter>

One byte is input from the I/O mapped peripheral, located at the specified address, then the 8 bits
result is displayed.

Example If the User wants to acquire the status of Dip Switch bank installed GPGe 188F
or GPC® 188Dtarget boards, then he/she will have to type:

M188> E ---> INPUT (BYTE) F300 <Enter> = "DIP"
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EXECUTION OF THE PROGRAM STORED AT FOOOOH
Syntax: J

Starts the execution of the program stored in EPROM or FLASH EPROM in the high AutoRun
priority area, corresponding to the addfé8800H(F000:0000Q, without checking for the presence

of the AutoRun sequence.

In case the EPROM or FLASH EPROM contains@®0S 188software package, theTOOLS 188
program is executed, because, as previously stated, it is stored starting from that location.

MEMORY BLOCK DISASSEMBLE

Syntax: L [Block Start = EXTENDED ADDRESS] <Enter>
[Block End = OFFSET] <Enter>

Disassembles then displays, in Assend@lg6language, the content of the memory block delimited
by the addresses “Block Start” and “Block End”.

Example If the User wants to display, in Asseml@§86language, the content of the memory
block delimited by the addresses 010G9BILOFFH (from 0100:0000 to 0100:00FF), then he/she
will have to type:

M188> LIST FROM 0100:0000 <Enter> TILL 0100:00FF <Enter>

ONE BYTE OUTPUT

Syntax: O  [Peripheral Address = WORD] <Enter>
[Data =BYTE] <Enter>

The byte “Data” is output to the I/O mapped peripheral corresponding to the specified address.

Example If the User wants to activate the LD3 activity LED installed3#C® 188For GPC®
188Dtarget boards, then he/she will have to type:

M188> OUTPUT (BYTE) F340 <Enter> WITH 01 <Enter>
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ONE STEP PROGRAM EXECUTION

Syntax: P <Enter>
One step of the program is executed, starting from the extended address detern@igedP by
register; if the step contains a CALL instruction, then the called procedure is executed completely;
otherwise the single instruction is executed. At the completion this command displays the values of
all the registers and the next instruction disassembled.
NOTE This command requires the insertion of a Break Point in the application program, so the
program must be stored in thework RAM.
GDOS 188 RESTART

Syntax: Q
Restarts completely theDOS 188operating system, checking again the jumper status and for the
presence of the AutoRun program, as if a reset or a Power On had occoured.
REGISTER DUMP OR MODIFY

Syntax: R  [Register Name (optional)] <Enter>
This command displays or modifies the content oBO&L88CPU (or derivates) registers.
If the “Register Name” parameter is omitted, then the content of all the registers will be displayed,

otherwise the content of the specified register may be modified.

Example If the User wants to store the word 55AAH into the AX registern then he/she will have
to type:

M188> REGISTER name (<Enter> show all registers): AX <Enter> = 55AA <Enter>

MEMORY DATA REPLACEMENT
Syntax: S [Start = EXTENDED ADDRESS] <Enter>

This comman allows to replace a serie of bytes in the work RAM, starting from the address specified
by “Start”. After this command has been confirmed, the following informations will be displayed:

S> ssss:0000 = bb WITH

Where sss:000as the starting location, previously typed, dntds the data currently stored in it.

(GDos 188  Rel. 5.1¢

Page 57




(MG’ Uﬂ grifo ® ITALIAN TECHNOLOGY

At this point, the following operations are possible:

<- key> To display the previous memory location

<Enter> To display the next memory location

[New Data = BYTE] <- key> Replaces the data in the current location with “New
Data” and displays the previous memory location.

[New Data = BYTE] <Enter> Replaces the data in the current location with “New
Data” and displays the previous memory location.

<Esc> Return to the Monitor/Debugger prompt

NOTE After a byte replacement, a verify of the write operation is performed; in case of error
Monitor/Debugger 188 presumes that the address of the failed write operation is inside an area
provided with a write protectin circuitry (like RAM Disk @PC® 188FeGPC® 188Dboards). Then

the program asks a confirmation before repeating the operation, which is executed managing
opportunely the write protection circuitry (essential to write a byte into a proteced memory area);
after the completion of this operation no more checks are performed.

Example Ifthe memory locations 01000H and 01001H (0100:0000 and 0100:0001) of work RAM
contain the byte FFH and the User wants to change these values with, respectively, 55H and AAH,
then he/she will have to type:

M188> SUBSTITUE AT 0100:0000 <Enter>
S> 0100:0000 FF WITH 55 <Enter>
S> 0100:0001 FF WITH AA <Enter>
S> 0100:0002 = xx WITH <Esc>

EXECUTION OF ONE OR MORE INSTRUCTIONS
Syntax: T  [Number of steps = WORD] <Enter>
Executes the number or program instructions, indicated by “Number of steps”, starting from the
extended address stored in @8:IP registers.
At the completion of each step this command displays the values of all the registers and the next

instruction disassembled.

Example If the User wants to execute three instructin of the application program, then he/she will
have to type:

M188> TRACE 0003 <Enter>
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ONE WORD OUTPUT

Syntax: U  [Peripheral Address = WORD] <Enter>
[Data = WORD] <Enter>

The word “Data” is output to the I/O mapped peripheral corresponding to the specified address.

Example If the User wants to write the bytes 55H and AAH to the PPI 8255 ports A and B, then
he/she will have to type:

M188>U ---> OUTPUT (WORD) F200 <Enter> WITH AA55 <Enter>

INTEL HEX FORMAT VISUALIZATION

Syntax: W  [Block Start = EXTENDED ADDRESS] <Enter>
[Block End = OFFSET] <Enter>

This command displays,in Intel HEX format, the content of the memory block delimited by the
addresses “Block Start” and “Block End”.

Example If the User wants to display, in Intel HEX format, the 32 KBytes memory block in work
RAM delimited by the addresses 01000BBFFFH (frol 0100:0000 to 0100:7FFF), then he/she will
have to type:

M188> WRITE FROM 0100:0000 <Invio> TO 0100:7FFF <Invio>

FILE RECEPTION
Syntax: X  <Space Key (file type selection)> <Enter>

This command receives a file,Binary or Intel HEX format, from the target board consolle line
and storesitinwork RAM or in RAM Disk. The file type selection is performed througtsibece>
key, then it must be confirmed by press#ignter>.

Binary format file The program is stored starting from the location indicatedCBylP
registers, which contain the default valli®0:0000when a reset or a Power On occour. When the
Monitor/Debugger 188 begins to reveive a binary file, it waits for the transmission of the first byte,
stores it into the specified address, then waits for a Time Out of@d®uatsecif no other character

is received by this time amount, the file transfer is considered completed.

Intel HEX format file The program is stored starting from the location indicated inside the file
itself; if it doesn't contain informations about the segment, then the default segme@\ilise
assumed. The Monitor/Debugger 188 end the file transfer when it receives the closing record
described by the Intel Hex standard; it is also possible to abort the transfer operation in any moment
pressing the Esc> key.
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Here follows the Monitor/Debugger 188 commands summarizing table.

COMMAND KEY PARAMETERS
Line Assembler A [Start = EXTENDED ADDRESS] <Enter>
Execution Of The Program B
Stored At EOOOOH
[Block Start = EXTENDED ADDRESS]<Enter>
Memory Block Copy C [Block End = OFFSET] <Enter>
[Destination = EXTENDED ADDRESS]<Enter>
Memorv Block Dum D [Block Start = EXTENDED ADDRESS]<Enter>
y P [Block End = OFFSET] <Enter>
One WORD Input E [Peripheral Address = WORD] <Enter>
[Block Start = EXTENDED ADDRESS]<Enter>
Memory Block Fill F [Block End = OFFSET] <Enter>
[Data = Byte] <Enter>
, [Program Block Start =EXT.ADDRESS]<Enter>
Program Block Execution G [Program Block End = OFFSET] <Enter>
Comands List Print H
One BYTE Input I [Peripheral Address = WORD)] <Enter>
Execution Of The Program 3
Stored At FOOOOH
. [Block Start = EXTENDED ADDRESS]<Enter>
Memory Block Disassemble L [Block End = OFFSET] <Enter>
[Peripheral Address = WORD] <Enter>
One BYTE Output @) [Dato = BYTE] <Enter>
One Step Program Execution P <Enter>
GDOS 188 Restart Q
Register Dump Or Modify R [Register Name (optional)] <Enter>
Memory Data Replacement S [Start = EXTENDED ADDRESS] <Enter>
Executhn Of Qne Or More T [Number of steps = WORD] <Enter>
instructions
[Peripheral Address = WORD] <Enter>
One WORD Output Y |ipato = BYTE] <Enter>
Intel HEX Format W [Block Start = EXTENDED ADDRESS]<Enter>
Visualization [Block End = OFFSET] <Enter>
File Reception X <Space Key (file type selection)> <Enter>
Ficure 25: MoNITOR/DEBUGGER 188COMMANDS SUMMARIZING TABLE
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TOOLS 188 DESCRIPTION

GDOS 188package includes a powerfull utility program callédOLS 188, the purpose of this
software is to easy the management of some target board resources; in fact it is possible to format
RAM Disk, copy P.C. files to RAM Disk and viceversa, rename or delete files, set the Real Time
Clock, etc. Please remark that the several operations that involve a P.C. file manipulation will be
possible only if the GET188.EXE program is running on th P.C. itself.

Here follows a description about how to execute TOOLS 188, the several commands available and
a short explanation of their use.

EXECUTING TOOLS 188

TOOLS 188, as explained in the paragraph “EPROM OR FLASH EPROM ORGANIZATION", is
stored in the low AutoRun priority area (address&®A00H = FO00:000Y to execute itis essential
to follow these steps:

1) Connect serial line A(consolle) of the target board to a P.C. serial line thorough the
communication cable described in the paragraph “SERIAL COMMUNICATION CABLE".

2) Connect the working modality selection jumper to activate the Debug modality, as described
in the paragraph “RUN / DEBUG MODALITY SELECTION".

3) ExecuteGET188 program on the development P.C. connected to the target board.

4)  Select the opportune configuration for the P.C. serial line (Com and Baud Rate), according to
the current hardware configuration of the target board, through the “Serial Port” option of the
“Options” menu ofGET188 program.

5) Activate the intelligent terminal emulation through the “Terminalt” option of the “Options”
menu ofGET188 program.

6) Reset or supply the target board to execute Monitor/Debugger 188.

7)  Give the execution command typing'.“

8) TOOLS 188 starts its execution, displaying the following informations:

TOOLS 188 - Ver x.x - GPC°???? ff MHz

CHANGE DRIVE
COPY FILE

DELETE FILE from M:
RENAME FILE on M:
FORMAT M:

SET RTC

EXIT

<Informations about RAM Disk M>

Where the generic indicationx replaces the version number, the indicati®f?replaces the name

of the target board used dffids frequence; “Informations about RAM Disk M” reports indications
about the RAM Disk status (if it is present, if it is formatted, number of KByte available, etc.) and
eventually the file directory.
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TOOLS 188 COMMANDS

TOOLS 188 makes available several commands, that can be selected in an easy and intuitive way.
Infact, through thedp Arrow >and Down Arrow > keys, itis possible to move the selection inside

the main menu, highlighting the desired command, then confirm it predSiigrs.

Any selected operation can be aborted during the parameter input phase presdtsgthey

Here follows a short description of all the several commands executable and their parameters.

DRIVE SELECTION AND DIRECTORY VISUALIZATION

This option is executed selecting BHANGE DRIVE command from the main menu and allows
to select the drive, both a P.C drive or RAM Disk, then to display its content.

To perform this operation it is essential to specify the letter associated to the desirerdeve (
DRIVE); the list of the files stored in the disk current directory will be displayed.

This listis structured in pages48 file nameseach,the pages can be scrolled through®age Up-
and Page Dowrr keys.

NOTE
This command can be executed only if@G€T188.EXE program is running its intelligent terminal
emulation on the development P.C.

FILE COPY

This option is executed selecting ®®PY FILE command from the main menu and allows to copy
one or more files between two drives, both a P.C. drive or RAM Disk.

To performthe file copy itis essential, as first, to type the letters specifing the sourc OtRCE
DRIVE) and the destination drivBEST DRIVE); next, the current directory of the source disk will

be displayed and through th&g Arrow >,