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Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
  

SECTION A 

1. Attempt all questions in brief.      2 x 10 = 20 

a) Define Depletion Capacitance? 
b) In a simple cubic lattice find the ratio of intercepts on the three axes by (1, 3, 2) 

Plane? 
c) The Minority carrier life time in p type material is 10-7s. The mobility of electron in 

silicon is 0.15 m2V2s-1 at 300K. What is the diffusion length? 
d) What type of semiconductor material is suitable for luminescence effect? 
e) Find the relationship among α, β and γ? 
f) A JFET has drain current of 5 mA. If IDSS =10 mA and VGS off = -6V find the value of 

VGS and VP? 
g) Why is it not possible to construct a germanium P-N-P-N switching diode? 
h) Why SCR can’t be used as a bidirectional switch? 
i) What is Avalanche multiplication? 
j) Define Quasi Fermi level? 

SECTION B 

2. Attempt any three of the following:      10 x 3 = 30 

a) In an N-type silicon sample, the Fermi Level is 0.3 eV below the conduction band 
edge. Find the electron and hole concentration in the sample at room temperature. For 
Si, Eg=1.1 eV  ni = 1.5x1010 cm-3 

 
b) Describe the solar cell? Why must a solar cell be operated in the fourth quadrant of 
the junction V-I characteristic? 
 

c) Find the reverse saturation current density in Si junction with following data: 
Nd=1021 m-3, Na=1022 m-3, Dn=3.4x10-3 m2s-1 ,Dp=1.2x10-3 m2s-1 Ln=7.1x10-4 m , 
Lp=7.1x10-4 m  ni=1.5x1016 m-3  & 
Explain the operation & characteristic of JFET? 

d) What is meant by unit cell and lattice constant? Show that for a cubic lattice, the 

lattice constant a is given by 
1/3

nMa
Nρ

 =  
 

symbols has usual meaning. 

e) Explain the construction & characteristic of P-channel Depletion MOSFET? & 
explain the different transistor Configuration? 
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