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Introduction

This rnanual contai ns ail the current deat-ils of peripherals for the 
Amstrad 464, 664 and 6128 computers t-hat are available from DK'ironies,

Ail peripherals are supplied with comprehensive software in cassette, 
dise or ROM format and are usually centralled through BASIC via Résident 
System Extensions, (RS'X's), As such the new commands are preceeded by 
the (BAR) I Symbol which is obtained by pressing the <SHÏFT> key 
toge the r with the (? key,

Throughout this manuai ail command key entries are shown enclosed in the 
s ymbo1s < >, le < ENTER >,

The command keys are given as follows

TENTER>
<CLR>
<CTRL>

<SHIFT>
<CÛPY>
<ESC>

<ÏA8 >

Aïl text, numeric entries are inclosed wit-hin the symbole ' le type 
in 1 t 1 ightpen',

If the user is required to enter values for the RSX commands then these 
are enclosed in the brackets l 3,

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

lsavew,t window number J,C bank J

Therefore the user would actually type in the following;-

p r e s s  <SHÏFT> t o g e th e r  w i t h  th e  <5 k e y  , t o  o b t a in  th e  ( b a r )  S ym b o l,

then type in 'savew,5,2' then press <ENTER>

where window number = 5 and bank = 2

AMSTRAD PERIPHERALS 3
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GRAPHICS LIQHT PEN

'the hK* t rom es graphies lightpen is compatible with t-he 6T64 * 

MF ! a n d  !.)0 I  I i n t e r f a c e s .

Ai ! s suppiied with a sophisticated graphies package in both 
a n d  FüH  v e r s i o n s .

Features i nc ).ude : -

colour palette
‘nudge‘ control for 1 pixel accuracy
brush choice
text handling
user defined spntes
magnify
shrink
cire ies
r e c t a n g l e s
1 i n é s
curves
colour fi1 1

tape and dise facilities 
picture storage and retrieval 
pen calibration utility 
printer durop

CTH640 * 

c a s s e t t e
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6RAPHICS LIGHTPEN MftNUftL

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 resuit in damage 
t-o the interface or the computer.

1.1 INSTALLATION

To set up your Graphics Lightpen, TURN ÜFF THF POWER TÜ YOUR AMSTRAD, 
then plug the interface into the dise port on the CRC 464 or the 
expansion port on the CPC 664/6128. ïf you hâve a dise drive (464) then 
fit the dise drive interface onto the back of your lightpen via the 
through connecter. A t tac h the lightpen itseif to the jack S ocke t- on the 
left side of the interface.

The DK'T renies Graphics Lightpen is compatible with the Amstrad dise 
drive (DDI-1) and the 0K‘Tronics speech unit, and any combination of the 
three can be used,

Now turn on your computer, The computer should initialise normal 1y . If 
it does not, switch off the power to the computer by the switch on the 
monitor and check t-hat ail the connections hâve been made cc>rrectly, 
Now switch on again. Due to the construction of the monochrome monitor, 
you may hâve to wait a short- while before switching on whiie the monitor 
resets power to the computer, this is qui te normal.

1.2.1 SOFTWARE LOADING DETAILS (cassette)

Your Graphics Lightpen can be used direct-ly from BASIC or machine-code 
proqrams of your own, but the graphies package suppiied illustrâtes what 
can be achieved with the lightpen and serves as a usefui démonstration 
of its powers, It is aiso a powerfui program in îts own right as shown 
by the artwork on the packaging, which was drawn using the Graphics 
Lightpen,

To load, siffiply place the cassette in the tape drive, press <PLAY>, and 
type 'RUN and press <£NTER>, The program wil. 1 now load into the 
computer,

If you hâve an Amstrad dise drive attachée! to your computer then you 
need to type ' I TAPE ' and press <ENTER>. Now type 1 RUN ' and press 
<ENTER>, The procedure for loading on the Amstrad 664 is similar except 
you need t-o at-tach an external cassette unit before using the above 
instructions. Fui), instructions on loading tapes may be round in your 

Amstrad manuai,

The tape is recorded on bot h s ides using SF'Etü WRITE G and is NÜT 
protected, so t-hat user s with dise drives may copy the software to dise. 
A t ter four and a hait minutes the Graphics Package should hâve ioaded.

1- 1AMSTRAD GRAPHICS LIGHT PEN
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1.2.2 SOFTWARE LOADING DETAILS (ROM)

Ail that is required to run the ROM software is to type in " 11 ightpen" 
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 funelions, Compare this 
to the menu you might find in a restaurant. The menu saves you having 
to ask for meals which are not availabié, and reninds you of the kinds 
of dishes that you can hâve, Similarly when you want the computer to 
draw a circle or edit some screen, you simply select an item from the 
menu. To make the things easier to remember, ail the choices are in the 
form of pictures, These express what the funetion is without using lots 
of text!

This is the first of several menus which hold up to five choices 
represented as pictures or 'ikons1. Pointing the 1 ightpen 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 require, press either <ENTER> key to make your choice. 
Remember to leave the 1 ightpen pointing at the ikon while you press 

<ENTER>.

If you wish, the sélection can also be made by pressing the number keys 
1 1 * through to '5' and then <ENTER>. This is useful for making choices 
before the pen has been calibrated, You can change your mind once you 
hâve pressed a number key, but you cannot use the 1 ightpen to select an 
ikon again until the next menu appears, Once <ENTER> has been pressed 
your choice is made, however pressing <ESC> will get you back to where 
you were.

Practice pointing the 1 ightpen at the ikons to make choices and see 
where 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 very 
first menu appears on the screen, This is the LOADING and SAVING menu 
and allows you to load and save pictures you hâve drawn to tape or dise, 
The menu will look different depending on wheiher you hâve a dise drive 

attached;-

1- 2 AMSTRAD GRAPHICS LIQHT PEN
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Disc Connected Tape only

Point to t-he îast- ikon ’NEXT* or press '5'. Then press <ENTER>. A new 
menu will appear with just three ikons;-

Clear the 
Screen

Calibrate
Lightpen

N EXT 
MENU

!he first ikon will ciear the screen's contents and should be carefuliy 
used! The second allows you to enter the lightpen calibration routine. 
Point the lightpen ai the calibrate ikon and press <ENTER> to confirm
your choice,

A target- like the ikon itself will appear on the screen. Now hold the 
lightpen up against the screen in t-he centre, If ail is well the target 
will hover direct'ly under t-he top of the pen, Increase or decrease t-he 
brightness and/or cont-rast on your mon i t or or TV uni il tt..- target 
foïlows t-he pen to ail corners of the screen. For best response hold 
the pen perpendicular to the screen, touching the glass and keep your 
arm well supported to prevent your hand shaking,

Once you hâve got the target to follow the pen, reduce the brightness 
until you get best résulté with minimum brightness. The target- ma y 
1 jitt-er1 to a gréa ter or lesser degree but this does not mat ter as you 
will see when using the- 'nudge' feat-ure.

CLS

Œ H x j j
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The target may seem to be a short distance away from the tip of the 
'iightpen, If so, you can adjust the centre of the pen by using the 
Amstrad's cursor keys;-

CSL
000

m r

Hold the pen very steady and press the respective directions to move the 
cross under the tip of the pen. Press <ENTER) to record this new 
setting or <ESC> to leave the setting unchanged, You can recalibrate at 
any time during using the program,

Your Iightpen is now fully functional and cal ibra.ted, Do not worry if 
it does not seem accurate enough for fine line drawing - using the 
DK'Tronics 'nudge' feature the pen can draw as accurately as you wish;-

The last menu will reappear. Select the ‘NEXT' ikon and press <ENTER) 
to confirm your choice. A new menu will appear

|H | DRAW
MODE

g=& FILL
MODE

& PAINTBOX
PALETTE

BRUSH
SIZE

I N S X T l NEXT
MENU

You are now in the third menu. Pressing <ESC> will make the previous 
menu appear, Press <ESC> again and the first menu will appear. 
Pressing (ESC) again will not t-ake you to any furt-her menus, Select 
1NEXT' to get into the second menu, then 'NEXT' again to get back to the 
third menu.
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*** REMEMBER ***

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

Pressing <ESC> whilst you are performing some action on the screen 
<eg Calibrating, Drawing) will simply make the current menu 
reappear.

In ail cases, selectinq 'NEXT* selects and displays the next menu,

There are five main menus and several sub-menus, You now know enough to 
flict: through the five menus and back again but do not select any
funetion as yet.

6 0  back to the third menu and select the third ikon, a paint palette, A 
paint box will be displayed (different tones on the monochrome monitor), 
Use the lightpen or number keys ( ' 1 1 to '«') to select a coiour/tone 
from the box, The paint box is surrounded by a yellow boarder, you can 
use this to select the darker colours by pointing the pen to the border 
next to the required colour.

ttt REMEMBER ***

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

Select a bright colour/tone and press <ENTER> to confirm your choice, 
îf you press <ESC> then the colour will remain the same and you will 
return to the last menu,

Now select the fourth ikon, the pencil ikon, A menu of pencil sizes 
will appear and you can select any size you wanti The bottom ikon is a 
spray can! this produces a splatter effect like an airbrush. Press 
<ENTER> to select your pencil,

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

There should now be a clear screen wit-h a single small cross under the 
lightpen, This cross represents where the computer ‘sees' the lightpen. 
Pressing <ENTER> will draw a blofa using the pencil and coiour/tone you 
selected, Move the pen around the screen and press <ENTER> again, More 
b lobs 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 Unes qui te 
quickly. If you are using a thick pencil then you ma y hâve to move the 
lightpen more slowly,

AMSTRAD GRAPHICS LIGHT PEN 1-5
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When you are fed up, try pressing <ESC> and changing ;£frie colours and 
pencil sizes as outlined beforehand, Also try clearing the screen by ■ 
pressing <ESC> twice and going back to the second menu,

When you hâve finished making patterns on the screen using the drawing 
mode, clear the screen then enter draw mode again, Now move the pen to 
the top right hand corner of the screen without pressing any key. Now 
press one of the cursor keys and notice what happens,

The cross has now halt-ed in one position and can on3.y be moved by using 
the four cursor keys, This is the 'nudge' feature which means you can 
move the cross to a single pixel, Pressing <ENTER> or the SPACEBAR 
willstill hâve the same effect as before, If you press <C0PY> then the 
cross will once more move with the lightpen, Try to draw some shapes by 
moving the cross, pressing <ENTER> then moving the cross to another 
point, use the 'nudge' feature to move the cross to an exact position 
for say a square or a. triangle, Now press the SPACEBAR to draw a line 
to that point, Final 1 y. use the 'nudge' to îink the final edge of your 
shape to the starting point.

1.4 FI LL ING IN SHAPES

When you hâve your shape on the screen you may wish to fill in the 
centre with a colour/tone. Press <ESC> to re-enter the t-hird menu, 
Then select the second ikon, the tap! After you press <ENÏER>, the menu 
will disappear and the cross will reappear, Move the cross so that it 
is i nsi de the shape and press <ENTËR>, If you want to fi.ll in sms. il 
shapes where 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 'nudge' feature to move the cross into the exact, area to be fi lied. 
Then press <ENTER> as before,

Watch oui for shapes which hâve 'a leak'! Any shape which is not fui!y 
enclosed will let- the ink spill out uni il it fil Is the whole screen, 
You can still press <ESC> to stop a fill whilst it is in action, It is 
wort-h remembering that whatever colour exists at the point where you 
start- filling is taken as background colour, Hence you can remove 
objecta by filling in a shape with white colour,

The best- way to learn how to use fill is to experiment 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 and
fill the out line of a shape, If you use a thick line, then you can
change the colour of t-he out line in one fill command.

1-6 AMSTRAD GRAPHICS LIGHT PEN
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I,5 DRAWING CURVES AND COMPLEX SHAPES

Se i e:t the fourth menu : -

ï=>T
RUBBER BAND 

TO NEW PIN

OUTLINE LAST 
RUBBER BAND

PAINTBOX
PALETTE

PENCIL
SIZE

LN E X J i N EXT 
MENU

For drawing complex shapes or curves, the software makes use of 1rubber 
bands* stretched between ‘drawing pins', For instance, a curve can De 
cor.sidered as a sériés of short Unes;-

T

Or e v e n

AMSTRAD GRAPHICS LIGHT PEN 1-7
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The Graphics package allows you to défine a shape on the screen using 
one rubber band and up to twenty drawing pins, This feature is most 
usefui because just as real drawing pins can be removed, so can the 
imagmary computer drawing pins.

Once you are happy with the shape you hâve drawn, the computer removes 
the rubber band and pins then out-lines the shape in the current pencil 
and colour/tone,

Go Pack to the second menu and clear the screen, Then return to t-his 
menu and select the first Ikon, Press <ENTER> to confirm your choice. 
A cross 1 ike the one used in draw and fil), mode wi 11 appear in the 
foottom left of the screen, The first effect that you may notice is that 
the cross does not foiiow the lightpen, This is because the cross is 
initiai iy locked in position and will only move to the lightpen when 
<C0PY> is pressed, Try keeping <COPY> pressed and waving the lightpen 
on the screen, The cross represents where the first drawing pin (or the 
start of a shape) will go, Let the <C0PY> key go and the cross wiii 
locfc mto position, it can now be fineiy adjusted by using the cursor 
key s ,

When you hâve the cross just where you want it, press <ENTER>. The 
cross now bec ornes a pin, and one end of the rubber band is fixed to the 
screen. If you now press <CGPY> again while moving the lightpen on the 
screen, you will ses a line from the first pin to the cross ai- the t-ip 
of the Ii-ghtpen, The line will not affect anything already on the 
screen. Press <ENTER> after the line is correct, This will insert the 
second pin into place and the rubber band is held between the two pins, 
If you press <COPY> again a second line will corne f rom the last drawing 
pin, As you continue putting pins down, the shape grows. Up to twenty 
pins can form the rubber band into rnany complex shapes.

For ver y small shapes you may not even want to use the lightpen for 
nos i 11oning of the sma11 c ross,

If you make a mistake in the shape you hâve drawn, press <DEL> to remove 
the drawing pins in the reverse order to which you placed them,

Once your shape is finished, press <ESC> to enter the fourth menu, You 
may now wish to select a colour and a pencil to use, then select ikon 
number two, out-line rubber band, On pressing TENTER> the menu will 
briefiy disappear, the computer will remove the rubber band, and then 
oui-lme the pat-h of the rubber band with the pencil and colour you hâve 
just chosen.

The rubber band, although invisible, is still active, and can be reused, 
fry choosing a different pencil, then select- the second ikon and outline 
the rubber band in a different- pencil, You can repeat this as many 
times as you iike, unt-il you use the rubber band mode again by choosing 
ikon number one.

Try using 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 oui of rubber bands, then return to the menu and ouil m e  that 
section of the shape, then continue the rest of the line by entering 
Ikon one again,

NOTE: If you défi ne a rubber band and do not use it, when you select 
the rubber band Ikon again, the last rubber band wxll still be in use 
and you rnay hâve to press <DEL> to remove it.

1.6 CIRCLES AND RECTANGLES

Select the fifth menu : -

o Draw circle

Draw□ rectangle

| r  i l Copy cursors
!l  r j T

l A B  CI Text Entry

1 1
Scratch Pad

Cire les and rectangles can quickiy be drawn by using the rubber band to 
specify details about these shapes as follows;-

CÏRCLE;-

AMSTRAD QRAPHICS LIQHT PEN 1-9
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REC I ANGlE (. or SQUARE ) ;—

Pin 1

Pin 2

1.6. 1 CIRCLE DRAW ING

Enter rubber band mode (ikon 1 , menu 4), ilove the cross to where you 
want the centre of the cire le to De, (By pressing <CQPY> or usina the 
nudge keys). Then fix t-hat centre point by pressing <£NTER>. Now 
stretch out a rubber band to De corne the desired radius, CThat is. the 
cross îs a point- on the circumf erence of trie cire le), Now fix a second 
pin usina <EN'ÏER>, then press <ESC>,

Once the radius is defined, select the 1NEXT ' ikon to enter the fifth 
menu. Now select the cire le ikon on the top of the menu, The computer 
wiî. ï now draw a circie a round the defined radius in the current pencil 
and colour.

Note triât the computer will refuse to draw a circie if it goes oft the 
screen, if the computer does refuse to draw a circie, try shortening 
the radius, or moving the centre,

1.6.2 RECTANGLE DRAW ING

The procedure îs aimost the same as for the circie above, except t-hat- 
t-he two points defined are the ends of one of the diagonal lmes through 
the rectangle, When you enter the fifth menu, select the second ikon 
(the rectangle) and press <ENTER>, The computer will now draw a 
rectangle around the diagonal you hâve just defined, in the current 
pencil and colour. ït does not matter which direction your diagonal 
goes, as long as it îs not a horizontal or vertical line,

MENU REPETITION

You may hâve noticed t-hat the pencil and palette îkons appear on more 
than one menu, This is just to make selecting of colour and pencil 
easier.

i-ie AMSTRAD GRAPHICS LIQHT PEN
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/, 7 COP Y ING, EXPANDING AND SHRINKING

Qften when you hâve drawn one complicated shape on the screen, you want 
to make copies of it. Copies car. be easily made, or even copies which 
are biqger or smaller than the original,

To defnonstrate this facility, first c'iear the screen, then draw a circle 
in the centre of the screen (ses section 1,6,1), Now enter menu five 
and select the third ikon, Press < ENTER'/ to confirm your choice, A 
sub-menu will appear contairing only two ikons:-

f + r  -,
Copy and

r ~i Expand
L  J  L  _!

r Shrink

L J L -1

The first ikon représente the copy with possible magnify, The second 
i kon i s the copy wi th poss i b1e shr ink,

Select the first ikon, and press <ENTER>, The menu will disappear and 
your circle will be on the screen, Somewhere on the screen will be a 
set of green (iighter on monochrome) flashing corner brackets.

Press <CQPY> and move the lightpen on the screen, The brackets can be 
positioned in the sarne way as the rubber band cross, Use the cursor 
keys to fix the final position of the brackets,

The brackets surround the block which you want to copy, Try to get your 
circle into the centre of the brackets, If the circle is too big (which 
it probably will bel), then try the following:-

1. Press down the shift key with one finger, then press the cursor 
keys.

2, Press down the <CTRL> key with one finger, then press the cursor 
keys,

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

AMSTRAD GRAPHICS LIQHT PEN 1-11
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Even after you hâve changed the sise of the brackets, you may move thero 
t>y pressing the cursor keys unshifted, or moving the lightpen while 
pressing <C0PY>, Notice how the brackets will not go off the edge of 
the screen.

Now that you hâve the area of screen you want to copy defined, you need 
to tell the computer where to copy it to,
Press <DPL>, There are now two sets of brackets on the screen (although 
when you first press <D£L> they are on top of each other). Keep <COPY> 
pressed and move the lightpen on the screen, Notice now that the second 
cursor is blue for dark on monochrome) and flashing and that the first 
set of brackets is no longer flashing, Hence it is easy to tell which 
bracket is under lightpen controi by which set is flashing. Pressing 
(DEL > again will swap back and fort-h between the two cursor s, Now when 
you al ter the size of brackets, you will effect the size of both 
cursors,

Move the second set of brackets to a different position, using the
'nudge' fsature for final setting, Now press TENTER)-, The computer 
will copy the area of screen in the first set of brackets into the 
second set, of brackets,

When the copy is complété (the speed of copy dépends on how large the
brackets are), the original green/light set of brackets will reappear
and you can do another copy. Press TESO to exit when you hâve
fimshed, The green/light brackets stay in the same place at the sa me 
size, so for multiple copies, sirnply press <DEL> and move the blue/dark 
'TO' cursor to a new position and press TENTER')-,

Press <ESC> to return to the fift-h menu as normal when you hâve finished 
with copying,

1.7.1 HOU TO ENLARGE AN OBJECT

Clear the screen and draw a very small rectangle in the bottom left of 
the screen (about six pixels high by eight wide) (see section 1,6.2). 
When you are in menu five, select 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 blue/dark copy cursor). As before, move the green/light set of 
brackets so that they just surround the rectangle you hâve drawn, (Do 
not make the cursor too big yet),

Now split the brackets up by pressing <DEL> and move the blue/dark set 
of brackets to the centre of the screen, îf you were to press <ENT£R> 
now, you would make a copy of your rectangle, However, before pressing 
TENTER), press the "2' key, This stands for double size, The blue/dark 
set of brackets now doubles in size, Press <ENTER> now and see what 
happens, The computer should hâve copied the rectangle into the 
blue/dark. brackets at double it original size.
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Try repeating the above instructions, but press 13‘ instead of *2', '3‘
stands for treble size, Try once more using '4' for quadruole size,

The keys '1' to '4 1 set the magnification factor where 'I' îs the same 
size as original,

When you are defining the positions of the two cursors try sett-ing 
magnificat-ion '4', t-hen inc reas ing the oh y s i cal size of the cursors by 
pressing SHÏFT and the cursor keys, As you increase the size of the 
green/light 1FROM' cursor, the size of the blue/dark 'Tü' cursor grows 
accordingly, When the blue/dark cursor gets too big it will revert to a. 
lower magnification, eventually the two cursors will be the sarne size, 
Because of this you may need to do some copies in two or more stages, 
However if you t-hen shrink the physical size of the green/iiqht set of 
brackets, then the blue/dark set- will att-ain the maximum magnification 
uo to that which you hâve set,

17.2 HOU TO REDUCE AN OBJECT

The method used to shrink an object is similar to expanding an object 
but you need to use the second Ikon on the copying sub-menu.

NOTE; In this mode the area of screen is copied from the blue/dark set 
of brackets to the green/iiqht set, Do not mix up the two or else you 
may iose your picture by copying a blank spa.ee onto your picture! ! ! 1

Draw a large rectangle in the centre of the screen using the thickest 
pencil (the fourth ikon on the pencii menu) (see section 1,6,2). New 
enter the copying sub-menu and select the second ikon, (a large 
blue/dark cursor with an arrow pointing to a smaller green/light set), 
The menu will disappear as normal, The green/iiqht cursor is still the 
smaller of the two cursors, Press a number ' 1 1 to '4' for réduction 
factor, 14' is four times smaller while '1' is the sanie size. Now 
press <DEL> to allow you to move the blue/dark cursor a round your 
rectangle, use the <SHÎFT> 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 <OEL> again and move the green/light set of brackets
to where you want the area of screen to go. Press <ENTER> and the
rectangle will be shrunk int-o the green/light- copy cursor,

It- does not mat-ter if the two sets of brackets overiap, however you may 
lose the original shape if the 'TO' cursor covers it,

The best way to get to know the copying System is by trial and errer, 
You may wipe oui a few drawings on the way but this is better than 
losing a screen you may hâve spent hours designinq, Remember if you are 
unsure, press <ESC> and start again rather than forgetting whether you 
are in expand or shrink mode! Once you can use the copy cursors
skilfully you will be surprised just how useful and 'simple' they
becorne.
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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:-

Select a suitable colour/tone using the third Ikon, then select the 
first ikon for horizontal text, After you press <£NTER> the menu will 
disappear and a single block cursor Clike the AMSTRAD‘S BASIC one) will 
appear this représenta where text will appear, Move the cursor by 
holding <COPY> down, and moving the lightpen around the screen, You can 
fmely place the text by using the cursor keys to nudge the cursor one 
pixel at a time, Now type what. you want t-o write using the keyboard. 
Ail the standard characters are availabié 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 can be finely 
positioned and the amount of reguired 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> t-o remove the letters 
one by one, Pressing <ESC> will abort and any text not inked in will be 
1 os t,

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

Interesting effect-s can be obtained by writing text twice, offsetting 
the second piece by one pixel verticaliy and horizontal1y 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 availabié from the keyboard. For example characters 160 and 161 are 
useru 1 for french text, To enter these characters you need to look up 
the character1s code in your Amstrad manual, When you require a spécial 
character, while entering normal text press <ÏAB> and then enter the 
character‘s code using THREE numerical digits. For example the 
character number î60 is entered as;-

You do not need to press <ENTER> for the character to appear. Pressing 
<DEL> will delete the character as normal, NOTE; even if the code of 
the character is one of two digits, you st-ill need to type out- THREE 
digits, using preceding zéros if necessery. For exemple the character 
number 4 is entered as;-

if you rnake a mistake in enter ing the digits, then press space and st-art 
again by pressing <TA8>,

1,9 FINE DETAIL AND ALTERATIONS

When you are trying to draw very fine detail on the screen, where 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 pad1 has been used to allow very fine detail 
to be applied to the whole screen,

Draw a smail cire le on the screen (one wit-h a radius of about 6 pixels), 
(See section 1,6,1) Now select the last Ikon in the fifth menu (the one 
that looks like a pad), Another sub-menu will appear as follows:-

AB>16®

TAB>004

SCREEN TO 
SCRATCH PAD

EDIT
SCRATCH PAD

SCRATCH PAD 
TO SCREEN
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Use the top ikon and press TENTER), (mis représenta a screen to pad), 
The menu wil 1 disappear and a red or dark bracket cursor will appear 
simiiar to the copy cursor mode (see section 1,7), fhese Prackets can 
be moved using the TCOPY) key and the lightpen, or by using the cursor 
keys to nudge the b rackets to a single pixel. Notice that this set of 
Prackets is a single size only, Move the Prackets so that they surround 
the circle. (If your cirde is too big, then y ou may need to re-draw 
ît). When y ou hâve the circle in the centre, press <ENTER>, the 
section of screen is now 'blown' up to a size where fine detail can 
eas j. 3 y be done,

At the very bottom of the screen is a band containing the ink colour, 
Press the keys ' 1' through to '0' on your keyboard to select a colour 
within the scratch-pad ONLY, If you press the key labelled TCLR) then a 
spécial transparent colour will be used (sown as vertical bars), This 
colour wi.il net be copied from the pad and hence will let the original 
colours on the screen show through, Now point the lightpen at the 
screen by pressing TENTER), you will be able to plot pixels in the 
current colour, Use white to blank out any mistakes,

use than the lightpen in this mode are the cursor
Once they arekeys, Use these to move the flashing cursor around. (

pressed they lock out the 1ightpen uni il TCOPY) is pressed,

Using the lightpen or' the cursor keys, al ter the circle Now press
<ESC> and the sub-menu will reappear. Now select the third ikon (this 
represents pad to the screen) and press TENTER) to confirm your choice, 
The red Prackets reappear and pressing TENTER) copies the contents of 
the scratch-pad to the area of screen inside the Prackets, if you don't 
move the Prackets, then your circle will be 1updated* , If you move the 
Prackets by holding down TCOPY) and using the lightpen or by nudging the 
Prackets, then multiple copies of the circle can be created.

Now press TESC) and select the second ikon on the sub-menu, This 
returns you to the scratch-pad. You could now re-edit the circle, or 
even start again,

If you want to create your own high-resoiution object then clear the 
whole pad to a background colour; Select any colour using the to 
‘0 ‘ keys (a good idea wouid be to use white, key ' 1 1), then press TCTRL) 
and TTAB) together, The screen will blank to the selected colour, Now 
select another colour and use the lightpen or cursor keys to draw a 
graphie object. Once you hâve finished press TESO and select the third 
ikon to place the contents of the scratch-pad ont-o the screen, Press 
TENTER) and move the brackets around, Press TENTER) again to place the 
object anywhere on the screen,
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You may already hâve a complicated background ont-o which you want to 
place an object without- t-he background being rernoved around the object. 
If this îs the case then simpiy design your high-resolution object on a 
transparent background (seiected by pressing <CL.R>), If you hâve 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 CSHIFÏ) and ' This is to save you 
the trouble of manuaily changing ail the background to clear.

The use of the scratch-pad, although seeminiy complicated heips to make 
alterations to parts of t-he screen ver y quickiy and accurateiy. 
Practice using the pick-up, edit and put-down sequence to edit your 
pictures, Also be careful not- to forget- you are in put-down mode when 
you try to pick something up, the resuit is t-he writing over of what you 
original! y want-ed to edit <and mue h displeasure to sa y the least ! ).

1.10 USING TAPE AND DISC DRIVES

The graphies package supports both tape and Amstrad dise drives, If you 
hâve no dise drive connected then the software acknowledges t-he fact and 
does not allow you to try and use dises,

There are two sections about tape and dise which will be of interest, 
and those are (1) savinq the Graphics Package itseif (inciuding putting 
the software ont-o dise from t-he tape) and (2) savinq pictures you 
créa te,

The first- one is considered next.

1.11 BACKING-UP YOUR GRAPHICS PACKAGE (cassette version)

The software is MOT protected because users with dise drives may want to 
transfer the software to their dises, Secondly the software is saved 
using SF’EED WRITE ÿ; users may wish to resave a copy in SPEED WRITE 1, 
Fmally keeping a back-up is always recommended, and saves the trouble 
of ordering a second copy when you leave t-he tape on a magnet!

1,11.1 TO LQAD WITHOUT R U NNING (cassette version)

In ail cases, the Graphics Package needs to be loaded into the computer 
as ou 11- i ned be 1 ow,

1, ïf your dise is attached then type 'ITape: and press <ENTER>,

2, Type ‘LOAD "LPEN"1 and press TENTER).

3, Put the tape in t-he tape drive and rewind t-he tape, Press <PLAY> 
then press any key, Do not release the (PLAY) key uniess a TAPE 
ERROR occurs, in which case refer to the Amstrad manuai for 
loading hints.
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4, When the computer has finished type ‘35 STOP* and press TENTER),

5, Now type 'RUN' and press TENTER).

6, The tape will st-art to run again and about four minutes should 
pass,

7, F mal! y type '35' and press TENTER)-,

The complets program is now in the computer,

1.11.2 TO SAVE TO TAPE;- (cassette version)

1, Select the speed of tape you want to use;-

Type 'SPEED WRITE 0 ‘ for slow, safe SAVE,
Type 'SPEED WRITE 1 ' for fast SAVE,

2, Place a Pi.ank cassette into the drive, ït needs to hâve at least 
five minutes of tape on it (or left on it>,

3, Type :-

SAVE "LPEN"; SAVE "6RAPH", B, 6000, 7600; SAVE,
"PEQG", B, 32768, 9750 and press TENTER),

4, Press TPLAY/ and (RECORD) then any key, You will need to press any 
key twice again for sach section,

1.11.3 TO SAVE TO DISC; -< cassette version)

1, Type ’lDISC and press TENTER),

2, Put a dise in your drive which has at least i 9K free on it, Make 
sure the write protect tab is off,

3, Type;-

SAVE “LPEN": SAVE “GRAPH", B, 6000, 7600; SAVE 
"PROG", B, 32768, 9750 and press TENTER),

NOTE; You may wish to use SPEED WRITE 1 when saving pictures (see 
section 1 ,12), ïf so, before saving a copy of the program onto tape or 
dise, add this line;-

35 SPEED WRITE 1

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

Once you hâve completed a picture, it can be siored on tape or dise for 
la ter use (ses section 1.14). The very first menu contains the ikons 
which controi saving and loading, Press <ESC> as many times as needed 
to return to the first menu. Whether you hâve a dise drive or not, the 
first two ikons represent tape to computer (Load), and computer to tape 
(Save), If you hâve a dise drive attached then you hâve the option of 
using tape or dise and there are two more ikons representing dise to 
computer (Load), and the computer to dise (Save),

To save your picture select the second ikon (tape) or the fourt-h ikon 
(dise only), The computer will ask you for a nainef to be typed from the 
keyboard, Only letters and numbers are allowed. ï.f you use dise then a 
directory containing any other pictures and amount of free mernory will 
be displayed. (If you wanted directory only, press <ESC> to abort at 
this stage,) Once you type in the name, the computer will save the 
whole picture, For tape this will take some time, and the computer will 
inform you haw many blocks it has saved. On dise, the computer will 
return to the main menu after a short time, unless an error occurs, If 
a dise error doas occur then a message will be displayed, you may either 
correct it for non-fatal errors eg, read errors etc, or press any key 
and the first menu will reappear then you may need to change the dise 
and re-save to picture,

It is wise to save complicated pictures frequently (especially if you 
hâve a dise) in case you make a mis take, (Like filling the screen in 
whit-e!) ït takes only two minutes to save a screen using SPEED WRITE ! 
(see section 1.11) or three and one naïf minutes using SPEEÜ WRITE 0,

On the dise drive, pictures may be saved with the s a me name and the 
computer will rename the old version using the BAK extension, Consult 
your manual if you are unfamiliar with the AMSTRAD Disc Opérât ing 
System,

To Load the picture from tape select ikon one, or ikon three if you are 
using dise, If you are using tape then the computer will load the 
first binary file on the cassette ont-o the screen. This need not hâve 
been one saved by this package, ïf ail goes well, eight blocks will 
load into the computer, The computer will report on it-s progress as 
normal, Any errors will be reported and the action you need to take 
dépends upon the error eg, if the dise read error occurs then the 
message "try Retry or Canes!" is displayed.

Note that the files which are output are standard binary files and can 
be used in your own BASIC or machine code prograrns, (See section 1,11
and 1,12,)
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1,13 US ING PR INTERS

To obtain a hard copy of your pi dures (or any others you ma y hâve 
created without- t-his package), it is necessary to load the second 
program on the tape supplied wit-h your Graphics Lightpen, This program 
does net support any spécifie printer but it converts the colour data on 
the screen into a. form which printers accept their data, This data can 
then be ver y quickly output f rom a BASIC program designed to suit YOUR 
printer, Two example BASIC programs are included for EPSON and ANSTREAD 
printers, F rom these and your own pr inter manual it is hoped that any 
printer, which can be controlled normally f rom your c ompu te r, can be 
used to produce a screen copy,

Aïso those users with expansion parailei print-er ports, many of which 
use eight bits instead of seven, can very easiiy use these ports instead 
of the Amstrad one, fhis is possible because ail the printer handling 
is actually done from BASIC,

1.13.1 EPSON PRINTER EXAMPLE : —

Before you can make any copies you need to hâve saved your picture on 
tape or dise, Now reset the computer and foilow these instructions:-

! , Connect up your printer and make sure that it is working 
correc il y , also connect the dise drive if you are going to be usmg 
dises,

2, Sw i te h on and type 'MEMORY 9999' and press TENTER>,

3, Load the second program on the software cassette, It is found at 
the end of either side, Fast forward the cassette until you are 
nearly at the end of the cassette and type ‘LOAD "DUMPMC"' and press 
TENTER)-, If the program fails to load then rewind the tape and try 
aga i n,

4, Type in the following program making sure you copy it exactly;-

10 MEMORY 9999;MODE 0
20 S=5; POLE 40003,S ;POKE 40004,0
30 ÏNPUT "N.AME OF SCREEN" ; Y$ ; LOAD Y$
40 CALL 40000;REM REMEMBER TO LOAD DUMPMC FIRST! (STAGE 3) 
•50 WIDTH 255 : PR INT #8, CHR$( 27 ) ; " A" ; CHR$ ( 4 ) ;
80 D=25; IF S>2 THEN D=50 
70 L=ST2+2 ; IF S>2 THEN L=L~6 
80 C=1 0000; FOR J=l TO D ; LA=C ; FOR 1 = 1 TO L 
90 PRINT #8,CHR$< 27);"K";CHR* <80);CHR$<0); ; FOR K=1 TO 80 
1O0 PR INT #8,CHR$< PEEKC 0/16); : C=C+1 : NEXT K, I 
lie PRINT #8;C=LA
120 FOR 1 = 1 TO L: PRINT #8,CHR$C27);"K";CHR$ <80);CHR$< 0);
130 FOR K=1 TO 80 ; PRïNT #8, CHR$CF'EEK(C ) AND 15);
140 C=C+1: NEXT K,I;PRINT #8;NEXT J 
ISO END
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5, Type *RUN' and press TENTER),

6, In repi y to the prompt- ’ NAME OF SCREEN' type the name under which 
you saved the screen, or just press TENTER) if you are using tape.

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

8, (You ma y wish to SAVE the above program yourself to save retyping 
it every time you need to use it),

1.13.2 AMSTRAD PRINTER EX AMPLE : -

The procedure is almost the same as for the EPSON printer excep t that 
the program for step 4 is as foilows;-

10 MEMORY 9939;MODE 0
20 S=5;POKE 40003,S :POKE 40004, !
30 INPUT"NAME OF SCREEN";Y$LQAO Y*
40 CALL 40000 
50 WIOTH 255
60 DIM D(8, 5) : FOR 1=1 TO 8 : FOR J=I TO 5; READ Ü(I,J); NE XT J,I 
70 DATA 127.1,0,1,1 ,128,128,63,2,0 ,132,64,31,4,0 
80 DATA 224,32,15,8,0 ,240,16,7,16,0 ,248,8,3,32,0 
90 DATA 252,4,1,64,0 ,254,2,0,1,0

1 0 0  c=i0 0 0 0  :s= 1 :l = 1

U 0  FOR 1 = 1 TO 6: PR INT #8, CHR4 ( 27 ) ; " K " ; CHR$( 0 ) ; CHR$ ( 8 > ;
120 FOR J=1 TO 80 : PRINT #8,CHR$(CPEEKCC) AND DCS,1))/D(S,2> + (PEEKCC+480) 

AND DCS,3))*d<S,4)); ;C=C+1 : NE XT J,I 
i30 PRINT #8 ;C=C480*D(S,5):8=8+1 : IF 8=9 THEN 8=1 
140 L=L+1: IF L=58 THEN STOP 
150 GOTO I i0

1.13.3 ADVANCED INSTRUCTIONS FOR PRINTOUTS

While the BASIC program in the two above examples looks compi îcat-ed, 
rnost of the hard work of converting the screen into data has already 
been dons by the machine-code program you first ioaded, lhe BASIC 
program simply outputs the data to t-he printer after sending the 
respective printer's control codes. If you hâve one of the aoove 
pr inters t-hen you need not worry about the next section, however you ma y 
hâve a different printer or simply be interested so let's go through the 
EPSON printer program step by step to see what is happening

After set-ting MODE 0, the program sets two variables in the machine code 
program. The variable S sets the size of printout. Location 40003 is 
then altered to that value to inform the machine code of the size you 

want,
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On the EPSON there are a possible 480 (in single density mode) pixels 
across the paper, This means that is the capable of displaying the 
largest size of out-put possible from the machine code program, On other 
print-ers however there ma y be less pixels across and hence a smaller 
size may need to be used, Try different values of S < 0  to 5) on your 
EPSON printer to il'lustrate the effect,

The screen has dimensions of 160 pixels across the screen and 200 pixels 
down the screen. The machine code software can couvert t-hese to six 
different sizes on the printer, The possible dimensions are;-

S = 0 160 Pixels ac ross and 2 0 0 Pixels down
s = 1 320 pi xe1 s ac ross and 200 pixels down
s = 2 480 P 1xe1s ac ross and 200 p 1xe1s down
s = 3 160 pixels ac ross and 400 pixels down
s = 4 320 pixels across and 400 pixels down
s = 5 480 pi xe1s ac ross and 400 p1xe1s down

For your printer you will need to look up in your printer manual how 
many pixels your printer is capable of printing in one row, Then select 
a value of S that is smaller or equai to that maximum value.

As any printer prints, the head will print a number of dots in a 
VERTICAL column, so this is how the data from the screen is converted, 
Starting from location 1 0 0 0 0  in mentory, data is created where each byte 
represerits one vertical column. The printer then has to be informed 
that the data is on its way, and the BASIC program needs to sirnply send 
the data from rnemory to the printer.

The location 40004 needs to contain either a 0 or a i, 'ÿ' spécifiés 
that the most siqnificant bit of the data is the bottom dot- while ' i ‘ 
means that the most significant bit of the data is the top bit. ïf you 
are unsure, use 0  and il will be clear whether you need to use a 1 

bec ause the pr i ntout will be ups i de down!

Line 30 loads the screen from tape or dise. Note that the MODE. 0  

command makes sure that the screen has not scrolled, That, is the 
screen always starts at- 49152 in rnemory,

Line 40 calls the machine code routine and fills the rnemory of the 
Amstrad from 10000 onwards, the act-ual amount of data dépends on the 
size value S, For S=5, 24K of rnemory is needed,

Line 50 commands the EPSON to move just 4 pixels between every line, 
You may need to consul t 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 setting, In this case you may hâve to set a 7 pixel line 
set-ting and out-put- 7 pixels of data at a tinte, meaning that the bottom 
row of pixels in each line will be lost,

It is neerssary to note that the Amstrad's CENTRONICS parailel port uses 
only 7 bits, While this is industry standard, the EPSON and many other 
print-ers use 8 bits,
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With oniy 7 bits you may réalisé that is impossible to send 8  pixels of 
data in one instruction to the printer, Hence on the EPSON (and more 
than Iikely on your printer) it is necessary to send the top four bits 
and t-hen the hottom four bits seperately.

In line 60 a variable D is calculated. D stands for depth and is either 
2S j. mes or 50 Unes dépending on which size (S) of prinout was selected 
in line 20, On the next line L is calculated, L is the number of 
b 1 ocks of 80 bytes of data, Hence if you use the larges! size of 
printout (480 pixels) then value of L is 6 , The data is output as 
hiocks of 80 bytes and not as a block of 480 bytes for one reason, When 
the amount of data to be printed is sent to the EPSON, then EPSON 
requires a iow and high byte value,

lf 480 were converted to low and high byte values you would get 224 low 
and 1 high, ie (1*256 + 224 = 480).

Due to the 7 bit CENTRONICS port, it is impossible to send the value 
224, Hence it is safer to send blocks of 8 0 ,

After ali these variables hâve been created, the program sets C to 10000
to courst through the mémory from 1 0 0 0 0  onwards,

There i.s a . 1 0 0 p ( J > go i ng through each row up to 25 (or 50 1 f douta 1 e

he i gbt. is used). Then there is a second loop (I) go ing through each

block 0 f 80 bytes

Finall y  the printer is told that it is to print out 8 0  bytes of hiqh- 
reso 1 u11 on data ' CHR$( 27 ) ;11K“ ; CHR$< 8 0  ) ; CHR$( 0  ) ; ‘ . You w 1 11 need to 
supply this from your own printer manual.

NOTE; Some pr inters use bit 7 being a 1 to désigna te high-resolution 
data, If this is the case with your printer, then your printer will not 
produce high-resolution with the AMSTRAD at ail.

8 0  bytes are now read from mémory and sent out to the printer. Note how 
the top 4 bits are selected by dividing by 16, Finally a carriage 
ret-urn and linefeed is sent.

Line 120 onwards repeats the same data but this tirne 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 beiieve the y seperate the top 
and bottom 4 bits!)

So that*s ail there is to it! ! ! If you are confused, try readinq your 
printer manual thoroughly, especially the sections on high-resolution 
print ing, Try us ing some of the examples in the manual and change the 
EPSON program to contain sections relevant to your printer. Also 
instead of keep loading a screen from tape or dise, delete line 30 and 
replace it with this line;-

30 FOR 1=1 TO 10; FOR J=1 TO 15;PEN J;PRINT CHR$(64+J);;
NEXT J;PRINT:NEXT 1

AMSTRAD GRAPHICS LIGHT PEN 1-23



DK'tronics manufacturers of powerful peripherals

ïhis wiil print sonie different coloured letiers on the screen as a test 
sc reen.

ihe eut hors sincere i y hope t-hat présent ing the pr inter routines in this 
forrn wiil allow greater flexibiiity to use any printer which supports 
r, i gh • reso 1 u11 on graphi c s ,

We hope t-hat it can be appreciated t-hat there are hundreds of different- 
pr inters which can be used with your Amstrad and a single printer 
routine could never support ail of them, The above information should 
make it possible to support your printer, with as litt-le effort on your 
part as possible,

1.14 US ING SCREENS IN YOUR OVN FROGRAMS

the screens which are saved front the Graphics Package as standard binary 
fij es,

lhese can be ioaded int-o your programs s impi y by us ing a 'line suc h as ; -

4M nüljE 0 
50 LOAD "NAME"

Where the 'NAME ‘ îs what you called the screen when you saved it-,

fine colours used in the Graphics Package are not the same as the colours 
assigned when the computer îs first switched on, Hence you need to re~ 
define the INKS before you see the pic tures in the correct colours;-

10 BORDER 0 ; RESTORE 20 ; FOR 1=0 TO 15;REAQ A; INK 1, A ; NEXÏ ï 
20 DATA 2b,18,9,17,8,11,13,22,0,24,6,2,14,19,2,3

If you like you can load the screen int-o ot-her areas of mernory by adding 
a load address on the end of the above statement;-

30 MEMORY 19993 
40 LOAD "NAME“,20000

fhis wiil J.oad in a screen at- 2 0 0 0 0  m  mernory, ïf you are doing this, 
remember that your BASIC program has less mernory than normal„

You could even writ-e a short machine code program to move the pict-ure to 
the screen when you need it like the one below;-

8 0  MEMORY 1990O; RESTORE 70;FOR 1=19950 TO 19961:READ A :POKE I,A;NEXT I 
70 DA TA 33,32,78,1,0,64,17,0,192,237,176,201 
30 CALL 19950
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ïhis will move the screen which has been loaded ai 20000 onto t-hre 
screen, You may even like to blank ail the inks before you make the 
transfer to make the picture appear immediately,

80 FOR 1=0 TO 15;INK I,0;NEXT

Then switch ÏNKs back on again;-

100 RESTORE 20:FOR 1=0 T0 15 :READ A:INK i, A ;NEXT ï

if you own a dise drive then you could write a program simiiar to the 
one beiow which présents a number of pict-ures on screen almost iike a 
siide show,

IO MEMORY 16300 ; P0KE ! 6350,62 : POK'E ! 6351 , ! 32 ; POKE I 6352, ! 35 :
POKE 16 353 ,& 08: POKE l 6 3 5 4 ,&BC: CALL 16350 

20 MODE 1 ; INK 0,0;INK 1,22;INK 2,2:INK 3,6 : PEN 1 : PAPER 0 ; BORDER 0 
30 PRINT" DISPLAY PRQSRAM"
4Ô PRINT"
50 PR IN'"
60 S=5 ; REM NUMBER OF SCREENS TO BE DISPLAYED
70 DÏM N$CS)
80 NÎC ! ="HQUSE"; REM NAMES OF SCREENS ÜN DISC
90 N$ ( 2 = "SH ï P"
! 00 Ni (3 ="SPEECH"
1 i 0 Ni (4 ="CHART"
i 2Ô N$ (. 5 ="CAR"
! 30 PEN
140 PRINT : PRX NT : PR i NT : PRINT "DELAY BETWEEN SCREENS Ci O - 60Ô0 

SECS)": PRIN T ;PEN 3 :ï NPUT "
150 IF D O  INT(D) OR D<10 OR D>6000 THEN Ï40 
160 0=0-5
'i 70 MODE 0 ; RESTORE 1 70 : FOR I =0 TO i 5 : READ A ; I NK I, A: NEXT I : 

DATA 26,18,3,17,8,11,13,22,0,24,6,2,14,13,2,3 
180 NS=0:FT=1
130 LOCATE 1,13: PR INT 11 SCREENS FOLLOW i "
200 FOR 1=1 TO S
2i 0 SL=16384 :1F NS=i THEN SL=49ï52
220 T=Tif1E ; LOAD N*< I ) ,SL;IF FT=1 THEN FT=0 ; GOTO 240
230 WHILE <T ï ME-T>/300<D:WEND
240 POKE 16351,192;IF NS=0 THEN POKE 16351,64
250 CALL 16350;REM SWAP SCREEN BEINS DISPLAYED
260 NS=NS+ !: IF NS=2 THEN NS=0
270 NEXT I : GOTO 200
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7, 75 US ING THE GRAPHICS LIGHTPEN IN YOUR OUN PROGRAM

Your program could be as complicated as this Graphics Package or as 
simple as a téléphoné direct!y program, but both are improved by using a 
lightpen to save using the keyboard for choices.

Listed below are two programs, one in BASIC and one in machine code to 
ailow you to read the position of the lightpen on the screen,

IN BASIC;-

10000 OUÏ &1C00,17 ;L=INP C &1F00); OUÏ &!C0 0 ,1 6 : H-îNP <&1F0 0 ) 
100 ! 0 L=H*2Sb+L~12232 :Y=L/4®:X=L-Y*40 
10020 RETURN

A GOSUB 10000, would return X and Y coordinates of the position of the 
lightpen, X ranges from 0  to 33 and Y ranges from 0  to 24, This scaie 
is ir respective of which mode you use, although when in MODE 1, sac h 
graduation représenta one character square.

(The value 12232 may hâve to be altered by one or two to suit your 
moni tor or te1ev i s1on,)

IN MACHINE CODE:-

COORDINATES: LD BC,IC0OH 
LD A,17 
DUT (C),A 
LD BC,1F00H 
IN L,(C)
LD BC,1C00H 
LD A,i 6 
OUT (C ),A 
LD BC;, 1 F00H 
1N H, C C )
LD DE,12232 
AND A 
SBC HL,DE 
LD BC,0 
L.D DE ,4Ü

LOQP: AND A
SBC HL,DE 
JR C,FINISH 
INC C 
JR LOOP

FINISH; ADD HL,DE
LD B,L 
RET

set register pair to 1C0O 

read low order position

read high order position

remove constant offset 

divide by 40

C is Y position 

B is remainder =X

This routine returns the X and Y coordinates in the BC register pair, 
where B=X and C=Y,
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The two routines above could simply be included in a program which uses 
menus or need to select, choie es f rom anywhere on the screen,

e x ample;:-

The program below is a simple reflex tester. Type it m  carefully then 
RUN it."

After the title disappears, four boxes will be drawn, The word HERE 
wiil appear in one of the boxes and you need to point the lightpen to 
that word as quickly as you can. Ten times the computer will select a 
box at random, The total time will then be given, the lower the score, 
the better you hâve done. Our lowest was 2,85 seconds!

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

! 0 MODE 1 : BORDER Ô; INK 0 ,26; INK 1,0:1NK 2,12:1NK 3,2Ô 
20 PRINT , , " TEST YOUR REFLEXES"
30 FOR 1 = 1 TO 2000 ;NEXT;CLS
40 O ! ; FOR 1 = 1 TO 25 STEP 2 :C=-C*(C<>3) + 1: FOR X-24 TO 344 

STEP 320:FOR Y=16 TO 216 STEP 20O:liOVE X+I,Y+I;DRAW 
X+ï+250,Y+ï,C: DRAW X +1+250,Y + ï +150,C: DRAW X + ï,Y+1+150,C:
DRAW X+I,Y+I.C:NEXT Y,X,I 

50 PEN 1 ■: V=5 : FOR N=1 TO 10; REM NUMBER OF TESTS 
60 V i = ï NT(RNDT4): IF V=V1 THEN 60 
70 FOR 1=1 TO INKRNDT3000)+Î500:NEXT I 
80 V=V1 ; X1=3+ CV AND I)*20: Y I=7+(y AND 2)#6 :LÜCAT E XI,Y i:

PRINT "HERE!"
90 T=TIME
100 LOCATE 18,13 ; PRINT ï NT <TIME-T)/3)/100 ;" ":GOSUB 10000 :ï F

(Y-KYl AND Y+3>Y1 ) AND CX-5CX1 AND X+l >X1 > THEN 120 
110 GOTO 100
120 LOCATE XI, Y1 : PRINT" ": REM 5 SPACES
130 TT=TT+(T ï ME-T):NEXT N
140 LOUATE8,13 : PRINT"YOUR TIME WAS"; INT C TT/3)/100 ;"SECONDS,"
150 for 1=1 TO 3000 ;NEXT;LOCATE 1,13:

PRINT" ": REM 5 SPACES
160 RUN 50

10000 OUÏ &1C00,17 :L=INP C&1FOÔ);0UT&1C00,16 :H=INP < &1F00)
10010 L=H*256+L-12292 :Y=L/40:X=L-Y*40 
10020 RETURN
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SPEECH SYNTHESIZER

The DK'ironies speech synthesizer uses the popular SP0256 speech chip, which 
gives it an aimost infinité vocabulary, It is supplied with a text to speech 
convertor for ease of speech output création, Every thing you wish to be 
spoken is entered in normal English without having to use spécial control 
codes or characters, ïi is therefore extremely easy to use. The voicmg of 
the words is completel’/ user transparent and the computer can carry on with 
its normal running of a program while the speech chip is talking, The speech 
output from the SP0256 is mono and directed to both speakers via a powerfull 
s tereo amp1if i er,

STEREO OUTPUT

To utilise the Amstrad stéréo output on the back of the computer the 
interface has its own built in stéréo amplifier which is connected to two 
high quality 4" speakers. This gives ail Sound output a totally new 
dimension and greatly improves the sound quality and volume over the 
computer's internai speaker. Ali programs that use sound in any way wiii now 
be output through the interface. The interface is also supplied with volume 
and ba1 ance contro1s ,

SPEECH SYNTHESIS

The speech synthesis utilises parts of the spoken word known as aliophones. 
These are actual sounds that go to make up speech, The SPÜ2S6 allophone 
speech synthesis technique provides the ability to synthesize an aimost 
uniimited vocabulary, Fifty-nine discrète speech sounds (aliophones) and 
five pauses are stored in the speech chip‘s internai ROM,

TEXT TO SPEECH

Although there are only 26 letters in the alphabet, letters hâve a totally 
different sound when used in different words. For exemple, the "a" in "hay" 
is mue h longer and sot ter than in "hat". When you speak you automati cal ly 

~~ ad 3 i *stments because you know just how the word should sound. i'his is 
not oui te so easy with a computer,
The machine code software supplied is mamly deveioped to this mode of 
operation, of which 3.6k is used for tables which contam the ru les and 
exceptions to the English Language, For example I before E except after C, 
This therefore ailows the user to enter words to be spoken in normal 
English,

NEU BASIC COMMANDS

There are 1® new Basic commande which control ail the f une t ions of the 
interface, making the synthesizer very easy to use, ie to say "Amstrad" you 
would enter: i O PRINT "'Amstrad'", You can even control the speed at- which 
it talks, or use the synthesizer to create sound effects on a fourth sound
channei,
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SPEECH SYNTHESIZER HftNUft-

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 raay resuit in damage to the 
interface or the computer.

2. J INSTALLATION

The jack plug on the short flying iead must be connected to the stéréo 
output on the rear of the computer nexi to the joystick socket, The speech 
interface esn only be connected to the floppy dise/ expansion port, The 
speakers are plugged into the left and right socket.s on the interface, the 
left socket is the left channel, the right socket is the right channel (as 
viewed from the front of the interface). The computer can now be switched 
on.

2.2 SETTING UP AND USING THE STEREO AMPLIFIER

The volume control is located the right hand side of the interface for the 
CPC 464 and on the left hand side of the interface for the CPC 6128, To 
check the volume setting type in the following line of program as a direct 
c ommand,

SOUND 2,SU,30OO <Enter),

You can now adjust the volume to the required level,

Just below the volume control is a small ho le, this is the balance bet-ween 
the left and the right channel s and is factory set and should not require 
adjustment,

To check the balance type in the following program,

10 SOUND 1,SU,1 OU : REM Lef t channel,
20 SOUND 4,50,10 0  ; REM R i ght c hanne1,
30 GOTO 10

RUN CENTER>.

You should hear the tone change between the left- and right speakers, If it 
is necessary to adjust the balance you should use a small screwdriver, The 
internai speaker on the Amstrad should be turned down (right-hand end for 
the 464, rear right for the 6128 computer) as the mono output could distract 
from the effects of the stéréo output.
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Any sound that previously came out of the mono internai speaker will now be 
sent out via the interface in st-ereo. Ail programs tha.t. use the Sound m  
any way lie commercial software) will now output through the interface.

2.3 SPEECH SYNTHESIS

The Amstrad speech synthesis utilises parts of the spoken Word known as 
al lophones, These are actual sounds that go to make up speech, The SPQzSb 
allophone speech synthesis technique provides the ability to synthesize an 
uniimited vocabulary. Fifty-nine discrète speech sounds lailophones) and 
fi va pauses are stored in the speech chips interna! rom, In the Past, 
Speech Synthesis has required large data bases to store words because every 
w'ord had to hâve i ts own set of data, This method of speech synthesis is 
slightly clearer than the SPQ2SS speech chip but would recuire at least S 
mega bytes of memory to store the Engiish Language, Trus îs obviously not 
prictical, Therefore, for the home computer the SP0256 is the idéal chip.

2.4. 1 SOFTWARE LO AD ING DETAILS (cassette)

The software cassette supplied with your Amstrad Speech Synthesizer has been 
recorded in speed Write 0 and speed Write 1 , To load press the green 
control key and enter 1 the rouerie key pad enter), Note that, if you are 
usina the CPC 664 then you will reauire an external cassette player

The software is in two parts the first part is the relocater, this enables 
you to load and run the software m  the 16384 to 39000 part of the basic 
memory map, This is because other software may be runninq in high memory 
lie dise software), The second part is the machine code to run the text to 
speech convertir, this is 4K in length,

After the first part has ïoaded the screen will clear and ask you for the 
load address, This should be a high address in the range of 16384 to 33001) 
(39000 is a good address), The routines will automatically lower H1MEM so 
that basic will not run int-o the machine code it is important to remeraber 
the load address if you intend usina speech f rom machine code,

Once the second part has loadad the machine code will perform the 
initialisation routine and print the copyright message on the screen.

2.4.2 SOFTWARE LOADING DETAILS (ROM)

On power-up the Rom should identify itself with the sign-on message 
SPEECH ROM VER. !.1

Ail that is required to initialise the Speech Rom is to type in >1 «perte • 
then press <ENÏER>,

This will also test the unit by saying "DK'tronics speech synthesizer" and 
displaying the extra commande.
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2,5 BASIC COMMAND EXTENSIONS

There are !0 new basic commands and an example of their use is given below,

! SPON T um on the interrupt to read the buffer, (speech on)

i SP G F Turn off the interrupt and stop readinq the buffer, (speech off)

i f KEQ,n This is used to feed the speech bufter direct and also for sound 
effects, The IFEED,n command is followed by a maximum 
of 30 data items seperated by comrnas.

! F U JS This command ci.ears the speech and text buf fers,

i ‘5r tO , n This command Controls the speed at which the words are spoken. n, 
is a number f rom 0 to 15,

!OUTh,i Sets acce-s to ‘text to speech1 usina print "'xxxx'" only, le 
1isti ng e tc w 1 11 not be spoken,

! UU'I M , 2 Sets aceess to ‘text to speech' f rom ali print outputs. Anything 
that outputs to the screen ie listings, Syntax errors, ready wiil 
be spoken, (BUT WÏTHOUT PRINTINQ THEN ON SCREEN),

! OUTM,3 As IOUTti,2 but text is spoken and print-ed on the screen,

UüT E : i OU'! il , 2 and i OU l M, 3 can only be stopped by the break key.

Note during extensive printinq in ! QUTN 2 or 3, the computer may seem to be 
imresponsive to the Break key, This is due to the speech buffer being fuil 
and Basic waiting untii there is s orne more space,

To get out of this keep the BREAK key pressed untii Basic scans for it, then 
the computer will print BREAK followed by READY while continuing to say the 
contents of the buffer which may continue for up to a minute,

The two remaming commands are only aval labié on the Rom version, ïhey are:-

! LEF T , Returns the value of the free memory in the speech buffer, This is 
used as foilows

1000 a%=0 
1010 1lef t,0a%
1020 print a%

With the buffers empty the resuit would be 250 bytes.
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ISAY, This command is the normal way of getting the unit to soeak. It 
uses the text to speech convertors. The correct syntax for 
the command is:-

664, 6128 computers: lsay,"the cat sat on the mat"

464 computers; a»="the cat sat on the mat11 : ! say, <5at

2,6 SPEECH SYNTHESIZER

The speech synthesizer can be used in varions modes.

a) DIRECT- WÏÏH0U1 SOFTWARE SUPPLIED,
b) USINQ IFEED COMMAND.
c) USÏN6 THE TEXT TO SPEECH CONCERTER, 
a) USIN6 PRINTING MODE COMMANDE,

2.6. 1 SPEECH CONTROL DIRECT FROM BASIC

The speech chip is in the I/O memory map at location &FBFE. It is possible 
to send data straight to this location but the correct allophones must be 
worked out and converted to data, Also the proqram must f md out wnen the 
speech chip has finished saying each allophone by reading from 1/0 locations 
SiFBFE and waitinq until its value is Iras than 128.

The tollowing simple example shows a program to de this, to send this data 
to the speech chip,

19 FOR X-1 TO 8;REM Length of data statement,
20 JF INPI SiFBFE ) > 1 27 THÊN 20 : REM Walt 

for chip ready signal,
30 READ A 
40 OUÏ &FBFE.A 
50 NEXT X ; STOP
60 DATA 26,16,55,17,39,26,21,0 ; REM Amstrad

This example is using the speech chip in its crudest for» and requires that 
t.he component parts of the text to be spoken are converted to data. To do 
this use the allophone table on page 47, also see the dictionary on page 48, 
An exemple of the word “COMPUTER" is;-

WORD C 0 M P U T E R
DATA 42, 15, 16, 9, 49, 22, 13, 51, 0

NOTE: That at the end of the data we send a 0 to the speech chio, this is
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 first ioaded (cassette version),

(ne IFEED command is an extended basic command, This command allows you to 
enter rsw data into the speech buffer and out-put it under interrupt control 
(i-e transparent), Once the data is fed into the buffer (this is dons in 
fractions of a second) the computer can carry on with its next task , ï.t is 
very similar to the direct basic mode Csee section 2,6,1) and requires.that 
the text is converted into data by using the allophone table, (see allophone 
ta h i. e sec 11 on 2 , S , )

i S P ON
I î:: EED , 3 3 , 1 3 , 4 , 4 2 , 2 0 , 4 , 1 7 , 3 3 , 2 3 ,  5 6 ,  1 2 , 4 1 , 5 5 ,

4 4 5 ,  12,  1 6 , 1 2 , 1 7 ,  1 2 , 2 1  , 0

When you enter the above the computer will say DK'TRONICS LTO;-

See the dictionary on page 43 for other examples or construct your own, 
The maximum number of parameters that the IFEED command can accept is 30, 
The mode of operation is mue h easier than the direct basic mode but still 
requires that you convert the text into allophones, It has been included in 
the software mainly for sound effects and can be looked upon as the fourth 
Sound channei,

! TET0,62,62,62,62,0 
W i i I. P r oduc e a pu 1 s a 11 ng sound

IFEED,41,41,41,0 
Wi i. i produce a knocking sound

You can try any numbers from 5-63 for different effects,

2.6.3 TEXT TO SPEECH CONCERTER

The machine-code software supplied is mainly devoted to this mode of 
operation, Of the 4K of machine code 3.5K is used as tables which contain 
the ruies and exceptions of the English Language,

This is therefore the most important mode and allows speech to be entered in 
normal English without any converting of data by the user, The software 
m us t f i r s t b e 1 oa d e d ,
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The text to speech uses two new commande

ISPON ïhis command turns on the speech interrupts. 

iSPOF This command turns off the speech interrupts,

PR INT "‘Amstrad'"
The above exemple is the Syntax for usina text to speech,

The ' charac ter af ter the first speech mark is the controi char a c ter whic.h 
tells the computer that what follows is not to be printed on the screen but 
to be sent to the speech routines,

The second ‘ character is the end mark,

A U  t-ext to be sent to the speech chip in this mode must be enclosed by 
the s e c h a r a c t e r s ,

The 1 character is the shifted \ key which is to the ri ght of the ? key

The t-ext to speech converter is best expiained by the fotlowing exemptes,

Enter this program into the computer : -

10 !SPÜN: REM Turn on speech interrupts,
20 PR! NT '“ THIS IS T AL K ING' “
30 PRINT "‘AND SO IS THIS1"

Line 10 is only necessary ai the start of the program,

NOTE: Graphics characters within the text to be spoken witi Pe ignored or 
p r odu c e unusua 1 r ep r ese n ta t- i ons,

The text to speech car. har.die 98% of ail English words, There are a few 
which cause the t-ext to speech slight problems, This is mainly because 
whiïe there are rules for const-ructing words xe i before e except after c, 
there are more 'exceptions to the rules of the English Language, These 
problems can ali be overcome by slighty misspelling of the word. Type in 
the following,

! SP ON

PRINT "'SILICON'"

This word sounds wrong. However, type in 

PRINT "1SÏLICKÜN'"
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The word now sounds correct although it has been misspelt, with some words 
xt may be necessary to experiment with spelling although this should be 
rare, Speech can also be sent to the speech chip usmg string variables or 
even string expressions.

EXAMPLE : -

10 LE Y A$="1 SPEECH‘“
20 i SPON 
30 PRINT A$

Speech can be used from the input s ta terrien t, eq;- 

10 ! SPÜN
20 INPUT " ' WHAT ÏS YOUR NAMË,l,jA*

Speech can be used usinq string expressions, eg;- 

10 1 sPON
2 0  FOR 1 = 6 5  TO 3 0

30 PR INT ..;CHR$U>;" ‘ " ;
40 NEXT ï

2.6.4 TEXT TO SPEECH BUFFERS

The text to speech couvertor uses two ram but fers, the text but fer to hoid 
the words and the speech buffer to hoid the data to be outputted by 
interrupts to the speech chip,

The text buffer can hoid 100 characters while the speech buffer is bigger 
and can hoid 250 allophones, ït is possible to fiii the text buffer and if 
this is ailowed to occur t-hen any characters sent to the buffer while xt- is 
f u 11 w i i. 1 be 1 os t,

The speech buffer wiil hoid about 45 seconds worth of speech and will 
continue to talk after the program has stopped or the break key bas been 
used, There are two ways of siopping this, after ali 45 seconds of unwanted 
spee c h c ou 1 d be a b i t nausea t- i ng ,

If you type in "'PLUS" <ENTER>

Th i, s wiil emp ty the bu f f er s and s top ail ta 1 k i ng.

OR

11 ! SPÜF " < ENTER >

this wiil stop the talking but leave the buffers with data stil. 1 in them and 
the last allophone still sounding.

This couid be useful for handling Breaks from BASIC.
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£XAMPLE 

10 ISPÜN
2ÿ ON BREAK 60SUB GO
30 PRÏNÏ "‘Once upon a t-ime there was a beautiful princess*":
40 IF PEEK(3901 4X200 THEN 40; REM *
50 GOTO 30
60 !$PQF;REM Hait speaking of allophones 
70 OUÏ &F8FE, O : REM Stop last- Sound 
80 I*=INK£Y*
98 IF ï$=--'• " THEN STOP :REM Abort when the SPACEBAR is pressée!,
100 ÏF ,!$="“ THEN 80
110 1SPON ; REM Res tar t speaki ng of ai i aphones,
120 RETURIM

*This value is load address + 14 which you first typed in durmq ioading. 
i t contains the amount of space remaining in the but fer, Ses section 2 , 7  on 
machine-code,)

2.6.5 PR INT MODE COMMANDS

I0U7M,1

Tni s command allows access to text to speech using '‘‘xxx'" oniy, Listings 
a n d S y n t a x e r r ors e t c w i i 1 no t be s po k en, T h i s i s the de f au i t s e 111 n g o n 
first loading and using the software, This command is only of any real use 
to car.ce 1 i OUTM, 2 or 1 OU TM, 3,

i OUTM.2

This command allows access to text to speech conversion f rom ail. pnnt 
outputs, Anything that outputs to the screen ie listings, Syntax errors etc 
wil'i, De spoken. The outputs wi.il not however, be printed, You car. use the 
command to say your listings instead of printing them to the screen. Ihis 
form of listing is fairly slow as the routine will fiii the but fers and then 
wait until there is some more room in the buffer and fili ît again etc. To 
stop this routine press the break key and type " IELUS" then <ENTER> if
you're fed up with the speech,

EXAMPLE

To say a listing

!OUTM,2 (ENTER)
LIST (ENTER)

i OUTM,3

This command is simiiar to I0ÜTH.2 but. the output wiil be printed on the 
screen as well as being spoken, To stop this routine press the break key 
and type into the computer 11 I PLUS" then ŒNTER> to stop the speech.
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EXAMPLE

ïo say and print a listing

IÛUTM,3 <ENTER>
LIST <ËNTER>

IOUTM,2 and I0UTM,3 will wait for space in the buffer,
IOUTM, t wîi1 not wait and funny effects can occur if sorne data is iost after 
the buf fer f i11s up,

2.6.6 THE ISPED COMMAND

The ISPED,n Controls the speed at which the speech chip will talk, This is 
useful as slightly siower sounds on complicated words are easier to 
unde rs t and. 1 ype i n the f o11ow i ng,

10 ISPQN ;REM Turn on speech interrupis,
20 iSPED,0
30 PRINT "'THIS 1S FAST*"
40 FOR X= 1 TO 5000 : NEXT X 
50 ISPED, i5
60 PRINT "'THIS ÏS SLOW"1

lhe number that you use after the ISPED c o mm and has to be in the range t rom 
0 to 15,

lhe speed can be changed at any point in the program so you can switch from 
fast to slow as you wish, The ISPED,n coromand also works with the iFEED,n 
c ororoand,

tXAMPLE ;-

10 ISPÜN ;REM Turn on speech interrupts, 
20 ISPEDJ
30 IFEED,26,16,55,17,39,26,21,0 
40 FOR X=1 TO 5000 :NEXT X 
50 ISPED,10
60 IFEED,42,23,16,9,49,31,17,52,0

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 speech chip at 1/0 mémory address &F8FE 
as the speech chip never moves in the I/O memory map, To use the text to 
speech routines reguires more care as the speech software can be ioaded in 
at different addresses.
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2. 7, 1 TEXT TO SPEECH MACHINE CODE CAL LS

ORIGIN
OR16IM + 2
OKIGIN + 4
ORIGIN + 6
QRIGIN + . 8
ORïGIN + 10
ORI61N + 12
QRIGIN 
ORIGIN

+ 14

ïN H'ïALISE ROUTINE
ÜUTPUÏS ALLOPHONE IN ACCUMULATOR TO BUFFER 
OUTPUT STRING POÏNTED TO BY HL ENDED BY ZERO BYTE, 
! SPON 
! S PO F 
I PLUS
ISPED SPEED IN ACCUMULATOR 
NUNBER OF FREE POSITIONS IN BUFFER 
L.OAD ADORESS FOR SOFTWARE

If you loaded ihe software ai 3900 O then the ISPON routine is at 3900b,

EXAMPLE QF TEXT TO SPEECH IN MACHINE-CODE

CALL QRÏGÏN+6 
LO H L ,STRING 
CALL ÜRÏGIN+4
RET

STRING ; DEFB."DAVID",0

The last character in the string must be 0

If the iength of the string is rat-her long you can check that there is then 
enough space in the but fer by LD A, (ÜRïGIN+14) the amount of free space is 
i n the a c c umu I at-o r ,

EXAMPLE OF CHANGING THE SPEED

LD A,10
CALL ÜRIGIN+12 
RET

NOTE IF YOU DISABLE INTERRUPTS CDD THEN THE SPEECH CHIP WILL STOP TALKING 
UNIIL THEY ARE ENABLED AGAÏN CEI) AND ANY ALLOPHONE PRESENÏLY BE1NG SPOKËN 
MAY CONTINUE SOUNDING UNTIL THE CEI) IS ISSUED,
SO YOU ARE ADVISED TO OUTPUT A ZERO DIRECTEY TO THE SPEECH CHIP.

BASIC EXAMPLE

QU i ÂFBFE, 0,

MACHINE CODE EXAMPLE

LD BC,OFBFE CHEX)
LO A,Ô 
OUI (O, A
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2.8 ALLOPHONE TABLE

Pauses

Û PA1 ( 10mS >
1 PA2 (. 30mS >
2 PAS c 50mS)

3 PA4 t. 100mS)
4 PAS c200mS)

use before voiced stops and affi cales 
use before voiced stops and afficates 
before voiceless stops and voiced 
fricatives also between words 
between clauses and sentences 
between clauses and sentences

Short VoweJ.s - ïhesa can be repeated

7 EH E Pend
12 IH I f itting
15 AX U succeed
23 AO AU aught
24 AA 0 c o t
26 AE A fat
30 UH 00 cook

6 Gy ÜY toy
K A y Y sky
1 3 1Y E see
20 EY EA gréa t
22 UW1 Ü to
31 UW2 00 f Oüd
32 AW OU oui
53 QW ÜW snow
62 El L ang 1 e

Coloured Vowels

riionosyï labiés) 47 XR Aï ha i r
61 ER ER computer
52 ER 2 IR bi rd

non-nionosy 11 ab 1 es > 58 OR OR store
59 AR AR f arm
60 YR R c I ea r

At f r 1 C à t rd =

10 JH J j u r y  
5 0  CH CH c h u r e h
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Résonants

Voiced Fricatives

Voic ed Frica 11ves

Vo i zed Stops

14 RR1 R read
33 RR 2 R brain
4'3 Y Y1 U computer
;.'C YY2 Y yes
45 LL L. luck
46 WW W woo 1

18 DH1 TH t-hey
54 DH2 TH bat-he
:-;8 vv V even
43 Z2 2 zoo
38 2H GE be i ge

29 TH TH thin
40 FF c f ire
8.5 SS s sat- 1 2 !
9 7 HH! H lie
57 HH2 H hoe
37 SH SH sh i r t
48 WH WH wh i g

28 88 i 6 r i b
63 BB2 B big
21 DD1 D COUld
33 DD 2 n do
36 G61 GU quest
61 GG 2 6 go
34 GG3 16 wiq

double for initial position)

Voiceless Stops

17 TT! T 
13 TT2 T 
42 KK1 C 
4 i KK2 K 
S PP P

1 t'S 
t-O
computer
sky
pub

Nasal

16 MM M m 11 k
1 1 NN1 N earn
56 NN2 N no
44 NG NG bans
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2.9 DICTIONARY

al arm 15,45,59,16
bathe 63,20.54
ba th1ng 63,2»,54,12,44
bread 28,39,7,7,1,21
c ai enda r 42,26,26,49,7,11,2,33,51
c lown 42,45,32, 1 i
checked 50,7,7,3,41.2,13
checkers 50,7,7,3,42,51,43
checks 50,7,7,3,42,55
c o11rde 8,15,45,6,21
c ookie 8,30,42, ! 9
correct 42,52,7,7,2,41,2,17
correc tinq 42,52,7,7,2,41,2,13,12,44
c rown 42.33,32,1 i
dsughter 33,23,13,51
divided 33, i2,39,6,2,33,12,2,2i
engage 7,7,1,11,36,20,2,10
engagea /,;.i,n, as, ze ,z, 1 0 , vz, 4 3

enrage 7,11,14,20,2,10
enrages 7,11,14,20,2,10,12,43
escape 7,55,55,3,42,7,3,9
escapes 7,55,55,3,42,2,3,9,55
equa 1. i 9,2,3,8,48,15,62
errer 7,47,58
f ir 40,52
f reezer 40,40,14,19,43,51
freezing 40,40,14,19,43,12,44
qauge 36,20,2,10
gauges 36,2Ô,2,10,12,43
heilo 27,7,45,15,53
hour 22, S1
intrigue 12,11,3,13,39,19,1,34
intrigues 12,11,3,13,39,19,1,34,43
investigâte 12,12,11,35,7,7,55,2,3,13
investigâter 12,12,11,35,7,7,55,2,3,13
investigates 12,12,11,35,7,7,7,55,2,3,
key 42, 1 9
legislatmq 45,7,7,2,10,10,55,55,45,2
legislated 45,7,7,2,10,10,55,55,45,2
1 etter 45,7,7,3,13,61
1 i ttle 45,12,12,3,13,52
memori es 16,7,7,52,19,43
mont h 16,11,12
n i pped 11,12,12,2,3,9,3,17
nips 11,12,12,2,3,9,55
pin 9,12,12,11
p i nn i ng 9,12,12,11,44
p i edqe 9,45,7,7,3,10
pledges 9,45,7,7,3,10,12,43
plus 9,45,15,15,55,55
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rays 14,7,20,43
reci 14,7,7,1,21

robots 14,53,2,63,24,3,17,55
sec ond 55,55,7,3,42,12,11,2,21

sincere 55,55,12,12,11,55,55,60

sinteri ty 55,55, ! 2, ! 2,11,55,55,7,7,14

speak 65,55,3,13,3,41

spe1Ied 55,55,3,9,7,7,62,3,21
speliens 55 i 55,3’9,7,7,62,52,43

spe1ls 56,55,3,9,7,7,62,43
s tart ed 55,55,3,12,59,3,13,12,1,2 !

startina 56,56,3,13,59,3,13,12,44

stop 55,55,3,17*24,24,3,9

stopper 55,55,3,17,24,24,3,9,51
s tops 55,55,3,17,24,24,3,9,55

subject 55,55, '! 5,2,28,2,10,7,7,3,41

sweated 55 ’ 55 ',46,7,7,3,1 3, 1 2,3,21

sweaters 55,55,46,7,7,3,13,61

sweats 55,55,46,7,7,3,13,55

switched 55,5,48.12,! 2,3,50,3,13

switching 55,55,48,12,12,3,50,12,44
Systems 55,55,12,12,55,3, ! 3,7,16,4c

talked 13/23/23]3,41 ,3,13

taikers 13,23,23,3,42,51,43

talks 13,23,23,4 !,55
threaded 29,14,7,7,2,21,12,2,21

threadérs 29,14,7,7,2,33,51,43
threads 29,14,7,7,2,33,43

t i me 13,24,6,16
une le 15,44,3,8,62
whai e r 46,20,45,SI

whaïes 46,20,62,43

year 25,60

3,13,19

AMSTRAD SPEECH SYNTHESIZER 2-1S





DK* ironies manufacturers of powerful peripherals

64K and 256K MEMORY EXPANSION

These units are aval labié for the CPC 464, 664 and 6128 computers.

By us ing the 64K upgrade the 464 and 664 computers vu 11 hâve the same 
amount and configuration of RAM as the CPC 6128. The 256K gives an extra 
192K on top of this! . The expansion wi 11 allow the use of CP/M PLUS (R) 
as supplied with the CPC 6128 with its massive 61K TP A opening up an 
even larger software base for Amstrad users. There is also a utility for 
inc reasing the TPA on CP/M 2.2 to 61 K,

The Ram can be accessed by means of bank switching us ing a single I/O 
port, Memory is actualiy switched in and eut of the 64K Z8û address 
space in 16K sub-blocks, as are the ROMS, The port détermines 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/O port can be from either BASIC or machine- 
code ,

To use the additional 64K/256K of RAM, the expansion is supplied with 
bank swiiehing software (aithough it can be switched without this 
sof tware).

The software adds some extra BASIC commande, RSXs, which make it 
possible to use the second 64K (or 3rd, 4th and Sth in the case of the 
256K expansion) for storage for screens, Windows, graphies and BASIC 
arrays, This ability means that you can write much larger BASIC 
programs, as most of the memory on the unexpanded CPC464/664 is normally 
used for arrays, variables and graphies,

The additional BASIC commands are;-

I BANK,n 
1SWAP 
ILOW 
1HIGH 
!SAVES,n 
!LOADS,n 
1SAVEU, w, n 
ILOAD,w,n 
ISAVED,n,s,1 
ILOADD,n,s,1 
IPEEK,n,s,v 
IPOKE,n,s,v

Map a bank of 16K directly into memory space. 
Alternate between the low an high screens.

Change to the low screen, 
Change to the high screen. (Default screen).

Store a screen to a 16K bank. 
Retrieve a screen from a 16K bank. 

Store a Windows1s contents into expansion RAM. 
Load a window with data from the expansion RAM.

Transfer original RAM to expansion RAM. 
Load original RAM from expansion RAM. 

Read the value of a byte in expansion RAM.
Change a byte in the expansion RAM.

These commands make such features as pull down menus, full screen 
animation and large spread-sheet type programs or Data-Bases very easily 
programmed from BASIC as never before possible on the unexpanded CPC464, 
664 computers,

CP/H  2 . 2  a n d  CP/M  PL 118 «T » r * g i » t « r * d  tr u d o m o r -k »  o f  D i g i t o l  « • ■ • f e h  I n e  .
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BAM< SUITCHED RAM MANUAL FDR 64K & 256K EXPANSIONS

UARNING

Ensure that the power to your Amstrad computer is switched QFF before 
you fit the interface to the expansion socket, Failure to conply wit-h 
these instructions may cause permanent damage to the RAM pack or the 
computer.

3. 1 Installation

Power down your Amstrad computer, Plug the RAM pack into the socket on 
the Pack of the computer, On the CPC 464 this socket is label i ad
'Floppy Disc', on the CPC 664 and CPC 612© the socket is ïabelled
'Expansion', Other expansions suc h as the Amstrad Disc interface for 
the CPC 464, DK'ironies Lightpen and Speech Synthesiser, or ROM
expansions can be fit-ted into the expansion socket. on the back of the 
RAM pack, Now switch on the computer,

The computer shouid power up as normal, ïf it faits to do so, check 
that ait the connections are correctly made, Note that ail DK* ironies 
Products hâve a key location on t-he connecter to ensure that there can 
be no alignment problems, OTHER interfaces may not hâve this keyway 
« t!-,* Aîn-.t r*d n i sc l it-. f ace i > the mos■ t a..i-lar e amm'e-. Heu- e :<n\
connec i ion prob.*ems wiil usuel)y 1 ;e he-ween the k^m par* ‘.h*sx
e-panion i. » t i3 the on-y t ry reconnec t rng r:-,e aitcn ,0 ?- 6K
1 fSftn.g the RAM pac‘ h  do the computer. Om s  vi j ) •*.» v»> ou a Pet • ce 
view when iining up the pins,

It t-he computer fails to power up, or crashes on power up (Miscellaneous 
patterns ail over the screen!), the monitor may eut oui the power to the 
computer, On the coiour monitor, just- switch the MONITOR off and then
attempt to reconnuet as above, The monochrome monitor may hâve to
remain swtiched of f for se ver al seconds before power wi.il be remstaied 
to the computer,

lt is very unlikely that the computer will fail to power up with the RAM 
pack alone, If this is the case, then the fault will probably lie with 
the RAM pack, % Return t-he RAM pack to DK'ironies if this is t-he case,

* lï IS ESSENTIAL THAÏ YOU COMPLETE YOUR UARRANTY REGISTRATION CARD AND 
RE1URN IT TO US IMMEDIATE!. Y UPGN PURCHAS1NG THIS PRODUCT FRÜM YOUR 
DEALER (UK ONl.Y),
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3.2 USING YOUR EXTRA RAM

There are two ways to use the extra RAM, ïhere îs a cassette Mise 
supptied w 1 1h the RAM pack containing extensions to BASIC, Here -he 
extra: RAM car, be used sirnply from BASIC programs, Alternative! y, the 
RAM is accessible bot-h from BASIC and machine code using the OU!' 
command, The experienced programmer will be able to use the RAM for 
whatsver he pleases and Write custofa software for that purpose, 
Commercial programs will no doubt use this approach,

The second method is described m  detail m  section s.lu. lhe Tirât way 
is exolained in the following chapters;-

Wj.th the computer set up as above, load the RSX software front the 
cassette/disc supplied: -

If the cassette is being used or, dise Systems type 1 IÏAPE1 and press 
<ENTER.>

b) Type 1RUN "BANK1" and press <ENTER:>,
c) The Ioading sequence is described in detail in your Amstrad user

manual,
d) h tien the program has finished Ioading, you will be asked to enter 

a Ioading address, Just press (ENTER> for now, <.Bee section
ï 1 . >

e) The computer will test the RAM and then print oui how mue h RAM 
you hâve got, then the computer mernory will be c Lear ready for 
y our own progr ams,

The cassette tape conta ins the same programs on bot-h s ides so that if 
one sj.de fails to load, the other is there as a backup.

Subséquent programs on the cassette are extracts from this manual which 
may be loaded from tape if you do not want to type them out.

3.3 RAM TEST

ühen the RSX code is first loaded, it does an extensive RAM test, 
Shouid the RAM not function correctly the program will inform you that 
an error has been found. Along with this, it will print out diagnostic 
information to help in the repair of the RAM pack,

In the uni ikely event that an error is found, plea.se note the 
information that is given and return the RAM pack for replacement or 
repair, CSee warranty registration note page 3- 2.)

3.4 EXTENDED BASIC COMMANDS

There are a total of twelve extra commande provided by the RSXs on tape, 
Sorne may hâve parameters, some will not. Sometimes the command may hâve 
different formats and numbers of parameters, We hâve t-ried to discuss 
each command in iis simplest form and later sections will describe added 
parameters which make the command more flexible and économie on mernory.
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y ou ma y hâve noticed that during the RAM test, the computer printed out 
the numher of the ' bank ' it was testing, Each bank is 16K of memory. 
For the 64K expansion there are 4 bankswhile the 2S6K RAM pack has 16 
Danks, To access a particular part of the expansions's memory there has 
to be a bank number and possibly a bank address,

For exemple, type;- 1I BAVES,1‘ and press <ENîER>

The computer wiil respond with READY. What y ou hâve done is to store 
what was on the screen into bank ! ,

Now clear the screen using CLS. To get the screen*s contents back, 
type;- ' ILOAO'S, 1 ‘ and press <ENTER>

V ou c.an s ave as many screens as you hâve memory for. That means tour 
screens on the 64K RAM and sixteen screens for the 2S6K RAM.

Screen displays couid be created from another program or drawn using a 
iightpen. Store these on tape or dise then ioad them back into RAM for 
use throughout the program, Screen displays which take a long time to 
créât© withm a program, for example raazes, can be created once, then 
stored for instant use whenever necessary.

The c.ommand can be summarised:-

ISA'ÆS, r.bank 1 save data to bank 
üOAliS, i bank ï load data from bank

3.S HINDOUS AND PULLDOHN MENUS

une of the features that makes the Amstrad‘s Windows less flexible than 
those on larger business machines, is the tact that the contents ot a 
window which overlaps another are lost when the other window is used,

There are t-wo new commande which allow the contents of Windows to be 
saved and reloaded from RAM, This will allow the use of true puildown 
menus, that can cover text-, but not remove it.

EXAMPLE ; -

NEW
10 MOUE 1
20 FüR i=0,OS Tû 1 STEP 0,05 ; REM Draw grid on screen 
30 MÜVE 640$ i,0 ; DRAW 640$î,400
40 M0VE 0,400$i ; DRAW 640,400$i
50 NEXT 1
60 WHILE INKEY$="“ : UEND : REM Wait for a key press

70 W i NDÜW#1,INT < RND<1>$19+ U ,INT(RND(0)$9+1NT<RND<1)$5+17)), 
IN I 1RND f1)$}4+}),ÏNT(RND(0)$14+1NT(RND<1)$10+5) )

60 PEN#I,2 : PAPER#1,3
90 tSAVEW, 1 , ‘t ; REM Save contents of window into RAM 
100 CLS#1 : REM Clear window
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! I ÿ WH ILE INKEY$=,“i ; RE h Wait- for 2nd key press 
120 PRINT#i , “This is a window"
130 UEND
140 ! LÜADw ,'1,1 : REM res tore window* s contents 
ISO GOTO 60

The above program uses two new commande ; ILÜADW and ISAVEW. As you are 
probabiy aware, therë are eight Windows (0-7) which can be defined, The 
first par aine ter is the reference to a window, The second is the bank
number,

! S A V E W, [ w i n d o w n u m b e r T. Cb a n k "J s a v e w i n d o w t o b a n k

!LÜADW( Cwindow numberJ, Cbank3 load window from bank

See the chapters in the user manuel about window for more details,

3,5,1 MORE Ut INDOU ING

A window of any size, even the whole screen, wili fit int-o a single bank 
of expansion RAM, This is fine if your window is nearly a fui 1 screen 
or wi11 vary in size like the above exemple. On the other hand it your 
window was defined as iô x 10 in Mode i, then the amount of mémo r y 
needed to store this window would be iess than i 6k . In fact on 1 y Ï6 d0  

b y tes are needed (see b slow), fhus to use a whole bank would me an
W5.5ii.nq over 14K of mémo r y,

To dea'i with this problem, the RSX window command can take an extra 
parameter to défi ne where you want the window's contents to résidé m  
the RAM bank. In the iô x 10 window you cou'id place the data anywhere 
between 0 and 14783, The command can be writ-ten:-

lSAVEW, [window number ] , Lbank 3 , f.bank addressJ

!LÜADW, [window number], [bankJ, [bank addressJ

The bank address ia an address between 0 and 16383, The amount of data 
in foytes used to store a window needs to be taken away from the top 
value and this leaves the range between which the data car. be stored. 
If you put the data at the bottom of the RAM bank, at address o, then 
the mémory from I600 to 16383 is free for other Windows or data arrays,

H0W T0 CAlCULATE A WINÜOW'S SIZE

in order to hâve more than one window per bank, you need to know how 
mue h mémo r y the window wi.ll take up. If the window wiLl vary in size 
between two limite, use the higher of the two, Depending on which mode 
you are using, the figures are calculated as below,

ïn each case: XI is the lëft most x coordinate 
X2 is the right most x coordinate 
Y1 is the top y coordinate 
Y2 is the bottom y coordinate
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MODE 0 SI2E=(X2-X1+1) * 4 * CY2-Y1+!) ;le 8

MODE 1 SI2E=(X2-X1+1) t 2 t (Y2--Y1+1 ) îi: 8

MODE 2 SIZE=< X2 — X1+1) t (Y2-Y1+1) t 8

The computer will qive an error if the window is too large to fit in t-he 
space you hâve allotted for it, Also if the size is mis--ca3.cui.aied the 
Windows may overlap in the bank and cause strange effects,

EXAMPLE 2:-

10 PEN 1 : PAPER 0 : MODE 1 
20 size-T 4 t 2 t 10 t 8

30 LÛCA'IE 1,13 : PR INT 11 ' n' for new window * d 1 to remove window"
40 WINDOW 1,14,1,10 : PAPER 3 ; CL.S 
50 bankaddress= 0  : level= 0  

80 PRINÏ#ievel, "Window";level 
70 k e y p r e s s $=L 0 W E R $ <ïNKEY$)
8 0  IF keypress$="n“ THEN 6 ÜSUB 110 
90 ÏF keypress$="d" ÏHEN GÜSUB 190 
100 GOTO 80
110 If level =7 THEN RE.TURN 
1 2 0 level-ievei+ 1

1 30 W1 NüOW# 1 eve 1,1+ i eve 1Z3,14+1 eve 1 *3,1+1 eve 1 %2,1 0+ i eve 1 %2
140 ISAVëW,level,1 ,bank address
150 bankaddress=bankaddress+5 ize
150 PEN#1eve1,0 : PAPER#1evel,<level AND I)+i
170 CLÉ#level
180 RËTURN
180 IF 1eve1=0 THEN RETURN 
2 0 0  bankaddress=bankaddress - size 
210 I L.0ADW, 1 eve 1, I , bank addr ess 
2 2 0  1eve1 = i e ve1 - 1  

230 RETURN

The above program oniy uses one bank of RAM but ail 8  W indow s a re  
defined, The variable 'level1 is used to stand for the level of Windows 
and the variable 1bankaddress' points to the next free place in the bank 
RAM.

3.6 ARRAYS, VARIABLES AND STRINGS

There are two general purpose data moving commande to allow data from 
the program to be moved to and from the RAM pack.

These two commande are;-

ISAVE, [bank3, EStart location], Clength], Ebank address'J 
ILOADD, Ebank3 / CStart location], Clengthl, Ebank address'J

3-6 AMSTRAD MEMORY EXPANSION



DK'tronics manufacturers of powerful peripherals

The first parameter references which bank you want- to use, The start 
location is a memory address where there is some data, The amount of 
data is qiven as the length, Qptionally a bank address can be given to 
ai Iow more than one type of data to be stored in the RAM.

it is possible to save ail kinds of data using these commands, but we 
will firstly discuss how to save simple numerical arrays these beinq the
easi est to understand,

Say for exemple that your- prograrn deals with stock control of up to 60 
items, You may hâve a string array containing the names and a numerical 
array containing the number of each item you hâve in stock.

Th i s would use about 1K for the names and 300 bytes for the stock 
figures, However what if you update the stock value every week and you 
want to keep the last year of stock on record! Or even the last five 
years. Now the figures would take up about i6k. or even 75K.

These could be comfortablv stored on dise, or even tape for a year's 
stock, and the data read every time a calculation was needed, but you 
will probably agréé that a long time would be spent waiting for reading 
the data each time a distribution is calculated for each item,

Obviously, it would be easier to load ali the records into RAM, then
a c c es s t he de. ta i mmed i a te 1 y ; -

ïnstead of défining an array of dimensions ‘stock(60,52)' taking over 
fSK of valuable RAM which could be used for programs, define and array 
'stock(60)', Read ali the data front dise a week a.t a time, and store 
each week of data into bank RAM, To do this you need to know two 
things, One, where does the array lie in memory? and two, how many 
bytes is it necessary to save?

1) Where is an array stored?
The address of any variable can be quickly found using the '0' before a, 
variable, For example, dimension the above array;-

DIM stock (60)

Now type; PRINT 0stock(0)

The computer will reply by giving the memory address where the first 
element of the array is stored. Try;~

PRINT 0stock(1)

The number returned will be five higher in value, This is the address 
of the second variable.

The '0' prefix will work in front of any variable, The first item of an 
array is obviously '0stock(O), If you are using multi-dimensional 
arrays, the first item is 10stock(0 ,0 )‘ or '0 stock(0 ,0 ,0 ,0 )' dépending 
on the number of dimensions.
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2) How long is an array?

First o f al J, different types of array take different numbers of bytes 
per element, For real numbers, t-here ara S bytes per element, mt-eqer 
arrays take 2 bytes per element. String arrays are of variable ienqth, 
And wül be dealt with la ter .

Mext. the number of dimensions and éléments needs to be taken xnto 
account. Remember that éléments start from b, ïhis means that an array 
of 'stock(6b)' bas 61 éléments, Whether or not you prêter to use the O 
element- is up to you, but if you forget it, t-here could be some 
unexpl a i nePle bugs appearing in your program, On ce you know the real 
number of éléments in every dimension, s impi y multiply toge the r ai !. the 
dimensions to find oui the total number of éléments in ail dimensions,

For exampie: 'stock(60) ' has a. total of 6! éléments,
1 stock(60,52)' bas 6! * 53 éléments = 3233 éléments,
'stocks 10,5, 12) ' bas U  * 6 % 13 éléments = 358 in ail,

To find the total memory, multiply the total number of éléments by the 
amount of memory needed by each element,

For example: 1 stock(60')' takes 61 -t 5 = 305 bytes.
'stock(60,52)‘ takes 3233 * 5 = 16165 bytes,
'stock*4C 10,5.12) ‘ takes 858 % 2 - 1716 bytes in ail,

The array we are using is 304 bytes long, and staris at ©stock(0). In a 
smqle bank of Ram we can store 305 bytes about 53 times, The bank 
address starts at 0 and goes up in steps of 305 bytes;-

ÿ 305 6)0 915 1220 1525 etc,

We shail store week 1 at bank address 305, week 2 at address 610 and so 

on for ail 52 weeks.

Data for test purposes could be written onto dise or tape by the program 
below, Once the test file is written, keep it for use while you are 
de ve 3. op i ng you r  P r og r am,

10 OPENOUT " s to  c k ,da t "
20 FOR week"! ÏÜ 52
30 FOR î. terre-1 TO 60
4û pr int#90., INT'(RND( 1 )*3000+100 )
40 NEXT item
60 NEX.T week 
70 CLÜSEOUT 
80 END
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New type 1 NEW1 and enter t-he following program 

10 DIM stock(60)
20 INPUT "read file (y/n)"; ans$
30 IF LÜWER*(ans*>=" y" or LOWER*(ans*>="yes" THEN QOSUB 10 0 0  

40 REli rest of program . , , ,
1000 REM subroutine to re'ad data from dise,
1010 OPENIN "stock.dat"
1020 FOR week = 1 TO 52
1030 FOR item=l TO 6 0

1040 INPUT#9, s toc k <i tem>
1050 NEXT item
1060 ISAVED,4,0s toc k(0),61*5,week*305
1070 NEXT week 
1080 CLOSEIN 
1090 RETURN

The above program could be used to read t-he file from dise 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 data is put in that bank. 
This means that data need only be read once from dise, then the program 
can be rerun without losing the data. This could also be usefui too if 
you wish to write a number of programs to use the same data,

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

100 MODE 2 
110 LOCATE 1,!
120 INPUT "Uhi c h i tem to ana1yse“,i temno 
130 IF itemnosl OR itemno>60 THEN 120 
140 CLS ; LOCATE 30,1 
150 PRINT "Bar Chart For Item"; itemno 
ISO LOCATE 10,25
170 PRÏNT"Ja.n Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

REM 3 spaces between each.
ISO FOR loop=0 TO 4 
190 LOCATE 1,24-1oop*5 
200 PRI NT' STR*( 1 oop ) ; " 000"
210 NEXT loop
220 MOVE 60,328 ; DRAW 60,O ; DRAW 61,0 : DRAW 61,368 ;

MOVE 640,24 : DRAW 48,24 
230 FOR Ioop=l TO 4
240 MOVE 48,loop*80+24 ; DRAW 60.loop*S0+24
250 NEXT loop
260 FOR week=l TO 52
270 If week/2=week/2 THEN n=l ELSE n=2
280 ILOADO,4,0s toc k <0 ),61*5,week*305
290 ycoord=( stock(itemno)/4Û00*320 ) AND 4092
300 FOR >:;coord=l TO II STEP n
310 MOVE 49+xcoord+week*l1,ycoord+26 ;

DRAW 49+ xc oor d+week*11,26 

320 NEXT xcoord 
330 NEXT week;GOTO 1 1 0
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3.6. 1 MORE ARRAYSt VARIABLES AND STRINGS

ïf you hâve a program that uses ail the mémory of the computer due to 
needing a large array, you can use the bank RAM for storing data without 
even di mens i oning an ar ray,

For example if you hâve a two dimensional array 'sales%(365,30)‘ to 
store the amounts of certain types of stock you sell for each day in one 
year, Even though you are using intergers, the array uses over 22K of 
mémory,

Instead of having the whole array in BASIC memory, each element can be 
accessed by using a subroutine to read out a value, and one to store a. 
value„

10000 REM ioad ‘storeX' from bank memory using 'year' & 'type'.
]OOi0 p--( year*31 + type')*2
10020 bank= 1 ; IF p >=16000 THEN p=p~ 16000 ; bank =2 
10030 ILOADD, bank, 0store%, 2, p 
10040 RE'TURN
11000 rem copy 'stored1 to bank using 'year' & type' 
i 1010 p=( year*3 ! + type ) T2
11020 bank=i : IF p >=16000 THEN p=p-16000 : bank=2 
iiO30 ISAVED, bank, <$store%,2, p 
1 104O RE'i URN

1 wo bank s are used, I and 2, and the variables 'year' and 'type' are 
used to reference which element is required, On line 10030 and 11030. 
there are just 2 bytes moved to and from the bank RAM becau.se we are 
using integers, The '*2' in line-s 10010 and 1101O reflect the fact that 
an integer is stored in two bytes. If real variables were used, 6 bytes 
would need to be used instead. Lines 10020 and 11020 décidé whether the 
element is in the first bank or the second.

If the array is to be fi lied with data from tape or dise, there is no 
need to initiaily clear the values to nii. If you want ail éléments 
preset to zéro then the easiest way is to save a blank screen into each 
bank at the start of the program

10 MODE I : PAPER 0 ; CLS 
20 ISAVES,1 
30 ISAVES,2

3.6.2 STRING STORAGE

The major obstacle in storing strings is that they can vary in length 
and can be stored anywhere in memory, including 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 one described below when you 
consider exact ly what- you want to do,
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Suppose that you wanted to store 500 names, up to 20 characters long 
each, A bank is seperated int-o unit-s of mémory 21 bytes each so that 
strings can be randomly accessed, ïn each 21 byte segment there is one 
string, and one byte to say how many le tiers there are in that stirng, 
u.àt ?..--ans th* t we will use a tôt a l of just over lùh. U  we use the 
-*av]aMc ‘name1 to specitv t ne string we want then we can enter two 
sut-.-n.jt on.- p u t  _• string r rom ban* ! into 1 uam*$ ‘ and one t>:»
cto:.;, tu c u..té..ts c>: ’ names1 jnto RM"1 b«nk number I : -

U; h san-pi ‘ n^meï1 to sU m g  numoer 1 o^me’
• r. * • • “ • Rfcw 2 l sr-a tes

/•.ni n; M J.PO !;, h i-h - ' $ b £ + i  »+i-Ebr- < «$bt+ .: >i j 5 k . t . nam*t-2! 

b? , 2, A':•(.* PS î ' : KtthKN

• ' ->• :  n  •- t ... i • - • - - m e t : 1 n  b  :• : r  .» s  e  1 e u * n  t  ‘ « ; in .*  '
! ... : n  r «J-. • ; ' t t !  J  \ SpSc-CSS

v 2 n  '" • • 'î -v  t i g  , 2  » h p s ». l E om » M-nam-.-f

; .1 : T-nVt u ,  ■ . i 'L 'd  : ! * « '- 'h t 1 t PD’i -» 2  > t . :5 b  .. 2  1 nam * 1 2  !
.. }.;f_ • • M<P

à  ouim ïr. b i ’ i n t  o *  ; s  u a e o  t o  t . :•>•?<, t h e  e ie m e n * .  b e fo >  *  i l  i s  s a v e d  i  

- '. '. ' i,  • h o  t  i r s t  C h i r a c  t e r  i s  s e t  t o  t u e  l ^ r . g t h  ' n a i i .e i ' . b v -  l * - > e

•0 c o - o '- c  t  * .  s  a r e  w -» e r*  t h e  c o r n .e u t  s o f  ‘ n a m e * ‘ a r e  r t o r e d  ih c n  j  i 

a r e  c - .p ie o  in t . . .  RAM. U 'her. t h e  s t r i n g  i s  r e t r i e . e d  ' r,o

r . a . t e r s  a» e  c of. ; .po e u t  s u d  ‘ n e m e - ‘ i s  s e t  t o  t r . e  - î g h t  l e n g t n  t..y

u.g • ■ tu-. : ; r s t c-ar ter .

•-.!.« m g  • t.;.. s u e  - ‘. .u  d  •:orne i t s  ow n i f  e i i  t» .e  w o rd o  w e re  o f  t n e  sam *

i . i r g t r .  b o ; a u : e  t h e r e  « o u  1 d  Pt* n o  w a s te a o o .  v o r  a amp i a  s •*••->»* g  g u i  ’  

.g; i.j-‘ ng •)-'*, SI/ SU J S*VéU i et ter WOl OS . A Paul uf K Ah C OU 1 d h*
g t or e-.o '.en-ith of word. A lo..v3er oroor gm voulu set up th- d,«t

t h e  r n t  * n e n  a n o t h e r  c o u la  b e  t h A iN e d  a n d  u s e  u p  t* -. o f  K A h  f o r  

.gr .

A number array could aiso be stored in bank R Ah to index the tirst
letiers and so aid the speed of access to a pariicular word.
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3. 7 ANIMATION AND PICTURE SHOUS

We hâve ;aen how sc reeiis and Windows cari De stored and retrieved, 
K m  mat ion is the act of put-ting pictures on the screen quickly enough so 
t,hai m e  eyes see somethinq move. With 64K or 2SGK of memory whole 
screens can De stored away, then put on the screen to produce animation,

y.oij mi, hace noticed in section 4. Lhat when a screen toads onto the 
screen, you c. an see each lme appear, To i i lustrais, type i n  the 
îo ; lowi ng program ; -

'0 MÜUE 1
PO BORDER O
JO f OR CO1=0 TU J

40  IN K  c o l ,0

50  N E l ï  c o l

6 0  FUR co1=0 TO 3
70 PAPER col : CLP
oc) ! 5 A V E 3 , c o l  + !

30 NEXT col
>00 INK 0,1 : INF. 1,6 ; INK 2, ai ; INK 3,13
1 ! 0 PE.N I : PAPER 0 
120 w!H 1 LE. 1NKEYS=""
130 FÜR s c r e e n = l  HJ 4

140 i L u  AL) P , s c r e e n

; 30  NEX 1 s c re e n ,

I60 U'fcNL)
I 70 EhO

tne program saves tour coloured screens into ban!: RAM, then ioads them 
up on soquer.ee. Unfortunately, the effect is a striped pattern,

, ,_.r.jsr le. c reste animation which is easy on the eye the computer rieeds 
to [.reste the screen dispiay, then instant!.y display it,

Ihree new ]nstruetions that allow this to De done are;-

I LOW ! H 1,PH and ! PWAP

bel ore the corcmands car, be understood ît la necessary to know how thé 
Amstrad's screen car, be used, The normal screen is located ai 43! 52, 
Howévnr trie Amstrad is capable ot viewing a screen anywhere in memory in 
ibK bi'Chks. The tirst block at f> and the third block at 32768 are 
dilficult to use for screen as the computer uses these as part of the 
BASIC interpréter, The block of memory at 16384 is free for use as long 
as BAPiCs H INEM is lowered to below 16384, Using this, we hâve called 
the original screen the high screen and the new screen at 16384 is 
called the low screen, To go from one to the other just use ; -

lijJW to set the low screen in action
IHIüH to reset the high screen
1SWAP to swap frora low to high and vice-versa
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Whenever the swap îs ruade, the computer is t-old, and ali t'urther taxi 
and graphies appear on the seiected screen,

To use this facility of swapping from one screen to anotner instantiy, 
the screen and window commands can hâve an added parameter w m c h  tel 1ï 
the computer to load or save the data to and f rom the alternats screen.

The n e w i o r rn s c a n b e w r 1i1 e n ; -

ISAVES, l bank ], i swap 3 
IL.ÜADS, L' bank 3, t swap 3

ISAVEW, C window number 3, t bank J, t bank address 3, L swap 3
tLÜAÜW, [ window number 3, L bank 3, L' bank address 3, L swap .!

if the swap value i. s zéro, b y de f suit, then the commano wiij act «.«n trie
screen that is présent1y being displayed, Alternative!/, it the value 
is one the computer wilï load and save data from the screen which 3 s not 
b e m g  displayed, When the work is done, the computer can swap screens 
and the effect is that the screen appears to change instant J y.

In the above program type these iinés ; -

5 MEMORY 16383 ; 1 HIGH
135 ÏF screen\2=sc reen/2 THEN t=TIME ; WH1LE TIME <t+20 ; PEND 
140 ! LOADS, screen, 1 ; iSWAP

Now that the computer can fcuiid up the screen whiie ar.other is being 

displayeo there is no pattern, The coloured screen appears to c fange 
instant 1y .

L)ue to the tact that the bank mémo r y moves into the address space at ! tu, 
il takes longer for the transfer of screens to De ruade to the low screen 
than to the high screen, Hence line 136 delays the computer as il is to 
load the high screen, This rnsa.ns the time each screen is on the screen 
remains the same, Try removing line 135 to see the différence,

If a longer deiay were to be put between line 140 and ISO you wouid gel 
a picture show effect, Alternatively, you could select screens when a 
key is pressed,

On a srua 1 i. s c a le, a w i ndow c ou 1 d be de f 3 ned and g r aph i c s c ou i. d be 
rapidly displayed without resortmg to swappmg screens,

Note, that of less use is the fact that the contents of screens and 
Windows can be saved from a screen which is not on display simpiy by 
adding a one for the swap parameter. For example if you want to load a 
sériés of screens from tape or dise, load t-hem into the low (16K) 
screen. Messages generated by the tape System need not be switched off 
as the screen‘s contents will not be ehanged m  the low memory screen,

10 LOAD “screenl",16384 : ISAVES, 3, 1

The above will load a screen then save 11 to bank 3. The screen the 

user sees can hâve somet-hing else on it-,
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3.6 ADVANCED PROGRAMtilNG

T rus section introduces one new command and some other programming 
aspects which you may find usefui,

The new command is:~

IASKRAM, i enquiry J, i variable 3

The command allows certain constants to be found by the program you are 
writing. For example it can return the number of tanks availabié to the 
program as this wiil change dépending on whether you are using the 64K 
RAM pack or the 256K RAM pack, The 'enquiry' value is a number ! to 3 
whi ch selects what you want to know, The answer is p'iaced in an INI E6ER 
variable defined by the second parameter,

I0 0 O a% = 0  ; IASKRAM, i, <5a% ., wili assign a% to the amount of RAM 
1100 a%=0 : IASKRAM, 2, <$a% ,, will assign a% to the number of 
Dank s

1200 afc-0 ; IASKRAM, S, 0a% wili set a% to 0 or 'i dépendmg on 
whether thsre ?.s a problem with the RAM

•fhe iast command can be used to make sure the RAM is there and ready to 
use i r in your programs you do not want to hâve to load the RsX leader 
first, lt ) 5  possible to load just the RSX machine code on its own;-

20 MODE ! : PRIN T "Program Loading!"
30 Ï=H1MEM
40 MEMORY SORS
50 UJAD " rsx" , '10000
6 0  I = i — C PE£K( 10004 >+PEEK( 10005 >$256+1 >
70 PÛKfc 10002, 1-1NIC 1/256 >$256 
80 PÜKE 10003, ÏNT( 1/256 >
9 0  PR J NT CHR*(30>;CHR$<21>;
100 CAL!... 10000 
1 ’0 PR1MT CHR$(30 >;CHR$ C6);
120 a/--0 ; IASKRAM, 3, <5a%
130 If- b.% THEN PRiNT "RAM is fault-y" ; END
140 CLEAR : MEMORY PEEKC 10002 >+PEEK< 10003 >*286-1
160 CHAIN "part2"

1 fie program above wiil load the RSX machine code and put it int-o memut >•, 
Nothing wiil be printed on the screen unless the RAM proves to be faulty 
or not even there! The program 'parts' would be the buik of the 
program, Loadng the program in two parts saves reloading the RsX code 
every time the program is run.

The code has to be loaded in ai 1 0 0 0 0  in memory before it is relocated 
for use, The 16 bit value in locations 10002 and 10003 is the place you 
want the code to be located ai, Another 16 bit value in loacations 
10004 and 10005 contains the length of the code which is moved higher in 
memory, Nearly 1K of the program is only need once - the re.location and 
the RAM test programs, and hence this part is not moved higher in RAM,
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If you want to use user defined graphies then add the following lines:-

10 SYMBOL AFTER 256 
150 SYMBOL AFTER 0

The- value in line 150 wil 1 be different depending on how roany user 
d e f in e d  graphies you want.

In y Ci u r program you May. want to hâve a number of different styles of 
c h a r a c 'ter set, A f i e r  you issue a SYMBOL AFTER coromand, HIEMEM îs set 
just below the user defined graphies, Hence it îs possible to use the 
SLOADQ and iSAVED coromands to roove graphies to and from the graphies
c h a r a c t e r s ,

if you hâve a program thaï défi nés the charac ter set, the définitions 
c an be saved and loaded into bank RAM so that a program roay hâve 
multiple char tac ter sets,

-.0 •.ohKi.ji. AF. EK 0  

.'O CnrsTLMBiu 
:: 0  h t h . J * : ne s y mbu \ s « *e r a 

1 y.-sdi " -et 1 . gv , B. R.v's, 2 0 4 6

This program wil1 save you character set onto dise or tape.

On your final program you roay wish to load a number of sets:-

! 0 SYMBOL AFTER 0 
20 c ha rs=HïMEM+1
30 LOAD "set 1 ,grp", chars ; !SAVED, 1, chars, 204B, 0

40 LOAD "setS.grp", chars : !SAVED, 1, chars, 2048, 2048
50 LOAD "set-4. grp", chars : ! SAVED, I, chars, 2048, 4 0 8 6

The reason the variable 'chars1 is set up is because the value of HIMEM
al ters when the dise or tape is accessed,

During the program, a subroutine could be used to select a character
se t ; -

i608 REM given the variable 'set', load the characters 
[810 i L.QADO, ! , chars, 2848, ( set-1 >*2848 
1028 RETURN

Note that the variable 'set' is used, In the above loading sequence 
sets S to 3 will be valid, More or less could be added as it suits you,

AU of this setting up can be done on the loader program, just- once. 
When the program is subséquently run, there is no need to re-load the 
bank RAM,
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l'h a  s e t - t i n g  Of c t w r s  c a n  b e  f o u n d  w h e n e v e r  n e e d e d  b y  :

o n o  CkEAR : xYMBOL ftF i'E K  0  : c h a r s  = H IM E M + i

m i s  w i l l  r e ir o v e  a n y  d i s e  P u t t e r s  t - h a t  h â v e  b e e n  s e t  u p  a n d  ' c h a r s '  « 1 1  

! n c le e d  p o i n t  t,o  t h e  c h a r s c t e r s ,

3.9 PEEKING AND POKING

‘ f ie r a  a r e  tw o  com rn ands w in c h  a l l o w  t h e  m e m o ry  i n  t h e  b a n k  s  t o  b e  v ie w e d  

a n d  r h a n q e d  b y t e  b y  h y t e ,

ih O h E , L b a n k  J . [  b a n k  a d d r e s s  3 , t  v a l u e  ]
■ r  1 f  b a n k  ) ,  L bank: a d d r e s s  I ,  C v a r i a b l e  1

iH IK E . W o r k s  m  s s i m i i a r  w a y  t o  t h e  o r i g i n a l  P Q K E , Y o u  n e e d  t o  s u p p l y  a 

b a n k  n im b e r  n i  a d d i t i o n  t o  t h e  n o rm a l a d d r e s s  a n d  v a l u e ,  T h e  b a n k  

a d d r e s s  i s  i n  t h e  r a n g e  0 t o  1 6 3 3  d o r  0  t o  1 6 K ,

: a enfum and r a t h e r  t h a n  t h e  n o r m a l f u n c t i o n ,  T h e  b a n k  a n d  b a n k  

a d d r e s s  m e  t h e  sam e a s  f o r  IP G K E , To  f i n d  o u t, t h e  v a l u e ,  y o u  n e e d  t o  

s u p i i 1 y  a n  i n t e g e r  v a r i a b l e  m  a s i m l l a r  w a y  t o  t h e  1ASKRAM com m and.

1 . e x e m p le

10  v a S u e 'i“ H

; d if 'E E K ,  d y  r L A v a lu e Y  

10 P p J 'N l v a l u e *

■|>,e a b o ie  » i !  I v e a d  t h e  b y t e  f r o m  l o c a t i o n  ! 2 3 4 S  i n  b a n k  n u m b e r 3 .  T h e  

(« r ! a a i - a r t e r  t e l l s  t h e  RSX e x t e n s io n  w h e re  t h e  v a r i a b l e  l s  i n  m e m o ry  s o  

t t , ; d  i t s  c o n t e n t s  c a r i b e  c h a n g e d  t o  t h e  b y t e  r e q u i r e d ,

IPb'E tf a n d  IP Q kE  a r e  n e t  r e a l l y  com rn ands f o r  t h e  b e g m n e r ,  i n  f a c t  t h e y  

h â v e  o n ! y  b e e n  i n c iu d e d  f o r  t h e  m o re  a d v a n c e d  p ro g ra m m e r  w h o  w is h e s  t o  

u s e  t  l ie  1:1 ,0  RAM j n P i s  ow n w a v ,

A no  t r i e r  a d v a n c e d  com m and w h ic h  h a s  b e e n  i n c i u d e d  f o r  t h e  e x p e r ie n c e d  

p r r ig ra m m e .1 î s  I BANk ,

IR A N K , [ b a n k  n u m b e r 3

T h e  com m and i s  f o l l o w e d  b y  o n e  p a r a m e t e r , I t  t - h i s  p a r a m e te r  i s  n o t  

p r é s e n t ,  a  z é r o  i s  a s s u m e d , The  b a n k  r e f e r e n c e d  i s  m a p p e d  i n t o  t h e  

a d d r e s s ’ s p a c e  a t  1 SK t o  32K , A b a n k  n u m b e r  o f  z é r o  « i l  m ap th e  

o r i g i n a l  RAM b a c k  i n ,  n u m h e rs  ! t o  t h e  m ax im um  b a n k  n u m b e r  w i l l  m ap t h a t  

b a n k  i n t o  t h e  a d d r e s s  s p a c e ,  I f  a  b a n k  15 m a p p e d  i n ,  t h e  c o m p u te r  w i l l  

u s e  t h e  b a n k  m e m o ry  i s t e a d  o f  t h e  n o r m a l RAM, H o w e v e r , t h e  s c r e e n  w i l l  

s t i l l  h e  ta lc  e n  f r o m  t h e  o r i g i n a l  RAM i f  ILOW w a s  i s s u e d ,  T h e  a d v a n ta g e  
o f  f h i . s  i s  t h a t  t h e  w h o le  m e m o ry  c a n  b e  u s e d  f o r  p r o g r a m m in g  i n s t e a d  o f  

h a v in g  t o  s e t  t h e  t o p  o f  m e m o ry  t o  1 6 3 8 3 .  T h e  d i s a d v a n t a g e  i s  t h a t  i f  

t h e  p r o g r a m  i s  h a l t e d  w h i l e  t h e  lo w  s c r e e n  i s  b e i n g  d i s p l a y e d ,  t h e  

c o m p u te r  w i l l  w r i t e  s c r e e n  d a t a  i n t o  t h e  E iA S iC  p r o g r a m  -  c a u s in q  c h a o s ,
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Make sure you are accustomed to using IBANK, IPÜKE and iPEEK before you 
risk creatinq a large program using them, Save the en ogram freouenliy 
in case you make a mistake and l.ose your work ,

3,10 PROGRAMMING UITHOUT RSXS

W ith  no RSX s o ftw a re  th e  program m er can s t i l l  accèss th e  mémory from  the  
RAM ta n k s , To use th e  RAM y o u r s e l f , some degree  o f u n d e rs ta n d iv iq  o f th e  
mémory map o f th e  A m strad  îs  n e c e s s a ry ,

From b o t h BASIC and m achine code , th e  o r ig in a l  b lo c k  o f mémory f rom 
16384 to  32767 CANNOT te  used f o r  p ro g ra m , Hence in  BASIC, you r-eed to  
s e t  th e  to p  o f  mémory to  16383, M achine code is  f r e e  to  use any mémory 
th a t  i t  can n o rm a lly  e x c e p t th e  b lo c k  m e n tione d .

The e x t r a  RAM is  mapped in t o  th e  a d d re sse s  16384 to  32767 m  16 
banks,O nce th e  ta n k  i s  mapped in ,  you can do a n y th in q  w i th  th e  RAM you 
norm al 1 y w ou ld . ï t  is  in a d v is a b le  to  use th e  ta n k  RAM fo r  m achine code 
because i f  you s u b s é q u e n t1y change th e  b a n k , th e  program  d is a n o e a rs ! 
N e v e r th e ie s s , p rogram s can be w n t t e n  to  ru n  in  bank s and indeed in  th e  
o r ig in a l  ! 6K b lo c k  th a t  i s  banked o u t ,  b u t i t  i s  n e ce ssa ry  to  do th e  
bank ch a ng ing  o u ts id e  o f t h i s  mémory ra n g e , ïn  BASIC i t  would be 
e x tre m e ly  d i f f i c u l t  to  use th e  banked RAM f o r  e x t r a  p rog ra m s, b u t n o t 
im p o s s ib le , b u t we s h a 11 le a v e  t h a t  p o s s ib l i i t y  up to  y o u !

The way th a t  banks a re  s e ie c te d  is  d e f in e d  b e lo w : -

IN BASIC; Where 'b a n k 1 is  th e  number o f th e  bank to  map m  
OUF &7F0O, 196+( bank AND 3 )+< bank AND 28 >*2 
NOTE; th e  bank numbers in  t h i s  case START AT 0

For 64K e xp a n s io n s  th e  bank s  a re  0 to  3 , On th e  256K, bank numbers a re  
© to  15,

To reset the original bank: -

OUT &7F00, 192
IN MACHINE CODE; Where the bank number is in the accumulator, (A)

SELECT; RUSH BC 
LD C, A 
AND 3 
LD B , A 
LD A,C 
AND 28 
ADD A,A 
OR B 
OR 196
LD BC,07F00H 
OUT CO,A 
POP BC 
RET

; select bank A (save 
; and f1ags)
; bank AND 3 > +

;(bank AND 28 >*2

; + 196 
;BC-&7FÙ0

ail reqisters except 3
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Again the bank number in the accumulator starts ai 8. To res si the 
original bank: -

3.11 TECHNICAL DETAILS

3.11.1 Th* Load Addross
The software which loads from tape is relocatable, However the areas ot 
memory in which the program can go is limited to between 32768 and the 
top of memory. This is because the banked RAM appears in the biock
16384 to 32767, (Ses previous chapter for explanation of why!) Beiow 
the 16K boundary, the RSX command table wilî, no longer funtion, Hence, 
during relocation, the code is loaded at 16800 in memory and moves to a 
place hiqher in memory, Pressing <ENTER> whiie 1 oad î ng, wi). 1 
automatical 1 y select the highest location availabié, Alternatively you 
may wish to load the code to a iower address and reserve some space for 
your own programs,

3. 11,2 Saving to Disc
The software on the cassette is NDT protected, Hence to save it onto 
dise or even onto another tape at speed write 1 is a mat ter of loading 
the data int-o memory, then saving it.

1) Type ' i TAPE' and press <ENTER> (for dise Systems)
2) LOAD "bank"
3) MEMORY 9893
4) LOAD "rsx", 10000
5) Type ’101SC or set SPEED WRITE as desired
6) SAVE "bank"
7) SAVE "rsx", B, 10006, 4060

3.11.3 INCREASIN6 CP/M 2.2 TPA

Run the program called "TPA" from either cassette or dise, dépending if 
you hâve a 464/664 or 6128 computer, When instructed to, place a CP/M
2,2 systern dise into drive A,

The program will now write a file called INCTPA.COM onto your System 
dise ,

Boot- up CP/M 2,2 then immediately after the 1 A>1 promt type in 1ÏNC-TPA1 
then press <ENTER>. Your systern dise will now be altered to run with a 
61K TPA.

RESET: PUSH BC ;save reg,
; select control port 
; select code for original bank 
; restore bank 
; restore reg,

LD BC,07F00H 
LD A ., I 92 
OUÏ (C ),A 
POP BC 
RET
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Commercial Program Compatability

The RAM expansion is compatible with the banked RAM supplied as standard 
with the CPC6123, This me ans that a number of programs wirt-ten for the 
CPC6128 will now work on the CPC464 and CPC664 range of computers.

In tact the RSX software provided will work on the CPC6128,

The bank switchmg software in its supplied st-ate will only access 2S6K 
of banked mémo r y, that is 16 banks, If y ou add more mentor y the RSX 
software can be told to access a full S12K of banked memory 0 2  banks) 
by poking location 10006 with 1, See section 3,8 for explanation of how 
to load the RSX software on its own,

58 POK£ 10006, 1

1 his Iine will do the trick!

If a commercial program fails to work on your CPC 464/664 then try the 
sugges 11ons be1ow,

1 ) The software may be using the new firmware vector at &BD58. If this 
is the case, try running the RSX program before running your 
app1i c a11on p rogram,

Some programs which will function correctly after the RSX 
softwaretape has been loaded in are Tasman's Tasword CR) word 
processor, Tas- spell and ïasprint for the CPC6128, In
conjunction with these, Campbell Systems* Masterfils 126 will 
provide a 64K filespace and interfaces with Tasmans's software,

2) Some software, whether loaded from dise/tape or booted f rom a 
background ROM will check the ROM identity by using the firmware 
cali &B915.

There is one more command included in the RSX software on tape 
whichw.il 1 cause a CPC464 or 664 to emulate the ROM identity of the 
CPC6128,

Type ‘IEMULATE* and press <ENTER>

Any programs that call the ROM identity routine will now ba informed 
that the computer is a CPC6128 and may now work correctly,

3) The software may use some features of the CPC612S ROM which are 
unavailabié on the CPC464 and CPC664 machines. In this instance, 
you may be able to get information on how the program can be aitered 
to work on the CPC464 or 664 from the manufacturer of the program 
in question.
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3.11.4 Using CP/M 2.2 (R)

C P/M 2,2 (R) as suppi ied wit-h aii Amstrad computers wiil f une t ion as 
normal wiih the Extra memory fitted. however if y ou run the INClPA.COM 
ut 1 1.1 1 y  the TPA aval labié to CP/M 2.2 will be increased to 61 K.

Programs of your own devising written under this opérâting System are 
f ree to use the extra memory, 3ee section 2.1 b for details of how to 
use the extra memory from machine code,

3.12 ERROR MESSAGES

While you are using the RSX software, there will be some occasions when 
the computer does not under stand, or cannot tarry oui what y ou hâve 
inst ruct-ed, 'ihe software may issue some errer messages in addition to 
the normal messages tha.t the computer wili give. The errors and why 
trie y are iikeiy to occur are outlined below;-

bad bank comme, nd tiiven if y ou hâve given the wrong number of
parameters or if a variable is not présent 
where there shouid be one,

fiant unavai labié fou hâve tried to access a bank whi ch is not présent 
on your System,

Cad bank pa rame ter Y ou hâve ref erenced a bank whi ch car. ne ver be fitted 
to the computer.

P .ad bank address The address y ou hâve given is out of range; bank 
addresses range from <ô to 16-383,

Value invalid The bank address may be too large for the blocfc of
data defined, The pa rame ter for tASKRAM is other 
t-han 1, 2 or 3. The size or a block to be saved is 
larger that 16K.

Bad window définition

The window ref erenced in iSAVEU or iLÜADW is above 
7.
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3, 13 REFERENCE OF RSX COMMANDE

Ail the additionai commanda are listed balow as a reminder to their 
fu n e  l i o n s  a n d  s y n t a x .

SCREENS

1 SAVES. L bank J, C swap 3 
ILOAOS, C bank 3, C swap J

WINDOWS

i SAVEW, L w indow  
i LOADW, C w indow

nufiïber J , C bank j , 
number], ï bank J,

C bank address J. 
[ bank address J,

L swap J 
L swap 1

DATA BlQC-KS

! SAVED , L bank J , C St ar t loe a 13. on iengin J, L bank adores» i

ANIMAI ION

! LÜW (Low sc reer. >
! H i GH <;High scr son)
i SWAP (Alternate between High and Low screens)

ÛTHER

iPÜKE, i bank 3, L bank address J, L value 3t 
iPEEK, C bank J, L bank address J, C variable J 
I BANK., L bank 3

IASKRAM, C equiry 3, L variable 3 (ï enquiry 3, 1 -- RAM. 2 - bsnks, 
3 - e r r o r o c c u r e d ? )

DEFINITIONS

l bank 3 Bank number '1-4 or 3-6 for 64K and
256K expansions.

[ bank address 3 Address wit-hin bank d to 16383.

[ swap J 0 or omitted nie ans act on présent
screen, 1 means act on alternate 
sc reen,

[ start location 1 and L ienqt-h 3 Define a block of original memory.

L variable 3 Give the location of an înteger
variable to be assigned for example 
®bX,
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3, 14 Technical détails (hardware organisation)

These interfaces add either a single block (64K) or four biocks (4 x 
64K) of RAM to an existing CPC464, 664 or 6128,

Thus, if 64K (one block) is added to a 464, the total memory is two 
biocks, 128K,

For a given- set-up, ca'lculate the total number of 64K biocks, this wiil 
détermine which of the block select codes mentioned later are relevant 
to your s/stem, The biocks are referred to by num ber, block one is the 
original 64K, block two is équivalent to the second block présent in the 
6128, and so on.

Memory is actualiy switched in and oui of the 64K 280 address space m  
16K subblocks (as are the RQMs), Which particuiar combination of the 
original four !6K sub-blocks used, and any 1 new ' sub-blocks f rom ram 
beyond the original 64K, is called the mémo r y map. The map is 
determmed by an 8-bit code byte sent to the gâte array control port, 
a7F0 0 , with the two top bits set to i. The following description of the 
codes référés only to the remaining six bits, DS-D0,

Control Codes
Bits D2-D0 control the way 16K sub-blocks are arrangée! in the 280 memory 
space, bits 05-03 control sélection of whichever ‘new* 64K block is to 

be used.

Bits D2-D0 - IbK Map Codes
These bits select >:me of the eight maps into

COOE O 1 2 3 4 5 6 7

SUBBLOCK
C00O-FFFF 0 3* 3* 3* 3 3 3 3
8000-BFFF 2 2* 2 2 ■-* 2 2
40O0-7FFF 1 1 1* ■j 0* 2* 3*
0000-3FFF 0 0 0* 0 0 0 0 0

The numbers 0, i, 2, 3 refer to the four 16K sub-blocks in a 6 4 K block 
in the obvious way, The star Cf) mdicates that the memory is from a 
'new' block, îe block 2 or higher, otherwa.se the 'original', block s, is 
1 rnp l i e d .

Thus, code 0 select s the original, unmapped 64K, code 2 selects a 
completely new block of 64K, the other codes are a mixture,

Notes

1, On power-up, code 0

2, The VOU circuitry 
I),independently of

is select.-ed,

always reads 
the code,

from the original 64K (block
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3, If code 3 is used, reads froro &40ÛÜ fco &7FFF, on CF'C 464/664 
machines, wii’I oniy ret-urn the correct data if the upper ROM is 
disabled, This is ai variance with CFC 6128 operation, but is 
uni. îkeiy to be a significant différence,

4, If code 3 is used, addcesses &4OO0 to &7FFF must- not be used to run 
programs, the y are intended for VDU or data accès s on'iy,

Bits D5-D3, 64K Block Select Codes

05 D4 D3 BLOCK

O 0 0  2 fie, 1new' mémory sub-blocks came from block 2, as in CRC
6128)

0 0 ! 3
0 1 0 4
0 1 1 5

Which of the above codes are relevant to your machine dépends on total 
m em ory (s ee p r ev ious rema r ks ) ,

Notes

1, On pcwer-up, code 0, 0 , 0 is seiected,

2, Bits 05, D4, 03 above ‘court up1 as blocks are seiected, This may 
assis! the programmer,

3, if 2 x 25SK memory expanders are fitted to the machine, and option 
links are set appropriately, ail patterns on 05-03 can be used, 
giving a maximum of 512K extra memory,

3. 15 CUSTOMISING YOUR CP/M PLUS SYSTEM DISC

Converting A 464 Keyboard Scan To That Of A 6128,

Some CPU PLUS programs wili not run correctly on the 464 computer 
because of the way the 6128 scans the keyboard,

The fo)1owing proqram and instructions convert (fool), CPM PLUS into 
thinking that it is running on a 6128,

1 , Make a workinq copy of bot h sides of your System dise (s ides 1 and

a) Use your standard CP/M 2.2 System dise and type 1 ICPM',

t») For Single drive Systems use DÏSCC0PY, For dual drives use 
CÜPYDISC, (Rsmember to do both sides).
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c) Fut y ou»' original System dise away in a safe place to keep as a 
batr'-up incase your working dise is damaged.

Put 'BANK' and ' RSX ' onto side 1 of the working dise,

a) F'ollow the instructions in the manual to get a copy onto dise, 
Alternatively, use 1F ïLEOOPY BANK,BAS' and 1FILECQPV RSX.BÏN' if 
you hâve transferred the software to dise already.

Reset the machine', then enter ÜP/M PLUS, Qnly one drive is 
necessary but if you hâve two you must disconnect the second drive 
bec a use ali the changes are to be ruade on the working dise and
with a single drive the computer can use bot-h s ides.

a )  h UN “ BA N K " t h e n  press <ENTER> in response to LDAD A D O K ESS ?,

b 1 Type î n ‘ 1 EMUI.ATF : * CF-'fi ' then press <ENTER> ,

4. type in t-he following, pressing TENTER> after every line unless 
ot-herwi se wr i t t-en. Turn the dise over when the computer asks;~

ED PATCH, ASM
ï
ÜRG ' 1 Ù0F-!
XRA A
SIA 0F DEFH 
JM F' Ù 

t  Ni)

TCTR! ">2 do not press TENTER>
e
EÜ PRÜFILE,SUR
i
PA» CH

<(.:'!RL>Z do not press TENTER)
e

(Insert dise conta in ing MAC.COM FILE)

B;MAC PATCH 
B ; HEXCOM PATCH 
ERA PATCH,HEX 
ERA PATCH.SYM 
ERA PAÏCH.PRN 
ERA PAT CH,ASM
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5, Ifc is possible to aller the CP/M PLUS dise t-o boot up without 
losding the DK* ironies BANK program firsi, Type the foi lowmq if 
you want your System dise aliered in this way; -

B : SAVE
B:SID C10CPM3.EMS
S1E0
03
<CTRL>€ do not press <ENTER>
C !0CPM3,EMS 
Y
100
6800

The d i s e  w i l l  n o w  b o o t  u p  w i t h o u t  BANK b e in q  r u n
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64/2SSK. SILICON DISC

'ihe 64/2S6K Silicon dises are designed to de used wi th at least ont 
n o r m a l dise drive «ttached. D a ta  c a n  be transîarred onto the Silicon 
dise f rom a n o r m a l dise. A p p l i c a t i o n  programs u n  then work on tr.e d a t a  

a t  v a s i l y  increased speed, especially on Systems with only one normal 
drive, S u p p o r t  S o f t w a r e  is eontained in a n  expansion ROM.

The S i l i c o n  D is c  i s  c o m p a t ib l e  w i t h  a l i  DK ' t r - _ .n i e s  p e r i p n e r a l s .

1nere are two environment» in which to use the Silicon dise

1) F r  où! B A S IC  u n d e r  AMSDOS,

2 ) W i t f 'n n  C P /M

•: i  = i •- i - e t  c  d  ; t . i ,  i n , J  11 i : , a i  s  «  t-

•J t r . J S  1 MÎ r l i i , t . . e  l  i i •. O i. i l  SC IS  l . i . f lo m ,  i .U r  1

• n - ; e  a.: a tw o  n o u r r i  u> : -.= t r . t- n ». t . a ■ O iu iic . id

»:•. l  m o n  o i s :  .. :•«*. \  r i-u-« -••. •■sS.vd t - ,  l u d ^ i r q  o n  tr,...

; V . - u  t e r n ,  t  i .  •=] ,, ,*.p«c i  f •/. . .g  *. r .... d- ; t  h . -» - . . . ' i n  a

î i  • * •  i  ; • r „ .  .'O c e  à. o  i , •’ f'ic. » : l t .. ..n -.1 1 ,., u t 1 L t  , ..ij j .  J 

• j h; -w t t a d -i a- i

A t  t h e  s i  a r t  o f  a  s e s s  i  o n  u s i n g  t h e  c o m p u t e r ,  t h e  d a t a  c a n  b e

t r a n s f e r r e d  t o  t h e  S i l i c o n  d i s e  d r i v e  u s i n g  t h e  e x t e r n a t  com m and

‘ iL .O A ü D lS C  W hen t h i s  d a t a  i s  u p o a te d  i  t  c a n  b e  s t u r e c i  u n  t h e  n o rm e  1 

d i s e  u s i n e  t h e  ‘ iS A V Ë O IS C  c o m m a n d ,

O nce  t h e  S i l i c o n  d i s e  h a s  b e e n  i n i t i a i  i s e d  1 1 ac c e p t s  a i l  t r iê  i iU i'iliS  i  

AMSDOS c o m m a n d e , <LO A D , S A V E , CAT a n d  d i s e  f i l e s  e t c . ) ,

E v e n  w h e n  t h e  c o m p u te r  i s  r e s e t  l e x c e p t  b y  s w i t c h m g  o r  f t h e  powe» > t h e  

c o n t e n t s  o f  t h e  S i l i c o n  d i s e  a r e  k e p t  i n t a c t  T h i s  m e a n s  i h a l  i t  i s

p o s s i b l e  t o  u s e  C P /'h  a n d  B A S IC  p r o g r a m s  o n  t h e  sam e d a t a  f i l e s  w i t - h o u t  

h a v m g  t o  c o n t i n u a i  l y  c h a n g e  d i s e s .

2) From CP/M :

I h e  u t i l i t - y  iS E T ü lô C  w i l l  w r i t e  a  C ü ll f i l e  o n  a  c o p y  o f  y o u r  C P /M  S y s t e m  
d i s e , T h i s  p r o g r a m  o h  e n  c a l.  l e d  t  rom  C P /M  w i i l  im p le m e n t  a n  a d d i t i o n a l  

d r i v e  a s  d r i v e  B o r  C , U s in g  t h e  SETUP p r o g r a m  y o u  c a n  g e t  t h i s  p r o g r a m  

t o  r u n  w n e n e v e r  y o u  b o u t  m t o  C P /M ,

ü n c  e  t h e  d r i v e  i s  î m p ïe m e n ie d ,  CP /M  w i i l  t  r e a l  1 1 l i r e  t h e  n o rm a l 

d r i v a i s ) ,  D a ta  c a n  De t r a n s f e r r e d  t o  a n d  f rom  t h e  S i l i c o n  d i s e  v i a  t h e  

P i  P u  t-1 1 1 1 y  a  s  n o  r  m a i  ,

T h e  S i l i c o n  d i s e  i s  e s p e c i a l l y  u s e f u i  f u r  s i n g l e  d r i v e  C P /M  S y s te m s  a s  

t h e  d i s e  c o n t a i n i n g  t h e  p r o g r a m  i s  o f t e n  n e a r l y  f u i  l  a n d  n e e d s  t o  s t a y  

i n  t h e  a v i v e ,  The- S i l i c o n  d i s e  o f  f e r s  a  c h e a p  s e c o n d  d r i v e  f o r  s e r i o n s  

b u s  m e s  s  a p p  l  i  c a  t  i  o  n s  ,

!) Fro» BASIC:
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64k Silicon dise

This is aval labié to 6128 users without the need for further expansion 
as ît utilises the second S4K of banked RAM,which is fitteü as standard, 
as a Rai.. Disc,

484/884 user s wiii. need to lit- the DK' ironies 64K RAM pack,

The 64K Silicon dise operating System cannot be used with CP/M PLUS 
because t-hey would both be irying to use the second 64K of memory,

SILICON DISC I1AN.UAL

WARNIN6

Ensure that the power to your Amstrad computer is switched GFF 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

'dus manual covers two versions of the Silicon dise, the 64K and the

2 b 6 K ,

! r.e software in ROM is compatible with the CPC 464/884 and 8128 
computers. Ail proqrams in this manuai hâve been designed to run on the 
CPC 464 where the CPC 664/6128 are UPWARD compatible, You may however 
wish to use the extra features of the BASIC 1.1 machines,

iho o4K Silicon dise is contamed in one unit (Operating System ROM), 
whiie the 256K Silicon dise is in two unit,s (2S6K RAM and Operating 
system ROM),

Power down the computer and fit the Silicon Disc unîtes) onto the rear 
of your Amstrad, On the CPC 464 this socket is labelled 'Floppy Oise.', 
on the CPC 684/6128 ît is labelled ‘Expansion',
The Silicon Disc will only work in conjuration with the normal dise 
System. On the CPC 464 the FDI-1 MUST be fitted, Other expansions may 
be titted info the expansion socket on the rear of the Silicon Disc, 
üùw swjte h on the computer,

T h e  computer should power up as normal, If it faiis to do so, check 
t,nat ail the connections are correctly made. Note that ail DK'tronics 
Products hâve a key location on the connecter to ensure that there can 
be no alignrnent probiems, OTHER interfaces may not use this keyway (the 
Amstrad dise interface is the most famiiiar example). Hence any 
connection probiems will usually lie between the Silicon Disc and these 
expansions, If this is the case, try reconnecting the interfaces BEFORE 
msertinq the Silioen Disc onto the expansion s lot, ïhis will give you 
a batter view when linxng up the pins,
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I f  t h e  c o m p u te r  OOES f a i  1 t o  p o w e r  u p  d u e  t o  m is a i i g n m e n t  p r o b lè m e  th e  

m o n i t o r  m ay e u t  o u i  t h e  p o w e r  t o  t h e  c o m p u te r  u n i t !  t h e  M ü N lIu R  i 's  

s w i t c h e d  o f  f , ï h i s  i s  n o t  d u s  t o  o v e r lo a d  D u t  i s  s a  f  e t  y d e v i n s  b u i i t  

i n t o  t h e  m o n i t o r  t o  p r o t e c t  t h e  c o m p u te r  a n d  . i n t e r f a c e s .  Un t h e  c o i o u r  

m o n i t o r  j u s t  s w i t c h  t h e  MONITOR o f  f , r e c o n n s c  t  t h e  u m t s  a s  a .D o va , t r ie r ,  

s w i t c h  o n  a g a in ,  T h e  m o n o c h ro m e  m o n i t o r  w 1 i  1 h â v e  t o  rem  a j  n  s w i t c n e d  

o f f  f o r  q u i  t e  a. fe w  s e c o n d s  b e f o r e  t h e  r e s e t  î s  c l e a r e d . R e c o n n s c  f  a s  

a b o v e ,  w a i t  f o r  a  fe w  s e c o n d s ,  t h e n  s w i t c h  t n e  m o n i t o r  b a cK  o n ,

I t  i s  v e r  y  u n i  i k e i y  t h a t  t h e  c o m p u te r  (CRC 6 6 4 / 6 1 2 8 )  w i . i t  f a i t  t o  p o w e r  

u p  w i t h  t h e  S i l i c o n  d i s e  s t o r e , I f  t h i s  i s  t h e  c a s e ,  t h e n  t h e  f o u i t  

w i i l  p r o b a b i y  l i e  w i t h  t h e  S i l i c o n  D i s c ,  t  R e t u r n  t h e  U n i t  t o  

Dk ' i r o n i e s  i f  t h i s  i s  t h e  c a s e ,

$  IT  IS  ESSENT IAL. THAT YOD COMPLETE YÜUR WARRANT Y k E ü J S  (R A T IO N  CARI; AND 

RETURN IT  TU US în M Ë Ü ÏA T E L Y  UPÜN PURCMASiNO T H). S R KÜüU r f  F ROM VüUK 

DEALER (U K  ÜNL.Y) ,

4,2 FIRST STEPS

U h en  t h e  c o m p u te r  i s  p o w e r e d  u p  t h e  ROM s h o u id  s i g n  i t s e l î  o n  a s  : •••

' S i l i c o n  D is c  À , i 1 ( f o r  u s e  w i t n  6 4 K  BANKS0  RAM )

' S i l i c o n  D is c : ! . ! '  i  f o r  u s e  w i t h  2 5 6 K  BANKS Ü RAM )

! f ie  S i l i c o n  d i s e  r e q u i r e s  a  s t o r e  o f  4SÙ b y t e s  w h ic h  a r e  t a k e n  f  rom  t  r.e  

m ém o ry  s t o r e  b e f o r e  B A S IC  i s  a n t e r e d ,  T n e  A m s t r a d  d i s e  ROM m u s î s e t  u p  

a i l  t h e  d i s e  com m a nds b e f o r e  t h e  S i l i c o n  d i s e  i s  s t a r t e o  a n d  s o  t r v  in q  

t o  a c c e s s  t h e  Silicon d i s e  now wi  1 J. g i v e  a n  e r r e r  o f  o r i v e  n o t  p r é s e n t  .

f y p e  ' !  SD i  S C ' a n d  t h e  c o m p u te r  w i i i  im p i  e m e n t t  h  e  s i J i c  o n  d r i v a .

O nce  t h e  S i l i c o n  d i.s e  h a s  D e a n  c a l  le d  a n  a d d i t i o n * . !  d r i v e  w i i i  b e

a v a i t a b l e  t o  t h e  S y s te m  ; -

û n  a  s i n g l e  d r i v e  System t h e  d r i v e  is 1 s '
On è. d u a l  d r i v e  S y s te m  t h e r e  i s  a  new  d r i v e  ' C

T r y  t y p i n g  ' I B : C A I '  o r  ' ! C : C A T ' ,

A i  J. t h e  com m a nds w h ic h  a r e  n o r m a l i  y  u s e d  i n  B A S IC  f o r  t h e  s t a n d a r d

d r i v e s  now  a p p l y  a l s o  t o  t h e  S i l i c o n  d i s e ,  T h e  o n i y  d i f f é r e n c e  y  o u  

s h o u id  n o t i c e  i s  t h e  d i f f é r e n c e  i n  a c c e s s  t im e  f o r  f i l e s  a n d  p r o g r a m s .

W hen t h e  c o m p u te r  i s  f i r s t  s w i t c h e d  o n  t h e  S i l i c o n  D is c  i s  e m p t .y , f n e  

c a t a lo q  s h o w s  t h a t  t h e r e  i s  6 2 / 2 8 4 K f  r e e .  W i t h  2  K f o r  t h e  o i r e c  t o r y  

t h a t ' s  6 4 / 2 5 6 K !
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Q b v io u s l y  W » t  1S n o t  a  l o t  o f  g o o d ,  y o u  w a n t  t o  p u t  p r o g r a * .  o n t o  t h s  

S i l i c o n  d i s e  a n d  t a k e  them o f f .  T h e r e  a r a  tw o  com m a n d s  w h ic h  a i i o w  D u ît :  

d a t a  t o  b e  m ü v e d  f r o n i  a  n o r m a l d i s e  ( D r i v e  A l  t o  t h e  S i l i c on  d i s e  a n d  

vice-v e r s a  : -

iLÜADblbC nova normal dise's contents to Silicon dise 
ISAVEDISC Put data, baek onto a normal dise

1 r,e  first command might be useo at the start of a progammind session to 
nova a i l  y o u r  data to the Silicon drive, The second w o u ld  be used at 
the end to nova ail the data pack to a normal dise, (Reaeaber the 
contents of the Silicon dise are lost If the computer is switched off!.)

I h t  ' i LühDLd, t-C ‘ com m and t r s n s î e i s  ALL, t h e  f i l e s  î  rom  t h e  n o r m a l dise t o  

t h e  h i l i e o n  d i s e  ü i t h  a, m ax im um  s i z e  o r  178K  y o u  w i l l  n e v e r  f u i  t h e  

2 b b [ S i l i c o n  D is c  î  i om a n o r m a l d i s e ,  H o w eve r- i f  you t r y  t o  t r a n s f e r  

m o re  t f i a n  b 2 K  o f  d a ta ,  t  rom  t h e  n o r m a l d i s e  t o  t h e  b 4 k  S i l i c o n  D is c  th a n  

t h e  s>  s  t  en', w 1 11 io c k  u p .

I i iè  ‘ I b A V tÜ IS C ' com m and a i s o  t r a n s  f e r a  a i  i. t h e  f i i . e s  f  rom  t h e  b i i i c o n  

D is c  t o  t h e  n o r m a l d i s e  b u t  w i i l  n o t  w o rk  i f  t h e r e  i s  t o o  m u ch  d a t a  o n  

t h e  S i l i c o n  d i s e .  borne BAK f i l e s  e tc .  w i l l  h â v e  t o  fae re n to v e d  f  i r s t .  At 

y o u  w is r i  t o  s e l  a c t i v e !  y  s a v e  f  i  l e s  i t  i s  h a s t  t o  u s e  P ii- ' i n  C P / i l ,

M o ta  t r i â t  b o t h  t h e  lu O A ü D iS t  a n d  i S A V E D IS C  com m a nde  u s e  B A S IC  m é m o ry  t o  

s t o r e  t h e  d i s e  c a t a l o g  s o  t h a t  t h e  t r a n s f e r  i s  c o m p lè te s  a s  f a s t  a s  

p o s s i b l e .  ! h i s  m e a n s  t h a t  B A S IC  p r o g r a m s  a r e  l o s t ,  H e n c e  b o t h  com m ande 

a r e  b e a t  u s e d  b e f u r e  o r  a f  t e r  a  p r o g r a m m in g  s e s s i o n .

Remember aiso that each dise copy will REPLACE the original contents of 
the drive you're copying t-o even if no files are présent on the dise 
being copied. The ‘ tSOISC command must be issued aller usina the 
*IL0ADD1SC*, ‘ISAVEDISC' commande if you want to continue using the 

Silicon drive.

ù v .c e  t r ie  S i l i c o n  d i s e  n a s  so m e  p r o g r a m s  o n  i t ,  t h e s e  c a r . b e  lo a d e d  

s  im p i  y b  y  u s i n a  t h e  s t a n d a r d  L Q ftu  a n d  SAVE c o m m a n d s . I r y  i o a d in g  som e 

o f  / o u r  lo n g  p r o g r a m s  f r o m  n o r m a l d i s e  a n d  t h e n  S i l i c o n  D is c  t o  s e e  t h e  

in e  r e a s e  i n  s p e e d .

T r.e  l L ü A Ü Ü ’l  SC a n d  IS A V E D IS C  com m a nds a u t o m a t - ic a l  i y  c h e c k  w h e th e r  y o u  

n u n d  t h e  B A S IC  a r e a  b e in g  u s e d ,  I f  y o u  r e s p o n d  w i t h  1n ‘ t h e n  t h e y  w i l l  

s p o r t  b a c k  t o  B A S IC , o t h e r w i s e  t h e y  w i ' i l  c a r r y  o n .  I f ,  h o w e v e r .,  y o u  a d d  

an  o p t io n s .  J. p a  ra m e  t e r  o f  ! t h e n  t h e  c h e c k  w i i . 1  n o t  b e  ma.de a n d  t h e  

com m a nds w i l l  t a k e  a c t i o n  s t r a i g h t  a w a y .

t h e  iS A V E Ü IS C  com m and c a n  a i s o  t a k e  a. p a r a m e te r  o f  2  w h ic h  t e l l s  i t  t o  

s a v e  a i l  f i l e s  o n t o  a  n o r m a l d i s e  e x c e p t  t h e  C ü n  f i l e s .  T h i s  i s  u s e f u l  

i f  you h â v e  t o o  m uch  d a t a  o n  t h e  Silicon d i s e  s o  t h a t  i t  w o u ld  f i l l  t h e  

n o r m a l d i s e ,  Y o u  may n o t  n u n d  l o s i n g  c o p ie s  o f  y o u r  C u h  f i l e s  a s  th e s e  

a r e  o f t e n  s t o r e d  s e p e r a t e i y  o n  y o u r  System, d i s e ,
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4.3 COMPATIBILITY

B A S IC  p r o g r a m s  u s i n g ; -

SA VE, LO A O , MERGE, C H A IN , R U N " , C H A IN  MERÜE, C A T , O P E N IN , ÜPENOUT, 

CLOSE I N .  CLÜSEQU T , ÎN P U T  # 9 ,  PR IN T  # 9 ,  L IN E  IN P O f # 9 ,  W RITE * 9 ,

U S ]  # 9 ,  EOF

u n i ) ,  f o n c t i o n  a s  n o r m a l , I f  T h e  p r o g r a m  w a s  w r i t t - e n  t o  a c c e s s  o n l y

g r i v e  A t h e n  i t  w i ü  n e e d  t o  b e  a l t e r e d  t o  a  11 ou? f o r  d r i v e  B o "  c ,  

A j t e r n a t i v e 1y  t h e  d r i v e  I e 1 1 e r  cny I d  b e  s p e c i f i e d : -

e g  S A V E " C : PROGRAMt , B A S " o r  RUN“ 8  : DENO"

A i l  T h e  s t a n d a r d  e x t e r n e i  com m ande a s  s u p p l i e d  u n t h  ANSDOS w ; i l  

f u n e i t o n  ; -

! A , SB, ! C < d u a  I  t i r  i  v e  o n  i. y  ) i D I  SC < , IN  a n d  , OU i  >, 

i TAPE ( ,  CN a n d  , D U T ) f i C P H , I D IR .  t D R IV E , i E R A , ! R E N, ! USER

ï y p i n g  !C  o r  ’ B w i  i  i  s e t  t h e  S i l i c o n  d i s e  a s  d e i a u i t  a n d  s i )  t h e  a h o v e  

com m ande u j j . i l  f o n c t i o n  o n  t h e  S i l i c o n  d i s e  u n l e s s  t h e  d r i v e  J e t  t e r  r s  

s p e c i f  i e d ,

T he  S i l i c o n  D is c  w i !  1 a c t i v a  t e  t h e  A m s t r a d 's  e r r o r  t r a p p i n g  i f  t h  i s  i s  

s e t  u p  a n d  t h e  e r r o r  n u m b e r  r e t u r n e d  b y  DERR a n d  ERR a r e  t h e  s a m e .

Some e r r o r s  c a .n n o t  o c c u r  o n  t h e  S i l i c o n  D is c

OERR 1 4 9 ;  D is c  e h a n g e d  w i t h  f i l e s  o p e n

a n d  D r  i  e  ; d  i  s  c m i  s s  i  n g

D r i v e ;  d i s e  i s  w r i t e  p r o t e c t e d  

D r i v e ;  r e a d  f a i  1 

D r i v e ;  w r i t e  f a i l

T h e  S i l i c o n  d i s e  c a .n n o t  b e  re m o v e d ,  s o  t h e r e  î s  n o  p r o b le m  w i t h  lo g q in g  

t h e  d i s e  o n  o r  w r i . t i . n g  f i l e s  t o  i t ,  B e c a u s e  t h e  d i s e  i s  RAM t h e r e  c a n  

b e  n o  r e a d  o r  w r i t e  e r r o r s ,  T h e  n o r m a l d i s e  d r i v e s  w i 1 J is s u e  a i l  t h e  

e n - o r  m e s s a g e s  t h a t  i t  n o r m a l i y  d o e s ,

T h e  com m a nd  'T A P E  w i 11 s w i t c h  i n  t h e  t a p e  u n i t ,  a s  n o r m a l ;  101 SC w i l i  

s w i t e h  b o t h  t h e  n o r m a l d i s e  d i r v e f s )  a n d  t h e  S i l i c o n  d i s e  b a c T  i n ,

T h e  f i i e n a m e s  a r e  i d e n t i c a l  f o r  b o t h  n o r m a l a n d  S i l i c o n  d r i v e s ,  lh e  

S y s te m  w i l i  d e f a u l t  t o  .B A S  o r  , B IN  e x t e n s io n s  w h e re  a p p l i c a b l e ,  a ! so 
, $ $ $  f i l e s  a r e  c r e s . te d  b e f o r e  f i l e s  a r e  c lo s e d  a n d  ,B A K  f i l e s  f o r  o n e  

l e v e l  b a c L u P ,
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4.4 US ING YOUR SILICON DISC IN CP/M 2.2

S e t'o n ?  t h e  S i l i c o n  d i s e  c a r .  b e  u s e d  u n d e r  C P /M , t h e  S i l i c o n  d i s e  p r o g r a m  

n e e d s  t r .  o e  s t o r e d  on a c o p y  o f  y c -u r  S y s te m  d i s e  , W i t h  t h e  c o m p u te r  

j u s t  p o w e r e d  u p ,  a n d  a c o p y  o f  y o u r  System d i s e  i n  d r i v e  A , i f  y o u  h â v e  

n o t  a l r e a d y  q o t  a c o p y  o f  y o u r  S y s te m  d i s e  t o  u s e  t h e n  m a k e  a  c o p y  a s  

d o s e  " ’ h o  j  } n A m s t r a d  ' s  m anua 1 : -

’ y  n e  ' ! S e U > 'M  1 a n d  p r e s s  < ENTER >

The r . - m p u to r  w i ] ] ’ w r i t e  a f i l e  o n t o  t h e  S y s te m  d i s e

r a  '! < • ‘ S O l y ç , i;ym 1

R i ' e  •- C P /M  h y t y p i n g '• CP M 1 t h e p re s s - t h e  <ENT ER> k e y ,

When Une ' A> ' p r o m p t a p o e a r s , t y p e ! MÜVCPM ! 7 6 T '  a n d  p r e s s  t h e

Œ M fE R T  k o y  th e n  t y p e  i n  ' SYSGEN t ’ a n d  p r e s s  t h e  <ENTER> k e y ,

1 ! ■: j w 11 J. move the top of C P /M  d o w n  so that there is some spare mémo r y 
t>~>r t h e  p r o g r a m  t o  u s e ,  This change wi H  rot affect, the m e g o r i t y  of 
y o u r  p r o g r a m s  a s  t h e  amour t o f  mémo r y used is so smail. H o w e v e r  the 

A m s t ra d  V * ECÜP'Y, CÜPY0J.SC and other programs use the whole of the mémo r  y 
s o  1.1 s s test to k e e p  an unal tered System dise for when you want to copy 
dises . ih e  u s e  o f  P IP  is not affected so it i s  p r o b a b l y  best to use P ÏP  

<; u . t iA O u ïS C . a n d  iS A V E Ü l'S Ü ) in conjunct i o n  with the Silicon O is e  when you 

w a n t  t o  c o p y  d i s e s ,

i * » ; :•  r.-.w f  i >- 1 b i  ■*. ' . : •: m p u t r. •. i  y î . e r t  u p  w i  t r i  t n t  a i

■ . Y -’ .j d  * :■ ty c -o  NIÎV< PM - a d  ”*v*--rv  t u n e .  ; u s *  ’-A.' « S t  .

... .-s r . *■', ta se1 *. :■ au u a: ! v s t a r t i- 'h e n  v-x: r.n..t (>•!••-

f  y  p  e  1 S t- T f  P ' a  n  d  p  r  e  s  s  < Et N T P R >

lh e  f  ; r a t .  o u e s t  i o n  SETUP w j . l l  a s k  i s  t o  s e t  up t h e  i n i t i a l  com m and 

b u t  f  e r , S e l e c t  ' n '  o p t i o n  s o  t h a t  y o u  c a r . c h a n g e  t h e  s t a r t  up P u f  f e r ,  

wow e n t e r  'S D ÏS C ÎM ' t h e  'T M ' w i 11 c a u s e  t h e  c o m p u te r  t o  t y p e  t h e  S D ÏS C  

com m and w h e n e v e r  CPM i s  e n t e r e d ,  A n s w e r  ' y '  t o  a i l  t h e  o t h e r  q u e s t io n s  

a n d  ’ y '  t o  a l  t e r i n g  t h e  System d i s e ,  N o te  t h a t  t h e  ' T '  k e y  i s  l o c a t e d  o n  

t h e  sam ?  i.-ey a s  t h e  ' £ '  k e y ,

i f i *  s y s te m  d i s e  i s  nom f  i n i s h e d .  T r y  R e s e t t i n g  a n d  b o o t i n g  CPM t o  s e e

hpw  î t  w o r k g ,

ü n c e  St» J SC h a s  b e e n  a c t i v a + e d ,  a n  e x t r a  d r i v e  w i l l  b e  a v a i l a b i é  a s  d r i v e  

P o r  C d é p e n d m q  o n  w b e th e r  y o u  h â v e  a  s e c o n d  n o r m a l d r i v e ,

A'J. 1 t h e  s t a n d a r d  CPM p r o g r a m s  w i l l  n o w  u s e  t h e  S i l i c o n  d i s e  i f  y o u  

s p e c i f y  t h e  S i l i c o n  d r i v e ' s  1e t t e r ,
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4.4.1 USING YOUR SILICON DISC IN CP/M PLUS

NOTE that the 64K Silicon Disc cannot be used under CP/M PLUS because
there will be a confliciing access to the banked RAM,

Before the 256K Silicon dise car» be used under CP/M PLUS a patch to the
early morninq start-up file C,ems> is required, This will support a. RAM
drive as C:, The foiiowing steps are necessary

1) Créate a new dise with a copy of the ,ems file

2) Froh BASIC type in ‘ISETCPitPLUS' then press <ENTËR>. This will place 
a copy of the pat cher, corn file onto the dise,

3) Boot CP/M PLUS usina this dise in drive A: The new dise must hâve at 
least 25K f ree !,

4) immédiate!y fol Iowing the fi> type 'patcher ' then press CEN'iER>. The 
pat cher program will now créa te a new version of the , ems f » 1 e 
erasinq the old copy at the same tirne.

5) Rebûot CP/M plus using this new file. The S i l i c o n  dise will now ion 
on automat i cal 3. y as drive C:,

The capacity of this dise will be one of the folIowing

a > 1S0K - if only a 256K DK 1 t-ron:ics memory expansi on is avaiiab

b) 254K - if on 1 y the DK 1tronics s i1ic on dise RAM is aval labié,
( Cicmpatible wi-fh current, CP/M 2,2 version)

c ) 444K - If Dot-h the OK 1t ronics 256K memory expansif:>n and the
di*sc are! avaiUabie,

The new ,ems file automatically Works out how mueh extra RAM you hâve on 
the System and configures it accordingly,
The RAM dise directory is automatically initialised to contain no files 
the first time this new ,ems file is run, However, if the files hâve 
been places in the RAM dise on a previous occasion, the directory is not 
formatted, assuminq the computer has not been switched off. Vois ai j.ows 
you to enter CP/M 2,2 or AMSDOS and then ret-urn to CP/M PLUS with your 
files s t i11 present i n dri ve C ;.
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4,5 ADVANCED NOTES

Bot-h under AMSDOS and CRM the individual fi le's «rite disable and System 
s t a * us are c omp1i ed wi th,

The use of t-he siliron dise from machine code can be easily impiemented 
b y using FAR calls to the extemal commande and by using the cassette 
calls as documented in the Amstrad manual, Ail the interfaces are the 
same so existing software sould run fine. The extemal commande which 
read and write to spécifie sec tors, format and move the head on the 
normal two drives (CTRLA to CTRl.L) wiil not funetion on the Silicon 
drive and in fact ma.y issue an error message that the drive is not 
présent, Any direct read ing and writing can be donc* by bank switching 
the 64/256K of mémory into the main mémory map 'i6K at a. time,

The i R- memory block is switched in -and out of the main mémo r y map, 
( 16384 to 32/67), bv sending the appropria te code to the port location 
*,7FO0 ,

Theve are 4 banks of T6K for the 64k banked RAM and 16 banks of 16K for 
t-he 266K banked RAM, 1 ha numbers to send to the port are as fol lows ; -

64K Silicon Disc

136. 137, 136. i 93

Therefore if y ou wish t-o select a bank y ou wold use t-he fol îowirq

O U ’j7 Fiw ( BANK + 136 > where BANK has a value of 0 - 3

256K Silicon Disc

226,729,230,231,236,237,238,239,244,245,246,247,252,253,254,255

There is a simple formula to calculate the correct value for the bank 
y o u  want: -

VAL. U F -22S -K B A N K AND 3 >+8-t( BANK/4 * where BANK is 0 - 15

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

DUT ?>7F00, VALUE

To restore the original 16K block VALUE wouïd be set to 192.

The fi.-si bank holds the catalog and t-he first 14 block s of 1K.
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