MINISONIC

By D. SHAW

PART TWO

@ \oltage Controlled Oscillators

@® \Voltage Controlled Filter
and Envelope Shaper

@ Voltage Controlled Amplifiers

HIS month we begin the circuit construction of
the P.E. Minisonic series by detailing the vco's.
vCF and Envelope Shaper/vca's.

BATTERY LIFE

The average current drawn by the P.E. Minisonic
is about 62mA, so it is estimated that a pair of PP9
batteries will provide up to 50 hours of useful life,
Much depends, of course. on the length of the periods
during which the instrument is switched on. When
usage is restriced to around two to four hours per
day then maximum battery life can be expected.

On the current price of PP9’s, therefore, the run-
ning costs of the P.E. Minisonic are likely to vary
between 1-4p per hour and 2-33p per hour depending
on usage and this seems, on the basis of comparison
with other forms of entertainment, to represent
pretty good value for money.

One of the drawbacks of battery operation is that
the voltage falls in a manner proportional to the
drain and to the charge remaining, and thus circuits
which are voltage sensitive could begin to perform in
an erratic and unreliable manner.

In the P.E. Minisonic this problem: has been over-
come by the establishment of voltage reference rails,
considerably below nominal battery potential, in
order to serve those circuits- which are particularly
voltage sensitive.

In practical terms the vco's and vcr will operate
without any change in performance down to +7-5
volts and, indeed, will tolerate supply voltages up to
+ 12 volts also without change in performance.

The worst effect of falling battery voltage on these
circuits not served by the reference rail is that the
gain/attenuation ratio of the wvca's diminishes by
between 6 to 8dB and the noise generator will cease
to operate at about + 7-8 volts. .

The great advantage of battery operation is that
the instrument becomes a perfectly safe proposition
for the younger enthusiast who can dabble about to
his heart’s content without the attendant fear of
electrocution.
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COMPONENTS . . .

VOLTAGE CONTROLLED OSCILLATOR
(2 required)

Resistors
R1, R2 6:8k 2 (2 off)
R3-R6 47k Q) (4 off)
R7 22k Q2
R8 12k Q2
R9 1k
R10 2:7kQ
R11 1k (see text)
R12 7500
R13 22kQ
R14 82k (see text)

R15, R16 10k (2 off)
All £5% +W or §W carbon

Potentiometers
VR1 10kQ skeleton horizontal preset
VR2 10kQ linear carbon
VR3 100k() skeleton horizontal preset
VR4 10k linear carbon

Capacitors
Ct1 01uF
C2 22uF 16V tantalum
C3 33pF

Semiconductors
D1 1N914
TR1 BC184
TR2 BC213
IC1, IC2 Type 741 8-pin d.i.l. (2 off)
1C3 Type 748 8-pin d.i.l.

Miscellaneous
- JK1 3.5mm jack socket
SK1, SK2 2mm sockets (2 off)
- 0-1in Veroboard, 115 x 34 holes (This board also

I carries Keyboard Control, Mixers and Ring

Modulator)
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LOGARITHMIC LAW

Both the vco’s and the vcF have a logarithmic—
or, more accurately—an exponential relationship
between the applied control voltage and the control
current which, in turn, prescribes the frequency of
the vco and the pass-band of the vcF.

The so-called “log-law™ has been adopted because
it allows for a considerable simplification in the key-
board and pitch determining systems—an important
factor in an instrument which is to be used for
musical purposes and which, hopefully, is to remain
in tune over relatively long periods.

In simple terms the “log-law™ enables linear incre-
ments of control voltage to cause frequency changes
of one octave in the case of the vco or passband
variations of one octave in the case of the vcE.

In the P.E. Minisonic the control voltage incre-
ment required is 600mV per octave but there is pro-
vision for adjusting this from about 220mV per
octave to 12V per octave in order that the instru-
ment may be matched to other synthesiser systems.

Since the control voltage increment is the same
value for both vco and vcF this enables the control
node for both circuits to be identical save for two
minor variations.

THE CONTROL NODE

The circuit of the control node is shown in Fig. 2.1,
which shows the vco but an almost identical control
node is used in the vcr. ICl1 is a four-input summing
inverter in which two inputs are committed to pro-
viding bias and manual control voltages while the

v.Cc.0.

CONTROL NODE

CURRENT
GENERATOR

remaining two can be coupled to external program-
ming sources.

The overall gain of the inverter is prescribed by
VR3 which is used to set the so-called “law” of
the system, i.e.—the relation of frequency or pass-
band to voltage. VRI1 provides a fixed bias to the
inverter which serves to set the minimum frequency,
or to position the overall frequency range in manual
control, while VR2 provides the voltage swing, in
manual, required to give a nominal ten octave
range.

The input via RS is coupled-through the normally-
closed contacts of JKI1 to the keyboard controller
“hold™ circuit (which will be described next month).

Insertion of an open circuit jack plug will over-
ride the “hold™ input or, alternatively, an external
signal wired in to a jack plug may be routed into
this input.

The input via R6 is wired to a 2mm socket so
that an external programming signal may be
employed in combination with the keyboard.

The output of ICI drives a divider, R7-R8, which
sets the bias on transistor TR1—a constant current
generator. It is in TR1 that the exponential relation-
ship between control voltage and control current is
derived.

TRANSISTOR CHARACTERISTICS

Reference to the characteristic curves of almost
any small signal transistor in which V,, is plotted
against /., will show that there is a fixed relationship
between these factors which extends over a range of
three or four decades.

PERFORMANCE
Frequency Range 10 octaves, nominally 5Hz
to 5kHz in manual control
Control Voltage Law 600mV per octave

Waveform Sawtooth, 400mV p-p
Current Drain SmA

RESET
INTEGRATOR COMPARATOR SWITCH

Refers to pi jtign on P
@m;‘;ﬂopm Eé.ﬂ,nndu ng
diag.

VCO1 to Ring sK2

#see text

O+6V
Modulator 0 ES/VCA,
VCO2 to VCH input Pin'C'on PCB

Fig. 2.1. Circuit diagram of the Voltage Controlled Oscillator. Letters in inverted commas refer to
connections from the Veroboard panel to the front panel
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