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2012 
MICROELECTRONIC TECHNOLOGY & 

IC FABRICATION. 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Objective Type Questions ) 

1. Answer  or fill in the blanks in any five of the following :  

   5 × 2 = 10 

 a) Distinguish between BCC and FCC crystal structures. 

 b) What do you understand by “ISO class 10” or “ISO class 
100” clean room ? 

 c) Rapid Thermal Oxidation are used for growing ........... 
silicon dioxide layers. 

 d) The mask is usually a .............. plate covered with a 
thin layer of ............... and a layer of photoresist. 

 e) There are three general classes of optical wafer exposure 

tools, contact, ............. and ............ systems. 
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 f) If the gate length in an MOS device is scaled down by 
1/k (k > 1), ideally the dimensions of all doped regions 

should also scale down by the ............ factor to 
maintain the same ............ patterns. 

 g) The temperature rise in the silicon caused by ion 

implantation is determined by the ............., acceleration 
voltage and ............. of the silicon wafer. 

 h) The methods used to produce the atom flux in PVD are 

heating a solid untill it .............. and bombarding a 

solid with energetic ions formed in a plasma           
called ............... . 

GROUP – B 

( Short Answer Type Questions ) 

   Answer any three questions : 3 × 5 = 15 

2. What are the sources of particle contamination in a clean 

room ? What is the tolerable limit for particle contamination 
in an IC fabrication room ?  

3. State and explain the factors that influence the oxide growth 

rate in silicon. 

4. Explain how the mask is transferred on the wafer through 

optical method. 

5. What are point defects, line defects and area defects in a 

crystal ? 

6. What is dopant solid solubility ? 
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GROUP – C 

( Long Answer Type Questions ) 

   Answer any three questions : 3 × 15 = 45 

7. a) How is wafer cleaned during IC fabrication process ? 

 b) What is gettering ? How is it achieved ? 

 c) Why is cleaning necessary after each cycle of 

operation ?  5 + 7 + 3 

8. a) Explain with a sketch the silicon oxidation system. 

 b) Why is it necessary to have thermal zones in an 

oxidation chamber ? 

 c) What are the optical techniques used for measuring the 

oxide thickness ? 6 + 3 + 6 

9. a) State and explain Fick’s laws of diffusion. 

 b) What are the limitations of Flck’s laws in modern VLSI 

technology ? 

 c) Explain atomic diffusion mechanism. 8 + 3 + 4 

10 a) Explain ion implantation technique used for 

introduction of dopant in a semiconductor. 

 b) What is range theory of ion implantation ? 

 c) Why is there range variation in implanted ions ? 

 d) With a sketch explain the operation of an ion implanter.   

     5 + 4 + 2 + 4 
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11 a) Explain the principles of Chemical Vapour Deposition 
(CVD) and Physical Vapour Deposition (PVD). Which 

method is preferred in modern VLSI technology and 
why ? 

 b) What are the problems associated with metallization ?   

     11 + 4 
     


