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3  

1.  

1   121  

1     

   12  

 GE 1  4  

 GE 2   4  

 -                 2   

 -  2   

 GE 8        4  

 103  

 1  27  

 2 76  

    31  

  36  

  9  

   
 

1 3 Module  
 

    12  

 GE 1     4  

 890-102G1  

Everyday English 
2((2)-0-4) 

 890-103G1  

English on the Go 

2((2)-0-4) 

 890-104G1 

 

G  

 

 

English in the Digital World 

 

English for Academic Success 
 

2((2)-0-4) 
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 GE 2   4  

 -                 2   

 895-211G2A  
Thinking and Behavioral Prediction 

2((2)-0-4) 

 315-100G2A  
The Art of Computing 

2((2)-0-4) 

 473-001G2A  
Financial Literacy for a Better Life 

2((2)-0-4) 

 473-002G2A 

 

 
Reading Financial Statements for Investment 

2((2)-0-4) 

 G A  
Organic Thinking 

 

 -  2   

 895-221G2B  
Thinking and Systematic Problem Solving 

2((2)-0-4) 

 895-222G2B  
Critical Thinking 

2((2)-0-4) 

 895-223G2B 

 

 
Cultivating Happiness through Positivity 

2((2)-0-4) 

 

 G B 

 

 

 
Logic in Daily Life 

2((2)-0-4) 

 G B 

 

 

 
The World Today 

2((2)-0-4) 

 

 G B 

 

 

 
Thinking and Reasoning 

2((2)-0-4) 

 

 G B 

 

 

 
MOBA and Strategy Development 

2((2)-0-4) 

 

 G B 
 

 
Creative Problem Solving 

2((2)-0-4) 

 

 GE 8             4  

  
 

     10   

 1)  27  

   
Fundamental Physics for Engineer 
 

(3) 0 6  
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 333-101  
Fundamental Physics Laboratory 

3 0  

 47 102  
Physics for Electrical Engineer 

(3) 0 6  

 247 103  
Physics for Electrical Engineers Laboratory 

0 3 0  

 247-104  
General Chemistry  

(3) 0 6  

 325-107  
Fundamental Chemistry for Engineers Laboratory  

0 2 1  

 247 106 1 
Calculus I  

(3) 0 6  

 247 107  
Calculus II  

(3) 0 6  

 247 200 3  
Engineering Mathematics III 

(3) 0 6  

 247 201  
Engineering Mathematics IV 

(3) 0 6  

 247 300  
Statistics and Data Analysis for Engineers 

(3) 0 6  

  

2)  

 

76 

 

 

 2.1)  31  

   
Basic Engineering Programming 

3 (2) 2 5  

 247 111  
Electric Circuit Analysis  

(3) 0 6  

 

 247-112  
Introduction to Nanomaterials 

 

 247 113  
Digital and Logic Design  

 

 247 210  
Electronic  Circuits  

(3) 0 6  

 247 211  
Semiconductor Devices 

3 (2) 2 5  

 247 212  
Signal and Systems 

(3) 0 6  

 247 213  
Electromagnetic Fields and Waves 

(3) 0 6  
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 247-214  
IC Design Technology 

3 (3) 0 6  

 247 241  
Electronic Laboratory I 

 

 332 244  
Introduction to Semiconductor Manufacturing 

(3) 0 6  

 247 390  
Semiconductor Engineering Seminar  

1 * 

 247   
Industrial Training  320  

*  Audit 
 
 )  
  

  
  
  
 

  6  

 

4 12  

 1                                           24  

 247 220  
Data Structure and Algorithms 

(3) 0 6  

 247 221  
Digital Systems Laboratory 

0 6-3  

 247 223  
Solid-state Circuits   

(3) 0 6  

 247 225  
Electrical Instruments and Measurement 

(3) 0 6  

 247 301  
Microcomputer Project Laboratory 

0 6-3  

 247 302  
Model-Based Control System Design 

(3) 0 6  

 247 303  
Principle of Communication 

(3) 0 6  

 247-305 

 

 
VLSI Circuit Design 
 

3((2)-2-5) 
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 2      

 247 304  
Computer Organization 

(3) 0 6  

 247 308 
 

 
Analysis and Design of Analog Integrated Circuits 

3 (3) 0 6  

 247 309 
 

 
Analysis and Design of Digital Integrated Circuits 

3 (3) 0 6  

 247 310 
 

 
Design of CMOS Mixed-Signal Integrated Circuits 

(3) 0 6  

 247 311 
 

 
Design of Power Electronics 

3 (3) 0 6  

 247 317 
 

 
Design of Radio-frequency Integrated Circuits 

3 (3) 0 6  

 247 318  
Design of Feedback Circuits and Systems 

(3) 0 6  

 247 327  
System on Chip SoC Design 

3 (3) 0 6  
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  6  

 

4 12  

 1    24  

 247 240   
Control Systems 

(3) 0 6  

 247 242  
Electronic Laboratory II 

 

 247 243  
Industrial Standard 

 

 247 244 

 

 
Introduction to VLSI Testing 

(3) 0 6  

 247 245  
Quality Control and Six Sigma 

(3) 0 6  

 247 341  
Advanced Electronic Laboratory 

2 0 4-2  

 247 345 

 

 
Advanced Laboratory in Testing 

3 0 6 3  

 247 349 
 

 
Integrated Circuit Reliability and Failure Analysis 

(3) 0 6  

 247 350 
 

 
Automation Systems for Electronics Manufacturing 
 
 

(3) 0 6  

 2  

 247 343 
 

 
Introduction to Mixed-signal Integrated Circuits Testing 

(3) 0 6  

 247 346 
 

 
Front-of-Line in Assembly Technology 

3 (2) 2 5  

 247 347 
 

 
End-of-Line in Assembly Technology   

3 (2) 2 5  

 247 348 
 

 
Advanced Laboratory in Assembly 

3 0 6 3  

 247 351 
 

 
Electronics Manufacturing Processes 

(3) 0 6  

 247 352 
 

 
Advanced Laboratory in Electronics Manufacturing 
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   6  

 

4 12  

 1   4  

 324 251  
Specialty Chemicals for Semiconductors 

(3) 0 6  

 324 252  
Electrochemistry Process for Semiconductor 

(3) 0 6  

 332-243  
Thin-Film and Vacuum Technology 

(3) 0 6  

 316-202 
 

Material Analysis and Semiconductor Device 
Characterization Techniques 

(3) 0 6  

 332 354  
Fundamental of Plasma Processing 

3((3)-0-6) 

 332-343  
The Practice of Semiconductor Manufacturing Process 

3 0 6 3  

 247 371  
Occupation Safety Law 

3 (3) 0 6  

 332-344  
Semiconductor Process Technology 
 

3 0 6 3  

 2  ( ) 12  

 247 372  
Engineering Statistics and Experimental Technique 

3((3)-0-6) 

 332-345 

 

 
Semiconductor Packaging and Testing Equipment 

3 (3) 0 6  

 332-346 

 

 
Advanced Semiconductor  Process 

3 (3) 0 6  

 332-347 

 

 
The Practice of  Semiconductor Packaging and Testing 

3 (0-6-3) 

 332-348 

 

 
Heat Transfer for IC Fabrication 

3 (3) 0 6  

 332-349 

 

 
Semiconductor Factory Technology 

3 (3) 0 6  
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 )     9  
  

9  
-    

 247 306 

 

 
Complex Analysis 

3 (3) 0 6  

 332 399 

 

 
Quantum Mechanics for Engineers 

3 (3) 0 6  

 247 312 
 

 
Advanced Semiconductor Devices 

3 (3) 0 6  

 247 313 
 

 
Design for Testability 

3 (3) 0 6  

 247 314 
 

 
Embedded System 

3 (3) 0 6  

 247 315 
 

 
Computer Architecture 

3 (3) 0 6  

 247 316 
 

 
Biomedical Instrumentation and Design 

3 (3) 0 6  

 247 319 
 

 
Design of Complex Digital Systems 

3 (3) 0 6  

 247 320 
 

 
Design of Digital RF Integrated Circuits 

3 (3) 0 6  

 247 321 
 

 
VLSI Design Verification 

3 (3) 0 6  

 247 322 
 

 
Integrated-Circuit Physical Design Methodologies 

3 (3) 0 6  

 247 323 
 

 
Internet of Things 

3 (3) 0 6  

 247 324 
  

Electromagnetic Field Theory for Smart Sensing 
Applications 

3 (3) 0 6  

 247 325 
 

 
Machine Learning 

3 (3) 0 6  

 247 328 
 

 
Selected Topics in Integrated Circuit Design 

3 (3) 0 6  

 247 329 
 

 
Special Topics in Integrated Circuit Design 

3 (3) 0 6  
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-   

 247 354 
 

 
Introduction to Artificial Intelligence 

3 (3) 0 6  

 247 356  
Optoelectronics 

3 (3) 0 6  

 247 358  
Introduction to PCB Manufacturing 

3 (3) 0 6  

 247 359  
Operations Research 

3 (3) 0 6  

 247 360  
Introduction to Data Science 

3 (3) 0 6  

 247 361  
PCB Design 

3 (3) 0 6  

 247 362  
Introduction to Microelectromechanical Systems 

3 (3) 0 6  

 247 363  
Computer Network for Industry 

3 (3) 0 6  

 247 364  
Programmable Logic Controller 

3 (3) 0 6  

 247 365  
Selected Topics in Assembly and Testing 

3 (3) 0 6  

 247 366  
Special Topics in Assembly and Testing 

3 (3) 0 6  

 
-    

 332 388 
 

 
Selected Topics in IC Fabrication 

3 (3) 0 6  

 332 389 
 

 
Special Topics in IC Fabrication 

3 (3) 0 6  

 

 6  

       

 247 401  
Semiconductor Engineering Project 

6 0 18 0  

 247 402  
Co-Operative Education 

6(0-36-0) 

 247 403  
Study Abroad 
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 6  247 102  
 3 247    
 4    
    
   1 4 4 1 6 6  
 5    
 5 1    
 5 2, 3    

5 4, 5, 6    
    5 7, 8     
 5 9     
 6    
 
    200-11X  
 316-XXX  
 324-XXX  
 325-XXX  
 333-XXX  
 XXX XXXGX XXX XXXGXX   
 
  
 active learning  
 n x y z  
  n 3   
  x 2   
    active learning  
  y 2   
  z 5   
 

N a b c
 

 N 3   
 a 0   
 b 6   

 c 3   
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1 1 

 

  
 

 

 
 

Fundamental Physics for Engineer 
(3) 0 6  

333-101 
 

Fundamental Physics Laboratory 
3 0  

247-104 
 

General Chemistry  
(3) 0 6  

247 106 
 

Calculus I 
(3) 0 6  

 
 

Basic Engineering Programming 
3 (2) 2 5  

890-10XG1 
GE1  
Language and Communication 

2((2)-0-4) 

  15 (( )-5-27) 
 

1  
 

  
 

 

247 102 
 

Physics for Electrical Engineers 
(3) 0 6  

247 103 
 

Physics for Electrical Engineers Laboratory 
0 3 0  

247 107 
 

Calculus II 
(3) 0 6  

247 111 
 

Electric Circuit Analysis 
(3) 0 6  

247-112 
 

Introduction to Nanomaterials 
(3) 0 6  

247 113 
 

Digital and Logic Design 
3 (2) 2 5  

325-107 
 

Fundamental Chemistry for Engineers Laboratory 
0 2 1  

890-10XG1 
GE1  
Language and Communication 

2((2)-0-4) 

  19 (( 6)-7-34) 
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2 1 

 

  
 

 
247 200 3 

Engineering Mathematics III 
3 (3) 0 6  

247 210  
Electronic  Circuits 

(3) 0 6  

247 211  
Semiconductor Devices 

3((2)-2-5) 

247 212  
Signal and Systems 

3 (3) 0 6  

247-214  
IC Design Technology 

3 (3) 0 6  

247 241  
Electronic Laboratory I 

 

332-244  
Introduction to Semiconductor Manufacturing 

3 (3) 0 6  

XXX-XXX GE2A  
Logical and Numerical Reasonning 

2((2)-0-4) 

  1((19)-5-39) 
 

 
2 2 

 

  
 

 
247 201  

Engineering Mathematics IV 
3 (3) 0 6  

247 213  
Electromagnetic Fields and Waves 

3 (3) 0 6  

247 220  
Data Structure and Algorithms 

3 (3) 0 6  

247 221  
Digital Systems Laboratory 

3 0 6 3  

247 223  
Solid-State Circuits 

3 (3) 0 6  

247 225  
Electrical Instruments and Measurement 

3 (3) 0 6  

XXX-XXX GE2B  
Systematic Thinking 

2((2)-0-4) 

  20((17)-6-37) 
 
 
 
 
 
 
 
 
 
 

แขนงการออกแบบวงจรรวม
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3 1 
 

  
 

 
247 300  

Statistics and Data Analysis for Engineers 
3 (3) 0 6  

247 301  
Microcomputer Project Laboratory 

3 0 6 3  

247 302  
Model-Based Control System Design 

3 (3) 0 6  

247 303  
Principle of Communication 

3 (3) 0 6  

247-305 
 

 
VLSI Circuit Design 

(2) 2 5  

247 3xx  
Track Elective 

3 (3) 0 6  

XXX-XXX GE8  
General Education 

x y z  

  0((x)-y-z) 
 

 
3 2 

 

  
 

 
247 3xx  

Track Elective 
3 (3) 0 6  

247 3xx  
Track Elective 

3 (3) 0 6  

247 3xx  
Track Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

247 390  
Semiconductor Engineering Seminar 

1 * 

XXX-XXX GE8  
General Education 

x y z  

  0((x)-y-z) 

 
* Audit 
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3  
 

  
 

 

247-  
 

Industrial Training 
  

 
1 

 

  
 

 
247 401 

 
 

Semiconductor Engineering Project 
6 0 18 0  

247 402 
 

 
Co-Operative Education 

6(0-36-0) 

247 403 
 

Study Abroad 
 

  x y z  
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2 1 
 

  
 

 
247 200 3 

Engineering Mathematics III 
3 (3) 0 6  

247 210  
Electronic  Circuits 

3 (3) 0 6  

247 211  
Semiconductor Devices 

3((2)-2-5) 

247 212  
Signal and Systems 

3 (3) 0 6  

247-214  
IC Design Technology 

3 (3) 0 6  

247 241  
Electronic Laboratory I 

 

332-244  
Introduction to Semiconductor Manufacturing 

3 (3) 0 6  

XXX-XXX GE A  
Logical and Numerical Reasonning 

 

  21(( 9)-5- 9) 
 

2 2 
 

  
 

 
247 201  

Engineering Mathematics IV 
3 (3) 0 6  

247 213  
Electromagnetic Fields and Waves 

3 (3) 0 6  

247 242  
Electronic Laboratory II 

 

247 240  
Control Systems 

3 (3) 0 6  

247 243  
Industrial Standard 

3 (3) 0 6  

247-244  
Introduction to VLSI Testing 

3 (3) 0 6  

247 245  
Quality Control and Six Sigma 

3 (3) 0 6  

XXX-XXX GE2B  
Systematic Thinking 

 

  21((20)-3-40) 
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3 1 
 

  
 

 
247 300  

Statistics and Data Analysis for Engineers 
3 (3) 0 6  

247 341  
Advanced Electronic Laboratory 

2 0 4 2  

247-350  
Automation Systems for Electronics Manufacturing 

3 (3) 0 6  

247 xxx  
Track Elective 

3 (3) 0 6  

247 xxx  
Track Elective 

3 (3) 0 6  

247 xxx  
Track Elective 

3 (3) 0 6  

XXX-XXX GE8  
General Education 

2 x y z  

  19((x)-y-z) 

 

3 2 
 

  
 

 
247-345  

Advanced Laboratory in Testing 
3(0-6-3) 

247-349  
Integrated Circuit Reliability and Failure Analysis 

3 (3) 0 6  

247 xxx  
Track Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

247 390  
Semiconductor Engineering Seminar 

1 * 

XXX-XXX GE8  
General Education 

2 x y z  

  20((x)-y-z) 

 
* Audit    

3  
 

  
 

 

247-  
 

Industrial Training 
320  
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1 
 

  
 

 
247 401 

 
 

Semiconductor Engineering Project 
6 0 18 0  

247 402 
 

 
Co-Operative Education 

6(0-36-0) 

247 403 
 

Study Abroad 
 

  x y z  
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2 1 
 

  
 

 
247 200 3 

Engineering Mathematics III 
3 (3) 0 6  

247 210  
Electronic  Circuits 

3 (3) 0 6  

247 211  
Semiconductor Devices 

3((2)-2-5) 

247 212  
Signal and Systems 

3 (3) 0 6  

247-214  
IC Design Technology 

3 (3) 0 6  

247 241  
Electronic Laboratory I 

 

332-244  
Introduction to Semiconductor Manufacturing 

3 (3) 0 6  

XXX-XXX GE A  
Logical and Numerical Reasonning 

 

  1((19)-5-39) 
 
 

2 2 
 

  
 

 
247 201  

Engineering Mathematics IV 
3 (3) 0 6  

247 213  
Electromagnetic Fields and Waves 

3 (3) 0 6  

324 251  
Specialty Chemicals for Semiconductors 

3 (3) 0 6  

324 252  
Electrochemistry Process for Semiconductor 

3 (3) 0 6  

332-243  
Thin-Film and Vacuum Technology 

3 (3) 0 6  

316 202  
Material Analysis and Semiconductor Device Characterization 
Techniques 

3 (3) 0 6  

XXX-XXX GE2B  
Systematic Thinking 

 

  20((20)-0-40) 
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3 1 
 

   
 

247 300  
Statistics and Data Analysis for Engineers 

3 (3) 0 6  

247 371  
Occupation Safety Law 

3 (3) 0 6  

332-343  
The Practice of Semiconductor Manufacturing Process 

3 0 6 3  

332 354  
Fundamental of Plasma Processing 

3((3)-0-6) 

332-344  
Semiconductor Process Technology 

3 0 6 3  

XXX-XXX  
Track Elective 

3 (3) 0 6  

XXX-XXX GE8  
General Education 

2 x y z  

  20((x)-y-z) 
 
 

 
3 2 

 
   

 
XXX-XXX  

Track Elective 
3 (3) 0 6  

XXX-XXX  
Track Elective 

3 (3) 0 6  

XXX-XXX  
Track Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

XXX-XXX  
Semiconductor Elective 

3 (3) 0 6  

247 390  
Semiconductor Engineering Seminar 

1 * 

XXX-XXX GE8  
General Education 

2 x y z  

  20((x)-y-z) 
 

 
 

3  
 

  
 

 

247-  
 

Industrial Training 
320  
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1 
 

  
 

 
247 401 

 
 

Semiconductor Engineering Project 
6 0 18 0  

247 402 
 

 
Co-Operative Education 

6(0-36-0) 

247 403 
 

Study Abroad 
 

  x y z  
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OBE 
 

   
GE 1  
890-102G1  

Everyday English 
2((2)-0-4) 

   

 
Listening and reading familiar and simple topics to get the main idea and details; 

grammar and expressions for speaking and writing for everyday communication 
 
890-103G1  

English on the Go 
2((2)-0-4) 

   

 
English listening and reading, current topics, comprehension, summarization and 

interpretation; complex grammatical structures and expressions for everyday spoken and written 
communication in various contexts 

 
890-104G1  

English in the Digital World 
2((2)-0-4) 

   

 
Listening and reading English in the digital world: critically responding to listening 

and reading texts through speaking and writing 
 
890-105G1  

English for Academic Success 
2((2)-0-4) 

   

 
Listening and reading academic English; analyzing academically; critically speaking 

and writing to express opinions 
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GE 2    
 

 
895-211G2A  

Thinking and Behavioral Prediction 
2((2)-0-4) 

   

 
Thinking, decision-making; behavioral prediction; behavioral problem exploration; 

predicting equation analysis 
  

315-100G2A  
The Art of Computing 

2((2)-0-4) 

   

 
Mathematics in surrounding; mathematical modeling for life; interest rate; annuity; 

collection and management data; introduction to data analysis and presentation 
 
473-001G2A  

Financial Literacy for a Better Life 
2((2)-0-4) 

   

 
Importance, scope and planning process of personal finance; preparing the personal 

financial statements; personal financial statement analysis; managing personal income and 
expenses; planning for saving; and investments 

 
473-002G2A  

Reading Financial Statements for Investment 
2((2)-0-4) 

   

 
Fundamental of investments and financial statements; statement of financial 

financial analysis tools; liquidity analysis, operating efficiency, leverage, profitabi
values 
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142-010G2A  
Organic Thinking 

2((2)-0-4) 

   

 
Analytical thinking; presumption and assumption; hypothesis; convergent and 

divergent thinking; data finding; problem and solution finding; predictions; logical; numerical 
analysis; relating and creating things; value adding 

 
   
895-221G2B  

Thinking and Systematic Problem Solving 
2((2)-0-4) 

   

 
Systematic thinking; systematic problem solving; systematic problem exploration; 

systematic problem analysis 
 
895-222G2B  

Critical Thinking 
2((2)-0-4) 

   

 
Critical thinking; examining one s own and society s thoughts and beliefs; 

systematic and creative problem solving; communication of thoughts and response to criticism 
rationally and constructively in diverse contexts 

 
895-223G2B  

Cultivating Happiness through Positivity 
2((2)-0-4) 

   

 
Thoughts and happiness; thinking methods to set the direction; positive thinking, 

thinking, and work; happiness and relationships; happiness and education; application of thoughts 
to life and work 
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895-224G2B  
Logic in Daily Life 

2((2)-0-4) 

   

 
Logical thinking; forms of deductive, inductive, and descriptive reasoning; observing 

and questioning; justification and reliability assessment; fallacies; the role of logic in scientific 
explanation and language use; systematic problem solving 

 
895-225G2B  

The World Today 
2((2)-0-4) 

   

 
Systematic thinking; logical thinking; analytical thinking; analyzing and synthesizing 

current world events and the changes in global geopolitics that cause conflicts; critically analyzing 
the global economic crisis and the world problems; strategic thinking for adapting to changing 
environment; future prediction and the survival of World population in the st century 

 
315-202G2B  

Thinking and Reasoning 
2((2)-0-4) 

   

 
The definitions and importance of thinking and reasoning; brain thinking process; 

types of thinking; causality; reasoning; scientific and innovative thinking 
 
200-108G2B  

MOBA and Strategy Development 
2((2)-0-4) 

   

 
Introduction to MOBA, systems thinking, elements of MOBA, player roles and 

function of players, MOBA elements relationship, mind map, team work, strategy development, 
manners and sportsmanship, career related to MOBA, system thinking in daily life 
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200-108G2B  
 

Creative Problem Solving  

2((2)-0-4) 

   

 
Factors and causes of problems; understanding problem; types of problems, problem 

solving steps; algorithm; thinking for decision making and algorithm; problem solving with algorithm; 
critical thinking and ideas; reliability and relevance; sources of information, understanding the 
sources of information, evidence, facts, validity, and reliability 
 

 
1)  

  
Fundamental Physics for Engineer 

3((3)-0-6) 

   

 
Physics in engineering; units, physical quantities, and vectors; force system and 

motions; work and moment; particles and rigid bodies; energy and momentum 
 

1.  
2.  
3.  
4.  
5.  
6.  

Students are able to 
1. Show disciplined behavior 
2. Calculate unit physical quantities and vectors correctly 
3. Solve force system and motion problems 
4. Solve work and moment problems  
5. Solve particles and rigid bodies problems 
6. Solve energy and momentum problems 
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333-101  
Fundamental Physics Laboratory 

1(0-3-0) 

   

 
Measurement and errors; graphs and equations; force equilibrium; projectile 

motion; spring and oscillation; standing waves in a string 
 

1.  
2.  
3.  
4.     
5.  

Students are able to 
1. Show disciplined behavior 
2. Operate instrument to measure and calculate precision of measurement 

correctly 
3. Compute statistical parameters from experimental data correctly 
4. Conduct experiment on motion, spring and oscillation and standing waves 

correctly 
6. Write discussion and draw conclusion on experiments 

 
247-102  

Physics for Electrical Engineers 
3((3)-0-6) 

   
 

 
Electrostatic; electrical circuits; direct current circuits; capacitor; alternating current 

circuits; electromagnetism; electric induction; inductor; electromagnetic waves 
 

1.  
2.  
3.  
4.  
5.  
6.  

Students are able to 
1. Show disciplined behavior 
2. Solve electrostatic problems 
3. Solve direct current circuits and alternating current circuits problems 
4. Solve electromagnetism and magnetic materials problems  
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5. Solve electric induction and inductor problems 
6. Explain electromagnetic waves 

 
247-103  

Physics for Electrical Engineers Laboratory 
1(0-3-0) 

   

 
Electric field; electrical measurement and electrical measurement devices; 

magnetic field; electromagnetic induction; direct current circuits; alternating current circuits 
 

1.  
2.  
3.  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Operate basic electrical equipment to measure electrical parameters 

correctly 
3. Conduct experiment on direct current circuits and alternating current circuits 

correctly 
4. Conduct experiment on electric field, magnetic field, and electromagnetic 

induction correctly 
5. Write discussion and draw conclusion on experiments 

 
  

General Chemistry  
3 3 0 6  

   

 
Basic chemistry for engineers; chemicals in everyday life and safety; physical 

properties of solids, fluids and gases; gas laws; law of conservation of mass and stoichiometry; 
chemical reactions and acid-base equilibrium; electrochemical reactions; thermodynamics 

 
1.  
2.  
3.  
4.  
5.  
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6.  
Students are able to 

1. Demonstrate disciplined behavior 
2. Explain basic chemistry for engineers, everyday chemicals and safety  
3. Explain physical properties of solids, fluids and gases  
4. Explain gas laws, law of conservation of mass and stoichiometry  
5. Solve chemical reactions and acid-base equilibrium  
6. Explain electrochemical reactions and thermodynamics 

 
325-107  

Fundamental Chemistry for Engineers Laboratory 
1 (0-2-1) 

   

 
Chemical safety; significant figures and glassware selections; chemical reactions of 

copper; semi-micro qualitative analysis of cations and anions; thermochemistry; freezing point 
depression; chemical kinetics; volumetric analysis; acids, bases and buffer solutions; 
electrochemistry 

 
1.  
2.  
3.  
4.  
5.  

Students are able to 
1. Demonstrate disciplined behavior  
2. Perform experiments on the preparation of solutions correctly 
3. Perform experiments on measurement of physical properties of substances 

correctly 
4. Perform experiments on basic chemical composition analysis correctly  
5. Write an analysis and conclusion of the experiment 

 
 

247-106  
Calculus I 

3 ((3)-0-6) 
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Limits; continuity; differentiation; applications of differentiation; integration; 
applications of definite integral; transcendental functions; techniques of integration; improper 
integrals; first-order differential equations 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  

Students are able to 
1. Show disciplined behavior 
2. Solve limits and continuity problems 
3. Solve differentiation problems 
4. Solve definite integral problems  
5. Solve transcendental problems 
6. Solve integral problems using different techniques 
7. Solve basic first-order differential equation problems 
 

247-107  
Calculus II 

3((3)-0-6) 

   

 
Sequences and infinite series; convergence tests; power series; Taylor series; lines; 

planes, and quadric surface in three-dimensional space; calculus of vector valued functions; 
line integrals; limits and continuity of functions of several variables; partial derivatives; 
directional derivatives and gradients; Lagrange multipliers; multiple integrals 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  
10.  
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Students are able to 
1. Show disciplined behavior 
2. Solve sequences, infinite series and convergence test problems 
3. Solve power series and Taylor series problems 
4. Calculate parameters of lines, planes and quadratic surface in three-

dimensional space  
5. Solve calculus of vector valued function problems 
6. Calculate line integrals of functions 

 
8. Calculate partial derivatives, directional derivatives and gradients 
9. Solve problems using Lagrange multipliers 
10. Calculate multiple integrals 

 
247-200  

Engineering Mathematics III 
3 ((3)-0-6) 

   

 
First- order and higher- order ordinary differential equations; Fourier series; Fourier 

integral and transform; Laplace transform; partial fraction expansion; boundary value problem; 
applications in electrical engineering 

 
1.  
2.  
3.  
4.  
5.  
6.  

Students are able to 
1. Show disciplined behavior 
2. Solve first- order and higher- order ordinary differential equation problems 
3. Calculate Fourier series and Fourier integral and transform 
4. Calculate Laplace transform  
5. Solve differential equation using partial fraction expansion technique 
6. Solve boundary value problems 
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247-201  
Engineering Mathematics IV 

3 ((3)-0-6) 

   

Z 
 

Review of complex numbers, sinusoidal waveforms, phasor representations, 
introduction to linear algebra, basic vector analysis, differential equations and difference 
equations, Laplace transforms, Z-transforms, Fourier transforms, basic numerical methods and 
computing tools for electrical engineering 

 
1.  
2.  
3.  
4.  
5.  
6.  
7. Z  
8.  

Students are able to 
1. Show disciplined behavior 
2. Solve complex number problems 
3. Calculate phasor representation from sinusoidal waveform 
4. Solve basic linear algebra problems  
5. Solve basic vector problems 
6. Solve problems in differential and difference equations 
7. Calculate Laplace transform, Z-transforms and Fourier transforms correctly 
8. Solve basic electrical engineering problems using numerical methods and 

computing tools 
 
247-300  

Statistics and Data Analysis for Engineers 
3 ((3)-0-6) 
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Elements of probability: axioms of probability, conditional probability, 

variables, probability functions, function of random variable, expectation, variance, covariance, 

numbers; special random variables: Bernoulli, binomial, multinomial, geometric, Poisson, 
hypergeometric, negative binomial, uniform, normal (Gaussian), exponential, gamma, chi- 
square, t, F; sampling: sample mean, sample variance, histogram, sampling distributions from 
a normal population; Parameter estimation: method of moments, maximum likelihood 
method, confidence interval, bias, mean square error; hypothesis testing: types and probability 
of error, tests concerning mean and variance of normal populations 

 
1.  
2.  
3.  
4.  
5. 

 
6.  
7.  
8. 

 
9.  
10.  
11. 

 
Students are able to 

1. Show disciplined behavior 
2. Explain elements of probability correctly 
3. Solve conditional probability, independe  
4. Solve random variables problems  
5. Calculate expectation, variance, covariance, moments, moment generating 

functions of random variables 

numbers correctly 
7. Solve special random variable problems 
8. Calculate sample mean, sample variance, histogram, sampling distributions 

from a normal population 
9. Solve parameter estimation problems using different method 
10. Solve hypothesis testing problems 
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11. Explain types and probability of error, tests concerning mean and variance 
of normal populations 

 
2)  

2.1)  
200-116  

Basic Engineering Programming 
3((2)-2-5) 

   

 

 
Computer concepts; computer components; hardware and software interaction; 

electronic data processing concepts; high-level language programming concepts; program 
design and development methodology; data types; constant; operations and expression; 
statement and compound statement; flow controls; sequence; alteration and iteration; 
debugging; program design and development with applications to engineering problems using 
a high level programming language; programming practices 

 
1.  
2.  
3.  
4. 

 
5.  

Students are able to 
1. Show disciplined behavior 
2. Use programming development tools properly 
3. Draw a flowchart that reflect the logical process of the program correctly 
4. Write programs to meet the given specifications using a high-level 

programming language and numerical libraries 
5. Debug the program systematically 

 
247-111  

Electric Circuit Analysis 
3 ((3)-0-6) 
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circuits; nodal and mesh analyses; linearity and superposition; equivalent circuits and network 
theorems; energy storage element; first-order and second-order circuits; natural and forced 
responses; transient and steady state; AC steady-state analysis; average and effective values; 
phasors; impedance and admittance; AC circuit power analysis; power factor improvement; 
three-phase circuits; coupled inductors and transformers 

 
1.  
2.  
3. 

 
4. 

 
5.  
6.  
7.  

Students are able to 
1. Show disciplined behavior 
2. Explain the properties of basic electrical devices 
3. Calculate electrical parameters of direct current circuits in both transient and 

steady-states by applying circuit theories and mathematical method 
4. Calculate electrical parameters of alternating current circuits in both transient 

and steady-states by applying circuit theories and mathematical method 
5. Calculate electrical parameters to improve the power factor in alternating 

current circuits 
6. Calculate electrical parameters of three-phase circuits 
7. Calculate electrical parameters of circuits with coupled inductor and 

transformer 
 
247-112  

Introduction to Nanomaterials 
3 ((3)-0-6) 

   

 
Fundamentals of Nanotechnology; Types of Nanomaterials; Synthesis and 

Fabrication Techniques; Properties of Nanomaterials; Applications of Nanomaterials; 
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Application in Electronics and semiconductor industries; Safety and Ethical Aspects of 
Nanotechnology 

 
1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain the importance of nanotechnology and basic nanomaterials  
3. Explain nanotechnology and industrial innovation  
4. Explain the basic process of nanomaterial synthesis 

 
247-113  

Digital and Logic Design 
3((2)-2-5) 

   

CAD 
Number systems and codes; Boolean algebra; minterms and maxterms; sum-of-

products and product-of-sums; Karnaugh maps; two-level and multi-level gate circuits; 
medium-scale combinational circuits: multiplexer, encoder, and decoder; introduction to 
sequential circuits; latch, flipflop; register, and counter; state diagram and state table; analysis 
and design of sequential logic circuits; hardware description language; design projects using 
CAD 

 
1.  
2.  
3.  
4. 
 

5.  
6.  
7. CAD  

Students are able to 
1. Show disciplined behavior 
2. Calculate various number systems and codes 
3. Calculate Boolean algebra 
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4. Solve problems related to minterms and maxterms, sum-of-products and 
product-of-sums and Karnaugh maps 

5. Design of sequential logic circuits 
6. Design circuits using hardware description language 
7. Design circuits using CAD 
 

247-210  
Electronic  Circuits 

3 ((3)-0-6) 

   

 BJT) 
FET) 

 
Semiconductor devices; current-voltage and frequency characteristics of electronic 

devices; analysis and design of diode circuits; bipolar junction transistors (BJT) and field-effect 
transistors (FET); transistor bias circuit and small-signal analysis; multistage amplifiers; 
operational amplifiers and its applications in linear and nonlinear circuits 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  

Students are able to 
1. Show disciplined behavior 
2. Explain the properties of semiconductor devices 
3. Calculate electrical parameters of diode circuits 
4. Calculate electrical parameters of BJT circuits 
5. Calculate electrical parameters of FET circuits 
6. Calculate operating point and small-signal parameters of transistor amplifier 

circuits 
7. Calculate electrical parameters of op-amp circuits 

 
247-211  

Semiconductor Devices 
3((2)-2-5) 

   

p-n 
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 BJT) 
MOSFET)  

Semiconductor crystals properties and growth; energy band and charge carriers in 
semiconductors; carrier transport mechanisms in semiconductors; p-n junctions; metal-
semiconductor junctions; bipolar junction transistors (BJT) structure, operation, and electrical 
properties; metal-oxide-semiconductor field-effect transistors (MOSFET) structure, operation, 
and electrical properties; optoelectronic devices 

 
1.  
2. 

 
3. p-n  
4. 

BJT)  
5. 

MOSFET)  
6.   
7.  

Students are able to 
1. Show disciplined behavior 
2. Explain the properties of semiconductor crystals properties and growth; 

energy band and charge carriers in semiconductors; carrier transport mechanisms in 
semiconductors  

3. Explain the properties of  p-n junctions; metal-semiconductor junctions 
4. Explain the properties of bipolar junction transistors (BJT) structure, operation, 

and electrical properties 
5. Explain the properties of metal-oxide-semiconductor field-effect transistors 

(MOSFET) structure, operation, and electrical properties 
6. Explain the properties of optoelectronic devices 
7. Conduct experiment on semiconductor devices correctly 
 

247-212  
Signal and Systems 

3 ((3)-0-6) 

   

Z 
 

Introduction to signals and systems; time domain analysis of linear time invariant 
continuous time systems; continuous time convolution; continuous time Fourier series; 
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continuous time Fourier transform; Laplace transform; time domain analysis of discrete time 
systems; discrete time convolution; discrete time Fourier series; discrete time Fourier transform; 
sampling and quantization; Z-transform; numerical simulation and applications for electrical 
engineering 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  

Students are able to 
1. Show disciplined behavior 
2. Explain the properties of linear time-invariant signals  
3. Calculate the convolution of continuous-time signals 
4. Calculate Fourier series and the Fourier transform of continuous-time signals 
5. Calculate the Laplace transform of continuous-time signals 
6. Calculate the convolution of discrete time signals 
7. Calculate Fourier series the discrete time Fourier transform of discrete time 

signals 
8. Calculate the Z-transform of discrete time signals 

 
247-213  

Electromagnetic Fields and Waves 
3 ((3)-0-6) 

   

 
Electrostatic fields in free space, dielectrics, and conductors; electric potential; 

electrostatic energy and forces; steady electric currents; magnetostatic fields; magnetostatic 
-harmonic electromagnetic fields; 

electromagnetic energy radiation; plane waves; transmission lines; Smith chart 

 
1.  
2.  
3.  
4. 
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5. 
 

6.  
Students are able to 

1. Show disciplined behavior 
2. Solve for solutions in static electric field, dielectric and conductor 
3. Solve for solutions in electric energy and electric force 
4. Calculate static magnetic field, force and torque from static magnetic field  

-harmonic 
electromagnetic fields and electromagnetic energy radiation and plane waves 

6. Calculate parameters related to transmission lines 
 
247-214  

IC Design Technology 
3 (3) 0 6  

   
IC ( ; ; IC 

; TTL (Transistor-Transistor Logic ; CMOS (Complementary Metal-Oxide 
Semiconductor ; FinFET; EDA); ;  

IC (Integrated Circuit) types; design methodologies; analog, digital, and mixed-signal 
IC design; TTL (Transistor-Transistor Logic) gates; CMOS (Complementary Metal-Oxide 
Semiconductor) gates; FinFET; Electronic Design Automation (EDA) tools; packaging and testing; 
emerging trends 

 
 

IC  
IC  

TTL ( CMOS (
FinFET  

EDA IC  

IC  

IC  
Students are able to 

1. Show disciplined behavior 
2. Explain types of ICs 
3. Explain the key design methodologies for analog, digital, and mixed-signal 

ICs 
4. CompareTTL (Transistor-Transistor Logic), CMOS (Complementary Metal-

Oxide Semiconductor) and FinFET Technology 
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5. Utilize EDA tools to design, simulate, and verify the functionality of basic IC 
circuits 

6. Explain the processes involved in IC packaging, testing, and reliability 
assessment 

7. Explain emerging trends in semiconductor technologies, such as low-power 
design and D IC integration 

 
332-244  

Introduction to Semiconductor Manufacturing 
3 ((3)-0-6) 

   
MEMS 

MEMS 

 
Material and device requirements of electronic and MEMS industries; wafer 

fabrication process overview; MEMS process overview; lithography; etching; metallization; 
thermal oxidation; diffusion; ion implantation; passivation; contacts; electron and force 
microscopies; electronic and optical spectroscopies; semiconductor nanomaterials; Layout of 
integrated circuits 

 
 

MEMS  
MEMS  

 

 
 

Students are able to 
Show disciplined behavior 

Explain the material and device requirements of electronic and MEMS 
industries 

Explain the wafer fabrication process and MEM process 
Explain the concepts of lithography, etching, metallization, thermal oxidation, 

diffusion, ion implantation, passivation and contacts 
Explain the properties of electron and force microscopies, electronic and 

optical spectroscopies 
Implement a layout of integrated circuits 
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247-390  
Semiconductor Engineering Seminar 

1(0-2-1) 

   

 
Presentation and discussion on current interesting topics in integrated circuit 

design a  
 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain the concepts of the chosen integrated circuits using appropriate 

theories 
Compare multiple integrated circuit designs  
Crate an appropriate presentation of the chosen integrated circuits 
Question the presentations in the seminar 

 
247-   

Industrial Training 320  
   

 30  
Internship for semiconductor engineer in private enterprises, government agencies, 

government enterprises or academic places at least hours and at least workdays in order 
to get experiences from the assignment 

 
 

 
 

4.  
5  

Students are able to 
Obey the rule and regulation of the internship organization 
Design the system to solve the problem proposed by the internship 

organization 
Communicate the engineering work to the co-worker correctly 

4. Perform work in the workplace successfully as assigned 
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5 Work in a team environment 
 

)  
 

1  
247-220  

Data Structure and Algorithms 
3 ((3)-0-6) 

   

NP-complete 
 

Introduction to data structure and algorithm; array, stack, queue, sorting algorithms; 
dynamic sets and searching; divide-and-conquer algorithms; graphs and graph traversals; greedy 
algorithms; dynamic programming; polynomials and matrices; NP-complete problems; parallel 
algorithms; adaptive algorithms; optimization problems; algorithms for electrical engineering; 
algorithm solving using engineering tool 

 
1.  
2.  
3.  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain data structures and various algorithms 
3. Calculate the computational complexity of an algorithm 
4. Write dynamic programs 
5. Solve engineering algorithms using engineering tools 
 

247-221  
Digital Systems Laboratory 

3 (0-6-3) 

   

CAD HDL) P&R  
Lab practices and projects related to Digital Circuit and Logic Design using CAD, 

hardware description language (HDL), Synthesis, P&R, digital system implementation on Field 
Programmable Gate Arrays (FPGA) 

 
1.  
2.  

Highlight

Highlight
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3. CAD 
HDL)  

4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Operate instrument to measure and calculate precision of measurement 

correctly 
3.  Conduct experiment on digital circuit and logic design using CAD and hardware 

description language (HDL) correctly 
4. Synthesize, place and route digital circuits on FPGA correctly 
5. Write discussion and draw conclusion on experiments 

 
247-223  

Solid-State Circuits   
3 ((3)-0-6) 

   

CAD/EDA 
BJT) 

Basic amplifier structures; operational amplifiers; broadband amplifier design; active 
filters; temperature sensors; bandgap references; power supplies and voltage regulators; 
CAD/EDA design tools; hardware implementation on breadboard using commercial operational 
amplifiers and bipolar junction transistors (BJT) 

 
1.  
2. 

 
3.  
4.  
5.  
6.  
7. CAD/EDA  
8.  

Students are able to 
1. Show disciplined behavior 
2. Explain the working principle of basic amplifier structures, operational 

amplifiers and broadband amplifier design 
3. Calculate electrical parameters of Basic amplifier structures, operational 

amplifiers and broadband amplifier design 
4. Calculate electrical parameters of active filters 
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5. Explain the concepts of temperature sensors and bandgap references 
6. Explain the working principle of power supplies and voltage regulators 
7. Simulate and implement circuit using CAD/EDA design tools 
8. Implement circuits using commercial operational amplifier and bipolar junction 

transistors 
 
247-225 
 

 
Electrical Instruments and Measurement 

3 ((3)-0-6) 

   

DC AC 

 
Units and standard instruments; accuracy; precision; voltage current, and power 

measurements, impedance measurement at low and high frequencies; measurement of DC and 
AC current and voltage using analog and digital instruments; digital techniques in measurement; 
noises; shielding; signal-to-noise ratio enhancement techniques; transducers; computer-based 
measurement systems 

 
1.  
2.  
3.  
4.  
5.  DC AC 

 
6.  
7.  
8.  
9.  
10.  

Students are able to 
1. Show disciplined behavior 
2. Describe units and standard instruments correctly 
3. Calculate accuracy and precision correctly 
4. Explain methods of voltage current, and power measurements, impedance 

measurement at low and high frequencies 
5. Explain methods of measurement of DC and AC current and voltage using 

analog and digital instruments 
6. Describe digital techniques in measurement 
7. Explain impacts of noises and shielding 
8. Explain working principles of signal-to-noise ratio enhancement techniques 
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9. Explain working principles of various transducers 
10. Explain working principles of computer-based measurement systems 

 
247-301  

Microcomputer Project Laboratory 
3 (0-6-3) 

   
 

Lab practices and projects related to microcomputers 
 

1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Use software to write program and download onto the microcomputer 

correctly 
3. Write a program for microcomputer to operate according to specifications  
4. Explain the working principles of the program correctly 

 
247-302  

Model-Based Control System Design 
3 ((3)-0-6) 

   

Z 

 
Introduction to digital control system using model-based design; discrete-time 

signals; z-transform technique; sampled-data systems; discrete equivalent of continuous transfer 
functions; stability analysis of discrete-time system; implementation of digital control systems 
in embedded systems; model-in-loop simulation; hardware-in-loop simulation; processor-in-
loop simulation; prototype-in-loop simulation; verification and validation. 

 
 

 
Z 
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Students are able to 
Show disciplined behavior 
Explain in detail about digital control system using discrete time signal model-

based design 
Explain Z-transform technique, sample data system, continuous equivalent 

discrete transfer function, and perform stability analysis of discrete time system 
Create a model for digital control system for use in embedded system 
Perform model simulation and model validation in various forms 

 
247-303 
 

 
Principle of Communication 

3 ((3)-0-6) 

   

PCM) 
BER) 

EVM) I-Q 
 

Introduction to communication systems; analog modulation; sampling theorem; 
quantization; encoding; Pulse Code Modulation (PCM); digital signaling and binary line coding; 
digital modulation; matched filter; signal space analysis; Gram Schmidt process; Bit Error Rate 
(BER) in digital transmission; Error Vector Magnitude (EVM) in digital I-Q transmission; channel 
coding; information theory; entropy; channel modeling; channel capacity 

 
1.  
2.  
3.  
4.  
5. PCM)  
6. 
 
7.  
8.  
9. BER) 

EVM) I-Q  
10. 

 
Students are able to 

1. Show disciplined behavior 
2. Explain functions of components in communication systems 
3. Explain concepts of analog modulation  
4. Explain concepts of sampling theorem and quantization 
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5. Explain concepts of encoding and pulse code modulation (PCM) 
6. Explain concepts of digital signaling and binary line coding, digital modulation 

and matched filter 
7. Explain concepts of signal space in communications 
8. Calculate result of Gram-Schmidt process 
9. Calculate Bit Error Rate (BER) in digital transmission and Error Vector Magnitude 

(EVM) in digital I-Q transmission 
10. Solve problems related to channel coding, information theory, entropy; 

channel modeling and channel capacity 
 

247-305 
 

 
VLSI Circuit Design 

3 ((2)-2-5) 

   
VLSI MIPS CMOS 

SPICE 
Intel 

Introduction to VLSI design; MIPS processor example; CMOS transistor theory; 
standard cell layout; area esimation; delay model; logical effort; power consumption; SPICE 
simulation; circuit families; clock; controller; datapath functional units; memories; wires; case 
study: intel processors 

 
 

MOS  
CMOS  

 
5. VLSI   

Students are able to 
Show disciplined behavior 
Explain the theory of MOS transistor technology 
Design simple CMOS circuits 

4. Estimate area, delay and power consumption  
5. Describe VLSI design and provide case study examples 

 
 2  
247-304 
 

 
Computer Organization 

3 ((3)-0-6) 

   
IEEE 754
HDL) 

 I/O  

Highlight
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IEEE 754 standard Number systems; processor compoments; instruction set; 
assembly language, machine language; hardware description language (HDL); single-cycled and 
pipelined processor design; multi-level memory hierarchies; virtual memory; bus system; 
exceptions and I/O; parallel systems; case study 

 
 

IEEE  
 

 
 

I/O  
 

Students are able to 
Show disciplined behavior 
Describe the number system according to IEEE standards 
Describe processor compoments  
Describe instruction sets for programmable hardware 
Design single-cycle and pipeline processors 
Describe different types of memory and I/O 
Describe the structure of a computer 

 
247-308  

Analysis and Design of Analog Integrated Circuits 
3 ((3)-0-6) 

   

CMOS 

CAD  
A detailed exposition to the design and optimization of CMOS analog integrated 

circuits; small-signal and large-signal models; single-state and multi-stage amplifiers; differential 
amplifiers and common-mode feedback; current mirrors; noise. feedback; operational amplifier 
design; analog layout techniques; project on the design of complex analog building blocks using 
state-of-the-arts CAD tools 

 
 

CMOS  
 

 
CAD  
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Students are able to 
Show disciplined behavior 
Explain in detail the design and optimization of CMOS analog ICs 
Explain small signal and large signal models 
Design CMOS analog ICs 
Create a project on the design of complex analog blocks using modern CAD 

tools 
 
247-309  

Analysis and Design of Digital Integrated Circuits 
3 ((3)-0-6) 

   
IC CMOS 

 
Challenges in digital IC design; CMOS inverter; propagation delay; parasitic 

capacitance estimation; layout; supply and threshold voltage scaling; combinational and 
sequential circuits; arithmetic structure; interconnect; clock distribution; memory; advanced 
voltage scaling techniques; power reduction through switching activity reduction 

 
 

CMOS  
 

 
CAD  

Students are able to 
Show disciplined behavior 
Explain in detail the design and optimization of CMOS digital ICs 
Explain delay, circuit size and power estimation models 
Design CMOS digital ICs with optimization and power reduction techniques 
Complete a project on the design of a complex digital IC using modern CAD 

tools 
 
247-311  

Design of Power Electronics 
3 ((3)-0-6) 

   

DC-DC 
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Si, SiC, GaN, Schottky, PIN, MPS 
 

The application of electronics to energy conversion and control; modeling, analysis, 
and control techniques; design of power circuits including inverters, rectifiers, and DC-DC 
converters; analysis and design of magnetic components and filters; characteristics of power 
semiconductor devices including Si, SiC, GaN, Schottky diode, PIN diode, MPS diode; application 
examples, such as motion control systems, power supplies, and radio-frequency power 
amplifiers 

 
1.  
2.  
3.  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain electronic systems for energy conversion and control 
3. Design power conversion and inverter circuits 
4. Explain the characteristics of power semiconductor devices 
5. Explain power semiconductor devices and their applications 

 
247-317  

Design of Radio-Frequency Integrated Circuits 
3 ((3)-0-6) 

   
RF 

s 
 

Basic concepts in RF IC design; analysis of distributed effects such as transmission 
line modeling, s-parameters, and smith chart; important concepts in communication systems; 
transceiver architecture; low-noise amplifiers; mixers; oscillators; power amplifiers; frequency 
synthesizers 

 
 

RF  
 

 
RF  

Students are able to 
Show disciplined behavior 
Explain RF IC circuits and their distributed effects 
Design power converter and inverter circuits 
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4. Explain important concepts in communication systems and transceiver 
architectures 

Design basic RF circuits 
 
 
247-318 

 
 

Design of Feedback Circuits and Systems 

 
 
3 ((3)-0-6) 

   

DC-DC  
Benefits of feedback in electronic circuits; modeling and response of linear systems; 

stability of feedback systems; Root-locus technique; Nyquist stability criterion; frequency domain 
technique; frequency compensation; describing function; examples of feedback circuits: linear 
regulator, phase lock loop, switching DC-DC converter, oscillator; hands-on experience on the 
design of feedback circuits 

 
1.  
2.  
3.  
4.  
5. 

 
6.  
7.  
8. DC-DC 

 
9.  

Students are able to 
1. Show disciplined behavior 
2. Explain benefits of feedback in electronic circuits 
3. Calculate model parameters and response of linear systems 
4. Calculate conditions for stability of feedback systems  
5. Calculate controller parameters using root-locus technique, Nyquist stability 

criterion, frequency domain technique and frequency compensation  
6. Calculate describing function for non-linear systems 
7. Solve problems related to feedback circuits 
8. Explain the working principles of linear regulator, phase lock loop, switching 

DC-DC converter and oscillator 
9. Design feedback system for given systems 
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247-327  
System on Chip (SoC) Design 

3 ((3)-0-6) 

   
SoC) SoC 

Arm FPGA SoC: 
FPGA 

 
Introduction to Systems on Chips (SoCs); performance, power and area constraints; 

building SoCs around Arm processors; FPGAs prototyping platforms; SoC development process: 
from creating high level functional specifications to design, implementation and testing on real 
FPGA hardware using standard hardware description and software programming languages 

 
 

SoC) SoC  
SoC  

SoC FPGA  
Students are able to 

Show disciplined behavior 
Describe system on chip (SoC), SoC development process and design under 

constraints 
Design SoC with processor 
Test SoC on FPGA prototype platform 

 
 

1  
247-240 
 

 
Control Systems 

3 ((3)-0-6) 

   

 
Open-loop and closed-loop control systems; mathematical models of physical 

systems; linearization; block diagrams; signal flow graphs; Transfer function and state-space 
representation; basic control actions and compensations; time-domain responses; Routh-
Hurwitz stability test; control system design by the root locus method; Bode and Nyquist plots; 
Nyquist stability criterion; control system design by frequency response method; computer 
simulation and experiment of control system design 
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Students are able to 
Show disciplined behavior 
Calculate parameters and responses in open-loop and closed-loop control 

systems 
Calculate model parameters of physical systems 
Calculate linearized model of a systems  
Sketch block diagrams and signal flow graphs of a systems 
Calculate transfer function and state-space representation of a system 
Calculate controller parameters related to basic control actions and 

compensations and time-domain responses 
Calculate stability conditions using Routh-Hurwitz stability test 
Calculate controller parameters using root locus method, Bode and Nyquist 

plots, Nyquist stability criterion and frequency response method 
Simulate controller design response in computer 

 
247-241 
 

 
Electronic Laboratory I 

1 (0-3- ) 

   
 

Lab practices and projects related to electronic devices 
 

1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Use measuring instruments to measure values and calculate the accuracy of 

measurements correctly 
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3. Perform experiments with electronic devices correctly 
4. Write an analysis and conclusion of the experiment 

 
247-242 
 

 
Electronic Laboratory II 

1 (0-3- ) 

   
 

Lab practices and projects related to electronic circuits 
 

1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Use measuring instruments to measure values and calculate the accuracy of 

measurements correctly 
3. Perform experiments with electronic circuits correctly 
4. Write an analysis and conclusion of the experiment 

 
247-243 
 

 
Industrial Standard 

3((3)-0-6) 

   
ISO 9001 ISO 14001 ISO 

45001 ISO 22000 ISO/IEC 17025 ISO 13485 ISO 50001 ISO/IEC 27001 ISO 22301 ISO/IEC 20000 ISO 
22716 ISO 39001 ISO 26000  IEC 60050 IEC 
60439 IEC 60601 IEC  

 
Principles and concepts of important industrial standards: ISO 9001, ISO 14001, ISO 

45001, ISO 22000, ISO/IEC 17025, ISO 13485, ISO 50001, ISO/IEC 27001, ISO 22301, ISO/IEC 20000, 
ISO 22716, ISO 39001, ISO 26000, etc.; Electrical and electronic testing standards: IEC 60050, IEC 
60439, IEC 60601, etc. Environmental testing: IEC 60068; techniques and tools for industrial 
management to help increase productivity and production efficiency 

 
1.  
2.  
3. 3  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
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2. Explain the importance of industrial standards to manufacturing industries. 
3. Explain in detail of assigned standard at least 3 standards. 
4. Search for information, analysis and group discussion and making presentation 

on assigned standard. 
5. Act as team members. 
 

247-244  
Introduction to VLSI Testing 

3 ((3)-0-6) 

   
VLSI 

BIST (  
Introduction to VLSI testing; design and manufacturing defect models; fault 

models; test generation; fault simulation; combinational and sequential logic testing; synthesis 
for testability schemes: BIST (Built-In-Self-Test), scan path design 

 
1.  
2.  
3.  
4.  
5. BIST)  

Students are able to 
1. Submit additional reports for completion on time 
2. Describe the importance of integrated circuits 
3. Describe various fault models  
4. Create fault models to test combinational and sequential logic  
5. Design BIST (Built-In-Self-Test) and scan paths 
 

247-245  
Quality Control and Six Sigma 

3 ((3)-0-6) 

   

 
Quality system, quality conformance, the management system for quality; Six 

Sigma system; Six Sigma tool kit; Also, quality assurance, measurement, reliability, process 
control charts, and sampling techniques; real case studies 
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Students are able to 

Show disciplined behavior 
Explain the importance of quality control and management systems 
Explain the principles of the Six Sigma system and use the Six Sigma toolkit 
Write a case study analysis of the Six Sigma system 

247-341  
Advanced Electronic Laboratory 

2 0 4 2  

   
 

Lab practices and projects related to electronic circuits and systems 
 

1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Use measuring instruments to measure values and calculate the accuracy of 

measurements correctly 
3. Perform experiments with electronic circuits and systems correctly 
4. Write an analysis and conclusion of the experiment 

 
247-345  

Advanced Laboratory in Testing 
3 (0-6-3) 

   
LDO, Op-amp, DACS/ADC 

 
Laboratories on testing passive components, LDOs, Op-amps, DACS/ADCs; Mixed-

Signal ICs tools and testers 
 

 
 
 

 
Students are able to 

Show disciplined behavior 
Use mixed-signal IC tools and testers correctly 
Perform experiments on mixed-signal circuit testing 
Write an analysis and conclusion of the experiment 
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247-349  
Integrated Circuit Reliability and Failure Analysis 

3 ((3)-0-6) 

   
IC  

 
IC 

IC failure analysis; yield and reliability; fault localization; reliability prediction; 
reliability analysis software; failure modes effects analysis; challenges to IC failure analysis 

 
1.  
2.  IC  
3.  
4. IC  

Students are able to 
1. Show disciplined behavior 
2. Explain the importance of IC failure analysis, yield and reliability 
3. Analyze and predict fault location 
4. Explain the challenges of IC failure analysis 

 
247-350  

Automation Systems for Electronics Manufacturing 
3 ((3)-0-6) 

   

CNC 
PLC  

Introduction to automation in the manufacturing industry; design of automated 
system; fabrication of various components of an automated system; essential automation 
processes, methods, technologies, components and scenarios for control energy, materials, and 
information flows in the modern manufacturing systems; CNC technology; robotics, PLC, 
automated assembly lines for electronics manufacturing 

 
 

 
I/O PLC  
PLC  

 
SCADA  

Students are able to 
1. Show disciplined behavior 
2. Identify different components of an automation system 
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3. Interface the given I/O device with appropriate PLC module 
4. Prepare a PLC ladder program for the given application 
5. Select the suitable motor drives for the specified application 
6. Prepare a simple SCADA application 

 
2  

247-343  
Introduction to Mixed-signal Integrated Circuits Testing 

3 ((3)-0-6) 

   
IC: 

 
Overview of Mixed Signal Testing; testing IC devices and systems: test specifications, 

parametric testing, measurement accuracy, test hardware, sampling theory, digital signal 
processing-based testing, and calibrations; Circuit analysis and circuit design with analog and 
mixed-signal systems 

 
 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain the importance of mixed-signal circuit testing 
Explain test specifications, parametric testing, measurement accuracy 
Select appropriate test hardware 
Explain sampling theory 
Analyze circuits and design circuits with analog and mixed-signal systems 

 
247-346  

Front-of-Line in Assembly Technology 
3 ((2)-2-5) 

   
Front of Line (FOL) IC IC 

FOL 
IC  

PCS ( RFC ( FMEA (
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Introduction to IC packaging Front of Line (FOL) Assembly Technology; FOL IC-
Packaging; manufacturing of integrated-circuits, silicon wafer, die-preparation, die-bonding and 
wire-bonding process; IC-packaging environment, cleanroom technologies, cleanroom 
continuous improvements, Kaizen, PCS (process control systems), RFC (response-flow 
checklists), FMEA (failure-mode effect analysis), problem solving methodology, and change 
controls protocol 

 
1. Front-Of-Line (FOL) IC-packaging 
2.  
3.  
4.  
5. IC  
6.  
7.  
8.  
9.  
10.  
11. 

 
12. PCS ( RFC (

, FMEA ( , 
 

Students are able to 
1. Explain basic terms, definitions and acronyms in Front-Of-Line (FOL) IC-

packaging 
2. Explain roles & responsibilities of engineer 
3. Explain clean-room requirements 
4. Explain wafer fabrication (from sand to silicon)  
5. Explain basics of IC, wafer and die 
6. Explain Die-preparation equipment/process and their technology evolution 
7. Explain fundamentals of die-bonding process and base-material used 
8. Explain types of die-bonding technology and types of substrates used 
9. Explain die-bonding equipment/process and their technology evolution 
10. Explain fundamentals of oven-curing 
11. Explain basics of wire-bonding, types of wire-bonding technology and types 

of wire-material, wire-bonding equipment/process and their technology evolution 
12. Explain continuous improvements/Kaizen, PCS (process control systems) , 

RFC (response-flow checklists), FMEA (failure-mode effect analysis), problem solving 
methodology, and Change Controls 
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247-347  
End-of-Line in Assembly Technology   

3 ((2)-2-5) 

   
End of Line (EOL)  EOL 

Introduction to End of Line (EOL) assembly; production control strategy; EOL testing  
 

End of Line (EOL) assembly 
 

 
 

EOL 
Students are able to 

Explain basic terminology, definitions, and abbreviations in End of Line (EOL) 
assembly 

Explain the roles and responsibilities of engineers 
Explain cleanroom requirements 
Explain production control strategies 
Explain the fundamentals of EOL testing 

 
247-348  

Advanced Laboratory in Assembly 
3 (0-6-3) 

   

 
Labs on modeling and characterization of advanced packaging materials, processing 

and architecture development for semiconductor packaging 
 

 

 

 
 

Students are able to 
Show disciplined behavior 
Use tools for processing and developing architectures for semiconductor 

packaging 
Conduct experiments on modeling and characterizing advanced packaging 

materials 
Write an analysis and conclusion of the experiment 
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247-351   
Electronics Manufacturing Processes 

3 ((3)-0-6) 

   
PCB PCB 

 
Electronics manufacturing processes: PCB fabrication, PCB assembly, 

electromechanical assembly, testing and inspections, electronic design, packaging and 
distribution 

 
 

PCB PCB  
 
 

Students are able to 
Show disciplined behavior 
Explain the manufacturing process of electronic devices: PCB manufacturing, 

PCB assembly 
Perform testing and inspection of devices with measuring instruments 
Design devices used in manufacturing, packaging and distribution 

 
247-352  

Advanced Laboratory in Electronics Manufacturing 
3 (0-6-3) 

   
PCB PCB 

 
Lab on electronics manufacturing processes: PCB fabrication, PCB assembly, 

electromechanical assembly, testing and inspections 
 

1.  
2. PCB  
3. PCB 

PCB  
4.  

Students are able to 
1. Show disciplined behavior 
2. Use tools for electrical assembly, testing and inspection of PCB 
3. Conduct experiments on the production process of electronic devices: PCB 

manufacturing, PCB assembly 
4. Write an analysis and conclusion of the experiment 
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1   

324-251  
Specialty Chemicals for Semiconductors 

3 ((3)-0-6) 

   
 

 
Clean technology with high-purity chemical; Lithography materials and chemicals; 

Etching technology with high-purity chemicals; Chemical vapor deposition process materials and 
chemicals; Planarization technology materials and chemicals 

 
 

 
 

 
 
 

 
Students are able to 

Show disciplined behavior 
Explain clean technology with high-purity chemicals 
Explain materials and chemicals for lithography 
Explain high-purity chemical etching technology 
Explain materials and chemicals for chemical vapor deposition process 
Explain materials and chemicals for planarization technology 
Research new technologies and explain them 

 
324-252  

Electrochemistry Process for Semiconductor 
3 ((3)-0-6) 

   

 
Basic theory of electrochemistry; Faraday law, double layer; overvoltage, electrode 

dynamics and thermodynamics; electroplating technology, application and test; 
electrochemical industries; batteries; metal electrodeposition 
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Students are able to 

Show disciplined behavior 
Explain the basic theory of electrochemistry 
Explain electroplating technology 
Use testing equipment in the electrochemical industry 

 
332-243  

Thin-Film and Vacuum Technology 
3 ((3)-0-6) 

   

 
Vacuum science and technology; thin film evaporation processes; discharge, plasma, 

and ion-surface interaction; plasma and ion beam processing of thin films; chemical vapor 
deposition; substrate surfaces and thin film nucleation; film structure, characterization of thin 
films and surface; inter diffusion, reactions, and transformations; mechanical properties of thin 
films 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain vacuum technology, thin film process 
Explain the structure of the film, characteristics of thin films 
Explain the reaction and changes in mechanical properties of thin films 

 
316-202  

Material Analysis and Semiconductor Device Characterization 
Techniques 

3 ((3)-0-6) 

   

 
Principle and use of instruments to characterize crystal structure, microstructure, 

chemical composition, and electrical characteristics of semiconductor materials and printed 
circuit board 
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Students are able to 

Show disciplined behavior 
2 Use materials analysis tools and semiconductor device characterization 

techniques 
3. Describe the characteristics, crystal structure, microstructure, and chemical 

composition  
4. Analyze and explain the electrical characteristics of semiconductor materials 

and printed circuit boards. 
 
332-354  

Fundamental of Plasma Processing 
3((3)-0-6) 

   

 
Introduction to theoretical plasma physics; elementary plasma chemistry; chemical 

kinetics of plasma; electric discharges in plasma; plasma synthesis, treatment; plasma chemistry 
in fuel conversion and production; plasma chemistry in energy systems and environmental 
control; low temperature and low energy micro-plasma for biomedical applications 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain the physics theory of plasma, basic chemistry of plasma, chemical 

kinetics of plasma 
Explain the synthesis and treatment of plasma 

4 Explain the application of plasma chemistry in energy systems and 
environmental control, low-temperature and low-energy micro-plasma for biomedical 
applications 
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332-343  
The Practice of Semiconductor Manufacturing Process 

3(0-6-3) 

   
  

   
 CMP (  

 
Cleaning process; Wet bench and etching process; thermal tube and 

oxidation/diffusion process; exposure and lithography process; vacuum technology; sputter and 
thin film deposition process; CMP (chemical mechanical polishing) process; semiconductor 
device characteristics measurement 

 
 

 

 
 

Students are able to 
Show disciplined behavior 
Use tools in the semiconductor manufacturing process 

Conduct experiments on the semiconductor manufacturing process and 
measure characteristics of semiconductor devices 

Write an analysis and conclusion of the experiment 
 
247-371  

Occupation Safety Law 
3((3)-0-6) 

   

 
Introduction to occupation safety law; occupational hygiene management; hazard 

recognition; hazard communication 
 

1.  
2.  
3.  
4. 

 
    5.  
Students are able to 

1. Show disciplined behavior 
2. Explain occupational safety laws 
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3. Explain details of occupational hygiene management, hazard recognition, and 
hazard communication 

4. Search information, analyze, and discuss in groups and present assigned 
occupational safety laws 

    5. Act as a team member 
 
332-344  

Semiconductor Process Technology 
3 (0-6-3) 

   

 
Silicon and wafer preparation; ic fabrication process overview; lithography; oxidation; 

ion implantation; chemical and physical vapor deposition; metallization; etch; chemical 
mechanical polishing; process integration 

 
1.  
2.  
3.  
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain semiconductor process technology 
3. Explain tools and machinery in semiconductor process 
4. Explain process integration 

 
2  

247-372  
Engineering Statistics and Experimental Technique 

3((3)-0-6) 

   

ANOVA 
 

Introduction to engineering statistics; data, information, knowledge; descriptive 
statistics; probability and probability distribution; sampling distribution and applications; 
hypothesis test; inference on means and applications; goodness of fit; ANOVA and application; 
regression and applications; statistical process control; application of statistical methods 

 
1.  
2.  
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3.  
4. ANOVA  
5.  
6.  

Students are able to 
1. Show disciplined behavior 
2. Explain statistical theories for engineering 
3. Design hypothesis testing, inference of means and applications 
4. Explain ANOVA fit and applications 
5. Explain regression theory and applications 
6. Design statistical process control, application of statistical methods 

 
332-345  

Semiconductor Packaging and Testing Equipment 
3 ((3)-0-6) 

   
     

 TMTT IC (ASL , T , SG  
Dispense; clip/die bonder; wire bonder; reflow oven; molding equipment; trim 

form; TMTT; IC tester (ASL1000, T120, SG9000) 
 

 
 
 

Students are able to 
Show disciplined behavior 
Describe the semiconductor wrapping process and the machinery used 
Use testing equipment used in the semiconductor wrapping process 

 
332-346  

Advanced Semiconductor  Process 
3 ((3)-0-6) 

   
IC 2.5D IC 3D 

 
2.5D IC integration; 3D IC integration; fan-in wafer/panel-level; fan-out wafer/panel-

level; chip-scale packages; system-in-package; hybrid bonding; chiplets packaging; dielectric 
materials 

 
1.  
2.  
3.  
4.  
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5.  
Students are able to 

1. Show disciplined behavior 
2. Describe advanced packaging processes and applicable machinery 
3. Use testing equipment used in semiconductor packaging 
4. Describe chip-level packaging, system-in-package, hybrid bonding, chiplet 

packaging 
5. Describe materials used in semiconductor packaging and characterization 

techniques 
 

332-347  
The Practice of  Semiconductor Packaging and Testing 

3 (0-6-3) 

   
; 

; ; ; 
; ; 

TMTT 
Dispense set up and practical training; clip/die bonder practical training; wire bonder 

practical training; reflow oven practical training; molding equipment practical training; trim form 
practical training; TMTT practical training 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Use tools in semiconductor packaging and testing processes 
Conduct practical training on semiconductor packaging and testing 
Write an analysis and conclusion of the experiment 

 
332-348  

Heat Transfer for IC Fabrication 
3 ((3)-0-6) 

   

PCB 
 

Thermal overview; heat conduction overview; thermal simulation and heat 
dissipation solution introduction; cooling technology overview; PCB manufacturing process 
overview; thermal design of electronic components overview 
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Students are able to 
Show disciplined behavior 
Explain heat conduction for IC manufacturing 
Design heat conduction for use in semiconductor manufacturing and assembly 

processes 
4 Design cooling systems in semiconductor manufacturing and assembly 

processes 
 
332-349  

Semiconductor Factory Technology 
3 ((3)-0-6) 

   

 
Plant construction and facilities, planning, schedule, budget, piping design, and 

cleanrooms; facility work, including facility systems, super pure water, gases, chemicals, 
wastewater recycling, energy supply; production needs of high-tech plants; sustainability 
requirements, energy saving, carbon reduction, and circular economy 

 
 

 

 

 
Students are able to 

Show disciplined behavior 
Describe the construction of a semiconductor manufacturing plant and 

facilities 
Plan, schedule, and budget for the construction of a semiconductor 

manufacturing plant and facilities 
Describe the manufacturing requirements of a high-tech plant, including 

sustainability, energy efficiency, carbon reduction, and circular economy requirements 
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)  
-   

247-306  
Complex Analysis 

3 ((3)-0-6) 

   

 
Functions of complex variables; Cauchy-Riemann differential equations; line 

theorem; singular points of an analytic function; evaluation of residues; Liouvill
 

 
1.  
2. 
 

3.  
4. 

 
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain functions of complex variables, Cauchy-Riemann differential equations, 

line integrals of complex functions 
 

em, singular points of an analytic 
function and evaluation of residues 

5. Solve definite integrals and Bromwich contour integrals 
 
332-399  

Quantum Mechanics for Engineers 
3 ((3)-0-6) 

   

 
Wave functions and operators; time-independent Schrodinger equation in one 

angular momentum; spin; hydrogen atom 
 

1.  
2.  
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3.  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain wave functions and operators 
3. Compute one-dimensional and three-dimensional Schrodinger equations and 

time-independent solutions 
4. Explain and compute Hilbert theory and Dirac notation 
5. Solve harmonic oscillator, angular momentum, spin, hydrogen atom problems 

 
247-310  

Design of CMOS Mixed-Signal Integrated Circuits 
3 ((3)-0-6) 

   

A/D D/A 
 

 
Signals and linear systems; sampling and aliasing; analog and digital filters; switched-

capacitor circuits; signal-to-noise ratio in data converters; Nyquist-rate A/D and D/A converters; 
noise-shaping data converters; design of an advanced data converter using mixed-signal 
simulation tools 

 
1.  
2.  
3.  
4. A/D D/A  
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain in detail the design of mixed-signal CMOS ICs 
3. Explain sampling and aliasing 
4. Design analog and digital filters, A/D and D/A converter ICs 
5. Create a project on advanced data converter design using mixed-signal 

simulation tools 
 
247-312  

Advanced Semiconductor Devices 
3 ((3)-0-6) 

   
PN  MOSFET MOS  

CMOS FinFET  MOSFET 
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2   SiC  
 

PN junctions; bipolar junction transistors; MOSFET, MOS capacitors, charge-coupled 
devices; CMOS active pixel sensor; FinFET; nanowire transistors; gate-all-around MOSFET and 2D 
transistors; power semiconductor devices: power ICs and SiC power device process; overview of 
semiconductor technologies and manufacturing processes 

 
 

 
CMOS FinFET MOSFET 

 
4.  SiC  
5  

Students are able to 
Show disciplined behavior 
Explain in detail about advanced semiconductor devices 
Design integrated circuits using CMOS FinFET, nanowire transistors, gate-all-

around MOSFETs and D transistors 
Explain power semiconductor devices: power ICs and SiC power device process 

5. Explain the overview of semiconductor technology and manufacturing 
processes 
 
247-313  

Design for Testability 
3 ((3)-0-6) 

   
 

DFT BIST 
ADC DAC PLL 

Introduction to IC testing; design for testability; logic and fault simulation; test 
generation; logic built-in self-test, test compression, logic diagnosis, memory testing, boundary 
scan and core-based testing, DFT and BIST techniques for analog and mixed-signal test, test of 
ADC, DAC and PLL  

 
 

 

 
 

DFT BIST  
Students are able to 
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Show disciplined behavior 
Explain in detail about IC testing and design for testing 
Perform logic and error simulation, test creation, self-test with built-in logic 
Explain memory testing, boundary scanning and core testing 
Apply DFT and BIST techniques for analog and mixed-signal testing 

 
247-314  

Embedded System 
3 ((3)-0-6) 

   

I/O I/O 
PWM 

 
Introduction to embedded systems and its current research issues; introduction to 

microcontroller; structure and component of a microcontroller; digital I/O; analog I/O; timer and 
counter; interrupt; serial and parallel communications; peripherals device interface; PWM and 
close-loop control; real-time design consideration; microcontroller software testing and 
debugging 

 
1.  
2.  
3.  
4.  
5.  

Students are able to 
Show disciplined behavior 
Explain in detail about the design and development of embedded systems 
Explain the microcontroller structure and peripheral devices 
Write a program using a microcontroller to control and communicate data 
Test software and debug microcontroller programs 

 
247-315  

Computer Architecture 
3 ((3)-0-6) 

   
   VLIW) 

     
Pipelining; cache; superscalar; very long instruction word (VLIW) processor; 

conditional branch prediction; multithreading; parallel programming; multiprocessor; 
multiprocessor interconnect 
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VLIW) 

 
 

Students are able to 
Show disciplined behavior 
Explain in detail various computer architectures 
Explain pipeline processing, cache, superscalar, very long instruction (VLIW) 

processors 
Write parallel programs, multiprocessors, multiprocessor interconnects 

 
247-316  

Biomedical Instrumentation and Design 
3 ((3)-0-6) 

   

ECG, EEG, 
EMG  

Measurement and analysis of bio-potentials; biomedical transducer characteristics; 
electrical safety; applications of integrated circuits, operational amplifiers, computer interfacing; 
signal analysis and signal processing; electrochemical sensor and interface circuits; medical 
devices such as ECG, EEG, EMG, blood pressure monitor and pulse oximeter 

 
 

 

 

ECG EMG  
 

Students are able to 
Show disciplined behavior 
Describe in detail about biomedical instruments and their design 
Describe biopotential measurement and analysis, characteristics of biomedical 

transducers, and electrical safety 
Apply integrated circuits, op-amp circuits, computer interfaces, signal analysis 

and processing of ECG and EMG signals 
Identify electrochemical sensors and interface circuits used in medical devices 
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247-319  
Design of Complex Digital Systems 

3 ((3)-0-6) 

   

HDL) P&R) 

CAD 
FPGA  

Introduction to the design and implementation of large-scale digital systems using 
hardware description languages (HDL) and high-level synthesis tools (synthesis, P&R); modular 
and robust designs, reusable modules; correctness by construction, architectural exploration, 
meeting area and timing constraints; basics of design verification, design for testability; CAD tools; 
a multi-person design project on multi-million gate FPGAs 

 
 

HDL)  
 

 
 

CAD  FPGA  
Students are able to 

Show disciplined behavior 
Describe in detail the design and implementation of large-scale digital systems 

using hardware description languages (HDLs) and high-level synthesis tools 
Design modular and robust, reusable modules, and construct correctness 
Analyze designs under space and time constraints 
Describe the basis for design verification and testability 
Use CAD tools to design multi-person projects on millions of gates of FPGAs 

 
247-320  

Design of Digital RF Integrated Circuits 
3 ((3)-0-6) 

   
RF) 

RF 
RF RF  

Digital techniques to radio frequency (RF) synthesizers and transmitters; Digitally 
intensive techniques to receivers; digital assistance applied to RF circuits to improve 
performance and power consumption; basic concepts of the digital RF approach and new RF 
transceiver architecture 
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1.  
2. 

RF)  
3. RF 

 
4. RF RF 

 
Students are able to 

1. Show disciplined behavior 
2. Describe in detail digital techniques for radio frequency (RF) synthesizers and 

transmitters 
3. Design using digital technique in RF circuits to improve efficiency and power 

consumption 
4. Describe the fundamentals of digital RF approaches and modern RF transceiver 

architectures 
 

247-321  
VLSI Design Verification 

3 ((3)-0-6) 

   
VLSI 

 
Verification methods for VLSI design including formal verification, functional 

verification, assertion-based verification, coverage-driven verification 
 

1.  
2.  
3. 

 
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain in detail about VLSI design verification 
3. Perform formal verification, functional verification, and assertion-based 

verification 
4. Explain coverage-driven verification 

 
247-322  

Integrated-Circuit Physical Design Methodologies 
3 ((3)-0-6) 
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 -IR   
 

IC fabrication process; basic layout of integrated circuits; matching techniques; chip 
floorplaning; supply routing; clock distribution network; transmission line effects; impedance 
matching; stress impact; IR-drops; ESD & latch-up considerations; isolation; practical layout  

 
1.  
2.  
3.  
4. 

IR  
5. CAD 

Students are able to 
1. Show disciplined behavior 
2. Explain in detail the physical design process of an integrated circuit 
3. Explain techniques for chip layout, power routing, and clock distribution 

networks 
4. Explain the effects of transmission lines, impedance matching, stress effects, 

and IR-drops 
5. Perform practical layout using CAD 
 

247-323  
Internet of Things 

3 ((3)-0-6) 

   
IoT 

IoT 
IoT 

Components and architecture of IoT; embedded system; embedded software; 
communication interfaces for embedded systems; machine to machine communication; IoT 
applications and case studies; design and development of IoT application 

 
 

IoT  

 
IoT IoT  

Students are able to 
Show disciplined behavior 
Explain in detail the components and architecture of IoT embedded systems 

Explain embedded software, communication interfaces for embedded 
systems, machine-to-machine communication 
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Develop IoT applications and case studies, design and develop IoT applications 
 
247-324 

 
Electromagnetic Field Theory for Smart Sensing Applications 

3 ((3)-0-6) 

   

 
Applications of electromagnetic field theory for smart industrial and medical 

me-dependent fields: plane wave propagation, characteristics, 
and power flow; solution of boundary-value problems for time-harmonic fields 

 
 

 

 
 

 
Students are able to 

Show disciplined behavior  
Explain in detail the electromagnetic field theory for smart sensing 

applications 
Explain Maxwell's equations, time-dependent fields: plane wave propagation, 

characteristics, and energy flow 
Solve boundary value problems for time-dependent harmonic fields 
Explain applications for smart sensing in industry and medicine 

 
247-325  

Machine Learning 
3 ((3)-0-6) 

   

 
Introduction of machine learning; mathematics and statistics for machine learning; 

data processing; various machine learning models both supervise and unsupervised learning e.g. 
regression, classification, clustering, reinforcement learning models 
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Students are able to 

Show disciplined behavior 
Explain in detail about machine learning, mathematics and statistics for 

machine learning 
Explain data processing, supervised and unsupervised machine learning 

models 
Apply regression, classification, clustering, reinforcement learning models to 

case study data sets 
 
247-328  

Selected Topics in Integrated Circuit Design 
3 ((3)-0-6) 

   
 

Study in selected topic in integrated circuit design 
 

 
 

 
 

Students are able to 
Show disciplined behavior 
Explain in detail the selected topic in integrated circuit design 
Explain design techniques in selected topic in integrated circuit design  
Create and design in selected topic in integrated circuit design 

 
247-329  

Special Topics in Integrated Circuit Design 
3 ((3)-0-6) 

   
 

Study and research in integrated circuit design at the bachelor's degree levels and 
compiled into a written report 
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Students are able to 
Show disciplined behavior 
Explain in detail about the study of special topics in integrated circuit design 
Explain design techniques in the topic of studying special topics in integrated 

circuit design 
Create and design in special topics in integrated circuit design 

 
-   

247-354  
Introduction to Artificial Intelligence 

3 ((3)-0-6) 

   
AI) 

ML) DL) 
Python TensorFlow 

Fundamental concepts and mathematical principles for artificial intelligence (AI) and 
machine learning (ML); deep learning (DL); machine learning algorithms; neural networks; 
programming languages: Python and TensorFlow 

 
 

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain math that makes machine learning algorithms work 
Explain fundamental machine learning concepts and algorithms, and their 

implementation 
Differentiate between supervised and unsupervised learning techniques and 

select appropriate algorithms for different scenarios 
Employ appropriate evaluation metrics to assess the performance of the 

models 
Explain the strengths and limitations of well-known machine learning methods 

and learn how to analyze data to identify trend 
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247-356  
Optoelectronics 

3 ((3)-0-6) 

   

 
Properties of light waves; frequency bands of light waves; structure and working 

principle of optical electronic devices: light emitting diodes, photodiodes, phototransistors, laser 
diodes; driving and control circuits; DC voltage sources for optical electronic devices 

 
 

 
 

 

 
Students are able to 

Show disciplined behavior 
Explain the properties of light waves, the frequency bands of light waves 
Explain the theory of the structure and working principles of optical 

electronic devices 
Explain the biasing of light-emitting diodes, phototransistors and laser diodes 
Design drive and control circuits for optical devices and DC voltage sources 

for optical electronic devices 
 

247-358  
Introduction to PCB Manufacturing 

3 ((3)-0-6) 

   

 
Substrate production; substrate lithography process; upper layer production; 

pressing process; drilling process; chemical copper process; secondary copper process; 
embedding and slicing; sample analysis practical training 

 
 

 
 

 
 

Students are able to 
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Show disciplined behavior 
Explain the basic manufacturing process of printed circuit boards 
Explain the properties of materials used and preparation for manufacturing 

printed circuit boards 
Explain chemical, mechanical, and sample analysis processes 
Conduct practical training on the basic manufacturing process of printed circuit 

boards 
 
247-359  

Operations Research 
3 ((3)-0-6) 

   

 
Methods of operations research in solving industrial problem; problem models; 

creating and finding problem models, linear programming problems, transportation problems, 
task assignment problems; basic inventory system models, game theory, queuing theory, 
decision theory, network analysis and problem simulation techniques; computer-aided analysis 
of appropriate outcomes 

 
 

 

 
 

 
Students are able to 

Explain the principles and methods of operations research 
Analyze problems and create mathematical models from problems that are 

true to reality 
Solve problems using principles and methods of operations research for 

planning and decision-making 
Work as a team with others 
Apply ready-made programs to solve problems 
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247-360  
Introduction to Data Science 

3 ((3)-0-6) 

   

Python R 
 

Overview of data science; data preparation; descriptive analysis; predictive analysis; 
prescriptive analysis; programming languages: Python and R; challenging issues in data science 

Data Science) 
Data Science) 

Data 
Science)  

 
 

 
 

 
Students are able to 

Show disciplined behavior 
Explain the basic overview of data science 
Explain the process and tools of studying data science 
Apply the results of analysis using the data science process to work 

 
247-361  

PCB Design 
3 ((3)-0-6) 

   
(PCB) PCB 

PCB 
Introduction to PCB (Printed Circuit Board) design; schematics and libraires; PCB 

layout; routing and basic signal integrity; PCB design software 
 

1.  
2. PCB) 

PCB  
3. PCB 

 
Students are able to 

1. Show disciplined behavior 
2. Explain the design process of printed circuit board (PCB) control system, 

circuit diagram and PCB trace library, verify routing and integrate basic signals  
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3. Design simple PCBs and be prepared to advance to industry-level circuit 
board design and manufacturing courses 
 
247-362  

Introduction to Microelectromechanical Systems 
3 ((3)-0-6) 

   
MEMS) MEMS 

 
Introduction to microelectromechanical systems (MEMS); micromachines MEMS; 

micromechanical processing techniques: bulk micromachining, surface micromachining, dry 
etching, deep reactive ion etching, wafer bonding techniques, silicon on insulator, bonding: case 
studies 

 
1.  
2. MEMS)  
3. MEMS  
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain the Microelectromechanical Systems (MEMS) system 
3. Explain applications of MEMS as sensors and actuators 
4. Conduct practical training on Microelectromechanical Systems 

 
247-363  

Computer Network for Industry 
3 ((3)-0-6) 

   

 
Introduction to data communications and networks; layered network architecture; 

point to point protocols and links; delay models in data networks; medium access control; 
flow control; error control; local area network; switching network; routing in data networks; 
network security; cloud network, architecture and system; communication standards 

 
1.  
2.  
3. 

 



172 

 

4.
 

5.  
6.  
7.  
8.  

Students are able to 
1. Show disciplined behavior 
2. Explain theories and architectures of computer networks for industry 
3. Explain point-to-point and link protocols, latency models for data networks 
4. Explain access control, flow control, error control 
5. Explain switching networks, routing in data networks, network security 
6. Explain cloud network architecture and systems 
7. Explain various communication standards 
8. Practical training on computer networks for industry 

 
247-364  

Programmable Logic Controller 
3 ((3)-0-6) 

   

 
Hardware of programmable logic controller PLC ; PLC languages; principles of PLC 

programming; error diagnostics; standard function blocks; analog digital sensors; applications of 
PLC; PLC communication networks 

 
1.  
2. )  
3.  
4.  
5.  

Students are able to 
1. Show disciplined behavior 
2. Explain the principles of programming to use a programmable logic controller 

(PLC) 
3. Explain the analysis of possible malfunctions 
4. Explain standard function blocks, analog and digital sensors 
5. Apply PLC, PLC communication networks 
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247-365  
Selected Topics in Assembly and Testing 

3 ((3)-0-6) 

   
 

Study in selected topic in semiconductor assembly and testing 
 

1.  
2.  
3. 

 
4. 

 
Students are able to 

1. Show disciplined behavior 
2. Explain in detail the selected topic in semiconductor assembly and testing 
3. Explain design techniques in selected topic in semiconductor assembly and 

testing 
4. Create and design in selected topic in semiconductor assembly and testing 
 

247-366  
Special Topics in Assembly and Testing 

3 ((3)-0-6) 

   
 

Special topics of advanced technology related to IC assembly and testing 
 

1.  
2.  
3. 

 
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain in detail about the study of special topics in IC assembly and testing 
3. Explain design techniques in the topic of studying special topics in IC assembly 

and testing 
4. Create and design in special topics in IC assembly and testing 
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-   

332-388  
Selected Topics in IC Fabrication 

3 ((3)-0-6) 

   
IC  

 
Selected topics of advanced technology or applications related to IC fabrication in 

semiconductor engineering 
 

1.  
2. 

 
3. 

 
4.  

Students are able to 
1. Show disciplined behavior 
2. Explain in detail the selected topic in IC fabrication in semiconductor 

engineering 
3. Explain design techniques in selected topic in IC fabrication in semiconductor 

engineering 
4. Create and design in selected topic in sIC fabrication in semiconductor 

engineering 
 
332-389  

Special Topics in IC Fabrication 
3 ((3)-0-6) 

   

 
Special topics of advanced technology or applications related to IC fabrication in 

semiconductor engineering 
 

 

 

 
 

Students are able to 
Show disciplined behavior 
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Explain in detail about the study of special topics in  IC fabrication in 
semiconductor engineering 

Explain design techniques in the topic of studying special topics in IC fabrication 
in semiconductor engineering 

Create and design in special topics in IC fabrication in semiconductor 
engineering 
 

 
247-401  

Semiconductor Engineering Project 
6 (0-18-0) 

   

 
Project of practical interest in fields of integrated circuits design, assembly and 

tests, and fabrications 
 

 

 

 
 

 

 
Students are able to 

Analyze the problem, identify the direction of response and link the 
importance to the project directly 

Identify the main and secondary structures of the project, results and goals 
to completely and clearly respond to the work structure  

Show a block diagram, identify the various components of the project, 
explain clearly and understandably in the part that specifies the knowledge and theory of 
doing the project completely  

Specify the scope of the effort and limitations of the project completely and 
clearly 

Write the steps of the system from the beginning to the end of the work 
structure completely and clearly   

Present work that is accurate, easy to read and understand, presents what is 
presented in an interesting way, and answers questions clearly and to the point 
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247-402  
Co-Operative Education 

6 (0-36-0) 

   

 
On the job training as a temporary employee in order to get experience from the 

semiconductor manufacturing industry 
 

1.  
2.  
3.  
4. 

 
5.  

Students are able to 
1. Obey the rule and regulation of the internship organization 
2.Design the system to solve the problem proposed by the internship 

organization 
3. Communicate the engineering work to the co-worker correctly 
4. Perform work in integrated circuit design, semiconductor assembly, 

semiconductor testing, electronic component manufacturing, or semiconductor production 
process supervision in the workplace successfully as assigned 

5. Work in a team environment 
 

247-403  
Study Abroad 

6 ((6)-0-12) 

   
 

 
Knowledge in semiconductors taken in overseas universities or institutes.  Credit 

equivalence according to the University Consortium regulation 
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Students are able to 

Show disciplined behavior 
Explain in detail about the study of semiconductor knowledge obtained from 

universities or institutions abroad 
Explain design techniques in the topic of semiconductor knowledge study 

obtained from universities or institutions abroad 
Create and design based on semiconductor knowledge obtained from 

universities or institutions abroad 
Present work that is accurate in English, easy to read and understand, present 

the presentation in an interesting way, and answer questions clearly and to the point 

 

 

 
  


