CONDITIONING

Electronic signal and power condi-
tioning structures govern or modify the
functional transfer behavior of sensor
systems...

Interacting with neighboring instru-
memts through energy transferring trans-
actions, elsctronic signal conditioners
function to transfer a sensor's electrical
output into a communicable signal com-
patible with recorders or analyzers.
Sometimes called moditying transducers,
they amplify, attenuate, filter, standardize,
limit, debias, clamp, check, calibrate, iso-
late, reject, convert, compensate, drive or
monitor.

Power conditioners function to transfer
raw electrical power into regulated voli-
ages or currents for exciting sensors and
pawering amptifiers.

In the piezoelectric systems illustrated,
a charge or voltage-type isolation ampli-
fier with an ultra-high (10 000 000 000
ohms) input impedance and a relatively
low ouiput impedance (10 chms) is re-
quired for a valid low-frequency measur-
ing transaction. If directly connected, the
charge signal from the crystal would
quickly ieak away through the input resis-
tance of the analyzer,

Both charge and voltage-type amplifi-
ers employ a capaciter to convert charge
into voltage according 1o the law of elec-
trostatics: E = Q/C. They differ primarily
in the location of this capacitor, External
charge amplifiers offer control of the
capacitor discharge time, whereas, ICP
voltage-mode sensors seal the trouble-
some ultra-high impedance amplifier and
cable components within the sensor case.
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Basic ICP (integrated-circuit-piezoe-
lectric} conditioners power the sensor
over the signal lead, debias the ouiput
signal and indicate faults. The meter
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indicates red for short circuits and yellow
for open circuits. Exciting the sensor with
constant current power permits iwo-wire
operation over coaxial or ordinary cable.
The power supply voltage limits the posi-
tive-going signal excursion, which has
been extended to over 10 vols in the
newer models. Some commercial analyz-
ers now feature built-in ICP conditioners.
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The low frequency, quasi-siatic behav-
jor of ICP systems is determined by the
sensor discharge circuit and by AC cou-
pling circuits in the conditioner or ana-
lyzer. Both of these circuits behave the
same. They funciion as high-pass filtars
10 block the transier of DC signal cempo-
nents, aliowing unattended drift free AG
oparation.

The high-frequency response of ICP
sensor systems depends upon the behav-
ior of the senscr's mechanical structure
and electronic low-pass filters in the
sensor, conditioner or analvzer. The

frequency response of an accelerometer
with a buiit-in charge-driven filter located
ahead of any amplifier is illustrated.
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Because of the automatic rezeroing
action of the discharge circuit eliminating
static signal components, piezoelectric
sensors generally measure relative to the
initial level for transient events and rela-
tive to the average signal level for repeti-
tive phenomena. Sometimes the slow
action of these circuits is mistaken for zero
drift by impatient aperators. Gertain situ-
ations usually require special or modified
signal conditioners, such as: {1) driving
long cables with shock or blast signals,
{2) manitoring zero-based repstitive
events, (3) reiecting ground-loop noise, {4)
operating in hazardous environments, (5)
testing transfer behavior at very low fre-
quencies and {6) operating at very high
temperaiure,
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