H

The bistable draws a current of about
12 maA only the largor part uf which flows

The frequency of the gencrator presented
here 15 determined by integrators 1C1D
and ICEc An integrator has two properties
that are used in this design Firstly therc is
a phase shift of 90°botw cen input and out-

through the LED
Capacitor C2 ensures that the bistable

SINE WAVE GEMERATON

put {ignoring for the moment the non-

ideal behaviour of the opamp). and sec-

ondly, its amplification is =1 {i e . inversion

of signal), prov ided the frequency
}=1/2rRIC]1
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ts reset when the supply is switched on
after that the LED must thus be out [ ]
U Ruffdh

()4

Cascading two identical integrators
will thus result in an overall phase shitt of
180° and an amplitication of unity (pro-
vided the frequency is 1/2nR1CT): an ideal
basts tor an oscillator
The two integrators are connected in

the teedback circuit of an amplifier whose
gain is determined by the amplitude of the
output signal Conscquently. the gencrator
has a rcasonably stable output voltage (at
alevel of about 45V p-p)
With the values of CLICEH) and R1 {R1)
as shown in the diagram, the output has a
frequency of about 300 Hz The frequency
may be varicd by replacing Rl and RY by
a stereo potentiometer To keep the fre-
quency setting within bounds, the overall
range of this potentiometer should not cx-
ceed a decade
[ he maximum attainable frequency is
about 5 kHz Distertion is not greater than
0 1% The current draswn by the gonarator
is only a few milliamperes
Finally. the M348 is a quadiuple 741;
itis thus possible to comstruct the genera-
tor from four 74s ]
(G Boddinglon)

ERECQENCY DOUBIEY ‘e 5

It is often required that the frequency of a
signal be doubled: modulatot /demodula-
tor chip LM1196 is an ideal basis tor this

From trigonometry it is well known
that

Zsinxcony = s5in2x
and

sin? = 1-cos2x .

These cquations indicate that the prod-
uct of two pure sinuseidal signals ot the
s Iregue ey i one signal of double thal
trequency The purity of the original sig-
nals is important: composite signals would
give Tise to all sorts of undusired product

Fhe TS0 can proess ondy sipnaks of
nal groater than 25 mV: abosc tol serious

Internat circuit of the LM1496.

distortion will occur The design is there-
fore provided with a potential divider at
its input This makes it possible, for in-
stance, to arrange for a 500 mV input sig-
nal to result in a signal of only 25 mV at
the inpul of the TM Y6

fo provide a sufticieatly high output
signal. the output of iC1 is magnitied by
opamp [C2, which is connected as a non-
inverting amplifier Since the vutput of 1C1
conbains o d ¢ componcnl of about 8 V. L
coupling between the two stages must be
via a capacitor. C1

With « alues of R15 and R1é as shown,
12 pives an amplification of 16 4 db)
The ovaall ampiilication of the dreail de-
pends on the leved of the input signal: with



