GAU, Faculty of Engineering

Course Unit Title Selected Topics in Industrial Engineering:
Nanotechnology

Course Unit Code IE 488

Type of Course Unit Elective, all engineering students

Level of Course Unit 3 or 4™year BSc

National Credits 3

Number of ECTS Credits Allocated 5 ECTS

Theoretical (hour/week) 3

Practice (hour/week) -

Laboratory (hour/week) -

Year of Study 3or4

Semester when the course unit is delivered 7 and/or 8

Mode of Delivery Face to Face

Language of Instruction English

Prerequisities and co-requisities -

Recommended Optional Programme Components | -

Objectives of the Course:

future nanotechnology applications and opportunities in engineering.

» Aim at introducing tools and principles relevant at the nanoscale dimension. Discusses current and

Learning Outcomes

When this course has been completed the student should be able to Assesment.
1 | Explain the nanoscale paradigm in terms of properties at the nanoscale dimension 1,2
5 Explain the history of nanotechnology and where the field may evolve over the next 10 to 12
15 years. i
3 | Identify current nanotechnology solutions in design, engineering and manufacturing. 1,3,4
4 | Identify societal and technology issues that may impede the adoption of nanotechnology. 1,2,3,4

Assesment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab. Work

Course’s Contribution to Program

CL

Ability to understand and apply knowledge of mathematics, science, and engineering

Ability to design and conduct experiments as well as to analyze and interpret data

Ability to work in multidisciplinary teams while exhibiting professional responsibility and
ethical conduct

Ability to apply systems thinking in problem solving and system design

Knowledge of contemporary issues while continuing to engage in lifelong learning

Ability to use the techniques, skills and modern engineering tools necessary for engineering
practice

Ability to express their ideas and findings, in written and oral form

0 || N [k W DN~

Ability to design and integrate systems, components or processes to meet desired needs within
realistic constraints
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Ability to approach engineering problems and effects of their possible solutions within a well
structured, ethically responsible and professional manner
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Ability to design systems, processes or products by applying modern methods of work study,
ergonomics, production systems and simulation while fulfilling requirements under realistic
conditions

11

Ability to plan and improve system performance using production planning, quality planning
and control, information system design and project planning techniques

CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High)




Course Contents

Week Exams
1 Chapter 1 Introduction, presenting “Nano-The next dimension”
2 Chapter 2 | Feynman’s 1959 Talk & What nanotech we have now.
3 Chapter 3 | A Brief Introduction to Quantum Physics
4 Chapter 4 Structure-Property relations
5 Chapter 5 Tools of Nanotechnology Class-Quiz 1
6 Microscopy
7 Chapter 6 | Top-down approach in manufacturing Midterm
8 Bottom-up approach in manufacturing
9 Chapter 7 Transistors — Pass and Present
10 Nanoelectronics
11 Chapter 8 Carbon nanotubes Class-Quiz 2
12 Chapter 9 | Nanotechnology and Scientific Ethics
13 Nanotechnology and Scientific Ethics
14
15 Final

Recommended Sources

Textbook: There is no single comprehensive book that covers the course content. Necessary reading and lecture

notes will be provided. Though the following are the recommended text books for reading:
1. Nanotechnology for Dummies. Richard Booker, K. Feltman (Editor). July 2005

2. Engines of Creation: The Coming Era of Nanotechnology, Eric Drexler, Knopf Doubleday Publishing Group,

1987

3. Nanotechnology Demystified, Linda W. DR. Wade AAdams, McGraw-Hill Punlications, 2007.

Supplementary Material(s): GAU elearning site (www.http://elearning.gau.edu.tr).

Assessment
Poster/Project 15%
Laboratory 5
Midterm Exam (Written) 30%
Quiz (Written) 20%
Final Exam (Written) 35%
Total 100%
ECTS Allocated Based on the Student Workload
Activities Number D(llllr;tlir()m Work};)(;tgéhour)
Course duration in class (including the Exam week) 15 3 45
Labs and Tutorials - - -
Assignments 3 4 12
Project/Presentation/Report Writing 1 20 20
E-learning Activities - - -
Quizzes 2 10 20
Midterm Examination 1 15 15
Final Examination 1 20 20
Self Study 14 2 28
Total Workload 160
Total Workload/30 (h) 5.3
ECTS Credit of the Course 5




