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University of Management and Technology

School of Science (SSC)

Department of Physics

Course Code:    PH-7130
Course Title:     THIN FILMS TECHNOLOGY

Program: 
       Ph.D./MS (PH)
Course Outline (Semester: Spring 2021)

	Lecture

Schedule
	Monday: 06:30 pm-09.30 pm

Sunday:  09:30 am-12:30 pm
	Pre-requisite
	Graduate Level Standing

	Course Instructor
	Dr. Zaheer Hussain Shah
	Contact
	zaheer.hussain@umt.edu.pk


	Course

Description 
	This course is a specialized, descriptive and exploratory course. It provides fundamental knowledge on modern material syntheses in materials science and engineering. This emerging technology equips the students with knowledge in processing both pure elementary materials and compounds that can be prepared in crystalline, polycrystalline, nanocrystalline or amorphous forms. It is also designed to equip the students with the basic knowledge of vacuum systems/pumps and the use of such systems in the preparation/fabrication of alloys and semiconductor materials/thin films of various forms.

This course serves as a practical guide in thin film deposition used in industry and science. It also stimulates ingenuity in experiment and material processing design as well as inventiveness in development of novel materials and nanomaterials. The course represents an important interface between the school and industrial scientific practice.

	Expected

Outcomes 
	Upon successful completion of this course, the student will be able to: 
(Knowledge based) 

· know about the basics of thin films nostructures and role of thin films in devices
· identify, explain and handle different types of vacuum systems; 
· identify different pressure gauges and their uses; 
· adopt necessary safety guides/measures in the vacuum workshop; 
· discuss the applications of vacuum systems; 
· know how to fabricate thin films materials using different fabrication techniques; 
· characterize the properties of the fabricated devices and 
· discuss the industrial applications of thin films. 

	Text Book (TB) 
And

Reference Book
	Text Book: Ohring, Milton. "Material Science of Thin Films” Stevens Institute of Technology, NJ, USA: Academic Press. (2006).
Reference Book: Wagendristel, Alfred, and Youming Wang. ”An Introduction to Physics and Technology of Thin Films” Institute of Applied and Technical Physics Technical University of Vienna, World scientific. 1994. 

	Assignments 
	Assignments will be given at regular intervals.

 
	Quizzes
	All quizzes will be announced well before time. No make-ups will be offered for missed quizzes.

	Mid  Term

Examination 
	A 90-minutes exam will cover all the material covered during the first half of the semester.
	Final 

Examination
	A 120-minutes exam will cover all the material covered during the semester.

	Attendance 

Policy 
	Students missing more than 20% of the lectures will receive an “SA” grade in the course and will not be allowed to take final exam.  


Department of Physics

Thin Films Technology

(PH-7130)
Lecture Plan (Spring 2021)

	Week
	TOPICS
	CHAPTER

	1
	Introduction, overview and history: Basic of thin films and nanostructures, Applications in modern technology
	Ch. 1

	2
	Structures, defects in solids and bonding of materials.

Vacuum science and technology: Why do we need vacuum? Vacuum ranges.
	Ch. 1

Ch. 2

	3
	Kinetic molecular theory and Different types of vacuum pumps: Rotary pump, Oil diffusion pump   
	Ch. 2

	4
	Vacuum System, vapor sources/evaporation sources, Emission characteristics of vapor sources and film thickness distribution
	Ch. 2

	5
	Thin film deposition techniques: Physical Vapor Deposition (PVD) Introduction and detailed explanation of sputtering
	Ch. 3

	6
	Radio Frequency (RF) Sputtering, Unique  Characteristics of sputtering, advantages and disadvantages of PVD  
	Ch. 3

	7
	Thin film deposition techniques: Chemical Vapor Deposition (CVD) Introduction and detailed explanation of electroplating
	Ch. 4

	8
	Anodization, Vapor phase growth and thermal growth, advantages and disadvantages of CVD  
	Ch. 4

	9
	Theories of Nucleation and Film Growth: Adsorption, Film Growth
Control and Measurement of Film Thickness: Rate and Thickness Monitors, Measurement of Film Thickness
	Ch. 5
Ch. 6

	10
	Epitaxial Growth, Lattice Misfit and Imperfections in Epitaxial Film
	Ch. 7

	11
	Mechanical Properties of Thin Films: Micromorphology of Evaporated and Sputtered Deposits, Determination of Mechanical Properties in Thin Films 
	Ch. 9

	12
	Electrical Conduction in Thin Films: Electron Transport in Metallic Films, Electron transport through insulating film
	Ch. 10

	13
	Magnetic Properties of Thin Films: Introduction to Ferromagnetism, Magnetic Thin Films for Memory Applications
	Ch. 10

	14
	Optical Properties of Thin Films: Optical coating, types and its applications, Reflective and anti-reflection coatings
	Ch. 11

	15
	Revision of the complete syllabus
	------


