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T e IN THIS issue we describe the output
Ji module which contains the equalizer,

88 reverberation and output amplifiers as
b well as the joystick control buffers and
. an exponential converter.
hd CONSTRUCTION
— b 0 = The same procedure should be
> 28 28 > &N z followed as previously described for
7 e T il other modules. Assemble the printed

circuit board in accordance with the
component overlay, Fig. 2., taking
care with the orientation of polarized
components. Wire the potentiometers
and switches in accordance with Fig. 3.

CALIBRATION

The exponential converter is the only
section of the circuitry that requires
calibration. This should be carried out

R19
220k

c13

33pF +14v

§M by applying 0V to the input and
2, E adjusting RV15 to obtain 0.156V,
o ad §§ gnd then by. applying 5 volts to the
Ui—*l' - . input and adjusting RV 14 to obtain 5
' volts output. The 0V input should
[ae)
P ﬂwen be rech(.ecked. and' the
E g g input/output relationship detailed in
LS L _ Table 1 should then exist. This
g 257;2 ©02 characteristic ensures that a 1 volt
2 Seoxy - .
g T aneislei = change in input voltage will produce
& 0BG BT IS .
b 828885, Lz0 an output that, when applied to an
,7:?“8;?%%?’ S oscillator or filter, will change its
g‘:’ﬁ §5g§§ g frequency by one octave. Thus a 5 volt
.. PoOC58GRLES S input range provides a five octave
;cz§ ) K frequency range.
5 8 The control range may be extended
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INTERNATIONAL
SYNTHESIZER

section with the othiers disconnected, earth. 'This is achieved by
at -the resonant frequency of the the 'existing“R :
seriess  LCR “combination  the rep]aang lt wi

impedance of the entire network will
be equal to 680 ohms. Either side of
resonance - the impedance of the
network will increase (with a slope very low amplitude si
dependent on the Q of the network), amphﬁed by iC4. Th
due to * uncancelled inductive .
reactance - ‘gbove r¢sonance. and
uncancelled ‘capacitive reactance be-
low resonance, We can therefore r, IC :

represent the equalizer stage with the outpuit j / | appl . oy
equivalent circuits. as reproduced RV8 which adjusts the outp .

below. These circuits consider only :
one network i in cireuit, the input
signal frequency is the resonant
frequency of the network, and the
resistance - of the inductor is
negligible.

With the slider of the potentiometer
at the top end (Fig. A) we have 680 ial
ohms to the zero volt line from pin 2 C
of IC2, and a 1k ohm between pin 3 adjustable’ between ov
and pin 2. The 1C will act due to the that the range can be re
feedback ~ to - keep -the - potential :
between pins 2 and 3 virtually zero,
thus there ‘is zero current -through

~RVE. The 'voltage ‘on 'pin. 3 (IC2) is
therefore equal to the output of the
mixer. since ‘there 'is- virtually no
current through and no voltage drop
across R3...

The output of 1(32 in this case is S 60 Equiwin ;
- -approxitmately the input signal times oL - i the BOtentin, for uni
 (R6 + 680)/680 ohms, indicating a i e ' - gain rega;%oi;gg??gfrirefcty.or i

- gain of about 15 dB. If the slider is at . o G

Fig.B. Equivalent circuit of the equalizer
. with the potentiometer set for maximum

“lgut &t the resonant frequency of the
network.

The output module.

ﬁhe outpu of the prevxous stage due
jo the voltage division ¢ RBandthe‘
68052 Th re is still et

, :R6 since there is no path,
. The-output voltage 18 therefore the
same as that at pin 2, which happens
t0:be about 0.2 times the ouput of
the. previous - stage. The gain is
‘therefore 0.2 — or ~13 dB..
With alt networks in circuit, the
maxlmum baost and cut will be

P :
Tabie 1. :

“.constant .
voltage. This



INTERNATIONAL MUSIC SYNTHESIZER

PARTS LIST
OUTPUT STAGE
R22 Resistor 4.7%1/4w 5%
R13 e 100 s K
R4,5,7,8,11 ' 680 " "
R10,20,3C 1.2k ' "
R14 ' 2.7k ' "
R3,6,23 ! 3.3k "
R24,27,32 ' 3.3k *
RY 10k ” i
R12,16 " 12k " "
R21,28,29 " 22k ' °
R18,31 47K f »
R26 68k " "
R1,2. 100k ” "
R25 150k " ”
R17,19 220k ' "
R15 470k "
RV1-5 Potentiometer 1k lin rotary
RVE ' 20k dual lin
rotary
RVSB,9 ' 10Kk log rotary
RV10,11 ' 10k lin rotary
RV12,13 i special 100Kk
joystick
RV14 v 47k trim
RV15 ’ 22k trim
c2,3,9 Capacitor 33F Ceramic
€10,13,18 " 33F "
C€19,20,22 %BF "
Clit 20UF "
c21 0.01UF Polyester
c8 0.022UF \
c7 0.047UF "
C1l,16 0.1MF ”
C6 0.22UF '
Cc5 1uF 35V PC

ejectrolytic

Cc1l5 " 4. 7UF25V
ca, " 6.8UF 20V
c12,23,24 ' 100F 20V
cl4 4TUF 20V
c17 470MF10V "
1Ci-5 Iintegrated
circuit LLM301A miniciip
1IC7-10 " LM301A "
1C6 LM380 14 pinDIL
Q1 Transistor PN3643
Q2 ” PN3638
L1 Choke 1H
L2 Lo 0.35H
L3 100mH
L4 40mH
L5 10mH

Reverb spring Plessey type 51 or
equivalent

Metal bracket to Fig

SW1 toggle switch SPST

6.5 mm phone socket,

TABLE 1. CALIBRATION
EXPONENTIAL CONVERTER

INPUT
ov
1V
2V
3V
4v
5V
6V

* adjust RV15 with OV input to obtain 0.156V output.
** adjust RV14 with 5V input to obtain 5V output
(note that these adjustments must be done in the above sequence).

OouTPUT
0.15625Vv ~*
0.3125V
0.625V
1.25V

2.5V

5V

10V

TABLE 2. WINDING DATA
EQUALIZER CHOKES

L1 1000 turns 34 B&S
Ferrite Core Philips
Former Philips
Clip Philips

L2 5865 turns 32 B&S

4322-022-29310
4302-021-20030
4302-021-20020

Core, former clip same as L1

L3 460 turns 34 B&S
Ferrite Core Philips
Former Philips
Clip Philips

1.4 300 turns 34 B&S

4322-020-24280
4302021-20010
4302-021-20000

Core, former and clip same as L3

L5 150 turns 32 B&S

Core, former and clip same as L3

ERRATA

Music Synthesizer. March 1974, page 76 Parts List — Voltage Controlled Filter. |
7th line should read R12, 13, 16 not R7, 8, 14 as shown.
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Fig.2. Component overlay for the output module.

68

5

p—

ELECTRONICS TODAY INTERNATIONAL — APRIL 1974

ol




< Fig.3. Wiring to output module AL DIVENSIONS ARE ~<;}
potentiometers.

IN MILLIMETRES i

MATERIAL 18 GAUGE i

ALUMINIUM OR STEEL ,L
©

O 9 HOLES 9.6 mm DIA - S | S— }

G 1 HOLE 6.4 mm DA ‘

©  2HOLESAmmDIA ‘

M50

237

147

ouwm@
/

il

o Lol I

Fig.4. Drilling details of output > % v
module sub-panel. 120

s 2o

The joystick control potentio-
meter (available shortly from W
John Carr Pty Ltd).

Interior of the spring-reverberation unit. The insulated R CA socket may be seen on the left. The exponential converter transistors Q1
and Q2 (arrowed) are glued together to
ensure thermal balance.
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