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TOPIC NAME- Transducers 

 

INTODUCTION- A device which converts a physical quantity into the proportional electrical 

signal is called a transducer. The electrical signal produced may be a voltage, current or 

frequency. A transducer uses many effects to produce such conversion. The process of 

transforming signal from one form to other is called transduction. A transducer is also called 

pick up. The transduction element transforms the output of the sensor to an electrical output, 

as shown in the Fig.  

 

 
 

A transducer will have basically two main components. They are 

         1.Sensing Element 

  The physical quantity or its rate of change is sensed and responded to by this part of the 

transistor. 

  2.Transduction Element 

   The output of the sensing element is passed on to the transduction element. This 

element is responsible for   converting the non-electrical signal into its proportional 

electrical signal.  

 

There may be cases when the transduction element performs the action of both 

transduction and sensing. The best example of such a transducer is a thermocouple. A 

thermocouple is used to generate a voltage corresponding to the heat that is generated at 

the junction of two dissimilar metals. 

 

 

 

 

 

 

 

 



 

 Classification of Transducers  

 

The Classification of Transducers is done in many ways. Some of the criteria for the 

classification are based on their area of application, Method of energy conversion, Nature 

of output signal, According to Electrical principles involved, Electrical parameter used, 

principle of operation, & Typical applications. The transducers can be classified broadly 

i. On the basis of transduction form used  

ii.  As primary and secondary transducers 

iii.  As active and passive transducers 

iv.  As transducers and inverse transducers. 

 

 Broadly one such generalization is concerned with energy considerations wherein 

they are classified as active & Passive transducers. A component whose output 

energy is supplied entirely by its input signal (physical quantity under 

measurement) is commonly called a „passive transducer‟. In other words the 

passive transducers derive the power required for transduction from an auxiliary 

source. Active transducers are those which do not require an auxiliary power 

source to produce their output. 

 

 

 

They are also known as self generating type since they produce their own voltage or current 

output. Some of the passive transducers ( electrical transducers), their electrical parameter 

(resistance, capacitance, etc), principle of operation and applications are listed below. 

 

Resistive Transducers  

1. Resistance Strain Gauge – The change in value of resistance of metal semi-conductor due 

to elongation or compression is known by the measurement of torque, displacement or force. 

 

 2. Resistance Thermometer – The change in resistance of metal wire due to the change in 

temperature known by the measurement of temperature. 

 

 3. Resistance Hygrometer – The change in the resistance of conductive strip due to the 

change of moisture content is known by the value of its corresponding humidity.  

 

4. Hot Wire Meter – The change in resistance of a heating element due to convection cooling 

of a flow of gas is known by its corresponding gas flow or pressure. 

 

 

 



 

 

 

 5. Photoconductive Cell – The change in resistance of a cell due to a corresponding change 

in light flux is known by its corresponding light intensity.  

 

 

 

 

 

 

6. Thermistor – The change in resistance of a semi-conductor that has a negative co-efficient 

of resistance is known by its corresponding measure of temperature. 

 7. Potentiometer Type – The change in resistance of a potentiometer reading due to the 

movement of the slider as a part of an external force applied is known by its corresponding 

pressure or displacement. 
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