
 

TEMPLATE FOR COURSE SPECIFICATION 

 
COURSE SPECIFICATION 

 

University of Technology 1. Teaching Institution 

Laser and Optoelectronics Engineering   

Dept.  
2. University Department/Centre 

Engineering  Analysis /LOPE3201 3. Course title/code 

Laser & Optoelectronics Programs  4. Programme(s) to which it contributes 

Complete Hours 5. Modes of Attendance offered 

Semester  / Year  nd&2 st1 6. Semester/Year 

Two Hours / Week       

2H X30W=60H/Year 7. Number of hours tuition (total) 

15/7/2014   

 

 

8. Date of production/revision  of  this 

specification    

9. Aims of the Course 

The aims which can be achieved during teaching this course program are :   

1- Giving knowledge about using the advance mathematical theories in their studies. 

2- Provides the advanced mathematical methods which can be used in laser and 

optoelectronics theory and applications.  

3- Provide students with experiences that will assist them in solving the scientific problems. 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME REVIEW 

 

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be 

expected to achieve and   demonstrate if he/she takes full advantage of the learning 

opportunities that are provided. It should be cross-referenced with the programme 

specification.  



 

 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Methode  

A- Knowledge and Understanding 
A1. Enabling student to get the knowledge and understanding of the theoretical 
principles of mathematics. 
A2. Preceding the understanding to how solve the mathematical problems of the 
laser or optoelectronic concepts. 

  B. Subject-specific skills 
B1.Literatures 
B2. Tutorials 
B3. Conversation 

      Teaching and Learning Methods 

1- Tutorials   

2- Literatures. 

      Assessment methods   

1- Examinations. 

2- Quizzes. 

3- Home works. 

C. Thinking Skills  
C1. Ability of understanding mathematics concepts. 
C2. Certain discussion and conversation. 
C3. General information collection for different sources relating to the 
mathematical problems. 

             Teaching and Learning Methods  

1- Literatures. 

2- Tutorials. 

            Assessment methods 

1- Test 1 

2- Test 2. 

3- Quizzes and Assignments. 

4- Final Examination 

D. General and Transferable Skills (other skills relevant to employability and  
personal development)  

D1. Different group conversations. 
D2. New learning methods. 



11. Course Structure 

Assessment 

Method 

Teaching 
Method 

Unit/Module or 

Topic Title 
ILOs Hours Week 

Examinations, Quizzes. Lecture 
Fourier Analysis 

Fourier Series 
Literature 2 1 

= = 
Fourier Analysis 

Odd and Even Functions 
= = 2 

= = 
Fourier Analysis 

Half-Wave Fourier series. 
= = 3 

= = 

Fourier Analysis 

Frequency spectra 

Transformations. 

= = 4 

= = Applications = = 5 

= = 
Laplace Transformation 

Partial Fractions 
= = 6 

= = 
Laplace Transformation 

Transformations 
= = 7 

= = 

Laplace Transformation 

Solving Differential 

Equations 

= = 8 

= = 

Laplace Transformation 

Solving Differential 

Equations 

= = 9 

= = Applications = = 10 

= = 
Complex Variables 

Complex Numbers 
= = 11 

= = 

Complex Variables 

Cauchy-Remann 

Equations 

= = 12 

= = 
Complex Variables 

Complex Functions 
= = 13 

= = 
Complex Variables 

Integrations 
= = 14 

= = Applications = = 15 

= = 

Power series 

Divergence and 

Convergence 

= = 16 

= = 

Power Series 

Solving Differential 

Equations 

= = 17 

= = 

Power Series 

Solving Differential 

Equations. 

= = 18 

= = 
Power series 

Basic Functions. 
= = 19 

= = 
Power Series 

Legendr'e Polynomials 
= = 20 

= = 
Power Series 

Bessel's Function. 
= = 21 

= = Applications = = 22 

= = 
Matrix Theory 

Basic Properties. 
= = 23 



12. Infrastructure 

Literatures in geometrical analysis for engineering. 

 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

Internet web sites. 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

N/A 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

13. Admissions 

Pass from last stage. Pre-requisites 

No limit. Minimum number of students 

No limit. Maximum number of students 

 

 
 
 
 
 
 
 
 
 
 

= = 
Matrix Theory 

Matrix Inverse. 
= = 24 

= = 
Matrix Theory 

Solving Linear Equations. 
= = 25 

= = 
Matrix Theory 

Solving Linear Equations. 
= = 26 

= = 

Matrix Theory 

Eigen Values And 

Vectors. 

= = 27 

= = Applications. = = 28 

= = 
Numerical Analysis 

The Roots of Equation. 
= = 29 

= = 
Numerical Analysis 

Integration 
= = 30 



TEMPLATE FOR COURSE SPECIFICATION 

 
 
 COURSE SPECIFICATION 

 

University of Technology 1. Teaching Institution 

Laser and Optoelectronics Eng. Dept. 2. University Department/Centre 

Communications & Wave Propagation 3. Course title/code 

Laser & Optoelectronics 4. Programme(s) to which it contributes 

Full-Time Attendance 5. Modes of Attendance offered 

2014-2015 6. Semester/Year 

4 hours – 2 per each branch 7. Number of hours tuition (total) 

20-10-2014 
8. Date of production/revision  of  this 

specification    

9. Aims of the Course 

To provide an introduction to, and understanding of, the fundamental principles of  

communication systems and radio wave propagation; to provide the theoretical analysis 

      and analytical techniques to be used in future advanced modules. 

 

 

 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME REVIEW 

 

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be 

expected to achieve and   demonstrate if he/she takes full advantage of the learning 

opportunities that are provided. It should be cross-referenced with the programme 

specification.  



 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Method 

B- Knowledge and Understanding 
      A1. Enable students to be familiar with different types of signals and systems. 
      A2. To make students more understandable with the concepts of Linear   

Modulation techniques. 
      A3. Enable the students to be familiar with the mathematical representation for 

each modulation type and systems response in both Time and Frequency 
Domain by using Fourier analysis. 

      A4. Sampling, Quantization and digital transmission of analog signals; for 
instance Pulse Code Modulation. 

      A5. Studying, analyzing and understanding the term of noise in engineering 
sight of view and how does it affect the overall performance of the system. 

      A6. Maxwell’s equations and different radio wave propagation. 
  B. Subject-specific skills 

       B1. The benefit behind the modulation process and how to transform time-
domain function to frequency domain using Fourier analysis. 

       B2. Understanding the frequency translation and modulation theorem, in 
addition to Hilbert transfer function of some filter types. 

       B3. How to calculate the overall system performance by the mean of SNR 

and Noise Figure. 

Teaching and Learning Methods 

1- Weekly lectures, lecture notes and text book all as references. 

2- Power point presentations and monthly tutorials. 

3- Simulink modules and simulation codes by using MATLAB. 

  Assessment methods   

1- Direct and indirect question through lecture time. 

2- Sudden Exams (Quiz). 

3- Mid-year, second semester and final exam. 
C. Thinking Skills  

C1. How to use Fourier analysis properties to think about how time and 
frequency shifting are valuable in modulation process.  

C2. Student’s ability to re-derive the noisy received waveform and process it 
using either low pass or band pass filters. 

C3. The importance of convolution and correlation theorem in signal-systems 
interaction. 

C4. Looking to electromagnetic waves from the side of differential equation.  

    Teaching and Learning Methods  

1- Weekly lectures, lecture notes 

2- MatLab simulation tutorials and Solving questions. 

3- Topics to be looked, analyzed and researched by students 



 

 

 

   Assessment methods 

1- Evaluating marks depending on in-lecture student performance and their 

response to different types of given assignments. 

D. General and Transferable Skills (other skills relevant to employability and  
personal development)  

D1. Searching on International Network (Internet). 
D2. Other resources could also be valuable; such as papers and other text books.  

11. Course Structure 

Assessment 

Method 

Teaching 
Method 

Unit/Module or 

Topic Title 
ILOs 

Hour

s 
Week 

Mid-year, second 

semester and final 

exam 

Weekly lectures, 

lecture notes and 

text book all as 

references 

Introduction to 

Communication 

Systems 

Knowledge 

and 

Understand

ing 

2 1st  

Mid-year, second 

semester and final 

exam 

Weekly lectures, 

lecture notes and 

text book all as 

references 

Signals and 

Systems 

Knowledge 

and 

Understand

ing 

2 2nd-3rd  

Mid-year, second 

semester and final 

exam, Sudden 

Exams, in-Lecture 

Questions   

Weekly lectures, 

lecture notes, 

Power point 

presentations, 

monthly tutorials 

and Matlab   

Continuous Wave 

Modulation, Digital 

Transmission of 

Analog signals and 

Digital Modulation 

Knowledge

, 

Understand

ing and 

Thinking 

22  4th  – 15th  

Mid-year, second 

semester and final 

exam,  Sudden 

Exams, in-Lecture 

Questions   

Weekly lectures, 

lecture notes 

Maxwell’s 

Equations and 

Radio Wave 

Propagation 

Understand

ing and 

Thinking 

24 15th – 27th    

Mid-year, second 

semester and final 

exam,  Sudden 

Exams, in-Lecture 

Questions   

Weekly lectures, 

lecture notes 

Transmission Lines 

and Waveguides 

Understand

ing and 

Thinking2 

6 27th – 30th  



12. Infrastructure 

1- Communication Systems, Simon Haykin, 4th Edition. 

2- Lecture Notes or any others. 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

1- Passing from 2nd year. 

2- Very good understanding of different 

mathematical subjects. 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

None 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

13. Admissions 

Passing from 2nd year Pre-requisites 

15 Minimum number of students 

35 Maximum number of students 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

TEMPLATE FOR COURSE SPECIFICATION 

 
  
 COURSE SPECIFICATION 

 

University of Technology 1. Teaching Institution 

Laser & optoelectronics Engineering Department 2. University Department/Centre 

Computer applications 3. Course title/code 

Laser and Optoelectronics Engineering 

Programme  
4. Programme(s) to which it contributes 

Complete Hours 5. Modes of Attendance offered 

Semester  / Year nd&2 st1 6. Semester/Year 

Theoretical    : 1hrs/w 

Practical         :  2 hr/w  

3H X30W=90H/Year 

7. Number of hours tuition (total) 

15 / 9 / 2014 
8. Date of production/revision  of  this 

specification    

9. Aims of the Course 

The aims which can be achieved  during teaching this course program are as follows: 

1-Ilustration and discussion the fundamental of MATLAB. 

2- programming & drawing mathematical equations. 

3- programming conditional statements.  

 

HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME  REVIEW 

 

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be 

expected to achieve and   demonstrate if he/she takes full advantage of the learning 

opportunities that are provided. It should be cross-referenced with the programme 

specification.  



4-programming loops. 

5-Fourier and Laplace transformation. 

6-modelling using a simulink. 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Method  

A- Knowledge and Understanding 
 A1.Enabling student to get the knowledge and understanding eht fundamental 
         of MATLAB programming for different equation. 
A2. Enabling student to draw different equation by matlab programming. 
A3. Enabling student to get the knowledge and understanding the Simulink blockes. 

  B. Subject-specific skills 
 B1.    Literatures 
 B2. Tutorials 
 B3. Laboratory and performing some programmes 

 Teaching and Learning Methods 

1-Practical experiments. 

2-  Simulation and Innovation. 

3-  pdf  literatures by Data show Reviews. 

      Assessment methods   

1-Examinations. 

2-Quizzes. 

3- Home works. 

4- Tutorials and discussions.   

C. Thinking Skills  
C1. Reports. 
C2. Certain MATLAB problem analysis. 
C3. information collection for MATLAB functions. 
C4.  Research and collection data.  

             Teaching and Learning Methods  

1.  Lectures. 

2- Tutorials. 

3. Experiments.   

            Assessment methods 

1-Test 1 

2-Test 2. 

3-Quizzes and Assignments. 

4- Laboratory. 

5-Final Examination 

D. General and Transferable Skills (other skills relevant to employability and  personal 
development)  



 

12. Infrastructure 

 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

 

13. Admissions 

Pass from last stage (secondary school). Pre-requisites 

No limit. Minimum number of students 

No limit. Maximum number of students 

 

 
 

D1. Solution of different MATLAB programs. 

D2.Analaysis of programming & drawing mathematical equations 

D3. fourier and laplace transformation.. 

D4. Simulation modelling a simulink . 

11. Course Structure 

Assessment 

Method 

Teaching 
Method 

Unit/Module or 

Topic Title 
ILOs Hours Week 

Examinations  and 

practice 
Lecture & Practice  MATLAB Desk top Practice 1+2 1 

= = MATLAB functions = = 2 

= = Plotting = = 3-5 

= = 3D-plotting = = 6-8 

= = 
Plotting multiple 

graphs 
= = 8-11 

= = Conditional statement = = 12-15 

= = loops = = 16-18 

= = 
Integration & 

differentiations  
= = 17-20 

= = 
Fourier & Laplace 

transformation  
= = 21-23 

= = simulink = = 24-28 

= = exam = = 29-30 



 
 
 
 
 
 
 
COURSE SPECIFICATION 

 

University of technology 1. Teaching Institution 

Laser & optoelectronics eng. Dept.              2. University Department/Centre 

Phyiscal optics/OPE3304 

 
3. Course title/code 

Optoelectronics program 4. Programme(s) to which it contributes 

Complete Hours 5. Modes of Attendance offered 

1st &2nd Semester  / Year  6. Semester/Year 

Two Hours / Week (Theory) 

Two Hours / Week (Practical)      

2H X30W=60H/Year +60H practical 

7. Number of hours tuition (total) 

7/7/2014 

 

8. Date of production/revision  of  this 

specification 

9. Aims of the Course 

 
The aims which can be achieved during teaching this course program are as follows:   

  
1- Giving knowledge about the physical optics 

 

 

2- Understanding of programming in optics        

  

 

 This course acquaints students of  3rd Year with the design, development, testing and documentation of physical 

optics  . This couse include Franhofer and Fresnel difration , polarization  ,polarization representation by using Jones 

facors, Fourier optics and Hologran.. 



 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Method 

A-Knowledge and Understanding 
 
  A1. .Enabling  students  to get the knowledge and understanding of  the theoretical 
principles of physical  optics . 

A2. Understanding the difference between geometrical and physical optics  
phenomena 
 
A3. Practical lab to increase the knowledge and the concepts of diffraction , 
polarization and holograms set up.. 
  

 B. Subject-specific skills 
    B1.Literatures 
    B2. Tutorials 
    B3. optics Laboratory.    

   Teaching and Learning Methods 

1-phyiscal optics Laboratory. 

2- Power point literatures by Data show Reviews.  

   Assessment methods   

1- Examinations. 

2- Quizzes. 

     3- Home works. 

     4.   Final Examination    

C. Thinking Skills  
C1. Reports. 
C2. Home works . 
C3.  Research  

   Teaching and Learning Methods  

1- Literatures. 

2-  Applications in optics laboratory . 

 

D. General and Transferable Skills (other skills relevant to employability and  
personal development)  

D1. Design experiment for lab optics application . 
D2Improve the image of object by using different optical apertures. 
D3. Training to built a projects in real world for examples supermarket . 



 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

11. Course Structure 

Assessment 

Method 
Teaching 

Method 
Unit/Module or Topic Title ILOs Hours Week 

Examination

s ,Quizzes, 

and Reports. 

Lecture & 

p.p Show. 
Coherence 

Literature 

and 

Experiment

s 

2+2 1-2 

= = 

Matrix Treatment of Polarization  

 

= = 3-5 

= = 

Production of Polarized Light  

 

= = 5-7 

= = Fresnel Equations = = 8-11 

= = Fraunhofer Diffraction  = = 12-16 

= = 

The Diffraction Grating  

 

= = 17-18 

  

Fresnel Diffraction  

 

  19-21 

  
Fourier Optics 

  22-26 

  

Image quality analysis 

 
  27-28 

  
Holography 

  29-30 



 

12. Infrastructure 

- Computer Science, Dr. Balagurusamy 

E, 2005 

-Visual Basic 6 , Made Easy, D.Liew 

Voon Kiong, 2006 

Visual Basic , Dr. Abdul Mutalib, 2004- 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

Internet web sites. 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

N/A 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

 

 

 

 

 

 

 

 

13. Admissions 

Pass from last stage (secondary school). Pre-requisites 

No limit. Minimum number of students 

No limit. Maximum number of students 



TEMPLATE FOR COURSE SPECIFICATION 

 
 
 COURSE SPECIFICATION 

 

University of technology 1. Teaching Institution 

Laser & optoelectronics Eng department 2. University Department/Centre 

Electronics (2) 3. Course title/code 

Laser & optoelectronics Programs 4. Programme(s) to which it contributes 

Full time 5. Modes of Attendance offered 

year 6. Semester/Year 

60 hours 7. Number of hours tuition (total) 

26 / 10 / 2014 
8. Date of production/revision  of  this 

specification    

9. Aims of the Course 

Definition of the concepts advanced in electronics engineering students to the third stage of 

Opto-Electronics Engineering Branch 

Dealing with all kinds amplifiers and advanced electronic circuits 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME REVIEW 

 

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be 

expected to achieve and   demonstrate if he/she takes full advantage of the learning 

opportunities that are provided. It should be cross-referenced with the programme 

specification.  



Prepare students theoretically and practically in the field of competence of the planned public 

sector companies and private 

 

 

 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Methode  

A- Knowledge and Understanding 
A1.  Knowledge of all kinds circuits amplification 
A2.  Knowledge of all kinds of logical circuits 
A3.  Special circuit oscillators  knowledge and explain their applications 
A4.  Feedback circuits definition 

  B. Subject-specific skills 
B1. 
B2. 
B3. 

      Teaching and Learning Methods 

The development of the student's ability to apply the knowledge and the order to 

be able to correct analysis 

 

      Assessment methods   

Classroom discussions and to identify the potential of the student to analyze 

issues         

Homework 

Sudden exams 

Quarterly examinations 

Performance in the laboratory 

C. Thinking Skills  
C1.  describe the process of building electronic circuits 
C2.  Describe the types of feedback circuits 
C3.  study logic circuits 
C4.             

             Teaching and Learning Methods  

Employ all topics scheduled subject of software tables and diagrams to solve 

engineering problems 

 

 



 

D. General and Transferable Skills (other skills relevant to employability and  
personal development)  

D1. 
D2. 
D3. 
D4.   11. Course Structure 

Assessment 

Method 

Teaching 
Method 

Unit/Module or 

Topic Title 
ILOs Hours Week 

- Discussions. 

Homework. 

Sudden exams. 

Quarterly 

examinations. 

Projects and 

seminars. 

Laboratory 

Motivate the 

student to 

develop his 

abilities in 

data analysis 

question and 

diagnose the 

problem and 

describe the 

solution 

- Electronic 

amplifiers: 

principles and 

fundamentals 

- The 

speaker

s + 

multi-

stage 

amplifi

ers +  

Feedba 

ck 

- 6 

hours 

per 

week 

(2 

hours 

theoreti

cal +4 

hour 

practic

al) 

1-4 

- Discussions. 

Homework. 

Sudden exams. 

Quarterly 

examinations. 

Projects and 

seminars. 

Laboratory 

Motivate the 

student to 

develop his 

abilities in data 

analysis 

question and 

diagnose the 

problem and 

describe the 

solution 

- High power 

amplifiers 

- 

Transist

or 

amplifie

r power 

to all 

articles 

thereof 

+ 

different

ial 

amplifie

rs + 

amplifie

rs 

process 

hours 

per 

week (2 

hours 

theoretic

al +4 

hour 

practical

) 

5-9 

- Discussions. 

Homework. 

Sudden exams. 

Motivate the 

student to 

develop his 

- Amplifiers with 

feedback 

- 

Amplifi

ers of 

hours 

per 

week (2 

10-13 



Quarterly 

examinations. 

Projects and 

seminars. 

Laboratory 

abilities in data 

analysis 

question and 

diagnose the 

problem and 

describe the 

solution 

feedbac

k 

circuits 

+ 

circuits 

amplifie

rs 

process 

hours 

theoretic

al +4 

hour 

practical

) 

- Discussions. 

Homework. 

Sudden exams. 

Quarterly 

examinations. 

Projects and 

seminars. 

Laboratory 

Motivate the 

student to 

develop his 

abilities in data 

analysis 

question and 

diagnose the 

problem and 

describe the 

solution 

- Practical 

applications of 

amplifiers 

- 

Continu

ed 

voltages 

+ 

collector 

voltages 

+ 

compara

tive 

voltages 

+ 

circuits 

Integrati

on 

voltages 

using 

amplifie

rs 

process 

hours 

per 

week (2 

hours 

theoretic

al +4 

hour 

practical

) 

14-17 

- Discussions. 

Homework. 

Sudden exams. 

Quarterly 

examinations. 

Projects and 

seminars. 

Laboratory 

Motivate the 

student to 

develop his 

abilities in data 

analysis 

question and 

diagnose the 

problem and 

describe the 

solution 

- Oscillators, filters 

- 

Oscillat

or + 

oscillato

r phase 

differen

ce 

(resistan

ce and 

capacito

r) + 

oscillato

r (file 

and 

hours 

per 

week (2 

hours 

theoretic

al +4 

hour 

practical

) 

18-28 



 

12. Infrastructure 

sedra s.” electronic circuits ” 

theraja “ electronic circuits” 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

- Lectures are available on the 

http://uotechnology.edu.iq/dep-

laserandoptoelec-eng/branch/branch2.htm 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

Conduct experiments in laboratories                    

Hold seminars                                                     

Summer Training                                                

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

13. Admissions 

The success of the second year  and good in 

English language                                             
Pre-requisites 

 Minimum number of students 

 Maximum number of students 

 
 

 

inductor

s) + 

oscillato

r (square 

wave) + 

oscillato

r face 

trigono

metric + 

all kinds 

of filters  

      

      



TEMPLATE FOR COURSE SPECIFICATION 

 
 COURSE SPECIFICATION 

University of Technology                1. Teaching Institution 

Laser &optoelectronics Engineering Dept.     2. University Department/Centre 

Infrared Technology    / OPE 3306 3. Course title/code 

Optoelectronics   Engineering Branch  4. Programme(s) to which it contributes 

Actual classroom learning- interactive 

Full Hours 
5. Modes of Attendance offered 

1st &2nd Semester  / 2014 6. Semester/Year 

2 Hours / Week 

Total =60H 7. Number of hours tuition (total) 

8/05/2014 8. Date of production/revision  of  this 

specification    

9. Aims of the Course 
The overall goals of the course are to develop student proficiency in: 

I. Gaining factual knowledge (terminology, classifications, and methods) in the area of  Infrared Technology 

2. Learning fundamental principles, generalization or theories concerning the basic area of  Infrared 

Technology 

3. Learning to apply a background in physics and math and to improve engineering problem solving. 

4. Developing skill in communicating engineering solutions both orally and in writing 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: Infrared Technology     

for Third  year   

This Course Specification provides the main features of the Infrared Technology      

for the students of 3rd year.  Learning outcomes which gained by this program will 

help a typical student to achieve and   demonstrate the learning opportunities that are 

provided during the course study and to comply with the programme specification as 

Optoelectronics Engineering. 



 

10·  Learning Outcomes, Teaching ,Learning and Assessment Methode  
A- Knowledge and Understanding 
A1.Enabling student to get the knowledge and understanding of the theoretical principles of 

Infrared Technology. 
A2.  Understanding of Ideological philosophy of   Infrared Technology and their 

applications. 
A3.  Understanding the knowledge of   Infrared Technology for different methods of solution 

in their applications. 
A4. At the end of the year the student should be able demonstrate knowledge and 
understanding of the concepts, theory and application of   Infrared Technology   

   B. Subject-specific skills 
B1.An ability to analyze the Infrared Technology problems.  
B2. An ability to identify, formulates, and solves Infrared Technology          problems.      
B3. An ability to use the techniques, skills and modern engineering tools      necessary for 
engineering practice. 

      Teaching and Learning Methods 

- Include theoretical lectures and the Practical experiments. 

- The implementation of reports by student and monitoring by supervisors 

Power point  literatures by Data show Reviews-                   

      Assessment methods   
-General or Central Examinations in scientific Dept. 

-Quizzes. 

-Home works. 

     -Tutorials and discussions     
C. Thinking Skills  

C1. Reports. 
C2.Problem analysis depending on theoretical in formations. 
C3. Decisions making for solve problems. 
C4.  Working together as groups.           

    Teaching and Learning Methods  
-Literatures. 

-Using the blackboard as basic way for learning. 

-Using Al Data- Show for presentation of material. 

            Assessment methods 
-First semester exam (15%). 

-Second semester exam (15%). 

-Home work and quizzes (10%). 

     -Final exam (60%).        
D. General and Transferable Skills (other skills relevant to employability and  

personal development)  
   D1.  The ability to throw and apply for different subjects . 

D 3 - To doing the work of different reports - summaries  
D2. Examinations. 



11. Course Structure 

Assessment 

Method 

Teachi
ng 

Method 

Unit/Module or 

Topic Title 
ILOs 

Hou

rs 
Week 

Examinations, Quizzes, 

and Reports Training. Lecture 
Development of the IR  

Portion  

 

Literature and 

Experimental 2 Week 1 

= = The market for IR system  

engineering 
= 2 Week 2  

= = The electromagnetic  

spectrum 
= 2 Week 3 

= = Measurement of radiation  

flux 
= 2 Week 4 

= = Thermal radiation 

Thermal radiation law 
= 2 Week 5 

= = Emissivity and   krichohfe 

law 

Block body –type source 

= 2 
Week 6 

= = Standards for source of 

radiant energy 
= 2 Week 7 

= = General purpose source of  

IR 
= 2 Week 8 

= = Targets and  backgrounds = 2 Week 9 
= = Describing of optical 

system 

= 2 Week 10 
  

= = Typical optical system for  

IR  (part 1) 
= 2 Week 11 

= = Typical optical system for  

IR  (part 2) 
= 2 Week 12 

= = Methods of generating scan 

patterns 
= 2 Week 13 

= = Optical materials for IR 

  
= 2 Week 14 

= = Antireflection Coating  = 2 Week 15  
= = High –Reflection Coating = 2 Week 16 
= = Optical Filters  = 2 Week 17 
= = Collimators = 2 Week 18 
= = Optical Filtering for 

Background Discrimination  
= 2 Week19  

= = The use of Reticle for 

background Suppression     
= 2 Week 20 

= = Tracking system = 2 Week 21 
= = Fabrication of  Reticle = 2 Week 22 
= = Thermal detectors  

 Quantum detectors 

 

= 2 
Week 23 

= = Imaging detectors = 2 Week 24  
= = Types of Noise  

Equivalent Noise Bandwidth  
= 2 Week 25 

= = Packaging cooled detectors 
Low temperature coolants 

= 2 Week 26 

= = Generalized rang equation   The     = 2 Week 27 
= = Range equation for specific 

types of system 
= 2 Week28  

= = Search system = 2 Week 29 
= = Tracking system = 2 Week 30 



 

 

 

12. Infrastructure 

1- Infrared System Engineering  by Hudson 

2- Infrared Spectroscopy : Fundamental and 

Applications   by Barbara Stuart    

 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

Internet Web sites 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

N/A 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

13. Admissions 

Pass from past year Pre-requisites 

No limits Minimum number of students 

No limits Maximum number of students 

.  

 

 

 

 

 

 

 

 

 



TEMPLATE FOR COURSE SPECIFICATION 

 
 
 COURSE SPECIFICATION 

 

University of Technology 1. Teaching Institution 

Laser and optoelectronics engineering 2. University Department/Centre 

Detection Engineering 3. Course title/code 

Optoelectronics engineering program 4. Programme(s) to which it contributes 

Full time 5. Modes of Attendance offered 

1st & 2nd semesters / year 6. Semester/Year 

2 hours/week (theoretical)+2 hours 

(practical)/ week 

2H*30week=60hours/year(theory) 

2H*30week=60hours/year(practical) 

7. Number of hours tuition (total) 

16/7/2014 
8. Date of production/revision  of  this     

specification    

9. Aims of the Course 

1. Give sense for detector types and classifications 

2. Give theory of quantum detectors operation 

3. Give theory of thermal detectors operation 

4. The effect of noise on detectors operation 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME REVIEW 

 

This Course Specification provides a concise summary of the main features of the 

detection engineering course and the learning outcomes that a typical student might 

reasonably be expected to achieve and demonstrate if he/she takes full advantage of 

the learning opportunities that are provided. It should be cross-referenced with the 

programme specification.  



5. The operation concept of some quantum and thermal cameras 

      6. Studying the main circuits of some famous visible and Infrared detectors 

7. Studying the Photo emissive Imagers and sensors.  

8. Studying  the design and concepts of signal conditioning 

10·  Learning Outcomes, Teaching ,Learning and Assessment Methods  

A- Knowledge and Understanding 
A1.Enabling student to get the knowledge and understanding eht fundamental of 
optical detection theory for different types. 
A2. Enabling student to understand the way by which can use the specified detector. 
 A3. Enabling student to get knowledge and understanding of circuits                  that 
can be used to achieve the detection process. 

B. Subject-specific skills 
B1 The graduates have sense to general types of optical detectors and their applications. 
B2.The graduates have an ability to design different types of optical detector circuits.  
 B3.The graduates can solve engineering problems related with optical detectors and 
sensors. 
 B4. The students sense about the application of sensors in optical communications. 

Teaching and Learning Methods 

1-Practical experiments. 

2-  Simulation and Innovation. 

3-  pdf  literatures by Data show Reviews. 

 Assessment methods   

1-Examinations. 
2-Quizzes. 
3- Home works. 
4- Tutorials and discussions.   

C. Thinking Skills  
         C1. Through full year the student can recognize the relation between theoretical 
and practical study.. 

C2. The students can design and finding solutions  for different problems 
concerning optical detectors.. 
C3. They can follow the signals in engineering circuits and make signal conditioning 
to interface with computer.. 
C4.  They will be able to improve their capabilities to work with different 
materials and energy sources to design and operate different types of optical 
detectors and to achieve the required analysis.. 

Teaching and Learning Methods  

1-Literatures. 

2- Tutorials. 

3. Experiments.   

 Assessment methods 



 

 

 

 

1-Test 1 
2-Test 2. 
3-Quizzes and Assignments. 
4- Laboratory. 
5-Final Examination 

D. General and Transferable Skills (other skills relevant to employability and  personal 
development)  

D1. Studying of different types of optical detectors and comparing.  
D2.The graduates will be able to communicate for long-life learning in different fields of 
engineering and science.  
D3. Solution of different circuits through signal conditioning. 
D4. Encouraging the students to train on some software package programs. 
 

11. Course Structure 

Assessment Method Teaching 

Method 

Unit/Module or Topic 

Title 

ILOs Hours Week 

Examinations ,Quizzes, 

and Reports. 

    

Lectures using 

whiteboard and 

data Show. 

Electromagnetic 

Waves 

Literature , 

Experimental,  

 

2+2 1 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Classification of 

detectors 

Literature , 

Experimental, 
2+2 2 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Optical detectors 

 

Literature , 

Experimental, 
2+2 3 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Photoemssive 

photodetectors 

Literature , 

Experimental, 
2+2 4 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Photoconductive 

detectors 

Literature , 

Experimental, 
2+2 5 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Photovoltaic 

detectors 

Literature , 

Experimental, 
2+2 6 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Detector construction Literature , 

Experimental, 
2+2 7 



Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

photomultipliers Literature , 

Experimental, 
2+2 8 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

General conductivity Literature , 

Experimental, 
2+2 9 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Optical (quantum and 

thermal) effects  

Literature , 

Experimental, 
2+2 10 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Figures of Merit Literature , 

Experimental, 
2+2 11 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Noise Contamination Literature , 

Experimental, 
2+2 12  

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Noise generators and 

their equivalent 

circuits 

Literature , 

Experimental, 
2+2 13 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Types of noise Literature , 

Experimental, 
2+2 14-15 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Visible light and 

Infrared detector 

circuits 

Literature , 

Experimental, 
2+2 16 -17 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Basic principles of 

thermal detectors 

Literature , 

Experimental, 
2+2 18 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Bolometer and 

thermistor detectors  

Literature , 

Experimental, 
2+2 19-20 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Thermopile detectors Literature , 

Experimental, 
2+2 21 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Pyroelectric detectors Literature , 

Experimental, 
2 22-23 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Operational 

Amplifiers for 

detectors 

Literature , 

Experimental, 
2 24-25 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Basic Operational 

Amplifier 

Configurations 

Literature , 

Experimental, 
2 26 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Thermocouple 

detector signal 

conditioning 

Literature , 

Experimental, 
2 27 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

RTD detector signal 

conditioning 

Literature , 

Experimental, 
2 28 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

Semiconductor image 

sensor 

Literature , 

Experimental, 
2 29 

Examinations ,Quizzes, 

and Reports. 

Lectures using 

whiteboard and 

data Show. 

revision Literature , 

Experimental, 
2 30 



 

 

 
 

 

 

 

 

 

 

 

 

12. Infrastructure 

1-Literatures in different kinds of optical detectors. 

2.optical and Infrared detectors by R.J, Keyes, New 

York 1980.  
 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

- 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

- 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

13. Admissions 

 Pass from the second stage Pre-requisites 

No limit Minimum number of students 

No limit Maximum number of students 



TEMPLATE FOR COURSE SPECIFICATION 

COURSE SPECIFICATION 

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW  

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be expected 

to achieve and demonstrate if he/she takes full advantage of the learning opportunities 

that are provided. It should be cross-referenced with the programme specification. 

 

University of Technology 1. Teaching Institution  

Dep. of Laser and Optoelectronic Eng. 2. University Department/Centre  

Solid state physics & material science/ 

OPE 3302.   
3. Course title/code  

Optoelectronic Engineering  4. Programme(s) to which it contributes 

Full Time 5. Modes of Attendance offered 

1st & 2nd semesters/ year 6. Semester/Year  

2hours /week 

2H*30=60hours/year 
7. Number of hours tuition (total)  

18-6-2014 
8. Date of production/revision of this 

specification  

9. Aims of the Course  

- Introduction to material science engineering for students of the third 

year/optoelectronic engineering  branch, like crystal structure, classification of 

material,etc .  
- Use of  x-ray diffraction for determination of crystal structure of material and 

the classification of the material. 

- Study of Diffusion mechanism in material like Steady-state and non-steady 

state diffusion and the effect of the important parameters that affect on 



 

diffusion. 

- Study the phase-diagram and phase transformation to determine the 

microstructure of the material. 

- Study the different properties of material such as mechanical, electrical,optical 

and thermal.  

A- Knowledge and Understanding  

A1. Know the classification of material and study its structure and properties.  

A2. Enable the student to know and understand the crystal structure of different 

material and how to examine the structure by using the x-ray diffraction.    

A3. Enable the student to study and understand the diffusion mechanism. 

A4. Enable the student to study and understand the type of imperfections in solid 

and the phase diagram of the material. 

A5. Enable the student to learn and understand the mechanism of electrical, optical 

and thermal properties of material. 

B. Subject-specific skills  

B1. Find the Atomic Packing Factor (APF) of different cubic crystal system 

(BCC,FCC,Simple cubic). 

B2. Calculation of Miller indicies, Lattice parameter and d-spacing of crystalline 

material by x-ray different Technique. 

B3. Explain the type of imperfections and calculation the activation energy for 

different crystal system.  

B4. Calculate the effect of different parameters on diffusion mechanism such as 

temperature, time, and concentration.  

B5. Determination of phase- diagram for different material. 

B6. Calculation the mechanical, electrical, optical and thermal properties of 

material.  

Teaching and Learning Methods  

The development of the student's ability to apply the knowledge in order to be able 

to correct analysis of the question and thus put the appropriate assumptions and 

interpretation to reach a solution. Through textbooks and lectures, in addition to the 

( Solid state physics & material science ). 

 
-Classroom discussions and to identify the potential of the student to analyze 

problems.  

-Homework.  

-Suddenexams.  



 

 

 

-Quarterly examinations.  

-Projects and seminars. 

C. Thinking Skills  

C1. Description of crystal structure. 

C2. Description of diffusion mechanism. 

C3. Description of phase diagram. 

C4. Understanding the theory of imperfection in solid. 

C5. Describe the theory of material properties. 

D. General and Transferable Skills (other skills relevant to employability and 

personal development)  

D1.Employing all due respect to the course such as software, tables and diagrams to 

solve engineering problems. 



11. Course Structure  

Assessment 

Method 

Teaching  

Method 
Unit/Module 

or Topic Title 
ILOs Hours Week 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate 

students to 

develop its 

capabilities 

in the 

analysis of 

data 

question and 

diagnose the 

problem and 

describe the 

solution. 

Crystal 

Structure 

Periodic  array of 

atoms 

Fundamental types of 

crystal system lattice 

parameter. 

Simple crystal 

structure  miller 

indices 

Crystal system 

Direction 

Position 

Planes 

3 hours per 

week 
1-3 

= = 

Crystalline 

and non 

crystalline 

material 

Single crystal and 

polycrystalline 

material 

Amorphous material 

Determination of 

crystal structure 

X-ray diffraction and 

Braggs Law 

Determination of 

crystal structure 

Non-Crystalline solid 

 

3 hours per 

week 
4-6 

= = 

Imperfection 

in solids 

Point Defects 

Dislocation 

Vacancies 

Impurities in solid 

Line Defect 

Bulk or volume Defect 

Concept of 

Microscopy  

Microscopy Technique  

Grain size determination 

3 hours per 

week 
7-9 

= = 

Diffusion in 

Solids 

Theory of Diffusion 

Steady State Diffusion 

Non Steady State 

diffusion 

Activation energy for 

diffusion 

Factors that influence 

diffusion 

 

4 hours per 

week 
10-13 

= = 

Mechanical 

properties of 

Material 

Introduction 

Concept of stress and 

strain 

Stress Strain behavior  

4 hours per 

week 
14-17 



 

 
 
 
 
 

Elastic Properties of 

Material  

Plastic deformation  

Tensile properties  

True stress-strain 

Elastic recovery after 

plastic deformation  

Shear Stress  

Hardness 

variable of material 

properties 

 

= = 

Phase 

Diagram 

Definition and  basic 

concepts single and 

multiphase solids 

Solid Solution 

Phase rule binary 

phase diagram 

Construction of phase 

diagram 

Lever ruler 

Eutectic system 

Eutectoid system 

Phase Transition 

Basic concept 

Kinetics of Phase 

transition  

Material versus 

Equilibrium state    

 

3 hours per 

week 
18-20 

= = 

Crystal 

growth 

Single crystal growth 

Polycrystalline 

Growth from melts 

Non-Melts techniques  

 

3 hours per 

week 
21-23 

= = 

Classes of 

engineerin

g material 

 

Metals and Alloys 

Semiconductor 

Glass,Ceramic,glass-

ceramic 

Composite material 

Polymers section of 

material 

Basic properties 

 

3 hours per 

week 
24-26 

= = 

Material 

Properties 

Electrical Properties 

Optical Properties  

Thermal Properties 

 

4 hours per 

week 
27-30 



12. Infrastructure  

-Material Science and Engineering An introduction 

8th Edition 

William D.Callister 

David G.Rethwisch 

John Wiley& sons 2010 

-Introduction to Solid State Physics  

Sven Edition 

Charles Kittel 

John Wiley& sons 1996 

Required reading:  

· CORE TEXTS  

· COURSE MATERIALS  

· OTHER  

Lectures are available on the 
http://www.uotechnology.edu.iq/dep-Laser 

&optoelectronic/index.htm 

Special requirements 

(include for example 

workshops, periodicals, IT 

software, websites)  

- Conducting seminars.  

 

Community-based facilities  

(include for example, guest  

Lectures , internship , field 

studies)  
 

 

 

13. Admissions  

Pass the 2nd year exam. 
University physics (LOPE 1202) 
Pass Mathematics (LOPE 1201) 
In addition, students have the capacity to communicate 

in English to read and write 

Pre-requisites 

No identification. 
Minimum number of 

students 

No identification. 
Maximum number of 

students 
 

 

http://www.uotechnology.edu.iq/dep-Laser%20&optoelectronic/index.htm
http://www.uotechnology.edu.iq/dep-Laser%20&optoelectronic/index.htm

