Bipolar square wave generator
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There are several techniques tor  the reaner breakdown curinat s Ry V, =2 voits R, = 10K
generating a bipolar squars A more elegsnt lechaique R Rar Ry Ry Vu = Tvolt  RaR, = 10K
wéave with equsl positive snd involves the use of switches 10 trim pot

negative smplitudes using
operational amplifiers if the rail
voltages sre equal and opposite
and have the required tempera-
ture stability, then allowing the
autput to strike the rail voitages
is one possible method, though
the high frequency perfor-
mance of tha amplifier could
limit the rise and fali times of
the output waveform. Limiting
the output via back-to-back
zaners is another technique.
though care should be 1aken 10
salect zeners with identical
breakdown vollages and an
amplifier capable of supplying

sampla the requirad positive
and nsgative reference vaoit-
sges. A switching technique
using only a mingle ruference
voltage, as opposed (0 twoO
reference voltages for the tech-
niques mentioned above is
shown in figute 1.

FET switches 1 and 2 aie
operated at the required square
wave frequency. The output is
given by:

V. = Vi (1+RMR)-V,RMR, . 1
where V, = —-‘l’iﬁ’—:ﬁ‘— .
R.+ Ry+Ry+ R,

and
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if R, is assumed large snough to
prevent loading of the potential
divider chain. for equal positive
and nuegstive amplitudes we
have fcom equation 1.

(Vit V) . 00+RR) = 2V, ... 2

Becausa of possible loading
offects, it is practical to make R,,
Ry a trim potentiometer and
adjust it to obtain aqual positive
snd negative excursions. Vary-
ing the gain of the buffer amp-
litier varies the amplitude of the
output V,. Practical values for a
clrcuit used for conductivity
moasuraments of sea-water are

V, = 1.25 voits R,= 33K
Vg = 0.25 volts R, = 100K
V, = 2.0 voits R, = 300K

By disconnecting one swilch
and by-passing the other, it is
possible to accuretely set the
positive and negelive amp-
litudes indepandently using a
digital voltmeter.
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