MODIFYING THE CASIOTONE INSTRUMENTS

The Casiotone M-10 and MT-30 are inexpensive, portable, battery operated
musical 1instruments featuring eight note polyphony and 4 and 22 voices
respectively. This technical bulletin gives you detailed instructions on how to
greatly improve their musical possibilities by adding the following features :-

M-10 & MT-30 Two octave drops Different vibrato settings
Variable tuning Better high-frequency response
Hold and sustain of notes
M-10 only Nineteen extra voices Lower noise and distortion
‘ Suggestions are made on how to improve the larger Casiotone instruments
- the CT-201, 202, 301 and 401. Most of the added features are already present
in the LSI integrated circuit which forms the heart of each instrument, the VL-
TONE however does not seem to have any hidden capabilities. The extra switches
and components cost about $15 for the MT-30 and $25 for the M-10, and take about
5 and 10 hours to install. The person carrying out the modifications should have
some experience in digital electronics. A circuit is described which allows any
two Casiotone instruments (apart from the VL-TONE) to be coupled together as
master and slave. Pressing a key on the master causes the slave to play that
note as well, which means you have two completely independent voices. The
coupler can also be used for computer interfacing of all the above instruments,
but a VL-TONE can only be coupled to another VL-TONE.

This 14 page bulletin is available from Robin Whittle 42 Yeneda St Nth
Balwyn 3104 Melbourne Australia for $5 to cover printing and airmail. If you
live outside Australia please send a bank draft on an Australian bank or US$6 in
American paper money because money orders and personal cheques from overseas are
expensive and difficult to exchange.

jan

cr

ot
o]
Ay

/OTsed/TMmI/ne wod IdASITI MMM/

'STTe39p 3s°93eT JI04

‘23ep JO 3no TIe °oJe

998
"D19 SOSSIIPPY

‘Jusunoop I86T © JO Adod © ST STIUL

Jpd- T0-pow-oTSED

€0-20-600¢C

D)

(

"9T33TUM UTqOY



**%%x BACKGROUND ****

This  technical bulletin replaces my previous
bulletins 'How to get twenty-five voices from your Casiotone
M-10' (December 1980) and 'Modifying the Casiotone M-10 and
MT-30' (March 1981). This bulletin includes an edited copy
of 'The Casiotone M-10, MT-30 and VL-TONE, the smallest
computer instruments' a paper which I presented at the
International Music and Technology Conference at Melbourne
Univeristy in August 1981.

If you want more copies of this then use a
photocopier, and 1if you want to charge money for modifying
instruments using these instructions then be my guest, but
if you want to sell or publish anything based on this work
for financial reward then please do so with my prior
consent. My objectives are primarily to distribute this
information widely, and secondarily to cover my expenses. So
far I have mailed over 60 of the earlier bulletins to people
who read about them in several magazines, but I
underestimated my costs and lost money. Since Casiotone
instruments, and other instruments worth medifying will
continue to pop up every few months for quite a long time, I
can see that this bulletin will not be the last word. When
further information comes to 1ight, I will send everyone an
update and ask for some money to cover its cost, those who
respond will be on the mailing list for the next one. If you
are not on my mailing 1ist at present (you didn't get this
bulletin directly from me) then write to me, and on it you
will be put.

The first page of this bulletin is intended as a
poster. Please make photocopies of it and display it
wherever you think it will be seen by persons it is Tlikely
to interest, je. music and electronic retailers and
university music departments.

In this bulletin a detailed technical description of
the Casiotone intruments 1is fcllowed by modification
instructions for the M-10 and for the MT-30. Modifications
to the other instruments are discussed in theory at the end.
DO NOT attack your instrument with a smouldering iron until
you have read over the bulletin and the paper fully., If you
have difficulty getting the required components, I will
airmail them to you for AUS$40 and AUS$30 for the M-10 and
MT-30 respectively. I have modified a number of instruments
for other people but I would rather not do any more unless
there is no alternative. The only exception would be if you
1ive in a very remote area and don't have access to a
Casiotone distributor or the technical expertise to do the
mods .

If you have not yet purchased an instrument, and are
wondering which one to get, then I would suggest the MT-30
as it is easier to modify fully. The M-10 is worthwhile
buying even if you already have an MT-30, because it has
many unique voices. Two instruments are better than one
because they can be stacked closely and played together. If
you intended on trekking in the Himalayas with your
Casiotone, the smaller size of the M-10 would be a distinct
advantage - in which case the M-10 would probably be your
best first purchase.

I am 25, work as an electronic technician and in
addition to my responsibilities as Chief Executive Officer
of The Camberwell Cuddle Club, I am active in the making of
music and the application of software control and digital
synthesis to music. My achievements so far are these
modification notes and a Z-80 disk based software controlled
rhythm system in which analog and digital 'percussive'
sounds are arranged interactively as characters on the VDU
screen. Maybe one day you will hear it jumping out of your
radio as part of my music or that of Equal Local, the band I
was a member of. My current prcject is to complete a Big
Board based computer for Equal Local. Then I will build a
similar system for myself, write a new rhythm program for
them both, build a mixing and patching system for home
recording and a digital signal proccessor with 128k of 16
bit RAM. Meanwhile I hope to play music, have an active
social 1ife and hold down a job.

I wrote to Mr Noriaki Shimura, the managing director
of Casio to tell him what I have been doing and to convince
him of the wide demand for really flexible instruments.
Although I have not received a reply yet - I have heard that
they ?some members of Casio management I presume) were
jmpressed, and would Tlike to meet me when they visit
Austalia later in 1981.

Two people who wrote to me have already done
extensive mods to musical instruments:- Thomas G. Schneider
has fully interfaced his MT-30 to his Apple computer, and
D.J. Perkins has modified a Yamaha CH 70 piano/organ to make
use of extra functions in the LSI chip. If you have similar
knowledge 1ikely to be of interest to others please let me
know so that I can dissemenate it to interested persons.
More importantly write to Craig Anderton the editor of
'Polyphony' a magazine which specialises in modifications to
musical instruments. Mike Beecher of 'Electronics and Music
Maker' would probably also be interested as well. If you are
interested in Computer Music then you will almost certainly
want to subscribe to 'Computer Music Journal' and perhaps
join  the Computer Music Association and receive its
quarterly newsletter.

Polyphony - 6 issues per year $8 US/$10 foreign. Box W20305
Oklahoma City, OK 73156 USA

Electronics and Music Maker - 12 issues Airmail 25.20 Pounds
282 London Road Westcliff-on-Sea Essex SSO 7JG
ENGLAND

Computer Music Journal - Editor Curtis B.Roads. Four issues
per year $30 US - $40 Airmail anywhere else. MIT
Press Journals Dept. 28 Carleton St. Cambridge
Massachusetts 02142 USA

Computer Music Association - PO box 1634 San Francisco CA
94101 USA Membership is $6 per year, but if you live
outside the US I suggest sending more because it
costs them $1.32 to airmail each newsletter to
Australia.

Casio Computer Company Ltd. - Shinjuku Sumitomo Bldg. 6-1
Nishu-Shinjuku 2-chome, Shijuku-ku. Tokyo Japan

Thomas G.Schneider - 1101 Ocean Front Walk #14 Venice CA
90291 USA

D.J.Perkins - 31 Bone St Morphett Vale SA 5162 Australia
**%% HOW THE INSTRUMENTS WORK ****

See the accompanying paper for a general discussion
of the inner workings. Since the VL-TONE apparently has no
hidden features and the only modifications I can suggest are
bypassing the filter and rounding off the keys, I will
concentrate the following discussion on the remaining
polyphonic instruments. My information is derived from
direct experience with the M-10 and MT-30 and from circuit
diagrams of the M-10, CT-201 and CT-301. There are four
major areas of interest to us:-

1/ Clock Circuit - Crives the LSI through its paces.

2/ LSI - (Large Scale Integration) Virtualy everything
happens on this remarkable piece of silicon.

3/ Switch array - A1l keys and switches are connected
with diodes to form an 8 by 9 array which is scanned
by the LSI.

4/ DAC and Filter - Digital to Analog Converter turns

the digital output of the LSI into a voltage which
is the sound. The Tow-pass filter cuts off the
higher frequencies.

** CLOCK CIRCUIT **

The M-10 wuses a 4.536688 MHz crystal oscillator,
which is divided by four and fed into pin 37 of the LSI,
where it is divided by two to form the internal 567.086 KHz
internal clock. The CT-201 divides the crystal oscillator by
eight and drives pin 35 of the two LSIs, which are reset
together and so always remain in step. While the CT-201(B)
feeds 1134.172 KHz into pin 37 of the 771 (see below) and
uses its pin 35 to drive pin 35 of the 772. The CT-301 uses
an adjustable oscillator and a phase-lock-loop (for delayed
vibrato) and drives pin 35 while the MT-30 uses a variable
inductor tuned oscillator and drives pin 37. The CT-202 is
tunable so it probably uses a similar oscillator to the CT-
301: an inductor and vari-cap diode controlled by a pot on
the back panel.

Copyright (C) 1981 Robin Whittle



















































