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Q.1(a) State the intrinsic characteristics of MEMS. [2] 
Q.1(b) 
Q.1(c)             

Construct an integrated accelerometer and state the operating principle. 
Illustrate the processes for development of a silicon based micromachined pressure sensor with 
necessary flow diagrams. 

[3] 
 
[5] 

   
Q.2(a) Explain the thermal bimorph principle. [2] 
Q.2(b) State the fundamentals of thermal transfer along with the governing equation of heat transfer rate for 

each possible mechanism. 
[3] 
 

Q.2(c) Starting from the governing equation of a mass-spring-damper system, find out the response of a MEMS 
body under sinusoidal input. Comment on bandwidth and resonant frequency. 

[5] 

   
Q.3(a) Design a MEMS actuator using piezoresistor.  [2] 
Q.3(b) Derive the expression for the pull-in-voltage of a parallel plate capacitor. [3] 
Q.3(c) Describe mathematically piezoelectric effect with the help of schematic illustration of piezoelectric  

Crystal. 
[5] 

   
Q.4(a) Explain tunnelling sensing. [2] 
Q.4(b) Describe measurement of displacement in an accelerometer using optical Interferometry.  [3] 
Q.4(c) A fixed-free cantilever is made of single crystal silicon. The longitudinal axis of the cantilever points in 

the [100] crystal orientation. The resistor is made by diffusion doping, with a longitudinal gauge factor 
of 75. The length (l), width (w), and thickness (t) of the cantilever are 500 µm, 50 µm and 10 µm 
respectively. If a force F = 150 µN is applied at the end of the cantilever in the longitudinal direction, 
what would be the percentage change of resistance? 

[5] 

  
Q.5(a) Compare and contrast various bonding techniques. [2] 
Q.5(b) For <100> silicon crystal, define the relation between resistivity and stress expressed in a matrix 

equation format. 
[3] 

Q.5(c) Describe integration options of micromechanical components with integrated circuits.  [5] 


