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1. Write down the atomic positions (basis) of GaAs, keeping the origin on Ga atom in the unit 

cell. Draw (100) and (400) planes and find planar density. [10] 

2. For a stable geometry, find the cation-to-anion radius ratio for an octahedral site. [10] 

3. Explain how a scanning electron microscope works and draw a schematic diagram. Also, 

discuss one advantage and one limitation. [10] 

4. A 0.2 mm thick silicon wafer is treated so that a uniform concentration gradient of 

antimony is produced. One surface contains 100 Sb atoms per 107 Si atoms, whereas the 

other contains 1000 Sb atoms per 107 Si atoms. The lattice parameter for Si is 5.407 A. 

Calculate the concentration gradient in atom%/cm and atoms/cm3/cm. [7+8] 

5. A pre-deposition process is carried out for 30 mins on an n-type Si wafer with a 

phosphorous dopant concentration of 1018 atoms/cm3 at 1000 C using diborane gas. Find 

the junction depth. Given that at 1000 C the boron saturation concentration is 3.8 x 1021 

atoms/cm3 and the boron diffusion constant is 5 x 10-15 cm2/s. [8] After the initial pre-

deposition process as described in (a), sample undergoes a drive-in process for 1 hr at 1300 

C. What is the final junction depth at this temperature when the Boron diffusion constant 

is 5 x 10-12 cm2/s.  [7] 

6. A 2 kg Pb-Sn alloy with a composition of 40%Sn-60%Pb  is cooled just below the eutectic 

isotherm (~ 183 C). Find in 1 kg (a) amount of   and the -phase. (b) eutectic phase and 

primary   and (iii) the amount of  phase in the eutectic alloy. (iv) volume fraction of 

eutectic and -phase. [30] 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 


