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11. A small piece of semiconductor having dopant profile is N(x) along x-axis: (a) find the 
‘internal’ electric field inside the semiconductor at temperature T; (b) find the electric 
field profile at a constant dopant profile and (c) plot the electric field vs length when the 
mobility is 1500 cm2/V-s and the profile along x-axis vary as N(x)=No exp(-x/λ2) ( No= 
1018cm3and λ=100nm)    

 
12. In impact ionisation process, the initial hot electron has a velocity vs. Assume after the 

collision all the carriers posses same effective mass, kinetic energy and momentum. Now 
show that the kinetic energy required to initiate ionisation process is equal to 1.5Eg. 
where Eg is the band gap of the semiconductor.    

 

13. Show that in a simple two atom per primitive basis model, the phonon dispersion show a 
gap close to 1.15 (C/M)1/2, a the Brillouin zone edge. C stands for force constant and the 
ratio between two atomic mass is 3;  (a) Draw a rough sketch and explain conductivity 
behaviour in extrinsic semiconductor operating in the working temperature region, 
involving various scattering mechanisms.   

14. A piece of 0.055 Ωm p-type silicon has a carrier drift velocity of 2x103 ms-1 at an applied 
field of 105 Vm-1. Calculate the hole concentration and diffusivity at 27°C.  

 

15. A silicon sample is having impurity of 1015cm-3. These impurities create a mid band gap 
level of cross-section of 10-14cm2. Calculate the electron trap time at 77K.  
 

16. Measurements on the conductivity of a specimen of semiconducting material are made at 
several temperatures as in the table below. Estimate the temperature at which intrinsic 
behaviour begins. What is the energy gap of this material? At what wavelength will 
optical absorption begin?    

 
17. Explain the terms lattice, Brillouin zone and symmetry points as applied to the crystal 

structures.  If a silicon “photonic crystal” has been given to you for analysis, how you 
perform experiment in order to draw a E-k graph 

 

 

T(°C) 300 400 500 600 700 800 900 

σ (kΩm)-1 8.1 9.1 14.0 21 67 196 470 


