Robert Penfold

he popular Maplin "Syntom” and

“Synwwave” projects are capable of

synthasising a wide range of per-
cistive sounds, such as drum and
hand-clap sounds. The only obwious
gap in thelr “repertoire” = metallic
chiming sounds similar to beatls, gongs,
ete. The © hime™ wnil has been
desigrmd to il this gap, and it has also
been designed to match the “Syntom”
and “Synwave” units. It can be triggered
by tapping the case (or striking a drum
on which the unit is mouned) or using a
5 valt positive trigger signal. The en-
velope shaper has a2 fast attack time
and & decay time which can be varied
from about 50 milliseconds to approx-
imately 5 seconds, The other three
controls are a straight formard tom-
bined woluma and on/off type, plus
separate frequency controls for the heo
cacillators. The latter give a wide oper-
ating range of aboast 100HZ to TkHz so
that a wide range of effects can be
abtained. The ouipd signal level is up
1o about 5 volts peak o peak from & low
impedance sowrci, which is mora than
adequate fo drive sy nnrrml pOWeT
amplifier.

Block Diagram

A ring modulaior and two audio
oscillstors are used to generate the
basic sound signal, a5 can ba seen from
the block diagram of Figure 1. A ring
modulatar is a form of miser, but it is
more like the mxer circuits wsed in
superhet radio receners than a normal
Aedio mixer. In other words, it hater-
odynes the two sels of put fre-
quencies o produce sum and diff
erence freguencies at the output, For
example, a8 1kHz signal at one input
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Figurs L. Synchime thock dagram.
would combing with a SkHz signal at

the other input to give outpuf fre-
uancias of gkHz (GkHz — LkHz) and
gltHz{Ekl-lHlkHz}l.

= A g modulator is a8 double
balanced miner, which simply means
that both of the input signals are
batanced or phased ouf at the output so
that only the sum and difference fre-
guencies appear at the output In
practice there |5 some breakthrough of
the input signals &l the output, bul this
is nepd really of any great significance.
The important thing is that the new
frequencles ated by the mixing
action should be the dominant part of
the output signal,

With most instruments Lhe piteh of
the sound produced is. debermiined
largetiy by a single dimangion, such as
the length of a string or a tube. This
gives an cutpul spectriim which con-
gists of 8 fundamental signal phus
harmonics of this sipgnel. Instruments
which use metsl resonaters. are often
nwo dimensional (plate-like) o three
dimensional (bell-like) objects which
consequently have more than one
fundamental frequ * fnd rriech-
anically produte a of hreterodyne
effect. A ring modulalor Téd by teo

ascillators  therefore  gives a
electrical analogy of & metallic instru:
ment, and this system generates the
desired [ypes of sound.

In ordar to pbtain a realistc per-
puasive sound it s esse
switable ervelope shaping
fast attack, pliss relafively slow decay
time is sdequate, and this is obtained
using an-amplitief dfving a rectifer
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changes the capacitaor in the smoothing
circuit. Thedischarga rate 15 controdied
by a wariable resistor, and this hasa
value which snabdes a vary long dis
charge time to be achieved if Gesired.
The output of simoathing circult s fed to
thie confrol input of a V.C.A which g
used to process the output of tha ring

modulator before it is fed to the output

sockel.

The Circuit
Figurg zmrmmm
diagram of the "Synchime” unit
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Figura 2. Syre=hime creuit disgraen.

Thea twi gusdio oscillators are based
on the two sectons of 103, and a wedl
known gacillstor configuration is used
here. The output is 8 roughly square
wirvearrn, and this seems to give good
results in the present application dus to
the strong harmenics which produce a
complen signal at the output of tha ring
rrnduiator.

iC2h s one section of an LM13700M
dual tramsconductance amplifier, and
tms is the main component of the ring
The - of €3k =

i 1] tn tha a ier bias inpul

I% via RI15. ﬂmgh’drr is neaded
bm:mu it is the bias current fed to
IC2h that determines its gain, and not

the control voltage. Adding R15 in
!-ET'IH with the amplifier bias input

gives a bias current that is roughly
mnatmhﬂmhﬂ voitage, and
gvas the reguired woltage controbied
operation,
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Figura 3. PCH layend.
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geterate the new frequencies
output There is fittle breakthrough
the signal fed tothe amplifier bias input
and there is no need io add any
components to phase out this signad.
The sami is not true of the signal fed to
the wverting nput of the modulator,
and this does need to be balanced out.
This s achieved by including R14
which feeds some ol the input signal to
the oulput of the transconductance

amplifier. As the signal i$ inverted

through the amplifier this gives the
required cancelling, and the value of
R14 is chosen to g & high degree of
attenuation with the input to R15 at its
average lewal,

Of course, the signal from 1C3a s
not totally blocked from the output.
When the signel to the amplifier bias
imput is higher than its average lawef the
Bain of the transconductance amplifier
increases and its output impedance
reduces. This increases the sgnal from
the amphifier and decreases the signal
obtained via R14 so that the circuif s
uribalanced. Simiarly, if the sipgnal o
ihe amplifier bias input falls Balow ity
average level, the gain of the amplifier
reduces, its' output impedance rises
and the signal obtained by way of R14
increases 50 that the circuit is again
unbalanced. This provides a proper
rirg mvsdutator action with a shkgnal
applied to just one input producing no
significant outpul, but the mixed signal
baing produced if both inputs are fed
with & signal.

R16 i the discrete losd resistor for
the emitter folkower buffer stage at the
outpast of IC2b. From here the signal is
coupled by R 13 tothe inputofthe V.C.A,
This uses the other section of IC2 a4 a
straight forward V.C.A. which has its
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ALL DIMENSIONS ARE =5 n
S L 1W WILLIMETRES {mem)
Figure 4, Cost driieg detadls. .
owtpul Com to output socket SK2 Other dual cperational amplitens such ponents will be made. When the board
mrfmwmmmmfm. 24 the 14580 and LF353 cannob pro- isinstalled in the case there is in-

IC1a is wsed &5 the input amplifier
and i has Micl directly coupled to its
rverting imnput. This i@ acceptable as
the microphone is a crysial type, and it
is actually a crystal earphone which i3
inaxpensive but adequate for this appli-
cation. B2 has been made quite high in
valug to gve good sensitivity, bud if
necessary 1he value of this component
coubd be changed to match the send-
tivity of the unil to that of & Syntom or
Syrwave wnit.

R1 biases the non.inverting input of
IC1a to the negative supply rail so that
the owtput alss assumes this level
under quiescent conditions. Negative
input half cycles from the microphons
drive the ouiput of 1IC1a positive, bt
pegative half cycles have no effect. The
trigger signal is applied to the non-
ireerting input via Cl, and a positive
irput pudse therefore gives the required
positive owtput from ICla C1 is in-
cligded so that long input pulses are
effectively shortervsd and do not hold
the ervebope shaper “open’.

D2 enables ICLA to charge smoocth-
ing capacitor T2, but C2 from
discharging into 1ICla. i cam only dis-
charge through R3 and Rv1. and RY1
trerafone controls the discharge (decay)
time of the circuit. R4 and C3 prevent
the circuil from aving an excessively
fast attack time which would cause a
loud *click™ each tirme the unit was
iriggered. IC1D is the buffer amplifier
which ensures that the smoathing cir-
cuit Feads into a suitably high in
impedance. Mote that the CA3Z40E
device used in the 101 posdion has a
ckazg A output stage which enables s
output to gowithin a few mdkvolts of the
negative supply radl so that the V.C.A, is
cut off under guiespent comditions.

4

duce a low enough output voltage and
will mot operate proparty in this circuit,

Construction

Details of the printed J:Iﬂ,‘.:l.ﬂ'l and
wirtng are shown in Figure 3, Thlm
ofthe bu-rm: such that encwding
COMPanents oCcurs in several places
buit this is inevitable gen tﬂlmq'l'lber
of componenis and the size of the
board. However, construction of the
board is ol difficull provided the
specifed bipss of capacitor ara used
and the small components are Titted
into place first. 10 has a PMOS input
stage and it should therefore be fitted in
an B pin DL sockat: The normal MOS
handiing should  be
observed whendealing with this device.
Veroping are iledto the board at points
where connections to the mecrophone,
battery, and other off-bosrd com-

sufficient raom (o take wires ovar or
urder the board, and connections from
By off-Board companents have to be
made to the underside of the board.
Eithar double sided pins must be usad,
or single sided pins inserted Trom the
component side of the board must be
frtted,

There is only just anough space for
all the companers |naide the case, and
iha layout is wery critical. Figure 4
shows the correct positions for the
cantrols, sockets, and microphong, and
it Is advisable to follow this as closely
and aceurabely a5 possible. The micro-
phone, asexpéatned eariier, 1 aclually a
crystal earphone, The transparent sec-
tiom of this s unsc rewed from the main
section and discarded. The screw al the
raar of the unit is removed togathar with
the rear covar wihsch will come away
with this screw. This screw is then used

Cortinued on page [ 1




SYNCHIME Continued from page 4
to mount the microphone inside the
case.

The printed circuit board fits into the
top set of horizontal mounting rails in
the case with the component side
facing upwards. it will probably be
necessary to angle C7 slightly inwards
so that it fits under one of the corner
mounting pillars of the case. Before
finally fitting the board in place com-
plete all the point-to-point style wiring.
There is space for the PP3 size battery
to fit between the sockets and the
microphaone, and a piece of foam mat-
erial can be used to wedge this firmly in
place.

Testin _
With SKZ coupled toanamplifierand
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the volume control advanced, tapping
the unit should give an output, and
using RV1 it should be possible to
control the duration of each burst of
output signal. The two pitch controls
can be a little confusing at first, and it
has to be remembered that the main
output signals are the sum and dif-

fererice signals produced by the

fundamental frequencies. of the two
gscillators. The fundamental fre-

guencies themselves appear at the
output at a very low level, and might not
be apparent at all.

In practice this means that quite a
low pitch can be obtained if both pitch
controls are set for a high output
frequercy, since the difference fre-

quency might then be just a few tens
of Hertz. With a little experimentation
you should soon discover the types of
sound that are produced at various
control settings. At most settings of the
pitch controls the output sounds guite
discordant, but with the two oscillators
set some rmusical interval apart, normal
chime type sounds will be obtained,
Good effects can be obtained with the
two oscillators just fractionally off-tune,
so that a low frequency beat not is
obtained. At most settings of the fre-
guency controls the output signal
contains a wide range of frequencies,
and fitering the output signal can
expand the range of effects that can be
obtained. :
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A complete kit of all parts is
Order As LK15R (Synchime Kit)
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