funny?

ring modulator,
chopper and frequency modulator

Deliberate electronic distortion of speech and music signals can give
fascinating results. Professional musicians use extremely expensive
equipment to obtain their very own weird and wonderful ‘sound’. For
electronics enthusiasts, it is much more fun to get the same sort of
results from very simple circuits. Which is what this article is about:
getting effective effects using a single IC, the 2206

india may 1985

One of the best known and most
impressive distorters for audio signals is
the ring modulator. Normally speaking,
a ring modulator circuit has two inputs:
one for the audio signal (speech, for
instance) and one for a ‘carrier’. The
weirdest effects are obtained when the
carrier frequency is within or just above
the audio range; using different carrier
shapes (sinewave, squarewave or triangu-
lar waveform) can produce different
effects.

The circuit can be drastically simplified
by using a 2206. This IC contains a suit-
able generator for the ‘carrier’, and a
multiplier circuit that is ideally suited
for use as a ring modulator. The internal
block diagram is shown in figure 1.

The oscillator (VCO) is already con-
nected internally to the multiplier. This
means that, basically, applying an audio
signal to the other multiplier input
(pin 1) will produce a ‘ring-modulated’
output at pin 2. Simplicity itself!
Obviously, a few other components are
needed in'a practical circuit. Not many,
though, as shown in figure 2. A single
capacitor, C4 (Cext in figure 1), deter.
mines the frequency range of the VCO
With the value given, the 1M potentio.
meter (P1; Rext in figure 1) can be used
to set any fréquency between approxi-
mately 10 Hz and 10 kHz. The wave
shape is selected by means of $1: switch
closed for sinewave, switch opened for
triangle

The audio input signal is fed to the
modulation input via C1. A voltage
divider circuit (R1, P2, R2) sets two
DC bias levels: the voitage across C2
provides the basic internal DC reference,
and P2 is used to adjust the operating
point of the multiplier. This adjustment
is important: it determines the ‘carrier
level’ (the output from the oscillator)

Table

Technical data for the complet
(figure 3)

Functions

Ring modulator

Chopper

Frequency modulator

Frequency range of VCO

Lowrange:  1Hz...300 Hz

High range: 100 Hz ... 20 kHz

Frequency modulation

30% frequency swing for IV top-top

modulation signal

Impedances:

Input 30k

Output 2k

Signal levels

Input, nominal 1 Vi (350 mV RMS)
maximum 8 Vyy (2.8 V RMS)

Output, maximum 10 Vyy (3.5 V RMS)

Supply:

12V, stabilised; 30 mA max.




present in the final audio output. The
easiest way is o short the audio input
and then adjust P2 for zero audio
ﬂ output. Only then s the circuit operating
2N as a true ring modulator. If P2 is incor-
symmeury rectly set, the oscillator frequency will
e appear at the output, amplitude
;] modulated by the input (speech) signal.
This can give interesting effects, but it
“L ; isn't really the intention!

smelorry A stabilised supply must be used, other-
wise the DC settings may drift. This
} 5 would mean regular re-adjustment of P2
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— which is rather a nuisance.
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Chopping and frequency
EI-‘- modulation
The circuit can be extended, as shown
E]’ A in figure 3. Only a few additional com-

Cext

ponents are needed to really use the IC
to the full. Apart from adding the
‘chopper’ and ‘frequency modulator’
g byouss features, a useful linear frequency scale
for the oscillator control is obtained as
an additional bonus.
;]G FsK The basic ring modulator cirouit
= rtually identical to the circuit given in
figure 2. The main difference s that the
multiplier bias adjustment is improved:
Figure 1. Internal block disgram of the 2206. This IC is a complete function generator, P3 is used for initial coarse adjustment,
containing a VCO and a multiplier. The latter is ideally suited for use as a ring ‘modulator. with P2 in the mid position; then P2 is
Used to tune out the last traces of the
carrier.
The chopper circuit makes use of a
squarewave output available at pin 11
To be more precise, this is the collector
of an internal switching transistor (see
figure 1). With S5 in position ‘chopper’,
this point is connected to the signal
output. When the transistor is turned
on, the output is shorted; since the
transistor is turned on and off periodi:
cally by the internal oscillator, the
chopper frequency is determined by the
setting of P5 (the VCO frequency
control). Switch S2 can be used to
select the audio signal before or after
the ring modulator; note, however, that
0084 2 in the latter case the ‘carrier’ frequency
Figure 2. A simple circuit, using the 2206 as a ring modulator. for the ring modulator and the chopper
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Figure 3. The simple cicuit givan in igure 2 can be extended asshown here: The 2206 is now used to the full: the input signal can be ring
modulated and/or frequency modulated and/or choppet
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Parts list Semiconductors:
XR2206CP

Resistors: BC109C, BC549C,

R1=3kg or equ

R2=47k D1=DUS

R3,R8=1K

R4 = 56 Switches:

RS = 100 k $1,52,83,85 = single-poie

R6 = 2k2 changeover

R7=220 0 54 = single-pole, make

RY =100 k

P1= 100 k log

P2= 470 0 (500 £2) preset
P3 = 4k7 (5 k) preset

P4 =47k (50 k) preset

P5 =10k lin

Capacitors:

Figure
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5. Wiring disgram for the front panal controls. The small arrows
indicata connections o the corresponding points on the board.
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Figure 6. A suggested front panel layout

frequency are identical — they are both
derived from the same VCO.

The main reason for modifying the
frequency control circuit for the VCO is
to obtain a linear voltage control

point. The frequency of the VCO varies
linearly with the voltage at the base of
this voltage is determined by the
setting of P5, but a frequency modu
lation signal can be superimposed via
C7. P1 sets the modulation level; S1 is
used to select either the audio input
signal or the output signal.
The frequency control range is set by
P4. The procedure is as follows. Turn
P5 right up (lowest frequency) and set
P4 to maximum resistance. C5 is
switched into circuit via S3 and P2 is
offset so that the oscillator signal
appears at the output. P4 is now slowly
turned down until the oscillator stops,
and then turned back until it starts
again reliably. This is the optimum
setting. Once again, it depends on the
supply voltage — so the latter must be
stabilised
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Figure 7. A combined in- and output can ba

A using a 78L12, say; is

adequate.

ple supp

A basic printed circuit board layout for
the circuit itself is given in figure 4, and
the two sides of the front panel with the

controls are shown in figures 5 and 6
Fina Iy a5 on for a combined in
is shown in

f these drawings are

included as suggestions only; the final

design may be modified according to
personal taste

How funny does it sound?
Sound effects always difficult to
describe — you've got to hear them. The

ring modulator ‘sound’ is perhaps the
best known: all kinds of additional fre-
quencies are added to the original signal,
without any harmonic relationship. If
really sharp dissonances are what you
want, the 2206 ring modulator is just
the trick!

The effect can be ‘improved’ by
switching from sinewave to triangle: if
you're not careful, you end up with a

completely scrambled signai. On the
other hand, using a low-frequency
sinewave produces a more ‘pleasant’
sound — the ring modulator adds an
interesting rhythmic effect to the
original

The chopper facility can be useful on its
own, producing a kind of ‘robot’ or
computer’ sound. When used in com-
bination with the ring modulator, the
most weird results can be obtained. In
the same way, combining frequency
modulation with the ring modulator can
be interesting: low modulation levels
produce a kind of vibrato effect, and
high modulation levels — well. Try it! g




