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OVERVIEW

This Instrument Synthesis Software Package should be regarded as a software
implementation of an intelligent, & voice music synthesizer capable of a great
degree of control over the tones synthesized. The synthesis program acts as an
interpreter in that it looks at binary coded strings of bytes in memory for
instructions about what to do next. This implementation of the system requires
some knowledge of machine language concepts such as memory mapping, hexadecimal
coding of data, and use of your system's machine language monitor. It does net
require machine language code to be written however; that task has been done by the
authorsl of this package. In addition, some knowledge of sound synthesis prin-
ciples is needed to successfully experiment with instrument definitions. However,
this manual does include a library of instrument definitions and a brief discussion
of instrument coding principles.

A complete music synthesis system usable by persons unfamiliar with computer
technology would, of course, require a "human interface' program to be inserted
between the user and this sound synthesis program. The interface program may take
on a variety of forms ranging from a simple compiler written in BASIC which allows
the use of mnemonics for notes, durations, etc. to a very sophisticated graphics
based music entry system. A little known fact is that a very satisfactory music
compiler can be written as a set of macros for any of the several macro assemblers
available for the 6502. MTU is working on a human interface for this synthesis
package and it should be available toward the end of 1980. It will probably have
two methods of music entry: an easy to understand graphical entry mode, and the
more conventional alphanumeric entry mode for very large pleces and customers
without the requisite Visible Memory video graphics board.

RELATION AMONG THE VERSIONS

The Instrument Synthesis Software Package is available in several versions, one
for each of the system types supported. The differences are confined to five areas
as follows:

. The load address of the music interpreter

. The contents of the Configuration String
The stop key test routine

The load address of the example songs

. The cassette or disk format of the software
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The 2.5K Instrument Synthesis Music Interpreter is identical in all of the versions
except for the addresses it is assembled for. Configuration data for different
systems is supplied by a string of bytes called the Configuration String which is
described on page 36. There is also a stop key test routine that is different for
each system. Please refer to the individual system data sheets in this manual for
loading instructions and coding of the configuration string and stop key routine.

One important point is that the song data is identical byte-for-byte among the
different systems. Thus a song composed for a PET based system can also be played
on any of the other systems provided a method exists for transferring data to the
other system and there is sufficient memory to hold the song and the instrument
waveforms it creates. All memory addresses within the song are relative which
means that the location of the song/waveform memory is immaterial (it is specified
in the Configuration String).

1. The primary author of the synthesis software was Frank Covitz and some of the
instrument definition library entries are the work of Cliff Ashcraft.
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OPERATION OF THE INTERPRETER PROGRAM

The Instrument Synthesis Music Interpreter is especially written to be easily
adaptable to the various 6502 based systems. In order to accomplish this, system
dependent information, such as the 1/0 address of the DAC, is coded into a string
of bytes called the configuration string. Furthermore, addresses of song table
segments and waveforms are relative to the beginning of the memory area assigned by
the configuration string to these functions. Finally, the routine that determines
if the user wishes to stop the music prematurely (which is a system dependent
routine) is not included in the main interpreter. Instead its address is placed in
the configuration string and the routine is coded separately with the other system
dependent data.

When the music interpreter is entered, the X (low) and Y registers must contain
the address of the configuration string. A three instruction sequence is supplied
with each version to do this. Immediately after entry, the interpreter disables
interrupts, clears the decimal mode, and swaps the entire contents of memory page 0
with the area of memory designated by the configuration string. Next, the core
sound generation routine is copied into a portion of memory page 0. This 1is done
to maximize speed via self-modifying code while allowing the interpreter to be
places into ROM if desired.

The I/0 instructions to the DAC ports, which are now in page O, are then mod-
ified according to information in the configuration string. Note that if only one
DAC is available, the configuration string simply specifies the same address for
the left and right channels and the music comes out in monc. The interpreter also
sets the port data direction registers for output based on data in the config-
uration string. If the direction register address is the same as the corresponding
data register address, a 6520 (PIA) type of port is assumed and the appropriate
6520 initialization sequence is executed. If the addresses are different, then a
sequence appropriate for 6530/6532/6522 type ports is executed. Note that all
versions expect the DAC ports to be read/write registers.

The configuration string also defines the use of memory as three sections. The
first section grows up from SQSTRT and is wused to hold the sequence string (which
must start at SQSTRT), and the note strings. The second section grows downward
from LOWLIM towards SQSTRT and is used to hold waveform sequence tables, The third
section grows upward towards HILIM from LOWLIM and is used to hold actual waveform
tables. Memory is normally onme contiguous block but the configuration string can
be coded so that two separate blocks, one holding song data and the other holding
waveform sequence/waveform tables, are implemented. See the Memory Orgainzation
section on page 35 for details on memory allocation.

After all of the initialization activities, the interpreter gets the address of
the command string in the song from the configuration string and begins interpret-
ing commands. Typically the first commands will alter the default position of
LOWLI¥ and then define all of the instruments to be used in the song. In response,
waveforms are calculated and placed in memory. Since waveform computation takes
some time, it is typically done before any music is played but instrument redef-
inition can also be done during the song in order to save memory.

Between commands and while the song is played, the stop key test routine is
called. 1If it detects that the designated "stop key” is depressed, the interpreter
responds by returning to the caller with an error code of 00 in the Y register
which means that the user halted the music. If register Y contains an FF on
return, the music score was played to completion without error. See Error Codes on
page 47 for interpretation of register contents in case of error.



DEFAULTS

In order to make the system as easy as possible for first time users, a number
of default parameters are set up during initialization. Enough defaults are
provided so that one can start immediately with a Play command and a note string
and the system will play music. The defaults can be (and usually are) overridden
by commands in the command string. The following paragraphs describe these default
parameters.

Default Instruments

Perhaps the most important defaults are the two default instruments that are
created during initialization and following a Set LOWLIM command . The first
default instrument is the "silent .instrument' which is required for proper system
operation. The silent waveform is placed in memory page LOWLIM and the accompany-
ing waveform sequence table is placed in memory page LOWLIM-1. The silent instru-
ment ID is 0. The second default instrument is a simple sine wave (fundamental
only) with rectangular envelope. The sine waveform 1is placed in memory page
LOWLIM+1 and its waveform sequence table is placed in memory page LOWLIM-2. The
sine wave ID is 1. In order to allow very long songs to be coded (those that would
extend beyond the default LOWLIM-2)}, default instrument creation is deferred until
after the first command on the command string is interpreted. If this first
command is not a Set LOWLIM command, the default instruments are then created.

The Construct Waveform Set and Build Waveform Sequence Table commands can be
used to redefine the default instrument ID 1 if desired. Ome should be careful not
to redefine the silent instrument however. The silent instrument is preserved if
one does not use waveform address 0 in the Construct Waveform Set command and does
not use ID=0 in the Build Waveform Sequence Table command. Also remember that the
Set LOWLIM command recomstructs the two default instruments at the new LOWLIM
address so it should be coded as the first command in the command string before any
redefinition of the defaults. Please refer to the sections on Instrument Coding
Principles and Command String Format for further information of defaults and ways
to override them.

Other Defaults

1. Stereo pattern - Voices 1 and 2 to left channel DAC, voices 3 and 4 to right
channel DAC.

2. Number of voices - Set to & by default.

3. Tnstrument assignments — All three modes of all 4 voices are set to instrument
ID = 1 which is the default sine wave instrument unless redefined.

4. Octave Offset — Default octave offset is zero which gives a range of BO. to co#
’ where C4 is equivalent to middle C (261.625Hz).

5. Pitch Offset - Default pitch offset is zero
6. SQSTRT, LOWLIM, HILIM - Set to the values specified by the Configuration String.
The standard configuration string specifies 18 (decimal)

memory pages between SQSTRT and LOWLIM.

NOTE: A1l defaults are reinstated by the Set LOWLIM command except LOWLIM and
HILIM.



DETAILS FOR PET/CBM VERSION (K-1002-6)

The K-1002-6 version of the instrument synthesis music software is configured
for maximum ease of use on the newer style of Commodore PET and CEM machines. This
is reasonable since the 8K of memory available on the older style machines is
really not adequate for this package. Please note that the software does mnot use
any PET monitor routines so it will run on all PET's regardless of the monitor ROM
version. However the user of an old style machine with old style ROM's must use a
machine language monitor that resides at the top of memory rather than at 0400 for
entering and modifying songs {be sure to set HILIM so that the monitor is not over-

written by waveforms).

CASSETTE FILE LISTING

File Name Load Address ‘ Description
1. INSMUS Rl 0400 - ODF6 Instrument synthesis interpreter, configuration
string, stop key test routine, and one line of BASIC
to call it. :
2. DEMO8SK 0E0Q - OFE5 Minimum memory demonstration song. (8K required)
3. SINFl4 OE00 - 14B1 Sinfonia number 14, Bach. (16K required)
4. REEDFL OE00 - 1B4E The Dance of the Reed Flutes, Tchaikovsky. (32K}

LOADING AND OPERATING INSTRUCTIONS
1. Be sure you have read the Overview section of this manual starting on page 1.

2. Make sure the K-1002-2 PET DAC is properly installed and connected to a speaker
or audio system (see K-1002-2 hardware manual).

3. Ingert the K-1002-6 cassette into the recorder and make sure it is rewound.
4. Enter the command: LOAD  from BASIC to load the music interpreter.
5. The PET should say: SEARCHING FOUND INSMUS Rl LOADING READY

6. To play the first demomstration song (will run on any PET except unexpanded
4K), enter the command: LOAD from BASIC and wait until loading is complete.

7. Enter the command: RUN

8. You should immediately hear a series of scales and chords played with a pure
sine wave. This is repeated with additional instrument definitions. The song
. may be halted prematurely by pressing the RUN/STOP key on the PET keyboard.

9. The loading procedure for the remaining two songs is similar. Please note that
SINF14 requires a minimum 16K PET while REEDFL requires a 32K machine. If the
user has expanded the memory of his PET with our Visible Memory or PET Graphic
Interface, the additional 8K may be used by this music system. It is partic-
ularly interesting to enable the Visible Memory video and watch the waveform
tables being built up when instrument definitions are evaluated.

10. It is recommended that a copy of the K-1002-6 cassette be made to optimize
reading accuracy on the user's machine and to protect against loss. The PET's
machine language monitor must be used to write memory image tapes. On new



style PET's, enter the command: SYS1024 . To write the tape file, enter the
machine language monitor command: .S "name",01,startaddr,endaddr where name is
the name of the file (14 characters maximum, startaddr is the beginning address
for the file, and endaddr is the ending address+l for the file. On old style
PET's, load a high memory version of the machine language monitor (TIM) and use
the command format: .S,01,name,startaddr,endaddr . Be sure to affix the extra
copyright label supplied with the distribution cassette to your backup copy.

11. To code your own song or to modify ome of the demonstration songs, see the
sections on Command String format, Note String Format, the annotated listing of
Example Song 1, and Instrument Coding Principles.

MEMORY MAP OF PET/CBM VERSION

Addresses Description

0000-027F PET/CBM operating system memory

0280-037F Page zero swap area

0380-03FF PET/CBM operating system memory

0400-0411 Calling program in BASIC (Does a S5YS1042 which goes to 0412)

0412-0418 Calling program in machine language (Loads address of

configuration string into X and Y and calls the music interpreter
at 0432)

0419-0427 Configuration string (see listing below)

0428-0431 Stop key test routine (see listing below)

0432-0DF6 Instrument synthesis music interpreter program (Base=0432)

ODF7 -0DFF -Unused-

0EO00 Beginning of Command String (SQSTRT)

2000 Waveforms assigned ascending pages from here, waveform sequence

tables assigned descending pages from here (LOLIM)

7FFF End of waveform storage area (HILIM)

LISTING OF PET/CBM CONFIGURATION STRING
Location Contents Description
0419 80 02 First location of page 0 swap area, 256 bytes used
041B 28 04 Address of stop key test routine
041D 4F E8 Address of left stereo channel DAC data register
041F 4F E8 Address of right stereo channel DAC data register
0421 43 E8 Address of left stereo channel DAC data direction register
0423 43 E8 Address of right stereo channel DAC data direction register
0425 7F Last page number usable for waveforms (HILIM). This should
be changed on systems with less than 32K memory or RAM
resident machine language monitor. See page 35.
0426 20 First page number for waveforms (LOLIM). See page 35.
0427 0E First page number of song (SQSTRT). See page 35,
LISTING OF PET/CBM STOP KEY TEST ROUTINE
0428 AD 12 EB STOPTS: LDA $E812 ; LOOK AT PET/CBM KEYBOARD
042B C9 EF CMP {#$EF ; TEST IF STOP KEY IS DEPRESSED
042D 18 CLC ; CLEAR CARRY IN CASE NOT DEPRESSED
042E DO 01 BNE STOPT1 ; SKIP AHEAD IF STOP KEY NOT DEPRESSED
0430 38 SEC ; SET CARRY IF STOP KEY IS DEPRESSED
0431 60 STOPT1: RTS ; RETURN WITH CARRY REFLECTING STATE OF
3

STOP KEY



DETAILS FOR KIM-1 VERSION (K-1002-7)

The K-1002-7 version of the instrument synthesis music software is configured
for use on expanded KIM-1 systems. The absolute minimum amount of memory necessary
to run the first demonstration song on the cassette is 8K starting at 2000 hex.
Locations 0300 to O3FF in the original KIM memory are used as a page zero swap area
while some locations in the 0200-02FF page are used for system dependent data. No
KIM monitor routines are used so this version will run on any 6502 based system
with memory in the requisite places.

CASSETTE FILE LISTING

File ID Load Address Description
1. 01 0200 - 0234 Configuratien string, stop key test routine, and
program to call the music interpreter
2. 02 2000 - 29C4 Instrument synthesis interpreter
3. 03 2A00 - 2BES Minimum memory demonstration song. (8K required)
4. 04 2A00 - 30Bl Sinfonia number 14, Bach. (16K required)
3. 05 2A00 - 374E The Dance of the Reed Flutes, Tchaikovsky. (32K)

LOADING AND OPERATING INSTRUCTIONS
1. Be sure you have read the Overview section of this manual starting on page 1.

2. Make sure the K-1002 KIM DAC is properly installed and connected to a speaker
or audio system (see K-1002 hardware manual).

3. Insert the K-1002-7 cassette into the recorder and make sure it is rewound.

4. Follow the standard KIM-1 cassette loading procedure and load file 0l into
memory.

5. Likewise, load file 02, which is the music interpreter, into memory.
6. To play the first demonstration song, load file 03 into memory.
7. Using the KIM monitor, start execution at 0200.

-8. You should immediately hear a series of scales and chords played with a pure
sine wave. This is repeated with additional instrument definitions.  The song
may be halted prematurely by pressing the AD key on the KIM keyboard.

9. The loading procedure for the remaining two songs is similar. Please note that
the second requires a minimum 16K KIM while the third requires 32K. If part of
this memory is one of MTIU's Visible Memories, the additional 8K may be used by
this music system. Tt is particularly interesting to watch the waveform tables
being built up when instrument definitions are evaluated.

10. Tt is recommended that a copy of the K-1002-7 cassette be made to optimize
reading accuracy on the user's machine and to protect against loss.  You may
also want to use HYPERTAPE to record the copy (see The First Book of KIM) so



that subsequent loads are much faster. To copy the music system, load in files
01 and 02 but do not execute them. Then load in HYPERTAPE which normally
resides at 0300. Set the file number 1in 17F9, starting address in 17F5 (low)
and 17F6, and ending address in 17F7 (low), and 17F8 and then execute HYPERTAPE
at 0300 to write the first file. Repeat to write the second file. If desired,
the demonstration songs can be similarly copied. Be sure to affix the extra
copyright label supplied with the distribution cassette to your backup copy.

11. To code your own song or to modify one of the demonstration songs, see the
sections on Command String format, Note String Format, the annotated listing of
Example Song 1, and Instrument Coding Principles.

MEMORY MAP OF KIM-1 VERSION

Addresses Description

0000-01FF KIM-1 operating system and stack

0200-021B Calling program in machine language (Sets up for rapid keyboard

test, loads address of configuration string into X and Y and calls
the music interpreter at 2000. Returns to 1C00.)

021C-022A Configuration string (see listing below)

022B-0234 Stop key test routine (see listing below)

0235-02FF -Unused-

0300-03FF Page zero swap area

0400-16FF -Unused-

1700-1FFF KIM-1 operating system

2000-29C4 Instrument synthesis music interpreter program (Base=2000)

29C5-29FF -Unused-

2400 Beginning of Command String (SQSTRT)

3E00 Waveforms assigned ascending pages from here, waveform sequence

tables assigned descending pages from here (LOLIM)

9FFF End of waveform storage area (HILIM)

LISTING OF KIM-1 CONFIGURATION STRING
Location Contents Description
021cC 00 03 First location of page 0 swap area, 256 bytes used
021E 2B 02 Address of stop key test routine
0220 00 17 Address of left stereo channel DAC data register
0222 00 17 Address of right stereo channel DAC data register
0224 01 17 Address of left stereo chanmel DAC data direction register
0226 01 17 Address of right stereo channel DAC data direction register
0228 9F Last page number usable for waveforms (HILIM). This should
be changed on systems with less than 32K memory. See page 35
0229 3E First page number for waveforms (LOLIM). See page 35
0224 24 First page number of song (SQSTRT). See page 35
LISTING OF KIM-1 STOP KEY TEST ROUTINE
022B AD 40 17 STOPTS: LDA §$1740 ; LOOK AT KIM KEYBOARD ROW 2
022E 29 10 AND #3510 ; LOOK AT COLUMN WHICH IS "AD" KEY
0230 18 CLC ; CLEAR CARRY IN CASE NOT DEPRESSED
0231 DO 01 BNE STOPT1 ; SKIP AHEAD IF STOP KEY NOT DEPRESSED
0233 38 SEC ; SET CARRY IF STOP KEY IS DEPRESSED
0234 60 STOPTL1: RTS ; RETURN WITH RESULT IN CARRY



DETAILS FOR AIM-65 VERSION (K-1002-8)

The K-1002-8 version of the instrument synthesis music software is configured

for use on expanded AIM-65 systems. The absolute minimum amount of memory neces-
sary to run the first demonstration song on the cassette is 8K starting at 0. No
AIM-65 monitor routines are used so this version will run on any 6502 based system
with memory in the requisite places.

CASSETTE FILE LISTING

File ID Load Address Description
INSMU 0200 - 022D Configuration string, stop key test routine, and
program to call the music interpreter.
0400 - ODC4 Instrument synthesis interpreter.
DEM8K Q0E00 - OFES Minimum memory demonstration song. (8K required)
SIN14 0E00 - 14B1 Sinfonia number 14, Bach. (16K required)
. REEDF 0EQ0 ~ 1B4E The Dance of the Reed Flutes, Tchaikovsky. (32K)

LOADING AND OPERATING INSTRUCTIONS

. Be sure you have read the Overview section of this manual starting on page 1.

Make sure the K-1002 KIM DAC is properly installed and connected to a speaker
or audio system (see K-1002 hardware manual). The configuration string sup-
plied assumes it is connected to the application connector port A. See page 36
for instructions on how to change the configuration string.

Insert the K-1002-8 cassette into the recorder and make sure it is rewound.

Follow the standard AIM-65 cassette loading procedure and load file INSMU into
memory.

. To play the first demonstration song, load file DEM8K into memory.

Using the AIM monitor, start execution at 0200.

. You should immediately hear a series of scales and chords played with a pure

sine wave. This is repeated with additional instrument definitions. The song
may be halted prematurely by pressing the ESC key on the AIM keyboard.

. The loading procedure for the remaining two songs is similar. Please note that

SINl4 requires a minimum 16K AIM while REEDF requires 32K. If part of this

.memory is one of MIU's Visible Memories, the additiomal 8K may be used by this

music system. It is particularly interesting to watch the waveform tables
being built up when instrument definitions are evaluated.

It is recommended that a copy of the K-1002-8 cassette be made to optimize
reading accuracy on the user's machine and to protect against loss. To copy
the INSMU file, read it into memory and then instruct the AIM monitor to dump
from 0200 to 022D. When the display asks MORE?, type Y then 0400 to 0ODC8 to
complete writing of the file (answer the second MORE? with N). Be sure to
affix the extra copyright label supplied with the distribuiton cassette to your

backup copy-



10. To code your own song or to modify one of the demonstration songs, see the
sections on Command String format, Note String Format, the annotated listing of
Example Song 1, and Instrument Coding Principles.

MEMORY MAP OF AIM-65 VERSION

Addresses Description
0000-01FF AIM-65 operating system and stack
0200-0217 Calling program in machine language (Sets up for rapid keyboard

test, loads address of configuration string into X and Y and calls
the music interpreter at 2000. Returns with a BRK instruction.)

0218~0226 Configuration string (see listing below)

0227-022D Stop key test routine (see listing below)

022E-02FF -Unused-

0300-03FF Page zero swap area

0400-0DC4 Instrument synthesis music interpreter program (Base=0400)

ODC 5~0DFF -Unused-

DEQO Beginning of Command String (SQSTRT)

2000 Waveforms assigned ascending pages from here, waveform sequence
tables assigned descending pages from here (LOLIM)

7FFF End of waveform storage area (HILIM)

LISTING OF AIM-65 CONFIGURATION STRING

Location Contents Description

0218 00 03 First location of page 0 swap area, 256 bytes used

021A 07 02 Address of stop key test routine

0z21¢C OF A0 Address of left stereo channel DAC data register

021E OF A0 Address of right stereo channel DAC data register

0220 03 A0 Address of left stereo channel DAC data direction register

0222 03 A0 Address of right stereo channel DAC data direction register

0224 7F Last page number usable for waveforms (HILIM). This should
be changed on systems with less than 32K memory. See page 35

0225 20 First page number for waveforms (LOLIM). See page 35

0226 OE First page number of song (SQSTRT). See page 35

LISTING OF AIM-65 STOP KEY TEST ROUTINE

0227 AD 82 A4 STOPTS: LDA $A482  ; LOOK AT AIM KEYBOARD ROW 7

0224 49 FF EOR #SFF ; PRESSED KEYS ARE ZERO

022C 0A ASLA . SINCE IT IS BIT 7, ROTATE INTO CARRY
022D 60 RTS : AND RETURN :
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itself is not very musical (it is just a series of scales and chords), it does
serve to illustrate the range of tonal effects possible from a pizzacato string
section to rather strange "FM effects".

LOCN DATA ASSEMBLY LANGUAGE EQUIVALENT DESCRIPTION
.PAGE 'COMMAND STRING!'

0000 .= X'0E0O ;START OBJECT CODE AT SQSTRT FOR PET, SYM, AIM

0EDO SQSTRT = .

QEQ0 EEO4 .BYTE X'EE,X'O4 ;LEAVE SPACE FOR 512 BYTES OF SONG,
;SILENT SEQUENCE TABLE, AND 1 INSTRU-
; MENT

OEOZ F001 .BYTE X'F0,X'01 ;SPECIFY 1 VOICE

OEO4 FE .BYTE X'FE ;PLAY FIRST NOTE STRING USING DEFAULT

OE05 01 .BYTE NOTES1-SQSTRT/256 ;SETTINGS FOR MODES, STEREO, TEMPO,

OE06 24 .BYTE NOTES1-SQSTRT&X'FF;AND THE DEFAULT SINE WAVE INSTRUMENT

OEQ7 F002 .BYTE X'F0,X'02 ;SPECIFY 2 VOICES

OEQ9 FE .BYTE X'FE ;PLAY SECOND NOTE STRING WITH 2 VOICES

OEOA 01 .BYTE NOTES2-SQSTRT/256

OEOB 67 .BYTE NOTES2-SQSTRT&X'FF

0EOC FOOU .BYTE X'FOQ,X'04 ;SPECIFY 4 VOICES

OEQE FE .BYTE X'FE ;PLAY THIRD NOTE STRING WITH 4 VOICES

OEQF 01 .BYTE NOTES3-SQSTRT/256

OE10 C2 .BYTE NOTES3-SQSTRT&X'FF

;DEFINE A NEW INSTRUMENT
;PLUCKED STRING INSTRUMENT (MODIFIED)

OE11 F5010D .BYTE X'F5,1,13 :BUILD WAVEFORM SET WITH 13 WAVEFORMS
OE14 010064 .BYTE 1,0,100 ;FUNDAMENTAL, ONE SEGMENT LINEAR DECAY
OE17 OCOOFF .BYTE  12,0,X'FF ; OVER ENTIRE DURATION

OE14 020050 .BYTE 2,0,80 :2ND HARMONIC. ONE SEGMENT LINEAR DECAY
OE1D OAOOFF _BYTE  10,0,X'FF ; OVER LESS THAN ENTIRE DURATION

0E20 03003C .BYTE 3,0,60 3RD HARMONIC

0E23 0B80OFF .BYTE 8,0,X'FF

OE26 040032 .BYTE 4,0,50 ;UTH HARMONIC

0E29 0600FF .BYTE 6,0,X'FF

QE2C 05001E .BYTE 5,0,30 :5TH HARMONIC

OE2F 0500FF .BYTE 5,0,X'FF

10













































































































































