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circuits and the audio amplifier and loudspeaker. Now if it
were not for the fact that we wish to provide envelope shap-
ing, the simple principle embodied in Fig. | would be ade-
quate and the complete circuit diagram would be quite a lot
simpler than it is.

By envelope shaping we mean giving a precise and defined
value to the attack and decay of each note. Thus, for a given
setting of the controls for attack and decay. each note will
sound roughly the same in initial intensity, in duration and in
the way it fades into silence. Thus, the envelope of each note
will be same regardless of whether the player hits the notes in
staccato or slower fashion. That is quite a refinement com-
pared to previous keyless organs which provided very little
facility for expression.

Okay. Now remember that the VCO requires a defined
input voltage to produce a given frequency and that it is only
while the particular keyswitches are closed that they connect
the particular note voltage divider to the VCO. So what
happens when the player takes his big greasy finger off the
particular key and expects the note to fade away? It doesn't.
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FIG. 2—FUNCTIONAL BLOCK DIAGRAM of Electrochune

FIG. 1—THE HEART of the Electrochune is a voltage-
controlled oscillator (VCO) that provides a cycled output
proportional to the voltage applied to its input. By
selecting proper voltages in sequence, a tune can be heard.

Because when the input voltage is removed from the VCO its
frequency immediately rises to a very high value, which is its
free-running frequency. Since that would lead to a very un-
musical and totally unsatisfactory instrument, we need to
provide some means for the circuit to remember the VCO
input voltage after the key is pressed. That is done with a
sample-and-hold circuit and that is incorporated as shown in
Fig. 2.

That diagram shows an array of switches for the various
notes, each with its own voltage divider. When a key is
touched, the appropriate CMOS switch (U11-U16) is closed,
feeding the note voltage through to a FET-input op amp,
(U10) which operates as a buffer stage. The output from that
buffer is fed to a conventional op amp (U8) functioning as a
Schmitt trigger and to a sample-and-hold circuit. The
Schmitt trigger controls the sample-and-hold circuit as well
as the envelope-shaping circuitry (for attack and decay) fol-
lowing the VCO. After the envelope shaper, a similar circuit
provides further signal processing in the form of tremolo
(amplitude modulation). Finally, the signal is amplified and
fed to a loudspeaker.

Fig. 3 shows the different functions possible with the
envelope shaping and tremolo circuits.

With Fig. 1 and Fig. 2 in mind, we can consider the
complete circuit diagram as seen in Fig. 4. The heart of the
circuit, the VCO, is U4, which is an Exar XR2206 function-
generator integrated circuit. That is connected to provide
simultaneous sinewave and squarewave outputs, which are
mixed across a 5000-ohm potentiometer, R33, providing the
necessary range of sinewave and squarewave.
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TABLE 1
FREQUENCY OF NOTES USED (Hz)
G*196.0 C*277.2 G*392.0 C#554.4
G*207.7 D#293.7 G*#415.3 D#587.3
A*#220.0 D#311.1 A*440.0 D*622.3
A#233.1 E*329.6 A*466.2 E*#659.3
B*#246.9 F#349.2 B*#493.9 F#698.5
C*261.6 F#370.0 C#523.3
N
AMP
- LOUOSPEAKER
DEPTH
VOLUME

pinpoints major circuit-operational sections. Follow
the text discussion for this diagram before attempting to
understand the schematic diagram for the unit.


























