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A knowledge of BASIC programeing and program editing is assused in this manual. If a disk
system is used then knowledge of the dick operating system is also assused.

1. Connection to your systeam.

The FRED sound =ynthesiser plugs directly ontp the expansion connector of the Video Genie. The
30-way plug should be orientated so that the lead exits downwards, and the red coloured edge of the
cable 1s to the right. A bus extender cable should be used to connect FRED when an expansion

interface is also present.

The audia cutput from FRED is via two phono sockets mounted on the box. These outpits are
suitable for connection to the AUL, TUNER or TAPE inputs of most Hi-Fi amplifiers, and will produce
a stereo effect 1f suitably prograsaed. A mono output can be provided by cosnecting the tko outputs

together.
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2. Synthesiser Operation,

The FRED synthesiser is based arcund two of the General Instrusents AY-3-891G  prograesable
sound generator chips (PS6°s). A brief description of these chips follows but for more coaplete
details consult appendices A, B and C and the AY-3-8910/8912 Data Hanual.

The functional blacks of the PSG chip consist of three tone generators which feed via
attenuators to three channel outputs A, & and €. These outputs are asixed externally to give one FRED
output for each FSG chip. There is also a white noise generator which can be switched into any of
the channel outputs, The output attenuators can be set to nroduce @ constant output or controlled by
an internal envelope generator. This enables the outpuf level to change with time and the production

pf different sounds.

The envelope generator can be prograsmed to glve various "envelopes® of sound via the
attenuators, providing various combinations of note attack and decay. For example a pianc-type sound
would have a fast attack and a slow decay whist bowed strings would have a auch slower attack.

The functions of the PSG chip are controlled by data registers inside the chip which can bhe
accessed via 1/0 ports from the 180 processor. Details of the registers and register access are
given in appendix A. To avoid many cosplicated and repetetive operations setting PSG chip registers,
software is supplied with the FRED svnthesiser to convert a high-level ausic program into the

necessary low-level functions.

(%]



FRED Sound Synthesiser,

3. Music Compiler Software.

The software supplied with the FRED synthesiser allows the user tao control the PSE chips with
anesonic  commands which can be entered, edited, executed and saved in auch the same way as a BASIC

program.

The software consists of two interlinked parts. The compiler section converts the prograe
instructions that are stored in the machine (the source code) into an internal code called M-Code.
The compiler also detects and tlags any errors present in the source code, The second section is the
play-module and this drives the sound synthesiser using instructions contained in the M-Code,

Prograss are supplied on a cassette tape with the FRED sysnthesiser. One side, labled TCOMP,
i1s for cassette-based systems and the other side, labled DCOMP, is for disk-based systeas. Each

program is recorded twice, starting at tape positions of 005 and 035. & sample music progras s
recorded at the end of each side, starting at a tape position of 070,
LDADING The method of loading is different for disk and cassette systems. If a crassette

system is used then the compiler should be loaded from BASIC using the SYSTEM cosrsand, there being
no need to reserve aemory on entering BASIC. After typing SYSTEM the cospiler can be loaded by
typing TCOMP and linked te EA&SIC by typing /. Control will return to BASIC with a sessage on the
screen to indicate that the compiler is operational.

For use with a disk system it is first necessary to transfer the compiler system from cassette
onto disk, This iz best done with the [OS utility supplied for the purpose. This could be TAPEDISK,
OUMP or LMOFFSET depending on the DOS. The file is called DCOMP on the tape and should be saved onto
disk as DCOMP/CIH, The progras starting address 1s 27264 (4A30 Hex), ending address is 30294 (7454
Hex) and entry point is 30172 (7500 Hex).

Once saved on disk, the coapiler should be loaded from DOS by typing LOAD DCOWP/CIM. BASIC
should then be loaded in the normal way without reserving mescry space. The coapiler should then be
linked to BASIC by entering the SYSTEM aode then typing /30172, A compiler ready nessage will be put
on the screen and control will return to BASIC.

ENTERING AND EDITING MUSIC COMMANDS Although the commands are different from normal BASIC
program statesents they are entered and edited in a similar way. Comeand lines should begin with a
line number then one or more commands. Lines are stored in ascending nuserical order and line
numbers are used to define lines for editing and listing, The following BASIC commands operate

normally on the music program :-

LIST AUTO EDIT DELETE CLOAD PHEH
LLIST NEW CSAVE
CLOAD?

And with DISK BASIC, also :-

SAVE LOAD HERGE KILL

COMMAND STRUCTURE The music compiler requires a strict cosmand format and, with a few
exceptions, spaces cannat bhe used freely. All cosmands consist of a 3-letter BNEmonic op-code
followed by a nuaber of operands. The operand(s) should be separated from the op-code by a space and
from each other by coemas. Spaces can be inserted before the op-code if required for clarity.,

Multiple command lines are allowed with commands separated by a colon. No spaces are peraitted
before a colen, but readability of the program can be taproved by inserting spaces after the colon,

Labels are used to mark jump destinations and subroutines in the ausic program. # label should
te preceeded by an asterisk and can contain any characters to a maxiaum length of 8 characters.

Comments can be inserted in the program and are ignored by the music coapiler. They should

L)
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begin with an apostrophe after which any characters can follow, Both labels and comments are
terminated by a colon or new line,

COMHANDS These are divided into 5 sections controlling note setting, note duration, output
switching and levels, envelope shape and progras flow,

i) Hote setting is performed by commands NTA NTH and NTC  for channeis A,B and C
respectively. Notes are referenced by a note nusber in the range 0 to 95, note number O being
the lowest and pitch increasing in semitone intervals ta 93, the highest. A coaplete table of
notes and numbers is contained in appendix E. Command format for NTA only is shown since NTE
and NTC are similar.

NTA chip nuster,note nusher eg NTH 0,48
This sets channel A on the specified chip to produce the specified note. eg Channel A on chip
{0 set to Hiddle-C.

It is possible to set all three channels on one chip simultaneously with the chord cosgand
CHD. Comsand format is shown below, and further chord information is given in appendiy F.

[HD chip number,roct note nusber,first interval,second interval eg CHD 1,48,4,7
Channel & on the specified chip is set to the roct note nuaber, channel § is set to the root
note plus the first interval and channel € is set to the root note plus the second interval.
eg Chip ! channels A, B and C are set to Middle-C, € and & respectively. This is a Hajor
Chord.

Tones not in the norsal equally-tespered scale can be played using 2 aodified form of the NTA,
NTE and NTC coemands by specifying the tone geriod value directly to the PSG chip. This value
is related to the freguency of the tone produced by;

Fregquency = 110880.21/tone period value For 10,4445 HHz crystal in Genie.

Freguency = 109166.67/tone pericd value For 10.4B00 MHz crystal in Genie.

The note cosmands are modified by inserting an asterisk before the tone peried value in place
of the note nuaber. Values should be integers between I and 4095,

NTA chip number,ftone period value eg NTA 0,11447
This sets the specified tone period value on channel A of the specified chip. eq A tone period
value of 1447 on chip 0.

i1) MNote duration is controlled by two commands., The teapo command TEM determines the speed at
which the music is played and the note duration comsand DUR the length of each note. This
method allows a fixed relationship between note lengths to be maintained when the playing
speed (teapo) is varied. The tempo value is usually set at the beginning of a musical passage.
Values can range fros 0 to 4093 but a sensible starting value is between 300 and S00. A lower
value produces a faster tune,

TEH tempo value eq TEM 300
There are 16 possible note durations, nusberad from 0 to 15. These note duration nuabers are
listed in appendix E and are related to the norsal musical intervals based around & crochet,
which has a duration number of 10. The ODUR comsand is effectively a delay in the execution of
the ausic program which allows the notes that have heen set up to play for the required
duration before the next notes are set up.

DUR duration nusber eg DUR 10
This command waits for the specified duration {eg one crochet) to allow previously set notes
ta play.

iii} Each channel output can be sourced from its respective tone gererstor or from & commOn
white noise generator. After initialisation the three channels are all switched to tone
generators, but this switching can be changed with the noise command NOS. This cossand also
specifies a noise period which controls the "oitch® of the noise, a maxiaun value of 3l
producing a low rusbling noise and 2 minimue value of 0 producing a sharp hiss.

The channels affected by thic command are specified in the 3-digit channel code. An A in the
first position affects channel A, 3 - (minus) leaves the channel unaffected. Siailarly B or -
in the second position controls channel B and a C or - in the third position, channel C. The



FRED Sound Synthesiser,

cosmand format is shown below:

NOS chip number,noise period,channel code eqg NOS 0,12, 4B-
The noise generator period on the specififed PSG chip is set to the required value and the
noise generator output switched to the channels affected by the channel code. Unaffected
thannels are switched to tone generators. eq Channels A and B of chip O produce noise with a
noise period of 12. Channel C produces tone.
The asplitude of output from each channel is controlied by two cosmands, VOL (volume) and ENV
{envelopei, The VOL command produces a coatinuous sound from any channel specified in the
channel code at an asplitude determined by the volume level; O producing no sound and 15
maximun level, Note that channels not specified in the channel code remain unaffected,

YOL chip number,voluse level,channel code eq VOL ,B,-BC
The example sets channels B and € on PSG chip nuaber ! to continuous output at voluse level 8.
Channel A remains set as before the command was executed. Initially all channels are set to a
volume lavel of 0,
Instead of a continuous spund, the asplitude of any channel output can be controlled by the
envelope generator in the PSG chip. This mode is set by the ENV command which also determines
the envelope shape by means of a shape nusber. A list of values and shapes is given in
appendix C. The voluse level of the envelopes ranges from 0 to {5 and it is not possible to
control the maximun output asplitude when in envelope mode.

ENV chip nuaber,shape number,channel code eg EWV 1,8,A-C
The asplitude of the channels specified in the channel code and chip number is controlled by
the envelope generator which produces an envelope determined by the shape nusber. The envelope
is triggered as soon as the command is executed. eg A fast attack / slow decay envelope is
triggered for channels A and C on FSE chip number 1. If channel B has been previcusly set with
a YOL command it will be unaffected by this command but if previously set with an ENV command
then 1t will be triggered with the current envelope, as chanmels A and C.

vl There are two further comsands that comtrol the envelape generator, EVF {envelope period
valuel and EUR f{envelope update register). The duration of an envelape is determined by the
envelope period value which lies between O and £553%. A lower value results in 2 faster
envelope, typical values being in the range 10000 to 30009,

EVP chip number,envelope pericd value gg EYP 0,10000
In the exampie the period of the envelope generator on PSE chip number & is set to 10000,

The envelope update register allows envelopes to be re-triggered everv note, when a DUR
coamand 1s executed. This avoids the need for repeating ENV commands whenever a note is to
sound. The command repeats the last envelope set up on the selected PS8 chig.

EUR update register value gg EUR 2
A value of { causes update on PSB chip number 0, a value of 2 on PSG chip number | and a value
of I on both PSG chips, & value of 0 clears the re-trigoer facility.

vl The remaining five commands control susic program flow and are likened to cimilar BASIC
statements where possible. The PRT (print sessage) command displays a sessage on the screen
when exscuted.

PRT message
The message can contain any characters other than a colon which terminates the @essage as does

new line. Note that a line feed is not sent at the end of a message, and if a new line on  the
screen is required then a down arrow (or catrl) should be inserted in the message text.
Subroutines of commonly used sections within & piece of music can be written within a program
and called using the JSR {jump to subroutine)l command. A subroutine is terminated with an RET
(return} command, whence execution continues from the command following the JSR that cailed
the subroutine. The subroutine should be indicated with a label which is specified in the JSR
coamand, the line number should not be used. With this exception the JSR and RET coamands are
the same ac the BASIC commands GOSUB and AETURN.
J5R Iabel

RET
Repetition of parts of the susic progras ic enabled by the RPT {repeat) command. The section

wn
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of program between a specitied label and the RPT command can be repeated upto 15 tiges. The
label specified should occur before the RFT command.

RFT nuaber of repeats,label eg RPT 2,1lcop
The example causes the section of program between the label "loop® and the RPT command to be
executed a total of three times.
A special case of this command occurs when the pumber of repeats 15 set to zero. The resultant
action is a jump to the specified label which can be before or after the RFT command. This can
be used to jusp around subroutines in the music program, and is sisilar to a RASIC &O70
statesent.

RPT 0,1ahel
The last executed statement of a music program should be the EXT {ewit} command, which turns
off the PSG chips and transfers control froa the play module back to comsand mode.

EXT

COMPILING A MUSIC PROGRAM The NAWE command is used to compile the ausic program stored in
the cosputer. A nusber of options are available duing compilation; these epable you to inhibit
listing of the compiler output iNL}, iahibit listing of the symbol table (WS}, 1list the coapiler
output on a printer {LP), and play the ausic after compilation (PLI. Cosmand format is;

NAME,list of options separated by comsas
1f no options are specified then a cospiler listing and a sysbol table are printed on the screen,
and the music is not played. This allows for susic program syntax error checking. Opticns can be
added as required;

NL  No listing.
HS  No sysbol table,
LP List to printer.
Pl Plav music,

The music can he re-piayed after compilation by directly executing the play moduie;  Type
SYSTEM and then /17152 for cassette systems or /27264 for disk systess. The compiler and the play
sodule can be stopped at any tiee by pressing the BREAK key.
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4, Getting Started with vour FRED,

This section is intended as an introduction to the ausic prograe language to aid vyou in
transcribing tunes for the FRED synthesiser. Before proceeding with this section you should have
read sections | and 2 and the introduction to section 3. The detailed comrand desriptions in section
3 should be referred to as the comsands are introduced here,

Firstly connect the synthesiser to the Genie and a suitable audig system then load and link-in
the music compiler software as described in section 3, LDADING. Then CLOAD the demonstration susic
program starting at position 70 on the tape. Use the LIST comsand to look at the ausic program and
tamiliarise vpurselt with the general coasand structure.

Now try executing the progras by typing
NANE, PL
Note that the coapiler prints PASS 1 then PASS 2 and then a listing with a loecation
and a code to the left of the progras, followed by a list of labels in the progras.
The synthesiser should the begin to operate and voluse levels can be set as desired.
The compiler need not list all of the program, try instead
NAME, PL, NS, NL

To clear the demonstraticn ausic progras, type

NEK
Now & fresh program can be entered,

Start by printing a heading and setting a tespo value
10 PRT FRED SOUND SYNTHESISER. {down arrow or cntrl} {new line}
20 TEN 300
30 1START

Then a sound level, note pitch and duration for channel A of chip 0
46 0L 0,12,A--
30 NTA 0,48
b0 DUR 10

The progras must end with an exit coamand, so
999 EXT

Try executing this simpie progras;
NAME, PL
By listing the program during compilation, any errors that accur in the prograa are

flagged and can be corrected.
fssueing all is well a sinole note should be played {Hiddle-C) and a READY message printed,

Now try a scale in C
70 NTA 0,50
80 DUR 10
90 NTA 0,52: DUR 10
100 NTA 0,53: DUR 10
110 NTA 0,55: DUR 10
120 NT& 0,57: DUR 10
130 NTA 0,59: DUR 10
130 NTA 0,60: DUR 12

And
NAME, PL
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fn accompaniment can be added using the chord coammand operating the other PSG chip.
35 VOL 1,8,ABC
43 CHD 1,3&,4,7
63 CHD 1,3B,4,7
85 CHD 1,40,4,7
95 CHD 1,41,4,7
105 CHD 1,43,4,
{15 CHD 1,8
125 CHD 1,4
3% CHD 1,4

NAME, PL
Now the envelope cenerator can be added to emhance the character of the solo nate.

25 EYF 6,20000: EUR 1
3 ENY 0,9,A--

HEHE, PL

fnd finally the repeat function to keep things going.
200 RPT 4,START
HAHE, PL

Try editing thic program, altering the tempo, relative note durations, volumes, and envelopes
to your own satisfaction. Then vou can try entering proper tunes from sheet susic.
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Appendix A.  PSG Registers.

Chip number 0 gives output on the left hand channel, chip nuaber 1 gives output on the right hand
channel. For both chips :-

Register 0 = B-bit fine tune channel A. } Channel A tone period.
1

Register 1 = 4-bit coarse tune channel A. }
Register 2 = 8-bit fine tune channel B. } Channel B tone period.
Register I = 4-bit coarse tune channel B. }
Register 4 = 8~bit fine tune channel C. } Channel C tone peried.
Register 5 = 4-bit coarse tune channel C. }

Register & = 5-bit noise pitch control,

Register 7 = Channel ocutput contraol :-
Bit 0 = Tone to channel . i
Bit 1 = Tone to channel K. } These control bits are active
Bit 2 = Tone to chanpel C. } low, ie a zerc in any bit positien
Bit 3 = Noise to channel A.  enables the respective function and
Bit 4 = Noise to channel B. } a one disables it.
Rit 5 = Noise to channe! C. 1}
Bit & = Not used.
Bit 7 = Not used.

Register B = 4-bit channel A asplitude. 1} In each case if bit 4 is set then
Register 9 = 4-bit channel B amplitude. } the channel amplitude is controlled
Register 10 = 4-bit channel C amplitude. } by the envelope generator and not

-

by the value set in bits & to 3.

Register 11 = 8-bit envelope fine tune. Y 16-bit envelope period.
Register 12 = B-bit envelope coarcse tune. }

Register 13 = 4-bit envelope shape control.

Register Access @

PSG chip ¢ - OUT 124 (7Ch) , Register number.
OUT 125 (7Dh) , Register data.

PSG chip { - OUT 126 (7Eh) , Reqister number.
OUT 127 (7Fh) , Register data.
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fippendix B. PSG Tone period values.

Hote Tone geriod Register entry | Hote Tone peried Register entry
Hex Dec Coarse Fine ' Hex fec Coarse Fine
Octave ! (bottom octave! Octave 5 (siddle octave)
C DO3E 3390 13 &% : L (mid-Cy00D4 212 { 212
C¥ 0CBO 3200 12 1728 : (84 00CE 260 0 200
D OBCD 3021 il 20% I Q0RD 189 g 1689
it 0R27 283l it 35 ] D4 qog? 178 4 178
(AB3 2491 10 131 : £ GOAB 168 0 168
F 09EC 2540 3 23 ! 009F 159 0 139
¥ 0950 2397 9 93 : Fi %6 150 0 130
& 0807 2263 8 213 ; 0G8D 141 0 141
G# 0858 2136 8 Bg i G4 0086 134 0 134
A 07e0 2016 7 224 ; A 007 126 0 126
A¥ G76F 1903 7 1! ; A 0077 119 { 119
B 0704 1796 7 4 H B 0o70 112 0 112
Octave 2 v Dctave 6
€ 069F 1895 & 159 i C 006a Lls G 106
C¥ 0640 1400 & 54 H C# Q044 100 0 100
] 054 {510 3 230 : i (03 24 G 74
IE] 0592 1424 il 184 j Wi 005 8% @ B89
E 0542 1346 hl bt i £ 054 B4 0 84
0F6 1274 3 244 H F aosr 79 a 7%
F# 04AF 1199 ) 175 i Fé O04R 5 0 13
0468 1131 4 107 : a7 71 0 71
6¥ 0420 1066 4 44 ; b# 0043 67 0 &7
fi Q3F0 100B 3 240 ] A 003F 43 ¢ al
it ] 03B7 33t 3 183 i it 003p 59 0 59
f 0382 B98 3 130 ; f 0038 36 0 Sh
Octave 3 v Bctave 7
C 0350 B48 3 B0 : C 0035 a3 0 ai
C4 0320 BoD 3 32 ; Ch 0032 50 G a0
i 02F3 753 2 243 : 1 GOZF 47 0 7
D% 020% 713 2 201 : b 0020 5 0 43
E 0281 673 2 151 i £ anz2a 42 U 2
F (278 633 2 123 ; 0028 40 G 40
F4 0257 599 ? 7 ' F4 a2y 37 @ 37
A 4236 Sbb 2 4 J B 0023 35 b k]
G¥ azi4 534 ? 22 i b# o2 33 0 33
A 0IFB 504 { 248 ; fi 0020 32 { 32
A 01DC 474 ! 220 i Gk OO1E 30 @ 3
B gICt 449 { 133 i B apic 28 i 28
Octave 4  Octave 8 {top octave)
C 1R 424 1 168 ' C th 26 @ 26
C# 040 400 1 144 ; C# e 235 \ 25
b 0178 378 1 122 ' ) 0018 24 0 24
IE] 0164 356 | 100 : it Gota 22 0 22
£ 0150 336 { 80 ' E 0015 21 0 21
3 (13 318 { 42 i F gotd 20 Q 20
Fi 01z 30 { 44 i F§ 0013 19 Q0 19
6 0118 283 1 27 ; 6 0012 18 ¢ 18
b4 Q10 267 | 11 i B# oely 17 a 17
A 00FC 237 0 252 i A o010 18 Q 14
AY OnEE 238 0 238 ; A¥ QOOF 15 { 13
B 00E1 225 { 205 ] f QOOE 14 0 14

10
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fippendiz C. PSG Envelope shapes.

Envelope shape Envelope features,
nuaber.

0 to 7 Not Used.
B Fast attack then slow decay, continuously repeating.
9 Fast attack then slow decay, one shot.
10 Slow decay then siow attack, continuously repeating.
18! Slow decay then fast attack, reaaining at high level,
12 Slow attack then fast decav, continuously repeating.
13 Siow attack to constant high level,
14 Slow attack then slow decay, continuously repeating,
13 Slow attack then fast decay, one shot.

Kote.

The envelope period control registers determine the speed of a slow attack or decay cycle. R
value of 930 (27 coarse, 1B fine) gives an envelope time of [ second. A value of 3463 {13,137)

gives half a second.

fn envelope is trigoered when the shape control value is written into PSG register il
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hppendiy D.

Husic compiler command summary.

Source progran coamands,

NTA pna
TE p,nn
NTC p,rn
NTA p.innnn
RTE p, trnmn
NTC p,knnnn
CHD p,nn,aa,bb
{Chard)

NOS p,nn,ccc
{Noise}

VoL p,nn,ccc

ENV g,nm,cec

{Envelope)

EVP p,nnnn
{Env Ferigd)

TEM nnnn

DUR nn
{Durationi

EUR ¢

{Envelope
Update)

fPT nn, 11111

ISR 1111
RET

PRT $683%¢

EXT

1

1
J

- e

[

(o)

[

[ at v

e

-

[

—— e

et

—_—

Set note number nn {0 ta 99) on channel & R or  af PSE

chip nusber p {0 or [},

Set tone period nnnn {0 to 4099) on chanmel A B or C of
PSE chip nusber p (0 or 1),

Set note number [nn) on channel A, [nn+aal on channel B
and [nn+bb] on channel C of PS6 chip nusber p {0 or 17,
{aa and Bb 0 to 15 (rote number O to 95).

Switch channels sperified in code ccc to noise instead of
tone on PS6 chig nugber ¢ {0 or 1).

The noise period is set to nn (0 ta 31,

Set channels specified in code ccc to voiume level
nn (0 te 13) on PSE chip nusber p {0 or 1},

Trigoer envelope shape nusber pn (8 to 15) for channels
specified in ccc on PSE chip nusber p (0 or 1),

Set envelope period to nonn {0 to 455350 on PSB chip
nugber p {0 or {}.

Set the tespc of the ausic to value nnnn (O to 3095).

Wait for a duration of length nn (0 to 15) before
proceeding With subsequent coamands.

Re-trigger envelopes on execution of a DUR cossand on
PSE chips specitied in code ¢ (0 to ),
c=t PSE chip nusber 0 : ¢=2 P56 chip nuaber |
c=3 Both P56 chips c=0 Clear re-trigger mode.

Repeat nn (! to 15) times fros label 111il (8 chars max).
It nn=0 then an uncondition jump to iabel 11111 occurs.

Call subroutine at label 11111 (B chars maxi.
Return to sain prograe from subroutine,

Print message #%%$$% on screen. Message can be up to 110

characters long and is terainated with HEW LINE or a colon.

Exit from play soduie and enter command mode.
Must be last statement.
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Channel code ccc :- A-- Channel A. -B~ Channel B.
i Channel C. - No Channel
AB- Chapnels A and B. etc.

lables :- Are preceeded by an asterick and terminated with 2 colon or NEW LINE.
Only the first 8 characters are noted by the compiler.

Compents :- Can be inserted at will and should begin with an apostrophe.

Multiple Statements are permitted on a line if separated by a colon. No spaces
shauld be entered before the colon.

Compiler loading :-
Tape version - Enter BASIC as normal with full memory size.
> SYSTEH
1? TCORP
17/

Disk version - From DODS
LOAD DCOKP/CIN
Enter BASIC as normal.
> SYSTEM
17 /30172

Compiler execution command :- NAME,cpti,opt2,........
Options are :- FL Play M-Code after cospilation.
NL Mo listing of cospiler source on screen.

NS Ne listing of compiler syabol-table on screen,
LP List cospiler seurce on pripter.

Gpticns can be entered as reguired in any order.
Re-running M-Cade once cospiied.

Tape version - » SYSTER
17 /17152

Disk version - » SYSTEH
17 127764

Extending beyond Z PSE Chips.
The compiler will support & maximum of 16 PSG chips ported fros 70 (Hex) upwards.

The chip nusber p then extends from O to 15 and the EUR arqument to a full 16-bit integer,
a one 1n each bit position updating the respective chip, ie bit G (1sb) = PSG chip 0.
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Appendix E. Husic compiler note nusbers and lengths,

Note numbers used with the NTA, NTE, NTC and CHD cosmands.

Mate number 48 is Hiddle-C.

Octave 1 ! Octave 7 | Gctave 3
L 0 T A T
C# 1 o 0 13 ) 4 2\
L 2 IS VS - S I
by 3 i OF 15 DF 27
E 4 i B 16 E 28
F o3 . 70 F 29
F¥ 6 i F¥ 18 1 F# 30
B 7 [ R S A R T §|
6% 8§ v G¥ 20 ) G 32
A9 v A2 A 33
M L0 Y By 22 L AE 34
B il B 23 1B 35

Hote duration numbers used with the DUR command.

Duration No.

1732
1718
{/8
174
3716
174
173
3/8

172

OJ'\IDLI‘\-:—".-IT\J‘-'C‘

[ .Y
—

[FT R
— -
ra .

(o]
J

T

L

P
D e Lo P

13

Note:- The relative durations of the notes is determined only by the DUR command,

Fraction of Crochet.

Octave 4} Octave 5} Octave & ! Octave 7
C 3 1+ C 48 [ C s ¢ 72
C¥ 37 0 C¥ 49 | C¥ 61 ! C¥ 73
b 38 L 50 D 52 5D 74
0¥ 39 ¢ D 51 1 DF 63 ) D¥ 7%
E 40 B 52 | E & | E 74
S B0 F 45 4V F 77
F& 42 | F¥ 54 | FF 66 ) F¥ 78
6 43 1B 35 16 & B 79
6% 44 . B S5 i G¥ 68 ) G¥ B8O
A4 1A 5 1 & 49 1 & Bl
AR 46 1 R¥ 5B ) M O70 ) AR 82
B 47 + B 5 ¢ B 71 0 B B3

Definition.

Deni desi desi sesi quaver.
Dem: deai sesi guaver,
Deai seai guaver.

Semi triplet.

Dotted desi sewi quaver.
Semi quaver.

Triplet.

Dotted semi gquaver,
Buaver,

Dotted Guaver.

Crochet,

Dotted crochet,

Minia,

Dotted ainia.

Seal breve,

Breve.

duration is also affected by the TEN {teapa) command.
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i
¥
|
1
i
|
!
1
i
i
1
1]
1
1
1
1
1
¥
1
!
b
1
1
1
'
1
]
1

Octave 8
C 84
C# 3
] 84
D¢ 87
E 88
F 89
F§ 90
G 71
6% 92
A 93
A 94
B 93
but the

actual
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Appendix F. Chord table.

Notes can be played in certain pleasant cosbinations or chords. A chord is foraed fros a root
note and several other notes which deviate from the root note by a fixed number of semitones. The
table below shows the notes corresponding to the ausical intervals froa each root note.

Root note 3rd Minor  3rd Major  4th ath oth 7th
C 04 £ F B A A%
CH E F F4 64 A4 B
b F ré & A B C
i3] Fi & o4 A% L C#
E 6 G# A B C¥ D
F b¥ A ik D D#
r# A At B C# 0% E
B A% B £ ] E F
b% B L C4 0% F F
A C Ch 1] E F# 5
At C# b [i# F B b¥
B b D4 £ Ft b A

Semitone intervals :-

0 +3 + +3 +7 9 +1Q

£ Major chord is sade up of the root note coabined with the 3rd Hajor and oth intervals, thus
2 C-Major chord is C + € + 6. An extra C note, one octave above the root €, can be added to improve

the depth of the chord.

f Winor chord consists of the root with the 3rd Hinor and Sth intervals, thus a C-Minor chord
is T + DI + B. There are many more possible chords that can be gemerated by selecting different

intervals from a rost note.

Chords can easily be set up with the music compiler, since the CHD command allows you to
specify the roet note and two intervals. eg,

CHD G,48,4,7 Specifies a Major chord with root aiddle-C
CHD G,28,4,7 Specifies an E-Major chard.
CHD 0,26,3,7 Specifies a D-Hinor chord.
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Appendix G. Play Hodule H-Code.

Compiler Mnemonic.
HTA ponn

NTE p,nn

RIC p,nn

NT& p,¥nnnn
NTE @, tnonn
NTC p, ¥nnn
CHD p,nn,aa,bb
NOS p,nn,ccc
VOL p,nn,cec
ENV p.nn,cec
EVP p,nann

TEH nnnn

DUR i

EUR ceee

APT nn, 11111
45k 11111

RET

PRT 68$44%

EXT

Play Module Locations.

Start and Entry point

End of Play Hodule

Entry point for Compiler
End of Music Compiler
Pointer to start of M-Code

Binary W-Code.

000Ipppp
0010pppp
001 1pppp
0001pppp
0010pppp
001 1pppp
0100pppp
1000pppp
0101pppp
0110pppp

0111pppp

101 0nnnn
{GGinnnn
10110004
110innnn
11100040
11110000
11000000

00000000

(npnnann
Onnnann
Onnnnnnn
1000nnnin
16G0nnnn
1000nnnR
Onnnrann
nnnNnRcee
nannlcce
nnnncce

RRRNNRNN

NANRDRNG

CCCCOECC

dddddaddd

dadddaad

ANMNDGRTG
pnRnnnnnn
nnnnnnnn

aaaahbbb

Channel caode ccc
represented as ones

in respective positions
when channel is selected.

e s s teps

annnnnnn

CCCCCCLC

Address aaaa is the
absalute 16-bit of
labelled W-Code.

daaaaaaa 00000000

ddcddddd

ettt

ASCIT coded bytes. 0QGOGCOD

Cassette Version

17152
17973
20060
20182
17958/9

Bisk Version

4300 (Hex) 27264 6ABO (Hex)
4635 (Hex} 28083 6DBS (Hex:
4E5C (Hex} 30472 75DC {(Hex)
4EDSH (Hex) 30294 7636 (Hex)

462677 {Hex) 2807041 6DAG/T (Hex)
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