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The camplated International 4600 synthesizer,

External input module, keyboard details — and a keyboard
controller modification.
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Frg. 1. Circuwit diagram of
external input modwe,
= HOW IT WORKS -
INPUT 2 o External Inputs

The two preamplifiers for the
external inputs are provided by a

BEXT. save - R
INPUT 2 _L low-noise dual integrated circuit type
QUTPLT v +L cn LM381. A 50 k potentiometer at the

R12 +1 cwo T WWF input allows attenuation of the input
00k T 1oef and sets the input impedance.

wo— o The LM381 IC differs from the

- "i.m . normal operational amplifier we have

10.F been using in that it uses a single

D T L power supply of +14 wvolts and, in

that the output has to be bipsed to




. " i

mid-voltage (7 to 8 V) by an external
network — in our case R3 and R7.
Gain of the amplifier i st by
R7/(R1 + R3) and, since B3 may be
switched in or out, two gain ranges
are available. These are 56 dB and
32 dB (voltage gains of 630 and 40).
These, of course, are fully variable by
means of the input potentiometer.

The frequency response of the
amplifiers &8 20Hz to 50 kHz +0
-3 dB.

Input 1 is provided with a trigger
facility. If the peak negative output
falls below the voltage selected by
RV3, the output of IC2 (acting as a
comparator) will go to +6 volts and
remain there whilst the RV3 voltage
is exceeded. At all other times the
output of IC2 will be at —6 volts.

During . the positive excursion of
IC2, CB charges mapidly to +6 volts
and when IC2 goes negative again CB
discharges slowly via R17 to -7
volts, Another comparator, IC3, will
have its output at —& volts if the
voltage on CB is above 0 volts, and at
+6 volts if the voltage on CB is below
‘0" volts, .

The envelope from a conventional
instrument will usually have an initial
attack period, a sustain period and
then a decay. With this type of
envelope the trigger will start high, go
low whenever the envelope is greater
than the preset level and then go high
again. It will not respond to
individual cycles due to the slow
discharge of C8 by R17. The release
time is about 20 milliseconds.,

THIS month we provide details of the
external input amplifier and of a
modification to the keyboard
controller.

Using the external input circuitry,
other electronic instruments (such as
an electric guitar) may be fed into the
synthesizer modules in order to obtain
new and different sounds. One of the
two inputs has circuitry  which
generates trigger pulses from the
external instrument’s signal, thus
allowing the transient generators to be
triggered.

CONSTRUCTION

As with all other modules, a small
aluminium bracket is used to support
the printed circuit board,
potentiometers and switches. The
components should be mounted onto
the printed circuit board in accordance
with the component overlay Fig. 3,
taking care with the orientation of
polarized components.

The switches and potentiometers
should then be wired as shown in Fig.
4. The input sockets are best mounted
on a panel at the rear of the
synthesizer,

SPECIFICATION

EXTERNAL INPUT MODULE

Input levels
Input Impedance
Frequency response
20 Hz—50 kHz
Maximum gain
high sensitivity
low sansitivity

Trigger level
Trigger release time

Fig. 4. Wiring to potentiometers and >
switches — extarnal input module,
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2mV-5Vrms
B0 k

+0 -3 dB

56 dB

34 dB

adjustable 0 to +5V
approx 20 mS

Filg, 2. Printad circuit
pattern for the external
input modwa,

EXT. TRIGGER
FRO&
FATCHEDARD.

Fig. 3. Componant
overlay — extarnal
Input modue,




The extarnal input module mounted in pogitian,
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PARTS LIST = External | nputs

ETISOIL
R Ras 820 Iyw B8
Re%0.20 oo o b bl
5 LR e
Ril,12,13 w100k " v
RE,6 il 180k S A
Ry o b p
R16,19 e 1nd i i

Wl Ok log ratary
W3 Ok Iln rotary
7.8 r:lﬂlﬁttnr OpF caramic
ﬂI}I'II‘I-II
1 " 1 16% alectralytic®
i A% A.TF al] e
€2.4,10,11,12 Capacitor 10LF 16V
slactrolytic®
* PC mounting or tag tantalum

1C]1 Integrated cireult LM381
1c2,.3 4 " oLMm3oia

] Fﬂtll'ltillbl'l‘lllﬂ' {

onon Do
L

D1 Dlode ING14
SW1,2,3 Togple switch SPDT

PC board ETI 601L
Metal bracket to Flg. &.

Patchboard MeiMurdo typa 673-11-024-01
Pateh plns MeMurdo typa 673-31-100-04,

ALL DIMENSFDNE

ARE |N MILLIMETRES
WATERIAL 10 QALOE
ALUMINIUMOR STEEL

) 2 HOLES 4 mem, dia,

E! HOLES 3.4 me=, dia,

GI HOLES 8,8 mm, dis,

Fig. &, Drilling detalls
for axternal input
maournting bracke,

The synthesizer front panel was hingad to allow ease of service,

KEYBOARD

Any 48 note keyboard may be used.
We used an F to F organ keyboard but
C to C keyboards may be used, if
desired, simply by appropriately
tuning the oscillators,

Keyboards are quite difficult to
obtain in Australia at present, however
there are a limited quantity of 49 note
{(F to F) keyboards available. These
should be available through kitset
suppliers for around $25. They are not
fitted with contacts or springs and
these must be added by the
constructor.

The only other alternative at present,
i5 to import a keyboard from overseas,
Those made by Kimber Allen of UK
are suitable. These are fitted with
contacts and springs, and are avallable
for around £21 plus freight and
insurance. Their address is:—

Kimber Allen Ltd

Broomfield Works

London Road, Swanley

Kent BRB BDF UK

Tel: Swanley 3234.5.6

If the local keyboards are used the
49th key (top F) should be discarded
and contacts and springs fitted to the
remaining keys. The photographs
illustrate the methods that we used,
but as contacts are not as critical in a
synthesizer as in an organ, these may
readily be wvaried to suit individual
needs.

Gold plated wire was used to make
our contacts (this also has to be
imported) but nichrome wire is readily
available, is springy and does not
tarnish = it will be just as suitable,

The wire contacts were simply glued
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Into a piece of chipboard. The ends
were left protruding from the rear so
that wires may be soldered directly to

them,

The small key-return springs were
purchased from a hardware store and
we used two per key. On an earlier
prototype we used rubber bands.

HOW IT WORKS -
Keyhoard controller mad.

Trangstors Q1, 2 and 3 form a §
millisecond time delay for the trigger
control signal. When a key {8 pressed
the output of IC1/1 (on existing
board) goes to +7 volts. When this
ocours, Cl charges via R1, umtil, at
about 0.6V, (set by R2 and R3)
trangistor Q1 starts to conduct
tumning on Q2 which by feedback
turns on QI even harder. The result is
that Cl is discharged by Q1 and Q2
t0 about 6 volts and Q1 and Q2 are
][1?.!“ on due to the current through

1.

As dﬂ is also tumned on, the output
voltage falls to —7 volts when the 5
millisecond peried has elapsed, Now,
when the key Is released, the ouiput
of IC1/]1 goes to =7 volts and, due to
D1, transistors QI, 2 and 3 all turn
off. The output transition of Q3 is
further delayed by RS and C2 and
then passed back to the CMOS gate
IC1/3 where it is squared up and
becomes the trigger signal.

The total time lag introduced
between pressing the key and the
production of the trigger signal is
about 20 milliseconds, and the trigger

be used to make the key-
cantacts,

4 This simple method of
springing the keys was
aund (o be entirel
adeguare.

These were entirely adequate and were
still serviceable after 12 months use,
Tension of the springs should be such
that a pressure of about B5 gms s
required to depress the key, The key
should have a total travel of 12 mm
and the contact should make at
between B and B mm depression.

sgnal continues for about 15

milliseconds after release.

We now have two sample and hold
circuits, Transistor Q4 and IC2 form
a temporary store which is capable of
holding the required analogue voltage
for a 10 millisecond perlod, When a
key is  pressed the following
procedure takes place;—

1. The desired note 18 selected and
appears at the output of ICH
(ETI6018).

2, After § milllseconds this voltage is
transferred to the temporary store,

J. Alter a further 5 milliseconds this
hold is disconnected and a second

hold  eircuit  initlated  thus
transferring the voltage into the
main memory.

4. After a total of 20 milliseconds,
the trgger signal appears and
activates the trandent generators
atc.

3.The two sampleand-holds are
operaled alternately at about 100
times a second. There is a slight
gap between them so that it is
impossible for them to both be on
together,

6. When the key iz released both
sample and hold dreuwits  are
broken.
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Gofd or nichrome wire may

/

.

KEYBOARD CONTROLLER
MODIFICATION

A problem has been found to exist
with the sample-and-hold clrcuitry of
the keyboard controller, The problem,
which was not apparent on our
prototype is that, when a key s
released and another quickly pressed,
the voltage generating circuitry moves
from the previous setting before the
sample-and-hold has released. This is
due to propagation delays in the
detection circultry.

The solution to the problem is
unfortunately a little complex, and a
separate PC  board s required to
contain the new components,

Mote that, on the circult of the
keyboard controller modl|fication, the
parts in the shaded areas already ex|st
on the main controller board.

The result of all this manipulation i
that the information going into the
second and main memory, 18 always
at least 5 milliseconds ald and hence

cannot be affected by the
propogation delay.
Gates IC1/1 and IC1/2 form a

multivibrator which is switched on
and off by the output of Q3. The
network R6, C3 ensures that the
multivibrator always starts in the
same sequence. The outputs from
IC1/2 and IC1/2 are coupled
respectively to IC1/3 and IC1/4 by
capacitors C6 and C4. Those gates
(IC1/3, IC1/4) form a monostable
which produces a pulse having o 4
millisecond period and, since these
pulses occur every 5 milliseconds,
they have a 1 millisecond period
between them. The output of Q3
controls these' gates directly (via
IC1{3 pin & ond IC1/4 pin 13) thus
overiding the monostable input.
The ouiputs of IC1/3 and IC1/4
control FETs Q4 and Q7 (ETI 601¢),
This sampling technique Increases
the delay of the glide potentiometer
and if this effect {8 found to be
undesirable the value of the glide
potentiometer may be reduced to
about 2 megohm.
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Y THESE COMPONENTS ARE ON EHIITIHtF BOARD
! QRIGINAL COMPONENT NUMBERS ARE JUSED

16143 )
OUTPUT a rma&sn
NOT USED ouT |

E

[ |
I s § R23 I
|

1 _OuUTPUT
L ;_\L ":‘”"‘ 2 NOT uuen

INPUT FROM ICE PIN &
(DO oN CONTROLLER BOARD

R10
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m 1NE14 ._@_“_
il - - 13 07
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0.0066y F Ll
+IW D= JEn
+ C10 Fig. 6, Circwit diagram of keyboard controller

;;{: F modification. Argas under tane panels are part
‘ af ariginal board,
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o
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T;!ha kayboard controller mnwﬂmﬁun trmrn' fe mounted at the rear of the maln board as
shown,
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PARTS LIST — Koyboard Controller
od iflaatian
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LL] ﬂﬂ k. i
(1} 290 n i1

(1} Ei PE
[1] i UL

i jﬂm wi (1]

-Eln».lnllur 33pF caramic
u.um Polyaster

o [T
L=
b s P

(s
-
5]

T
o
(=]
5]
=

g 3
n

1]
5 i
f
7

P B i et i D B B

OnOOOON0 DDDDOD0
-1

7]
br
= ]
B
=l

A5 electrolytic
11 Imlurluu l:ln:uit 4011 CWIDS

ca ?ﬂ

gl Trimllmr BCBEA, EEITH ar sl mllir

BCBE4B, BCl08 '
" 2NE4ER

i ﬂam controller board
Di1-B8 Diada ING14 -

PC board ETI 601 M.
2 by 13 mm spacers, 2 nuts, 2 by 20 mm
BEFBWE.

CONSTRUCTION

Assemble components to the PC
board in accordance with the overlay
Fig. B, again taking ecare with
polarization of components. It s
recommendad that a socket be used
far the CMOS 1Cs,

We mounted the board on the back
of the controller via two 13 mm
spacers as shown in the photograph.
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Fig, 7, Printed circuit
patrern far keyboard-
controller modificatian.

ETI

Only one additional hole has to be

drilled,
The interconnections and
modifications  necessary  are  as

follows:—
1. Remove QB (can be used as new

Q4}), R48, C1, R26, D2 and the link
numbered 40 which goes from |CB
pin 6 to RV17.

>

Fig. 8. Companant overiay
far keyboard cantrollar
madificatian,

2. Connect the +7V, OV and =7V to

the new board from convenient
points on the old board. We used
pin 14 [(+7V) and pin 7 (=7v) of
ICT and a point on the outer copper
track for OV,

3. Link point 1 to pin 3 on ICIA

(ETI1601e].

+W

4. Link point 2 to pin B/8 on ICT
(ETI 601e).

{1

. Link point 3 to point 40 ICH

{ETI601e).

6. Link point 4 to point 40 on RV17

(ETIG0Te].

7. Link point 5 to the track joining QY

and QB (ETI601e].

AMPLIFICATION
[

| @

GOMMUNICATION

CTROMICY
= ELECTHEMIL

136 VICTORIA

PHONE 51-3843
§1-7008

ROAD, MARRICKVILLE, N.S.W. 2204

SE S8 T — e
STEREQO TURNTABLES
MEW Dual 1229 ﬁgg-gg
, MAGNAVOX Bun 1318 $135.00
B.30 Cual 1214 £112.00
Garrard Zero 100 $171.00
SPEAKER Garrard I;rn E'.EE.E ";H'Eg
E?ET EM g:::::ﬂ EJEE auta changar Il-ﬂ-:ﬁﬂ

SONATA
il silicene Solid State HIi-Fl Sterso
Amplifier Madal — 4000, Spacifications:
Pawer oulput 25 wall RMS per channal
— B olmis. Harmanic distartion Iﬂ_ﬁi than
#%, Freq. réspenss 25-40.000 1 2d8.
Input sensitivity magnetic 3mY ceramic
400mY  Tunar 150mYW  Aux  1530mMY,
Egualizar RiA&, S/ ratlo mare than 50
diE. Cross-talke mora than 4% dB. Output
imp, d-8-16 anms, Tape oulput S0mY at
A7K afms. Tene controls: Basy 100 H2
*lodo, Treble 10,000 HE 10 dB.
Paowar 240% aiC 50 HE, Size
A50w-200-1104 mygm, Walght, 4.05kg.
Features sterac  headphona outpul.
FRumblie filter control, Loudness control,
Sllda balance and tone  controls.
Provision foar axtenslion SpEakBrs,
Walnut/Teak cabineat, '.'.u:."tl'ral:lr"-aI
instructian booklet with circult. $993.0
pack and post $2.00.

16 ¢.ft. B chms and
15 ahms, Qiled Teak
wWaneer,

Complete, ready for use . .. .. ... $60.00
a-30 5paarl-{ar OnlY ...assivss £16.50 oa
IATC Tweatar QOnly $3.40 ¢a
Fully Bullt Cablnet .. .....0.2 £32.00 ea
Cablnet It .....cs¢c000nmua %22.00 e&a
7~ ™ Standard
: Stereo
\ I Headphones
£4.70
5

BS5A C142 auto changer 306,50
Apove prices do not include cartridge.
Magnetic cartridge with diamand stylus
to sult all madals $12.50 axira,

APAMN. BFU-121 fully autamatlc belt
drive complete with magnetic cartrid
5$105.00; BRLI-121 Soml-automatic
ga7 90, Deluxe mountin latform with
parspex cover & hinges $27.95, Standard
maunting platform 23,95, Send 5.5 E.
for data and price list, all modals,

160
E'IE‘HEH:E;S &'Eﬁﬂr. 8 chms $8.95 P & P
c.

Cross over chokes
5 WMH and 1 MH-%1.95 aach. P&P 35¢c,

SEMMHEISER H-D414
Staren headphones $29.95PF & P abc,

Speaker Grille Fabric
fAat black, 60" wide, very best quality,
§12.50per vard.

Spring Reverberation
UNITS

Standard ... ..cocausenaatsons £7.95

Celume madel ..o £12.90

12 VOLT AUTOMATIC
CAR AERIAL

1 matre. § sections $15.75 PAP &lc.

CASSETTE HEAD CLEANER
DEMAGNETIZER $3.65

STEREO CERAMIC CARTRIDGE
complete with stylus $3.50

DC-DC CAR CONVERTER
12% to 6 or 8% 300 MA 5575




