TIMBRE MobuLAToR - OpTron 1 ,
& 5 i e
iz Like. g variablessloge filtey,, the "Timhn%vﬂoﬁataﬁ T8t your.' emé‘ryday type of
rsym:hes:.zer module .
$le tone color of a signal. Iu fact, a VCF is 3 'tinbie modulator .
a speclal type .of timbre modulator - one which adds shazmonies to a waveformiof low
harmondd conteat (such as a sine ov triangle) . g truth be known, we developed this
clrcuit while, attempt:ing to do something else (which we will decline to nEniion ‘o,
logking undulyi Toolish), , » When wa féund that it imparted varisble harmop! t
sines and tridffgles 1t wag dbvious that wé had, arrwed iat a timb;ce modulator that “was
;i fuarz)* ways the counterpagt of the VCF (which works bes\l: for sawtootb,z waves and pulses).
The circult is quiter simplée ds can be seén By studping Fi: 1; It 1¢ baslcally_ a ‘_VCA
which difvés a zener diode input stage té an op-amp. The zemer Jlodes-prevent dighals .
of less Ehan-about. 3.5 volks from reaching the sutput of the moduled  Alternatively, the
the VCA cap bé zdded fo the :mput for pore comgl ¢ vaveformg, - With the’
frput’ ad iny, the fost dragiatic timber modulations Are achidved, but the VCA Action
i block(éd 56 andther VCA is needéd somewhere In the circuis (and ig of 'course, usually

ayailable)
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.. - The VCA circuit of the t:imbre modulato: is: formed by Al, A2, and A3 ih a matner
similar to that described in EN#63. 7% A .couple of things have been added. The 3.9%
resistor holds the VCA on slightly’ dn. the absense of an envelope. This assures that
‘the CA3080 1s not cut off when the envelope 1s low, as this condition would ctherwise
pin the output of AZ. Ihe capacitor: in the feedback loop of A2 is just to prevént a

.-8light oscillation that appeared on_occasion, but otherwise has ne function. Ihe -
output of A2 drives the input 51gnal (as controlled by the VCA) through the shaping
network into the output summer Ad. ~ In order for & signal to get through this network,
the amplitude must be in excess of about 3.5 volts. Thus we are center clipping the
‘Input waveéform as can be seen from Fig. 5a. which shows a sinewave input. Here we have
assumed that the two shape controls are set to approximitely the same value, otherwise

_.-the, output would not be syu:metrical A case where the two controls are not set the

- same is shown by Fig. 5b~

+

/’“'\ N N
~_ NS

| FIG: 5& SINE WAVE INPUT AND QUTPUT OF TIMERE MODULATOR, ADD INPUT SWITCH OPEN -
1 S N o o 7 N

Also like a VCF, the timb;'? modulator is.concerned with controlling
ike présent devi.cé is

FIG. 51‘1 SINE WAVE INPUT AND OUTEPUT, ADD' INPUT SWETCH OPEN, SHAPE CONTROLS UNEQUAL
EN#T2 (15) )




- TUBy fH, thé WoSt interesting efFedts WIEH the tiabic modulafor are achieved: with »

the INPUI ADD switch closed. With the gwitch closed, and the envélope at zeroy the :

fnput waveform is passed to the output. Now, as thé énvelopd rised, what is basleally

an inverted Version of the input begins ré appéar it the qutput of AZ: This would -
normally candel the fpput if it were added to the output summer, but heére it mist first .
pags through the shapc network. This leads to some very interesting results. An {
éxuriplé of what onie can ekpect is shown iniFig. 6 bilow.

When the envelope 1s low, thé input triaiglé pisses thiough ungltered. TWhen tha
euveldps rises, the first thing that will ger through the shape netirork is the peak of
the triangle. With the shape contxol pets set. to about 10k éach, this means that the
peak of the triangle will start to cancel (and indeed dut deéper into} the peak of the
input triangle, resulting in the wavefoiw Seen in the second line of Fig. 6«  Wikh 2
further '¥ise of the envelope, we eventually artlve at the hiddle Waveforin of Fig. - )
While this 1s not 4 perfect wavefoim, it is very close to being a trfple frequency }
version of the original €rianglé input .’ [This of coursa suggests a meéthod of firequiency
tidplify a griangle with a non~voltage-controlléd version of this circwiti] As the -

- goyelopecolipihues to xise, the cupput takes on thé form shown by theé Fourth and Fifen
- 1Ip8570f FiEy 64, The £1fth lite {5 net wilike a square wave, and can be made to look
moxye aitd more like a square wave by decreasing the resistance of the two SHAPE pots.

BHus, we. have a device which starts with a waveform of low h‘a;ﬁmvﬁi&: content, and - |
greatly. incrgages and alters this coatent as a control envelope rises. The dffect is :
much I1ke that achiieved with a lowpass VCF aud & wavefsrs of ‘high Hermonfé aontent.

- The hdrmbric evolutions are not the same as ore gets'with a filter however, so the
timbre modulakor should b& a useful addirion. It can also be used iIn pardllel witha
VCF (using the neglected sinewave Sutput for exdmple) and thé’ two tesults caq’ be mixdd..

v

FIG: 6 OUTPUT OF TIMERE MODULATOR, ADD-INPUT SWITCH GLDSED
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