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Final Examination for First Semester 2016– 2017
Scientific Department: Physics                   
Course name: Semiconductor Phys. and its appl.               Course code: 315Ph      
Student year: 3th                                                                                                         Branch: Physics     
Date: 22/ 01/ 2017                                                                    Allowed time: 2 hrs
ملحوظة: الأسئلة متضمنة في صفحتين والدرجة الكلية للامتحان   105
First: Answer the following question:
Complete the following sentences:           (10*4M = 40M)

a- In extrinsic semiconductor type the position of Fermi level must be in……………. 

b- In n- type semiconductor the thermal –equilibrium concentration of electrons in the conduction band = ………………….
c- The ions of impurities of n-type semiconductors are ……………..charge, while those of p-type semiconductors are ………….……charge.
d-The Maxwell- Boltzmann probability function =………………………….where……………..…….

e- The thermal –equilibrium concentration of electrons in p- type semiconductors are  ……………….

than of holes. 

f- The formula of extrinsic Fermi level position can be written as …………… where………………………….

g-The total energy of carrier ionization in semiconductors has the form E = …………………

h- The dependence of mobility on temperature in the case of lattice scattering can be written as …………………., while for the case of ionized impurity scattering has the form ……………………..

i- The total current density can be written in the form ……………….

j- The Maxwell – Boltzmann approximation of Fermi- Dirac distribution function has the following form ………...
Second: Answer two questions of the following:

2-a- Derive an expression for the density of quantum states as a function of energy E in solid materials.                                                                                                                                        (18 M)  
b- Draw and discuss the energy band diagram of an intrinsic semiconductor material. (14.5 M)                                                                                                                                                                                                                                                                                                                                                          
3-a- Derive an expression for the statistical distribution deals with the electrons and holes in semiconductor materials.                                                                                                        (15.5 M)

b- Discus the diffusion current concept, hence find an expression for the diffusion current density.              

                                                                                                                                                            (17 M)
4- Discuss the physical phenomenon related to the construction of p- n junction, hence find the values of built- in potential, the electric field and the potential difference through its depletion region.                                                                                                                                          (32.5 M)                                                                                                               
Good Luck

Pr. Dr. M. M.Wakkad                 Pr. Dr. E.Kh. Shokr           Pr. Dr. E. M. M. Ibrahim
Answer of final Examination for First Semester 2016– 2017
Scientific Department: Physics                   
Course name: Semiconductor Phys. and its appl.                Course code: 315Ph      
Student year: 3th                                                                                                               Branch: Phys. and Phys. & Chem.     
Date: 18/ 01/ 2015                                                                     Allowed time: 2 hrs

ملحوظة: الأسئلة متضمنة في صفحتين والدرجة الكلية للامتحان   105
First: Answer the following question:
Complete the following sentences:           (10*4M = 40M)

a- In intrinsic semiconductor type the position of Fermi level must be in the middle of forbidden gap.
b- In p- type semiconductor the concentration of holes = 2(2πmpkT/h2)3/2 exp [-(Ef - Ev)/kT].
c- The charge of ions of impurities of n-type semiconductor is positive, while those of impurities of p-type semiconductors are negative.
d-The Maxwell- Boltzmann probability function Ff (E)    ̴ exp[- (E – Ef)/ kT].
e- The thermal –equilibrium concentration of electrons in the valence band can be written as np = ni2 /pn.
f- The formula of intrinsic Fermi level position can be written as Efi = 0.5 (Ec + Ev) + 0.75 kT ln (mp/ mn).
g-The total energy of carrier ionization in semiconductors has the form E = T + V = - m*e4/ (2 nћ)2 . (4πϵ)2.
h- The dependence of mobility on temperature in the case of lattice scattering can be written as
 μL α T-3/2
i- The density of electron total current can be written in the form   J= en μnE + e Dn dn/dx.
j- Einstein relation has the form  Dn/μn  =  Dp/μp  = kT/e.
Second: Answer two questions of the following:

2-a- Find an expression for the density of state function in semiconductors.            (18.5 M)                                                                                                                       
b- Draw and discuss the energetic diagram of the n- type semiconductor.                (14 M)                                                                                                                                                                                                                   

3-a- Discuss the diffusion phenomena of carriers in semiconductors.                         (18.5 M)

b- Using Bohr model find an expression for the ionization energy needed to ionize the donor atoms in semiconductors.                                                                                                                 (14 M)

4- Discuss the physical phenomenon related to the construction of p- n junction, hence find the values of built- in potential and the electric field through its depletion region.       (32.5 M)                                                                                                               
Good Luck

Pr. Dr. M. M.Wakkad                 Pr. Dr. E.Kh. Shokr           Pr. Dr. A. M. A. Aly
Final exam for student's rednecks in the semiconductor physics - First Semester 2012 - 2013
Scientific Department: Physics                   
Course name: Semiconductor Phys. and its appl.                    Course code: 315ph      

Student year: 3rd                                                                                                                   Branch: Physics and Computer Sci.     
Date: 9/02/2012                                                                              Allowed time: 2 hrs

ملحوظة: الأسئلة متضمنة في صفحتين والدرجة الكلية للامتحان   122.5
First: Answer the following question:
Complete the following sentences:           (9*4.5 M = 40.5 M)

a- In p- type semiconductor type the position of Fermi level must be in……………

b- The ions of impurities of n-type semiconductor is ……….. , while those of impurities of p-type semiconductors is …………….
c-The Fermi- Dirac probability function =………………………….where………….

d- The thermal –equilibrium concentration of electrons in the conduction band can be written as ……………….

e- The formula of intrinsic Fermi level position can be written as ……………………… where………………………….

f-The total energy of carrier ionization in semiconductors has the form E = …………………

g- The dependence of mobility on temperature in the case of lattice scattering can be written as …………………………

h- The density of hole total current can be written in the form ……………….

i- The Hall effect measurements give us ……………. 

Second: Answer two questions of The following:

2-a- Derive the Fermi - Dirac distribution function.                                                 (19 M)    

b- Discuss how you can determine the type of semiconductor and the density of charge carriers.     

                                                                                                                                           (22 M)                                                                                                        

3-a-Calculate the thermal equilibrium hole concentration in silicon at 300K, for the case that Fermi energy is 0.30 eV above the valence band energy. The value of N for silicon at T=300 K is equal to 1.04×1019 cm-1.                                                                                                               (23 M)

b- Draw the energy diagrams for intrinsic semiconductors.                                  (18 M)

4- a- Find an expression for the ionization energy of impurity atoms in semiconductors. 
                                                                                                                                           (21 M)

b- Find expressions for the built in potential and the electric field through the p-n junction.                                                                         

                                                                                                                                           (20 M)

__________________________________________________________________________________

Good Luck

Pr. Dr. M. M.Wakkad                 Pr. Dr. E.Kh. Shokr           Pr. Dr. A.M. Ahmed

Answer of the Final Examination for First Semester 2011 – 2012
Scientific Department: Physics                   
Course name: Semiconductor Phys. and its appl.           Course code: 315ph      
Student year: 3rd                                            Branch: Physics and Computer Sci.     
Date: 15/01/2012                              Allowed time: 2hour

ملحوظة: الأسئلة متضمنة في صفحتين والدرجة الكلية للامتحان   105
Answer the following questions:
Complete the following sentences:           (10*4M = 40M)

a- In p- type semiconductors the position of Fermi level must be near the top of the valence band. 

b- In intrinsic semiconductors the concentration of electrons = [image: image8.jpg]



c- The ions of impurities of n-type semiconductor is positive, while those of impurities of p-type semiconductors is negative.

d-The Fermi-Dirac probability function: [image: image2.emf]
e- The thermal –equilibrium concentration of holes in the valence band can be written as [image: image3.emf]
f- The formula of intrinsic Fermi level position can be written as [image: image4.emf]
g-The total energy of carrier ionization in semi conductors has the form E = - m*e4/2(nh)2 (4πε)2 .
h- The dependence of mobility on temperature in the case of lattice scattering can be written as µL α T-3/2, while for the case of ionized impurity scattering has the form µI α T3/2/ N.

i- The density of electron current diffusion can be written in the form Jnx, diff = eDn dn/dx.

j- The physical parameters obtained from the Hall effect measurements are  Hall mobility, carrier concentration and the type of charge carriers
Second: Answer two questions of The following:

2-a- Discuss the different types of particle distribution, hence derive the Fermi - Dirac distribution function.                                                                    (16 M)    

b- Draw the density of states functions, Fermi-Dirac probability function and areas representing  electron and hole concentrations for the case of p- type semiconductor.          

                                                                                                        (16.5M)
3-a-Calculate the thermal equilibrium hole concentration in silicon at 500K, for the case that Fermi energy is 0.30 eV above the valence band energy. The value of N for silicon at T=300 K is equal to 1.04×1019 cm-1.                                             (17.5M)

b- Discuss the diffusion phenomena in semiconductors.           (15 M)

4- a- Derive the relation that give the induced electric field through non-uniformly doped semiconductor.                                                                              (15 M)

b- Explain what do you mean by the electric potential through the p-n junction, hence find its magnitude.                                                                       (17.5 M)

Good Luck

Pr. Dr. M. M.Wakkad                 Pr. Dr. E.Kh. Shokr           Pr. Dr. A.M. Ahmed

Answer of final exam of Semiconductor Phys. and its applications
Scientific Department: Physics                   Course name: Semiconductor Phys. and its appl.

Course code: 315ph                    Student year: 3rd             Branch: Physics and Computer Sci.
Answer the following questions:
Complete the following sentences:           (10*4M=40M)

a- In intrinsic semiconductors the position of Fermi level must be in the mid of the forbidden gap.
b- Extrinsic semiconductors can be divided to n- type and p- type.

c- Arsenic and Bismuth can be used as an n-type dopants, while Galium and Indium .can be used as p-type dopants.

d-The Fermi-Dirac probability function fF (E) = 1/ (1+ exp (E- EF)/ kT))
e- The thermal –equilibrium concentration of electrons in the conduct on band can be written as n0 = NC exp [-(EC – EF)/ kT].
f- The formula of intrinsic Fermi level position can be written as EFi - Emidgap = 3/4 kT ln (mp*/ mn*).
 g-The total energy of carrier ionization in semi conductors has the form E=  -m*e4/ (2nɦ)2 (4πέ) 2
h- The dependence of mobility on temperature in the case of lattice scattering can be written as µL α T-3/2, while for the case of ionized impurity scattering has the form µI α T3/2 / NI
i- The density of hole current diffusion can be written in the form Jhx dif = eDh dh/ dx
j- In the case of Hall effect measurements, the electric field must be perpendicular to the magnetic field .

Second: Answer two questions of The following:

2-a- See the attached figure.
b- See the attached figure. 

3-a- See the attached file.

b- See the attached file. 

4- See the attached file.
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