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Isolation Barrier Precisely
Passes Transducer Signals

by Jeffrey A. Greenwald

Through the judicious use of isolation ampli-
fiers that incorporate transformer coupling,
you can design circuits that condition and
amplify low-level transducer signals. Such
circuits can precisely measure thermocouple,
resistance-temperature-detector and strain-
gauge outputs while providing common-
mode isolation in harsh environments.

Isolation amplifiers protect data-acquisition compo-
nents from potentially destructive voltages present at
remote transducers. These amplifiers are also useful
when you need to amplify low-level signals in multi-
channel applications. They can also eliminate measure-
ment errors caused by ground loops. Amplifiers with
internal transformers reduce circuit costs by eliminat-
ing the need for an additional isolated power supply.
And in many cases it’s possible to connect a transducer
to an isolation amplifier with only a few external com-
ponents. .
The transducers that you'll most often encounter in-
clude thermocouples, resistance temperature detectors
(RTDs), pressure sensors and strain gauges. These
sensors’ outputs usually require high amplification. The
sensors may also require some sort of external excita-
tion, and you may have to perform filtering or other
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signal conditioning to yield a useful signal. In some
cases, you'll have to offset the sensor’s output to place
it into the proper signal range for the data-acquisition
hardware. You can perform all of these functions with
rather simple circuits and precise isolation amplifiers.

The isolation amplifiers you use in these circuits must
have high enough breakdown potential to withstand
ground faults and thus prevent system destruction.
In many applications, you may be called upon to mount
pressure transducers and strain gauges on metallic
pipes and objects that are at different electric poten-
tials than those of your data-acquisition system. High
isolation comes in handy to break ground loops, to
reduce noise, or to otherwise allow you to measure
strain safely in the presence of several hundred volts.

The isolation amplifier needs to be able to respond
to out of range transients that may overload pressure
transducers. The AD208, for example, recovers from
5V input transients at a gain of 1000 in 5 msee without
damage. Overload often happens when a valve closes,
restricting the flow of fluid in a pipe. Since pressure
is proportional to force and inversely proportional to
cross-sectional area, the pressure rapidly rises to sev-
eral times the full-scale pressure. This effect is called
the water-hammer effect. The same condition is occur-
ring when your pipes make a banging noise after you
have shut off the water in the sink.

Possibly the most common transducer that you’ll use
isolation amplifiers with is a thermocouple. Thermocou-
ples are low-cost sensors, and can measure tempera-
tures over a wide range. Table 1 lists some common
types and their ranges. Thermocouples comprise two






