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Despite what e average audicphile will t2i vou, noise can ba useful.
This noise generator witl: sampie and hold facility is the basic building
block for Project 80 sound effects. Design

ant development by Charles Zlakey. )

B, !oise sources are essential for the synthesis of many
V348 sounds. These range from musica! iusiruinents. such as
I N pipe organ and percussive devices, to naturai sounds
like wind, rain and surf, and to man-made soundls such as
“~steam engines, explosions and gunfire. T.:2 80-12 module pro-
= vides white noise, which has the characteristic hissinz sound,
pink noise, which is deeper in intensity, and a low frequency
noise (sometimes referred to as red noise). Tha low frequency
noise may also be used as a random modulating source.

A sample and hold circuit, also incorporated, allows ex-
*ernal sound sources to be sampled and converted into con-
«ol voltages for, say operating a VCO. The sample and hold
unit, therefore, provides a means by which the synthesiser can
play itself.
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MNoisy Nexrworks
In this design white noise is produced by reverse biasing
an NPN transistor, since this method preduces a wide band-
width. The main problem with this technique is the low
amplitude of the noise and often the need to try several tran-
sistors to attainthe desired amplituda. This has been iargely
overcome by using a twe stage amgiifier, ICla and ICib,
which allows the overail gain tc ve varied between about 100
to 5700 times. As an additional safeguard the transistor is
mounted in a socket to facilitate trying other devices, should
the amplitude prove insufficient. White noise is defined as
. having equal energy per cycle and pink noise equzl energy per
.octave. To derive the latter requires the white noise to be
filtered at — 3 dBJoctave and, since filters usuaily have slopes
f6 dBJoctave, a 3 dB type has to be approximated. Note that
ther variations in noise colouration may be obtained byfiiter-
ing the white or pink noise with Project £9 filters 80-6 or 80-7.
IThe low frequency noise is obtained by low pass filtering the
pink noise using a6 dB/octave filter with a cut-off frequency of
about 16 Hz (constructed arcund 1C1d). The white and pink
.vise outputs will be in the range 5-10 V pp while the low fre-
.uency noise is 10 V pp.
The sample and hold circuit uses the principle of gating a
FET, Q2, on and off and storing the sampled voltage on C16,
iwhich is buffered by voitage follower IC5b. FET gating is
achieved using a CA3140E, configured as a comparator such
+hat a positive clock pulse will cause it to go high (about 13 V)
.iind allow the signal through to be stored on C16. When the
#lock pulse is near zero, 1C4 will swingtoabout-14_V and gate
}{he FET off. If the.signal being sampled is varying rapidly in
:implitude, it is essential that the clock pulse be short othes-
iZ¥ise the output will not be in discrete steps but will follow the
gariations in signal amplitude whiie the clock pulse is high.
The internal clock in the 80-12 uses a CMQOS 555 timer
L‘ftmse sampling rate may be varied frem about 1 cycle per
¥ Sto 25 Hz. The pulse width is adjustable and the output
~,0m the clock, buffered by IC3, is available for use as, say, 2
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synchronising trigger on an ADSR. Provision is imade for using
an exiornal clork and the pulse output froa. the 80-2 VCO or
80-3 VCLFO s cuitable.

Achievin: the desired results depends o.1 the <lock rate
and the amplitude of the signal being sampled. The latter may
be attenuated by RV2. Additionally, when using a VCO as tie
clock, the pulse width is another variable for special effects.

Construction And Sefting Up
Setting up the noise generator is simply achieved by ad-
justing PRT to obtain the desired amplitude. This may be done
in three ways: (a) using a DMM on the white noise outout and
adjusting PR1 until a reading of about 1V8 to 3V2 is cbtained
on the AC range; (b) using an oscilloscope and observing the
white noise output while adjusting PR1 to obtain a peak to
peak output of 5710 V; or (o connecting the cutput of the low
frequency roise at R16 to a DC voltmeter and adjusting PR1
until occasional readings of about - 7 V are obtained when
observed over a period of a few minutes. \With most analocuse
meters the above readings will be approximately halved. With
some transistors it may be possible to obtain the correct
amplitude of the white and pink noise by increasing the gain
with PR1, but the amplitude of the low frequency noise wiil be
too high. In the latter circumstances the best approachis to try

.another NPN transistor rather than alter the value of R14.
Only one adjustment is required in the sample and hold
section, namely, to adjust PR2 to obtain a short pulse output
from the internal clock based on IC2. This adjustment should
- be made in the following sequence:-

a) Connect the low frequency noise output to the signal input
of the sampie and hold with RV2 fully clockwise. sz
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h) Connact the output of the saraple and hold tc a YCO with
the coarse frequency contrel sat to mid position anc one of .
the waveforms connected to an amgliifier.

c) Set RV1 (clock rate) to zbout 7334 rotation wisich should
give a sampling rate of about 2-3 Hz.

d) Turn PR2 fully anti<lcckwise and switch power on.

e) After a few secongs delay slowly tum PR2 clockwvise untit
the VCO output starts changing frequency in a step-wise
manner.

-f) Finally check that the VCO continues to change stepwise
over the full range of the internal clock (RV1) and if
necessary turn PR2 further clockwise untif this is achieved.
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Fig.1 Circuit diagram.

HOW IT WORKS

Revarse Liasing the NPN transistor, Q1, will generate noise atits base-
emitter junction. The few millivoits of noise at the cutput of Q1 hasto
be ampiified to the levels recuired for the syntheciser and this is
achieved with two AC coupled non-inverting amugiiiiers conficured
around IC1a and IC15. The g2in of IC1a is fixed at about 56 whiie the
gain of the IC1b amplifier may be adjusted from 2 to 102 by means of
PR1. The overall gain of the amplificr seciion may, there{ore, be varied
from 113 to 5760 times. The amplified white noise is avaiiabie via R9.

To obtain pink noise it is necessary to filter the white noise by -3 dBloc-
tave and a close approximation over the audio ranzge is oblained with
the active filter buiit around IC1c. R11 and C11 form a first order low
pass fiiter with a cut oif frequency of 683 Hz, while R12and C12are an
augmenting integrator which has =n output proportional to the input
signzl added to an output proportional to the time integral of the input
signal. The frequency response of the latter is relatively flat above
about 1 kHz and below this frequency the incoming siznal is at-
tenuated at a rate of 6 dBjoctave. The combination of 217/C11 with
R12/C12achieves the- 3 dBjoctave response and the pink neise cutput
is available at 213. The low freg y noise is obtained by using a first
order low pass filter with a cut nif {requency of about 16 Hz and this is
obtained with IC1d, R15 and C13 with the output being available via
R16 and C14.

in the sample and hold network a signal is applied to the source
of FET, Q2, via IC3a configured as a voltage foll andd whose signal

input may be attenuated by RV2. When Q2's gatois positive, the zignal
passes through and the voitage present at the signal input witl change
the vo!tage on C16 accordingly. If Q2 is gated off the last voltaze on
C16 is held, since leakauge is kept low by bufiering it with 2 voitage
foilower based on IC50. By sampiing the input for only very shori dura-
tions, the voltage on C16, available at R27, wiil be a series of discrete
staps which may in fturn be uséd to control voitage controiled
© modules. The negative to positive voitage transition for gating Q2 on
for sampling is obtained with 1C4 configured as a comparator. Witha
near zero voltage at the non-nverting inbut of 1C4 its cutput wili be
close to the negative rail voitage of - 15 V and Q2 wiil be ofi. Whan a
pozitive pulse is applied to the noneinverting input then IT4 goes
positive (about + 132 V) and tums on Q2 50 that a sample of the signal
voitage can be taken and stored on C16. Tirz internai clock used to turn
Q2 on and off via I1C4 is based on CMCS 555 timer, IC2. The nin con-
figuration and operational features are the same as a bioolar 555 but
the CMOS version has advantages in terms of power consumpiionand
absence of crowbsring the power supply during e outppt iransition.
A co ional astable coniiguration is used and, while D1 ailows a
wide range of duty cycie, thie main adjusiment for the litter is the ap-
plication of 2 pusitive voltage to its ccalioi voltage input, pin 5, via
FR2. The output of ihe timer is buffered Ly 1C3 so that it may be vsed
for external synchronisation purp: The output also gocs via an
SPDT switch, SW1, to comparator 1C4. The switch allows external
clock sources to.be used. .
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tig.2 Component overlay L_ l
PARTS LIST -
Resistors ¥4 W 5% carbon Capacitors PR1 100k carbon
R1,18 47k Cc1,2 470n polyester PR2 470% carbon
R2,6,15,19,22,23,25 © 100k C€3,4,56,13 100n polyester Semiconductors .
3,4,26 TMO c79 22u 25V PCB electolytic  ICT LM248N
RS 18k (] 470n MKH polyester 1IC2 ICM7555 IPA
R7,8,9,13,16,27 1k0 C10,14,15 1u0 MKH polyester 1C34 CA3140E
R10 22k C11 2n2 polystyrene iC5 TLCB2 CP
R11 120k C12 22n polycathbenate D1,2 1N4148
R12 15k Ci6 220n MKH pulyester 1 BC548
R14 39k Q2 2N3819
R17 8k2 Potentiometers{Trintniers Misceltaneous
R20 3k9 RV1 4M?7 linear Sw1 SPDT miniature tuggle
R21,24 10k RV2 100k linear Transistor holder







