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COURSE: ENGT 1102
COURSE TITLE: MEMS Fabrication
INSTRUCTOR:	TBD	CONTACT: TBD
CREDITS: 4	CLASS HOURS PER WEEK:	5	PREREQUISITES: TBD DESCRIPTION OF COURSE
This course introduces students to the manufacturing environment and processes for production of Micro-Electromechanical Systems (MEMS). Students will learn how to operate in a cleanroom
environment, and will be introduced to the history, properties, and uses of silicon wafers. Manufacturing process including wafer-level processes, surface and bulk micromachining, thin-film deposition, dry and wet etching, photolithography, process integration and the equipment used for these processes will be covered.
COURSE STUDENT LEARNING OUTCOMES (covered in course)
Upon completion of this course, students can:
· Demonstrate the capability of working safely in a cleanroom environment by donning, wearing, and doffing a cleanroom suit (bunny suit).
· Articulate how a semiconductor wafer is manufactured and processed to become an integrated circuit.
· Explore career opportunities in the semiconductor industry and work efficiently and safely in a microelectronic manufacturing environment with a focus on on-time delivery of products and completion of tasks in a digital checklist or procedure.
· Articulate chemistry and safety awareness in semiconductor manufacturing including gases used in plasma, gases used in thin film deposition, and chemistry used to clean silicon wafers.

PROGRAM OUTCOMES (covered in course)
· Work safely in a semiconductor manufacturing environment by correctly utilizing PPE, safely handling chemicals, and following cleanliness and safety procedures.
· Demonstrate a working knowledge of the materials and processes used in the manufacture of semiconductors.
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OUTCOMES-BASED ASSESSMENT OF STUDENT LEARNING (ILGs)
For this course, MEMS Fabrication, students are expected to demonstrate the skills associated with the Institutional Learning Goals identified below:
5. Technological Competence
8. Professional and Life Skills
In class students are assessed on your achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.
COURSE MATERIALS REQUIRED
Internet Access
High-speed Internet access, sufficient bandwidth and regular access to a PC or laptop in accordance with CSCC’s Blackboard access requirements: https://www.cscc.edu/academics/online-learning/technical- requirements.shtml
Learning Management System, Blackboard
Information for the course is available through our Blackboard web site. This site will contain class announcements, the course syllabus, handouts, quizzes, quiz due dates, assignments, discussion
boards/assignments, and supplemental materials. This information will be updated as new information becomes available and the announcement section will alert students to any changes or additions to the schedule. Students are responsible for checking this site and CSCC email regularly to stay informed about the class.
For the best learning experience, please use Chrome, Firefox or Safari browsers when accessing all course materials. Firefox is the recommended browser for lab work.
Technology Support (to access course/content):
· Computer and Internet access with most recent release of Firefox or Chrome
· Adobe Reader or other PDF reader for PDF documents
· Word Processor application such as Microsoft Word for RTF, DOC, and/or DOCX files
· HTML 5-compliant browser/tablet for video playback

CSCC Email
All students are given a CSCC student e-mail account. Time-sensitive communication and information about the class will be sent out by the Instructor via email to the student’s CSCC account, as necessary.
Use your CSCC student account when communicating with the Instructor and include the course name in the subject line. E-Mail is the preferred and best mode of communication with your Instructor. E-Mails received from non-CSCC accounts, without a subject line, without proper grammar and punctuation and without reference to the specific class will not receive a response.
Microsoft Office 365
Microsoft office 365 is required for this class. Microsoft 365 is a free download for students, directions for installation can be found at https://td.cscc.edu/TDClient/68/Portal/KB/ArticleDet?ID=16&SIDs=67
TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
There are no required textbooks to purchase. All reading materials are supplied in the course.
GENERAL INSTRUCTIONAL METHODS
Assignment Labs	Lecture Instructor Demonstrations
Discussion Boards	Assessments (Knowledge Checks, Quizzes/Tests, Projects)
STANDARDS AND METHODS FOR EVALUATION
Subject to change – Refer to the Blackboard for most current information.

	Category
	Points

	Assessments
	300

	
	

	Final Exam
	100

	Final Paper
Final Presentation
	100
100

	Total
	500



Knowledge Checks (Assessments) may be submitted ONCE—with the first (only) score reported to the college’s LMS (Grade Center).
Assignment/Labs may be submitted ONCE—with the first (only) score reported to the college’s LMS (Grade Center).
The Final Project is a culminating assignment and may be submitted TWICE—with the highest score reported to the college’s LMS (Grade Center).

GRADING SCALE
This grading scale, for assignments and assessments, in this course is as follows:

	Percentage
	Grade

	94-100%
	A

	86-93%
	B

	75-85%
	C

	70-74%
	D

	0-69%
	E



The minimum grade to pass the course is: 70% Total Points for this Course: 700 points Minimum passing point total (70%): 490 points SPECIAL COURSE REQUIREMENTS
N/A
ATTENDANCE POLICY
Frequent attendance is encouraged to be successful in this course. Students are expected to attend and prepare for each class by reading and studying the course assignments in advance of scheduled classes.
Students who are absent should reach out to the instructor to determine what was covered and/or assigned in class in order to be prepared when they return to class.
COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/academics/syllabus
or on the College website Quick Links “Syllabus Statements.”


	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	






Week 1
	




Introduction to the Semiconductor Industry
	
· Describe semiconductor processing.
· Explore career opportunities and identify local semiconductor organizations.
· Explain the purpose of a cleanroom in the semiconductor industry
	
Introductions and Course Goals
Employers in Semiconductor Industry

Introduction to the Semiconductor
Create Study Guide
	
Discussion Board
Assignment



Knowledge Check


Assignment
	



Assignments/ Assessments are due BEFORE
Week 2 Class Starts

	







Week 1
	






Introduction to Cleanrooms Part A
	
· Interpret a Safety Data Sheet and National Fire Protective Agency Diamond.
· Explain appropriate use of PPE for handling and storing chemicals and responding to spills/exposure.
· Describe gowning protocol safety and typical visual and audio safety indicators.
	


Cleanroom Gowning



Cleanroom Safety
	


Assignment




Assignment
	




Assignments/ Assessments are due BEFORE
Week 3 Class Starts


Learning Guide (Units of Instruction):
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	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	





Week 2
	




Introduction to Cleanrooms Part B
	
· Explain purpose and use of bunny suit in a cleanroom environment.
· Describe process for donning and doffing PPE and test that it is functioning (operating) correctly.
· Describe maintenance processes associated with a cleanroom as well as overall cleanliness of the
technician.
	
Cleanroom Class and ISO


Working in Cleanrooms and Cleanroom Safety
	
Assignment



Discussion
	



Assignments/ Assessments are due BEFORE
Week 4 Class Starts

	






Week 2
	



Nanotechnology, Semiconductor History and Fabrication Process Overview Part A
	
· Identify the basic processes, tools and chemistry involved in semiconductor manufacturing.
· 	Explain the history of integrated circuit technology with a focus on function, size, power usage, and application.
· Articulate a high-level broad overview of semiconductor
manufacturing.
	History of Transistor Applications


Introduction to Nanofabrication
	Assignment




Knowledge Check
	



Assignments/ Assessments are due BEFORE
Week 5 Class Starts


Learning Guide:
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	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	





Week 3
	


Nanotechnology, Semiconductor History and Fabrication Process Overview Part B
	
· Describe a semiconductor product, such as a silicon wafer, and how becomes part of other products/technologies.
· Complete a non- quantitative introduction to electricity.
· Describe industrial chemicals and gases in use in the semiconductor
industry.
	
Cleanroom Best Practices
Cleanroom Best Practices


Learning Portfolio, Part A
	
Assignment

Knowledge Check


Discussion
	


Assignments/ Assessments are due BEFORE
Week 6 Class Starts

	











Week 3
	











Semiconductor Materials Science
	
· Identify the basic processes, tools and chemistry involved in semiconductor manufacturing.
· Describe the concept of sizes used in the semiconductor processing industry.
· Review the Neil Bohr model atom and the relation to electricity.
· Describe how a wafer is made.
· Demonstrate effective use of equipment and/or tools in the cleanroom environment.
· Describe the typical work environment of semiconductor manufacturing technicians.
· Describe industrial chemicals and gases
	
Silicon and Dopants
	
Knowledge Check
	









Assignments/ Assessments are due BEFORE
Week 7 Class Starts




	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	










Week 4
	









Semiconductor Devices-Ingot and Wafer Fabrication
	
· Review elements on the Periodic Table of the Elements relevant to the semiconductor industry.
· Describe integrated circuit (IC) devices contain dopants of both n and p type.
· Articulate the Czochralski process of going from sand to ingot to silicon.
· Describe the size of wafers used in Integrated Circuits (IC) and MEMS devices.
· Differentiate processes performed at a semiconductor fabrication facility from a foundry used in the manufacturing of
integrated circuits (IC).
	
Wafer Fabrication
	
Knowledge Check
	







Assignments/ Assessments are due BEFORE
Week 8 Class Starts

	




Week 4
	



Wafer Cleaning and Thin film Sputtering
Part A
	
· Describe the thin film sputtering process including a broad introduction to DC sputtering, RF sputtering, and ion beam sputtering/assisting.
· Describe chemistry used in manufacturing processes to etch and clean semiconductors
	
Semiconductor Wafer Cleaning and thin Film Deposition
Develop a Study Guide, Part B
	
Knowledge Check


Assignment
	


Knowledge Check due Week 9 or BEFORE
Week 10 Class Starts




	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	





Week 5
	



Wafer Cleaning and Thin film Sputtering
Part B
	
· Describe/demonstrate removal of water and skin oils from wafer processing.
· Describe the application of a spin rinse drier to silicon wafers.
· Describe chemistry used in thin film deposition.
· Describe/demonstrate high-level overview of
thin film processing.
	
Semiconductor Wafer Cleaning and Thin Film Deposition
	
Knowledge Check
	


Knowledge Check due Week 9 or BEFORE
Week 10 Class Starts

	









Week 5
	










Lithography
	
· Describe a mask is and scale of the artwork on the mask
· Describe a fiducial is and how it’s used for alignment.
· Describe the maintenance on photolithography systems.
· Describe chemistry used to etch & clean semiconductors.
· Describe photolithography and purpose of the “photoresist.”
· Explain the concept and safety of wavelengths of light.
· Explain chemistry used in photoresist.
· Describe the photoresist process.
	

Semiconductor Lithography
	

Knowledge Check
	








Assignments/ Assessments are due BEFORE
Week 11 Class Starts




	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	





Week 6
	





Wet Etching
	
· Explain photolithography processing, exposure, and development.
· Describe oxidation both wet and dry.
· Describe etching and how etching works with photolithography.
· Explain wet chemical etching and chemical safety.
· Differentiate Anisotropic and Isotropic etches.
	



Wet Etching
	



Knowledge Check
	


Assignments/ Assessments are due BEFORE
Week 12 Class Starts

	







Week 6
	








Dry Etching
	· Identify the basic processes, tools and chemistry involved in semiconductor manufacturing dry etching.
· Describe how plasma is used to clean or dry-etch a wafer and the overall process that uses vacuums.
· Describe cleaning processes and maintenance processes around plasma RIE systems and their associated vacuum
systems.
	


Dry Etching
	


Knowledge Check
	





Assignments/ Assessments are due BEFORE
Week 13 Class Starts


Learning Guide:
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	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	





Week 7
	






Diffusion Process
	
· Differentiate historic methods of diffusion from newer processes of diffusion.
· Explain the process of ion implantation.
· Explain maintenance processes around diffusion systems and associated vacuum systems.
· Describe chemistry used in semiconductor diffusion.
	


Diffusion




Ion Implantation
	


Knowledge Check



Knowledge Check
	



Assignments/ Assessments are due BEFORE
Week 14 Class Starts

	








Week 7
	








Thin Film Deposition-PVD and CVD
	
· Describe Plasma Enhanced Chemical Vapor Deposition.
· Explain materials processed using PECVD.
· Describe atomic layer deposition.
· Describe thin film sputtering.
· Describe thin film evaporation using thermal and electron beam (e-beam) processing.
· Explain maintenance required on vacuum systems.
· Explain safety practices for major gases and
chemicals used in PECVD.
	


CVD PVD

Learning Portfolio, Part B
	


Knowledge Check
Knowledge Check


Discussion
	






Assignments/ Assessments are due BEFORE
Week 15 Class Starts


Learning Guide:
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	Class & Lab
	Unit of Instruction
	Learning Objectives
	Assessments
	Assessment Type
	Due Date

	







Week 8
	







Multi-Layer IC and Backend Process
	· Describe how cleaning, thin film deposition, etching, and photolithography are used to create multiple layers that constitute the fabrication of an integrated circuit (IC).
· Explain the typical timeline of creating a multi-layer integrated circuit.
· Describe the final steps in the wafers IC process.
· Describe how the wafer is diced.
· Describe packaging and the backend process.
	



Dicing



Packaging
	



Knowledge Check


Knowledge Check
	




Assignments/ Assessments are due BEFORE
Week 16 Class Starts

	


Week 9-16
	


Final Project & Retrospective and Course Wrap-Up
	· Articulate how a semiconductor wafer is manufactured and processed.
· Articulate chemistry and safety awareness in semiconductor industry.
	
Final Project



Final Project Retrospective
	
Final



Assignment
	

Assignments/ Assessments are due Course End Date
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