TEL204/03 Semiconductor Device Physics Assignment 1 (25%)
Submission Date: 6th October 2024 before 11:59:59pm. 
Evidence of plagiarism or collusion will be taken seriously and the University regulations will be applied fully. You are advised to be familiar with the University’s definitions of plagiarism and collusion.

Instructions:

1. This is an individual Assignment. No duplication of work will be tolerated. Any plagiarism or collusion may result in disciplinary action, in addition to ZERO mark being awarded to all involved.

2. You are to submit online of your answers in OAS system and it is your responsibility to submit your Assignment correctly and timely. OAS system doesn’t allow re-submission of Assignment. Marks will be awarded for correct working steps and answers. 

3. The total marks for Assignment 1 is 100 and it contributes 25% towards the total grade.

4. Assignment 1 covers the topics in Unit 1 and Unit 2.
5. Assignment 1 has to be done individually. Answer all questions in English. 

6. Your Assignment must be word processed (single spacing) and clearly lay out. Any additional appendices or attachments must be placed at the end of the submitted document and must be referred to in the main body of the Assignment, or it will not be read by the marker. Marks will be deducted from handwritten and/or photo snap shot assignments. 
7. All files or documents submitted must be labeled with your WOU ID and name.

8. The use of Turnitin is not necessary for this Assignment.
Question 1 (20 marks)
The cutoff wavelength of the lead metal, λc is 300nm.

(a)
Calculate the work function for tungsten in units of Joules (J) and eV.









       [6 marks]

(b)
When radiation of wavelength 200 nm is used. Calculate:




(i)
The maximum kinetic energy of the electrons (in unit of J). [4 marks]


(ii)
The stopping potential.




       [4 marks]

(iii) Explain in your own words, the term stopping potential.   

       [6 marks]
Question 2 (20 marks) 
Aluminum nitride (AlN) can exist in zincblende and Wurtzite structures. Explain the difference between zincblende and Wurtzite structures. Sketch the zincblende and Wurtzite structures manually. 



     [20 marks]

Question 3 (30 marks) 
AlN is a direct band-gap semiconductor with a wide bandgap of 6.026eV at 300K.

The empirical constants for AlN are: α = 1.799 x 10-3 eV/K and β = 1462 K.  

(a) 
The energy bandgap separates the permitted electron energy level between valance and conduction bands. 

 
(i) 
What is the energy state at absolute 0K?

       [5 marks]

(ii) 
What is the energy state at 300K?


       [5 marks] 
(b) 
Calculate the energy bandgap of AlN at 0K.

 
     [10 marks]
(c) 
Calculate the minimum frequency and the respective wavelength required by a photon to transfer a valance electron to the conduction band at 300K in vacuum. State the electromagnetic spectrum of this photon.    [10 marks]
Question 4 (30 marks)
(a)
Niels Bohr introduced the atomic Hydrogen model in 1913.
(i)
Sketch and label the energy levels in Bohr’s model for hydrogen atom.







     [10 marks]
(ii)
Determine the wavelength emitted when an electron moves from energy levels E2 to E1. 




     [10 marks]
(c)
Determine the number of electrons per unit volume for silver metal. 






    [10 marks]
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