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INTRODUCTION 

The world of transducer techology centers 
around engineering trade-offs. Genera 11 y, the 
compromises are between the performance charac
teristics of the transducer and its environ
mental requirements or the constraints imposed 
by the phenomenon being measured. With aero
space accelerometers and dynamic pressure 
transducers, typical performance requirements 
are high sensitivity, wideband frequency re
sponse, and wide dynamic range. Common envi
ronmental problems are high and low temperature 
extremes, shock, vibration, moisture, base 
strain, and thermal transients. Constraints 
are typically size and weight. 

Most of these sensors utilize either 
piezoelectric or piezoresistive sensing ele
ments. While our firm manufactures both types, 
the intent of this paper is to describe the 
design and application of piezoresistive (PR) 
transducers. 

When designing PR sensors for aerospace 
use, we are generally seeking efficiency, i.e., 
high output per unit voltage applied, and wide
band frequency response st art i ng at de. The 
combination of these two factors is expressed 
as a "figure of merit". As a good start, PR 
silicon gages provide gage factors about two 
orders of maganitude greater than metal or foil 

gages. In both accelerometers and pressure 
sensors we achieve dramatically greater effi
ciency through the use of transduction elements 
which focus the dynamic forces at the tiny area 
where the gages are located. These cons i dera
t ions represent the main thrust of this paper. 

ACCELEROMETER DESIGNS 

The strain gage shown in Figure 1 is used 
in Endevco PR accelerometers. It is fabricated 
from a single piece of silicon. In use, it 
becomes one element of a wheatstone bridge 
circuit. 

Two factqrs are important in gage design, 
as it pertains to the transduction element. 
First, the gage's sensitivity with applied 
force increases as the active gage area is 
diminished. Therefore the active area of the 
gage must be as small as possible. Secondly, 

Figure I. Patented semiconductor strain gage with large 

mounting pads and narrow active neck 
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