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RADI O AND TELEVI SI ON | NTERFERENCE

Inportant: This equi prent may generate radio frequency energy. If it
is not installed and used properly, in strict accordance with
Decillionix's instructions, it may cause interference to radio and
television reception. Your DX-1 card has been tested and found to
conmply with the limts for a class "B" conputing device in accordance
with the specifications in Subpart "J" of part 15 of FCC rules, which
are designed to provide reasonabl e protection against such interference
in aresidential installation. However, there is no guarantee that
interference will not occur in a particular installation. If your Dx1
card does cause interference to radio or television reception, which
can be determ ned by turning the equipnent off and on, you are
encouraged to try to correct the DX-1 by one or nore of the follow ng
neasur es:

Reorient the receiving antenna.

Rel ocate the conputer with respect to the receiver.
Move the conputer away fromthe receiver.

Plug the computer into a different outlet so that the
conputer and receiver are on different branch circuits.
* |f necessary, consult the deal er or an experienced
radi o/ tel evision technician for additional suggestions.

* % % *

You may find the foll ow ng bookl et prepared by the Federal



Comuni cati ons Commi ssion hel pful: "How to Identify and Resol ve
Radi o- TV I nterference Problens". This booklet is available fromthe
U S. Government Printing O fice, Washington, DC 20402, stock

#004- 000- 00345- 4.

Decillionix reserves the right to nake inprovenents in the
product described in this nmanual at any tinme and w thout notice.

DI SCLAI MER OF ALL WARRANTI ES AND LI ABI LI TI ES

Decill'ionix nakes no warranties, either express or inplied, with
respect to this manual or with respect to the software described in
this manual, its quality, performance, or fitness for any particular
purpose. Decillionix will not be liable for direct, indirect,

incidental, or consequential damages resulting fromthe use of the
product described in this manual .

This manual is copyrighted. Al rights are reserved. This docunent may
not, in whole or part, be copied, photocopied, reproduced, translated
or reduced to any el ectronic nmediumor nmachi ne readabl e form wi t hout
prior consent, in witing, from Decillionix.

The word Apple is a trademark of Apple Conputer Inc.
Syntauri is a trademark of Syntauri Corp.
Soundchaser is a trademark of Passport Designs I|nc.

Copyright 1984, 1985 by Decillionix
P. O Box 70985
Sunnyval e, CA 94086
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DX-1 is a hardware/software product for your Apple conputer that
digitally records and plays back ordinary sound under conputercontrol.
Not only is DX-1 capable of recording and playing back real sound with
near-perfect ability, but advantage was taken of the processing power
of the Apple, resulting in a very flexible system DX-1 can reproduce
and sequence any sound in a nultitude of ways, including nusically over
at least a five octave range. Features for internal/external triggering
and tuning are al so provided.

DX-1's nethod is sinple: Sounds are converted to digital data through
a high speed analog-to-digital converter; software routines are then
sel ected (or programred) for playing and sequencing the sound data; the
data is then output to a digital -to-anal og converter where sounds are
reconstructed. The software can speed up, slow down, play backwards,
forwards, and sequence sounds in many ways.

FEATURES OF DX- 1:

Digitally Sanple and Play Back Ordinary Sounds Misically

Play Sounds in Real Tinme on the Apple Keyboard

Sel ect Pre-programed Sound Sequences or Program Your Oan
Twenty-two Pre-recorded Sounds included on Diskette

Easy "Menu" Driven Software (A Master Menu and Ei ght Sub- Menus)
P.C. Board Connects Directly to a M crophone or Line Source
Qut put Connects Directly to a Speaker or Anplifier

Features for Input & Qutput Synchronization

Includes interface to Syntauri and Passport keyboards

* % ok ok ok k k Ok F

The systemincludes a printed circuit board, an operators nmanual, and
a floppy diskette with the user program and twenty-two pre-recorded
sounds. Qther products available from Decillionix include the four
addi tional pre-recorded volunmes of sound (Volunes 2 through 5), a real
time 'Echo' and sound processing program and a real time graphics
programcal l ed ' Splash'. Return the user reply formto ensure that you
are on our nailing list for future product announcenents.

(Decillionix is pronounced "di-sil'yon-nix". Derived fromthe
mat hematical term "Decillion" nmeaning ten to the thirty-third power.)

WHAT | S REQUI RED



DX-1 requires an Apple Ile, 11+ (or conpatible) with 48K of nenory,
Appl esoft Basic, and at |east one disk drive with DOS 3.3. You w |l

al so need to supply your own m crophone or input source, and speaker or
anmplifier system

I NSTALLI NG THE P. C. BOARD

Installing DX-1 into the Apple Il is sinple. Be sure the power is off,
renove the cover and plug the printed circuit board into any open slot.
The software programwill initially expect the P.C. board to be in slot

3, but this can easily be changed as discussed in the section bel ow
called 'Starting Up'.

CONNECTI NG A SPEAKER

On the DX-1 board you will see an "RCA phono" connector identical to
the Apple Il video output connector. This is the output jack.

Connect the output jack either directly to a speaker (should be 8
ohnms), or through an anplifier system Because no external anplifier is
needed to run DX-1, connecting directly to an external speaker is quick
and sinple. For higher listening levels, use an audio anplifier. A
shiel ded cable is supplied and nust be used when connecting DX-1 to an
amplifier. Connect to the "AUX' or "LINE" input of your anplifier (not
TAPE, PHONO or M C). The output level of DX1 is conpatible with
speakers or anplifiers interchangeably.

NOTE: The full sound quality of DX-1 cannot be realized unless a
nmediumto | arge size speaker (8 to 12 inch), or multiple speaker sound
system (nmono only) is connected to DX-1. This nakes a BI G difference!

I MPORTANT: |If care is not taken it is possible for the nmetal RCA phono
output jack to short out to a P.C. board plugged into the slot to the
right of the DX-1 P.C. board. A snull piece of insulating tape placed
on the adjacent P.C. board will prevent electrical contact. Protect
your P.C. boards!

CONNECTI NG A M CROPHONE

DX-1 is designed to accept sound signals directly froma m crophone.
Al nmost any ni crophone will work, but for best results, use one with
high quality. Mcrophone quality also nmakes a BI G difference! Mst
nusi ¢ stores can supply what you need.

Connect your microphone to the mniature phone jack |abeled "INPUT". An
adapter is supplied so that mcrophones with 1/4th inch plugs can be
connected to the miniature jack. Also on the P.C. board is a snall
control |abeled "I NPUT LEVEL" for adjusting input sensitivity. Don't be
afraid to adjust this control. Mre on this |later when you record your
own sounds.

| MPORTANT: Secure the nicrophone cable so that if someone shoul d pull
onit, DX-1 won't be unplugged fromit's I/O slot accidentally.

THE TWD HARDWARE JUMPER SELECTI ONS

Two (finger changeabl e) hardware junper sel ections, one |ocated near
the "Input" jack on the P.C. board and one |ocated near the "CQutput"”
jack, provide additional flexibility for the DX-1 System These are
three pin junper selections |abeled "Input Gain" and "Filter" (see the
P.C. board).

The input gain switch provides a nmeans of changing the overall
sensitivity of the input circuitry, so that interfacing to sources
other than a microphone is possible. Wth the miniature push-on junper
inthe "H" position, a mcrophone should be used. In the "LO'
position, a tape recorder, synthesizer or sinmlar 'line' |evel output
may be connected to DX-1. Input resistance is always 100K ohms, neaning
just about any source will drive DX-1. If in doubt, sinply try it.
Input levels to +/- 10 volts won't harmthe DX-1 input.

DX-1 sensitivity levels:



Junper in H position 10nv-200nv (Peak to Peak)
Junper in LO position 200nv-4volts (Peak to Peak)

The three pin "filter" switch provides a neans of changing DX-1's

out put frequency response. Wth the mini-junper in the "OFF" position,
the response in linear or flat. In the "UN' position, the high end has
been tailored down. Depending on the users taste and application,
either selection nmay be nore appropriate. For exanple, swtching the
filter "ON' nay elinmnate sone of the sanple frequency distortion or
D-to-A resolution distortion.

THE FEEDBACK POT

This section applies only if you have purchased the software package
titled DX-1 'ECHO . Note: In order for DX-1 'EFFECTS Il' program
described in this manual to record properly, the "Feedback
Potentionmeter" connected to the P.C. board nust be turned fully
count er-cl ockwi se or disconnected. Al so note that the second pin of
"J4" (feedback connector on DX-1 board) should he cut.

———————————————————————————————————————————————————————————————————————— Page 8
CHAPTER 2
OPERATI ON
STARTI NG UP
The qui ckest and easiest way to becone famliar with DX-1 is to read
through the nanual while operating the software.
I MPORTANT: It is highly recommended that you nake two copies of the
software diskette (DX-1 Volunme 1) now. The first copy will be your
back-up of the original, the second will be for saving sounds you enter
into the Apple, which you wll quickly learn to do. D1 Volune 1 is
not copy protected.
BOOT- UP, THE MAI N MENU
After you have successfully followed the installation procedure
(chapter 1), put Dx1 'EFFECTS I1', volume 1 into drive 1 and boot it
up just |ike any other disk.
"DX-1 EFFECTS 11, SOUND SAMPLI NG PROGRAM .." shoul d appear followed by:
EEE R R R EEEEEREEREEEEEEEEEESESEERESEESEEESEERSESEE]
* EFFECTS Il MAIN MENU *
khkhkkhkhkkhhhkhhkhkdhhhhkhkhhhdhhdhhdhkrdhhkdhkhddk
1 SOUND SAMPLES
2 PRESET RHYTHVB
3 REAL TI ME REC/ PLAY
4 MJSI CAL KEYBQARD
5 AUTOSEQUENCE
6 SCALE TUN NG
7 EXTERNAL | NTERFACE
8 LOAD SAVE BASE
9 BQARD SLOT (3)
This is the 'Effects Il' Main Menu. The Main Menu does not have any
sel ections for recording or playing sound, but allows you to select and
di splay the other 'operating nenus' that do. Each operating nmenu is
organi zed for a particular function.
Al'l operating nenus are selected sinply by pressing any key 1-8. Menus
1-5 are oriented for playing or recording sound in various
------------------------------------------------------------------------ Page 9

ways, while nmenus 6-8 are kind of 'utility' menus. Finally, selection 9
on the main nmenu allows the DX-1 board slot to be entered.

Once a nmenu is selected and displayed, returning to the main nmenu is



necessary to enter any of the other operating nenus. Returning to the
main menu is usually done with selection '1'. A quick reference card is
supplied and can be referred to.

NOTE: Before we get to any of the nenus that record or play sound, make
sure that you have entered the DX-1 board slot (described below). Then
we will introduce one concept, the 'Soundbase', and quickly discuss

mai n nenu sel ection 8, 'Load/ Save Base'.

ENTERI NG THE BOARD SLOT NUMBER

Press selection 9 and the programw || pronpt you to enter the slot
nunber the P.C. board is plugged into. DX-1 cannot produce sound unl ess
the slot nunber entered here matches the slot nunber the P.C. board is
plugged into. If you press selection 9 and decide not to change the
board slot, press any key other than O to 7.

WHAT IS A SOUNDBASE?

A Soundbase is a collection of digitized sounds in binary data form

| oaded into the Apple's nmenory and "played" by DX-1. A Soundbase is
typically four to eight sounds in length, although it can be from one
to eight sounds. Al sounds in a Soundbase are | oaded at the sane tine.

In terns of menory size, a Soundbase occupi es 24K bytes total or 96
pages of menory (each page is 256 bytes). In Appendix A, "The Soundbase
Tabl es", and "The Mde Tabl es" you will find an explanation of the
menory organi zation and contents of a Soundbase.

----------------------------------------------------------------------- Page 10
LOADI NG AND SAVI NG SOUND
Press selection 8 fromthe main menu and the LOAD/ SAVE SOUND nenu wil |
appear:

R R R

* LOAD/ SAVE SOUND *

1 MAIN MENU

2 LOAD NEW SOUNDBASE

3 SAVE NEW SOUNDBASE

4 LOCK A SOUNDBASE

5 UNLOCK A SOUNDBASE

6 DI SK CATALOG

BASE NOW LOADED: SOUNDBASE1L
The LQOAD/ SAVE SOUND nenu is used for |oading, saving, |ocking, or
unl ocki ng any one of the three Soundbases that resides on a DX-1
di skette. The use of the selections is straightforward. For exanpl e,
press selection 2 and the programwi |l pronpt you to select and | oad
into menory Soundbase 1, 2, or 3.
NOTE: You do not need to | oad a Soundbase now;, during initial boot-up
Soundbasel was automatically |oaded. |If you press selection 2 and
deci de not to change the current Soundbase, press any key other than 1,
2, or 3.
NOTE: You can al so use <Control B> to | oad a Soundbase from any menu
wi thout having to re-enter the Load/ Save Sound nenu.
To Return to the main nmenu, use selection 1. W will now describe the
first operating nmenu, 'Sound Sanples'.
——————————————————————————————————————————————————————————————————————— Page 11

Press selection 1 fromthe main nmenu and the first sound- producing
menu, “SOUND SAMPLES" will appear:



khkkkkhkhkhkhkhhkhkhhhhhhhhhkhkhkhkhhkhhhhhkhkkkkkkkk

* SOUND SAMPLES *

khkkkkhkhkhhhkhkhhhhkhhkhhhhhhhhhhhkhkhkhkkrkkkkkkk

MAI N MENU A VOLWE (8)
CYCLE SOUNDS B MIDE (2)
RANDOM SLOW

RANDOM FAST

LAST SOUND SLOW

LAST SOUND FAST

ROLLER COASTER

FALLI NG OBJECT

I NCREMENT SOUND

OCO~NOOUTAWNE

The Sound Sanpl es nmenu, though not necessarily practical, does give a
qui ck and interesting denonstration of what a conputer can do with
digitized sound.

To select a routine and play sound, press any key 2 through 9. Sound
shoul d now be produced in any of eight, decrenmenting, increnmenting or
cycling ways. To sone degree the nanes of each routine reflect what
type of processing is going on. Once a selection is nade, pressing any
key other than 2 through 9 will stop play.

NOTE: If you have just booted up DX-1 and are trying the various

sel ections, what you are listening to is DI G TAL REPRCDUCTI ON of real
drum sounds! This is what's exciting about DX-1... the ability to
record and reproduce real sounds under conputer control!

To change the output |evel or volume from DX-1, press selection A
Once A is pressed, enter a nunber between 0 and 15, then press RETURN.
0 is quiet, 15 loud. If you press A and decide not to change the output
vol une, just press RETURN

——————————————————————————————————————————————————————————————————————— Page 12

Sel ection B sets the nbde. Once B is pressed, you can enter a nunber
between 2 and 7 (RETURN i s not necessary). Typically the node of the
Soundbase currently | oaded is entered here. (You do not need to worry
about nodes here, the correct node of a Soundbase is automatically
ent ered whenever a Soundbase is | oaded.)

Si nply described, the six nbdes deal with formatting the Apples nenory
bet ween one to eight sections depending on the Soundbase | oaded. In
other words, you can dedicate sound digitizing space to one |onger
sound (nmode 7), or up to eight shorter sounds (node 2). A full
description of the nodes will be found in the section of the manual for
operating menu 3, "Real Tine Rec/Play".

I NSI DE THE SCUND SAMPLES

Here is sone inside information as to how the Sound Sanpl es process
recorded sound.

"Cycl e Sounds" is a routine that plays each sound in a Soundbase five
tines, each at five different (increasing) pitches (sanple rates),
before cycling to the next sound. The routine repeats endl essly, as do
all the Sound Sanples, until a key is pressed.

"Random Sl ow' chooses sounds out of a Soundbase at random and pl ays
themat a randomy chosen slow rate. "Random Fast" does the sane except
the randomrange is faster. Sanple rates will be discussed further in

| ater chapters.

"Last Sound Slow', "Last Sound Fast", "Roller Coaster", "Falling

oj ect” and "Forward/ Backward" all process only the |last played sound
(switch sounds by pressing key 4 then key 5 through 9). "Last Sound
Slow' and "Last Sound Fast" play sounds at random pitches with ranges
simlar to "Random Sl ow' and "Random Fast". "Roller Coaster" repeatedly
pl ays a sound, each tine chopping off a portion of the end, repeating
smal l er and smaller portions of the sound, then adding portions of the
sound back until the sound is whole again. "Falling Object" repeatedly
pl ays a sound, each tine chopping off a portion of the begi nning,
repeating smaller and smaller portions of the end, then starting over.
"I ncrement Sound' plays the |last played sound over a 70 note range,
incrementing the sanple rate to the highest pitch, decrenenting back
down, then repeating.

NOTE: " Poppi ng" noises will sonetinmes be heard when playing the Sound



Sanpl es (nore often in selections 7 and 8). This is due to playing
various portions of sounds, or starting a sound from sonewhere after
it's beginning.

MENU 2: " PRESET RHYTHVB

Press selection 2 fromthe nmain menu and nenu 2, "PRESET RHYTHVE' will
appear:

R

* PRESET RHYTHVB *

Khkkkhhkhhhhhhhk kA Ak Ak h ko h ok hhkhkhkhkkkkkkkkhk

ROCK1 < ->
ROCK2 1 MAIN MENU
COUNTRY 2 VOLUME (8)
BALLAD 3 MDE (2
SHUFFLE 4 TEMPO (5)
VALTZ 5 PITCH (47)
SW NG

RHI UVBA

SAVBA

REGGAE

DI SCO

FUNK

rXC—IOTMmMmoOOm>

(NOTE: Either the RIGHT or LEFT arrow
is displayed in inverse video.)

This menu is practical for sequencing digitized drum and non-drum
sounds. Twel ve 'pre-set' rhythns are provided.

To play a drumrhythm sinply press any key A through L. Any Soundbase
ot her than "SOUNDBASEl: DRUM SET" when | oaded plays a rhythmwth
non-dr um sounds.

The other selections in this nmenu work as follows: Selection 2 changes
the out put volune, selection 3 sets the node (again, nodes will be
discussed fully in menu 3, "Real Tinme Rec/Play"), selection 4 sets the
tenmpo or rate at which the rhythm sequences, and sel ection 5 changes
the pitch (sanple rate) of the actual sound being pl ayed.

The ranges for VOLUVE, MODE, TEMPO, and PITCH are as foll ows:

2 VOLUME 0-15 (0=qui et, 15=I oud)

3 MOXDE 2-7 (2=ei ght sounds, 7=one sound)
4 TEMPO 0- 15 (0=fast, 15=slow)

5 PITCH 1-100 (1=l ow, 100=hi gh)

In selection 5, the nunber entered (1-100) corresponds to a nusical
note. See Table 8 in Appendix A for a conplete listing of all the notes
and ranges possible. Try different values for pitch and tenpo to create
many different effects. Note that the extreme end ranges for pitch
(above 80 and bel ow 20 or so) are not always practical for reproducing
sound nusically.

The RIGHT and LEFT arrow keys change the direction a sound will be

pl ayed. This does not effect the overall order of a rhythm To stop a
rhythm press any of the non-rhythmor function keys (1-5). Notice that
the selected rhythmis still displayed in inverse. The rhythm can be
started up where left off by pressing the RIGHT or LEFT arrow keys.

NOTE: Wien lowering the Pitch (setting Pitch to val ues bel ow 30 or
40), the sound reproduction rate wll becone slow enough that the
"sanpl e" rate can sonetinmes be heard.

NOTE: The Preset Rhythns nenu was designed mainly to reproduce a

Soundbase recorded in node 2 or 3. Although any Soundbase can be | oaded
and its respective node entered, sequencing may be Iimted.



MENU 3: "REAL TI ME REC/ PLAY"

Press selection 3 fromthe main nenu and the "REAL TI ME REC/ PLAY" nenu

appears:
EE S S S SRR EE RS RS EEEEE R R R R EREREEEEEEEEEEEEES

* REAL TI ME REC/ PLAY *
EE S S EEEREEE RS SRR SRR EEEREEEEEEEEEEEESEESEES
1 MAIN MENU < ->
2 AS DF GH JK (P) 8 VOLUME  (8)
ZX CV BN M 9 REC RATE (10)
3 AS DF GH JK Q PLAY RATE (47)
ZX CV BN M W TRIGLEV (20)
4 AS DF GH E FREERWN
ZX CV BN - REC PLAY
5 AS DF
ZX ¢V
6 AS
zX
7 AS

(NOTE: Either arrow, the selected node
and PLAY are displayed in inverse video.)

This is the first of two operating nmenus that allow digitized sound to
be played instantly, at the touch of keys. Keys 2 through 7 on the left
side of the menu select a node. Depending on the node sel ected, various
keys are "active" and play sounds when pressed. The keys that are
active in each node are displayed on the screen next to the node

sel ect ed.

THE MCDES

A Soundbase is a large continuous section of nmemory with digital sound
data. A node sinply defines how a Soundbase is to be divided when

pl ayed. For exanple, nbde 6 divides all the Soundbase nenory in half.
Keys "A" and "S" play the first half while "Z" and "X' play the second.
Mode 3 divides the sound nenory into 8 equal sections. This nmeans there
are eight key pairs that play sound, each pair playing one eighth the
total sound nenory. Keys "A" and "S' play the first eighth, keys "D'
and "F" play the second eighth, keys "G' and "H' play the third eighth,
etc.

Mode 2 is unique. It does not divide all the Soundbase into equal
sections as do the other nodes. Instead, the first half of sound

menory is divided between six key pairs, while the second half is

di vided between two key pairs. This is to provide a node better suited
to playing a percussion Soundbase such as SOUNDBASEl: DRUM SET. The
cynbal s are given nore play tinme. The "P" in parenthesis signifies the
orientation of node 2.

Sel ect a node by pressing keys 2 through 7. Again, the key pairs
active within a particular node are displayed on the screen next to the
node sel ected. A Soundbase is usually played in the node it was
recorded in though not necessarily.

On the | abel of the diskette of the particular volune you are using,
you will see what node each Soundbase was recorded in (M2-M).
Experinent with the different nodes and you'll be able to recognize
when a Soundbase is being played in it's recorded node. Al so, reloading
a Soundbase puts it in the correct node.

Tabl es M2 through M/ in Appendi x A show the starting addresses, ending
addresses, and |l engths of the menory sections within a node.

PLAYI NG SOUNDS

In Real Tine Rec/Play, two keys are provided per sound for fast
repeated playing (simulating drumrolls?). As soon as a sound- produci ng
key is pressed, the |last sound ends and the new sound begi ns. Changi ng
nodes instantly changes how the "active" keys are fornatted.



NOTE: In the Real Time Rec/Play nmenu, holding down three or nore keys
at a time may cause strange things to happen. This is due to the
internal hardware organi zation of sone versions of the Apple keyboard.
Pressing three or nore keys sonetines sends key val ues of keys not
pressed to the conputer, sonetines causing node changes, or menu
changes. Try it; press ASDFGHIK si mul taneously several tines.

RECORDI NG SOUNDS
| MPORTANT: Before any sound can be entered, the "Input Level" control

on the printed circuit (P.C.) board may need to be adjusted. Place the
systemin "Freerun" (press selection E), while adjusting this control.

I nput sound should flow directly fromyour mcrophone to the output speaker.

Now press selection "-" (the dash key near the zero key). Pressing
enabl es and di sabl es the recording process. Wth REC sel ected,
press the left key of any key pair ("A" for exanple) and the
recording process will begin as soon as sound is of high enough
nmagni tude to trigger the conputer. After sound is successfully
entered, the Apple Il internal speaker will beep to signal that
recording is done. For your first recording you should sel ect node
7 with key 7.

Wiile the left key enables recording, the right key of each key pair
al ways plays sound. Wien PLAY is selected (with the dash key), BOTH
keys in each pair play sound.

NOTE: Do not worry if your recordings sound very 'clean' on your
initial tries. More on recording in later sections of the manual.

Sounds within a Soundbase can be entered and re-entered in any order
(except node 7). You will need to keep track of which sounds have been
entered while recording. After all sounds within a node have been
recorded, you have a new Soundbase which can be saved to di sk through
the use of nain nenu selection "8 LOAD SAVE BASE'. (NOTE: Wen saving
new Soundbases al ways record on the disk | abel what the Soundbase
contai ns and what node you recorded it in. Soundbases are al ways saved
under the names SOUNDBASE1l, SOUNDBASE2, or SOUNDBASE3. This is because
saving nore than 3 Soundbases woul d i mredi ately overfill a diskette.)

THE OTHER REAL TI ME REC/ PLAY SELECTI ONS

The remai ning selections on the Real Tine Rec/Play menu are described
as foll ows:

The RI GHT and LEFT arrow keys play sound in either the forward or
reverse direction. They do not change the direction sound i s RECORDED
in.

Selection "9 REC RATE' adjusts the record sanple rate. A snmall nunber
entered here causes fast rates (total record tine short), while large
nunbers cause slow sanple rates (total record tine long). Table 11 in
appendix A lists the actual record sanple frequencies. (See also the
description of selection E, "FREERUN', bel ow. )

Selection "Q PITCH' selects the play note. Each nunber 1 through 100
corresponds to a nusical note. Table 8 in appendix A lists all the
nusi cal notes and ranges possible. A pitch value of 42 with a record
rate of 10 will output sound at its recorded pitch. Gher record rates
will correspond to other pitch values for playing a sound at its
recorded pitch and can be found by trial and error.

Selection "W TRIG LEV' sets the sensitivity of the conputer to sounds
bei ng entered. Wen sounds are entered, the conputer actually waits
until the sound is of high enough magnitude or vol une before recording
takes place. This allows nenory to be filled efficiently. H gher
nunbers entered make the conputer |ess sensitive to triggering, while
I ower nunbers nore sensitive. If a zero is entered, the conputer does
not wait, but instantly records at the touch of a key.

The ranges for selections "8", "9", "Q and "W are:

8 VOLUME 0-15 (0=qui et, 15=l oud)
9 REC RATE 1- 255 (1=fast, 255=slow)



Q PITCH 1-100 (1=l ow, 100=hi gh)
W TR G LEV 0-128 (1=nore sensitive, 128=less
sensitive. O=instant trig.)

Sel ection "E FREERUN' allows sound to pass through the input and
output circuitry on the P.C. board without recording taking place. This
can be useful for nonitoring sounds while preparing to record. NOTE
Though nothing is sent to nmenory, "sanples" are still being taken with
the sanple rate determned by "9 REC RATE' (this will nean a poorer
frequency response (but nore duration) if the record rate is set above
12 or so).

| MPORTANT: Wen entering and recordi ng sound, the input signal fromthe
m crophone or |ine should be of high enough nagnitude to utilize the
full range (dynanmic range) of the A-to-D and D-to-A converters.

Adj usting the signal |evel high but below distortion will acconplish
this. If the signal begins to sound |oud and raspy or harsh, you are
probably overdriving the input and distorting the signal. If the signal
level is too lowin anplitude, A-to-D and Dto-A "resol ution"
distortion may beconme overly noticeabl e (excessive fuzzy sound or |ow
hiss in the background). Note that because sound is created with 256
steps of D-to-A conversion, a certain small amount of hiss will
sonetimes be present. To becone fanmiliar with recording, it is
suggested that you record a few spoken words, through a m crophone, in
nmode 7, at a record rate of 10 or so. See also the section called

' Maki ng CGood Recordings'.

MENU 4: "MJSI CAL KEYBOARD'

Press selection 4 fromthe nmain nenu, then type "Y' to | oad "MJSI CAL
KEYBOARD'. In a few seconds, Misical Keyboard appears:
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* MJSI CAL KEYBOARD *
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Q MAIN MENU < ->

W VOLUME (8) T REC RATE (10)

E MODE (2) Y TRIG LEV (20)

R FREERUN - REC PLAY

1-8 SEL SOUND : 1 | |

0-P CHNGE CCTV: 4 | See Screen |

U1 CHNGE NOTE: 1 | |
| |

9 EXT KEYBD

Musi cal Keyboard is one of the nost powerful menus for recording and

pl ayi ng back sound. This nenu allows any sound, if carefully recorded,
to be reproduced over at least a five octave range, both forwards and

reverse. Instant octave and note transposition is provided and a direct
interface to the Syntauri and Passport keyboards (if you own them is

easily sel ectabl e.

USI NG THE APPLE KEYBOARD

This nmenu, as nost were designed, is straightforward. On the bottom
right of the screen you will see a graphic display of a portion of a
pi ano keyboard. Sinply touch any of the keys indicated in the display
to 'play’ a sound nusically.

To the left of the displayed piano keyboard are sel ections for

changi ng the sound bei ng produced, and transposing the octave and note
val ue. For exanple, press any key 1-8 to change the sound being
produced (depends on node sel ected). To change the octave or note up or
down, press keys O-P or U | respectively.

Above the keyboard di splay and the sound sel ection keys are eight
other selections, Q W E, R T, etc. These selections are

strai ghtforward and provi de functions such as returning to the main
menu, changi ng the output volunme, freerun, etc. See the section



titled "Real Tine Rec/Play", described earlier, if you are unfaniliar

with their use.

THE SYNTAURI AND PASSPORT KEYBQOARDS

Press selection

"9" and four new selections for the Syntauri and

Passport keyboards will appear. To operate those keyboards, you nust
have their respective interface cards plugged into any slot 0-7 and

enter that slot
with sel ections

with selection 4. Then sel ect the appropriate keyboard
2 and 3. (Noise will be produced and/or the program can

be crashed if an external keyboard is selected w thout the proper
keyboard interface slot selected first.)

Once selected you will be able to use all the displayed features of
the nusical keyboard menu with the external keyboard. Al so, depending
on the node sel ected, sounds to be played are selected with the
left-nost 1 to 8 keys on the 'external' keyboard.

MJSI CAL KEYBOARD CONSI DERATI ONS

Pl ayi ng Sound Wth the Appl e Keyboard:

* Cctave range

is 1-8, note range is 1-13.

* Extreme octave ranges, usually 7-8, may not sound nusical.

* Sound quality will sonetimes change fromnote to note. Mre

noti ceabl e w

th 'purer' sounds.

* Use nbde 6 or 7 to capture |onger sounds.

*  Pre-recorded
I nternational

sounds are not necessarily tuned to the Anerican or
pitch Standard. You can tune sounds to any standard if

you wi sh - see the follow ng corment.

* Pressing note F (keyboard key V) with a record value of 10 (in
octave 4, note 1) will reproduce a recorded sound at its recorded
pitch. Transpose with 'U- I CHNGE NOTE .

Pl ayi ng Sound Wth Syntauri or Passport Keyboard:

* Note frequencies will not be tuned to the ' Conputer keyboard' tune

frequenci es,

but will be tuned with respect to each other.

* Pressing the left-nmobst 'sound-sel ection' keys on the external
(pi ano) keyboard sel ects a sound but does not play it.

*  Sound cannot

be played in reverse with an external keyboard.

* The system can be crashed if an incorrect slot for Syntauri or
Passport keyboard is sel ected.

* Wap-around occurs after the highest or | owest note is reached.

* Some sounds play well only within certain ranges. There may be a
"click' between notes (the scanning routine takes tinme), nore
noti ceabl e with sonme sounds.

* Keyboard 'bouncing' may occur with an external keyboard (keyboard

contacts may

beconme dirty with age). W don't recommend cl eaning them

yoursel f unl ess you have experi ence.

* |f you own the newer Passport Soundchaser, version M5, you nust
have the proper software (call us if you do not).

MENU 5: " AUTOSEQUENCE"

Press selection 5 fromthe main nmenu, then type "Y' to |oad

" AUTOSEQUENCE" .

In a few seconds Autosequence appears:

B R R

* AUTOSEQUENCE *

R R



1 MAIN MENU ( ASDF)

2 SEL/LIST GROUP 6 LOAD SAVE
3 INPUT STRING 7 VOLUME (8)
4 PLAY SEQUENCE 8 MIDE (2)
5 REPEAT PLAY 9 TEMPO (5)

Aut osequence al lows the nost dramatic and creative sequences of sound,
but not w thout effort. Sound paraneters and sequences are entered by
the user, and a know edge of where sounds are located in menory is
necessary (Tables V1-1 through V1-3 in Appendix A).

Programmed sound sequences can al so be saved and | oaded from di sk.
Several pre-programed sequence exanpl es have been saved on the DX-1
di skette and can be | oaded through selection "6 LOAD SAVE'.

NOTE: |f you would now |like to play the pre-programed exanpl es before
| earning to programyour own sequences, see the section titled "The
Load/ Save Sub Menu" bel ow.

I NTRO TO PROGRAM NG AUTCSEQUENCE

The Aut osequence nenu allows you to programthe conputer to
automatically play any sound in a Soundbase, at any pitch, volune, or
direction (forward or reverse). Up to 32 different sounds can be
sequenced before a pattern repeats. Longer sequences are created by
repeating parts of a sequence. All information for sequencing sounds is
entered into five 'groups”; the first four groups specify how sounds
wi Il be reproduced, while the fifth group controls the overall

sequenci ng of the other four groups.

Al'l sequences are created with nenu selections 2 and 3. Selection "2
SEL/ LI ST GROUP" displays 1 of 5 groups on the screen, while selection
"3 INPUT STRING, controls the entering and editing of information into
the "lines" of the groups.

Goups 1 to 4 are identical, each containing 8 lines of information.
Each line of infornation specifies how 1 sound will be played. Wthin a
group, sounds are always played from1l to 8 Goup 5 sequences the
other four groups with 16 lines of information.

Here is a block diagram of Autosequence:

Cont ai n e .
Sound
I nformation

Sequences the
Q her Four G oups

©
[
>
®
[%2]

SELECTI NG A GROUP

One of the five groups nust be sel ected before Autosequence

information can be entered. To select a group, press key "2" (SEL/LIST
GROUP), then RETURN to default to group 1. O press key "2" (SEL/LIST
GROUP), and enter the group nunber followed by RETURN. A group is now



di spl ayed on the screen.

Here is how groups 1 and 5 appear when first displayed:

GROUP 1 GROUP 5
SND NTE DUR DI R VOL CRP CNT GRP CNT
1) 1 :4 :4 :0 :10 1) 1 :2 9) R R
2) 1 4 :4 0 :8 2) 2 :2 10) R :R
3) 1 :4 :4 :0 :6 3) 3 :2 11) R :R
4) 1 :4 :4 :0 :4 4) 4 :1 12) R :R
5 1 :3 :4 :0 :10 5 R R 13) R :R
6) 5 :4 :4 :0 :8 6) R :R 14) R :R
7) 1 :3 :4 :0 :10 7) R R 15) R :R
8) 5 4 :4 :0 :8 8) R R 16) R :R

The val ues in the groups shown above are part of the "DEMOL" sequence,
autonatically | oaded when DX-1 is first booted-up.

ENTERI NG | NFORVATI ON

After a group is selected and displayed, press "3" (ENTER STRING and
to the right you'll be asked what line to edit. Press RETURN to default
toline 1, or enter a line nunber, then RETURN. W are now ready to
enter infornation.

Infornmation entered tells the conputer what sound in a Soundbase to
play and how to play it. Five nunbers are needed (per line in groups 1
to 4) for the conputer to reproduce sound. These five parameters are as
follows: Sound (SND), Note (NTE), Duration (DUR), Direction (DIR), and
Vol une (VOL). The user sinply decides (with the help of tables V1-1
through V1-3 in Appendi x A) what sounds to reproduce and how to
reproduce them After naking an entry and pressing return, the line
nunber will increment automatically. If RETURN is pressed without

maki ng an entry, the previous value remains. At any tine when entering
information, entering "Q then RETURN exits fromthe "ENTER STRI NG'
node.
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NOTE: Wien entering information, various ranges should he observed for
each paraneter (later, read the section, "Entering Wong Values"). They
are as foll ows:

Sound (SND) 1 to 8 Sound to be played (sel ected node
limts the nunber of sounds avail.)

Not e (NTE) 1 to 100 Musi cal Note 1=l ow, 100=hi gh

Duration (DUR) 1 to 16 Ti me constant, 1=short, |6=long

Direction (DIR) 0 to 254 0=forward, 1-254=reverse

Vol une (vOL) 0 to 15 O=qui et, 15=l oud

Again, infornmation entered into the four groups tells the conputer how
a sound will be played. Typically group 1 is first filled, then group
2, then group 3 etc. Finally, information in group 5 specifies how
groups 1 to 4 will be sequenced.

To enter information into group 5, press key "2" (SEL/LIST GROUP),

then press "5", followed by RETURN. Now press "3" (ENTER STRING. Again
you'll be asked what line to edit. Press RETURN and default to line 1.
Enter the group (GRP) from1l to 4, or just press RETURN. Then enter the
nunmber of times (CNT for Count), from1 to 254, you want that group to
repeat. On line 2 you can now enter any group nunber, and the nunber of
times it will repeat. Press "Q', RETURN, to exit fromthe line editor
at any tinme.

NOTE: Not all lines need contain information. Any |ine not specifying
a group or count should contain an "R' (actually, it is sufficient if
the first line not containing sound or group information contains an
"R'). This tells the conputer to "REPEAT", or start with information
contained in line 1 again.

I mportant keys to renenber:
R Tells conputer end of group, or repeat

Q For quitting the information entry process

EXAVMPLE SEQUENCE



Let's say we want to Autosequence a single snare drumfive tinmes at a
mal pitch, direction, and volune. First we nake
sure SOUNDBASE1l: DRUM SET is |oaded into the conputer.
l ook at Table V1-1 (appendix A) to see where in that Soundbase the
snare drumis located. A good duration value is 4. The paraneters for

medi umrate with nor

this sinple sequence

are:

Now we need to

SND
NTE 4
DUR
DI R
VCL

WO NP

Using nenu selections 2 and 3 we enter these paraneters into group 1,
line 1, and then in group 1 line 2, we enter an "R' in SND. In group 5
0 be played 5 tines. Inline 2 of group 5 type in

we specify group 1t
an "R' in GRP. Goup

GROUP 1 GROUP 5

SND NTE DUR DI R VOL CRP CNT GRP
1) 1 :47 :4 :0 :8 1) 1 :2 9) R :
2) R :R :R :0 :8 2) R :2 10) R
3) R :4 :R :0 :6 3) 3 :2 11) R
4 R R :4 :0 :4 4) 4 1 12) R
5 R :3 :4 :0 :10 5 R :R 13) R
6) 5 :4 :4 :0 :8 6) R :R 14) R
7) 1 :3 :4 :0 :10 7) R R 15) R
8) 5 :4 :4 :0 :8 8) R :R 16) R

PLAYI NG THE SEQUENCE

s 1 and 5 should |l ook like this:

:UXJ;U;U;U:UXJ;U%

Pl ay the programmed sequence by pressing "4 PLAY SEQUENCE".
the overall sequence by pressing "5 REPEAT PLAY".

Conti nuously repeat

"(A S DF)" appears before selection 6 in the Autosequence nenu. This
provi des a conveni ent way of playing any group 1 to 4 singly. "A" Plays
ays group 2 once, "D' plays group 3 once, etc.
These keys can be used to help debug a | ong or conplicated sequence.

group 1 once, "S" pl

NOTE: Selection "7" in the Autosequence nenu sets the output volunme as
it does on any other DX-1 nenu except when set to zero. Then the |evel
1to 4, that is "VO.", becones active. Renenber,

val ues specified in VOL only have an effect when nenu selection "7" is

specified in groups

set to zero.

THE LOADY SAVE SUB- MENU

Selection "6 LOAD/ SAVE' (on the Autosequence main nenu) brings you to
menu for |oading and savi ng sequences you've

an Aut osequence sub-
created:

Khkhkhkhhkhhhhhhhk kA kA kkhhhhh ok hhkhkhkkkkkkhkhkhk

* SEQ LOADY SAVE

*

Khkkhkhhhhhhhhhhkhkkhkkhhhhhhhhhhkhkkkkkkkkhkkk

1 AUTCSEQUENCE MENU
2 LOAD SEQUENCE

3 SAVE SEQUENCE
LOCK A SEQUENCE

5 UNLOCK A SEQUENCE
6 DI SK CATALCG

IN

SEQUENCE LOADED:. DEMOL

The use of these six selections is straightforward.

Press "6" and in the disk catalog you will see several

exanpl es of



pre-programred sequences for Autosequence. These are nanmed SEQU. DEMOL,
SEQU. DEMX2, SEQU. DEMX3, etc. Try |oading and playing them To | oad,
sinply press 2, then type DEMOL, followed by RETURN

| MPORTANT: Only files preceded with "SEQU." can be | oaded and you nust
type only the nane as it appears after the letters "SEQ."

Al'so on the disk is one sequence titled "SEQU. INIT" (for Autosequence
initialize). Loading INIT is useful for initializing the five groups to
commonly used values. INIT does not play any sound.

NOTE: The "DEMD' sequences supplied with Dx1 Volume 1 were designed
to reproduce a Soundbase recorded in nobde 2, such as Soundbasel, or
Soundbase2 on Volunme 1. O course, any Soundbase will be reproduced if
|l oaded in nmenory. Also, if a sound is called for that does not exist in
a particular node (such as sound 6 in node six), sound 1 will always be
pl ayed.

----------------------------------------------------------------------- Page 27

CONTROLLI NG TI ME DURATI ONS

For controlling the tine duration between sounds in a sequence the
duration (DUR) paraneter should be understood.

Duration determines the play tine of a particular sound, with the
value 1 being the quickest duration, and 15 being the |ongest. To
create specific durations, sinply renenber that the value 1 is the
shortest, 2 is twice as long, 4 is twice as long as 2, etc.

For exanple if you had a sequence with quarter note, half note and
whol e note durations, you could programthose durations in several
ways:

DUR VALUE DUR VALUE
1 Quarter or 2 Quarter
2 Hal f 4 Hal f
4 Whol e 8 Whol e
Here is an exanple to illustrate this. W will show sonme val ues for

group 1 and assune that group 5 is set to repeat group 1.

Exanpl e:
GROUP 1
SND NTE DUR DI R VOL
1) 1 :47:1 :0 :8
2) 4 :47 :4 :0 :8
3) 7 :47 :8 :0 :8
4) R :47 :4 :0 :8

The first three lines contain information to be played. On continuous
repeat (assunme Soundbasel: DRUM SET is |oaded) the sequence will sound
like a rapid snare drumfollowed by a bass then a ride cynbal. The ride
cynbal has a duration eight tinmes as long as the snare, twice as |ong
as the bass, etc.

Al so renenber that the Tenpo control (selection 9) controls the
overal | sequence rate but not the relationship between sound durations.
To gain a better understanding of tinme durations, |oad and play the
DEMO routi nes provided on the disk.

ENTERI NG VV\RONG VALUES

The editor for the Autosequence groups (selection 3) is not very smart
and will allow entering of nunbers outside the ranges for all the
parameters. Wiile this cannot usually crash the 'Effects Il' programit
can sonetimes cause confusing things to happen.

----------------------------------------------------------------------- Page 28

For exanple, valid nunbers for the SND paraneter are 1 to 8 though any
nunber 0 to 254 can be entered. Wth nunbers above 8 sometines various
portions of a Soundbase will be played. Valid nunbers for the DUR are 1
to 16 with unexpected durations resulting for nunbers between 17 and
254. The sanme is true for the NTE and VOL paraneters.



Press selection 6 fromthe main nenu, then type "Y' to |oad "SCALE
TUNING'. In a few seconds Scal e Tuni ng appears:

B R

* TUNE MAIN MENU *

R

1 MAIN MENU 4 VOLUME  (8)
2 ENTER VALUES 5 MODE (2)
3 LOAD/ SAVE TUNE 6 SEL SND (1)

O P CHNGE COCTV: 4

See Screen

The tune nmenu provides a neans of re-tuning or re-assigning pitch

val ues to the 100 sel ectable pitch notes. Included in the tune nenu are
features for changing the volune, node, selected sound, and octave. See
the earlier nenus if you are unfamiliar with those functions.

New t uni ngs can al so be | oaded and saved with selection 3 "LOAD SAVE
TUNE". Press this selection and you will see the sub menu. Now press
sel ection "DI SK CATALOG', and observe the files titled "TUNE. EVENTEMP",
"TUNE. EVENBACK", etc. These are the tune tiles.

NOTE: To load a tune file type only the portion of the file nane after
the letters "TUNE.". Only files preceded by "TUNE." are tune files.

ENTERI NG TUNE DATA

Press selection 2 fromthe tune nain nenu and anot her sub nenu
appears. This menu has three selections for assigning pitch values to
the 100 pitch notes (pitch notes are the nunbers 1-100 entered in nost
operating nmenus).

Pitch values are entered in nine groups of twelve, displayed with
sel ection 2:

GROUP 1

5
m
Y
m
<
0
=

P2
16
17
18
19
20
21
23
24
25
27
29
30

CoO~NOOOA~AWN—
TCUZIWO<OUXWON
[eNeololololoNeololoNoNoNe

The colum under NTE is the Pitch note 1-100. Next, for reference, are
the keys available to play these notes. To the right are two col ums
that actually 'tune' the pitch notes, with "P1" acting as a coarse tune
and "P2" as a fine tune, larger nunbers in either colum increases the
pitch frequency.

To enter new val ues, press selection 3 and you will be pronpted to
select a pitch note. Enter the note or sinply press RETURN. You can now
enter values for P1 and P2 with an automatically increnenting schene as
in Autosequence. Remenber that entering <RETURN> at any tine will end
the entry process.
The entry process shoul d appear as foll ows:

NOTE 1

PGS 1: 07



PCS 2: 167?

As an illustration of how DX-1 was actually tuned to the even tenpered
scale, the following fornmula was entered into an Apple and the

resul ting val ues were generated for P1 and P2. Note that scale
frequencies relate to each other by the basic fornmula of two to the one
twel fth power or 1.059463.

JLIsT

10 A = 1: N = . 0625: REM N=STARTI NG OCCTAVE, DOM FOUR (1/16)

15 PRINT : PRINT "PITCH';: HTAB 10: PRINT "P1";: HTAB 20: PRI NT"P2"

20 PRINT A;: HTAB 10: PRINT INT (N);: HTAB 20: PRINT INT (256 * (N - INT
(N) +.5)

30 N=N* 27 (1/ 12): REM 1.059463
40 A= A+ 1: IF A< 109 THEN 20
1 RUN

Pl TCH P1 P2

1 0 16

2 0 17

3 0 10

4 0 19

5 0 20

6 0 21

7 0 23

s 0 24

9 0 25

10 0 27

11 0 29

12 0 30

13 0 32

14 0 34

Q her formulas can be programred for generating other types of tuning.
Decil l'i oni x wel comes any contributions fromDX-1 users.

See Table 8 in Appendix A for a conplete listing of all tune val ues
generated for P1 and P2 by the above listing.

MENU 7: "EXTERNAL | NTERFACE"

Press selection 7 fromthe main nmenu and External Interface Appears:

Khkkhkhhhhhhhhhhkhk kA hkkhhhhhhhhhhkhkhkkkkkkkhkhk

* EXTERNAL | NTERFACE *
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MAI'N MENU

INPUT SYNC PULSE: DI SABLED
INPUT PULSE DIRR H GH
QUTPUT SYNC PULSE: DI SABLED
QUTPUT PULSE DORR HI GH
OQUTPUT PULSE DURA: 1 M5

OO WNE

This menu provides a neans of synchronizing DX-1 up to other

el ectroni c devices. Though no el aborate pul se dividing schene is
supported, sinple triggering to and fromDX 1 is possible. Input and
output pulses, as well as their active level (high or low) are enabled
and di sabl ed sinply by pressing the appropriate sel ections.

Al triggering is done through the Apple game port socket |located in
the back-right inside the Apple. The follow ng di agram shows the active
pi ns:

|V
|1 16|
Trig In (PBO) |2 15| Trig Qut (ANO)



|3 14|
| 4 13|
|5 12|
|6 11
|7 10|
|8

|

Triggering levels are TTL conpatible (H gh=2.0 Volts mn, Low=0O 7 Volts
nmax) and a ground reference signal (pin 8) nust acconpany the trigger
lines. You should read the section on '"the gane 1/0O connector" in the
Apple Il reference nmanual .
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The followi ng wavefornms shown below illustrate how DX-1 is triggered
_from_another source:

I nput Pul se Direction: H gh I nput Pulse Direction: Low

| | |
1-20 s | 1-20 s | |
—

Sound starts here Sound starts here

|
I

I l_
N

| MPORTANT: Wen triggering DX-1 from another source, the input pul se
duration to DX-1 nust be at least 1 ns (mli-second) or unexpected
results may occur. Mich longer than 20 nms causes unwanted del ays.

TRI GGERI NG AND THE OPERATI NG MENUS

Menu 1 - Sound Sanples: This nenu is mainly for deno purposes and

input triggering (to DX-1) is sonetimes peculiar. Because routines are
in Basic, pulse durations sonetines need to extend to 50 ns or nore.
Qutput triggering (fromDX-1) is normal with 1 pulse per sound produced
at begi nning of each sound.

Menu 2 - Preset Rhythms: Input triggering produces 1 sound per
trigger. Qutput pul se produced once per sequenced sound.

Menu 3 - Real Tinme Rec/Play: Input triggering produces 1 sound per
"last played' sound. Qutput pul se produced once per played sound.

Menu 4 - Musical Keyboard: Input triggering available only with
internal keyboard sel ected (once per pulse). Qutput pul se produced once
per played sound with internal or external keyboard.

Menu 5 - Autosequence: One sound sequenced per input trig, one output
pul se per sound.

Menu 6 - Scal e Tuning: Input triggering produces 1 sound per '| ast
pl ayed' sound. Qutput pul se produced once per played sound.

CHAPTER 3
THEORY OF OPERATI ON

GENERAL OVERVI EW

DX-1 reproduces sounds that are originally created outside of a

conput er. These sounds are fed into a nicrophone and anplified,
creating fluctuating voltages. At a very fast rate (the "sanple" rate),
an Anal og-to-Digital converter converts these voltages into nunbers
that can be stored in the conputer. These nunbers then represent a
"picture" of the sound, stored in nenory.

Software routines then output the sound data, byte by byte, to a
hardware Digital-to Anal og converter. The Dto-A converter reassenbles
these conputer nunbers into fluctuating voltages. These are anplified
and fed into a speaker. The conputer controls the sequencing, rate,
portion, direction, and volume, of the sound pictures sent to the



D- To- A converter.

Digital recordings of reasonable sound fidelity require enornous
amounts of nmenory. The total play time of of any particul ar Soundbase
(in node 7 at a play pitch 47) is only about two seconds. This
limtation is partly conpensated for by the variety of ways sound is
reproduced.

Refer to the block diagramon the follow ng page.

The DX-1 hardware is conposed of one Anal og-to-Digital two

Di gi tal-to-Anal og converters, and associated circuitry.

converter,

The A-to-D converter is shown in the top center of the block diagram
Anal og sound is converted to an 8 bit digital nunber and sent through
the 1/0O bus to the Apple's microprocessor whenever the strobe line on

the left becormes active. Wien a recording is being made, this device is
strobed anywhere from1l to 36 thousand times a second.
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DX-1 Hardwar e Bl ock Di agram
Apple I/0O
- | [ R o
[\] | A-to-D |/18/Bit/Datalll]| | |
I e N EEEEEEEERE N N
[7]_/ A | Converter | [ /1" ----\] |
AR | >| |-------- | /Bus/ I/ | |
M crophone [ | | | [ /] |
I | |
| o |
| : | | Busy |
| Looeeee- \| [ B
| |/Bus/// | Dto-A | | | |
| | 1----- /| Converter | F|
R | 1/17] | (Qutput | e|
| | L1 .--> Level) | e
I e A I o
| |/8/Bit/Datal| | | b|
TR 1T | al
| |77 | N cl /|
| |Strobe | |//----- \ k| 1
[ S| Dto-A | | |1 |
| | Strobe ' ------- /| Converter |----4-------- |1 |
I RREEEE R ©o] (Qutput | ||
| | Strobe Data) | \
[ e ERREEEE >| | \
Apple 1/0 Speaker

The Digital-to-Anal og converter that reconstructs sound is shown at th
bottom of the bl ock diagram This is also an 8 bit device. Sound data
is loaded into this device fromthe m croprocessor whenever its

associ ated strobe |line beconmes active. Wiile sound is being produced b
DX-1, this device is strobed at a rate determned by a nusically
oriented assenbly routine.

The D-to-A converter in the center of the block diagramcontrols the

e

y

out put volunme of DX 1. This device is updated with an 8 bit nunber only

when the user decides to change vol une |evels.

The line | abel ed "Feedback" is a special feature utilized in another

software programtitled "DX-1 ECHO', also available from Decillionix.
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THE SOFTWARE

Various Appl esoft prograns handl e all screen formatting and user

interaction. This includes displaying nenus, entering values, entering

and edi ting sequences in Autosequence,
Tuni ng.

and entering values for Scale



The assenbly portion of the software handles all high speed "sound
produci ng" operations. In Sound Sanpl es assenbly subroutines are
"called" fromBasic. Real tinme sequencing for Preset Rhythns and

Aut osequence is in assenbly code, as well as the scanning routines for
Musi cal Keyboard and Real Tine Rec/Pl ay.

The fundanental operation of the software is byte by byte conversion,
storing, and output of digital sound data. At the innernpbst assenbly
routines, data froma Soundbase is output one byte at a tine, linearly
through nenory, with the innernost delay tinme (sanple rate) determ ned
by the "pitch" val ue.

Sound is represented by an 8 bit nunber with the value 255 (hex $FF)
representing the nost positive signal anplitude and 0 (hex $00)
representing the nbost negative. Wth no signal present the sound data
value is centered at 127 (hex $7F).

CHAPTER 4
GO NG FURTHER

MAKI NG GOOD RECORDI NGS

Al'l the sounds supplied with the DX-1 'Effects |Il' disk were recorded
with a DX-1 card identical to the one you own. Wth a little care,
equal results should be obtainable. The followi ng conments will be
hel pful .

1. Afirst consideration is that not all types of sound will record as
wel |l as others. 'Purer' sounds, such as a whistle, seemto record with
extra noise, and sound slightly different fromnote to note. Even
expensi ve sanpling machines such as the 'Fairlight' run into this
pr obl em

2. It is alnost inpossible to nmake very clean recordings with slow
sanple rates (those with a rec rate of 12 or higher). The 'sanpling
frequency' creeps in. There is always a trade-off between duration and
fidelity.

3. Being an 8 bit system sonetinmes resolution distortion (256 steps)
is noticeable (causes fuzzy sound, or hiss in the background). Because
of this, it is usually better to slightly overdrive the input to insure
the full range is utilized. This will produce a |ouder overall sound
from DX-1, enabling you to reduce the output volunme and hence cut down
on the noise |evel.

4. A good quality nicrophone is essential. Wile a Neumann U87 may be
nore expensive than necessary, sonething on the level of a Shure SM67
or Audi o- Technica 813 is reconmended.

5. It also helps to nake recordings in a quiet room.. one with sonme
danmping to elimnate sound from bouncing around the walls.

6. Cccasionally during freerun node or before record node is triggered
background noise will pass through the system This rarely will affect
a sound recorded with a reasonabl e anplitude.

7. As a final observation it has been noticed that DX-1 Sonetines
pi cks up noise fromP.C. boards plugged in next toit. If you plan to
go on a recording spree you may want to |leave the slots around the DX-1

enpty.

* Always have several copies of the DX-1 disk available for saving
new y-created Soundbases. Soundbases are al ways saved under the file
nanes Soundbasel- 3.

* COreating Soundbases can be a lot of fun with the results often being
interesting and astoni shing. For exanple, set the node to 4 in Real
Time Rec/Play and record six words of your own voice (REC RATE=15). Now
set Sound Sanples to node 4 and listen to them It's not likely you've
ever heard your voice reproduced in such a variety of ways.

* Don't be limted in your uses for DX-1. For exanple, here are some



possi bl e applications:

Li ve and sequenced nusi cal applications

Audi 0 and vi deo sound effects recordings

Vi sual presentations

Musi cal instrunent acconpani nent

Drum r hyt hm generati on

Studi o uses

Autonatic tel ephone greeting effects/messages
Ent er t ai nment

* Using a tape recorder to record DX-1 sounds gives you the ability to
chain different Soundbases and create |onger duration sound effects.
Al'so, using a tape recorder w th sound-on-sound capabilities will allow
sounds to be played sinmultaneously, "on top of" each other.

* Experiment with the values for record rate and pitch to produce
interesting effects. For exanple, set record rate to a high value (50
or higher) and record a sentence or two (in nbde 7) of your own voi ce.
Listen to this at a pitch of 15 and 80.

* Many tinmes sounds and sound effects are nore "pleasing” to the ear
if they have a natural "decay" (sounds do not end abruptly but die down
in volune). To acconplish this many sounds will have to be short in
duration when recorded. (Try node 6 or 7.)

* Sound Sanples can be nore interesting by sw tching between the
vari ous sel ections. For exanple swtch between sel ections 4 "Random
Fast" and 6 "Last Sound Fast", and between 4 "Random Fast" and 7
"Rol l er Coaster"” or 8 "Falling Qoject”.

* DX-1 will be nuch nore effective when connected to a mediumto |arge
si ze speaker (8 to 12 inch) or large sound system

* It is possible to rearrange sounds wi thin a Soundbase wi t hout
re-recording then. To do this you will need to becone famliar with the
Appl e DOS commands, 'BLOAD and 'BSAVE', and consult

the node tables M2-M/ in appendi x A. For exanple, the snare sound could
be swapped with the bass sound in Soundbasel. You will need to break
out of the "Effects Il' program then BSAVE portions of a Soundbase,
then BLOAD themto new | ocations. The Apple DOS nmmnual fully explains
the 'BLOAD and ' BSAVE commands.

* \Wenever a new sound is recorded, the word 'Mdified wll appear
after BASE LOADED: SOUNDBASEL in the Load/ Save nenu. This lets you know
a portion of a Soundbase has been changed; this does not effect the
original Soundbase saved on the disk. 'Mdified" wll also appear after
sequence nanes in Autosequence, and after tune file names in Scal e
Tuni ng.

* Don't underestimate the power of DX-1. Though the systemis limted
in menory size and 8 bits of D-to-A conversion, reproducing ordinary
sound in such a variety of ways is not easily possible with any other
neans.

* Typical Problens experienced when using DX-1: |nproper board sl ot
selected - Volune set too low - Input 'gain' junper set wong - Dirty
P.C. board connector 'fingers' (clean with an eraser) - Rec sanple rate
set too high - Feedback pot (if you own DX-1 'ECHO software) left
turned up - External 'trig In'" enabled with no trig pul se present
(di sabl e input sync pul se).

* Al DX-1 Volunes 1-5 diskettes are near full.., there is actually
enough room for only about 20 nore Autosequence files or tuning files
per diskette. If you need nore roomyou can delete files
'DEMX®' -' DEMX'. Do not del ete any other files; make new copies.

* Decillionix welcomes any questions you may have. Always feel free to
wite or call and tell us of any problens, suggestions, or interesting
applications. Suggestions for new software applications, and subnmtted
software for DX-1 are wel cone.

Wite:
Deci | I'i oni x
P. 0. Box 70985
Sunnyval e, CA 94086



CHANG NG THE DEFAULTS

Wien DX 1 is first booted up, values are initialized for various
functions such as board slot, volume, etc. Here are three functions
that are initialized and their val ues:

Board Sl ot 3
Vol une 8
Soundbase 1

Depending on the user, it nay be nore convenient to have other val ues
initialized on start-up. For exanple, if you operate your P.C. board in
a different slot, that slot could be automatically initialized whenever
the programis first run.

NOTE: Your original "DX-1 VOLUME 1" should be copied and stored
safely, and default changes nade on a "user" copy.

To change the defaults, press the RESET button on the Apple keyboard
(make sure the main nenu is showi ng). This breaks you out of the
"Effects Il' programleaving you in Appl esoft. Now type LI ST 10000
<RETURN>. .. this lists line 10000 of the Applesoft program It shoul d
look like this:

10000 SL = 3:01 = 8:Gr =1

Here is a table of the variables and their ranges.

SL Board Sl ot 0to?7
oL Vol unme 0to 15 (that's Ol, not zero 1)
G7 Soundbase 1to 3

Now retype |ine 10000 with the val ues you desire, then type exactly as
shown bel ow:

SAVE DX1BASI C22
<RETURN>

This saves the whole DX-1 Basic programw th the new default val ues.
(You will need to ' UNLOCK' DX1BASIC22 first. See Apple's DOS nmanual
about 'UNLOCK . If you are unsure of howto retype a line in Basic see
your Appl esoft reference nanual .)

NOTE: To restart DX 1 fromthis point type PR#6 (with the slot your
drive is plugged into), or RUN HELLO <RETURN>.

The purpose of this sectionis to aid those interested in witing
software for DX-1. Two assenbly | anguage subroutines are shown, with a
description of each bel ow.

The first routine | oads sanples fromthe A-to-D converter, then

outputs these to the D-to-A converter. The resulting effect is the
"freerun" function used in the Real Time Rec/Play and Musical Keyboard
menus of the DX-1 software. Sound is passed through the system
Features of this routine include variable sanple rates (lines 28
through 30) and exiting the routine by typing any key (lines 26 and 27).

The second routine is the basic "play" routine used throughout the
DX-1 program Lines 40 through 53 initialize various paraneters before
pl ayi ng actually begins. The board slot and output level, as well as
the length and address of the sound data nmust be initialized before

pl ayi ng can begin.

Sound data is indirectly |oaded into the accunul ator during play. The
sane keyboard check feature is included in this routine. Wen all pages
of sound are played, the routine exits via an RTS instruction.

SAMPLE ASSEMBLY LI STI NGS



1000:
1000:
1001:
1002:
1003:
1004:
1005:
1006:
OOFA:
OOFB:
00OFD:
Co81:
Q083:
C085:
C086:
C000:

1007:
1007:
1007:
1007:

36
60
04
0A
30
16
00

100A: AD 05

100D:
1010:
1013:
1016:
1019:
101B:
101E:
101F:

1021:
1024:
1027:
1029:
102B:

102C
102C:
102C
102C:
102F:
1032:
1035:
1038:
103A:
103D
103E:
1041:
1043:
1045:
1047:
104A:
104C.
104E:
1051:
1054:
1055:
1057:
1059:
105C:
105E:
1060:
1062:
1064:
1067:
106A:
106D
106F:
1072:
1074
1076:
1378:
1079:
1078B:
107D:
107F:
1081:
1083:
1085:

9D

AE
AD
9D
AD
85
AD
0A
8D
A9
85
85
AD
85
A0
AE
BD
18
65
85
BD
65
85
BO
Bl
AE
9D
AD
30
4c
E6
(65}
DO
60
00
00
00
00
00
00

84
83
FB

04
05
85
01
FD
02

06
00
FA
FB
00
FC
00
06
79

FA
FA
79
FB
FB
10
FB
04
86
00
09
4E
FC
FD

80
88
90
98

AB

10

88885

10

10
10

10

10

10

10

10
10

885

10

1 ORG $1000 ; CODE STARTS AT HEX $1000
2 STRTADD DFB $36 ; START ADDR OF SOUND
3 LENGTH DFB 96 ; LENGTH OF SOUND
4 PITCH DFB 4 ; SOUND PI TCH ( OFFSET FOR Pl TCHTBL)
5 SMPLDEL DFB 10 ; DELAY BETWEEN SAMPLES
6 BDSLOT DFB $30 ; BOARD SLOT BUFFER ( SET FOR SLOT 3)
7 LEVEL DFB 22 ; OUTPUT VOLUME
5 PBUF DFB 0 ; BUFFER FOR PI TCHTBL ADDRESSI NG
9 ADDCALC EQU $FA ; ADDRESS CALCULATI ON STORAGE
10 INDIRLO EQU $FB ; I NDI RECT ADD PO NTER
11 BLOCKS EQU $FD ; NUMBER OF PAGES OF DATA TO PLAY
12 READADC EQU $C081 ; BASE |1/ O ADDR FOR A TO D CONV
13 BUSY EQU $0083 ; BASE 1/ O ADDR A TO D BUSY
14 QUTLEV  EQU $0085 ; BASE |1/ O ADDR FOR OUTPUT LEVEL
15 WRDAC EQU $C086 ; BASE 1/ O ADDR FOR OUTPUT DATA
16 KEYBD EQU $C000 ; APPLE |1 KEYBOARD LOCATI ON
17 *khkkhkhkhkkkhkhkdkhkhkkxkkhkdkkkkx
18 ;
19 ; TH'S SUBROUTI NE PLAYS SOUND FROM A-TO-D TO D-to- A
20 ;
21 FREERUN LDX BDSLOT ; GET BOARD SLOT
22 LDA LEVEL : GET OQUTPUT VOLUME
23 STA QUTLEV, X ; SET VOLUVE DAC
24 FRERUN1 LDA READADC, X ; READ A TO D CONVERTER
25 STA WRDAC, X  ; PLAY IT
26 LDA KEYBD
27 BM DONE ;BRANCH | F USER H' T A KEY
28 LDX SMPLDEL ; DELAY BETWEEN SAMPLES
29 FREDEL DEX
30 BNE FREDEL ; LOOP TILL DELAY DONE
----------------------------------------------------------------------- Page 41
31 LOX BDSLOT ; SET x TO BD SLOT
32 FRELOOP LDA BUSY, X ;1S ADC READY FOR A SAMPLE
33 BPL FRELOOP  ; BRANCH I F NOT
34 BM FRERUNL ;| TS READY
35 DONE RTS ; BACK TO CALLI NG ROUTI NE OR BASI C
36 IR R R R R RS EEEEEEEEEEE]
37 ;
38 ; TH' S SUBRQOUTI NE PLAYS SOUND DATA FROM MEMORY MUSI CALLY
39 ;
40 | NTPLAY LDX BDSLOT ; GET SLOT
41 LDA LEVEL ; GET OQUTPUT VOLUME
42 STA QUTLEV, X ; SET LEVEL DAC
43 LDA LENGTH ; GET LENGTH
44 STA BLOCKS ; SAVE LENGTH
45 LDA PI TCH ; GET PI TCH NOTE
46 ASL A ; MULT BY TWD FOR PI TCHTBL ADDRESSI NG
47 STA PBUF ; SAVE FOR ROUTI NE BELOW
48 LDA #3$00 ; CLEAR ACCUMULATOR
49 STA ADDCALC ;INIT FI NE ADDRESSI NG CALC BUFFER
50 STA | NDI RLO ; INIT I NDI RECT PO NTER
51 LDA STRTADD ; GET PTR TO BEG NNI NG OF SOUND
52 STA I NDIRLOt1 ; SAVE IN INDIR FTR (H GH BYTE)
53 LDY #$00 ;INET Y FOR | NDEXI NG
54 PLAY LDX PBUF ; GET PI TCH NOTE
55 LDA PI TCHTBL+1, X ; GET FI NE TUNE CONSTANT
56 CLC ; CLEAR CARRY FOR ADDI TI ON
57 ADC ADDCALC ; ADD TO OLD PARTI AL PO NTER VALUE
58 STA ADDCALC ; SAVE | T AVAY
59 LDA PI TCHTBL, X ; GET COARSE TUNE CONSTANT
60 ADC | NDI RLO ; ADD TO OLD M D PO NTER VALUE
61 STA I NDI RLO ; SAVE | T AWAY
62 BCS NEXTPACE ; BRANCH | F DONE W TH PACE
63 LDA (I NDIRLO), Y ; GET SCUND DATA
64 LDX BDSLOT ; SET X TO BOARD SLOT
65 STA WRDAC, X ; PLAY SOUND
66 LDA KEYBD ; USER WANT TO QUI T?
67 BM PDONE ; BRANCH | F YES
68 JWP PLAY ; NO, PLAY MORE
69 NEXTPAGE | NC | NDI RLO+1 ; PO NT TO NEW PAGE
70 DEC BLOCKS ; ARE WE DONE?
71 BNE PLAY ; BRANCH | F NOT DONE
72 PDONE RTS ; BACK TO CALLI NG RQUTI NE OR BASI C
73 PI TCHTBL DFB 0, 128 ; LOAER NOTES FI RST
74 DFB 0, 136
75 DFB 0, 144 ; 1ST VALUE |'S COARSE TUNE. 2ND=FI NE
76 DFB 0, 152
77 DFB 0, 161
78 DFB 0, 171 ; H GHER NOTE
79 ;ETC. ..



*** SUCCESSFUL ASSEMBLY: NO ERRORS
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APPENDI X A
REFERENCE CHARTS
TABLES V1-1 TO V1-3: THE SOUNDBASE TABLES
The Soundbase tables list the contents of the three Soundbases of DX 1
Volune 1. This information is useful in Real Tine Rec/Play, Misical
Keyboard and in Autosequence. Cther DX-1 prerecorded Soundbases are
avail able fromDecillionix and are described in a separate nanual
titled "DX-1 SOUNDBASE GUI DE" (Twel ve Soundbases total).
Table V1-1: SOUNDBASE1l
Description: Drum Set
Record Mbde: 2

1 Snare Drum

2 Tom Tom #1

3 Tom Tom #2

4 Bass Drum

5 H Hat

6 Wod Bl ock

7 R de Cynbal

8 Crash Cynbal
Table V1-2: SOUNDBASE2
Description: Variety #1
Record Mbde: 2

1 Stick Sound

2 Bongo Drum

3 Dog Bark

4 Hand d ap

5 Harnoni ca #1

6 Wne dass Tap

7 Jews Harp

8 Guitar Note #1
Table V1-3: SOUNDBASE3
Description: Variety #2
Record Mode: 4

1 Violin Sound

2 Banj o Pl uck

3 Trunpet Note

4 Cuitar Note #2

5 Electric 'fuzz' Qitar

6 Harnoni ca #2
----------------------------------------------------------------------- Page 43

Tabl es M2 through M7 define the start addresses, end addresses, and
lengths in hex and in deci mal of the space allocated for sound data in
the six nodes. If you are unfamliar with what a 'Page of menory is see
your Apple Il reference nmanual .

Table M2: Mde 2 (Eight sounds, oriented for percussion)

Start Address End Address Length

Page Hex Dec Page Hex Dec Pages Hex Dec
1 54 $3600 13824 61 $3DFF 15871 8 $800 2048
2 62 $3E00 15872 69 $45FF 17919 8 $800 2048
3 70 $4600 17920 77 $4DFF 19967 8 $800 2048
4 78 $4E00 19968 85 $55FF 22015 8 $800 2048
5 86 $5600 22016 93 $5DFF 24063 8 $800 2048
6 94 $5E00 24064 101 $65FF 26111 8 $800 2048
7 102 $6600 26112 125 $7DFF 32255 24 $1800 6144
8 126 $7E00 32256 149 $95FF 38399 24 $1800 6144

Tabl e M3: Mdde 3 (Eight sounds equal in |ength)



Start Address End Address
Page Hex Dec Page Hex Dec
54 $3600 13824 65 $41FF 16895
66 $4200 16896 77 $4DFF 19967
78 $4E00 19968 89 $59FF 23039

90 $5A00 23040 101 $65FF 26111
102 $6600 26112 113 $71FF 29183
114 $7200 29184 125 $7DFF 32255
126 $7E00 32256 137 $89FF 35327
138 $8A00 35328 149 $95FF 38399

oO~NOO~WNEF

Tabl e Md: Mode 4 (Six sounds equal in |ength)

Start Address End Address
Page Hex Dec Page Hex Dec
54 $3600 13824 69 $45FF 17919
70 $4600 17920 85 $55FF 22015

86 $5600 22016 101 $65FF 26111
102 $6600 26112 117 $75FF 30207
118 $7600 30208 133 $85FF 34303
134 $8600 34304 149 $95FF 38399

OO WNPF

Tabl e Mb: Mdde 5 (Four sounds equal in |ength)

Start Address End Address
Page Hex Dec Page Hex Dec
54 $3600 13824 77 $4DFF 17919

78 $4E00 19968 101 $65FF 22015
102 $6600 26112 125 $7DFF 26111
126 $7E00 32256 149 $95FF 30207

A WN P

Tabl e M6: Mode 6 (Two sounds equal in |ength)

Start Address End Address
Page Hex Dec Page Hex Dec
1 54 $3600 13824 101 $65FF 26111

2 102 $6600 26112 149 $95FF 38399

Table M7: Mbdde 7 (One continuous sound)

Start Address End Address
Page Hex Dec Page Hex Dec
1 54 $3600 13824 149 $95FF 38399

TABLE 8: 'PITCH TO MJSICAL NOTE RELATI ONSH P

Pages

12
12
12
12
12
12
12

Pages
16
16
16
16
16
16

Pages
24
24
24
24

Pages

Length

Hex
$CQ00
$C00
$C00
$C00
$C00
$CQ00
$C00
$C00

Lengt h

Hex
$1000
$1000
$1000
$1000
$1000
$1000

Lengt h

Hex
$1800
$1800
$1800
$1800

Lengt h
Hex

3072
3072
3072
3072
3072
3072
3072
3072

Dec
4096
4096
4096
4096
4096
4096

Dec
6144
6144
6144
6144

Dec

48 $3000 12288
48 $3000 12288

Pages

Lengt h
Hex

Dec

96 $6000 24576

Below is a table listing the 100 Pitch val ues with correspondi ng
musi cal notes and the values for Pl and P2 as entered with the Scale
Tuning nmenu. This list conpromni ses the TUNE. EVENTEMP tuni ng
automatically | oaded on boot-up. See also the Scal e Tuni ng nmenu

description for nore information

Pitch Note P1 P2 Pitch Note P1 P2

1 c o0 16 37 c 0 128
2 Ct 0 17 38 Ct O 136
3 D O 18 39 D O 144
4 D# 0 19 40 D# O 152
5 E O 20 41 E O 161
6 F 0 21 42 F 0 171
7 F# 0 23 43 F# 0 181
8 G O 24 44 G O 192
9 Gt 0 25 45 G+ 0 203
10 A 0 27 46 A 0 215
11 At 0 29 47 At 0 228
12 B O 30 48 B 0 242
13 c o0 32 49 c 1 0

14 Ct 0 34 50 ct 1 15

15 D 0 36 51 D 1 31

16 D# 0 38 52 D# 1 48

17 E 0 40 53 E 1 67

Pitch Note P1 P2

73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89

m g w) Q O w ﬁ > @ 0] E mm g o Q O

N~Nooouuaahs~bdDdh

= © 00 00

0
61
125
194
10
87
168
254
89
186
33
141

0
122
251
131
20



18 F 0 43 54 F 1 86 90 F 10 174
19 F# O 45 55 F# 1 106 91 F# 11 80
20 G 0 48 56 G 1 128 92 G 11 253
21 Gt 0 51 57 Gt 1 150 93 Gt 12 179
22 A 0 54 58 A 1 175 94 A 13 116
23 At 0 57 59 At 1 200 95 A# 14 65
24 B 0 60 60 B 1 227 96 B 15 26
25 cC o 64 61 c 2 0 97 C 16 O
26 Ct 0 68 62 ct 2 30 98 C# 16 244
27 D O 72 63 D 2 63 99 D 17 246
28 D O 76 64 D# 2 97 100 D# 19 7
29 E 0 81 65 E 2 133 101 E 20 41
30 F 0 85 66 F 2 171 102 F 21 92
31 F# 0 91 67 F# 2 212 103 F# 22 161
32 G O 96 68 G 2 255 104 G 23 249
33 Gt 0 102 69 Gt 3 45 105 Gt 25 102
34 A O 108 70 A 3 93 106 A 26 233
35 At 0 114 71 A# 3 144 107 A 28 130
36 B 0 121 72 B 3 199 108 B 30 52
TABLE 9: MEMORY ORGANI ZATI ON
Bel ow i s a di agram showi ng how the Apple Il nenory is sectioned and
used when the DX-1 systemis installed.
Table 9: Menory Organi zation
Deci mal Hex Page
65535 . . $FFFF 255
| |
| |
| Menory mapped 1/ 0 |
| |
| DX-1 Hardware |
| |
49152 | ---emmm e |  $C000 192
| Di sk Operating System |
| |
38400 |------mmmmmm e | $9600 150
| |
| |
| |
| Soundbase 1, 2 or 3 |
| |
| |
| |
13824 | ----mmmmm e | $3600 54
| Various DX-1 |
| Assenbly Prograns
11213 | ---mmmmm e | $2BCD 43
| |
| Various DX-1 |
| Applesoft Basic Prograns |
| swapped in and out |
| |
2048 | ----mmm e | $0800 8
| Text Screen, System |
| usage, page 0, etc. |
| | $0000 0

The followi ng table defines the relationship between the output volunme
set in the DX-1 nmenus and the correspondi ng val ues generated by the
program and sent to the D To-A converter used to control volume on the
P.C. board. The values on the right are generated to provide
logarithm c attenuation. The infornmation is useful for programers
interested in generating their own prograns with logarithmcally



control |l ed output |evels.

Tabl e 10: Qut

put Level To Qutput DAC Rel ationship

"Vol ume" Val ue output to DAC
0 0
1 1
2 2
3 3
4 5
5 7
6 11
7 15
8 22
9 31
10 45
11 63
12 90
13 127
14 180
15 255
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TABLE 11: RECORD SAMPLE FREQUENCI ES
The following table lists various values for REC RATE and the
correspondi ng 'sanple' frequencies.
Tabl e 11: Record Sanpl e Frequencies
REC RATE Frequency
1 36.3 kHz
2 30.8 kHz
3 26.8 kHz
4 23.7 kHz
5 21.2 kHz
6 19.2 kHz
7 17.6 kHz
8 16.2 kHz
9 15.0 kHz
10 14.0 kHz
12 12.3 kHz
15 10. 4 kHz
20 8.3 kHz
30 5.9 kHz
50 3.7 kHz
100 1.9 kHz
200 1.0 kHz
255 .78 kHz
----------------------------------------------------------------------- Page 49
TABLE 12: HARDWARE | NPUT/ QUTPUT ADDRESSES
The tabl e bel ow describes the I nput/Qutput addresses for the hardware
printed circuit board. For the programmer interested in witing
software for DX-1, these addresses nust be known. See al so Chapter 3,
"Theory of COperation", and Chapter 4, "Witing Your Oan Software".
Tabl e 12: |nput/Qutput Addresses
$C081 READADC (Base |/O address for A-to-D converter)
$C083 BUSY (Base |1/0O address for A-to-D busy |ine)
$C085 QUTLEV (Base 1/0O address for sound output |evel)
$CCB6 WRDAC (Base 1/0O address for sound out put data)
$Co87 H LOW (Base 1/ O address for 1 bit input sanple)

These are the

BASE |/ O addresses (slot zero). Qther slots can be used

ei ther by absol ute addressing, or indexed addressing. "DEVICE SELECT",

Apple 1/0 pin
used.

41 (see the Apple Il ref. manual) is the strobe line

Note: The A-to-D Busy |line need not be checked for software routines
that sanple the A-to-D at 30Khz or slower (this is usually the case;



the A-to-D converter requires only 25-30 microseconds to convert). The
Busy line is connected to data bus bit 7. A LDA $C083 fol|lowed by a

Branch If Plus instruction would indicate that the A-to-D was busy (if
the branch was taken).

Notice that address $CO87 is a Hi gh/Low sanple of the input audio
signal. Presently this feature is not inplenented in the Effects Il
program This address could actually be used to output sound through
the Apple internal speaker (with about 8 db s/n).

END



