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Introduction

This manual contains all the current deatils of peripherals for the
Amstrad 464, £64 and €128 computers that are available from DK'tronics,

All peripherals are supplied with comprehensive software in cassette,
disc or ROM format and are wusually controlled through BASIC via Resident
System :bensions, (RSX's?, As such the new commands are precseded by
tha (8 t symbol which is obtained by pressing the <SHIFT koy
together with the @ key,

Throughout this manwal all command key entries are shown enclossd in the
symbols < i@ <ENTEF

The command keys are given as follows |-

<ENTER>

All text, numeric entries are inclosed within the symbols ' ', e type
in 'tlightpen’,

If the user is required to enter values for the REX commands then these
are enclosed in the brackets €01,

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

tsavew, [ window number 1,0 bank 1

Therafore the user would actually type in the following:-
press {SHIFT: together with the @ key ,to obtain the (bar) symbol,
then type in 'savew,5,2' then press <ENTER>

where window number = 5 and bank = 2
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GRAPHICS LIGHT PEN

% UTHE4e ¥

15

in both cassetts

colour palette

‘nudge’ control for 1 pixel accuracy
brush choice

text handling

user defined sprites

magnify

shrink

circles

rectangles

lines

curves

calour fi1ll

tap= and disc facilities
picture storage and retrieval
pen calibration utility
printer dump
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GRAPHICS LIGHTPEN MANUAL
WARNING
This unit must be used in accordance with these instructions, Never plug
in or remove the interface without first disconnecting the power from

the computer, Failure to follow these instructions may result in damage
to the interface or the computer,

1.1 INSTALLATION

OFF THE POWER T YOUR AMETRAD,
port on the CPC 464 or the

o have a disc drive (4643 then
drive intavrfacs the back of your lightpsan via the
onnector,  Attach the lightpen itself to the jack socket on the
left sids of the intarface,

et up your Graphics
plug the interface Into
L oon the CPC BE4/615

This
aris
thr

DK'Tronics Graphics bLightpen is compatible with the Amstrad disc
(DDI-1) and the DE'Tronics spesech wnit, and any combination of the

2
e can be used,

v
e
MNow turn on your computer,  The computer stould initialise normally,  If
it does switch off the powsr to the computer by the switch on the
monitor 2 rk that all the connections have been made correctly,
Now switch o the constru on of the monochrome N1Lor,
you may have s short while before switching on while the monitor
resels powsr to the computsr, this is aqulte normal,

1.2.1 SOFTWARE LOADING DETAILS (rassattel

Your Graphics Lightpen can be used diractly trom BA
£ oyour own, but the graphics pack
achieved with the lightpen and sers
IWETS it is
artwork

SIC or machine-code
e supplled 1llustrates what
as a useful demonstration
E powerful program in 1ts own right as shown
on the packaging, which was dvawn using the Graphics

simply pl

W

[=1

e drive, press <FPLAY:, and
am will now lozd into b

and prass

computer then you
'RUN S "M and prass
=4 15 similar except
befors wsing the above
E b found 1n your

on both s1des
s with disc
ihe

WRITE @ and dis NOT
may copy the software bo disc,
Fac : X
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1,2,2 SOFTWARE LOADING DETAILS (ROM)

All that is required to run the ROM software is to type in “llightpen
then press <ENTER>,

1.3 RUNNING THE PACKAGE — BASICS

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

This is the first of several menus which hold up to five choices

represented as pictures or ‘ikons', Pointing the lightpen to each ikon
will make a set of white brackets appear around the ikon, This
indicates which choice youw regquire, Whan the brackets are around the

iken  you require, press either <ENTER> key to make your choice,
Rem=mber to leave the lightpen pointing at the ikon while you press
{ENTER:,

If you wish, the selection can also be made by pressing the number keys
‘1 through to 'S5 and then <ENTER:, This is wuseful for making choices
before the pen has been calibrated, You can change your mind once you
have pressed a number key, bub you cannot use the lightpen to salect an
ikon again until the next menu appears, Once <ENTER> has been pressed
your choice is made, however pressing <E3Cr will get you back to whare
yiou were,

Fractice pointing the lightpen at the ikoms to make choices and see
whare you get to!  Remember <ESC» will always get you back to the last
meTd,

When you are familiar with choosing ikons, press <ESC> wntil the very
first menu appears on the screen, This is the LOADING and SAVING menu
and allows you to load and save pictures you have drawn to tape or disc,
The menu will look different depending on whether you have a disc drive
attached, -

1-2 AMSTRAD GRAPHICS LIGHT PEN
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Disc Connected Tape only
oo | Load from [[o=e] Load from
: cassette | | cassette
o 20 Save to
- cassette

? Loa((ijisf(:om ‘ @ [o—‘| Save to

cassette
4 Save to
W disc
e e
INEXT NEXT i NEXT NEXT

—> | MeNU —> | Menu

Foint to the last ikon 'NEXT' or press 'S',  Then press <ENTER>, A nzw
menu will appear with just threee ikons:—

Clear the
Screen

Calibrate

Lightpen

NEXT] NEXT
[:T) MENU

The first ikon will clear the screen’s contents and should be cavefully
usad!  The second allows ynu to enter the lightpen calibration routine,
Point the lightpen at the calibrate ikon and press <ENTER> to confirm
oAl ot

f target like the ikon itself will appsar on the screen. Now hold the
lightpen up against the scresn in the centre, If all is well the target

divectly under the top of the pen, Increase or decrease the
and/or contrast on your monitor or TY until th. target
the pen to a1l cormers of the scyeen,  For best response hiold

the pan perpendicular to the screen, touching the glass and keep your
arm well supported to prevent your hand shaking,

Once you have got the target to follow the pen, reduce the brightness
o get best results with minimum brightness, The target may

itter' to a greatsr or lessar degree but this does not matter as you
will see when using the ‘nudge’ feature,

AMSTRAD GRAPHICS LIGHT PEN 1-3
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The target may seem o be a short distance away from the tip of the
Tightpen, It so, you can adjust the centre of the pen by using the
Amstrad's cursor keys:-

QIS

Hold the pen very steady and press the respective directions to move the
cross under the tip of tha pen, Fress <ENTER» to record this new
setting or <ES to leave the setting unchanged, You can recalibrate at
any btime during using the program,

lightpen i1s now fully functional and calibrated, Do not worry if
s ot s=em accurate enowgh for finse line drawing - wsing the
oanics 'nudge' feature the pen can draw as accurately as you wish—

Your
1t

DT

The last menu will reappear, Solect the 'NEXT' ikon and press <ENTER>
to confirm your cholce, A new menu will appeari—

DRAW
MODE
2= FILL
. MODE
PAINTBOX
PALETTE
% BRUSH
\ SIZE
(NEXT] NEXT
_> MENU
You are now in the third menu, Fressing <ESC:> will make the previous
nenu  appear, Presg <ESC> again and the first menu will appear,
Fressing <ESC» again will not take you to any further menus, Select

'NEXT' to get into the second menu, then ‘MEXT' again to get back to the
third menu,

-4 ANSTRAD GRAPHICS LIGHT PEN
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kX REMEMBER *X*

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

There are five main menus and ssveral sub-menus, Yoo now know enough to
flick through the five menus and back again but do not select any
function as yet,

Go back to the third wenu and select the third ikon, a paint palette, A
paint box will be displayed (different tones on the monochroms monitor),
U the lightpen or number keys ('1' to '@') o selsct & colour/tons
from the Ho The paint box is surroundsd by a yellow boarder, you can
use this to select the darker colours by pointing the pen to the border
.t the requived colour,

X% REMEMBER %X%¥

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

Select & bright ¢ > oto confirm your choice,
If you press < then the colour will vemain the same and you will
return to the last menu,

Now select the fourth ik the pencil ikon, A meny of pencll sizes
will appsar and you can sslect any size you want! The bottom ikon 13 2
spray can! this produces a splatter effect like an airbrush,
{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 ars now in draw mode!

There should now be a clear screen with 3 single small cross wunder the
lightpen, This cross represents where the computer ‘sees' the ligntpan,
Fressing <ENTER> will draw & blob wsing the pencil and colour/tone you
selectad, Move the pen around the soreen and press <ENTER: again, More
blobs will appear! If you kesp the Large “ENTERY key pressed down, then
repaated blobs will appear and in this way you can shade in areas of
screen,

Now press the space bar, A continusus line will be drawn from the last
point to the tip of  the lightpen, If you are wsing a thin pencil then
yoau can keep the space bar pressed and draw sequence of lines quite
gquickly, If you are using a thick pencil then you may have to move tha
lightpen more slowly,
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When yow are fed wup, try pressing and changing ‘Bw colours and
pencil sizes as outlined beforehand, Alsoc try clearing the screen by
pressing <ESC> twice and going back to the second menu,

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

The cross has now halted in one position and can only be moved by using
the four cursor keys, This is the ‘nuwdgs' foature which means vio

move the cross to a single pixel, Fressing <ENTER
willstill have the same effect as before, If you press {C then the
cross will once more move with the lightpen, Try to draw some shapes by
moving the cross, pressing CENTERF than moving the oross
point, use the ‘nudge’ feature to /e the cross ta an exact
for say a square or a triangle, ow prass the SPACERAR to draw a
to that point, Finally, use the ‘nudge' to link the final edoe of
shape to the starting point,

1.4 FILLING IN SHAPES

When you have your shape on the scr you may wish to fill i the

centre with a colour/tone, Fress ta re—enter the thied
Then select the second ikon, the tap! After you press {ENTERY, the
will disappear and the cross will reappear, Move the cross so that i

is inside the shape and press <ENTER>, If you want to fill in swmall
shapes whevre it is Jifficult to move the tip of the light pan into the
centre of the shape, then move the cross close to the shape, then u
the 'nudge' feature to move the cross into the toavea to be filled,
Then press <ENTER> as before,

Watch out for shapes which have ‘a leak'!  Any shape which is not fully
enclosed will let the ink spill out wntil it fills the whole i,
You can still press <ESCH to stop a fill whilst it is in action, It is
worth remembering that whatever colour st5 at the point where you
start filling is taken as background colour, Hence you can remove
objects by filling in a shape with white colour,

The best way to learn how to wuse fill is to experiment with lots of

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

change the colour of the outline in one fill command,

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

Selact trhe fourth menu: -
RUBBER BAND
&:{}T TO NEW PIN
OUTLINE LAST
Eﬁ‘ RUBBER BAND
S PAINTBOX
(o0 PALETTE
J PENCIL
‘g:; SIZE

J NEXT

XT
> MENU

For drawing complex shapes or curves, the software makes u
bands' stretched betwesn ‘drawing pins',  For instance, a curve can be
idered as a series of short lines:-—

se of 'rubber

Or even: -

AMSTRAD GRAPHICS LIGHT PEN
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The Graphics package allows you to define a shape on the screen using
ope pubber band and up to twenty drawing ping, This feature is most
useful becauss just as real drawing pins can be rvemoved, 5o can the
Inacinary computer draw1ng pins,

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

Go back to
manuy and se
A

the second menu and clear the scresn,  Then rsturn to this
t the first ikon,  Fress <ENTER o confirm your cholce,

like the one wsed in draw and fill wde will appear in the
lefr of the screen, The first effect that you may notice 1s that
the cross does not follow the lighipen, This is becaus
1.n‘txa<'y lockad in position and will only move to b
: a] Try keeping <COPY: p'eqs:j and wav
=01 rhe screan,  The cross repr

ghitpan when
Tightpen

ants whers the first -J\*r«wmq pan Lor the

of & shapsr will g0,  Let the 3 nd the cross will

into position, It can now be fins vy using the cursar
When you have the oro just whers you want 1t pre
Lrioss now be e rubber ban

and one end of
If you - *
yiald will
ightpen,

wiving the
in to the

gain while
tha firs

nat sffect anyihing a
*hn line 15 norrach,
rutber band is held be pins,
il ling will come from the last drawing
ins down, the shape grows,  Up to twenty
nto many complex shapes

=E,

the

ready  on

mtinue pubtl
the rubber band

small shapes you gy
ning of the small cross,

even want to use the liahtpen for

make a mistsk

in the shape you have drawn, press <DEL: Lo remove
thz drawing pins in the reverss order to which you placed them,

Once your shape is finished, press to enter the fourth menu,  You
may now wish to select a «© r oand a pencil to wse, then select ikon
numbar  twos, oubtline rubber b On pressing <ENTER> the menu will
briefly disappear, the computer will remove the rubber band, d then
outline the path of the rubber band with the pencil and colour have
just chosen,

The rubber band, although invisible, is still active, and can be reused,
Try choosing a different pencil, then select the second ikon and outline
the rubber band in & difterent pencil, Youw can repeat this as many
times as you like, wntil you wse the rubber band mode again by choosing
1kon number one,

Try wsing the rubber band to draw some shapes on the screen and see 1if
you can fi1ll them in different colours,

1-8 AMSTRAD GRAPHICS LIGHT PEN
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If you run out of rubber bands,
section of the shape, then
ikon one again,

then return to the

menu and outline that
continue the rest of

the line by entering

NOTE: If you define a vubber band and do not use it, when you select
the rubber band ikon again, ths last rubber band will still be

in us=
and you may have to press <DEL: to remove it

1.6 CIRCLES AND RECTANGLES

Select the fifth menu: -

o Draw circle
Draw
D rectangle
o _" Copy cursors
J;_~4.£L

m Text Entry

LYY
' I Scratch Pad

Circles and rectangles can quickly be drawn by using the rubber band to
specify details about theses shapes as follows:-

CIRCLE: -

Point on circumference

CENTRE x”

AMSTRAD GRAPHICS LIGHT PEN
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RECTANGLE (or SQUARE) -

1.6.1 CIRCLE DRAWING

powWhEre

Enter rubbsr band mode (ikon 1, menu 40, Move the Cross Lo
want the centre of the civols to be,  (By pressing <CORY

LS 1

nudge ke Then fix that centre point by pressing <ENTERZ,
stretch out a rubber band to become the ired radius, (That @
cross 1s point on the cirvcumfer of the circie), dNow fix &

p1n using <ENVER:, then press <E

Once the ratiws is defined, select the 'NEXT' ikon viter the fi1fth
mEnuw, Mo the circls ikon on the top of the The computer
Will now draw circle around the defined radius in the cury pEncl
and £olowr,

,‘
2
o
I
i

WwWoSElect

ot the

sk benlng

Note that the computer will refuse
sCrEen, It the computsr doss refuse
the radius, or moving the centre,

1.6.2 RECTANGLE DRAWING

The procedure is almost the same as for the civcle above, =pt that
the twd points defined are the ends of one of the diagonal lines theo
the rectangle, When you enter the fifth esng, select the second ik

(tha rectangle) and press <ENTERD, The omputer will now dr A
ractangle around the you have just defined, 1n the current
pencil and colour, It does £ matter which directis your diagonal
qoes, &5 long as it 1s not a hord tal or vertic

MENU REFETITION: -

You may have noticed that the pencil and paletis
than one menu, This is just to make selecting of colowr and pencil
easier,

1-1e AMSTRAD GRAPHICS LIGHT PEN
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1.7 COPYING, EXFANDING AND SHRINKING

fif ten when you have drawn ons complicated shape on the screen, you want
to make copies of 1t, Copiles can be easily made, or even copies which
arz bigger or smaller than the original,

To demonstrate this facility, first clear the screen, then draw a circle
in the centre of the scresn (22 section 1,£,12,  Now enter menu five
and select the third ikon, Fress CENTER: to confivm your cholce, A
sub-meny will appear fontaining only two ikons; -

. ' R Copy and

r " Expand

L J L 4

-y

LI Shrink

(- Ju 4
The first ikon represents the copy with possible maanify, The second
ikon is the copy with possible shrink,
Select the first ikon, and press <ENTER>, The menu will disappear and

circle will be on the screen, Somewhere on the screen will be a

and aove the lightpen on the screen,  The brackets can be
positionsed in the same way as the rubber band cross,  Use the cursor
keys to fix the final position of the brackets,

¥ 22

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 betd, 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 have 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 LIGHT PEN -1
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Evan after you have changed the size of th2 brackets, you may move them
by pressing the cursor keys unshifted, or moving the lightpen while
pressing CCOPY: MNotice how the brackets will not go of f the edge of
the screen,

Now that you have the area of screen you want to copy defined, you need
t the computer whars to copy it to,
s5 “DEL™,  Thers zre now two sets of brackets on the screen (although
noyou first prass (DEL: they ars on top of each other), Keep {COFY>
a = the lightpen o the screen, Notice now that the second
15 blue (or dark on monochrome) and flashing and that the first
brackets is ng longer flashing, Hence it is easy to tell which
to1s under lighipen control by which set is {lashing,  Pressing
afain will swap back and forth between the two cursors,  Now when
you  alter the size of brackets, you will effect the sire of both

CUrsaTs,

o+
2
-
b

—

and

Move the second set of brackets to & different position, wsing the
‘nudge ! wre for final setting, Now prass <ENTERY, Tha computer
will copy the area of screen in the first set of brackets into the
second set of brackets

When the copy is complete (the speed of copy de Eﬂds o how large the
brackets are), the original green/light se* of ats will veappear
and you can do anocther copy, Fress 1t when you  have
finished, The gresn/light brackets :ray in the sams place at tha same
size, so for multiple copies, simply press <DEL> and move the blue/dark
‘TO" cursor to a new position and press <ENTER

IZJ'

Fress to return to the fifth menu as normal when youw have finished
with copying,

1.7.1 HOW TO ENLARGE AN OBJECT

Claar the screen and draw 3 vary small rectangle in the bothom laft M
the screen (about six pixels high by sight wide) (see section 1,
When you are in menu five, select the third ikon (the one with two topy
cursor brackets),  Now select the top ikon in the next menu, (the one
showing a small Jresn/light copy cursor and an arvrow pointing to a
larger blus/deck copy cursor),  As before, move the green/light set of
trackets so that they just survound the rectangle youw have drawn, (Do
not make the cursor too big yet)d,

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

1-12 AMSTRAD GRAPHICS LIGHT PEN
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[

Try repesating the above instructions, but press '3' instead of ‘2°
stands for treble size, Try once move using '4' for guadrunle size,

1Yt 4 gat the magnification factor where 'Y 135 the same

When you are defining the positions of the two cursors try setting
magnific on ‘4, then increasing the physical size of the cursors by
pressing SHIFT and the cursor keys, As you increase the size of
green/tight 'FROM' cursor, the size of the blues/dark 'TO' cursor o
accordingly, When the blus/dark cursor gets too big it will revert

lower magnification, sventually the two cursors will be the sa
Because of this you may need to do some copiss in tws or more
Howevar 1f you then shrink the physical sizs of the
brackets, then the
up o that which you have set,

51T

nom

age

.
reen/light s2t of
blus/dark set will attain the ma=imum maonification

1.7.2 HOW TO REDUCE AN OBJECT

Tha method
but you nesd

-

to shrink an object is similar to panding an object
se the second ikon on the copying sub-menu,

NOTE: In this mode the area of screen is copied from the blus/dary set
of brackets to the green/light Do not mix up the tws or else you
may lose your picturs by copying a hlank space anto your picturet!!!

Draw a large rectangle in the centre of the screen wsing the thickest
pencil (the fourth ikon on the pencil menul (see section 1,6,2), Now
enter the copying sub-menu  and  select the second ikon, (a large
blus/dark cursor with an arrow pointing to a smaller green/light setd
The menu will disappear as normal,  The green/light cursor s still the
smaller of the tws cursors, Press a nuwber ‘10 to ‘4" for reduction
factor, 4' is four times smaller while '1' is the same size, Now
prass <DEL: to allow you to sove the blus/dark cursor around  your
rectangle, use the HIFT: key and the cursor keys to enlarge the size
of the brackets,

Use the <CTRL: key and cursor  keys 4o reduce the size of  the
brackats Now press <DEL» again and move the gresn/light set of brackets
to where youw want the area of screen to go, Fress <ENTER: and the
rectangle will be shrunk into the green/light copy cursor,

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

The best way to get to know the copying system is by trial and error,
You way wipe out a few drawings on the way but this is bstter than
losing a screen you may have spent hours designing, Remember if you arve
unsure, press 5C> and start again rather than forgetting whether you
are in and or shrink model Once you can use the copy cursors
skilfully you will be surprised just how useful and 'simple' they
become,

AMSTRAD GRAPHICS LIGHT PEN =13
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1.8 ENTERING TEXT

If you want to label any of your drawings then wse the text feature,
When you are in the fifth menu, sslect the ABC ikon, and poess <{ENTER:
to confirm your choice, A sub-mend containing thrse ikons appears:-—

IA B CI HORIZONTAL
TEXT
(& )
o0 VERTICAL
< TEXT
AT, PAINT
PALETTE
Qs

Select & sultable colowr/tone using the third ikon, then sslect the
first ikon for horizontal text, After you press CENTER: the menu will
disappear and & single block cursor (like the AM AD'S BASIC one) will
appear  this represents whare text will appsar, Mova  the cursor by
malding <COPY: down, and moving the lightpen wund the screen,  You can
finely place the text by using the cursor Lo nudge the cursor one
pixel at a time, Now type what you want o write using the keyboar
All the standard characters are available as normal, Tha taxi

will
appear on the screen but if you want to adjust its position, simply use
the same method as outlined above, In this way tsxt can be finely

positionsed and the amount of required space can be gauged, Once you ars
happy with the text, press <ENTER: and the computer will ink in the t
permanently, If you make a mistake, press <DEL> to remove the letters
one by one, Pressing <ESC» will abort and any text not inked in will be
lost,

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

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

To remove text that has been permanently inked in, re-write the sane
text in the background colour,
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You may wish to use characters from the Amstrad character set which are
ot avallable from the keyboard, For example characters 169 and 161 are
il for french Wt To enter these characters you need to look up
character's code in your Amstrad manual, When you requirve a special
cter, whil entering normal text press <TAE: and then enter the
ter's wle  wsing  THREE  numerical  digits, For ample  the
cter number 16@ 1s entered as)-

CTAES TR

not need to press <ENTER> for the character to appsar,  Fressing
|2 will delete the racter as normal, NOTE: even 1f the code of
the character is one of two digits, you still need to type out THREE
digits, wsing precsding zaros if necessary,  For example the character
number 4 is entered as;—

in entering the digits, then press space and start
9 9 ;

1.9 FINE DETAIL AND ALTERATIONS

When you are trying to draw very fine detail on the screen, whera evary
may te= in a different colowr, it would be nice 1f & section of
zen fould b2 magnifisd to a switable size,

For this reason a 'scratch pad' bas been used to allow very fine odetall
to be applisd to the whole scoresn,

Draw a small circle on the screen (one with & radius of about €
action 1,6,13 Now sslect the last ikon in the fifth menu (the one
ooks like a pad),  Another sub-menu will appear as follows:-

.
1

SCREEN TO
SCRATCH PAD

EDIT
SCRATCH PAD

SCRATCH PAD
TO SCREEN
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z Lhe n and press (ENTER:>, (This represents a scvreen to pad),
e menu will disappear and a red or dark bracket cursocr will appear
simillar tD L2 copy cursor mode (see section 1,73, These brackets can

oved using the <COPY: key and the lightpen, or by using the cursor
nudge the brackets to a single xel, Notice that this set of
is & single size only, Move the brackets so that they surround
) CIf your circle is too big, then you may need to re-draw

When youw have the circle in the centre, press <ENTER:, the
1on of screen is now Cblown' up to 3 size wheres fine detail can
2asily be done,

Le

At the very bottom of the screen i1s a band containing the ink

5 y3 1 throwgh b '0' on your ke ard to select a
scratch-pad ONLY,  If you press the y latelled <CLR: then a
transparent colour will be wsed (sown as vertical bars) This
will not be copied from the gpad and hence will let the original
an the scresn show  bheowgh, Now point the lightpen at the
by pressing <ENTER:, wyouw will be able to plot pisx in the
currant colour,  Uss2 white to blank out any mistakes,

7

wse than the lightpan in this mods ave
to move the flashing cursor around fnce
out the lightpen wntil OFY: 15 pressad

Usimg the lightpen or the cursor keys, . = civola, Now prass
i the sub-menu will reappear, ] ird ikon (this
P your cherloe,

repress=nts pad to the screen! and press WY
The red brackets reappear and pressing t.he contents of
tha scratch-pad to the arsa of screen inside the brackets, Lf youw don't

the brackets, then your circle will be upx:‘ated'. If you move the
brackets by holding down <COPY: and using the lightpen or by nudging the
brackets, then multiple copies of the circle can be created,

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

1f want to create your own higin-resolutlon object then clear the
whio pad to a background colour; Zelect any colour using the '1' to
‘9 keys (a good 1dea would be to wse white, key '1'), then press <CTRL?
and <TAB: together, The screen will blank to the sslectad colowr,  Now
select another colour and use the lightpen or cursor keys to draw &
graphic object,  Once youw have finished press {ESCr and select the third
to place the contents of the scratch-pad onto the screen, Fress
and move the bracksts around, Fress <EMTER> again to place the
obyect anywhere on the screen,
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You may already have a complicated background onto which you want to
place an opject without the background being removed around the object,
If this is the case then simply design your high-resolution objsct on a
traneparent background (selected by pressing <CL If you have picked
up an object from the scresn with a set background then whilst in emt
mode change this background to transparent }oor select the sams
colour as the background and press (SHIFT: and '®', This 1s to save
the trouble of manually chamging 211 the background to clear,

The use of the

although sseminly complicated nelps Lo make

terations to parts  of  the scoresn very gQuickl and  accurately,
Practice wsing the pick-wp, =31t and put-down seguence to adit your
plctures be carsful not to forget you are 1n put-down mods when
wiod ey R something up, the result is the writing over of what you
originelly wanted to edit (and much displeasure to say the lsast!ly,

1.1@ USING TAPE AND DISC DRIVES

Jrapihiics packs supparts both ftzpe and Amstrad disc draves,  [f you
o disc dArive connected then the sof tware acknowledges the fact and
does not allow you to try and uss dises,

There are two sectlons about pe and disc which will be of 1n¢a\esf
and L (1) saving the Graphics Package itself (incluling put 1ng
the s disc from the tape) and (2) saving ploiures  you
re

The first one

1.11 BACKING-UF YOUR GRAPHICS FACKAGE (cassette verzioni
The software is NOT protected becauss wsers with disc drives may want to
transfe the software L heir discs, Secondly the software 1s saved
w511 3 WRITE ©; wsars may wish to ra2save a oopy in SPEED WRITE 1,
Finally keeping a b ~up is always recommended, and saves the trouble
of ordaring a sscond copy when you leave the tape on a magnet!

1.11,1 TO LOAD WITHOUT RUNNING:— (cassette version)

In all cases, the Graphics Package needs to be loadad into the computer
as oultined below,

T, 1f your disc 1s attached then type 'iTape’ and press <ENTER>,
2, Type 'LDAD “LPEN"' and prass <ENTER>,
3, Put the tape in the tape drive and rewind the tape, Fress <PLAY>

then press any key, Do not release the <PLAY> key unless a TAFE
ERROR occurs, in which case refer to the Amstrad manual for
loading hints,
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4, When the computer has finished type ¢

STOF' and press <ENTER:,

o

Now type 'RUN' and press <ENTERD:,

@

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

7. Finally type '35' and press <ENTERX,

The complete program 1s now in the computer,

1.11.2 TO SAVE TO TAPE:- (cassette version)

b, Select the spead of tape you want to use:-

Type 'SPEED WRITE @' for siow, safs SAVE,
Type 'SFEED WRITE 1' for fast SAVE,

2., Flace a blank cassette into the drive, It needs o have at least
five minutes of tape on 1t (or left on it),

=N Type:-
SAVE “LFEN": ZAVE “GRAFH", E, SAY
"FRDGY, B, 32762, 3750 and prass
4, Fresz <PLAY: and <RECORD» then any key, You will need to press any

ey twice again for sach saction,

-

1.11,3 TO SAVE TO DISC;—cassette versiond
VL, Type "1DI=C' and press <{ENTERD,

2, Put a disc 1n your drive which has at least 19K free on it, Make
sure the write protect tab is off,

a3, Type:-

SAVE “LFEN": SAVE “"GRAFH", B, o6, 7E08:; SAVE
"PROG", B, 32768, 9750 and press <{ENTER:,

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

35 SFEED WRITE 1}

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

completed a picture, it can be stored on tape or disc for
wse (see section 1,143, The very first menu contains the ikons
control saving and loading,  Fress < » as many times as needed
2turn to the fir menu, Whether you have a disc drive or o, the
two ikons represent tape to computer (Load), and computer to tape
. [f youw have a disc drive attached then you have the option of
ing tepe or disc and there are twoe more ikons representing disc to
computer (Load), and the computsr to disc aval,

ropicture select the second ikon (taped or the fourth 1kon
wpiter will ask you for a nams, to be typed from tha
ly letters and numbers arve allowed, If you use disc then a
taining any other pictures and amount of fres memory will
i directory only, press to abort at
in the name, the computar will save the
e some time, and the computer will
fias saved, On disc, the computer will
in menu after a short time, wunless an error occurs,  If
arror does ooour then a messagde will be displayed, you may e=1ther
it for non-fat sryors eg, read ervors etc, or press any key
first menu will reappsar then you may need to change the disc
save to picturs,

The oo

whole picture,
haw
i

the

it is wise to save complicated plctures freguently (especially 17 you
fiave a8 discl) in 2 you make a mistake, tlike filling the screen 1n
it t nly tws minutes to save & screen wsing SPEED WRITE
i oo three and mie half minutes wusing EEY WRITE 9,

disc pictures may be saved with the same name and the
will vename the old varsion wsing the BAK snsion,  Consult
Aual  if yow  are unfamiliar with the AMSTRAD Disc Operating

picture from tape select ikon one, or ikon three 1f you are
] you are using tape then the computer will 1nad the
file on the cassette onto the screen,  This need not have
wved by this package, If all goes well, eight blocks will
into the computer, The computer will report on its progress as
narmal, Any arrors will be reported and the action you need to take
depends  wpon the error eg, 1f the disc read error occurs then the
wsmage “try Retry or Cancel" is displayed,

Mote that the files which are output are standard binary files and can
be used in your own BASIC or machine code programs, (See section 1,11
and 1,122
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1,13 USING PRINTERS

o abtain a hard copy of your pictures (or any others you may havea
without this package), it is n2cessary itn load the second
prograi on the tape supplied with your Graphics Lightpen, This program
does not support any specific printer but it converts the colour data on
the screen into a form which printers accept theiv data, This data can
then be very quickly output from a BASIC program Zesigned to suit YOUR
printer,  Two mple BASIC programs are included for EFSON and AMSTREAD
printers,  From these and your own printer manual it is hoped that any
printer, which can be controlled normally from your computer, can be
usad to producs & soreen Copy,

ion parallel printer ports, many of which
£an vary easily use these ports instead
itle because all the printer handling

those users with e
21ght bits instead of
w© Amstrad one, Thi
actually done from BAS

youo can make any copiss you need to have s ad your pictura on
rodisc,  MNow reset the computer and follow these instructions:-

uro printer  and  make  swre that it 15 working
going to be using

Connect wp y
corvectly,also connect the disc drive if you are

discs,

£, Switch on and type 'MEMORY 2993' and press {ENTERY,

3, Load the second program on the softwars cassetbe, It is found at
the end of either cide, Fast forward the cassette until you are

tha end of the cassette and typs 'LOAD "DUMPMC"' and pre
If the program fails to load then rewind the tape and t

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

MEMORY 9393 :MODE @

(FOKE 46 "ORE 40004, 9

INFUT "NAME OF SCREEN";Y$:L.0AD Y$

3 CALL 40 EM REMEMEER TO LOAD DUMPMC FIRST! (
WIDTH 2 =] (2T AN CHRSO4)

TRGE

i
~
i

THEN L=l -£

TO D:LA=C.FOR I=1 TO L
26 7y e, fHﬁ$(*U) ;CHR$C9) ) (FOR k=1 70 20
1o FRINT #” LHE$(FEE}(C)/? 3 C+1,NEX1 f, 1

FICHRECEG)  CHRE(O Y
AND 153,

2 C (L
NEXT K, I;PRINT #* NEXT J

B (=C+1:
156 END
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£, Type '‘RUN' and press <ENTER:,

D)

In reply to the prompt "NAME OF &
you saved the scrzen, or just press

EEN' type the name under which
<ENTER» if you are using tape

7. The scresn will load and after & pause the printer will print out
your scresen wsing a shading 2ffect to show the differvent rolours,

o

(You may wish to SAVE the above program yourself o save retyping
it every time you need to use it),

1.13,2 AMSTRAD FPRINTER EXAMFLE: -

The procedure is almost the same as for the EFSON printer excapt that
the program for step 4 is as follows:~
14

L

CHRS (S ;

T owg, O ;
T \'7),/0(.'5;,2)«}(,.0}-

31

(B2 :
149 L=l+1IF L=
150 GOTD 119

1.13.3 ADVANCED INSTRUCTIONS FOR PRINTOUTS

While the BASIC program in the two above examples looks complicated,
most of the hard work of converting the screen into data
haen dome by the machine-code program you first loaded,
program  simply outputs the data to the printer after sending the
respective printer's control codes, If you have one nof tha aboy
printers then you need not worry about the next section, however you may
have a differsnt printer or simply be interested so let's go through the
EFSON printer program step by step to see what is happening:-

After setting MODE O, the program ss=ts two variables in the machina-coda
program, The variable § sets the size of printout, Location 4 15
then altered to that value to inform the machine code of the size you
want,
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On the E N thers are a possiblse 489 (in singls density mode) pixels
across the paper, This means that is the capable of displaying the
largest size of output possible from the machine code program, On other
printers however there may be less piwels across and hence a s

size may n=ed Lo be uwsed, Try diffsrent valuss of 5 (8 to &) o
EFSON printer to illustrate the effect,

Tha screen has dimensions of 16@ pixels across the soreen and
down the screen, The machine code softwars can convert thes
different sizes on the printer, The possible dimensions ars:-

down
down

across and

acronss and

=
5

23 and 2 Jdown
5 and 490 Aown
s and 4a¢ down
s across and 409 down

For your printer you will need to look up in your printer
many pixels your printer Is capable of printing in one row,
a value of S that is smaller or egqual to that m fndf value,

As any printer prints, the head will print a nusber of dot
VERTICAL column, so this is how the data from the screen is ¢
“tarting from Lion 9 in memcry, data is created where

represents one vertical coolumn, The printer then
data 15 on its way, and the B PO &
from memoary to the printer,

SIC sand

Iocation 49064 nssds to contain b, '8 specifise
t the most significant bit of the . om dot while ‘1
ns that the most significant bit of the data is the bop bit,  If

sure, wse O and 1t will be clear whether you need to use
ause ;he printout will be upside down!

Line loads the screen from tape or disc, Note that the MODE @
command makes swre that the screesn bhas not serolled, That, is the
screen always starts at 42152 in memory,

Anstrad from 10000 onwards, the actual amount of data depends on th
24K of memory is needsed,

Line 49 calls the machine code routine and fills the memory of the
=

size value S, For

Line %4 commands the EFSON to move just 4 pixels betwsen every line
You may nesd Lo consult your printer manual to find out hww to sat the
distance between rows, In some cases it may not be possible set i
pixel line setting, In this case you may have to set a 7 pi
setting and output 7 pixels of datzx at a time, meaning that the
row of pixels in =ach line will be lost,

It is necessary to note that the Amstrad's CENTROMI
only 7 bits, While this is industry standard, the E
printers use £ bits,

parallel port uses
SON and many o
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With mnly 7 bits you may realise that is impossible to send 3 pixels of
daxtas in one instruciion to the printer, Hence on the EPSON (and more

than likaly on your printer) it is necessary to send the top four bits
and then the bottom four bits seperately,

In line 68 & variable D is caloulated, D stands for depth and 15 either

2% linss or 8@ lines depending on which size } of prinout was selected
in ilina On tha next line L is calculated, L is the number of
i bytes of data, Hence 1f yow use the largest size of

w2ls) then valuwe of L is &, The data 1s output as

bytes and not as & block of 486 bytes for one reason,  When
of data to be printed is sent to the EPSON, then EFSON
low and hdgh byte value,

low And hluh byte values you would get 224 low

to bl NTRONT port, it is impossible to send the value
Hence v to send blocks of ©0,
After all the 2% have bean created, the program sets € o 10000
oo toth ory from 10096 onwards,

2

25 Cor 5S¢ 1f double

CJ) going through each row up to
Then thare is a second loop (1) agoing through each

’“1ntev is told that it is to p**nt out
LB CHREC
printer manual

Y bytes of high-
You will nzed to

supply this frnm

Some printers use bit YV being a 1 to designate high-resolution
o If this is the case with your printer, then your printer will not
produce high-resolution with the AMSTRAD at all,

bytes are now read from memory and sent out to the printer, Note how
2 top 4 bits are selected by dividing by 16, Finally a carriage
return and linefeed is sent,

onwards repeats the same data but this time the bottom 4 bits
are sant by masking out the high 4 bits, (Do not worry 1f you are
unfamiliar with ‘/16 and ‘AND 15', just believe they seperate the top
and bottom 4 bitst)

Zo that's all there is to ittl! 1f you are confused, try reading your
printer manual thorouwghly, especially the sections on high-resolution
printing, Try using some of the examples in the manual and change the
EFSON  program  to contain s2ctions relevant Lo your printer, Also

instead of kesp loading a screen from tape or disc, delete line 20 and
replace it with this line:-

et
I|

T0 1@; FOR
PRINT NEXT {

TO 15:FEN J:PRINT CHR$CE4+.T);
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This will print some different coloured leitters on the soreen as a test
SCreen,

The authors sincerely hopes that presenting the printer voutines in thas
form will allow greater flexibility to wse any printer which supports
i v ution Jraphics,

We hope that it can be apprecisted that thers ave hundreds of dirferent
printers which can usad with yowr Amstrad and a sing printar

could nev support all of them, The above information should
possitle o support your printer, with ss littls =ffort on your
possible,

1.14 USING SCREENS IN YOUR OWN FROGRAMS

fe soreens which ars saved from the Graphles fackage as standard binary
Je

’l m

t
fa

Ifimse can be los

n

led into your programs simply Dy using a line such a

A MIBE 9
5o LDAL “NAME"

Where the 'NAME' 1s what you called the screen when you saved it
[ie colours wsed in the Graphics Package arve not the same as the colours

assigned when the computer is first switched o Hence you need to re—
define the DN bafors see the pictures in the correct colours; -

STORE 2o, FOR

1o EORDER 6
@ 17,8,11,

DATA 26,1

S 1,8 NEXT I

=

It you like you can load the screen into other areas of memory by adding
a load address on the end of the above statement;-—

50 MEMORY 19
46 LDAD "NAME

This witl load in a screen at 20880 in memcry, If you are doing this,
remanbayr that your BASIC program has less memory than normal,

You could even write a short machine code program to move the picture to
the screen whan you need 1t like the one below:-

smHE 70;FOR 1=
0,64,17,8,192,

3|

READ A:FDKE I,AINEXT I

96 CALL 19
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This will move the sereen which has been loaded at 20008 onto the
SCreETt, You may even like to blank zll the inks before you make the
transfer to make t = picture appear immediately,

g0 FOR I=06 TO 15 INK I,6:NMEXT

Then switch INKs back on again:-

108 RESTORE 26:FOR I=0 TO 15:READ A:INK 1, AINEXT I

ff oyow own a disc drive then you could write a program similar to the

one below which presents a number of pictures on screen almost like
slide show,

16 MEMORY
POKE 163
MODE 111
FRINT® .
N “
FRINTY

TREM NUMEER OF
> DIM N

NS TO BE DISPLAYED

SEM L REM MAMES OF SCREENT ON DISC
IF"

="SFEECH"

=UCHART

EARY

[ "DELAY BETWEEN SCREENS (16 - &

176 MODE @ :RESTORE 170:FOR

THEN 3L=
ShIF

: 49152
l"'lt LUAD N$(I) FT=1 THEN FT=@.6G07T0 240

2 THEN POKE 1
EEN BEING DIt

E"T I CDICI
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1,15 USING THE GRAPHICS LIGHTFPEN IN YOUR OWN PROGRAM
Your program could be as complicated as this Graphics Package or as

simple as a telephone directly program, but both are improved by wsing &
lightpen to save using the keyboard for choices,

Listed below are two programs, one in BASIC and one in machine code to
allow youw to vead the position of the lightpen on the screen,

IN BAZIC: -

3 0UT &1C00 17 L=INFCRIFO)  DUT &H1Ca0, 16 H=INPFCRIFO)
Ho- 12292, Y=L/40: X=L-Y$40

A GOSUE 10600, would return X and Y coordinates of the ition of
Lightpen, X vranges from & to 233 and Y ranges from 8 :
is irrespective of which mode you wse, although when in MODE 1,
gradjuation represents one character square,

This

(The value 1E232 may have to be altered by one or tws to sult your
monitor or television,?

IN MACHINE CODE.-

COORDINATES: LD BC,1C80H ; set register pairv to
LD A, 17
ouT <L ,A
LD BC,1FooH
IN L, ; read low ovder position
LD BC,1Co0H
LD A, 16
outT A
LD BC, 1FeeH
IN H, ¢
LD DE,
AND A
SEC HL,DE
LD BC,4
LD OE, 41 i divide by 48

LODOF AND A
SBC HL,DE
JR C,FINISH
INC € ; € is Y position
JR LOOFP

FINISH: ADD HL,DE
LD &,L ; B is remainder =X
RET

; read high order position

remove constant offset

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

EXAMPLE ;-

The program below is a simple reflex tester.  Type it in carefully then
RUN 1%,

Atter the title disappears, four bowxes will be drawn, The word HERE
will appzar in one of bthe boxes and you need to point the lightpen to
that word as quickly as you can, Ten tiwmes the computer will select a
b at random,  The total tise will then be given, the lower the scors,
the better you have done, Dur lowest was &, 56 seconds!

Try rchanging parts of 1t, if you want, or experiment with writing
rams of your own,

@UINK 2,120 INK

3)+1FOR X=24 TO 344

s MOVE X+1,Y+1;DRAY
[ JYHIHIES, CIDRAW X+1,Y+1+150,C:

DAY X+1,Y+T,CINEXT ¥, X, 1
55 FEN 1:Y=5:FOR N=1 TO 19;REM NUMEER OF TESTS

3 YI=INTORND®43: IF V=Vl THEN 66
FOR [=1 YD INTCRND S NEXT I

=V X1=9H0Y AND 1 Yis7+0y AND 21%6:LOCATE X1U,Y1:
PRINT “HERE!™
T=TIME
LOCATE 1%, 13 PRINT INTrTIME—Ta/fw/xna W GOSUB 10000 IF
(Y-1Y1 AND Y+33Y1) AND CX-5<X1 AND X+13X1) THEN 120
110 GOTO 196
LOCATE X1,Y1;PRINT® " REM § SPACES
30 TT=TT+(TIME-T) (NEXT N

o LOCATES, 13 PRINT"YOUR TIME WAS"; INTCTT/3)/16@; "SECONDS,

2 I=1 TO 2006:NEXT:LOCATE 1,13:

FRINTY "LREM & SEACES

S0 RUN 56
o OUT &1CH6, 17 L=INFLEIFB0) ; OUTLICOB, 16 HEINF (&I Foe)

3 LeHEZSE+L- ) 2292 Y=L /40 X=L-Y¥40

5 RETURN
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1.17 MENU SCHEMATIC

GRAPHICS LIGHTPEN

MENU 2

MENU 1 MENU 3

1

oo CLEAR DRAW
@ = CLS| | [@ﬂ

¢ ool «

2, e cr—:?-'

izt
DISC CA
@ ?] @ cALsmate @f:i%‘ Y n
| DISC ’/
SET

% DRIVE % %& PENCIL

NEXT EXT
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[NEXT]
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RUBBER
BANDS

QUTLINE

SET
COLOUR

SET
PENCIL

COPY MENU

[ gl

Foaro
L J

r m
L L

TEXT MENU

[ABC]

N P
""5
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SPEECH SYNTHESIZER

The DK* trx*n;c* speech synthesizer uses the popular 256 speech chip, which
an =aimost infinite vocabulary, It is supplied with & text to speech
for ease of spesch output creation, Every thing you wish to be
entered in normal English without having to wse special control
characters, Yt is therefors extremely easy to use, The volcing of
rds 15 complately user transparent and the computer can carvy on with
1 rurmning of & program while the speech chip is talking, The spesch
the SPO2EE is mono and divectad to both speakers via a powarfull
amplifiar,

=]
t

by

STEREQ OQUTPUT

stergo output on the back ot the computer the
ilt in sterao amp.nxrr which 15 comnected to two

This give all sound output t nEw
and graatly  improves  the SDUHd quality and  volume the
= internzsl sp rams that use sound 1o any way will now

. ALl pr
throwgh the inte &, The inter

nee controls,

face iz also supplisd with volume

SPEECH SYNTHESIS

The speech synthesis utili of the sp word known as dl;'_\Dh\’ﬂEq.
Thess ars actual sounds make wp speach, YThe v} allao
synthesis technique the ability to synthesize an almost

n
]

o discrete spsech sounds Callophonas?  and
are stored in the speech chip's internal ROM,

TEXT TO SPEECH

wuigh there ars only letters in the alphabet, letters have a totally
sound when ussd in diffsrent words, For apls, the “"a" in "hay"
nger and softer than in "hat', When you speak u automatically
1-enf= because you know just how the word should sound, This is
v with & computer,
macnine code software supplied is mainly developed to this mode of
x‘»f which 3,58k is used for tables which contain the rules and
the English Language, For example I before E except after C,
allows the user to enter words to b2 spokan in normal

NEW BASIC COMMANDS

There are 1@ new Basic commands which control all the functions of the
interface, making the synthesizer vary =2asy to use, ie to say "Amstrad" you
would enter: 10 PRINT “‘Amstrad'", You can even control the speed at which
it talks, or use the synthesizer to create sound effects on a fourth sound
channel,
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SPEECH SYNTHESIZER MANUAL

WARNING

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

2,1 INSTALLATION

The jJack plug on the short flying lead must be connected to the stereo
output on the rear of the computar next to the joystick socket : 5[
interface can only be comnected to the {loppy disc/ pansion part,
speakars are plugged into tha left and right sockets on the interface,
left socket is the left channel, the right socket is the right channel
viewad 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 th
CPC 4m4 and on the left hand side of the interface for the CPC & 1
check the volums setting type in the following line of program as a
command,

(i)

Bl

direc

SOUND 2, 56

3¢ (Enter),

You can now adjust the volume to the required levsl,

Just below the volume control is & small hole, this is the balance between
the left and the right chamels and is factory set and showuld not reguire
adjustment

To check the balance type in the following program,
169 SOUND 1,569,100 REM Laft channel,

26 SOUND 4,560,100 REM Right channel,
2% GDTD 1o

RUN <ENTER:>,

You should hear the tone change between the left and right speakers, I it
is necessary to adjust the balance you shouwld use a small screwdriver,  The
internal speaker on the Amstrad should be turned down (right-band end for
the 464, rear right for the 5122 computsr) as the mono output could distract
from the effects of the stereo output,
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any sound that previously came out of the mono internal speaker will now be
sant out via the interface in stereo, All programs that use the sound 10
any way (ie commercial softwars) will now output through the interfa

e,

2,3 SPEECH SYNTHESIS
The Amstrad speech synthesis utilises parts of the spo wiorid
allophonss, Thess are artual sounds that oo to make wup speach,
allophiong synthesis technique provides ths ability to synthesi
unlimited lary ., Fifty-nine discrats spes tallophones:?
imas are stoved in the speech chips 1 ! . In the past
ynthesis has reguired la data bases to store words betauss avery
3 its own . of This method of spesch synthesis is
=4
t

i

+

I

Fal

than the

zech chip but would reculve at least S
not

5

This is ob
is the 1d:

- sp
e English Lang
the home computer the

memory to store
fore

'

The softwars

. supplisd with your Amstrad Speech Synthes
rite & and so write 1,

Cthe nwmeri vy pad ent
4 will reguirs an external

recorded  in

locater, this =nables
part of the basic
imy be ruming in high memory
machine code to orun the text to

part has loaded the screen will clear and ask you for the
‘his should be a high address in the range of 16334 to A6
od address),  The routines will automatically lower
1 not run ints the machine code it is important to rewmember
the load address if youw intend wsing speech from machine code,

Onee  the sscond part has  loaded  the machine code will pavrform  the
initialisation routine and print the copyright message on the screen,

2,4,2 SOFTWARE LOADING DETAILS (ROM)

On powar-up the Rom should identify itsalf with the sign-on message |-
EECH ROM VER, 1.1

<

a1l that is reguired to initialise the Speech Rom is to type 1n ‘lapeak !
then press <ENTER>,

This will also test the unit by saying "DE'tronics speech synthezizer" and
displaying the extra commands,
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2,5 BASIC COMMAND EXTENSIONS

There are 19 new basic commands and an example of their use is given below,

Turn on tha intevrupt o read the buffer, (speech on?

Turn off the intevrupt and stop reading the buffer, (speech off)

PPEED, n T”h 15 wsed to faed b direct and also for  sound
The IF follo by 2 masimum
A ittems sape

mand

buffers,

words ars spokan, n,

UM, SEts ELCLESS using print only, e
Listing =tc

ToUTM, 2 access to Lo Rt from all print tputs, Anything
.t outputs o tha score e listings, ! r5, ready will
bz T WITHOUT PRINTI PHEM ON

POUTM S Az TOUTM, 2 but temt

¥ oand 10UTHM,

out of this kesp the BREAK y pressed until Basic scans for it then
tar will print BREAK followsd by READY while con ntinuing to say the
f the buffer which may continue for up to a miv

S

commands are only available on the Rom version, Thay are:-
b4

the speech buffer, This 1s

af the fres mem

With the buffers e

mpty the result would be
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1ZRY Thiz command is the normal way of getting the unit to spaak, It
. Y 3 3
uses  the tex to spesch convertors, The correct syntax  for
1,

computers: isay, "the cat sat on the mat"

454 computers, a$="the cat sat on the mat":!say,Qa$

2,6 SPEECH SYNTHESIZER
The speech synthasizer can b2 wsed in various modes,

? DIRECT- WITHOUT SOFTWARE SUPFLIED,
ED COMMAND,

THE TEXT TO
NG PRINTING MODE

CONVERTER,

Rip is in the 1/0 memory map at location SFEFE., It 1s possible
straight to this location but the correct z1lophones must be
and converted to data,  Also the program must find out when thia
allophone by reading from 1/0 locations

WFEFE and waiting until its value is less than 12

shows & program to do this, to send this data

1@ FOR X=1 TD 2:REM Length of o
2 FOINFORFEF 7 THEN
for chip ready signal,

36 KEAD A

ta statement,
i

56 NEXT X
£é DATA 26

5TOR

=

L VEL K 1,9 REM Amstrad

b, 5

This crudest form and requires that
ponent parts of the be spoken are converted to data, To da
this use the allophlons table on p 47, also ses the dictionary on pags 42,

An example of the word “COMPUTER® is:-

WORD C D M P U R
paTa 42, 18, 16, 9, 49, 51, ¢

MOTE: That at the end of the data we send a @ to the spaech chip, this 15
to stop the last sound from sounding forever,
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2.6,.2 USING THE |FEED COMMAND

This reguires that

it under intervupt control
the buffer (thisz is dons in
on with its nex it is
requires . that

=, (see allophone

ted into data by using the

Whan you enter the above the computer will say DR

th2 diction
nunbe

oy construch vour own,
cept iz
the direct basic mods bt s

It has been

D13 mdeh

convert the

IFEED 2,

o

Will Froducs pulsating sound

numbers from 5 for different eifects,

2,6,3 TEXT TO SPEECH CONVERTER

ot this mode of
is used as tables which contain
tions of  the English Language,

maching-
operation, Of
the rules and

softwara supplied is mainly o
4K of machine code 2 5

This 1s therefars the most import
normal English withowt any conve
must fivst be

ant wode and allows speech to be entered in
rting of data by the user, The softwars

laded,
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EIRE

fhouses two new commands -

0N This commarsd turns on the speech inte

rupts,

fhis

turng of f the speech intervrupts,

FRINT 7
The above

for using t

=ch,

first speech mark
follows is not

ntrol character which
printed on the screen but

PRINT

aphics characters within
unusual represantations,

to be spoken will be 1gnored or

N handle

(i oof all English words, There are a tew

Lo wch slight oroblems, This 15 mainly becaus=
fo l‘:':‘ptl‘l_l"lﬂ!] words ie 1 before e roc,
; t.x:» fhe rules of the English Language, Thasa
misspelling of the word, Type 1n

FRINT ®'SILICON®"

This w

rd

ands wror However, typs in

FRINY “'SILIC

N
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The word now sounds correct although it has been misspelt, with some words
1t may be necessary to experiment with speliing although this should be
rare, Speech can also be sent to the speech chip uwsing siring variables or
even string expressions,

EXAMFLE -
16 LET As="'SPEECH'"

PN
6 FRINT At

Speech can be wsed from the input statement, egi-

19 {SPON
26 INFUT “'WHAT IS YOUR NAME'" A%

o

=ach can be used using string 2xpressions, 89—
= = ' S

0 EEON

» FOR [=R5 TD 99

PRINT "' CHR$OL Ym0
49 NEXT I

2.6.4 TEXT TO SPEECH BUFFERS

The text to speech convertor wses two ran buffers,  the text puffer tof
the words and the speech buffar to hold the data to be outputted by
rupts to the speech chip,

The text buffer can hold 108 characters while the spesch buffer

and can hola : allophones, [t is possible to fill the text buffe
this 15 allowed to occur then any characte the buffer whil

full will be lost,

worth of speech and will
ar the break key has bean
tar all 45 seconds of unwanted

The speech buffer will hold about 45
continus to taly aftsr the program has A
used, There are two ways of stopping this, &
speech could be a bit nausaating,

If you type in "IFLUS" JENTER:

This will empty the buffers and stop all talking,
OR

SPOFY CENTER:

this will stop the talking but leave the buffers with datas still in them and
& t allophone still sounding,

This could be useful for handling EBreaks from BASIC,
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EXAMPLE

10 IEP“N
ON ER
PRINT
IF FEEK
0

i

time the & beautiful princess

THEN 46:REM *

cing of allophones
top last sound

ouT
Cg=Tnt
IF ig=" " THEN S70F (REM Abe

F ,I$“"‘ THEN =&
.\".:M Restart

rt when the ¢

ing of &lls

which you first :
maining in the t-u.r:r

2,.6,5 PRINT MODE COMMANDS

10UTM, Y

SR Y 3 only, L15t1nds
zrrors etc will not be susak:en. This 13 the detault setting on
W +f z

and using the

OUTM

anY i

ch cony
2 Listivg
, be prin
iy them Lo b X
will fill the bufters and
ared f1ll 1t agamn
type “IFLUSY then <ENTER: i

]
REIPE PO
the break
a2ch,

Yoo say a listing

CENTER?
1

This command 15 similar to (0UTM, 2 but the output will be printed on the
screan as well as being spoken, To stop this routine press the break key
and typs into the computer "IFLUE" then <ENTER» to stop the speech,
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EXAMFLE

1OUTM, & and 10UTM, 3 will wait for space in the buffer,
POUTM, + will not wait and funny effects can occour Lf some data is lost aftsr
the butfer fills up,

2,6.6 THE |ISPED COMMAND

The 1SFED,n contrals =
useful as slightly E saunds  on complicated  words b
understand, lype in the following,

1o 1SFON (REM Turn on speech interrupts,

L9 IEPED, @

2 PRINT " UTHIS

46 FOR X=1 10

5@ PSPED IS

£ FRINY “'THIS I

fhe number thzt you wuse after the SPED command has to be in the ra 1 e

9 to kb,

w can switch
with thes (FEE

The speed can be changsd &t any point in the pro
fast Lo slow as you wish, The 3
Coantand,

EXAMFLE, -

16 [SPON REM Turn on speech interrupts,
20 1SPED

20 IFEED, 26,16
46 FOR X=1 T
Sa 1SPED, 19
€6 IFEED, 42,2

2,7 MACHINE CODE CONTROL

The speech can be used from machine code in two different ways, The
way is to send data straight to the speech chip at 1/9 memory address
as the speech chip never moves in the 1/8 memory map, To wse the t
speech routines requires mors care as the speech sofiwars can bs loaded in
at different addresses,
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2,7.1 TEXT TO SPEECH MACHINE CODE CALLS

TSE ROUTINE
s BLLOPHORE IN ACCUMULATOR TO BUFFER
FOSTRING FOINTED 7O BY HLL ENDED BY ZERD EYIE,

0o

o

i B ]N BUFFER

Load ¢ DJHL S FOR SDFTWARE

Tt you lozsded the software at 2 @ then the 1SPON routine is at -

“DAVIDT 8

The last characisr in the string nust be @

If the length of the string is rather long you can check that there 1s then
enough spacs in the buffer by LD A, (DRIGIN+1TAY the amount of frae space is
in the accumulator,

EXAMPLE OF CHANGING THE SPEED

T AR
L ORIGIN+IZ

MNOTE 1IF YOU DISABLE INTERRUFTS (DI THEM THE SPEECH CHIF WILL STOF TALKING
UNTIL THEY ARE ENABLED AGAIN (EL) AND ANY ALLOPHONE FRESENTLY BEING SPOKEN
MAY CONTINUE SOUNDING UNTIUL THE (ET) 15 ISSUED,

50 YOW ARE ADVISED TO DUTFUT A ZEROD DIRECTLY TO THE SFPEECH CHIF,

EBASIC EXAMPLE

OUT &FEFE, &,

MACHINE CODE EXAMPLE
LD BC,OFBEFE (HEX)

(o h,o
Ut (G, A
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R-Coloured Vowals

Cmonns

DT M

Arfricat

Viwsals - Thesa

S o

2,8 ALLOPHONE TABLE

i)

stops and affic

before voiced stops and affic

Lives also
between clauses
between Clauses

coak

]

ot
SO
angle

hair
COmEItaP
bivd
store
farm

claar

Jury
chiurch

: voiceless stops and volced

betwsan words
and sentenc
and sentenc

3
5
-1

2-12
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Resonants

RR1
RRZ
Y¥1

¥a

- W

Voiced Fricatives

Yoroed Fricatives

VYoloed Stops

Yoiceless

THh
: 112

el

MM
11 NNT
- NNZ
NG

ol e B B

N
NG

read
brain
comnputer
Yes

luck
wizn 1

fetaln)

belge

thin
tire
sat
Fie
tioe
shirt
whilg

(23,40 55 double for amitial position)

rib
b1g
coulad

1ts

to
computer
sky

mub

AMSTRAD SPEECH SYNTHESIZER
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2,9 DICTIONARY

bread
calendar

VoW
daehter
divide

&N =
enrage
enrages
escap2

esCapes

freezer
freazing
Qauge
Jauges
hello

Howr
intrigue
intrigues
investigate
investigater
investigates
key
legislating
legislated
letter
little
memories
month
nipped

nips

pin

pimming
pledge
pledges
plus
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64K and 256K MEMORY EXPANSIONS
These units are available for the (PC 464, 664 and €128 computers,

By using the E4K upgrade the 464 and E64 computers will have th2 same
amount and configuration of RAM as the CPC €122, The ZSEK gives an ertra
on top of this!, The expansion will allow the use of CF/M FLUS (RD
supplied with the CPC E128 with its massive E1K TFA opening up an
en larger softwara base for Amstrad wsers, There is also a utility for
increasing the TPA on CR/M 2.2 to £1K,

The Ram can be accassed by means of bank switching using a single [/0
port, Memory is actuslly switched in and out of the 64K 220 address
space in 16K sub-blocks, as arz the ROME, The port determines which
particular combination of the original four 16K sub-blocks and any new
sub-blocks from the expansion RAM will occupy the 64K address space at
any time, Control of the I/70 port can be from either BASIC or machine—
coda,

To use the additional £4K 2 of RAM, the expansion is supplied with
bank switching software (although it can be switched without  this
anf twars),

The software adds some extra BASIC commands, RSXs, which make it
possible to use the second £4K (or 3rd, 4th and Sth in the case of the
2EEK expansion? for storage for screens, windows, agraphics and BASIC
arrays, This ability ns  that vyou can write much larger BASIC
programs, as most of the memory on the unexpanded CPC46£4/664 1s normally
ussd for arrays, variables and graphics,

The additional BASIC commands are:-

{BANK , n Map a bank of 16K directly into memory space,
tEWAP Alternate between the low an high screens,
HLow Change to the low screen,
{HIGH Change to the high screen., (Default screen),
ISAVES, n Store a screen to a 16K bank,
iLOADS , n Retrieve a screen from a 16K bank,
1SAVEW ,w,n Store a windows's contents into expansion RAM,
1LOAD,w, n Load a window with data from the expansion RAM.
ISAVED ,n,s,1 Transfer original RAM to expansion RAM,
1LOADD , n, 5,1 Load original RAM from expansion RAM,
{PEEK,n,s,Vv Read the value of a byte in expansion RAM,
IPOKE ,n,s,v Change a byte in the expansion RAM,

These commands maks such festuras as pull down menus, full screen
animation and large spread-shest type programs or Data-Bases very easily
rammed from € tefore possible on the unexpanded CFC4AL4,
cE4 computers,

CP/M 2,2 and CP/M PLUS are registersd trademarks of Digital Reserch Inc.
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BANK SWITCHED RAM MANUAL FOR €4K & 256K EXPANSIONS

WARNING

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

3.1 Installation

Frowe
the

your Amstrad

ot the o

computer,

5106
Lightpen  and

5 NOTmE
correctly

o the

Hi +
Jnmerit
strad aisc
nectlion pro

V513 I th i
incerting the RAM pack
viaw when lining up the pins,

VR

If the computer ta power U@ iopower up

matterns all oven sy may cul out b

computer i the Lour just switch the

El i K onnect as DVE, Tha &

TEHEIN ral seconds bef will ke reinst
Lo e

unlikely that
If this is t
¥ R

: NTLAL THAT YDU ¢
RETURN [T TO US TMMEDTATEL
DEALER (UK ONLYDY,
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3,2 USING YOUR EXTRA RAM

the extra RAM, There casset'u’*;ar
:pwtqlnlnq 2xteansiong Hare the
fply LG programs, Alternatxve4v, the
v ¢ and maching code using the OUY
ienced programmer will be able to use the RAM for
write custom software  for  that  purpose,
doubt wse this appr

two ways 1o
with

stlvd 15
4

19, The first way

a3 above, load the RSX software from the

type CITAFE' 2nd press

SE

'FUN TBAMET ' an =
¥ & 2 ?1DHd in detail In your Amstrad user

ished loading, you will be as
press BN foar now, (

the RAM and then print out fow much RAM
computer memory will be clear X

e programs on both sides so that af
iz thers as a backup,

racts from this manual which
o type them out,

it «tensive RAM test
the prngr»m will inform you that
with this, it will print out diagnostic
of the RAM pack,

RAM

biean

s
fxu_,l.'h

3

unlikely event that an error is  found, please note  the
that is agiven and return the RAM pack for replacemant oy

& warranty registration note page 200

3.4 EXTENDED BASIC COMMANDS

There are a total of twelve extra commands provided by the REXs on tape,
Some may have parameters, some will not, Sometimes the command may have
different formats and numbers of parameters We have tried to Jdiscuss
gach command in its simplest form and later :ncfxons will describe added

parameters which make the command more flexible and economlc on memory,
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You may have noticed that during the RAM test, the compubar printed ot
the number of the 'bank' it was testing, Each bank is 16k

For the £4K ansion thave are 4 bankswhile the 256K RAM pac
tanks., To asccess a particular part of the expansions's memory b
to be a bank numbar and possibly a bank address,

3

Fov example, type:— '1SAVE

NTERS

n

pres

will respond with READY, What you have dons is o store
the screen into bank 1

many sor 3
Ak RAM and si

as youw have mnemosry

ens for the

from anog

1 X disc then

LS g [REETE T T =1 displays wh
create within vam, fio mazes, «©
stored for in whane

The Commanid can De SUmmsET 15

PEAVES, thank ) e data to bs

HOADE, [kankd  load date from Dank

3,5 WINDOWS AND PULLDOWN MENUS

e tures b Amstrad's windows less fles
thaose bus 1y machines, is the fact that the cont
window which averlaps another are lost when the other window is

N

ere are two new commands which allow the contents of windows to be
avad and re ded from RAM,  This will allow the wse of true pulldown
menus, that can cover text, but not remove it

-

EXAMPLE ;-

NEW

19 MODE 1

FUOR 1=6, ! % ¢ REM Draw grid on screen
MOVE £40%1,0 ;. DRAW E40%1, 460
MOVE @, 400xi . DRAW £4¢, 40031

L6 NEXT 1

£6 WHILE INEEY$="" : WEND : REM Wait for a key press

76 WINDOWH) , INTCRNDCI 3%19+1 3, INTCRNDCS

INTCRNDCT2$14+1 ), INTCRNDCO 1 4+IN
20 PEN#1,2  FAPER#1, 3
90 PSAVEW, 1,1 . REM Save contents of window into RAM
100 CL3#1 ;. REM Clear window

FI+INTCRNDCT 3E5+170 ),
MDCY 4 @+52)
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3 OWHILE INEEY$="" 1 REM Wait for &nd key press
HT#1, "Thnis is & window"

w's contents

new commands: (LOADW and [SAVEW, S you a
2ight wind T which can be defined, Th
ference to & , fhe second 1s the bank

g an

21 save window to bank

[lwindow numberl,
LA, Dwindow numbard, [hankl  load window feom bank

manual about window for more detarls,

fie chapters in the o

32,5, 1 MORE WINDOWING

= goveen, will fit into a single bank
f oyour window 15 near
- mple in the ot 1t
in Mode 1 then the am ot menoPy

In fact only teo
Lz bank wowld

.
less than
)2

this problew, th window o can take an extra
dafine whers you want the window's contents to resids an

In = 1 Te window vy uld place the da anywhare
ta; aand can be oweltten: -

[lwindow numberd, [bankl, (bank addr

w vismier ], fbankl, Lbank addrassl

smount of data
e taken away from the top

Fress 1a

ad ot wive

this range between which the data can be stored,
Lhe bottom of the RAM bank, at address o, then
from ig fres for other windows or data arrays.

JLATE & WINDDW'S

& movre than one window per bank, you need to know how
window will take uwp, 1f the window will vary in size
limits, wse the nigher of the tws,  Depending on which mode
you are wsing, the figures are calculated as below,

is the left most = coordinate

I i3 the right most x coordinate
15 the top y coordinate

Y2 is the bottom y coordinate

In each ca
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MODE © ZE=(XZ-XT+1) & 4 % (Ya-YI+1) & 2
MODE 1 SIZE=CXE-XT+12 & 2 % (V2-Yi+1) % 3
MODE 2 SIZE=(X2-X1+1) & (Ya-Y1+1) % =2

s it in the

The computer will give an error 1f the w1nunw 1 too large
12 nis-caloulated the

space you have allotted for it, Also
windows may overlap in the bank and ca

EXAMFLE 2. -

te FEN Y FAPER © 0 MODE 1
29 size=id4 % 2
LOCATE 18
WINDOW !,14,

fd e remove window!

-
i
<
o o=

1Nuﬂw# eval, 1+xe~
.JAVtw,._vel,
* bankaddress=bank

CtNﬂlﬁvwl @ . PAPER#level, AND T+

THEN RETURN
bankaddress=ba idress - size
1LOADW, level , | bankaddress
level
RETURN

=isval-i

The above program only uses one bank of RAM but
defined, The variable 'lav is used to stand for
and the variable ‘bankaddress' points to the next free
RAM,

ol

e bank

3,6 ARRAYS, VARIABLES AND STRINGS

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

These two commands are;-—

ISAVE, [bankl, [Start locationl, C[lengthl, Cbank address]
ILOADD, fbankl, [Start locationl, [lengthl, [bank address
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amater rafsrences which bank you want to use, The start
memory address where there is some data,  The amount of

the length, Optionally a bank address can be given to
one type of data to be stored in the RAM,

is i

oy

all kinds of data uwsing thess commands, but we
to save simple numerical arrays these being the

vour program deals with stock control of up to €80
qfrlnq array containing the names and a numerical

of each item you ha in st

1K for the names and bytes for the stoc
if you update the stock value svery week and you

year of stock on Or even the last five
igures would take up sbout

e Chmtnr‘abL" stored on disc, or even tape for a yaaw
the data VETY flme & calculation was needed, out d
ould be spent walting for reading
15 ca'ru1=.eu for sach 1tem,

2asisr to load all the records into RAM, then

520 taking over
define and array

time, and stare
ok RAM, T dn this =] to know  two
the array lie in memory? ard two, how many
save?

1) Where is an array stored?
variashle can be guickly found wsing the '¢' betore &
iz, dimension the above array:-

255

will reply by giving the memory address where the first
e oavray is stored,  Teyo-

FRINT @stock(l)

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

The '@' prefis will work in front of any variable, The first item of an
i obviously ‘Gstock(@), If you are using multi-dimensional

the first item is '@gtock(®,8)' or '@stock(0,o @) depending
on the numbar of dimensions,
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2) How long is an array?

First wf all, different types of
par element For real numbers,
arrays take bytes per slement,
And will be dealt with later,

the number of dimensions
count, 1=t=Ty elaments

‘stock 3 ohas
BmEnt 15 up Loy ot if
unexplainatle buds appeEaring in
number of 2lements in every dims
disensions to find out the to

elements,

S

sEber

For sxanple

find the

amouint of

Lomemory, multiply the

naaded by

-

2 5113 1S
single bank we can store
addrass starts at #@ and up 1n

a2 for test purposes could be
t o file is
am,

b low, Ince the te

deve

DRIVE] your pr

19 DFENDUT “stock , dat”
FOR week=1 T0 52
FOR item=1 TO &0

Frint#9o, INTCRNDC

46 NEXT item

€0 NEXT weelk

79 CLOSEOUT

26 END
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Now type 'NEW' and enter the following program; -
19 DIM stock({ce)

INFUT "read file (y/nld";ans$

3 IF LOWERECans$r="y" or LOWER$Cans$)="yes" THEN GOS
® REM rest of program .
3 REM subroutine to read
3 OPENIN “stock  dat"

3 FOR week=1 TO

5 1300

data from disc,

18, FOR item=1 TO £
1640 INFUTH#S, stock(item?
1a5d NEXT itemn

SAVED, 4,@stock (@), 6135, weekd
197¢ NEXT wesek

1659 CLOSEIN

1936 RETURN

The above program could be wsed to read the file from disc or tape,
Once the file is in bank RAM, the contents will stay there for use until
the computer is switched off, or some other data 1s put in that bank,
This means that dats nesd only be read once from Jdisc, then the program
can be rerun without losing the data, This could alsc be wseful too 1f
you wish to write a numbsr of programs to wuss the same data,

Once the data is in memory, you can access =ach week's data simply by
reloading the stock array, At the section below to draw a bar graph
for & given section,

1e9 MODE 2

11@ LOCATE 1,1

120 INFUT "Which item to analyse",itemnc

38 IF itemnodl OR itemno>£6 THEN 120

14¢ CLS ; LOCATE 3,1

150 FRINT “"Bar Chart For [tem"; itamno

168 LOCATE 1 =)

176 PRINT"Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec':
3 spacas betwesn =ach,

p=® 70 4

LOCATE 1, 24-loop¥s

PRINT STR$(loops; "aao"

DRAW 1,6 DRAW £1

MOVE £40,
FOR loop=1
MOVE 4%,
3 NEXT loop
@ FOR week=1 TO
If wesk/I=we
1LOADD, 4, @stoc :!
yeoord=( st Citemnod/4
@ FOR =coord=! TO 11 STEF n

DRAW &6, loopkd3o+d

ELSE wn=2
5

3 OAND 4092
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3.6.1 MORE ARRAYS, VARIABLES AND STRINGS

If you have a program that uses all the memory of the compu
needing a large array, you can wse the bank RAM for storing data wi
even dimensioning an arvay,

For mple 1f you have a tws dimensional arvay ‘s
store the amounts of certain types of stock you sell f
yEar, Even though you are using int ers, the array
MRMOTY

Instead of having the whole array in BAZIC wm= zach element can be
accessad by wWsing a subroutine to read out 3 valus, and one o stove
vl o=

Vaiue,

mEmory using ‘year' & ‘itype’,

load ‘stored from ba
= year:
tank=1 : 1F
fLOADD, bank,
RETUR

FEr C

bank

3 THEN p=p~166
2P

to bank using 'year' & type

3 THEN p=p-16€00%

Two banks ave uwsed, | and 2, and the variables
used to rafsrence which =lement is rejuired,

there are Just 2 bytes moved to 2 from the
using integers, The ! in lines :
an integer is stored in two bytes,
would need to be used ins
element is in the first b

et

Nk

If the arvay is to be filled with
need to imatially clear the values
presat to zevro then the =asisst way is
bank at the start of the program: -

FAFER & @ CL=

3,.6.2 STRING STORAGE

The major obstacle in storing strings is that they can vary in length
and can be stored anywhers in memory, including in a B C program, Una
methiod 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 exactly what you want to do,
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NAMS5, Up 28 charactars long
units of memovry 21 bytes each so that
. In =mach 21 byte :Hnment there 15 one
many letters there are -in that stirng,
33 - 1t we use the
tring we want then we can enter two
= rimg from beak 1oint "name$' and ong to
"namet ' into RAM bank number 1:-

st ovar |

s

HES( LENGY
@b+ IHREERC

form the element 1t 15 saved
to the ‘nam=$ ', fhe latier
5 are stored then &

string 15 retrieved ftha
to the right length by

the words were of the =
ampla 2 word gz
. A bank of RAM coulad bz
progran wodld set up the data
iNed and use up to ot RAM

RARM to 1ndes the tirst
lar word,
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3,7 ANIMATION AND PICTURE SHOWS

scresns  and  windows
ctoof putting protures
samething I > Wath
tored away, then put on the

We fave

ANimation
triat the

4K

B

=) T0 2

Rocol o GLE
cialtd
1
i INE 1,6 INK o In

FAPER @
WHILE InkEYSE=""

)

Unfor tuna

antmat

disp

trons that allow this o

VoW, PHLGEH anag LsWAR

wnderstood 1t 15
Tha normal s t
viewing a soresn anywhsere

PRE Do . and the thira block
aitficult t uses these
EASLC vpreter,  The block 4 izm fres
5 BA: HIMEM iz lowered to below 163234 Using this

tre high screen and the pew scoreen

a5
the aruginal so
1 from one to the oth

led the low sov

W SCr2en 1n action
igh scrzen
w Lo high and vice-vearsa

W o set the L
IHIGH to
LSWAP Lo

o}
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" = 5Wap 1S ma 15 tolad, and all further raxt

aphics spp an bhe

ther

parameter

BWaADDLING from ong soresn
wiEds  can have an added

save the data to and from

window number 1, [ bank 1, [ bank
s window number 2, L bank 1, § bank

i

by default, ihen the
; Alt

Pptber CAn sWap

instantly,

WhILE TiME <t+ee ; WeEnD

18 Derineg
L Chiavage

ints the address

mde o br

remains the samne,

could be defined and
Ling to swappilng sores

Note, that of less use 1s the fact that
windows can be ed from a sor
adding a one for the swap vl want to
series of screens from disc, mta the low k
screen, Messages generated by the tape systenm need not be switched aff
as the screen's contents will not be changed in the low mamory screesn,

trie

itents of  soreen
1

=il

e

16 LOAD “screent" )} ¢ IBAVEES, i
Tha above will load a screen then save 1t to bank 3, The screen the

user sees can have something else on it
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3.8 ADVANCED PROGRAMMING

Tnis secticn  introduces one new command  and some other programiing
aspects which you may find usaful,

The new command 15~

RAM, [ enguivy 1, [ variable 1

al

For

perogram &3 this will © = dependin
R ckoor the R 4
which selects what
variable defined by

_w
tak

vged oo
Ao not want
vl just the B

[BLES
CHR$ (20

L
LNT

1+ &% THEN INT “RAM
CLEAR @ MEMDRY FEER(
£0 CHAIN "parti"

will load the REX machine code and pul 1t into
RAM pr

Thie program abo
Mothing will be printed on the screen unless
or not oeven  there! The program  'parts’ 1d be the
pProgran, Loadng the program in two parts saves reloading
every time the program is run,

ded in at 10009 in memory before it is relocated
far use, The 16 bit value in locations 10092 and 1@ is the place
want the code to be located at, Anocther 16 bit valus in loacations
19094 and | & contains tha length of the code which is moved higher in
memory,  MNearly 1t of the program is only need once - the relocation and
the RAM test programs, and hence this part is not moved higher in |

The code has to

Wi
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different depsnding on how many usenr

number of different sty
command, HIEMEM
nce it is possible to
5 Lo and from the

szt onto diss or tape,

mEY W

A number

be uysed to selact A

characters

is used, In the above loading sequence
More or less could be added as it suits you,

up can be done on the loader program, just once,
is subsequently yun, there is no need to re-load the

firaageanm
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[ha zmatting of chars can be found whenevar needed by:-

SYMEDL AFTER @ ¢ chars = HIMEM+Y

any g st up and Ywill
Lhe
3,9 PEEKING AND FPOKING
whiich allow the vigwsd

and chamged byvte by byta,

WWOEE, U bank 1, [ bank

bank 1, [ bank

HPUEE wzvks oan
Lank numbay o 1n

supply &
Th@ {: b

2 bank
fat=t o

ommand .,

145 in bank number
VAP 1AL 13 1t meEmd
required,

the beginmer, in fact
whd wishes

-
=3
-
o
m
T

command which has been included

€ a7 ienced
PEANY

numiber 1

fiE CommE 15 1lowed by one parameter, If this paramet is oot
present, a zers is assumed, The bank referenced is mappad into the
address space &t 16K to . A bank numbsr of =Zero will wap the
ariginal RAM back in, numbars ) cimum bank number will map that
tank ints the address space,  If is mapped in, the computer will
use the bank ssmory istead of the mal RAM, Howsver, the scra2en will
still be taken from the original RAM if [LOW was issued, The advantage
of this that thz whole aemo can be used for programming instead of
faving to set the top of mens . The disadvantage is that if
the program 1S halted while the low scoreen iz being displayed, the
outer will write seresn data into the B C program - causing chaos,
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using BANK,
ing them,

YIOUP work,

With no RISY
RAM banks,

MEEITY 3o

=pstanding of t

amd machine
CANNDT Le used f

anvithing wit
REM

b4
fCo1t would be
ograms, bt et
VIO !

fhe way that ban are

M
T , 1EE bank
WGYE, the bank nunbe

is the number of the
AND E 3+0 Dank
in this cas:

the banks ars @ to

OUT &7Fae, 132
IN MACHINE CODE: Where the bank number is in the accumulator,  (AD

posalect bank A (save all
oand flags?
; bank AND 3 ) 4+

s Chank AND 2

AMSTRAD MEMORY EXPANSION 3-17
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Again the bank nunber in the accumulator starts at &, Tz
ariginal bank -

REZET: ;sava redg,

;select control port

rselect code for original bank
rastore bank

;restore req,

3,11 TECHNICAL DETAILS

32,11.1 The Load Address

The tware which loads from tape 15 relocatable,
in which the program can go is limited
of  memory, This is because the banked F\A"! app t
e 57, (Ses praviouws chapter for explanation of why!}
thu 16k boundary, = REX command table w1 funtion
durimg relocation, is loaded at 1 Py and e
place higher in  memory, Fressing loading,
automatically selsct ths hig cation A«aha‘ﬁle Alternatively
may wish to load the code to a lower address and v PVE SomE Space
YOUT DWHR Programs,

3, 11,2 Saving to Disc

The software on the cassette is NOT protected, Hence to save 1t onto
disc or aven onto another tape at speed write 1 is a mat of loading
the data into memcry, then saving 1t

1) Vype 'ITAPE' and press tfor disc systams?
23 LOAL "bar

MEMORY
LOAD

Type

106006
' oor set SPEED WRITE as desirved

SAVE “rex, B, 10006, 4000

3.11,3 INCREASING CP/M 2,2 TPA

Run the program catled “TPA" from either cassette or disc, depen»‘hnq if
you have a 484/664 or G123 computer, When instructed to, place a .

2.2 system disc intos drive A,

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

Boot up CP/M 2 then immediately after the 'AF promt type in ' INCTRA'
then press <ENTER», Your system disc will now be altered to run with a
61K TFA,
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Commercial Program Compatability

The RAM EXpENS 10N is compatible with the banked RAM supplied as standard
tha L This means that a numbav of programs wirtten for the
on the CPC464 and CPCRE4 range of computers,

W W

in fact the sof twara évovided will work on the CPCETL.

switching software in its supplied state will only access
mzmoey,  that £ banks, If you add nove memory the REX
can be tuld = & full 512K of banked memory
1, Sees section 3.8 for ex planaixon of Fiow
5 QWi

to

This line will do the trick!

If & commercial program fails to work on your CPC 46€4/664 then try the

v be using the new firmware vector at &EDSS If thas
oy runing  the REX program pefore running  your

which will function correctly  after  the REX
twaretape has been  loaded  in are Tasman's Tasword 3 wiord
processor, 1ase and Tasprin for the CFRCeiz2E, In
conjuncbion ’ Campball Systems' Masterfils 12w will
interfaces with Tasmans's software,

whethar loaded from disc/tape or bosted from a
will check ths ROM identity by using the firmware

is one more command  included in the REX software on tape
cause a CPCAE4 or E£4 to emulate the ROM identity of the

Type ‘{EMULATE' and press <ENTER®

any programs that call the ROM identity routine will now ba informed
that the computer is a CPCE12E and may now work correctly,

The softwars may use some features of the CPCEI1Zs ROM which are
unavailable on the CPC4E4 and CPCe£4 machines, In this instance,
vou may be able to get information on how the program can be altered
to work on the CPC4R4 or E€4 from the manufacturers of the program
in quastion,
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3,11.4 Using CP/M 2,2 (R

CE/M 2,2 (R) as supplisd with &bl Amstrad computers will function as
normal with the Extra memovy fitte Howsver 1f you vun the INCTPA,COM
wtility the TPA avallable to CP/M 2 will be ingreas=d to 61K,

Frogeams of
frez to
use the

own devising written wnder this operating system are
memary, See section 5,19 for details of how to

i machine code,

3,12 ERROR MESSAGES

five: when
computer  does nob wnd 3 nut what you have
ructed, The softwsre may 1ssus d =pyoe messages in addition to
novmal e . the computer will give, The arrars and why
; are ilkely to occur are outlined below;-

safiwa

Whnde youw ars wsing the |
tha

of
presant

Givern 1f  youw  have  given  the  wrong
paramsters  or if variable 1is
whare thers should be

Hank unavallabile v i tried Lo & g g Dank whilch 1s not presant

Ead biank which can never be fitted

tzxd bank addres

W

The address you have
addresses range from @

is out ot range:

Value 1nvalla The bank address
data defined,
than 1, 2 ov
Larger that 18k,

large

tor 15 other
a block to be saved is

Bad window detinition

The window referenced in [SAVEW or (LOADW is above
7.

3~20 AMSTRAD MEMORY EXPANSION



DK'tronics manufacturers of powerful peripherals

3,13 REFERENCE OF RSX COMMANDS

A5 3 remindar

All the additional commands are listed balou
functions and synta,

SCREENS

—

LEAVEE
tLOA

bank 1, { swap
ank 1, [ =

~

WINDOWS

[ window
[ window

WED, { bank 3, [

3, 0 lengin b, L

ANIMATION

noHigh and Low s

OTHER

park 1, I, L va 3
ank 1, & 0 vamabls )
sank J
[ variable 1 (L enguary 1, 1 = RGN & = 5,
arcured? )
DEFINITIONS
{ tbank 1 numbar 14 or -
=Y

[ bank address 1 Address within bank @

[ swap !} ¢ or omitted means &

soresn, | means act

serean
[ start location 1 and [ lengith ) Define & bilock of original memary,
{ variable 1 Give the location of an integer

variable to be assigned for
aby,

e
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3,14 Technical details (hardwars organisation?

blocks (4 =

These interfaces add esither & single block
4K of RAM to an existing CPC4E4, £64 or &

Thus, 1f F4k (one block? is added to a 464, the
blocks,

For a given set-up, caloulate the tot
determine which of the block
to your system, The blocks are referve
original B4, block two is sguivalent to
£ and s on,

Memoary 15 actually switched in and out of the 648
TEK subblo (as are the ROMs», Which part
ariginal four 16K sub-blocks used, and any
beyond  the original £4K, 15 called  the

ermined Dy an S-bit cods byte sent to b
with tiwe two top bibts sat to
efares only to the remainilng

Control Codes
Eits DE-DO control the way
pits DE-DZ comtrol

sub-blochk

6K Map Codes
ct one of the eight maps

CODE & 1 2z 3 4 5 & 7
SUBBLOCK

COOO-FFFF 3 3% 3 3 3
8000-BFFF 2 2 2 2 2
4000-7FFF 1 1 2% 3%
0000-2FFF 0 0 e o o

The numbers ©, 1, 2
1n the osbvious way,
‘new' block, 1e block
impli=d,

the four 16K sub-blocks in
2} indica the
2 or higher, otherwize

Thus, code @ selects the original, wmapped
completely new block of £4K, the other codes ars

Notes
1, On power-up, code © is sslected,

Z, The VDU circuitry always reads from the original £4K  (block
13, 1ndependently of the code,
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3, If code 3 is used, roads from 4008 to A7FFF, on CFC 464/F£4
machines, will only return the correct data if the upper ROM is
disablad, This is &t wvariance with CFC & aperation, but is
unlikely to be a significant difference,

4, 1% code B iz wusad, addresses 4099 Lo &7FFF must not be used to run
programs, they arve intended for VDU or data access only,

Bits 05-D3, £4K Block Select Codes

DS D4 DZ BELOCK

] @ @ & ew' metoey sub-blocks came from block ¥, as in CPC

@ 0 i ]
@ 1 2 4
] 1 1 =]

Which of the above codes ave
mafary (S8R pravious remarks

ralevant to your machine depends on total

Notes

i selected,

2, a5 blorks are selectad,  This may
2 if MEMOTyY € rs are fitted to the machine, and option

links are set appro
giving & masinum of

=ly, all pattarns on Db
ra memsry,

can b2 wused,

i

3,15 CUSTOMISING YOUR CP/M PLUS SYSTEM DISC
Converting A 464 Keyboard Scan To That Of A 6128,

t run corvectly on the 464 computer
the kayhoard,

s mnd instruct convert (f

running on 2 &

o1y, OPM OPLUS into

£ of both sides of v osystem disc (sides 1 oand

e disc and type 'HCRFM',

systens wse DI Y, For dual drives wus2

o both sides),
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“
b

ot

a
A

Y

£

§
t

.

y Fut your original

Infase Wi

system disc away in a
b

agk-un YO ng disc is damaged,

safe plac

e to kesp as a

ut CEANE' and CREY anto side 1 oof the working disc,
3 Follow the instructioons in the manual to get a copy onto disc,
lternativaly, wse COFY  BANE BAS' and  FILECOPY REX EBIN' if
o hiEve transtes zoftware to disc already,
machine, then anter (F/M FLUS, Only one drive is
but 1f you bave two you must disconnect the second drive
all tha changses are to b2 made on the working disc and

sinagle drive the o

i

ED PATEH, ASM
1
(IRG 16060

fal

GFDEFH

B

. & do not press <ENTER?
e
£D FROFILE, SUR
i
EATUH
SCHRL >
=]

{Insert disc containing MAC, COM FILE)

B MAC FATCH
B HEXCOM FATCH

ERA PATCH, HEX
ERA !
ERA FATCH, FPRN

ERA PATCH. ASM

uter can use both

1 sides,

ORUM O YEAMEY then prass JENTE in responss to LOAD ADD ,

1y n CIEMULATE HOPMY then press <ENTE

yoe in bhe following, pressing <ER after =avery line uniess
stherwise written Turn the disc aver n the computer asks; -

3-24
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5, It i possible to t the CF/M PLUS disc up withiout
DE by D oprogram first the following 1f

Thie disc will now boo

- up without
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wWith &
anto
thzn wurk
with only one normald
o RO,

13 comgatible with all DR'teonies peripnerz

S LTCNmMENTS

the silicon d1sc—

wnde

1% &LLiv

= itowili faved
nformation, tre s1i
=

novmal el

iz
o b

=3

I

1t aciepts all the dooiwiad

eto},

switchang orf the poger ) the
; ;
b

tis (=R D R A

caopy Ot oyl LH/Mosyst
imptewant an addttional

you can get this

Urnce  the HwBR-1 4 f“r—"fﬂ witl trezt 1t lika The Oornad
and from the silicon 150 via tha

drivels
Fir

ilican disc 1s
BC Lot
in the orive,
businsss applicatis

=rially wseful tur single drlve CF/M systens as
progran 15 otten nearly full and neesds to s
on dise offers a cheap second drive for sec:

-

CP/M is & registerwd trademark of Digital Reserch Inc.
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&4k Silicon disc

use without the need for further
coved &4 of ba

pansion
o RAM, which is fitied as standard,

to fit the DR'tronics £4K RAM pack
The €E4r silicon 2isc operating system cannot be used with CP/M PLUS

because they would both be trying to use the second 64K of memory,

SILICON DISC MANUAL

WARNING
Ensure that the powsr to your Amstrad computer is5 switched OFF before
yiou fi1t 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

wanal  covers tws versions of  the

CRC 4ha
dasigned ts

svst

(=l
nd Upae

fit the Siticon Disc umit(s) onto the rear
a4 this ket iz labelled 'Floppy Disc
C 1t 15 labelled ‘Expansion’

The Silicon Disc will only work in conjunction with the normal disc
system, On the CPC 4 the FDI-1 mMUS be fitted, Other expanslons may
tittad into the ion sockst on the rear of the Silicon Disc
Gow Swltoh o the computer

[xih]

Triz computer snould power up &8 normal, If it fails to do so, check

G4t all the connections arvs correchly made,  MNote that all DE'tronics
ducts have & k location on the connector to ensure that there can
no aligument problams,  OTHER interfaces may not use th1= kayway ¢
ad  disc  intertface iz the wmost  familiar Hence zny
connection problems will uswally lis between the ]1cnﬂ Disc and these
EXPIENE 5, If this is the case, try reconnecting the interfaces BEFURE
mseErking the Silioon Disc onto the expansion slot, This will give you
s petter view when lining up the pins,

-
I

Amet

4-2 AMSTRAD SILICON DISC



DK'tronics manufacturers of powerful peripherals

If the computsr 00O fail to [§ra L omisalignment problens the
it ut the oo the computer wnitl the MONITOR 1%
switchad off is not digg Lo load putb s ) viia hutlt
into the moni ct the interfa Un the ool

%
the MONITOR off, »

The monochrome  wmony Lor
fau onds fore the E
a few wids, then switch

WiLEs 35 above, theo
remalv swltcfed

monitor J
switch i
of f for guit

L wait

5t

Rl onind

It is
up with
wll

tre tault
the  Unit

ATION LAk
WU RROM

ared the computer will am Pl

Unce ths Silicon
aliab

i the 3

Un a

&

Try tyvprng "1ECAYY or THCICATS

vsesd 1

All the s which are normally tor the 3
ary 1y also to 4 silicon disc, The cinly ditfecer
~hnu1:1 n._ntlu_ 15 the difference in access time tor fi1les and @

1othe Silicon Disc 1S @ty P
fies, With e for the oarecicay

When the computar is firsht swl
i shows that there 1s &l
that's £4/0568
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a lot of yiod want o
them off, The are two
a normal disc (Deive A)

Obviously that 15 not
silicon disc and ta
data to be moved from
vice-ve -

23

W Dl

aud

I
z
=t
&
@

VLOARRDIEC Meove normal disc's contents to sill
{SAVELIEC Put data ba cnto a normal disc

The tirst command moght be used st the stert o
wiove all your data to the silicon driv !

the end to move all the data oask b ({Remember the
contents of the silicon disc are lost if the computer is switched offi)}

ba e
L1 b usaed

the ' HLORDD S0 wmand transtecs ALL
Lhe silicon aisa 3 mAaxIilm S1Ze
ZWeb milicon Uisc tyom n 1 disc,

RTNIER

WS Y

v

Remember also that each disc copy will REPLACE the original contents of
the drive you're copying to even if mo files are present on the disc
being copied, The ‘{SDISC' command must be issued after wsing the
CILOADDISC', ‘ISAVEDISC' commands if you want to continue using the
Silicon drave,

o

Silicani disc
wsrmy the standard LOAD and

normal disc

rams 1

youv long oy

10 spes

and  ZAVEDI £ CHET
SIL area being It you
to BASLIC, otherwise they will ¢
s ;

Trhe tLUALD
mind tre B
AEOr T Dack
an woptioval paramater of 1 then
commnands will take action straignt away.

The  1=AVEDL Commanl can also 3 pErame
save all files onto a2 normal disc cept the files,
1f oyou have too much data on bhe silicon disc 50 that 1t
normal disc,  You may not mind losing copies of your

are often storad ssparately on your system, J1sC,
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4,3 COMFATIBILITY

CHA N, . CHALIN MERGE , CAT, DFEMIN, OFENGUT,

TO#9, LINE [NFUT 89, WRITE #9,

was written
to allow for

ely the driv atte e specifiad:

with

, ) RLURS
TOFM, (DIR, TDRIVE, 1HERA, IREN,

silicon disc as defsult

O B wid ;
silicon disc nnlass

Timg

this 13

o the Silicon Disci-

with filags opan

"o problem with logaing
the disc is RAM thers can
drives will issue all the

unit as normal: 10150 will
and the silicon disc bask 1n,

and silicon drives, |
wharse applicable, also
and BAE files for one
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4.4 USING YOUR SILICON DISC IN CP/M 2.2

silicon ¢
With

n odrive A,

then o

puteyr will up with
MOverd

sutomatically

avary bLimes,

SN e NI

and booting CFM o to see
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4,4,1 USING YOUR SILICON DISC IN CP/M PLUS

NOTE that the £4F Silicon Disc cannot be wsed under CF/M FL
ttere will be a conflicting access to the banked RAM

= wnder
uired,

Silicon disc o
v morning stari-up file O,
drive as €, The following steps

al Pt

S

1) Create & new disc with &

then press

rooom file onto the disc,

This will pracse

st bave alb

ChA PLUS wusing this disc in drive A&
1

dise will

OE ' tronics

with cury

2! Addk - [T poth the silicom

aut Fow much

alised

is run, However it

0]

. been 3
and then return
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4,5 ADVANCED NOTES

Both under AMEDOS and CRFM the
status are complied with,

The use of the silicon disc from machine code can be easily impl
by wsing FAR calls to the : nal commands and by uwsing the ©
calls as documented in the Amstrad manual, All the interfaces
Same 30
read
normal twos drivas (CTRLA to Lby will not fun
drive in fact may Jssue an @rror mMESS
prase Any divect reading and writing can b

the L4705 of geemory =

which

isting software sould run fine, T e
d write to specific sectors, formst and

inta the majin memor

¢ AR

Fie main mes

o the port

fha 1RY memory block 15 switchsd in and ot of

870, by sending the appropriate

—

Ve for the 4k backed RAM and 16
to send to the port ars

iha punbe

e if vou wish to select a bank

e

Uy 2780 ¢ BANE + 132

256K Silicon Disc

for the

There 15 a simple formula to calculate the rorvect v

you want -

CEANE ANL HECRANK /40 where BANE is @ - 15

VALUE

Therefora 1f you wish to selact 3 bank vouw wold use the following -

OUT &7F0 VALUE

To restore the original 16K block VALVE would be

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