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Introduction

This manual contains all the current deatils of peripherals for the
Amstrad 464, €64 and 6128 computers that are available from DK'tronics,

All peripherals are supplied with comprehensive software in cassetite,
disc or ROM format and are usuwally controlled through BASIC via Resident
System Extensions, (REX's), As such the new commands are preceeded by
the (BAR} 1 symbol which is obtained by pressing the <SHIFT: kay
together with the @ key,

Throughout this manual all command key entries are shown enclosed in the
symbols < », ie <ENTER:,

The command keys are given as follows |-

<ENTER>
<CLR>
{CTRL>
<GHIFT:
L COPY>
<ESCY
<TAB>

All text, numeric entries are inclosed within the symbols ' ', ie type
in 'ilightpen',

If the user is required to enter valuss for the REX commands then these
are enclosed in the brackets {1,

When ever the user is required to enter data for the various REX's then
the syntax is as given in the example below:-

isavew, [ window number 1,0 bank 3

Therefore the user wowld actually type in the following: -
prass <SHIFT: together with the @ key ,to obtain the (bar? symbol,
then type in 'savew,5,2' then press <ENTER»

-

where window number = § and bank = 2

AMSTRAD PERIPHERALS
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GRAPHICS LIGHT PEN

tronics graphics lightpen is compatibl b . e A
= H = Lompa le with the - . o
ad DDT 1 interfaces 5 e ith the G764 % (THME4E ¢

Y s T
prligd with & sophisticated graphics package in both cassetts
it WErG EN ) ' o

colour palette

‘nudge’ control for 1 pixel accuracy
brush choice

text handling

user defined sprites

magnify

shrink

circles

rectangles

lines

furves

colour fill

tapa and disc facilities
picture storage and retrieval
pen calibration utility
printer dump
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GRAPHICS L IGHTPEN MANUAL
WARNING

This unit must be used in accordance with these instructions. Never plug
in or remove the interface without first disconnecting the power from
the computer, Failure to follow these instructions may result in damage
to the interface or the computer,

1,1 INSTALLATION

Te =et up your Graphics Lightpen, TURN OFF THE POWER TO YOUR AMETRAD,
then plug the interface into the disc port on the CPC 464 or the
expansion port on the CPC ER4/E128,  If you tave a disc drive (4641 then
fit the disc drive interface onto the back of your lightpen via the
through conmector,  Attach the lightpen itself to the jack socket on the
laft side of the interface,

The DK'Tronics Graphics Lightpen is compatible with the Amstrad disc
Arive (DDI-1) and the DK'Tronics speech unit, and any combination of the
three can be used,

Now turn on your computer,  The computer should initialise normally,  If
it does nat, switch off the power to the computer by the switch on tha
monitor and check that all the connections have been nade corractly,
Now zwitch on again, Dus to the construction of the monschrone monitor,
you may have to wait a short while before switching on while the monitor
resets power to the computer, this is quite normal,

1.2, 1 SOFTWARE LOADING DETAILS (cassatte)

Your Graphics Lightpsn can be used directly trom BASIC or machine-code
programs of your own, but the graphics package supplied illustrates what
can be achieved with the lightpen and serves as a useful demonstration
of its powers, It is alse a powerful program in ite own right as shown
by the artwork on the packaging, which was drawn wsing the Graphics
Lightpen,

To load, simply place the cassette in the tape drive, press <PLAY:, and
type 'RUN "' and press <ENTER>, The program will now load into the
computer,

1f you have an Amstrad disc drive attached to your computer then you
need to type CITAFE' and press <ENTERD, Now type ‘RUN "' and press
<ENTER:, The procedurs for lpading on the Amstrad gE4 is similar ewcept
yio nesd to atiach an sxternal cassstte unit befors using the above
instructions, Full instructions on loading tapes may be found in your
Amstrad manual,

The tape is recordsd on both sides using SPEED WRITE @ and is NOT
+

protected, so that users with digsc dvives may copy the software to disc,

and a half minu the Graphics Fa qe should have loaded,

AMSTRAD BRAPHICS LIGHT PEN -1
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1,2,2 SOFTWARE LOADING DETAILS (ROM)

All that is required to run the ROM software is to type in “|lightpen"
then press <{ENTER:,

1.3 RUNNING THE PACKAGE - BASICS

Once the program is run, the screen will clear to a white background
with a blue border and a menu will appear, A menu is a list of tasks
which the computer can carry out, Instead of you having to tell the
computer what to do by using symbols and words (like in BASIC), it
enables you to select from a certain number of functions, Compare this
to the menu you might find in a restaurant, The menu saves you having
to ask for meals which are not available, and reminds you of the kinds
of dishes that you can have, Similarly when you want the computer to
draw a circle or edit some screen, you simply select an item from the
mend, To make the things easier to remember, all the choices are in the
form of pictures, These express what the function is without using lots
of textt

This is the first of several menus which hold up to five choices
represented as pictures or 'ikons', Pointing the lightpen to each ikon
will make a set of white brackets appear around the ikon, This
indicates which choice you require, When the brackets are around the
ikon you reguire, press either <ENTER> key to make your choice,
Remember to leave the lightpen pointing at the ikon while you press
<ENTERX,

If you wish, the selection cam alsn be made by pressing the number keys
‘1' through to '5' and then <ENTER>, This is usefyl for making choices
before the pen has been calibrated, You can change your mind once you
have pressed a number key, but you camot use the lightpen to sslect an
ikon again until the next menu appears, Once <ENTERY has been pressed
your choice is made, however pressing <ESCH will get you back to where
you were,

Fractice pointing the lightpen at the ikons to make choices and sgee
whare you get to! Remember <ESC> will always get you back to the last
MENU, .

When you are familiar with choosing ikons, press <ESC> until the vary
first menu appears on the screen, This is the LOADING and SAVING menu
and allows you to load and save pictures you have drawn to tape or disc,
The menu will look different depending on whether you have a disc drive
attached: -
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Disc Connected Tape only
oz | Load from | o=o | Load from
: cassette | W cassette
7 5 Save to
7. - cassette

N

; Load from | fo > Save to
@E disc ' d cassette
S Save to
ﬁ disc .
NEXT] NEXT 7 NEXT

@ MENU MENU

;

Foint o the last ikon 'NEXTY or press ‘5, Then press <ENTER:, A nzw
menw will appear with just three ikons:-

Clear the
Screen
Calibrate
Lightpen

NEXT NEXT
— MENU

The first ikeon will clear the screen's contents and ghogld pe careful{?
used!  The sescond allows you Lo enter the lightpen cgllgrﬁtlon rnutmhu.
Point the lightpen at the calibrate ikon and press <ENTER» to confirm
your chioice,

A target like the ikon itself will appear on tp? sCreen, Now hmi?‘the
liqhtﬁen up against the screen in the centre, I all is well the td\ge%
will hover divectly under the top of the pen, Inc?ease ar decrease‘?if
brightness and/or contrast on your monitor o Y until &b ta}g:;
follows the pen to &ll corners of the screen, For best response hélx
the pen pevpsndicular to the sorsen, toucﬁ;ng the glass and keep you
arm well supported to prevent your hand shaking,

Once you have got the target to follow the pen, reduce—the brightness
until youw get best results with minimum brightness, e target may
iitter! to a greater or lesser degres but this does not matter as you
will see when using the 'nudge' feature,

AMSTRAD GRAPHICS LIGHT PEN
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The target may ssem to be a short distance away from the tip of the

tightpen, If so, you can adjust the centre of the pen by using the
Amstrad's cursor keys, - B

QIS

Hold the pen very steady and press ths respective directions Lo nove the
cross under the tip of the pen, Praess <ENTER> to record this new
:—sett.njr_:_; T to leave the setting unchanged, Youw can vecalibrate at
any bime during wsing the program,

Yuu\* lightpen is now fully functional and calibrated, Do not worey if
Jt doss not seem accurate enough for fine line drawing ~ wusing the
DETronics 'nudges' feature the pen can draw as accurately as you wishi-

Tha 1.as;; merd will reappear,  Select the NEXT' ikon and press <ENYVER>
o confirm your choice, A new wenu will asppear -

DRAW

MODE

g't;_ FILL

o MODE
ﬁ PAINTBOX
PALETTE

% BRUSH

| A SIZE

(NEXT] NEXT

MENU

You are now in the third menu, Pressing {ESC: will make the previous
mENS  Sppear, Press <ESC: again and the first menu will appear,
Fressing <ESC:> again will not take you to any further menus, Select
NEXT' to get into the second menu, then 'NEXT® again to get back to the
third menu,
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*¥% REMEMBER X%

Pressing <ESC> whilst a menu is on the screen will take you BACK
one menu,

Pressing <ESCY> whilst you are performing some action on the screen
{eg Calibrating, Drawing} will simply make the current menu
reappear,

In all cases, selecting 'NEXT' selects and displays the next menu.

There are five main menus and ssveral sub-menus, You now know enough o]
flick through the five menus and back again but do not select any
function as yst,

Go back to the third menu and select the third ikon, & paint palette, A
paint box will be displayad {different tones on the monochrome monibord,
Use the lightpen or numbar keys ('1' to 3') to select a colour/tong
from the box,  The paint box is surrounded by 3 yallow boarder, you Can
use this tn select the darker colours by pointing the pen to the border
next to the required colour,

X%% REMEMBER *%%

The lightpen needs light to work ~ it will not pick up on dark
colours or tones,

Select a bright colour/tone and press SENTERD o confirm your choice,
If you press <ESCH then the colour will remain the same and you will
return to the last manu,

Mow select the fouwrth ikon, the pencil lkon, A menu of pencil size
will appzar and you can select any size you want! The bottom ikon iz
spray can! this produces a splatter effect like an airbrush, For
<ENTERF to selact your pencil,

N

When you return to the third menu, point the lightpen to the first ikon
and press <ENTER> to confirm your choice, Yo are now in draw mode!

There should now be a clear screen with a single small cross under the
lightpen, This cross represents whare the computer ‘sees’ the lightpen,
Freseing <ENTER» will draw a blob using the pencil and colour/tone you
salected, Move the pen around the screen and prass (ENTER? again, More
blobs will appear! If you keep the Large <ENTER> key pressed down, then
repeated blobs will appear and in this way you can shade in areas of
sCreen,

Now press the space bar, A continuous line will be drawn from the last
point to the tip of . the lightpen, If you are using a thin pencil then
you can keep the space bar pressed and draw sequence of lines guite
quickly, If you are using a thick pencil then you may have to move the
lightpen more slowly,
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Whan you are fad up, try pressing <ESCr and changing ‘e colours and

pencil sizes as outlined beforehand, Also try clearing the screen by.

pressing <ESCH twice and going back to ths second mena,

When you have finished making patterns on the screen using the drawing
s, clear the screen then enter draw mode again,  Now move the pen to
the top right hand corner of the screen withoul pressing any key, Now
press one of the cursor keys and notice what happsns,

The cross has now halted in one position and can only be moved by using
the four cursor keys,  This is the ‘nudge' feature which BB you Can

move the oross to oa sing piwel, Fressing <ENTER: or the SPACEBAR
willstill have the same 2ffect as before,  If you press <COF then the
cross will once move move with the lightpen, Try to draw some shapes by

moving the oross, pressing TER: then moving the oross io another
point, use the '‘nudge’ festure to move the <ross to an exaclt position
for say & square o a triangle, Now press the SPACERAR to draw a line
to that point,  Finglly, use the '‘nudge’ to link the final edne of Yo
shape to the starting point,

1.4 FILLING IN SHAPES

When you have your shape on the screen you may wish to fill iu the
centra with a colowr/tone, Fress  (ES o re-enter the third menu,
Then select the second ikon, the tap! After you press <ENTER®, the menu
will disappsar and the cross will reappear,  Move the cross so that it
is inside the shaps and press <ENTER:, If youw want to i1l in small
shapes whare it is difficult to move the tip of the light pen into the
centre of the shape, then move the cross close to the shape, then use
the ‘nudgs' fzature Lo move the cross into the act arpa to be filled,
Then press <ENTER» as before,

Watch out for shapes which have 'a leak'! Any shape which is not fully
enclosed will let the ink spill out until it fills the whole screen,
You can still press <E to stop g fill whilst it is in action, It is
worth remembering that whatever colouwr sxists at the point where you
start filling is taken as background colour, Hence you ran remove
obizcts by filling in a shape with white colour,

The best way to learn how to wse fill is to ewperiment with lots of

different shapes drawn in draw mode, then fill them in, Remember to
change the paint colour and pencil size, You may even like to try ang
fill the outline of a shaps, If you wse a thick line, then you can

change the colour of the ocutline in one fi1l command,
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1.5 DRAWING CURVES AND COMFLEX SHAFPES

Selact the fourth meou -~

RUBBER BAND
E::}T TO NEW PIN

OUTLINE LAST
E RUBBER BAND

S5O PAINTBOX
e PALETTE
J PENCIL

% SIZE

INEXT] NEXT

—5 MENU

ing comnplex shapes ov curves, the software mal
¢ostratohed betwesn ‘drawing pins',  For oinstance, a
deved as a series of short lines:i~-

use of 'rubber
curve can ba

Or aven;—
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The Graphics package allows you to define a shape on the screen using
one rubber band and up o twenty drawing pins, This feature is most
wseful becauss just as real drawing pins can be rvemoved, s can the
imaginary computer drawing pins,

Once you are happy with the shape you have drawn, the computer removes
the rubber band and pins then subtlines the shape in the current pencil
and colour/tone,

G back to the second menu and clear the scresn,  Then return to this
menu and select the first ikon,  Fress <ENTER» to confirm your chojfes,
A cross like the one uwsed in draw and fill mode will appear in the
tottom left of the screen, The first effsct that you may notice is that
the cross doss not follow the lightpen, This is because the cross is
initially locked in position and will only move to the lighipen when

PY: js pressed, Try kseping <COPY:r pressed and waving the lightpen
the soreen, The cross represents whare the first drawing pin (or the
art of & shape) will go, Let the <COPY:> key go and the cross will
ek into position, It can now be finely adjusted by using the cursor
ksys,
When you have the cross just where you want it, press <ENTER>, The
cross now beoones a pin, and ons snd of the rubber bDand is f tha

n,  If you vow press CCOPYr again while wmoving the lightpen on the
reen, vou will zes & line from the first pin to the cross at the tip
the lightpen, The ling will not affsct anything alrsady on the
ean,  Press <ENTER: after the line is corvect, This will insert the
ond pin into place and the rubber band is held betwesn the two pins,
vt press (COFY> again a second line will rome from the last drawing
I fis you continue putting pins down, the shape grows, Up 1o twenty
ins can form the rubber band into mavy complex shapes,

Far very small shapes you may not even want to use the lighipen for
ioning of the small oross,

If you make & mistake in the shape you have drawn, press <DEL: to remove
Lhe drawing ping in the reverss order to which you placed them,

Once your shape is finished, press <E5C: to enter the fourth menu, You
may now wish to select a colour and a pencil to use, then select ikon
number  two, outline rubber band, On pressing <ENTER> the menu will
briefly disappear, the computar will vemove the rubber band, and then
putline the path of the rubber band with the pencil and colour you have
just chosen,

The rubber band, although invisible, is still active, and can be reused,
Ty choosing a different pencil, then selsct the second ikon and outline
the rubber band in & different pencil, You can repeat this as many
Limes as you like, wntil you wse the rubber band mode again by choosing
ikon number one,

Try wsing the rubber band to draw some shapes on the screen and see if
you can fill them in different colours,

1-8 AMSTRAD GRAPHICS LIGHT PEN
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If you run out of rubber bands, then return to the menu and outline that
section of the shape, then continue the rest of the line by entering
ikon one again,

MOTE: If you define a rubber band and do not use it, whan you salect
the rubber band ikon again, the last rubber Dand will still be din use
and you may have to press <DEL: to remove it

1.6 CIRCLES AND RECTANGLES

Selact the fifth menu:-

Draw circle

Draw
D rectangle
™7
A
L J

Copy cursors

C Text Entry

PARRORL
L__J Scratch Pad

Civcles and rectangles can quickly be deawn by wsing the rubber band to
specify details about these shapes as follows:-—

CIRCLE:—

Point on circumference

CENTRE x”

AMSTRAD GRAPHICS LIGHT PEN i-9
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RECTANGLE (or SQUARE):-

Pin 2
/ /
e
/ .
e
e
///
Pin 1 Xz S
1.6,1 CIRCLE DRAWING
Enter rubber band wmode Cikon 1, menu 43, Move the oross to where you
want the centre of the circle to be, (By pressing <COPY: using the
nudge keysd, Then fix that centre point by pressing Mo
stretoh out a rubber band to become the desived radius, (That is, thea
eross is = point on the civcwmference of the circlel, HNow fix & second

pin using CENTER:, then press <

Once the radius is defined, select the ‘NEXT' ikon to enter the fifth
maEny, MNow tothe sivecls ikon on the top of the manu, The compuier
will now draw 2 circle around the defined radius in the current pencil
and colour,

Note that the compuisr will refuse to draw & circle if it goes off - the
sCrasn, If the computer doss vefuse to draw a cirvcls, try shortening
the radius, or moving the centre,

1.6,2 RECTANGLE DRAWING

The procedure is almost the same as for the civole above, except that
the two points defined are the ends of one of the diagonal lines through
the rectangle, When you enter the fifth mwenu, select the second ikon
tthe vectangle) and press <ENTER:, The oomputer will now draw s
rectangle around the diagonal you have just defined, in the current
pencil and colour, it does not wmatter which divection your diagonal
qoes, as long as it is not a horizontal or vertical line,

MENU REFETITION; -

You may have noliced that the pencil and paletie ikons appear on more

than one menu, This is just to make selecting of oolour and pencil
easier,
1-1¢ AMSTRAD GRAPHICS LIGHT PEN
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1.7 COPYING, EXPANDING AND SHRINKING

(ften when you have drawn ong complicated shape on the screen, you want
to make copies of it, Copies can be easily made, or even copies which
are bigger or smallar than the original,

To demonstrate this facility, first clear the screen, then draw a circle
in the centre of the screen (see section 1,6,1), Now enter menu five
and select the third ikon, Press <ENTER? to confirm your choice, A
sub-manu will sppear containing only two ikons:-

. ' L Copy and
r A Expand
L oJ L 4
r ‘I’

I | Shrink
L Jue 4

The first ikon represents the copy with possible magnify, The second
ikon is the copy with possible shrink,

Select the first ikon, and press <ENTER>, The menu will disappear and
your circle will be on the scraen, Somawhers on the screen will be a
et of green (lighter on monochrome’ {lashing corner brackets,

Press 4COPY» and move the lightpan on the screen, The brackets can be
positioned in the same way as the rubber band crose, Use the cursor
keys o fix the final position of the brackets,

The brackets surround the block which you want to copy, Try io get your
circle into the cantre of the brackets, If the circle is too big f(which
it probably will be!l}, then try the following:-

1, Press down the ahift key with one finger, then press the cursor
kays,

2. Prass down the <CTRL> key with one fingar, then press the cursor
keys,

You should have noticed that the size of the brackets actually changed,
and in this way try to get the cicle to fit into the brackets,

AMBTRAD GRAPHICS LIGHT PEN =1
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Even after you have changad the size of the brackets, you may move them
by pressing the cursor keys unshifted, or moving the lightpen while
pressing <COPY:, Notice how the brackets will not go of f the edge of
the screen,

Mow that you have the area of screen you want to copy defined, you need
to tell the computer whers to copy it to,
Fress <DEL:, There are now two sets of brackets on the screen (although
when you first prass <DEL> they are on top of each other), Keep <COPY:
pressed and move the lightpen on the screen, Noltice now that the secons
cursor is blue (or dark on monochroms?) and flashing and that the fivst
brackets is no longer flashing, Hence it is easy to tell which
is under lightpen control by which set is flashing, Fressing
again will swap back and forth between the tws cursors, Now when
alter the size of bracksts, you will =ffect the size of both

CUrs0rs,

Move the second set of brackets to a different position, using the
nudge . feature for final setiing, Now press <ENTER:, Tre computer
will copy the ares of screen in the first set of brackets into the
second set of brackets,

When the copy is complete (the speed of copy depends on how large the
brackets are), the original grean/light set of brackets will veappear
and you can do another  copy, Press <ESCr to exit when youw have
finished, The green/light brackets stay in the same place at the same
size, so for multiple coples, simply press <DEL: and move the blue/dark
'TOY cursor to oa new position and press (ENTERD,

Fress <ESC: to return to the fifth menu as normal when you have finished
with copying,

1.7.1 HOW TO ENLARGE AN OBJECT

Clear the screen and draw & very small rectangle in the bottom left of
the screen (about six pixels high by eight wide) (see section 1,627,
When you are in menw five, selact the third ikon (the one with two copy
cursor brackets), Now select the top ikon in the next menu, (the one
showing a small green/light copy cursor and an arrow pointing to a
larger blus/dark copy cursor?,  As before, move the green/light set of
brackets so that they just surround the rectangle yow have drawn, (Do
not make the cursor too big yetl,

Mow split the brackets up by pressing <DEL> and move the blue/dark set
of brackets to the centre of the screen, If you were o press (ENTER:
now, you would make a copy of your rectangle, However, before pressing
JENTER:, press the '2' key, This stands for double size, The blua/dark
set of brackets now doubles in size, Fress <ENTER> now and see what
happens, The computer should have copied the rectangle into tha
blue/dark brackets at double it original size,

1-12 AMSTRAD GRAPHICS LIGHT PEN
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Try repeating ths above instructions, but prass '3 instead of '2'. T
stands for treble size, Try once more using '4' for guadruple size,

Thae keys ‘1' to ‘4' sat the magnification facior wheve ‘17 is the same
size as original,

When you are defining the positions of the two cursors try setting
magnification '4', then increasing the physical size of the cursors by
pressing SHIFT and the cursor keys, fAs you increase the size of

green/light ‘FROM' cursor, the size of the blue/dark 'TO' cursore ge
accordingly,  When the blue/dark cursor gets too big it will revert
lowsr magnification, eventually the two cursors will be the same

Because of this you may need to do some copies in two or more s
However if you then shreink the physical size of the green/light p
brackets, then the blus/dark set will attain the maximum magnification
up to that which you have sat,

1,7.2 HOW TO REDUCE AN OBJECT

The method used to shrink an object is similar to expanding an object
but you nead to use the second ikom on the copying sub-menu,

NOTE: In this mode the arsa of scresn is copied from the blus/davk sai
of brackets to the green/light set, Do not mix wup the two or else you
may lose your picturs by copying a hlank space anto your picture!!l!

Draw & large rectangle in the centre of the screen using the thickest
pencil (the fourth ikon on the pencil menu) (see section 16,3, Mow
enter the copying sub-menu  and select  the second  ikon, (a large
blus/dark cursor with an arrow pointing to a smaller green/light setl,
The menu will disappear as novmal,  The green/light cursor is still the
amallar of tha two cursors, Prass a numbar ‘10 to 40 for raduction
factor, ‘4' is four times swaller while '1' is the same size, Maw
press <DEL> to allow you to wove the blus/dark curgor around  yaur
rectangle, use the <SHIFT: key and the cursor keys to enlarge the size
of the brackets,

Use the <CTRL> key and cursor keys to reduce the size of the
brackets,Now press <DEL> again and move the gresn/light set of brackets
to where you want the area of screen to go, Fress « and the
rectangle will be shrunk into the green/light copy cursor,

It does not matter 1f the two sets of brackets overlap, however you may
lose the original shape if tha 'TD' cursor covers it,

The best way to get to know the copying system is by trial and error,
You may wipe out a few drawings on the way but this is better than
losing a screen you may have spent hours designing, Remember if you are
unsure, press <ESCr and start again rather than forgetting whether you
are in expand or shrink model Once youw can use the copy cursors
skilfully vyou will be surprised just how useful and ‘simple’ they
becomes,
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1.8 ENTERING TEXT

If you want to label any of your drawings then use the text feature,
When you are in the fifth menu, select the ABC ikon, and press <ENTER:
to confirm your choice, A sub-menu containing three ikons appears:—

'A B CI HORIZONTAL
TEXT

W
o0 VERTICAL
- TEXT
SG PAINT

O PALETTE

W'le. >

Select & suitable colour/tone using the third ikon, then select the
firgt ikon for horizontal text, After you press <ENTER> the menu will
disappear and a single block cursor (like the AMSTRAD'S BASIC one) will
appear this vepresenis where text will appear. Move the rcursor by
halding <COPY> down, and moving the lightpen arsund the screen, You can
finely place the text by using the cursor keys to nudge the cursor one
pixel at a time, Now type what you want to write using the keyboard,
All the standard characters are available as normal, The text will
appear on the screen but if you want to adjust its position, simply use
the same method as outlined above, In this way text tan be finely
positioned and the amount of regquired space can be gauged, Once you are
happy with the text, press <ENTER> and the computer will ink in the text
permanently, If you make a mistake, press <DEL> to remove the letters
one by one, Pressing <ESC> will abort and any text not inked in will be
lost,

The same applies for vertical text, Try selecting the second ikon on
the sub-menu,

Interesting effects can be obtained by writing text twice, offsetting
the second piece by one pixel vertically and horizontally using the
cursor keys to nudge the test cursor, Try writing in two different
colours to give the text a feeling of depth,

To remove text that has been permanently inked in, re-write the same
text in the background colour,
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You may wish to use characters from the Amstrad character set which are
not available from the keyboard, For example characters 160 and 161 are
usaful for french text, To enter these characters you need to look up
the character's cade in your Amstrad manual, When you require a special
character, while entering normal text press <TAB» and then enter the
character's code wusing THREE numerical digits, For examwple the
character number 168 is entered as;—

LTAE2 160

You do not need to press <ENTER> for the character to appear, Pressing
<DELy will delete the character as normal, NOTE:; even if the code of
the character is one of two digits, you still need to type out THREE
digits, using preceding zeros if necessary, For example the character
number 4 is entered as:-

<TAB-GV4

1f you make a mistake in entering the digits, then press space and start
again by pressing <{TAB>,

1.9 FINE DETAIL AND ALTERATIONS

When you are trying Lo draw very fine detail on the screen, whers every
pixel may be in a different colour, it would be nice if a section of
screen could be magnified to a suitable size,

For this reason a 'scratch pad' has been used to allow very fine detail
to be applied to the whole scresn,

Draw a small circle on the screen (one with a radius of about & pixels),
(See section 1,6,1) Now selsct the last ikon in the fifth menu (the one
that locks like a pad), Another sub-menu will appear as follows:-

= sgCREEN TO
7 RATCH PAD
Z
- EDIT
SCRATCH PAD

i = SCRATCH PAD
t ~ TO SCREEN
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Use the top ikon and press <ENTER», (This represents a screen o pad)
The menu will disappear and a red or dark bracket cursor will appear
similar Lo the copy cursor mode (see section 1,7),  These brackets can
be moved using the <COPY: key and the lightpen, ov by using the cursor
keys Lo nudge the brackets to a single pi 1 Notice that this set of
iz a single size only, Move the brackets so that they surround
sivcle, CIT your civcle is too big, then you may need to re-draw

When you have the civcle in the centre, press SENTER?, thue
ction of scresn is vow ‘blown' up to & size where fine detail can
L1y e done,

At the very bottom of the screen is a band containing the ink colour,
Press the keys '1' through to ‘@' on your keyboard to zelect a colour
within the scrateh-pad ONLY, If you press the key labelled <CLR: then a
cial transparent colour will be used (sown as vertical bars), This
our will not be copied from the pad and hence will let the original
purs on the scresn show  through, Mow point the lightpen at the
gen by pressing <ENTERM, you will hbe able to plot pixels in the
current colour, Use white to blank out any mistakes,

Perbhaps sasier to use than the lightpen in this mode are the cursar
keys, Use these to move the flashing cursor around, nge they are

pressed they lock out the lightpen until <CORY: is pressad,

Using the lightpen ov the cuvsor keys, alter the circle, Now press
and the sub-menu will reappear, Mow select the third ikon (this
represents pad to the screen) and prass ZENTER: to confirm your chice,
The red brackets reappesr and pressing <ENTER» copies the contents of
the scratch-pad to the arsa of screen inside the brackets, If you don't
= the brackets, then your circle will be ‘updated', If you move the
brackets by holding down <COFY: and using the lightpen ar by nudging the
brackets, then multiple copies of the circle can be created,

Now  press » and selact the second ikon on the sub-menu, This
returns you to the scratch-pad,  You could now re~-edit the circle, or
aven start again,

1f you want to create your own higi-resolution object then clear the
whiole pad to a background colour: Salect any colour using the ‘1' to
'@ keys (a good idea would be to use white, key '1'3, then press <CTRL>
and <TAB: together, The screen will blank to the selected colour,  Now
select another colour and use the lightpen or cursor keys to draw a
graphic object, Once you have finished press <ESCy and select the third
ikon to place the contents of the scratch-pad onto the screen, Fress
CENTER> and move the brackets around, Fress <ENTER» again to place the
object anywhere on the screen,
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You may alveady have a complicated background onto which you want to
place an object without the background being vemoved around the object,
If this is the case then simply design your high-resolution objsct on a
trangparent background (selected by pressing <{CLR>), If you have picked
up an object from the screen with a set background then whilst in edit
mode change this background to transparent <CLR) or select the same
colour as the background and press CSHIFT: and ‘%', This is to save you
the trouble of manually changing all the backgrownd to clear,

fhe wse »f the scratch-pad, althowgh seeminly complicated helps o aske
alterations to parts of the screen very guickly and accurately,
Fractire wusing the pick-up, =dit and put-down seguence o adit your
pictures, Also be careful not to forget youw are in put-down mode when
you by to pick something wp, the result is the writing over of whal you
originally wanted to edit (and much displeasure to say the leasitl!),

1.1@ USING TAPE AND DISC DRIVES

The graphics package supports both tape and Amstrad disc drives, [f you
have no disc drive connected then the software acknowledges the fact and
does not allow you to try and use discs,

There are two sections about tape and disc which will be of interest,
and those are (1) saving the Graphics Package itself (including putting
the software onto disc from. the tape) and
craate,

) saving plctures you

The first one is considered next,

1.11 BACKING-UP YOUR GRAFPHICS PACKAGE (tassette version}

The software is NOT protectad because users with disc drives way want o
transfer the software to their discs, Secondly the software is saved
using SFEED WRITE &) wsers may wish io resave a copy in SPEED WRITE 1,
Finally kesping a back-up is always recommended, and saves the trouble
of ordaring a second copy when you leave the tape on a magnet!

71.11,1 TO LOAD WITHOUT RUNNING:— (cassetie version)

In all cases, the Graphics Fackage needs o be loaded into the computer
as cultined below,

1, 1f your disc is attached then type '1Tape’ and press <ENTER:,

,  Type 'LOAD “LPEN"' and press <ENTER:,

3, Put the tape in the tape drive and rewind the tape, FPress <{FLAY?
then press any key, Do not release the (PLAY? key unless a TAPE

ERROR occurs, in which case refer to the Amstrad manual for
loading hints,
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4, When the computer has finished type ‘35 STOP' and press <ENTER> ,
5, MNow type ‘RUM' and press <ENTER?,

£, The tape will start to run again and about four minutes should
pass,

7. Finally type ‘35' and press <ENTERD,

The tomplete program is now in the computer,

1.11.2 TQ SAVE TO TAPE:— (cassette version)
1. Select the speed of tape you want io use;-

Type 'SPEED WRITE ' for slow, safe SAVE,
Type ‘SPEED WRITE 1 for fast SAVE,

2, Place 3 blank cassette into the drive, It needs to tave at least
five minutes of tape on it (or left on it),

W

. Type:—

SAVE “"LPEN"

. SAVE “GRAPH", B, 6066, 7609; SAVE,
“PRDG", B, 3Z

A
€5, 975% and press <ENTERY,

=7
7!

4, Press <PLAY> and <RECORD> then any key, You will need to press any
key twice again for each section,

1.11,3 1O SAVE TO DISC:—cassette version)

1, Type 'IDISC' and press <ENTERZ,

2z, Put a disc in your drive which has at least 19 free on it, Make
sure the write protect tab is off,

[

. Typei-

SAVE “LPEN": SAVE "GRAPH", B, €009, 76060; SAVE
“PROG®, B, 32768, 9756 and press <ENTER>,

NOTE: You may wish to use SPEED WRITE 1 when saving pictures (see
saction 1,12), If so, before saving a copy of the program onto tape or
disc, add this line:~

35 SPEED WRITE 1

Now save the program as outlined above,
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1,12 LOADING AND SAVING

Onee you have completed s picture, 1t can be stored on tape o disc for
later use (see section 1,143,  The very first menu contains the ikons
which control saving and losding, Fress <ESCH as many times as needed
turn 0 the first menu, Whether you have a disc deive or not, the
two ikons represent tape to computer (Load), and computer to tape
don of
ikons repressnting disc to
val,

using iape gisc and there are Lwo wo
complter (load), and the computar to disc

picture select the sscond ikon (tape! or the fourth ikon
The compubsr will ask youw for a name, o be typed from the
ly letters d numbey wre allowed,  If you use disc then a

ining any other pictures and amount of ez menory will
CIf you wan directory only, pres ! to abort at
» Dnee you in the name, ithe computsr will save ithe
while picture, For taps this will take sowne time, and the computer will
inform you haw many bl it has save On dizc, the compubter will
ot the main menu af havrt time, unless an errcr occurs, I
qodise ereor g - : i be displaysd, you may =ither
correct if for none ors ebto, or press any key
and bhe fi menu will veappaar then you may nssd to change the disc

arwd reesan

e

z Lo piloturs,

Ito1is picturas freguently (especially if you
Fiave & a miamtake, filling the screen 1n
white!l en wsing SFEED WRITE 1
[t iy SREED WRITE @,

Un the disc drive, picturez mnay be savaed with
comptar will rename th ion using the B
your  manuwal  if you  are unfamiliar with the AP

system,

zame name and the
=nsion, Consult
3D Disc Operating

oid ver

fo Load the picture from tape select iken onme, or ikon three if you are

using diac, If you are using tape then the computer will load the
first binary file on the cassette onio the screen,  This nesed not have
been vard by this p e, It all goes well, =ight blocks will

the computer, The conputer will report on its progress &s

any errors will be reported snd the action you nead to Lake
upon the error eg, if the disc vesd ervor accurs  then the
mssage “try Ratry or Cancel" is displayed,

Note that the files which are output are standard binary files and can
he usad in your own BASIC or machine code programs, (See section 1,1
and 1,123
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1.13 USING PRINTERS

xls]

tain a hard copy of your pictures (or any others you may have
4 without this package), it is necessary b0 load the second
vam on the tape supplied with your Graphics Lightpen,  This program
not support sny specific printer but it converts the colour data on
the screen into a form which printers accept theiv data,  This data can
then be vary guickly output from a 510 program o gnad to suit YOUR
printer, Twn ] ASIC programs are included for EPSON and AMSZTREAD
. From and your own printer manual it is hoped that any
nrinter, which can be controlled normally from your computer, can be
used o produce 3 SoreEn Dopy,

Also those uwsers with
> wmight bits instead
the Ams
is actual

ion parallel printer ports, many of which
en, can vary sasily use thase ports instead
{one,  This is possible because all the printer handling
= from B

o your picture on
instructions:~

vou can make any copiss you need bo have san
i Mow reset the computer and follow bhe

v, Connect up your  printer and  make  sure  that it is  working
rectly,also connect the disc drive if you are going to be using

I, Switch on and type 'MEMORY 9939 and press <EMVERD,

A the second progrem on the softwars casssthe, [t is found at
of either side, Fast forward the caszette until you are
tha end of the casset and type 'LOAD “DUMPMCY Y and prass
1 the program fails to load then rewind the tape and try

-

again,

4, Type in the following program making sure you copy it sxactly:-

@ MEMORY 993
FOKE 4

3 MODE @

E 40004,0

;Y$1L0AD Y3

TO LOAD DUMMGC FIRST! (STAGE 3)
273 UAY CHRSLA) |

THEN L=L-6

TO D;LA=CIFOR I=1 T0 L

F\!%(F'v)l CHR$C9); FOR =1 70 &
(C=CHT I NEXT KL T

RINT #8:0=
FOR I=1 T CRENT 85, CHRSCZ7 ) K CHRECEO)  CHRECG T
FOR 20 PRINT #5, CHR$CPEEKCCY AND 1583
C=C+1: NEXT K, TPRINT #20NEXT J
6 END
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[l

Typa 'RUN' and press (ENTERD,

[

in reply to the prompt ‘NAME OF S0 type the name under which
you saved the screen, or just press CENTER: if you are waing tape,

7. The scresn will load and after a pause the printer will print out
your screen using a shading effect to show the differant colours,

£, (You way wish to SAVE the above program yourself to save retyping
it every time you need to use it

1.13,2 AMSTRAD FRINTER EXAMFLE:—

e same as for the EFSON printer that
the follows: -

POKE A4g004 1
SYELDAD Y

’

READ DOT, 02 NEXT J,1

1,4

CHAEE )

140 L=+l
15¢ GOTD 119

1.13,3 ADVANCED INSTRUCTIONS FOR PRINTOUTS

While the BASIC program in the two above examples looks complic
most of the hard work of converting the scresn into data bas already
been done by the machine-code program you firs ded The BASIC
program simply outputs the data to the printer after sending the
respective printer’s contvol codes If you have ong of the &
printers then you nesd not worey abnut the ﬂe»t section, however you 3y
have a differsnt printer or simply be interested so let's go threough rhu
EPSON printer program step by step to see what is happening:-

After setting MODE O, the program sets two variables in the machine
program, The variable & sets the size of printout, Location 44
then altersd to that value to inform the maching oode of the size you
want,
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On the EFSON there are a possibls 489 (in singls density mode) pixels
across the paper, This means that is the capable of displaying the
largest size of output possible from the machins code program, On other
printers however theve may be less pixels across and hence a sma
size may need to be used, Try diffsvent values of % (® to 5) on
EFSON printer to illustrate the effect,

Thie screen has dimensions of 166 pixels across the
down the soreen, The machine tode softwars can ¢
differant sizes on the printer, The possible dimens

angd 2 down
0 down
and own
and diown

and 400 s down
and 409 pixels down

For your printer you will nesd to look up in your printer manual Dow
many pixels your prinker iz capable of printing in one row, Then lech
a value of 5 that is swaller or egual to that maximum value,

% any printer prints, the head wil print & nueber of dots in &
VERTICAL c¢olumn, so this is how the da fram the screen iz converted,

arting from loca 1@ in memory, data i3 created where sach byte
represents one vertical column, The gprinter then h Lo be informed

that the data is on its way, and the BATIC

the data from memory to the printer,

DOgran e Lo simply send

THe location 40004 needs to conbain either a2 @ or a 1,
that the most significant bit of the data is the bottom 2
means that the wmost significant bit of the data is the top bit, If you
are unsure, use 9 and it will be clear whether you nead to use 2 )
because the printout will be upside wdown |

Line lmads the screen from tape or diso, Note that the WMODE @
command makes sure that the soresn bas not scrolled, That, is tha
zoreen always starts at 42152 in menory,

Line 48 calls the machine code routine and fills the memory ot Lhe

Amstrad from 19999 onwards, the actual amount of data depends on the

size value %, For 24K of memory 1s nseded,

Line 58 commands the EPSON to move just 4 pixels between every line,
You may need to consult your printer manual to find out how to set the
distance between rows, In some cases it may not be possible to set a 4
pixel line setiing, In this case you may have to set a 7 piwel line
setting and output 7 pixels of data at & time, mesning that the bottom
row of pixels in each line will be lost,

it is necessary to note that the Amstrad's CENTRONT parallel port uses
only 7 bits, While this is industry standard, the EFSON and wmany other
printers use 2 bits,
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With only 7 bits you may

alise that is impossible to send B piwxels of
dzta in one instructicn to the printer,  Hence on the EPSON Cand more
than likely on your printar) it is necessary to send the top four bits
ad then the bottom four bits seperately,

In line A8 & variable D is calculated, D stands for depth and is 2ither
25 jines or 59 lines depending on which size of prinout was selected
in ilins On the next line L is calcul ) Lois the number of

bytes of data, Hence if you uwse the largest size of
pixals) then value of L iz &, The data iz output as
bytes and not s & block of 480 bytes for one reason,  When
% of data to be printsd is sent to the EPSON, then EPSDN
a low and high byle value,

regquire

LT 4

and 1

s CNTROME port, it iz impossible to send the valus
FOEE far to send blocks of 89,

| these veriablss have been created, the program sets © fo 19009
Cthrough the memory from 100068 onwards,

lhera

CJ) going through each row up to 25 Cor 56 i double
Then there is & second loop (I3 going through each

Finally the grinter Fat it is to print out B8 bytes of high-
slution 3 ; 2y CHR®(A); ', You will need to
supply this from your own printer manual,

pe printers use bit 7 being a 1 to designate high-resolution
L If thiz is the case with your printer, then your printer will not
sduce Righ-resolution with the AMSTRAD at all,

MY

bytes are now read from memory and sent out to the printer, Mote how
4 bits are selected by dividing by 16, Finally a carriage
return and tinefeed iz sent,

Line 126 onwards repeats the same data but this time the bottom 4 bits
are sent by masking out the high 4 bits, (Do not worry if you are
unfamiliar with /16 and ‘AND 15, just believe they seperate the top
and bottom 4 bitst?

=0 that's all there is to itiH! If you are confusad, try reading your
printer mangal thoreoughly, especially the sections on high-resolution
printing, Try using some of the examples in the manual and change the
EFSOM  program to  contain sections  relevant to your printer, filso

ingtead of kesp loading a screen from tape or disc, delete line and
raplace it with this line;-
¢ FOR I=1 TO 1®; FOR J=1 TO 15:PEN J;PRINT CHR$(E4+TD;:
NEXT JiPRINTNEXT I
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this will print some different coloured letiers on the screen as a test This will move the screen which has besn loaded at 20009 onto the
screen,  You may even like to blank &1l the inks before you make the

sCT
transfer to make the picture appear immediately,

1y hope that presenting the printer routines in this 89 FOR I=0 TO 150INK T,0;NEXT
dibility to use any printer which supports

The authors sincere
seim o will allow greater f1

high-resoslution graphics, Than switch INKs back on again: -
We hope that it can be apprecisted that there are hundreds of different Tod RESTORE 20:FOR I=0 T0 15:READ A INE I, AINEXT 1
which fan b Laed with your Awstrad and & single printer

rnuiilu.. cauld never

it o§ ble to suppori your printer, with as
Lbhle,

support all of them, The atove information should »
little afford on your Tt youw own a disc drive then you could weite a progeam similar to the

one below which presents & number of pictures on screen almos
5lide show,

7.14 USING SCREENS IN YOUR OWN PROGRAMS 16 MEMORY 2
POKE 15
20 MUDE 11INK

R @ BORDER @

e whick ars saved from the Graphics Package as standard binary

& can be loaded into your programs simply by using A& line such as;-

CREENS TO BE DISPLAYED

o uxmvmmc
N$C1D

J
"HN

oM B

YoREM MAMES OF SCREENS

G LIDAD “MAME"

Where the 'NAME' is what you called the screen when you saved 1t, 14
19 N$(A)=”FHAH(”

EICAR"

fhe colours used in the Graphics Fackage ars not the same as the colours
i 23 when tne comprter is first switched on,  Hence you need to re-
2 the IMES batfors you ses the pictures in the corrvect colours -

INT ERINT(FRINT (FRINT “DELAY BETWEEN SCREENS (18 ~ 6600
3PRINT  FEN 3 INPUT
CSINTCDY OR D16 DR D

THEN 146

DL ANEXT 1

28 DATA

TORE 174 FUW ] NEXT I:
you can load the screen into other areas of memory by adding 5,917,581

dress on the end of the above stabement:-

If you 1 A
a load ac
UKmt1 RINT " SCREENS FOLLOW!®

& FUh 1—1

BO OMEMORY 1
49 LOAD UHAME B

THEN SL=

24@

I—WlMt LDAD N%‘[J
This witl load in & streen at 20000 in memory, If you are doing this, WHILECTIME-T)

renembar that your BASIC program hes less memory than normal,
THEN N2=U

Yow could even write a short machine code program to move the picture to 270 NEXT 1:607T0 26
the streen when you nesd 1t like the one below:—

JRESTORE 76 FOR I=19950 TO 19961 READ A:FOKE I,AINEXT I
,e,84,17,9,192,237, 176, 201

68 MEMORY 1920
78 DATA
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1,15 USING THE GRAPHICS LIGHTFEN IN YOUR OWN PROGRAM

Your program could be as complicated as this Graphics Package or as
simple as & telephone directly program, but both are improved by using &
Lightpen to save using the keyboard for choices,

Listed below are two programs, ong in BASIC and one in machine code to
allow you to read the position of the lighipen on the sorean,

IN BASIC: -

mﬂmwu) OUT %1000, 16 H=INF(RIFoe)
S22 Y=L 48 KLY RAS

8 GOSUE 19000, would return X and ¥ coordinates of the position of the
Lightpan, X ranges from 2 to and Y rangss from @ to 24, This ¢
is irrespective of which mode you use, although whan in MODE 1,
graduation reprasents one character squars,

(The valus fay have to be altered by one or two to suit your
monitor or talevision,)

IN MACHINE CODE:-

CODRDINATES: LD BC,I1COOH ; set register pair to 1060
LD a,17
ouT (GO LA
LD G, YFoeH
IN L, ; oread low order position
1.0 BC,1Co0H
LD A e
OUT (A
LD BCG, TFooH
IN H, G

read high order position

LD BE,
AND A
SBEC HL,DE ; remove constant offset
LD BC,9
LD DE,d® v odivide by 40
LODF: AND A

SBC HL,DE
IR €, EINISH

INC C ; Cis Y position
JRLOOF

FIMISH: ADD HL,DE
LD B,L s B is remainder =X
RET

This routine returns the X and Y coordinates in the BC register pair,
where B=X and C=Y,
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The tws routines above could simply be included in a program which wses
menus or need to select choices from anywhere on the screen,

EXAMELE  ~

The program below iz a simple reflex tester, Type it in carefully then
RUN it

Atter the title dissppears, fouwr bowes will be drawn, The word HERE
will appmar in one of the boxas and you nesd to point the lightpen tio
that word as quickly as you can, Ten times the computer will selact a
B, @t random,  The total time will then be given, ithe lower the scors,
the better you have done, Our lowest was 2,85 seconds!

Ty changing parts of it, if you want, or experiment with writing
programs of your own,

INL T, TN R TECINKE 3,20

3)+1 1 FOR X=24 1O 244
: TMOVE $+1,Y+1:DRAW
Y+I,CiORAW X+1 YHI+156, C1ORAY X+1, Y+I+158,C;
YT, CINEXT V%, 1
(FOR N=1 70 E
Dkdd IF V=) T
INTCRND :
3G Y1 =74CY AND P

S LOCATE XY, Y1

PRINT INTCVIME-TR/ /307106, " GOSUR 1 oo0a; IF
=Y 1 AND (X-54X1 AND ¥+I X1 THEN 122

160 LOCATE 18

(Y=14Y1 AND ¥
19 GOTO 190
> LOCATE X1,Y1:PRINT "REM & SPACES

+(TIME-T) :NEXT N
TPRINT"YOUR TIME WAS";INTCTT/2)/108; “SECONDS,
2009 (NEXT:LOCATE 1,13
“IREM & SPACES

a0, 17 L=INF(R1F00)  OUTRICOB, 16 HSINF (B 1FO0)
9T Y=L/ A0 XL -YEAD
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1,16 REVIEW OF GRAPHICS PACKAGE COMMANDS

intendad a5 2 quick refsrence once you have gons throuwgh
1, Use it in conjunction with section 1,17 showing
id the mene numbers,

Load Screen (Section }

: ¥

)

}

Menu 2 Cles Clection 1, }
¢ £ 1, )

atilb

G

Menu 3; ikon

ction 1,30 )
andd SPACE BARD

ction 1.4 3
( tion 1, }
chion 1.0 3
Menu 4: Ikon 1 Rubber Bands (Section 1,5 & V6 2
(Use CEWTER: ins to move rubber
to finish?
nos Lion 3
Ik Colour/Tone ction 3
- Pencil Texture and ction 3

5
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Menu 5; Ikon 1 Draw Circles $
] pin Lo

Tkon & b,
Thon 3 |7 . !
Sub Manu: RRRR R
ST RN IR S
ghit bo blue/dark

"1 oto "4 then

are

Tkon 4 tion
arovart
toeolouwr if you want]

Ikon 5
Sub Menuw!

to Soratoh Pad
sor then copy area
ateh pad by pressing

atch Pa bl
wsing i et
r‘atch Fad to £ (IR T |
NTER> to cony scratch
ares of soreen outlined by cursord
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1,17 MENU SCHEMATIC

GRAPHICS LIGHTPEN

MENU 1

\
a0
)

o]

3 =]

QR0

N

Zm&ioo
m

le‘
_‘

TAPE
LOAD

TAPE
SAVE

Disc
LOAD

DISC
DRIVE

( DK' tronics

manufacturers of powerful peripherals

MENU 2
" lcLs

CLEAR
SCREEN

CALIBRATE
LIGHTPEN

MENU 3

154

i

(Y

DRAW

FILL

SET
COLOUR

SET
PENCIL

RUBBER
BANDS
] "

OUTLINE

SET
COLOUR

SET
PENCIL

AMSTRAD GRAPHICS LIGHT PEN

Circle

Rectngle

COPY MENU

TEXT MENU

[AB €l

D

SCRATCH PAD
MENU

VLZ i

COPY &
EXPAND

SHRINK

VERTICAL
TEXT

HORIZONTAL
TEXT

SET
COLOUR

SCREEN
TO PAD
SCREEN
AMSTRAD GRAPHICS LIGHT PEN =31
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SPEECH SYNTHESIZER

speech chip, which
it an aimost infinite vocebulary, [t is supplied with & text to spesch
o far of speech output creation, Every thing you wish to be
v is entered in normal English without having to use special control
characters, It is therefore ewxiremely easy to use, The voicing of
v umer transparent and the computer can farvy on with

a program while the speech chip is talking, The spesch
6 is mono and dirvected to both speakers via a powerfull

tput on the back ot the iputer  the
eren amplifisr which 1s
es  all sound ouiput & ot
sound guality  aed volume :
sound 1 any way will now

arud
Erte inbe

through

=

utilises parts of &
wnids  that go Lo mak
nigue provides synthesi

Fifty-nine discrate spe ands Cal lapho
tored in the spesch RrOM,

Sl

there are only 26 letters in the alphabet, letters have
sound when used in diffsrent words, For example, tha “a"
nger and softer than in "hat®, When you speak you automatically
shments because you know just how the word should wivd, This is
computer,

pplisd iz wainly developed to this mode of
which 2,5k uzad for tables which contain the rules and
the English Language, For esanple I pefore £ except after C,
allows the usey Lo enter words Lo D spoken’ in normal

=

the functions of the
ig to say “Amstrad" you
You can even control the speed at which
the synthesizer to create sound effects on a fourth sound
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SPEECH SYNTHESIZER MANUAL

WARNING

This unit wmust be used in accordance with these instructions, Never plug in
or remove the interface without first disconnecting the power from the
computer, Failure te follow these instructions may result in damage to the
interfate or the computer,

2,1 INSTALLATION

The jack pl cn o the short flying lead nected to the steres
oubput on rear of the computer n socket, The s
interface can only be connected to the floppy disc/ @ ngion port,
5 E plugged into the laft and right sockets on the interfa
jeft e =t is the left channel, the right socket is the right channel (as
viewsd from the front of the interfacel,  The compuier can now be switche
an,

2,2 SETTING UP AND USING THE STEREO AMFLIFIER

The volume contral is located the right hand side of the interface for the
CEC A64 and on the left hand side of the interface for the CFC € T
chack the volums seiting type in the following line of program as & direct
command,

SOUND 2, 50,2000 (Enter?,

Yo can now adiust the volume to the regquired leval,

Just below the volume control is & swmall hole, this is the balance betwesn
the laft and the right chamnmels and is factory set and should not require

adjustment,

To check the balance type in the following program,

16

£M Laft chamnel,
EM Right channel,

SOUND 4,56, 16
39 GOTO 1@

RUN <ENTERZ,

You should tear the tone change between the left and right speakers, If it
is necessary to adjust the balance you should use a small screwdriver, The
internal speaker on the Amstrad should be turned down (right-hand end far
the 464, rear right for the G122 computer) as the mono output could distract
from the effects of the stereo output,

2-2 AMSTRAD SPEECH SYNTHESIZER
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Any sound that previously came oul of the mono internal speakar will now be
gent out via the interface in stereo, ALl programs that use the sound in
any way (ie commercial software) will now output through the interface,

2,3 SPEECH SYNTHESIS

The Amstrad speech synthesis utilises parts of the spoken word  knowmn
allophones, Thess are actual sounds that go to maks up speech,  The 3P025e
allophone speech synthzsis technigues provides the ability to synthes
unlimited vocabulary, Fifty-nine discrete spesch sounds (allophones:
five pauses are stored in the speech chips internal rom, in the p
Speech Synthesis has reguired large data bases to are words DeCRUBE avery
word had to have its own set of data,  This wethod of spesch synthesis is
slightly cleaver than the SFOZEE speech chip but would vegul at least &
mega bytes of memory to store the English Language This is obviously not
practical, Therefore, for the home computer tha = - is the idsal chip.

2,4,1 SOFTWARE LOADING DETAILS (cassstie)

ban

The software cassetie supplied with your Amstrad Speech Synth zer has
recorded in speed write @ and spesd write 1, To toad press the
control key and enter (the numeric key pad enter), Note that if you
using the CPC 664 then you will reguire an external casssits plaver

The zoftwars is in two paris the first part i spater, this snables

you to losd and run the sof tws in the 1 .1 aH6 part of the basic
memory map, This is because other software may bs running in high me
(ie disc software), The second part iz the machine code to run the

speech converter, this is 4K in lengih,

after the first part has loaded the screen will clear and
load address, This should be a high address in the range of 16
@00 is a good address),  The routines will automatically lower HIMEM so
that basic will nob run ints the machine code it iz important o remember
the load address if you intend using speech from mschine code,

Once the s=cond part has  loaded the machine coode will perform  the
initialisation routine and print the copyright message on the screen,

2.4,2 SOFTWARE LOADING DETAILS (ROM)
On powsr-up the Rom should identify itself with the sign-on message |-
SPEECH ROM VER, 1.1

A1l that is required to initialise the Speech Rom is to type in 'lispeak’
then press “ENTER:,

This will also test the unit by saying “OK'tronics speech synthesizer" and
displaying the sxira commands,

AMSTRAD SPEECH SYNTHESIZER 2-3
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2,5 BASIC COMMAND EXTENSIONS

There are 10 new basit commands and an example of their use is given below,

PEPON Turn on the interrupt to vead the buffar, (spesch ond

LEPOF Turn off the interrupt and stop reading the buffer, (speech off)

IFEED, n This is wused to feed tha spesch buffer dirvect and also for  sound
effecis, The IFEED,n command  is  followed by & masinum

of 30 data items ssperated by commas,

TFLUS This command clears the speech and text buffers

1, This command controls the spsed at which the words ars spoken, n,
is & number from @ to 15,
i

TOUTH, 3 to ‘text to spesch' using print *°

will not be spoken,

anly, le

UM, 2

Sets access to Ctext to speech' from all print outputs, Anything
that  outputs to the scr2en le listings, ! rorg, ready will
be spoken, (BUT WITHOUT PRINTING THEM ON SCRE

END,
FOUTM, S As 10UTH,Z but text is spoken and printed on the screen,

NOTE . [OUTM, % and 10UTM, % can only be stopped by the break kay,

during extensive prxntlng in 1DUTM 2 or 3, the computer may ssem bo be
nsive to the Break This is due to the speech buffer being full
516 wailting wntil thare is some move Space,

- put of this kesp the BREAK key pressed until Basic scans for it, then
computer will print BREAK followed by READY while continuing to say the
5 of the buffer which may continue for up to & minute,

The two remaining commands ave only available on the Rom varsion, They are;-

T, Returns the value of the fres memcry in the speech buffer, This is
used as follows -
1

1a0e al=o
1e1e flaft, @a¥
1826 print ak

With the buffers empty the result would be 250 bytes,

2-4 AMSTRAD SPEECH SYNTHESIZER
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tsay, This command iz the normal way of getting the unit to spas It
uses  the L o speech  convertors, The correct  synta faor

the command is;-

c6d, 6128 computers: igay, "the cat sat on the wnat”
44 computers, a%$="the rat sal on the mat":isay, @a%

2,6 SPEECH SYNTHESIZER
The speech synthasizer can be used in various modes

a3 DIRECT- WITHOUT SOFTWARE SUPPLIED,
5 IFEED COMMAND,

EECH CONVERTER,
FRINTING MODE COMMANDZ,

2,6,1 SPEECH CONTROL DIRECT FROM BASIC

The spaech chip is in the 1/ memory map ab location LFEFE, It is
to zend dats straight to this location but the corvect allophone
warked out and converted to data,  Also the prograsm must find oub when the
from 1/0 locations

speech chip has finished saying each allophione by read

AFBFE and waiting until its value is less than

The following simple swanple shows & program bo oo this, to send this Hats
o the speech chip,

19
)

REM Length of data statement,
THEN 26 REM Wait
for chip ready signal,
a9 READ A
@ DU &FBFE,A

.2 REM Amstrad

This =xample i3 using the speech thip in its
the component parts of the text to be sp
this use the allophons table on page 47, also
An example of the word "COMPUTER" im:-

. form and requires that
are converted o data,
ses the dictionary on pad

WORD € O m
DATA 4z, 15, 1&

NOTE:  That at the snd of the data we sand 3 ¢
to stop the last sound from sounding forever,
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2,6,2 USING THE IFEED COMMAND
This requires that the software supplied is firet loaded (cazsetie versiond,

The IFEED command is an extended basic command, This command allows you to
enter raw data into the speech buffer and output it under intevvupt control
fig transparantl, Ones the data is fed into the buffer (this is done In
fractio & secend) the compuber can carry on with its next task, It is
imilar to the direct basic mode (see section 2,6,1) and requires. that
rted ints data by using the allophone table, (see allophone

When you enter the above the rowmputer will say DETRONICE LYTD: -

Ses the dictionary on page 42 for other examples ov eonstruct  your own,
‘he meaimum nunber of parameters that the IFEED command can accept is 30,
The mods of operation is much easier than the direct basic mode but still

pequires that you convert the text into allophones, 1+ has been included in
the softwars mainly for sound effects and can be looked upon as tha fourth
sound channel,

Will Froduce a pulsating sound

IFEED, 41,41,41,0
Will produce a knocking sound

You can try any mumbers from 5-83 for differant effects,
2,6.3% TEXT TQ SPEECH CONVERTER
The maching—code software supplied is mainly devoted to this node of

x tion, Of the 4K of machine code ¢ is used as tables which contain
the rules and exceptions of the English Language,

This is therefors the most important mode and allows speech to be entered in
normal English without any converting of data by the user, The softwara
must first be loaded,

2-€ AMSTRAD SPEECH SYNTHESIZER
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The text to spesch uges two new commands -

{EPON This command turns on the speech interrupts,

PSPOF This commsnd tuens of f the speech intervupts,

PRINT " Amstrad' "
The above swample is the Syntax for wsing text to speech,

character after the first speech mark is the control character which
5 the cowputer that what follows is not to be printed on the screen but

sent to the speech routines,

he second ' chavacter is the end mark,

411 to be ssnt to the speech chip in this mode must be enclosad by
these characters,

The ' character is the shifted N key which is to the right of the 7 key

The text io speech converter is best swxplained by the following exanples,

Erter this program into the computer:-

=

chointerrupts,
ING'

FONREM Turn on ap
3 FRINT "'THIS TAL
FRINT “'AND S0 IS5 TH

Line 1@ im only necessary at the start of the progream,

phits charactars within the text to be spoken will be ignored orv
produce unusual represantations,

The texi to speech can handle 98% of all English words, There are a few
which tause tha i to speech slight problems, This iz mainly because
while there are rules for constructing words ie i before e except after c,
thare are more excepiions to the rules of the English Language, Thess
problems can all be overcome by slighty misspelling of the word, Type in
the following,

FSPON
PRINT "'SILICON'"
This word sounds wrong,  However, type in

PRINT Y SILICKON'"
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The word now sounds correct althouwgh it has been misspelt, with some words
it may CRESATY O periment with spelling altheough this showld be
51 be sent to the speech chip using string variables or

cch can be used from the input statement, =9~

16 PERON
26 INPUT UUWHAT 19 YDUR NAME'" A%

ech can be used Using string expressions, eg)-
e (Ph Cpyinens

2,6,4 TEXT TO SPEECH BUFFERS

The taxt to spesch converior uses two vram buffers,  the
the words and  the speech buffer to hold the data to o
interrupts to the speech chip,

buffer can hold 198 characters while the spesch buffsr is bigger
allopho It is possible to fill the text buffer ang i
this is allowssd o ocour then any characters sent to the buffer while it is
full will ba lo

huffer wiil hold about 45 seconds worth of spesch and will
to talk aftsr the program has stoppsd or the break key has been
e are two ways of stopping this, after all 45 seconds of unwanted
ef could be o it nauseating,

Tf vou type in "IFLUS" CENTERX
This will smpty the buffers and stop all talking,
OR

HEPOFY CENTER:

=

this will stop the
the last allophone st

iking but leave the buffers with data still in them and
1) sounding,

This could be wseful for handling Bresks from BASIC,

2-8 AMSTRAD SPEECH SYNTHESIZER
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EXAMPLE

XM PEPON

[N EREAK GOSUE B9

PRINT "‘Once upon & time theve was a teautiful princess'",
(208 THEN 48:REM *

Halt speaking of allophones
E, & REM Stop last sound

T INkEY$

TF fg=" " THEM STOPR (REM Abort when the SFACEEAR is pressed,
IwO IF ,I%="" THEN 28

e s FJN REM Restart speaking of allophones,

126 RETURN

$This value is load address + 14 which you fivst typed in during loading,
Tt contains the amount of space remaining in the buifer, Ses gection &,7 on

machine-cade, )

2,6,5 FRINT MODE COMMANDS

tOUTH, 1

This command allows access to texit to speech using
and Syn arrors etc will not be spoksn, This iz the default
first 1 ing and wsing the software, This command is only of any resal
to cancel (OUTM, 2 or (OUTM,Z,

only,  bListings
g on
Lise

JOUTM, 2

This rommand allows access to test Lo speach conversd

all print

outputs,  Anything that outputs to the screen iz Listings, Syn arrors ebi
will, be spoken, The outputs will not however, be printed, You can use the
command to say your listings instsad of printing them to the screen, g
form of listing is fairly slow as the routine will fill the buffers and then

wait until there is soms mors room in bhe buffer and fill it again o 1

if

stop this routine press the break key and type "IFLUSY then JEN
vou're fed up with the speech,

EXAMPLE
To say a listing

TOUTM, 2 (ENTERD

LIST (ENTER)

{DUTH, 2

This command is similar to [DUTM,2 but the output will be printad on the

screen as well as being spoken,  To stop this routine press the break key
and type into the computer “IFLUS" then LENTER> to stop the spesch,

'AMSTRAD SPEECH SYNTHESIZER 2-9
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EXAMPLE
To say and print a listing

1DUTM, 2 <ENTER:
LIST <ENTER:

1OUTHM, 2 and [OUTM, 2 will wait for space in the buffer,
TOUTM, Y will not wait and funny effects can occur if some data is lost after
the buffer fills up,

2,6,6 THE |ISPED COMMAND

The [SPED,n controls the speed at which the speech chip witl talk, This iz
useful as slightly slower sounds on complicated words are  easier o
understand, Type in the following,

ISFON GREM Turn on speech interrupts,
15PED, @

26 FPRINT “'THIS 12 FAST'™

FOR X=1 TO 5006:NEXT X

DE

E9 PRINT "'THIS 15 SLouw'"

The number that you use after the [SPED command has to be in the rangs from
@ to 15,

The speed can be changed at any point in the program so you can switch from
fast o slow as you wish, The 1SPED,n command also works with the (FEED,n
command,

ON REM Turn on speech interrupts,
ED,

0 OWFEED, 26,16,5
48 FOR X=1 10 &
E¢ D, e
{FEED, 42,22 ,16,9,49,21,17,82,0

R

5,17,39,26,21,0
PO NEXT

2,7 MACHINE CODE CONTROL

The speech can be used from machine code in two different ways, The safest
way is to send data straight to the spesch chip at 170 memory address &FEBFE
as the spesech chip never moves in the 1/8 memory map, To use the text to
speach routines requires more cars as the speech software can be loaded in
at different addresses,

2-10 AMSTRAD SPEECH SYNTHESIZER
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2,7, 1 TEXT TO SPEECH MACHINE CODE CALLS

. ROUTINE
ALLOPHONE IN ACCUMULATOR TO BUFFER

+ 4 STRING FOINTED TD BY HL ENDED BY ZERD BYTE,
+ 6=

] I+ 8=

CRIGIN + 19 =

ORIGIN + 12 = ED N ACCUMULATOR

DRIGIN + 14 UM [ TTONS 1IN BUFFER

ORIGIN = LOADR ADDRE FOR SOFTWARE

T you loaded the software at 29900 then the [SPON routine is at 39005,
EXAMPLE OF TEXT TO SPEECH IN MACHINE-CODE

CALL ORIGIN+E

LD HL STRING
CALL ORTGIN+4
RET

STRING; DEFE."DAVID", @
The last character in the string must be @
If the length of the string is rather long you can check that there is then

enough space 1n the buffer by LD A, (ORIGIN+14) the amount of free space is
in the accumulator,

EXAMPLE OF CHANGING THE SPEED

LD A, 10
COLL ORIGEN+1Z
REY

NOTE IF YOU DISAGLE INTERRUPTS (DI) THEM THE SPEECH CHIF WILL STOF TALKING
UNTIL: THEY ARE ENABLED AGAIN (ET) AND ANY ALLOPHOME PRESENTLY BEING SPOKEN
MAY CONTINUE SOUNDING UNTIL THE (EI) 1% ISSUED,

S0 YOU ARE ADVISED TO QUTPUT A ZERD DIRECTLY TO THE SPEECH CHIF,

BASIC EXAMPLE

QUT RFEFE, B,

MACHINE CODE EXAMFLE
LDy BC,OFBFE (HEX)

Lo A,
OuT £CY,A

AMSTRAD SPEECH SYNTHESIZER 2-11



DK 'tronics

manufacturers of powerful peripharals

Short Vowsls - Thesae

Long Yowels

A-Coloured Vowsels

tmonnsyllables?

(non-monnsyllables?

Affricates

2,8 ALLOPHONE TABLE

use before voiced stops and afficates
use hefore voiced stops and afficates
tefore voiceless stops and voiced
fricatives also belwsen words
betwsen ¢lauses and sentences
betwesn clauses and sentences

I

B

7 EH
12 IH I
15 AK U
3 Al
{
A
0

tioy
sky
sEE
great
to
fovodd
ot

ERGTY
angle

XK Al hair
compiter
birvd
giore
farm
claar

o IH T jury
£ CH CH chuwech

2-12
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Resonanis

Voiced Fricatives

R
: R
[¥]
Y
L
W

Voicad Fricatis

Yolcelas

ut
i
ot
]
e
dl

B

e b G~

Nasal

e MM
11 NN
5E NNZ
44 NG

x

f. g sl ol £ B £
i

X

N

NG

read
brain
computer
YEE

tuck
wool

they
bathe
even
Ton

beige

thin
fire
sat
he

hioe
shirt
whig

40 55 double for initial position)

rib
big
coulid
o
guest
a0
wig

computer
sky
pubs

milk
earn
e

bans

AMSTRAD SPEECH SYNTHESIZER
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2,9 DICTIONARY

alarm 15,45,59,16
bathe
bathing
bread
calendar

¢ lown
checked
chackers
chacks
colliide
conkis
correct
corracking
C PO
daughtar
divided
angage
engages
enrage
enrages
ascape
ESCapes
agual

errar

fir

freezer
freezing
gauge
Jauges
hello

alsl¥iy
intrigue
intrigues
investigate
investigater
investigates
kay
legislating
legislated
letter
little
nemor ies
month
nipped

nips

pin
pinning
pledge
pledges
plus

2-14
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PRYS

rad
robots
gecond
sincare
sincerity
speak
spellad
spellers
spells

starting

PRer
=3 utat-1

subiect

threads
Lime
une e
whaler
whales
FEAT
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£4K and 266K MEMORY EXPANSIONS
These units are available for the CPC 4F4, £64 and 6128 computers,

By using the &4K uwpgrade the 464 and 664 computers will have the same
amount and configuration of RAM as the CPC €123, The 256K gives an extra
192K on top of this!, The expansion will allow the use of CP/M PLUS (R)
a5 supplied with the CFC €128 with its massive AIK TFA opening up an
even larger software base for Amstrad wsers, There is also a utility for
increasing the TPA on CF/M 2.2 to £1K,

The Ram can be accessed by means of bank switching using a single I/0
port, Memory is actually switched in and out of the £4K Z5¢ address
space in 16K sub-blocks, as are the ROME, The port determines which
particular combination of the original four 16K sub-blocks and any new
sub-blocks from the expansion RAM will occupy the 64K address space at
any time, Control of the I/70 port can be from either BASIC or machine-
coda,

To wse the additional £4K/Z56K of RAM, the expansion is supplied with
bank switching software (although it can be switched without this
sof tware?,

The software adds some sxtra BASIC commands, RSXs, which make it
possible to use the second 4K (or 4th and Sth in the case of the
256K sxpansion? for storage for screens, windows, graphics and BASIC
arrays, This ability means that youw can write wsuch  larger BASIC
programs, as most of the memory on the unexpanded CPC4G4/664 is normally
used for arrays, variables and graphics,

The additional BASIC commands are:~

IBANK , n Map a bank of 16K directly into memory space,
1 EWAP Alternate between the low an high screens,
1L.OW Change to the low screen,
tHIGH Change to the high screen, (Default screen),
ISAVES n Store a screen to a 16K bank,
1LOADRE  n Retrieve a screen from a 16K bank,
{SAVEW,w,n Store a windows's contents into expansion RAM,
1LOAD,w,n Load a window with data from the expansion RAM,
{SAVED,n,s,1 Transfer original RAM to expansion RAM,
ILOADD, n, 5,1 toad original RAM from expansion RAM,
{tPEEK,n,s,Vv Read the value of a byte in expansion RAM,
IPOKE ,n, s, v Change & byte in the expansion RAM,

These commands make such festures as pull down menus, full screen
animation and large spread-sheet type programs or Data-Bases very easily
programed from BASIC as never before possible on the unexpanded CPC4£4,
&4 computers,

CP/M 2,2 and CP/M PLUS are registered trademarks of Digital Reserch Inc.
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BANK SWITCHED RAM MANUAL FOR 64K % 256K EXPANSIONS

WARN ING
Ensure that the power to your Amstrad computer is switched OFF befare
you fit the interface to the expansion socket, Failure to comply with
these instructions may cause permanent damage to the RAM pack or the
computer,

2,1 Installation

the socket

Fower down your Amstrad CUmputﬁr into on
the back of the

'f lnr\p"

. ANSL0NS S
464, onics quhfpen
5 Can into the

MNow switoh on the computer,

Synthesiser
on the back

npater i Way U 25 normal, If it fail
1 the CHnnecfong arz correctly made,  MNote tha
a keyv location on the commector to ensur b
] nt problems, OTHER irterfaces may not bave this
_rad dise interface is ths most familar
problems will wsually lis betwesn the

If this is the case, try recornecting the in
1r5e\t g the RAM pack into the computer,  This will giv
view when lining up the pins,

1f the computer fails to power up, o crashes on power up
patterns all over the screanl?, *hﬁ monitor may cuboout thu powar Lo
computer,  On the colour monitor, just switch the MONITOR off and the
attempt to reconnect as shove, The monochroms monitar may  have to
remain switiched off for several seconds before powsr will be reinstat
Lo the computer,

It iz very wnlikely that the computer will fail to power wp with the

pack alone, If this is the cass, then the fault will probably 1t
the RAM pack, % Return the RAM pack to DE'tronics if ihis is the ¢

TRATION CARD AND
FROM  YIUR

¥ OIT EMTIAL THAT YOU COMFLETE YOUR WARRANTY RE
RETURN IT 7O US IMMEDIATELY UFON FURCHASING THIZ FRODU
DEALER (UK ONLY),
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2,2 USING YOUR EXTRA RAM

twi
with

the sxtra RAM, Thers is &
cnnfa1n1ng NEions Here ‘the
Fimply ramns , Aitu‘ﬂdtl'ely, e
ching code using the DUT
e able to wuse the RAM for
software for that purpose,
his approach

T(_I

@d in detail in section 3010, The fi
wing chapters:-

W &% abova,  load the REX softwars

5 type CITAPES and press

Loin your Amstrad user

will be asked to enter
far now, section 3,

RAM and then print out b
computer menory will be clear

mch

soth sides so that if

icts from this manuwal which
bypa them outl,

: s an extensive RAM test,
AM not function coreectly the program will inform you that

n found,  Along with this, it will print out diagnostic
VLo help in the eep af the RAM pack,

that an error is found, please note the
and return the RAM pack for replacement or

stration note page 2.2

3,4 EXTENDED BASIC COMMANDS

There are a total of twelve extra commands provided by the RSXs on tape,
Some may have parametsrs, some will nat,  Sometimes the command may have
ditfarent formats and numbers of parameters, We have tried to discuse
2ach tommand in its simplest form and later sactions will describe added
parameters which make the command more 1 ble and sconomic on memory,
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the printed out

You may have noticed that during
the number of the ‘bank' it was 1,».!5’(1).-:,
Foar the 64K sxpansion thers ave 4 Ga
banks, fﬂ accﬂ )

computer

. was on the screan in

scresns on the b4f-. R

= x.h:plA owld
S aughiou 't.
within
for i

The

VEAVE
1nac

dts window
that

jch ovarlaps another are lost

of windows
of true pull duwn

new commands which allow
caded from RAM,
P

menus,  that "ca\'\ cover i but not
EXAMFLE: -
MODE 1
FOR i=9,¢ TEF ; F\{:M D\ zw grid on scr
MOVE £aat] C

1I
4 MOVE &, 400%1
S8 NEXT 1 i
£@ WHILE IMKEY$="" @ WEND ; REM Wait for a key press

7o WINDOWHE), INTORNDOTIRTS+T S, INTORNDC® 3 ES+INTORNDOY 3541730,
INTORNDCT D31 4+1 3, INTC F\NDHH&MHN“HFNDH PE1G+EDD

B0 PENEL,Z PAPERM,

9B (SAVEW, 1,1 : REM Save contents of wi

199 CLS#D ; REM Clear window

into RAM
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EM Walt for Znd kay press
wincow!

tore window's contents

two new commands; ‘LDPD!»‘ and SAVEW, As you are
eight windows (9-7) which can be defined, Tha
reference to & win ., The sescond is the bank

[¥x

o number window to bank

B

1, fhankl  load window from bank

wal about window for more details,

=1 the whole screen, will fit into a single bank
i ur window nearly a full scresn
e example,  On the other hend i your
in Mode 1, amount of  mEEoTy
wnuld be 1 L in fact only 1606
Tras a whole bank wouwld mesn

the R indow command  can an
want the window's contents reside in
window you fould place the anywhere

and can ba

written;-

Lhank address

Lwindow nusbarld,

Cwinadow vumber ], Chank address!

The amount of datsa
ds fo te taken away from the top
stween which the data can be stored,
the RAM bank, at address ®, then
is fres for other windows or data arrays,

wore than one window per bank, you nesd to know how
0Ty window will take up, Tf the window will vary in size
twr limits, use the higher of the two, Depending on which mode
o are using, the figures are calculatsd as below,

In each caze: X1 is the left most x coordinate
X2 iz the right most coordinate
Y1 is the top y coordinate
Y2 is the bottom y coordinate
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MODE & E=CEZ-X1+10 % 4 % (Y2-Y1+1) & B
MODE 1 SIZE=(XZ-X1+17 % 2 % (YI-Y1+1)
MODE 2 SIFE=CXZ-A1+10 & (YZ-Y1+1) ¥ 3

in the

The computer will give an error if the window 15
space you have allot for it, Also if tha size is m

FF

windows may overlap in the bank and cause strange effec

19 PEM 1
size=lg ¥ 2
LOCATE 1,15
wINDuw 1,

for mew window 'd' o vemo

wirichow!

1 level=7 THEN RETURN
l=laval+]

Jld+levelds, THlaveld?, 19+iev
LEAVEW, lavel 255
bankaddress= ben
PEN$level 0
lavel

ayal AND 1)

IF level=d THEN RETURN
bankaddrass=bankaddrass - size
TLOADW, ]Edel  bankaddress

ETURN

s one bank of RAM but &ll 2
1' is wsed to stand for the level

The above p am only use
£
%5 points to the ¥ free plate in ths

defined, The riable 'lav
and the variables ‘bankaddre
RaM,

3,6 ARRAYS, VARIABLES AND STRINGS

There are two genaral purpose data moving commands Lo allow data from
the program to be moved to and from the RAM pack,

These two commands are;-

[SAVE, [bank], [Start locationd, [lengthl, [bank
1LOADD, Ibankl, [Start locationd, [lengthl, [bank addrass]
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First parvameter refsrences which bank you want to use, The start
3 vy address whers therve is some data, The amount of
: : length,  Optionally a bank address can be given to

one type of data to be stored in the RAM,

sible o save all
tly discuss how to
o wndersiand,

of data wsing these commands, but we
sinple numerical arrays thess being the

anple that your program deals with stock control of up to 60
2 & string array containing the names and a numerical
ay cont qtﬂint the number of each item you have in stock,

18 for the namses and
if you update
year of stock on re
would take up sbout

a5 for the stogk
avery week and
aven the last f
15K or even 75

storad on disc, or even tape for a ysar's
read every time a caloulation was needed, but veu
that ltong would be spent waiting for reading
time a ulﬁfrlbuL1nr is raloulated for each itam,

to load all the records into RAM, then

ining an array of dimensions § taking aver
R&M which could be used for proarams dafine and array
g all the data from disc a week at a time, and store
data  into bank RAM, T do this you need to know two
the arrvay lie in memory?  and two, how many

array stored?
any variable can ke guickly found wsing the '@' before &
zxample, dimension the sbove array;-

OIM stock

5 will reply by giving the memory address where the first
the array is stored,  Try;-

FRINT @stock(l?

e number returnsd will be five higher in value, This is the address
the second variable,

T

The '@' prefix will work in front of any variable, The first item of an
array  is obviously 'Ostogk(@l, If you are wsing msulti-dimensional
arrays, the first item is ‘@stocki(®, 8)' or '@stockl 10 depending
on the numbar of dimensions,
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2) How long is an array?

First of all, different types of
par elemeni For real numbers, thete
arrays take I bytes per slement, Sir
And will be dealt with later,

. the nuweber of dimensions and glements
unt,  Remember that alsme rh from 9,
3 has &1 elemsnts, Whaether
up boo oyou, but you o
unexplainable bugs appearing
nunber of slaments
dimensions to find

ot

To find the (o
amount of memory

Tree arrvay
single ban
adidvess shart

WEineg is
wowe can sio

AL addr

We shall st
on for all b

coutd be written anto disc or ¢ by the

balow, Oy the test file is written, it for Fiile
developlng your program,
19 DPENDUT
8 FOR

FOR _

Frint 3
NEXT item
NEXT week
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Now type 'NEW' and enter the following program; -

DIM stock(
INFUT "read file (y/n)";ans$
IF LOWER$Cans®)="y" or LOWER$Cans$)="yes" THEM G
REM vest of program ..,
REM subroutine to vead data from disc
OPENIN “stock, dat"
FOR wesk=1 T0 &
FOR item=1 TO €0
INFUTHS, stock(item)
NEXT item
VED, 4, 0stock (@) £1#5, weel
NEXT waek
56 CLOSEIN
130 RETURN

The above program could be used to read the file frowm disc or tape,
Once the file is in bank RAM, the contents will stay there for use until
the computer is switched off, or some other dats is put in that bank,
This mzans that data nesd only be read once from disc, then the program
can D2 rerun without losing the data,  This could also be wsefuwl too if
you wish to write a number of programs bo uss the same data,

Once the data is in memory, o can access each wesk's data simply by
reloading the stock array,  Add the section below to draw a bar graph
for a given section, "

g

MODE 2

LOCATE 1,1

INFUT “Which item to analysa",itemno
IF itemno<l OR itemno>€0 THEN 12@
CLS @ LOCATE 3¢,1

FRINT "Bar Chart For Item"; itemnso
LOCATE 10,25
FRINT"Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec":
REM 2 spaces between aach,

FOR loop=6 70 4

DR - O I

& 5

B

NEXT loop
MOVE £@,
MOVE £40,
FOR loop=]
MOVE 4%
NEXT loop
FOR week=1 TO &2
I wesk /2=
ILOADD, 4, 5

kCitemnod/ 406
T 1t STEP n
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3,6,1 MORE ARRAYS, VARIABLES AND STRINGS

If you have a program that uses all ihe memory of the compubter dus (o
needing a large array, you can use the bank RAM for storing dats without
aven dimensioning an array,

For example if you have a twos dimensional array
store the amounts of certain types of stock you sell
year, Even though you are using intergers, the arvvay
BTy,

Instead of having the whole arvray in BASIC memory,
accassad by wsing a subroutine fo read out a value,

elemsnt
ong Lo sto

REM load ‘stored' from bank msmory wsing
p=l yea
pank=1  If @
LLOARD, bank,
RETURN
ren CopY
p={ year]
=53 [
1SAVED, bank,
RETURN

THEN p=p~16
P

t-l:- bank wsing

Two banks are wsed, 1 oand 2, and the variablss 'y

used to reference which element is required, On
there are just 2 bytes moved to and from the bank

using integers Tha '¥ in lines 3G and 11819 ¢
an integer is :tu)‘eu in two bytes, If ¢ variable
would need to be used instsad, Lines (@@

element is in the first bank or the second,

if @ array i3 o be filled with data from tape or disc, there
riged to initially clear the values to wil, If you went &l
preset to zero then the =asisst way is to sava a blank screen int
bank at the start of the program; -

FAFER & | CLE

2.6,2 STRING STORAGE

The major obstacle in storing strings is that they can vary in length
and can be stored anywhars in memory, incluwding in a BASIC program, One
method of storing string arrays is outlined below, However you may find
an easier way to store strings than the ons described bel whan  you
consider exactly what you want to do,
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yid want to stors 508 names, wp

: to 28 characters long
iz ssperated into units of

mory 21 bytes each so that
randomly accessed,  In each 21 byte sagment thers is one
byte o say b many letters there are in that stirng,
we will use a total of just over 10K, If we use the
to specify the rh‘mq um want then we can enter two
ot a string f 1 ‘namat’ and ong o
of ‘name$’ into RAM bank numtner 1:-

sLring nunt‘xcr

! | !

d be no
4 severn

a word gquix
: it RAM could be
n:‘»:m A wnulri sct

RAM to i

the first
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3,7 ANIMATION AND PICTURE SHOWS

Lrisved,

how  screens  and  windows
toof putting pictures by enough 8o
BIIE Wit . ¢ of  memory whols

hen pust on the sc noto producs animst

vER T

RN, ther LhEm

un i

wiiich
then

allow this

HLOW, THIGH and DRIWAR

can be und od it 1s

be wsed, @ normal sor
le of viewing a screen anywhere in Py oin
@ and the third block at o3 ara
puter uses these as part of the
SIC interprater,  Th f omemory at 18354 is fres for use as long
I HIMEM is lowsred to below 16 Using this, we have
the original scesen the high scresn and the new screen at )
called the low seresn, To oo from one to the other just use)-

PRk blooks, Tz

Aifficult to use a3 the ¢

ooy

B

HLOW b0 set the low screen in action
IHIGH to reset t high screen
LSWAR o swap from low Lo high and vice-versa
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the swap 15 made, the computer is told, and all further
i on the ]

ected screen,

sCyesn and win

vt load

which Z
nate

o, by defsult
by cli

that the bank
or the transf

it
than Lo
Tosd the high sore
remains the same,

computer s
screan is on the
see the difference,

On &
rapidly displ

scale, & window could be
1 without resorting to sw

fined
ping

Note, that of less
windows
adding
series
screen,  Mes

as the screen's

1s the fact that the
a sore which is v
For

into the

ad them -
sy e switched off

systen need
anged in tha

16 L0AD “"scre

L OLSAVES, 3,

The above will load a screen then save it to bank 2, The screen the
user sees can have something else on it
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2,8 ADVANCED FROGRAMMING

This section introduces one new command and some other progeams
aspects which you may find useful,

The new command is;-—
TAZKRAM, [ enguiry 1, [ wvariable 1
cartain constants to be found by the

noreturn the nunb
e 4y

amand allows
. For s la 1t
as this will ch

RAM p o bhe 2 RAM pack, The wpaivy !
which selects what you want to know, he answer

variable defined by the second par: ",

., will RAM

L. owWill

iy

the RAM

gt
Miodo b want
sacd just th

3 mEve b L

A machineg

FRINT "Program Loading!”

¢ END

CLEAR | MEMORY FEEK(
CHAIN "partz"

2 and pul it into menory,
Mothing will be printed on the screen unl he RAM prov
or not even theret The program  'partd’ would ke the
program,  Loadng the program in two parts
every time the program 1s run,

The code has to be loaded in at 10 in memory before it is relocated
for use, The 1£ bit value in locations 16082 and 180 is the place vou
want the code to be located at, Ancther 16 bit value in loacations
Teesd and 10085 contains the length of the code which is moved higher in
memory,  Nearly 1K of the program is only need once - the relocation and
the RAM test programs, and hence this part is not moved higher in RAM,
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you want to use usar defined graphics then add the following lines:—

YMEIN. AFTER

be different depending on how many user

a number of different styles of
MEOL A command, HIEMEM is set
Hence it is possible to use the
eshics to and from tl

Py
det ined
ands

Ed

the definitions
program may  have

Pk

fi to load a nunber of sets:-

Dy g ErIgT AN,

tha variable ‘set
will be valid, More or less could be added as it suits you,

Al of this setting up can be done on the loader program, just once,
y the program is subseguently run, there is no need to re-load the

bank RAM,
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can be found whensver neaded by~

3.9 PEEKING AND FOKING

opmands which allow the memory in the Lo be viewed

wiarks
e

find
way

Lt

in bank numbey
Vart yhe 1m in HH=IHRE
vequired,

1y

commands for the beginner, in fact they

mare advancsd p rammer who wishes to

mand which has been included for the

tEANK, § bank number 2

The command is followed by one parameter, If this parameter is not
pr nt, & zeros is assumed, The bank referenced is mapped into the

ress spacs at 16K to R A bank numbsr of zero will map the
ariginal BRAM back in, numbses T Lo the maxisum bank number will map that
bank into the address space, If a bank is ped in, the computer will
use the bank memory istead of the normal RaM, Howsver, the scorssn will
still be tzken from the or 1 RAM if TLOW = issued, The advantage
of this is that the whole avy can be wesed for programming instead of
ing to set the top of memory to 16 The disadvantage is that if
e program is halted while the low sorasn is being displayed, the
will wri creen data into the B C program - causing chaos,
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Make sure you are acol
ris ting la s
in o«

o

ran using them,
roand lose your work

3, 1@ FROGRAMMING WITHOUT RSXS
With no

RAM b

MEMDTY

{rom

IC and machine code, the original

CANNIDT e used for program, tix
top of nemory 1 Machineg o« ROTY

mally bloo
RAM is mapped  into
the bank is mapped in
would, It i

can be written t
5 banked out,
this

the

e number of
a0 bank AND
in this case

Lo map in

sxpansions the banks are & to 3, bank numbers ars

OUT &7Fan, 1%
IN MACHINE CODE: Where the bank number is in the

; selsct bank A
»oand flags!
s bank AND 3 ) o+

1

s Chank AND

=
(EC=RTFOE

FOF BC
RET
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Again the bank number in the accumulator starts at @, To vesat the
original bank:-

RESET; PUSH BC ;save redg,
LD BC,07FeeH iselect control port
LB A, 192 rgelect code for original bank
aut (C: A srestore bank
FOF BC jrestors reg,
RET

2,11 TECHNICAL DETAILS

3,11.1 The Load Address

The software which loads from tape is relocatable,
mamory in which the program can go is limited to be & ]
top of memory, This is becauss ths banksd RAM appss in the block
V6284 to 32767, (See previous chapter for sxplanation of whyi? Below
the 16K boundary, the REX command table will no longer funtion, Hence,
during relocation, the code is loaded at ! @ in wmemory and moves to a

place higher in mencry, Fressing TER:  while 1oadxﬁg, will
automatically select the highest location available, Alternatively you
may wist to load the code to a lower address and resevrve some space for

YOI OWN DYOgrans,

3,11,2 Saving to Disc ) .
The software on the cassette is NOT protected, Hence to save if onto
disc or even onto another iaps ab speed write 1 15 & matiter of loading
the data into memory, then saving it,

1y Type "ITAPE' and press <ENTER: (for disc systems)
2y LOAD "bank"
33 MEMORY 99299
43 LOAD , 16000

Type 500 or set SPEED WRITE as desired
SAVE “hank
7Y SAVE “rex', B, 10000, 4000

3,11,3 INCREASING CP/M 2,2 TPA

Run the program called "TRFAY from sither cassette or disc, depend
you have a 464/664 or 6128 compubter, When instructed to, place :
2,2 systen disc into drive A,

The program will now write a file called INCTPA COM ot your systen
disc,

Boot wp CP/M 2,2 then immediately after the 'Ax' promt type in '1N§TPA'
then press <ENTER:, Your system disc will mow be altered to run with =
1K TFA,
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Commercial Program Compatability

The RAM expansion is compatible with the banked RAM supplied as standard
with the CPCEIZB, This means that a number of programs wirtten for the
CPCEIZE will now work on the CPC4E4 and CPCEE4 range of computers,

In fact the REX software provided will work on the CPCE1ZE,

The bank switching software in its supplied state will only access 256K
of banked memsry, that is 16 banks, If you add more memory the RSX
software can be told to access a full 512K of banked memory (32 banks)
by poking location 1908E with 1, See section 3,8 for explanation of how
to load the RSX software on its own,

B5 POKE 10006, 1
This line will do the trick!

1f & commercial program fails to work on your CPC 4647664 then try the
suggestions below,

1y The software may be using the new firmware vector at RBDER, If this
is the case, try ruming the RSX program before running  your
applifation program,

Some  programs  which  will  function correctly after the REX
softwaretape has been loaded in are Tasman's Tasword (R} word
processar, Tas~ spell and Tasprint for the CRCE12E, In
conjunction with these, Campbell Systems' Masterfile 128 will
provide a A4k filespace and interfaces with Tasmans's software,

2y Some software, whether loaded from disc/tape or booted from a
background ROM will check the ROM identity by using the firmware
call &B915,

Thers is one more command included in the REX software on tape
whichwill cause a CPC4E4 or £E4 to emulate the ROM identity of the
CPCe1ZE,

Type 'IEMULATE' and press <ENTER>

Any programs that call the ROM identity routine will now be informed
that the computer is a CPCE128 and may now work correctly,

%3 The software may use some features of the CPCEIZES ROM which are
unavailable on the CPC4€4 and CPCEE4 machines, In this instance,
you may be able to get information on how the program can be altered
to work on the CPC464 or 664 from the manufacturers of the program
in question,
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3.11.4 Using CP/M 2,2 (R)

CR/M 2,2 (R} as supplied with all Amstrad computers will function as
normal with the Extra memory fitted, However if you vun the INCTRA,COM
utility the TPA available to CF/M 2,2 will be increased to 61K,

Frograms of your own devising written under this operating system are
fres to use the ra memory, See section 3,19 for details of how to
use the extra mamory from machine code,

3, 12 ERROR MESSAGES

While you are using the REX softwars, there will be some occasions whan
the compuber does not understand, or cannot carry oubt what you have
instructed, The software may issue some error messages in addition to
the normal messages that the computer will give, The errors and why
they are likely to occur are owtlined below:-

Ead bank command Given if you  have gJiven the wrong number of
paramzters or if & variable is not  present
whars there should be one,

Bank wnavailable You have trisd to access a bank which is not present
on your system,

Bad bank parameter You have referenced & bank which can never be fitted
to the computer,

flad bank address The addrass you have given is out of range: bank
addresses rangs from © to 16393,

Value invalid The bank address may be too lavge for the block of
data defined, The paramster for [ASKRAM is other
than 1, 2 or 2, The size or a block to be saved is

larger that 16,
Bad window dafinition

The window refsrenced in 1SAVEW or (LDADW is above
7.
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3, 13 REFERENCE OF RSX COMMANDS

All the additional commands are listed below as a reminder to thair |
functions and syntas,

SCREENS

PEAVES, [ bank 3, [ swap 1

HDARS, § bank 1, [ swap 1
WINDOWS

ISAVEW, [ window numberd, [ bank 3, [ bank address 1, [ swap I

1LOADW, [ window numberl, [ bank 1, [ bank address 1, [ swap 1 ‘
DATA BLOCKS

VEAVED, [ bank 1, [ Sftart location 3, [ length 1, [ bank address 3 H

ANIMATION ‘\

LW (Low screen?
PHIGH (High sorsen)
PSWAR (Alternate between High and Low screens?

OTHER
tPOFE,  bank 1, [ bank addr

&
PEER, [ bank 1, [ bank addre
1BANK, [ bank 3

=5 1, [ value 3
55 1, [ variable 1

RAM, [ equiry 3, [ variable 1 (L enguiry 3, 1 = RAM, 2 = banks,
arror accured??

DEFINITIONS

L bank 1 Bank number -4 or 1-6 for 64K and
ZEEK axpansions,

[ bank address 1 Address within bank @ {to 1 R

L swap 1 @ or omitted means act on present
screen, | means act on alternate
seraen,

[ start location 1 and [ length 1 Define a block of original memory,

L variable 1 Give the location of an integer
variable to be assigned for example
by,
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3,14 Technical details (hardware organisation)

These interfaces add either a single block (E4K) or four blocks (4
E4K) of RAM to an existing CFC4R4, E64 or &128,

Thus, if 64K C(one block? is added to a 484, the total memory is two
blocks, 128K,

For a given set~up, caleulate the total rumber "of 64K Blocks, this will
datermine which of the block select codes mentioned later are relevant
to your system, The blocks are referved to by number, block one is the
original £4K, block two is equivalent to the second block present in the
E128, and so on,

Memory is actually switched in and out of the £4K 290 address space in
16K subblocks (as are the ROMs), Which particular combination of the
original four 16K sub-blocks used, and any ‘new' sub-blocks from ram
beyond the original £4K, is called the memory map, The map is
determined by an 8-bit code byte sent to the gate array contrel port,
W7FOB, with the two top bits set to 1, The following description of the
codes referes only to the remaining six bits, DE-D@,

Control Codes

Bits D2-D@ control the way 16K sub-blocks are arranged in the 230 MEMITY
space, bits DH-D3 control selection of whichever ‘new' £4K bhlock is to
be used,

Bits D2-D@ - 16K Map Codes
These bits select one of the eight maps into the 64K as follows:—

CODE e 1 2 3 4 &5 & 7

SUBRLOCK

Ceoe-FFFF 3 3% 3% 3 3 3 3 3

BoRO-BFFF 2 2 2 2 2 2 2 2

4200-7FFF 1 1 ¥ 03 ex 1x 2
OO0O-3FFF © © o e © © o o

The numbers 9, 1, 2, 3 refer to the four 16K sub-blocks in a 64K block
in the obvious way, The star (¥) indicates that the memory is from a
‘new' block, ie block 2 or higher, otherwise the ‘original‘, block 1, is
impliad,

Thus, code @ selects the original, unmapped 64K, code 2 selects a
complately new block of 64K, the other codes are a mixture,

Notes

1. (n powev-up, code @ is selected,

2, The VDU circuitry always veads from the original 64K (block
1}, independently of the code,
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Fo0If code 3 is used, reads from 24009 to L7FFF, on CPC 464/6E4
machines, will only return the correct data if the upper ROM is
disabled, This is at variance with CPC £128 aperation, but is
unlikely to be a significant difference,

4, If code 3 is used, addresses %4009 to A7FFF must not be wused to run
programs, they are intended for VDU or data access only, '

Bits D5-D3, 64K Block Select Codes

D5 D4 D3 EBELOCK

9 @ @ 2z (ie, 'new' menory sub-blocks came from block 2, as in CPC
£128)

@ o i 2

I 9 4

) 1 1 E

Which of the above codes are relevant to your machine depends on total
nemorTy (see previous remarks,

Notes
., On power-up, code @, 8, 9 is selected,

2, Bits D5, D4, D3 above 'count up' as blocks are selected, This may
assist the programmer,

3. if 2 x 256K memory expanders are fitted to the machine, and option
links are set appropriately, all patterns on D5-D3 can be usend,
giving a maximum of 512K extra wemory,

3.15 CUSTOMISING YOUR CP/M PLUS SYSTEM DISC

Converting A 464 Keyboard Scan To That Of A 6128,

Some CPM PLUS programs will not run correctly on the 464 computer

batause of tha way the 6128 scans the keyboard,

The following program and instructions convert (fool), CPM PLUS into

thinking that it is rumming on a 6128,

1, Make & working copy of both sides of your system disc (sides 1 and
23,

a) Use your standard CP/M 2,2 System disc and type 'ICPMY,

b} For %Single drive systems use OISCCOPY, For dual drives use
COPYDISC, (Remember to do both sides),
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€} Pub your original system disc away in a safe place to keep as a
back-up incase your working disc is damaged,

2, Put "BANE' and 'REX' onto side 1 of the working disc,

a) Follow the instructions in the manual to get a copy onto disc,
Alternatively, wuse ‘FILECOFY BAMK,BAS' and 'FILECORY RSX,BIN' if
you have transferrad the software to dist already,

F, Reset  the machine, then enter COF/M PFLUS Only one drive is
hecessary but if you have tws you sust disconnect the second drive
because all the changes are Lo be mads on the working disc and
with a single drive the computer can use both sides,

23 RUN "BANKY then press <ENTE

in response to LOAD ADDRE

B Type in "TEMULATE . 1CFM' then press <ENTER:,

4, Type in the following, pressing <ENTER: after avery line unless

otherwise written, Turn the disc aver when the computer asks;-

ED FATCH, ASH

i

0ORG " 168H

XRA O

=TA OFDEFH

JuE o

END

“CTRL:E do not press (ENTER:
)

ED PROFILE, SUE

do not press CENTERD:

(Insert disc containing MAC,COM FILE)

B MAC PATCH

B HEXCOM PATCH
ERA PATCH, HEX

ERA PATCH, SYM

ERA FATCH, PEN

ERA PATCH, ASM
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It is possible 4o alter the CP/M PLUS disc to boot up without
loading the DE'tronics BANK program first, Type the following if
you want your system disc altered in this way:-

B SAVE
21D CYOCFME EMS ‘
S1E0 _ |
[

TCTRLEC a0 not press (ENTER:

C1OCFMZ  EMS

\I/ ‘
e
BB

The disc will now boot up without BANK being run,
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€4/256K SILICON DISC

desighed to be used with at lesst one

can be transferred onto the silicon
e then work on the data
tems with only o norme
ansion ROM,

Le with all DK tronics periphevals,

in which

find out if
iliron disc

ity the
disc will

mut
SN
can

compte
silicon
CPAH and

by switching off the power) the
kapt in L, This means that it is

Fams on b

: af your M osysten
inplemant an additional

Hocan get this program

/Mowill treat it Jike the normal

Once the drive is  implement ,
errad to and from the silicon disc via the

val(gd, Da can ba trans
tutility as normal,

silicon disc is esperially useful rosingle drive CF/M systems as
the disc oo ning the program is often nearly full and needs to stay
in the drive, The silicon disc offers a theap second drive for sericus
5 applications,

CP/M i a registered t k of Bigital R Inc,
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£4K Silicon disc

withouwt the need for further s ion
banked RAM,which is fitted as standard,

fit the DE'tronics G4K RAM pack,

The 64K silicon disc operating system cannot be used with CP/M PLUS
because they would both be trying to use the second 64K of memory,

SILICON DISC MANUAL

WARNING
Ensure that the powsr to your Amstrad computer is switched OFF before
you fit the Silicon Disc to the expansion socket, Failure to comply

with these instructions may cause permanent damage to the device or the
computer,

4,1 Installation

wnal covers two versions of the silicon disc, the 04K and the

LWAT in ROM iz oo np»dﬂ:!h: withe 1 ARA/EEL and &
5, ALl prog i manyal have be designed to run on Lthe
where the WARL compatible,  You may however
iy ouse the s iIC 1,1 machines,

contained in one unit
disme ism in two units

Operating system ROMY,
SEE RAM and Oparating

Llicon Disc wmt ot the rear
On the ( 454t B0L i labelled ‘Floppy Disc',
o : it im labelled Hpans
The bxhton stc will only work in comunctmn with the normal disc
system, On the CRC 484 the FDI-1 MUST be fitted, Other expansions uay
e fitted into the espansion sockset on the rear of the Silicon Disc,
now switch on the computer,

Fower down the computer & fit the

conputer should power up as normal, If it fails to do so, check
1} the connections are correctly made, Note that all DK'tronics
s have a key location on the commector to ensure that there can
alignment problams, OTHER interfaces may not use this keyway (the

produc
be
Amsirad disc interface iz the most familiar example), Hence any
comaction problems will wsually lie between the Silicon Disc and these
expansions, I[f this is the case, try reconnecting the interfaces BEFORE
insarting the Silincn Disc onto the expansion slot, This will give you
& better view when lining up the pins,

4-2 AMSTRAD SILICON DISC
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It _the computar DOES fail to powsr up dus to ml’nlmnmen? problams the
momtm‘ may cut it the power to the computer the MOHITOR is
;wl.\‘_.ched aff,  This is not dus to overlosd but 19 1)
1\1t.x.:\‘ the monitor to @ct the computer and inter c:"]»"lmn:'
mONitor just switeh the MONITOR off, veconnsct th e _t.r;n\'*
s\f'ft-Ch on n, The monochrone  woni tor \ulil tio \"!:‘TUEUHI ""Mt:{t'-:d‘
of f for guite a few seconds tn:fnr-n the r o Recon :: IH
above, wait for a few seconds, tack '_’.\"i -

Tt is very wnlikely tha faill to power
Up with the Silicon dis he o then the fout
wl.Ll meobably = with t Silid Dis i R .;ho ) !?nirm h':;
DK'tromics if this is the cas T

THAT YOU COMPLETE YOUR W
1t LY UPON PURCHAS ENG

4,2 FIRST STEPS

When the computer is powered up the

uld sign itself on as:-

'Silicon Disc @, 1!
‘Silicon Disc 1,1

& store of
is entered,
beforse the
silicon disc now will

licon disc is started and
ive an error of drive not g

Pype '1SDISC' and the computer will inplement the silicon dpive

Once the Silicon d; s¢ has besn called an sdditi \
; £n v ) alled an additional drive will be
available to the sy & nal drive will te

On @ single drive system the drive is 'B°
On & dual driva tem there is a new drive 'C*

Try typing “1B:CAT' ar " 1CICATY,

HH the commands which are novmally used in &
»jx‘w»;"s now apply also to the silicon disc, H only di
should notice is the difference in access time for files and

Whan the c-:vmpuier is first swnx
catalog shows that there is

that's 64/256kK1

on the Silicon Qisc is amphty,  The
frese, With for the di
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Dbviously that is not a lot of yiou want
silicon disc and take them off, 3 are two
data to be movad from s novmal disc (Drive A2

ViCE-VETrSE |

4,3 COMPATIBILITY

QY SME 4B LG -

HLOAGDT
PEAVEDRIEC Put d

disc

we normal disc's conte
+

, OPENIN, DPENOUT,
NPUT #3, WRITE #9,

ta back onto a normal

, CHAIN MERG
¥, PRINT #3, LIN

The first command might be wsed &t

move all your data the silicy 3 would usad at will function If program was wpid
- N 3 LaR=t1 =& Pt ie T T o e
the end to move all the data back to a normal disc,  (Rememwber the itowiil ltered tn : access only
. . . N L i ] = R
contents of the silicon disc are lost if the computer is switched offi )} the dri - Ve B oor L

The ' HOADDIEC?
the Hilicon i
o 11

i,

Disc from a norms

of data from the

P

tectively

dian

sirad's arror

d ERE

Remember also that each disc copy will REPLACE the original contents of
the drive you're copying to even if mo files are present on the disc
baing copied, The '1SDISC' command wmust be issued after using the
CILDADDISC', “ISAVEDISC' commands if you want to continue using the
Silicon drive.

the silican
using
lomg pros

Py
ndard LDAD an
o normal Jdisc and

of
Inre

is no problem with logging

2 in spesd, :
N e t..f) the disc is RAM there can
The drives will issue all the

The LOADD] arnd AVEDRTS
mind the & are SENg WS
abort back to BASIC, otherwis
an optional paramster of 1

B

If you respond wiih 2
they will carvy on,  1f, howsver, vouw add
then the check wiil oot e made and

e tape unit

a5 normal IDISC will

: and the silicon disc Qv
commands will take action straight away, ) st Ekdn,
- AU . : . silicom driv Th
The SAVEDISC command can alss taks pavamster of which tell wh;“r ;}”m 1;19_5, ihe
. N N - P - A licads
save all files onto normal disc ept the COM fils This y r‘md. E'{‘J‘Lf'lca
- N i T, =34
if you have too much data on the silicon disc so that it would ERE LIRS
normal disc,  You may not aind losing copies of your COM filesg
ara often stored seperalely on your system, disc,
4-4 AMSTRAD SILICON DISC
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4,4 USING YOUR SILICON DISC IN CP/M 2,2

silicon disc program

With the computer
drive &, if 1 have
then make a copy as

SENTER®

Write a anto ths Syshan disc

the press the (ENTE

MOVCEM

*
[

typa
N k!

para MEmoTy
he majority of

Howsvar  Lhe
se the whol MBMoTy
an unal‘ ¢ for when you want Lo Copy
P oig not af it is probably b to use PIF
in conjunction with the Silicon disc when you

computer will start up with the
MOVCEM and SEEN every time, Just k
automatically start when you boot CPMi-

injtial commard
rtoup buffar,
tn type the SDISC
thay guestions
key is located on

Fowill kois o
om0 bhal you can
Mt th» Y will cause the
ohM o is enter Answar 'y’
e system disc, Note that the
s«.l:y’,

and 'y'
the samns

is now finished, Try Resetting and booting CPM Lo see

tas been activatsd, an exira d"“e will be available as drive
sensting on whether you have a second normal drive,

standard CPM programs will now use the silicon disc if you
silicon drive's lettar,

6 AMSTRAD SILICON DISC
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4,4,1 USING YOUR SILICON DISC IN CP/M PLUS

NOTE that the £4F Silicon Disc cannob be used under CE/ZM BLL
there will be a conflicting access to the hanked RAM,

beoause

Bafore the Ko Zilicon disc can be uss
early morning start-up file ( ems) is
drive as €, The following steps are nec

tiy bhe
5 HAM

13 Create w new disc with & copy of the .ems f

oyl

From BASIC typs in ! then press JENTER:
a copy af the patcher, com fllL onto the disc

HE wsing this dise

43 following the patcher' the
s will now a new varsi
51 Reboot CP/M plus wsing this new file, The silicon 2isc will now tos

on automnatically

s drive €,

The capacity of this disc will be one of the following ;-

ar s - if only a

M tronics men

Y

nsion is available

by 254K~ if only the DE'tronics silicon o
foompatible with current CR/D

il

444K ~ 11 hoth the DK tronics

silicon
disc are avallabls,

The new ems file automatically wo
the system and configures it acoordingly,

The RAM disc directory is automatically initialised to contain
the first time this new .swms fils is run, Howevear, if the
bean placed in the RAM disc on & previous OCLasnion, th
formatied, assuming the computer has not boen switel
you o enter CP/M 2.2 or AMSDOS and then return to
files s5till prasent in drive €,

15 out how much g

ra RAM vouw have on
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4,5 ADVANCED NOTES

Both under AME and CPM the individual file's write disable and sys
status are compliad with,

The uss of the silicon disc from machine code can be easily imple
by using FAR c£alls to the by

ernal commands and by wsi
calls as documented in the Amstrad manual, ALl the rfares ars
same o @xisbting software sould run fine, e commands which
read and wri specific sectors, format and move the he on the
normal  bwo : (CTRLA to CTRLLY will not function on the silizon
drive and in fact may issue an @rror Ressage that the drive is not
prasent, Any dirvect reading and writing can be dons by bank switching
the of memory into the main mesory map 16K at a time,

bloek is switched in and out of
by sending the appropriazte code

4 banks of 16K for the oF

{ bankad RAM, The numbars

i

4K Silicon Disc

197, 192, 199

Therefore if you wish to select a bank you wold use the following

OUT R7F0e, ( BONK + 136 3 whers BAME has a value of & — 3

256K Silicon Disc

There is a simple formulas o caloulate tha corract valuse for the bank
you want;—

CEANE AND Z3+BER(BANK/ 4} where DANE iz @ - 15

VALUE=

Therefore if you wish to select a bank you wold wee the following -

T &7Faa, VALUE

e the original 16K block VALVE would be set to 192,

The first bank holds the catalog and the first 14 blocks of 1k,

4-8 AMSTRAD SILICON DISC
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