
Comparing Pressure Transducer Sensing Technology  
Capacitive Sensing  

Capacitance is a measure of energy stored between two conducting 
plates or electrodes holding an opposite charge. 

Capacitance varies according to the strength of the charge, the 
distance between electrode plates, and the size of the plates. By 
keeping the charge between capacitor plates constant, you can tell 
how far one plate is from another by measuring the voltage between 
them. 

Increase fluid pressure deflects the diaphragm (electrode plate), 
either closing or increasing the distance to the other plate, which 
changes the charge between plates. This simple approach proves 
both accurate and reliable, and offers many benefits over measuring 
pressure with strain gauges. 

Capacitive sensing elements are stable because they do not rely on 
an intermediate element, such as a strain gauge, to produce an 
output. They are also simpler and more reliable than bonded strain 
gauge elements because they require no adhesives, which can 
produce self-imposed strain from differential thermal expansion. 

Media compatibility problems of integrated strain gauge transducers 
are avoided in capacitive transducers because the sensing 
diaphragm (electrode plate) can be constructed of stainless steel, 
ceramics, or other chemically non-reactive materials. They also 
accommodate a wide range of temperatures. 

Capacitive elements also produce a stronger output than strain gauge 
elements. Some signal conditioning is still required, but requires less 
amplification. Less amplification means error becomes a smaller 
portion of the output signal. Ultimately, accuracy is improved. 

EMI and RFI can generate stray fields, introducing electrical signals 
that controls may "confuse" with the actual transducer output. Unlike 

Strain Gauge Sensing  

Strain gauges are widely used to measure, electrically, how much a 
material shrinks or stretches in response to an applied force, torque, or 
stress. 

Strain gauge pressure-sensing elements use a diaphragm combined with 
a strain gauge to generate an output signal representative of the fluid 
pressure. 

Bonded strain gauge sensing elements use an adhesive to attach the 
strain gauge to the diaphragm. Problems arise with this design because 
the adhesive often has a coefficient of thermal expansion (CTE) different 
from the diaphragm and strain gauge. So if pressure remains constant, 
but temperature changes dramatically, the adhesive may expand or 
contract more than the diaphragm. 

The differential expansion could impose a strain on the strain gauge that 
would produce a different output signal even through the pressure did not 
change at all. Over time, this self-induced strain can permanently 
degrade accuracy. 

Furthermore, millions of expansion and contraction cycles can weaken 
the adhesive bond. In most cases, this deteriorates accuracy, but in 
extreme cases--especially when aggravated by heavy vibration--the bond 
can fail completely, rendering the transducer useless. 

Integrated strain gauge sensing elements are designed with the strain 
gauge embedded in a diaphragm made of silicone or other material. 
While they avoid adhesives--and the problems associated with them--
integrated strain gauge sensing elements compromise the fluid 
compatibility common with stainless steel diaphragms. 

Diaphragms of silicone and other materials are attacked by a wide variety 
of chemicals found in industrial fluids.  They also accommodate a 



strain gauge elements, the high level output signal produced by 
capacitive type sensing elements is insensitive to low or moderate 
EMI and RFI, maintaining the integrity of the output. 

Capacitive-sensing elements can also withstand millions of full scale 
pressure cycles without affecting accuracy because they do not suffer 
the same effects caused by the use of adhesives. 

Performance of pressure sensing devices is affected by their design 
and technology. When compared to strain gauge sensors, capacitive 
sensors produce highly accurate, stable, EMI/RFI immune pressure 
transducers that meet performance requirements. 

  

narrower range of temperatures. 

Even if chemical incompatibility does not cause transducer failure, it can 
change the physical properties of the diaphragm, which degrades 
accuracy. 

Both types of strain gauges sensing elements produce relatively weak 
output signals. This means that weak or moderate EMI and RFI can 
degrade output. 

 


