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Special Examination — 2012
MICRO-ELECTRO-MECHANICAL SYSTEMS
Full Marks —70
Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2 x11
(a) Whatdo you mean by microfabication technology ? Where is it used ?
( Enlist two sacrificial and two structural materials.

)
)
(c) Differentiate between LPCVD and PECVD.
)
)

=3

(d
(e

Why is Silicon a preferred material for machining ?
What is a photoresist ? How is a negative photoresist different from :
positive photoresist ?
(f)  Whatis wafer bonding ?
(g) Whatis the fundamental principle of MEMS gyroscope ?
(h)  What are the principles on which mechanical MEMS are based upon ?
(i) Mention some advantages of MEMS Varactors over their semiconducto
counterparts.
(j) Listouttwo applications of Lab-on-Chip.
2. (a) Whatis the purpose of Deposition? Discuss one technique of Thin Filn
Deposition. E
(b) Whatis the role of spin coating and how is it performed ? Taking suitabls
assumptions write down the relationship between the desired thickness ¢
the thin film and the time of spinning. 5
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3. (a) Differentiate between dry and wet etchants. What is an etch stop ? 5

(b) Distinguish between anisotropic and isotropic etching with the aid of proper
diagrams. What is Directionality ? 5

4. With suitable diagrams explain the LIGA process. Mention the advantages and

applications of LIGA process. 10

5. (a) Whatisthe fundamental principle of MOEMS technology ? 2
(b) Discuss the constructional details and operational features of a 2 x 2
Optical switch that can be operated on electrostatic actuation. 8

6. (a) Whatarethe advantages and applications of RF MEMS ? 4
(b) Discuss the fabrication process of a planar inductor. 6

7. (a) Thebehavior of fluid is significantly changed as geometric scale decreases.
In this respect some consideration are important to both the user and the
system designers. What are those considerations ? 5

(b) Whatis Electrowetting ? Write down the relation between the contact angle
and the applied voltage in systems based on this principle of fluid flow. 5

8. Write short notes on any two of the following : 5%2
(a) MEMS Resonators
(b) X-Ray and E-Beam Lithography process
(c) MEMS Gyroscope
(d) Micropumping.
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