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Physics DEPARTMENT

Class:
MS Semester II   Credit Hour 3
Course Code: MS/Phy-505                                          CourseTitle: Semiconductor Electronic Devices

Course outcomes: 

After completing the course the student will be able to describe bulk crystal growth, epitaxial growth, p-n junction fabrication of different routes with their advantages and disadvantages, different approaches to how p-n junctions are developed, how different transistors can be classified, the principles of field effect and bipolar junction transistors, the principles of their function, their fabrication and operations,  different optoelectronic devices and their functions, role of power devices in everyday life, their assembly and uses, use of integrated circuits in semiconductor devices. In this way students are able to understand functions and benefits of modern electronic devices.

	Week
	Topic: 
	Resources and links used 
	Books used
	Assignment

	1. 
	Crystal lattices, BULK CRYSTAL GROWT, Starting materials, single crystal growth, wafers, doping
	https://youtube/EFwOIWwrsTw
 assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 1, Topic number Introduction, 1.3, 1.3. 1, 1.3.2, 1.3.3, 1.3.4
	Name different crystal lattices and systems

	
	Epitaxial growth, Lattice matching, Molecular beam Epitaxy
	https://youtu.be/1Nf7XszdDxU, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 1, Topic number Introduction, 1.4, 1.4.1, 1.4.3
	Which is best method for epitaxial growth? 

	2. 
	Vapour Phase Epitaxy
	https://youtu.be/xtaQl3OehpE, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 1, Topic number Introduction, 1.4.2 
	Which is best method for epitaxial growth? Discuss that method in detail.

	
	p-n junction fabrication, Thermal Oxidation, CVD
	https://youtu.be/36SGzwnOw6A, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction,5.1. 5.1.1, 5.1.5
	What is difference between direct and indirect band gap materials? What is mean free path in PVD?

	3. 
	Diffusion
	https://youtu.be/ozoAEiATVAc, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.1.2
	How p-n junctions are formed?


	
	Rapid Thermal Processing
	https://youtu.be/C03lW6_JZAA, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction,51.3,
	What is advantage of RTP?

	4. 
	Ion implantation
	https://youtu.be/QhYLq0GNSAg, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction,5.1.4
	What are advantages and disadvantages?

	
	Photolithography
	https://youtu.be/yivW_vfBJ30, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.1.6,
	Write and draw steps of hotilithography?

	5. 
	Etching and metalisation
	  https://youtu.be/9yeiAqcXiec, assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.1.7, 5.1.8,
	Write names of etching chemicals.

	6. 
	Field Effect Transistor Transistor operation-Load line
	https://youtube/EFwOIWwrsTw
 assignments, presentation quiz on google class (class code ncmvadb)


	Semiconductor electronic devices Chapter 6, Topic number Introduction, 6.1. 6.1.1, 6.1.2
	Draw two terminal and three terminal device.

Differentiate between BJT and FET. 

	
	The Junction FET

Pinch off and saturation
	https://youtube/BycX9YBjs3s
 assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 6, Topic number 6.2, 6.2.1, 
	What are important parts of a FET?

What is difference between FET and BJT?

	7. 
	Gate control in FET
	https://youtube/76rfhOKR9iI
assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 6, Topic number Introduction, 6.2.2
	Assignment

Use of FETs in electronic devices

	
	The GaAs MESFET

HEMT
	https://youtube/UpX3_Z8xPpw assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 6, Topic number Introduction, 6.3, 6.3.1, 6.3.2.
	Draw construction of HEMT and Procedure of its operation.

	
	The metal-insulator semiconductor FET
	https://youtu.be/xQq-qQJoqqY, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 6, Topic number Introduction, 6.3.3
	Discuss assembly and working of metal insulator semiconductor.

	
	Bipolar Junction Transistor Introduction
	https://youtu.be/BVduqWsI51c, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number Introduction, 
	Basic Introduction of BJT

	
	Fundamentals of BJT operation
	https://youtu.be/BVduqWsI51c,
assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number Introduction, 7.1
	What is basics construction and working of BJT?

	
	Amplification with BJTs
	https://youtu.be/T5WIRGtVEK4, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number 7.2
	Distinguish between B, γ, β and α.

	
	BJT fabrication
	https://youtu.be/72OrcS_rBI8, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number, 7.3
	What are basic factors to fabricate BJT

	
	switching, cutoff BJT
	https://youtu.be/It-2s6BmmDk, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number 7.6
	Write condition to achieve switching and cut off of BJT

	8. 
	Heterojunction bipolar transistor
	https://youtu.be/lVjhz7rG8iA, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 7, Topic number 7.9
	Fabrication and working 

	
	The p-n-p-n diode

Basic structure
	https://youtu.be/KNTc-uJpib0, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 10, Topic number Introduction, 10.4.1, 10.4.2
	Describe Basic Structure of p-n-p-n diode

	9. 
	The p-n-p-n diode

Variation of alpha and forward blocking state
	https://youtu.be/G7uzgyO17PY, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 10, Topic number 10.4.3, 10.4.4
	How forward blocking state of SCR devices is achieved

	
	The p-n-p-n diode

Forward conducting state, triggering mechanism
	https://youtu.be/vjyvoWexk9s, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 11, Topic number 10.4.5, 10.4.6/


	How forward conducting state of SCR devices is achieved

	10. 
	The semiconductor controlled rectifier, gate control, Turning off SCR,
	https://youtu.be/-4M1AaA-JT4, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 10, Topic number  10.5
	

	
	Bilateral devices, Fabricationsand applications
	https://youtu.be/yrH5cdscIDg, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 10, Topic number, 10.5
	What is lateral current, Describe bilateral devices

	11. 
	Insulated gate bipolar transistor
	https://youtu.be/8XNA1BiWe1I, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 10, Topic number, 10.6
	How insulated gate bipolar transistor is fabricated

	
	Types of Integrated Circuits and Silicon on Insulator
	https://youtu.be/yKkuH_raVd4, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 9, Topic number, 9.1.2, 9.3.2
	What is advantage of silicon on transistor?

	12. 
	Monolithic device elements, CMOS process integration
	https://youtu.be/i3avnIAUKj8, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 9, Topic number, 9.3, 9.3.1
	Define and discuss CMOS

What is photolithography. Explain with help of figures.

	
	Charge Transfer devices
	https://youtu.be/oT3CKTP1boQ, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 9, Topic number, 9.4, 9.4.1, 9.4.2, 9.4.3, 9.4.4
	What are charge transfer devices?

Write down applications of CCDs.

	13. 
	ULSI (Logic Devices, Semiconductor Memories)
	https://youtu.be/cQmiaXlwvM0, assignments, presentation quiz on google class (class code ncmvadb)
	Semiconductor electronic devices Chapter 9, Topic number, 9.5, 9.5.1, 9.5.2
	Write about different logic gates

	
	
	
	
	


Prof. Dr. Zohra Nazir Kayani

