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ring modulator
,,happ@r andd freauancy modulator

Dafiberate slsctronic distortion of speach and music sighals can give

fascinating vasults. Pi uft waal musicians use exwemely axEensive

gauipment to ‘;"“ ain their very awn weird and wonderful ‘sound’. For
slectronics anthusiasts, it is much mere fun to get the same sort of
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The audio input signal ferd to the
maodutanon nput vie < A ylitave
divider circuit (R, FL, K2} sets two

GC bias levels: the vaitage across C2
provides the basic internal DC reference,
and P2 is used 10 adjust the operating
point of the multiplier. This adjustment
is importast: it determines the ‘carrier
level” (the outpat o die oscillaton)

Table

Technical data for the complieie circuit
{figure 3%
Functions:

Ring modutator
Chopper
Frequency modulator

Frequency range of VO
Pz, ..
100 Hz

300 Hz
20 inHz

Low range:
High range:
frequency modutation:
i 30% trequency swing for tV top-top
modulation signal,

linpedances

input 20k

Curput 2k

Signal ievels:

1 \/“ 360 mV IMS5
B 2B Y RVS)
34V PG

nomitkil
e
Output, maxnnuny 10 Vg -

Input,

Supply:

12V, stahilisedd; 30 mA max.
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Figura 1. Internai block diagram of the 2206. This {Cis a complete fi-rutia

containing 2 VO and a muluiplier. The latter is ideally suited for use a: 2 chiig modulator,
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Figure 2. A simple circuit, using the 2206 as a 7ing modulator.

present i the final avdio outout, The
Gas-asl o wdy 15 10 short ihe audio mput
and then wljust P2 tor zeta atdio
ouput Only fhenis the circuit ¢ operating
as i true ring modulator. 17 P2 is incor
reciiy the oscitiator frequency will
api the  ouinut,  ampiitude
mio: ml tedd by the input zecht sighal.
Ihes can give iteresti eitects but
st really the intentiond

A stabilised supply must be used, o1
wise the DO settiigs may drift. This
Woid mean reguiar re-adjustment of P

WICH is taiher a nuisancs,
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Chopping and froquency

modutation

The circuln Con e ai sl
N tguie 2 Owiy o fews acilitional com
ponents are needea 1o veatly use the
o the il Apart rom addaig e
‘chopper’ aid Cheguency  mosduisior

fedatures, a useful lincol frequency scaie
for the oscillator controi is obiained
an additionai bonus.

The hasic rnng modulator circuit s
Artually identical to the circuit given in
figuie 2. The rnain difference is that the
analtiplier hias adjustment is imnrovad
P53 is used for initial coarse adiustment,
with P2 in the mid positicn: then P2 i
userl to tune cut [;,\3 fast traces of the
carrer,

The chopper circuit makes use of a
squarewave output avaiialzie at pin 13
To be more prrecise this is the collector
of an intemnal switching transision {see
tigure 13, With S5 in position ‘chopper’
this soint is connected o the sigynal
output, When the tranvstor s turned
on, the catput is shorted: since the
transistor s turned on and off periodi-
cally by the internal oscillator, the
chopper treqooeney o deiermined by the
setting ot PH VCO  fraquency
conttoly Switch 82 can he used to
select the audio signal before or atter
the ring madulator; note, however, that
in the latter case the ‘carrier’ frequency
for the ring modulator and the chopoer
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Figure 3. The simple circuit given in figure 2 can be extended as shown here. The 2206 is now used to tha full: the input signal can be ring

modulated and/or freguency modutated and/or chopped.
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Figure 4. A posstble printed sircuit bosrd jayout for the complete circuit given in figtve 3.
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“igure 5, Wiring diag

i o the front panel controls. The smail arrows
srdicate Connecticin o v Sorresponding paints on the board.
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Figura 6. A sugyested front panel layout,

frrquency are identical - they are both
Jarived from the same VCO.

The main reason for modifying the
srequency controt circuit for the VCO s
to obtain a linear voltage control
point. The fracuency of the VCO varies
tinearly with the voltage at the base of
T1: this voltage is determined by the
setting of PS, but a frequancy modu-
lation signa! can be superimposed via
7. P1 sets the rodulation level; 81 is
used to select either the audio input
signal cr the output signal.

The frequency controi range is set by
P4, The procedure is as follows. Turn
P5 right up iiowest traguency) and set
P4 to maximum resistance. C5 s
switched into circuit via S3 and P2 is
offset so that the oscillator signal
appears at the cutcut. P4 is now slowly
turned down until the osciilater stops,
and then turned vack until it starts
sgain reliably. This is the optimum
setting. Once again, it depends on the
supply voltage — so the latier must be
stabilised.
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Figure 7. A combined in- and output can be
wired as shown here.

A simple supply using a 78L12, say, is
adequate. A suitable circuit and
n.c. board were given in Eiektor, July/
August 1978, p. 7-75.

A basic printed cir¢cuit board fayout 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.

Finaily, a suggestion for a cornbined in-

and output connsction is shown in
figure 7. All of these drawings are
included as suggestions only; the final
design may be modified according 1o
personal taste.

How funny does it sound?

Sound effects are always difficuit to
describe — you've got to hear them. The

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

The etfect can be ‘improved by
switching from sinewave to triangle: if
you'ra not careful, you end up with a
cornpietely scramblnd signal. On the
other hand, using a low-frequency
sinewave produces a more ‘pieasant’
sound — the ring moduiatcr adds an
interesting rhythmic effect to the
original.

The chopper facility can be useful onits
own, producing a kind of 'robot’ or
‘somputer’ sound. When used in com-
bination with the ring modulator, the
most weird results can be oitained. in
the same way, combining frequency
medulation with the ring medulator can
be interasting: low medulation levels
produce a kind of vibrato effect, and
high rmoduiation levels — well. Try it} M
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