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A. Course Identification

. Credit hours: 3h
. Course type

Uriversity D College D D epartm ent m Others D

1
2
a
b. Recuired |_| Electiwve J
3
|

. Level/year at which this courseis offered: d4th year

. Pre-requisites for this course (if arr): Solid State Physics 1

5. Co-requisites for this course (if any):

6. Mode of Instruction (mark all that apply)

HNo Mode of Instruction Contact Hour s Percentage
1 Traditional classroom a0 100%
pA Blended
3 E-learning
4 | Distance learning
5 Other

7. Contact Hours (based on academic semester)

No Activity Contact Hours
1 Lecture 30
2 Lahoratory/Studio
3 Tutorial
4 {Jthers (specify)
Total 30

B. Course Objectives and Learning Ouicomes

1. Course Description

The course indicates nanofabrication technology (how one achieves the nanometre length scale, from
"bottom up" to "top down" technologies), the interdisciplinary nature of nanotechnelogy and
nanoscience, examples of nanoscience phenomena (the crossover from bulk to quantum

mechanical properties), and applications (from integrated circuits, quantum computing, MEMS, and

MNano-magnetics).

2. Course Main Objective

-The aim 15 to provide students with knowledge and understanding fundamentals of Nanotechnology.
-To explain methods of fabn cating nano structures.

-To provide abase to students for bis foture research and study planmins,

-To describe tool s for properties of nanostructures

-To develop an interest in student to study more for this emerging nanotechnologies.
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3. Course Learning Outcomes

Align
CLOs ed
PLOs

1 | KEnowledge and Understanding
1.1 | Describe physics laws active in the nano-range and as they differ from those n | K1
the micro-range.

1.2 | Ezplain how to characterize major top -down and bottom -up strategies, E2

1.5 | Outline the basics of the electronic structure of atoms, molecules, and nane- | E1
particles.

1.4 El

1.5 K2
List five techniques used to characterize nanomatenial s E2

2 | Skills:

2.1 | Distinguish between zero, one and two nanostructures s =l

2.2 | Discuss how to tune properties of carbon-based nanostructures e

2.3 i

2

C. Course Content

Contact

No List of Topics Hours

General introduction and history of nanotechnology. Impottance of
nanoparticles in industries and in our lives.

Approaches in nanotechnology and typical syntheses of nanoparticles.
Properties of nanomaterials, chemical and physical properties. Eeasons for
changing the properties, Effects of the nanometre length scale.

Fomation of energy gap, Discreteness of energy levels

Fabrication methods - Top-down and Bottom-up processes, Tunneling curents,
Manodewvices and applications.

Fommation and charactenzat on of Nanolayers, Applicatons of Manolayers.

Synthesiz and Fabrication of Nanoparticles, Charactenization and Application of
Manopatticles.

The impact of nanotechnology: Scientific, Technical and Enwironmental
T otal 39

—
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment
Methods

Code {Course Learning Outcomes Teaching Strategies | Assessment Methods

1.0 | Enowledge and Understanding
Recognize the changes in  surface

; : Lecture Written exatn
1.1 | properties as decrease size of structures
Exzplan the top-down and hottom-up
processes uszed to fahricate | Problem solwing Written exarn

1:2
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Outline the impact of nanotechnol ogy
1z | techniology, health, energy and | Lecture Eepott assigntments
! Environment.
List five technigues used to charactenze : Homework
. Frobletn solving ;
1.4 | nanomaterials assightments
2.0 skills
Distinguish between zero, one and two .
51 Ee Lecture Written exam
Discuss how effects of the nanometre ;
55 lenath soale Lecture Eeport assignments
Compare hetween different fahrication ;
2.3 | methods nano films. Lecture Wniten exam
2. Assessment Tasks for Students
#* Assessment task* Week Due FEtarmat ol fofal
Assessment Score
Agsignments, participations, and quizzes Throughou 10 %
1 t Bemester
2 Midterm Exam Week 6 30 %%
3 Dral presentation Weelk 8 10 %
4 Final Exam Weel 13 50 %

*Assessment task (1.e, written test, oral test, oral presertation, group project, essay, ete )

E. Student Academic Counseling and Support

+ Office hours: 8h per a week for each academic member,
+ Academic gwdance an academic member has anumber of students to guide them

throughout degree journey.

Arrangements for awailahility of faculty and teaching staff for individual student
consultations and academic advice :
Cnfferent arrangements made hy teaching staff to support student consultations:

F. Learning Resources and Facilities

1l.Learning Resources

Required Texthooks

Manotechnology and Nanoelectronics Mlatenals, Dewices, Measurement
Techniques, E. Fahrner, Sprnger, 2010

E ssential References
Materials

Manostructures And Manomatenials:  Svnthesis, Properties, and
Applications. Guozhong Ca, 2004,
Manotechnology: An Introduction, Second Edition. Jeremy J. Ramszden,

2016,
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Flectronic Materials Blackboard

{ther Learning
MMaterials

2. Facilities Required

Ttem Resources

Accomm odation & classroom with mowable tables and chairs conducive to

(Classtooms, laboratories, detm onstration group discussion and teamworlk.
roomsdabs eto)

T echnology Resources Data show: smart hoard
[ &V, data show, B oart Board, software,

et

{Jther Resources
(apecify, e.g if specific laboratory
equiptn ent iz required, list recquirements or
attach alisf)

G. Course Quality Evaluation

Evaluation ;
Evaluators Evaluation MMethods
AreasTssues

Effectiveness of teaching Peer Reviewer Direct
Effectivenesz of assessment Students Indirect
Extent of achievement of : ;

: Peer Reviewer Direct
course learning outcomes
Ouality of leatning resources Program Leaders & Faculty Direct

Evaluation areas (e.g, Effectiveness of teaching and assessment, Extent of aclievement of cowrse learning
outcottes, Qudity of learning resources, ete))

Evaluators(3tudents Faculty, Program Leaders, Peer Rewiewer, Others (specify

Assesement Method s (Direct, Indirect)

H. Specification Approval Data
Council / Commiitee
Reference MNo.

Date

[F=r
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