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Pressure transducers and accelerometers that make use of semiconductors
strain gages or have strain gages diffused on a silicon diaphragm cannot be
used with a bridge balance network if one wants to achieve thermal zero
compensation. Thermal zero compensation is compensating for the change in
output due to temperature only, and is typically t 1.5% of the full scale
output for-a temperature changé of 100°F. The reason for not ﬁsing a bal-
ance network is the way in which the transducer is thermally compensated,

’ There are two ways'to obtain thermal zero compensation with a semi-
conductor transducer: either match each individual gage to each other, or
trim one-half of the bridge to match the other half of the bridge. It is

the latter that is easiest to do aﬁd the method the manufacturers use,

To match the bridge halves two resistors are added, one in parallel,
and one in series (Rp and RS) to one-half of bridge (Figure 1) to match
the other half, The values of the resistors depend on the individual
transducer, but typically Rp is 50,000 and Rs is 102, The resistors used
are temperature insensitive therefore they can be located either internal
or external of the transducer, depending on the users requirement, The
two resistors are called a temperature compensation module,

If the transducer is subjected to a temperature change with no applied
pressure and the bridge output monitored, one finds the out?ut due to
temperature is low: approximately 2 to 3 millivolts, depending on the
full scale output,

But if the transducer is connected to a bridge balance network and

the bridge output again monitored, the output can be many millivolts, as
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the balancing network is effecfively shunting the compensation module and
thereby overcompensating the bridge (Figure -2), The amount of overcompen-
sation is a function of the value of éhe balance potentiometer,

To demonstrato the effect of the bridge balance network, three
pressure transducers of different pressure ranges were subjected to a
change in ;emperatﬁre-of approximatcly 100°F above ambient with and
without the balance potentiometer in the circuit.

Each transducer was mounted on an aluminum block with a 00,0005 inch

thermocouple between the transducer and block., Each transducer was allowed

a minimum of thirty minutes warm up time, Excitation voltage was as re-
commended by the manufacturer, The transducer output was plotted versus
temperature with X-Y recorder, From the six plots, Figure 3 through
Figure 8, the effect of the use of the balance potentiometer can easily
be seen, 'Although the transducer in Figure 3 is out of the manufacturers
specification to begin with, the cffect of bridge balance is still appar-
ent,

Even though the zero temperaturc compensation claimed by the manu-
facturer is not met when the balance potentiometer is used, the transducer
can still be used to obtain data. Since 99% of the transducer signal
conditioners at thc Laboratory usc a bridge balance potentiometer, one
should use caution if a semiconductor transducer, elevated temperature,
and a bridge balance potentiometer are used together. If in doubt a test
in the laboratory can determine thg error of using the transducer with
a bridge balance network.

fhe author wishes to express his appreciation to the author for help

in conducting this test,
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