
Static dynamic characterstic 
modeled by a constant-coefficient linear differential  equation 

 
Think of the Laplace domain as an extension of the Fourier transform 

 
Laplace transform of a time signal y(t) is denoted by 

 
The fundamental relationship is the one that concerns the  
transformation of differentiation 

 
Applying the Laplace transform to the sensor model yields 

 
Zero-order is the desirable response of a sensor 

 
First-order sensors 

 

 
 

 

 

 

 

 

 

 

First Order Systems: frequency response 

 

 
 

 
Second-order sensors 

 
Second-order transfer function 

 

 
The equilibrium equation is: 

 

 

 



 
Zero order system 

 

 
First order system 

 
First order system: step response 

 

 
 

Determination of time constant 

 
 

First order systems: Ramp Response 

 

First order systems: frequency response 

 

 
Second Order Systems 

 

 

 



Second Order Systems: Step Response 

 

 
Second Order Systems: Ramp Response 

 

 
Second Order Systems: Frequency Response 

 

 

 
 

 

 

 

Second Order System 

 
Dynamic Characteristics 

 

 

 

 

Phase shift  

Sensing Principles  

 
Strain gauges 

 
 relationship between temperature difference   & output voltage of a 

thermocouple is nonlinear  and is approximated by polynomial: 

 
NTC thermistor 

 
 first-order, relationship between resistance and  temperature is linear: 

 

 

 

 



 

 
 

Capacitive-sensors 

 

 

 
 

Accelerometer  

 

 
Amplifier 

AC Bridge 

 

 

 

 

 

Bridges 

 

 



 

 

 

 

Interfacing Circuits_transistor amplifiers 

Diodes 

 

 

 

 
 

 

 

 

 
 

BJT 

 

 

 



 

 

 

 

 

 

 
MOSFET 

 

 

OPAMPS and its applications 

 

 

 

 

 

 

 

             

 

              

 

 

 

 

           

 


