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1.0 INTRODUCTION

MUS-X1 is a high level Interpreter for decoding music notation that was
‘placed into memory into computer commands that are necessary to generate.
music from the SB-1 (Synthesizer board 1). The interpreter was written to
run real time in an 8080 CPU‘based system. The tempo/timing of the music
being played is controlled by a software (or hardware) timer set for 1/192
note durations. MUS-X] will drive up to eight SB-1 cards at once.

The size of MUS-XI is Epproximately kK bytes of RAM. The interpreter
part of MUS-X1 is about 2.5K bytes with look-up tables occupying the rest
of the 4K. MUS-X1 was written to start at the 16K (4000 Hex) point in RAM.
This leaves the beginning of memory up to 16K free for a monitor, Basic, or
any other user defined software program. The waveform, envelope aqd fre-
quency of the SB-1 are all defined by the user and saved in tables within
MUS-X1. Up to eight different waveforms and eight envelopes can be.saved

for different voices anytime in the music piece.
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2.0 USER |

NFORMATION

2,1 MUS-X1 has been provided on paper tape in Intel Hex Checksum format.
‘The object code on tape will load from 16K (16,384) up to almost 20K.

2.2 Interpreter tables
The tables in MUS-X1 have been preset with the following information:

~ WMEM.

EMEM.

NMEM.
IMEM.

" CMEM.

...Waveform shape memory

(W1-0)....Squarewave

(W1-1)....Sinewave

(W1-2)....Trianglewave

(W1-3)....Fundamental plus second harmonic wave
{(W1-4)....Half wave rectified sinewave
(W1-5)....Full diapason

(W1-6)....Cello

(W1-7)....Trumpet

...Envelope shape memory
(E1-0)....Linear decay to one
(E1-1)....Linear decay to eight
(E1-2)....Up and Down

(E1-3)....Up, level, down
(E1-4)....Accented constant level
(E1-5)....Fast Decay

(E1-6)....Wavering Decay
(E1-7)....Moderate attack and slow decay

...Note memory
One octave of half-tones for the tempered scale.

...Inverted note memory .
One octave of the tempered scale inverted.

...Card memory

16 bytes per card of control data. The Ist two bytes of each table
points to where the card is in memory and can be changed by the us-
er to locate the cards somewhere else. Present card addresses:

Card 1 8000 Hex
Card 2 8100
Card 3 8200
Card 4 8300
Card 5 8400
Card 6 8500
Card 7 8600
Card 8 8700
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cereeeos Scratch memory
The scratch memory table is used for holding the computer's stack,
saving tempo, counting the number of music cards, saving music

statement

points, saving repeat pointers, and saving speciali¢on~=

trol parameters. The two bytes labeled "Al:' is thé& pointé&r to

‘where the

music notation will start in memory and can be changed

by the user to any starting location in memory. Presently:

Al: : 5000 Hex

2,3 Entry points to MUS~XI

MUS-X1 has five entry points and one software exit point.
(See 6.0, the source listing)

Hardware timer
4000 Hex

4003 Hex
L4006 Hex

Software timer
4009 Hex

*400C Hex

Exit point

LOOF Hex

entry pointé.

Play Music! Be sure you have first initialized the cards.

This entry point must be called.

initialize cards and pass in registers HeL the starting
address of the music listing. ThIS entry point must be
called.

Imitialize cards with no H&L address passed This entry
point must be called.

entry points.

Play music with built-in software timer. Pass in regist-
ers HeL the starting address of the music listing.

Play music with built-in software timer. No address is
passed. (Address is preset to 5000H).

Exit to the user's program from the software timer after
playing music. This exit point has been preset to jump
to itself for an endless loop. Change this jump to exit
to your monitor, tape, or disk system's entry point.

*...This is the main entry point for playing music (in most appincatlons)
Jump to this address to play music.
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3.0 _COMMANDS

3.1

Standard command table

N=number

‘Data=sseveral numbers separated by commas.

Notes=any series of pitches preceded with a + or - and separated by a

comma.

Command

PP
(VN)

(Wwo-N, Data)

(W1-N)
(W2-N)
(W1)
(W2)

Comments

Low frequency (start of an octave)

High frequency (end of an octave)

Pitch Modifiers.....

One digit sets octave range. 4= middie-C
Sharp a note

Flat a note

Don't sharp or flat a note

Direct frequency control. N=0 to 254.

Duration.....

Whole note duration
Half note

Quarter note

Eighth note (octal)
Sixteenth note
Thirty-second note
Sixty~fourth note

Duration modifiers.....

Volume

Adds 50% more time to duration .
Decreases note duration by 33%. Start of triplets.
End of triplets. :

Can tie durations together.

End of tie.

levels.....

Very loud (Forzato)

Very intense (Fortissimo)

Intense (Forte)

Medium intense (Mezzo Forte)
Medium soft (Mezzo Piano)

Soft (Piano) .

Very soft (Pianissimo)

Direct volume control. N=0 to 15.

. Waveforms.....

Save a waveform in the interpreter's table.
N=0 to 7. Data= 32 integers, value 0 to 255.

Get a waveform and put into synthesizer.
Put a 2nd waveform into synthesizer.

Use waveform one.

Use waveform two.
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3.1

3.2

(continue)

Command Comments

: o Envelopes.....

(EO-N, Data) Save an envelope in the interpreter's table.
N=0 to 7. Data=16 integers, value 0 to 15.

(E1-N) Get an envelope and put into synthesizer.

Specnal commands.....

(K, Notes) Automatically sharp or flat the following
notes.

(RN) Repeat ''N'' times musical passage, start pt.

(RO) Repeat, ending point.

(J) Alternate exit out of the last pass of a
repeat.

: Repeat once the following passage.

J Alternate exit out of this repeat.

(TN) Set the time for an envelope shape.

(CXXXX) Set one of the four control bits for SB-1.

Definitions

3.2.1 Pitch
The fundamental frequency produced as related to the pure or tempered
musical scale. In the middle octave (octave #4), the pitch of the

tempered scale would be:

Note Frequency (pitch)

261.62 cps (cycles per second)
293.66 cps ‘
329.63 cps

349.23 cps

391.99 cps

L440.00 cps

493.88 cps

T>OMMoOO

Note: Any one of these single letter commands will start the SB-1 pro-
ducing a sound, so be sure to set all parameters (like duration,
volume, waveform, tempo, etc.) you want before giving pitch.

‘3.2.2 Pitch modifier

There are three basic commands that will change the pitch:
(1) change the octave

(2) make the note sharp or flat

(3) direct frequency control

Octave change
The octave command can increase or decrease a pitch by multiples
of two. The octave command is a one digit number from 0 to 8
that precedes a group of notes.
Simple example:

3A = 220 cps

LA = LLO cps

LC = 261.6 cps (middle-C)
5C = 523.2 cps
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3.2.2 (continue)

Half tone change
The plus or minus signs (sharp or flat) preceding a note will
increase or decrease the pitch by about 5.95%.

Therefore:
LE = 329.6 cps
+E = 349.2 cps
-E = 311.1 cps

Direct control
For direct control of the frequency to within t0.5% a special
command is given with ""F'" followed by a number from 0 to 254
all within parenthises. Example (FN).

N = any integer number from 0 to 25k,
R = octave number from 0 to 8.
Frequency = 20000000

(256-N) (32) (28~R}

3.2.3 Duration

Duration is the length of time a note (pitch) is held on. The soft-
ware (or hardware) timer is dividing time into 1/192 notes, therefore
a 1/64 note is actually 3 times 1/192. The duration commands in order
of longest time to shortest is as follows:

Thirty-second
Sixty-fourth
The actual duration is relative and will change with the tempo.

W Whole note
H Half

Q Quarter

0 Eighth

S Sixteenth
T

X

3.2.4 Duration modifier

There ‘are three basic commands that will change the duration of a note:
(1) a dotted note

(2) triplet notation

(3) tieing durations together

Dotted note
To increase the duration of a note by 50%, then follow the dura-
tion character with a period.

Example:
Q. = Q+0
H. & H+Q
0. = 0+S$
H.,. = H+Q+0

The smallest duration, a 1/64 note, can not be increased by 50%.
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3.2.4 (continue)

Triplet notation
Triplet notation is used when you want to play three notes in the
time it would normally take to play two notes. The character used

is """and " ", It's as if the tempo, for a very short instant,
was increased by 50% for just three notes. '
Example:

Tempo 100 beats/min. Tempo 150 beats/min.
Zqcecy = qcee

Tieing .
The capability of adding any duration time to any other is avail- -
able in MUS-X1. The command is (L1) for start adding durations
and (LO) to stop this suming process.
Example:

H(L1)C S(LO)C = (HC) + (SC) in time

This notation is useful in tieing duration of one note from one
measure of music into the next measure.

3.2.5 Tempo

The tempo of a piece of music is like setting the speed at which the

music is played. 150 beats a minute is 50% faster than 100 beats.
Example notation:

(100, 4, 4)

(1) The first number indicates how many beats per minute (similar to
a metronome). Range is 40 to 200 beats.

(2) The second number indicates how many beats per musical measure.
Range is 1 to 16.

(3) The last number indicates which duration value for a note gets
one beat. Range 2 to 8.

,8 = eighth duration
,4 = quarter duration (most common)
2 = half duration

?
Note: Changing a piece from (100, 4, 4) to (100, 2, 2) will doub-
le the speed (tempo) of the musical piece.

3.2.6 Volume

The volume level of each $B-1 card can be set individually at one of

sixteen levels. There are two ways to change volume:

(1) notation similar to musical notation

(2) direct control

Musical notation
The following letter commands can change the volume approximately
3 DB(%30%).

: Z (+6DB) very loud v

i (+3DB)
i " (+0DB)
Ml (-3DB)
MP (-6DB)
P (-9DB)

PP (-12DB) very soft
For no sound for a set duration the command is '"R', this is a Rest
in music.
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3.2.6 (continue)

Direct volume control
The direct control of the volume is done by specifying one of the 16 lev-
els as follows:
(VN) N= 0 (minium level) to 15 (max.)

3.2,7. Voicing Commands

MUS-X1 was written to allow the user to define the waveform and envelope that
will be used by each SB-1 card. The shape (amplitude versus time) of the wave-
forms and envelopes are saved in tables within MUS-X1 for use anytime in the
music with any card. The total number of shapes that can be saved in each SB-1
card are two waveform#*sets and one envelope. The total number of shapes that
can be saved in tables are eight waveforms and eight envelopes.

The values (integer numbers) of the shape of the waveforms, or envelopes, are
transfered from the music listing to a specified table at a relatively slow
rate. During music generation, a shape can be moved from the table to the card
at a fast rate. Be sure to define all waveforms you want to use at the begin-
ning of a music listing, since data transfer is slower.

Voicing formats
Basic notation

W = waveform command
E = envelope command
N = table or general command number
D = data (integer number)
Command modes )
(1) Transfer a shape from the music listing to a table within
MUS-X1.
Example:
(Wg=N,D,D,D,D,D,D,D,0uven... D)
32 or 128 data values (integer from 0 to 255)
table number (0 thru 7).
(Eﬂ"N,g,D,D,D,D,D,D, ........ D)
16 data values (integer from 0 to 15)
table number (0 thru 7).
(2) Transfer a shape from a table within MUS-X] to a $B-1 card.
Example:
(WI-N) Load memory one with waveform.
N= table number 0 thru 7
(W2-N) Load memory two with waveform.

#=--- A set of waveforms equals four 32 byte waveform shapes (128 numbers).
(See Hardware Manual-)



3.2.7 (continue)

(E1-N) Load SB-1 with an envelope shape.
N= table number 0 thru 7.

(3) Switch between two waveforms saved in the SB-1. Be sure
you save two waveform in the two memories of the SB-I
before you use this command. (See 3.2.7 (2)).

Example:
(W1) Switch to memory one.
(w2) Switch to memory two

Shape encoding
To give you an idea of what is meant by ''Shape'', here is an example:

(1) Generate an envelope with a fast attack and a ramp decay shape and
save it in table 6.

1 |
i ]
1 !
! )

Code:
(E0-6,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0)

3.2.8 Repeat Commands

MUS-X1 will let you repeat any passage, one measure or greater in length, up
to 255 times. There are two repeat command sets. One set is for a single

- repeat and the other set will allow multiple repeats. Important, do not nest
multiple repeats with itself or single repeats with itself.

Single repeats
Command set

Letter command for start or end of a repeated musical pas-
sage.

J Letter command for a jump out exit point to be used on the
second pass through-out the measure.

Example:

/: [ovane. [ovoinn / :/

Repeat the following four measures (/) once.

/: [oeennn VA J/ 2/

Repeat the following four measures and jump over last measure on the last
pass.
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3.2.8 (continue)

Multiple repeats

Command set

(RN) This command marks the start of a passage to repeat.
N = number of repeats.
(J) This command marks an exit point to be used on the last
pass of a repeat.
(RO) This command marks the end of a passage to repeat.
Example: g
/(R2)...;(R2).../..... /euen. (RO);....(RO)/...

Repeat the three measures (/) for the two $SB-1 cards two more times.

/(R6).../uu... /oo )/ (ROY/. ..
Repeat the four measures for one $B-1 card six times more and jump out on
the last pass to next measure after (RO).

3.2.9 Key Signature

The key-signature can be set anytime in the music.

within this command.

The notes that are to be
automatically made sharp (+) or fiat (-) within the music are directly stated

Example:
(K, notes)
(Ky+F) eveeininnnnns G Major
(Ky4F,#C) e v e e e enonn D Major
(K,+F,+G,+C,+D)...... E Major

-3.2.10 Special Card Control

There are a couple of commands that are used for special control of the SB—IJ,
Envelope duration : : D

The duration of the envelope shape can be control separately from the
duration of the note. The longest time is set by the screw adjustment
at the upper right-hand edge of the SB-1 (for adjustment see Hardware
manual). .The longest envelope time can be shortened to 1/8 its value
‘under computer control. Typical setting for the longest time is 1.2
seconds.

Example:

(TN) N = number from 0 to 14,
Ovivenonns .Longest time
oo, Shortest time



]

3.2.10 (continue)

Contro]_bits
"~ There are four bits in a control byte that can be set or cleared by this
command. The command breaks down as follows:

(CXXXX)

Waveform memory selection.
One shot or repeating envelope.
Stop or start the SB-1 card.

Examples:
(COXXX) " Start (turn-on) SB-1.
(CXXX0) Use waveform in memory 1.
This is like a (W!) command.
(CX0XX) Repeat the envelope continuously.
This command is something Tike tremolo.
(coxxi) Use waveform in memory 2 and start SB-1.

Manual stop command
- The music interpreter can be stopped from completing a musical tune and will
return under user control by typing a ''$'"" in on the console. To have this
control, one byte must be changed in the object code (MUS-X1) to match your
keyboard port address (see Source listing, section 6.0). Find the routine
labeled ENTRI near the first page of the source listing. At address 4020
Hex you will find the following code:

Code Mnemonic

DB, 01 IN KYBD
E6, 5F ANI 5FH
FE, 53 CPI st

The 01.Hex byte at 4021 Hex will have to be changed to match your keyboard
data port's address if it is not port one.
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4,0 WRITING MUSIC
4.1 Sentence structure

A music listing is a series of characters (ASCII) loaded into memory for the
interpreter to read. To give some examples of music coding the following sym-
bols will be used:

) - carriage-return & line feed

N - a number (integer)

- ‘a space
Some rules: )

1. All music notation will be written in statement lines.
2. All statement lines begin with a line number (0 to 65535) and a space.
3. All statement lines end with a carriage-return.

Example:

'Nstatement line informationg

L. All letters are in upper case, except comments can be upper or lower
case. v

5. All musical measures will end with a slash (/).
Example:
N' measure information/ measure/ measure/);

6.  All comments or titles should be within double-quotes. You cannot use
a slash (/) or a semi-colon (;) in a comment.
Example:
N (sp) ''comment''/measure/ measure/g

7. Information for each SB-1 card is separated by a semi-colon within a
measure.

N/Card’l; Card2; Card3; Cardh/Card‘i;A)
4.2 Encoding music

Here comes the fun part. MUSIC! ‘
To start out, your musical tunes may be as simple as '"Mary had a little lamb',
but as your understanding of the encoding process improves the quality and
quantity of music will increase. For a simple tune you must type in the tempo,
volume level, octave number, note duration, and then the notes (pitch).
Example:

Coding

1 "A MUSICAL SCALE FOR ONE OCTAVE, START WITH MIDDLE-C."

2 (100, 4, &4) 1

3 4QC+CD+DEF+FG+GA+AB/ L

Music symbols

'

0

= :

=



3

4.2 (continue)

Music Symbols

4-2

Comments

Known as the Treble (or G) Clef.
The curl in the base of this

symbol encircles the line for a
G~note. Notes on these staff lines
are in octaves 4 and 5.

Known as the Bass (or F) Clef. The
point in the middle of the curl
falls on the line for a F-note.
Notes on these staff lines are

in octaves 2 and 3.

A symbol Tike a "'C" at the begin
of a measure means Common Time
which is four beats per measure
with the quarter note receiving
one beat. The beats per minute
may vary, but the general coding
for MUS-X1 would be:
(100, 4, 4)

One haif Common Time so coding
for MUS-X1 would be:
(100, 2, 2)

Some of the musical tunes define
the time-signature with numbers
in the first measure. In MUS-X]
coding, this would be:

(100, 3, 4)
100 beats per minute is a good
tempo to start with, if you do
not know how fast the music should
be played.

A sharp (ﬁ) or flat {b) symbol at
the beginning of a music piece with
no note but placed at the position
of a note means that note should
be automatically sharped or flatted
in a song.
MUS-XT coding:

(Kaqun%'C)
Known as the key signature.



4.2 (continue)

Music Symbols Comments
R ]
v e e A opatural {a) is used to cancel,

for only one measure, the auto-
matic function of the key-signa-
ture for a note.

Coding:
L4()=C=(
A The equals symbol (=) must be put
v in front of every note that should
[ {a% be naturalied in a measure.
[ R
==t
V4
e o = Qe tgves . The note symbol in the
middle is called Middle-C. Every
eighth position up the measure
increases the pitch of a note by
two times (or one octave). MUS-X]
uses numbers to define an octave
range. The coding of these three
notes would be:
) ey H3CLCEC
fj’ oo e o A Yie hetween two notes means to

id the duration of the first

»te into the second note as If it
wss one note. It takes two commands
in MUS-X1 to do this.

Cosing:

sufriies(ie)c

PP - - - e e e By e symbol for very
guiet music.
Coding: PP
Yolure Tevels SoTL e ot

p o e



4.2 (continue)

Music Symbols

N

— e s o

[

Comments

Multiple notes. This would
require three SB-1 cards to play.
If you are only playing the
melody then code only the very
top note. Coding for these notes
would be:
LOF ; LOA; 4OC
The melody will be carried by:
Loc



5.0 Special Features

5.1 Relocatable SB-1 Cards

The Interpreter (MUS X1) uses tables to save the parameters and the address for
each SB-1 card. |If the user wishes to move the SB-1 to another location in mem-
ory, only a table value (2 bytes) has to be changed. Near the end of MUS=-XI
(6.0 source ]lstung) are the tables for the cards calied CMEM. Just change the
first two bytes in each CMEM table to the new starting address you want for .each
SB-1.

5.2 Mode Selection

The Interpreter has been set-up to run with Solid State Music's VB-1B card (Video
Display card). The video card will display the frequency byte as a 7-bit binary
pattern on the TV screen in time with the music for each card every 1/64 note.
The Interpreter can also flip over the tempered scale and octaves to play invert-
ed music. These two modes can be set by changing one byte in MUS-X1 called PASS
(see 6.0 source listing). PASS is at address 49C2 Hex.

PASS Code Comments

1] This will play the music listing with no video
display.

g1 This will pltay the music listing with a video
display from the VB-IB.

p2 ' Play the music inverted with no video display.

83 Play the music inverted with a video display from
the VB-1B.

5.3 Relocate the VB-1B :
The Interpreter uses tables to set the display address for the VB-1B card. To
move the Video card from ECHF (present address) to a new starting location change
the following bytes to the new address (upper 8-bits only).

Table at 4EED.

Label Address Upper address byte
GTBLI (+5) LEFC New address

GTBL2 LFg2 " "

GTBL3 LFp8 " "+256
GTBLA LFoE " " "
GTBLS LF1h i o+512
GTBL6 LF1A " " "
GTBL7Y LF2g " "+768
GTBL8 LF26 " " "
VIDEO 4139 New address

5.4 Redesignating the start of a Music File.

MUS-X1 can be set to start interpreting a musical piece anywhere in memory. There
are software entry points described in Section 2.3 which allow the user's soft-
ware to pass on to MUS-X1 a new music address. |[f you would like to manually set

a new starting point, then preset "Al" (at address 49AF) with another address other
than 5808.
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5

Solid State Music

6.0 SOURCE LISTING

4444
ESdd
BACH
221
BWod
diddd
QYIF

4986

4388 C31248

48835 039344

4926 C39E40

4309 ©3D64s

4295 G3D945

4@4F CIIF4d

$3:"HMUS-X1", REVISION 1§

FUMUS~X1Y, REV-8 WRITTEN B8Y MALCOLM T. WRIGHT
JCOPYRICGHT 1978 BY SOLID STATE MUSIC

$3 MODIFIED BY WALTER WHITE §12-3-77

MODIFIED ASAIN,MoT-WRIGHT,1-18-77 :

Ba

2

3MUS-X1 15 AN INTERPRETER OF A SPECIAL LANGUAGE
sUSED TO ENCODE MUSIC FOR COMPUTER PROCESSING.
sMUS-X1 HAS ZSEEN ADAPTED FOR DRIVING THE SB-=I

¢

C $MUSIC CARD.

3
3
LOGC EwU 42B3H 733START OF MUS-X!
- VIDREO Eau BECAZH :} START OF VIDEQ ZCARD
vDupP Bal BC8H 22 UDM GONTROL PORT
KYBD Eal i 25 KEYBOARD DATA PORT
CARDS EaU 8a0BH 53 LOCATION OF FIRST S2-i
RELTA EQy 8 §3 A FUDGE FACTOR
FLG Eau BFH 533DTO-EO0M & TRIPLET
333 BITS DE&DI=sTRIPLE
233 BIT D2=EQOHM FLAG
253 BIT D6=DT0 FLAG
75 IF PASS = & PLAYS NORMAL MUSIC WITH NO DISPLAY
53 IF PASS = | PLAYS NORMAL MUSIC WITH DISPLAY
35 IF PaSS = 2 PLAYS INVERTED MUSIC WITH NO SF
23 IF PASS = I PALYS INVERTED MUSIC WITH DIZFLAY
ORGE LOG £33
SJUMP TABLE TO THE MAIN ENTRY AND EXIT POINTS:
3 I INTERPRET THE MUSIC FILE AND UPRATE
3 MUSIC CARDS TO PLAY A 1764 DURATION.
3 (HMUST BE “CALLED™) '
JSUP ENTRI
3 2 INITIALIZE THE MUSIC CARDS TO BE
H READY TO PLAY MUSIC AND PASS IN
3 Hal, THE MUSIC FILE ADDRESS.
3 (MUST BE “CALLED™)
JHP STRT!
3 3 INITIALIZE CARDS ,BUT NO MUSIC FILE
3 ADDRESS 1S READ FROM HéL.
3 (MUST BE "CALLED™)
JMP STRTI+3
3 4 JUMP TO SOFTWARE TIMER ROUTINE TO
3 PLAY MUSIC IF NO HARDWARE TIMER IS
H AvVallazllLE. PASS MUSIC FILE®S
5 ADDRESS IN HaL.
JMP N3RD2
3 5 JUMP TO SOFTWARE TIMER TO PLAY MUSIG.
2 NO MUSIC FILE ADDRESS IS5 PASSED-
JMP NBRDZ2+3
3 6 EXIT THE SOFTWARE TIMER TO USER®S
b MONITOR AFTER MUSIC IS COMPLETEDR-
LCOZs o &2 Loop
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4312
4213
42316
4817
4414
441D
4815
4d1F
4429
4222
4924
4326
4929
4020
432F
4238
4833
4336
4838
4438
433E
441
4344
4847
4044

444D
4859
4851
4952
4854
4455
4456
4457
495A
4458
485C
445D
435F
4661
462
4865
4466

4869
4860
496D
496E
4B6F
4074
49171

E5
214990
39
224449
31AB49
D5

C5

F5
DBo1
E65F
FES3
Ce3cas
C3F843
3AED4E
IF
32ED4E
D29349
3Ed4
32ED4E
3AAD4Y
32EE4E
21CD4a%
22F14E
21F74E
22F34E

2AF14E
TE

37
3£28
ES

28

28
Fa6lad
72

aF

BF
E63F
F680
Dl
2AEF4E
19
22F14E

2AFS54E
BE
77
4F
ES
23
23

JENTER MUSIC FILE INTERPRETER AND SAVE USER'S
JRETUAN ADDRESS ANOD REGISTERS.

LENTRI1 PUSH
LXI
DAD
SHLD
LXI
PUSH
PUSH
PUSH
IN
ANIT
crPl
(4
JMP

ENTR2: LDa
RAR
STA
JNG
M1
STA
LDA
STA
LXI
SHLD
LXI
SHLD

H
H,1
5P

TOR52
SP,TOPS2

D

B
PSSy
KY3D
SFd

L]
'S

STOP
PLAY
SPTO

5PTd

ENTR3

As4
SPTd
Nl
SPTI

H, GCMEM+ |

SPT3

H,GTBL1

SPTS

55 START THE DISPLAY

pspPa: LHLD
MOV
ORA
MVI
PUSH
DCX
DCX
sJM
MOV
RRC
RRC
ANI
ORI

DSP4: POP
LHLD.
DAD
SHLD

SPT3
AsM
A
YR
H

H

H
DS5P4
A M

3FH
80H
D
SPT2
D
SPT3

1

JGET OLD STACK POINTER

CHECK KEYB0ARD FOR 'S8"
STRIP PARITY & LOWER CASE
STOP IF "S" TYPED

e e %o Weo Yo
e e Ye

(9]

0 MAKE "MUSIC™

sGET 1/3 RING COUNTER

BIT IN CARRY?

SAVE ROTATED COUNTER

IF NO C, SKIP VIDEO

RESET RING COUNTER
BIT AND STORE.

NUMBER OF CARDS

PUT COPY HERE

25 FREQ BYTE + 2

-

®e %e %o

e e Ba we %o Ve o

&) e s e We Be

33 START OF GRAPHIC TABLE
53 STORE IT

POINT TO CTRL BYTE
GET IT

SET SIGN FLAG
SPACE INTC A

Ye Be “a Yo
e We Wo %o

NORMALIZE BYTE
SET GRAPHIC BIT

o Weo

s o

GET DELTA

o
%o

UPDATE POINTER

oo

®
£

+5 CHECK NOTE PATTERN FOR POSSIBLE UPDATE

LHLD
cMp
MOV
Mov
PUSH
INX
INX

SPTS
M

Mo A
C.A
H

H

H

6-2

+3 DID NOTE CHANGE?
SAVE NEW PATTERN

e o
P

]
a4
®
LR 4

POINT TO "OR"™ MASK



43872 46 MoV Bs M

4473 23 INX d 33 PJIINT TO "AND" MASK
4374 75 MOV AsM

4375 23 INX H 33 POINT TO LOW ADDRESS
4376 A6 ANA M

4877 Bd . ORA B8 53 COMPLETE MASKING
4878 5F ’ MOV "EsA

4879 23 INX H 33 POINT TO HIGH ADDRESS
487A 56 ' MOV D,M

43738 79 MOV AsC 33 GET PATTERN

487C 12 STAX D $3 DISPLAY NEW PATTERN
4@7p 1C INR E 35 MOVE DISPLAY POINTER
487E 28 DCX H

4d7F 73 MOV Ms B 33 SAVE DISPLAY POINTER
4380 EI POP H

4381 Ed DSP3: %CHG

4882 2aF34E LHLD SPT4 53 GET DELTA

4485 19 DAD D

4386 22F54E S SHLD SPTS 33 SAVE POINTER

4289 3AEE4E . LDa SPTI1 35 NUMBER OF CARDS

438C 3D DCR A

438D 32EE4E 5TA ‘SPTI $3 SAVE NEW TOTAL

4993 C24D4ad JNZ Dsp2 33 DONE YET?

4893 Fl ENTR3: POP PSW

4994 Cl POP B

4395 DI POP D

4896 EI POP H

4397 F9 SPHL '

40298 EIl POP H

4399 Fg . EI

4894 C9 RET

JMAIN ENTRY POINT TO START MUSIC 15 HERE

%o

sGALL HERE

4498 22AF49 STRTls SHLD al 55AVE MUSIC FILE ADDR.
409E ES PUSH H 5SECOND ENTRY POINT
439F 2181093 LXI H,d

4822 39 DAD SP

40A3 224049 SHLD TOPS2

48A6 31A349 LXI SP,TOPS2

49A9 D5 PUSH D

43AA CS PUSH B

49A8 F5 PUSH P5W

5C0PY THE START OF THE MUSIC FILE INTO THE
FMOVING ADDRESS POINTER. GO THROUGH THE
JMUSIC FILE AND SET-UP POINTERS FOR LINES
JTO BE INTERPRETED BY EACH MUSIC CARD IN
sCMEM. SET "EOM™ FLAGS TO FALSE STATE.
JSET THE MODE BYTE IN EACH CARD AND TURN
30FF ALL CARDS. LOAD EACH CARD WITH A
FSINEWAVE AND BELL SHAPE ENVELOPE.

40AC 2AAF49 STRT2: LHLD Al 3GET START OF FILE
43AF 3EB) MU I T Al 3SERVICE CARD ONE

4081 32AE49 STA . N2

4934 116349 LX1 Ds CMEM .

4287 CD6642 CALL NNUM2 SELIMINATE 1ST LINE NO.
4Q8na 228149 SHLD A2

4UBD 2283849 SHLD BREP 53FOR COLON ROUTINE



44C1
44GC3
48066
48C7
4408
43C9
48CB
480D
43CE
4BCF
48D3
4d4D2
44D4
49D7
43DA
49D0
43DE
49E1
4DE4
43ES5
4BE6
4B E9
43EA
40ED
HQBED
4OEE
43F1
44F3
43F6
43F7
4PFA
43F3
J4OFE
48FF
4102
4183
41485
4186
4189
410A
4188
4186
410F
4111
4414
4116
4119
411¢
411F
4121
4123
4125
4128
4128
412D
4139
4133
4135

CD7844
210349
ES

23

66
2EF3
3E8id
77

28

77
PEB3
2583
LIED4A
CDE143
dELd
2EEY
116D4an
CDE143
El

o

Loy

113A08
19

7E
F6Co
77

3AARE49

FE28
Cagz24l
3C
32AE49
El

111388

i9
C3C640
El
J6IE
AF
215F4A
77

23

45
C2v94l
3E64
32An49
3EQ4
32AC49
ch9245
34A949
Fé8d
D34l
3E8D
320149
3AC249
E601
32ED4E
CA2C4d
JEJF
D3C8

STRT3:

STRT4:

STRTS:

CaLL
LXI
PUSH
INX
MoV
MVI
MVl
Mov
DCX
MoV
MVI
MUl
LRI
GALL
MVI
MVI
LXI
CALL
POP
PUSH
LXI
DAD
MOV
ORI
MOV
Lba
CPI
JZ
INR
STa
POP
LXI
DAD
JMP
POP
MVI
XRA

LXI

Mov
INX
DCR
JNZ
MVI
STA
MV1
STA .
CALL
LDA
ORI
ouT
MVI
STa
LDa
AN
STA
JZ
MVl
ouT

SETUP
H, CMEM
H

H

Ho M
Ls@F3H
A, 83H
MsA

H

MsA
C,B80H
L@

D. WMEM
TRANI
C,18H
Ls3EBH
Ds EMEM
TRANI
H

H

D, 18

D

Asl
GCGoH
Mo A

N2

238H
STRT4
A

N2

H
Ds310H
D
STRT3
H
B,BEH
A

Hs KMEM
Msh

H

3
STRTS
Ar,64H
T3
As,B4H
TS5
TIMER
T2

8dH
igla
A, 80H

. STPFG

PASS
1
SPTO
ENTR2
AsdFH
YDMP

6-L4

3SET-UP POINTERS
3SAVE CMEM POINTER

33GET CARD'S ADDRESS
$3POINT TO MODE CONTROL

;SET MODE BYTE
STURN OFF CARD
;128 BYTES

$TRANSFER WAVEFORM
516 BYTES

s TRANSFER ENVELOPE
SGET CMEM POINTER
JPOINT TO MSCB

§SET “OFF" BIT
JGET CARD NUMBER

JFINISHED ALL CARDS?

JMOVE 16 PLACES AND
SJPOINT TO NEXT CARD

JCLEAN UP STACK
;14 BYTES

s a
]

sCLEAR "KMEM™

31086 BEATS

333

X/4 TIME
3

[
£
°
2

o

JTURN-ON INTERRUPT

SET FLAG TO RUN

5 GET OPTION NUMBER

CHECK LEAST S51G BIT

@ OR 1 INTQ RING CTR

5 GO BACK TO USER IF NO VIDEO
5 SET VDM TO DISPL IST CARD

J AT TOP OF SCREEN

%o B %o BWe s Bs Wo
% o



4137
4134
413D
413F
4149
4141
4142
4143
4146

4149

4140
414F
4151
4154
4156
4159
415A
415D
415E
415F
4161
4162
4163
4164
4165
4166
4167
4168

4169
4163
416D
416F
4171
4173
4175
4177
4179
41738
417D
417F
4181
4183
4185
4187
4189
4188
418D
418F
4191
4193
4195
4197
4199
4198

21YBEC
18834
3620
23

0B

79

Bd
C23D4l
632C48

CD7642
CDEA43
D621
DA494]
FE3A
D24941
ES
216941
87

4F
2608
09

78

23

66

6F

E3

B7

co

4941
4941
4941
4941
4941
4941
4941
DDh4al
4941
4941
4941
4941
4941
4941
2F45
B443
8443
8443
8443
8443
8443
8443
8443
8443
8443
3D47

LXI
LX1
MVI
INX
DCX
MOV
ORA
JNZ
JMP

HsVIDEO

B, 1424
M,° ¢
H

B

Rs G

B

CLl
ENTRZ

%o ve

BLANK POSITION

Ye We WO Ws

wo s e s o
LTy

o

33
33FINISHED YET?
33

5G0 BACK TO USER

330 FIND ROUTINE FOR CHARACTER, WHILE

sREMOVING SPACES,

FINDI:

FINDZ2:¢

GALL
CALL
SuUl
JG
GPI
JNG
PUSH
LXI
ADD
MOV
MVl
Dab
MOV
INX
MOV
MoV
XTHL
0RA
RET

NNUM4
REMI]

g,
H

FIND!

LA AL g LIS

FINDI!
H

Hs LOOKI!
A
CrA
B,48
B
AsM
H
Ho M
Loa

A

LINE NUMBERS, AND REMARKS.

33 3NORMALIZE CODE
33 IGNORE SPACES & CTRL
l 553IGNORE LOYER CASE

AVE STATEMENT ADDR.
ET LOOK-UP TABLE
$DOUBLE CODE

3 :

H
ADD OFFSET
GET ROUTINE ADDR.

o]

NEXT DISPLAY POSITION

LOOP TO BLANK NEXT POSITION

CODES
& SYMB

:BE SURE CARRY 1S CLEARED.

JTRICK JUMP

5THIS IS A TABLE OF ADDRESSES FOR ROUTINES
;THAT WILL INTERPRET EACH CHARACTER TYPED.

LOOKI ¢

pw
Dw
DW
Dw
bW
DY

Dw

Dw
Dw
DW
Dw
Dw
DW
DW
Dv
Dw
bW
DY
DV
pW
Dw
Dw
Dw
Dw
DV
DW

FINDI
FINDI
FINDI
FINDI
FINDI
FINDI
FINDI
FIND3
FINDI
FINDI
FINDI
FINDI
FINDI
FINDI
ENDI

0CTl

0cT!

0CTI

0cCTl

- OCTH

oCTl!
0CT!
0CTl
ocTl
0CT!
COLON

6-5

HE
;ll
s #
5%
7%
;&

;'

3¢
$)
EES
R

8
Ay

Do
1

@o
S YRV L QGO = N

oo

%We %o Yo

s Bo Wo W

%s Wo We W %o



419D
419F
41A1
4173
4L1A5
4i1n7
41A9
41AB
41AD
41AF
4181
4183
4185
41837
4189
4183
418D
418F
41C1
41C3
41G5
41C7
4109
4icB
41CD
41iGF
41D1
41D3
41D5
41D7
41D9
41Ds3

41DD
41E3
41E2
41ES
41E7
41EA
41EB
41EE

41F1
41F3
41F5
41F7
41F9
41FB
4LFD
41FF
4261
4283
42495

2F45
D847
4941
D347
4941
4941
2843
8B43
Foa2
FG42
FF42
3243
2543
caq2
BD43
6E47
4941
3045
AF43
4941
Caa2
A243
C7r42
T643
Cla2
BE42
4941
4941
CF42
B34a2
4941
Ca4d

CD7642
peal
DADD4 )
FE3A
D2DD4
ES
2iFl4l
C35D4l

4941
4941
4941
494l
4941
4941l
4941
DD4al
4941
4941
4941

D
DwW
Dy
Dy
DW
DY
DW
DW
Dy
Dw
DW
DwW

Dy

DY
DW
Dw
Dy
DW
DW
Dw
DW
Dy
DV
bW
DV
DW
pDw
Dy
DY
DW
DW
DW

ENDI1

TRIPI
FINDI
TRIP2
FINDI
FINDI
NOTE®S
NOTE?
NOTE!
NOTE2
NOTES3
NOTE4
NOTES
DURAS
VOL3

JREP

FINDI
STOPI
vaL2

FINDI
DURA4
VoLl

DURAS
zzel

DURAZ
DURAZ
FINDI
FINDIL
DURAT
DURAL
FINDI
VO La

Se Be W
A

va
¥

e ®e We Ys w2 e

we Bs Wo We %o

[

Be e e

e ®e %o Wo Bo Ve Wo %a

we

SKHRECCHNNIDVOZIC RS =IO AT D @2 % §f v

Yo o Wwe W

LA

3G0 FIND ROUTINE FOR CHARACTER INSIDE THE
3PARENTHESIS WITH A LOOK-UP TABLE. SEE
3TFINDI ROUTINE. ,

FIND3:

CALL
SuUl
JG
GPI
JNC
PUSH
LX1I
JMP

NNUM4

930

FIND3

s 0 @
PP

|zw.,wgv,,,i ;;;

FIND3

H

Hs LOOK2
FIND2

SJUSE HALF OF FINDI

sTHIS IS A TABLE OF ADDRESSES FOR
WILlL. INTERPET A CHAR-
SACTER THAT FOLLOWED A PARENTHESIS.

SROUTINES THAT

LOOK2:

bW
bw
Dw
DW
Dw
DV
DW
Dw
Dy
DW
DW

FINDI
FINDI!
FINDI
FINDI
FINDI

© FINDI

FINDI
FIND3
FINDI
FINDIL
FINDI

6-6

21
}"

s #
i3
3%
;&

-
&

3¢
3)
3%
HE



G241
Sead
L4245
4247
QRHP
L2458
&240

4259
BRZ5
L2510
425F
4261
4265

4265

4266

Dy
Dw
bW
DW
D
o
Dy
oy
Dy
o
nn)
Dw
DW
Dy
DY
i)
DY
Dy
DW
DY
Dy
DW
Dy
INY)
Dy
ny
DY
D
DW
DY
DW
by
Dy
Dw
DY
D
Dy
Dy
D
DW
DW
DY
DV
Dw
DW
bW
Dy

FIND3
FINDI
FINDI
FINDI
BEATI
BEATI
BEATE
BEATI
BEATI
BEATI!
BEATI
SEATIL
BEATIL
BEATI
FIubl
FINDI
FINDI
FINDI
FINDI
FINDI
FINDI
FINDIL
FINDIL
CTRLI
FINDI
SHAPE
FRE@1!
FINDI
FINDI
FINDI
JUMPI
KEYS!
LEVON
FINDS
FINDI
FINDI
FINDI
FINDI
REPMI
FINDI
RTIME
FINDI
LEVEL
WAVE!L
FINDI
FINDI
FINDI

H
Aol

" NUMB

NNUME
H
As M
NUMB
NNUNM3
H

6-7

i @

Be W e we s

Bs wme Yo Wo We e Wo Wy e e Wo Woe s s

LT

be Lo Yo Vo Be Ve bs Lo Lo he We Wo We B We B W o Bs Ve o

NARTSTHNIOYVOZITrXNL=T G HEBUOQDID®DY I A% s ORJOGUDWND—8 Ne

o ‘e

LYY

e e Be

FTHIS ROUTINE WILL EAT-UP LINE NUMBERS
JAT THE BEGINNING OF A STATEMENT STRING.
INX
MOV
CALL
JC
INX
MOV
CALL
JNG
DCX

3FIND LINE NO.
3JUMP, IF NOT FOUND

JEAT-UP LINE NO.



4276
42177
4278
4274
427C
427F

4288
4282
4284
4285
4287
4288

4289
4284
4280
428E
428F
4290

4293
4294
4295
4298

4298
429D
429F
4241
42A2
4243
42A5
4246
42A8
42A8
4240
42AD
42AE
42AF
42809
4281
4284
4285
4286
4287
4288

4233
428D
4285
42C0

23

TE
E6TF
FEJD
CA6542
c9

E6TF
FE39
b8
FE34
3F
9

7E
E6TF
FEZ0
ca

23
638942

23
7E
GD8B4z2
DA9342

B6idod
E6TF
FE3A
3F

b8
FE33
D8
E6OF
320849
78

87

87

83

87

47
3ACB49
84

47

23

7E
C39D42

BEQA]
DA
JEJ2
Da

nNUM4: INZX d
Mov A,
ANl TFH 53 REMOVE PARITY
CPI B15a JCARRIAGE~RETURN?
JZ NNUMI
RET

5THIS ROUTINE FLAGS A CHARACTER IF IT IS A
SNUMBERS

NUMB: ANI T7FH 353

CPI @ 33 3START NUMBER CHECK

RC JRET,IF LESS THAN ZERO

CPI *9a] 253

GMC 3GREATER THAN NINE?

RET sIF NOe.»THEN NO CARRY
5THIS ROUTINE EATS UP SPACES IN A LINE.
SPAGE: MOV hs M

ANI TFH 33

(11291 ¢ 53315 IT A SPACE?Y

RNZ ’

INX H

JMP SPACE $EAT ANOTHER SPACE

33 FIND & NUMBER AND CONVERT IT TO A BINARY
33 VALUE BETWEEN ZERQO AND 255, THEN RETURM.
NRDI s INX H 3

53
NREAD: MOV As M 35 GET A CHARACTER
GCAaLL NUMB $23 IS IT A NUMBER?
JG NRDI1 23 IF NOT., TRY TO FIND ONE

JCHECK IF CHARACTER IS & NUM3ER AND RETURN IF
JNOT. IF A NUMBER, THEN MULTIPLY LAST RESULTS
sBY TEN AND ADD ON NUMBER.

DECl:  MVI B.® 3CLEAR RESULTS
DEC2:  ANI TFH 33 REMOVE PARITY

CPI "9v+] 3335 CHECK IF NUMBER

CHME 33 FETURN [WITH CAPRY SET IF

]c 33 NOT A NUMBER

CPI g 335 CONTINUE NUMBER CHECK

RC $; RETURN IF NOT NUMB

ANI @FH 3GET NO. PART

STA M3 3 SAVE DIGIT

MOV AsB 3GET OLD SUM

ADD A 3X2

ADD A 3 x4

ADD B 3 X4+ 1=X5

ADD A 3X19

MOV BsA

LDA M 3GET LSD

4DD B 5X1@+NEW DIGIT

MOV BsA $SAVE NEW SUM

INX H

MOV AsM  3GET NEXT CHAR.

JMP DEC2

JGET 2INARY VALUE OF DURATICN CHARACTER AND SAVE
SVALUE IN "CMEM™ AT LOCATION "INTI".

DURAl:s MVI Col SSENTER HERE IF "X*
D2 2DAH 33

DURAZ: MVI GCo2 32ENTER HERE, "T*
Ds ¥DAH I

6-8



42C) QE24 DURAZ: MV Coa 3873"

42C3 Da D3 BDAH 53

42C4 UEDS DURALs  MVI C,e8H 330"

4206 DA DB 2DaH 33

4207 4ELQ DURAS: MV C,1@H  ivar

42C9 Da Di3 2DAH 53

42CA BE20 DURAS: MVI C,28H  ;37H"

42CC C3DE42 JHP SKIP 53 \
42CF BE4D DURAT: MVI C,4BH 337"

4201 23 INX H 33

42p2 7TE MOV AsM $3GET CHAR FOLLOWING w7
42D3 FES7 CPI 'L 3 3ANITHER !
42D5 CADC42 Jz DBLE 53

42D8 2B DCX H 33

42D9 C3DE42 JUP SKLP i3

42DC BEBD DBLE: MV C,82H i3

42DE 41 SKIP: MOV BsC 53

42DF 23 DURAB: INX H 53

42E0 TE MOV BoM 3NEXT CHARACT
42E1 FERE CPI " 215 IT A PE

42E3 CGREE42 JNZ DURAY N0

42E6 7 MOV A0

42E7 LF RAR 53

42E8 4F MOy Csdh 33

42E9 80 ADD B JADD=ON 1/2 VALUE
42EA 47 MOV Bs &

42EB C3DF42 JMP DURAS

42EE 2B DURAS: DGX H

42EF ES PUSH H FSAVE STATEM.
42F3 210400 LX1 Ha @4

42F3 19 DAD D 3POINT TO “INT!T
42F4 70 MOV M, B 3SAVE DURATION
42F5 El POP H

42F6 024941 JHP FINDI  INEXT CHAR.

JCHECK IF & NOTE SHOULD BE SHARP(+3 UV
FUSING A KEY SIGNATURE TABLE, SELEGT
FVALUE FROM "NMEM”®.

42F9 BEOB NOTEL: MUI Y F3VIF (G) SENTE
42F3 DA DB @DAH 33
42FC BED2 NOTE23 MVI Co2 330D
42FE DA jv)z] BDAH 33
42FF QRV4 NOTE3: MVI Csdd F3UE™
4331 DA DA ADAK 35
4302 BEDS NOTE4: MVI Cs5 $30F
4304 DA DB BDAK 33
4385 @EB7T NOTES: Myl Cs? 330G
4387 DA DB BDAH 33
4388 BEBS NOTE6s MU Cs9 HEA
4388 Da 9] apar 35
4388 QER3 NOTE7: MVI Coll avpe
43D CD6CA3 CALL PUTAD L
4318 G600 MY B 58
4312 28 Dex " H $CH
4313 7E MO A M

4314 FE2D CPI Tt

4316 CA2DA4l Jz NOTES

4319 ©BC IN R G

4318 FEID = Pt FINATURAL?



431C
431F
4329
4322
4325
4326
4329
432A
4328
4320
432D
4330
4333
4335
4338
4338
433C
433D
4340
4341
4342
4343
4344
4345
4347
4348
4348
4340
434D
434E
434F
4350
4351
4352
4354
4355

4356
4357
4359
435A
4358
435G
435D
4369
4361
4362
4363
4365
4368
4369
4368

CAZDA3
Be
FL2B
CAZD43
0D
215F44A
g9

7E

gl

4F
214344
3AC249
E682
CA3B43
215144
389

T8
210808
19

77

23

23

7E
E67F
77
210400
19

TE

23

77

23

23

7E
E643
2B

77

D5
2EFd
13

ia

67

ES
210700
19

E3

Dl
BED3
CDEL143
Di
3EB4
co

JZ
INR
CPI
JZ
DCR
LK1
DaD
MOV
ADD
MOV
NOTE&: LXI
LbDa
AN I
JZ
LX1
NOTE®: DAD
MOV
LX1
DAD
MOV
INX
INX
MOV
ANT
MoV
NOTE®: LXI
DAD
MOV
INX
MOV
INX
INX
MOV
ANI
DCX
MOV

NOTES
G

7+Q
NOTEY
G

Hs KMEH
B
As M

C

GoA
Hs NMEM
PASS
2
NOTE9
Hs IMEM
B
Hs M
Hs 8

D

Ms A

H

H
AsM
TFH
Mas A
Ho B4
D
As M
H

Mo A

H

H
As M

3

H

Ms A

» 3 SHARP?
SSPOINT TO KEY S5ICGN.TAELE
53

JADD ON DELTA

23POINT TO NOTE

$3 GET OPTION WM

73 WANT INVERT

$5 NO, USE NMEM TABLE

55 YES., USE IMEM TARLE

SGET FREQUENCY
FMOVE 8 PLACES
FPOINT TO “MFRER"™

ET MSCB
ET "0N" BIT

i G

JGET DURATION."INTL™

SAVE IN "INTZ"™
POINT TO TRIPLET

GET FLAG BYTE
MASK TRIPLET COouW7w

Be S8 We e %o Be

e Be %o e %o

;3 5TORE TRIPLET

STRANSFER THREE BYTES FROM CMEM TO THE CARD
THIS WILL SET FREQUENDY.
JVOLUME,OCTAVE,AND SPECIAL CONTROL BYTE AS
JFAST AS POSSIBLE TO REDUCE DISCONTIMNULITES

JBEING SERVICED.

sIN THE CARD'S VOICING.

GO PUSH
MVI
INX
LDAX
MOV
PUSH
LX1
DAD
XTHL
POP
MVI
CALL
POP
MV1I
RET

D
Lo@F@H
D

D

Hs &

H

He 7

D

D
Cs3
TRAN §
D
Asd

5 ©
»

%o
tes
=

I ADDR OF CFRER
53PUT GFREB IN S5TalK
5 3CALC ADDR QOF MFRER
330FREB 1IN H&L

Iy

TFREB IN D&E
TRANSFER 3 BYTES 70 CaARD

$3PASS BACK “EOM™ PLAG

3THIS ROUTINE TAKES THE PRESENT STATEMERT I

JADDRESS AND PUTS IT

6-10

INTO *"GMEM™ OF THE LaR

0 ADDR OF CFRER IN CARD!

(2



436C
436D
436E
436F
4379
4371
4372
4373
4374
4375

4376
4379
4370
437D
437E
4380
4381

4384
4385
4387
4388
4383
438D
4398
4392
4393
4394
4395
4398
4399
L4394
439C
435D
439E
439F

43A2
43A5
43A7
43AA
43AC0
43AF
4388
4381
4383
4385
4388
438A
43BD
43C0
43C2

D5
13
13
EB
73
23
72
EB
D1
(Y

CDh6C43
2197008
19

TE
F688
77
C34843

TE
E64F
47
3a0249
E6B2
Ca9443
3E88
94d

47

ES

19

7E
E6F9
BO

77

El
C34941

CDDB43
3E20
CACC43
3E3@
C3CC43
23

7E
FE50
3E48
CacCags
JE60
C3CC4a3
CDDB43
3EBO
C2CC43

2109208

JBEING SERVICED.

PUTAD:

PUSH
INX
INX
XCHG
MOV
INX
MoV
XCHG
POP
RET

M, E

M.D

"D

s S5AVE CMEM ADDRESS

SPOINT TO STATEM. AREA

5THIS ROUTINE WILL TURN-OFF THE CARD TO
JGENERATE A REST FOR A PRE-DETERMINED DURATION.

ZZZ1s

@
£

CaLL
LXI
DAD
MOV
ORI
MOV
JMP

PUTAD
Ho 18
3]
Hs 1
BEH
s

 NOTE®

iPUT ADDR.INTO CMEM
SPOINT TO MSCE

JSET BIT TO “OFF®
i SAVE

33CONTINUE AT NOTEER

;PUT THE OCTAVE NUMBER INTO CMEM AREA FOR THE
3CARD BEING SERVICED.

- 0CTl:

ocT2:

sREAD IN

MOV
AN1
MOV
LDA
ANI
Jz
MV I
SUB
MoV
PUSH
LXI
DAD
MOy
ANI
ORA

MOV

POP
JHP

!'P'!a '.,M"J OR 1) I|l

Aok
gFH
B, A
PASS
2
octe
4,8
B
BeA

H
H,B9H
D

HsM
BFaH
B

Msf

H
FINDI

30F MVOB IN CMEM.

VOL13

VOL2:s

CALL
MVI
JZ
Mvl
JMP
INX
MoV
cPI
MVl
JZ
My I

. JMP

VOL3:

CALL

MVI
JNZ

E@l
A, 201
VOLS

. Hy 3IBH

VOLS5
H

A M
Bpg
A, 40H
VoLS
A, 608H
VOLS
EQl
A, B3H
VOLS

Be o e We e Wo

© FENTER HERE IF

2GET ASCII NUMBER
$STRIP-OFF UPPER 4 BITS

GET OPTION NUMBER
WANT INVERTED MUSIC?
NO., SKIP SOME STMTS
YES, SUBTRACT OCTAVE
FROM &

AND RETURN TO B REG

we %o o Weo

Be Two

JPOINT TO MVOB IN GMEM

JREMOVE QLD OCTAVE NO.
SADD-ON NEW 0CT. NO.

JGET NEXT CHARACTER
AND SET-UP VOLUME HALF

SENTER HERE IF 4 "pP"
 3PP? -12DB
3P? -9DB

G@Mﬂﬂ

333
3 MP? ~6DB
SMI? ~-3DB

JENTER HERE IF "I¥
317 +6DB



-

43C5
43C7
43CA
43CC
43CD
43CE
43Dl
43D2
43D3
43D5
43D6
43D7
43D8
43D3
43DC
43DD
43DE
43DF
43ED

43El
43E2
43E3
43E4
43E5
43E6
43E9

43EA
43EC
43ED
43EE
43EF
43F1
43F2
43F4
43F7

43F8
43FA
43FC
43FF
4400
4403
4406
4487
44438
440A

3E80
C3CC43
3EF?
47

ES5
218903
19

TE
E60F
B@

77

El
C34941
7E

23

BE

c8

2B

G9

1a
77
13
a3
@D
C2El43
C9

FE22
Co

23

7E
FE22
c8
FE@D
C2ED43
Cco

06422
3EB1
32AE49
4F
11C349
210700
19

7E
E624
CA4F44

MV I A,PBOH 3117 +3DB
JIP VOL5
VOL4:  MVI A,0FBH ;1F "Z",THEN +6DB
VOL5: MOV B,A
PUSH H
LX H, @9H
DAD D 3POINT TO MVOB IN CMEM
MOV AsM .
ANI 8FH  REMOVE OLD VOLUME
ORA B ' 3ADD-ON NEW VOLUME
MOV M, A
~ POP H
JMP FINDI  ;NEXT CHAR.
E@l: MOV AsM
INX H
CMP M 3PP OR 117
RZ
DCX H
RET

5 TRANSFER DATA FROM ONE LOCATION OF MEMORY
3TO ANOTHER. H&L=DESTINATION ADDRESS
;D&E=30URCE ADDRESS,C=N0O. OF BYTES TO

3 TRANSFER.

TRANl: LDAX D JGET DATA
MOV M, A JPUT IT HERE
INX D
INX H
DCR c 3COUNT THE BYTES
JNZ TRANI 3JUMP FCR MCRE
RET ' '

5THIS ROUTINE EATS UP COMMENTS PUT IN THE
sMUSIC FILE-.

REMI ¢ CpPI B22H 32
RNZ
REM2 3 INX H SSTART EATING CHAR-
MOV AsM ‘
CP1 V22H
RZ JEND OF COMMENT. EXIT
CPI @DH ;00PS!
JNZ REM2
RET

sSERVICE EACH CARD BY CHECKING THE
J"EOM'" FLAG. IF EOM IS SET, THEN GO
sTO THE NEXT CARD ELSE GO AN UPDATE
sTHE CARD. IF ALL THE CARDS ARE AT
sEOM THEN MOVE STATEMENT POINTERS FOR
sEACH CARD TO THE NEXT MEASURE.

PLAY: MVI B,o JCLEAR EOM ACC.
MVI Asl
STA N2 :START VWITH CRD 1!
MOV C,A '
LXI " D,CMEM

NXTCD: LXI Hs 7
DAD D JPOINT TO EQNM BYTE
MoV ALM sGET EOM
ANI 4 I
JZ OREOM sJUMP IF EOM



440D
440E
4411
4412
4415
4416
4417
4418
441B
441D
441E
441F
4420
4423
4424
4425
4427
4428
4429
442B
442E
4431
4432
4433
4435
4436
4437
4438
443A
443B
443C
443D
443E
443F
4440
4441
L4442
4443
4444
4445
4446

4447

4444
444D
444E
444F
4452
4451
4454

79
32BC49
78

32BD49

TE

2B

35
C24A44
E603
17

2B

35
C24A44
34

23
3641
23

7E
E640
C23E44
212A00
19

7E
F68@
77

D3

EB
lEF2
23

56

12

Dl

D5

EB

23

23

5E

23

56

EB

Dl

CD45%41

2ABC4Y9
4D
44
$=14]
47
3AADA4Y
B9

sCHECK IF INTERRUPT COUNTER REGISTER

31S ZERO YET.
sTHEN CHECK "DTO"
31F THE FLAG IS CORRECT.

315 ZERO,THEN INTERPRET
NEOM: MOV A,C
STA Bl
MOV AsB
S5TA B2
MOV AsM
DCX H
DCR M
JNZ CONT2
ANI 3
MoV Ms A
DCX H
DCR M
JNZ CONT2
INR M
INX H
S MYl Msl
INX H
MOV A M
ANI 40H
JNZ CONTI
LXI Hs18
DAD D
MOV AsM
ORI 844H
MoV Ms A
PUSH D
XCHG
MUI E,@BF2H
INX H
MOV DoM
STAX D
POP D
CONTl: PUSH D
ACHG
INX H
INX H
MOV EsM
INX H
MOV D,M
XCHG
POP D

IF THE COUNTER IS ZERO
FLAG AND

TURN-OFF CARD.,
ALS0,IF COUNTER
NEXT CHARACTER.
Ed
SAVE CARD COUNTER
SAVE EOM ACCUM.
GET TRIPLET FLAGS
POINT TO TRIPLET
 AND DECREME
ONTINUE IF NOT
MASK 2 TRIPLET
AND STORE
OINT TO INTERRUPT
SHECK COUNT
OT DONE YET?

3 & Ry
COWR

(31

RO
BITS
1N

CTR

e W We Yo Wo We e e Yo e o
CI 'Y o Wo Be o e be Be B e e
(9]

e
<

3POINT TO TRIPLET CTR

s %o Yo

POINT TO FLAE
GET FLAG

TEST DTC BIT
ON*T TURN=-QFF{DTO?

BYTE

Bo Wwo %o
E3 e Be o %o

SJPOINT TO MSCE

SSET "QFF™ BIT
SUPDATE CMEM
s SAVE CMEM POINTER

#;L0 ADDR OF GSGB

sHI ADDR QF L30B8
#3TURN-OFF GARD

3GET STATEM-

e e 7
PNTR

sNOW INTERPRET STATEMENT WITH D&E=CHMEM
JADDRESS AND H&L=STATEMENT ADDRESS.

CALL FINDI

sBE SURE TO PASS BACK EOM IN REGISTER-A
5AND CMEM ADDRESS IN D&E.

CONTZ2: LHLD Bl
MOV C.L
MOV BoH

OREOM: ORA B
MOV BsA
LDA Nl
CMP C

JCOMBINE EOM BYTES

JLAST CARD

VTS
o det b 2

TE

O Re

3£y e

]



4455
4458
4459
445A
445D
4460
4461
4462
4465
4466
4467
446A
446D

4470
4473
4476
4479
4474
4418
447G
447D
447E

4481
4484
4485
4488
4488
448D
4490
4491
4492
4493
4494
4495
4496
4498
4494
449D
449F
44A2
44475
44A6
44A8
44AB
44AC
44AD
44AF
44B2
44B3
44B6
4439
443C
44BE
44C1
44G4

CA6544
é4c
79
32ALE49
211302
19
EB
C39344
Q4
@85
Caz2C4a
CD7844
C3rg43

111200
210408
21CA49
7E
81
77
19
85
C27944

2AB149
EB
21C549
D1OFGE
JE31
32AD4%
73

23

72

89

13

ia
E6TF
FEZF
CABz244
FE3B
C29444
3AAD4S
30
FEZ9
C28D44
13

ia
FEZF
C2AB44
E3
22Bl49
110349
2AC549
3ED1
32AE49
3AC249
E691

CKEOM:

s#THIS

SETUP:

SETL:

JZ
INR
MoV
5TA
LXI
DAD
KCHG
JMP
INR
DCR
JNZ
CALL
JMP

LX1I
LXI
LXI
MoV
ORA
MoV
DAD
DCR
JNZ

CKEOM JFINISHED ALL CaRpse?

C 3NEXT CARD

AsC

N2

Hs 16

D JMOVE POINMTER IN CHEM
JUPDATE D&E

NXTCD '

B

B 2ALL CARDS @ EOM?

ENTR2 |

SETUP JSET PNTR FOR NEXT MEAS.

PLAY

ROUTINE CLEARS ALL 8 EOM FLAGS.

Ds16 33ADDS 16 TO EUGM PUOINTER
B,2804H ;8B 15 CARD CTR, L 15 MASK
H,CMEM+7:3POINTS TO 157 EOM FLAG

Aas M 33

G 33 :

Mo h 5 35AVE CLEARED EQGMW FLAG
D SSPOINT TO NEXT FLAG

B $58 CARDS YET?

SETI! $3IF NOT, LOOF

3THIS ROUTINE WILL SET THE STATEMENT ADRDR
SFOR EACH CARD AND PUT THIS ADDR INTO UMEM.

SETa:

SET3:

SET4:

SET5:

SET6 3

LHLD
XCHG
LX1
LXI
MVI
STaA
MOV
INX
MOV
DAD
INX
Lpax
ANI
CPI
JZ
CPI
JNZ
LDA
INR
CPI
JNZ
INX
LDAX
CP1
JNZ
XOHG
S5HLD
LXI
LHLD
MUI
STA
LDA
AN I

A2 ' JGET MOVING PNTR
PUT IN D&E
H»CMEM+233?OINT TO 15T CHMEM

B,0@FH SADDER FOR CGMEM PNTH
Asl ﬁkIHST CARD
- Nl $SAVE CARD CTR

®o Wo

£

Ms B SSAVE STMT ADLR IN CHMEM
H 23
oD s 3
B F3POINT TO NEXT CMEM
D S3POINT TO NEXT CHAR
D SSGET NEXT CHAR
TFH. $ s
v 3 END OF MEASURE?
S5ETé FIVES,QUIT
£ SEND QF CARD®S CODING?
SET3 #3NO,LOOP
Ni J3GET CARD COUMNTER
P2y 3 3ADD ONE
9 5 3MORE THEN 8 CARDS3?
SET2 $3NOLGD SAVE ﬂTﬁs PRINTER
D 33POINT TC NEXT CHAR
D $3GET CHARACTER
s 2ZEND OF MEASURE YET?
SETS S3ND,LOOP

FIEND OF MEASURE 50 STORE

- A2 s SAVE NEW MOVING PNTR

DsCMEM

CMEM+2 JGET 1ST STATEMENT ADDR.
Asl
Ne
PASS

2o %o

FIRST CARD PLEASE
GET OPTION NUMRER
CHECK LEAST SICG RIT

By e

(=
%o



44C6

44C7
44C8
44C9
44CA

44CB
44CE
44D1
44D4
4407
44D8
44DB
44DE
44DF
44E2
44ES
44E6
44E9
44EC
44ED
44F0
44F3
44F4
44F7
44FA
44FB
44FE
4501

4502
4585

4588
45084
458D
4518
4511
4512
4513
4514
4518
4516
4517
4519
451B
451C
451D
451E
451 F
4528
4521
4522
4523
4524
4527

C8

G5
DS
ES
AF

21B0QEC
118280
32F74E
22FB4E
19

32FD4E
22@14F
19

32034F
220874F
19

32894F
22@D4F
19

3208F4F
22134F
19

32154F
22194F
19

321B4F
221F4F
19

32214F
22254F

BEDS
L1IF54E

210646

19
5D
54
TE
23
66
6F
B6ln
3E2@
77
23
77
23
77
23
77
23
B85
cz2iBas
4D

535 RETURN IF NO VIDEC
SO0 CLEAR THE SCREEN AND

PUT @ IN A.
H HAS ADDRESS OF

Be %o %o Wo %

we %o Wo

15T

o

%o o
Wo ws %o

STORE FREQUENCY BYTE
STORE DISPLAY POINTER

e
oo

;s8 LINES
2

JSPOINT TC GTBL1"S POINTER

PACE INTO REG.=A
LL 4 CONSECUTIVE MEMORY
OCATIONS WITH SPACES

Yo
e Beo b
o]
Ce=wn

33D0 16 TIMES TO CLEAR EACH

RZ
335 5TART OF NEW MEASURE,
53 INITIALIZE POINTERS

PUSH B

PUSH D

PUSH H

XRA a

LXI Hs VIDEO

LXI D, 84H

STA GTBLI!

SHLD GTBLI+A

DAD D

STA GTBLZ2

SHLD GTBL2+4

DAD D

STA GTBL3

SHL.D GTBL3+4

DAD D

STA GTBL4

SHLD GTBL4+4

DAD D

STA GTBLS

SHLD GTBLS+4

DAD D

STA GTBL6

SHLD GTBL6+4

DAD D

STA GTBLY7

SHLD GTBL7+4

DAD D

STA GTBLS

SHLD GTBLE+4
$3CLEAR ONLY THE LINES USED

MVI G,8

LXI D,GTBLI-
MEAS2: LXI Hs6

DAD D

MOV EsL

MOV Do H

MOV AsM

INX H

MOV Ho M

MOV LsA

MV 1 Bs16

MVI Ayt °
MEAS3: MOV Ms A

INX H

MOV Ms A

INX H

MOV MsA

INX Hl

MOV M. A

INX H

DCR B

JNZ MEAS3

DCR C

H
53 LINE.
J3FINISHED ALL USED LINES?

VIDEO LIN

ADD 64 FOR NEXT VIDEO LINE




4528
4528
4520
452D
4352E

452F
4532
4535
4536
4537
4539
453a
4533

4530
453F
4541
4544
4547
4548
4544
4548
454D
454E
4550
4551
4553
45856
4557
4558
455A
4558
455k
4561
4562
4563
4564
4567
4569
4560
456E
456F

4578.

4571
43572
4573
4574
4575
4576

4577
4574

C2@D45 JNZ MEAS2
El POP H

Dl POP D

Gl POP B

9o RET

sFOUND THE END OF 4 MEASURE FOR THE MUSIC
SCARD BEING SERVICED. SET FLAGS.

Ch6C43 ENDI s CALL PUTAD

210700 LXI Hs 7 33

19 DAD D $POINT TO EOM

7E MOV AsM

E6F3 ANI @FBH  33SET EOM FLAG

77 MOV M, A 3PUT BACK

AF XRA A 3PASS ON EOM FLAG
co RET

sFOUND THE END OF THE MUSIC FILE. TURN
JOFF ALL THE MUSIC CARDS» SET EOM=8FH,
3SET DTO=0, SET INTERRUPT COUNT=1l, SET
sSTOP FLAG=0 AND TURN OFF INTERRUPT.
CbeC4a3d STOPl: CALL PUTAD SPOINT TO 51"

2628 MV 1 B, 08 3CHG 8 AREAS OF CMEM
11C349 LXI Ds CMEM

2123400 STOP2: LXI Ho B4

19 DAD D JPOINT TO INTI

3601 MV I Ml

23 INX H JPOINT TO INTZ2

3601 MVI M, i

23 INX H 33POINT TO TRIPLET CTR
3693 MV1 M, 3 235TORE NOT TRIPLET COUNT
23 INX H 33DTO/EOM TRIPLET FLAG
360F - ML Ms BFH

210A0 LXI Ho L O

19 DAD D

7E _ MOV AsM SGET MSCB BYTE

F680 ORI 8@H

77 MOV Ms A SUPDATE CMEM

CD5643 CALL GO JTURN=0FF CARD
211000 LX1 Hs 1 BH

19 DAD D JNEXT CMEM AREA

EB XCHG

B5 DCR B 3ALL CMEM? )
C24445 JNZ STOP2

3E0Q MVI As0 3SET STPFG=S5TOP
32C14a9 STA STPFG

D341 oUT 1gle 3TURN=0OFF INTERRUPT
El POP H 3CLEAR STACK

Fl . POP pPSwW

ci POP B

Dl POP D

El POP H

F9 SPHL

El POP " H

F3 DI

c9o RET

sREAD IN BEATS/MIN. AND TIME SIGNATURE

JTHEN LOAD TIMER ROUTINECOR CIRCUIT).
CDho442 ‘BEATl:¢ CALL NREAD :CONVERT BEATS TO BINARY
78 MoV AsB

6-16



43573
457E
457F
4581
4584
4587
4588
4588
458E
458F

4592
4595
4597

4599

459A
459B
4590
459E
45Al
45A2
45A3
45A4
45A5
45A6
45A7
45AA

. 45AB

45AE
45AF

45B2
4585
4586
4587
4588

45BB
458D
45BE
45BF
45C0
45C1
45C2
45C3
45C4
45C5

3248A49
7E
Fuel
£29245
CD94a42
78
32AB49
CD9442
78
3RAC49

3AAA49
E6FE
D628
P&
ES

5F
1602
210F46
19

SE

23

56

6B

62
3AAC49
3D
CAB245
19
C3AA45

CDBB4S
El
Dl
28
C3Db4l

Beid2
AF

7C

IF

67

7D

IF

6F

B85
C2BD45S

STA T3 333 SAVE BEATS

o v As M

CPRI s 53 3MORE NUMBERS?

JNZ TIMER I

CALL NREAD 33 53BEATS PER MEASURE
MoV AsB 33

STA T4 33

CALL NREAD 53 3DURATION FOR BEAT
MOV A,B 333

STA TS5 333

JUSING THE NUMBER IN T5" AND

s THE NUMBER OF BEATS IN "T3", COMPUTE
34 BINARY VALUE THAT WILL SET THE SOFT-
SJWARE(OR CIRCUIT) AT THE RIGHT TEMPO.

TIMER: LDA T3 JGET BEATS

ANI BFEH 33 3EVEN NUMBERS ONLY.

SuUl C4p 3SUSBTRACT 40

PUSH D :

PUSH H

MOV EsA

MV1 D,@

LXI H,BMEM JPOINT TO BEAT MEMORY

DAD D

MOV EsM JLSB OF VALUE

INX H ‘ '

MOV DsM JMSB OF VALUE

MOV L,E

MOV H» D

LDA TS 533NOTE DURATION PER BEAT
TIML: DCR A 33 ' .

Jz TIM2

DAD D JINCREASE VALUE BY B

JMP TIMI

F*¥eeoeeLOAD-~~-FOR HARDWARE TIMER,SWLDl====
sFOR SOFTWARE TIMER.

TiM2s CALL SWLDI s% LOAD TIMER
POP H
POP D
DCX H Y
JMP FIND3 ii

3S0FTWARE TIMER LOAD ROUTINE. TAKE TIMER'S
SVALUE IN H&L REGISTERS AND DIVIDE BY FOUR
3TO CORRECT FOR THE DIFFERENCES IN TIMING
JBETWEEN HARDWARE(5 MICRO-S) VS SOFTWARE
5(28 MICRO=-S5).

SWLDl: MUI Bs2
SWwl.D2: XRA A sCLEAR CARRY FLAG
7 MOV A 1‘{

RAR £ s

- MOV Hs, A

MOV AL

RAR .

MOV L,A

DCR B

JNZ SwLD2 %
JGENERATE 2°'S COMPLEMENT OF WALUE



45C6
43G9
45CA
4568
45CC
45CD
45CE

45CF
45D2

45D3
435D6
45D9
45DC
45DF
45E2
45E3
45E6
435E9
45EC
45ED
45Fd
45F3
45F4

45F7
45F8
45F9
45FA
45F8
45FC
45FD
4600

4601
4604
4685
4687
4688
4649
460B
4648C
46UE

460F
4611
4613
4615
4617

7D
2F
6F
76
2F
67
23

22A849

c9

31A649
22AF49
CDSEAQ
2AA8B49
118888
i

CDF345
CD1240
3AC149
B7

CaDC4s
C36F4n
AF

11219

19
wo
B0
]
24d
03
D2F745
9

224849
7¢C
F686
67

7D
D340
7C
D341l
co

5387
D@as
8D@5
4Fd5
1685

MOV AsL

cMA

MOV Ls&d

MOV AsH

CMA

MOV Hs &

INX H 3COMPLEMENT
3SAVE NEW TIMER VALUE

SHLD Ti

RET

STHIS TIMER WILL SUPPORT THE MUSIC ROUTINE
SIF YOU DON°T HAVE AN INTERRUPT TIMER CARD
JACCURACY IS FAIR TO GOOD, DUE TO VARIABLE
3TIME IN INTERPETING THE MUSIC LANGUAGE.

NBRDl: LXI1 SP,TSTK
NBRDZ2: SHLD Al 3 5AVE FILE ADDRESS
, CALL STRT!+3 :SET-UP CARDS
NBRD3: LHLD Tl SGET TIME VALUE
LXI DsDELTA A FUDGBE FACTOR
bap D
CALL S5TIiMl JWASTE TIME
CAaLL ENTRI sCALL MUSIC
Lba STPFG SCHECK STOP FLAG
OR& A s ZERO?
JNEZ NBRD3 F REPEAT
NBRD4: JMP Logp JEND. LOOP FOREVER
5TIMls  XRA A
LX1 Dol
$35T1I1MZ TAKES 28 MICROSECQOWDS PER CYCLE.
33THE ROUTINE IS WRITTEN FOR @ WAIT STATES
53BUT THE COMMENTS SHOW HOW TO CHANGE THE
$3ROUTINE TO § OR 2 WAIT STATES.
STIMZ2:  DAD b $31W DAD D 29w DAD D
NOP 23 NOP NOP
NOP 33 NoP NOP
NOP 34 MOV ALB JNC STIMZ
NOP 83 JNG STIM2 NOP
NOP 33 NGP NOP
JNGC Strimz ] NOP NOP
RET i3 RET RET

sLOAD SCRATCH MEMORY WITH TIMER VALUE FROM
sH&lL. TRANSFER VALUE TO HARDWARE CARD.

LOAD: SHLD T1 2 5AVE NEW TIME
MOV - AsH 3172 OF NEW TIME
ORI B@H §SET MSB=l
MOV Hs A
MOV As L
ouT lava sLOAD /72 OF TIME
MOV AsH
ouT igla SLOAD 1/2 OF TIME
RET

$THIS TABLE DEFINES ALL THE CONSTANTS NEEDED
SFOR TEMPOS FROM 40 TC 200 BEATS A MINUTE.

BMEM: Dw 1875D 5348 BEATS
DW 1488D 242
D : 1421D F544
Dw 13590 F346
Dw 13020 is48
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45619
4613
461D
461F
4621

4623
4625
4627
4629
4628
462D
H462F
4631

4633
4635
4637
4639
4638
463D
46IF
4641

4643
4645
4647
45649
46438
464D
HO4TF
4651

4653
4655
4657
4659
4658
465D
465F
4661

4663
4665
4667
4669
46635
466D
466F
46714

4673
4675
0677
4679
4673
467D
467F
45681

4683

4685
4687
4689
4688

2204
B204
8504
5024
3604
1204
FB3
D1@3
B383
9763
7D@3
6483
4D@83
3603
2133
@Da3
Fada
E&@2
D782
Ceaz
B532
ATI2
9932
8802
7802
Ti82
6542
5942
4E32
43a2
38@2
2Lge2
2442
1802
l2g2
0902
2002
F8a21
Fédal
Eg4l
E121
D931
D281
CCoal
G591
BEG]
B&a1
B2@1
ACBI
A6JL
AlDl
9Bal
9601
9101
8Cal
8701
8201
7081

Dy
Dy
Dv
Dy
Dy
bW
Dy
DW
bW
Dy
bW
Dy
Dw
Dw
DW
D
Dy
Dy
Dy
Dy
Dy
Dy
inif}
bW
Dw
by
DW
pw
Dy
Dw
oy
Dw
Dy
Dy
Dv
Dy
DW
Dy
bw
py
b
Dw
Dy
bW
Dw
Ry
Dw
baing
Dw
Dy
Dw
DY
Dw
Dw
Dy
Dw
Dy
by

1258D
1282D
1157D
1116D
13780
1842D
1888D
277D
947D
919D
893D
868D
G45D
522D
BaLD
781D
762D
7440
7270
718D
694D
573D
66350
651D
638D
625D
613D
661D
598D
579D
568D
558D
548D
539D

538D

521D
512D
5@4D
496D
488D
481D
473D
J66D
468D
453D
446D
440D
434D
428D
422D
417D
411D

| 4@6D

481D
396D
391D
386D
381D
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468D
468F
4691
4693
4695
4697
4699
4698
469D
469F
46A1
46A3
46A5
U46AT
46A9
46ADB
46AD
46AF

4681
4684
4685
46B6

4689
46BA
4688
468D
46BE
4601
46G2
4605
46C6
46C7
46CA
46CB
466G
46CD
46CE
46D1
46D2
46D3
46D4
46D5
46D8
46DB
46DC
46DD
46DE

7901
7401
7061
5841
6701
6331
5F@1
S5B31
5781
5481
5801
4CEH1
4931
4601
42431
3Fa1
3Cal
3961

Cho442
AF
88
CAELl46

ES

DS
DEQE
24
21CE49
78
111000
19

2D
GaClas
Dl

El

EB

ES
p1aCoo
a9

73

23

72
2AB149
22B349
El

BB

2B
C34%41

D 377D 53166
DY 372D 53168
DY 368D 33170
DV 363D 53172
Dy 359D 53174
Dy 355D 53176
DY 351D 33178
DW 347D ;3188
Dy 343D 53182
DY 340D 55184
DV 336D 33186
D 332D 33188
DY 329D 55190
W 326D 53192
Dyl 322D 33194
Dy 319D 33196
DW . 316D 55198
DY 313D 35200

JTHI$® ROUTINE WILL READ THE NUMBER AFTER A
S REPEAT CGHARACTER AND DETERMINE IF IT IS

3 THE BEGINNING OR END O0F A MUSICAL PASSAGE
JUNDER REPEAT CONTROL.

REPMl: CALL NREAD sLOCK FOR NUMBER

XRA A FS5ET A=@
cuMp B
JZa REPM3 JEND OF REPEAT CMD?

3
JSERVICE THE START OF A REPEAT COMMAND.

H

SNOTE: THIS PIECE OF ASSEMBLY CODE WAS ADDED
JTO MAKE SURE THE NUMBER 0OF REPEATS ARE THE

s SAME FOR EACH OF THE CARDS.

&

PUSH H 353

PUSH D 333

MVl Cs8 $UPDATE & CARDS

INR B SCORRECT REPEAT NO.

LXI HsCMEM+113POINT TO REPN
REPM6s MOV MsB

LXI Ds 1 OH

DAD D SNEXT REPN IN CMEM

DCR C 3DONE YET?

JNZ REPM6

POP D

POP H 353

XKCHG HEH

PUSH H i3

L%1I Bsl2

DAD B JPOINT TO REPS IN CMEM

MOV Ms E

INX H

MOV MsD

LHLD = A2 SGET MOVING POINTER

SHLD A3 $SAVE NEXT MEASURE ADDR.

POP H

XCHG

DCX H

JMP FINDI JNEXT CMD PLEASE
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JSERVICE THE END=-OF-REPEAT COMMAND.

F

46E)1 ES5 RuPl3:  PUSH H HE

46E2 DS PUSH’ D

46E3 b XCHG

4654 BlBEGR LX1 Bsla

46E7 89 DAD B " JPOINT TO REPE IN CMEM
46E8 T3 MOV Ms E '

46E9 23 INX H

46E4 T2 MOV MsD

46EB DI POP D

46EC 2ABL149 LHLD A2 s

46EF 228549 SHLD a4 s SAVE END OF REPEAT
46F2 218800 LXI He Ll

486F5 19 DAD D JPOINT TO REPN IN CMEM
46F6 35 DCR M sDECREMENT REPEAT NO.
46F7 CAléa7 JZ REPM3 JFINISHED REPEATING?
46FA 210C0@ LX1 Hol2 ‘ '

46FD 19 DAD D JPOINT TO REPS IN CMEM
46FE D5 ' PUSH D

46FF 5E MOV EsM

4708 23 - INX H

4741 56 MOV Do M

4742 EB XCHG

4783 DI POP D

47064 E3 XTHL $PUT REPS INTO STACK
4795 3AAD4Y Lpa i sHOW MANY CARDS?

4788 47 MOV By

4739 3AAE4L9 LDA N2 JCARD BEING SERVICGED
478C BE cup B . SLAST CARD YET?

478D C2lé64a7 JNZ REPME '
4710 2AB349 LHLD =~ A3 SGET SPECIAL REPEAT ADDR.
4713 22Bla9 SHLD A2 JMOVE POINTER BACKWARDS
4716 EIl REPMS:  POP H JGET STATEMENT ADDRESS.
4717 23 bCX H

4718 C34941 JMP FINDI

sCHECK FOR A MUSICAL EXIT POINT WITHIN
s REPEATZD SECTIONs, AND EXIT TO THE
0 - SEND-QF-REPEAT COMMAND DURING THE LAST

FPASS.
4718 23 JUMPle:  INX H 533
471C E5 PUSH H $SAVE STATEMENT ADDR.
471D 2108882 LXI Hy 11
4723 19 DAD D SPOINT TGO REPN
4721 35 DCR M s CHECK REPEAT NOs
4722 CARA4T JzZ JuMp2 u
4725 34 INR U SNOT LAST PASS YET
4726 EIl POP H :
4727 C34941 JMP FINDI
472A 2AB549 JUMP2: LHLD Al sGET END ADDRESS
472D 22Bl49 - SHLD A2 FMOVE MAIN POINTER
4730 210EDD LXi Held
4733 19 DAD D sPOINT TO REPE
4734 7E 1MoV As M
4735 23 INX H
4736 66 MOV Hs M
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4737
4738

4739
473A

473D
473E
473F
4741
4744
4745
4748
47438
474K
474F
4752
4753
4756
4757
4754
4750
475F
4762
4763
4766
4769
4764
4768

476E
4771
4772
4775
4776
4779
4774
477D
4789
4781

4784
4787
4788
4788
478E
478F
4799

6F
E3

El
C34941

23

7E
FE2F
CA4BaT
2B
22B849
C34941
3AB749
87
CA5A47
AF
32B749
2B
C34941
3EFF
328749
22BA49
ES5
2AB849
228149
£l

2B
34941l

3ABT49

B7
Ca494]
AF
32B749
ES
2ABA49

228149

El
C34941

CDh94a42
2B
CDh6C43
210802
19
72
£34843

MOV LsAa !

XTHL 3PUSH END ADDR.
POP H

JUP FIND!

THIS 158 A SECOND SERIES OF REPEAT INSTRUCTIONS
WHICH USES THE COLON AS A REPEAT INDICATOR.

THE BEGINNING OF A REP HAS THE COLON A5 THE FIRST
CHARACTER IN A MEASURE.

JTHE END OF REPEAT COLON MUST IMMEDIATELY PRECEED
$3AN END OF MEASURE SYMBOL(I.E. /2

® @
P
o o
L4
s 8
LA
5 e
s P
a
Ed

COLON: INX H 53LO0K AT CHAR FOLLOWING ®*:%
MOV AL M 3
CPI v/ 35IF IT'S AN END OF MEASURE.,
JZ GOoLl 33 THEN IT®'S AND END REFPEAT.
DCX H 25IF NOT,IT'S BEGIN REPEAT
SHLD BREP 3350 STORE BEGIN ADDR AND
JMP FINDI 24 CONTINUE ON.

GOL1: LDA INREP 331F REPEAT FLAG SET.
0OBA A $5 IT'S THE SECOND TIME THRU.
JZ coLz 33JMP IF LIST TIME THRU
XRA A JS52ND TIME THRU,S0 CLEAR INREP
5TA INREP 52 AND CONTINUE ON AS IF
DCX H $3 NOTHING HAPPENED
JMP FINDI ] :

CoL2: MVI A, BFFH 33SET INREP-FLAG,GET ADDRESS
5Ta INREP 55 OF BEGINNNING OF REPEAT AND
SHLD EREP 35 PLAY MUSIC OVER AGAIN.
PUSH H P .
LHLD BREP 5 3GET BEGINNING OF REP. AND
SHLD AZ. $; PUT IT IN MOVING POINTER
POP H $5 S50 IT WILL BE PLAYED NEXT.
DCX H 83
JMP FINDI! 3 sCONTINUE

F A "J™ IS ENCOUNTERED. JUMP OUT OF REPEAT AND

55l

33 SETUP GARDS AFTER END OF REPEAT SYMBOL AT ADDRESS

$3PREVIOUSLY STORED IN EREP.

JREP: LDA INREP $3IF 1ST TIME THRU REPEAT
ORA A is SIMPLY IGNORE ANY ™J7¥
JZ FINDI 33
XRA ) s sO0THERWISE, CLEAR REPEAT FLAG
S5TA INREP 33 ’
PUSH H 55 5AVE POINTER
LHLD EREP JSGET END OF REPEAT ADDRESS
SHLD A2 53 AND PUT IT IN MOVING PNTR
POP H $3RECOVER POINTER

JMP FINDI 53 AND CONTINUE
sTHIS ROUTINE ALLOWS DIRECT CONTRQL OF
JTHE FREQUENCY OF THE CARD BY ENTERING
;A DECIMAL NUMBER INTO "MFREB"™ OF CMEM.

FREQ!s CALL NREAD 2GET VALUE
DCX " H 53
CALL PUTAD JSAVE STATEMENT ADDR.
LXI H,8
DAD D SPOINT TG MFREB
MoV M, B
JMP NOTES ;i S5CONTINUE AT NOTE®
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SJTHIS ROUTINE WILL SET THE DURATION OF AN
SENVELOPE ATTACK TIME.

4793 CD9442 RTIME: CALL NREAD s GET VALUE

4796 78 MOV AsB

4797 LE6OF ANI dFH 3 SAVE ONLY 4 BITS
4799 47 MoV By A

479A E53 PUSH H 5 SAVE STATEMENT ADDR.
4793 218A88 LXI Hs18

479E 19 DAD D SPOINT TO MSCB
479F TE MOV AsM SGET OLD TIME
4TAD LE6FO ANI YFOH

47A2 BO ORA B 5 INSERT NEW TIME
47TA3 77 Mov MoA

47A4 El POP H

47AS 2B DCX H

4746 C3DD4al JHPp FIND3 JNEXT CMD PLEASE.

5THIS ROUTINE ALLOWS THE DIRECT CONTROL OF
sTHE CARD®S VOLUME.

47A9 CD9442 LEVEL: CALL NREAD SGET VALUE

47AC 78 MOV AsB

47AD 87 ADD A $3SHIFT LEFT 4 BITS
Q4TAE 87 _ ADD A 33

4TAF 87 ADD A 53

4780 87 ADD A 53

4781 47 MOV B, A

4782 ES5 PUSH H $SAVE STATEMENT ADDR.
4783 2109008 LXI Hs 9

4786 19 DAD D SPOINT TO MVOB

4187 TE MOV As M

47B8 E6QF : ANI BFH JREMOVE 0OLD VOLUME
47BA BB : ORA B SPUT TOGETHER

478BB 77 MOV Mo &

4780 El POP H

478D 2B DCX H

47BE C3DD41 JMP FIND3 . SGET NEXT CHARACTER

sTHIS ROUTINE WILL SET A& DON°*T=-TURN=QFF
SFLAG(DTO).THE MUSIC GARD WILL BE UPDATED -
JWITHOUT RETRIGGERING THE ENVELOPE
sCIRCUIT FOR ONLY ONE ATTACK ENVELOPE. BE
#SURE TO USE AN ENVELOPE WHICH ENDS IN 4
5CONSTANT AMPLITUDE OR NO MORE SOUNDS WILL
sBE HEARD FROM THE CARD AFTER THIS COM-

SJMAND.
47C1 CD9442 LEVON: CAaLL NREAD
47C4 ES PUSH H i3
47C5 218788 LXI Hs7 $30ALC ADDR OF FLAG BYTE
4708 19 DAD v D 33
47C9 7E MoV As M s 3GET FLAG BYTE
47CA EGBF ANI @BFH $3CLEAR DTO BIT
47CC @5 DCR B s3TEST DIGIT AFTER ™ L
470D C2D247 JNZ LEVI S30MP IF DIGIT WASN'T 1
47D9 Fs40 ORI HBH 5$SET DTO BIT
47D2 77 LEVizs MOV s A $7STORE NEY DTO BIT
47D3 EIl POP H
47D4 2B DCX H
47D5 C3DD4l JHP FIND3 SNEXT CHARACTER

33 THIS ROUTINE SETS OR CLEARS THE TRIPLET FLAG.
4708 B6B2 TRIPI: MVI Bs2 $3SET COUNT 2,TRIPLETS
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47DA
47D8
47DD
47DE
47E1
47E2
47E3
47ES
47E6
47E7
47E8

47TEB
47EC
47EF
47Fl
47F2
47F3
47F4
47TF5
47F8
47F9
47FA
47F8B
47FD
47FF
4831
4804
4806
4889
4808
480E
4819
4811
4812
4814

4816
4817
481A
4818
481D
481E
481F
4820
4822
4823
4824
4825
4827
4828
4829

4828

DA
6683
ES
218728
19

7E
E6FC
B@

77

El
C34941

E5
215F4A
@60E
AF

77

23

25
C2F24a7
El

23

7E
E67F
0600
FE2B
c20948
0681
C31848
FE2D
C23E48
26FF
23

7E
E6TF
GEBIL

ES
213B48
E3
FE43
c8
ac
ac
FE44
C8
ac
ac
FE45
c8
ac
FE46
cs

DB @DAH

o

7
TRIP2: MVI Bs3 F3SET COUNT 35N0 TRIPLETS
PUSH H £3
LXI Hs 7 s 3CALC ADDR OF FLAGS
DAD D 33
. MOV AsH 3 3GET FLAG BYTE
ANI @FCH s sCLEAR TRIPLET FLAG BIT
ORA B $5SET BITS TO 2 OR 3
MOV MsA 33STORE TRIPLET FLAG
POP H S ¥
JMP FINDL - 33 :

sTHIS ROUTINE wWILL LET THE USER 3ET THE
SKEY SIGNATURE FOR A MUSICAL PIECE.

3THE NOTES THAT SHOULD BE SHARPED OR FLATED
JWILL BE TYPED IN AFTER THIS COMMAND.
SEXAMPLE: (Ks+F,=B)

KEYSls PUSH H 3SAVE STATEMENT ADDR.
LX1I Hs KMEM
MV I Bs 14
XRA A
KEYS8: MOV M, A 3CLEAR KMEM
INX H
DCR B
JNZ KEYS8 ,
POP H 3RESTORE STATEMENT
KEYST: INX H
MOV AsM
AN 7FH 333
MV 1 Bs8
CPI Y 3 SHARP?
JNZ KEYS2 .
MVI B, 1 3DELTA=1
JMP KEYS3 '
KEYS2: CPI 0. 3FLAT?
JNZ KEYSS
MV I B,@FFH 3DELTA=-1
KEYS3: INX H
MOV CAsM 3GET LETTER
AN 7FH 333
MV I sl 3SET KMEM OFFSET
PUSH H 3SAVE STATMENT ADDR.
LXI Hs KEYS4
XTHL 3SET A RETURN ADDRESS
CPI ce
RZ
INR C
INR c
CPI *pr
" RZ
INR C
INR c
cPI "E°
RZ
INR c
CPI ok
RZ
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4820
482D
482k
4830
4831
4832
4833
4835
4836
4837
4838
433A
4838
483E
4840
4843
4846
4847
4848
4848
4840
484E
484F
4850
4851
4852

4855
4856
4859
4856
485F
4862
4865
4867
4864
4860
486F
4872
4874
4877
487A
4878
487C
487F
4880
4881
4882
4883
4885
4886
4889
488aA
4883
4880

@c
WG
Fe47

o8

Be

ac
FE41
c8

ac

ac
FE42
co
CA4648
FE29
CaFoat
C34941
D5

ES
215F4A
59
1680
19

70

El

Dl
C3F947

23
cp8942
Chgaaz
DA6548
CDoA4S8
C35548
FE58
C27A48
SEDI
CD9A48
3ABE49
E6FE
32BE49
C35548
2B

ES
3ABF49
87

87

B7

a7
F6dF
47
3ABE49
a7

a7

b7

a7

INR
INR
CPI
RZ
INR
INR
CRI
RZ
INR
INR
CP1
RET
KEYS4: JZ
KEYS5: CPI
JNZ
JMP
KEYS56s: PUSH
PUSH
LXI
MOV
MVI
DAD
MOV
POP
rPOP
JMP

VBU

KEYS6
9)W
KEYS7
FINDI
D

H

He KMEM
EsC
Ds@

0

M, B

H

D
KEYS7

2

SRETURN TO KEYS4
SJUMP, IF A LETTER

s COMMAND END?
FJUMP, IF NOT AT END
FEND, 30 EXIT

SPOLINT AT NOTE IN KMEM
5SET DELTA

$BACK FOR MORE NOTES

5THIS ROUTINE CAN 55T, CLEAR OR LEAVE
SUNCHANGED THE FOUR UPPER CONTROL BITS OF

JTHE SPEGIAL CONTRHOL

SMUSIC CARD.
CTRL1:s INX
CALL
CALL
JG
CalLL
JMP
CTRLZ: CPI
JNZ
MV 1
GALL
LDA
ANI
STA
JMP
CTRL3: DCX
PUSH
LDs
RLC
RLGC
RLC
RLC
ORI
MOV
LDA
RLC
RLC
RLC
RLG

H
SPACE
NUMB
GTRLE
MASK
GTRL1
0}{&‘
CTRL3
Al
MASH
Ml
OFEH
Ml
GTRLI
H

H

M2

CBFH

Bas
Ml
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BYTE AT XXF2H OF THE

#33GET CODE

NUMBER?

W e ®e
Wwe Ba Ded mo e B

o s I3 e We o

I'I“ WIK?W 4?

o e %o

CORHECT "OR™ MASK

2 e s

%

&

ACK FOR MORE
$ 2END OF CMD?
$3SAVE STATEMENT ADDR
SGET "AND® MASK

s Ef] ®e e oo

553
s SAVE M2
FGET "ORY MASK



488D
488F
4892
4893

4894
4895
4896
4897
489A
4890
489D
48A0
48a1
48A3
4874
48AT
48AA
4BAB
48AD
48A8
4831

4832
4835
4886
4887
4884
4888
4 8BE
48Co
48C3
48C6
48C7
48C8
48CB
48CC
48CF
48D1
48D4
48DS
4806
48D9
48DB
48DE
48EQD
48E3
48E6
48E9
48EC
48ED
48EE
48EF
48F2

E6FD
213A0818
o

B6

AB

77

El
C3Db4al
E601
47
JABEA9
27
E6FE
BO
32BE49
3ABF49
27
E6FE
B@
32BF49
c9

CD9442
78

B7
C21849
D5
11ED4A
PED4
C3D1l4asg
CD9442
73

B7
C24249
D5
116D4A
BEG1
CDFD4¥
2B

23
CD8942
FEZD
CAFZ248
FE29
CAF948
Chgsaz
DADS548
CD%442
78

12

13
C3D648
2B

STHIS ROUTINE

ANI
LX1
DAD
ORA

ANA
MoV
POP
JMP
ANI
MOV
LDA
RLG
ANI
ORA
5TA
LDA
RLC
ANI
GRA
5TA
RET

BFran
H,18
D
M

B
Mo A
H
FIND3
1

BsA
Mi

WFEH

B

Ml
M2
BFEH
B
M2

WILL LOAD

® & o
EA T

JPOINT TO MS0B
SSET aLL 1 BITS

ET aLL © BITS
AVE NEYW MSCB

e Wes o

%o e et Wo %e LA LA

EXITs FINISHED.
LSB=@ OR 17 '

s Ya {3 e s

s We We ‘%o

GET "OR" MASK

REATE NEW “OR"
ET “"AND" MASK

Gy €3

H
33;CREATE NEW “AND"

IN THE PARAMETERS

JSPECIFLIED FOR A WAVEFORM(WO-X) OR AN ENVELOPE
J(E@-X) INTO A TABLE FOR LATER USE IN MUSIC.
3VX" CAN BE ANY VALUE FROM @ TO 7.

WAVEL s

SHAPE:

FLT!lz:

FLT5:
FLT2:

FLT3:

CALL
MOV
ORA
JNZ
PUSH
LXI
MUl
JMP
CALL
MOV
ORA
JNZ
PUSH
LXI
MVl
CALL
DCX
INX
CALL
CP1
Jz
CP1
Jz
CALL
JC
CALL
MOV
STAX
INX
JMP
DCX

NREAD

AsB

A

WVX

D

Do WHMEM

Codt

FLTI

NREAD

£, 8

A

SHX

D

Ds EMEM

Gsl

TADJ

H

H

SPACE

B315Q

FLT3

vy

FLT4

NUMEB

FLTS

NREAD
C ALB

D

D
FLTZ2
H .
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s GET NUMBER

3CHECK FOR ZERO

$JUMP, IF NOT & LOAD CMD

JPOINT TO WAVEFORM MEMORY
A

3G0 COMPUTE TABLE ADDR.

3JUMPs IF NOT LOAD CMD
JPOINT TO ENVELOPE MEMORY

3COMPUTE TABLE ADDRESS

53
$GO REMOVE LINE NOs

SEND OF COMMAND
SCHECK FOR A NUMEER
3JUMP, IF NOT A NUMBER
SEET NEXT NUMBER

SGET DATA

SSAVE NO. IN TABLE



48F3 CD7642 GALL NN UM4

48F6 C3D64B JMP FLT2

48F9 DI FLT4:  POP D

48FA C3494) JMP FINDI B
48FD CD9442  TaDJl:s CALL  NREAD  GET TABLE NUMBER
4999 E5 PUSH  H $SAVE STATEMENT ADDR.
4901 2628 MvI H, 2 o
4983 68 MOV LB 3SET HeL=NUMBER

4904 29 - DAD H 3xe |

4905 29 © DAD H %4

4906 29 DAD H ;%8

4907 29 TADJ2: DAD H 1X16

4908 @D DCR c

49089 C20749 JNZ TADJ2 3 INCREASE AGAIN?
498G 19 DAD D 3ADD TABLE START
498D EB ~ XCHG

490E El g POP H 5RESTORE STATEMENT
49BF C9 RET

4918 3D WUX: DCR A

4911 E621 ANI 1

4913 @17 RLC

4914 27 RLC

4915 @7 RLGC

4916 87 'RLC 3ADJUST CTRL BIT
4917 47 MOV BsA 3SAVE CTRL BIT

4918 ES PUSH _ H 3SAVE STATEMENT ADDR.
4919 210400 LXI Ho 10 |
491C 19 DAD D 3POINT TO MSCB

491D 7E MOV AsM

491E ESEF AN1 357@ |

4920 BB ORA B sCHANGE WAVEFORM SELECT
4921 77 MOV Mo A 5PUT INTO CMEM

4922 El POP  H SRESTORE STATEMENT
4923 7E MOV AsM ‘

4924 FE2D CPI v 3TRANSFER WAVEFORM?
4926 C23E49 JNZ wUx1 55 JUMP, IF NO.

4929 CDSE49 CALL  OFF 5 TURN-OFF CARD

492G D5. PUSH D 533SAVE CMEM ADDRESS
492D €5 PUSH B $SAVE CARD'S ADDRESS
492E 11ED4A LX1 D WMEM

4931 BEQ4 MY I C.4

4933 CDFD48 CALL  TADJI

4936 E3 XTHL 533 SET H&L=CARD'S ADDR.
4937 BPESD MV 1 C,128

4939 CDE143 CALL  TRANl  ;TRANSFER WAVEFORM
493C El POP H 353

493D DI POP D

' 493E 28 Wwuxl:  DCX Ho

493F C3DDA4l JMP FIND3 53

4942 CD5E49  SHX: CALL  OFF 3 TURN-OFF CARD

4945 D5 PUSH D 553

4946 C5 . PUSH B

4947 1l6D4A LXI - DsEMEY

494A BEDI MV I Cs 1

494G CDFD48 CALL ~ TADJI

494F E3 XTHL 535GET CARD'S ADDR.
4950 31ED02. LXI B8, OEGH
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4953
4954
4956
4959
495A
495B

495E
495F
4960
4963
4964
4965
4967
4968
4969
496A
49683
4960
496E
496F
4970
4971

4972
49A0
49A2
4944
4946
49A8
49A9
49A47
4948
49A0
49AD
49AE
49AF
4981
4983
4935
4987
4988
498A
4980
49BD
498E
49BF
49Ga
49C1
4902

/P
BELQ

ChELA43

El
Dl

C33E49

D5
ES

210A00

19
7E
F680
EB
4E
23
46
64
2EF2
77
El
Dl
c9o

Baa8
P08
BBEaG
BeBY
62
B
64
24
24
g1
a1
b050
22549
0254
2a58
2o
0259
0a50
21
oF
2a
20
29
FF
ea

QFF3

35CRATCH MEMORY

TOPS23s

TSTK:
Tl
T2
T3
T4
T5:
Nls
N2
Al
A2
A3
Ads
INREPs
BREP:
EREP:
Bl
822
Mis
M2
M3 2
STPFG:
PSS

DAD
MV
CALL
POP
POP
JMP

PUSH
PUSH
LXI
DaD
MOV
ORI
XCHG
MOV
INX
MOV
MOV
Mvi
MOV
POP
POP
RET

DS
Dy
Dy
Dy
Dy
DB
DB
DB
DB
DB
DB
DB
bW
Dw
Dw
Dw
DB
Dw
DW
DB
DB
DB
DB
DB
DB
DB

sTHIS TABLE
SNECESSARY TO UPDATE AND GONTROL UP TO

JEIGHT

MACL

DY
Dw
B
DB

8
Csl6
TRANI

wUxl

D
H
Hs 18
D
Bl
88H

CoM

H

BoM
Hs B
Ls@F2H
M, A

H

D

TABLE
0564

= S-S

@5086H
B50688H
@5000H
050004
Y
50384
5809H
1

BFH

@

2

%]

JFFH

@

MUSIC CARDS.
MACRO

Cl
B50B8H

B4
@l

6-28

JPOINT TO GRD ENVELOPE

5 TRANSFER ENVELDPE

e o
» S

3FIND END OF CMD.

SGET MSCB
2SET OFF* BIT

s3L0W ADDR OF CARD

s5HIGH ADDR OF CARD
B&C POINT TO CARD
H&L, POINT TO CSCB
u

H
H
TURN=OFF CARD

5SPACE FOR STACK-2
sSAVE OLD S5TACK POINTER

(STACK FOR SOFTW.
3TIME STORAGE
sDITTO

sBEATS PER MINUTE
$BEATS PER MEASURE
SNOTE DURATION /BEAT
3NO« OF CARDS/MEASURE
SCARD BEING SERVICED
SSTART OF MUSIC FILE.
SNEXT MEASURE POINTER
SREPEAT POINTER, START
$REPEAT POINTER, END
$3C0LON FLAG
$3CO0LON,STARTING ADDRESS
5 5COLONSEND ADDRESS '
£CARD COUNTER

2EO0M ACCUMULATER

$SAVE "OR™ MASK BYTE

3 SAVE “AND"™ MASK BYTE
JUSED BY "DECI™

TIMER

- SSTOP FLAG(SOFTWARE TIMER)

sCONTROL PARAMETER

SAVES ALL INFORMATION

-CARDS+Gl 53 POINTER TO CARD'S ADDR»

SPOINTER TGO STATEMENT
JFIX NO.s INTERRUPT CTo (INTILS
3INTERRUPT COUNTER (INTZ)



49C3
49C5
49C7
4908
49C9
490A
49CB
49CC
49CD
49CE
49CF
49Dl

45D3
49DS
49D7
49D8
49D9
49DA
49D8
49DC
49DD
49DE
49DF
49E1

49E3
49E5
49E7
49E8
49E9
49EA
49E8B
49EC

49ED

49LE
49EF
49F1

vo8e
0asa
24
31
a1
BF
A7
F4
ca
al
0esa
8050

0581
2858
24
21
21
oF
AT
Fa4
ca
o1
0250
8050

vo82
28502
a4
@1
g1
oF
AT
Fq
Co
Bl
¥a5a
80549

[l

CMEM:

DB
0)=]
DB
DB
DB
DB

- DW

Dw
ENDM

MACL
DW

Dy
DB
bB
DB
DB
DB
DB
DB

DB

pDW
Dy

MAC 1
Dy

DY
DB
DB
DB
DB
DB
DB
DB
DB
DY
DU

MAC
bW

DW
D3
DB
D3
DB
DB
DB

- DB

DB
Dy
Dw

MaGl
Dy

g1 33TRIPLET COUNTER

FLG $3DTOs, EOM & TRIPLET FLAGS
247q s MFREG. FREQUENCY BYTE
PF4H sMy0B. VOL./0CT. BYTE

BCOH ;MSCB. SPECIAL CTRL BYTE
21 sREPN. NUMBER OF REPEATS

B5006H © REPS. START OF REPEATS
@5080H JSREPE. END OF REPEATS

BBBH SCARD 1. T
CARDS+@3000H 53 POINTER TO CARD®'S ADDR.

@50P0H 3POINTER TO STATEMENT

B4 FFIX NO.s» INTERRUPT CT.(INTIL)
B ;INTERRUPT COUNTER (INTZ2)

21 STRIPLET COUNTER :

FLG JIDTOJ EOM & TRIPLET FLAGS
247Q s MFREG. FHREQUENGCY BYTE

BF4H $MV0B. VOL./0CT. BYTE

GCoH SMSCB. SPECIAL COTRL BYTE

@i SREPN. NUMBER OF REPEATS

#5000H JSREPS. START OF REPEATS

@5089H FREPE. END OF REPEATS

190H sCARD 2

CARDS+0B0O190BH 55 POINTER TO CARD'S ADDR.

9500084 FPOINTER TO STATEMENT

G4 FFIX NQO.s INTERRUPT CT.(CINTIL)
Bl JINTERRUPT COUNTER CINTZ2)

@1 STRIPLET COUNTER

FLG a:DTO; EOM & TRIPLET FLAGS
2474 sMFRER®. FREQUENCY BYTE

@F4H SMU0OB. VOL./0CT. BYTE

GCOH sMSCB. SPECIAL CTRL BYTE

@1 SREPN. NUMBER OF REPEATS

B5898H 3REPS. START OF REPEATS
B5@88H 3REPE. END OF REPEATS

2904 ;CARD 3
CARDS+@0@280H 335 POINTER TO CARD'S ADDR.

BSBGH SPOINTER TO $TA?EMENT.

@4 SFIX NOos INTERRUPT CT. CINTIL)
@l JINTERRUPT COUNTER (INT2)

@1 53 TRIPLET COUNTER

FLG  33DTOs, EOM & TRIPLET FLAGS
247a 3MFREQ. FREQUENCY BYTE

OF 4H 5MVOBe VOLo/0CTe BYTE

BCEH iMSCB. SPECIAL CTRL BYTE

31 JREPN. NUMBER OF REPEATS

- @5608H  3REPS. START OF REPEATS

25880H JSREPE. END (F REPEATS

3384 JCARD 4 :
CARDS+@0300H 55 POINTER TO CARD'S ADDR.

6-29



R

49F3
49F5
49F7

49F8
49F9

49FA
49FB
49FC
49FD
49FE
49FF
4401

4A03
4AD5
4AB7
4AD8
4AD9
4ABA
4A08
4ABC
4A0D
4ARBE
4ADF
4all

4A13
4Aal5
4317
4A18
4A19
4A1A
4A1B
4A1C
4A1D
4AlE
4AlF
4A21

4A23

- 4A25

4A27
44028
4A29

AA2A

4A2B
4A2C
4A2D
4A2E
4A2F
4A31

@283
2050
B4
81
@l
grF
A7

F4 ;‘

ca .
a1

8259
8050

2084
8359
o4
al
g1
oF
A7
F4q
Co
g1
0050
8052

0035
8050
Q4
g1
21
gF
AT
Fa
Co
g1
2950
8650

8886
0259
B4
gl
a1
@F
A7
F4
co-
al
BA50
8250

Dw
bB
DB
DB
DB
DB
DB
DB
DB
Dy
DW

MAC1
DW

Dw
DB
DB
DB
DB
DB
DB
DB
DB
DW
Dw

MaACl
bW

DW
DB
DB
DB
DB
DB
DB
DB
DB
bw
Dw

MAC1
Dw

Dy
DB
DB
DB
DB
DB
DB
DB
DB
Dy
DW

P58B8H
Ba

a1

a1

FLG
247Q
BF4H

 BCOH

g1
B50800H
B50806H

400H

JPOINTER TO STATEMENT

JFIX NO«s» INTERRUPT CT.(INTI)
S INTERRUPT COUNTER (INT2)
J3TRIPLET COUNTER

5sDTO0, EOM & TRIPLET FLAGS
sMFREQ. FREQUENCY BYTE
sMVOB. VOL./0CT. BYTE
;MSCB. SPECIAL CTRL BYTE
SREPN. NUMBER OF REPEATS
SREPS« START OF REPEATS
JREPE. END OF REPEATS

sCARD 5

CARDS+J0400H 53 POINTER TO GCARD'S ADDR.

@50088H
)

al

al

FLG
e47a
PF4H
GCBH
a1
@5008H
B5R80H

5084

JPOINTER TO STATEMENT

JFIX NO-sINTERRUPT CT. (INTI)
5 INTERRUPT COUNTER (INT2)
5 3TRIPLET COUNTER

$5DTO, EOM & TRIPLET FLAGS
SMFREG. FREQUENCY BYTE
sMUV0B. VOL./0CT. BYTE
$MSCB. SPECIAL CTRL BYTE
JREPN. NUMBER OF REPEATS
$REPS. START OF REPEATS
$REPE. END OF REPEATS

3CARD 6

CARDS+@258E@H 33 POINTER TO CARD'S ADDR.

@5000H
g4

@81

@1

FLG
2476
OF4H
9CoH
g1
@5B88H
P5086H

603H

SJPOINTER TO STATEMENT

SFIX NO«s INTERRUPT CTs (INTI1)
S INTERRUPT COUNTER (INT2)
53 TRIPLET COUNTER o
53DT0, EOM & TRIPLET FLAGS
JMFREQ. FREQUENCY BYTE
sMV0OB. VOL./0CT. BYTE
sM5CB. SPECIAL CTRL BYTE

;s REPN. NUMBER OF REPEATS
SREPS. START OF REPEATS
$REPE. END OF REPEATS

$CARD 7

CARDS+066086H 35 POINTER TO CARD'S ADDR.

B5068H
24
@1

"Bl

FLG
247a

"@F4H

OCoH
a1
B50086H
B5083H

- 6-30

JPOINTER TO STATEMENT

SFIX NOo»INTERRUPT CT.(INTI)
£ INTERRUPT COUNTER (INT2)
F3TRIPLET COUNTER

$iDTOs EOM & TRIPLET FLAGS
sMFREG. FREQUENCY BYTE
sMV0OBs, VOL./0CT. BYTE
sMSCB. SPECIAL CTRL BYTE
JREPN. NUMBER OF REPEATS
SREPS. START OF REPEATS
sREPE. END OF REPEATS



4A33
4A35
4A37
4A38
4439
4A3A
4A3B
4A3C
4A3D
4A3E
4A3F
4a4l

4443
4a44
4445
4746
4n47
4A48
4749
4A4A
4A4B
4A4C
4A4D
4A4E
4A4F
4458

4A51
4A52
4A53
4754
4A55
4A56
4A57
4458
4A59
4A5A
4A5B
4A5C
4AS5D
4A5E

4A5F
4A60
4a61
4A62

6as87
BB50
B4
a1
21
oF
AT
Fa
Co
a1

8850

63
6B
73
7B
g2
89
9@
96
9C
A2
A7
AC
Bl
B6

B6
Bl
AC
A7
a2
9C
96
99
89
82
7B
73
6B
63

0o
20
0o
0a

2050

MAC1
bw

Dy
DB
DB
DB
DB
DB
DB
D3
DB
Dy
Dy

JTHIS TABLE DEFINES ONE

T@EOH

B5080H
B4

Bi

#1

FLG
247Q
@F4H
BCAH
@1
BSBBOH
B5080H

sLASTS,CARD 8
CARDS+0Q7008H 535

POYNTER TO CARD'S ADDR.

$POINTER TO STATEMENT

JFIX NOos INTERRUPT CT.CINTI)
5 INTERRUPT COUNTER (INT2)

s 2TRIPLET COUNTER

55DTO,
s MFREQ.
s MV0B.
SMSCBe

3REPN.

SREPS.
3 REPE.

OCTAVE

JNOTES FOR THE MUSIC CARDe.

NMEM: DB 143Q
DB Is3Q
bB le3a
DB 173a
DB 262a
DB 2i1a
DB 228Q
DB 226Q
DB 2344@
DB 242aQ
DB 2470
DB 254Q
DB 261a
DB 2664

35 THIS TABLE

33 NOTES FOR INVERTED

IMEM: DB 2664
DB 261@
DB 254@a
DB 2479
DB 2420
DB 2340
DB 2268
DB 229Q
DB 2iia
DB 282a
DB 1734
DB 3@
DB 153a
DB 1430

3 =0
c

Yo Wy We We We

e

+ + 4
RO RuR N e w

Bo e %o We We o
& 4
Wowy e

L1
<

8
o
]

‘eo Wo %o Be o e Wwe We Be W
Wy Be B Wo Yo We Yo Yo
& s ]
QWrroaEgEOOOOO

e se e
we %o We “e o
% +

§

8o

EOM & TRIPLET FLAGS
FREQUENCY BYTE
VOL./0CT. BYTE
SPECIAL CTRL BYTE
NUMBER OF REPEATS
START OF REPEATS
END OF REPEATS

OF

DEFINES ONE OCTAVE OF
MUSIC
PLAYS +B
PLAYS B
PLAYS +A
PLAYS A
PLAYS +G
PLAYS G
PLAYS +F
PLAYS F
PLAYS E
PLAYS +D
PLAYS D
PLAYS +C
PLAYS C

PLAYS +B

3THIS IS A KEY SIGNATURE TABLE WHICH
s INDICATES WHICH NOTE SHOULD BE SHARPED

J0R FLATED.
KMEM: DB
DB
DB
DB

@

a
g
g

6~3i

HY

iD

V=NATURAL, | =SHARP, FFH=FLAT.



4863
4264
4A65
4766
4867
4468
4A69
40648
4A68
4A60

486D
4471
4475
4879

4R87D
4A81
H4A85
4ABY

4A8D
4A91
44795
4499

449D
H4An1
HAA5
HAATY

4RAD
4AB1
4AB5
4B

4ABD
4AaG 1
408065
4AaG9

480D
4AD1
4AD5
4AD9

4ADD
4AE!L
4AES
SAE9

137
0
Bo
1]
217
]
4]
ga
1]
1)

GFOEBDAC
2BEABSEBSE
7860584
R3022181

BFBEBDAC
2BYABBBE
B8882898
282806808

B3B6094C

BFBEBDIC
BBBAB983
87068504

p2850988
BD@DBDED
epebBoBD
PBESB582

BFaDBCC
BCBCHCHAC
BCBCaCEC
Bcacacec

BFraCeags
B8YTO685
240408383
82028201

AFB8OEDT
BDB6BCAS
PBO4ABAGDS
B9328801

BBIEDBYBF
PFRFavgw
BFOEQGDYC
BBOABY93E

DB
b8
DB
Dg
DB
DB
DB
DB
DB
A DB ,
STHIS TABLE DEFI

DB
DB
DB
DB

EMEM

%o

DB
DB
DB
DB

s

bB
DB
DB
DB

Bo

DB
DB
DB
DB

wo

DB
DB
DB
pB

o

DB
DB
D8
DB

Be-

DB
DB
DB
bB

Roa

DB
DB
DB
DB

®

&

[ IS I SIS S O NS S

NES EIGHT ATTACT ENVELOPES
s0F 16 BYTES EACH o

15,145,135 12

11,168,958
TebsHsd5
3525151

15,14,135182
11,10,8:8
8,8,5,8
8,8,8,8

35659512

15,14,13512

11,180,9,8
Tobs5:4

25559511
[3,13,13,13
i13,13,13-13
11,9,552

i15,13,12512
igs12512512
12,12512512
lg,12512512

15,12,18,9
B5Ts655
Bsdis353
2,252 1

15851457
13,6012,5
11,4518,3
9525851

8214515515
15,05,15,18
E5,14,13,12
11,183,958

SSEE~0
3; LINEAR DECAY
355 TO ONE.
33
$3E@-1
3¢ LINEAR DECAY
$3 TO EIGHT.
53
3335E0-2
2535 UP AND DOWN
333
553
J3EG~-3
33 UP,LEVEL,sDOVUN
53
38
Ed-4

CONSTANT AMPL.

%2 We %o
We We Ws Be

e

Ed-=-5
FAST DECAY

e %o e Wo
%o Yo %o e

Ed~6
WAVERING DECAY

e %e BWe %o
Ve s Be Bo

E@-7

Yo %o

%o We %o %o

we %ae

5THIS TABLE DEFINES EIGHT WAVEFORMS OF

5128 BYTES LONG EACH TO BE TRANSFERRED IN

STHE FUTURE TO A MUSIC GARD.

WMo MACRO

W

BCBCBH, BCBCBH

6-32

FSQUAREWAVE

MODERATE ATTACK
AND SLOW DEGCAY



DW BCaCBH,8CBCaH

Dy CACEH,BCBCHH
DY @CPCHH,BCACHH
Dy Q404 0BH, BLB4OH
by BAB4OH, B4d40H
DY PuPABH, B4040H
DW PU0LOH, B4B4TH
ENDM
3
Wil MACRO 33
DW gAa894Hs BCABAH ;SINEWAVE
Dw BEID7H, QE9ETH
DW GEIETH, 8CAD7H
DW BA8BAH, 08094H
DW ‘@586CH, B3646H
Dy BIF29H,B1719H
DW BIF19H,23629H
DW B5846H, 3806CH
ENDM
3
wM2 MACRO 53 \
DW GAD9IH, 3COBIH JTRIANGLE WAVE
W JE@DOH BFFFOH
DW @EJFBH,OACADOH
DY JABBAH, B8G90H
Dy Q6B TBH, B4B5DH
Dy B2U3@H, 2031 BH
DY @2010H, B4B306H
DW 36050H, 28873H
ENDM
3
w3 MACRO 33 ,
DV BAE98H,BC8BFH 3 3FUNDAMENTAL AND
Dy @CSCAH, BAABAH 33 2ND HARMONIC
D @8999H,B747CH ‘
DY B7270H,08078H
DY QBEBSH, 08C90H
DW B7784Hs085667TH
DW @3B46H,B3836H
DY 3524 1H,08068H
ENDHM
H
Wi4 MACRO 33 ,
Dy B724AH, BB696H SRECTIFIED SINEWAVE
DW PE3D@H, BF3EFH .
Dy @E3EFH, 386D0H
DY @7296H, B214AH
DY @2l21H,@2121H
DV g2121H,02121H
Dy P2121H,02121H
Dv B2121H,B82121H
ENDM
4
wHS MACRO 33
DB 128,255,225, 122 33FULL DIAPASON
DB 114,162,157,137 33 :
DB 174,218, 184,171 33

©6-33



D3 20T, 185,67515

F P
DB 128,241,089, 74 53
DB 49,85, 72,46 23
DB 82,519,99,94 33
DB 142, 134:31,8 55
ENDM 53
Fd
WM6é MAGRO ' 33
DB’ 128,167,195,214 38 CELLO
DB 207,234:,237,239 33
DB 235,224,210,195 33
DB 180, 16T 158,142 53
DB 128, 114,161,899 33
DB T6s6ls86,38 58
DB 21,17519,22 33
DB PO, AR.51,89 53
ENDM HH
3
WwM7 MACRO 3 33
DB 128,241 ,255,229 §3 TRUMPET
DB 206, 180,154,138 53
DB 136,188, 14T, 158 33
DB 153.1465143,138 33
DB 128, 118,116,118 33
DB 183, 06,109,112 53
DB 120,118, 182,76 33
D8 58,275 1515 33
ENDM 33
Ed
' WHMEM: WM SWh=8 )
4AED COCOCACH Dy @CACIHR, BCBCOH {SQUAREWAVE
4AF]1 CRCOCBCE - Dw BCOCHH, OCBCOH
4AFS C@C@C2C0 DW GCRCOH, BCACBH
4AF9 COCRCOCY DW BCOCAH, BCHCHH
L4AFD 48404040 Dw Badady, DLGHOH
4301 404840840 D BLOBHOH, B4 BLOH
4B@5 404040840 Dy GaBady, BadagH
4809 40404040 DW GLB4BH, DLBLOH
WYMo .
4BPD CBCOCOCH DW BCHCAH, BCBCHH 5 SQUAREWAVE
4811 CaCacoce Dy QCOCHH, BCECAH
4815 COCBCBCY Dy PCBCHH, BCBCOH
4819 CeCaCacye DW GCACHH, ACHCHH
4B1D 42484048 pw PaBagH, DadadH
4B21 48404040 DwW  PUGLBH,B4BLOH
4B25 404840640 Dy BaBL@H, P4BLOH
4B29 43404040 DW QUBLEH, B4R40H
W MB
4B2D CBCACHCcy D BCBCRH, BC@CTH 3 SQUAREVAVE
4B31 C@CACACH DY " GCRACEH, BCOCEH :
4835 CHCBCOCY Dy @CECAH, 9CBCER
4339 CUCACACY DW BCRCAH, ACBTBRE

4B3D 40484040 DV BRBLBH
4B41 4D4BABLD DW  O4B4i
4845 40424049 DY GHE4TY >

6H-134



4BA4YS 404BD4042

484D CBACBCHACT
4B51 CQCacecs
4BS5S CoCOCBCo
4B59 Cgcacace
485D 40404840
4B61 40484040
4B65 40404040
4B69 40404040

436D 94A8BACA
4871 DTELE7E9
4B75 ETELID7CA
4B79 BAAB9480
487D 60584636
4B81 291F1917
4B85 191F2936
4889 46586G89

4B8D 94A8BACA
4B91 DT7EIETE9D
4895 ETELID7CA
4899 BAAB948Q
489D 60584636
4BAl 291F1917
4BA5 191F2936
4BA9 46586080

4BAD 94A8BACA
4BBl D7EIETE9
4BB5 E7EID7CA
4BB9 BAAB9488
4BBD 60584636
48C1 291F1917
4BC5 191F2936
4BCY 46586080

4BCD 94ABBACA
4BD]1 DTEIETE?
48D5 ETEID7CA
4BD9 BAAE9488
4B8DD 60584636
4BEl 291F1917

4BES 191F2936

4BE9 46586C89

4B8ED S02A0BOCO
4BF1 DBEOFOFF
4BF5 FOEGDOCH
48F9 BOAOBSB8BI

Dy

Wa
bw
by
Dw
Dw
Dv
bv
Dw
Dy

WMl
Dy
Dw
Dy
Dw
oW
Dy
bw
by

wHl
Dw
D¥
Dw
Dy
bW
pw
Dy
Dy

Wil

DV

Dy
Dy
D
DY
Dy
DW
DW

WMi

DW

bw
bw
by
Dw
Dw
by
Dv

wM2
Dy
Dw
DV
DW

D4C4BH, B4B40H

@CaCBH, 2C8CBH
BCACOH, 6CBCBH
@CoCE@H, CBCAH
PCACOH, 3CACAH
DaB40H, 04040H
04040H, 34B40H
BABADH, B4048H
B40adH, 04248H

Jwe-1
24894H, 8CABAH
BEIDTH,BE9ETH
BEIETH, BCADTH
BA8BAH, 88094H
B586CH,B3646H
GLF29H,B171I9H
BIFI9H,03629H
B5846H,0886CH

PAB94H, BCABAH |

BEIDTH,BE9ETH
GELETH, 8CADTH
BABBAH, B8094H
B5860H,B3646H
BIF29H,01719H
GLFI9H,B33629H
G5846H,3806CH

PAB94H, BCABAH
@ELDTH, @E9ETH
@ELE7H, @CADTH
GABBAH, 38094H
B586CH, B3646H
@IF29H,@1719H
@LF19H, 33629H
B5846H, B806CH

GAB94H, 3CABAH
BELD7H, GESETH
DELIE7Hs 9CADTH
OABBAH, 96094H
B586CH, 83646H
BIF29H,B1719H
BIFI9H, 83629H

#5846H, 0806CH

sWa=-2
BAB9BH, BCBBAEH
QEODUH, OFFFOH
VEDFBH, BCEDOH
BAGBOH, J8B90H
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3 SQUAREVAVE

s SINEWAVE

sSINEWAVE

s SINEWAVE

3 SINEWAVE

s TRIANGLE WAVE




4BFD
4001
4095
4C89

4C8D
4C11
4C15
4Cl9
4Clp
4G21
4625
4G29%9

4c2D
4C31
4G35
4G39
403D
4Cal

4645

4049

404D
4C51
4G55
4059
4GSD
4Ce61
4C65
4569

406D
40671
4C75
4C79
4C7D
4681
4685
4089

468D
4GC91
4095
4c99
4C9D
4Cal
4CAS
4CA9

4CAD
40CBl

78685849
30201000
18283040
58607488

QBABBBCH
D@EBFUFF
FBEBDBCO
BRABSABH
70605040
30201080
16283049
50607089

98A0BECY
DSEGFOFF
FOEQDUCE
BOADRSBEY
78605840
30201082
182830840
56607080

SBABBBCE
DAEGFRAFF
FREJIDACE
BBAGSBES
72685040
36201080
19283049
58607080

OBAEBF(CSE
CACS5BAAA
99897C74
780727880
888E908C
84776756
463B3638
415268880

9BAEBF(S8
CACSBAAA
99897CT74
78727888
88BES88C
84776756
46383638
41526880

9BAEBFCH
CACSBAAA

A
Dy

Dw

DW

w2
Dw
Dw
DwW
DY
Dy
Dw
DW -
Dy

wMe
Dy
DW
DW
Dw
Dy
Dy
Dy
Dw

Wiz
Dw
by
Dy
Dw
Dy
Dy
DY
Py

W3
D
D
Dy
DW
by
Dy
Dw
Dw

W3
Dv
Dw
DW
Dy
bw
Dw
ow
Dw

WwM3
o)
Dw

B6BTEH, B4O5BH
B2B38H.20010H
B2B10H, B4B38H
D6850H, B38B7BH

BrR9GH, BCBRBBH
AE@DGH, BFFFOH
QEQGFEH, 2CEDOH
BABBOH, B8BA9BH
B6ETBY, B4B50H
B2830H, 3081 0H
B2810H, 848304
B6850H, 38078H

BAD9DH. BCBBOH
BEGDOH, BFFFBH
PEGFOH, BCADGH
BADBBH, 880950H
G688 TOH, B4B30H
PRO38H, B8318H
B2O16H,B4B3GH
BEPSPH, BBBTBH

BAD9BH, BCOBOH
BEBDOH, OF FFOH
BEBFUH,BCODIH
GAPBOH., BBOYGH
BeBT7OH, BADSHH
P203BH,BEG1BH
G2¢19H, 848304
B6350H.088TAH

SUWE=-3
BAESGH, BCEBBFH
@C5CAH, dAABAH
@BB8999H,2T47CH
B7270H,08078H
DEEEBH, 38C90H
B7784H,B566TH
B3B46H, B3836H
B5241H,08068H

PAFEIEHR,BCBBFH
BC5CAH, BAABAH
B899OH,BT4TCH
@7270H, 880 T8H
BBESEH, A8CIBH

. BTT84H, 3566 TH

B3B46H, B3836H
B5241H,08068H

BAESEH, 8C8BFH
BCSCAH, BAABAH
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:TRIANGLE WAVE

s TRIANGLE WAVE

JTRIANGLE WAVE

3 3FUNDAMENTAL AND
3 2ND HARMONIC

[
s

3 3FUNDAMENTAL AND
55 2ND HARMONIC

s 3FUNDAMENTAL AND
33 END HARMONIC



4G85 99897074 o WESFGOH, BTLTCH

4CB9 78727880 o BT2T3A.,DE8BTBH
4CBD 88BE9USC oy AEEB8H, B8CIPH
4CC1 84776756 Dy HT7T784H: H5667H
4CCs 46383638 Dy ﬂ?B4éH;ﬁibeH
40C9 41526880 D B524 LHs, BEB68H
W3
4CCD 9BAEBFCS IR @LE98H, BCBBFH } 3FUNDAMENTAL AND
4001 CACSBAAN Ly BCSCAH, DAARAH 3% 2ND HARMONIC
4005 99897074 LN B8999H, 370 TCH
4CD9 78727HABEH 1y B7276H, 683 T78H
4CDD B8ELYBB0 xw ZBES8H, 38C9BH
4CE1 6750 Iy B7TBAH, B5667H
4CES L‘>JB I @3B4a6H, 33836H
4CE9 41526444d R BS241H, B8068H
I MA PWh-4 ‘
4CED 4A7296B6 oW BT24AH, BB6S6H JRECTIFIED SINEWAVE
4CF1 DOEIEFF3 Dw BE3IDOH, BF3EFH
4CF5 EFE3DABE DW @E3EFH, 0B6DGH
4CF9 96724421 DW BT296H, B2 aaH
4CFD 21212121 [3}%] @2121H, B2121H
4pgl 21212121 DwW P2121Hs02121H
4Dgs 21212121 DW Gol21Hs,B2121H
4Dgo 21212121 DY A2121H,02121H
Wik
4D@D 4AT296B6 Dy BT24AHs, OBE96H JRECTIFIED SINEWAVE
4D11 DBEJEFF3 Dy QEIDOH, OF 3EFH
4D15 EFE3DBB6 DW BE3EFH, BB6DBH
4D19 96724421 Dw BT296H, B214AH
4D1D 21212121 ' Dw B2121H,02121H
4D21 21212121 DY Z2121H,B2121H
4p2s 21212121 DwW B2121H,02121H
4D29 21212121 DW GRil2iH,B2121H
W4
4D2D 48729686 : © DY BGT24AH, DBE96H JRECTIFIED SINEVAVE
4D31 D@E3EFF3 Dy PE3DGHS BF3EFH
4D35 EFE3D@B6 Dy GELEFH, 0B6DOH
4D39 96724A21 Dy BTE9EH, B2 4AH
4D3D 21212121 DW BRI21HB2121H
4D4l 2lz2igi21 DY B2leiH, B2i2iH
4D4S 212§»39£ Dy B2i21H, 021211
4D49 2iz2iziel Dw PR2121H,B2121H
W4
4D4D 447296B6 Dw Br240H, BBEYSH SJRECTIFIED SINEWAVE
4D51 DOE3IEFFA DY BEIDOH, @F3EFR
4055 EFE3DBUs Dy UEIEFH,: 9B8600H
4D59 96724421 Dy T BT7296H, 0214881
4DSD 21212121 DY B2121H,B2121H
4D61 21212121 D PRi214,@2121H
4D65 21212121 DY B2i21H,02121H
4D69 21212121 Dy BRI2iH, 2121 H






4521 403D2E29 Ds T6,61:46,532

T
%y

4E25 15111316 DB 21517,19,22 i
4729 1D2A3D59 ' D3 29,42,61,89 HH
Wi
4E2D BOBATC3D6 D3 128,167,195,214 53 CELLD
. 4E31 EJEAEDEF. DB 227,234:,237.239 33
4E35 EBE@D2C3 DB 235,224,218,195 33
4E39 B4AT9BSE DB 18G5 15675,155, 142 33
4E3D 8@726559 DB 128,1145101,89 33
4E41 4C3D2E2@ DB T6,61-46532 23
4E45 15111316 DB C2i,17:18,22 33
4E49 1D2A3D5Y DR 29,425,61,89 33
. W6 ‘
4E4D B8BATC3D6 DB 128,167:,195,214 33 CELLO
4E51 E3EAEDEF DB PRTF,204:237,239 332
4E55 EBE@ZD203 DB 835,224,218,195 33
4E59 B4AT9BSE DB 180, 167,155,142 33
4E5D 8@726559 DB 128, V14,181,89 53
4E6]1 AC3DR2ER2D 'DB 76,61:46,32 13
4E65 15111316 DB 21,17,1%9,22 33
4E69 1D2A3D59 Ds 29,42,61589 33
W7 F2UB-7
4E6D B@FIFFES DB 188,241-,255,229 23 TRUMPET
4E71 CEB49Aa8a DB 286, 180,154,138 33
4ET5 88989396 DB 136,188, 147,158 535
AETS 9992808A DB 153,1046,148,138 35
4E7D 8@76T46E . DB 128, 118,116,118 33
4E81 676A6DTHO DB L83, 186,189,112 53
4E8S TRT66640 DB i20,118,162,76 53
4E89 321BBler . DB S50,2751515 33
W7
4E8D BOFIFFES DB 128,241,255,229 55 TRUMPET
4591 CEB49ASA DB 206, 180-,154,138 33
4595 889339396 DB 136,344, 147,158 33
4E99 99928C8A DB 153, 146,148,138 23
4E9D 8O76T456E DB 128,1108:,1016,110 33
4EAl 676A6DTH DB 103,106,109,112 335
4EAS TBT76664C DB 128, 118, 3182,76 33
4EA9 321B01dF : DB SB.2751515 HH
WM ‘ : :
4EAD BOFIFFES DB 128,241,2855,229 33 TRUMPET
4EBl CEBA49ABA DB 206, 180,154,138 23
4EB5 88909396 DB 136, 44,147,150 353
4EBY9 99928C8A DB 153, 146,148,138 53
4EBD 8076746E DB L28,1185116,10188 33
4EC] 676A6D70 DB 103, 1686,189,112 33
4ECS 7876664C DB 123, 11B5182,76 33
4EC9 321B3igr DB S5Gs2751,15 33
. WM7
4ECD 83FIFFES DB 128,241.255,229 35 TRUMPET
4EDL CEB49a8A DB 206, 1885154, 138 353
4ED5 889039396 DB 136,184, 147,158 53
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4ED9
4EDD
4EE1
4EES
4EE9

4EED
4EEE
4EEF
4EF1
4EF3
4EFS

4EF7
4EF8
4EF9
4EFA
4EF8

4EFD
4EFE
4EFF
4Fd0
4Fd1

4FB3
4F04
4F@5
4F96
4F87

4F089
4F0BA
4FBB
4F0C
4F8D

4F0F
4F10
4F11
4Fl12
4F13

99928(C8A
8d76746E
676A6D70
78766640
321B@1@F

g1
21
1000
CD49
868D
FT4E

737
29
08
3F
BOEGC

29
0o
8@
BF
80EC

22
@2
29
3F
YBED

22
vo
88
BF
80ED

X e Yo We

D3
DB
DB
DB
DB

153,146,140,138
128,118,1165118
123,185,189, 112

o Bo

120,118,
50,2751,

182,76
I5

Se We We Ws o

%o ‘e Ye

35 SPECIAL TABLE FOR VIDEO ROUTINES

SPTO:
SPTl:
SPT2:
SPT3:
SPT4:

9]
Sl ¥
=3
v
e

7

g e S
[,

GTBLZ2:

GTBL3:

GTBLA4:

- GTBL5:

73]
@
20
3F
JJIEE

DB
DB
Dvw
Dw
DwW
Dw

MACRO
DB
DB
bB
DB

Dw
ENDM

MM
DB
DB
DB
DB
bW

MM1
DB
DB
DB
bB
Dw

MM
DB
DB
DB
DB
Dw

MMl
DB
DB
DB
DB
by

MM1
DB
DB
DB
DB
Dw

1 .
1

53DIV.BY 3 RING CTR
SNUMBER OF CARDS

L4
16 35 CMEM DELTA _
CMEM+18 53
6 35GTBL SIZE
GTBL1 33

.SCRATCH PAD FOR GRAPHIC INFORMATION

G1,G2,G3 53

5] 23 FREQ BYTE

] 53 SPARE

Gl 73 OR-MASK

G2 55 AND-MASK

G3 55 DISPLAY POINTER

K1Y
e

2 3FHs VIDEO

] $5 FREQ BYTE

g 33 SPARE

QvRBgx  ;; OR-MASK

PBB3FH 35 AND~-MASK

@ECBOH 25 DISPLAY POINTER
80H, BFH,VIDEQ+80H

] ;5 FREQ BYTE

g 53 SPARE

BEBGBOH 35 OR-MASK

@POBFH 33 AND-MASK

QEC8BH 33 DISPLAY POINTER

Bs 3FH,VIDEO+ 1 6BH

6-40

2 25 FREQ BYTE

@ 33 SPARE

PoPBBdH 57 OR-MASK

PPB3FH 3 AND-MASK

BED@BH 33 DISPLAY POINTER
80H, @BFH,VIDEO+ 1 8@0H

@ 33 FREQ BYTE

1% 55 SPARE

PPBBBH 33 OR-MASK

B3a8BFH 33 AND-MASK

BEDBOH 33 DISPLAY POINTER
"B, 3FHs VIDEO+200H

%] 33 FREQ BYTE

] 33 SPARE

ABvABA 55 OR-MASK

BOO3IFH 35 AND-MASK

QEEROH 55 DISPLAY POINTER



4F15
4F16
4F17
4F18
4F19

4F 1B
4F1C
4F1D
4FLE
4F1F

. 4F21
4F22
4F23
4F24
4F25

0B2o

GTBLG:
22
2o
80
BF
8BEE

GTBLT:
28 ' :
]
02
3F
@ALF

GTBLS8:
20 :
29
89
BF
8OEF

MMl
DB
DB
DB
bB
Dy

MM
DB
DB
DB
DB
DW

MMl
DB
DB
DB
DB
bv

END

80H, @BFH, VIDEQ+280H

@ 33 FREQ BYTE

@ 33 SPARE

@o88H 33 OR-MASK

@@OBFH 33 AND=-MASK

@EEBGH 33 DISPLAY POINTER
Bs 3FH,VIDEO+3G0H

@ 33 FREQ BYTE

@ 33 SPARE

BIABPH 53 OR-MASK

BOB3FH 33 AND-MASK

@EF@BH 33 DISPLAY POINTER -
80Hs @BFH, VIDEO+38@H

@ - 35 FREQ BYTE

@ 33 SPARE"

@ABBBH 35 OR-MASK

@PBBFH 33 AND-MASK

PEF8@PH £5 DISPLAY POINTER
3 END OF SOURCE
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7.0 SOFTWARE/HARDWARE TIMER

7

Software Timer

Written within MUS-XI is a software timer that times out the duration
of sixty-fourth notes. The time-signature presets the timer with a value

“which will set the right tempo to the music. Since the timer relies on the

7.2

execution time of a routine in software, the number of memory wait-states
will affect the tempo. To correct for zero, one or two wait-states on RAM

board, look at a routine named "'STIM2'' in the source listing (6.0) and a
- program change is shown that will adjust the timer.

Hardware Timer

MUS-X1 was written with multi-programming in mind. |If MUS-X1 was sup-
ported with a interrupting timer of hardware, then the music program and an-

~other program could be run at the same time (time sharing). This hardware

system would allow for software games with sound effects at the same time,
like ""Star Trek" with sound effects. Another case would be writing correc-
tions to one piece of music while listening to a copy of it.

The hardware timer is still under development at this time, but can be

‘described.

a) The 2MHZ clock on the $-100 Bus would be tapped off through a buffer gate
to drive a divide-by-ten counter.

b) The 200KHZ signal from the divide-by-ten counter then drives four cascaded
four-bit count-down counters.

¢) The four four-bit counter must be loadable with a four-bit code each.

d) The four four-bit codes come from two parallel output ports at 40 Hex
and 41 Hex. (The software to drive these ports is already present with-
in MUS-XI1). :

e) The data at port 40 Hex is the LSD and at port 41 Hex is the MSD of the
- time. The most significant bit of port 41 Hex should turn-on and off
the 16-bit counter (four stages).

OFF = @, ON = 1

f) When the 16-bit counter counted down to zero, a circuit would interrupt
the computer and then vector the computer to the entry point for "ENTRI"
and reload the counters from the two ports.

g) The vector command would be a ''call' instruction with the address for

"ENTRI'" so when the music cards were updated MUS-X1 would return control
back to the other program that was running at the same time. !

771



M.T.W 10-7-77

MIXERS

As more SB-1's are added to the computer, the out-
puts will have to be mixed into one or two common outputs
to drive a mono or stereo amplifier. One of the following
mixers can be used.

Passive

SB-1 card 1§>~—4MNNNA ¢

Card 2”>——4vv

Aux. Amplifier

VN

&

All resistors
20K ohms,5%
Card 8

Active
Two 9 volt batterys, Ul,pin8=+9V, U],p1n4—-9v
——AAAN .

Card 1~*¢v¢vu—1pﬂl+ 2
Card 3 —wwWh—"d /1

Card 5 — A AN—-4 3
Card 7 - /NN v}

LUl {l~i|E-ORight Ch.

VAYAYAYA

Card 2-—mﬂ¢vv»—7_41+ 6]_
Card 4 —vvww—se 1

+ N
Ul N— E——oLeft Ch.
Card 6 —-AAAA—b !5 t 7 I

Card 8 — /WA -

All Res.=20K,5% MC1458
All Cap.=20mf, 10V

FILTER CIRCUIT

In some applications, the upper harmonics in a par-
ticular waveform is harsh sounding. The waveform out of
the mixer can be filtered above 8KHz to soften the sound.

8KHz Low-pass Filter,18 DB/Octave

MC1458
4| (20mE, 10V
Input \
47K l 2200pf T330pf
v
5200pf

All Res. are 5% %!

7-2



MUSIC DECODING SHEET

. Octave 6

QOctave 4 Octave 5 =

—0 ] o =
i i i |
(an lL T - T
&

NOTE.... C D E F G A B CDEFGAHB CDEFGATHB
::‘;} Irﬂién
‘ el A

St o

|
)

i

Octave 1

..Whole note (W)

..Half note (H)
..Quarter note (Q)
..Eighth note (0)
..Sixteenth note (8)
..Thirtysecond note (')

..Inerease note duration
by 50%

..Repeal (between Lhesc
repeal, Lhe measurces

brackels
as Indicated.)

Octave

b
f
:
E=

Octave 3

...Quarter rest (QR)
...0ighth rest (OR)
...Half rest (HR)
...Whole rest (WR)
.. Flat (=)

. Sharp (+)
...Natural ()

.. .Mongsure separator (/)



"Musjc encoding examples

|

s

SN

(K,+F) (120,2,2) I @ B 4'c/ HDB /

by

= : ]
(K,-B) (100,3,4) I Q5CLOABSCF; 1 Q4AOFGAR / ...... L.
| 4
Top part,Card 1 Bottom part,Card 2

2y
B (@
B

vl



Solid State Music

210248 Wal %}' Avermue
SANTA CLARA, CALIFORNIA 95050

8.0 MUSIC EXAMPLE (4,08) 2&6m27®7

0001

0002
0003

0004
0010
0020
0030
0040

0050
0060

0070
0080
0090
0100
o110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310

0320

0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470

“FLIGHT OF THE BUMBLE-BEE BY RIMSKY-KORSAKOU'™
C175:2543 (Kol .
CE0=3,13,13,03,13503,03,03,03503,03513-,83,835,13,0351)
{El =33/ .
I1S6EI+D=D+C=CD+C=0SB2 I0IEROR S [0 +GRAR S 103BRARS

PSECSE ~-BA+G=G+F «F JPHRIPHR IPHR/
S5E+D=D+CD+C=C48202EROR: (2BRAN I O3DRER/
S5C4B+A=a+G=G+F=F S HRIHRIHR Y

S4E+D=DeCDeC=CIBIHRIHR MR/
S4E+D=D+CD+C=CIBIHRIHR I HR /
S4E+D=D+C=CFE+D302ARAN O F 124
S4E+Dul+C=sC+CD+D2024RIDAR 2 12 D4CHIARS

S4E+D=D+CsCFPE+D: J2ARMR 2 03ERAGY 1OROR/

saa+Daﬁﬁcwﬁ®@D?ﬁﬁ%?@%ﬁWSD@RQ@ ARLFRERIS4CRARIARRR/
S4E+D=eD+CD+C=C3B:52ARRRARIZIE RERSS4CRRRIARRRY
SQC¢CD@DEFE+DJQQGED;@3&@@@@f@,&@Bﬁf
S4E+DeD+CD+C=C3B s 03CRARI DIERFH DIARAR Y/

S4C+CD+DE+FG+GQROIDR: DIER G ARBR/Z .

S48 +G=G+F=F-BA+G S 03+CHDR 2 02CGRFR03ARARYS
S44+G=C+F=F+FGE+G 3 03AFRDR203ARCGR I 0ADRIBR/
$4A+G=G+FafF-BA+G J03FRRN ; CIARRR I C4ADERR S

S4A+GuG+F=F+FG+E303FRDR 2 03ARGR | DRIBR/
S4A+G=0+FG+F sFE2 CIFRER S 03AR-BR 2 DADRDR Y

S4F +FG+GA-BA+GC 3 03FRERI CIAALR 2 e +GR /S

S$4A+G=G+F ¢+C+F=FE303FRDE 2 03AR DR3-BR/
S4F+FG+GA ~BA+( S 03DR<CRIVIFRERE S OIARGRY/

SAASAABAPASAA4AL 3 O3DRRRP 2 OIFERRP SU3ARPTLA~BA-BOR/
SR~B~B6~-B-B5~-B-B4-B502+G7%+CA+GA*CARRL+GA+GA304~-BRRRIHR/
SS5ARASAMPASAGASAISLASAORMPTAA ~BA-BIMPHRSMPHR Y/

55 <B6~BS ~-B7-B~-B6-B~-R5 @Bs@ﬂ¢6*”m%ﬂ@&&@@ﬁﬁﬁ%+@ﬂ*@&304~BRRR3HR/
SSARORS4A-BA+( 3544 ~-B+GORSEAR  HR 5 HF

S4A-BA+GA-BA+GS55AR~-BR=BRECR 5 OF GCR=GR+FRIHR/ o
HISQA@B$H$§¢C%C&§@BSMiS@FR@S?@J@yMibﬁﬁﬁ@@ﬁﬁ%ﬁﬁM!Sé#CROA#CRG*C/ '
S4A5-B=B6C +C=C5E-BSSFRORR4AF J S5ARORR4AIS6+CRORRS +C/
PPSSADDEDPDSDD4A 2PPS4+FRTA4D-EED-ED-ED-ED-ED-E3S4ARE -RP 3SSDRA -RP /
MPS5=E4G8=E6+0~ET7+C5~E6¢C MPSL-BES +CG6+0C5+CE I MPS4 ¢CRORQR I MPS4 -ERORE
S6DSDDDDDDD S5 +FRORARISEDRORAR EHR 4

SS5-E+C~E6+CE ~E+C ~E6+C 85 +CAGE «CE+DLCB+CGIHRIHR/
S6D-ED4CD=-ED+C:5504A5DA+CECE S5 +FRRA-BR~-BR2GRSS~ER~ER/
S6DS=ED+CHMPD-ED+C 3 S5DR4+CRMP alRIBRISS+FR4~-BRMP ~AR-AR $S5AR4 -ERMP =EREK
MISSMPD-E=EMIF +FMPeFERP~E MIS4-BMP5+CIMI-EP sEMP -EDP +C 2 HI=-BsH4 ¢F /
PSSDM?@E%EMK?¢F%&%FE%@ES$ +CDME-E=EMP-EDP¢C 3 H3 -B2HL4 +F /
PPSSD4+C=C4B-BE ~ED+CSPPS =B34 PPSIGRORARIPPRSI-BRORAR/
S6D+0=058~-B=Bs0+0 285 = @ﬁw 55-ERORNSQRESCRORY

S6D+C=C5B6L5B-BA S04 -BRoF ER/

SS-B*BéG#QmS%@@&w?ﬂ&FN? H :
S6E+D=D¢CRT+0=06E 3 04ERSGD+U=0883 ﬂawuﬁﬁéaiﬁﬁﬁa@&/
STC6B-BA+G=(+FaF ;S60S5B-RA+Bul+FeF J0GEEIHR/
SSERE+DRFE+D:SSEFRRERCR REB MK/
SSEFE+DEFE+D2534aRFRARAC SHEAHRYS
SRSFE+DRAFE+D IS ENRRRL4ERCR S S4ERREBIERCRIHR /

QR




0480

0490
0500
2050
2060
2070

2080

2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

2210

2220
2230
2240
2250
2260

- 2270

2280
2290

2300

2310
2320

2330
'S6D+C=C5B6C5B~BA; S4DR3IBR4DRFR 5 03FRRR 3 03ARRR/

2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550

| Solid State Music

2102A Walsh Avenue
SANTA CLARA, CALIFORNIA 95050

(Lo8&) 24,6-2707

S4EFE+DEFE+D;S3ARFRAR4CR S2ARFRARICRIHRY/
SR5+D=D+CD+C=C4B;S4E+F=FEFE+D=D;S3ERORAR;HR/
S5C4B-BA+G=G+F =F } S4AE+D=D+C=C3B~-BASHRIHR/ 5
S4EFE+DEFE+D3S3BRORTEGETC6C:S3+GRORARIHR Y/
S4EFE+DEFE+D3S6A5A6FSF6ASATC6C S HRIHRY/
S4EFE+DEFE+D; TTEFEFEFSRS6ET -RCDC S HRIHR/
S4EFE+DEFE+D3SS5CT.S5FGFSAR6CRIHRSHRY/

S4EF +FG+GA +AB S T6EFEFEFEFEFEFEFEF sHRSHR/
S5C+CD+DEF +FG3 T6EFEFEFEFSEFEFEFEF SHRIHR/
S5+GA+AB6C+CD+D3TSEFEFEFEFEFEFEFEF 3HR3HR/
S6EFE+DESFE+DSTSEFEFEFEFSER4ERHRIHR/
MISSE+D=D+C=CFE+D;MISEARORQRIMIO3ARGR s MIO4ERQR/
SSE+D=D+C=C+CD+D303ARI+FR: O4ERDRIOSCRESARRR Y/
SSE+D=D+C=CFE+D;03ARQR;04ERQR5SSARCRARY/
SSE+D=D+C=C+CD+D;03AR+FR 3 04ERDR3 OSCRSSARRR/
SSE+D=D+CD+C=CB; 03ARFR;04ER3AR;55ARRRO4DR/
SS5C+CD+DEFE+D; O3ERDR03AR+GR 5 04CRIBR/
SSE+D=D+CD+C=CB;03CRFR;03ARAR D4ERDR/
SSC+CD+DE+FG+G 3 O03ERDR 3 03AR+GR 3 O4CRIBR/
S5A+G=G+F=F=BA+G;03+CRDR03ARAR 3 Q4ERFR/
S5A+G=G+F=F ¢FG+G;03DR2BR O3ARGR ; J4FRS6DRRR/
SSA+G=G+F =F -BA+G 3 03DRRRA ; 03ARRR ; 56 DRRRAR/
S5A+G=G+F sF +FG+G 3 0O3DR2BR; 03ARGR 3 04FRSE6FRRR/
SS5A+G=G+FG+F=FE3035SR2-BR;0JARGR3S6FRRRO4DR/
SSF+FG +GA -BA +G 5 02ARGR3 03FR+CR 3 04DR3ER/
S5A+GsG+F=F +FG+G302FR3DR; 03DRFR 3 03ARAR/
SSAB6CDEFE +D; 03CR2BR 03ERDR ; 3AR +GR/
IS6E+D=D+C=CFE+DJ I02A4ERR? I0O3ESCRRJ I04CRRR/
S6E+D=D+C=C+CD+D;02AR+FR;03ERDR 3 04CR3AR/
S6E+D=D+C=CFE+D302A4ERR3 03ESCRR 3 O4CRRR/
S6E+D=D+C=sC+CD+D; 02AR+FR; 03ERDR ; 04CR3AR/
06ESS +GA -B=B6C +C 3 02ARS4ARFR $ 03JERRR 3 04CRRR/

$5+GA+AB6C +CD+D3 03ERRR 3 D4CRRR; O4ARRR/
S6EFE+DEFE+D; 03BRRR 3 O4ERRR ; 04 +ARRR /

06ESS+GA -B=B6C +C ; 03ARS4ARFR 3 04CRRR 3 O4ERRR/
S6D+C=C5B6C5B~BA ;S4DR3IBR4DRFR 2 03FRRRA 3 03ARRR/
S5+GA+AB6C +CD+D3 03ERRR; 04CRRR 3 O4ARRR/
SG6EFE+DE+FG+G; 03BRRR 3 04DRRR 5 O4GRRR/
IS6A+G=G+FMIG+F=FE; I04CRMI+CR3 IO4ERMIGR  I04ARIMIAR/
MPS6FE+D=D+C=C5B-B;MPO3ARRR ; MP 04DRRR s MPO4FRRR/

‘MIS5A+G=G+FMPG +F =FE : MI02ARMPAR ;MI3ERMPER s MI4CRMP +CR/

PSSFE+D=D+C=C4B-B3PO2ARRRIPOIFRARIPO4DRRR Y/
S4A-BA+G-B5A4-B5-B:02A3A54+CA+G-B303ERRR I 04CRRR/
S4ARASB4A6C4AB6D 3 SSARRRARR4AR S S4A-B+GB=G5C4A5D S ORRRS4FR/
S6EFE+DIISF6ESF6E O4ESSEEI I1+DE+DF ;03CRIIQR03ERI IQRY
S6ERSE6+F5E6G5E6+G3S5EFD+FCGD+G3SSERRRRR4BRIHRY/
O6ARPPS4EF «FG 3 03CRRRPP ; 0JERRAPP 3 03GRARPP /
S4+GA-B=BSC+CD+D3HRSHR;HR/
SSEF +FG+GA +AB 3 03JARRR 3 O4ERRR 3 0O5CRRR /
S6C+CD+DE+FG+G 3 O4ERRR : 05CRRR 7 0SARRR /
06ARRR s 06CRRR ; 03CRRR $: 03GRRR/
03ASARR3TRO4ETRRRAR : TRRO4ASRUR 3 TRRRUSCTRAR Y
03ARRR 01 ARRR: 02ARRRSHR/L
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Solid State Music

August 2, 1978
we goofed!

ding the Video Driver and Additional Commands to MUS-X1, we also added
ugs. These errors can be corrected in MUS-X1, revision 1 with the follow-
hanges: o

Error 1
See page 6-4, bottom of page.

Change ''JZ ENTR2'' to a ''JZ ENTR3', and also change the code at address
4130 to CA9340, instead of CA2CLO.

Error 2
See page 6~5, top of page.

Change '""JMP ENTR2' to a 'JMP ENTR3', and also change the code at addresé
4146 to €39340, instead of C32CL0. o

Error 3
See page 6-17, middle of page.

"TIMER'" is a routine that is being used by "STRT5" as a subroutine. This
causes problems since TIMER has no return instruction. This problem can

be cured with a software patch.

1) Change "STA T5' to a ''JMP PATCH', and also change the code at .
address L458F to C3EQLF, instead of 32ACA49.

2) Change "JUNZ TIMER" to '"JNZ P1'', and also change the code at
address 4581 to C2E34F, instead of €29245.

3) Change '"'DCX H' to a "RET', and also change the code at addres;l
45B7 to C9, instead of 2B.

4) Now add the software routine called PATCH starting at addresé'hFEO.

Address Code MNEMON I C
FEO 32ACLY PATCH: STA T5
LFE3 CD9245 PI: CALL TIMER
LFE6 28 DCX H
LFE7 C3DDA1 JMP FIND3_

for the inconvenience.

Malcolm Wright
Director of R & D
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