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

All peripherals are supplied with compreshensive software in cassette,
disc or ROM format and are uswally controlled through BASIC via Q»qldent
System Extensions, (RSX's?, fAs such the new commands are prec

the (BARY | symbol which is obtained by pressing the <
together with the @ key,

Throughout this manual all command key entries are shown enclossed in the
symbiols < 3, 12 <ENTER:
The command keys are given as follows |-

numeric entries are inclosed within the symbols ' ', ie type

If the user is requived to enter valuss for the
are enclosed in the brackets €1,

commands then these

When ever the user is required to enter data for the various
the syntax is as given in the =sxample below: -

Therefore 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

AMSTRAD PERIFHERALS 3
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Lightpen is

5 patkage 1n

colour paletie

‘nudge’ control for 1 pixel accuracy
brush choice

text handling

user defined sprites

magnify

shrink

circles

rectangles

lines

curves

colour fill

taps and disc facilities
picture storage and retrieval
pen calibration utility
printer dump
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GRAPHICS LIGHTPEN MANUAIL
WARNING

This unit must be usad 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

TURN OFF THE POWER TO YOUR AMETRAD,
disc port on the CPC 484 or the
If you have a disc drive (464) then

f your lightpan via the
ch the lightpen itself to the jack socket on the
aft side of the interface,

onics Graphics Lightpen is compatible with the Amstrad disc
ve ( =1} and the DE'Tronics spesch wnit, and any combination of the
three can be used,

Mow turn on your computer,  The computer should initialise normally, I
it d not, switch off the powsr to the computer by the switch on the
monitor  and that all the connections have been made correctly,
MNow switch o Duz to the nstruction of the monochrome monitor,
you may have to wait s short while before switching on while the monitor
resets powsr to the computsr, this is guits normal,

1.2,1 SOFTWARE LOADING DETAILS (cassatt

Your Graphics Lightpsn can be wsed directly trom BASIC or machine-code
of your own, but the graphics package supplisd illustrates what
can be achieved with the lighipsn and ssrves as a wseful demonstration
of its powers, It is also a @ program in its own right as shown
by the artwork on the packaging, which was drawn using the Graphi

arogra

ey

S

mply

in the tape drive, press LAY:, and

The program will now load into the

computer then

N Y and press
is similar except
using the above
v be found in your

ENTER:
yiou nesd Lo
instructions
Amstrad man

EED WRITE @ and is NOT

sides using
rives may copy the software Lo disc,

11d ha
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1,2,2 SOFTWARE LOADING DETAILS (ROM)

required to vun the ROM softwars is to type in “llighitpan"
<ENTER®,

1.3 RUNNING THE PACKAGE — BASICS

Once the program is run, the scresn will clear to a white background
with & blue border and & menu will appear, A menu is a list of tasks
which the computer can carry out, Instead of you having to tell the
computer what to do by wsing symbols and words (like in BASIC), it
snables 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 3 circla or =2dit soms 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 ssveral 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 reguire, When the brackets are around the
ikon  you  require, press either <ENTER> key to make vyour 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
‘1Y throwgh to '5' and then <{ENTER:, This is wseful for making choices
before the pen has been calibrated, You can change your mind once you
have pressed a number key, bubt you camot use the lightpen to salect an
ikon again until the next menu appears, Once <ENTER> has been pressed
your choice is made, howsver pressing <ESCr will get you back to whare
YO Wers,

Fractice pointing the lightpen at the ikons to make choices and see
whars you geht tol!  Remember <ESC: will always get you back to the last
mend,

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

=2 AMSTRAD GRAPHICS LIGHT PEN
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Disc Connected Tape only
p
[oco| Load from [[o=] ] Load from
. cassette t : i cassette
020 Save to
- cassette

) : .
L@ | e ||| B | S
ﬁ Save to

disc
[NEXT] NEXT INEXT NEXT

—> | Menu = MENU

Foint to the last ikon NEXT' or press 'R',  Then press <ENTER:, A nsw
mend will appsar with just three ikons:-

CLS Clear the
Screen

Calibrate
Lightpen

[NEXT] NEXT
[:) MENU

The first ikon will clear the screen's contents and should be carefully
yzed!  The second allows you to enter the lightpen calibration routine,
Foint the lightpen at the calibrate ikon and press <ENTER> to confirm
your choios,

Y targst like the ikon itself will appear on the screen,  Now hold the
ightpen up against the scresn in the centre, If all is well the target
directly under the top of the pen, Increase or decrease the
and/or contrast on youwr monitor or TY uwuntil th . target
ners of the screen,  For bast response hold
he scresn, touching the glass and keep your
nt your hand shaking,

=}

;:)
perpendicul
sumpi,n»t.evj to pre

Once you have got ths targst to follow the pen, raducse the brightness
writil youw get best results with minisum brightness, The target may
Yiitter' to a3 greatsy or lesser degres bub this does not matler as you
will ses when wusing 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, If so, you can adjust the centre of the pen by using the
Amstrad's cursor

U

~
ui

i

to record this new

setting unchanged, Youw can recalibrate at

during using the program,

Do not worey i
2nough finz line drawing - wsing the
feature the pen can draw as accurately as you wish:-

for

U will reappear, lact the T ikon and pr

I
I
your choice, A new menu will appear-—

DRAW
MODE

FILL
MODE

PAINTBOX
PALETTE

BRUSH
SIZE

NEXT
MENU

5 Qe

You are now in the third menu, Fressing <ESC: will make the previous

mEny appear, Fress <EZC» again and the first menu will appear,
Fressi {ESCH again will not take you to any further menus, Select
'NEXT' to get into the second menu, then 'NEXT' again to get back to the

third menu,

1-4 AMSTRAD GRAPHICS LIGHT PEN
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XXk 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, You now know enough to

flick through the five menus and back again but do not select any
function as vy

the third ikon, & paint pals

: will be displaysd Cdifferent tones on the monochrome moniior?,

Use the lightpen or number keys ('1' to '@') select a colour/tons
The paint bowx is surroundsd by a yellow boarder, you

use this to sslect the darker colours by pointing the pen to the bo

naxt Lo the required colour,

Xk REMEMBER *%X

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

colowr/tone and press

4 to confirm your choice,
then the colour will

f y:u prass in the same and you wil
return to the last menu,

Now select the fourth , the pencil ikon, A menu of pencil
will appsar and you can act any size you want!  The bottom ikon
spray can! this produces a splatter effect like an airb

<ENTER» to sslect your pencil

When you return to the thivd menu, point the lightpsn to the first ikon
and press (ENTER> to confirm your choice, You are now in draw mode!

There should now be a clear scoreen with 2 single small cross under the
lightpen, This oross represents whare the computer 'sees' the lightpan,
Fressing <ENTE i draw & blob using the penL11 and colour/tone you
salectad, Move the pen around the screen and press {ENTER» again, Mors
blobs will appesar! I you kesp the Large <ENTER> tey pressed down, then
repeated blobs will appear and in this way you can shade in areas of
SCTEEN,

,.4‘

Now press the space bar, A continuous line will be drawn from the las
point to the tip of  the lightpen, If you are wsing a thin pencil tha
you can ksep the space bar pressed and draw seguence of lines gquite
gquickly, If you are wusing a thick pencil then you may have to move the
lightpen more siowly,

AMSTRAD GRAPHICS LIGHT PEN 1-5
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When you are fed up, try pressing and changing ‘e colours and
pencil sizes as outlined beforehand, Also try clearing the screen by
pressing <ESCH twice and going back to the sscond menu,

When you have finished making patterns on the screen using
mxds, clear the screen then enter draw mode again,  Now move
the top right hand corner of the screen without pressing any
press ong of the cursor keys and notics what happens,

= drawing
ha pen o
. Niow

The cross has now halted in ons position and can only be moved by using
the four cursor keys, This is the 'nuwdgs' feature o
move the cross to a single pixel, Fressing t
willstill have the sams effsct as before, If you pre LCOPY: then tha
cross will once more move wit ightpen, Try to draw some shapes by
moving the coross, pressing “than moving tha oross to another
point, wse the 'nudge' feature ?n move the cross to an ewact position
for say a square or a triangle, HNow press the SPACEBAR to draw a lins
to that point Finally, use the 'nudge’ to link the finsl edge of yo
shape to the s art.in:_:, point,

1.4 FILLING IN SHAPES

yiou omay wish
to re-ent

When vyou have your shape on the screen
centre with a colour/tons, Fress
Then select the second ikon, the tap! After you press <EN
will disappsar and the cross will reappear,  Move the cross so that it
is inside the shape and press <ENTER:, If you want to {3 in small
shapes whare it is difficult to move the tip of ths le_.Hf into the
centre of the shape, then move the cross closs i then
the 'nudge' feature o move the oross into the axs b fill
Then press <ENTER» as before

Watch out for shapes which have 'a leak'! Any shape which
enclosed will let the ink spill owt wntil it fills the whole
You can still press » to stop & fill whilst it is in action,
worth vemembering that whatever colowr suists at the point wher
start filling is taken as background colour, Hence you can rem
objects by filling in a shape with white colour,

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

different shapes drawn in draw mods, then fill them in,  Remember o
changs the paint colour and pencil size, You may even like to try and
fill the outline of a shape, If you wse a thick line, then you oan

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 SHAFES

Select the fourth menu:-

RUBBER BAND
TO NEW PIN

—
E $ OUTLINE LAST

RUBBER BAND

SO PAINTBOX
o PALETTE

J PENCIL
e SIZE

INEXT] NEXT
RIS MENU
For < shapes or curves, the software makes use of 'rubber
bands ' an ‘drawing pins', For instance, a curve can be
considered as a series of short lines;-
Or aven: -

AMSTRAD GRAPHICS LIGHT PEN I~
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The Graphics package allows you to define a shapse on the screen uwsing
one rubber band and up to twenty drawing pins, This feature is most
useful because just as real drawing pins can be removed, so can the
imaginary computer drawing pins,

nce you are happy with the shape you have drawn, the computer removes
the rubbar band and pins then outlines ths shaps in the current pencil

bac
meny and
A

second menu and clear the scre
the first ikon, Fress <ENTER
one wsed in draw oand fill o

=)

. Then return to this
o confirm youwr cholos,
de will appear in the

The first effect that you may notice is that
tightpen, This is because the cross is
and will only move to the lightpen when
aF pressed and waving the hitpen

= first drawing pin (ov the

the

y go and the oro will
cursor
just whers vy want it, press R
md one end of the rubber band d to

Lghtpan on
w Cross at the
anything alrea
ct, This will
field betwesn the two pins,
comz from the last deawing
I . Up to twenty

SCPEEN, Yol

Borsen, you will

even want to use the lightpen for

make
drawing

press ELY to remove
placad them,

» tooenter the fourth menu,  You
pancil to wss, then salect ikon

At pressing SENMTER: the menu
ppear,  tha s2 the rubber band, and then
path of the rubber band with the pencil and colour you have

briefly
outline t
just chosen,

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

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

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

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

& 11 [Copy cursors
4

m Text Entry

[Y.LY.Y.V oY
| I Scratch Pad

ctangles can quickly be drawn by using the rubber band to
s about these shapes as follows:-—

les and v
fy detail

ar
i

CIRCLE:-

Point on circumference

CENTRE x”

AMSTRAD GRAPHICS LIGHT PEN =9
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RECTANGLE (or SQUARE) ;-

Pin 2

1.6.1 CIRCLE DRAWING

Enter rubber band mode (ikon 1, menw 43 th
want the centre of the circls to be, (By pressing
nudge  kays)d, Then fix that cenire point by pressing
stretoh out a vubber band to become the desir
crass 1s & point on the civoum e of the circ
pin using CENTER:, than press

Once the iz defined, sslect the NEXTS fif
ENL, t the circle ikon on the top of the manu, uter
will v civcle around the definsd radius in the cwey wil

and colour,

Mote that the computer will refuse to draw & circle 1f 1t goss off the
scrasn, I G d d shor taning
the radius, or moving the centre,

he computer doss refuse Lo draw a

1,6,2 RECTANGLE DRAWING

The procedure is almost the same as for the
the two points defined ars the ends of one of
the rectangle, When you enter the fifth menu, sel
(the rectangle) and press <ENTER:, The computs
rectangle around the diagonal you have just
pencil and colour, it does not matier which
goes, as long as 1t is not a horizontal or vertical

ond  ikon
draw &
currant
nooyour diagonal

MENU REFETITION: -

You may have noticed that e nd palette :
than one menu, This is just to make selscting of oolouwr and penci
easier,

ko)
i
=
]
s
ot
m

ONS ApQeaT On W

ot
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1.7 COPYING, EXPANDING AND SHRINKING

Often when you have drawn one complicated shape on the screen, you want
& Copl f it Copies can be easily made, or aven copies which
gger or smaller than the original,

To de strate this facility, first clear the screen, then draw a circle
in the centre of the resn (s2e section 1,6,1), Now enter menu five
and select the third ikon, Fress NTER» to confirm your choice, A

sub-menu will appear containing only two ikons: -

I . 1 Copy and
iR Expand
g | - _I
-y
| Shrink
L .
The first ik the copy with possible magnify, The second
ikon is the copy with possible shrink,
lect the first ikon, and press <ENTER>, The menu will disappear and
circle will be on the scresn, Somewhere on the screen will be a

sat of gresn ghter on monochromed flashing corner brackets,

wave the lightpsn on the screen,  The brackets can be
positioned in the same way as the rubber band cross, Use the cursor
kays to fix thae final position of the brackets,

The brackets surrcund the block which youw want to copy, Try to get your
circle intn the centre of the bracksts, If the circle is too big (which
it probably will Be!), then try the following:-

I, Fress 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 1-1
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Even after you have changed the size of the brackets, you may move them
by pressing the cursor keys unshifted, or moving the lightpen while
pressing <COPY:,  Motice how the bracksis will not go off the edge of
the screen,

Now that you have the area of screen you want to copy defined, you need
= computar whare to copy it to,

There are now two sets of brackets on the screen (althouwgh

press <DEL» they are on top of each other), Keep <COPY:
the lightpen on the screen, Notice now that the second
cursor 15 blue dark on monochroms? and flashing and that the first
set of brackets is no longer flashing, Hence it is easy to tell which
bracket is under lightpen control by which set is flashing, Fressing
{DEL> again will swap back and forth between the two cursors, Now when

Vi ter the size of brackets, you will affect the size of both
CLrSD

Move the

f brackets to a different position, uwsing the
nwdge ' feat al satting, Now press <ENTER», The computer
will copy the a of screen in the first set of brackets into the
second sat of brackets,

When the copy is complets (the speed of copy depends on how large the

rackets are), the original gresn/light set of brackets will reappear
and  you ‘tan do another copy, Fress to exit when you have
finished, The green/light brackets stay in the same place abt the same
size, so for multiple copies, simply press <DEL: and move the blue/dark
'TOY cursor to a new position and press <ENTER:,

Fress <ESCH to return to the fifth menuw as normal when you have finished
with copying,

1.7.1 HOW TO ENLARGE AN OBJECT

Clear the screen and draw a very small rectangle in the bottom laft of
the screen (about six pixels high by esight wide) (see section 1,620,
Whan you are in menu five, select the third ikon (the one with two copy
cursor brackets), Now select the top ikon in the nesxt menu, (the one
a small green/light copy cuwrsor and an arrow pointing to a
lue/dark copy cursor), As before, move the green/light set of
so that they just surround the rectangle you have drawn, (Do
not make the cursor too big yetl,

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 press {ENTERX
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
happsns, 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 repeating the above instructions, but prass '3' instead of ‘2', '3
stands for treble size, Try once more using '4° for quadruple size,
The keys '1' to '4' set the magnification factor whare ‘1 is the same

size as original,

When you are defining the positions of the two cursors try setting
magnification '4', then increasing the physical size of the cursors by
pressing SHIFT and the cursor keys, As you increase the size of the
green/light 'FROM' cursor, the size of the blus/dark 'TD' cursor
accordingly, When the blus/dark cursor gets too big it will revert to
lower magnification, sventually the oocursors will be the same si
Because of this you may nesd to do some copies in two or more stages,
Howavar if you then shrink the physical size of the green/light set of
brackets, then the blus/dark set will attain the maximum magnification
up to that which you have set,

1,7.2 HOW TO REDUCE AN OBJECT

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

NOTE: In this mode the arsa of screen is copied from the blus/dark set
of bra the green/light set, Do not mix up the two or alse you
may lose your picture by copying a blank space onto your picture!i!l

Draw a large rectangle in the centre of the screen wsing the thickest
pancil (the fourth ikon on the pencil menu) (sse section 1,6,2), Now
enter the copying sub-menu and select the second iken, (& largs
blus/dark cursor with an arrow pointing to a smaller green/light set)
The menu will disappear as normal, The green/light cursor is still the
smallar of the twos cursors, Frass a numbar ‘1" to ‘4" for reduction
factor, ‘4' is four times smaller while '1' is the same size, Now
prass <DEL> to allow you to move the blus/dark cursor around  your
rectangle, use the <SHIFT: key and the cursor keys to enlarge the size
of the brackets,

Uge the <CTRL> key and cursor keys to rveduce the size of
brackets Now press <DEL» again and move the green/light set of brack
to where you want the area of screen to go, Fress <ENTER: and the
rectangle will be shrunk into the green/light copy curser,

It does not matter if the two sets of brackets overlap, howsver 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 may wipe out a few drawings on the way but this is better than
losing a screen you may have spent hours designing, Remember if you are
unsure, press <ESCk and start again rather than forgetting whether vou
are in expand or shrink mode! Once youw can use the copy cursors
skilfully you will be surprised just how wuseful and ‘'simple' they
become,

AMSTRAD 6RAPHICS LIGHT PEN 1-13
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1,8 ENTERING TEXT

If you want to label any of your drawings then use the
WYhen you are in the fifth menu, sslect the ABC ik and 5
to confirm your choice, A sub-menu containing thre LONG APREArs| T

HORIZONTAL
TEXT

VERTICAL
TEXT

O PAINT
PALETTE

suitable colour/tonse using the third
for horizontal tewxt, Affer you press mEny will
and a single block curscr (like the A oned will
reprasents where text will appear, Move the cursor by
down, and moving the lightpen around the screen,  You can

then sslect the

e the wt by using the cursor keys to nudge the curs onE

time, Now type what you want to write using the whoard,

tandard characters are available as normal, The text will

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

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

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

Interesting effects can be obtained by writing text twice, offsetting
the second piece by one pixel vertically and horizontally using the
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 same
taxt in the background colour,

1-14 AMSTRAD GRAPHICS LIGHT PEN
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You may wish to use characters from the Amstrad character set which are
not available from the keyboard, For example characters 160 and 161 are
usaful for french t To enter these characiers you nead to look up
in your Amstrad manual, When you require a special

the character's code

actar, whi antering normal text praess B and then entaer the
c acter's code wsing numerical  digits, For  example the
character numbar 1680 is entered az: -
LG
need to press JE| > * the wacter o appear,  FPressing

delete

the char f the code of
e of t ype out THREE

using precading zsvos if SATY, s > the character
number 4 is red as;-

AB =004

entering the digits, then press space and start

1,9 FINE DETAIL AND ALTERATIONS

When you are trying to draw very
may be in a different col

2an could be

scratch pad' has been used to allow very fine detail
the whole sorsen,

a small circle on the screen (one with a radius of about 6 p
>, 1) Now select the last ikon in the fifth menu (tha one
a pad), Another sub-menu will appear as follows:—

r-mwa SCREEN TO

L SCRATCH PAD

EDIT
SCRATCH PAD

i SCRATCH PAD
‘ TO SCREEN
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Use the top ikon and press <ENTER», (This represents a screen to pad?
The menu will disappear and a red or dark bracket cursor will appear
similar to the copy cursor mode (see section 1,7), These brackets can
moved wsing the <COFY> key and the lighipen, or by using the cursor
o nudge the brackets to a single pixel, Notice that this set of
is & single size only, Move the brackets so that they surround
circle, (If your circle is too big, then you may need to re-draw
When }%L& have the circle in the centre, press <ENTER>, thiz
imn of scresn is now ‘blown’ wp to & size where fine detail can
2asily. be dons,

At the very bottom of the screen is a band containing the ink colour,
Fress the keys '1' through to '@' on your keyboard to select a colowr

within the scratch-pad ONLY, If you press the key labelled <CLR: then a
ial transparent colour will be used (sown as vertical bars), This

i be copied from the pad and hence will let the original

scresn show  threough, Mow point the lightpen at the

by pressing CENTEF iq the

J you will be abl
colour, Uss white

bBlank oubt any mi

e to plot pix
es,

than the lightpsn in this mode are the cursor
= the flashing cursor around, Once they are
lightpen until <CORY: is pressed,

i)

lightpen or the cursor keys, alter the civcle, Now prass
el the sub-menu will reappear, Now select the third ikon (this
5 pad to the screen) and press <ENTER: to confirm your choice,
The red brackets reappear and pressing <ENTER: copies the contents of
the scratch-pad to the area of screen inside the brackets, If you don't
move t brackets, then your circle will be ‘updated’', If you move the
brackets by holding down <COFY: and using the lightpen or by nuwdging the
brackets, then multiple copies of the circle can be created,

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

I1f you want to create your own hign-resclution object then clear the
whole pad to a background colour; Select any colour using the '1° to
‘@' keys (a good idea would be to wuse white, key '1'), then press <{CTRL»
and <TAB» together, The screen will blank to the selected colour, Now
select another colour and use the lightpen or cursor keys to draw &
graphic object, Once you have finished press <ESCk and select the third
to place the contents of the scratch-pad onto the screen, FPress
and move the bracksts around, Fress <ENTER: again to place the
object anywhere on the screen,
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You may alveady have a complicated background onto which you want to
place an object without the background being removed around the object,
If this is the case then simply design your high-resolution objsct on a
transparent background (selected by pressing <CLR:), If you have picked
up an object from the screen with a set background then whilst in edit
mode change this background to transparent <CLR) or select the sams
colour as the background and press <SHIFT: and '%', This is to save Viou
the trouble of manually changing all the background to clear,

The use of the scratch-pad, although seeminly complicated helps to
alteration to parts of the screen very gquickly and accurately,
Fractice using the pick-up, =dit and put-down sequence to adit VoL
pictures, Also be careful not to forget you are in put-down mode when
you try to pick something up, the result is the writing over of what YL
originally wanted to edit (and much displeasure to say the least!),

1.1@ USING TAFE AND DISC DRIVES

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

There are two sections about tape and disc which will be of interest,
and those are (1) saving the Graphics Package itself (including putting
the tware onto disc from the tape) and saving piciures you
craatea,

The first one is considered next,

1.11 BACKING-UP YOUR GRAPHICS PACKAGE (czssette version:

The software is NOT protected because users with disc drives may want
transfer the software to their discs, Secondly the software is sa
using D WRITE @; users may wish to resave a copy in SPEED WRITE
Finally kesping a back-up is always recommended, and saves the trouble
of ordering a second copy when you leave the tape on 3 magnet!

1.711,1 TO LOAD WITHOUT RUNNING:— (cassette version)

In all cases, the Graphics Package needs to be loaded into the computer
as ocultined below,

1, If your disc is attached then type 'iTape® and press <ENTER>,
2, Type 'LDAD "LPEN"' and press <ENTER:,
3, Put the tape in the tape drive and rewind the tape, Fress <FLAY:

then press any kay, 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 '35 STOP' and press <ENTE

gl

Now type ‘RUN' and press <ENTERZ,

]

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

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

The complate program 15 now in the computer,

1.11,2 TO SAVE TO TAPE:-— {cassatte version)

1. Select the spesd of taps you want to use)-
Typs 'SPEED WRITE @' for
Type 'SPEED WRITE 1°' foy
2, Place a blank cassetie into the drive, It needs

five minutes of tape on it (or left on itl,

s Type:—

SAVE "LFE
“PROG" ,

thEn any
ion,

; cey,  You will need Lo press any
j twice again for =ach

1,11,3 TO SAVE TO DISC;—cassette versiond
1, Type '"IDISC' and press <ENTER:,

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

3, Type:i—

SAVE “LPEN": SAVE “"GRAFH", B, 6088, 700, SAVE
YPROG", B, 32768, 975@ and press <ENTER:,

NOTE: You may wish to uss EED WRITE 1 whaen saving pilciures (ses
section 1,12}, If so, before saving a copy of the program onto tape or
disc, add this line:—

35 SPEED WRITE 1

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

Once you have completed a picturs, it can be stored on tape or disc for
=0 use saction 1,14), The very first menu contains the ikons
uh‘ch control saving and loading,  Fress < as many times as needed

to raturn to the fir mend,  Whether you ha a disc drive or not, the
botwo ikons e;rw:ant tape to computer (Load), and computer to tape
If you have a disc drive af wid then you have the option of

isc and thers are two more
and the computsr to disc (Saved,

represanting disc to

the sscond il (tape? or the fourth ikon

will ask for a name, to be typed from the
snd numbers are allowsed, If you uss disc then a
other pictures and amount of fres meEmory will
o divectory only, pre S to abort at
in the name, the compuisr will save the
will ¢ some time, and the computer will
mooyiou h«w many has saved, On disc, the computer will
rioto the main menu after & short time, unless an error occurs, If
arror do acour th a message will be displayed, you may =ither
it 1 &rrors errors etc, or press any key
4 will reappear fHen you may neged to change the disc
save to picture,

frequently (especially if you
filling the

chfur

SPEED WRITE @,

saved with the same name and the
using the B extension, Consult
;.Hxar with the Al RAD Disc Dperating

drive, pictures
will raname the old
nual  if you are unfa

i tape select ikon one, or ikon three if you are
ara using taps then ‘rhe computer will load the
the cassette on the scr er:n, This need not have

:gv::d by this package, If all goes well, eight blocks will
the computer The computer will \epn rt on its progress as

Any arrors wi 11 ba reported and the action you need to taks
or &3, if the disc read error occurs then the
Cancel" is displaysd,

upon  the erp
“try Retry or
1t the files which are output are standard binary files and can
in your own BASIC or machine code programs, (See section 1,11
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1,13 USING PRINTERS

To obtain & hard copy of your pictures (or any others you may have
created without this package), it is necessary to load the second
program on the tape supplied with your Graphics Lightpen, This program
doss not support any specific printar but it converts the colour data on
the =screen into a form which printers accept their data, This data can
then be very quickly output from a BASIC program designed to suit YOUR
orinter, Two example BASIC programs are included for EPSON and AMETREAD
From thess and your own printer manual it is hoped that any
ich tan be controlled normally from your computer, can be

nsion parallel printer ports, many of which
ven, can very sasily use thess poris instead
iz possible because all the printer handling

fAmstrad one,
ually done from B

can make any copies you nesd Lo have saved your ploturs on
MNow reset the computer and follow these instructions:-—

Commect  wp  your  printer  and make sure  that it is  working
sctly,also connect the disc drive if you are going to be using
discs,

2, Switch on and type 'MEMORY 299%' and press {ENTER:,

Load the second program on the software cassette, It is found at
4 of sither side, Fast forward the cassette until you are
t the snd of the cassette and type 'LOAD "DUMPMC"' and press
If the program fails to load then rewind the tape and try

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

3 MEMORY 9993;MODE @
@ S=5POKE 40003 POKE 40064, 0

INPUT “NAME OF SCREEN"; Y$,LUAD Yé

CALL 40006 REM REMEMBER TO LOAD DUMPMC FIRST! (STAGE )
@ WIDTH 255 FRINT #3, 3HR$(27);“A";CHR$(4);

2 THEN L=l L~

TO DiLA=C:FOR I=1 T0 L

" CHRS(50); CHR$(0) (FOR K=1 TO £6
& CHRECFEEK(C)/16; 1C=C+ 1NEXT K, 1

FOR =1 TD 20 :PRINT #2, CHR$(PEEK(C) AND 152;
140 C=C+1:; NEXT ¥, IPRINT #2:NEXT J
156 END
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i

Type 'RUN' and press <ENTER:,

o

In reply to the prompt ‘NAME OF SCREEN' type the name under which
you saved the screen, or just press <ENTER: if you are using tape,

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

o

(You may wish to SAVE the above program yourself to save retyping
it avery time you need to uss it),

1,13,2 AMSTRAD FPRINTER EXAMFLE:-

that

The procedure is almost the same as for the EPSON printer ex
the program for step 4 is as follows:—

MDDE @

S POKE A0004,
“NAMt DF SCREEN"; YﬁLDAD V$
3 (.QLL 4umm

1@ MEMDF\Y

NEXT 1,1

140 L=L+1 .IF L E-t THEN
15¢ GOTD 119

1,13.3 ADVANCED INSTRUCTIONS FOR PRINTOUTS

Wnile the BASIC program in ths two above examples looks complicated,
most of the hard work of converting the scresn into data has already

been done by the machine-code program you first loaded, The BASIC
program  simply outputs the data to the printer after sending the
respactive printer's control codes, If you have one of the above

printers then you nesd not worry about the next section, however YOu may
have a differant printer or simply be interested so let's g0 through the
EFEON printer program step by step to see what is happening:-—

After setting MODE O, the program sets two variables in the machine-code
program, The variable S sets the size of printout, Location 40863 is
then altered to that value to inform the machine code of the size YioL
want,
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On the EPSON there are a possible 439 (in single density mode? pixals
across the paper, This means that is the capable of displaying the
largest size of output possible from ¥ achxﬂu code program, On other
printers however there may be less pi and hence 3 Sma
size may need to be used, S (8 ko 5) on
SON printer illustrate

an

and

1 =

=1 5 5 and

S = = s and

5= L5 5 and i
= = and diwn
5 5 and diown

For  your ;:\ int you will nesed up in yo
many ol your printer is capable of printing in one
value of 5 that is smaller or sifui value,

v printer manual

Than

As any printer prints, the head will print a numbsr

LCAL so this is how the o from the screen
arting fi ion 19080 in memory, data is created whe
resents Tumn, The =n has Lo
its way, and the POgran T
to the printer,

nesds Lo contain
u:m'rlr:u»‘ bit of the 3
il significant bit of the
use € and it will be clear
DHCGU1E the printout will be upside down!

location
at the most

Line loads the scrsen from tape or
command makes sure sirssn has
screen always starts at 42102 in memory,

Line 49 calls the machine code voutine and fills the memory
Amstrad frnm 106086 onwards, the actual amocunt of data depends
size valuw Fop @ , 24K of memory is needed,

Line 5@ commands the EPSON to move just 4 pixels betwsen every line,
You may nesd to consult your printer manual to find out how to set the
distance between rows, In some cases it may not be possible to set a 4
pixel line setting, In this case you may have to set a 7 pixel 11
setting and output 7 pixels of data at a time, meaning that the ':u_nt{x::m
row of pixels in each line will be lost,

It is necessary to note that the Amstrad's CENTRONICS parallel port uses
only 7 bits, ‘a.'hlle this is industry standard, the EFSON and many other
printers use £ bits,
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Yith only 7 bits you may realise that is impossible to send 9 pixels of
data in one instruction to the printer, Hence on the E fand more
than likely on your printer) it is necassary to send the top four bits
and then the bottom four bits seperately,

-

variable D is calculated, D stands for depth and is sither
59 lines nding on which size of prinout was selected
line L is L is the numbsr of
£ Hencs e the largest size of

value of L is The data is output as
bytes and not as a block 489 bytes for one reason,  When
of data to be printed is sent to EFSON, then EPSON
s & low and high byte value,

If 489 wars
and 1 high, ie (1%25&

ried

you would get 224 low

Dus to the

it iz impos to sand the valus

is safer to send blocks of 99,

2 been created, the program sets © to 10000
o 19898 onwards,

25 (or 5@ if double
} going through each

¥ ogoing the
Then there

1ly the printer
Lufzur data ' CHRS$C

Some printers use bit 7 baing a 1 to designate high-resolution
data, If this is the case with your printer, then your printer will not
produce high-resolution with the AMSTRAD at all,

are now read from memory and sent out to the printer, Note how
4 bits are selected by dividing by 15, Finally a carriage
nefeed is sent,

Line 128 onwards repeats the same data but this time the bottom 4 bits
are sent by masking out the high 4 bits, (Do not worry if you are
unfamiliar with '/16 and 'AND 15°, just believe they seperate the top
and bottom 4 bits!)

Do that's all
printer manua
printing, ™

there is to itill If you are confused, try reading your
L thoroughly, especially the sections on high-resolution
y using some of the examples in the manual and changs the
EFZON  program  to contain sections relevant to your  printer, Also
instead of kesp loading a screen from taps or disc, delete line 2@ and
replace it with this line:-

TO 15:FEN J:PRINT CHR$(E4+1)::
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This will print some different coloured letters on the screen as a tast
screen,

The authors sincerely hope that presenting the printer routines in this
form will allow greater flexibility to use any printer which supports
high-resolution graphics,

We hope that it can be appreciated that thers are hundreds of different
orinters which can be used with your Amstrad and a single printer
routine could never support all of them, The above information should
maks 1 sible to support your printer, with as little affort on your
possible,

7.14 USING SCREENS IN YOUR OWN FROGRAMS

The screens which are saved from the Graphics Package as standard binary
files,

These can be loaded into your programs simply by using a line such as;—

48 MODE &
56 LDAD “NAME®

Where the 'NAME' is what you called the screen when you saved it,

The colours used in the Graphics Package are not the sams as the colours
assigned when the compu iz first switched on, Hence you nesed to re—
define the INKS before y the pictures in the correct colours)-

1@ BORDER
28 DATA Z

I,A;NEXT I

]

1f you like you can load the screen into other areas of memory by adding
a load address on the end of the above statement|-

39 MEMORY 123999
49 LDAD "NAME", Zoooe

This will load in & scresn ab 20060 in memcory, If you are doing this,
remenber that your BASIC program has less memory than normal ,

Vou could even write a short machine code program to move the picture to
the screen when you need it like the one below-

6@ MEMORY
78 DATA 2
96 CALL 1

3 RESTORE 7@ FOR 1

,0,64,17,0,192

 TO 19961 :READ AFOKE I,AINEXT I
V237,176,720

-~ N
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This will move the screen which has besn loaded at 28089 onto  the
SCrEsn, You may even like to blank all the inks before you make the
transfer to make the picture appear immediately,

80 FOR I=6 TO 15:INK I,@:NEXT

Then switch INKs back on again;-

199 RESTORE 20:FOR I=0 TO 15:READ A:INE IANEXT I

If you 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,

T

B MEMORY 16

FIOKE 16
26 MODE 1:1
FRINT® _
FRINT® "
56 PRINT®

S=5:REM NUMBER OF SCREENS TO BE DISFLAYED

70 DIM N$(S)

(FRINT “DELAY BETUEEN SCREENS (10 - 6900
3 INPUT

15 PINTCD) OR D<18 OR D>E665 THEN 140
160 D=0-5
176 MODE ©;RESTORE 176:FUR
DATA 26,1
80 NS=0:FT=1

o LOCATE 1

OR 1=1

PIME:LOAD N$CI)

WHILECTIME-T)
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1.15 USING THE GRAPHICS LIGHTPEN IN YOUR OWN PROGRAM

Your program could be as complic
simple as a telephone dirvectly p
lightpen to save using the keyboar

=d as this Graphics Fackage or as
gram, Dut both are improved by wsing &
4 for cholces,

Listed below are two programs, one in BASIC and one in machine conde to
allow you to read the position of the lightpan on the soveen,

17 (L=INFORTFOO)  OUT &1000, 16 HEINF(RIFOe?
Y=L/ 48 X=L-YE40

-

, would return X the position o
lightpen, X ranges from @ i @ to 24, This
is irrespective of which mode you use, & in MODE 1
graduation repressnts one character squars,

i

(. Thé’ ' 1
ol Lo

may have to De altersd by one or
or talevision,)

two b0 suit your

IN MACHINE CODE:-

CODRDINATES: LD BC,1C80H
L A,17

ouT CCh LA

- 1 K

s opair to 10ee

=r positlon

ouT oy A
LD BC,1FeeH
IN H, (G ; read high order position

; remove constant offset

; divide by 40

LO0F;

SBC HL,DE
JR C,FINISH
INC C o € is Y position
JRLOOF

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

This routine returns the X and Y coordinates in the EBEC register pair,
wheres B=X and C=Y,

1-26 AMSTRAD GRAPHICS LIGHT PEN




DK'tronics manufacturers of powerful peripherals

Tha tws po

menus or need to

tines above could simply be included in a program which usss
select choices from anywhere on the screen,

EXAMPLE: -

tester, Type it in carefully then

es will be drawn, The word HERE
and you nesd to point the lightpsn to

Ten times the computer will select a
ill than bs glyen the lowsr the scors
wast was 2 seconds!

you want, or expariment with writing

Y1) HND

CY=14Y1 AND ’(+J
GOTD 160

(PRINT®
~T3NEXT N
PRINT*YOUR TIME WAS";INT(TT/
56 NEXT :LOCATE 1,

Y +REM -5

TL=INFORIFOR)  DUTEICO0, 16 HEINF(&TFE
292 ¥=L/49  i=l-Yikdn
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1.16 REVIEW OF GRAFPHICS PACKAGE COMMANDS

refarence once you have gong through
njuncti with section 1,17 showing

Menu 13 3
H

3

3

Menu 2 ite Background 3
3

Menu 3: 1 )
1.4 )

2 i ! !

Fencil 1 ¥

oo

tion 1,5 & 1.6

pins FYr Lo move rubbery
to finishl
bands

ar /Tone

ure and

Nt

4
g
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Menu 5;

Y
ot lined
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1,17 MENU SCHEMATIC

GRAPHICS LIGHTPEN

MENU 1 MENU 2 MENU 3 MEN

\
oo Fane LS CCCCC DRAW
S 4 e | UL | sereen m
"y =
TAPE L
SAVE
(= osc | /N  |cauerate
8 oao | £ L ) |ucHTPEN
pIsC

»

OOOOOO

SET
PPPPPP

AR O
RERST N
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COPY MENU
. j
£ EXPAND
Lo |
-y
e SHRINK
i Ju
H
RUBBER Circle
BANDS
:>T O TEXT MENU
ﬁ OUTLINE Rectangle VERTICAL
TEXT
o HORIZONTAL
e COLOUR TEXT,
SET
COLOUR
SCRATCH PAD
MENU
SCREEN
TO PAD
EDIT
PAD TO
SCREEN
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SPEECH SYNTHESIZER

'ver uses the popular speech chip, which
abulary, It is supplied with & tewxt to spaech
creation, Every thing you wish to be
i t having to use special control
.l“emely 2asy o use, ThE i

inx., :

on the back
a.ra:p' if i which

*ﬁ?ﬂugh

synthesi
unds  (al

the alphabet,
nt words, Forp
"hcit-". When you speak
ents because you know just how the word shoul
& 50 2asy with a comput
ing code fiware st,Jph_’
=k is ussd for

ah thers are
Losound wha

L T
automatically
4 sound, T 15

o this mode of
contain the rules and

the English Language, For ccept after ()
allows the user to anter s to be spokan’ in normal

are 18 new Basic commands which control all the functions of the
making the synthesizer very 2asy to use, ie to say “Amstrad® YO
19 FRINT "'Amstrad'", You can even control the speed at which
or use the synthesizer to create sound effects on a fourth sound
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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

lead must

i the

The Jack
oubput on
inter

expansion port,

on the interf

right

right so
H

2,2 SETTING UP AND USING THE STEREO AMFLIFIER

iz located the right hand side of the
left hand side of the interface for

(Enter?,

You can now adjust the volume to the required level,

Just below the volume control is a small hole, this is the balance bty
the laft and the right channels and is factory set and should noi reguirs
adjustment,

To check the balance type in the following program,

channal,
chamnal,

RUN <ENTER:,

You should hear the tone change betwsen the left and right speakers, TRk
is necessary to adjust the balance you should use a small screwdriver, The
internal speaker on the Amstrad should be turned down (right-hand end for
the 464, rear right for the 6122 computer? as the mono output could distract
from the effects of the stereo output,

=1
=]

2-2 AMSTRAD SPEECH SYNTHESIZER




DK'tronics manufacturers of powerful peripherals

Any sound that previously came out of the mone internal speaker will now be
sent out via the interface in stereo, A1l programs that use the sound in
any way (ie commercial software) will now output through the interface,

2,3 SPEECH SYNTHESIS

ordd

The Amstrad speech synthesis utilises parts of ths spoken w
allophones, These are actual sounds that g0 to make up speach, T
allophone speech synthesis technigue provides the ability to synthes
unlimited vocabulary, Fifty-nine discre speach sounds (allophonss) and
five pauses are stored in the speach chips internal rom, In the past,
Speech Synthesis has required large data bases to store words becauss avery
word had to have its own set of data, This method of speech synth s is
slightly clearer than the SPOZSE speach chip but would regquire at least ©
weda bytes of memory to store the English Language, This is obviously not
practical, Therafore, for the home computer the SPOZ5E is the ideal chip,

2.4,1 SOFTWARE LOADING DETAILS (cassetted

The softwars cassetts supplisd with your Amstrad Spsach Synthesizer has been
recorded in speed write © and spesd write 1, To load press the gree
control key and anter (the numeric enter), Note that if you s
using the CPC &6 cassetie playsr

The softwars 3 8 thie cater, this s=nables
you to load a run the software to part of the basic
ory map, This is because other ¢ b2 running in high memory

disc softwars), The second part is the machine code to run the text to

spaach convarter, this is 4K in lenghl

After the first part has loaded the screen will clear and ask for tha
load address, This should be a high address in the range of 16324 to 29000
@08 is a good address),  The roubines will automatically lowsr HIMEM so
that basic will not run into the machine code it is important to remsmber
the load address if you intend using speech from machine code,

Once the sscond part has  loaded  the machine code will perform  the
initialisation routine and print the copyright message on the scraen,

2,4,2 SOFTWARE LOADING DETAILS (ROM}

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

0 '

All that is required to initialise the Speech Rom is to type in
then prass <ENTER:,

| speak

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

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

Turn on the interrupt to read the buffer, (spesch ond

Turn off the interrupt and stop reading the buffer, (speach off)

PFEEDR n to feed the spesch buffer divect and also for  sound
iz followed by & maximum
PELUE buffers,

This command the spesd at which the words are spoken, n,
iz &

to fhewmt

to spesch' wsing print "'

t only, ie
will not be spoken,

from all print tputs, Anything
istings, arrors, ready will
THEM DN -;L"“N),

1,3 As 1OUTH, 2 but text is spoken and printed on the soresn

and 10UTH, 3 can only be stopped by the break key,

during extansiv inting in 1OUTM 2 or 3, the computer may ssem ho De
nsive to th This is du the speech buffer besing full

= B?e
1
1

=
sic waiting wuntil there is sSome move SP3

ey pPeSVEU until Basic scans for it, then
ADY while continuing o say the
or up tooa minute,

commands are only available on the Rom version, Thay arai-

the value of the free memory in the speech buffer, This is
follows ;-

an=a
Plaft, @a%
print a¥%

With the buffers empiy the result would be 258 bytes,

2-4 AMSTRAD SPEECH SYNTHESIZER




DK'tronics manufacturers of powerful peripherals

LEAY, This command is the normal way of getting the unit to speak, It
uses the text to speech convertors, The correct syntax for
the command is:-

EE4, B1Z8 computers: lsay, "the cat sat on the mat®
464 computars: a$="the cat sat on the mat":lsay,®a$

2,6 SPEECH SYNTHESIZER
The speach synthesizar can be wsed in various modes,

&} DIRECT- WITHOUT SOFTWARE SUPPLIED,
D) USING IFEED COMMAND,

£) USING THE TEXT TO SPEECH CONVERTER,
a3 USING PRINTING MODE COMMANDS

2,6,1 SPEECH CONTROL DIRECT FROM BASIC

The speach chip is in the 1/9 memory map at location &FBFE, It is possible
ta send dats straight to this location but the correct allophones must be
worked out and converted to data, Also the program must find out when the
speech chip has finished saying each allophone by reading from 1/0 locations
HFEFE and waiting until its valus is less than 128,

mple shows a program to do this, to send this data

The following simple
to the speech chip,

16 FOR X=1 70 2:REM Length of data statement,
29 IF INPCRFBFE?»127 THEN 22:REM Wait
for chip ready signal,
39 READ A
40 OUT &FEFE,A
56 NEXT X:sTOP
£8 DATA 2£,16,55,1

(s

21,8 :REM Amstrad

This sxample is using the spsech chip in its crudest form and requires that
the component parts of the text to be spoken are converted to data, To do
this use the allophone table on page 47, also ses the dictionary on paga 49,
An example of the word "COMPUTER" is:-—

WORD C O M P U T E R
DATA 4z, 15, 16, 9, 49, 22, 13, 51, &

NOTE: That at the end of the data we send 3 @ to the speech chip, this is
to stop the last sound from sounding forever,
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2.6,2 USING THE |IFEED COMMAND
This requires that the software supplied is first loaded (casseitte version?,

smmand is an extended basic command, This command allows you o
a into the speech buffer and output it under 1nferrup control
nt} Once the data is fed into the buffer (this is done in
) the computer can carry on with its next task, It is
(zee section 2,£,1) and requires. that
verted ints data by using the allophone table, (see allophone

m:+

Whan you

= computer will say DECTROND Lupss

the dictionary on page 42  for other =
mawimum number of parameters that the IFEED command can accept is .

mode of operation is much sasier than th direct basic mode but still
uires that you convert the text into allopho wes, 1t has been included in
= mainly for sound effects and can be looked upon as the fourth

mplas or construct your own,

3.—*—

)

TFEED, 41,47, 47,
il ﬁrnj e a

:ﬂockxﬂg sound

You can try any numbers from 583 for diffevent ef fects,

2,6,3 TEXT TO SPEECH CONVERTER

hing-code software supplied is mainly devoted to this mode  of
0f the 4K of machine code 2,5 is used as tables which contain
tha vuLe: and sxceptions of the English Language,

This is therefore the most important mode and allows speech to be ent red in
normal English without any converting of data by the user, The softwara
must first be loaded,
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The text to spesch uses two new commands -

‘ON This command turns on the speech interrupts,

OF This command turns off the speach interrupts,

FRINT "'Amstrad'”
The above example is the Syntax for using text to spaech,

charactar after the first speech mark is the control character which
the computer that what follows is not to be printed on the screen but
o be sant to the speech routines,

The sscond chiaracter is the end mark,

All text to be sent to the speach chip in this mode nust be enclosad by
these characters,

The ' character is the shifted \ key which is to the right

The téxt to spesch converter is best

Enter this program into the computer ;-

19 1SPDMREM Turn on speech i
26 PRINT "'THIS TALEING'"

Ling 1@ is only necessary at the start of the Progran,

NOTE: &raphics characters within the text to b
produce unusual representations,

L

spokan will be ignorved or

The texi to speech can handle 99% of all English words, There are a fow
which rause the text to speach slight problems, This is mainly becauss
while there are rules for constructing words ie i before e except after c,
thara are more sxceptions to the rules of the English Language, Thesa

vroblems can all be overcome by slighty misspelling of the word,  Type in
the following,

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

PRINT “'SILICKON'"
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The word now sounds correct although it has been misspelt, with some words
it may be necessary to experiment with spelling although this should be
rare, Spesch can also be sent to the speech thip using string variables ov
even string expressions,

EXAMPLE  ~

19 LET A$="'SPEECH'"
3 1SPON

FRINT A%

Speech can be used from the input statement, &3

1@ [SPON
2o INPUT "'WHAT IS5 YOUR NAME'" A%

Spesch can be used wsing string axprassions, egi-

16 1SFON

FOR I=£5 TO 99
PRINT "'";CHR$(I) ;" "
40 NEXT 1

2,6.4 TEXT TO SPEECH BUFFERS

buffer to hold
outputied by

The text to spesch convertor uses two ram buffers, the &
the words and the speech buffer to hold the data to
interrupts to the speech chip,

The text buffer can hold 188 characters while the speach buffer is bigger
and can hold 256 allophones, It is possible to fill the text buffer and if
this is allowsd to occur then any characters sent to the buffer while it is
full will ba lost,

The speech buffer will hold shout 45 seconds worth of spesch and will
conbinue to talk after the program has stopped or the break key has been
used, There are two ways of stopping this, after all 45 seconds of unwanted
speach could be a bit nauseating,

If you type in “IFLUS" <ENTERX

This will empty the buffers and stop all talking,

aRr

"ISPOF" <ENTER:

this will stop the talking but leave the buffers with data still in them and
the last allophone still sounding,

This could be useful for handling Breaks from BASIC,
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EXAMPLE

18 1SPON

ON EREAK GOSUB £9
PRINT "'Once upon a time there was a beautiful princess'";
Tr PEE 142<200 THEN 48 REM ¥

SPOF  REM Halt spe
76 DUT &FEFE, 0 REM St
80 I$=INKEY$

of allophones
4+
t

ing
p last sound

9 IF I$=" " THEN STOF :REM Abort when the SPAC

109 IF ,I$="" THEN 29

11@ |SPON:REM Restart speaking of allophones,

128 RETURN

#This value is load address + 14 which you first typed
It tnnial ns the amount of spacs rema ining in the buffer,
machine-code, ?

2,6,5 PRINT MODE COMMANDS

1OUTH, 1
.
This to peech using " only, Listings
3nd S not This is the default s Livg on
irst iHenlﬂq and s command is only of any real use

tu cancel [0OUTH,

1ouTH, 2

This command allows access to spesch cnnvers’nr
outputs,  Anything that outputs b ..vngz
will, be spoken, The outputs will not howsver, be printe
commaua to say your listings instead of printing them t
form of listing is fa slow as the routine will fill the HJ.?HF’ ES
walt until thers is soms more room in the buffer and fill it

p this routine press the break key and type "IFLUS" then
you'ra fed up with the speach,

fha

EXAMPLE
To say a listing

UTM, 2 (ENTER?
ST ltNlEH)

This command is similar to TOUTM, 2 but the output will be printed on the
streen as well as being spoken, To stop this routine press the break ey
and type into the computer “IFLUS" then <ENTER: tn stop the speech,
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EXAMPLE

To say and print a listing

1ouUTM, 3 {ENTER:
LIST <ENTER»

[OUTM, 2 and 10UTM, 2 will wait for space in the buffer,
{OUTM, 1 will not wait and funny effects can ooour if some data is lost after
the buffer fills up,

2,6,6 THE ISPED COMMAND

The ISPED,n controls the speed at which the speech chip will talk, This is
usaful as slightly slower sounds on complicated words are easier 23
understand, Type in the following,

1@ ISPON REM Turn on speech interrupts,
Z8 |SPED, @

n
a4
-
m
3
P
&€
i

The number that you use
@ to 15,

|SPED command has to be in the range from

)

hanged at any point in the program so you can switch from
you wish, The ISPED,n command also works with the (FEED,n

5 FOR ¥=1
@ ISPED, 10
|FEED, 42

2,7 MACHINE CODE CONTROL

The speech can be used from machine code in two different ways, The safest
way is to send data straight to the speach chip at 1/9 memory address &FEFE
as the speech chip never moves in the 1/6 memory map, 1o use the text to
speech routines raquirves mors cars as the speech software can be loaded in
at different addresses,
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2,7.1 TEXT TO SPEECH MACHINE CODE CALLS

INITIALISE ROUTINE
L2 DUTPUTE ALLOPHONE IN ACCUMULATOR TO BUFFER
{4 OQUTPUT STRING POINTED TO EY HL ENDED BY ZERD BYTE,
+ & = |gP
+.8
+ 18
+ 12 = ISPED SPEED IN ACCUMULLATOR
ORIGIN + 14 NUMBER OF FREE FOSITIONS IN BUFFER
ORIGIN = LOAD ADDRESS FOR SOFTWARE

If you loaded the software at 29008 then the ISPON routine is at 39060
EXAMPLE OF TEXT TO SPEECH IN MACHINE-CODE

CALL ORIGIN+E

CALL DRIGIN+4
RET
STRING: DEFE.“DAVID",®

The last character in the string nust ba @

If the length of the string is rather long you can check that there is then
enough space in the buffar by LD A, (ORIGIN+14) the amount of frese space is
in the accumulator,

EXAMPLE OF CHANGING THE SPEED

LD A, 18
CALL ORIGIN+1Z
RET

MOTE IF YOU DISABLE INTERRUFTS (DI) THEN THE SPEECH CHIF WILL STOP TALKING
UNTIL THEY ARE ENABLED AGAIN (EI) AND ANY ALLOFHONE PRESENTLY EEING SPOKEN
MAY CONTINUE SOUNDING UNTIL THE (EI} IS ISSUED,

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

BASIC EXAMPLE

OUT &FEFE, @,

MACHINE CODE EXAMPLE
LD BC,OFBFE (HEX)

LD A,®
outT (0, A
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2,8 ALLOPHONE TABLE

use before voiced stops and afficates
use before voiced stops and afficates
pefore volceless stops and voiced
fricatives also betwsen words

2 PA4 (1eems)  between clauses and sentences

A4 PAS (200mS) between clauses and sentences

b
o
=

Long Vowels

2 00
ou
oW =now

L angle

Al hair

ER computer
2 IR bird

OR  stors
AR farm

R clear

(non-monosyllables?

Affricates

19 JH 7 jury
59 CH CH church
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Resonants
14 RR1 R read
39 RRZ R brain
43 YY1 U computer
25 W2 Y yes
45 LL L luck
46 WU W wonl
Voiced Fricatives
they
bathe
eVEN
Zio
beige
Voiced Fricatives
29 TH TH thin
48 FF fire
55 €5 sat (29,40, 85, double for initial position)

Voiced Stops

Voicelass Stops

&

DiF

[

K

P

MNasal

16 MM M

TT NNT N

56 NNZ N
44 NG NG

he

rib
big
cowgld
do
Juest
g0
wig

its

to
computer
sky

pub

milk
earn
no

bans

AMSTRAD SPEECH SYNTHESIZER
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2,9 DICTIONARY

alarm
bathe
bathing
bread
calendar
clown
checkad
checkers
chacks
collide
conkie
correct
correcting
oW
daughter
divided
angags
engages
enrage
enrages
sscape
esSCapes
aqual
error

Fip
freezer
freexzing
gauge
Jauges
hello

hour
intrigue
intriguas
investigate
investigater
investigates
kay
legislating
legislated
letter
little
memories
month
nipped
nips

pin
pinning
pledge
pledges
plus

15,45,59,16

,7,2,18,10,55,55 45, 26,2,3,13,12,44
45.7.7.2.10, 10, 56,55, 45,20,2,3,13,12,2]
45,7,7,%,13,51
45,1212
16,7,7,52
15,11,12
11,12,12,2,2,9,3,17
11,12,12,2,3,9,55
9,12,12, 11
9,12,12,11,44
9,45,7,7,32,16
9,45,7,7,3,19,12,43
3,45,15,15,55,55

2-14
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Pays 14,7,20,42
rad 7
robots
second
sincars
sincerity
speak
spelled
spellars
spells
started
starting
stop

sto DD
ti

5

1\1&C'
sweated
sweatars
sweats
switched
switching
’vstcm:

ers
talks
threaded
threadars
threads
time
uncle
whalar
whales
yEar
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64K _and 256K MEMORY EXPANSIONS
These units ars available for the CPC 464, 664 and £128 computers,

By using the 64K upgrade the 464 and 664 computers will have the same
amount and configuration of RAM as the CPC 6123, The 256K gives an extra
192K on top of this!, The expansion will allow the use of CF/M FLUS (R)
as supplied with the CPC 6128 with its massive £1K TPA opening up an
even larger software base for Amstrad users, There is also a wtility for
increasing the TPA on CP/M 2,2 to £1K,

_Tha Ram can be ‘accessed by means of bank switching using a single I/0
port, Memory is actually switched in and out of the E4K Z20 address
gpace in 16K sub-blocks, as are the ROME, The port determines which
particular combination of the original foup 16K sub-blocks and any new
sub-blocks from the expansion RAM will occupy the F4K address space at
any time, Control of the I/0 port can be from either BASIC or machine—
coda,

To use the additional 64K 2E6K of RAM, the expansion is supplied with
bank switching software C(although it can be switched without this
sof twared,

The software adds some extra BASIC commands, RSXs, which make it
possible to wuse the second £4K (or 3rd, 4th and 5th in the case of the
25€K ewpansion) - for storage for screens, windows, graphics and BASIC
arrays, This ability means that you can write much larger BASIC
programs, as most of the memory on the unesxpanded CPC4E4/6€4 is normally
usad for arrays, variables and graphics,

The additional BASIC commands are:-—

IBANK , n Map a bank of 16K directly into memory space,
| SWAP Alternate between the low an high screens,
1Low ; Change to the low screen,
{HIGH Change to the high screen, (Default screen),
ISAVES , n . Store a screen to a 16K bank,
ILDADS, n Retrieve a screen from a 16K bank,
ISAVEW, w,n Store a windows's contents into expansion RAM,
1LDAD,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,
IPEEK,n,s,v Read the value of a byte in expansion RAM,
IPOKE ,n,s,v Change a byte in the expansion RAM,

Thess commands make such  festures as pull down menus, full screen
animation and large spread-shest type programs or Data-Bases very easily
programmed from BASIC as never before possible on the unexpanded CPC4E4,
£64 computers,

CP/M 2,2 and CP/M PLUS are registered trademarks of Digital Reserch Inc,
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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

own your Amstrad computer,
of the computer, On

sock
Disc
ynthesiser,
on sockst on the back
switch on the computsr,

The compuber =7 up as normal, If it fails to do
t the conmections ars corvectly gads, Note that all D
= have a key location on the connector to ensure thatb
t blems, OTHER in have this

erfaces &
srface is the most i
usuzally lis be
2, try r

ne e alignment [
the Amstrad disc in
i problems

.“
=
o
2
i
3
o
o
[
oo
=
=
i

If the computer fail
patterns all over th
computer,  On the colour o
abttempt d

OPOWET UR, OF CPEShes on power up
ntl, the monitor may cub oul the powsr
miitor, just switch the MONITOR of
reconnect as above, The monochroms mon
off for several seconds befove power will

to the computer,

1t iz very wunlikely that the computer will fail to power up with the RAM
pack alons, If this is t = then the fault will )
the RAM pack, * Return the RAM pack to DR

‘tronics if

& LT
RETURN IT TO US IMMEDIATELY UFDN PURCHASING THIS
DEALER (UK DNLYD,
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2,2 USING YOUR EXTRA RAM

softwars
pproach,

for now,

RAM
program will inform you
it will print out diagno

pack,

avror is found,
‘1 the RAM pack
note page

There welve sxtra commands provided by the REXs on tape,
, Some will not, omatimes the command may have
numbers of parameters, We have tried to discuss
form and later ssctions will describs added
mand more flexible and economic on memory,
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L, the computsr printed out
sting, Each bank
= bankswhile the o

particular part of the

1
1 ¥
numbar and possibly a bank addree

Yo may have noticed that during the RAM te
the number of the 'bank' it was te
For ths odk

ur

spond

into b

machines, is

nother ars lost wh

windows to be
Lrus pulldown

nEw  commands which
=d from RAM, his
s but not

STEF @, 85 REM Draw grid on screen
;. DRAW 1, 408
: DRAW cdo, 400%1

MOVE @, 4¢
MEXT 1
WHILE INKEY$="" . WEND : REM Wait for a key press

VEW, 1,1 : REM Save contents of window into RAM
; REM Clear window
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Y=t

"Thiis 1

it for End key press

[T
w

€

o

=

2
D
£

w

new commands; (LDADW and |SAVEW, s yiou
21ght windows (8-7 whict defined,  The
er t d is the bank

reference to a

o bank

from Dank

cample,

Mode ther

il e 5 =
Tris

othar hand 1f
wount of  me
= in fact
whinle bank

L
want ths window's
14 uld place the

can be written -

anywhars

of data
the top
can be stored,
at address &, then
windows or data arrays,

from

than one window per bank, you need to ow hiow
w will take up, If the window will vary in size
the higher of the two, Dependlng on which mode
figures ars caloulat as below,

WPy
twio

crdinate
srdinate
Le

om ¥ coordinate

the left most x o
3 the right most
s the top vy coordiy
Y& is the bot
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[
ey

-

BN T

3,6 ARRAYS, VARIABLES AND STRINGS

ral purposs data woving commz

ved to and from the RAM pa

Thess two commands are;-

1SAVED, [bank 1,
1LOADD, Chankl,

Llengthl,

Start locationd, [lengthl,
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5 which bank you want
where there is some
Optionally a bank

commands, but ws
arrays thess being the

of up
names and a

am deals with

string
er

Long

METDTY Y

MEMOTY

This is the address

returned will
nd variabl

y variable, The first item of an
VoL re using multi-dimensional
Gutock(®,8)' or '@stock( @,8)" depending
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2) How long is an array?

the number

Vi,

numbsr

dimensions

Sing is

Ram we

taps Dy

uzse whila

developing your pr

ont u~clcel 1

19 OPENDUT

20 FOR w i

28 FOR iten
Print#oll, INTCRNDCL
NEXT item

NEXT week

CLOSEQUT

END
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Now type 'NEW' and snter the following program -

18 DIM stock(E@)
28 INPUT “read file fy/n)"ianss
39 IF LOWER$(ans$)="y" or LOWER%(ans 5% 1="yes" THEN G
49 REM rest of program
1606 REM subroutine io read data from disc,
OPENIN "stock, dat®
3 FOR week=1 TOD B2
FOR item=1 TO €0
INFUTH#9, stock(item)
NEXT item
1860 {SAVED, 4, @stock(9) £1%5 weekd
1878 NEXT wesk
1986 CLOSEIN
1938 RETURN

1969

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

Once the data i
reloading the s
for a given secti

s In men
tock are
o,

e55 each week's data simply by
tion below to draw a bar graph

1ee MODE 2

11e LOCATE 1,

136 INPUT "uhxch item to analyse",itemno

130 IF itemno<l OR itemnol6@ THEN 120

140 CLs LDCATE 8,1

15¢ FRINT "Bar Chart For Item"; itemns

166 LOCATE 10,28

17¢ PRINT"Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec":
REM I spaces betwsen esach,

2 FOR loop=9 70 4
LOCATE 1, 24-1oopks

36 FRINT STR$(1loops; "oaa"

19 NEXT loop

26 MOVE &

1
1
2

o0

; DRAW e
MOVE 542,24 : DRAW 4
FOR loop=1 TO 4

MOVE 4%, loop®2@+24 | DRAW €8, loop
NEXT loop
FOR week=1
If week

DRAW £1,8 : DRAW &

4

ELSE

rﬁ 11 STEP n
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T

3.6, 1 MORE ARRAYS, VARIABLES AND STRINGS

comptan

-

3 y have a program
nesding a la
aven dinen

: b
bank at the start of the program:-—

o ings is that they can vary in lem
in memory, including in a BASIC program,
t arrays is outlined below, However you may
an easier way to store strings than the one described be whan you
y do,
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28 characters long
t h oso that
there 1s one
& in that stirng,
5 If we use the
we can enter two
‘namsF' oand ons b
number 1i-

Then 21

string

to the

RAM could
fiowouwld sstoup the d
RAM

Hse uWh
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3,7 ANIMATION AND PICTURE SHOWS

Wz have seen how screens and windows can be stored and retrieved,
Animation iz the act of putting pictures on the screen quickly enough so
that the ayes ses something move, With 256K of ory whole
screens can be stored away, then put on the screen to produce animation,

. soreen loads onto tha
illustrate, type in the

-+

He

'1’:

fiowr nto bank RAM, then lo it

i into
Unfortunately, the effect is a striped pattern,

o create animation which is easy on the eye the compuler nesds
t2 the scresn displ then instantly display it,

oy

that allow this to bs done are)-

e understood 1t is to know how the
used, The normal sorsen is located at 43152,
capable of viewing a screen anywhere in memory in
block at @ and the third block at 32768 ars
een as the computer uses these as part of the
4 is fres for use as long
. Using this, we have called
324 is

Before the
fAmstrad's

lock of memory at 163

=

lowersd to below | .
screen the high scrsen and the new screen at 1
low screen, To go from one to the other just use:-

ILOW  to set the low screen in action
1HIGH to reset the high screen
PSWUAP to swap from low to high and vice-versa
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Whanever the swap is wads, the computer is told, and all further
and graphics appear on the sselected scor

af

To use this facility swapping from ons soreen b her instantly,
the screen and window commands can have an added parameter which tells
the computar to load or sa the data to and from the alternate soresn,

The new forms can be written -

Eobank 1, [ swap 1
[ bank 1, [ swap 1
ISAVEYW, [ window number 1, [ bank
HLOADW, [ window numbesr 1, [ bank

1, L bank address 1
, [ bank address 1

:

being displ
and the aff

ki

is that the scoreen

program byps thess linss)-—

WEND

THEN t=TIME : WHILE TIME
SWAF

ilad up the scoreen
1, The colourad s

instantly,

w

Dus to the fact that
it takes longer f A fe

than to the high scres Hence line
load the high scoresn, THiE mEans  bh
remains the same, Try ¢

If a longsr delay were Lo be put betwsen line 148 and 158 you would gst
a picture show effect, Alternatively, screens whan &
k is prassad,

On a small scale, & window could be definsd and graphics
rapidly displayed without resorting to swapping sorasns,

Note, that of less use is the fact that the contents of screens and
by
d a

windows can be saved from a screen which is nobt on display simpl
adding a one for the swap parameter, For ample if you want to los
saries of screens from taps or disc, ioad them into the low (16
screen, Messages gensrated by the tape system nesd not be switched off
as the screen's contents will not be changed in the low memory scresn,

16 LOAD "screenl®, ]

© ISAVES,

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

d  some other programmi

section  introducss one new  command
ts which you may find useful,

The new command 1s:-

Loenguiry 1,

cartai

whiich
variable

sure the RAM is
want to has
the RS

1

machine code and pul 1t

programn abo will load the R
Mothing will be printed on the screen unl = RAM pro
or not even  there! The program  ‘part d be
program,  Loadng the program in two paris saves reloading
avery time the program 1s run,

The code has to be loaded in at 10008 in memory before
for use, The 16 bit valus in locations 10882 and

want the code to be located at, Ancther 16 bit valws in loacations
19064 and 19005 contains the langth of the code which is moved higher in
memory, Nearly 1K the program is only need once - the re
the RAM test programs, and hence this part is not moved higher
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raphics then add the following lines -

ke different depending on how many  user

& number of different styles of
= 1
5 :

issus @ 5 TER command, HIEMEM is s=s
araphics, it is possible to use the
to and from ohiios

CUOOQUaR you may

a subroutine

RETURN

In the above loading ssguence
could be added as it suits you,

A1l of this setiing up can be done on
When the program 1s subseguently run,

loader program, just once,
is no nesd to re-load the
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chars can be found whensver nesded by!-

YMEDL AFTER @ ; chars = HIMEM+]

disc buffers that have bssn ssb up and 'charvs' will

haracters,

3.9 PEEKING AND FOKING

are Ltwo commands which allow the memory in the banks to be viewed
wnged byte by byte,

You ne to supply a
and valus, Tha bank

and bank

location number 2, The
tension whare in mEmdry 50

ged to the

IFOEE are not really commands for the beginner, in fact they
been included for the more advanced programmer who wishes o
bank RAM in his own wav,

command  which has been included for the sxperienced

L bank number 1

1

et
o
IJ'

The ¢ nd is

1 ed by one paramet parameter is not
prasent, a zero 15 assumed, The bank rafsrenc er_‘ is mappad into the
address spacs at 16K to 32 A bank numbsr of zero will map the
ariginal RAM back in, numbars 1 to the maxisum bank numbar will map that
bank into the address space, If a bank is mapped in, the computer will
use the bank memory istead of the normal RAM, However, the scresen will
still be taken from the original RAM if 1LOW was issued, The advantage
of this is that the whole memory can be wsed for programming instead of
having to set the top of memory to The disadvantage is that if
the program is halted while the low scresn is being displayed, the
computer will write scresn data into the BASIC program - causing chaos,

a
"
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Make sure you are accustomed to wsing I1BANK, IPOKE and 1PEEK
risk creating a wsing them, /e the program {reguently
in case you maks lose your work

befors you

3, 1@ PROGRAMMING WITHOUT RSXS

e RAM yourself, some

is necessary,

machine code, the original
used for program, [C, you
1 Machine : Lo uss any

MEMTTY

mapped  into the
ks,0Once the bank ppad in, vy

out, but toodo th
ory  range, would be
4 RAM for but not

siblilty

‘hank ' is
7 bank AMND
NOTE: the bank numbers in

ank to map in

bank numbsars ars

To reset the original bank -

QUT &7Foe, 1392

IN MACHINE CODE: Where the bank number is in the accumuls (A
SELECT: PUSH BC select bank A (save all registers sxcept a

and flags:?
bank AND 3 ) +

'
:
:

s Cbank AND 28

5 D+ 196
LD BC,O7F90H  EC=47F00
ouT (C,A

POP EC

RET
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n the bank number in the accumulator starts at @, To resat the

s sav
;select ol por
iselect code for
irestore bank

FOF EC yresto v,

RET

3,11 TECHNICAL DETAILS

32,71,1 The Load Address
The software which loads from
memory in which fh: progran can
s is becad 2
(Ses previous rhauf
the 16K boundary, the REX command table wi
during relocation, the code is loaded at mEmry  and moves
pla hig in memory, Fressing - : while loading, will
automatically select i tocation avallanle Alternatively vou
may wish load the ower address and ressrve some space for
YLD OWn prograns,

f why!?}
= funtion,

2,11,2 Saving to Disc

The software  on the cassetie
disc or a
the data into

onto

is

taps atb
= saving ii,

loading

and press <ENTER: (for disc systems?

from =ither cass
compter, Whan in

have
system disc

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

g

Boot up CP/M 2,2 then ismediately after the 'AX' prowt type in "INCTRA'
then press Your system disc will now be alterad to run with a
E1K TPA,
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Commercial Program Compatability

Thg RAM exp ion is compatible with the banked RAM supplied as standard
y tha 2122, This means that a number of programs wirtten for the
2% will now work on the CPC4E4 and CPCEE4 range of computers

software provided will work on the CPCE12E,

upplied state will only access 2
: If you add wmore memory the RSX
1 of banked memory (22 banks?
e section 3,8 for explanation of how

can be
by pokimg 1s Lion 19066
to load the REX software

Thiz line will do the trick!

It & commercial program fails to work on your CPC 4647664 then try the
suggastions below,

at &BEDEZ, I this

13 Tha snffware may be using the new f
u ram befora  ranning  your

will funct

:fter  the RsX

Yy &
Ti:mﬁﬂ 5 Tasw

in rd (R word
OroCEssoT, Tasprint for in
conjunction Campbell Systems’ will

fa »f tware,

provide a £4K interfaces with

Zomz  software, whether loaded from disc/tape or booted from a
ground ROM will check the ROM identity by using the firmware
call &BIE,

Thers is one more command  included in the software on tape
whichwil a CPC4ed4 or £64 to emulats the ROM identity of the
CRC

Type 'IEMULATE' and press <ENTERX

Any programs that call th RLM identity routine will now be informed
that the computer is a CPC P and may now work correctly,

The software may wss soms features of the CPCEIZS ROM which are
unavailable on the CPCAE4 and CPLEE4 machines, In this instance,
you may be abls get information on how the program can be altered
to work on the CPC4E4 or G684 from the manufacturers of the program
in guastion,
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3,11,4 Using CP/M 2,2 (R}

CR/M as supplied with all Amstrad computers will function as
nurmal wi shra memory fitted, However if you run the INCTPA,COM
utility ’-‘_. able to CF/M 2,2 will be increased to €1K,

Frograms of your own devising written under this operating system are
fres to use the extra memory, See section 3,10 for details of how to
use the sxira memory from machine code,

2,12 ERROR MESSAGES

software, there will be some occasions when

=3 Thot unjexs and, or cannot carry out what you have
inst mc‘wd The sr‘ﬂ_.uar' may i5SuUe SOmE error messages in addition to
Frz i omputer will give, The arrors and why

11; e below: -

Given 1if you  hav given the wrong numbar  of
parameters or if & variable is not present
whizre there should be one

access a bank which is not present

Bad bank parameter You have referenced a bank which can never be fitted
tio the computsr,

Bad bank address The addrs have given is out of range: bank
i @ to 1f

the block
KRAM is other
The size or a block to be saved is

Yalue invalid The bank address may be too large f
data defined, The paramster for |
than 1, 2 or 2

largar that

Bad window definition

The window referenced in [SAVEW or (LOADW is above

&
i
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3, 13 REFERENCE OF RSX COMMANDS

ALl the additional commands are listed below as a reminder to thair
functions and syntas,
SCREENS
L bank 1, [ swap 1
U ank 1, [ swap 1
WINDOWS
PSAVEY, [ window numberd, [ bank 1, [ , L swap 1
HLOADY, [ window numb [ bank 1, L , [ swap 1
DATA BLOCKS
PEAVED, [ bank 1, , [ lengih 1, [ bank address I
ANIMATION
PLOW
PHIGH
1 SWaR High and La
OTHER
pank 1, [ bank address 1, [ valus 1
bank 1, [ bank address 1, [ variable 1
bank 1
L 100 enguivry 1, 1 = RAM,
DEFINITIONS
L bank 1 number 1-4 or
. expansions,
[ bank address 1 Address within bank @ io

L swap 1

[ start location 1 and [ length 1

L variabls 1

& or omitted means act
screen, |
soreen,

o presant
mesns act on alternats

Define a block of original m

Give the
variable
@by,

location of an in
to be assigned for

AMSTRAD MEMORY EXPANSION
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3,14 Technical details t(hardware organisation?

These interfaces add 2ither & singls or four blo

of RAM to an sxisting CPC4E4, 664 or L1125,

Cone blod

- set-up,
whizch of
Th
plock two is squival anf

Ty
16k subblock
ariginal four
ond the original

rmined by an 8~Dlt
5 with the

tually switched in and out of the £4k
5 are the ROmMs:, Which particular
sk blnrk: i, and
is called
; sent
Lo

i

it

Di-De
bits

Bits D2-De Map Codes

Thess bits toone of the eight maps into the 64K as follows:-
CODE @ 1 2 ¥ -4 5 6 7

SUBBLOCK

Ceee-FFFF 3 2% 3% xx 3 2 3 2

8eeo-BFFF 2 2 2 z 2 2 2 2

4800-7FFF 1 1 % 3 ex 1% 2k 3%

OPeO-3FFF e e ex e ¢ e o @

The numbers 9, 1
in the obvious way, The star (%) indica
‘new’ block, is block 2 or higher, otherwise *hh
implisd,

Thus, code @ selects the original, unmapped G4K
complately new the other codes are a

Notes
1, On power-up, code 8 15 sslected,

2, The VDU circuitvy always reads from the original 4K (block
13, independently of the code,
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3, If code reads  from 249608 Lo RVFFF, on CPC 464/664
machines, return the correct data if the upper ROM is
disabl t o owvariance with CPC operation, but is

ificant differ

ce,

4, If code 3 is ussd, addressss L4008 Lo E7FFF must not be usad to run
programs, they are intended for VDU or dats access only,

Bits D5-D3, £4K Block Select Codes

DE D4 DE BLOCK

@ v @ =z

o=

& : @ 4
@ 1 1 5

Which of the above codes are relevant to your machine depends on total
mEpory (Se2 pravious remarks?,

Notes

. On power-up, code @, @, ¢

’ L M

Z, Bits D5, D4, D3 abo ‘count up' as blocks are selactad,  This may
assist the programmer,
Z A2 memory expanders are fitted to and option

links ars seb appropr
giving = maximum of 512K

=ly, all patterns on DE-D2 can bz used,
Ta meEmovy,

2,15 CUSTOMISING YOUR CP/M PLUS SYSTEM DISC

Converting A 464 Keyboard Scan To That Of A 6128,

=

464 computer

CPM PLUS intao

faindapatii

PLONLIN

a working copy of

dual drives uss
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o3 Pub your original system disc away in a safe place to keep as a

back-up incass your working disc is damaged,

onto side 1

of the working disc,

st Follow the instruct in the manual to get a copy onto disc,
Alternatively, wuse 'FILECOPY BAMK, BAS' and 'FILECOPY RSX,BIN' if
you have transferrad the software to disc alrsady,

then =anter CR/M PLUS Only one drive is
have two you must disconnect the sscond drive
the changaes are o ba madse on the working disc and
with a single drive the computer can use both sides,

a) RUN "B

than press

ix in responss to LOAD ADDR

) Type in ' IEMULATE; iCFM' then press <ENTERX,

4, Ty i ol lowd ¢ 2 after avary line unless

do not press <{ENTER:

do nat press CENT

i

{Insert disc containing MAC,COM FILE)

B MAC FATCH

ECHEXCOM FATCH
FATC
FAT
AT
FATCH, ASM
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[ig]

It is possible to alter the CP/M PLUS

loading the DE'tronics BANK program first
you want your

disc to boot
Type the
way -

up with
followimg if

system disc altered in this
AVE

ID CraCPMz EMS

S1E®

“CTRL:C do not press CENTER:
C19CPM3 EMS

The disc will now boot up withowt BANK being run,
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pansion ROM,

nios peEripherals,

the si

systems with only one

norma L

e

t by switchong off the p
kept intac
the same data {1l

-

i

ram you can get this

CHF/M will treat it )

and f tha

tnce the drive is
a Can

a5 normal,

disc 18 especially
ntaining the program is often nearly full and neaeds
The ticon disc offers a cheap second drive for

i

CP/M is a registered irademark of Digital Ressrch Inc,

inis means that it

seful for single drive CP/M sys

without

ament an additional

[SRatuta P11

normal
via tha

5r
5
0.
ul

i <
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ansion
is fitted as standard,

without the nesd for further
of banked RAM,whic

to fit the DE'tronics G4K RAM pa

The €4K silicon disc operating system cannot be used with CP/M PLUS
because they would both be trying to use the second 64K of memory,

SILICON DISC MANUAL

WARNING

to your Amstrad computer is switched OFF before

wvou fit ilicon Disc to the expansion socket, Failure to comply
with these instrucitions may cause permanent damage to the device or the
campuier,

ard
U o

may h

erating system ROM),
aM and 3t ing

at

onto the rear
‘¢ 484 this t iz labelled 'Floppy Disc',
 RE4SG 1t 1s labeslled ' !
Silicon Disc will only work in conjunction with the normal disc
system, On the CPC MUET be fitted, Other FNS1ONS may
me fitted into the et oon the rear of the Silicon Disc

now switch on the oo

coputer should powsr up as normal, L
all the correctly mads, all DK'tronics

s have IEY on oon the connector that there can
lignmant probls OTHER interfaces may not use this keyway (ths

disc interface iz the most familiar examplel, Hence any
connection problems will wswally lis betwesen the Silicon Disc and thess
If this is the case, try reconnecting the interfaces BEFORE
1lioon Disc onto the expansion slot, This will give you
when lining up the pins,

o do so, check
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If the computer DOES faill to powsr up dus toom
monitor may cut out the powsr to the computer wmitl the MONI
switched off, This is not dus Lo overload but is i
into the monitor to protect the and
monitor just switch the MONITOR of f, recon
switch on again, The monochroms  monlt
of f for guite a feaw s

wait for E

NTIAL THAT V¥
o 1MMED

aputer will impl

o e Ly

Once the Silicon disc has been called an additional drive will be

available to the sys

all the commands wh illy used in B
drives now apply also to the silicon disc, T
shiould notice is the difference in access time for

Silicon Disc is

With

e computar
that

= ampE
tfor the dirsciory
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Obviously that is rot a lot of y want to put prog
silicon disc and L them off, There are two commands
data to be moved from a normal disc (Drive A) o the

Vige

LOARDI
AVEDIS

ts to silicon disc
ormal

Move normal disc's con
Fut data back onto a

Tne first ¢

might be used at
move abl data to the silicon drive, wiotihd
the end ! all the data back to & {Remeu
contents of the silicon disc are lost if thes camputer 15 switched oif! )}

HHID R yiu]

5 ALL the f
mit Size of
normal disc,

normal disc

you wish to

Mote ihas
store
jalel

i
ara b

the |
catalo

d150

Remember also that each disc copy will REPLACE the original contents of
the drive you're copying to aven if no files are present on the disc
being copied, The 'ISDISC' command must be issued after using the
*ILDADDISC!

Silicon dPlVE.

SAVEDRISC' commands 1f you want to continue using the

T Somns
e LDAD
normal

)

T  [LOADD
mived the

amEnds  automatic
peing wssd,  If you respnnﬂ
abort ba stherwise they will ]
an optional paramster of 1 than th
commands will take action straight away,

Tha =AY command can also ta
save all files onto & normal disc
1f you have too much data on the silicon disc so
normal disc, You may not mind losing copies of
are often stored ssparately on your system, disc,
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4,3 COMPATIBILITY

was written
altered to alls
could be specified) -

with AW

OV,
ERA, IF

disc as default a
disc unisss ths

=0 there is n roblen with logging
Becauss the disc is M there can

mal disc drives will issue all the

in the t

irvels?

normal; 10ISC will
disc back in,

= unit
and the sili

for both
JEIN

—

nal and silicon drives, The
onz whars applicabls, al

files for one
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4,4 USING YOUR SILICON DISC IN CP/M 2,2

be usad und
Your 11 E = Wit i CompL
YOoUT 3 i i ive f LF o viou hay

and booting CPM to see

ra drive will
nd norns

2rd CPM programs will now uwse the silicon disc if you

licon drive's lati
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4,4,1 USING YOUR SILICON DISC IN CP/M PLUS

NOTE that the G4k Silicon Disc cannot be used
there will be a conflicting access to the bank

wndar

ired,

fres !,

following the A
will now
id copy at the

will now

444K -

p %
ims this new

the RAM disc on 2
the computer
2 or Al 05
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4,5 ADVANCED NOTES

Both under AMED0S and CPM the individual file's write disable and systew
status are compliad with,

of the silicon disc from machine code can be easily
by wsing FAR calls to the arnal oommands and by using
calls as documented in the Amstrad manual, ALl the ints
same S0 =xisting software arnal rummanﬂ
read and write to specific secl rE, format
normal  bwos drives wlll not
drive and in fact

S
riaces &

is switched
sending the appro

4 bay
bBankad

+ wish to select a bank you wold u lowing -

BANK + 195 3 whara BANK

i
(o]

-+ BANK AND

where BANE is & - 15
Therefore if you wish to sslact a bank you wold use the following -

OUT &7Fa6, VALUE

To restore the original 168K block

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