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RȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĔŅĶĻŉĔļŅȮȮ 
 ŒĬŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗƞȮ06&//-0345'ȮŏĴŊŗŀĺńĬĪňŗȮ/1ȮīńĬĺŅėĴȮ0345 

ȮȮȮȮȮȮȮȮȮRȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŐĸŃŀĬŋĴńĨŇěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ221&/-0346'ȮŏĴŊŗŀĺńĬĪňŗȮ 
ȮȮȮȮȮ         Ȯ /6ȮĴĔĶŅėĴȮ0346 
 

5,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬȮ 
ľĸńĔĽŌĨĶĨƟŀĚœħƟĶńĭĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅĳŅĵŒĬĮƖȮ035. 

 

6,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 
1) ĺŇĻĺĔĶŏĞĴŇėŀĬħńĔŏĨŀĶƢŒĬľĬƞĺĵĚŅĬĶńģľĶŊŀŏŀĔĝĬ  
2) ĺŇĻĺĔĶŀŀĔŐĭĭĺĚěĶȮ&Circuit Design Engineer) ů ĪņĚŅĬŀŀĔŐĭĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝŇĮŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢĽņľĶńĭŀŋĮĔĶĦƢĨƞŅĚȮŕȮŏĝƞĬȮĽĴŅĶƢĪőĲĬȮėŀĴıŇĺŏĨŀĶƢȮŐĸŃŏėĶŊŗŀĚŒĝƟœĲĲƚŅ 

3) ĺŇĻĺĔĶĔĶŃĭĺĬĔŅĶȮ&Process Engineer) ů ĪņľĬƟŅĪňŗŒĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢŒľƟ
ĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮĶĺĴĩŉĚĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĸħĨƟĬĪŋĬŒĬĔŅĶįĸŇĨ 

4) ĺŇĻĺĔĶĪħĽŀĭȮ&Test Engineer) ů ĪņĚŅĬŏĔňŗĵĺĔńĭĔŅĶĪħĽŀĭŐĸŃĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĝŇĮŐĸŃŀŋĮĔĶĦƢ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬŐĸŃĪņĚŅĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

5) ĺŇĻĺĔĶįĸŇĨȮ&Manufacturing Engineer) ů ĪņĚŅĬŒĬĽŅĵĔŅĶįĸŇĨĕŀĚőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮħŌŐĸ
ĔĶŃĭĺĬĔŅĶįĸŇĨŒĬőĶĚĚŅĬŐĸŃŐĔƟœĕĮƤĠľŅĪňŗŀŅěŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨ 

6) ĺŇĻĺĔĶĺńĽħŋȮ&Materials Engineer) ů ĻŉĔļŅŐĸŃıńĥĬŅĺńĽħŋŒľĴƞȮŕȮĪňŗŒĝƟŒĬĔŅĶįĸŇĨĝŇĮŐĸŃŀŋĮĔĶĦƢŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃĸħĨƟĬĪŋĬĔŅĶįĸŇĨ 

7) ĺŇĻĺĔĶħƟŅĬĔŅĶŀŀĔŐĭĭŁŅĶƢħŐĺĶƢȮ&Hardware Design Engineer) ů ĪņĚŅĬŀŀĔŐĭĭĶŃĭĭŁŅĶƢħŐĺĶƢĪňŗŒĝƟ
ĝŇĮŏĞĴŇėŀĬħńĔŏĨŀĶƢŏıŊŗŀŒľƟĽŅĴŅĶĩĪņĚŅĬœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮŏĝƞĬȮŀŋĮĔĶĦƢȮIoT, ĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮŐĸŃ
ŏĞŖĬŏĞŀĶƢĨƞŅĚȮŕ 

8) ĬńĔĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢȮ&R&D Engineer) ů ĪņĚŅĬĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŏĞĴŇėŀĬħńĔŏĨŀĶƢŒľĴƞȮŕȮ
ŏĝƞĬȮĔŅĶıńĥĬŅĝŇĮĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬľĶŊŀŒĝƟıĸńĚĚŅĬĨŗņĸĚ 

9) įŌƟěńħĔŅĶįĸŇĨĳńĦĤƢȮ&Product Manager) ů ĪņľĬƟŅĪňŗŒĬĔŅĶĺŅĚŐįĬŐĸŃĭĶŇľŅĶěńħĔŅĶįĸŇĨĳńĦĤƢŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮŏıŊŗŀŒľƟĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħ 

10) ĬńĔĺŇěńĵŒĬĴľŅĺŇĪĵŅĸńĵľĶŊŀĽĩŅĭńĬĺŇěńĵȮ&Research Scientist) ů ĽņľĶńĭįŌƟĪňŗĨƟŀĚĔŅĶĨƞŀĵŀħĔŅĶŏĶňĵĬĶŌƟȮ
ŀŅěĪņĚŅĬĺŇěńĵŒĬĴľŅĺŇĪĵŅĸńĵľĶŊŀĽĩŅĭńĬĪňŗĴňĔŅĶĺŇěńĵħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

11) įŌƟĮĶŃĔŀĭĔŅĶĽņľĶńĭīŋĶĔŇěŀŀĔŐĭĭȮĪħĽŀĭȮŐĸŃįĸŇĨĳńĦĤƢĨƞŅĚȮŕȮĪňŗŒĝƟŏĪėőĬőĸĵňħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ 
12) ŀŅěŅĶĵƢŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮ 
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őħĵįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĽŅĴŅĶĩĮĶŃĔŀĭŀŅĝňıŐĵĔĨŅĴŐĕĬĚœħƟȮħńĚĨƞŀœĮĬňŘ 
 

ŐĕĬĚŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶ
ĶĺĴȮȮ&IC Design' 

ŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor 

Assembly and Testing' 

ŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
&Semiconductor Fabrication' 

Analog IC Design Engineer 
Electrical Engineer / Electronics 
Design Engineer 

Fab Process Engineer 

Digital IC Design Engineer Test Development Engineer Equipment Engineer 
Embedded System Engineer FA Analysis Engineer Quality & Reliability Engineer 

Electronic Engineer Test Product Engineer 
Advanced Packaging Process 
Engineer 

Test Development Engineer 
 Advanced Materials for 

Packaging Engineer  
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7,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěņĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 
 

ȮĸņħńĭĪňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ( 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

1 3+9004+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĦńġģŅȮěŇĬħŅŏıŖĝĶƢ ĮĶŇĠĠŅŏŀĔ 2547 Ph.D. Ph.D. (Interdisciplinary Course 
on Advanced Science and 
Technology) 

The U,Ȯof Tokyo, Japan  

ĮĶŇĠĠŅőĪ 2543 M.Eng. Information Engineering The U,Ȯof Tokyo, Japan  
ĮĶŇĠĠŅĨĶň 2536 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2 3+1601+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĳŅĦŋĴŅĽȮȮėņĽńĨĵƢ ĮĶŇĠĠŅŏŀĔ 2545 Ph,D, 
 

Electronic and Electrical 
Engineering 

Imperial College London, U,K, 

ĮĶŇĠĠŅőĪ 2540 M,Eng, Electronics Engineering Imperial College London, U,K, 
ĮĶŇĠĠŅĨĶň 2539 B,Eng, Electronics Engineering Imperial College London, U,K, 

3 1+9399+xxxxx+xx+x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵŏĔňĵĶĨŇĻńĔħŇśȮŏĽƟĚĝƞĺĵ ĮĶŇĠĠŅŏŀĔ 2563 ĺĻ,ħ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅőĪ 2556 ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅĨĶň 2554 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

4 3+9699+xxxxx+xx+x ŀŅěŅĶĵƢ ĬŅĵĔŇĨĨŇėŋĦȮȮĪŀĚıŌĸ ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2553 
2551 

Dr,+Ing, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electrical Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University of Kaiserslautern, Germany 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

5 3-9098+xxxxx+xx+x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺħŋěħŅĺȮĭŌĶĦŃ
ıŅĦŇĝĵƢĔŇě 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 

ĮĶŇĠĠŅĨĶň 

2556 
 

2546 
 

2542 

Ph.D. 
 
ĺĪ,Ĵ, 

 
ĺĻ,ĭ, 

Electronic and Electrical 
Engineering 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University College London, U.K. 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

6 /+6..6+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵŀĳŇŏħĝȮĭŌĶĦĺĚĻƢ ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2552 
2550 

ĺĻ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ 

7 3-1005+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

 

ĬŅĚĮĳŅĺňȮĲŅĬȮőħĴŏĴŏĸĬ ĮĶŇĠĠŅŏŀĔ 2553 Ph.D. Physics and Mathematics 
Science, Physics of 
Semiconductors 

Peter the Great St, Petersburg 
Polytechnic University, Russian  
Federation 
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ȮĸņħńĭĪňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ( 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

 ĮĶŇĠĠŅőĪ 
 
 

ĮĶŇĠĠŅĨĶň 

2549 
 
 

2541 

M. Sc. 
 
 
ĺĪ,ĭ, 

Engineering and Technology, 
Micro- and Nanoelectronics, 
with Honors 
ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&őĞĸŇħĽŏĨĪ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ' 

Peter the Great St, Petersburg 
Polytechnic University, Russian  
Federation 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ 

8 3-9299+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĝńĝĝńĵȮıŋĪĞƟŀĬ ĮĶŇĠĠŅŏŀĔ 2553 Ph.D. Materials Physics Institute National des Sciences  
Appliquees, Lyon, France 

ĮĶŇĠĠŅőĪ 2547 M. Sc. ĲƕĽŇĔĽƢ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĮĶŇĠĠŅĨĶň 2543 ĺĪ,ĭ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

9 3-9005+xxxxx+xx+x ŀŅěŅĶĵƢ ĬŅĵĳŅĦŋȮœĪĵĬŇĶĴŇĨĶ ĮĶŇĠĠŅŏŀĔ 2562 ĮĶ,ħ, ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅőĪ 2556 ĺĪ,Ĵ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅĨĶň 2551 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ 
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/.,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 
//,ȮĔŅĶěńħĔŅĶľĸńĔĽŌĨĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĽƞĺĬĨƞŅĚȮŕ 

11,1 ĔŅĶĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ 

ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬėĺŅĴĴńŗĬėĚ ľĸńĔĽŌĨĶįĸŇĨĔņĸńĚėĬĽĶƟŅĚėĺŅĴĴńŗĬėĚŒľƟŀŋĨĽŅľĔĶĶĴȮ

ěŅĔėĺŅĴĨƟŀĚĔŅĶŒĝƟŏĞĴŇėŀĬħńĔŏĨŀĶƢĪńŗĺőĸĔĪňŗŏıŇŗĴĕŉŘĬȮ
ĮĶŃĔŀĭĔńĭĽĩŅĬĔŅĶĦƢėĺŅĴĕńħŐĵƟĚĨƞŅĚȮŕȮŏĝƞĬȮĽĚėĶŅĴ
ĔŅĶėƟŅȮ&Trade War) ĪňŗĸŋĔĸŅĴĴŅŏĮƦĬĽĚėĶŅĴŏĪėőĬőĸĵň
ĶŃľĺƞŅĚěňĬĔńĭĽľĶńģŀŏĴĶŇĔŅȮĔŅĶŐıĶƞĶŃĭŅħĕŀĚőĶėȮ
COVID-/7ȮŐĸŃėĺŅĴĕńħŐĵƟĚĶŃľĺƞŅĚĶńĽŏĞňĵŐĸŃĵŌŏėĶĬĞŉŗĚ
ŏĮƦĬįŌƟĽƞĚŀŀĔĺńĨĩŋħŇĭĽņľĶńĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĪņŒľƟŏĔŇħ
ĔŅĶĽŃħŋħĕŀĚľƞĺĚőĞƞŀŋĮĪŅĬȮ&Supply Chain 
Disruption) ĽƞĚįĸŒľƟĽĩŅĬĔŅĶĦƢėĺŅĴœĴƞĽĴħŋĸĶŃľĺƞŅĚȮ
ŀŋĮĽĚėƢŐĸŃŀŋĮĪŅĬĕŀĚĝŇĮĪĺňėĺŅĴĶŋĬŐĶĚĴŅĔĵŇŗĚĕŉŘĬȮ
ĽƞĚįĸŒľƟŐĨƞĸŃĮĶŃŏĪĻĴňėĺŅĴĨƟŀĚĔŅĶĽĶƟŅĚľĶŊŀħŉĚħŌħĔŅĶ
ĸĚĪŋĬħƟŅĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĶĺĴĩŉĚĵńĚĴňĮƤěěńĵ
ŏĽĶŇĴĪňŗĽņėńĠėŊŀĮƤĠľŅĳŌĴŇĶńģĻŅĽĨĶƢȮ&Geopolitics) ĪňŗĪņ
ŒľƟĭĶŇļńĪįŌƟįĸŇĨĵƟŅĵģŅĬĔŅĶįĸŇĨŏıŊŗŀĸħėĺŅĴŏĽňŗĵĚŒĬľƞĺĚ
őĞƞŀŋĮĪŅĬĔŅĶįĸŇĨĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮőħĵ
ĔŅĶŏĔŇħŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢĕŉŘĬ
ĳŅĵŒĬĮĶŃŏĪĻěŃĽŅĴŅĶĩĽĶƟŅĚėĺŅĴĴńŗĬėĚ
ĳŅĵŒĬĮĶŃŏĪĻĶŀĚĶńĭĨƞŀĽĩŅĬĔŅĶĦƢĔŅĶĕŅħŐėĸĬĝŇĮȮ
ŐĸŃŏıŊŗŀŒľƟĮĶŃŏĪĻĔƟŅĺĪńĬĨƞŀŏĪėőĬőĸĵňŒĬőĸĔĵŋėŒľĴƞ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŐĕƞĚĕńĬ 

ľĸńĔĽŌĨĶįĸŇĨĔņĸńĚėĬĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
ĮĶŃŏĪĻœĪĵŒĬģŅĬŃĪňŗŏĮƦĬģŅĬĔŅĶįĸŇĨĽŇĬėƟŅ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗĽņėńĠĕŀĚőĸĔĞŉŗĚĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĔńĭľƞĺĚ
őĞƞŀŋĮĪŅĬĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŏĬŊŗŀĚěŅĔ
ŏĮƦĬģŅĬĔŅĶįĸŇĨĽŇĬėƟŅĕńŘĬĽŋħĪƟŅĵĪňŗŒĝƟĽƞĺĬĮĶŃĔŀĭěŅĔ
ŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĴňėĺŅĴıĶƟŀĴħƟŅĬ
őėĶĚĽĶƟŅĚĽŅīŅĶĦŌĮőĳėȮĪňŗĨńŘĚĪňŗŀĵŌƞĔĸŅĚĳŌĴŇĳŅėŀŅŏĞňĵĬȮ
ŐĸŃěŋħĵŊĬĪňŗŏĮƦĬĔĸŅĚĪƞŅĴĔĸŅĚĽĚėĶŅĴħƟŅĬŏĪėőĬőĸĵňȮ
ĪņŒľƟĴňĕƟŀœħƟŏĮĶňĵĭŒĬĔŅĶĽĶƟŅĚľĶŊŀħŉĚħŌħĔŅĶĸĚĪŋĬħƟŅĬ
ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮőħĵěŅĔĔŅĶĺŇŏėĶŅŃľƢőŀĔŅĽ
ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĕŀĚœĪĵŒĬŀŋĮĪŅĬĔŅĶ
įĸŇĨĕŀĚőĸĔőħĵȮSCB EIC ĴŀĚĺƞŅœĪĵĴňĻńĔĵĳŅıĪňŗěŃ
ıńĥĬŅĨƞŀĵŀħœĮĽŌƞĶŃħńĭȮFront-end ŐĸŃĶŃħńĭȮBack-
end ĪňŗĴňŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬĴŅĔĕŉŘĬœħƟȮŒĬĽƞĺĬȮBack-
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ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
end ĽŅĴŅĶĩĨƞŀĵŀħœĮĽŌƞĔŅĶŒľƟĭĶŇĔŅĶŐıŖĔŏĔěĝŇĮȮ
ĮĶŃĔŀĭĝŇĮȮŐĸŃĔŅĶĪħĽŀĭĝŇĮȮĪňŗĴňėĺŅĴĞńĭĞƟŀĬĴŅĔ
ĕŉŘĬŒĬĶŃħńĭŏħňĵĺĔńĭĴŅŏĸŏĞňĵȮĽņľĶńĭŒĬĽƞĺĬȮFront-end 
ĽŅĴŅĶĩĨƞŀĵŀħœĮĽŌƞŀŋĨĽŅľĔĶĶĴȮWafer Fabrication 
ŀŅěŏĪňĵĭŏėňĵĚœħƟĔńĭĔŅĶįĸŇĨĝŇĮĕŀĚěňĬŒĬĽƞĺĬĕŀĚĶŃħńĭ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨĪňŗĴňĕĬŅħĴŅĔĔĺƞŅȮ/.ȮĬŅőĬŏĴĨĶȮ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚ
ĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶ
ıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮėĺŅĴĪƟŅ
ĪŅĵĕŀĚĮĶŃŏĪĻœĪĵŒĬĔŅĶĕĵńĭĔƟŅĺĽŌƞŀŋĨĽŅľĔĶĶĴŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢĨƟĬĬŘņĪňŗĴňĴŌĸėƞŅĽŌĚŐĸŃŒĝƟŏĪėőĬőĸĵňĪňŗ
ĞńĭĞƟŀĬėŊŀȮĨƟŀĚĴňĔŅĶıńĥĬŅŏĪėőĬőĸĵňŏĮƦĬĕŀĚĨĬŏŀĚ
ŐĸŃĴňĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚŒĬĮĶŇĴŅĦĪňŗŏıňĵĚıŀĨƞŀėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮħńĚĬńŘĬľŅĔĮĶŃŏĪĻ
ĨƟŀĚĔŅĶĸĚĪŋĬŐĸŃıńĥĬŅŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ĬŀĔěŅĔĔŅĶħŉĚħŌħĭĶŇļńĪĕƟŅĴĝŅĨŇĕĬŅħŒľĠƞŒľƟŏĕƟŅĴŅ
ĸĚĪŋĬŒĬĮĶŃŏĪĻŐĸƟĺȮĨƟŀĚŏĶƞĚıńĥĬŅĔņĸńĚėĬĽĴĶĶĩĬŃ
ĽŌĚŒľƟĴňěņĬĺĬŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĭĶŇļńĪŒĬ
ĮĶŃŏĪĻŐĸŃĭĶŇļńĪĕƟŅĴĝŅĨŇĪňŗĨƟŀĚĔŅĶĴŅĸĚĪŋĬŒĬĮĶŃŏĪĻ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĽĴŀ
ĳŅėĪŅĚĽńĚėĴ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĪňŗĴňĪńĔļŃĽŌĚĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇ
ħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮȮ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅĞŉŗĚĴňĭĪĭŅĪĽņėńĠŒĬĔŅĶįĸŇĨĔņĸńĚėĬ
ĮƚŀĬŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬıĭĕƟŀěņĔńħėŊŀȮěņĬĺĬŀŅěŅĶĵƢ
įŌƟŏĝňŗĵĺĝŅĠħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňŀĵƞŅĚěņĔńħŐĸŃ
ĔĶŃěŅĵŀĵŌƞŒĬľĸŅĵĽĩŅĭńĬŀŋħĴĻŉĔļŅȮėĺŅĴĪƟŅĪŅĵĕŀĚ
ĶŃĭĭĔŅĶįĸŇĨĭńĦĤŇĨĽĴĶĶĩĬŃĽŌĚŒľƟĴňĪńŘĚĮĶŇĴŅĦŐĸŃ
ėĺŅĴŏĝňŗĵĺĝŅĠĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮĶĺĴĩŉĚĵńĚĕŅħĔĸœĔŒĬĔŅĶħŉĚħŌħįŌƟŏĶňĵĬĪňŗĴň
ĻńĔĵĳŅıĽŌĚŏĕƟŅĽŌƞŀŋĨĽŅľĔĶĶĴĬňŘȮħńĚĬńŘĬŏıŊŗŀŒľƟŏĔŇħĶŃĭĭ
ĔŅĶįĸŇĨŐĸŃıńĥĬŅĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚĪňŗĽŅĴŅĶĩ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĪńŘĚŒĬŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅı
ĽņľĶńĭŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻŐĸŃħŉĚħŌħĔŅĶĸĚĪŋĬěŅĔ
ĭĶŇļńĪĕƟŅĴĝŅĨŇȮěŉĚěņŏĮƦĬĨƟŀĚıńĥĬŅĔĸœĔĔŅĶįĸŇĨ
ĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚŐĸŃĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚ
ŏėĶŊŀĕƞŅĵĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏėĶŊŀĕƞŅĵĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ
ŐĸŃľĬƞĺĵĚŅĬĳŅėĶńģȮĶĺĴĩŉĚĮĶŃĽŅĬėĺŅĴĶƞĺĴĴŊŀěŅĔ
ľĬƞĺĵĚŅĬĨƞŅĚĮĶŃŏĪĻĶƞĺĴħƟĺĵ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅı
ĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĪňŗĴňėŋĦĳŅıĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇ
ħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴȮħƟĺĵŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĬńŘĬĴňľƞĺĚ
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ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
őĞƞŀŋĮĪŅĬĪňŗĞńĭĞƟŀĬȮħńĚĬńŘĬįĸĕŀĚĽĚėĶŅĴľĶŊŀĔŅĶĕńħŐĵƟĚ
ĪŅĚĔŅĶėƟŅĵƞŀĴĔĶŃĪĭĨƞŀŀŋĨĽŅľĔĶĶĴĬňŘȮĨńĺŀĵƞŅĚŏĝƞĬȮ
ėĺŅĴĕńħŐĵƟĚĶŃľĺƞŅĚĶńĽŏĞňĵŐĸŃĵŌŏėĶĬĵńĚĽƞĚįĸĔĶŃĪĭĨƞŀ
ĔŅĶěńħľŅĺńĨĩŋħŇĭĽņėńĠȮŏĝƞĬȮĔƠŅĞĬňŀŀĬŐĸŃŐıĸŏĸŏħňĵĴȮ
ĞŉŗĚŏĮƦĬĽŇŗĚěņŏĮƦĬŒĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮħńĚĬńŘĬĔŅĶ
ĽĶƟŅĚľƞĺĚőĞƞŀŋĮĪŅĬĪňŗĵńŗĚĵŊĬȮ&Sustainability in Supply 
Chain) ĪňŗĨŀĭĽĬŀĚĨƞŀĕƟŀĔńĚĺĸĨƞŀėĺŅĴŏĮĶŅŃĭŅĚĕŀĚ
ŀŋĨĽŅľĔĶĶĴĬňŘěŉĚŏĮƦĬĽŇŗĚěņŏĮƦĬ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭ
ĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬĨĸŅħŐĶĚĚŅĬĪńĔļŃĽŌĚĨŅĴ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶ
ĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĪńŗĺ
őĸĔĔņĸńĚŏįĝŇĠĔńĭĺŇĔķĨĔŅĶĕŅħŐėĸĬĭŋėėĸŅĔĶĪňŗĴň
ĪńĔļŃĽŌĚȮĽŇŗĚĬňŘĩŌĔĴŀĚĺƞŅŏĮƦĬĮĶŃŏħŖĬĽņėńĠŒĬĔĸĵŋĪīƢĕŀĚ
ĭĶŇļńĪľĸŅĵŐľƞĚȮőħĵŏĜıŅŃĭĶŇļńĪĝńŘĬĬņħƟŅĬŏĪėőĬőĸĵň
ĕĬŅħŒľĠƞȮŐĸŃŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢŏĶŇŗĴıńĥĬŅĝŇĮħƟĺĵ
ĨńĺŏŀĚȮĽƞĚįĸŒľƟėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ŏĜıŅŃŏıŇŗĴĕŉŘĬŀĵƞŅĚĴŅĔȮĬŀĔěŅĔĬňŘȮŀŋĨĽŅľĔĶĶĴĵńĚŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ&R&D) őħĵĴňĔŅĶ
ĺŅĚŐįĬĪňŗěŃŏıŇŗĴĔŅĶĸĚĪŋĬŏıŊŗŀĽĬńĭĽĬŋĬĬĺńĨĔĶĶĴŒĬ
ħƟŅĬĨƞŅĚŕȮŏĝƞĬȮĵŅĬĵĬĨƢœĲĲƚŅȮ&EVs) ŐĸŃŏĪėőĬőĸĵňȮ3G 
ĞŉŗĚŏĮƦĬĨĸŅħľĸńĔĪňŗŐĽħĚĩŉĚėĺŅĴŏĝŊŗŀĴőĵĚĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĔŅĶŏĨŇĭőĨĕŀĚ
ŀŋĨĽŅľĔĶĶĴȮĪńŘĚĬňŘȮĔŅĶıńĥĬŅŏĪėőĬőĸĵňħŇěŇĪńĸŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėœħƟįĸńĔħńĬėĺŅĴ
ĨƟŀĚĔŅĶŏĞĴŇėŀĬħńĔŏĨŀĶƢŒľƟŏıŇŗĴĽŌĚĕŉŘĬȮĔŅĶĭŌĶĦŅĔŅĶĕŀĚȮ
AI ŒĬĶŃĭĭĕńĭĕňŗŀńĨőĬĴńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ&Data 
Analytic) œħƟĪņŒľƟėĺŅĴĨƟŀĚĔŅĶŏľĸƞŅĬňŘŏıŇŗĴĕŉŘĬŀĵƞŅĚĴŅĔ 

 

11,2 ĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻȮ 

ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ

ŏĨŀĶƢĞŉŗĚŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢ
ĽĴńĵŒľĴƞȮĪňŗĴňĽƞĺĬĮĶŃĔŀĭĪňŗŏĮƦĬŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨ
ŀĶƢĔĺƞŅȮ50% ŐĸŃėĺŅĴĨƟŀĚĔŅĶħƟŅĬĵŅĬĵĬĨƢœĲĲƚŅĪňŗ
ŏıŇŗĴĴŅĔĕŉŘĬȮĨĸŅħőĸĔĴňĔŅĶŏĨŇĭőĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢĞŉŗĚŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭŀŋĨĽŅľĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃȮĪňŗĴňĽƞĺĬŏĔňŗĵĺŏĬŊŗŀĚĔńĭ
ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞȮŀŋĨĽŅľĔĶĶĴ
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ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ĔŅĶŐıĪĵƢėĶĭĺĚěĶȮȮŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸȮĞŉŗĚĪńŘĚľĴħĴň
ĽƞĺĬĮĶŃĔŀĭėŊŀŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

ŀŋĨĽŅľĔĶĶĴĔŅĶĪƞŀĚŏĪňŗĵĺĔĸŋƞĴĶŅĵœħƟħňŐĸŃĔŅĶ
ĪƞŀĚŏĪňŗĵĺŏĝŇĚĽŋĕĳŅı 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬĽĴŅĶƢĪőĲĬȮŐĸŃŀŋĮĔĶĦƢŀņĬĺĵėĺŅĴĽŃħĺĔ
ħƟŅĬĕƟŀĴŌĸĔŅĶĪƞŀĚŏĪňŗĵĺȮĽĩŅĬňĨņĶĺěŏıŊŗŀĝƞĺĵŏľĸŊŀ
ĬńĔĪƞŀĚŏĪňŗĵĺȮĕƟŀĴŌĸőĶĚıĵŅĭŅĸȮĶƟŅĬŀŅľŅĶȮĪňŗıńĔȮ 

ŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬŏėĶŊŗŀĚĴŊŀĔŅĶŏĔļĨĶȮŏĞŖĬŏĞŀĶƢĨƞŅĚȮŕȮŒĬĶŃĭĭ
ŏĔļĨĶŀńěĜĶŇĵŃȮŐĸŃŏĔļĨĶŐĴƞĬĵņȮĪņŒľƟŏĔŇħľƞĺĚőĞƞ
ŀŅľŅĶŐĸŃĶŃĭĭĬŇŏĺĻĬƢĪŅĚĔŅĶŏĔļĨĶĽŃŀŅħ
ĮĸŀħĳńĵȮĽŅĴŅĶĩĨŇħĨŅĴĪňŗĴňĕŀĚįĸŇĨįĸĪŅĚ
ĔŅĶŏĔļĨĶœħƟȮŀňĔĪńŘĚĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĪńŘĚħƟŅĬ
ĮĶŇĴŅĦŐĸŃėŋĦĳŅı 

ŀŋĨĽŅľĔĶĶĴĔŅĶŐĮĶĶŌĮŀŅľŅĶ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬĽŅĵĚŅĬĔŅĶįĸŇĨŐĸŃŐĮĶĶŌĮŀŅľŅĶȮœĴƞĺƞŅěŃ
ŏĮƦĬĶŃĭĭŀńĨőĬĴńĨŇŒĬĔŅĶįĸŇĨȮĔŅĶĨŇħĨŅĴĕƟŀĴŌĸĔŅĶ
įĸŇĨȮŏıŊŗŀĔŅĶĽŀĭĵƟŀĬĔĸńĭĔŅĶįĸŇĨœħƟȮĔŅĶŒĝƟ
ŏĪėőĬőĸĵňŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĬĔŅĶįĸŇĨȮĔŅĶĸħ
ĨƟĬĪŋĬŐĸŃĔŅĶĸħıĸńĚĚŅĬ 

ŀŋĨĽŅľĔĶĶĴľŋƞĬĵĬĨƢ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬľŋƞĬĵĬĨƢȮœĴƞĺƞŅěŃŏĮƦĬĶŃĭĭŏĞŖĬŏĞŀĶƢȮĶŃĭĭ
ĮĶŃĴĺĸįĸȮŐĸŃĶŃĭĭėĺĭėŋĴ 

ŀŋĨĽŅľĔĶĶĴĔŅĶĭŇĬŐĸŃőĸěŇĽĨŇĔĽƢ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬĶŃĭĭėĺĭėŋĴȮĬņĪŅĚȮŐĸŃĨŇħĨŅĴĔŅĶĭŇĬ
ŐĸŃőĸěŇĽĨŇĔĽƢȮ 

ŀŋĨĽŅľĔĶĶĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬŀńěĜĶŇĵŃȮŒĬĔŅĶįĸŇĨŐĸŃėĺĭėŋĴŀŋĨĽŅľĔĶĶĴ
įĸŇĨŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 

ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ 

ŀŋĨĽŅľĔĶĶĴĔŅĶŐıĪĵƢėĶĭĺĚěĶ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
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ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ľĸńĔŒĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢĪňŗŏĮƦĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃħŇěŇĪńĸȮĶĺĴĪńŘĚĔŅĶŐıĪĵƢĪŅĚœĔĸĪňŗ
ŒĝƟĶŃĭĭĽŊŗŀĽŅĶ 

ŀŋĨĽŅľĔĶĶĴĮƚŀĚĔńĬĮĶŃŏĪĻ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
ľĸńĔŒĬĶŃĭĭŏĶħŅľƢȮĶŃĭĭĽŊŗŀĽŅĶĪŅĚĔŅĶĪľŅĶȮ
ľŋƞĬĵĬĨƢĔŌƟĳńĵȮőħĶĬœĶƟėĬĕńĭȮŏĮƦĬĨƟĬ 

ŀŋĨĽŅľĔĶĶĴıńĥĬŅĭŋėĸŅĔĶŐĸŃĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚĻŅĽĨĶƢħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĮĶŃĔŀĭħƟĺĵȮ
ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ&Integrated Circuit (IC) 
Design) ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor 
Fabrication) ŐĸŃĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŀŋĮĔĶĦƢ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ&Semiconductor Assembly and 
Testing)ȮĞŉŗĚěŃĝƞĺĵıńĥĬŅĭŋėĸŅĔĶŐĸŃĔŅĶĻŉĔļŅŒľƟ
ĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴŐĬĺľĬƟŅĕŀĚĮĶŃŏĪĻ 

 
11,3 ĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇȮSDGsȮ 

ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĵŋĨŇėĺŅĴĵŅĔěĬĪŋĔĶŌĮŐĭĭŒĬĪŋĔĪňŗ ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬ
ŀŋĨĽŅľĔĶĶĴĪňŗĽĶƟŅĚėĺŅĴĴńŗĚėńŗĚŒľƟĔńĭĮĶŃŏĪĻȮ
ĽŅĴŅĶĩĵĔĶŃħńĭĶŅĵœħƟĕŀĚĮĶŃĝŅĔĶĽŌƞĶŅĵœħƟ
ĶŃħńĭĽŌĚħńĚĮĶŃŏĪĻȮŏĔŅľĸňȮœĨƟľĺńĬȮŐĸŃĠňŗĮŋƙĬ 

ĵŋĨŇėĺŅĴľŇĺőľĵȮĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶŐĸŃ
ĵĔĶŃħńĭőĳĝĬŅĔŅĶȮŐĸŃĽƞĚŏĽĶŇĴŏĔļĨĶĔĶĶĴĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬ
ŀŋĨĽŅľĔĶĶĴĪňŗĽĶƟŅĚėĺŅĴĴńŗĚėńŗĚŒľƟĔńĭĮĶŃŏĪĻȮĵŋĨŇ
ėĺŅĴľŇĺőľĵȮĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶŐĸŃ
ĵĔĶŃħńĭőĳĝĬŅĔŅĶȮĕŀĚėĬŒĬĮĶŃŏĪĻœħƟȮŀňĔĪńŘĚĵńĚ
ŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵŒľƟŏĔŇħĽƞĚŏĽĶŇĴŏĔļĨĶĔĶĶĴĪňŗ
ĵńŗĚĵŊĬ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅėĬĴňĝňĺŇĨĪňŗĴňĽŋĕĳŅıħňŐĸŃĽƞĚŏĽĶŇĴ
ĽĺńĽħŇĳŅıĽņľĶńĭĪŋĔėĬŒĬĪŋĔĺńĵ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĮƚŀĬŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮĞŉŗĚŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĮƦĬŀŋĮĔĶĦƢľĸńĔŒĬĔŅĶ
ħŌŐĸĽŋĕĳŅıȮėĺŅĴĮĸŀħĳńĵȮŐĸŃĽĺńĽħŇĳŅıĽņľĶńĭ
ĪŋĔėĬŒĬĪŋĔĺńĵ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚ
ėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

ľĸńĔĽŌĨĶœħƟŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĪŋĔŏıĻŐĸŃįŌƟ
ıŇĔŅĶĽŅĴŅĶĩŏĕƟŅĻŉĔļŅœħƟȮŐĸŃĴňŏėĶŊŗŀĚĴŊŀĪŅĚ
ĔŅĶĻŉĔļŅĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟıŇĔŅĶŐĸŃ
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ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĬńĔĻŉĔļŅĔĸŋƞĴŏĮĶŅŃĭŅĚȮĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚ
ľĸńĔĽŌĨĶŏĮƦĬŀĵƞŅĚŏĪƞŅŏĪňĵĴȮĵŋĨŇīĶĶĴŐĸŃėņĬŉĚĩŉĚ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚŏıĻĽĳŅıŐĸŃĺńĥĬīĶĶĴȮ
ĬŀĔěŅĔĬňŘĴľŅĺŇĪĵŅĸńĵłĴňĔŅĶěńħĽĶĶĪŋĬĔŅĶĻŉĔļŅ
ŒľƟĔńĭĬńĔĻŉĔļŅĪňŗĕŅħŐėĸĬĪŋĬĪĶńıĵƢŐĸŃ
ĮĶŃĽŅĬĚŅĬĔńĭȮĔĵĻ,ȮŏıŊŗŀŏĮƦĬĪŋĬĔŌƟĵŊĴŏıŊŗŀ
ĔŅĶĻŉĔļŅ 

ĭĶĶĸŋėĺŅĴŏĽĴŀĳŅėĶŃľĺƞŅĚŏıĻŐĸŃŒľƟŀņĬŅěĕŀĚ
įŌƟľĠŇĚŐĸŃŏħŖĔľĠŇĚĪŋĔėĬ 

ľĸńĔĽŌĨĶŏĮƕħőŀĔŅĽĪňŗŏĪƞŅŏĪňĵĴĔńĬĶŃľĺƞŅĚŏıĻŐĸŃ
ŒľƟŀņĬŅěĕŀĚįŌƟľĠŇĚŐĸŃŏħŖĔľĠŇĚĪŋĔėĬŒľƟĽŅĴŅĶĩ
ŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶĮĶŃĔŀĭŀŅĝňıĪňŗĵńŗĚĵŊĬŏĽĴŀĳŅė 

ĽƞĚŏĽĶŇĴĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĪňŗĨƞŀŏĬŊŗŀĚȮėĶŀĭėĸŋĴȮ
ŐĸŃĵńŗĚĵŊĬȮĔŅĶěƟŅĚĚŅĬŏĨŖĴĪňŗȮŐĸŃĴňįĸŇĨĳŅıȮŐĸŃĔŅĶĴň
ĚŅĬĪňŗĽĴėĺĶĽņľĶńĭĪŋĔėĬ 

ľĸńĔĽŌĨĶěńħŒľƟĴňĔŅĶıĭįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶİƗĔĚŅĬȮ
ĽľĔŇěĻŉĔļŅȮĔŅĶıńĥĬŅĔņĸńĚėĬĶƞĺĴĔńĬȮĔŅĶıńĥĬŅ
őėĶĚĚŅĬĪňŗœħƟĶńĭőěĪĵƢěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮĽƞĚŏĽĶŇĴ
ŒľƟŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢŏĨŇĭőĨĪŅĚŏĻĶļģĔŇě
ĪňŗĨƞŀŏĬŊŗŀĚȮėĶŀĭėĸŋĴȮŐĸŃĵńŗĚĵŊĬȮĔŅĶěƟŅĚĚŅĬŏĨŖĴĪňŗȮ
ŐĸŃĴňįĸŇĨĳŅıȮŐĸŃĔŅĶĴňĚŅĬĪňŗĽĴėĺĶĽņľĶńĭĪŋĔėĬ 

ĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴĔŅĶ
ıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴ
ĬĺńĨĔĶĶĴ 

ľĸńĔĽŌĨĶěńħŒľƟĴňĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴ
ĪĬĪŅĬȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴ
ŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴ 

ĸħėĺŅĴœĴƞŏĽĴŀĳŅėĳŅĵŒĬŐĸŃĶŃľĺƞŅĚĮĶŃŏĪĻ ľĸńĔĽŌĨĶœħƟĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĮĶŃŏĪĻœĨƟľĺńĬȮĪňŗ
ıĶƟŀĴĶŀĚĶńĭĽľĔŇěĻŉĔļŅȮȮŐĸŃĬńĔĻŉĔļŅĪňŗěŃœĮŏĶňĵĬ
ĪňŗœĨƟľĺńĬȮ1 ĳŅėĔŅĶĻŉĔļŅ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬŒľƟĴňŐĭĭŐįĬĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳė
ĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽĶƟŅĚĔņĸńĚėĬĪŅĚħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗ
ĝƞĺĵĮƕħĝƞŀĚĺƞŅĚȮĔŅĶĽŃħŋħĕŀĚľƞĺĚőĞƞŀŋĮĪŅĬȮ
&Supply Chain Disruption) ĪňŗĽƞĚįĸŒľƟĽĩŅĬĔŅĶĦƢ
ėĺŅĴœĴƞĽĴħŋĸĶŃľĺƞŅĚȮDemand ŐĸŃȮSupply ĕŀĚ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĪĺňėĺŅĴĶŋĬŐĶĚĴŅĔĵŇŗĚĕŉŘĬ 

ŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟŐĔƞĔĸœĔĔŅĶħņŏĬŇĬĚŅĬŐĸŃĲƘƨĬĲŌ
ĽĳŅıľŋƟĬĽƞĺĬėĺŅĴĶƞĺĴĴŊŀĶŃħńĭőĸĔĽņľĶńĭĔŅĶıńĥĬŅ
ĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟŐĔƞĔĸœĔĔŅĶ
ħņŏĬŇĬĚŅĬŐĸŃĲƘƨĬĲŌĽĳŅıľŋƟĬĽƞĺĬėĺŅĴĶƞĺĴĴŊŀ
ĶŃħńĭőĸĔĽņľĶńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
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11,4 ĨŀĭĽĬŀĚĨƞŀĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

ľĸńĔĽŌĨĶįĸŇĨĺŇĻĺĔĶĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏĮƦĬĴľŅĺŇĪĵŅĸńĵŐľƞĚėŋĦėƞŅ
ŏıŊŗŀĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĶŃħńĭŐĬĺľĬƟŅĕŀĚőĸĔȮħńĚĬňŘȮ 

įĸŇĨĺŇĻĺĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňėŋĦĳŅıĽŌĚĨŀĭőěĪĵƢŐĸŃŏĪƞŅĪńĬĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėŀŋĨĽŅľĔĶĶĴȮėĶŀĭėĸŋĴĪńŘĚȮValue Chain ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮœħƟŐĔƞȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ
&Integrated Circuit (IC) Design) ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor Fabrication) ŐĸŃĔŅĶĮĶŃĔŀĭ
ŐĸŃĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ&Semiconductor Assembly and Testing) ŐĸŃĴňěņĬĺĬĪňŗĴŅĔŏıňĵĚ
ıŀĪňŗěŃĽĶƟŅĚįĸĔĶŃĪĭȮ&Impact) ŒľƟĔńĭĮĶŃŏĪĻœħƟȮŏıŊŗŀĮƚŀĬŏĕƟŅĽŌƞŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĞŉŗĚŏĮƦĬȮNew 
Growth Engine ĕŀĚĮĶŃŏĪĻĪňŗŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŐĸŃĴňĴŌĸėƞŅĽŌĚȮĶĺĴĩŉĚĔŅĶĶŀĚĶńĭĔŅĶħŉĚħŌħĔŅĶĸĚĪŋĬěŅĔ
ĨƞŅĚĮĶŃŏĪĻȮőħĵĴŋƞĚŏĬƟĬĔŅĶħņŏĬŇĬĔŅĶŏĮƦĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅȮĳŅėŏŀĔĝĬȮŐĸŃ
ľĬƞĺĵĚŅĬĶńģĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬħƟŅĬĬňŘȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞŀĵƞŅĚěņĔńħĶƞĺĴĔńĬĪņŒľƟ
ĽŅĴŅĶĩįĸŇĨĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚĪňŗĴňėŋĦĳŅıŐĸŃĴňěņĬĺĬĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴħƟŅĬ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĔņĸńĚĕĵŅĵĨńĺĪńŘĚŒĬĮĶŃŏĪĻŐĸŃŒĬĶŃħńĭőĸĔȮ 

įĸŇĨĺŇĻĺĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňėŋĦĳŅıĽŌĚĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĬĺńĨĔĶĶĴȮőħĵĴňĔŅĶĺŇěńĵŏĮƦĬģŅĬŏıŊŗŀĔŅĶıńĥĬŅĳŅėŒĨƟŐĸŃĮĶŃŏĪĻȮŏĝŊŗŀĴőĵĚĽŌƞĽńĚėĴŐĸŃŏėĶŊŀĕƞŅĵ
ĽŅĔĸȮĽĶƟŅĚĺŇĻĺĔĶĪňŗĴňĽĴĶĶĩĬŃĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃŐĸŃĪńĔļŃŒĬ
ĻĨĺĶĶļĪňŗȮ0/ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇȮıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴ
ģŅĬėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴȮŐĸŃľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮőħĵŒľƟįŌƟŒİƙĶŌƟœħƟĴňőŀĔŅĽŏĕƟŅĩŉĚėĺŅĴĶŌƟ
œħƟŀĵƞŅĚľĸŅĔľĸŅĵĶŌĮŐĭĭ 
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ľĴĺħĪňŗȮ0ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
 
1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
 1,1 ĮĶńĝĠŅ 

ĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĶŃħńĭĮĶŇĠĠŅĨĶňȮěńħĶŌĮŐĭĭĔŅĶŏĶňĵĬĶŌƟŒľƟŏĮƦĬ
ŐĭĭĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮ&Active learning) ŏıŊŗŀĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚȮĨŅĴŐĬĺĪŅĚıŇıńĥĬŅĔŅĶĬŇĵĴȮ
&Progressivism) ėŊŀȮĔŅĶıńĥĬŅįŌƟŏĶňĵĬŒĬĪŋĔħƟŅĬȮŏıŊŗŀŒľƟıĶƟŀĴĪňŗěŃŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮŐĸŃĮĶńĭĨńĺœħƟħň
ĨŅĴĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬœĮȮőħĵȮŒĝƟĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬőħĵŒľƟįŌƟŏĶňĵĬŏĮƦĬ
ĻŌĬĵƢĔĸŅĚȮĕŀĚĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅěŅĔėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŐĸŃėƟĬėĺƟŅħƟĺĵ
ĨĬŏŀĚȮĔĶŃĭĺĬĔŅĶĪňŗĨƟŀĚȮĸĚĴŊŀĮĢŇĭńĨŇĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶŏĶňĵĬĶŌƟĪňŗĵńŗĚĵŊĬȮŐĸŃěŅĔŐĬĺėŇħ
ĪňŗĺƞŅĔŅĶıńĥĬŅėŊŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶŏĶňĵĬĶŌƟěŉĚœĴƞœħƟľĵŋħŀĵŌƞŏıňĵĚĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵŐĨƞěŃħņŏĬŇĬœĮĨĸŀħĝňĺŇĨȮ
ĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵěŉĚĴŋƞĚŏĬƟĬĩŉĚȮĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨħƟĺĵ 
 

1,2 ĺńĨĩŋĮĶŃĽĚėƢ 
1'ȮįĸŇĨĭńĦĪŇĨĪňŗŐĽħĚŀŀĔĩŉĚĔŅĶĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮěŇĨĽŅīŅĶĦŃȮĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢ

ŏĮƦĬĔŇěĪňŗľĬŉŗĚȮŐĸŃȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
0'ȮįĸŇĨĺŇĻĺĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňėŋĦĳŅıĽŌĚĨŀĭőěĪĵƢŐĸŃŏĪƞŅĪńĬĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ

ĳŅėŀŋĨĽŅľĔĶĶĴȮėĶŀĭėĸŋĴĪńŘĚȮValue Chain ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮœħƟŐĔƞȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ
&Integrated Circuit (IC) Design) ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor Fabrication) ŐĸŃĔŅĶĮĶŃĔŀĭ
ŐĸŃĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ&Semiconductor Assembly and Testing) ŐĸŃĴňěņĬĺĬĪňŗĴŅĔŏıňĵĚ
ıŀĪňŗěŃĽĶƟŅĚįĸĔĶŃĪĭȮ&Impact) ŒľƟĔńĭĮĶŃŏĪĻœħƟȮŏıŊŗŀĮƚŀĬŏĕƟŅĽŌƞŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĞŉŗĚŏĮƦĬȮNew 
Growth Engine ĕŀĚĮĶŃŏĪĻĪňŗŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŐĸŃĴňĴŌĸėƞŅĽŌĚȮĶĺĴĩŉĚĔŅĶĶŀĚĶńĭĔŅĶħŉĚħŌħĔŅĶĸĚĪŋĬěŅĔ
ĨƞŅĚĮĶŃŏĪĻȮőħĵĴŋƞĚŏĬƟĬĔŅĶħņŏĬŇĬĔŅĶŏĮƦĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅȮĳŅėŏŀĔĝĬȮŐĸŃ
ľĬƞĺĵĚŅĬĶńģĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬħƟŅĬĬňŘȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞŀĵƞŅĚěņĔńħĶƞĺĴĔńĬĪņŒľƟ
ĽŅĴŅĶĩįĸŇĨĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚĪňŗĴňėŋĦĳŅıŐĸŃĴňěņĬĺĬĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴħƟŅĬ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĔņĸńĚĕĵŅĵĨńĺĪńŘĚŒĬĮĶŃŏĪĻŐĸŃŒĬĶŃħńĭőĸĔ 

1'ȮįĸŇĨĭńĦĪŇĨĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĽŅĔĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 

1,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs'Ȯ 
ŏĴŊŗŀĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĬňŘȮĭńĦĤŇĨĽŅĴŅĶĩ 
/,ȮŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀ ĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
0,ȮŐĔƟĮƤĠľŅĪňŗıĭŒĬĔĶŃĭĺĬĔŅĶĪņĚŅĬŏĜıŅŃĪŅĚĨŅĴŐĕĬĚĪňŗěĭĔŅĶĻŉĔļŅ 
1,ȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶĪņĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
2,ȮŐĽħĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵȮŐĸŃĩŊŀĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 
3,ȮĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 
4,ȮĮĢŇĭńĨŇĚŅĬħƟŅĬŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀħƟŅĬĔŅĶĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶĪħĽŀĭ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀħƟŅĬħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮħńĔŏĨŀĶƢȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 
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2. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 0,/ȮĶŃĭĭȮ 

XȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮőħĵȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴň
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢȮŐĸŃĕƟŀĔņľĬħĨƞŅĚȮŕȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮı,Ļ,Ȯ0341 

 

2,2ȮĺńĬ+ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮȮĺńĬȮůȮŏĺĸŅĶŅĝĔŅĶĮĔĨŇ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴ 
 ĳŅėķħŌĶƟŀĬȮŏħŊŀĬŏĴļŅĵĬȮůȮŏħŊŀĬĴŇĩŋĬŅĵĬȮ 

 

2,3ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮȮ 
XȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬȮȮěņĬĺĬȮ8ȮĽńĮħŅľƢȮȮŒĬĮƖĪňŗȮ3ȮȮľĶŊŀĨŅĴĔŅĶıŇěŅĶĦŅĕŀĚ 

 ėĦŃĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶ-ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 

2,4ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮ
ı,Ļ,Ȯ0341 

 
0,5ȮĶŃĭĭěńħĔŅĶĻŉĔļŅȮ 
 XȮŐĭĭĝńŘĬŏĶňĵĬ 
 
0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮ 
ı,Ļ,Ȯ0341 
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ľĴĺħĪňŗȮ3 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

1. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
1,/ȮěņĬĺĬľĬƞĺĵĔŇĨ ȮĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 121 ľĬƞĺĵĔŇĨ 

1,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ    

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  œĴƞĬƟŀĵĔĺƞŅ 12 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ GE 1ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 4 ľĬƞĺĵĔŇĨ 
 GE 2ȮĔŅĶıńĥĬŅėĺŅĴėŇħ  4 ľĬƞĺĵĔŇĨ 
 - ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ                2Ȯ ľĬƞĺĵĔŇĨ 
 - ĔŅĶėŇħŏĝŇĚĶŃĭĭ 2Ȯ ľĬƞĺĵĔŇĨ 
 GEȮ8ȮĶŅĵĺŇĝŅŏĸŊŀĔ      œĴƞĬƟŀĵĔĺƞŅ 4 ľĬƞĺĵĔŇĨ 
ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ 103 ľĬƞĺĵĔŇĨ 

 1'ȮĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 27 ľĬƞĺĵĔŇĨ 
 2'ȮĔĸŋƞĴĺŇĝŅŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 76 ľĬƞĺĵĔŇĨ 
 +ȮĔĸŋƞĴĺŇĝŅĭńĚėńĭĶƞĺĴ   31 ľĬƞĺĵĔŇĨ 
 +ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 36 ľĬƞĺĵĔŇĨ 
 +ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 9 ľĬƞĺĵĔŇĨ 
ė,ȮľĴĺħĺŇĝŅĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ 4 ľĬƞĺĵĔŇĨ 

 

1,3ȮĶŅĵĺŇĝŅ-ĔĸŋƞĴĽŅĶŃ-ĝŋħĺŇĝŅȮ&Module' 
 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ   œĴƞĬƟŀĵĔĺƞŅ 12 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ GE 1ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ   œĴƞĬƟŀĵĔĺƞŅ 4 ľĬƞĺĵĔŇĨ 
 890-102G1 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ 

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

 890-103G1 ĳŅļŅŀńĚĔķļıĶƟŀĴŒĝƟ 
English on the Go 

2((2)-0-4) 

 890-104G1 
 
67.+/.3G/ 
 

ĳŅļŅŀńĚĔķļĵŋėħŇěŇĪńĸ 
English in the Digital World 
ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶ 
English for Academic Success 
 

2((2)-0-4) 
 

0&&0'+.+2' 

((ȮĸĚĪŃŏĭňĵĬŏĶňĵĬěņĬĺĬȮ0ȮĺŇĝŅȮĞŉŗĚĔņľĬħĔĸŋƞĴįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıĪŅĚħƟŅĬĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ 
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 GE 2ȮĔŅĶıńĥĬŅėĺŅĴėŇħ œĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮ4 ȮȮȮȮľĬƞĺĵĔŇĨ 
 - ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ                2Ȯ ľĬƞĺĵĔŇĨ 
 895-211G2A ĔŅĶėŇħĔńĭıķĨŇĔĶĶĴıĵŅĔĶĦƢ 

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

 315-100G2A ėņĬĺĦĻŇĸĮƝȮȮȮ 
The Art of Computing 

2((2)-0-4) 

 473-001G2A ŏĚŇĬĪŀĚĨƟŀĚĶŀĭĶŌƟ 
Financial Literacy for a Better Life 

2((2)-0-4) 

 473-002G2A 
 

ĔŅĶŀƞŅĬĚĭĔŅĶŏĚŇĬŏıŊŗŀĔŅĶĸĚĪŋĬ 
Reading Financial Statements for Investment 

2((2)-0-4) 

 /20+./.G0A ėŇħœĮĕƟŅĚľĬƟŅȮ 
Organic Thinking 

ȮȮȮȮ0&&0'+.+2' 

 - ĔŅĶėŇħŏĝŇĚĶŃĭĭ 2Ȯ ľĬƞĺĵĔŇĨ 
 895-221G2B ĔŅĶėŇħĔńĭĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĶŃĭĭ 

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

 895-222G2B ĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢ 
Critical Thinking 

2((2)-0-4) 

 895-223G2B 
 

ėŇħĽĶƟŅĚĽŋĕ 
Cultivating Happiness through Positivity 

2((2)-0-4) 
 

 673+002G0B 
 

 

ĨĶĶĔŃŒĬĝňĺŇĨĮĶŃěņĺńĬ 
Logic in Daily Life 

2((2)-0-4) 

 673+003G0B 
 

 

ŏĪƞŅĪńĬĽĩŅĬĔŅĶĦƢőĸĔ 
The World Today 

2((2)-0-4) 
 

 1/3+0.0G0B 
 

 

ĔŅĶėŇħĔńĭĔŅĶŒĝƟŏľĨŋįĸ 
Thinking and Reasoning 

2((2)-0-4) 
 

 0..+/.6G0B 
 

 

őĴĭŅŐĸŃĔŅĶıńĥĬŅĔĸĵŋĪīƢ 
MOBA and Strategy Development 

2((2)-0-4) 
 

 /20+..7G0B 
 

ĔŅĶŐĔƟĮƤĠľŅŐĭĭĽĶƟŅĚĽĶĶėƢȮ 
Creative Problem Solving 

2((2)-0-4) 
 

 GEȮ8ȮĶŅĵĺŇĝŅŏĸŊŀĔ           œĴƞĬƟŀĵĔĺƞŅ 4 ľĬƞĺĵĔŇĨ 
 ȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗŏĮƕħŒĬĺŇĪĵŅŏĕĨľŅħŒľĠƞœħƟŏĽĶň 

 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ    œĴƞĬƟŀĵĔĺƞŅ 101 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ 1) ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 27 ľĬƞĺĵĔŇĨ 
 0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 

Fundamental Physics for Engineer 
 

1&(3)+0+6' 



17 

 

 333-101 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ 
Fundamental Physics Laboratory 

/&.+3+0' 

 047+102 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅȮȮȮȮȮȮȮȮ 
Physics for Electrical Engineer 

1&(3)+0+6' 

 247+103 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 
Physics for Electrical Engineers Laboratory 

Ȯ/&0+3+0' 

 247-104 ŏėĴňĪńŗĺœĮȮ 
General Chemistry  

1&(3)+0+6' 

 325-107 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 
Fundamental Chemistry for Engineers Laboratory  

/&0+2+1' 

 247+106 ŐėĸėŌĸńĽȮ1 
Calculus I  

Ȯ1&(3)+0+6' 

 247+107 ŐėĸėŌĸńĽȮ0 
Calculus II  

1&(3)+0+6' 

 247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3Ȯ 
Engineering Mathematics III 

1&(3)+0+6' 

 247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2Ȯ 
Engineering Mathematics IV 

1&(3)+0+6' 

 247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶȮ 
Statistics and Data Analysis for Engineers 

1&(3)+0+6' 

ȮȮȮȮȮȮȮ  
2) ĔĸŋƞĴĺŇĝŅŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴ 

 
76 

 
ľĬƞĺĵĔŇĨ 

 2.1) ĔĸŋƞĴĺŇĝŅĭńĚėńĭĶƞĺĴ 31 ľĬƞĺĵĔŇĨ 
 0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 

Basic Engineering Programming 
3&(2)+2+5' 

 247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 
Electric Circuit Analysis  

1&(3)+0+6' 
 

 247-112 ŐĬŃĬņĺńĽħŋĬŅőĬȮ 
Introduction to Nanomaterials 

ȮȮȮȮ1&&1'+.+4' 

 247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 
Digital and Logic Design  

1&&0'+0+3' 

 247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
Electronic  Circuits  

1&(3)+0+6' 

 247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 
Semiconductor Devices 

3&(2)+2+5' 

 247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭȮ 
Signal and Systems 

1&(3)+0+6' 

 247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬȮ 
Electromagnetic Fields and Waves 

1&(3)+0+6' 
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 247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 
IC Design Technology 3&(3)+0+6' 

 247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
Electronic Laboratory I /&.+1+.' 

 332+244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬȮ 
Introduction to Semiconductor Manufacturing 

1&(3)+0+6' 

 247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Seminar  

1&.+0+/'* 

 247+17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Training  

œĴƞĬƟŀĵĔĺƞŅȮ
320 ĝńŗĺőĴĚ 

ľĴŅĵŏľĨŋȮ* œĴƞĬńĭľĬƞĺĵĔŇĨ ĸĚĪŃŏĭňĵĬŐĭĭȮAudit 
 
 0,0)ȮĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
 ĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔŏĶňĵĬȮ/ȮŐĕĬĚĺŇĝŅěŅĔȮ1ȮŐĕĬĚĺŇĝŅĪňŗŏĮƕħĽŀĬȮœħƟŐĔƞ 

 &Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 
 &ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
 &ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
 

ȮȮȮȮȮȮȮ &Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 16 ľĬƞĺĵĔŇĨ 
 ĬńĔĻŉĔļŅěŃĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴĪňŗŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟĔņľĬħœĺƟěŅĔĔĸŋƞĴĪňŗȮ/

ĪńŘĚľĴħȮ04ȮľĬƞĺĵĔŇĨȮŐĸŃŏĸŊŀĔŏĶňĵĬěŅĔĔĸŋƞĴĪňŗȮ0ȮŀňĔœĴƞĬƟŀĵĔĺƞŅȮ12ȮľĬƞĺĵĔŇĨ 
 ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ                                           24 ľĬƞĺĵĔŇĨ 
 247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 

Data Structure and Algorithms 
1&(3)+0+6' 

 247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸȮ 
Digital Systems Laboratory 

1&0+6-3' 

 247+223 ĺĚěĶőĞĸŇħŏĽĨĪȮ 
Solid-state CircuitsȮ  

1&(3)+0+6' 

 247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħȮ 
Electrical Instruments and Measurement 

1&(3)+0+6' 

 247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 
Microcomputer Project Laboratory 

1&0+6-3' 

 247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 
Model-Based Control System Design 

1&(3)+0+6' 

 247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶȮ 
Principle of Communication 

1&(3)+0+6' 

 247-305 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 
VLSI Circuit Design 
 

3((2)-2-5) 
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 ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ&ŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0   ľĬƞĺĵĔŇĨ 

 247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 
Computer Organization 

1&(3)+0+6' 

 247+308 
 

ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽ 
Analysis and Design of Analog Integrated Circuits 

3&(3)+0+6' 

 247+309 
 

ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ 
Analysis and Design of Digital Integrated Circuits 

3&(3)+0+6' 

 247+310 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴ 
Design of CMOS Mixed-Signal Integrated Circuits 

1&(3)+0+6' 

 247+311 
 

ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
Design of Power Electronics 

3&(3)+0+6' 

 247+317 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 
Design of Radio-frequency Integrated Circuits 

3&(3)+0+6' 

 247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 
Design of Feedback Circuits and Systems 

Ȯ1&(3)+0+6' 

 247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 
System on ChipȮ&SoC'ȮDesign 

3&(3)+0+6' 
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ȮȮȮȮȮȮȮ &ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 16 ľĬƞĺĵĔŇĨ 
 ĬńĔĻŉĔļŅěŃĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴĪňŗŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟĔņľĬħ

œĺƟěŅĔĔĸŋƞĴĪňŗȮ/ȮĪńŘĚľĴħȮ04ȮľĬƞĺĵĔŇĨȮŐĸŃŏĸŊŀĔŏĶňĵĬěŅĔĔĸŋƞĴĪňŗȮ0ȮŀňĔœĴƞĬƟŀĵĔĺƞŅȮ12ȮľĬƞĺĵĔŇĨ 
 ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ   24 ľĬƞĺĵĔŇĨ 
 247+240 ĶŃĭĭėĺĭėŋĴ  

Control Systems 
1&(3)+0+6' 

 247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 
Electronic Laboratory II 

/&.+1+.' 

 247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Standard 

1&&1'+.+4' 

 247+244 
 

ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 
Introduction to VLSI Testing 

1&(3)+0+6' 

 247+245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 
Quality Control and Six Sigma 

1&(3)+0+6' 

 247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 
Advanced Electronic Laboratory 

2&0+4-2' 

 247+345 
 

ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 
Advanced Laboratory in Testing 

3&0+6+3' 

 247+349 
 

ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 
Integrated Circuit Reliability and Failure Analysis 

1&(3)+0+6' 

 247+350 
 

ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Automation Systems for Electronics Manufacturing 
 
 

1&(3)+0+6' 

 ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&ŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ'ȮȮ/0ȮľĬƞĺĵĔŇĨ 
 247+343 

 
ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 
Introduction to Mixed-signal Integrated Circuits Testing 

1&(3)+0+6' 

 247+346 
 

ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 
Front-of-Line in Assembly Technology 

3&(2)+2+5' 

 247+347 
 

ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 
End-of-Line in Assembly Technology   

3&(2)+2+5' 

 247+348 
 

ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĔŀĭ 
Advanced Laboratory in Assembly 

3&0+6+3' 

 247+351 
 

ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Electronics Manufacturing Processes 

1&(3)+0+6' 

 247+352 
 

ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Advanced Laboratory in Electronics Manufacturing 
 
 
 

1&.+4+1' 
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ȮȮȮȮȮȮȮ &ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  16 ľĬƞĺĵĔŇĨ 
 ĬńĔĻŉĔļŅěŃĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴĪňŗŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟĔņľĬħœĺƟěŅĔĔĸŋƞĴĪňŗȮ/Ȯ

ĪńŘĚľĴħȮ04ȮľĬƞĺĵĔŇĨȮŐĸŃŏĸŊŀĔŏĶňĵĬěŅĔĔĸŋƞĴĪňŗȮ0ȮŀňĔœĴƞĬƟŀĵĔĺƞŅȮ12ȮľĬƞĺĵĔŇĨ 
 ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  04 ľĬƞĺĵĔŇĨ 
 324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

Specialty Chemicals for Semiconductors 
1&(3)+0+6' 

 324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Electrochemistry Process for Semiconductor 

1&(3)+0+6' 

 332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 
Thin-Film and Vacuum Technology 

1&(3)+0+6' 

 316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚ
ĨńĺĬņ 
Material Analysis and Semiconductor Device 
Characterization Techniques 

1&(3)+0+6' 

 332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 
Fundamental of Plasma Processing 

3((3)-0-6) 

 332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 
The Practice of Semiconductor Manufacturing Process 

3&0+6+3' 

 247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 
Occupation Safety Law 

3&(3)+0+6' 

 332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Process Technology 
 

3&0+6+3' 

 ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ (ŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ) 12 ľĬƞĺĵĔŇĨ 

 247+372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃŏĪėĬŇėĪŅĚĔŅĶĪħĸŀĚ 
Engineering Statistics and Experimental Technique 

3((3)-0-6) 

 332-345 
 

ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀĪħĽŀĭ 
Semiconductor Packaging and Testing Equipment 

3&(3)+0+6' 

 332-346 
 

ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 
Advanced Semiconductor  Process 

3&(3)+0+6' 

 332-347 
 

ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭ 
The Practice of  Semiconductor Packaging and Testing 

3 (0-6-3) 

 332-348 
 

ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň 
Heat Transfer for IC Fabrication 

3&(3)+0+6' 

 332-349 
 

ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Factory Technology 

3&(3)+0+6' 
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 0,1)ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı    ȮȮ9 ľĬƞĺĵĔŇĨ 
 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŒĬĶŅĵĺŇĝŅĪňŗĽĬŒěħńĚĨƞŀœĮĬňŘ ľĶŊŀĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚȮőħĵŏĶňĵĬ
œĴƞĬƟŀĵĔĺƞŅȮ9ȮľĬƞĺĵĔŇĨȮ 

- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ   

 247+306 
 

ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 
Complex Analysis 

3&(3)+0+6' 

 332+399 
 

ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭĺŇĻĺĔĶ 
Quantum Mechanics for Engineers 

3&(3)+0+6' 

 247+312 
 

ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 
Advanced Semiconductor Devices 

3&(3)+0+6' 

 247+313 
 

ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 
Design for Testability 

3&(3)+0+6' 

 247+314 
 

ĶŃĭĭİƤĚĨńĺ 
Embedded System 

3&(3)+0+6' 

 247+315 
 

ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
Computer Architecture 

3&(3)+0+6' 

 247+316 
 

ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 
Biomedical Instrumentation and Design 

3&(3)+0+6' 

 247+319 
 

ĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸĪňŗĞńĭĞƟŀĬ 
Design of Complex Digital Systems 

3&(3)+0+6' 

 247+320 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 
Design of Digital RF Integrated Circuits 

3&(3)+0+6' 

 247+321 
 

ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 
VLSI Design Verification 

3&(3)+0+6' 

 247+322 
 

ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴ 
Integrated-Circuit Physical Design Methodologies 

3&(3)+0+6' 

 247+323 
 

ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 
Internet of Things 

3&(3)+0+6' 

 247+324 
 

ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħ
ŐĭĭĝŅĠĜĸŅħ 
Electromagnetic Field Theory for Smart Sensing 
Applications 

3&(3)+0+6' 

 247+325 
 

ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 
Machine Learning 

3&(3)+0+6' 

 247+328 
 

ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
Selected Topics in Integrated Circuit Design 

3&(3)+0+6' 

 247+329 
 

ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
Special Topics in Integrated Circuit Design 

3&(3)+0+6' 
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- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ  

 247+354 
 

ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 
Introduction to Artificial Intelligence 

3&(3)+0+6' 

 247+356 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Optoelectronics 

3&(3)+0+6' 

 247+358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 
Introduction to PCB Manufacturing 

3&(3)+0+6' 

 247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 
Operations Research 

3&(3)+0+6' 

 247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 
Introduction to Data Science 

3&(3)+0+6' 

 247+361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 
PCB Design 

3&(3)+0+6' 

 247+362 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 
Introduction to Microelectromechanical Systems 

3&(3)+0+6' 

 247+363 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 
Computer Network for Industry 

3&(3)+0+6' 

 247+364 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 
Programmable Logic Controller 

3&(3)+0+6' 

 247+365 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
Selected Topics in Assembly and Testing 

3&(3)+0+6' 

 247+366 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
Special Topics in Assembly and Testing 

3&(3)+0+6' 

 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ   

 332+388 
 

ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 
Selected Topics in IC Fabrication 

3&(3)+0+6' 

 332+389 
 

ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 
Special Topics in IC Fabrication 

3&(3)+0+6' 

 
ė,ȮľĴĺħĺŇĝŅĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ 6 ľĬƞĺĵĔŇĨ 
      ĬńĔĻŉĔļŅĪńŘĚȮ1ȮŐĕĬĚĺŇĝŅȮěŃĨƟŀĚŏĸŊŀĔŏĶňĵĬȮ/ȮĶŅĵĺŇĝŅȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 

 247+401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Project 

6&0+18+0' 

 247+402 ĽľĔŇěĻŉĔļŅ 
Co-Operative Education 

6(0-36-0) 

 247+403 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
Study Abroad 

4&&4'+.+/0' 
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0,ȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶ 
 ŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮȮ6 ľĸńĔȮȮŏĝƞĬȮ 247+102ȮȮȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 ŏĸĕĶľńĽȮ3 ȮĨńĺŐĶĔȮ&247' ľĴŅĵĩŉĚ ĶľńĽĽƞĺĬĚŅĬ-ĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ4Ȯ&/' ľĴŅĵĩŉĚ ĝńŘĬĮƖȮœħƟŐĔƞ 
   ĶŃħńĭĮĶŇĠĠŅĨĶňȮĶŃĭŋĨŅĴĝńŘĬĮƖĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ 
   ĨńŘĚŐĨƞȮ1Ȯ+Ȯ4 &ľĸńĔĽŌĨĶȮ4ȮĮƖ'ȮľĶŊŀȮ1 ůȮ6 &ľĸńĔĽŌĨĶȮ6ȮĮƖ' 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&.' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&1' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&2, 3' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮȮ 
ȮȮȮȮŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&4, 5, 6' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
    ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&7, 8' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ&9' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅħƟŅĬĽńĴĴĬŅ  
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ6Ȯ&0' ľĴŅĵĩŉĚ ĸņħńĭĺŇĝŅ 
 
    200-11X ėŊŀȮŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŀĔĬĔĸŅĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 316-XXX ėŊŀȮŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 324-XXX ėŊŀȮŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏėĴňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 325-XXX ėŊŀȮŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏėĴňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 333-XXX ėŊŀȮŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 XXX+XXXGX ľĶŊŀȮXXX+XXXGXXȮėŊŀ ŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 
 ėĺŅĴľĴŅĵĕŀĚľĬƞĺĵĔŇĨĪňŗŒĝƟŒĬľĸńĔĽŌĨĶ 
 ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶĪňŗŒĝƟĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' 
 ŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨȮȮȮŏĮƦĬȮȮȮn&&x'+y+z'ȮȮŏĝƞĬȮ1&&0'+0+3'ȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 
  n;3 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
  &x';2 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪňŗĴňěņĬĺĬĝńŗĺőĴĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
    &active learning' 
  y;2 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 
  z;5 ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 
 
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŏĬƟĬĮĢŇĭńĨŇȮŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨȮȮȮŏĮƦĬȮȮN&a+b+c'ȮŏĝƞĬȮ1&.+4+1'ȮőħĵĴňėĺŅĴľĴŅĵ
ħńĚĬňŘ 
 N;3 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
 a;0 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪķļġň 
 b;6 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 
 c;3 ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 
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1,ȮŐįĬĔŅĶĻŉĔļŅȮ 

ĪńŘĚȮ1ȮŐĕĬĚȮŏĶňĵĬĶĺĴĔńĬŒĬĝńŘĬĮƖĪňŗȮ/ 
 

ĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

0..+//1 
ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 
Fundamental Physics for Engineer 

1&(3)+0+6' 

333-101 
ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ 
Fundamental Physics Laboratory 

/&.+3+0' 

247-104 
ŏėĴňĪńŗĺœĮȮ 
General Chemistry  

1&(3)+0+6' 

247+106 
ŐėĸėŌĸńĽȮ/ 
Calculus I 

1&(3)+0+6' 

0..+//4 
ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 
Basic Engineering Programming 

3&(2)+2+5' 

890-10XG1 
GE1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Language and Communication 

2((2)-0-4) 

 ĶĺĴ 15 ((/1)-5-27) 
 

ĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247+102 
ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 
Physics for Electrical Engineers 

1&(3)+0+6' 

247+103 
ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 
Physics for Electrical Engineers Laboratory 

/&0+3+0' 

247+107 
ŐėĸėŌĸńĽȮ0 
Calculus II 

1&(3)+0+6' 

247+111 
ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 
Electric Circuit Analysis 

1&(3)+0+6' 

247-112 
ŐĬŃĬņĺńĽħŋĬŅőĬȮ 
Introduction to Nanomaterials 

1&(3)+0+6' 

247+113 
ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 
Digital and Logic Design 

3&(2)+2+5' 

325-107 
ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 
Fundamental Chemistry for Engineers Laboratory 

/&0+2+1' 

890-10XG1 
GE1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Language and Communication 

2((2)-0-4) 

 ĶĺĴ 19 ((/6)-7-34) 

 
ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĪňŗĴňįĸĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļĨŗņĔĺƞŅŏĔĦĤƢĪňŗĔņľĬħȮŒľƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗěńħőħĵėĦŃľĶŊŀĴľŅĺŇĪĵŅĸńĵ 
ŐĕĬĚĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ  
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ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 

Engineering Mathematics III 
3&(3)+0+6' 

247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Electronic  Circuits 

1&(3)+0+6' 

247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 
Semiconductor Devices 

3((2)-2-5) 

247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 
Signal and Systems 

3&(3)+0+6' 

247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 
IC Design Technology 

3&(3)+0+6' 

247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
Electronic Laboratory I 

/&.+1+.' 

332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 
Introduction to Semiconductor Manufacturing 

3&(3)+0+6' 

XXX-XXX GE2A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 
Logical and Numerical Reasonning 

2((2)-0-4) 

 ĶĺĴ 01((19)-5-39) 
 

 
ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 

Engineering Mathematics IV 
3&(3)+0+6' 

247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 
Electromagnetic Fields and Waves 

3&(3)+0+6' 

247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 
Data Structure and Algorithms 

3&(3)+0+6' 

247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 
Digital Systems Laboratory 

3&0+6+3' 

247+223 ĺĚěĶőĞĸŇħŏĽĨĪ 
Solid-State Circuits 

3&(3)+0+6' 

247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 
Electrical Instruments and Measurement 

3&(3)+0+6' 

XXX-XXX GE2B ĔŅĶėŇħŏĝŇĚĶŃĭĭ 
Systematic Thinking 

2((2)-0-4) 

 ĶĺĴ 20((17)-6-37) 
 
 
 
 
 
 
 
 
 
 



27 

 

ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 

Statistics and Data Analysis for Engineers 
3&(3)+0+6' 

247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 
Microcomputer Project Laboratory 

3&0+6+3' 

247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 
Model-Based Control System Design 

3&(3)+0+6' 

247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 
Principle of Communication 

3&(3)+0+6' 

247-305 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 
VLSI Circuit Design 

1&(2)+2+5' 

247+3xx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

0&x+y+z' 

 ĶĺĴ 00((x)-y-z) 
 

 
ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+3xx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 

Track Elective 
3&(3)+0+6' 

247+3xx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

247+3xx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

247+390 ĽńĴĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Seminar 

1&.+0+/'* 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

0&x+y+z' 

 ĶĺĴ 00((x)-y-z) 

 
* œĴƞĬńĭľĬƞĺĵĔŇĨȮĸĚĪŃŏĭňĵĬŐĭĭȮAudit 
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ĮƖĪňŗȮ3ȮĳŅėķħŌĶƟŀĬ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247-17/ 
ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Training 

œĴƞĬƟŀĵĔĺƞŅȮ10. ĝńŗĺőĴĚ 

 
ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247+401 
ľĶŊŀ 

őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Project 

6&0+18+0' 

247+402 
ľĶŊŀ 

ĽľĔŇěĻŉĔļŅ 
Co-Operative Education 

6(0-36-0) 

247+403 
ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
Study Abroad 

4&&4'+.+/0' 

 ĶĺĴ 4&&x'+y+z' 
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ŐĕĬĚĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
 

ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 

Engineering Mathematics III 
3&(3)+0+6' 

247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Electronic  Circuits 

3&(3)+0+6' 

247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 
Semiconductor Devices 

3((2)-2-5) 

247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 
Signal and Systems 

3&(3)+0+6' 

247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 
IC Design Technology 

3&(3)+0+6' 

247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
Electronic Laboratory I 

/&.+1+.' 

332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 
Introduction to Semiconductor Manufacturing 

3&(3)+0+6' 

XXX-XXX GE0A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 
Logical and Numerical Reasonning 

0&&0'+.+2' 

 ĶĺĴ 21((/9)-5-19) 
 

ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 

Engineering Mathematics IV 
3&(3)+0+6' 

247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 
Electromagnetic Fields and Waves 

3&(3)+0+6' 

247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 
Electronic Laboratory II 

/&.+1+.' 

247+240 ĶŃĭĭėĺĭėŋĴ 
Control Systems 

3&(3)+0+6' 

247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Standard 

3&(3)+0+6' 

247-244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 
Introduction to VLSI Testing 

3&(3)+0+6' 

247+245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 
Quality Control and Six Sigma 

3&(3)+0+6' 

XXX-XXX GE2B ĔŅĶėŇħŏĝŇĚĶŃĭĭ 
Systematic Thinking 

0&&0'+.+2' 

 ĶĺĴ 21((20)-3-40) 
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ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 

Statistics and Data Analysis for Engineers 
3&(3)+0+6' 

247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 
Advanced Electronic Laboratory 

2&0+4+2' 

247-350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Automation Systems for Electronics Manufacturing 

3&(3)+0+6' 

247+xxx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

247+xxx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

247+xxx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

2&x+y+z' 

 ĶĺĴ 19((x)-y-z) 

 

ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247-345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 

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

247-349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 
Integrated Circuit Reliability and Failure Analysis 

3&(3)+0+6' 

247+xxx ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Seminar 

1&.+0+/'* 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

2&x+y+z' 

 ĶĺĴ 20((x)-y-z) 

 
* œĴƞĬńĭľĬƞĺĵĔŇĨȮĸĚĪŃŏĭňĵĬŐĭĭȮAudit    

ĮƖĪňŗȮ3ȮĳŅėķħŌĶƟŀĬ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247-17/ 
ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Training 

œĴƞĬƟŀĵĔĺƞŅȮ320 ĝńŗĺőĴĚ 
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ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247+401 
ľĶŊŀ 

őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Project 

6&0+18+0' 

247+402 
ľĶŊŀ 

ĽľĔŇěĻŉĔļŅ 
Co-Operative Education 

6(0-36-0) 

247+403 
ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
Study Abroad 

4&&4'+.+/0' 

 ĶĺĴ 4&&x'+y+z' 
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ŐĕĬĚĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
 

ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 

Engineering Mathematics III 
3&(3)+0+6' 

247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Electronic  Circuits 

3&(3)+0+6' 

247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 
Semiconductor Devices 

3((2)-2-5) 

247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 
Signal and Systems 

3&(3)+0+6' 

247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 
IC Design Technology 

3&(3)+0+6' 

247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
Electronic Laboratory I 

/&.+1+.' 

332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 
Introduction to Semiconductor Manufacturing 

3&(3)+0+6' 

XXX-XXX GE0A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 
Logical and Numerical Reasonning 

0&&0'+.+2' 

 ĶĺĴ 01((19)-5-39) 
 
 

ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 

Engineering Mathematics IV 
3&(3)+0+6' 

247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 
Electromagnetic Fields and Waves 

3&(3)+0+6' 

324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Specialty Chemicals for Semiconductors 

3&(3)+0+6' 

324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Electrochemistry Process for Semiconductor 

3&(3)+0+6' 

332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 
Thin-Film and Vacuum Technology 

3&(3)+0+6' 

316+202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 
Material Analysis and Semiconductor Device Characterization 
Techniques 

3&(3)+0+6' 

XXX-XXX GE2B ĔŅĶėŇħŏĝŇĚĶŃĭĭ 
Systematic Thinking 

0&&0'+.+2' 

 ĶĺĴ 20((20)-0-40) 
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ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 
Statistics and Data Analysis for Engineers 

3&(3)+0+6' 

247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 
Occupation Safety Law 

3&(3)+0+6' 

332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 
The Practice of Semiconductor Manufacturing Process 

3&0+6+3' 

332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 
Fundamental of Plasma Processing 

3((3)-0-6) 

332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Process Technology 

3&0+6+3' 

XXX-XXX ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

2&x+y+z' 

 ĶĺĴ 20((x)-y-z) 
 
 

 
ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
XXX-XXX ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 

Track Elective 
3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
Track Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

XXX-XXX ĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
Semiconductor Elective 

3&(3)+0+6' 

247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ' 
Semiconductor Engineering Seminar 

1&.+0+/'* 

XXX-XXX GE8 ĶŅĵĺŇĝŅŏĸŊŀĔĻŉĔļŅĪńŗĺœĮ 
General Education 

2&x+y+z' 

 ĶĺĴ 20((x)-y-z) 
 

(ȮĸĚĪŃŏĭňĵĬŏĶňĵĬŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨ 
 

ĮƖĪňŗȮ3ȮĳŅėķħŌĶƟŀĬ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247-17/ 
ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Training 

œĴƞĬƟŀĵĔĺƞŅȮ320 ĝńŗĺőĴĚ 
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ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

247+401 
ľĶŊŀ 

őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Project 

6&0+18+0' 

247+402 
ľĶŊŀ 

ĽľĔŇěĻŉĔļŅ 
Co-Operative Education 

6(0-36-0) 

247+403 
ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
Study Abroad 

4&&4'+.+/0' 

 ĶĺĴ 4&&x'+y+z' 
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ľĴĺħĪňŗȮ4 ĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
 

1. ĬőĵĭŅĵĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
őħĵľĸńĔĽŌĨĶĬňŘĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 
/' ĴňĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated  Learning8ȮWIL'Ȯ
 ŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟĪňŗĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟěĶŇĚȮŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔŅĶĸĚĴŊŀĪņěĶŇĚȮĔŅĶįĽĴįĽŅĬĔŅĶ
 ŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢěĶŇĚĬŀĔľƟŀĚŏĶňĵĬįĬĺĔĔńĭĔŅĶŏĶňĵĬŒĬľƟŀĚŏĶňĵĬȮĪńŘĚŒĬĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅĺŇěńĵ 
 ĔŅĶİƗĔĚŅĬȮĽľĔŇěĻŉĔļŅȮĔŅĶĪņĚŅĬŏıŊŗŀĽńĚėĴȮŏĮƦĬĨƟĬȮőħĵěńħŒľƟĴňĶŅĵĺŇĝŅĪňŗĽŀħŐĪĶĔȮWIL œĴƞĬƟŀĵĔĺƞŅ 
 ĶƟŀĵĸŃ 50 ĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮĔĶĦňĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬ
 ĶŅĝĔŅĶȮĶńģĺŇĽŅľĔŇěȮŐĸŃŏŀĔĝĬȮŒľƟĶŃĭŋœĺƟħƟĺĵ 
0' ĔņľĬħŒľƟĴňĶŅĵĺŇĝŅĽľĔŇěĻŉĔļŅ-ĔŅĶİƗĔĮĢŇĭńĨŇĨŅĴĪňŗĽĳŅĺŇĝŅĝňıĔņľĬħȮȮőħĵĴňįŌƟœĮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅȮ
 œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ10ȮĕŀĚěņĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ 
1' ĔņľĬħŒľƟĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŏĝŇĚĶŋĔȮ&Active learning'ȮȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ70ȮĕŀĚĶŅĵĺŇĝŅŒĬ
 ľĸńĔĽŌĨĶȮ 
2' ĔņľĬħŒľƟĪŋĔĶŅĵĺŇĝŅŒĝƟĳŅļŅŀńĚĔķļĶƞĺĴŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50ȮĕŀĚĶŅĵĺŇĝŅ
   

2. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ 
 

ėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
ėŋĦĸńĔļĦŃĭŋėėĸĪńŗĺœĮ 
- ŐĽħĚŀŀĔĩŉĚĪńĔļŃĪňŗıĶƟŀĴŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨńĺŏŀĚœħƟĨĸŀħĝňĺŇĨȮ&Lifelong learning' 

- ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ
ŐĸŃĩŌĔĨƟŀĚȮ&Digital literacy andȮCreativity) 

 
PLO2Ȯ 
 
PLO4, PLO5ȮȮȮ 

ėŋĦĸńĔļĦŃĭŋėėĸĨŅĴĺŇĝŅĝňıľĶŊŀĻŅĽĨĶƢ 
- ĴňėĺŅĴėŇħŏĮƦĬĶŃĭĭȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃȮ
ĴňėĺŅĴĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢȮĶĺĴĪńŘĚĻŅĽĨĶƢŀŊŗĬŕĴŅĭŌĶĦŅĔŅĶ
ŏıŊŗŀŐĔƟĮƤĠľŅœħƟěĶŇĚȮ(System thinking,Ȯ
Creative thinking, Operation)Ȯ 

 
PLO1, PLO3, PLO6 Ȯ 
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3. ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2565 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪńŗĺœĮ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĜıŅŃ 

ėĺŅĴĶŌƟ ĪńĔļŃ ěĶŇĵīĶĶĴ ĸńĔļĦŃĭŋėėĸ 

PLO1ȮŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀȮ
ĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮľĶŊŀįĸŇĨĝŇŘĬĽƞĺĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃħŌŐĸ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢ 

 V V V  
 

 
 

PLO2ȮŐĔƟĮƤĠľŅĪňŗıĭŒĬ
ĔĶŃĭĺĬĔŅĶĪņĚŅĬŏĜıŅŃĪŅĚ
ĨŅĴŐĕĬĚĪňŗěĭĔŅĶĻŉĔļŅ 

V   V V  

PLO3ȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵň
ĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅŐĪĬĪňŗ
ŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶĪņĚŅĬ
ħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

 V V  V  

PLO4 ŐĽħĚıķĨŇĔĶĶĴĕŀĚ
ėĺŅĴĴňĺŇĬńĵȮŐĸŃĩŊŀĮĶŃőĵĝĬƢ
ŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

V    V V 

PLO5 ĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵ
ŐĸŃĳŅļŅŀńĚĔķļŒĬĔŅĶ
ĪņĚŅĬŏĮƦĬĪňĴ 

V   V  V 

PLO6ȮĮĢŇĭńĨŇĚŅĬħƟŅĬ
ŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀħƟŅĬ
ĔŅĶĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮľĶŊŀĔŅĶĪħĽŀĭ
ŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀ
ĔŅĶįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ľĶŊŀħƟŅĬħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
&ŐįĬĽľĔŇěĻŉĔļŅ' 

 V V V  V 
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4. įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬȮŐĸŃȮĔĸĵŋĪīƢ-ĺŇīňĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬ ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ ĨńĺĝňŘĺńħįĸĸńıīƢ 
PLO 1 ŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀȮĮĶŃĔŀĭŐĸŃ
ĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀįĸŇĨĝŇŘĬĽƞĺĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ 

/'ȮŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĶňĵĬĶŌƟěŅĔĨńĺŀĵƞŅĚĕŀĚěĶŇĚ 
2'ȮĽƞĚĬńĔĻŉĔļŅœĮĪńĻĬĻŉĔļŅȮıĭįŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃȮ
ĺŇĻĺĔĶĪňŗĪņĚŅĬěĶŇĚȮŏıŊŗŀŒľƟŏľŖĬĩŉĚėĺŅĴĽņėńĠĕŀĚ
ėĺŅĴĶŌƟıŊŘĬģŅĬȮŐĸŃȮėĺŅĴĶŌƟŏĜıŅŃĪŅĚĕŀĚĺŇĻĺĔĶĶĴ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
3'ȮĴňĺŇĝŅĮĢŇĭńĨŇĔŅĶĮĶŃĔŀĭĔńĭĺŇĝŅĭĶĶĵŅĵŏıŊŗŀŏĬƟĬ
ĵŘņȮŐĸŃȮŐĽħĚŒľƟŏľŖĬĩŉĚľĸńĔĔŅĶĕŀĚĪķļġňȮŐĸŃȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

/'ȮĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶŏĶňĵĬ
ĶŅĵĺŇĝŅıŊŘĬģŅĬ 
2'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅ
ŏĜıŅŃĪŅĚĪňŗĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŏĮƦĬĨńĺĝňŘĺńħ
ĩŉĚįĸĽńĴķĪīŇśĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅ
ıŊŘĬģŅĬ 
3'ȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

1) ėŃŐĬĬįĸĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĔŅĶ
ŀŀĔŐĭĭľĶŊŀĮĢŇĭńĨŇĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵœħƟĽņŏĶŖěĴŅĔĔĺƞŅĶƟŀĵĸŃȮ70 
2) įĸĚŅĬĽŀħėĸƟŀĚĔńĭĕƟŀĔņľĬħŐĸŃ
ĴŅĨĶģŅĬŒĬĶŃħńĭĪňŗĬƞŅıŀŒě 1 ĝŇŘĬ 

PLO 2 ŐĔƟĮƤĠľŅĪňŗıĭŒĬĔĶŃĭĺĬĔŅĶĪņĚŅĬ
ŏĜıŅŃĪŅĚĨŅĴŐĕĬĚĪňŗěĭĔŅĶĻŉĔļŅ 

1'ȮĴňĔŅĶĵĔĨńĺŀĵƞŅĚĚŅĬľĶŊŀĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴěĶŇĚ
ěŅĔŀŋĨĽŅľĔĶĶĴȮŒĬĳŌĴŇĳŅėȮľĶŊŀȮĶŃħńĭĽŅĔĸĴŅ
ŏĮƦĬĨƟĬŐĭĭŒĬĔŅĶĨńŘĚőěĪĵƢȮ 
2'ȮŐĬŃĬņĔĶŃĭĺĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮĽĶŋĮĮĶŃŏħŖĬ
ĮƤĠľŅĕŀĚĚŅĬěŅĔĚŅĬěĶŇĚȮŐĸŃȮĶĺĴœĮĩŉĚĔŅĶŏĽĬŀ
ĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĴňĶŃĭĭ 

1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅȮ
ŐĸŃȮĺŇĝŅőėĶĚĚŅĬ 
2'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ
ŏĜıŅŃĪŅĚ 
3'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŀŀĔŐĭĭĔŅĶŐĔƟĮƤĠľŅȮ
ĔĶŃĭĺĬĔŅĶėŇħȮŐĸŃįĸĸńıīƢ 

1) ėŃŐĬĬįĸĮĶŃŏĴŇĬŐĔƟœĕĮƤĠľŅœħƟ
ĽņŏĶŖěĨŅĴŏĮƚŅľĴŅĵĪňŗĔņľĬħĴŅĔĔĺƞŅ
ĶƟŀĵĸŃȮ70 
Ȯ 

PLO 3 ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅ
ŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶĪņĚŅĬħƟŅĬŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ 

1'ȮĴňĔŅĶŏĶňĵĬĮĢŇĭńĨŇĔŅĶŏıŊŗŀĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏľĴŅŃĽĴ 
2'ȮŒĬĔŅĶŏĶňĵĬĮĢŇĭńĨŇĔŅĶěŃĴňĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĔŖĭĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ
ŐĸŃȮĬņŏĽĬŀįĸĔŅĶŀĳŇĮĶŅĵȮŐĸŃȮĽĶŋĮįĸȮŀĵƞŅĚĴň
ľĸńĔĔŅĶ 

1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮĢŇĭńĨŇĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĺńħ 
2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĽńĴĳŅļĦƢȮŐĸŃȮĔŅĶ
ŏĕňĵĬĶŅĵĚŅĬĔŅĶĪħĸŀĚ 
3'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅȮ
ŐĸŃȮĺŇĝŅőėĶĚĚŅĬ 

1) įĸĚŅĬĪňŗŐĽħĚĩŉĚėĺŅĴĽŅĴŅĶĩĬņ
ŏĪėőĬőĸĵňŒľĴƞĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ
ĪņĚŅĬœħƟĽņŏĶŖěȮ1 ĝŇŘĬ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬ ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ ĨńĺĝňŘĺńħįĸĸńıīƢ 
3'ȮĴňľńĺĕƟŀŒľƟĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚŒĬĺŇĝŅŏĜıŅŃ
ĪŅĚŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏľŖĬĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
4'ȮŏĮƕħőŀĔŅĽĬńĔĻŉĔļŅŒĝƟľĸńĔĔŅĶȮdesign thinking 
ŒĬĔŅĶĻŉĔļŅĮƤĠľŅőėĶĚĚŅĬěŅĔŏěƟŅĕŀĚőěĪĵƢȮĴňĔŅĶ
ĽŀĭĩŅĴȮĨňėĺŅĴľĴŅĵĕŀĚőěĪĵƢŏĮƦĬĕƟŀĔņľĬħĪŅĚ
ĺŇĻĺĔĶĶĴȮŏĽĬŀĺŇīňĔŅĶŐĔƟœĕȮŐĸŃȮĪħĸŀĚŀŀĔŐĭĭ
ŐĸŃĽĶƟŅĚľĶŊŀěņĸŀĚĺŇīňĔŅĶŐĔƟœĕŒľƟŏěƟŅĕŀĚőěĪĵƢ
ĶńĭĪĶŅĭȮıĶƟŀĴĪńŘĚĶńĭĲƤĚĕƟŀŏĽĬŀŐĬŃȮŐĸŃĬņĴŅ
ŏĕňĵĬŏĮƦĬĕƟŀĽĶŋĮľĶŊŀĴŅĮĶńĭĮĶŋĚĺŇīňĔŅĶœħƟȮȮ 

4'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ
ŏĜıŅŃĪŅĚ 
5'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŀŀĔŐĭĭĔŅĶŐĔƟĮƤĠľŅȮ
ĔĶŃĭĺĬĔŅĶėŇħȮŐĸŃȮįĸĸńıīƢ 

PLO4 ŐĽħĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵȮŐĸŃĩŊŀ
ĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

1'ȮĔŅĶĭŌĶĦŅĔŅĶėŋĦīĶĶĴŒĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 
0'ȮĔŅĶŒĝƟĔŇěĔĶĶĴĔĸŋƞĴ8ȮĴŀĭľĴŅĵĚŅĬĔĸŋƞĴĪňŗĨƟŀĚ
ŀŅĻńĵėĺŅĴĶƞĺĴĴŊŀȮĔŅĶŐĭƞĚľĬƟŅĪňŗȮŐĸŃĔŅĶĪņĚŅĬ
ŀĵƞŅĚĴňĺŇĬńĵ 
1'ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĔĶŃĨŋƟĬĔŅĶĽŃĪƟŀĬėŇħȮĔŅĶ
ŏĕňĵĬȮReflectionȮŐĸŃĔŅĶŀĳŇĮĶŅĵ 
2'ȮĔŅĶĽƞĚŏĽĶŇĴħƟĺĵĶŅĚĺńĸŐĸŃĔŅĶĵĔĵƞŀĚȮěńħ
ĔŇěĔĶĶĴŏĝŇħĝŌĬńĔĻŉĔļŅĪňŗŐĽħĚıķĨŇĔĶĶĴħňŏħƞĬħƟŅĬ
ĺŇĬńĵŐĸŃĔŅĶĪņĮĶŃőĵĝĬƢŏıŊŗŀĽƞĺĬĶĺĴ 

/'ȮĔŅĶĽńĚŏĔĨŐĸŃĭńĬĪŉĔıķĨŇĔĶĶĴ 
0'ȮĔŅĶĮĶŃŏĴŇĬěŅĔőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴ 
ĶŃħńĭėĺŅĴĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴ 
ėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
įĸĸńıīƢŐĸŃįĸĔĶŃĪĭŏĝŇĚĭĺĔĪňŗŏĔŇħĔńĭĝŋĴĝĬ 
ėĺŅĴĽĴŗņŏĽĴŀŐĸŃėĺŅĴĨńŘĚŒěŒĬĔŅĶ
ħņŏĬŇĬĚŅĬ 
1'ȮĔŅĶĽŃĪƟŀĬėŇħȮ&Reflection) 
2'ȮĔŅĶĺńħįĸŒĬŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅı 

/'ȮįĸĔŅĶĮĶŃŏĴŇĬıķĨŇĔĶĶĴĪňŗĴňĺŇĬńĵ
ŐĸŃŒľƟėĺŅĴĽņėńĠĔńĭĮĶŃőĵĝĬƢ
ĽƞĺĬĶĺĴŒĬĶŃħńĭĪňŗŏľĴŅŃĽĴĴŅĔĔĺƞŅ
ĶƟŀĵĸŃȮ5. 

 

PLO5 ĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ
ŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

/'ȮĔŅĶĽŀĬŏĬƟĬĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮŏĝƞĬȮěńħĔŅĶ
İƗĔŀĭĶĴŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬŀňŏĴĸȮĔŅĶĬņŏĽĬŀȮ

/'ȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴŒĬĪňĴ ėĺŅĴĝńħŏěĬ
ŒĬĔŅĶĽŊŗŀĽŅĶȮ&ŒĬĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļ' ĔŅĶŒĝƟėņıŌħľĶŊŀĕƟŀėĺŅĴĪňŗ

/'ȮįĸĚŅĬĔŅĶĬņŏĽĬŀŐĸŃĔŅĶěńħĪņ
ĶŅĵĚŅĬĽŀĚĳŅļŅœħƟħňȮĴňėĺŅĴĝńħŏěĬ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬ ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ ĨńĺĝňŘĺńħįĸĸńıīƢ 
&Presentation Skills) ŐĸŃĔŅĶĮĶŃĝŋĴŒĬĶŌĮŐĭĭ
ĽŀĚĳŅļŅȮ 
0'ȮĔŅĶİƗĔİĬĔŅĶĲƤĚŐĸŃıŌħ8ȮŒĝƟĭĪŏĶňĵĬľĶŊŀėĸŇĮ
ĺŇħňőŀĪňŗŏĮƦĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮŐĸŃŒľƟ
ĬńĔĻŉĔļŅİƗĔĔŅĶěńĭĮĶŃŏħŖĬŐĸŃĔŅĶŐĽħĚėĺŅĴŏľŖĬ 
1'ȮĔŅĶĽŀĬŏĪėĬŇėĔŅĶĽŊŗŀĽŅĶŒĬĪňĴ8ȮŏĝƞĬȮĔŅĶŒľƟĲƖ
ħŐĭŖĔȮ&Feedback), ĔŅĶĨńŘĚėņĩŅĴĪňŗĽĶƟŅĚĽĶĶėƢȮ
&Constructive Questions), ŐĸŃĔŅĶŐĔƟœĕĕƟŀ
ĕńħŐĵƟĚȮ&Conflict Resolution) 
2'ȮĔŅĶŒĝƟŏĪėőĬőĸĵňĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸ8ȮŒĝƟŐıĸĨĲŀĶƢĴŀŀĬœĸĬƢȮŏĝƞĬȮ
Google Docs, Slack ľĶŊŀȮMicrosoft Teams 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅİƗĔĽŊŗŀĽŅĶŐĭĭĴŊŀŀŅĝňıŒĬĪńŘĚĽŀĚ
ĳŅļŅ 

ŏľĴŅŃĽĴĔńĭĭĶŇĭĪ ĔŅĶĽĬńĭĽĬŋĬŐĸŃŐĽħĚ
ėĺŅĴėŇħŏľŖĬŏĝŇĚĽĶƟŅĚĽĶĶėƢ 
0'ȮĔŅĶŒĝƟȮPeer Assessment ĔĶŃĭĺĬĔŅĶ8Ȯ
ĽĴŅĝŇĔŒĬĪňĴĮĶŃŏĴŇĬĔńĬŏŀĚ 
1'ȮĔŅĶĮĶŃŏĴŇĬįĸĚŅĬőħĵĔŅĶĬņŏĽĬŀ
įĸĚŅĬĽŀĚĳŅļŅȮ 
 

ŐĸŃŏľĴŅŃĽĴŒĬĭĶŇĭĪĔŅĶĪņĚŅĬŏĮƦĬ
ĪňĴȮ/ȮĝŇŘĬ 

 

PLO6ȮĮĢŇĭńĨŇĚŅĬħƟŅĬŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀ
ħƟŅĬĔŅĶĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ľĶŊŀĔŅĶĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀ
ĔŅĶįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀħƟŅĬħŌŐĸ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 

1'ȮěńħŒľƟĴňĶŅĵĺŇĝŅĽľĔŇěĻŉĔļŅ  
2)ȮĶƞĺĴıńĥĬŅőėĶĚĚŅĬĽľĔŇěĻŉĔļŅĔńĭŀŋĨĽŅľĔĶĶĴ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŏıŊŗŀŏĽĬŀĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ
ŒľĴƞȮľĶŊŀĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔĶŃĭĺĬĔŅĶĪħĽŀĭ
ŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ ľĶŊŀĔŅĶįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ľĶŊŀħƟŅĬħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

/'ȮĔŅĶĮĶŃŏĴŇĬįĸěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶ
ĕŀŒľƟįŌƟėĺĭėŋĴĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ
ĮĶŃŏĴŇĬįĸĚŅĬĬńĔĻŉĔļŅĨŅĴľńĺĕƟŀĪňŗĔņľĬħȮ
ŏĝƞĬȮėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėĬŇėȮėĺŅĴ
ĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

 

/'ȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬœħƟ
ėĶĭĩƟĺĬŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗĔņľĬħ
œĺƟ ŒĬŏĔĦĤƢȮŴħňŵ 
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3,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
 

 IȮľĴŅĵĩŉĚȮIntroductory RȮľĴŅĵĩŉĚȮReinforce MȮľĴŅĵĩŉĚȮMastery 
 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ        
GE 1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ / I  I   I 
GE 2 ĔŅĶıńĥĬŅėĺŅĴėŇħ 2  I I   I 
GE 8 ĶŅĵĺŇĝŅŏĸŊŀĔ 3 I  I I I I 
ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ   
1) ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
200-113 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 1Ȯ&(3)+0+6' 1 I R I   I 
333-101 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ /&.+3+0' 1 I R I I  I 
247+102 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 1Ȯ&(3)+0+6' 1 I R I   I 
247+103 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ /Ȯ&.+1+.' 1 I R I I  I 
247-104 ŏėĴňĪńŗĺœĮȮ 1Ȯ&(3)+0+6' 1 I R I   I 
325-107 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1 (0-2-1) 1 I R I I  I 
247+106 ŐėĸėŌĸńĽȮ1 1Ȯ&(3)+0+6' 1 I R I   I 
247+107 ŐėĸėŌĸńĽȮ0 1Ȯ&(3)+0+6' 1 I R I   I 
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 1Ȯ&(3)+0+6' 2 I R R   R 
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 1Ȯ&(3)+0+6' 2 I R R   R 
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 1Ȯ&(3)+0+6' 2 I M R   R 
2) ĔĸŋƞĴĺŇĝŅŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴ   
2.1) ĔĸŋƞĴĺŇĝŅĭńĚėńĭĶƞĺĴ         
200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ

ĽņľĶńĭĺŇĻĺĔĶ 
3Ȯ&(2)+2+5' 1 R R I    

247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1Ȯ&(3)+0+6' 1 R R I    
247-112 ŐĬŃĬņĺńĽħŋĬŅőĬ 1&(3)+0+6' 1 R I R    
247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 1&&0'+0+3' 1 R R I I R R 
247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' 2 R I R    
247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 1&&0'+0+3' 2 R I R    
247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 1Ȯ&(3)+0+6' 2 R I R    
247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 1Ȯ&(3)+0+6' 2 R I R    
247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 3 &(3)+0+6' 2 R I R   R 
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ / &.+1+.' 2 R I R   R 
332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' 2 R R R    
247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&.+0+/' 3 M M M R M R 
247+17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ œĴƞĬƟŀĵĔĺƞŅȮ

10.ȮĝńŗĺőĴĚ 
 

3 M M M R R R 
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
0,0)ȮĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
&Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1Ȯ&(3)+0+6' 2 R R I I   
247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 1Ȯ&0-6+3' 2 R R I I   
247+223 ĺĚěĶőĞĸŇħŏĽĨĪ 1Ȯ&(3)+0+6' 2 R R R    
247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 1Ȯ&(3)+0+6' 2 R R R    
247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 1Ȯ&0+6-3' 3 R R R I R R 

247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 1Ȯ&(3)+0+6' 3 R M R    

247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 1Ȯ&(3)+0+6' 3 R R R    
247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 1Ȯ&&0'+0+3' 3 R M R    
ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ   
247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 1Ȯ&(3)+0+6' 3 R R R    
247+308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖ

ŀĔĞňĴŀĽ 
3Ȯ&(3)+0+6' 3 R M R    

247+309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ 3Ȯ&(3)+0+6' 3 R M R    
247+310 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴ 3Ȯ&(3)+0+6' 3 R M R   M 
247+311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 3Ȯ&(3)+0+6' 3 R M R    
247+317 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 3Ȯ&(3)+0+6' 3 R R R    
247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 1Ȯ&(3)+0+6' 2 R R I    
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 3Ȯ&(3)+0+6' 3 R R M    
&ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ        
ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ        
247+240 ĶŃĭĭėĺĭėŋĴ 1Ȯ&(3)+0+6' 2 R R R    
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+.' 2 R R I I   
247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 1&&1'+.+4' 2 R R I    
247+244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' 3 R R R    
247-245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 1Ȯ&(3)+0+6' 3 R R R    
247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 2Ȯ&0+4+2' 3 R R R    
247+345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 3 &0+6+3' 3 R R R    
247+349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶ

ĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 
1Ȯ&(3)+0+6' 3 R R R   R 

247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1Ȯ&(3)+0+6' 3 R R R   R 

ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ        
247+343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' 3 R R R    
247+346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵňĔŅĶ

ĮĶŃĔŀĭ 
3 &(2)+2+5' 3 R R R    

247+347 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵňĔŅĶ
ĮĶŃĔŀĭ 

3 &(2)+2+5' 3 R R R    
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
247+348 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĔŀĭ 3 &0+6+3' 3 R R M R R R 
247+351 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' 3 R R R    
247+352 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨħƟŅĬ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
1Ȯ&.+4+1' 3 R R M R R R 

&ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ          
ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ         
324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔ

ŏĨŀĶƢ 
1Ȯ&(3)+0+6' 2 R R R    

324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

1Ȯ&(3)+0+6' 2 R R R    

332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 1Ȯ&(3)+0+6' 2 R R R    
316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħ

ĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 
1Ȯ&(3)+0+6' 2 R R R    

332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 3((3)-0-6) 3 R R R    
332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚ

ĨńĺĬņ 
3&0+6+3' 2 R M R    

247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 3((3)-0-6) 3 R R R R R R 
332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔ

ŏĨŀĶƢ 
 
 

3Ȯ&0+6+3' 3 R R R    
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ         
247+372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃŏĪėĬŇėĪŅĚĔŅĶ

ĪħĸŀĚ 
3((3)-0-6) 3 R R R R R R 

332-345 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀĪħĽŀĭ 3Ȯ&(3)+0+6' 3 R R R    
332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' 3 R R R    
332-347 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶ

ĪħĽŀĭ 
3 (0-6-3) 3 R R M    

332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň 3Ȯ&(3)+0+6' 3 R R R    
332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 3Ȯ&(3)+0+6' 3 R R R R R R 
0,1)ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı          

- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ         
247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' 3 R R R    
332+399 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭĺŇĻĺĔĶ 3Ȯ&(3)+0+6' 3 R R R    
247+312 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' 3 R R R    
247+313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 3Ȯ&(3)+0+6' 3 R R R    
247+314 ĶŃĭĭİƤĚĨńĺ 3Ȯ&(3)+0+6' 3 R R R    
247+315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3Ȯ&(3)+0+6' 3 R R R    
247+316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 3Ȯ&(3)+0+6' 3 R R R    
247+319 ĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸĪňŗĞńĭĞƟŀĬ 3Ȯ&(3)+0+6' 3 R M R    
247+320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 3Ȯ&(3)+0+6' 3 R M R    
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ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
247+321 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 3Ȯ&(3)+0+6' 3 R M R    
247+322 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚ

ĺĚěĶĶĺĴ 
3Ȯ&(3)+0+6' 3 R M R    

247+323 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3Ȯ&(3)+0+6' 3 R M R    
247+324 

 
ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶ
ĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħŐĭĭĝŅĠĜĸŅħ 

3Ȯ&(3)+0+6' 3 R R R    

247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' 3 R R M    
247+328 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 3 R R M    
247+329 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 3 R R M    

- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ  
247+354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 3 R R R R R R 
247+356 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 3Ȯ&(3)+0+6' 3 R R R    
247+358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 3 R R R    
247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 3Ȯ&(3)+0+6' 3 R R R    
247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 3 R R R    
247+361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 3Ȯ&(3)+0+6' 3 R R R    
247+362 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 3 R R R    
247+363 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 3Ȯ&(3)+0+6' 3 R R R    
247+364 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 3Ȯ&(3)+0+6' 3 R R R    



47 

 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

PLO 1 PLO 2 PLO 3 PLO 2 PLO 5 
PLO 6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
247+365 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃ

ĪħĽŀĭ 
3Ȯ&(3)+0+6' 3 R R M    

247+366 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 3Ȯ&(3)+0+6' 3 R R M    
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  

332+388 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 3 R R M    
332+389 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 3 R R M    
ė,ȮľĴĺħĺŇĝŅĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ   
247+401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 6 &0+18+0' 4 M M M M M  
247+402 ĽľĔŇěĻŉĔļŅ 6(0-36-0) 4 M M M M M M 
247+403 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 4&&4'+.+/0' 4 M M M M M  
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4,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ 
ĽņľĶńĭĬńĔĻŉĔļŅĪňŗŏĸŊŀĔĔŅĶİƗĔĚŅĬĳŅėĽĬŅĴȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĔŅĶİƗĔĚŅĬŏĮƦĬŐĭĭĔŅĶİƗĔĚŅĬȮľĶŊŀȮ

ĽľĔŇěĻŉĔļŅȮŏıŊŗŀĬńĔĻŉĔļŅěŃœħƟĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıĔƞŀĬŏĕƟŅĽŌƞĔŅĶĪņĚŅĬěĶŇĚȮľĸńĔĽŌĨĶĴňėĺŅĴėŅħľĺńĚĕŀĚ
ĔŅĶİƗĔĚŅĬħńĚĨƞŀœĮĬňŘ 
 6,1 ĝƞĺĚŏĺĸŅ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮȮĽņľĶńĭĔŅĶİƗĔĚŅĬ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĽņľĶńĭĽľĔŇěĻŉĔļŅ 
 6,2 ĔŅĶŏĨĶňĵĴĔŅĶ 
ŐįĬİƗĔĚŅĬ 

1) ĬńĔĻŉĔļŅŐěƟĚėĺŅĴĮĶŃĽĚėƢěŃŏĶňĵĬŐįĬĔŅĶİƗĔĚŅĬĳŅėķħŌĶƟŀĬ 
2) ĬńĔĻŉĔļŅĨŇħĨƞŀĽĩŅĬĮĶŃĔŀĭĔŅĶŏıŊŗŀĪņĔŅĶėńħŏĸŊŀĔŐĸŃĪņĕƟŀĨĔĸĚŒĬĔŅĶİƗĔĚŅĬ 
3) ĽŅĕŅĺŇĝŅĴŀĭľĴŅĵŀŅěŅĶĵƢŏħŇĬĪŅĚœĮĬŇŏĪĻĬńĔĻŉĔļŅĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĬńĔĻŉĔļŅĮĢŇĭńĨŇĚŅĬŀĵŌƞ 
4) ĬńĔĻŉĔļŅĪņĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĮƦĬĔŅĶĽĶŋĮĔŅĶĪņĮĢŇĭńĨŇĚŅĬĔŅĶİƗĔĚŅĬ 

 
ŐįĬĽľĔŇěĻŉĔļŅ 

1) ĬńĔĻŉĔļŅŐěƟĚėĺŅĴĮĶŃĽĚėƢěŃŏĶňĵĬŐįĬĽľĔŇěĻŉĔļŅ 
2) ĬńĔĻŉĔļŅĨŇħĨƞŀĽĩŅĬĮĶŃĔŀĭĔŅĶŏıŊŗŀĪņĔŅĶėńħŏĸŊŀĔŐĸŃĪņĕƟŀĨĔĸĚŒĬĔŅĶĪņĔŅĶĮĢŇĭńĨŇĚŅĬĽľĔŇě 
3) ĬńĔĻŉĔļŅĨĔĸĚľńĺĕƟŀĮĢŇĭńĨŇĚŅĬĽľĔŇěĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶ 
4) ĽŅĕŅĺŇĝŅěńħľŅŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĽľĔŇěĪňŗŏľĴŅŃĽĴ 
5) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅĪņėĺŅĴĨĔĸĚĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶŒĬĕŀĭŏĕĨĕŀĚĚŅĬ 
6) ĽŅĕŅĺŇĝŅěńħĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴȮ1.ȮĝńŗĺőĴĚȮŒľƟĬńĔĻŉĔļŅȮĔƞŀĬĪňŗěŃœĮĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮȮȮ 

7) ĬńĔĻŉĔļŅėƟĬėĺƟŅľŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴȮŏıŊŗŀŏĮƦĬĔŅĶľŅėĺŅĴŏĮƦĬœĮœħƟ 
8) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėņĮĶŉĔļŅŐĸŃŐĬĺĪŅĚĔŅĶĪņĮĢŇĭńĨŇĚŅĬ 
9) ĬńĔĻŉĔļŅŏĕňĵĬĕƟŀŏĽĬŀľńĺĕƟŀĮĢŇĭńĨŇĚŅĬŐĸŃĬņŏĽĬŀĔŅĶŏĨĶňĵĴĮĢŇĭńĨŇĚŅĬŏĮƦĬįĸĚŅĬŒĬĔŅĶĺńħįĸ 
10) ĽŅĕŅĺŇĝŅěńħĽĶĶĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶĪņľńĺĕƟŀŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĽĩŅĬĪňŗĪņőėĶĚĚŅĬȮŐĸŃȮ
ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŀĵƞŅĚŏľĴŅŃĽĴ 

11) ĽŅĕŅĺŇĝŅěńħĔŅĶŏĺĸŅĽņľĶńĭĬńĔĻŉĔļŅĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚőėĶĚĚŅĬŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

12) ĬńĔĻŉĔļŅŏħŇĬĪŅĚœĮĮĢŇĭńĨŇĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵěŃĬņŏŀŅĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪņőėĶĚĚŅĬĪňŗ
ĽŅĕŅĺŇĝŅŏĮƦĬĕƟŀĴŌĸŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬ 

13) ĬńĔĻŉĔļŅŐĸŃĽĩŅĬĮĶŃĔŀĭĔŅĶĵŊĬĵńĬľńĺĕƟŀŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĕŀĭŏĕĨĕŀĚĚŅĬ 
14) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėņŐĬŃĬņȮŐĸŃȮŏħŇĬĪŅĚœĮĬŇŏĪĻĬńĔĻŉĔļŅĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĬńĔĻŉĔļŅ
ĮĢŇĭńĨŇĚŅĬŀĵŌƞ 

15) ĬńĔĻŉĔļŅĪņĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĮƦĬĔŅĶĽĶŋĮĔŅĶĪņĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅ 
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6.3 ĔŅĶĮĶŃŏĴŇĬįĸ 
1) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃŏĴŇĬěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪņőėĶĚĚŅĬőħĵĔŅĶœĮĬŇŏĪĻĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶȮ
ľĶŊŀȮŒĝƟőħĵĝƞŀĚĪŅĚĪňŗŏľĴŅŃĽĴ 

2) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀȮľĶŊŀȮĔŅĶĬŇŏĪĻĽľĔŇě 
3) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬĕŀĚőėĶĚĚŅĬȮėĺŅĴĩŌĔĨƟŀĚȮėĺŅĴŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃėĺŅĴ
ĸŃŏŀňĵħŒĬĔŅĶěńħĪņĶŌĮŏĸƞĴĶŅĵĚŅĬȮ 

4) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔėĺŅĴĽĴĭŌĶĦƢĕŀĚőėĶĚĚŅĬȮĨŅĴĕƟŀŏĽĬŀőėĶĚĚŅĬ 
5) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬĨŀĬěĭőėĶĚĚŅĬ 
6) įŌƟŏĶňĵĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĨŅĴŐĭĭĲŀĶƢĴȮ 
7) įŌƟĽŀĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴŐĭĭĲŀĶƢĴȮ 

 
7. ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬȮľĶŊŀȮĚŅĬĺŇěńĵȮ 

 Ȯ7,1 ĝƞĺĚŏĺĸŅ 
  ĳŅėŏĶňĵĬĪňŗȮ/ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2Ȯ 
 
 5,2 ĔŅĶŏĨĶňĵĴĔŅĶ 

1) ŀŅěŅĶĵƢĪŋĔĪƞŅĬĽƞĚľńĺĕƟŀőėĶĚĚŅĬŒľƟĔńĭĪŅĚĽŅĕŅĺŇĝŅĽņľĶńĭĺŇĝŅőėĶĚĚŅĬ 
2) ĽŅĕŅĺŇĝŅĮĶŃĔŅĻĶŅĵĝŊŗŀľńĺĕƟŀőėĶĚĚŅĬŒľƟĬńĔĻŉĔļŅœħƟĶńĭĪĶŅĭ 
3) ĬńĔĻŉĔļŅľŅĕƟŀĴŌĸŏĔňŗĵĺĔńĭőėĶĚĚŅĬĪňŗĽĬŒěŐĸŃĨŇħĨƞŀŀŅěŅĶĵƢĪňŗĶńĭįŇħĝŀĭ 
4) ĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀőėĶĚĚŅĬ 
5) ĽŅĕŅĺŇĝŅĴŀĭľĴŅĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĔŅĶŒľƟĬńĔĻŉĔļŅŏĮƦĬĶŅĵĭŋėėĸȮľĶŊŀȮĶŅĵĔĸŋƞĴ 
6) ĬńĔĻŉĔļŅėƟĬėĺƟŅľŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴȮŏıŊŗŀŏĮƦĬĔŅĶľŅėĺŅĴŏĮƦĬœĮœħƟȮŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶĪņ
őėĶĚĚŅĬŒĬŀĬŅėĨ 

7) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėņĮĶŉĔļŅŐĸŃŐĬĺĪŅĚĔŅĶĪņőėĶĚĚŅĬ 
8) ĬńĔĻŉĔļŅŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĚŅĬŐĸŃħņŏĬŇĬĚŅĬŏĮƦĬįĸĚŅĬŒĬĔŅĶĺńħįĸ 
9) ĽŅĕŅĺŇĝŅěńħĽĶĶĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶĪņőėĶĚĚŅĬȮĽĩŅĬĪňŗĪņőėĶĚĚŅĬȮŐĸŃȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

10) ĽŅĕŅĺŇĝŅěńħĔŅĶĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚőėĶĚĚŅĬĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢĮĶŃěņĔĸŋƞĴ 
11) ĽŅĕŅĺŇĝŅěńħĔŅĶĬņŏĽĬŀįĸĚŅĬŏĮƦĬĔŅĶĽĶŋĮĔŅĶĪņőėĶĚĚŅĬ 

 
 7,3 ĔŅĶĮĶŃŏĴŇĬįĸ  

ĶŃĵŃĪňŗȮ1Ȯ 
1) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔŏĕňĵĬĶŅĵĚŅĬĭĪĨƞŅĚȮŕȮŒĬĶŃľĺƞŅĚĔŅĶĪņőėĶĚĚŅĬ 
2) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪņőėĶĚĚŅĬ 
3) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀ 
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ĶŃĵŃĪňŗȮ2Ȯ 
1) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬĕŀĚőėĶĚĚŅĬȮėĺŅĴĩŌĔĨƟŀĚȮėĺŅĴŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃȮėĺŅĴ
ĸŃŏŀňĵħŒĬĔŅĶěńħĪņĶŌĮŏĸƞĴĶŅĵĚŅĬ 

2) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔėĺŅĴĽĴĭŌĶĦƢĕŀĚőėĶĚĚŅĬȮĨŅĴĕƟŀŏĽĬŀőėĶĚĚŅĬ 
3) įŌƟĽŀĬĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬĨŀĬěĭőėĶĚĚŅĬ 
4) įŌƟŏĶňĵĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĨŅĴŐĭĭĲŀĶƢĴȮ 
5) įŌƟĽŀĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴŐĭĭĲŀĶƢĴĨŅĴĕƟŀĨĔĸĚĕŀĚĽŅĕŅĺŇĝŅȮ 
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8. ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŀŀĔŐĭĭĴŅŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴėĶŀĭėĸŋĴĪńŘĚȮValue Chain ĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵȮ1ȮŐĕĬĚĵƞŀĵȮœħƟŐĔƞ &/'ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ&IC Design) (0'ȮĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor Assembly and Testing) ŐĸŃȮ&1'ȮĔŅĶ
įĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ&Semiconductor Fabrication) őħĵĴňȮYear Learning Outcomes (YLOs) ŐĵĔĨŅĴĶŅĵĮƖĕŀĚĪńŘĚȮ1ȮŐĕĬĚħńĚĬňŘ 

 

(1) ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅĕŀĚŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃŏėĴňȮ V V V    
ĽŀĭįƞŅĬĺŇĝŅ 200-113, 333-101,  
247-102, 247-103, 247-104, 325-107, 
247-106, 247-107 ŒĬĶŃħńĭȮC 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-112, 247-211 ŒĬĶŃħńĭȮC 
ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ V V V    ĽŀĭįƞŅĬĺŇĝŅ 200-116  ŒĬĶŃħńĭȮC 

ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶħŇěŇĪńĸ V V V    
ĽŀĭįƞŅĬĺŇĝŅ 247-111, 247-113 
ŒĬĶŃħńĭȮC 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ    V V  
ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 890-103G1 
ŒĬĶŃħńĭȮC 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴ 
V V V 

   ĽŀĭįƞŅĬĺŇĝŅ 247-200, 247-201, 247-220, 
247-221ȮŒĬĶŃħńĭȮC 

ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃœĲĲƚŅ V V V 

   ĽŀĭįƞŅĬĺŇĝŅ 247-210, 247-212, 247-213, 
247-214, 247-225, 247-241, 247-318 ŒĬ
ĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŐĸŃľĸńĔ
ĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ V V V 

   
ĽŀĭįƞŅĬĺŇĝŅ 247-211, 332-244 ŒĬĶŃħńĭȮC 



52 

 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĺĚěĶŐĸŃĪņĔŅĶ
ĪħĸŀĚŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŀĵƞŅĚ
ĩŌĔĨƟŀĚ  

V V V 
   ĽŀĭįƞŅĬĺŇĝŅ 247-211, 247-223 

ŒĬĶŃħńĭȮC 

3 

ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴħƟĺĵĺŇīňȮModel-based 
Methodology őħĵŒĝƟȮMATLAB  ŀŀĔŐĭĭȮ
Circuit ĪňŗĴňȮFeedback őħĵėņĬŉĚĩŉĚ
ŏĽĩňĵĶĳŅıœħƟħƟĺĵőĮĶŐĔĶĴȮCAD őħĵŀŅěĪņȮ
hardware ĶƞĺĴħƟĺĵľĶŊŀœĴƞĔŖœħƟȮ 

V V V V V V ĽŀĭįƞŅĬĺŇĝŅ 247-302 ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭȮIC layout ŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴ
ŐŀĬŅĸŖŀĔĞňĴŀĽŐĸŃħŇěŇĪńĸ V V V V V V 

ĽŀĭįƞŅĬĺŇĝŅ 247-305, 247-308,  
247-309 ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭȮComputer Architecture ŀĵƞŅĚ
ĚƞŅĵœħƟőħĵŒĝƟȮReduced instruction set 
computer (RISC) 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 247-301, 247-304 
ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭĺĚěĶőħĵĔŅĶĽĶƟŅĚőĮĶŐĔĶĴŒĬĳŅļŅ
ıĶĶĦĬŅŁŅĶƢħŐĺĶƢȮ&Hardware Description 
Language: HDL)ȮŐĸŃŀīŇĭŅĵĺĚěĶĪňŗŀŀĔŐĭĭ
œħƟőħĵŀŀĔŐĭĭĭĬȮField Programmable 
Gate Array (FPGA) 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ  
247-309, 247-319, 247-327 
ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭĶŃĭĭȮmicrocomputerȮőħĵŒĝƟ
őĮĶŐĔĶĴĳŅļŅȮC ľĶŊŀȮPython  V V V V V V 

ĽŀĭįƞŅĬĺŇĝŅ 247-314, 247-315 ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴœħƟŐĸŃ
ĪħĽŀĭœħƟ V V V V V V 

ĽŀĭįƞŅĬĺŇĝŅ 247-317, 247-310,  
247-320, 247-313, 247-321 
ŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬ
ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 247+300, 247-323,  
247-354, 247-325ȮŒĬĶŃħńĭȮC 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ V V V V V V 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 

4 

ŀŀĔŐĭĭĺĚěĶĶĺĴȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅĪňŗ
ıĭȮőħĵŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗŏĶňĵĬĨĸŀħ
ľĸńĔĽŌĨĶȮĽŅĴŅĶĩĻŉĔļŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅŐĪĬĪňŗŏĪėőĬőĸĵň
ŏħŇĴŒĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 

V V V V V V 
įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ 
025+2./ȮľĶŊŀȮ025+2.0ȮľĶŊŀȮ025+2.1  
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(2) ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅĕŀĚŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ 
 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃŏėĴňȮ V V V    
ĽŀĭįƞŅĬĺŇĝŅ 200-113, 333-101,  
247-102, 247-103, 247-104, 325-107, 
247-106, 247-107 ŒĬĶŃħńĭȮC 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-112, 247-211 ŒĬĶŃħńĭȮC 
ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ V V V    ĽŀĭįƞŅĬĺŇĝŅ 200-116   ŒĬĶŃħńĭȮC 
ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶħŇěŇĪńĸ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-111, 247-113ȮŒĬĶŃħńĭȮC 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ    V V  
ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 890-103G1 
ŒĬĶŃħńĭȮC 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-200, 247-201ȮŒĬĶŃħńĭȮC 
ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃœĲĲƚŅ V V V    

ĽŀĭįƞŅĬĺŇĝŅ 247-210, 247-212, 247-213, 
247-225, 247-240, 247-245 ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŐĸŃľĸńĔ
ĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ V V V    ĽŀĭįƞŅĬĺŇĝŅ 332-244 ŒĬĶŃħńĭȮC 

ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅ
ėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚȮĶĺĴĩŉĚĪņĔŅĶ
ĪħĸŀĚŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŀĵƞŅĚ
ĩŌĔĨƟŀĚ  

V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-241, 247-242ȮŒĬĶŃħńĭȮC 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ
ĨƞŀŀŋĨĽŅľĔĶĶĴĔŅĶĮĶŃĔŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ V V V   V ĽŀĭįƞŅĬĺŇĝŅ 247-243, 247-245ȮŒĬĶŃħńĭȮC 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶĪħĽŀĭĺĚěĶĶĺĴ
ŐĸŃĽĶƟŅĚŐĭĭěņĸŀĚėĺŅĴįŇħıĸŅħŏıŊŗŀ
ĪħĽŀĭĺĚěĶĶĺĴœħƟ 

V V V   V ĽŀĭįƞŅĬĺŇĝŅ 247-244ȮŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

3 

ŒĝƟŏŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚĪħĽŀĭœŀĞňĽńĠĠŅĦ
įĽĴœħƟĩŌĔĨƟŀĚȮŐĸŃĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶ
ĪħĽŀĭĔńĭĺĚěĶĽńĠĠŅĦįĽĴœħƟ 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 247-341, 247-345, 247-343 
ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ĸƟĴŏľĸĺĕŀĚȮIC įĸįĸŇĨŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀœħƟ 
ĶĺĴĩŉĚĺŇŏėĶŅŃľƢŐĸŃėŅħĔŅĶŒĬĔŅĶĶŃĭŋ
ĨņŐľĬƞĚėĺŅĴįŇħıĸŅħœħƟ 

V V V V V V ĽŀĭįƞŅĬĺŇĝŅ 247-349ȮŒĬĶŃħńĭȮC 

ĶŃĭŋĽƞĺĬĮĶŃĔŀĭĪňŗŐĨĔĨƞŅĚĔńĬĕŀĚĶŃĭĭ
ŀńĨőĬĴńĨŇȮŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢȮI/O ĪňŗĔņľĬħŏĕƟŅ
ĔńĭőĴħŌĸȮPLC ĪňŗŏľĴŅŃĽĴȮŏĨĶňĵĴőĮĶŐĔĶĴȮ
PLC ŐĸħŏħŀĶƢĽņľĶńĭĔŅĶŒĝƟĚŅĬĪňŗĔņľĬħȮ
ŐĸŃŏĸŊŀĔĴŀŏĨŀĶƢœħĶĲƝŒľƟŏľĴŅŃĔńĭĔŅĶŒĝƟĚŅĬ
ĪňŗĶŃĭŋœħƟ 

V V V V V V 

ĽŀĭįƞŅĬĺŇĝŅ 247-346, 247-347, 247-348, 
247-350, 247-351, 247-352ȮŒĬĶŃħńĭȮC 

ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬ
ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 247+300, 247-323, 247-354, 
247-325ȮŒĬĶŃħńĭȮC 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ V V V V V V 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 

4 

ĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶ
ĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶįĸŇĨ
ĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮħƟŅĬŒħħƟŅĬľĬŉŗĚȮ
ĽŅĴŅĶĩŐĔƟĮƤĠľŅĪňŗıĭȮőħĵŒĝƟėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮĽŅĴŅĶĩĻŉĔļŅ

V V V V V V 
įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ025+2./ȮľĶŊŀȮ025+2.0Ȯ
ľĶŊŀȮ025+2.1  
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLOȮ6 

&ŐįĬĽľĔŇěĻŉĔļŅ' ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅ
ŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶįĸŇĨœħƟ 

 
(3) ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅĕŀĚŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ 

 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

PLOȮ6 
&ŐįĬĽľĔŇěĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃŏėĴňȮ V V V    
ĽŀĭįƞŅĬĺŇĝŅ 200-113, 333-101,  
247-102, 247-103, 247-104, 325-107, 
247-106, 247-107 ŒĬĶŃħńĭȮC 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-112, 247-211 ŒĬĶŃħńĭȮC 
ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ V V V    ĽŀĭįƞŅĬĺŇĝŅ 200-116   ŒĬĶŃħńĭȮC 
ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶħŇěŇĪńĸ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-111, 247-113ȮŒĬĶŃħńĭȮC 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ    V V  
ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 890-103G1 
ŒĬĶŃħńĭȮC 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴ V V V    ĽŀĭįƞŅĬĺŇĝŅ 247-200, 247-201ȮŒĬĶŃħńĭȮC 
ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃœĲĲƚŅ V V V   

 ĽŀĭįƞŅĬĺŇĝŅ 247-210, 247-212, 247-213,  
247-225 ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŐĸŃľĸńĔ
ĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņȮŀīŇĭŅĵ
őėĶĚĽĶƟŅĚȮĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃȮŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴįŇħıĸŅħȮŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ
ĔņĸńĚœħƟ 

V V V   

 

ĽŀĭįƞŅĬĺŇĝŅ 332-244 ŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

PLOȮ6 
&ŐįĬĽľĔŇěĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ŀīŇĭŅĵŏĪėőĬőĸĵňĽŃŀŅħħƟĺĵĽŅĶŏėĴňĪňŗĴň
ėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭ
ĸŇőīĔĶŅĲƖȮŏĪėőĬőĸĵňĔŅĶĔńħħƟĺĵĽŅĶŏėĴňĪňŗĴň
ėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭ
ĔĶŃĭĺĬĔŅĶĽŃĽĴœŀŏėĴňȮĶĺĴĩŉĚĔĶŃĭĺĬĔŅĶ
ŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 

V V V   

 

ĽŀĭįƞŅĬĺŇĝŅ 324-251, 324-252, 332-243 
ŒĬĶŃħńĭȮC 

3 

ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚ
ĨńĺĬņœħƟ ĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ ŐĸŃĪņ
ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶ
ĔŉŗĚĨńĺĬņŐĸŃĺńħĸńĔļĦŃŏĜıŅŃĕŀĚŀŋĮĔĶĦƢ 
ŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 332+354, 332-343, 332-344, 
ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵŏĔňŗĵĺĔńĭĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬ
ĔŅĶĪņĚŅĬ ĶŅĵĸŃŏŀňĵħĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅ
ĴńĵȮĔŅĶĶńĭĶŌƟĩŉĚŀńĬĨĶŅĵȮĔŅĶĽŊŗŀĽŅĶĩŉĚ
ŀńĬĨĶŅĵœħƟ ĶĺĴĩŉĚĔŅĶėƟĬľŅĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢȮ
ŐĸŃŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴŐĸŃĬņŏĽĬŀĔġľĴŅĵ
ėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

V V V V V V ĽŀĭįƞŅĬĺŇĝŅ 247-+371 ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵŐıŖėŏĔěĶŃħńĭĝŇĮȮĶŃĭĭŒĬŐıŖėŏĔěȮ
ĔŅĶŏĝŊŗŀĴŐĭĭœŁĭĶŇħȮĭĶĶěŋĳńĦĤƢĝŇĮŏĸŖĨȮĺńĽħŋ
ĪňŗŒĝƟŒĬĔŅĶľƞŀŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃŏĪėĬŇė
ĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃœħƟȮĔĶŃĭĺĬĔŅĶľƞŀ

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 332-345, 332-346, 382-387 
ŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬ

ĮƖĔŅĶĻŉĔļŅ 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

PLOȮ6 
&ŐįĬĽľĔŇěĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟȮŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪħĽŀĭĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņ 
ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬ
ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

V V V V V V 
ĽŀĭįƞŅĬĺŇĝŅ 247+300, 247-323, 247-354, 
247-325, 247-372 ŒĬĶŃħńĭȮC 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖě
ĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ V V V V V V 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 
œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 

4 

ħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ
ĶĺĴĩŉĚȮĽŅĴŅĶĩŐĔƟĮƤĠľŅĪňŗıĭŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨȮőħĵŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗ
ŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮĽŅĴŅĶĩĻŉĔļŅŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅŐĪĬĪňŗ
ŏĪėőĬőĸĵňŏħŇĴŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮœħƟ 

V V V V V V 
įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ025+2./ȮľĶŊŀȮ025+2.0Ȯ
ľĶŊŀȮ025+2.1  
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ľĴĺħĪňŗȮ5 ėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 
1. ĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶ 

1.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
ėĦŃ-ľĸńĔĽŌĨĶěńħĽĶĶĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĨņĶŅȮĽŊŗŀĔŅĶŏĶňĵĬ 
ĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ĝńŘĬŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 

 

1.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
1'ȮľĬńĚĽŊŀȮ-ȮĨņĶŅ 
2'ȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
3'ȮėĶŋĳńĦĤƢ 

 

1.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
1'ȮĴňėĦŃĔĶĶĴĔŅĶĺŅĚŐįĬȮěńħľŅȮŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
2'ȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŊŗŀȮŐĸŃĨņĶŅȮœĮĵńĚėĦŃĔĶĶĴĔŅĶ 
3'ȮěńħĽĶĶĚĭĮĶŃĴŅĦ 
4'ȮěńħĶŃĭĭĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 

1.4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
1,4,1ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

0368 0349 0370 0371 0372 
ėƞŅĭņĶŋĚĔŅĶĻŉĔļŅ 350,760 701,520 1,052,280 1,403,040 1,438,116 
ėƞŅĸĚĪŃŏĭňĵĬ 3,969,240 7,938,480 11,907,720 15,876,960 16,273,884 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ ++ ++ ++ ++ ++ 
ĶĺĴĶŅĵĶńĭ 4,320,000 8,640,000 12,960,000 17,280,000 17,712,000 

ȮȮ 

1,4,0ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵĭŅĪ' 
 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0368 0349 0370 0371 0372 
Ĕ,ȮĚĭħņŏĬŇĬĔŅĶ  

/,ȮėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 927,828 1,855,655 2,783,483 3,711,310 3,804,093 
0,ȮėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ1' 747,988 1,495,976 2,243,964 2,991,952 3,066,750 
1,ȮĪŋĬĔŅĶĻŉĔļŅ - - - - - 
2,ȮĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 350,760 701,520 1,052,280 1,403,040 1,438,116 

ĶĺĴȮ&Ĕ' 2,026,575 4,053,151 6,079,726 8,106,302 8,308,959 
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ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0368 0349 0370 0371 0372 
ĕ,ȮĚĭĸĚĪŋĬ 

ėƞŅėĶŋĳńĦĤƢ 20,000 21,000 22,050 23,153 24,310 

ĶĺĴȮ&ĕ' 20,000 21,000 22,050 23,153 24,310 

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 2,046,575 4,074,151 6,101,776 8,129,454 8,333,269 

ěņĬĺĬĬńĔĻŉĔļŅȮ 60 120 180 240 240 

ėƞŅŒĝƟěƞŅĵĨƞŀėĬĨƞŀĮƖ 34,110 33,951 33,899 33,873 34,722 
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2. ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěņĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
0,/ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

ĸņħńĭĪňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ( 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

1 3+9004+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĦńġģŅȮěŇĬħŅŏıŖĝĶƢ*1 ĮĶŇĠĠŅŏŀĔ 2547 Ph.D. Ph.D. (Interdisciplinary Course 
on Advanced Science and 
Technology) 

The U,Ȯof Tokyo, Japan  

ĮĶŇĠĠŅőĪ 2543 M.Eng. Information Engineering The U,Ȯof Tokyo, Japan  
ĮĶŇĠĠŅĨĶň 2536 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2 3+1601+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĳŅĦŋĴŅĽȮȮėņĽńĨĵƢ*1 ĮĶŇĠĠŅŏŀĔ 2545 Ph,D, 
 

Electronic and Electrical 
Engineering 

Imperial College London, U,K, 

ĮĶŇĠĠŅőĪ 2540 M,Eng, Electronics Engineering Imperial College London, U,K, 
ĮĶŇĠĠŅĨĶň 2539 B,Eng, Electronics Engineering Imperial College London, U,K, 

3 1+9399+xxxxx+xx+x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵŏĔňĵĶĨŇĻńĔħŇśȮŏĽƟĚĝƞĺĵ*1 ĮĶŇĠĠŅŏŀĔ 2563 ĺĻ,ħ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅőĪ 2556 ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĮĶŇĠĠŅĨĶň 2554 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

4 3+9699+xxxxx+xx+x ŀŅěŅĶĵƢ ĬŅĵĔŇĨĨŇėŋĦȮȮĪŀĚıŌĸ*2 ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2553 
2551 

Dr,+Ing, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electrical Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University of Kaiserslautern, Germany 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

5 3-9098+xxxxx+xx+x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺħŋěħŅĺȮĭŌĶĦŃ
ıŅĦŇĝĵƢĔŇě*2 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 

ĮĶŇĠĠŅĨĶň 

2556 
 

2546 
 

2542 

Ph.D. 
 
ĺĪ,Ĵ, 

 
ĺĻ,ĭ, 

Electronic and Electrical 
Engineering 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University College London, U.K. 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

6 /+6..6+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵŀĳŇŏħĝȮĭŌĶĦĺĚĻƢ*2 ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2552 
2550 

ĺĻ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ 
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ĸņħńĭĪňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ( 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

7 3-1005+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĳŅĺňȮĲŅĬȮőħĴŏĴ
ŏĸĬ*3 

ĮĶŇĠĠŅŏŀĔ 2553 Ph.D. Physics and Mathematics 
Science, Physics of 
Semiconductors 

Peter the Great St, Petersburg 
Polytechnic University, Russian  
Federation 

ĮĶŇĠĠŅőĪ 
 
 

ĮĶŇĠĠŅĨĶň 

2549 
 
 

2541 

M. Sc. 
 
 
ĺĪ,ĭ, 

Engineering and Technology, 
Micro- and Nanoelectronics, 
with Honors 
ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&őĞĸŇħĽŏĨĪ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ' 

Peter the Great St, Petersburg 
Polytechnic University, Russian  
Federation 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ 

8 3-9299+xxxxx+xx+x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĝńĝĝńĵȮıŋĪĞƟŀĬ*3 ĮĶŇĠĠŅŏŀĔ 2553 Ph.D. Materials Physics Institute National des Sciences  
Appliquees, Lyon, France 

ĮĶŇĠĠŅőĪ 2547 M. Sc. ĲƕĽŇĔĽƢ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

ĮĶŇĠĠŅĨĶň 2543 ĺĪ,ĭ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
9 3-9005+xxxxx+xx+x ŀŅěŅĶĵƢ ĬŅĵĳŅĦŋȮœĪĵĬŇĶĴŇĨĶ*3 ĮĶŇĠĠŅŏŀĔ 2562 ĮĶ,ħ, ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĮĶŇĠĠŅőĪ 2556 ĺĪ,Ĵ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĮĶŇĠĠŅĨĶň 2551 ĺĻ,ĭ, ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ 

(1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 
(2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
(3 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

 
0,0ȮŀŅěŅĶĵƢĮĶŃěņĪňŗŏĮƦĬŀŅěŅĶĵƢįŌƟĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ&ĩƟŅĴň' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
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ľĴĺħĪňŗȮ6 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
 
1. ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

1) ĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗņĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĕŀĚȮĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢľĶŊŀ
ŏĪňĵĭŏĪƞŅ 

2) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĸŃľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĕƟŀĭńĚėńĭĕŀĚĔŅĶėńħŏĸŊŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮľĶŊŀ 

3) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĔŅĶėńħŏĸŊŀĔĳŅĵŒĨƟőėĶĚĔŅĶĸŌĔıĶŃĭŇħŅȮĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 

2. ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
1) ėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļėƞŀĬĕƟŅĚĨŗņ 
2) ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀĪňŗŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĝňı 
3) ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀĪňŗŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĝňı 
4) ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩıŊŘĬģŅĬĪňŗœĴƞŏĪƞŅĔńĬ 

 
3. ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ 
/'ȮĬńĔĻŉĔļŅĪňŗĴňįĸĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļĨŗņĔĺƞŅŏĔĦĤƢĪňŗĔņľĬħȮŒľƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗěńħőħĵėĦŃľĶŊŀ 
ȮȮȮȮĴľŅĺŇĪĵŅĸńĵ 
0'ȮěńħĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬėĦŇĨĻŅĽĨĶƢĨŗņĔĺƞŅĪňŗėŅħœĺƟ 
1'ȮěńħĔŅĶĽŀĬŏĽĶŇĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňĮƤĠľŅŒĬĔŅĶŏĶňĵĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĨŗņĔĺƞŅĪňŗėŅħœĺƟ 
4'ȮĮĶńĭĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏľĴŅŃĽņľĶńĭĬńĔĻŉĔļŅŒĬĔĸŋƞĴŒľĠƞĕŉŘĬȮŐĸŃȮĴňĔŅĶŒľƟėņĮĶŉĔļŅŒľƟĔńĭȮȮȮ 
ȮȮȮȮĬńĔĻŉĔļŅŒľƟĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬœħƟħňĕŉŘĬ 
 

4. ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮŒĬĶŃĵŃȮ3ȮĮƖ 
 

ěņĬĺĬĬńĔĻŉĔļŅ 
ěņĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

2568 2569 2570 2571 2572 
ĮƖĪňŗȮ/ 60 60 60 60 60 
ĮƖĪňŗȮ0 + 60 60 60 60 
ĮƖĪňŗȮ1 + + 60 60 60 
ĮƖĪňŗȮ2 + + + 60 60 
ĶĺĴ 60 120 180 240 240 

ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃ
ĽņŏĶŖěĔŅĶĻŉĔļŅ 

+ + + 60 60 
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ľĴĺħĪňŗȮ7 ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬȮŐĸŃȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 
 
1. ĔġĶŃŏĭňĵĭȮľĶŊŀȮľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
   ȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮı,Ļ,Ȯ0341 

 
2. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

2,1 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮ
ı,Ļ,Ȯ0341 őħĵĨƟŀĚŏĶňĵĬėĶĭĨŅĴěņĬĺĬľĬƞĺĵĔŇĨĪňŗĔņľĬħœĺƟŒĬľĸńĔĽŌĨĶȮŐĸŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗņ
ĔĺƞŅȮ0,..ȮěŅĔĶŃĭĭȮ6ȮĶŃħńĭėŃŐĬĬȮŐĸŃĨƟŀĚĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅ
ĨĶňĪňŗĔņľĬħœĺƟŒĬľĸńĔĽŌĨĶ 

 2,2ȮĮĢŇĭńĨŇĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŀŅěĴňĔŅĶĮĶŃĔŅĻŏıŇŗĴŏĨŇĴŒĬĳŅĵľĸńĚ 
 
3. ĔŅĶŀŋĪīĶĦƢįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬėņĶƟŀĚŀŋĪīĶĦƢįĸĔŅĶŏĶňĵĬœħƟȮőħĵĽŅĴŅĶĩĵŊŗĬėņĶƟŀĚįƞŅĬİƙŅĵĺŇĝŅĔŅĶĕŀĚėĦŃłȮ
ĪńŘĚĬňŘĔĸŋƞĴĽĬńĭĽĬŋĬĺŇĝŅĔŅĶœħƟĴňĔŅĶěńħĪņĕńŘĬĨŀĬĔŅĶĵŊŗĬėņĶƟŀĚĽņľĶńĭĔĶĦňĪňŗĬńĔĻŉĔļŅŏľŖĬĺƞŅįĸĔŅĶŏĶňĵĬľĶŊŀŏĔĶħ
ĪňŗœħƟěŅĔĶŅĵĺŇĝŅĬńŘĬœĴƞŏĮƦĬœĮĨŅĴėĺŅĴėŅħľĺńĚĕŀĚĬńĔĻŉĔļŅȮőħĵŒľƟĬńĔĻŉĔļŅĽƞĚŐĭĭĲŀĶƢĴėņĶƟŀĚĕŀĪĭĪĺĬĔŅĶ
ĨĶĺěĕƟŀĽŀĭŒľĴƞȮ 
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ľĴĺħĪňŗȮ8ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
  
1,ȮĔŅĶěńħĔŅĶėŋĦĳŅıľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶłȮĴňŐĬĺĪŅĚĔŅĶĺŅĚŐįĬȮėĺĭėŋĴȮĮĶŃĔńĬŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮħńĚĬňŘ 

 1,1'ȮĔŅĶĺŅĚŐįĬĽĶƟŅĚ-ıńĥĬŅľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮœħƟĽĶƟŅĚ-ıńĥĬŅľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮOBE őħĵĴňĔŅĶ
ŐĨƞĚĨńŘĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĳŅĵĬŀĔŏĮƦĬĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĶƞĺĴĔńĭėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮĴňĔŅĶĽņĶĺěėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵėĶĭĪŋĔĳŅėĽƞĺĬȮŐĸŃĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343Ȯ
őħĵĬņĴŅĔņľĬħŏĮƦĬȮPLOs ĕŀĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶłȮĬņȮPLOs ĴŅĔņľĬħȮAȮ-ȮSȮ-ȮK ŐĸƟĺĽĶƟŅĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮĪňŗ
ĨŀĭĽĬŀĚĨƞŀȮAȮ-ȮSȮ-ȮK ĪňŗĽŀħėĸƟŀĚĔńĭȮPLOs ĕŀĚľĸńĔĽŌĨĶȮ&ĳŅėįĬĺĔȮĔ+ė'ȮŐĸŃĔņľĬħőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ
ĨĸŀħěĬĔņľĬħĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬŐĸŃĔĸĵŋĪīƢĔŅĶĺńħĮĶŃŏĴŇĬįĸŏıŊŗŀŒľƟŏĮƦĬŐĬĺĪŅĚŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ&ľĴĺħȮ4'ȮĬŀĔěŅĔĬňŘȮľĸńĔĽŌĨĶłȮĵńĚĴňĔŅĶŒľƟįŌƟĽŀĬĨƟŀĚěńħĪņŐįĬĔŅĶĽŀĬ
ĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŏĮƦĬĨƟĬ 

 1,2'ȮĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮĔņľĬħĔŅĶĺŇīňĔŅĶĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħńĚĬňŘ 

ėŋĦĳŅı ĺŇīňĔŅĶĺńħ 
ħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ ĶƟŀĵĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗŏĮƦĬœĮĨŅĴĕƟŀĔņľĬħ 
ħƟŅĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ įĸĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢĪňŗœħƟĨĔĸĚĔńĭĪŅĚĴľŅĺŇĪĵŅĸńĵłȮŏĝƞĬȮ 

AUN QA ŏĮƦĬĨƟĬȮŒĬĶŃħńĭėŃŐĬĬĪňŗĶńĭœħƟȮ&acceptable' 
 

ľĸńĔĽŌĨĶłȮœħƟĴňįŌƟŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶħńĚĬňŘ 
ĔĶĶĴĔŅĶĺŇĝŅĔŅĶĶŃħńĭĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃħŌŐĸėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶŒĬ

ĳŅıĶĺĴ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĸŃįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪņľĬƟŅĪňŗıńĥĬŅŐĸŃĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĶƞĺĴĔńĬĔņľĬħŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĶĺĴĩŉĚĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ 
ĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚıńĥĬŅĔŅĶħņŏĬŇĬĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĳŅĵŒĨƟŐĬĺĪŅĚĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĨŅĴŏĔĦĤƢȮAUN+QA ŐĸŃĶŅĵĚŅĬĴľŅĺŇĪĵŅĸńĵĪŋĔĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĪņľĬƟŅĪňŗȮěńħĪņȮcourse specificationȮĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬ 
ĔŅĶĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢįŌƟĽŀĬȮħņŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭŏĮƦĬœĮ
ŀĵƞŅĚĴňėŋĦĳŅı 

1,3'ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶĔņľĬħĨńĺĝňŘĺńħŐĸŃŒĝƟŏĔĦĤƢĮĶŃĔńĬėŋĦĳŅıȮŏĝƞĬȮAUN+QA  
ŒĬĔŅĶĨŇħĨŅĴėŋĦĳŅıľĸńĔĽŌĨĶȮĮĶŃěņĮƖȮ&ĕƟŀȮ2'ȮőħĵĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴĪňŗľĸńĔĽŌĨĶłȮĔņľĬħȮľĶŊŀȮ 
įĸĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢėŋĦĳŅıľĸńĔĽŌĨĶłȮĪňŗľĸńĔĽŌĨĶĔņľĬħĴňėƞŅĨŗņĔĺƞŅĕƟŀŏĮƚŅľĴŅĵȮěŃĩŌĔĬņĴŅĮĶńĭĮĶŋĚŒĬ 
ĕƟŀȮ1,4' 

1,4'ȮĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶŃěņĮƖ8ȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃĝŋĴŏıŊŗŀĨŇħĨŅĴŐĸŃ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĪňŗĴňĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴŏĔĦĤƢľĶŊŀėƞŅŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟŒĬĕƟŀȮ1,3'ȮŐĸŃĨŇħĨŅĴĔŅĶ
ĮĶńĭĮĶŋĚŒĬĶŀĭĔŅĶĮĶŃŏĴŇĬĪňŗįƞŅĬĴŅ 

 

2,ȮĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĮĶŃěņĮƖ 
 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĔņľĬħĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶłȮĮĶŃěņĮƖȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ĔņĔńĭŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮőħĵĴňĨńĺĝňŘĺńħȮ7ȮĨńĺĝňŘĺńħȮħńĚĬňŘ 
  1,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃ
ĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ2 ėĶńŘĚĨƞŀĮƖȮőħĵĨƟŀĚĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 
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 2,ȮĶƟŀĵĸŃȮ100 ĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěņȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪňŗŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ 
ĪňŗŏĔňŗĵĺĕƟŀĚȮ&ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0343' 
 3,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĶŅĵĸŃŏŀňĵħŒĬĶŃĭĭȮcourse specification ŀĵƞŅĚĬƟŀĵ 
ĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
 4,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶŒĬĶŃĭĭȮcourse 
specification ĳŅĵŒĬȮ30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 
 5,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĮƖĪňŗįƞŅĬĴŅ 
 6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėņŐĬŃĬņħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 7,ȮŀŅěŅĶĵƢĮĶŃěņĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 
 

3,ȮĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚ 
 ħƟŅĬėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
  ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒĬľĸńĔĽŌĨĶĪŋĔĮƖȮŏıŊŗŀĨŇħĨŅĴėĺŅĴ
ĪńĬĽĴńĵĕŀĚŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶȮŒĬĔĶĦňĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶŀĚėƢėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵľĶŊŀĪńĔļŃ
ĪňŗŏıŇŗĴŏĨŇĴěŅĔĪňŗĶŃĭŋœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 
  +ȮŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅľĶŊŀĪńĔļŃħńĚĔĸƞŅĺŒĬĶŅĵĺŇĝŅĪňŗĭĶĶěŋŀĵŌƞŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĶŊŀŏĽĬŀĕŀŏĮƕħĶŅĵĺŇĝŅŒľĴƞ 
  +ȮěńħĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶ 
 

ħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĔņľĬħįĸĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒĝƟŒĬĔŅĶĨŇħĨŅĴ
ıńĥĬŅĔŅĶĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅĬńĔĻŉĔļŅěŃĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĪňŗ
ľĸńĔĽŌĨĶœħƟĔņľĬħœĺƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟœĴƞŏĮƦĬœĮĨŅĴĪňŗ
ľĸńĔĽŌĨĶĔņľĬħȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 

 +ȮěńħĽŀĬŏĽĶŇĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 
 +ȮěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔņľĬħ 
ľĸńĔĽŌĨĶĴňĔŅĶĔņľĬħĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟħńĚĬňŘ 
 

(1) ěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃ
ŏėĴňȮ 

 

ĽŀĭįƞŅĬĺŇĝŅ 200-113,  
333-101, 247-102, 247-103, 
247-104, 325-107, 247-106, 
247-107 ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

ĽŀĭįƞŅĬĺŇĝŅ 247-112 ŒĬ
ĶŃħńĭȮC 

ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ ĽŀĭįƞŅĬĺŇĝŅ 200-116   ŒĬ
ĶŃħńĭȮC 

ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶ
ħŇěŇĪńĸ 

ĽŀĭįƞŅĬĺŇĝŅ 247-111, 
 247-113ȮȮŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬ
ĝňĺŇĨĮĶŃěņĺńĬ 

ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 
890-103G1ȮŒĬĶŃħńĭȮC 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚ
ĺŇĻĺĔĶĶĴ 

ĽŀĭįƞŅĬĺŇĝŅ 247-200,  
247-201ȮŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬ
ĪŅĚĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
œĲĲƚŅ 

ĽŀĭįƞŅĬĺŇĝŅ 247-210,  
247-212, 247-213, 247-225 
ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢ
ŐĸŃľĸńĔĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢ
ĽŅĶĔŉŗĚĨńĺĬņ 

ĽŀĭįƞŅĬĺŇĝŅ 332-244 ŒĬ
ĶŃħńĭȮC 

ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĺĚěĶ
ŐĸŃĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭ
ŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŀĵƞŅĚ
ĩŌĔĨƟŀĚ  

ĽŀĭįƞŅĬĺŇĝŅ 247-211,  
247-223ȮŒĬĶŃħńĭȮC 

3 

ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴħƟĺĵĺŇīňȮ
Model-based Methodology 
őħĵŒĝƟȮMATLAB  ŀŀĔŐĭĭȮ
Circuit ĪňŗĴňȮFeedback őħĵ
ėņĬŉĚĩŉĚŏĽĩňĵĶĳŅıœħƟħƟĺĵ
őĮĶŐĔĶĴȮCAD őħĵŀŅěĪņȮ
hardware ĶƞĺĴħƟĺĵľĶŊŀœĴƞĔŖœħƟȮ 

ĽŀĭįƞŅĬĺŇĝŅ 247-302 ŒĬ
ĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 
 
 
 
 
 
 
 
 

ŀŀĔŐĭĭȮIC layout ŐĸŃ
ĺŇŏėĶŅŃľƢĺĚěĶĶĺĴŐŀĬŅĸŖŀĔ
ĞňĴŀĽŐĸŃħŇěŇĪńĸ 

ĽŀĭįƞŅĬĺŇĝŅ 247-305,  
247-308, 247-309 ŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭȮComputer 
Architecture ŀĵƞŅĚĚƞŅĵœħƟőħĵŒĝƟȮ
Reduced instruction set 
computer (RISC) 

ĽŀĭįƞŅĬĺŇĝŅ 247-304,  
247-315ȮŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭĺĚěĶőħĵĔŅĶĽĶƟŅĚ
őĮĶŐĔĶĴŒĬĳŅļŅıĶĶĦĬŅ
ŁŅĶƢħŐĺĶƢȮ&Hardware 
Description Language: HDL)Ȯ
ŐĸŃŀīŇĭŅĵĺĚěĶĪňŗŀŀĔŐĭĭœħƟőħĵ
ŀŀĔŐĭĭĭĬȮField 
Programmable Gate Array 
(FPGA) 

ĽŀĭįƞŅĬĺŇĝŅ  
247-309, 247-319, 247-327 
ŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

ŀŀĔŐĭĭĶŃĭĭȮmicrocomputerȮ
őħĵŒĝƟőĮĶŐĔĶĴĳŅļŅȮC ľĶŊŀȮ
Python  

ĽŀĭįƞŅĬĺŇĝŅ 247-314, 247-
315, 247-316ȮŒĬĶŃħńĭȮC 

ŀŀĔŐĭĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴ
œħƟŐĸŃĪħĽŀĭœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247-317, 247-
310, Ȯ247-320, 247-313, 
247-321ȮŒĬĶŃħńĭȮC 

ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮ
ŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247+300,  
247-323, 247-354, 247-325 
ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ
œħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮœĴƞĬƟŀĵĔĺƞŅȮ10.Ȯ
ĝńŗĺőĴĚ 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴŏĽňŗĵĚ
ŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħėĺŅĴ
ŏĽňŗĵĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮĨŅĴŐįĬ 

4 

ŀŀĔŐĭĭĺĚěĶĶĺĴȮĶĺĴĩŉĚĽŅĴŅĶĩ
ŐĔƟĮƤĠľŅĪňŗıĭȮőħĵŒĝƟėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮ
ĽŅĴŅĶĩĻŉĔļŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅŐĪĬĪňŗ
ŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶŀŀĔŐĭĭ
ĺĚěĶĶĺĴœħƟ 

įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ 
025+2./ȮľĶŊŀȮ025+2.0ȮľĶŊŀȮ
025+2.1  

 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴŏĽňŗĵĚ
ŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħėĺŅĴ
ŏĽňŗĵĚŒĬĔŅĶ 
+ȮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮĨŅĴŐįĬȮ
ľĶŊŀ 
+ȮĪņőėĶĚĚŅĬœĴƞŏĮƦĬœĮĨŅĴŐįĬȮ
ľĶŊŀ 
+ȮĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏĮƦĬœĮ
ĨŅĴŐįĬ 

 
(2) ěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ 

 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃ
ŏėĴňȮ 

 

ĽŀĭįƞŅĬĺŇĝŅ 200-113,  
333-101, 247-102, 247-103, 
247-104, 325-107, 247-106, 
247-107 ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

ĽŀĭįƞŅĬĺŇĝŅ 247-112 ŒĬ
ĶŃħńĭȮC 

ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ ĽŀĭįƞŅĬĺŇĝŅ 200-116   ŒĬ
ĶŃħńĭȮC 

ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶ
ħŇěŇĪńĸ 

ĽŀĭįƞŅĬĺŇĝŅ 247-111,  
247-113ȮŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬ
ĝňĺŇĨĮĶŃěņĺńĬ 

ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 
890-103G1ȮŒĬĶŃħńĭȮC 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚ
ĺŇĻĺĔĶĶĴ 

ĽŀĭįƞŅĬĺŇĝŅ 247-200,  
247-201ȮŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬ
ĪŅĚĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
œĲĲƚŅ 

ĽŀĭįƞŅĬĺŇĝŅ 247-210,  
247-212, 247-213, 247-225, 
247-240, 247-245ȮŒĬĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢ
ŐĸŃľĸńĔĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢ
ĽŅĶĔŉŗĚĨńĺĬņ 

ĽŀĭįƞŅĬĺŇĝŅ 332-244 ŒĬ
ĶŃħńĭȮC 

ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃ
ėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶ
ĺńħĩŌĔĨƟŀĚȮĶĺĴĩŉĚĪņĔŅĶĪħĸŀĚ
ŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢ
ŀĵƞŅĚĩŌĔĨƟŀĚ  

ĽŀĭįƞŅĬĺŇĝŅ 247-241,  
247-242ȮŒĬĶŃħńĭȮC 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴĨƞŀŀŋĨĽŅľĔĶĶĴĔŅĶ
ĮĶŃĔŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

ĽŀĭįƞŅĬĺŇĝŅ 247-243,  
247-245 ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶ
ĪħĽŀĭĺĚěĶĶĺĴŐĸŃĽĶƟŅĚ
ŐĭĭěņĸŀĚėĺŅĴįŇħıĸŅħŏıŊŗŀ
ĪħĽŀĭĺĚěĶĶĺĴœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247-244 
ŒĬĶŃħńĭȮC 

3 

ŒĝƟŏŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚĪħĽŀĭ
œŀĞňĽńĠĠŅĦįĽĴœħƟĩŌĔĨƟŀĚȮŐĸŃ
ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶ
ĪħĽŀĭĔńĭĺĚěĶĽńĠĠŅĦįĽĴœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247-341, 247-
345, 247-343 ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺĕŀĚȮIC 
įĸįĸŇĨŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀœħƟ 
ĶĺĴĩŉĚĺŇŏėĶŅŃľƢŐĸŃėŅħĔŅĶŒĬ
ĔŅĶĶŃĭŋĨņŐľĬƞĚėĺŅĴįŇħıĸŅħœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ  
247-349ȮŒĬĶŃħńĭȮC 

ĶŃĭŋĽƞĺĬĮĶŃĔŀĭĪňŗŐĨĔĨƞŅĚĔńĬ
ĕŀĚĶŃĭĭŀńĨőĬĴńĨŇȮŏĝŊŗŀĴĨƞŀ
ŀŋĮĔĶĦƢȮI/O ĪňŗĔņľĬħŏĕƟŅĔńĭ
őĴħŌĸȮPLC ĪňŗŏľĴŅŃĽĴȮŏĨĶňĵĴ
őĮĶŐĔĶĴȮPLC ŐĸħŏħŀĶƢĽņľĶńĭ
ĔŅĶŒĝƟĚŅĬĪňŗĔņľĬħȮŐĸŃŏĸŊŀĔ

ĽŀĭįƞŅĬĺŇĝŅ 247-346,  
247-347, 247-348, 247-350, 
247-351, 247-352ȮŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

ĴŀŏĨŀĶƢœħĶĲƝŒľƟŏľĴŅŃĔńĭĔŅĶŒĝƟ
ĚŅĬĪňŗĶŃĭŋœħƟ 
ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮ
ŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247+300,  
247-323, 247-354, 247-325 
ŒĬĶŃħńĭȮC 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ
œħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮœĴƞĬƟŀĵĔĺƞŅȮ10.Ȯ
ĝńŗĺőĴĚ 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴ
ŏĽňŗĵĚŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħ
ėĺŅĴŏĽňŗĵĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮ
ĨŅĴŐįĬ 

4 

ĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ľĶŊŀĔŅĶĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮľĶŊŀĔŅĶįĸŇĨĝŇŘĬĽƞĺĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮħƟŅĬŒħħƟŅĬľĬŉŗĚȮ
ĽŅĴŅĶĩŐĔƟĮƤĠľŅĪňŗıĭȮőħĵŒĝƟ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗŏĶňĵĬĨĸŀħ
ľĸńĔĽŌĨĶȮĽŅĴŅĶĩĻŉĔļŅŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗ
ŏĕƟŅĴŅŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶ
įĸŇĨœħƟ 

įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ025+2./Ȯ
ľĶŊŀȮ025+2.0ȮľĶŊŀȮ025+2.1
  

 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴ
ŏĽňŗĵĚŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħ
ėĺŅĴŏĽňŗĵĚŒĬĔŅĶ 
+ȮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮ
ĨŅĴŐįĬȮľĶŊŀ 
+ȮĪņőėĶĚĚŅĬœĴƞŏĮƦĬœĮĨŅĴŐįĬȮ
ľĶŊŀȮ 
+ȮĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻœĴƞ
ŏĮƦĬœĮĨŅĴŐįĬ 

 
(3) ěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮȮ 

ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

1 

ŐĔƟĮƤĠľŅ ŐėĸėŌĸńĽȮĲƕĽŇĔĽƢȮŐĸŃ
ŏėĴňȮ 

 

ĽŀĭįƞŅĬĺŇĝŅ 200-113, 333-
101, 247-102, 247-103, 
247-104, 325-107, 247-106, 
247-107 ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĺńĽħŋĪŅĚħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

ĽŀĭįƞŅĬĺŇĝŅ 247-112 ŒĬ
ĶŃħńĭȮC 

ŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮ ĽŀĭįƞŅĬĺŇĝŅ 200-116   ŒĬ
ĶŃħńĭȮC 

ĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅŐĸŃĺĚěĶ
ħŇěŇĪńĸ 

ĽŀĭįƞŅĬĺŇĝŅ 247-111, 247-
113ȮŒĬĶŃħńĭȮC 

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŒĬ
ĝňĺŇĨĮĶŃěņĺńĬ 

ĽŀĭįƞŅĬĺŇĝŅȮ890-102G1, 
890-103G1ȮŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

2 

ŐĔƟĮƤĠľŅőħĵŒĝƟėĦŇĨĻŅĽĨĶƢĪŅĚ
ĺŇĻĺĔĶĶĴ 

ĽŀĭįƞŅĬĺŇĝŅ 247-200, 247-
201ȮŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŐĔƟĮƤĠľŅőħĵŒĝƟĻŅĽĨĶƢıŊŘĬģŅĬ
ĪŅĚĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
œĲĲƚŅ 

ĽŀĭįƞŅĬĺŇĝŅ 247-210, 247-
212, 247-213, 247-225 ŒĬ
ĶŃħńĭȮC 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢ
ŐĸŃľĸńĔĪņĚŅĬĕŀĚĽŇŗĚĮĶŃħŇļģƢ
ĽŅĶĔŉŗĚĨńĺĬņȮŀīŇĭŅĵőėĶĚĽĶƟŅĚȮ
ĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃȮŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴįŇħıĸŅħȮŀŋĮĔĶĦƢ
ĽŅĶĔŉŗĚĨńĺĬņĔņĸńĚœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ  
332-244 ŒĬĶŃħńĭȮC 

ŀīŇĭŅĵŏĪėőĬőĸĵňĽŃŀŅħħƟĺĵ
ĽŅĶŏėĴňĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋ
ŐĸŃĽŅĶŏėĴňĽņľĶńĭĸŇőīĔĶŅĲƖȮ
ŏĪėőĬőĸĵňĔŅĶĔńħħƟĺĵĽŅĶŏėĴňĪňŗĴň
ėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋŐĸŃĽŅĶŏėĴň
ĽņľĶńĭĔĶŃĭĺĬĔŅĶĽŃĽĴœŀŏėĴňȮ
ĶĺĴĩŉĚĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅ
ĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵň
ĽŋĠĠŅĔŅĻ 

ĽŀĭįƞŅĬĺŇĝŅ 324-251,  
324-252, 332-243 ŒĬĶŃħńĭȮC 

3 

ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔĶŃĭĺĬĔŅĶįĸŇĨ
ħƟŅĬĽŅĶĔŉŗĚĨńĺĬņœħƟ ĔĶŃĭĺĬĔŅĶ
ħƟŅĬıĸŅĽĴƞŅ ŐĸŃĪņĔŅĶĪħĸŀĚ
ŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶ
ĔŉŗĚĨńĺĬņŐĸŃĺńħĸńĔļĦŃŏĜıŅŃ
ĕŀĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 332+354,  
332-343, 332-344, ŒĬĶŃħńĭȮ
C 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ŀīŇĭŅĵŏĔňŗĵĺĔńĭĔġľĴŅĵėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 
ĶŅĵĸŃŏŀňĵħĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅ
ĴńĵȮĔŅĶĶńĭĶŌƟĩŉĚŀńĬĨĶŅĵȮĔŅĶ
ĽŊŗŀĽŅĶĩŉĚŀńĬĨĶŅĵœħƟ ĶĺĴĩŉĚĔŅĶ
ėƟĬľŅĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢȮŐĸŃ
ŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴŐĸŃĬņŏĽĬŀ
ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶ
ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

ĽŀĭįƞŅĬĺŇĝŅ 247-+371 ŒĬ
ĶŃħńĭȮC 

ŀīŇĭŅĵŐıŖėŏĔěĶŃħńĭĝŇĮȮĶŃĭĭŒĬ
ŐıŖėŏĔěȮĔŅĶŏĝŊŗŀĴŐĭĭœŁĭĶŇħȮ

ĽŀĭįƞŅĬĺŇĝŅ 332-345,  
332-346, 382-387 ŒĬĶŃħńĭȮC 
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ĝńŘĬĮƖ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

ĭĶĶěŋĳńĦĤƢĝŇĮŏĸŖĨȮĺńĽħŋĪňŗŒĝƟŒĬĔŅĶ
ľƞŀŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃŏĪėĬŇė
ĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃœħƟȮ
ĔĶŃĭĺĬĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃ
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟȮŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪħĽŀĭĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶľƞŀ
ĽŅĶĔŉŗĚĨńĺĬņ 
ĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮ
ŏĪėőĬőĸĵň AI ŐĸŃȮIoTȮŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 

ĽŀĭįƞŅĬĺŇĝŅ 247+300, 247-
323, 247-354, 247-325, 
247-372 ŒĬĶŃħńĭȮC 

įŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗȮœĴƞįƞŅĬŏĔĦĤƢȮĻŉĔļŅ
ŏıŇŗĴŏĨŇĴŐĸŃĪņĔŅĶĮĶŃŏĴŇĬŒľĴƞ
ŀňĔėĶńŘĚ 

ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ
œħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

įƞŅĬȮ025+17/ȮĔŅĶİƗĔĚŅĬ
ŀŋĨĽŅľĔĶĶĴ œĴƞĬƟŀĵĔĺƞŅȮ10.Ȯ
ĝńŗĺőĴĚ 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴ
ŏĽňŗĵĚŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħ
ėĺŅĴŏĽňŗĵĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮ
ĨŅĴŐįĬ 

4 

ħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮȮĶĺĴĩŉĚȮĽŅĴŅĶĩŐĔƟĮƤĠľŅĪňŗ
ıĭŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮőħĵŒĝƟ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗŏĶňĵĬĨĸŀħ
ľĸńĔĽŌĨĶȮĽŅĴŅĶĩĻŉĔļŅŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗ
ŏĕƟŅĴŅŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
œħƟ 

įƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮ025+2./Ȯ
ľĶŊŀȮ025+2.0ȮľĶŊŀȮ025+2.1
  

 

ĨŇħĨŅĴĮĶŃŏĴŇĬĶŃħńĭėĺŅĴ
ŏĽňŗĵĚŐĸŃĔŅĶĮƚŀĚĔńĬŐĸŃĸħ
ėĺŅĴŏĽňŗĵĚŒĬĔŅĶ 
+ȮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœĴƞŏĮƦĬœĮ
ĨŅĴŐįĬȮľĶŊŀ 
+ȮĪņőėĶĚĚŅĬœĴƞŏĮƦĬœĮĨŅĴŐįĬȮ
ľĶŊŀ 
+ȮĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻœĴƞ
ŏĮƦĬœĮĨŅĴŐįĬ 

 
ħƟŅĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĽņĶĺěįĸĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪŋĔĮƖȮ
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗĔĶŃĪĶĺĚȮŀĺ,ȮĔņľĬħȮőħĵĴňĔŅĶĮĶŃĝŋĴĕŀĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒĬĔŅĶĨŇħĨŅĴŐĸŃ 
ľŅŐĬĺĪŅĚŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĴňįĸĚŅĬŏĮƦĬœĮĨŅĴŏĔĦĤƢȮŒĬĔĶĦňĪňŗœĴƞ
ĽŅĴŅĶĩľŅŀŅěŅĶĵƢĪņľĬƟŅĪňŗįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚħńĚĬňŘ 

 +ȮĔņľĬħŒľƟŀŅěŅĶĵƢĪňŗĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĴŅĪņľĬƟŅĪňŗįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 +ȮıŇěŅĶĦŅĸħĳŅĶŃĚŅĬĽŀĬŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňŏĺĸŅĔŅĶĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
 +ȮľŅĶŊŀĔńĭėĦŃłȮŏıŊŗŀıŇěŅĶĦŅŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěņŒĬĽŅĕŅĺŇĝŅŒĔĸƟŏėňĵĚĴŅŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ħƟŅĬěņĬĺĬĬńĔĻŉĔļŅ 
 ľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶłȮŐĸŃŏıŇŗĴĝƞŀĚĪŅĚĨƞŅĚȮŕȮŒĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŒĬĔĶĦňĪňŗľĸńĔĽŌĨĶĴň 

ĬńĔĻŉĔļŅœĴƞŏĮƦĬœĮĨŅĴŐįĬĪňŗľĸńĔĽŌĨĶĔņľĬħȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚ 
 +ȮŏĮƕħĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮŒĬĶŃĭĭȮPSU NEXT U ŏıŊŗŀŏĮƦĬĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵŐĔƞįŌƟŏĶňĵĬ 
 +ȮŏĮƕħĶŅĵĺŇĝŅŒĬĸńĔļĦŃȮpre+college  
 +ȮĔŅĶěńħĽĶĶĪŋĬĔŅĶĻŉĔļŅ 
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ľĴĺħĪňŗ 9 ĶŃĭĭŐĸŃĔĸœĔĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 
1. ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

ľĸńĔĽŌĨĶłȮĴňĔŅĶŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĪňŗĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĮĶŃĔŅĻłȮĕŀĚĔĶŃĪĶĺĚȮŀĺ,Ȯ
őħĵĔĶĶĴĔŅĶĪņľĬƟŅĪňŗŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮėŋĦĳŅıĭńĦĤŇĨȮĪňŗĪņŒľƟŏĔŇħĔŅĶıńĥĬŅėŋĦĳŅı
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬħƟŅĬĨƞŅĚȮŕȮőħĵŒĝƟŐĬĺĪŅĚȮPDCA &Plan, Do, Check, Act'ȮőħĵĪŋĔĮƖĔŅĶĻŉĔļŅȮĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶœħƟĴňĔŅĶĨŇħĨŅĴıńĥĬŅĔŅĶĽĴĶĶĩĬŃĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěœħƟĺƞŅįŌƟŏĶňĵĬĽŅĴŅĶĩĭĶĶĸŋ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸńĔĽŌĨĶœħƟĺŅĚœĺƟ 

ĬņįĸĮĶŃŏĴŇĬěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĳŅėĽƞĺĬĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ 
ĔŅĶĮĶŃŏĴŇĬįĸȮĨĸŀħěĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅ 

ĪĭĪĺĬįĸĔŅĶħņŏĬŇĬĔŅĶŐĸŃěńħĪņĶŅĵĚŅĬȮAUN+QA ľĶŊŀħņŏĬŇĬĔŅĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬŀŊŗĬĪňŗ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŒľƟėĺŅĴŏľŖĬĝŀĭ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮĨŅĴėĺŅĴŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢȮľĶŊŀŀĵƞŅĚĬƟŀĵĨƟŀĚĪŋĔȮŕȮ3ȮĮƖȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶ
ŀŀĔŐĭĭľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮOBE ŐĸŃĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟėĶŀĭėĸŋĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 
ı,Ļ,Ȯ0343ȮľĶŊŀȮĜĭńĭĪňŗĴňįĸĭńĚėńĭŒĝƟĮƤěěŋĭńĬ 

ľĸńĔĽŌĨĶœħƟĴňĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶŐĸŃŏįĵŐıĶƞŒľƟĴňįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĶńĭĪĶŅĭįƞŅĬĝƞŀĚĪŅĚĨƞŅĚȮŕȮŏĝƞĬȮ
website ĕŀĚėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶȮŐįƞĬıńĭĮĶŃĝŅĽńĴıńĬīƢȮĽŊŗŀȮonline ŀŊŗĬȮŕȮŏĝƞĬ FacebookȮŏĮƦĬĨƟĬ 

 

2. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 

1) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ            
    ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭėĦŃ 

1) ěńħŏĨĶňĵĴŀŅěŅĶĵƢıňŗŏĸňŘĵĚĪňŗŏľĴŅŃĽĴŏıŊŗŀŒľƟėņĮĶŉĔļŅĨƞŅĚŕŒľƟĔńĭŀŅěŅĶĵƢŒľĴƞ 
2) ěńħľŅŀŋĮĔĶĦƢĽĬńĭĽĬŋĬĔŅĶĪņĚŅĬȮĽĩŅĬĪňŗȮŐĸŃŏėĶŊŗŀĚĴŊŀĔŅĶĪņĺŇěńĵȮŏıŊŗŀŏĮƦĬįĸńĔħńĬŒľƟŀŅěŅĶĵƢĽŅĴŅĶĩ
ĽĶƟŅĚįĸĚŅĬŒĬĝƞĺĚŏĺĸŅŏĶŇŗĴĨƟĬĚŅĬ 

 
3. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

3,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 ĔŅĶıńĥĬŅĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
 1'Ȯ ěńħŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅıŊŘĬģŅĬ 
  ĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňıȮĔŅĶĽŀĬŐĭĭȮactive learning 
 2'Ȯ ĴňőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚėĶŀĭėĸŋĴĪńĔļŃ 
  ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕńŘĬıŊŘĬģŅĬȮŐĸŃĕńŘĬĽŌĚȮĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
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 ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
1) ĴňĔŅĶĽŃĪƟŀĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬěŅĔĬńĔĻŉĔļŅȮŐĸŃȮįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĶŅĵĺŇĝŅĪňŗĽŀĬȮ
ŏıŊŗŀŒľƟŏĔŇħĔŅĶıńĥĬŅŏĪėĬŇėĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃȮĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅ
ĪňŗľĴŋĬŏĺňĵĬŏĮĸňŗĵĬœĮŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 

1,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
 ĔŅĶıńĥĬŅŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
 1'Ȯ ĴľŅĺŇĪĵŅĸńĵŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 
 2'Ȯ ĴľŅĺŇĪĵŅĸńĵĴňőėĶĚĔŅĶıńĥĬŅįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶŒľƟĪŋĬĽĬńĭĽĬŋĬŏĚŇĬėƞŅŒĝƟěƞŅĵ

   ĶŅĵŏħŊŀĬĽņľĶńĭįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗĬņŏĽĬŀįĸĚŅĬıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪņĺŇěńĵ 
 ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 

1) ėĦŃŐĸŃĽŅĕŅĺŇĝŅĽƞĚŏĽĶŇĴħƟŅĬĪŋĬŒľƟŀŅěŅĶĵƢœĮŏĕƟŅĶƞĺĴėĦŃĺŇěńĵŐĸŃĔĸŋƞĴĺŇěńĵĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵ
ľĶŊŀȮĨƞŅĚĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀĽĶƟŅĚŏėĶŊŀĕƞŅĵȮŐĸŃȮĪņėĺŅĴĶŌƟěńĔĔńĭŀŅěŅĶĵƢĪňŗĪņĚŅĬŒĬħƟŅĬŏħňĵĺĔńĬȮľĶŊŀȮ
ĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀėĺŅĴĶƞĺĴĴŊŀĪňŗħňŒĬŀĬŅėĨ 

2) ėĦŃĽĬńĭĽĬŋĬĪŋĬľĶŊŀėĺŅĴĶƞĺĴĴŊŀŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬŀŅěŅĶĵƢœĮĪņĚŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀĪņ
őėĶĚĚŅĬĔńĭŀŋĨĽŅľĔĶĶĴŏıŊŗŀŒľƟŀŅěŅĶĵƢœħƟŏĶňĵĬĶŌƟėĺŅĴĪńĬĽĴńĵĕŀĚŀŋĨĽŅľĔĶĶĴĪňŗĴňŀĵŌƞ 
 

4. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
 ĔŅĶıńĥĬŅĶŃħńĭėĦŃȮ-ȮľĸńĔĽŌĨĶ 

1) ėĦŃŐĸŃĽŅĕŅĺŇĝŅĽƞĚŏĽĶŇĴħƟŅĬĪŋĬŒľƟĭŋėĸŅĔĶœĮŏĕƟŅĶƞĺĴėĦŃĺŇěńĵŐĸŃĔĸŋƞĴĺŇěńĵĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵȮ
ľĶŊŀȮĨƞŅĚĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀĽĶƟŅĚŏėĶŊŀĕƞŅĵȮŐĸŃȮĪņėĺŅĴĶŌƟěńĔĔńĭŀŅěŅĶĵƢĪňŗĪņĚŅĬŒĬħƟŅĬŏħňĵĺĔńĬȮľĶŊŀȮ
ĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀėĺŅĴĶƞĺĴĴŊŀĪňŗħňŒĬŀĬŅėĨ 

 

5. ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬ 
  ľĸńĔĽŌĨĶłȮĴňĔĶŃĭĺĬĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮőħĵĴňĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪņľĬƟŅĪňŗŏĮƦĬĔĶĶĴĔŅĶěńħĔŅĶ
ĕƟŀĶƟŀĚŏĶňĵĬȮĞŉŗĚĴňĝƞŀĚĪŅĚĔŅĶĶńĭŐěƟĚĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬȮe+mail ĕŀĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶľĶŊŀĮĶŃīŅĬ
ľĸńĔĽŌĨĶľĶŊŀĭńĬĪŉĔĕƟŀėĺŅĴȮŏĮƦĬĨƟĬȮȮőħĵĴňĔŅĶħņŏĬŇĬĔŅĶħńĚĬňŘ 

   +ȮĶńĭĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬĝƞŀĚĪŅĚĨƞŅĚȮŕ 
   +ȮıŇěŅĶĦŅĕƟŀĶƟŀĚŏĶňĵĬĺƞŅĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕľĶŊŀœĴƞ 
   +ȮŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐěƟĚœĮĵńĚįŌƟĪňŗ
ŏĔňŗĵĺĕƟŀĚŒľƟħņŏĬŇĬĔŅĶŐĔƟœĕȮŐĸƟĺŐěƟĚįĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 

   +ȮŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶœĴƞĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃĽŅĬĔńĭ
įŌƟĭĶŇľŅĶĶŃħńĭėĦŃľĶŊŀľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŒľƟıŇěŅĶĦŅŐĔƟœĕȮŐĸƟĺŐěƟĚįĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 
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ĳŅėįĬĺĔ 
 
ĔȮĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟ 
ȮȮȮĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ĕȮĨŅĶŅĚŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭȮKnowledge/Attitude/Skill 
ėȮĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅĔńĭȮKnowledge/Attitude/Skill 
ĚȮŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ȮȮȮŐĭĭŏĝŇĚĶŋĔȮ&active learning) 
ěȮĕƟŀĴŌĸĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning : WIL) 
ĜȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 
ĝȮĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
ĞȮĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪŋĔėĬ 
ĠȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňŐĸŃĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨȮı,Ļ,0341 
ġȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 

 
 Ȯ 
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ĳŅėįĬĺĔȮȮĔ 
 

ĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
 

ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
Vision ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŐľƞĚėŋĦėƞŅŏıŊŗŀĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĶŃħńĭŐĬĺľĬƟŅĕŀĚőĸĔ 

P P P P P P 

Mission 1 ĕŀĚĴľŅĺŇĪĵŅĸńĵ       
ıńĬīĔŇěȮ/ȮĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬņĪŅĚĺŇĝŅĔŅĶŐĸŃĬĺńĨĔĶĶĴȮ 
őħĵĴňĔŅĶĺŇěńĵŏĮƦĬģŅĬŏıŊŗŀĔŅĶıńĥĬŅĳŅėŒĨƟȮŐĸŃĮĶŃŏĪĻȮŏĝŊŗŀĴőĵĚĽŌƞĽńĚėĴȮŐĸŃŏėĶŊŀĕƞŅĵĽŅĔĸ 

P P P P P P 

ıńĬīĔŇěȮ0ȮĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňĽĴĶĶĩĬŃȮĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
ĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃŐĸŃĴňĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮ0/ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ 
ĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇ 

P P P P P P 

ıńĬīĔŇěȮ1ȮıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴģŅĬėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴ 
ŐĸŃľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀıńĥĬŅĽŌƞėĺŅĴĵńŗĚĵŊĬŐĸŃĶƞĺĴĽĶƟŅĚĽńĚėĴŐľƞĚőŀĔŅĽ 
ŐĸŃėĺŅĴŏĮƦĬīĶĶĴ 

P P P P P P 

ŀńĨĸńĔļĦƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ȮȮȮȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃ 

P P P P P P 

įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĕŀĚĴľŅĺŇĪĵŅĸńĵȮ&GE) 
ȮȮ/,ȮĽŅĴŅĶĩŒĝƟŏľĨŋįĸŒĬĔŅĶŐĵĔŐĵŃȮŏĝŊŗŀĴńŗĬŐĸŃĶŌƟėŋĦėƞŅŒĬĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 
ȮȮ0,ȮĴňĺŇĬńĵŐĸŃħņĶĚĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 
ȮȮ1,ȮĴňĪńĔļŃėŇħĺŇŏėĶŅŃľƢȮėŇħŏĝŇĚĺŇıŅĔĵƢĭĬıŊŘĬģŅĬĕŀĚėĺŅĴĶŌƟŏĪƞŅĪńĬȮŏľĨŋŐĸŃįĸ 
ȮȮ2,ȮĴňĪńĔļŃŏĝŇĚĽńĚŏėĶŅŃľƢȮėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴȮŒľƟĪńĬĨƞŀĔŅĶ 
ȮȮȮȮȮŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
ȮȮ3,ȮĴňėĺŅĴĶŌƟŐĸŃĨĶŃľĬńĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃĔŅĶĽĶƟŅĚŀŅĝňı 
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ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
ȮȮ4,ȮĴňěŇĨĽŅīŅĶĦŃȮŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚȮŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħĨƞŀȮĝŋĴĝĬȮ 
ȮȮȮȮȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
ȮȮ5,ȮŏĕƟŅŒěŐĸŃĵŀĴĶńĭŒĬıľŋĺńĥĬīĶĶĴȮĶƞĺĴŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮŒĬģŅĬŃ 
ȮȮȮȮȮȮıĸŏĴŊŀĚĪňŗħň 
ȮȮ6,ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŐĸŃŏĸŊŀĔŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴŒĬĔŅĶŐĔƟĮƤĠľŅ 
ȮȮ7,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĽŊĭėƟĬȮŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵ 
Ȯ/.,ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅĽŅĔĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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 P 
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P 

Vision ĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĽĶƟŅĚĺŇĻĺĔĶĪňŗĴňĻńĔĵĳŅıŐĸŃĬĺńĨĔĶĶĴĶŃħńĭĽŅĔĸ 

P P P   P 

Mission ĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ       
ȮȮ/'ȮįĸŇĨĺŇĻĺĔĶĪňŗĴňĪńĻĬėĨŇĪňŗħňȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĶŃħńĭĽŅĔĸ 
ȮȮ0'ȮĽĶƟŅĚȮĭŌĶĦŅĔŅĶȮŐĸŃŏįĵŐıĶƞȮŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴĪňŗıńĥĬŅĻńĔĵĳŅıĕŀĚĳŅėŒĨƟŐĸŃŏĝŊŗŀĴőĵĚĽŌƞ 
ȮȮȮȮȮĽŅĔĸ 
ȮȮ1'ȮĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
ȮȮ2'ȮĽĶƟŅĚĶŃĭĭĭĶŇľŅĶĪĶńıĵŅĔĶŏıŊŗŀıŉŗĚıŅĨńĺŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 

P 
P 

P 
P 
 
P 
P 

P 
P 
 
P 
P 

 
 
 
 
P 

P P 
P 
 
P 
P 

Stakeholder Need 1(8ȮŏėĶŊŀĕƞŅĵĳŅėŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻȮ 
/'ȮĭĶŇļńĪȮŀĬŅĸŖŀĔȮħňœĺŏĞĽȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
0Ȯ'ȮĭĶŇļńĪȮŏħĸĨƟŅȮŀňŏĸėőĪĶĬŇėĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
1Ȯ'ȮĭĶŇļńĪȮŁŅĬŅœĴőėĶŀŇŏĸŖėőĪĶĬŇėĽȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
2'ȮĭĶŇļńĪȮŁŅĬŅȮŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&ŀĵŋīĵŅ'ȮěņĔńħȮ 
3'ȮĭĶŇļńĪȮŀŇĬĲƕĬňŀŀĬȮŏĪėőĬőĸĵňĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
4'ȮĭĶŇļńĪȮĞŇĸŇėŀĬȮėĶŅĲĪƢȮŏĪėőĬőĸĵňȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
5'ȮĭĶŇļńĪȮĬŇĝĝŇĬőĭȮœĴőėĶȮħňœĺĞĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěŜŅĔńħȮ 

P P P P P P 



79 

 

ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
6'ȮĭĶŇļńĪȮĮĨĪ,ȮěņĔńħȮ&ĴľŅĝĬ' 
ĨƟŀĚĔŅĶĺŇĻĺĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňėŋĦĳŅıĽŌĚĨŀĭőěĪĵƢŐĸŃŏĪƞŅĪńĬĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėŀŋĨĽŅľĔĶĶĴȮėĶŀĭėĸŋĴĪńŘĚȮValue Chain ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢȮœħƟŐĔƞȮĔŅĶŀŀĔŐĭĭ
ĺĚěĶĶĺĴȮ&Integrated Circuit (IC) Design) ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor Fabrication) 
ŐĸŃĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor Assembly and Testing) 
Stakeholder Need 2(8ȮĶńģĭŅĸ 
ĔŅĶĽĶƟŅĚįĸĔĶŃĪĭȮ&Impact) ŒľƟĔńĭĮĶŃŏĪĻȮŏıŊŗŀĮƚŀĬĺŇĻĺĔĶŏĕƟŅĽŌƞŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢĞŉŗĚŏĮƦĬȮ
New Growth Engine ĕŀĚĮĶŃŏĪĻĪňŗŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŐĸŃĴňĴŌĸėƞŅĽŌĚȮĶĺĴĩŉĚĔŅĶĶŀĚĶńĭĔŅĶħŉĚħŌħĔŅĶ
ĸĚĪŋĬěŅĔĨƞŅĚĮĶŃŏĪĻ 

P P P P P P 

Stakeholder Need 3(8ȮŏėĶŊŀĕƞŅĵĴľŅĺŇĪĵŅĸńĵĪňŗĴňėĺŅĴĶƞĺĴĴŊŀŐĭĭȮUniversity Consortium  
1) ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮ 
2) ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
3) ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 
4) ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
5) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
6) ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
7) ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 
8) ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
9) ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅ 
10) ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
11) ĽĩŅĭńĬĔŅĶěńħĔŅĶĮƤĠĠŅĳŇĺńĥĬƢ 
12) ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĴľŅĬėĶ 

P P P P P P 
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ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO6 

&ŐįĬĽľĔŇěĻŉĔļŅ' 
13) ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 
14) ĽĩŅĭńĬŏĪėőĬőĸĵňœĪĵ+ĠňŗĮŋƙĬȮ&Thai-Nichi Institute of Technology) 

ŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅȮĳŅėŏŀĔĝĬȮŐĸŃľĬƞĺĵĚŅĬĶńģĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬħƟŅĬĬňŘȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞŀĵƞŅĚěņĔńħĶƞĺĴĔńĬĪņŒľƟĽŅĴŅĶĩįĸŇĨĔņĸńĚėĬ
ĽĴĶĶĩĬŃĽŌĚĪňŗĴňėŋĦĳŅıŐĸŃĴňěņĬĺĬĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴħƟŅĬŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢĪňŗĔņĸńĚĕĵŅĵĨńĺĪńŘĚŒĬĮĶŃŏĪĻŐĸŃŒĬĶŃħńĭőĸĔ 
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ĳŅėįĬĺĔȮȮĕ 
 

ĨŅĶŅĚŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭȮKnowledge -ȮAttitude -ȮSkillȮ&K A S' 
 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 
&PLOs' 

Knowledge  
&Cognitive' 

Attitude 
&Affective' 

Skill 
&Psychomotor' 

PLO1ȮŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀȮĮĶŃĔŀĭŐĸŃ
ĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀįĸŇĨĝŇŘĬĽƞĺĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ 

K1-K8 General Knowledge and Sciences 
K9-K16 Applied Mathematics and Computers 
K17-K24 Fundamentals Semiconductor 
Engineering 
KD1-KD12 Integrated Circuit Design 
KT1-KT12 Semiconductor Assembly and Testing 
KF1-KF12 Semiconductor Fabrication 

A1 Responsibility 
ėĺŅĴĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭ 
ȮA2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

S1 Teamwork and Collaboration 
ĔŅĶĪņĚŅĬĔńĭėĬľĸŅĔľĸŅĵ 
S2 Communication/Language Skills 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮ
ŏĕňĵĬ 
S3 Operation Skills 
ĪńĔļŃŒĬĔŅĶħņŏĬŇĬĔŅĶĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ
ŐĸŃȮőĮĶŐĔĶĴĨƞŅĚ ŕ ŒĬĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮľĶŊŀȮ
ĕƟŀĽĶŋĮĨƞŅĚŕ 

PLO2ȮŐĔƟĮƤĠľŅĪňŗıĭŒĬĔĶŃĭĺĬĔŅĶĪņĚŅĬ

ŏĜıŅŃĪŅĚĨŅĴŐĕĬĚĪňŗěĭĔŅĶĻŉĔļŅ 
 

K7 Logical Thinking and Systematic Problem 
Solving 
KD1-KD12 Integrated Circuit Design 
KT1-KT12 Semiconductor Assembly and Testing 
KF1-KF12 Semiconductor Fabrication 

A1 Responsibility 
ėĺŅĴĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭ 
ȮA2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

S2 Communication/Language Skills 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮ
ŏĕňĵĬ 
S3 Operation Skills 
ĪńĔļŃŒĬĔŅĶħņŏĬŇĬĔŅĶĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ
ŐĸŃȮőĮĶŐĔĶĴĨƞŅĚ ŕ ŒĬĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮľĶŊŀȮ
ĕƟŀĽĶŋĮĨƞŅĚŕ 

PLO1ȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗŏĕƟŅĴŅ

ŐĪĬĪňŗŏĪėőĬőĸĵňŏħŇĴŒĬĔŅĶĪņĚŅĬħƟŅĬŏĞĴŇėŀĬ

ħńĔŏĨŀĶƢ 
 

K7 Logical Thinking and Systematic Problem 
Solving 
KD1-KD12 Integrated Circuit Design 
KT1-KT12 Semiconductor Assembly and Testing 
KF1-KF12 Semiconductor Fabrication 

A2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ 

S3 Operation Skills 
ĪńĔļŃŒĬĔŅĶħņŏĬŇĬĔŅĶĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ
ŐĸŃȮőĮĶŐĔĶĴĨƞŅĚ ŕ ŒĬĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮľĶŊŀȮ
ĕƟŀĽĶŋĮĨƞŅĚ ŕ 

PLO4 ŐĽħĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵȮŐĸŃĩŊŀ

ĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

K1 General Engineering 
K2 Laws, Standards, and Regulations 

A1 Responsibility 
ėĺŅĴĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭ 

S1 Teamwork and Collaboration 
ĔŅĶĪņĚŅĬĔńĭėĬľĸŅĔľĸŅĵ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 
&PLOs' 

Knowledge  
&Cognitive' 

Attitude 
&Affective' 

Skill 
&Psychomotor' 

 ȮA2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

S2 Communication/Language Skills 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮ
ŏĕňĵĬ 

PLO5 ĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ

ŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

K7 Logical Thinking and Systematic Problem 
Solving 
K8 Information Technology 

A1 Responsibility 
ėĺŅĴĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭ 
ȮA2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

S1 Teamwork and Collaboration 
ĔŅĶĪņĚŅĬĔńĭėĬľĸŅĔľĸŅĵ 
S2 Communication/Language Skills 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮ
ŏĕňĵĬ 

PLO6 ĮĢŇĭńĨŇĚŅĬħƟŅĬŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀ
ħƟŅĬĔŅĶĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀ
ĔŅĶĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶ
įĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀħƟŅĬħŌŐĸ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ &ŐįĬĽľĔŇěĻŉĔļŅ' 

K1-K8 General Knowledge and Sciences 
K9-K16 Applied Mathematics and Computers 
K17-K24 Fundamentals Semiconductor 
Engineering 
KD1-KD12 Integrated Circuit Design 
KT1-KT12 Semiconductor Assembly and Testing 
KF1-KF12 Semiconductor Fabrication 

A1 Responsibility 
ėĺŅĴĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭ 
ȮA2 Adaptable 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮĵŊħľĵŋƞĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
A3 Perseverance 
ėĺŅĴŀħĪĬȮĴŅĬŃĨƞŀŀŋĮĽĶĶė 

S1 Teamwork and Collaboration 
ĔŅĶĪņĚŅĬĔńĭėĬľĸŅĔľĸŅĵ 
S2 Communication/Language Skills 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮ
ŏĕňĵĬ 
S3 Operation Skills 
ĪńĔļŃŒĬĔŅĶħņŏĬŇĬĔŅĶĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ
ŐĸŃȮőĮĶŐĔĶĴĨƞŅĚŕŒĬĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮľĶŊŀȮ
ĕƟŀĽĶŋĮĨƞŅĚŕ 

    
    ľĴŅĵŏľĨŋȮȮȮ K1-8 ėŊŀȮGeneral KnowledgeȮand Sciences 

  K9-16 ėŊŀȮApplied Mathematics and Computers Knowledge 
  K17-25 ėŊŀȮFundamentals Semiconductor Engineering Knowledge 
  KD1-KD12 ėŊŀ Integrated Circuit Design Knowledge 
  KT1-KT12  ėŊŀ Semiconductor Assembly and Testing Knowledge  
  KF1-KF12 ėŊŀ Semiconductor Fabrication Knowledge 
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ĨŅĶŅĚŐĽħĚėĺŅĴľĴŅĵ KnowledgeȮK1-K24 
 

 
General Knowledge 

and Sciences 
 Applied Mathematics and 

Computers 
 Fundamentals 

Semiconductor Engineering 
K1 General Engineering K9 Basic Mathematics K17 Electric and Electronic Circuits 
K2 Laws, Standards, and Regulations K10 Calculus K18 Semiconductor Devices 
K3 Physics K11 Differential Equations K19 Digital Logic and Circuits 
K4 Chemistry K12 Vector Calculus K20 Basic Communication Systems 
K5 Materials K13 Linear Algebra K21 Electromagnetic Field 
K6 Mechanics K14 Statistics and Probability K22 Semiconductor Manufacturing 
K7 Logical Thinking and Systematic Problem Solving K15 AI and machine learning K23 Measurements and Instruments 
K8 Information Technology K16 Computer Programming K24 Signals and Systems 

 
 
 

ĨŅĶŅĚŐĽħĚėĺŅĴľĴŅĵ KnowledgeȮKD, KT, KF 
 

Integrated Circuit Design  
Semiconductor Assembly and 

Testing 
 

Semiconductor Fabrication 

KD1 Algorithm KT1 Control Systems KF1 Chemicals for Semiconductors 
KD2 Solid+StateȮDevices and Circuits KT2 Quality Control and Six Sigma KF2 Electrochemistry Process for 

Semiconductor 
KD3 Discrete-Time Signals and Systems  KT3 VLSI Testing KF3 Thin-Film and Vacuum Technology 
KD4 Digital Controller Design KT4 Design For Testability KF4 Material Analysis and Device 

Characterization Techniques 
KD5 Computer Organization KT5 Reliability and Failure Analysis KF5 Semiconductor Manufacturing Process 
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Integrated Circuit Design  

Semiconductor Assembly and 
Testing 

 
Semiconductor Fabrication 

KD6 VLSI Design KT6 Automation Systems for Electronics 
Manufacturing 

KF6 Plasma Processing 

KD7 Complex Analysis KT7 Semiconductor Assembly, Packaging 
and Testing 

KF7 Semiconductor Process Technology 

KD8 Quantum Mechanics KT8 Semiconductor Packaging Materials KF8 Quality Control 
KD9 System on Chip KT9 Electronics Manufacturing Processes KF9 Data Analytics 
KD10 Power Electronics, Electronic Circuits 

and Systems 
KT10 Operation Research KF10 Engineering Statistics and Experimental 

Technique 
KD11 Analysis and Design of Digital CMOS 

Integrated Circuits 
KT11 Data Science KF11 Heat Transfer for IC Fabrication 

KD12 Analysis and Design of Analog CMOS 
Integrated Circuits 

KT12 PCB Design and Manufacturing KF12 Semiconductor Factory Technology 
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ĳŅėįĬĺĔȮȮė 
 

ĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅĔńĭȮKnowledge-Attitude-Skill 
 

ĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮ&Module'Ȯ&ĩƟŅĴň' 
&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' 

Knowledge-Attitude-Skill 

200-113 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 1Ȯ&(3)+0+6' K3   A1   A2   S2 
333-101 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ /Ȯ&0+3+0' K3   A1   A2   S2   S3 
247+102 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 1Ȯ&(3)+0+6' K3   A1   A2   S2  S3 
247+103 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ /Ȯ&0+3+0' K3   K23  A1   A2   S2   S3 
247-104 ŏėĴňĪńŗĺœĮȮ 1Ȯ&(3)+0+6' K4   A1   A2   S2 
325-107 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1Ȯ&0+2+1' K4   A1   A2   S2   S3 
247+106 ŐėĸėŌĸńĽȮ1 1Ȯ&(3)+0+6' K9   K10   A1   A2   S2 
247+107 ŐėĸėŌĸńĽȮ0 1Ȯ&(3)+0+6' K9   K10   A1   A2   S2  S3 
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 1Ȯ&(3)+0+6' K12   A1   A2   S2 
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 1Ȯ&(3)+0+6' K13   A1   A2   S2 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 1Ȯ&(3)+0+6' K14   K15   A1   A2   S2 
200-116   ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 3Ȯ&(2)+2+5' K16   A1   A2   S2   S3 
247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1Ȯ&(3)+0+6' K17   A1   A2   S2    
247-112 ŐĬŃĬņĺńĽħŋĬŅőĬ 1Ȯ&(3)+0+6' K1   K18   A1   A2   S2    
247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 1&&0'+0+3' K19   A1   A2   S2    
247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' K17   K23   A1   A2   S2    
247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 1&&0'+0+3' K18   K22   A1   A2   S2    
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ĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮ&Module'Ȯ&ĩƟŅĴň' 
&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' 

Knowledge-Attitude-Skill 

247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 1Ȯ&(3)+0+6' K24   A1   A2   S2    
247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 1Ȯ&(3)+0+6' K21   A1   A2   S2    
332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' K24   A1   A2   S2    
247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&.+0+/' K1   KD1-12   KT1-12   KF1-12    A1   A2   A3   S1   S2   S3 
247+17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ œĴƞĬƟŀĵĔĺƞŅȮ

10.ȮĝńŗĺőĴĚ 
K1   KD1-12   KT1-12   KF1-12    A1   A2   A3   S1   S2   S3 

247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1Ȯ&(3)+0+6' KD1   A1   A2   S2   S3 
247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 1Ȯ&.+4+1' K19   A1   A2   S2   S3 
247+223 ĺĚěĶőĞĸŇħŏĽĨĪ 1Ȯ&(3)+0+6' KD2   A1   A2   S2   S3 
247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 1Ȯ&(3)+0+6' K23   A1   A2   S2   S3 
247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 1Ȯ&.+4+1' K16   KD5   A1   A2   S2   S3 
247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 1Ȯ&(3)+0+6' KD3   KD4   A1   A2   S2   S3 
247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 1Ȯ&(3)+0+6' K20   A1   A2   S2  
247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 1Ȯ&(3)+0+6' KD5   A1   A2   S2  
247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 3 ((2)-2-5) KD6   A1   A2   S2   S3 
247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' KD7   A1   A2   S2 
247+308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽ 3Ȯ&(3)+0+6' KD12   A1   A2   S2   S3 
332+399 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭĺŇĻĺĔĶ 3Ȯ&(3)+0+6' KD8   A1   A2   S2 
247+309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ 3Ȯ&(3)+0+6' KD11   A1   A2   S2   S3 
247+310 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴ 3Ȯ&(3)+0+6' KD11   KD12   A1   A2   S2   S3 
247+311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 3Ȯ&(3)+0+6' KD2 KD10   K18   A1   A2   S2   S3 
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Knowledge-Attitude-Skill 

247+312 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' K18   A1   A2   S2    
247+313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 3Ȯ&(3)+0+6' KT4   A1   A2   S2   S3 
247+314 ĶŃĭĭİƤĚĨńĺ 3Ȯ&(3)+0+6' K16   KD5   A1   A2   S2   S3 
247+315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3Ȯ&(3)+0+6' KD5   A1   A2   S2    
247+316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 3Ȯ&(3)+0+6' K23   KD10   A1   A2   S2   S3 
247+317 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 3Ȯ&(3)+0+6' KD10   KD12   A1   A2   S2   S3 
247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 1Ȯ&(3)+0+6' KT2   A1   A2   S2   S3 
247+319 ĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸĪňŗĞńĭĞƟŀĬ 3Ȯ&(3)+0+6' KD9   KD10   A1   A2   S2   S3 
247+320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 3Ȯ&(3)+0+6' KD9   KD11   A1   A2   S2   S3 
247+321 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 3Ȯ&(3)+0+6' KD6   KD11   KD12   A1   A2   S2   S3 
247+322 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' KD2   KD6    A1   A2   S2   S3 
247+323 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3Ȯ&(3)+0+6' K8   K16   A1   A2   S2   S3 
247+324 

 
ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħ
ŐĭĭĝŅĠĜĸŅħ 

3Ȯ&(3)+0+6' K21   K23   KD10   A1   A2   S2   S3 

247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' K15   A1   A2   S2   S3 
247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 3Ȯ&(3)+0+6' KD9   A1   A2   S2   S3 
247+328 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' KD1-KD12   A1   A2   S2   S3 
247+329 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' KD1-KD12   A1   A2   S2   S3 
247+240 ĶŃĭĭėĺĭėŋĴ 1Ȯ&(3)+0+6' KT1   A1   A2   S2   S3 
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ /Ȯ&.+1+.' KD2   KD10   A1   A2   S2   S3 
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+.' KD2   KD10   A1   A2   S2   S3 
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Knowledge-Attitude-Skill 

247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 1&&1'+.+4' K2   A1   A2   S2    
247+244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' KT3   KT17    A1   A2   S2   S3 
247-245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 1Ȯ&(3)+0+6' KT12   A1   A2   S2    
247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 2Ȯ&0+4+2' KD10   KD11   KD12   A1   A2   S2   S3 
247+343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' KT3   KT17    A1   A2   S2   S3 
247+345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 3 &0+6+3' KT3   KT17    K23 A1   A2   S2   S3 
247+346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 3 &(2)+2+5' KT2   KT6  KT8  KT9  KT12  A1   A2   S2   S3 
247+347 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 3 &(2)+2+5' KT2   KT5   KT7  KT11   A1   A2   S2   S3 
247+348 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĔŀĭ 3 &0+6+3' KT2   KT5-12    A1   A2   S2   S3 
247+349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 1Ȯ&(3)+0+6' KT5   A1   A2   S2   S3 
247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' KT6   A1   A2   S2   S3 
247+351 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' KT6-12 A1   A2   S2    
247+352 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&.+4+1' KT6-12 K23  A1   A2   S2   S3 
247+354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' K15   A1   A2   S2   S3 
247+356 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 3Ȯ&(3)+0+6' KD10   KD12   A1   A2   S2   S3 
247+358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' KT6  KT9  KT10   A1   A2   S2   S3 
247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 3Ȯ&(3)+0+6' KT10   A1   A2   S2   S3 
247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' KT11   A1   A2   S2   S3 
247+361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 3Ȯ&(3)+0+6' KT12   A1   A2   S2   S3 
247+362 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' K16   A1   A2   S2   S3 
247+363 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 3Ȯ&(3)+0+6' K8   K16   A1   A2   S2   S3 
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Knowledge-Attitude-Skill 

247+364 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 3Ȯ&(3)+0+6' KT6   KT9   A1   A2   S2   S3 
247+365 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 3Ȯ&(3)+0+6' KT7  KT12   A1   A2   S2   S3 
247+366 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 3Ȯ&(3)+0+6' KT10-12   A1   A2   S2   S3 
324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&(3)+0+6' KF1   A1   A2   S2   S3 
324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&(3)+0+6' KF2   A1   A2   S2   S3 
332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 1Ȯ&(3)+0+6' KF3   A1   A2   S2   S3 
316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚ

ĨńĺĬņ 
1Ȯ&(3)+0+6' KF4   A1   A2   S2   S3 

332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 3(0-6-3) KF5   A1   A2   S2   S3 
247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 3((3)-0-6) K2   A1   A2   S2    
332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 3((3)-0-6) KF6   A1   A2   S2    
332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 3Ȯ&0+6+3' KF7   A1   A2   S2    
247+372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃŏĪėĬŇėĪŅĚĔŅĶĪħĸŀĚ 3((3)-0-6) KF10   A1   A2   S2    
332-345 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀĪħĽŀĭ 3Ȯ&(3)+0+6' KT7   KT8   KT10  A1   A2   S2   S3 
332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' KT8    KT9    A1   A2   S2    
332-347 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭ 3Ȯ&0+6+3' KT7    KT8    A1   A2   S2   S3 
332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň 3Ȯ&(3)+0+6' KF11   A1   A2   S2    
332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 3Ȯ&(3)+0+6' KF12   A1   A2   S2    
332+388 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' KF1-5   A1   A2   S2    
332+389 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' KF1-12   A1   A2   S2   S3 
247+401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 6 &0+18+0' K1-K24 KD1-KD12 KT1-KT12 KF1-KF12 A1 A2 S1 S2 S3 
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Knowledge-Attitude-Skill 

247+402 ĽľĔŇěĻŉĔļŅ 6 (0-36-0) K1-K24 KD1-KD12 KT1-KT12 KF1-KF12 A1 A2 A3 S1 S2 S3 
247+403 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 4&&4'+.+/0' KD1-KD12 KT1-KT12 KF1-KF12 A1 A2 S1 S2 S3 
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ĳŅėįĬĺĔȮȮĚ 
 

ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ěņĬĺĬĶŅĵĺŇĝŅĪńŘĚľĴħĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶ 111ȮȮĶŅĵĺŇĝŅ  
ěņĬĺĬĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' 111ȮȮĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃ 100ȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮȮȮ 
ěņĬĺĬĶŅĵĺŇĝŅĪňŗœĴƞœħƟěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' 0ȮȮĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃ 0ȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮȮȮ 
ĽĶŋĮěņĬĺĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃȮĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning'ȮȮȮȮ 7.ȮȮĶŅĵĺŇĝŅ  

 

ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

GE 1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 0 10 case based, scenario based 40 + 50 /..  

GE 2 ĔŅĶıńĥĬŅėĺŅĴėŇħ 0 10 case based, scenario based 40 + 50 /..  
GE 8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0 10 case based, scenario based 40 + 50 /..  
200-113 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
333-101 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ /Ȯ&0+3+0' 0 10 case based, team based 80 10 0 100  
247+102 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+103 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶ

œĲĲƚŅ 
/Ȯ&0+3+0' 0 10 case based, team based 80 10 0 100  

247-104 ŏėĴňĪńŗĺœĮȮ 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

325-107 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1Ȯ&0+2+1' 0 10 case based, team based 80 10 0 100  
247+106 ŐėĸėŌĸńĽȮ1 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+107 ŐėĸėŌĸńĽȮ0 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+201 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭ

ĺŇĻĺĔĶ 
1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  

200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽņľĶńĭĺŇĻĺĔĶ 

3Ȯ&(2)+2+5' 0 20 case based, scenario based 40 + 40 /..  

247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247-112 ŐĬŃĬņĺńĽħŋĬŅőĬ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 1&&0'+0+3' 0 20 case based, scenario based 40 + 40 /..  
247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 1&&0'+0+3' 0 20 case based, scenario based 40 + 40 /..  
247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  
247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&.+0+/' 0 20 case based, scenario based 60 20 0 100  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

247+17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ œĴƞĬƟŀĵĔĺƞŅȮ
320 ĝńŗĺőĴĚ 

20 20 case based, team based, 
scenario based 

 50 10 0 100  

247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 1Ȯ&.+4+1' 0 10 case based, team based 80 10 0 100  
247+223 ĺĚěĶőĞĸŇħŏĽĨĪ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬ

œĴőėĶėŀĴıŇĺŏĨŀĶƢ 
1Ȯ&.+4+1' 0 10 case based 80 10 0 100  

247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚ
ŐĭĭěņĸŀĚ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 3 ((2)-2-5) 0 20 case based, scenario based 40 + 40 /..  
247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀ

ĬŅĸŖŀĔĞňĴŀĽ 
3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

332+399 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭĺŇĻĺĔĶ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴ

ħŇěŇĪńĸ 
3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

247+310 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦ
įĽĴ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+312 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

 
247+314 ĶŃĭĭİƤĚĨńĺ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+317 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+319 ĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸĪňŗĞńĭĞƟŀĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+321 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+322 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚ

ĺĚěĶĶĺĴ 
3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+323 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

247+324 
 

ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶ
ĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħŐĭĭĝŅĠ
ĜĸŅħ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+328 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶ

ĶĺĴ 
3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+329 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+240 ĶŃĭĭėĺĭėŋĴ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ /Ȯ&.+1+.' 0 10 case based, team based 80 10 0 100  
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+.' 0 10 case based, team based 80 10 0 100  
247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 1&&1'+.+4' 0 10 case based, team based 80 10 0 100  
247+244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀ

ŏĭŊŘŀĚĨƟĬ 
1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247-245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 1Ȯ&(3)+0+6' 0 10 case based, scenario based 40 + 50 /..  

247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 2Ȯ&0+4+2' 0 10 case based, team based 80 10 0 100  
247+343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴ

ŏĭŊŘŀĚĨƟĬ 
1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

247+345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 3 &0+6+3' 0 10 case based, team based 80 10 0 100  

247+346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵň
ĔŅĶĮĶŃĔŀĭ 

3 &(2)+2+5' 0 10 case based, team based 80 10 0 100  

247+347 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵň
ĔŅĶĮĶŃĔŀĭ 

3 &(2)+2+5' 0 10 case based, team based 80 10 0 100  

247+348 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĔŀĭ 3 &0+6+3' 0 10 case based, team based 80 10 0 100  

247+349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+351 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+352 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1Ȯ&.+4+1' 0 10 case based, team based 80 10 0 100  

247+354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+356 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+362 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+363 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭ
ŀŋĨĽŅľĔĶĶĴ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+364 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+365 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃ
ĪħĽŀĭ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

247+366 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃ
ĪħĽŀĭ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬ
ħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  

316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶ
ĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 

1Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 /..  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚ
ĨńĺĬņ 

3(0-6-3) 0 10 case based, team based 80 10 0 100  

247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 3 ((2)-2-5) 0 20 case based, scenario based 40 + 40 /..  

247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 3((3)-0-6) 0 20 case based, scenario based 40 + 40 /..  

332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 3((3)-0-6) 0 20 case based, scenario based 40 + 40 /..  

332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ 

3Ȯ&0+6+3' 0 20 case based, scenario based 40 + 40 /..  

247+372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃŏĪėĬŇė
ĪŅĚĔŅĶĪħĸŀĚ 

3((3)-0-6) 0 20 case based, scenario based 40 + 40 100  

332-345 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀ
ĪħĽŀĭ 

3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  

332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  

332-347 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃ
ĔŅĶĪħĽŀĭ 

3 (0-6-3) 0 10 case based, team based 80 10 0 100  

332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  

332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  

332+388 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem 
based 
learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenarioȮbased 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

332+389 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' 0 20 case based, scenario based 40 + 40 100  

247+401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 6 &0+18+0' 80 0 scenario based 10 10 0 100  

247+402 ĽľĔŇěĻŉĔļŅ 6 (0-36-0) 30 10 case based, team based, 
scenario based 

50 10 0 100  

247+403 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 4Ȯ&(6)-0-12) 0 20 case based, scenario based 40 + 40 100  

ȮȮȮȮȮȮȮȮ 
ȮľĴŅĵŏľĨŋ ĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĶŅĵĺŇĝŅĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĕŀĚěņĬĺĬĝńŗĺőĴĚĨŅĴľĬƞĺĵĔŇĨĪķļġňȮŐĸŃ 

 ľĸńĔĽŌĨĶĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ5.ȮĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħŒĬľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔȮȮě 
 

ĕƟŀĴŌĸĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 
 

ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚĪńŘĚľĸńĔĽŌĨĶ  109 ľĬƞĺĵĔŇĨ 
ĶŅĵĺŇĝŅŏĜıŅŃĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&WIL'ȮȮȮȮ 85ȮľĬƞĺĵĔŇĨ 
ėŇħŏĮƦĬĶƟŀĵĸŃ 78#ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃ 

 

ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔĶŃĭĺĬĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 

3Ȯ&(2)+2+5' P        P 

247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1Ȯ&(3)+0+6' P        P 
247-112 ŐĬŃĬņĺńĽħŋĬŅőĬ 1Ȯ&(3)+0+6' P        P 
247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃ

ĸŀěŇĔ 
1&&0'+0+3' P        P 

247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' P        P 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ

ĽņľĶńĭĺŇĻĺĔĶ 
1Ȯ&(3)+0+6' P        P 

247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 1&&0'+0+3' P        P 
247+212 ĽńĠĠŅĦŐĸŃĶŃĭĭ 1Ȯ&(3)+0+6' P        P 
247+213 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 1Ȯ&(3)+0+6' P        P 
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ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņ
ŏĭŊŘŀĚĨƟĬ 

1Ȯ&(3)+0+6' P        P 

247+390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢ 

1Ȯ&.+0+/' P        P 

247+17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ œĴƞĬƟŀĵĔĺƞŅȮ
10.ȮĝńŗĺőĴĚ        P  

247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃ
ŀńĸĔŀĶŇĪŉĴ 

1Ȯ&(3)+0+6' P        P 

247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 1Ȯ&.+4+1' P        P 
247+223 ĺĚěĶőĞĸŇħŏĽĨĪ 1Ȯ&(3)+0+6' P        P 
247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃ

ĔŅĶĺńħ 
1Ȯ&(3)+0+6' P        P 

247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬ
œĴőėĶėŀĴıŇĺŏĨŀĶƢ 

1Ȯ&.+4+1' P        P 

247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ
őħĵŀŇĚŐĭĭěņĸŀĚ 

1Ȯ&(3)+0+6' P        P 

247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 1Ȯ&(3)+0+6' P        P 
247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 1Ȯ&(3)+0+6' P        P 
247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺň

ŐŀĸŏŀĽœŀ 
3 ((2)-2-5) P        P 

247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' P        P 



102 

 

ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔĶŃĭĺĬĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

247+308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭ
ĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽ 

3Ȯ&(3)+0+6' P        P 

332+399 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭ
ĺŇĻĺĔĶ 

3Ȯ&(3)+0+6' P        P 

247+309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭ
ĺĚěĶĶĺĴħŇěŇĪńĸ 

3Ȯ&(3)+0+6' P        P 

247+310 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽ
ĽńĠĠŅĦįĽĴ 

3Ȯ&(3)+0+6' P        P 

247+311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĔņĸńĚ 

3Ȯ&(3)+0+6' P        P 

247+312 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' P        P 
247+313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 3Ȯ&(3)+0+6' P        P 
247+314 ĶŃĭĭİƤĚĨńĺ 3Ȯ&(3)+0+6' P        P 
247+315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3Ȯ&(3)+0+6' P        P 
247+316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶ

ŀŀĔŐĭĭ 
3Ȯ&(3)+0+6' P        P 

247+317 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗ
ĺŇĪĵŋ 

3Ȯ&(3)+0+6' P        P 

247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭ
ĮƚŀĬĔĸńĭ 

1Ȯ&(3)+0+6' P        P 
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ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

247+319 ĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸĪňŗ
ĞńĭĞƟŀĬ 

3Ȯ&(3)+0+6' P        P 

247+320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ
ŀŅŏŀĲ 

3Ȯ&(3)+0+6' P        P 

247+321 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺň
ŐŀĸŏŀĽœŀ 

3Ȯ&(3)+0+6' P        P 

247+322 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚ
ĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴ 

3Ȯ&(3)+0+6' P        P 

247+323 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3Ȯ&(3)+0+6' P        P 
247+324 
 

ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅ
ĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶ
ĨĶĺěĺńħŐĭĭĝŅĠĜĸŅħ 

3Ȯ&(3)+0+6' P        P 

247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' P        P 
247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 3Ȯ&(3)+0+6' P        P 
247+328 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶ

ŀŀĔŐĭĭĺĚěĶĶĺĴ 
3Ȯ&(3)+0+6' P        P 

247+329 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭ
ĺĚěĶĶĺĴ 

3Ȯ&(3)+0+6' P        P 

247+240 ĶŃĭĭėĺĭėŋĴ 1Ȯ&(3)+0+6' P        P 
247+241 ĔŅĶĪħĸŀĚĪŅĚ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
/Ȯ&.+1+.' P        P 
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ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

247+242 ĔŅĶĪħĸŀĚĪŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 

/Ȯ&.+1+.' P        P 

247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 3&(3)+0+6' P        P 
247+244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺň

ŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 
1Ȯ&(3)+0+6' P        P 

247-245 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔ
ĞŇĔĴƞŅ 

1Ȯ&(3)+0+6' P        P 

247+341 ĔŅĶĪħĸŀĚĪŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 

0Ȯ&.+4+2' P        P 

247+343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴ
ĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 

1Ȯ&(3)+0+6' P        P 

247+345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶ
ĪħĽŀĭ 

3 &0+6+3' P        P 

247+346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬ
ŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 

3 &(2)+2+5' P        P 

247+347 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬ
ŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 

3 &(2)+2+5' P        P 

247+348 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶ
ĮĶŃĔŀĭ 

3 &0+6+3' P        P 

247+349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ĸƟĴŏľĸĺ 

1Ȯ&(3)+0+6' P        P 
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ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶ
įĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1Ȯ&(3)+0+6' P        P 

247+351 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1Ȯ&(3)+0+6' P        P 

247+352 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨ
ħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1 &.+4+1' P        P 

247+354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' P        P 
247+356 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 3Ȯ&(3)+0+6' P        P 
247+358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢ

ŏĭŊŘŀĚĨƟĬ 
3Ȯ&(3)+0+6' P        P 

247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 3Ȯ&(3)+0+6' P        P 
247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' P        P 
247+361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 3Ȯ&(3)+0+6' P        P 
247+362 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' P        P 
247+363 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭ

ŀŋĨĽŅľĔĶĶĴ 
3Ȯ&(3)+0+6' P        P 

247+364 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 3Ȯ&(3)+0+6' P        P 
247+365 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶ

ĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
3Ȯ&(3)+0+6' P        P 

247+366 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭ
ŐĸŃĪħĽŀĭ 

3Ȯ&(3)+0+6' P        P 
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔĶŃĭĺĬĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

324+251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬ
ħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

1Ȯ&(3)+0+6' P        P 

324+252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅ
ĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢ 

1Ȯ&(3)+0+6' P        P 

332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵň
ĽŋĠĠŅĔŅĻ 

1Ȯ&(3)+0+6' P        P 

316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇė
ĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢ
ĽŅĶĔŉŗĚĨńĺĬņ 

1Ȯ&(3)+0+6' P        P 

332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨ
ħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 

3(0-6-3) P        P 

247+371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬ
ĔŅĶĪņĚŅĬ 

3((3)-0-6) P        P 

332+354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶ
ħƟŅĬıĸŅĽĴƞŅ 

3((3)-0-6) P        P 

332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶ
ħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

3Ȯ&0+6+3' P        P 

247+372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃ
ŏĪėĬŇėĪŅĚĔŅĶĪħĸŀĚ 

3((3)-0-6) P        P 

332-345 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪħĽŀĭ 

3Ȯ&(3)+0+6' P        P 
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔĶŃĭĺĬĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' P        P 
332-347 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚ

ĨńĺĬņŐĸŃĔŅĶĪħĽŀĭ 
3 (0-6-3) P        P 

332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶ
įĸŇĨœŀĞň 

3Ȯ&(3)+0+6' P        P 

332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢ 

3Ȯ&(3)+0+6' P        P 

332+388 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨ
ĺĚěĶĶĺĴ 

3Ȯ&(3)+0+6' P        P 

332+389 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨ
ĺĚěĶĶĺĴ 

3Ȯ&(3)+0+6' P        P 

247+401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇ
ėŀĬħńĔŏĨŀĶƢ 

6 &0+18+0' P   P     P 

247+402 ĽľĔŇěĻŉĔļŅ 6 (0-36-0)   P       
247+403 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 4Ȯ&&4'+.+/0' P        P 

 

ľĴŅĵŏľĨŋ ĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĪŋĔľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮWIL œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ 50ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ
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ĳŅėįĬĺĔȮȮĜ 
 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 
 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ   
GE 1ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
890-102G1 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶĲƤĚŐĸŃĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļĪňŗĴňŏĬŊŘŀľŅŒĔĸƟĨńĺŐĸŃœĴƞĞńĭĞƟŀĬȮŏıŊŗŀěńĭŒěėĺŅĴĽņėńĠŐĸŃ

ĶŅĵĸŃŏŀňĵħȮœĺĵŅĔĶĦƢŐĸŃĽņĬĺĬĳŅļŅĽņľĶńĭĔŅĶıŌħŐĸŃŏĕňĵĬŏıŊŗŀĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěņĺńĬ 
ȮȮȮListening 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 ĳŅļŅŀńĚĔķļıĶƟŀĴŒĝƟ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĲƤĚŐĸŃĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗŏĮƦĬĮƤěěŋĭńĬȮŏıŊŗŀėĺŅĴŏĕƟŅŒěȮĔŅĶĽĶŋĮŐĸŃĔŅĶ

ĨňėĺŅĴȮœĺĵŅĔĶĦƢŐĸŃĽņĬĺĬĳŅļŅĪňŗĞńĭĞƟŀĬĽņľĶńĭĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĽŊŗŀĽŅĶŒĬĭĶŇĭĪĪňŗľĸŅĔľĸŅĵ 
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 ĳŅļŅŀńĚĔķļĵŋėħŇěŇĪńĸ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶĲƤĚŐĸŃĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļŒĬőĸĔħŇěŇĪńĸ8ȮĔŅĶőĨƟĨŀĭĨƞŀĭĪĲƤĚŐĸŃŀƞŅĬįƞŅĬĔŅĶıŌħŐĸŃ

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

and reading texts through speaking and writing 
 
890-105G1 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶĲƤĚŐĸŃĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶŏĝŇĚĺŇĝŅĔŅĶȮĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬ

ŏıŊŗŀŐĽħĚėĺŅĴėŇħŏľŖĬĨƞŀĽŅĶŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ 
ȮȮȮȮListening and reading academic English; analyzing academically; critically speaking 

and writing to express opinions 
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GE 2ȮĔŅĶıńĥĬŅėĺŅĴėŇħ   
ȮȮȮȮȮȮȮȮȮȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 
ȮȮ 
895-211G2A ĔŅĶėŇħĔńĭıķĨŇĔĶĶĴıĵŅĔĶĦƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮȮȮĔŅĶėŇħĨńħĽŇĬŒěȮĔŅĶıĵŅĔĶĦƢıķĨŇĔĶĶĴȮĔŅĶĽņĶĺěĮƤĠľŅŏĝŇĚıķĨŇĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĽĴĔŅĶ

ıĵŅĔĶĦƢ 
ȮȮȮȮȮȮThinking, decision-making; behavioral prediction; behavioral problem exploration; 

predicting equation analysis 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  
315-100G2A ėņĬĺĦĻŇĸĮƝ 

The Art of Computing 
2((2)-0-4) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮȮȮėĦŇĨĻŅĽĨĶƢĶŀĭĨńĺȮĨńĺŐĭĭĪŅĚėĦŇĨĻŅĽĨĶƢŏıŊŗŀĔŅĶħņŏĬŇĬĝňĺŇĨȮħŀĔŏĭňŘĵȮėƞŅĶŅĵĚĺħȮĔŅĶ

ĶĺĭĶĺĴŐĸŃěńħĔŅĶĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĬņŏĽĬŀ 
ȮȮȮȮȮȮMathematics in surrounding; mathematical modeling for life; interest rate; annuity; 

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

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮȮȮėĺŅĴĽņėńĠȮĕŀĭŏĕĨȮŐĸŃĔĶŃĭĺĬĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽƞĺĬĭŋėėĸȮĔŅĶěńħĪņĚĭĔŅĶŏĚŇĬĽƞĺĬ

ĭŋėėĸȮĔŅĶĺŇŏėĶŅŃľƢĚĭĔŅĶŏĚŇĬĽƞĺĬĭŋėėĸȮĔŅĶĭĶŇľŅĶĶŅĵœħƟŐĸŃĶŅĵěƞŅĵĕŀĚĭŋėėĸĔŅĶĺŅĚŐįĬĳŅļňȮĔŅĶĭĶŇľŅĶ
ėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĮĶŃĔńĬĝňĺŇĨȮĔŅĶĺŅĚŐįĬĔŅĶŀŀĴŐĸŃĔŅĶĸĚĪŋĬȮĔŅĶĺŅĚŐįĬŏıŊŗŀĔŅĶŏĔļňĵĦ 

ȮȮȮȮȮImportance, 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 ĔŅĶŀƞŅĬĚĭĔŅĶŏĚŇĬŏıŊŗŀĔŅĶĸĚĪŋĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĸĚĪŋĬŐĸŃĚĭĔŅĶŏĚŇĬȮĚĭŐĽħĚģŅĬŃĪŅĚĔŅĶŏĚŇĬȮĚĭĔņœĶĕŅħĪŋĬȮĚĭĔĶŃŐĽŏĚŇĬ

ĽħȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚĔŅĶŏĚŇĬȮĔŅĶĺŇŏėĶŅŃľƢĽĳŅıėĸƞŀĚȮĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶħņŏĬŇĬĚŅĬȮĮĶŃĽŇĪīŇĳŅıŒĬ
ĔŅĶěńħĔŅĶľĬňŘĽŇĬȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĔņœĶȮŐĸŃĴŌĸėƞŅĕŀĚĔŇěĔŅĶ 

ȮȮȮȮȮFundamental of investments and financial statements; statement of financial 
nmqgrgml9ȮglamkcȮqr_rckclr9Ȯqr_rckclrȮmdȮa_qfȮdjmu9Ȯqr_rckclrȮmdȮaf_lecqȮglȮmulcpŲqȮqf_pcfmjbcpq9Ȯ
financial analysis tools; liquidity analysis, operating efficiency, leverage, profgr_`gjgrw*Ȯ_lbȮdgpkŲqȮ
values 
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142-010G2A ėŇħœĮĕƟŅĚľĬƟŅȮ&ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ' 
Organic Thinking 

2((2)-0-4) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮȮȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽńĬĬŇļģŅĬŐĸŃĔŅĶĽĴĴĨŇȮĕƟŀĽĴĴĨŇģŅĬȮĔŅĶėŇħŐĭĭŏŀĔĬńĵŐĸŃŀŏĬĔĬńĵȮ

ĔŅĶėƟĬľŅĕƟŀĴŌĸȮĔŅĶėƟĬľŅĮƤĠľŅŐĸŃĔŅĶŐĔƟĮƤĠľŅȮĔŅĶĪņĬŅĵȮĨĶĶĔĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶŏĝŊŗŀĴőĵĚȮ
ŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢĽŇŗĚĨƞŅĚŕȮĔŅĶŏıŇŗĴĴŌĸėƞŅ 

ȮȮȮȮȮȮAnalytical 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 

 
Ȯ ĔŅĶėŇħŏĝŇĚĶŃĭĭ  
895-221G2B ĔŅĶėŇħĔńĭĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĶŃĭĭ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŐĔƟĮƤĠľŅŏĝŇĚĶŃĭĭȮĔŅĶĽņĶĺěĮƤĠľŅŏĝŇĚĶŃĭĭȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŏĝŇĚ

ĶŃĭĭ 
ȮȮȮȮSystematic thinking; systematic problem solving; systematic problem exploration; 

systematic problem analysis 
 
895-222G2B ĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮĔŅĶĨĶĺěĽŀĭėĺŅĴėŇħŐĸŃėĺŅĴŏĝŊŗŀĕŀĚĨĬŏŀĚŐĸŃĽńĚėĴȮĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚ

ŏĮƦĬĶŃĭĭŐĸŃĽĶƟŅĚĽĶĶėƢȮĔŅĶĽŊŗŀĽŅĶėĺŅĴėŇħŐĸŃĔŅĶĨŀĭĽĬŀĚŏĴŊŗŀĩŌĔĺŇıŅĔļƢŀĵƞŅĚĴňŏľĨŋįĸŐĸŃĽĶƟŅĚĽĶĶėƢŒĬ
ĭĶŇĭĪĪňŗľĸŅĔľĸŅĵ 

ȮȮȮȮApgrga_jȮ rfgligle9Ȯ cv_kglgleȮmlcŲqȮmulȮ _lbȮ qmagcrwŲqȮrfmsefrqȮ_lbȮ `cjgcdq9Ȯ
systematic and creative problem solving; communication of thoughts and response to criticism 
rationally and constructively in diverse contexts 

 
895-223G2B ėŇħĽĶƟŅĚĽŋĕ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮėĺŅĴėŇħĔńĭėĺŅĴĽŋĕȮĺŇīňėŇħĔņľĬħĺŇĩňĪŅĚȮėĺŅĴėŇħŏĝŇĚĭĺĔȮĔŅĶėŇħĔńĭĔŅĶĪņĚŅĬȮėĺŅĴĽŋĕĔńĭ

ėĺŅĴĽńĴıńĬīƢȮėĺŅĴĽŋĕĔńĭĔŅĶĻŉĔļŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢĶŌĮŐĭĭĔŅĶėŇħĴŅŒĝƟŒĬĔŅĶħņŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪņĚŅĬ 
ȮȮȮȮThoughts 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 ĨĶĶĔŃŒĬĝňĺŇĨĮĶŃěņĺńĬ 
Logic in Daily Life 

2((2)-0-4) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃȮĶŌĮŐĭĭĔŅĶŀƟŅĚŏľĨŋįĸŐĭĭĬŇĶĬńĵȮŀŋĮĬńĵȮŐĸŃěŅĶĬńĵȮĔŅĶĽńĚŏĔĨŐĸŃĨńŘĚėņĩŅĴȮ

ĔŅĶıŇĽŌěĬƢėĺŅĴĽĴŏľĨŋĽĴįĸŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮĨĶĶĔĺŇĭńĨŇȮĭĪĭŅĪĕŀĚĨĶĶĔŃŒĬĔŅĶŀīŇĭŅĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶŒĝƟĳŅļŅȮĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭ 

ȮȮȮȮLogical 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 ŏĪƞŅĪńĬĽĩŅĬĔŅĶĦƢőĸĔ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃȮĔŅĶĺŇŏėĶŅŃľƢĽńĚŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢőĸĔĮƤěěŋĭńĬŐĸŃėĺŅĴ

ŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŌĴŇĶńģĻŅĽĨĶƢőĸĔĪňŗĪņŒľƟŏĔŇħėĺŅĴĕńħŐĵƟĚȮĔŅĶĺŇıŅĔļƢĺŇĔķĨŏĻĶļģĔŇěőĸĔŐĸŃĮƤĠľŅĪňŗőĸĔĨƟŀĚ
ŏįĝŇĠȮĔŅĶėŇħŏĝŇĚĔĸĵŋĪīƢŏıŊŗŀĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢėĺŅĴŏĮĸňŗĵĬŐĮĸĚȮĔŅĶėŇħŏĝŇĚŀĬŅėĨŐĸŃĔŅĶħņĶĚ
ŀĵŌƞĮĶŃĝŅĔĶőĸĔŒĬėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ0/ 

ȮȮȮȮSystematic 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 0/st century 

 
315-202G2B ĔŅĶėŇħĔńĭĔŅĶŒĝƟŏľĨŋįĸ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĬŇĵŅĴŐĸŃėĺŅĴĽņėńĠĕŀĚĔŅĶėŇħŐĸŃŏľĨŋįĸȮĶŃĭĭĔŅĶėŇħĕŀĚĽĴŀĚȮĮĶŃŏĳĪĔŅĶėŇħȮľĸńĔ

ŏľĨŋįĸȮĔŅĶŒľƟŏľĨŋįĸȮĔŅĶėŇħŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬĺńĨĔĶĶĴ 
ȮȮȮȮThe definitions and importance of thinking and reasoning; brain thinking process; 

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

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮŐĬŃĬņőĴĭŅȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŀĚėƢĮĶŃĔŀĭĕŀĚőĴĭŅȮĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚįŌƟŏĸƞĬȮėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚŀĚėƢĮĶŃĔŀĭĨƞŅĚŕȮŐįĬįńĚėĺŅĴėŇħȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶıńĥĬŅĔĸĵŋĪīƢȮĴŅĶĵŅĪŐĸŃĬŘņŒěĬńĔĔňĿŅȮ
ŀŅĝňıĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭőĴĭŅȮĔŅĶėŇħŏĝŇĚĶŃĭĭŒĬĝňĺŇĨĮĶŃěņĺńĬ 

ȮȮȮȮIntroduction 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 ĔŅĶŐĔƟĮƤĠľŅŐĭĭĽĶƟŅĚĽĶĶėƢȮ&ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬ 
ĳŅļŅŀńĚĔķļ' 
Creative Problem SolvingȮ 

2((2)-0-4) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ȮȮȮȮĮƤěěńĵŐĸŃĽŅŏľĨŋĕŀĚĮƤĠľŅȮĔŅĶĪņėĺŅĴŏĕƟŅŒěĮƤĠľŅȮĮĶŃŏĳĪĕŀĚĮƤĠľŅȮĕńŘĬĨŀĬĔŅĶŐĔƟĮƤĠľŅȮ

ŀńĸĔŀĶŇĪŉĴȮĔŅĶėŇħŏıŊŗŀĔŅĶĨńħĽŇĬŒěŐĸŃĺŅĚĕńŘĬĨŀĬĺŇīňȮĔŅĶŐĔƟĮƤĠľŅħƟĺĵŀńĸĔŀĶŇĪŉĴȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃ
ĴŋĴĴŀĚĨƞŅĚŕȮėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃėĺŅĴĽńĴıńĬīƢĔńĬȮŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸȮĔŅĶĪņėĺŅĴŏĕƟŅŒěŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸȮ
ľĸńĔģŅĬȮĕƟŀŏĪŖěěĶŇĚȮėĺŅĴĩŌĔĨƟŀĚŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀ 

ȮȮFactors 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 
 
ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ 
1) ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮ 

Fundamental Physics for Engineer 
3((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĲƕĽŇĔĽƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮľĬƞĺĵĮĶŇĴŅĦĪŅĚĲƕĽŇĔĽƢŐĸŃŏĺĔŏĨŀĶƢȮĶŃĭĭŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬ

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

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

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ėņĬĺĦľĬƞĺĵȮĮĶŇĴŅĦĪŅĚĲƕĽŇĔĽƢȮŐĸŃŏĺĔŏĨŀĶƢĩŌĔĨƟŀĚ 
3. ŐĔƟĮƤĠľŅĶŃĭĭŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗœħƟ 
4. ŐĔƟĮƤĠľŅĚŅĬŐĸŃőĴŏĴĬĨƢœħƟ 
5. ŐĔƟĮƤĠľŅŀĬŋĳŅėŐĸŃĺńĨĩŋŏĔĶŖĚœħƟ 
6. ŐĔƟĮƤĠľŅıĸńĚĚŅĬŐĸŃőĴŏĴĬĨńĴœħƟ 

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 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ 
Fundamental Physics Laboratory 

1(0-3-0) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĺńħŐĸŃėĺŅĴįŇħıĸŅħȮĔĶŅĲŐĸŃĽĴĔŅĶȮĽĴħŋĸŐĶĚȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭőıĶŏěĔœĪĸƢȮĽĮĶŇĚŐĸŃ

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

motion; spring and oscillation; standing waves in a string 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚ 
3. ėņĬĺĦĪŅĚĽĩŇĨŇŐĸŃėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸěŅĔįĸĔŅĶĪħĸŀĚœħƟ 
4. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶŏėĸŊŗŀĬĪňŗ ĽĮĶŇĚŐĸŃĔŅĶĽńŗĬȮėĸŊŗĬ œħƟĩŌĔĨƟŀĚ Ȯ 
5. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 

Physics forȮElectrical Engineers 
3((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
œĲĲƚŅĽĩŇĨȮĔĶŃŐĽœĲĲƚŅȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĨńĺŏĔŖĭĮĶŃěŋ ĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭ

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

circuits; electromagnetism; electric induction; inductor; electromagnetic waves 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅœĲĲƚŅĽĩŇĨœħƟ 
3. ŐĔƟĮƤĠľŅĺĚěĶĔĶŃŐĽĨĶĚȮŐĸŃĺĚěĔĶŃŐĽĽĸńĭœħƟ 
4. ŐĔƟĮƤĠľŅŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃĺńĽħŋŐĴƞŏľĸŖĔœħƟ 
5. ŐĔƟĮƤĠľŅĔŅĶŏľĬňŗĵĺĬņœĲĲƚŅŐĸŃĨńĺŏľĬňŗĵĺĬņȮœħƟȮ 
6. ŀīŇĭŅĵľĸńĔĔŅĶėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅœħƟ 

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 inductionȮand inductor problems 
6. Explain electromagnetic waves 

 
247-103 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶœĲĲƚŅ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽĬŅĴœĲĲƚŅȮĔŅĶĺńħėƞŅĪŅĚœĲĲƚŅŐĸŃŀŋĮĔĶĦƢĔŅĶĺńħœĲĲƚŅȮĽĬŅĴŐĴƞŏľĸŖĔȮĔŅĶŏľĬňŗĵĺĬņ

ŐĴƞŏľĸŖĔœĲĲƚŅȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮ 
Electric field; electrical measurement and electrical measurement devices; 

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

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅıŊŘĬģŅĬŒĬĔŅĶĺńħėƞŅĪŅĚœĲĲƚŅŀĵƞŅĚĩŌĔĨƟŀĚ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚŐĸŃĔĶŃŐĽĽĸńĭŀĵƞŅĚĩŌĔĨƟŀĚ 
4. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĽĬŅĴœĲĲƚŅȮĽĬŅĴŐĴƞŏľĸŖĔȮĔŅĶŏľĬňŗĵĺĬņŐĴƞŏľĸŖĔœĲĲƚŅŀĵƞŅĚĩŌĔĨƟŀĚ 
5. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 

 
025+/.2 ŏėĴňĪńŗĺœĮȮȮ 

General Chemistry  
3&&3'+0+6' 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĔĶȮȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěņĺńĬŐĸŃėĺŅĴĮĸŀħĳńĵȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚ

ĕŀĚŐĕŖĚȮĕŀĚœľĸȮŐĸŃĔƠŅĞȮȮĔġĕŀĚŐĔƠĽȮĔġĪĶĚĴĺĸŐĸŃĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮȮĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĽĴħŋĸĔĶħ+ŏĭĽȮȮ
ĮĢŇĔŇĶŇĵŅœĲĲƚŅŏėĴňȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĔĶȮȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěņĺńĬŐĸŃėĺŅĴĮĸŀħĳńĵœħƟ 
3. ŀīŇĭŅĵĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚĕŀĚŐĕŖĚȮĕŀĚœľĸȮŐĸŃĔƠŅĞœħƟȮȮ 
4. ŀīŇĭŅĵĔġĕŀĚŐĔƠĽȮĔġĪĶĚĴĺĸŐĸŃĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢœħƟ 
5. ŐĔƟĮƤĠľŅĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĽĴħŋĸĔĶħ+ŏĭĽœħƟȮȮ 
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6. ŀīŇĭŅĵĮĢŇĔŇĶŇĵŅœĲĲƚŅŏėĴňȮŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢœħƟ 
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 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĸĕĬńĵĽņėńĠŐĸŃĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚŐĔƟĺȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚ

ĪŀĚŐħĚȮĔŅĶĺŇŏėĶŅŃľƢŐėĨœŀŀŀĬŐĸŃŐŀĬœŀŀŀĬŏĝŇĚėŋĦĳŅıĔŉŗĚěŋĸĳŅėȮŏĪŀĶƢőĴŏėĴňȮĔŅĶĸħĸĚĕŀĚěŋħŏĵŊŀĔ
ŐĕŖĚȮĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮěĸĬĻŅĽĨĶƢŏėĴňȮĔĶħ+ŏĭĽȮŐĸŃĽŅĶĸŃĸŅĵĭńıŏĲŀĶƢȮœĲĲƚŅŏėĴňȮ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵœħƟĩŌĔĨƟŀĚ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĺńħėŋĦĽĴĭńĨŇĕŀĚĽŅĶŏĝŇĚĔŅĵĳŅıĕŀĚĽŅĶœħƟĩŌĔĨƟŀĚ 
4. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŏĭŊŘŀĚĨƟĬħƟœĩŌĔĨƟŀĚ 
5. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 ŐėĸėŌĸńĽȮ/ 
Calculus I 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĸŇĴŇĨȮėĺŅĴĨƞŀŏĬŊŗŀĚȮĔŅĶľŅŀĬŋıńĬīƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶľŅŀĬŋıńĬīƢȮĔŅĶŀŇĬĪŇĔĶńĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ

ŀŇĬĪŇĔĶńĸěņĔńħȮĲƤĚĔƢĝńĬĪĶŅĬŏĞĬŏħĬĪńĸȮŏĪėĬŇėĔŅĶŀŇĬĪŇĔĶńĸȮŀŇĬĪŇĔĶńĸœĴƞŏľĴŅŃĽĴȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŀńĬħńĭ
ľĬŉŗĚ 
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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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚœħƟ 
3. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭŀĬŋıńĬīƢœħƟ 
4. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭŀŇĬĪŇĔĶńĸěņĔńħœħƟ 
5. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĲƤĚĔƢĝńĬĪĶŅĬŏĞĬŏħĬĪńĸœħƟ 
6. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭŀŇĬĪŇĔĶńĸőħĵŏĪėĬŇėĨƞŅĚȮŕȮœħƟ 
7. ŐĔƟĮƤĠľŅĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŀńĬħńĭľĬŉŗĚœħƟ 

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 ŐėĸėŌĸńĽȮ0 
Calculus II 

3((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĸņħńĭŐĸŃŀĬŋĔĶĴŀĬńĬĨƢȮĔŅĶĪħĽŀĭĔŅĶĸŌƞŏĕƟŅȮŀĬŋĔĶĴĔņĸńĚȮŀĬŋĔĶĴŏĪĵƢŏĸŀĶƢȮŏĽƟĬȮĶŃĬŅĭŐĸŃ

ıŊŘĬįŇĺĔņĸńĚĽŀĚŒĬĮĶŇĳŌĴŇĽŅĴĴŇĨŇȮŐėĸėŌĸńĽĕŀĚĲƤĚĔƢĝńĬėƞŅŏĺĔŏĨŀĶƢȮŀŇĬĪŇĔĶńĸŏĽƟĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚ
ĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶľĸŅĵĨńĺȮŀĬŋıńĬīƢĵƞŀĵȮŀĬŋıńĬīƢĪŇĻĪŅĚŐĸŃŏĔĶŏħňĵĬĨƢȮĨńĺėŌĦĸŅĔĶŀĚěƢȮŀŇĬĪŇĔĶńĸľĸŅĵĨńĺ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĸņħńĭŐĸŃŀĬŋĔĶĴŀĬńĬĨƢȮŐĸŃȮĔŅĶĪħĽŀĭĔŅĶĸŌƞŏĕƟŅœħƟ 
3. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭŀĬŋĔĶĴĔņĸńĚȮŐĸŃȮŀĬŋĔĶĴŏĪĵƢŏĸŀĶƢœħƟ 
4. ėņĬĺĦėƞŅĕŀĚŏĽƟĬȮĶŃĬŅĭŐĸŃıŊŘĬįŇĺĔņĸńĚĽŀĚŒĬĮĶŇĳŌĴŇĽŅĴĴŇĨŇœħƟ 
5. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭŐėĸėŌĸńĽĕŀĚĲƤĚĔƢĝńĬėƞŅŏĺĔŏĨŀĶƢœħƟ 
6. ėņĬĺĦŀŇĬĪŇĔĶńĸŏĽƟĬœħƟ 
7. ŐĔƟĮƤĠľŅĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶľĸŅĵĨńĺœħƟ 
8. ėņĬĺĦŀĬŋıńĬīƢĵƞŀĵȮŀĬŋıńĬīƢĪŇĻĪŅĚŐĸŃŏĔĶŏħňĵĬĨƢȮœħƟ 
9. ŐĔƟĮƤĠľŅőħĵŒĝƟĨńĺėŌĦĸŅĔĶŀĚěƢœħƟ 
10. ėņĬĺĦŀŇĬĪŇĔĶńĸľĸŅĵĨńĺœħƟ 
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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 
5,ȮQmjtcȮjgkgrqȮ_lbȮamlrglsgrwȮmdȮdslargmlqȮmdȮqctcp_jȮt_pg_`jcqŲȮnpm`jckq 
8. Calculate partial derivatives, directional derivatives and gradients 
9. Solve problems using Lagrange multipliers 
10. Calculate multiple integrals 

 
247-200 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠĸņħńĭĪňŗľĬŉŗĚŐĸŃĸņħńĭĪňŗĽŌĚĔĺƞŅȮŀĬŋĔĶĴĲŌŏĶňĵĶƢȮŀŇĬĪŇĔĶńĸĲŌŏĶňĵĶƢŐĸŃĔŅĶ

ŐĮĸĚȮĔŅĶŐĮĸĚĸŅĮĸŅĞȮĔŅĶĕĵŅĵŏĻļĽƞĺĬĵƞŀĵȮĮƤĠľŅėƞŅĕŀĭŏĕĨȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 
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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠĸņħńĭĪňŗľĬŉŗĚŐĸŃĸņħńĭĪňŗĽŌĚĔĺƞŅœħƟ 
3. ėņĬĺĦŀĬŋĔĶĴĲŌŏĶňĵĶƢȮŀŇĬĪŇĔĶńĸĲŌŏĶňĵĶƢŐĸŃĔŅĶŐĮĸĚĲŌŏĶňĵĶƢœħƟ 
4. ėņĬĺĦĔŅĶŐĮĸĚĸŅĮĸŅĞœħƟ 
5. ŐĔƟĮƤĠľŅĽĴĔŅĶŀĬŋıńĬīƢőħĵŒĝƟĔŅĶĕĵŅĵŏĻļĽƞĺĬĵƞŀĵœħƟ 
6. ŐĔƟĮƤĠľŅėƞŅĕŀĭŏĕĨœħƟ 

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 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ2 
Engineering Mathematics IV 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĪĭĪĺĬěņĬĺĬŏĝŇĚĞƟŀĬȮĶŌĮėĸŊŗĬœĞĬƢȮĔŅĶŐĽħĚŏĲĽŏĞŀĶƢȮĭĪĬņĽŌƞıňĝėĦŇĨŏĝŇĚŏĽƟĬȮĔŅĶ

ĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢıŊŘĬģŅĬȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĽĴĔŅĶŏĝŇĚįĸĨƞŅĚȮĔŅĶŐĮĸĚĸŅĮĸŅĞȮĔŅĶŐĮĸĚȮZ ĔŅĶŐĮĸĚ
ĲŌŏĶňĵĶƢȮĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕıŊŘĬģŅĬȮŐĸŃŏėĶŊŗŀĚĴŊŀėņĬĺĦĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭěņĬĺĬŏĝŇĚĞƟŀĬœħƟ 
3. ėņĬĺĦėƞŅŏĲĽŏĞŀĶƢěŅĔėĸŊŗĬĶŌĮœĞĬƢœħƟ 
4. ŐĔƟĮƤĠľŅıňĝėĦŇĨŏĝŇĚŏĽƟĬıŊŘĬģŅĬœħƟ 
5. ŐĔƟĮƤĠľŅŏĺĔŏĨŀĶƢıŊŘĬģŅĬœħƟ 
6. ŐĔƟĮƤĠľŅĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĽĴĔŅĶŏĝŇĚįĸĨƞŅĚœħƟ 
7. ėņĬĺĦĔŅĶŐĮĸĚĸŅĮĸŅĞȮĔŅĶŐĮĸĚȮZ ŐĸŃĔŅĶŐĮĸĚĲŌŏĶňĵĶƢœħƟ 
8. ŐĔƟĮƤĠľŅĺŇĻĺĔĶĶĴœĲĲƚŅıŊŘĬģŅĬħƟĺĵĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕıŊŘĬģŅĬȮŐĸŃŏėĶŊŗŀĚĴŊŀėņĬĺĦœħƟ 

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 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŀĚėƢĮĶŃĔŀĭĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬ8ȮĽńěıěĬƢĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬȮėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĴňŏĚŊŗŀĬœĕȮ

ŏľĨŋĔŅĶĦƢŀŇĽĶŃȮĪķļġňĭĪĕŀĚŏĭĵƢĽȮĨńĺŐĮĶĽŋƞĴ8ȮĨńĺŐĮĶĽŋƞĴŐĭĭŐĵĔĽƞĺĬŐĸŃŐĭĭĨƞŀŏĬŊŗŀĚȮĲƤĚĔƢĝńĬėĺŅĴĬƞŅěŃ
ŏĮƦĬȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶĽŋƞĴȮėĺŅĴėŅħľĺńĚȮėĺŅĴŐĮĶĮĶĺĬȮėĺŅĴŐĮĶĮĶĺĬĶƞĺĴȮőĴŏĴĬĨƢȮĲƤĚĔƢĝńĬĔŅĶĽĶƟŅĚ
őĴŏĴĬĨƢȮėĺŅĴœĴƞŏĪƞŅŏĪňĵĴĕŀĚĴŅĶƢėŀĲŐĸŃŏĝĭňŏĝĲȮĔġĕŀĚěņĬĺĬĴŅĔȮĨńĺŐĮĶĽŋƞĴıŇŏĻļ8ȮŏĭŀĶƢĬŌĸĸňȮĪĺŇĬŅĴȮ
ĴńĸĨŇőĬŏĴňĵĸȮŏĶĕŅėĦŇĨȮĮƤĺĞŀĚȮœŁŏĮŀĶƢěňőŀŏĴĨĶŇĔȮĪĺŇĬŅĴŏĝŇĚĸĭȮĽĴŗņŏĽĴŀȮĮĔĨŇȮ&ŏĔŅĽƢŏĞňĵĬ'ȮŏĸĕĝňŘĔņĸńĚȮ
ŐĔĴĴŅȮœėĽŐėĺĶƢȮĪňȮŏŀĲȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚ8ȮėƞŅŏĜĸňŗĵĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮėĺŅĴŐĮĶĮĶĺĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮȮŁŇĽőĪ
ŐĔĶĴȮĔŅĶŐěĔŐěĚĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚěŅĔĮĶŃĝŅĔĶĮĔĨŇȮĔŅĶĮĶŃĴŅĦėƞŅıŅĶŅĴŇŏĨŀĶƢ8ȮĺŇīňĕŀĚőĴŏĴĬĨƢȮĺŇīňėĺŅĴ
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ĬƞŅěŃŏĮƦĬĽŌĚĽŋħȮĝƞĺĚėĺŅĴŏĝŊŗŀĴńŗĬȮœĭŐŀĽȮĕƟŀįŇħıĸŅħĔņĸńĚĽŀĚŏĜĸňŗĵȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬ8ȮĮĶŃŏĳĪŐĸŃ
ėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĕƟŀįŇħıĸŅħȮĔŅĶĪħĽŀĭŏĔňŗĵĺĔńĭėƞŅŏĜĸňŗĵŐĸŃėĺŅĴŐĮĶĮĶĺĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĮĔĨŇ 

Elements of probability: axioms of probability, conditional probability, 
glbcnclbclrȮctclrq*Ȯ@_wcqŲȮrfcmpck9Ȯp_lbmkȮt_pg_`jcq8ȮbgqapcrcȮ_lbȮamlrglsmsqȮp_lbmkȮ
variables, probability functions, function of random variable, expectation, variance, covariance, 
kmkclrq*ȮkmkclrȮeclcp_rgleȮdslargmlq*ȮK_pimtŲqȮ_lbȮAfc`wqfctŲqȮglcos_jgrgcq*Ȯj_uȮmdȮj_pecȮ
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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬœħƟ 
3. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĴňŏĚŊŗŀĬœĕȮŏľĨŋĔŅĶĦƢŀŇĽĶŃȮĪķļġňĭĪĕŀĚŏĭĵƢĽœħƟ 
4. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĨńĺŐĮĶĽŋƞĴœħƟ 
5. ėņĬĺĦĲƤĚĔƢĝńĬėĺŅĴĬƞŅěŃŏĮƦĬȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶĽŋƞĴȮėĺŅĴėŅħľĺńĚȮėĺŅĴŐĮĶĮĶĺĬȮėĺŅĴ

ŐĮĶĮĶĺĬĶƞĺĴȮőĴŏĴĬĨƢȮĲƤĚĔƢĝńĬĔŅĶĽĶƟŅĚőĴŏĴĬĨƢĕŀĚĨńĺŐĮĶĽŋƞĴœħƟ 
6. ŀīŇĭŅĵľĸńĔĔŅĶėĺŅĴœĴƞŏĪƞŅŏĪňĵĴĕŀĚĴŅĶƢėŀĲŏĝĭňŏĝĲȮŐĸŃĔġĕŀĚěņĬĺĬĴŅĔœħƟ 
7. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĨńĺŐĮĶĽŋƞĴŐĭĭıŇŏĻļœħƟ 
8. ėņĬĺĦȮėƞŅŏĜĸňŗĵĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮėĺŅĴŐĮĶĮĶĺĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮŁŇĽőĪŐĔĶĴȮŐĸŃĔŅĶŐěĔ

ŐěĚĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚěŅĔĮĶŃĝŅĔĶĮĔĨŇœħƟ 
9. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĔŅĶĮĶŃĴŅĦėƞŅıŅĶŅĴŇŏĨŀĶƢőħĵĺŇīňĨƞŅĚȮŕȮœħƟ 
10. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬœħƟ 
11. ŀīŇĭŅĵĮĶŃŏĳĪŐĸŃėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĕƟŀįŇħıĸŅħȮĔŅĶĪħĽŀĭŏĔňŗĵĺĔńĭėƞŅŏĜĸňŗĵŐĸŃėĺŅĴ

ŐĮĶĮĶĺĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĮĔĨŇœħƟ 
Students are able to 

1. Show disciplined behavior 
2. Explain elements of probability correctly 
1,ȮQmjtcȮamlbgrgml_jȮnpm`_`gjgrw*ȮglbcnclbclrȮctclrq*Ȯ@_wcqŲȮrfcmpckȮnpm`jckq 
4. Solve random variables problems  
5. Calculate expectation, variance, covariance, moments, moment generating 

functions of random variables 
4,ȮCvnj_glȮamlacnrqȮmdȮK_pimtŲqȮ_lbȮAfc`wqfctŲqȮglcos_jgrgcqȮ_lbȮj_uȮmdȮj_pecȮ

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) ĔĸŋƞĴĺŇĝŅŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴ 

2.1) ĔĸŋƞĴĺŇĝŅĭńĚėńĭĶƞĺĴ 
200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľĸńĔĔŅĶŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬĕŀĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮ

ľĸńĔĔŅĶĔĶŃĭĺĬĔŅĶĕŀĚĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĸńĔĔŅĶĕŀĚĳŅļŅĝńŘĬĽŌĚȮĺŇīňĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴȮ
ĝĬŇħĕƟŀĴŌĸ ıŊŘĬģŅĬĨńĺŐĮĶėƞŅėĚĪňŗĨńĺħņŏĬŇĬĔŅĶŐĸŃĬŇıěĬƢȮĮĶŃőĵėėņĽńŗĚŐĸŃĮĶŃőĵėėņĽńŗĚŏĝŇĚĮĶŃĔŀĭȮȮȮȮȮȮȮȮ
ĔŅĶĪņĚŅĬĨŅĴĸņħńĭȮĔŅĶĪņĚŅĬŐĭĭĪŅĚŏĸŊŀĔŐĸŃĔŅĶĪņĚŅĬŐĭĭĺĬĞŘņȮĔŅĶĨĶĺěŐĔƟěŋħĭĔıĶƞŀĚȮĔŅĶ
ŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴőħĵŒĝƟĳŅļŅĶŃħńĭĽŌĚŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĔńĭĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴȮĔŅĶİƗĔŏĕňĵĬ
őĮĶŐĔĶĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀıńĥĬŅőĮĶŐĔĶĴŀĵƞŅĚĩŌĔĨƟŀĚ 
3. ĺŅħįńĚĚŅĬĪňŗĽŃĪƟŀĬĔĶŃĭĺĬĔŅĶĪňŗŏĮƦĬŏľĨŋįĸĕŀĚőĮĶŐĔĶĴœħƟ 
4. ŏĕňĵĬőĮĶŐĔĶĴĪňŗĪņĨŅĴĕƟŀĔņľĬħőħĵŒĝƟĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴĶŃħńĭĽŌĚŐĸŃœĸĭĶŅĶň

Ĩńĺŏĸĕ 
5. ŐĔƟœĕőĮĶŐĔĶĴŀĵƞŅĚŏĮƦĬĶŃĭĭ 

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 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 

Electric Circuit Analysis 
3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽńĠĠŅĦŐĸŃŐĭĭěņĸŀĚȮŀĚėƢĮĶŃĔŀĭĕŀĚĺĚěĶȮĔġĕŀĚőŀľƢĴŐĸŃĔġĕŀĚŏėŀĶƢĝŀĲĲƝ ĺĚěĶ

ĨƟŅĬĪŅĬȮĔŅĶĺŇŏėĶŅŃľƢőľĬħŐĸŃőėĶĚĕƞŅĵȮėĺŅĴŏĮƦĬŏĽƟĬĨĶĚŐĸŃĔŅĶĞƟŀĬĪńĭȮĺĚěĶĽĴĴŌĸŐĸŃĪķļġňĭĪ
ŏėĶŊŀĕƞŅĵȮŀĚėƢĮĶŃĔŀĭĔŅĶŏĔŖĭıĸńĚĚŅĬȮĺĚěĶĸņħńĭĪňŗľĬŉŗĚŐĸŃĸņħńĭĪňŗĽŀĚȮĔŅĶĨŀĭĽĬŀĚĨŅĴīĶĶĴĝŅĨŇŐĸŃ
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ŐĭĭĭńĚėńĭȮĽĩŅĬŃĝńŗĺėĶŌƞŐĸŃėĚĨńĺȮĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬŃėĚĨńĺĕŀĚĔĶŃŐĽĽĸńĭȮėƞŅŏĜĸňŗĵŐĸŃėƞŅĪňŗĴňįĸȮŏĲŏĞŀĶƢȮ
ŀŇĴıňŐħĬĞƢŐĸŃĔŅĶĵŀĴĶńĭȮĔŅĶĺŇŏėĶŅŃľƢĔņĸńĚœĲĲƚŅĕŀĚĺĚěĶĔĶŃŐĽĽĸńĭȮĔŅĶĮĶńĭĮĶŋĚĨńĺĮĶŃĔŀĭĔņĸńĚœĲĲƚŅȮ
ĺĚěĶĽŅĴŏĲĽȮĨńĺŏľĬňŗĵĺĬņėŌƞŐĸŃľĴƟŀŐĮĸĚ 

Qgel_jqȮ_lbȮkmbcjq9ȮagpasgrȮcjckclr9ȮMfkŲqȮj_uȮ_lbȮIgpaffmddŲqȮj_uq9ȮpcqgqrgtcȮ
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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĔŅĶėŋĦĽĴĭńĨŇĕŀĚŀŋĮĔĶĦƢœĲĲƚŅıŊŘĬģŅĬœħƟ 
3. ėņĬĺĦėƞŅĨńĺŐĮĶĪŅĚœĲĲƚŅĕŀĚĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚŒĬĽĳŅĺŃĝńŗĺėĶŌƞŐĸŃĽŅĬŃŀĵŌƞĨńĺőħĵ

ĮĶŃĵŋĔĨƢŒĝƟĪķļġňĺĚěĶŐĸŃľĸńĔĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢœħƟ 
4. ėņĬĺĦėƞŅĨńĺŐĮĶĪŅĚœĲĲƚŅĕŀĚĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭŒĬĽĳŅĺŃĝńŗĺėĶŌƞŐĸŃĽŅĬŃŀĵŌƞĨńĺőħĵ

ĮĶŃĵŋĔĨƢŒĝƟĪķļġňĺĚěĶŐĸŃľĸńĔĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢœħƟ 
5. ėņĬĺĦėƞŅĨńĺŐĮĶĪňŗŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚėƞŅĨńĺĮĶŃĔŀĭĔņĸńĚĕŀĚĶŃĭĭœĲĲƚŅĔĶŃŐĽĽĸńĭœħƟ 
6. ėņĬĺĦėƞŅĨńĺŐĮĶĪŅĚœĲĲƚŅĕŀĚĺĚěĶœĲĲƚŅĽŅĴŏĲĽœħƟ 
7. ėņĬĺĦėƞŅĨńĺŐĮĶĪŅĚœĲĲƚŅĕŀĚĺĚěĶœĲĲƚŅĪňŗĴňĨńĺŏľĬňŗĵĺĬņėŌƞėĺĭŐĸŃľĴƟŀŐĮĸĚœĲĲƚŅœħƟ 

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 ŐĬŃĬņĺńĽħŋĬŅőĬȮȮ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĬŅőĬŏĪėőĬőĸĵňȮĮĶŃŏĳĪĕŀĚĺńĽħŋĬŅőĬȮŏĪėĬŇėĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶįĸŇĨ

ĺńĽħŋĬŅőĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚĺńĽħŋĬŅőĬȮĔŅĶŒĝƟĚŅĬŒĬŀŋĨĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
ėĺŅĴĮĸŀħĳńĵŐĸŃįĸĔĶŃĪĭĕŀĚĬŅőĬŏĪėőĬőĸĵň 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵėĺŅĴĽņėńĠĬŅőĬŏĪėőĬőĸĵňŐĸŃĺńĽħŋĬŅőĬŏĭŊŘŀĚĨƟĬœħƟ 
3. ŀīŇĭŅĵĬŅőĬŏĪėőĬőĸĵňĔńĭĬĺńĨĔĶĶĴħƟŅĬŀŋĨĽŅľĔĶĶĴœħƟ 
4. ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢĺńĽħŋĬŅőĬŏĭŊŘŀĚĨƟĬœħƟ 

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 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĶŃĭĭĨńĺŏĸĕŐĸŃĶľńĽȮıňĝėĦŇĨŐĭĭĭŌĸňĬȮĴŇĬŏĪŀĴŐĸŃŐĴĔĞƢŏĪŀĴȮįĸĶĺĴĕŀĚįĸėŌĦŐĸŃįĸėŌĦ

ĕŀĚįĸĶĺĴȮŐįĬįńĚėŅĶƢĬŀĲȮĺĚěĶŏĔĨĽŀĚĶŃħńĭŐĸŃľĸŅĵĶŃħńĭȮĺĚěĶėŀĴĭŇŏĬĝńĬŐĬĸĕĬŅħĔĸŅĚȮĴńĸĨŇŏıĸŖĔ
ŏĞŀĶƢȮĺĚěĶŏĕƟŅĶľńĽȮŐĸŃĺĚěĶĩŀħĶľńĺȮĭĪĬņĽŌƞĺĚěĶŏĝŇĚĸņħńĭȮŐĸĨĝƢȮĲĸŇĮĲĸŖŀĮȮĶňěŇĽŏĨŀĶƢȮŐĸŃĺĚěĶĬńĭȮ
œħŀŃŐĔĶĴĽĩŅĬŃŐĸŃĨŅĶŅĚĽĩŅĬŃȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭĺĚěĶĸŀěŇĔŏĝŇĚĸņħńĭȮĳŅļŅŀīŇĭŅĵ
ŁŅĶƢħŐĺĶƢȮőĮĶŏěŖĔĨƢŀŀĔŐĭĭőħĵŒĝƟȮCAD 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ėņĬĺĦĶŃĭĭĨńĺŏĸĕŐĸŃĶľńĽĨƞŅĚŕœħƟ 
3. ėņĬĺĦıňĝėĦŇĨŐĭĭĭŌĸňĬœħƟ 
4. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĴŇĬŏĪŀĴŐĸŃŐĴĔĞƢŏĪŀĴȮįĸĶĺĴĕŀĚįĸėŌĦŐĸŃįĸėŌĦĕŀĚįĸĶĺĴȮ

ŐįĬįńĚėŅĶƢĬŀĲœħƟ 
5. ŀŀĔŐĭĭĺĚěĶĸŀěŇĔŏĝŇĚĸņħńĭœħƟ 
6. ŀŀĔŐĭĭĺĚěĶħĵŒĝƟŀīŇĭŅĵŁŅĶƢħŐĺĶƢœħƟ 
7. ŀŀĔŐĭĭĺĚěĶőħĵŒĝƟȮCAD œħƟ 

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 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Electronic  Circuits 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĸńĔļĦŃĔĶŃŐĽ+ŐĶĚħńĬȮŐĸŃėĺŅĴĩňŗĕŀĚŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭĺĚěĶœħőŀħȮĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĶŀĵĨƞŀœĭőıĸŅĶƢ &BJT) ŐĸŃĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭ
ĽĬŅĴœĲĲƚŅȮ&FET) ĺĚěĶœĭŀńĽĪĶŅĬĞŇĽŏĨŀĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĕĬŅħŏĸŖĔȮĺĚěĶĕĵŅĵĽńĠĠŅĦŐĭĭľĸŅĵ
ĕńŘĬĨŀĬȮŀŀĮŐŀĴĮƝŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĺĚěĶŏĝŇĚŏĽƟĬŐĸŃœĴƞŏĝŇĚŏĽƟĬ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĔŅĶėŋĦĽĴĭńĨŇĕŀĚŀŋĮĔĶĦƢĔŉŗĚĨńĺĬņĝĬŇħĨƞŅĚȮŕȮœħƟ 
3. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĺĚěĶœħőŀħœħƟ 
4. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĺĚěĶĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĶŀĵĨƞŀœĭőıĸŅĶƢœħƟ 
5. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĺĚěĶĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĶŀĵĨƞŀĽĬŅĴœĲĲƚŅœħƟ 
6. ėņĬĺĦľŅėƞŅěŋħĪņĚŅĬȮŐĸŃȮĺĚěĶĽńĠĠŅĠĕĬŅħŏĸŖĔĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢœħƟ 
7. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĺĚěĶŀŀĮŐŀĴĮƝœħƟ 

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 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ėŋĦĽĴĭńĨŇŐĸŃĔŅĶŏĨŇĭőĨĕŀĚįĸŉĔŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŐĩĭıĸńĚĚŅĬŐĸŃĨńĺıŅĮĶŃěŋŒĬŏĞĴŇėŀĬħńĔ

ŏĨŀĶƢȮĔĸœĔĔŅĶĕĬĽƞĚĨńĺıŅŒĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĶŀĵĨƞŀȮp-n ĶŀĵĨƞŀőĸľŃ+ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮőėĶĚĽĶƟŅĚȮĔŅĶ
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ĪņĚŅĬȮŐĸŃėŋĦĽĴĭńĨŇĪŅĚœĲĲƚŅĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĽŀĚĶŀĵĨƞŀ &BJT) őėĶĚĽĶƟŅĚȮĔŅĶĪņĚŅĬȮŐĸŃėŋĦĽĴĭńĨŇ
ĪŅĚœĲĲƚŅĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢĴŀĽŏĲĨȮ&MOSFET) ŀŋĮĔĶĦƢŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵėŋĦĽĴĭńĨŇŐĸŃĔŅĶŏĨŇĭőĨĕŀĚįĸŉĔŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŐĩĭıĸńĚĚŅĬŐĸŃĨńĺıŅĮĶŃěŋŒĬ

ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĔĸœĔĔŅĶĕĬĽƞĚĨńĺıŅŒĬŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
3. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚĶŀĵĨƞŀȮp-n ĶŀĵĨƞŀőĸľŃ+ŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
4. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚőėĶĚĽĶƟŅĚȮĔŅĶĪņĚŅĬȮŐĸŃėŋĦĽĴĭńĨŇĪŅĚœĲĲƚŅĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭ

ĽŀĚĶŀĵĨƞŀȮ&BJT)œħƟ 
5. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚőėĶĚĽĶƟŅĚȮĔŅĶĪņĚŅĬȮŐĸŃėŋĦĽĴĭńĨŇĪŅĚœĲĲƚŅĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢĴŀĽ

ŏĲĨȮ&MOSFET)œħƟ 
6.  ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚŀŋĮĔĶĦƢŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
7. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢŀĵƞŅĚĩŌĔĨƟŀĚ 

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 ĽńĠĠŅĦŐĸŃĶŃĭĭ 
Signal and Systems 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĽńĠĠŅĦŐĸŃĶŃĭĭȮĔŅĶĺŇŏėĶŅŃľƢőħŏĴĬŏĺĸŅĕŀĚĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚŏĝŇĚŏĽƟĬĪňŗœĴƞ

ŐĮĶŏĮĸňŗĵĬĨŅĴŏĺĸŅȮĔŅĶĮĶŃĽŅĬŏĺĸŅĨƞŀŏĬŊŗŀĚȮŀĬŋĔĶĴĲŌŏĶňĵĶƢŏĺĸŅĨƞŀŏĬŊŗŀĚȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŏĺĸŅĨƞŀŏĬŊŗŀĚȮĔŅĶ
ŐĮĸĚĸŅĮĸŅĞȮĔŅĶĺŇŏėĶŅŃľƢőħŏĴĬŏĺĸŅĕŀĚĶŃĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĮĶŃĽŅĬŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮŀĬŋĔĶĴĲŌŏĶňĵĶƢ
ŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃėĺŀĬœĪĞƢĽńĠĠŅĦȮĔŅĶŐĮĸĚȮZ ĔŅĶ
ěņĸŀĚŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶŒĝƟĚŅĬĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚĶŃĭĭŐĸŃĽńĠĠŅĦŐĭĭŏĝŇĚŏĽƟĬŐĸŃœĴƞŐĮĶįńĬĨŅĴŏĺĸŅœħƟ 
3. ėņĬĺĦįĸėŀĬőĺĸŌĝńĬĕŀĚĽńĠĠŅĮĶŃŏĳĪĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 
4. ėņĬĺĦŀĬŋĔĶĴĲŌŏĶňĵĶƢŐĸŃĔŅĶŐĮĸĚĲŌŏĶňĵĶƢĕŀĚĽńĠĠŅĮĶŃŏĳĪĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 
5. ėņĬĺĦĔŅĶŐĮĸĚĸŅĮĸŅĞĕŀĚĽńĠĠŅĮĶŃŏĳĪĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 
6. ėņĬĺĦįĸėŀĬőĺĸŌĝńĬĕŀĚĽńĠĠŅĮĶŃŏĳĪœĴƞĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 
7. ėņĬĺĦŀĬŋĔĶĴĲŌŏĶňĵĶƢŐĸŃĔŅĶŐĮĸĚĲŌŏĶňĵĶƢĕŀĚĽńĠĠŅĮĶŃŏĳĪœĴƞĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 
8. ėņĬĺĦĔŅĶŐĮĸĚŐĞħĕŀĚĽńĠĠŅĮĶŃŏĳĪœĴƞĨƞŀŏĬŊŗŀĚĪŅĚŏĺĸŅœħƟ 

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 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃėĸŊŗĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽĬŅĴœĲĲƚŅĽĩŇĨŒĬŀĺĔŅĻȮœħŀŇŏĸŖĔĨĶŇĔȮŐĸŃĨńĺĬņœĲĲƚŅȮĻńĔĵƢœĲĲƚŅȮıĸńĚĚŅĬœĲĲƚŅĽĩŇĨŐĸŃŐĶĚȮ

ĔĶŃŐĽœĲĲƚŅėĚĪňŗȮĽĬŅĴŐĴƞŏľĸŖĔĽĩŇĨȮıĸńĚĚŅĬœĲĲƚŅĽĩŇĨȮŐĶĚȮŐĸŃŐĶĚĭŇħȮĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮ
ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŁŅĶƢőĴĬŇĔĨŅĴŏĺĸŅȮĔŅĶŐįƞĶńĚĽňıĸńĚĚŅĬŐĴƞŏľĸŖĔœĲĲƚŅȮėĸŊŗĬĶŃĬŅĭȮĽŅĵĽƞĚœĲĲƚŅȮĽĴŇĪĝŅĶƢĪ 

Electrostatic fields in free space, dielectrics, and conductors; electric potential; 
electrostatic energy and forces; steady electric currents; magnetostatic fields; magnetostatic 
clcpew*Ȯdmpacq*Ȯ_lbȮrmposcq9ȮK_vucjjŲqȮcos_rgmlq9Ȯtime-harmonic electromagnetic fields; 
electromagnetic energy radiation; plane waves; transmission lines; Smith chart 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏĔňŗĵĺĔńĭĽĬŅĴœĲĲƚŅĽĩŇĨȮœħŀŇŏĸŖĔĨĶŇĔȮŐĸŃȮĨńĺĬņœĲĲƚŅœħƟ 
3. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭıĸńĚĚŅĬœĲĲƚŅĽĩŇĨŐĸŃŐĶĚĪŅĚœĲĲƚŅœħƟ 
4. ėņĬĺĦľŅėƞŅĽĬŅĴŐĴƞŏľĸŖĔĽĩŇĨȮıĸńĚĚŅĬĽĬŅĴŐĴƞŏľĸŖĔĽĩŇĨȮŐĶĚŐĸŃŐĶĚħĭŇħěŅĔ

ĽĬŅĴŐĴƞŏľĸŖĔĽĩŇĨœħƟ 



126 

 

5. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭȮĽĴĔŅĶŐĴĔĞƢŏĺĸĸƢȮĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŁŅĶƢőĴĬŇĔĨŅĴŏĺĸŅȮĔŅĶŐįƞĶńĚĽň
ıĸńĚĚŅĬŐĴƞŏľĸŖĔœĲĲƚŅȮŐĸŃȮėĸŊŗĬĶŃĬŅĭ 

6. ėņĬĺĦėƞŅŏĔňŗĵĺĔńĭĽŅĵĽƞĚœĲĲƚŅ 
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  
3,Ȯ QmjtcȮ npm`jckqȮ pcj_rcbȮ rmȮ K_vucjjŲqȮ cos_rgmlq*Ȯ rgkc-harmonic 

electromagnetic fields and electromagnetic energy radiation and plane waves 
6. Calculate parameters related to transmission lines 

 
247-214 ŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭœŀĞňȮ 

IC Design Technology 
3&(3)+0+6' 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĶŃŏĳĪĕŀĚȮIC (ĺĚěĶĶĺĴ'; ĺŇīňĔŅĶŀŀĔŐĭĭ; ĔŅĶŀŀĔŐĭĭȮIC ŐĭĭŀĬŅĸŖŀĔȮħŇěŇĪńĸȮŐĸŃŐĭĭ

ĽńĠĠŅĦįĽĴ; ŏĔĨȮTTL (Transistor-Transistor Logic'; ŏĔĨȮCMOS (Complementary Metal-Oxide 
Semiconductor'; FinFET; ŏėĶŊŗŀĚĴŊŀŀŀĔŐĭĭŀńĨőĬĴńĨŇȮ&EDA); ĭĶĶěŋĳńĦĤƢŐĸŃĔŅĶĪħĽŀĭ; ŐĬĺőĬƟĴŒľĴƞȮŕ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚıķĨŇĔĶĶĴĪňŗĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĮĶŃŏĳĪĕŀĚȮIC œħƟ 
1,ȮŀīŇĭŅĵĺŇīňĔŅĶŀŀĔŐĭĭľĸńĔĽņľĶńĭȮIC ŐĭĭŀĬŅĸŖŀĔȮħŇěŇĪńĸȮŐĸŃŐĭĭĽńĠĠŅĦįĽĴœħƟ 
2,ȮŏĮĶňĵĭŏĪňĵĭŏĪėőĬőĸĵňȮTTL (ĪĶŅĬĞŇĽŏĨŀĶƢ+ĪĶŅĬĞŇĽŏĨŀĶƢĸŀěŇĔ'ȮCMOS (ŏĞĴŇėŀĬħńĔŏĨ

ŀĶƢőĸľŃŀŀĔœĞħƢŏĽĶŇĴ'ȮŐĸŃȮFinFETȮœħƟ 
3,ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮEDA ŏıŊŗŀŀŀĔŐĭĭȮěņĸŀĚȮŐĸŃĨĶĺěĽŀĭĔŅĶĪņĚŅĬĕŀĚĺĚěĶȮIC ıŊŘĬģŅĬœħƟ 
4,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶĶěŋȮĔŅĶĪħĽŀĭȮŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴ

ĬƞŅŏĝŊŗŀĩŊŀĕŀĚȮICȮœħƟ 
5,ȮŀīŇĭŅĵŐĬĺőĬƟĴŒľĴƞŕȮŒĬŏĪėőĬőĸĵňŏĞĴŇėŀĬħńĔŏĨŀĶƢȮŏĝƞĬȮĔŅĶŀŀĔŐĭĭıĸńĚĚŅĬĨŗņŐĸŃĔŅĶ

ĶĺĴȮIC ŐĭĭȮ1ȮĴŇĨŇœħƟ 
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 1D IC integration 

 
332-244 ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶĔŉŗĚĨńĺĬņŏĭŊŘŀĚĨƟĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĕƟŀĔņľĬħħƟŅĬĺńĽħŋŐĸŃŀŋĮĔĶĦƢĕŀĚŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃȮMEMS ĳŅıĶĺĴĔĶŃĭĺĬĔŅĶ

įĸŇĨŏĺŏĲŀĶƢȮĳŅıĶĺĴĔĶŃĭĺĬĔŅĶȮMEMS ĸŇőīĔĶŅĲƖȮĔŅĶĔńħȮĔŅĶĪņŒľƟŏĮƦĬőĸľŃȮĔŅĶŀŀĔĞŇŏħĝńĬħƟĺĵėĺŅĴĶƟŀĬȮ
ĔŅĶŐıĶƞĔĶŃěŅĵȮĔŅĶİƤĚœŀŀŀĬȮĔŅĶĪņŒľƟŏĜŊŗŀĵȮĔŅĶĽńĴįńĽȮĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĸŃŐĶĚȮĽŏĮĔőĨĶĽőėĮƖ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŀŀĮĨŇėŀĸȮĺńĽħŋĬŅőĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĔŅĶěńħĺŅĚĺĚěĶĶĺĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĕƟŀĔņľĬħħƟŅĬĺńĽħŋŐĸŃŀŋĮĔĶĦƢĕŀĚŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃȮMEMS œħƟ 
1,ȮŀīŇĭŅĵĳŅıĶĺĴĔĶŃĭĺĬĔŅĶįĸŇĨŏĺŏĲŀĶƢȮĳŅıĶĺĴĔĶŃĭĺĬĔŅĶȮMEMS ĸŇőīĔĶŅĲƖœħƟ 
2,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶĔńħȮĔŅĶĪņŒľƟŏĮƦĬőĸľŃȮĔŅĶŀŀĔĞŇŏħĝńĬħƟĺĵėĺŅĴĶƟŀĬȮĔŅĶ

ŐıĶƞĔĶŃěŅĵȮĔŅĶİƤĚœŀŀŀĬȮĔŅĶĪņŒľƟŏĜŊŗŀĵȮŐĸŃĔŅĶĽńĴįńĽœħƟ 
3,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĸŃŐĶĚȮĽŏĮĔőĨĶĽőėĮƖŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ

ŀŀĮĨŇėŀĸȮĺńĽħŋĬŅőĬŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
4,ȮěńħĺŅĚĺĚěĶĶĺĴœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the material and device requirements of electronic and MEMS 

industries 
1,ȮExplain the wafer fabrication process and MEM process 
2,ȮExplain the concepts of lithography, etching, metallization, thermal oxidation, 

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

optical spectroscopies 
4,ȮImplement a layout of integrated circuits 
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247-390 ĽńĴĬŅĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Semiconductor Engineering Seminar 

1(0-2-1) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŒĬĶŃħńĭĮĶŇĠĠŅ

ĨĶňŐĸŃĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 
Presentation and discussion on current interesting topics in integrated circuit 

bcqgelȮ_rȮrfcȮ`_afcjmpŲqȮdegree level and plant visit 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚľńĺĕƟŀĪŅĚħƟŅĬĺĚěĶĶĺĴħƟĺĵĪķļġňĪňŗŏľĴŅŃĽĴœħƟ 
1,ȮŏĮĶňĵĭŏĪňĵĭĔŅĶŀŀĔŐĭĭĕŀĚĺĚěĶĶĺĴĨƞŅĚŕœħƟ 
2,ȮĽĶƟŅĚĽŊŗŀĬņŏĽĬŀĽņľĶńĭľńĺĕƟŀĪŅĚħƟŅĬĺĚěĶĶĺĴĪňŗŏľĴŅŃĽĴœħƟ 
3,ȮĽŀĭĩŅĴĔŅĶĬņŏĽĬŀŒĬĔŅĶĽńĴĴĬŅ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the concepts of the chosen integrated circuits using appropriate 

theories 
1,ȮCompare multiple integrated circuit designs  
2,ȮCrate an appropriate presentation of the chosen integrated circuits 
3,ȮQuestion the presentations in the seminar 

 
247-17/ ĔŅĶİƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ 

Industrial Training 
œĴƞĬƟŀĵĔĺƞŅȮ
320 ĝńŗĺőĴĚ 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
İƗĔĚŅĬĽņľĶńĭĺŇĻĺĔĶŏĞĴŇėŀĬħńĔŏĨŀĶƢŒĬĭĶŇļńĪŏŀĔĝĬȮľĬƞĺĵĚŅĬĶŅĝĔŅĶȮĶńģĺŇĽŅľĔŇěȮľĶŊŀ

ĽĩŅĬĻŉĔļŅȮŀĵƞŅĚĬƟŀĵȮ10. ĝńŗĺőĴĚȮŐĸŃŀĵƞŅĚĬƟŀĵȮ30 ĺńĬĪņĔŅĶȮŏıŊŗŀĶńĭĮĶŃĽĭĔŅĶĦƢěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
Internship for semiconductor engineer in private enterprises, government agencies, 

government enterprises or academic places at least 10.Ȯhours and at least 1.Ȯworkdays in order 
to get experiences from the assignment 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮĮĢŇĭńĨŇĨŅĴĔġĶŃŏĭňĵĭĕƟŀĭńĚėĶńĭĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
0,ȮŀŀĔŐĭĭĶŃĭĭŏıŊŗŀŐĔƟœĕĮƤĠľŅĪňŗœħƟĶńĭěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
1,ȮĽŊŗŀĽŅĶŏĔňŗĵĺĔńĭĚŅĬĪŅĚĺŇĻĺĔĶĶĴŒľƟįŌƟĶƞĺĴĚŅĬœħƟ 
4. ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ 
5,ȮĪņĚŅĬŏĮƦĬĔĸŋƞĴœħƟ 

Students are able to 
/,ȮObey the rule and regulation of the internship organization 
0,Design the system to solve the problem proposed by the internship 

organization 
1,ȮCommunicate the engineering work to the co-worker correctly 
4. Perform work in the workplace successfully as assigned 
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5,ȮWork in a team environment 
 
0,0) ȮĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
&Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 

247-220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 
Data Structure and Algorithms 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴȮŀŅĶƢŏĶĵƢȮĽŐĨŖĔȮėŇĺȮŀńĸĔŀĶŇĪŉĴĔŅĶŏĶňĵĚĸņħńĭȮŏĞĨœħ

ĬŅĴŇĔŐĸŃĔŅĶėƟĬľŅȮŀńĸĔŀĶŇĪŉĴĔŅĶŐĭƞĚŐĸŃıŇĝŇĨȮĔĶŅĲŐĸŃĔŅĶĽŊĭėƟĬĔĶŅĲȮŀńĸĔŀĶŇĪŉĴŐĭĭőĸĳȮĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴœħĬŅĴŇĔȮıľŋĬŅĴŐĸŃŏĴĪĶŇĔĞƢȮĮƤĠľŅȮNP-complete ŀńĸĔŀĶŇĪŉĴŐĭĭĕĬŅĬȮŀńĸĔŀĶŇĪŉĴŐĭĭĮĶńĭĨńĺȮ
ĮƤĠľŅĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮŀńĸĔŀĶŇĪŉĴĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮĔŅĶŐĔƟœĕŀńĸĔŀĶŇĪŉĴőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĻĺĔĶĶĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴĨƞŅĚȮŕȮœħƟ 
3. ėņĬĺĦėĺŅĴĞńĭĞƟŀĬĪŅĚĔŅĶėņĬĺĦĕŀĚŀńĸĔŀĶŇĪŉĴœħƟ 
4.ȮŏĕňĵĬőĮĶŐĔĶĴœħĬŅĴŇĔœħƟ 
5. ĽŅĴŅĶĩŐĔƟœĕŀńĸĔŀĶŇĪŉĴĪŅĚĺŇĻĔĶĶĴőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĻĺĔĶĶĴ 

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 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 
Digital Systems Laboratory 

3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĢŇĭńĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸŐĸŃĸŀěŇĔőħĵŒĝƟȮ

CAD ĳŅļŅŀīŇĭŅĵŁŅĶƢħŐĺĶƢȮ&HDL) ĔŅĶĽńĚŏėĶŅŃľƢȮP&R ĔŅĶĬņĶŃĭĭħŇěŇĪńĸœĮŒĝƟĭĬŏŀĲıňěňŏŀȮ 
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) 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚ 
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3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸŐĸŃĸŀěŇĔőħĵŒĝƟȮCAD ŐĸŃȮĳŅļŅŀīŇĭŅĵ
ŁŅĶƢħŐĺĶƢȮ&HDL) ŀĵƞŅĚĩŌĔĨƟŀĚ 

4. ĪņĔŅĶĽńĚŏėĶŅŃľƢȮĺŅĚŐĸŃěńħŏĽƟĬĪŅĚĺĚěĶħŇěŇĪńĸĭĬŏŀĲıňěňŏŀŀĵƞŅĚĩŌĔĨƟŀĚ 
5. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 ĺĚěĶőĞĸŇħŏĽĨĪ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
őėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĺĚěĶĕĵŅĵĽńĠĠŅĦȮŀŀĮŐŀĴĮƝȮĔŅĶŀŀĔŐĭĭĺĚěĶĕĵŅĵŐĭĬħƢĺŇħĪƢĔĺƟŅĚȮ

ĲƕĸŏĨŀĶƢŐŀŖĔĪňĲȮŏĞŖĬŏĞŀĶƢĺńħŀŋĦľĳŌĴŇȮĔŅĶŀƟŅĚŀŇĚŐĭĬħƢŐĔŖĮȮŐľĸƞĚěƞŅĵœĲŐĸŃĨńĺėĺĭėŋĴŐĶĚħńĬœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀ
ŀŀĔŐĭĭȮCAD/EDA ĔŅĶĬņŁŅĶƢħŐĺĶƢœĮŒĝƟĚŅĬĭĬŐįĚĪħĸŀĚőħĵŒĝƟŀŀĮŐŀĴĮƝŏĝŇĚıŅĦŇĝĵƢŐĸŃĪĶŅĬĞŇĽŏĨŀĶƢ
ŐĭĭĶŀĵĨƞŀœĭőıĸŅĶƢȮ&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) 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĺĚěĶĕĵŅĵĽńĠĠŅĦȮŀŀĮŐŀĴĮƝȮŐĸŃĺĚěĶĕĵŅĵŐĭĬħƢĺŇħĪƢĔĺƟŅĚȮ

œħƟ 
3. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĺĚěĶĕĵŅĵĽńĠĠŅĦȮŀŀĮŐŀĴĮƝȮĺĚěĶĕĵŅĵŐĭĬħƢĺŇħĪƢĔĺƟŅĚœħƟ 
4. ėņĬĺĦľŅėƞŅĪŅĚœĲĲƚŅĕŀĚĲƕĸŏĨŀĶƢŐŀŖĔĪňĲœħƟ 
5. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĞŖĬŏĞŀĶƢĺńħŀŋĦľĳŌĴŇȮĔŅĶŀƟŅĚŀŇĚŐĭĬħƢŐĔŖĮœħƟ 
6. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚŐľĸƞĚěƞŅĵœĲŐĸŃĨńĺėĺĭėŋĴŐĶĚħńĬœĲĲƚŅœħƟ 
7. ěņĸŀĚŐĸŃĽĶƟŅĚĺĚěőħĵŒĝƟŏėĶŊŗŀĚĴŊŀŀŀĔŐĭĭȮCAD/EDAœħƟ 
8. ĽĶƟŅĚĺĚěĶħƟĺĵŀŀĮŐŀĴĮƝŏĝŇĚıŅĦŇĝĵƢŐĸŃĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĶŀĵĨƞŀœĭőıĸŅĶƢ 

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 
 

ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 
Electrical Instruments and Measurement 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľĬƞĺĵŐĸŃŏėĶŊŗŀĚĴŊŀĴŅĨĶģŅĬȮėĺŅĴŐĴƞĬĵņȮėĺŅĴĸŃŏŀňĵħȮĔŅĶĺńħĔĶŃŐĽœĲĲƚŅŐĸŃĔņĸńĚœĲĲƚŅȮ

ĔŅĶĺńħėƞŅŀŇĴıňŐħĬĞƢĪňŗėĺŅĴĩňŗĨŗņŐĸŃėĺŅĴĩňŗĽŌĚȮĔŅĶĺńħĔĶŃŐĽœĲĲƚŅȮDC ŐĸŃȮAC ŐĸŃŐĶĚħńĬœĲĲƚŅőħĵŒĝƟ
ŏėĶŊŗŀĚĴŊŀŐŀĬŃĸŖŀĔŐĸŃħŇěŇĪńĸȮŏĪėĬŇėħŇěŇĪńĸŒĬĔŅĶĺńħȮĽńĠĠŅĦĶĭĔĺĬȮĔŅĶĮƚŀĚĔńĬȮŏĪėĬŇėĔŅĶŏıŇŗĴŀńĨĶŅĽƞĺĬ
ĽńĠĠŅĦĨƞŀĽńĠĠŅĦĶĭĔĺĬȮĨńĺŐĮĸĚĽńĠĠŅĦȮĶŃĭĭĔŅĶĺńħĭĬėŀĴıŇĺŏĨŀĶƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵľĬƞĺĵŐĸŃŏėĶŊŗŀĚĴŊŀĴŅĨĶģŅĬœħƟ 
3. ėņĬĺĦľŅėƞŅėĺŅĴŐĴƞĬĵņȮŐĸŃėĺŅĴĸŃŏŀňĵħœħƟ 
4. ŀīŇĭŅĵĺŇīňĶĺńħĔĶŃŐĽœĲĲƚŅŐĸŃĔņĸńĚœĲĲƚŅȮĔŅĶĺńħėƞŅŀŇĴıňŐħĬĞƢĪňŗėĺŅĴĩňŗĨŗņŐĸŃėĺŅĴĩňŗĽŌĚœħƟ 
5.  ŀīŇĭŅĵĺŇīňĔŅĶĺńħĔĶŃŐĽœĲĲƚŅȮDC ŐĸŃȮAC ŐĸŃŐĶĚħńĬœĲĲƚŅőħĵŒĝƟŏėĶŊŗŀĚĴŊŀŐŀĬŃĸŖŀĔ

ŐĸŃħŇěŇĪńĸœħƟ 
6. ŀīŇĭŅĵŏĪėĬŇėħŇěŇĪńĸŒĬĔŅĶĺńħœħƟ 
7. ŀīŇĭŅĵįĸĔĶŃĪĭĕŀĚĽńĠĠŅĦĶĭĔĺĬȮŐĸŃĔŅĶĮƚŀĚĔńĬœħƟ 
8. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėĬŇėĔŅĶŏıŇŗĴŀńĨĶŅĽƞĺĬĽńĠĠŅĦĨƞŀĽńĠĠŅĦĶĭĔĺĬœħƟ 
9. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĨńĺŐĮĸĚĽńĠĠŅĦĨƞŅĚȮŕȮœħƟ 
10. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĔŅĶĺńħĭĬėŀĴıŇĺŏĨŀĶƢ 

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 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 

Microcomputer Project Laboratory 
3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĢŇĭńĨŇĔŅĶŐĸŃőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭœĴőėĶėŀĴıŇĺŏĨŀĶƢ 
Lab practices and projects related to microcomputers 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟĞŀĲŐĺĶƢŐĸŃĶŃĭĭŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĸŃĭĶĶěŋŒĽƞœĴőėĶėŀĴıŇĺŏĨŀĶƢœħƟ 
3. ŏĕňĵĬőĮĶŐĔĶĴŒľƟœĴőėĶėŀĴıŇĺŏĨŀĶƢĪņĚŅĬĨŅĴŏĚŊŗŀĬœĕĪňŗĨńŘĚœĺƟœħƟ 
4. ŀīŇĭŅĵĔŅĶĪņĚŅĬĕŀĚőĮĶŐĔĶĴœħƟ 

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 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŐĬŃĬņĶŃĭĭėĺĭėŋĴħŇěŇĪńĸőħĵŒĝƟĔŅĶŀŀĔŐĭĭŀŇĚŐĭĭěņĸŀĚȮĽńĠĠŅĦŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮ

ŏĪėĬŇėĔŅĶŐĮĸĚȮZ ĶŃĭĭĕƟŀĴŌĸĪňŗĽŋƞĴĨńĺŀĵƞŅĚȮĲƤĚĔƢĝńĬĔŅĶĩƞŅĵőŀĬĨƞŀŏĬŊŗŀĚŏĪňĵĭŏĪƞŅŐĭĭŐĵĔœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶ
ĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĬņĶŃĭĭėĺĭėŋĴħŇěŇĪńĸœĮŒĝƟŒĬĶŃĭĭİƤĚĨńĺȮĔŅĶěņĸŀĚŐĭĭ
őĴŏħĸŒĬĸŌĮȮĔŅĶěņĸŀĚŐĭĭŁŅĶƢħŐĺĶƢŒĬĸŌĮȮĔŅĶěņĸŀĚŐĭĭőĮĶŏĞĽŏĞŀĶƢŒĬĸŌĮȮĔŅĶěņĸŀĚŐĭĭĨƟĬŐĭĭŒĬĸŌĮȮ
ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚ 

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. 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴħŇěŇĪńĸőħĵŒĝƟĔŅĶŀŀĔŐĭĭŀŇĚŐĭĭěņĸŀĚȮ

ĽńĠĠŅĦŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚœħƟ 
1,ȮŀīŇĭŅĵŏĪėĬŇėĔŅĶŐĮĸĚȮZ ĶŃĭĭĕƟŀĴŌĸĨńĺŀĵƞŅĚȮĲƤĚĔƢĝńĬĔŅĶĩƞŅĵőŀĬĨƞŀŏĬŊŗŀĚŏĪňĵĭŏĪƞŅŐĭĭ

œĴƞĨƞŀŏĬŊŗŀĚȮŐĸŃĪņĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮœħƟ 
2,ȮĪņĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚőĴŏħĸĽņľĶńĭĶŃĭĭėĺĭėŋĴħŇěŇĪńĸœĮŒĝƟŒĬĶŃĭĭİƤĚĨńĺœħƟ 
3,ȮĪņěņĸŀĚĔŅĶĪņĚŅĬőĴŏħĸŐĸŃĔŅĶĪĺĬĽŀĭėĺŅĴĩŌĔĨƟŀĚőĴŏħĸŒĬĶŌĮŐĭĭĨƞŅĚȮŕ 
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Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about digital control system using discrete time signal model-

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

discrete transfer function, and perform stability analysis of discrete time system 
2,ȮCreate a model for digital control system for use in embedded system 
3,ȮPerform model simulation and model validation in various forms 

 
247-303 
 

ľĸńĔĔŅĶĽŊŗŀĽŅĶ 
Principle of Communication 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņĽŌƞĶŃĭĭĔŅĶĽŊŗŀĽŅĶȮĔŅĶĴŀħŌŏĸĨŀĬŅĸŖŀĔȮĪķļġňĭĪĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĔŅĶėĺŀĬœĪĞƢĽńĠĠŅĦ

ĔŅĶŏĕƟŅĶľńĽȮĔŅĶĴŀħŌŏĸĨĶľńĽıńĸĽƢȮ&PCM) ĔŅĶĽƞĚĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶŏĕƟŅĶľńĽœĭĬŅĶňȮĔŅĶĴŀħŌŏĸĨħŇěŇĪńĸȮ
ŐĴĨĝƢĲƕĸŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢıŊŘĬĪňŗĽńĠĠŅĦȮĔĶŃĭĺĬĔŅĶŐĔĶĴ+ĝĴŇħĪƢȮŀńĨĶŅĕƟŀįŇħıĸŅħĕŀĚĭŇĨȮ&BER) ŒĬĔŅĶĽƞĚ
ĽńĠĠŅĦħŇěŇĪńĸȮĕĬŅħŏĺĔŏĨŀĶƢĕƟŀįŇħıĸŅħȮ&EVM) ŒĬĔŅĶĽƞĚĽńĠĠŅĦȮI-Q ħŇěŇĪńĸȮĔŅĶŏĕƟŅĶľńĽĝƞŀĚĽńĠĠŅĦȮ
ĪķļġňĽŅĶĽĬŏĪĻȮŏŀĬőĪĶĮƖȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĝƞŀĚĽńĠĠŅĦȮėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦ 

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; GramůSchmidt 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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŒĬĶŃĭĭĔŅĶĽŊŗŀĽŅĶœħƟ 
3. ŀīŇĭŅĵľĸńĔĔŅĶĴŀħŌŏĸĨŀĬŅĸŖŀĔœħƟ 
4. ŀīŇĭŅĵľĸńĔĔŅĶĪķļġňĭĪĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮŐĸŃȮĔŅĶėĺŀĬœĪĞƢĽńĠĠŅĦœħƟ 
5. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶŏĕƟŅĶľńĽȮŐĸŃȮĔŅĶĴŀħŌŏĸĨĶľńĽıńĸĽƢȮ&PCM) œħƟȮ 
6. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶĽƞĚĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶŏĕƟŅĶľńĽœĭĬŅĶňȮĔŅĶĴŀħŌŏĸĨħŇěŇĪńĸȮŐĸŃȮ

ŐĴĨĝƢĲƕĸŏĨŀĶƢœħƟ 
7. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶĺŇŏėĶŅŃľƢıŊŘĬĪňŗĽńĠĠŅĦŒĬĔŅĶĽŊŗŀĽŅĶœħƟ 
8. ėņĬĺĦįĸĕŀĚĔĶŃĭĺĬĔŅĶŐĔĶĴ+ĝĴŇħĪƢœħƟ 
9. ėņĬĺĦľŅŀńĨĶŅĕƟŀįŇħıĸŅħĕŀĚĭŇĨȮ&BER) ŒĬĔŅĶĽƞĚĽńĠĠŅĦħŇěŇĪńĸȮŐĸŃȮĕĬŅħŏĺĔŏĨŀĶƢ

ĕƟŀįŇħıĸŅħȮ&EVM) ŒĬĔŅĶĽƞĚĽńĠĠŅĦȮI-Q ħŇěŇĪńĸœħƟ 
10. ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕƟŅĶľńĽĝƞŀĚĽńĠĠŅĦȮĪķļġňĽŅĶĽĬŏĪĻȮŏŀĬőĪĶĮƖȮĔŅĶĽĶƟŅĚ

ŐĭĭěņĸŀĚĝƞŀĚĽńĠĠŅĦȮŐĸŃėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœħƟ 
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 
 

ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 
VLSI Circuit Design 

3 ((2)-2-5) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņĽŌƞĔŅĶŀŀĔŐĭĭȮVLSI ĨńĺŀĵƞŅĚőĮĶŏĞĽŏĞŀĶƢȮMIPS ĪķļġňĪĶŅĬĞŇĽŏĨŀĶƢȮCMOS ĔŅĶěńħĺŅĚ

ŏĞĸĸƢĴŅĨĶģŅĬȮĔŅĶĮĶŃĴŅĦıŊŘĬĪňŗȮŐĭĭěņĸŀĚħňŏĸĵƢȮėĺŅĴıĵŅĵŅĴŏĝŇĚĨĶĶĔŃȮĔŅĶŒĝƟıĸńĚĚŅĬȮĔŅĶěņĸŀĚȮSPICE 
ĨĶŃĔŌĸĺĚěĶȮĬŅưŇĔŅȮĨńĺėĺĭėŋĴȮľĬƞĺĵħŅĨƟŅıŅĪȮľĬƞĺĵėĺŅĴěņȮĽŅĵŏĝŊŗŀĴĨƞŀȮĔĶĦňĻŉĔļŅ8ȮőĮĶŏĞĽŏĞŀĶƢȮIntel 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĪķļġňĪĶŅĬĞŇĽŏĨŀĶƢȮMOS ŏĪėőĬőĸĵňœħƟ 
1,ȮŀŀĔŐĭĭĺĚěĶȮCMOSȮŀĵƞŅĚĚƞŅĵœħƟ 
2,ȮĪņĔŅĶĮĶŃĴŅĦıŊŘĬĪňŗȮħňŏĸĵƢȮŐĸŃĔŅĶŒĝƟıĸńĚĚŅĬœħƟ 
5. ŀīŇĭŅĵĔŅĶŀŀĔŐĭĭȮVLSI  ŐĸŃĵĔĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the theory of MOS transistor technology 
1,ȮDesign simple CMOS circuits 
4. Estimate area, delay and power consumption  
5. Describe VLSI design and provide case study examples 

 
 ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
247-304 
 

őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 
Computer Organization 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĶŃĭĭĨńĺŏĸĕĴŅĨģŅĬȮIEEE 754ȮĽƞĺĬĮĶŃĔŀĭĕŀĚőĮĶŏĞĽŏĞŀĶƢȮĝŋħėņĽńŗĚȮĳŅļŅŐŀĽŏĞĴĭĸňȮ

ĳŅļŅŏėĶŊŗŀĚȮĳŅļŅĭĶĶĵŅĵŁŅĶƢħŐĺĶƢȮ&HDL) ĔŅĶŀŀĔŐĭĭőĮĶŏĞĽŏĞŀĶƢŐĭĭœĞŏėŇĸŏħňĵĺŐĸŃŐĭĭœĮĮƝœĸĬƢȮĸņħńĭ
ĝńŘĬľĬƞĺĵėĺŅĴěņľĸŅĵĶŃħńĭȮľĬƞĺĵėĺŅĴěņŏĽĴŊŀĬȮĶŃĭĭĭńĽ ĕƟŀĵĔŏĺƟĬŐĸŃȮI/O ĶŃĭĭĕĬŅĬȮĔĶĦňĻŉĔļŅ 
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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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĶŃĭĭĨńĺŏĸĕĨŅĴĴŅĨĶģŅĬȮIEEE œħƟ 
1,ȮŀīŇĭŅĵĽƞĺĬĮĶŃĔŀĭĕŀĚőĮĶŏĞĽŏĞŀĶƢœħƟ 
2,ȮŀīŇĭŅĵĝŋħħėņĽńŗĚĽņľĶńĭŁŅĶƢħŐĺĶƢĪňŗőĮĶŐĔĶĴœħƟ 
3,ȮŀŀĔŐĭĭőĮĶŏĞĽŏĞŀĶƢŐĭĭœĞŏėŇĸŏħňĵĺŐĸŃŐĭĭœĮĮƝœĸĬƢ 
4,ȮŀīŇĭŅĵľĬƞĺĵėĺŅĴěņŐĭĭĨƞŅĚȮŕȮŐĸŃȮI/O œħƟ 
5,ŀīŇĭŅĵőėĶĚĽĶƟŅĚĕŀĚėŀĴıŇĺŏĨŀĶƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe the number system according to IEEE standards 
1,ȮDescribe processor compoments  
2,ȮDescribe instruction sets for programmable hardware 
3,ȮDesign single-cycle and pipeline processors 
4,ȮDescribe different types of memory and I/O 
5,ȮDescribe the structure of a computer 

 
247-308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĺĚěĶĶĺĴŀĬŅĸŖŀĔȮ

CMOS őĴŏħĸĽńĠĠŅĦĕĬŅħŏĸŖĔŐĸŃĽńĠĠŅĦĕĬŅħŒľĠƞȮĺĚěĶĕĵŅĵĽńĠĠŅĦŐĭĭĽĩŅĬŃŏħňĵĺŐĸŃľĸŅĵĕńŘĬĨŀĬȮ
ĺĚěĶĕĵŅĵĽńĠĠŅĦŐĭĭħŇĲŏĲŀŏĶĬŏĝňĵĸŐĸŃĲƖħŐĭŖĔőľĴħĶƞĺĴȮĴŇŏĶŀĶƢĔĶŃŐĽȮĽńĠĠŅĦĶĭĔĺĬȮĲƖħŐĭŖĔȮĔŅĶ
ŀŀĔŐĭĭĺĚěĶĕĵŅĵŀŀĮŐŀĴĮƝȮŏĪėĬŇėĔŅĶěńħĺŅĚŀĬŅĸŖŀĔȮőĮĶŏěŖĔĨƢŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĭĸŖŀĔŀĬŅĸŖŀĔĪňŗ
ĞńĭĞƟŀĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮCAD ĪňŗĪńĬĽĴńĵ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĺĚěĶĶĺĴŀĬŅĸŖŀĔȮ

CMOS œħƟ 
1,ȮŀīŇĭŅĵőĴŏħĸĽńĠĠŅĦĕĬŅħŏĸŖĔŐĸŃĽńĠĠŅĦĕĬŅħŒľĠƞœħƟ 
2,ȮŀŀĔŐĭĭŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽœħƟ 
3,ȮĪņőėĶĚĚŅĬŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĭĸŖŀĔŀĬŅĸŖŀĔĪňŗĞńĭĞƟŀĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮCAD ĪňŗĪńĬĽĴńĵ 
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Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail the design and optimization of CMOS analog ICs 
1,ȮExplain small signal and large signal models 
2,ȮDesign CMOS analog ICs 
3,ȮCreate a project on the design of complex analog blocks using modern CAD 

tools 
 
247-309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ėĺŅĴĪƟŅĪŅĵŒĬĔŅĶŀŀĔŐĭĭȮIC ŐĭĭħŇěŇĪńĸȮŀŇĬŏĺŀĶƢŏĨŀĶƢȮCMOS ħňŏĸĵƢŒĬĔŅĶŐıĶƞĔĶŃěŅĵȮĔŅĶ

ĮĶŃĴŅĦėĺŅĴěŋĮĶĽŇĨȮĔŅĶŏĸĵƢŏŀŅĪƢȮĔŅĶĮĶńĭĕĬŅħŐĶĚħńĬœĲĲƚŅĕŀĚŐľĸƞĚěƞŅĵŐĸŃĕňħŐĭƞĚȮĺĚěĶŏĝŇĚěńħľĴŌƞŐĸŃ
ŏĝŇĚĸņħńĭȮőėĶĚĽĶƟŅĚŏĸĕėĦŇĨȮĔŅĶŏĝŊŗŀĴĨƞŀȮĔŅĶĔĶŃěŅĵĽńĠĠŅĦĬŅưŇĔŅȮľĬƞĺĵėĺŅĴěņȮŏĪėĬŇėĔŅĶĮĶńĭĕĬŅħ
ŐĶĚħńĬœĲĲƚŅĕńŘĬĽŌĚȮĔŅĶĸħıĸńĚĚŅĬįƞŅĬĔŅĶĸħĔŇěĔĶĶĴĔŅĶĽĺŇĪĞƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĺĚěĶĶĺĴħŇěŇĪńĸȮ

CMOS œħƟ 
1,ȮŀīŇĭŅĵőĴŏħĸĔŅĶĮĶŃĴŅĦėƞŅħňŏĸĵƢȮĕĬŅħĺĚěĶȮŐĸŃıĸńĚĚŅĬœħƟ 
2,ȮŀŀĔŐĭĭŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸĞňĴŀĽħƟĺĵŏĪėĬŇėĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃĸħıĸńĚĚŅĬœħƟ 
3,ȮĪņőėĶĚĚŅĬŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸĪňŗĞńĭĞƟŀĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮCAD ĪňŗĪńĬĽĴńĵ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail the design and optimization of CMOS digital ICs 
1,ȮExplain delay, circuit size and power estimation models 
2,ȮDesign CMOS digital ICs with optimization and power reduction techniques 
3,ȮComplete a project on the design of a complex digital IC using modern CAD 

tools 
 
247-311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬĔŅĶŐĮĸĚŐĸŃėĺĭėŋĴıĸńĚĚŅĬȮŏĪėĬŇėĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚȮ

ĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶėĺĭėŋĴȮĔŅĶŀŀĔŐĭĭĺĚěĶŀŇĬŏĺŀĶƢŏĨŀĶƢȮĺĚěĶĚĔĶŃŐĽœĲĲƚŅȮŐĸŃĨńĺŐĮĸĚȮDC-DC ĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭĽƞĺĬĮĶŃĔŀĭŐĴƞŏľĸŖĔŐĸŃĨńĺĔĶŀĚȮĸńĔļĦŃŏĜıŅŃĕŀĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢĔņĸńĚȮ
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Si, SiC, GaN, œħőŀħȮSchottky, œħőŀħȮPIN, œħőŀħȮMPS ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬȮŏĝƞĬȮĶŃĭĭėĺĭėŋĴĔŅĶŏėĸŊŗŀĬĪňŗȮ
ŐľĸƞĚěƞŅĵœĲȮŐĸŃŏėĶŊŗŀĚĕĵŅĵĔņĸńĚėĺŅĴĩňŗĺŇĪĵŋ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬĔŅĶŐĮĸĚŐĸŃėĺĭėŋĴıĸńĚĚŅĬœħƟ 
3. ŀŀĔŐĭĭĺĚěĶĺĚěĶŐĮĸĚıĸńĚĚŅĬŐĸŃŀŇĬŏĺŀĶƢŏĨŀĶƢœħƟ 
4. ŀīŇĭŅĵĸńĔļĦŃŏĜıŅŃĕŀĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢĔņĸńĚœĲĲƚŅœħƟ 
5.ŀīŇĭŅĵŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢĔņĸńĚœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟ 

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 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŐĬĺėŇħıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭœŀĞňȮRF ĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭŐĭĭĔĶŃěŅĵȮŏĝƞĬȮĔŅĶĽĶƟŅĚ

ŐĭĭěņĸŀĚĽŅĵĽƞĚȮıŅĶŅĴŇŏĨŀĶƢȮs ŐĸŃŐįĬĳŌĴŇĽĴŇīȮŐĬĺėŇħĪňŗĽņėńĠŒĬĶŃĭĭĽŊŗŀĽŅĶȮĽĩŅĮƤĨĵĔĶĶĴĪĶŅĬĞňĲŏĺŀĶƢȮ
ĺĚěĶĕĵŅĵĽńĠĠŅĦĶĭĔĺĬĨŗņȮĴŇĔŏĞŀĶƢȮŀŀĽĞŇĸŏĸŏĨŀĶƢȮĺĚěĶĕĵŅĵĔņĸńĚȮĺĚěĶĽńĚŏėĶŅŃľƢėĺŅĴĩňŗ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĺĚěĶœŀĞňȮRF ŐĸŃįĸĔĶŃĪĭŐĭĭĔĶŃěŅĵœħƟ 
1,ȮŀŀĔŐĭĭĺĚěĶĺĚěĶŐĮĸĚıĸńĚĚŅĬŐĸŃŀŇĬŏĺŀĶƢŏĨŀĶƢœħƟ 
2,ȮŀīŇĭŅĵŐĬĺėŇħĪňŗĽņėńĠŒĬĶŃĭĭĽŊŗŀĽŅĶŐĸŃĽĩŅĮƤĨĵĔĶĶĴĪĶŅĬĞňĲŏĺŀĶƢœħƟ 
3,ȮŀŀĔŐĭĭĺĚěĶȮRF ŏĭŊŘŀĚĨƟĬœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain RF IC circuits and their distributed effects 
1,ȮDesign power converter and inverter circuits 
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4. Explain important concepts in communication systems and transceiver 
architectures 

3,ȮDesign basic RF circuits 
 
 
247-318 

 
ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 
Design of Feedback Circuits and Systems 

 
 
3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĶŃőĵĝĬƢĕŀĚĔŅĶĮƚŀĬĔĸńĭŒĬĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĔŅĶĨŀĭĽĬŀĚĕŀĚ

ĶŃĭĭŏĝŇĚŏĽƟĬȮėĺŅĴŏĽĩňĵĶĕŀĚĶŃĭĭĮƚŀĬĔĸńĭȮŏĪėĬŇėĶŌĪ+őĸėńĽȮŏĔĦĤƢėĺŅĴŏĽĩňĵĶĕŀĚœĬėĺŇĽĨƢȮŏĪėĬŇėőħŏĴĬ
ėĺŅĴĩňŗȮĔŅĶĝħŏĝĵėĺŅĴĩňŗȮĔŅĶŀīŇĭŅĵĲƤĚĔƢĝńĬȮĨńĺŀĵƞŅĚĺĚěĶĮƚŀĬĔĸńĭȮĨńĺėĺĭėŋĴŏĝŇĚŏĽƟĬȮŏĲĽĸŖŀėĸŌĮȮĨńĺŐĮĸĚȮ
DC-DC ŐĭĭĽĺŇĨĝŇŗĚȮŀŀĽĞŇĸŏĸŏĨŀĶƢȮĮĶŃĽĭĔŅĶĦƢěĶŇĚŒĬĔŅĶŀŀĔŐĭĭĺĚěĶĮƚŀĬĔĸńĭ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĮĶŃőĵĝĬƢĕŀĚĔŅĶĮƚŀĬĔĸńĭŒĬĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟ 
3. ėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚŐĭĭěņĸŀĚŐĸŃĔŅĶĨŀĭĽĬŀĚĕŀĚĶŃĭĭŏĝŇĚŏĽƟĬœħƟ 
4. ėņĬĺĦľŅŏĚŊŗŀĬœĕĕŀĚėĺŅĴŏĽĩňĵĶĕŀĚĶŃĭĭĮƚŀĬĔĸńĭœħƟ 
5. ėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚĔŅĶėĺĭėŋĴħƟĺĵŏĪėĬŇėĶŌĪ+őĸėńĽȮŏĔĦĤƢėĺŅĴŏĽĩňĵĶĕŀĚœĬė

ĺŇĽĨƢȮŐĸŃŏĪėĬŇėőħŏĴĬėĺŅĴĩňŗȮŐĸŃĔŅĶĝħŏĝĵėĺŅĴĩňŗĽņľĶńĭĶŃĭĭĪňŗĔņľĬħœħƟ 
6. ėņĬĺĦľŅėƞŅĕŀĚŀīŇĭŅĵĲƤĚĔƢĝńĬĽņľĶńĭĶŃĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬœħƟ 
7. ŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĺĚěĶĮƚŀĬĔĸńĭœħƟ 
8. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚĨńĺėĺĭėŋĴŏĝŇĚŏĽƟĬȮĸŌĮĸŖŀėŏĲĽȮĨńĺŐĮĸĚȮDC-DC ŐĭĭĽĺŇĨĝŇŗĚȮ

ŐĸŃŀŀĽĞŇĸŏĸŏĨŀĶƢœħƟ 
9. ŀŀĔŐĭĭĶŃĭĭĮƚŀĬĔĸńĭĕŀĚĶŃĭĭĪňŗĔņľĬħŒľƟœħƟ 

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 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 
System on Chip (SoC) Design 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŐĬŃĬņĶŃĭĭĭĬĝŇĮȮ&SoC) ĕƟŀěņĔńħħƟŅĬĮĶŃĽŇĪīŇĳŅıȮıĸńĚĚŅĬȮŐĸŃıŊŘĬĪňŗȮĔŅĶĽĶƟŅĚȮSoC 

ĶŀĭŕȮőĮĶŏĞĽŏĞŀĶƢȮArm ŐıĸĨĲŀĶƢĴĔŅĶĽĶƟŅĚĨƟĬŐĭĭĕŀĚȮFPGA ĔĶŃĭĺĬĔŅĶıńĥĬŅȮSoC: ĨńŘĚŐĨƞĔŅĶĽĶƟŅĚ
ĕƟŀĴŌĸěņŏıŅŃĔŅĶĪņĚŅĬĶŃħńĭĽŌĚœĮěĬĩŉĚĔŅĶŀŀĔŐĭĭȮĔŅĶĬņœĮŒĝƟĚŅĬȮŐĸŃĔŅĶĪħĽŀĭĭĬŁŅĶƢħŐĺĶƢȮFPGA 
ěĶŇĚőħĵŒĝƟėņŀīŇĭŅĵŁŅĶƢħŐĺĶƢĴŅĨĶģŅĬŐĸŃĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴĞŀĲĨƢŐĺĶƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĶŃĭĭĭĬĝŇĮȮ&SoC) ĔĶŃĭĺĬĔŅĶıńĥĬŅȮSoC ŐĸŃĔŅĶŀŀĔŐĭĭĳŅĵŒĨƟĕƟŀěņĔńħœħƟ 
1,ȮŀŀĔŐĭĭĶŃĭĭȮSoC ĶƞĺĴĔńĭőĮĶŏĞĽŏĞŀĶƢȮœħƟ 
2,ȮĪħĽŀĭĶŃĭĭȮSoC ĭĬŐıĸĨĲŀĶƢĴĨƟĬŐĭĭȮFPGAœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe system on chip (SoC), SoC development process and design under 

constraints 
1,ȮDesign SoC with processor 
2,ȮTest SoC on FPGA prototype platform 

 
&ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
247-240 
 

ĶŃĭĭėĺĭėŋĴ 
Control Systems 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĶŃĭĭėĺĭėŋĴŐĭĭĺĚŏĮƕħŐĸŃĺĚĮƕħȮŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĕŀĚĶŃĭĭĪŅĚĔŅĵĳŅıȮĔŅĶĪņŒľƟ

ŏĮƦĬŏĝŇĚŏĽƟĬȮŐįĬįńĚĭĸŖŀĔȮĔĶŅĲĔŅĶœľĸĕŀĚĽńĠĠŅĦȮĲƤĚĔƢĝńĬĔŅĶĩƞŅĵőŀĬŐĸŃľĸńĔĔŅĶěņĸŀĚŏĝŇĚĮĶŇĳŌĴŇĽĩŅĬŃȮ
ĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬŐĸŃĔŅĶĝħŏĝĵıŊŘĬģŅĬȮĔŅĶĨŀĭĽĬŀĚŒĬőħŏĴĬŏĺĸŅȮĔŅĶĪħĽŀĭŏĽĩňĵĶĳŅıĕŀĚĶŌī+ŏŁŀĶƢ
ĺŇĨĞƢȮĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŒĝƟĶŌĪ+őĸėńĽȮĔĶŅĲőĭŏħŐĸŃœĬėĺŇĽĨƢȮŏĔĦĤƢŏĽĩňĵĶĳŅıĕŀĚœĬėĺŇĽĨƢȮĔŅĶ
ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŒĝƟĺŇīňĨŀĭĽĬŀĚėĺŅĴĩňŗȮĔŅĶěņĸŀĚħƟĺĵėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĪħĸŀĚŀŀĔŐĭĭĶŃĭĭ
ėĺĭėŋĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
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/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚĶŃĭĭėĺĭėŋĴŐĭĭĺĚŏĮƕħŐĸŃĺĚĮƕħœħƟ 
1,ȮėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚŐĭĭěņĸŀĚĕŀĚĶŃĭĭěĶŇĚœħƟ 
2,ȮėņĬĺĦľŅėƞŅĮĶŃŏĴŅĦŏĝŇĚŏĽƟĬĕŀĚĶŃĭĭœħƟ 
3,ȮĺŅħŐįĬįńĚĭĸŖŀĔȮŐĸŃĔĶŅĲĔŅĶœľĸĕŀĚĽńĠĠŅĦœħƟ 
4,ȮėņĬĺĦľŅėƞŅĕŀĚĲƤĚĔƢĝńĬĔŅĶĩƞŅĵőŀĬŐĸŃľĸńĔĔŅĶěņĸŀĚŏĝŇĚĮĶŇĳŌĴŇĽĩŅĬŃœħƟ 
5,ȮėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚĶŃĭĭėĺĭėŋĴĪňŗŏĔňŗĵĺĔńĭĔŅĶĪņĚŅĬŐĸŃĔŅĶĝħŏĝĵıŊŘĬģŅĬȮĔŅĶ

ĨŀĭĽĬŀĚŒĬőħŏĴĬŏĺĸŅœħƟ 
6,ȮėņĬĺĦľŅŏĚŊŗŀĬœĕĕŀĚŏĽĩňĵĶĳŅıőħĵŒĝƟĔŅĶĪħĽŀĭŏĽĩňĵĶĳŅıĕŀĚĶŌī+ŏŁŀĶƢĺŇĨĞƢœħƟ 
7,ȮėņĬĺĦľŅėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚĶŃĭĭėĺĭėŋĴħƟĺĵĺŇīňĶŌĪ+őĸėńĽȮĔĶŅĲőĭŏħŐĸŃœĬėĺŇĽĨƢȮŏĔĦĤƢ

ŏĽĩňĵĶĳŅıĕŀĚœĬėĺŇĽĨƢȮĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŒĝƟĺŇīňĨŀĭĽĬŀĚėĺŅĴĩňŗœħƟ 
/.,ȮěņĸŀĚĔŅĶĨŀĭĽŀĚĕŀĚĶŃĭĭėĺĭėŋĴĪňŗŀŀĔŐĭĭŒĬėŀĴıŇŏĨŀĶƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮCalculate parameters and responses in open-loop and closed-loop control 

systems 
1,ȮCalculate model parameters of physical systems 
2,ȮCalculate linearized model of a systems  
3,ȮSketch block diagrams and signal flow graphs of a systems 
4,ȮCalculate transfer function and state-space representation of a system 
5 ,Calculate controller parameters related to basic control actions and 

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

plots, Nyquist stability criterion and frequency response method 
/.,ȮSimulate controller design response in computer 

 
247-241 
 

ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ 
Electronic Laboratory I 

1 (0-3-.) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĢŇĭńĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Lab practices and projects related to electronic devices 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔńĭŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
4. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 
 

ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 
Electronic Laboratory II 

1 (0-3-.) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĢŇĭńĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Lab practices and projects related to electronic circuits 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔńĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
4. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 
 

ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Standard 

3((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľĸńĔĔŅĶŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴĪňŗĽņėńĠȮŏĝƞĬȮISO 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 26000ȮŏĮƦĬĨƟĬȮĴŅĨĶģŅĬĔŅĶĪħĽŀĭĪŅĚœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ IEC 60050 IEC 
60439 IEC 60601 ŏĮƦĬĨƟĬȮĔŅĶĪħĽŀĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮIEC 4..46Ȯ ŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀȮĽņľĶńĭĔŅĶěńħĔŅĶ
ŀŋĨĽŅľĔĶĶĴŏıŊŗŀĝƞĺĵŏıŇŗĴįĸŇĨĳŅıŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴĨƞŀŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨ 
3. ŀīŇĭŅĵĶŅĵĸŃŏŀňĵħĕŀĚĴŅĨĶģŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŀĵƞŅĚĬƟŀĵȮ3ȮĴŅĨĶģŅĬ 
4. ėƟĬľŅĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴŐĸŃĬņŏĽĬŀĴŅĨĶģŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
5. ĪņľĬƟŅĪňŗŏĮƦĬĽĴŅĝŇĔŒĬĪňĴœħƟ 

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 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 
Introduction to VLSI Testing 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĔŅĶĪħĽŀĭȮVLSI ĔŅĶŀŀĔŐĭĭŐĸŃŐĭĭěņĸŀĚĕƟŀĭĔıĶƞŀĚŒĬĔŅĶįĸŇĨȮŐĭĭěņĸŀĚ

ėĺŅĴįŇħıĸŅħȮĔŅĶĽĶƟŅĚĔŅĶĪħĽŀĭȮĔŅĶěņĸŀĚėĺŅĴįŇħıĸŅħȮĔŅĶĪħĽŀĭĺĚěĶŏĝŇĚěńħľĴŌƞŐĸŃĺĚěĶŏĝŇĚĸņħńĭȮ
ĔŅĶĽńĚŏėĶŅŃľƢĽņľĶńĭőėĶĚĶƞŅĚĔŅĶĪħĽŀĭ8ȮBIST (ĔŅĶĪħĽŀĭĨńĺŏŀĚŒĬĨńĺ'ȮĔŅĶŀŀĔŐĭĭŏĽƟĬĪŅĚĔŅĶĽŐĔĬ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶĪħĽŀĭĺĚěĶĶĺĴœħƟ 
3. ŀīŇĭŅĵŐĭĭěņĸŀĚėĺŅĴįŇħıĸŅħĨƞŅĚȮŕȮœħƟ 
4. ĽĶƟŅĚŐĭĭěņĸŀĚėĺŅĴįŇħıĸŅħŏıŊŗŀĪħĽŀĭĺĚěĶŏĝŇĚěńħľĴŌƞŐĸŃŏĝŇĚĸņħńĭœħƟ 
5. ŀŀĔŐĭĭĺĚěĶĪħĽŀĭŒĬĨńĺŏŀĚȮ&BIST) ŐĸŃŏĽƟĬĪŅĚĔŅĶĽŐĔĬœħƟ 

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 ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĞŇĔĞŇĔĴƞŅ 
Quality Control and Six Sigma 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĶŃĭĭėŋĦĳŅıȮėĺŅĴĽŀħėĸƟŀĚĕŀĚėŋĦĳŅıȮĶŃĭĭĔŅĶěńħĔŅĶħƟŅĬėŋĦĳŅıȮĶŃĭĭĞŇĔĞƢĞŇĔĴƞŅȮĝŋħ

ŏėĶŊŗŀĚĴŊŀĞŇĔĞƢĞŇĔĴƞŅȮĔŅĶĶńĭĶŀĚėŋĦĳŅıȮĔŅĶĺńħȮėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮŐįĬĳŌĴŇėĺĭėŋĴĔĶŃĭĺĬĔŅĶȮŐĸŃŏĪėĬŇėĔŅĶĽŋƞĴ
ĨńĺŀĵƞŅĚȮĔĶĦňĻŉĔļŅěĶŇĚ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮȮŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĶŃĭĭėĺĭėŋĴėŋĦĳŅıŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶœħƟ 
1,ȮŀīŇĭŅĵľĸńĔĔŅĶȮĶŃĭĭĞŇĔĞƢĞŇĔĴƞŅŐĸŃŒĝƟĚŅĬĝŋħŏėĶŊŗŀĚĴŊŀĞŇĔĞƢĞŇĔĴƞŅœħƟ 
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2,ȮŏĕňĵĬĭĪĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅĶŃĭĭĞŇĔĞƢĞŇĔĴƞŅœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the importance of quality control and management systems 
1,ȮExplain the principles of the Six Sigma system and use the Six Sigma toolkit 
2,ȮWrite a case study analysis of the Six Sigma system 

247-341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 
Advanced Electronic Laboratory 

2Ȯ&0+4+2' 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĢŇĭńĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺĚěĶŐĸŃĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Lab practices and projects related to electronic circuitsȮand systems 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŒĬĔŅĶĺńħėƞŅŐĸŃėņĬĺĦėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶĺńħĩŌĔĨƟŀĚ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔńĭĺĚěĶŐĸŃĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
4. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĢŇĭńĨŇĔŅĶĪħĽŀĭĽƞĺĬĮĶŃĔŀĭŐĭĭıŅĽĞňĲȮLDO, Op-amp, DACS/ADC ŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚ

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

Signal ICs tools and testers 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŒĝƟŏŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚĪħĽŀĭœŀĞňĽńĠĠŅĦįĽĴœħƟĩŌĔĨƟŀĚ 
1,ȮĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĪħĽŀĭĔńĭĺĚěĶĽńĠĠŅĦįĽĴœħƟ 
2,ȮŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮUse mixed-signal IC tools and testers correctly 
1,ȮPerform experiments on mixed-signal circuit testing 
2,ȮWrite an analysis and conclusion of the experiment 
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247-349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺ 
Integrated Circuit Reliability and Failure Analysis 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺĕŀĚȮIC įĸįĸŇĨŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀ ĔŅĶĶŃĭŋĨņŐľĬƞĚėĺŅĴįŇħıĸŅħȮ

ĔŅĶėŅħĔŅĶĦƢėĺŅĴĬƞŅŏĝŊŗŀĩŊŀ ĞŀĲĨƢŐĺĶƢĺŇŏėĶŅŃľƢėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĕŀĚőľĴħėĺŅĴ
ĸƟĴŏľĸĺȮėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺĕŀĚȮIC 

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

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2.  ŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺĕŀĚȮIC įĸįĸŇĨŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀœħƟ 
3. ĺŇŏėĶŅŃľƢŐĸŃėŅħĔŅĶŒĬĔŅĶĶŃĭŋĨņŐľĬƞĚėĺŅĴįŇħıĸŅħœħƟ 
4. ŀīŇĭŅĵėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĸƟĴŏľĸĺĕŀĚȮIC œħƟ 

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 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĶŃĭĭŀńĨőĬĴńĨŇŒĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨȮĔŅĶŀŀĔŐĭĭĶŃĭĭŀńĨőĬĴńĨŇȮĔŅĶįĸŇĨ

ĽƞĺĬĮĶŃĔŀĭĨƞŅĚŕȮĕŀĚĶŃĭĭŀńĨőĬĴńĨŇȮĔĶŃĭĺĬĔŅĶȮĺŇīňĔŅĶȮŏĪėőĬőĸĵňȮĽƞĺĬĮĶŃĔŀĭȮŐĸŃĽĩŅĬĔŅĶĦƢĪňŗěņŏĮƦĬ
ĽņľĶńĭĔŅĶėĺĭėŋĴıĸńĚĚŅĬȮĺńĽħŋȮŐĸŃĔŅĶœľĸĕŀĚĕƟŀĴŌĸŒĬĶŃĭĭĔŅĶįĸŇĨĽĴńĵŒľĴƞȮŏĪėőĬőĸĵňȮCNC ľŋƞĬĵĬĨƢȮ
PLC ĽŅĵĔŅĶĮĶŃĔŀĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮĶŃĭŋĽƞĺĬĮĶŃĔŀĭĪňŗŐĨĔĨƞŅĚĔńĬĕŀĚĶŃĭĭŀńĨőĬĴńĨŇ 
1,ȮŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢȮI/O ĪňŗĔņľĬħŏĕƟŅĔńĭőĴħŌĸȮPLC ĪňŗŏľĴŅŃĽĴ 
2,ȮŏĨĶňĵĴőĮĶŐĔĶĴȮPLC ŐĸħŏħŀĶƢĽņľĶńĭĔŅĶŒĝƟĚŅĬĪňŗĔņľĬħ 
3,ȮŏĸŊŀĔĴŀŏĨŀĶƢœħĶĲƝŒľƟŏľĴŅŃĔńĭĔŅĶŒĝƟĚŅĬĪňŗĶŃĭŋœħƟ 
4,ȮŏĨĶňĵĴŐŀĮıĸŇŏėĝńĬȮSCADA ŀĵƞŅĚĚƞŅĵ 

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 

 
ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

247-343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 
Introduction to Mixed-signal Integrated Circuits Testing 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĳŅıĶĺĴĔŅĶĪħĽŀĭĺĚěĶĽńĠĠŅĦįĽĴȮĔŅĶĪħĽŀĭŀŋĮĔĶĦƢŐĸŃĶŃĭĭȮIC: ĕƟŀĔņľĬħĔŅĶĪħĽŀĭȮ

ĔŅĶĪħĽŀĭıŅĶŅĴŇŏĨŀĶƢȮėĺŅĴŐĴƞĬĵņŒĬĔŅĶĺńħȮŁŅĶƢħŐĺĶƢĔŅĶĪħĽŀĭȮĪķļġňĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĔŅĶĪħĽŀĭĨŅĴ
ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸȮŐĸŃĔŅĶĽŀĭŏĪňĵĭȮĔŅĶĺŇŏėĶŅŃľƢĺĚěĶŐĸŃĔŅĶŀŀĔŐĭĭĺĚěĶħƟĺĵĶŃĭĭŀĬŅĸŖŀĔ
ŐĸŃĽńĠĠŅĦįĽĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮȮŀīŇĭŅĵėĺŅĴĽņėńĠĕŀĚĔŅĶĪħĽŀĭĺĚěĶĽńĠĠŅĦįĽĴœħƟ 
1,ȮŀīŇĭŅĵĕƟŀĔņľĬħĔŅĶĪħĽŀĭȮĔŅĶĪħĽŀĭıŅĶŅĴŇŏĨŀĶƢȮėĺŅĴŐĴƞĬĵņŒĬĔŅĶĺńħ 
2,ȮŏĸŊŀĔŒĝƟŁŅĶƢħŐĺĶƢĔŅĶĪħĽŀĭĪňŗŏľĴŅŃĽĴœħƟ 
3,ȮŀīŇĭŅĵĪķļġňĔŅĶĽŋƞĴĨńĺŀĵƞŅĚœħƟ 
4,ȮĺŇŏėĶŅŃľƢĺĚěĶŐĸŃĔŅĶŀŀĔŐĭĭĺĚěĶħƟĺĵĶŃĭĭŀĬŅĸŖŀĔŐĸŃĽńĠĠŅĦįĽĴœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the importance of mixed-signal circuit testing 
1,ȮExplain test specifications, parametric testing, measurement accuracy 
2,ȮSelect appropriate test hardware 
3,ȮExplain sampling theory 
4,ȮAnalyze circuits and design circuits with analog and mixed-signal systems 

 
247-346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņĽŌƞŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭȮFront of Line (FOL) ĕŀĚĭĶĶěŋĳńĦĤƢȮIC ĭĶĶěŋĳńĦĤƢȮIC ŐĭĭȮ

FOL ĔŅĶįĸŇĨĺĚěĶĶĺĴȮŐįƞĬŏĺŏĲŀĶƢĞŇĸŇĔŀĬȮĔŅĶŏĨĶňĵĴĝŇĮȮĔĶŃĭĺĬĔŅĶĨŇħĝŇĮĭĬıŊŘĬįŇĺĭĶĶěŋĳńĦĤƢȮĔŅĶŏĝŊŗŀĴĝŇĮ
ŐĸŃĔŅĶŏĝŊŗŀĴĸĺħȮĽĳŅıŐĺħĸƟŀĴĕŀĚĭĶĶěŋĳńĦĤƢȮIC ŏĪėőĬőĸĵňėĸňĬĶŌĴȮĮĶńĭĮĶŋĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚĕŀĚľƟŀĚėĸňĬĶŌĴ 
œėŏĞŖĬȮPCS (ĶŃĭĭėĺĭėŋĴĔĶŃĭĺĬĔŅĶ'ȮRFC (ĶŅĵĔŅĶĨĶĺěĽŀĭĔŅĶĨŀĭĽĬŀĚ'ȮFMEA (ĔŅĶĺŇŏėĶŅŃľƢ
įĸĔĶŃĪĭěŅĔőľĴħėĺŅĴĸƟĴŏľĸĺ'ȮĺŇīňĔŅĶŐĔƟĮƤĠľŅȮŐĸŃőĮĶőĨėŀĸĔŅĶėĺĭėŋĴĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
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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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ŀīŇĭŅĵėņĻńıĪƢıŊŘĬģŅĬȮėņěņĔńħėĺŅĴȮŐĸŃėņĵƞŀŒĬȮFront-Of-Line (FOL) IC-packaging 
2. ŀīŇĭŅĵĭĪĭŅĪŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĺŇĻĺĔĶ 
3. ŀīŇĭŅĵĕƟŀĔņľĬħľƟŀĚėĸňĬĶŌĴ 
4. ŀīŇĭŅĵĔŅĶįĸŇĨŏĺŏĲŀĶƢȮ&ĨńŘĚŐĨƞĪĶŅĵěĬĩŉĚĞŇĸŇĔŀĬ' 
5. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚȮIC ŏĺŏĲŀĶƢȮŐĸŃŐĴƞıŇĴıƢ 
6. ŀīŇĭŅĵŀŋĮĔĶĦƢ-ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĴƞıŇĴıƢŐĸŃĺŇĺńĥĬŅĔŅĶĪŅĚŏĪėőĬőĸĵň 
7. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĴƞıŇĴıƢŐĸŃĺńĽħŋıŊŘĬģŅĬĪňŗŒĝƟ 
8. ŀīŇĭŅĵĮĶŃŏĳĪĕŀĚŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĴƞıŇĴıƢŐĸŃĮĶŃŏĳĪĕŀĚĺńĽħŋıŊŘĬģŅĬĪňŗŒĝƟ 
9. ŀīŇĭŅĵŀŋĮĔĶĦƢ-ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĴƞıŇĴıƢŐĸŃĺŇĺńĥĬŅĔŅĶĪŅĚŏĪėőĬőĸĵň 
10. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚĔŅĶŀĭŒĬŏĨŅŀĭ 
11. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚĔŅĶŏĝŊŗŀĴĸĺħȮĮĶŃŏĳĪĕŀĚŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĸĺħŐĸŃĮĶŃŏĳĪĕŀĚ

ĺńĽħŋĸĺħȮŀŋĮĔĶĦƢ-ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĸĺħŐĸŃĺŇĺńĥĬŅĔŅĶĪŅĚŏĪėőĬőĸĵň 
12. ŀīŇĭŅĵĔŅĶĮĶńĭĮĶŋĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ-œėŏĞŖĬȮPCS (ĶŃĭĭėĺĭėŋĴĔĶŃĭĺĬĔŅĶ'ȮRFC (ĶŅĵĔŅĶ

ĨĶĺěĽŀĭĔŅĶĨŀĭĽĬŀĚĔŅĶœľĸ', FMEA (ĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭěŅĔőľĴħėĺŅĴĸƟĴŏľĸĺ', ĺŇīňĔŅĶŐĔƟĮƤĠľŅȮ
ŐĸŃĔŅĶėĺĭėŋĴĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 
End-of-Line in Assembly Technology   

3 ((2)-2-5) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŐĬŃĬņĔŅĶĮĶŃĔŀĭȮEnd of Line (EOL) ĔĸĵŋĪīƢĔŅĶėĺĭėŋĴĔŅĶįĸŇĨ ĔŅĶĪħĽŀĭȮEOL 
Introduction to End of Line (EOL) assembly; production control strategy; EOL testing  
įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŀīŇĭŅĵėņĻńıĪƢıŊŘĬģŅĬȮėņěņĔńħėĺŅĴȮŐĸŃėņĵƞŀŒĬȮEnd of Line (EOL) assembly 
0,ȮŀīŇĭŅĵĭĪĭŅĪŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĺŇĻĺĔĶ 
1,ȮŀīŇĭŅĵĕƟŀĔņľĬħľƟŀĚėĸňĬĶŌĴ 
2,ȮŀīŇĭŅĵĔĸĵŋĪīƢĔŅĶėĺĭėŋĴĔŅĶįĸŇĨ 
3,ȮŀīŇĭŅĵıŊŘĬģŅĬĔŅĶĪħĽŀĭȮEOL 

Students are able to 
/,ȮExplain basic terminology, definitions, and abbreviations in End of Line (EOL) 

assembly 
0,ȮExplain the roles and responsibilities of engineers 
1,ȮExplain cleanroom requirements 
2,ȮExplain production control strategies 
3,ȮExplain the fundamentals of EOL testing 
 

247-348 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĔŀĭ 
Advanced Laboratory in Assembly 

3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĔŅĶĔņľĬħĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋĭĶĶěŋĳńĦĤƢĕńŘĬĽŌĚȮ

ĔŅĶĮĶŃĴĺĸįĸȮŐĸŃĔŅĶıńĥĬŅĽĩŅĮƤĨĵĔĶĶĴĽņľĶńĭĭĶĶěŋĳńĦĤƢŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Labs on modeling and characterization of advanced packaging materials, processing 

and architecture development for semiconductor packaging 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŒĝƟŏŏėĶŊŗŀĚĴŊŀŒĬĔŅĶȮĔŅĶĮĶŃĴĺĸįĸȮŐĸŃĔŅĶıńĥĬŅĽĩŅĮƤĨĵĔĶĶĴĽņľĶńĭĭĶĶěŋĳńĦĤƢŏĞĴŇ

ėŀĬħńĔŏĨŀĶƢœħƟ 
1,ȮĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĔŅĶĔņľĬħĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋĭĶĶěŋ

ĳńĦĤƢĕńŘĬĽŌĚœħƟ 
2,ȮŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮUse tools for processing and developing architectures for semiconductor 

packaging 
1,ȮConduct experiments on modeling and characterizing advanced packaging 

materials 
2,ȮWrite an analysis and conclusion of the experiment 
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247-351 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ  
Electronics Manufacturing Processes 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ8ȮĔŅĶįĸŇĨȮPCB ĔŅĶĮĶŃĔŀĭȮPCB ĔŅĶĮĶŃĔŀĭĔĸœĲĲƚŅȮ

ĔŅĶĪħĽŀĭŐĸŃĔŅĶĨĶĺěĽŀĭȮĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĭĶĶěŋŐĸŃĔŅĶěńħěņľĬƞŅĵ 
Electronics manufacturing processes: PCB fabrication, PCB assembly, 

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

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ8ȮĔŅĶįĸŇĨȮPCB ĔŅĶĮĶŃĔŀĭȮPCB œħƟ 
1,ȮĪņĔŅĶĪħĽŀĭŐĸŃĔŅĶĨĶĺěĽŀĭŀŋĮĔĶĦƢħƟĺĵŏėĶŊŗŀĚĴŊŀĺńħœħƟ 
2,ȮŀŀĔŐĭĭŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶįĸŇĨȮĔŅĶĭĶĶěŋŐĸŃěńħěņľĬƞŅĵœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the manufacturing process of electronic devices: PCB manufacturing, 

PCB assembly 
1,ȮPerform testing and inspection of devices with measuring instruments 
2,ȮDesign devices used in manufacturing, packaging and distribution 
 

247-352 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Advanced Laboratory in Electronics Manufacturing 

3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ8ȮĔŅĶįĸŇĨȮPCB ĔŅĶĮĶŃĔŀĭȮPCB ĔŅĶ

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

electromechanical assembly, testing and inspections 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŒĝƟŏŏėĶŊŗŀĚĴŊŀŒĬĔŅĶȮĔŅĶĮĶŃĔŀĭĔĸœĲĲƚŅȮĔŅĶĪħĽŀĭŐĸŃĔŅĶĨĶĺěĽŀĭȮPCB œħƟ 
3. ĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ8ȮĔŅĶįĸŇĨȮPCB ĔŅĶĮĶŃĔŀĭȮ

PCB œħƟ 
4. ŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

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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&ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  
ĔĸŋƞĴȮ1ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  

324-251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Specialty Chemicals for Semiconductors 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŏĪėőĬőĸĵňĽŃŀŅħħƟĺĵĽŅĶŏėĴňĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭĸŇőīĔĶŅĲƖ ŏĪėőĬőĸĵň

ĔŅĶĔńħħƟĺĵĽŅĶŏėĴňĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭĔĶŃĭĺĬĔŅĶĽŃĽĴœŀŏėĴňȮĺńĽħŋŐĸŃĽŅĶŏėĴň
ĽņľĶńĭŏĪėőĬőĸĵňĔŅĶĮĶńĭĶŃĬŅĭ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ŀīŇĭŅĵŏĪėőĬőĸĵňĽŃŀŅħħƟĺĵĽŅĶŏėĴňĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚœħƟ 
1,ȮŀīŇĭŅĵĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭĸŇőīĔĶŅĲƖœħƟ 
2,ȮŀīŇĭŅĵŏĪėőĬőĸĵňĔŅĶĔńħħƟĺĵĽŅĶŏėĴňĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚœħƟ 
3,ȮŀīŇĭŅĵĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭĔĶŃĭĺĬĔŅĶĽŃĽĴœŀŏėĴňœħƟ 
4,ȮŀīŇĭŅĵĺńĽħŋŐĸŃĽŅĶŏėĴňĽņľĶńĭŏĪėőĬőĸĵňĔŅĶĮĶńĭĶŃĬŅĭœħƟ 
5,ȮĽŊĭėƟĬŏĪėőĸĵňŒľŒľĴƞŐĸŃĽŅĴŅĶĩŀīŇĭŅĵœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain clean technology with high-purity chemicals 
1,ȮExplain materials and chemicals for lithography 
2,ȮExplain high-purity chemical etching technology 
3,ȮExplain materials and chemicals for chemical vapor deposition process 
4,ȮExplain materials and chemicals for planarization technology 
5,ȮResearch new technologies and explain them 

 
324-252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĪķļġňıŊŘĬģŅĬĕŀĚŏėĴňœĲĲƚŅȮĔġĕŀĚĲŅĶŅŏħĵƢȮħńĭŏĭŇŘĸŏĸŏĵŀĶƢȮŐĶĚħńĬœĲŏĔŇĬȮœħĬŅĴŇĔĕŀĚ

ŀŇŏĸŖĔőĪĶħŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮŏĪėőĬőĸĵňĔŅĶĝŋĭħƟĺĵœĲĲƚŅȮĔŅĶŒĝƟĚŅĬŐĸŃĔŅĶĪħĽŀĭȮŀŋĨĽŅľĔĶĶĴœĲĲƚŅŏėĴňȮ
ŐĭĨŏĨŀĶňŗȮĔŅĶĝŋĭőĸľŃħƟĺĵœĲĲƚŅ 

Basic theory of electrochemistry; Faraday law, double layer; overvoltage, electrode 
dynamics and thermodynamics; electroplating technology, application and test; 
electrochemical industries; batteries; metal electrodeposition 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ŀīŇĭŅĵĪķļġňıŊŘĬģŅĬĕŀĚŏėĴňœĲĲƚŅœħƟ 
1,ȮŀīŇĭŅĵŏĪėőĬőĸĵňĔŅĶĝŋĭħƟĺĵœĲĲƚŅœħƟ 
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2,ȮŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶĪħĽŀĭȮŀŋĨĽŅľĔĶĶĴœĲĲƚŅŏėĴňœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the basic theory of electrochemistry 
1,ȮExplain electroplating technology 
2,ȮUse testing equipment in the electrochemical industry 

 
332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻȮĔĶŃĭĺĬĔŅĶĶŃŏľĵĕŀĚĲƕĸƢĴĭŅĚȮĔŅĶėŅĵĮĶŃěŋȮıĸŅĽĴŅȮ

ŐĸŃĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚœŀŀŀĬĔńĭıŊŘĬįŇĺȮĔŅĶĮĶŃĴĺĸįĸıĸŅĽĴŅŐĸŃĸņŐĽĚœŀŀŀĬĕŀĚĲƕĸƢĴĭŅĚȮĔŅĶĽŃĽĴœŀ
ŏėĴňȮıŊŘĬįŇĺĕŀĚĽŅĶĨńŘĚĨƟĬŐĸŃĬŇĺŏėĸňĵĽĕŀĚĲƕĸƢĴĭŅĚȮőėĶĚĽĶƟŅĚĕŀĚĲƕĸƢĴȮĸńĔļĦŃŏĜıŅŃĕŀĚĲƕĸƢĴĭŅĚŐĸŃıŊŘĬįŇĺȮ
ĔŅĶŐıĶƞĔĶŃěŅĵĶŃľĺƞŅĚĔńĬȮĮĢŇĔŇĶŇĵŅȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚȮėŋĦĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĲƕĸƢĴĭŅĚ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ŀīŇĭŅĵŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻȮĔĶŃĭĺĬĕŀĚĲƕĸƢĴĭŅĚœħƟ 
1,ȮŀīŇĭŅĵőėĶĚĽĶƟŅĚĕŀĚĲƕĸƢĴȮĸńĔļĦŃŏĜıŅŃĕŀĚĲƕĸƢĴĭŅĚœħƟ 
2,ȮŀīŇĭŅĵĮĢŇĔŇĶŇĵŅȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚȮėŋĦĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĲƕĸƢĴĭŅĚœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain vacuum technology, thin film process 
1,ȮExplain the structure of the film, characteristics of thin films 
2,ȮExplain the reaction and changes in mechanical properties of thin films 

 
316-202 ĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 

Material Analysis and Semiconductor Device Characterization 
Techniques 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľĸńĔĔŅĶŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĨĶĺěĽŀĭőėĶĚĽĶƟŅĚįĸŉĔȮőėĶĚĽĶƟŅĚěŋĸĳŅėȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮ

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

chemical composition, and electrical characteristics of semiconductor materials and printed 
circuit board 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
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0,ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœħƟ 
1,ȮŀīŇĭŅĵėŋĦĸńĔļĦŃȮőėĶĚĽĶƟŅĚįĸŉĔȮőėĶĚĽĶƟŅĚěŋĸĳŅėȮŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮ 
2,ȮĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵĸńĔļĦŃĪŅĚœĲĲƚŅĕŀĚĺńĽħŋĔŉŗĚĨńĺĬņŐĸŃŐįƞĬĺĚěĶıŇĴıƢ 

Students are able to 
/,ȮShow 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 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĪķļġňĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅȮŏėĴňŏĭŊŘŀĚĨƟĬĕŀĚıĸŅĽĴŅȮěĸĬıĸĻŅĽĨĶƢŏėĴňĕŀĚ

ıĸŅĽĴŅȮĔŅĶĮĸƞŀĵĮĶŃěŋœĲĲƚŅŒĬıĸŅĽĴŅȮĔŅĶĽńĚŏėĶŅŃľƢȮĔŅĶĭņĭńħıĸŅĽĴŅȮŏėĴňĕŀĚıĸŅĽĴŅŒĬĔŅĶŐĮĸĚŐĸŃ
ĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚȮŏėĴňĕŀĚıĸŅĽĴŅŒĬĶŃĭĭıĸńĚĚŅĬŐĸŃĔŅĶėĺĭėŋĴĽŇŗĚŐĺħĸƟŀĴȮœĴőėĶıĸŅĽĴŅŀŋĦľĳŌĴŇĨŗņŐĸŃ
ıĸńĚĚŅĬĨŗņĽņľĶńĭĔŅĶŒĝƟĚŅĬĪŅĚĝňĺĔŅĶŐıĪĵƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĪķļġňĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅȮŏėĴňŏĭŊŘŀĚĨƟĬĕŀĚıĸŅĽĴŅȮěĸĬıĸĻŅĽĨĶƢŏėĴňĕŀĚıĸŅĽĴŅ

œħƟ 
1,ȮŀīŇĭŅĵĔŅĶĽńĚŏėĶŅŃľƢȮĔŅĶĭņĭńħıĸŅĽĴŅœħƟ 
2,ȮŀīŇĭŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĴňĕŀĚıĸŅĽĴŅŒĬĶŃĭĭıĸńĚĚŅĬŐĸŃĔŅĶėĺĭėŋĴĽŇŗĚŐĺħĸƟŀĴȮœĴőė

ĶıĸŅĽĴŅŀŋĦľĳŌĴŇĨŗņŐĸŃıĸńĚĚŅĬĨŗņĽņľĶńĭĔŅĶŒĝƟĚŅĬĪŅĚĝňĺĔŅĶŐıĪĵƢœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the physics theory of plasma, basic chemistry of plasma, chemical 

kinetics of plasma 
1,ȮExplain 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 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 
The Practice of Semiconductor Manufacturing Process 

3(0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔĶŃĭĺĬĔŅĶĪņėĺŅĴĽŃŀŅħ ĔŅĶĽĔńħŐĭĭŏĮƖĵĔ ĪƞŀėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶŀŀĔĞŇŏħĝńĬ-ĔŅĶ

ŐıĶƞĔĶŃěŅĵ ĔĶŃĭĺĬĔŅĶŏĮƕħĶńĭŐĽĚŐĸŃĸŇőīĔĶŅĲƖ ŏĪėőĬőĸĵňĽŌĠĠŅĔŅĻ ĔĶŃĭĺĬĔŅĶĽĮƤĨŏĨŀĶƢŐĸŃĔŅĶĽŃĽĴ
ĲƕĸƢĴĭŅĚ ĔĶŃĭĺĬĔŅĶȮCMP (ĔŅĶĕńħıŊŘĬįŇĺħƟĺĵŏėĶŊŗŀĚĔĸĪŅĚŏėĴň' ĔŅĶĺńħĸńĔļĦŃŏĜıŅŃĕŀĚŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņœħƟ 
1,ȮĪņĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņŐĸŃĺńħĸńĔļĦŃŏĜıŅŃĕŀĚŀŋĮĔĶĦƢ

ŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
2,ȮŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮUse tools in the semiconductor manufacturing process 
1,ȮConduct experiments on the semiconductor manufacturing process and 

measure characteristics of semiconductor devices 
2,ȮWrite an analysis and conclusion of the experiment 

 
247-371 ĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬȮĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅĴńĵȮĔŅĶĶńĭĶŌƟĩŉĚŀńĬĨĶŅĵȮ

ĔŅĶĽŊŗŀĽŅĶĩŉĚŀńĬĨĶŅĵ 
Introduction to occupation safety law; occupational hygiene management; hazard 

recognition; hazard communication 
įŌƟŏĶňĵĬĽŅĴŅĶĩ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵŏĔňŗĵĺĔńĭĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬœħƟ 
3. ŀīŇĭŅĵĶŅĵĸŃŏŀňĵħĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅĴńĵȮĔŅĶĶńĭĶŌƟĩŉĚŀńĬĨĶŅĵȮĔŅĶĽŊŗŀĽŅĶĩŉĚŀńĬĨĶŅĵœħƟ 
4. ėƟĬľŅĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴŐĸŃĬņŏĽĬŀĔġľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĔŅĶ

ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
    5. ĪņľĬƟŅĪňŗŏĮƦĬĽĴŅĝŇĔŒĬĪňĴœħƟ 
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 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

Semiconductor Process Technology 
3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŏĨĶňĵĴĞŇĸŇĔŀĬŐĸŃŏĺŏĲŀĶƢȮĳŅıĶĺĴĔĶŃĭĺĬĔŅĶįĸŇĨœŀĞňȮĸŇőīĔĶŅĲƖȮĔŅĶŏĔŇħŀŀĔĞŇŏħĝńĬȮĔŅĶ

İƤĚœŀŀŀĬȮĔŅĶĽŃĽĴœŀĪŅĚŏėĴňŐĸŃĔŅĵĳŅıȮĔŅĶĪņŒľƟŏĮƦĬőĸľŃȮĔŅĶĔńħĔĶƞŀĬȮĔŅĶĕńħıŊŘĬįŇĺħƟĺĵŏėĶŊŗŀĚĔĸĪŅĚ
ŏėĴňȮĔŅĶĭŌĶĦŅĔŅĶĔĶŃĭĺĬĔŅĶ 

Silicon and wafer preparation; ic fabrication process overview; lithography; oxidation; 
ion implantation; chemical and physical vapor deposition; metallization; etch; chemical 
mechanical polishing; process integration 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2.ŀīŇĭŅĵŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
3. ŀīŇĭŅĵŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚěńĔĶŒĬĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
4. ŀīŇĭŅĵĔŅĶĭŌĶĦŅĔŅĶĔĶŃĭĺĬĔŅĶœħƟ 

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 

 
ĔĸŋƞĴȮ2ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

247-372 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴŐĸŃŏĪėĬŇėĪŅĚĔŅĶĪħĸŀĚ 
Engineering Statistics and Experimental Technique 

3((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĽĩŇĨŇĺŇĻĺĔĶĶĴȮĕƟŀĴŌĸȮĽŅĶĽĬŏĪĻȮėĺŅĴĶŌƟȮĽĩŇĨŇŏĝŇĚıĶĶĦĬŅȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶ

ŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶŐěĔŐěĚĔŅĶĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶŀĬŋĴŅĬėƞŅŏĜĸňŗĵŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮėĺŅĴıŀħňȮANOVA ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĩħĩŀĵŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶĪŅĚĽĩŇĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĪŅĚĽĩŇĨŇ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĪķļġňŏĔňŗĵĺĔńĭĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶĶĴœħƟ 
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3. ŀŀĔŐĭĭĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶŀĬŋĴŅĬėƞŅŏĜĸňŗĵŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟœħƟ 
4. ŀīŇĭŅĵėĺŅĴıŀħňȮANOVA ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟœħƟȮ 
5. ŀīŇĭŅĵĪķļġňĔŅĶĩħĩŀĵŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
6. ŀŀĔŐĭĭĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶĪŅĚĽĩŇĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĪŅĚĽĩŇĨŇ 

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 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀĪħĽŀĭ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŏėĶŊŗŀĚěƞŅĵ ŏėĶŊŗŀĚĨŇħėĸŇĮ-ŐĴƞıŇĴıƢ ŏėĶŊŗŀĚŏĝŊŗŀĴĸĺħ ŏĨŅŀĭĶňőĲĸĺƢ ŀŋĮĔĶĦƢĔŅĶĕŉŘĬĶŌĮ ŐĴƞıŇĴıƢ

ĨĔŐĨƞĚ TMTT ŏėĶŊŗŀĚĪħĽŀĭȮIC (ASL/..., T/0., SG7...' 
Dispense; clip/die bonder; wire bonder; reflow oven; molding equipment; trim 

form; TMTT; IC tester (ASL1000, T120, SG9000) 
įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟœħƟ 
1,ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪħĽŀĭĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe the semiconductor wrapping process and the machinery used 
1,ȮUse testing equipment used in the semiconductor wrapping process 

 
332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĶĺĴȮIC ŐĭĭȮ2.5D ĔŅĶĶĺĴȮIC ŐĭĭȮ3D ŏĺŏĲŀĶƢŐĭĭŐĲĬ+ŀŇĬ-ĶŃħńĭŐįĚȮŏĺŏĲŀĶƢŐĭĭŐĲĬ+

ŏŀŅĨƢ-ĶŃħńĭŐįĚȮŐıŖėŏĔěĶŃħńĭĝŇĮȮĶŃĭĭŒĬŐıŖėŏĔěȮĔŅĶŏĝŊŗŀĴŐĭĭœŁĭĶŇħȮĭĶĶěŋĳńĦĤƢĝŇĮŏĸŖĨȮĺńĽħŋœħŀŇŏĸŖĔĨĶŇĔ 
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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚŐĸŃŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟœħƟ 
3. ŒĝƟŏėĶŊŗŀĚĴŊŀĪħĽŀĭĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņœħƟ 
4. ŀīŇĭŅĵŐıŖėŏĔěĶŃħńĭĝŇĮȮĶŃĭĭŒĬŐıŖėŏĔěȮĔŅĶŏĝŊŗŀĴŐĭĭœŁĭĶŇħȮĭĶĶěŋĳńĦĤƢĝŇĮŏĸŖĨœħƟ 
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5. ŀīŇĭŅĵĺńĽħŋĪňŗŒĝƟŒĬĔŅĶľƞŀŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃœħƟ 
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 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭ 
The Practice of  Semiconductor Packaging and Testing 

3 (0-6-3) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶİƗĔŀĭĶĴŒĬĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚěƞŅĵĽŅĶŐĸŃĳŅėĮĢŇĭńĨŇ; ĔŅĶİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭŏėĶŊŗŀĚĨŇħ

ėĸŇĮ-ŐĴƞıŇĴıƢ; ĔŅĶİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭŏėĶŊŗŀĚŏĝŊŗŀĴĸĺħ; ĔŅĶİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭŏĨŅŀĭĶňőĲĸĺƢ; 
ĔŅĶİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢĔŅĶĕŉŘĬĶŌĮ; ĔŅĶİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭŐĴƞıŇĴıƢĨĔŐĨƞĚ; ĔŅĶ
İƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭȮTMTT 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔĶŃĭĺĬĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭœħƟ 
1,ȮİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭœħƟ 
2,ȮŏĕňĵĬĭĪĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕŀĚĔŅĶĪħĸŀĚœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮUse tools in semiconductor packaging and testing processes 
1,ȮConduct practical training on semiconductor packaging and testing 
2,ȮWrite an analysis and conclusion of the experiment 

 
332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĳŅıĶĺĴėĺŅĴĶƟŀĬȮĳŅıĶĺĴĔŅĶĬņėĺŅĴĶƟŀĬȮĔŅĶěņĸŀĚėĺŅĴĶƟŀĬŐĸŃĔŅĶŐĬŃĬņőĞĸŌĝńĬĔŅĶ

ĔĶŃěŅĵėĺŅĴĶƟŀĬȮĳŅıĶĺĴŏĪėőĬőĸĵňĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬȮĳŅıĶĺĴĔĶŃĭĺĬĔŅĶįĸŇĨȮPCB ĳŅıĶĺĴĔŅĶ
ŀŀĔŐĭĭėĺŅĴĶƟŀĬĕŀĚĽƞĺĬĮĶŃĔŀĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
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/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞňœħƟ 
1,ȮŀŀĭŐĭĭĔŅĶĬņėĺŅĴĶƟŀĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĮĶŃĔŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
2,ȮŀŀĔŐĭĭĶŃĭĭĶŃĭŅĵėĺŅĴĶƟŀĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĮĶŃĔŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain heat conduction for IC manufacturing 
1,ȮDesign heat conduction for use in semiconductor manufacturing and assembly 

processes 
4,Design cooling systems in semiconductor manufacturing and assembly 

processes 
 
332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĔƞŀĽĶƟŅĚőĶĚĚŅĬŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮĔŅĶĺŅĚŐįĬȮĔņľĬħĔŅĶȮĚĭĮĶŃĴŅĦȮĔŅĶ

ŀŀĔŐĭĭĪƞŀȮŐĸŃľƟŀĚėĸňĬĶŌĴȮĚŅĬħƟŅĬĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮĶĺĴĩŉĚĶŃĭĭĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮĬŘņĭĶŇĽŋĪīŇśĽŌĚȮ
ĔƠŅĞȮĽŅĶŏėĴňȮĔŅĶĶňœĞŏėŇĸĬŘņŏĽňĵȮŐľĸƞĚěƞŅĵıĸńĚĚŅĬȮĕƟŀĔņľĬħĔŅĶįĸŇĨĕŀĚőĶĚĚŅĬŏĪėőĬőĸĵňĕńŘĬĽŌĚȮĕƟŀĔņľĬħ
ħƟŅĬėĺŅĴĵńŗĚĵŊĬȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬȮĔŅĶĸħėŅĶƢĭŀĬȮŐĸŃŏĻĶļģĔŇěľĴŋĬŏĺňĵĬ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵĔŅĶĔƞŀĽĶƟŅĚőĶĚĚŅĬįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔœħƟ 
1,ȮĺŅĚŐįĬȮĔņľĬħĔŅĶȮĚĭĮĶŃĴŅĦŒĬĔŅĶĔƞŀĽĶƟŅĚőĶĚĚŅĬįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃĽŇŗĚŀņĬĺĵ

ėĺŅĴĽŃħĺĔœħƟ 
2,ȮŀīŇĭŅĵĕƟŀĔņľĬħĔŅĶįĸŇĨĕŀĚőĶĚĚŅĬŏĪėőĬőĸĵňĕńŘĬĽŌĚȮĕƟŀĔņľĬħħƟŅĬėĺŅĴĵńŗĚĵŊĬȮĔŅĶ

ĮĶŃľĵńħıĸńĚĚŅĬȮĔŅĶĸħėŅĶƢĭŀĬȮŐĸŃŏĻĶļģĔŇěľĴŋĬŏĺňĵĬœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe the construction of a semiconductor manufacturing plant and 

facilities 
1,ȮPlan, schedule, and budget for the construction of a semiconductor 

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

sustainability, energy efficiency, carbon reduction, and circular economy requirements 
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0,1) ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔĺŇĝŅĝňı 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ  

247-306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 
Complex Analysis 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶŏĝŇĚĞƟŀĬȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĕŀĚőėĝň+ĶňĴńĬĬƢȮĮĶŇıńĬīƢĨŅĴŏĽƟĬĕŀĚĲƤĚĔƢĝńĬŏĝŇĚĞƟŀĬȮ

ĮĶŇıńĬīƢĕŀĚőėĝňȮŀĬŋĔĶĴĕŀĚŏĪĵƢŏĸŀĶƢŐĸŃĸŀŏĶĬĨƢȮĪķļġňĭĪŏĻļŏľĸŊŀĕŀĚőėĝňȮěŋħŏŀĔıěĬƢĕŀĚĲƤĚĔƢĝńĬĺŇŏėĶŅŃľƢȮ
ĔŅĶĮĶŃŏĴŇĬŏĻļŏľĸŊŀȮĪķļġňĭĪĕŀĚĸŇŀŌĺŇĸĸƢȮĔŅĶĮĶŃŏĴŇĬĮĶŇıńĬīƢěņĔńħȮĭĪĨńŘĚĕŀĚěŀĶƢŐħĬȮĮĶŇıńĬīƢėŀĬĪńĺĶƢĭ
ĶŀĴĺŇĝ 

Functions of complex variables; Cauchy-Riemann differential equations; line 
glrcep_jqȮmdȮamknjcvȮdslargmlq9ȮA_safwŲqȮglrcep_j9ȮR_wjmpŲqȮ_lbȮJ_spclrŲqȮqcpgcq9ȮA_safwŲqȮpcqgbscȮ
theorem; singular points of an analytic function; evaluation of residues; LiouviljcŲqȮrfcmpck9Ȯ
ct_js_rgmlȮmdȮbcdglgrcȮglrcep_jq9ȮHmpb_lŲqȮJckk_9Ȯ@pmkugafȮamlrmspȮglrcep_j 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶŏĝŇĚĞƟŀĬȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĕŀĚőėĝň+ĶňĴńĬĬƢȮĮĶŇıńĬīƢĨŅĴŏĽƟĬĕŀĚ

ĲƤĚĔƢĝńĬŏĝŇĚĞƟŀĬœħƟȮ 
3. ėņĬĺĦĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮĮĶŇıńĬīƢĕŀĚőėĝňȮŀĬŋĔĶĴĕŀĚŏĪĵƢŏĸŀĶƢŐĸŃĸŀŏĶĬĨƢœħƟ 
4. ŀīŇĭŅĵŐĸŃėņĬĺĦĪķļġňĭĪŏĻļŏľĸŊŀĕŀĚőėĝňȮěŋħŏŀĔıěĬƢĕŀĚĲƤĚĔƢĝńĬĺŇŏėĶŅŃľƢȮĔŅĶ

ĮĶŃŏĴŇĬŏĻļŏľĸŊŀœħƟ 
5. ŐĔƟĮƤĠľŅĮĶŇıńĬīƢěņĔńħȮĮĶŇıńĬīƢėŀĬĪńĺĶƢĭĶŀĴĺŇĝœħƟ 

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

line integrals of complex functions 
1,ȮA_jasj_rcȮamknjcvȮ_l_jwqgq*ȮA_safwŲqȮglrcep_j9ȮR_wjmpŲqȮ_lbȮJ_spclrŲqȮqcpgcq 
2,ȮCvnj_glȮ_lbȮa_jasj_rcȮA_safwŲqȮpcqgbscȮrfcmpck*Ȯqglesj_pȮnmglrqȮmdȮ_lȮ_l_jwrgaȮ

function and evaluation of residues 
5. Solve definite integrals and Bromwich contour integrals 

 
332-399 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽņľĶńĭĺŇĻĺĔĶ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĲƤĚĔƢĝńĬŏěŅŃěĚŐĸŃĨńĺħņŏĬŇĬĔŅĶȮĽĴĔŅĶĝŏĶŀħŇĚŏĚŀĶƢŐĸŃįĸŏĜĸĵŐĭĭœĴƞĕŉŘĬĔńĭŏĺĸŅĝĬŇħľĬŉŗĚĴŇĨŇ

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

bgkclqgmlȮ_lbȮrfpccȮbgkclqgmlq9ȮFgj`cprȮqn_acqȮ_lbȮBgp_aŲqȮlmr_rgmlq9Ȯf_pkmlgaȮmqagjj_rmp9Ȯ
angular momentum; spin; hydrogen atom 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵĲƤĚĔƢĝńĬŏěŅŃěĚŐĸŃĨńĺħņŏĬŇĬĔŅĶœħƟȮ 
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3. ėņĬĺĦĽĴĔŅĶĝŏĶŀħŇĚŏĚŀĶƢŐĸŃįĸŏĜĸĵŐĭĭœĴƞĕŉŘĬĔńĭŏĺĸŅĝĬŇħľĬŉŗĚĴŇĨŇŐĸŃĽŅĴĴŇĨŇœħƟ 
4. ŀīŇĭŅĵŐĸŃėņĬĺĦĪķļġňĭĪĶŇĳŌĴŇŁŇĸŏĭŇĶƢĨŐĸŃĽńĠĔĶĦƢħŇŐĶĔœħƟ 
5. ŐĔƟĮƤĠľŅŁŅĶƢĴŀĬŇĔŀŀĽĞŇĸŏĸŏĨŀĶƢȮőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮĽĮƕĬȮŀŃĨŀĴœŁœħĶŏěĬœħƟ 

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 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽńĠĠŅĦŐĸŃĶŃĭĭŏĝŇĚŏĽƟĬȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃŏŀŏĸĽĞŇĚȮĨńĺĔĶŀĚŐŀĬŃĸŖŀĔŐĸŃħŇěŇĪńĸȮĺĚěĶĨńĺ

ŏĔŖĭĮĶŃěŋŐĭĭĽĺŇĨĝƢȮŀńĨĶŅĽƞĺĬĽńĠĠŅĦĨƞŀĽńĠĠŅĦĶĭĔĺĬŒĬĨńĺŐĮĸĚĕƟŀĴŌĸȮĨńĺŐĮĸĚȮA/D ŐĸŃȮD/A ŀńĨĶŅœĬė
ĺŇĽĨƢȮĨńĺŐĮĸĚĕƟŀĴŌĸĸħŏĽňĵĚĶĭĔĺĬ őėĶĚĚŅĬŒĬĝńŘĬŏĶňĵĬŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĨńĺŐĮĸĚĕƟŀĴŌĸĕńŘĬĽŌĚőħĵŒĝƟ
ŏėĶŊŗŀĚĴŊŀěņĸŀĚĽńĠĠŅĦįĽĴ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴȮœħƟ 
3. ŀīŇĭŅĵĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃŏŀŏĸĽĞŇĚȮœħƟ 
4. ŀŀĔŐĭĭŀŀĔŐĭĭĺĚěĶĶĺĴȮĨńĺĔĶŀĚŐŀĬŃĸŖŀĔŐĸŃħŇěŇĪńĸȮĨńĺŐĮĸĚȮA/D ŐĸŃȮD/A œħƟ 
5. ĪņőėĶĚĚŅĬŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĨńĺŐĮĸĚĕƟŀĴŌĸĕńŘĬĽŌĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀěņĸŀĚĽńĠĠŅĦįĽĴ 

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 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĶŀĵĨƞŀȮPN ĪĶŅĬĞŇĽŏĨŀĶƢĶŀĵĨƞŀœĭőıĸŅĶƢ MOSFET ĨńĺŏĔŖĭĮĶŃěŋȮMOS ŀŋĮĔĶĦƢĝŅĶƢěėńĮŏĮƕĸ 

ŏĞŖĬŏĞŀĶƢıŇĔŏĞĸŐŀėĪňĲȮCMOS FinFET ĪĶŅĬĞŇĽŏĨŀĶƢĬŅőĬœĺĶƢ MOSFET ŐĭĭŏĔĪŀŀĸŀŃĶŅĺħƢŐĸŃ
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ĪĶŅĬĞŇĽŏĨŀĶƢȮ2 ĴŇĨŇ ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĔņĸńĚ œŀĞňĔņĸńĚŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢȮSiC ĔņĸńĚ ĳŅıĶĺĴĕŀĚ
ŏĪėőĬőĸĵňŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚœħƟ 
1,ȮŀŀĔŐĭĭŀŀĔŐĭĭĺĚěĶĶĺĴőħĵŒĝƟȮCMOS FinFET ĪĶŅĬĞŇĽŏĨŀĶƢĬŅőĬœĺĶƢȮMOSFET Őĭĭ

ŏĔĪŀŀĸŀŃĶŅĺħƢŐĸŃĪĶŅĬĞŇĽŏĨŀĶƢȮ0ȮĴŇĨŇȮœħƟ 
4. ŀīŇĭŅĵŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĔņĸńĚ œŀĞňĔņĸńĚŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢȮSiC ĔņĸńĚœħƟ 
5,ȮŀīŇĭŅĵĳŅıĶĺĴĕŀĚŏĪėőĬőĸĵňŏĞĴŇėŀĬħńĔŏĨŀĶƢŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨȮœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about advanced semiconductor devices 
1,ȮDesign integrated circuits using CMOS FinFET, nanowire transistors, gate-all-

around MOSFETs and 0D transistors 
2,ȮExplain power semiconductor devices: power ICs and SiC power device process 
5. Explain the overview of semiconductor technology and manufacturing 

processes 
 
247-313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņĽŌƞĔŅĶĪħĽŀĭœŀĞň ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭœħƟȮĔŅĶěņĸŀĚĨĶĶĔŃŐĸŃĕƟŀįŇħıĸŅħȮĔŅĶ

ĽĶƟŅĚĔŅĶĪħĽŀĭȮĔŅĶĪħĽŀĭĨńĺŏŀĚħƟĺĵĨĶĶĔŃŒĬĨńĺȮĔŅĶĭňĭŀńħĔŅĶĪħĽŀĭȮĔŅĶĺŇĬŇěĜńĵĨĶĶĔŃȮĔŅĶĪħĽŀĭ
ľĬƞĺĵėĺŅĴěņȮĔŅĶĽŐĔĬĕŀĭŏĕĨŐĸŃĔŅĶĪħĽŀĭĨŅĴŐĔĬĔĸŅĚȮŏĪėĬŇėȮDFT ŐĸŃȮBIST ĽņľĶńĭĔŅĶĪħĽŀĭ
ŀĬŅĸŖŀĔŐĸŃĽńĠĠŅĦįĽĴȮĔŅĶĪħĽŀĭȮADC DAC ŐĸŃȮPLL 

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  

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĪħĽŀĭœŀĞňŐĸŃĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭœħƟ 
1,ȮĪņĔŅĶěņĸŀĚĨĶĶĔŃŐĸŃĕƟŀįŇħıĸŅħȮĔŅĶĽĶƟŅĚĔŅĶĪħĽŀĭȮĔŅĶĪħĽŀĭĨńĺŏŀĚħƟĺĵĨĶĶĔŃŒĬ

ĨńĺœħƟ 
2,ȮŀīŇĭŅĵĪħĽŀĭľĬƞĺĵėĺŅĴěņȮĔŅĶĽŐĔĬĕŀĭŏĕĨŐĸŃĔŅĶĪħĽŀĭĨŅĴŐĔĬĔĸŅĚœħƟ 
3,ȮĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėȮDFT ŐĸŃȮBIST ĽņľĶńĭĔŅĶĪħĽŀĭŀĬŅĸŖŀĔŐĸŃĽńĠĠŅĦįĽĴœħƟ 

Students are able to 
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/,ȮShow disciplined behavior 
0,ȮExplain in detail about IC testing and design for testing 
1,ȮPerform logic and error simulation, test creation, self-test with built-in logic 
2,ȮExplain memory testing, boundary scanning and core testing 
3,ȮApply DFT and BIST techniques for analog and mixed-signal testing 

 
247-314 ĶŃĭĭİƤĚĨńĺ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŐĬŃĬņĶŃĭĭİƤĚĨńĺŐĸŃĮĶŃŏħŖĬĔŅĶĺŇěńĵĮƤěěŋĭńĬȮĔŅĶŐĬŃĬņœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮőėĶĚĽĶƟŅĚ

ŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮI/O ħŇěŇĪńĸȮI/O ŀĬŅĸŖŀĔȮĨńĺěńĭŏĺĸŅŐĸŃĨńĺĬńĭȮĔŅĶĕńħěńĚľĺŃȮĔŅĶ
ĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴŐĸŃĕĬŅĬȮŀŇĬŏĪŀĶƢŏĲĞŀŋĮĔĶĦƢĨƞŀıƞĺĚȮPWM ŐĸŃĔŅĶėĺĭėŋĴĺĚĮƕħȮĔŅĶıŇěŅĶĦŅĔŅĶ
ŀŀĔŐĭĭŐĭĭŏĶňĵĸœĪĴƢȮĔŅĶĪħĽŀĭŐĸŃŐĔƟœĕĕƟŀĭĔıĶƞŀĚĞŀĲĨƢŐĺĶƢœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœħƟ 
3. ŀīŇĭŅĵőėĶĚĽĶƟŅĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŋĮĔĶĦƢĨƞŀıƞĺĚœħƟ 
4. ŏĕňĵĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢŒĝƟœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŒĬĔŅĶėĺĭėŋĴȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸœħƟ 
5. ĪņĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃħňĭńĔőĮĶŐĔĶĴœĴőėĶėŀĬőĪĶĸŏĸŀĶƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about the design and development of embedded systems 
1,ȮExplain the microcontroller structure and peripheral devices 
2,ȮWrite a program using a microcontroller to control and communicate data 
3,ȮTest software and debug microcontroller programs 

 
247-315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĶŃĴĺĸįĸŐĭĭœĮĮƝœĸĬƢ Őėĝ ĞŌŏĮŀĶƢĽŏĔĸŅĶƢ őĮĶŏĞĽŏĞŀĶƢėņĽńŗĚĵŅĺĴŅĔȮ&VLIW) ĔŅĶĪņĬŅĵ

ėņĽńŗĚŏĚŊŗŀĬœĕ ĴńĸĨŇŏīĶħ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬ ĴńĸĨŇőĮĶŏĞĽŏĞŀĶƢ ĔŅĶŏĝŊŗŀĴĨƞŀĴńĸĨŇőĮĶŏĞĽŏĞŀĶƢ 
Pipelining; cache; superscalar; very long instruction word (VLIW) processor; 

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

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
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0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĭĭĨƞŅĚȮŕœħƟ 
1,ȮŀīŇĭŅĵĔŅĶĮĶŃĴĺĸįĸŐĭĭœĮĮƝœĸĬƢȮŐėĝȮĞŌŏĮŀĶƢĽŏĔĸŅĶƢȮőĮĶŏĞĽŏĞŀĶƢėņĽńŗĚĵŅĺĴŅĔȮ&VLIW) 

œħƟ 
2,ȮŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĴńĸĨŇőĮĶŏĞĽŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴĨƞŀĴńĸĨŇőĮĶŏĞĽŏĞŀĶƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail various computer architectures 
1,ȮExplain pipeline processing, cache, superscalar, very long instruction (VLIW) 

processors 
2,ȮWrite parallel programs, multiprocessors, multiprocessor interconnects 
 

247-316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 
Biomedical Instrumentation and Design 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĺńħŐĸŃĺŇŏėĶŅŃľƢĻńĔĵƢĪŅĚĝňĺĳŅıȮĸńĔļĦŃĕŀĚĨńĺŐĮĸĚĽńĠĠŅĦĪŅĚĝňĺĔŅĶŐıĪĵƢȮėĺŅĴ

ĮĸŀħĳńĵĪŅĚœĲĲƚŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺĚěĶĶĺĴȮĺĚěĶŀŀĮŐŀĴĮƝȮĔŅĶŏĝŊŗŀĴĨƞŀėŀĴıŇĺŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦ
ŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮŏĞŖĬŏĞŀĶƢœĲĲƚŅŏėĴňŐĸŃĺĚěĶŀŇĬŏĪŀĶƢŏĲĞȮŀŋĮĔĶĦƢĪŅĚĔŅĶŐıĪĵƢȮŏĝƞĬȮECG, EEG, 
EMG ŏėĶŊŗŀĚĺńħėĺŅĴħńĬőĸľŇĨȮŐĸŃŏėĶŊŗŀĚĺńħŀŀĔĞŇŏěĬŒĬŏĸŊŀħ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭœħƟ 
1,ȮŀīŇĭŅĵĔŅĶĺńħŐĸŃĺŇŏėĶŅŃľƢĻńĔĵƢĪŅĚĝňĺĳŅıȮĸńĔļĦŃĕŀĚĨńĺŐĮĸĚĽńĠĠŅĦĪŅĚĝňĺĔŅĶŐıĪĵƢȮ

ŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚœĲĲƚŅœħƟ 
2,ȮĮĶŃĵŋĔĨƢŒĝƟĺĚěĶĶĺĴȮĺĚěĶŀŀĮŐŀĴĮƝȮĔŅĶŏĝŊŗŀĴĨƞŀėŀĴıŇĺŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĸŃ

ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮECG ŐĸŃȮEMG œħƟ 
3,ȮĭŀĔŏĞŖĬŏĞŀĶƢœĲĲƚŅŏėĴňŐĸŃĺĚěĶŀŇĬŏĪŀĶƢŏĲĞĪňŗŒĝŒĬŀŋĮĔĶĦƢĪŅĚĔŅĶŐıĪĵƢœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe in detail about biomedical instruments and their design 
1,ȮDescribe biopotential measurement and analysis, characteristics of biomedical 

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

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

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶŒĝƟĚŅĬĶŃĭĭħŇěŇĪńĸĕĬŅħŒľĠƞőħĵŒĝƟĳŅļŅĭĶĶĵŅĵŁŅĶƢħŐĺĶƢȮ

&HDL) ŐĸŃŏėĶŊŗŀĚĴŊŀĽńĚŏėĶŅŃľƢĶŃħńĭĽŌĚȮ&ĔŅĶĽńĚŏėĶŅŃľƢȮP&R) ĔŅĶŀŀĔŐĭĭŐĭĭŐĵĔĽƞĺĬŐĸŃŐĕŖĚŐĔĶƞĚȮőĴħŌĸĪňŗ
ĬņĴŅŒĝƟĞŘņœħƟȮėĺŅĴĩŌĔĨƟŀĚĨŅĴĔŅĶĔƞŀĽĶƟŅĚȮĔŅĶĽņĶĺěĽĩŅĮƤĨĵĔĶĶĴȮĔŅĶŀŀĔŐĭĭĨŅĴĕƟŀěņĔńħħƟŅĬıŊŘĬĪňŗŐĸŃ
ŏĺĸŅȮıŊŘĬģŅĬĕŀĚĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭȮĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭœħƟȮŏėĶŊŗŀĚĴŊŀȮCAD ȮőĮĶŏěŖĔĨƢ
ŀŀĔŐĭĭľĸŅĵėĬĭĬȮFPGA ľĸŅĵĸƟŅĬŏĔĨ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶŒĝƟĚŅĬĶŃĭĭħŇěŇĪńĸĕĬŅħŒľĠƞőħĵŒĝƟĳŅļŅ

ĭĶĶĵŅĵŁŅĶƢħŐĺĶƢȮ&HDL) ŐĸŃŏėĶŊŗŀĚĴŊŀĽńĚŏėĶŅŃľƢĶŃħńĭĽŌĚœħƟ 
1,ȮŀŀĔŐĭĭŐĭĭŐĵĔĽƞĺĬŐĸŃŐĕŖĚŐĔĶƞĚȮőĴħŌĸĬņĴŅŒĝƟĞŘņœħƟȮėĺŅĴĩŌĔĨƟŀĚĨŅĴĔŅĶĔƞŀĽĶƟŅĚœħƟ 
2,ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĨŅĴĕƟŀěņĔńħħƟŅĬıŊŘĬĪňŗŐĸŃŏĺĸŅœħƟ 
3,ȮŀīŇĭŅĵģŅĬĕŀĚĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭȮȮĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭœħƟ 
4,ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮCAD  őĮĶŏěŖĔĨƢŀŀĔŐĭĭľĸŅĵėĬĭĬȮFPGA ľĸŅĵĸƟŅĬŏĔĨ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮDescribe in detail the design and implementation of large-scale digital systems 

using hardware description languages (HDLs) and high-level synthesis tools 
1,ȮDesign modular and robust, reusable modules, and construct correctness 
2,ȮAnalyze designs under space and time constraints 
3,ȮDescribe the basis for design verification and testability 
4,ȮUse CAD tools to design multi-person projects on millions of gates of FPGAs 

 
247-320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŏĪėĬŇėħŇěŇĪńĸĽņľĶńĭŏėĶŊŗŀĚĽńĚŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĽƞĚĽńĠĠŅĦėĺŅĴĩňŗĺŇĪĵŋȮ&RF) ŏĪėĬŇėĪňŗŏĬƟĬħŇěŇĪńĸ

ĽņľĶńĭŏėĶŊŗŀĚĶńĭȮħŇěŇĪńĸĪňŗĬņœĮŒĝƟĔńĭĺĚěĶȮRF ŏıŊŗŀĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŐĸŃĔŅĶŒĝƟıĸńĚĚŅĬȮŐĬĺėŇħıŊŘĬģŅĬĕŀĚ
ŐĬĺĪŅĚȮRF ħŇěŇĪńĸŐĸŃĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŗŀĚĶńĭĽƞĚĽńĠĠŅĦȮRF ĽĴńĵŒľĴƞ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
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1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŏĪėĬŇėħŇěŇĪńĸĽņľĶńĭŏėĶŊŗŀĚĽńĚŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĽƞĚĽńĠĠŅĦ

ėĺŅĴĩňŗĺŇĪĵŋȮ&RF) œħƟ 
3. ŀŀĔŐĭĭőħĵŒĝƟħŇěŇĪńĸĪňŗĬņœĮŒĝƟĔńĭĺĚěĶȮRF ŏıŊŗŀĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŐĸŃĔŅĶŒĝƟıĸńĚĚŅĬ

œħƟ 
4. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚŐĬĺĪŅĚȮRF ħŇěŇĪńĸŐĸŃĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŗŀĚĶńĭĽƞĚĽńĠĠŅĦȮRF ĽĴńĵŒľĴƞ

œħƟ 
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 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 
VLSI Design Verification 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĺŇīňĔŅĶĨĶĺěĽŀĭĽņľĶńĭĔŅĶŀŀĔŐĭĭȮVLSI ĶĺĴĩŉĚĔŅĶĨĶĺěĽŀĭŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮĔŅĶĨĶĺěĽŀĭ

ĔŅĶĪņĚŅĬȮĔŅĶĨĶĺěĽŀĭĨŅĴĔŅĶĵŊĬĵńĬȮĔŅĶĨĶĺěĽŀĭĨŅĴĔŅĶėĶŀĭėĸŋĴ 
Verification methods for VLSI design including formal verification, functional 

verification, assertion-based verification, coverage-driven verification 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀœħƟ 
3. ĪņĔŅĶĨĶĺěĽŀĭħƟĺĵőĴŏħĸėĦŇĨĻŅĽĨĶƢȮĔŅĶĨĶĺěĽŀĭĔŅĶĪņĚŅĬȮĔŅĶĨĶĺěĽŀĭĨŅĴĔŅĶ

ĵŊĬĵńĬœħƟ 
4. ŀīŇĭŅĵĔŅĶĨĶĺěĽŀĭĨŅĴĔŅĶėĶŀĭėĸŋĴœħƟ 

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 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔĶŃĭĺĬĔŅĶįĸŇĨœŀĞň ĔŅĶŏĸĵƢŏŀŅĨƢıŊŘĬģŅĬĕŀĚĺĚěĶĶĺĴ ŏĪėĬŇėĔŅĶěńĭėŌƞ ĔŅĶĺŅĚįńĚĝŇĮ ĔŅĶěńħ

ŏĽƟĬĪŅĚěƞŅĵœĲ ŏėĶŊŀĕƞŅĵĔŅĶĔĶŃěŅĵĽńĠĠŅĦĬŅưŇĔŅ įĸĔĶŃĪĭĕŀĚĽŅĵĽƞĚ ĔŅĶěńĭėŌƞŀŇĴıňŐħĬĞƢ įĸĔĶŃĪĭěŅĔ
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ėĺŅĴŏėĶňĵħ ŐĶĚħńĬĨĔ-IR ĔŅĶıŇěŅĶĦŅĔŅĶėŅĵĮĶŃěŋœĲĲƚŅĽĩŇĨŐĸŃŐĸĪĝƢŀńı ĔŅĶŐĵĔ ĔŅĶŏĸĵƢŏŀŅĨƢŒĬĪŅĚ
ĮĢŇĭńĨŇ 

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  

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴœħƟ 
3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶĺŅĚįńĚĝŇĮȮĔŅĶěńħŏĽƟĬĪŅĚěƞŅĵœĲȮŏėĶŊŀĕƞŅĵĔŅĶĔĶŃěŅĵĽńĠĠŅĦĬŅưŇĔŅœħƟ 
4. ŀīŇĭŅĵįĸĔĶŃĪĭĕŀĚĽŅĵĽƞĚȮĔŅĶěńĭėŌƞŀŇĴıňŐħĬĞƢȮįĸĔĶŃĪĭěŅĔėĺŅĴŏėĶňĵħȮĔŅĶĸħ

ĽńĠĠŅĦȮIR œħƟ 
5. ĮġŇĭńĨŇĔŅĶŏĸĵƢŏŀŅĪƢŒĬĪŅĚĮĢŇĭńĨŇħƟĺĵȮCAD 

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 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 
Internet of Things 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĽƞĺĬĮĶŃĔŀĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚȮIoT ĶŃĭĭİƤĚĨńĺȮĞŀĲĨƢŐĺĶƢİƤĚĨńĺȮŀŇĬŏĪŀĶƢŏĲĞĔŅĶĽŊŗŀĽŅĶ

ĽņľĶńĭĶŃĭĭİƤĚĨńĺȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚŏėĶŊŗŀĚȮŐŀĮıĸŇŏėĝńĬȮIoT ŐĸŃĔĶĦňĻŉĔļŅȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŐŀĮ
ıĸŇŏėĝńĬȮIoT 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĽƞĺĬĮĶŃĔŀĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚȮIoT ĶŃĭĭİƤĚĨńĺœħƟ 
1,ȮŀīŇĭŅĵĞŀĲĨƢŐĺĶƢİƤĚĨńĺȮŀŇĬŏĪŀĶƢŏĲĞĔŅĶĽŊŗŀĽŅĶĽņľĶńĭĶŃĭĭİƤĚĨńĺȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚ

ŏėĶŊŗŀĚœħƟ 
2,ȮıńĥĬŅŐŀĮıĸŇŏėĝńĬȮIoT ŐĸŃĔĶĦňĻŉĔļŅȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŐŀĮıĸŇŏėĝńĬȮIoTœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail the components and architecture of IoT embedded systems 
1,ȮExplain embedded software, communication interfaces for embedded 

systems, machine-to-machine communication 
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2,ȮDevelop IoT applications and case studies, design and develop IoT applications 
 
247-324 ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħŐĭĭĝŅĠ

ĜĸŅħ 
Electromagnetic Field Theory for Smart Sensing Applications 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĨĶĺěěńĭŀńěĜĶŇĵŃŒĬŀŋĨĽŅľĔĶĶĴŐĸŃ

ĔŅĶŐıĪĵƢȮĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮĽĬŅĴĪňŗĕŉŘĬĔńĭŏĺĸŅ8ȮĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĶŃĬŅĭȮĸńĔļĦŃŏĜıŅŃȮŐĸŃĔŅĶœľĸ
ĕŀĚıĸńĚĚŅĬȮĔŅĶŐĔƟĮƤĠľŅėƞŅĕŀĭŏĕĨĽņľĶńĭĽĬŅĴŁŅĶƢőĴĬŇĔĨŅĴŏĺĸŅ 

Applications of electromagnetic field theory for smart industrial and medical 
qclqgle9ȮK_vucjjŲqȮcos_rgmlq9Ȯrgkc-dependent fields: plane wave propagation, characteristics, 
and power flow; solution of boundary-value problems for time-harmonic fields 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĨĶĺěĺńħ

ŐĭĭĝŅĠĜĸŅħħƟ 
1,ȮŀīŇĭŅĵĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮĽĬŅĴĪňŗĕŉŘĬĔńĭŏĺĸŅ8ȮĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĶŃĬŅĭȮ

ĸńĔļĦŃŏĜıŅŃȮŐĸŃĔŅĶœľĸĕŀĚıĸńĚĚŅĬœħƟ 
2,ŐĔƟĮƤĠľŅėƞŅĕŀĭŏĕĨĽņľĶńĭĽĬŅĴŁŅĶƢőĴĬŇĔĨŅĴŏĺĸŅœħƟ 
3,ȮŀīŇĭŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽņľĶńĭĔŅĶĨĶĺěěńĭŀńěĜĶŇĵŃŒĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶŐıĪĵƢ 

Students are able to 
/,ȮShow disciplined behaviorȮ 
0,ȮExplain in detail the electromagnetic field theory for smart sensing 

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

characteristics, and energy flow 
2,ȮSolve boundary value problems for time-dependent harmonic fields 
3,ȮExplain applications for smart sensing in industry and medicine 

 
247-325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶŐĬŃĬņĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĔŅĶ

ĮĶŃĴĺĸįĸĕƟŀĴŌĸȮőĴŏħĸĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĨƞŅĚŕȮĪńŘĚŐĭĭĴňįŌƟħŌŐĸŐĸŃŐĭĭœĴƞĴňįŌƟħŌŐĸȮŏĝƞĬȮĔŅĶĩħĩŀĵȮĔŅĶ
ěņŐĬĔȮĔŅĶěńħĔĸŋƞĴȮőĴŏħĸĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĽĶŇĴŐĶĚ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
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0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚŏėĶŊŗŀĚœħƟ 

1,ȮŀīŇĭŅĵĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸȮőĴŏħĸĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĨƞŅĚŕȮĪńŘĚŐĭĭĴňįŌƟħŌŐĸŐĸŃŐĭĭœĴƞĴň
įŌƟħŌŐĸȮœħƟ 

2,ȮĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĩħĩŀĵȮĔŅĶěņŐĬĔȮĔŅĶěńħĔĸŋƞĴȮőĴŏħĸĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĽĶŇĴŐĶĚĔńĭĝŋħĕƟŀĴŌĸ
ĔĶĦňĻŉĔļŅœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about machine learning, mathematics and statistics for 

machine learning 
1,ȮExplain data processing, supervised and unsupervised machine learning 

models 
2,ȮApply regression, classification, clustering, reinforcement learning models to 

case study data sets 
 
247-328 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĻŉĔļŅľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
Study in selected topic in integrated circuit design 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 
1,ȮŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 
2,ȮĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail the selected topic in integrated circuit design 
1,ȮExplain design techniques in selected topic in integrated circuit designȮ 
2,ȮCreate and design in selected topic in integrated circuit design 
 

247-329 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
Special Topics in Integrated Circuit Design 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶĻŉĔļŅėƟĬėĺƟŅĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĶŃħńĭĮĶŇĠĠŅĨĶňŐĸŃŏĶňĵĭŏĶňĵĚŏĮƦĬĶŅĵĚŅĬ 
Study and research in integrated circuit design at the bachelor's degree levels and 

compiled into a written report 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 
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1,ȮŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗĪņĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ
œħƟ 

2,ȮĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about the study of special topics in integrated circuit design 
1,ȮExplain design techniques in the topic of studying special topics in integrated 

circuit design 
2,ȮCreate and design in special topics in integrated circuit design 

 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ  

247-354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 
Introduction to Artificial Intelligence 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŐĬĺėŇħıŊŘĬģŅĬŐĸŃľĸńĔĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĮƤĠĠŅĮĶŃħŇļģƢȮ&AI) ŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ

&ML) ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮ&DL) ŀńĸĔŀĶŇĪŉĴĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚěńĔĶȮŏėĶŊŀĕƞŅĵĮĶŃĽŅĪȮĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴ8Ȯ
Python ŐĸŃȮTensorFlow 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
0,ȮŀīŇĭŅĵėĦŇĨĻŅĽĨĶƢĪňŗĪņŒľƟŀńĸĔŀĶŇĪŉĴĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĪņĚŅĬœħƟ 
1,ȮŀīŇĭŅĵŐĬĺėŇħŐĸŃŀńĸĔŀĶŇĪŉĴĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚıŊŘĬģŅĬȮŐĸŃĔŅĶĬņœĮŒĝƟĚŅĬ 
2,ȮŐĵĔŐĵŃĶŃľĺƞŅĚŏĪėĬŇėĔŅĶŏĶňĵĬĶŌƟŐĭĭĴňįŌƟħŌŐĸŐĸŃœĴƞĴňįŌƟħŌŐĸȮŐĸŃŏĸŊŀĔŀńĸĔŀĶŇĪŉĴĪňŗ

ŏľĴŅŃĽĴĽņľĶńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 
3,ȮŒĝƟĨńĺĝňŘĺńħĔŅĶĮĶŃŏĴŇĬĪňŗŏľĴŅŃĽĴŏıŊŗŀĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚőĴŏħĸ 
4,ȮŀīŇĭŅĵěŋħŐĕŖĚŐĸŃĕƟŀěņĔńħĕŀĚĺŇīňĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĪňŗŏĮƦĬĪňŗĶŌƟěńĔȮŐĸŃŏĶňĵĬĶŌƟĺŇīňĺŇŏėĶŅŃľƢ

ĕƟŀĴŌĸŏıŊŗŀĶŃĭŋŐĬĺőĬƟĴ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain math that makes machine learning algorithms work 
1,ȮExplain fundamental machine learning concepts and algorithms, and their 

implementation 
2,ȮDifferentiate between supervised and unsupervised learning techniques and 

select appropriate algorithms for different scenarios 
3,ȮEmploy appropriate evaluation metrics to assess the performance of the 

models 
4,ȮExplain 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 ŀŀĮőĨŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Optoelectronics 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ėŋĦĽĴĭńĨŇĕŀĚėĸŊŗĬŐĽĚȮŐĩĭėĺŅĴĩňŗĕŀĚėĸŊŗĬŐĽĚȮőėĶĚĽĶƟŅĚŐĸŃľĸńĔĔŅĶĪņĚŅĬĕŀĚŀŋĮĔĶĦƢ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪŅĚŐĽĚȮœħőŀħŏĮĸƞĚŐĽĚȮőĲőĨƟœħőŀħȮőĲőĨƟĪĶŅĬĞŇĽŏĨŀĶƢȮŏĸŏĞŀĶƢœħőŀħȮĺĚěĶĕńĭŐĸŃėĺĭėŋĴȮ
ŐľĸƞĚěƞŅĵŐĶĚħńĬœĲĲƚŅĔĶŃŐĽĨĶĚĽņľĶńĭŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪŅĚŐĽĚ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
0,ȮŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚėĸŊŗĬŐĽĚȮŐĩĭėĺŅĴĩňŗĕŀĚėĸŊŗĬŐĽĚ 
1,ȮŀīŇĭŅĵĪķļĢňőėĶĚĽĶƟŅĚŐĸŃľĸńĔĔŅĶĪņĚŅĬĕŀĚŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪŅĚŐĽĚ 
2,ȮŀīŇĭŅĵĔŅĶœĭŐŀĽĕŀĚœħőŀħŏĮĸƞĚŐĽĚȮőĲőĨƟĪĶŅĬĞŇĽŏĨŀĶƢȮŐĸŃŏĸŏĞŀĶƢœħőŀħ 
3,ȮŀŀĔŐĭĭĺĚěĶĕńĭŐĸŃėĺĭėŋĴĽņľĶńĭŀŋĮĔĶĦƢĪŅĚŐĽĚŐĸŃŐľĸƞĚěƞŅĵŐĶĚħńĬœĲĲƚŅĔĶŃŐĽĨĶĚ

ĽņľĶńĭŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪŅĚŐĽĚ 
Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the properties of light waves, the frequency bands of light waves 
1,ȮExplain the theory of the structure and working principles of optical 

electronic devices 
2,ȮExplain the biasing of light-emitting diodes, phototransistors and laser diodes 
3,ȮDesign drive and control circuits for optical devices and DC voltage sources 

for optical electronic devices 
 

247-358 ĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 
Introduction to PCB Manufacturing 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶįĸŇĨıŊŘĬįŇĺȮĔĶŃĭĺĬĔŅĶĸŇőīĔĶŅĲƖıŊŘĬįŇĺȮĔŅĶįĸŇĨĝńŘĬĭĬȮĔĶŃĭĺĬĔŅĶŀńħȮĔĶŃĭĺĬĔŅĶŏěŅŃȮ

ĔĶŃĭĺĬĔŅĶĪŀĚŐħĚĪŅĚŏėĴňȮĔĶŃĭĺĬĔŅĶĪŀĚŐħĚĶŀĚȮĔŅĶİƤĚŐĸŃĔŅĶĨńħȮĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚȮĔŅĶİƗĔŀĭĶĴ
ĳŅėĮĢŇĭńĨŇ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
0,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬœħƟ 
1,ȮŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗŒĝƟŐĸŃĔŅĶŏĨĶňĵĴĔŅĶŒĬĔŅĶįĸŇĨŐįƞĬıŇĴıƢĺĚěĶœħƟ 
2,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮĪŅĚĔĸȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚœħƟ 
3,ȮİƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŐįƞĬĺĚěĶıŇĴıƢŏĭŊŘŀĚĨƟĬ 

Students are able to 
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/,ȮShow disciplined behavior 
0,ȮExplain the basic manufacturing process of printed circuit boards 
1,ȮExplain the properties of materials used and preparation for manufacturing 

printed circuit boards 
2,ȮExplain chemical, mechanical, and sample analysis processes 
3,ȮConduct practical training on the basic manufacturing process of printed circuit 

boards 
 
247-359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŐĬĺĪŅĚĕŀĚĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬȮŒĬĔŅĶŐĔƟĮƤĠľŅĚŅĬħƟŅĬŀŋĨĽŅľĔĶĶĴȮŐĭĭěņĸŀĚĮƤĠľŅȮĔŅĶ

ĽĶƟŅĚŐĸŃľŅįĸĸńıīƢĕŀĚŐĭĭěņĸŀĚĕŀĚĮƤĠľŅȮĮƤĠľŅĔŅĶőĮĶŐĔĶĴŏĝŇĚŏĽƟĬĨĶĚȮĮƤĠľŅĪŅĚħƟŅĬĔŅĶĕĬĽƞĚȮĮƤĠľŅ
ĔŅĶĴŀĭľĴŅĵĚŅĬȮŐĭĭěņĸŀĚĕŀĚĶŃĭĭıńĽħŋėĚėĸńĚŏĭŊŘŀĚĨƟĬȮĪķļġňŏĔĴȮĪķļġňŐĩĺėŀĵȮĪķļĢňĔŅĶĨńħĽŇĬŒěȮ
ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĕƞŅĵȮŐĸŃŏĪėĬŇėĔŅĶěņĸŀĚŐĭĭĮƤĠľŅȮĔŅĶĺŇŏėĶŅŃľƢľŅįĸĸńıīƢĪňŗŏľĴŅŃĽĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶȮŐĸŃĺŇīňĔŅĶĨƞŅĚŕȮĕŀĚĔŅĶĺŇěńĵħŜŅŏĬŇĬĚŅĬȮ 
0,ȮĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĽĶƟŅĚĨńĺŐĭĭĪŅĚėĦŇĨĻŅĽĨĶƢěŅĔĮƤĠľŅœħƟĨĶĚĔńĭėĺŅĴěĶŇĚȮ 
1,ȮŐĔƟĮƤĠľŅőħĵŒĝƟľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĨƞŅĚŕȮĕŀĚĔŅĶĺŇěńĵħŜŅŏĬŇĬĚŅĬȮŏıŊŗŀĔŅĶĺŅĚŐįĬŐĸŃĔŅĶ

ĨńħĽŇĬŒěȮ 
2,ȮĮĢŇĭńĨŇĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
3,ȮĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬĔŅĶŐĔƟĮƚĠľŅȮȮ 

Students are able to 
/,ȮExplain the principles and methods of operations research 
0,ȮAnalyze problems and create mathematical models from problems that are 

true to reality 
1,ȮSolve problems using principles and methods of operations research for 

planning and decision-making 
2,ȮWork as a team with others 
3,ȮApply ready-made programs to solve problems 
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247-360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 
Introduction to Data Science 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĳŅıĶĺĴĕŀĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĶĶĦĬŅȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ

ıĵŅĔĶĦƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĺŅĚŏĚŊŗŀĬœĕȮĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴ8ȮPython ŐĸŃȮR ĮĶŃŏħŖĬĪƟŅĪŅĵŒĬĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸ 

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

ŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸȮ&Data Science) 
ŏıŊŗŀŒľƟŏĕƟŅŒěĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮĕŀĚĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸȮ&Data Science) 
ŏıŊŗŀŏĕƟŅŒěŒĬŐĬĺĪŅĚĔŅĶĬņįĸĔŅĶĺŇŏėĶŅŃľƢȮħƟĺĵĔĶŃĭĺĬĔŅĶĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸȮ&Data 

Science) œĮŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
įŌƟŏĶňĵĬĽŅĴŅĶĩ 
/,ȮĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
0,ȮŀīŇĭŅĵĳŅıĶĺĴŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬœħƟ 
1,ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮĕŀĚĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸœħƟ 
2,ȮĬņįĸĔŅĶĺŇŏėĶŅŃľƢȮħƟĺĵĔĶŃĭĺĬĔŅĶĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸȮȮœĮŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain the basic overview of data science 
1,ȮExplain the process and tools of studying data science 
2,ȮApply the results of analysis using the data science process to work 

 
247-361 ĔŅĶŀŀĔŐĭĭŐįƞĬĺĚěĶıŇĴıƢ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐįĚĺĚěĶıŇĴıƢ(PCB)ȮŐįĬįńĚĺĚěĶŐĸŃœĸĭĶŅĶňȮĔŅĶěńħĺŅĚȮPCB ĔŅĶ

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

layout; routing and basic signal integrity; PCB design software 
įŌƟŏĶňĵĬĽŅĴŅĶĩ 

1. ĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
2. ŀīŇĭŅĵĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭŐįĚĺĚěĶıŇĴıƢȮ&PCB) ŐįĬįńĚĺĚěĶŐĸŃœĸĭĶŅĶňȮĔŅĶěńħĺŅĚȮ

PCB ĔŅĶěńħĔŅĶŏĽƟĬĪŅĚŐĸŃĶĺĴĽńĠĠŅĦıŊŘĬģŅĬ 
3. ŀŀĔŐĭĭȮPCB ĪňŗŏĶňĵĭĚƞŅĵŐĸŃŏĨĶňĵĴıĶƟŀĴĪňŗěŃĔƟŅĺľĬƟŅœĮĽŌƞľĸńĔĽŌĨĶĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶ

įĸŇĨŐįĚĺĚěĶĶŃħńĭŀŋĨĽŅľĔĶĶĴ 
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 ĶŃĭĭĔĸœĲĲƚŅœĴőėĶŏĭŊŘŀĚĨƟĬ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĭĪĬņĽŌƞĶŃĭĭœĴőėĶŀŇŏĸŖĔőĨĶŐĴėėŅĬŇĔĽƢȮ&MEMS) œĴőėĶŐĴĝĝňĬȮMEMS ŏĪėĬŇėĔĶŃĭĺĬĔŅĶœĴ

őėĶŐĴėėŅĬŇĔĽƢ8ȮœĴőėĶŐĴĝĝňĬģŅĬȮœĴőėĶŐĴĝĝňĬıŊŘĬįŇĺȮĔŅĶĔńħŐľƟĚȮĔŅĶĔńħœŀŀŀĬĮĢŇĔŇĶŇĵŅŏĝŇĚĸŉĔȮŏĪėĬŇėĔŅĶ
ŏĝŊŗŀĴŏĺŏĲŀĶƢȮĞŇĸŇĔŀĬĭĬĜĬĺĬȮĔŅĶŏĝŊŗŀĴĨŇħ8ȮĔĶĦňĻŉĔļŅ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
2. ŀīŇĭŅĵĶŃĭĭœĴőėĶŀŇŏĸŖĔőĨĶŐĴėėŅĬŇĔĽƢȮ&MEMS) œħƟ 
3. ŀīŇĭŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮMEMS ŏĮƦĬŏĞŖĬŏĞŀĶƢŐĸŃŐŀėĪŌŏŀŏĨŀĶƢ 
4. İƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĶŃĭĭœĴőėĶŀŇŏĸŖĔőĨĶŐĴėėŅĬŇĔĽƢ 

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 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŐĬŃĬŜŅĶŃĭĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĕƟŀĴŌĸȮĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵŐĭĭŏĮƦĬĝńŘĬȮőıĶőĪėŀĸŐĭĭěŋħĩŉĚěŋħȮ

ŐĸŃĔŅĶŏĝŊŗŀĴőĵĚȮĨńĺŐĭĭŏĺĸŅľĬƞĺĚĽŜŅľĶńĭŏėĶŊŀĕƞŅĵĕƟŀĴŌĸȮĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚĨńĺĔĸŅĚȮĔŅĶėĺĭėŋĴĔŅĶœľĸȮ
ĕŀĚĔĸŋƞĴĕƟŀĴŌĸȮĔŅĶėĺĭėŋĴėĺŅĴįŇħıĸŅħȮŏėĶŊŀĕƞŅĵŏĜıŅŃĪňŗȮŏėĶŊŀĕƞŅĵĽĺŇĨĝŇĚȮĔŅĶěńħŏĽƟĬĪŅĚŒĬŏėĶŊŀĕƞŅĵĕƟŀĴŌĸȮ
ėĺŅĴĴńŗĬėĚĕŀĚŏėĶŊŀĕƞŅĵȮĽĩŅĮƤĨĵĔĶĶĴŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵŐĭĭĔĸŋƞĴŏĴęȮĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶ 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
2. ŀīŇĭŅĵĪķļġňŐĸŃĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴœħƟ 
3. ŀīŇĭŅĵőıĶőĪėŀĸŐĭĭěŋħĩŉĚěŋħȮŐĸŃĔŅĶŏĝŊŗŀĴőĵĚȮĨńĺŐĭĭŏĺĸŅľĬƞĺĚĽŜŅľĶńĭŏėĶŊŀĕƞŅĵĕƟŀĴŌĸ

œħƟ 
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4.ŀīŇĭŅĵĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚĨńĺĔĸŅĚȮĔŅĶėĺĭėŋĴĔŅĶœľĸȮĕŀĚĔĸŋƞĴĕƟŀĴŌĸȮĔŅĶėĺĭėŋĴėĺŅĴ
įŇħıĸŅħœħƟ 

5.ŀīŇĭŅĵŏėĶŊŀĕƞŅĵĽĺŇĨĝŇĚȮĔŅĶěńħŏĽƟĬĪŅĚŒĬŏėĶŊŀĕƞŅĵĕƟŀĴŌĸȮėĺŅĴĴńŗĬėĚĕŀĚŏėĶŊŀĕƞŅĵœħƟ 
6. ŀīŇĭŅĵĽĩŅĮƤĨĵĔĶĶĴŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵŐĭĭĔĸŋƞĴŏĴęœħƟ 
7. ŀīŇĭŅĵĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶĨƞŅĚȮŕȮœħƟ 
8. İƗĔŀĭĶĴĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 

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 ĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ŁŅĶƢħŐĺĶƢĕŀĚĨńĺėĺĭėŋĴŏĝŇĚĨĶĶĔŃĝĬŇħőĮĶŐĔĶĴœħƟȮĳŅļŅĕŀĚıňŐŀĸĞňȮľĸńĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ

ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬȮĲƤĚĔƢĝńĬĭĸŖŀĔĴŅĨĶģŅĬȮŐŀĬŃĸŖŀĔŐĸŃħŇěŇĪńĸŏĞŖĬŏĞŀĶƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬıň
ŐŀĸĞňȮŏėĶŊŀĕƞŅĵĔŅĶĽŊŗŀĽŅĶĕŀĚıňŐŀĸĞň 

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 

įŌƟŏĶňĵĬĽŅĴŅĶĩ 
1. ĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅ 
2. ŀīŇĭŅĵľĸńĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŒĝƟĚŅĬĨńĺėĺĭėŋĴőĸěŇĔőĮĶŐĔĶĴœħƟȮ&ıňŐŀĸĞň) œħƟ 
3. ŀīŇĭŅĵĔŅĶĺŇŏėĶŅŃľƢėĺŅĴįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬœħƟ 
4. ŀīŇĭŅĵĲƤĚĔƢĝńĬĭĸŖŀĔĴŅĨĶģŅĬȮŐŀĬŃĸŖŀĔŐĸŃħŇěŇĪńĸŏĞŖĬŏĞŀĶƢȮœħƟ 
5. ĮĶŃĵŋĔĨƢŒĝƟĚŅĬıňŐŀĸĞňȮŏėĶŊŀĕƞŅĵĔŅĶĽŊŗŀĽŅĶĕŀĚıňŐŀĸĞň 

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 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
Selected Topics in Assembly and Testing 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĻŉĔļŅľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
Study in selected topic in semiconductor assembly and testing 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭŏĞĴŇėŀĬ

ħńĔŏĨŀĶƢœħƟ 
4. ĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭŏĞĴŇėŀĬħńĔ

ŏĨŀĶƢœħƟ 
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 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭ 
Special Topics in Assembly and Testing 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľńĺĕƟŀŏĜıŅŃħƟŅĬŏĪėőĬőĸĵňĕńŘĬĽŌĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭœŀĞň 
Special topics of advanced technology related to IC assembly and testing 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭœŀĞňœħƟ 
3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗĪņĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶ

ĪħĽŀĭœŀĞňħƟ 
4. ĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭœŀĞňœħƟ 

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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- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ  

332-388 ľńĺĕƟŀŏĸŊŀĔĽĶĶħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 
Selected Topics in IC Fabrication 

3 ((3)-0-6) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľńĺĕƟŀĪňŗŏĸŊŀĔŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĕńŘĬĽŌĚľĶŊŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨȮICȮ ŒĬĺŇĻĺĔĶĶĴ

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

semiconductor engineering 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĔŅĶįĸŇĨĺĚěĶĶĺĴŒĬĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ

œħƟ 
3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶįĸŇĨĺĚěĶĶĺĴŒĬĺŇĻĺĔĶĶĴŏĞĴŇėŀĬ

ħńĔŏĨŀĶƢœħƟ 
4. ĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗŏĸŊŀĔŒĬĽŅĕŅĔŅĶįĸŇĨĺĚěĶĶĺĴœħƟ 

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 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨĺĚěĶĶĺĴ 

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

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ľńĺĕƟŀŏĜıŅŃħƟŅĬŏĪėőĬőĸĵňĕńŘĬĽŌĚľĶŊŀĔŅĶŒĝƟĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨœŀĞňŒĬĺŇĻĺĔĶĶĴŏĞĴŇėŀĬ

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

semiconductor engineering 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨœŀĞňŒĬĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ

œħƟ 
1,ȮŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗĪņĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨœŀĞňŒĬĺŇĻĺĔĶĶĴŏĞ

ĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
2,ȮĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶįĸŇĨœŀĞňŒĬĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢœħƟ 
Students are able to 
/,ȮShow disciplined behavior 
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0,ȮExplain in detail about the study of special topics in  IC fabrication in 
semiconductor engineering 

1,ȮExplain design techniques in the topic of studying special topics in IC fabrication 
in semiconductor engineering 

2,ȮCreate and design in special topics in IC fabrication in semiconductor 
engineering 
 
ė,ȮľĴĺħĺŇĝŅĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ 
247-401 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

Semiconductor Engineering Project 
6 (0-18-0) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
őėĶĚĚŅĬĪňŗĬƞŅĽĬŒěŒĬŏĝŇĚĮĢŇĭńĨŇŒĬĽŅĕŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĪħĽŀĭȮŐĸŃ

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

tests, and fabrications 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮĺŇŏėĶŅŃľƢĮƤĠľŅȮĶŃĭŋŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĪňŗįƞŅĬĴŅŐĸŃŏĝŊŗŀĴőĵĚėĺŅĴĽņėńĠĔńĭőėĶĚĚŅĬœħƟ

ŀĵƞŅĚĝńħŏěĬ 
0,ȮĶŃĭŋĺńĨĩŋĮĶŃĽĚėƢľĸńĔŐĸŃĶŀĚŒĬĔŅĶĪņőėĶĚĚŅĬȮįĸĸńıīƢŐĸŃŏĮƚŅľĴŅĵŒĬĔŅĶĪņőėĶĚĚŅĬȮ

œħƟŀĵƞŅĚėĶĭĩƟĺĬȮĝńħŏěĬ 
1,ȮŐĽħĚĳŅıȮĭĸŖŀĔœħŀŃŐĔĶĴȮĶŃĭŋĽƞĺĬĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚőėĶĚĚŅĬȮŀīŇĭŅĵœħƟŀĵƞŅĚŏĕƟŅŒě

ŐĸŃĝńħŏěĬȮıĶƟŀĴĪńŘĚĶŃĭŋėĺŅĴĶŌƟŐĸŃĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĪņőėĶĚĚŅĬœħƟŀĵƞŅĚėĶĭĩƟĺĬ 
2,ȮĶŃĭŋĕŀĭŏĕĨȮĕƟŀĔņľĬħŐĸŃĕƟŀěņĔńħĕŀĚőėĶĚĚŅĬœħƟŀĵƞŅĚėĶĭĩƟĺĬȮĝńħŏěĬ 
3,ȮŏĕňĵĬĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬĨńŘĚŐĨƞĨƟĬěĬěĭőėĶĚĚŅĬœħƟŀĵƞŅĚėĶĭĩƟĺĬȮĝńħŏěĬȮŐĸŃĴňŐįĬĔŅĶ

ħņŏĬŇĬĚŅĬőėĶĚĚŅĬŀĵƞŅĚĸŃŏŀňĵħȮĝńħŏěĬ 
4,ȮĬņŏĽĬŀįĸĚŅĬĪňŗĴňėĺŅĴĩŌĔĨƟŀĚȮŀƞŅĬŐĸŃŏĕƟŅŒěĚƞŅĵȮŐĽħĚĽŇŗĚĪňŗĬņŏĽĬŀœħƟŀĵƞŅĚĬƞŅĽĬŒěȮŐĸŃ

ĨŀĭėņĩŅĴœħƟĝńħŏěĬȮĨĶĚĮĶŃŏħŖĬ 
Students are able to 
/,ȮAnalyze the problem, identify the direction of response and link the 

importance to the project directly 
0,ȮIdentify the main and secondary structures of the project, results and goals 

to completely and clearly respond to the work structure  
1,ȮShow 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  

2,ȮSpecify the scope of the effort and limitations of the project completely and 
clearly 

3,ȮWrite the steps of the system from the beginning to the end of the work 
structure completely and clearly   

4,ȮPresent 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 ĽľĔŇěĻŉĔļŅ 
Co-Operative Education 

6 (0-36-0) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ĔŅĶİƗĔŀĭĶĴŒĬĚŅĬŏĮƦĬıĬńĔĚŅĬĝńŗĺėĶŅĺŏıŊŗŀĶńĭĮĶŃĽĭĔŅĶĦƢěŅĔŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨŏĞĴŇėŀĬ

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

semiconductor manufacturing industry 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 

1. ĮĢŇĭńĨŇĨŅĴĔġĶŃŏĭňĵĭĕƟŀĭńĚėĶńĭĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
2. ŀŀĔŐĭĭĶŃĭĭŏıŊŗŀŐĔƟœĕĮƤĠľŅĪňŗœħƟĶńĭěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
3. ĽŊŗŀĽŅĶŏĔňŗĵĺĔńĭĚŅĬĪŅĚĺŇĻĺĔĶĶĴŒľƟįŌƟĶƞĺĴĚŅĬœħƟ 
4. ĮĢŇĭńĨŇĚŅĬħƟŅĬŀŀĔŐĭĭĺĚěĶĶĺĴȮľĶŊŀħƟŅĬĔŅĶĮĶŃĔŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶ

ĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĶŊŀĔŅĶįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀħƟŅĬħŌŐĸĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔ
ŏĨŀĶƢȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ 

5. ĪņĚŅĬŏĮƦĬĔĸŋƞĴœħƟ 
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 ĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
Study Abroad 

6 ((6)-0-12) 

 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8Ȯ œĴƞĴň 
ėĺŅĴĶŌƟħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ ĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵľĶŊŀĽĩŅĭńĬŒĬĨƞŅĚĮĶŃŏĪĻȮȮŏĪňĵĭŏĪƞŅľĬƞĺĵ

ĔŇĨĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Knowledge in semiconductors taken in overseas universities or institutes.  Credit 

equivalence according to the University Consortium regulation 
įŌƟŏĶňĵĬĽŅĴŅĶĩȮ 
/,ȮŐĽħĚŀŀĔĞŉŗĚıķĨŇĔĶĶĴĕŀĚėĺŅĴĴňĺŇĬńĵ 
0,ȮŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅėĺŅĴĶŌƟħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵ

ľĶŊŀĽĩŅĭńĬŒĬĨƞŅĚĮĶŃŏĪĻœħƟ 
1,ȮŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀĪňŗĪņĔŅĶĻŉĔļŅėĺŅĴĶŌƟħƟŅĬĔŅĶŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĪňŗœħƟĶńĭ

ěŅĔĴľŅĺŇĪĵŅĸńĵľĶŊŀĽĩŅĭńĬŒĬĨƞŅĚĮĶŃŏĪĻœħƟ 
2,ȮȮĪņĔŅĶĽĶƟŅĚŐĸŃŀŀĔŐĭĭĨŅĴėĺŅĴĶŌƟħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢȮĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵľĶŊŀ

ĽĩŅĭńĬŒĬĨƞŅĚĮĶŃŏĪĻœħƟ 
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3,ȮĬņŏĽĬŀįĸĚŅĬĪňŗĴňėĺŅĴĩŌĔĨƟŀĚŏĮƦĬĳŅļŅŀńĚĔķļȮŀƞŅĬŐĸŃŏĕƟŅŒěĚƞŅĵȮŐĽħĚĽŇŗĚĪňŗĬņŏĽĬŀœħƟ
ŀĵƞŅĚĬƞŅĽĬŒěȮŐĸŃĨŀĭėņĩŅĴœħƟĝńħŏěĬȮĨĶĚĮĶŃŏħŖĬ 

Students are able to 
/,ȮShow disciplined behavior 
0,ȮExplain in detail about the study of semiconductor knowledge obtained from 

universities or institutions abroad 
1,ȮExplain design techniques in the topic of semiconductor knowledge study 

obtained from universities or institutions abroad 
2,ȮCreate and design based on semiconductor knowledge obtained from 

universities or institutions abroad 
3,ȮPresent 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 
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ĳŅėįĬĺĔȮȮĝ 
 

ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ1ȮTMEC 
 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
1. ľĸńĔĔŅĶŒĬĔŅĶĨńŘĚľĸńĔĽŌĨĶĬňŘ 
 

1. ľĸńĔĽŌĨĶįĸŇĨĔņĸńĚėĬĽĶƟŅĚėĺŅĴĴńŗĬėĚŒľƟŀŋĨĽŅľĔĶĶĴȮěŅĔ
ėĺŅĴĨƟŀĚĔŅĶŒĝƟŏĞĴŇėŀĬħńĔŏĨŀĶƢĪńŗĺőĸĔĪňŗŏıŇŗĴĕŉŘĬȮĨŀĭĽĬŀĚĨƞŀ
ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĶŅĵĸŃŏŀňĵħħńĚľńĺĕƟŀȮ11.ȮĔŅĶ
ěńħĔŅĶľĸńĔĽŌĨĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĽƞĺĬĨƞŅĚȮŕ 

2. ĔŅĶěńħľĴĺħľĴŌƞĕŀĚľńĺĕƟŀĺŇĝŅȮŏıĶŅŃĪňŗŏľŖĬħŌ
ŏľĴŊŀĬĺƞŅĴńĬĴňĔŅĶĪńĭĞƟŀĬĔńĬŒĬľĸŅĵľńĺĕƟŀȮ 
 

2. œħƟěńħľĴĺħľĴŌƞĕŀĚĺŇĝŅȮĸħĔŅĶĪńĭĞƟŀĬŐĵĔŏĮƦĬȮ3 ŐĕĬĚĺŇĝŅ
ħńĚĬňŘȮħńĚĬňŘ 
    &Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 
    &ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
    &ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 

3. ĔŅĶĶŀĚĶńĭėĺŅĴŏĽňŗĵĚŏĶŊŗƞŀĚĚŅĬĕŀĚŏħŖĔȮ 
 

ľĸńĔĽŌĨĶĶƞĺĴĴŊŀĔńĭŏėĶŊŀĕƞŅĵĳŅėŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻĪňŗ
ĨƟŀĚĔŅĶĺŇĻĺĔĶĶĴĔĺƞŅȮ3000 ĨņŐľĬƞĚħńĚĬňŘ 
     /'ȮĭĶŇļńĪȮŀĬŅĸŖŀĔȮħňœĺŏĞĽȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
     0'ȮĭĶŇļńĪȮŏħĸĨƟŅȮŀňŏĸėőĪĶĬŇėĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ
&ĴľŅĝĬ'Ȯ 
     1'ȮĭĶŇļńĪȮŁŅĬŅœĴőėĶŀŇŏĸŖėőĪĶĬŇėĽȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
     2'ȮĭĶŇļńĪȮŁŅĬŅȮŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&ŀĵŋīĵŅ'ȮěņĔńħȮ 
     3'ȮĭĶŇļńĪ ŀŇĬĲƕĬňŀŀĬȮŏĪėőĬőĸĵňĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
     4'ȮĭĶŇļńĪȮĞŇĸŇėŀĬȮėĶŅĲĪƢȮŏĪėőĬőĸĵňȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
     5'ȮĭĶŇļńĪȮĬŇĝĝŇĬőĭȮœĴőėĶȮħňœĺĞĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěŜŅĔńħȮ 
     6'ȮĭĶŇļńĪȮĮĨĪ,ȮěņĔńħȮ&ĴľŅĝĬ' 

4. Major technical course  
ŏĮĸňŗĵĬĝŊŗŀȮěŅĔȮSemiconductor devices for IC 
fabrication ŏ Į Ʀ Ĭ Semiconductor device 
technology ŏĬŊŘŀľŅȮėĶŀĭėĸŋĴȮmaterial, 
compound semiconductor material, basic 
semiconductor device building block, 
transistor, etc.  
 

ľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅĶŀĚĶńĭħńĚĬňŘ 
110+121ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 
THE PRACTICE OF SEMICONDUCTOR MANUFACTURING 
PROCESS 
1/4+0.0ȮĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃ
ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 
MATERIAL ANALYSIS AND DEVICE CHARACTERIZATION 
TECHNIQUES 
247-312ȮŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 
ADVANCED SEMICONDUCTOR DEVICES 

5. Semiconductor Manufacturing Process VS 
Semiconductor process technology ĨƞŅĚĔńĬĵńĚœĚȮȮ 

Semiconductor Manufacturing Process ŏĔňŗĵĺĕƟŀĚĔńĭ
ŏėĶŊŗŀĚĴŊŀȮSemiconductor process technology ŏĔňŗĵĺĔńĭĨńĺȮ
process őħĵĨĶĚȮ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
6. Introduction to Semiconductor Device 
Physics and Material - Semiconductor Material 
Characterization (including in-line process 
control) - Semiconductor Process and Process 
Integration - Semiconductor Manufacturing 
(SPC, DoE, Yield, Advanced Process Control, 
Factory operation & design) - Semiconductor 
Safety (Chemical, Electrical, OHSE, Worker 
Safety, Radiation) 

ľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅĶŀĚĶńĭħńĚĬňŘ 
110+121ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ 
THE PRACTICE OF SEMICONDUCTOR MANUFACTURING 
PROCESS 
1/4+0.0ȮĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋŐĸŃŏĪėĬŇėĔŅĶĔņľĬħĸńĔļĦŃ
ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņ 
MATERIAL ANALYSIS AND DEVICE CHARACTERIZATION 
TECHNIQUESȮȮ 
247-312ȮŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 
ADVANCED SEMICONDUCTOR DEVICES 
332-349ȮŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
SEMICONDUCTOR FACTORY TECHNOLOGY 

 
įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ2 ĴĨŇĪňŗĮĶŃĝŋĴėĦŃĪņĚŅĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶĻŉĔļŅĪňŗŐĨĔĨƞŅĚěŅĔĴŅĨĶģŅĬĔŅĶ
ŀŋħĴĻŉĔļŅȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮţ-034ŦȮŏĴŊŗŀĺńĬĪňŗȮšŤȮĔĶĔġŅėĴȮšŤťŦ 
 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
1,ȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶěńħĔŅĶĻŉĔļŅŒĬĶŌĮŐĭĭŏėĶŊŀĕƞŅĵ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ&University consortium) ŀŅěĴň
ĕƟŀěņĔńħŒĬŏĶŊŗŀĚėĺŅĴŏĕƟŅŒěĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅŐĨƞ
ĸŃŐľƞĚĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬȮėĺĶĴňĔŅĶĻŉĔļŅ
ŐĸŃĩŀħĭĪŏĶňĵĬŒĬĮĶŃŏħŖĬħńĚĔĸƞŅĺȮĺŇŏėĶŅŃľƢĺƞŅ
ŀŋĮĽĶĶėȮ&Barrier) ĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏĮƦĬ
ŀĵƞŅĚœĶȮŏıŊŗŀĬņĴŅĽŌƞĔŅĶĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬŒľƟ
ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚěŅĔĳŅėĬőĵĭŅĵœĮĽŌƞľĬƞĺĵĮĢŇĭńĨŇ
ĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ&Implement) œħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮ 
 
2,ȮėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢŒĬ
ĶŃĵŃĽńŘĬȮ&Near term demand)  ŒĬĮĶŃŏĪĻŀŅěĴň
ěņĬĺĬœĴƞĴŅĔĬńĔȮŀĵƞŅĚœĶĔŖĨŅĴĭńĦĤŇĨĪňŗįĸŇĨĕŉŘĬěŅĔ
ľĸńĔĽŌĨĶȮėĺĶŏĮƦĬĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬȮGlobal 
Citizen ĶĺĴĩŉĚĽŅĴŅĶĩĪņĚŅĬŒĬŀŋĨĽŅľĔĶĶĴŀŊŗĬĪňŗ
ŒĔĸƟŏėňĵĚȮŏĝƞĬȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚȮľĶŊŀȮPCB œħƟȮ
ħńĚĬńŘĬėĺĶĴŋƞĚŏĬƟĬŒľƟĭńĦĤŇĨĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ
&Learning Outcome) ĪňŗĴňĽĴĶĶĩĬŃŐĸŃėŋĦĳŅıĽŌĚ
ŏĮƦĬľĸńĔŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸȮOutput ĪňŗŏĔŇħĕŉŘĬȮ
őħĵŏľŖĬĺƞŅĭńĦĤŇĨĔĸŋƞĴĬňŘěŃŏĮƦĬĔņĸńĚĽņėńĠŒĬĔŅĶ
ĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻ
œħƟ 

 

1. ľĸńĔĽŌĨĶœħƟĬņŐĬĺĪŅĚľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĻŉĔļŅĪňŗ
ŐĨĔĨƞŅĚěŅĔĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮ&Sandbox)Ȯ
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
ŏĞĴŇėŀĬħńĔŏĨŀĶƢȮľĸńĔĽŌĨĶŒľĴƞȮȮı,Ļ,Ȯ0346ȮŒľƟ
ĽŀħėĸƟŀĚĔńĬĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŐĸƟĺ 
 
 
 
 
 
2. ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶĶƞŅĚľĸńĔĽŌĨĶĨŅĴľĸńĔĔŅĶȮ
OBE œħƟĔņľĬħȮPLO ĨŅĴŐĬĺŐĬĺĪŅĚľĸńĔĽŌĨĶĔŅĶ
ěńħĔŅĶĻŉĔļŅĪňŗŐĨĔĨƞŅĚěŅĔĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮ
&Sandbox)ȮŐĸŃŀŀĔŐĭĭȮCLOȮĪňŗĽƞĚŏĽĶŇĴŒľƟœħƟįĸ
ĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĔŅĶ 



180 

 

 
įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ3 ŏėĶŊŀĕƞŅĵĳŅėŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻȮ 
/'ȮĭĶŇļńĪȮŀĬŅĸŖŀĔȮħňœĺŏĞĽȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
0'ȮĭĶŇļńĪȮŏħĸĨƟŅȮŀňŏĸėőĪĶĬŇėĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
1'ȮĭĶŇļńĪȮŁŅĬŅœĴőėĶŀŇŏĸŖėőĪĶĬŇėĽȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
2'ȮĭĶŇļńĪȮŁŅĬŅȮŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&ŀĵŋīĵŅ'ȮěņĔńħȮ 
3'ȮĭĶŇļńĪȮŀŇĬĲƕĬňŀŀĬȮŏĪėőĬőĸĵňĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ 
4'ȮĭĶŇļńĪȮĞŇĸŇėŀĬȮėĶŅĲĪƢȮŏĪėőĬőĸĵňȮěņĔńħȮ&ĴľŅĝĬ'Ȯ 
5'ȮĭĶŇļńĪȮĬŇĝĝŇĬőĭȮœĴőėĶȮħňœĺĞĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěŜŅĔńħȮ 
6'ȮĭĶŇļńĪȮĮĨĪ,ȮěņĔńħȮ&ĴľŅĝĬ' 
 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĨƟŀĚĔŅĶĺŇĻĺĔĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢĪňŗĴňėŋĦĳŅıĽŌĚĨŀĭ
őěĪĵƢŐĸŃŏĪƞŅĪńĬĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮ
ėĶŀĭėĸŋĴĪńŘĚȮValue Chain ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĴŇėŀĬ
ħńĔŏĨŀĶƢȮœħƟŐĔƞȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ&Integrated 
Circuit (IC) Design) ĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ
&Semiconductor Fabrication) ŐĸŃĔŅĶĮĶŃĔŀĭŐĸŃ
ĪħĽŀĭŀŋĮĔĶĦƢŏĞĴŇėŀĬħńĔŏĨŀĶƢȮ&Semiconductor 
Assembly and Testing) 

1. ľĸńĔĽŌĨĶįĸŇĨĔņĸńĚėĬĽĶƟŅĚėĺŅĴĴńŗĬėĚŒľƟŀŋĨĽŅľĔĶĶĴȮ
ěŅĔėĺŅĴĨƟŀĚĔŅĶŒĝƟŏĞĴŇėŀĬħńĔŏĨŀĶƢĪńŗĺőĸĔĪňŗŏıŇŗĴĕŉŘĬȮ
ĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĶŅĵĸŃŏŀňĵħħńĚ
ľńĺĕƟŀȮ//,ȮĔŅĶěńħĔŅĶľĸńĔĽŌĨĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĳŅėĽƞĺĬĨƞŅĚȮŕ 
2. œħƟěńħľĴĺħľĴŌƞĕŀĚĺŇĝŅȮĸħĔŅĶĪńĭĞƟŀĬŐĵĔŏĮƦĬȮ1Ȯ
ŐĕĬĚĺŇĝŅħńĚĬňŘȮħńĚĬňŘ 
   &Ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴȮ 
   &ĕ'ȮŐĕĬĚĺŇĝŅĔŅĶĮĶŃĔŀĭŐĸŃĪħĽŀĭŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
   &ė'ȮŐĕĬĚĺŇĝŅĔŅĶįĸŇĨŏĞĴŇėŀĬħńĔŏĨŀĶƢ 
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ĳŅėįĬĺĔȮȮĞ 

ĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪŋĔėĬ 

 
/, ĶĻ,ħĶ,ȮĦńġģŅȮěŇĬħŅŏıŖĝĶƢ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
 
247+113 ĔŅĶŀŀĔŐĭĭħŇěŇĪńĸŐĸŃĸŀěŇĔ 1&&0'+0+3' ľĬƞĺĵĔŇĨ 
247+221 ĮĢŇĭńĨŇĔŅĶĶŃĭĭħŇěŇĪńĸ 1Ȯ&.+4+1' ľĬƞĺĵĔŇĨ 
247+304 őėĶĚĽĶƟŅĚėŀĴıŇĺŏĨŀĶƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+305 ĔŅĶŀŀĔŐĭĭĺĚěĶĺňŐŀĸŏŀĽœŀ 3 ((2)-2-5' ľĬƞĺĵĔŇĨ 
247+309 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+313 ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĪħĽŀĭ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+315 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+321 ĔŅĶĨĶĺěĽŀĭĔŅĶŀŀĔŐĭĭĺňŐŀĸŏŀĽœŀ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+322 ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĪŅĚĔŅĵĳŅıĕŀĚĺĚěĶĶĺĴ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+327 ĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇĮ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
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2, ĶĻ,ħĶ,ȮĳŅĦŋĴŅĽȮėņĽńĨĵƢ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
 
247+211 ĽŇŗĚĮĶŃħŇļģƢĽŅĶĔŉŗĚĨńĺĬņ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+308 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŅĸŖŀĔĞňĴŀĽ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+312 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĕńŘĬĽŌĚ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+317 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴėĺŅĴĩňŗĺŇĪĵŋ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+320 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŀŅŏŀĲ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 2 &0+4+2' ľĬƞĺĵĔŇĨ 

 
įĸĚŅĬĺŇěńĵŐĸŃ-ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
0,/ȮįĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
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3, įĻ,ħĶ,ȮŏĔňĵĶĨŇĻńĔħŇśȮŏĽƟĚĝƞĺĵ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
 
247+111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+210 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+302 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴőħĵŀŇĚŐĭĭěņĸŀĚ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+318 ĔŅĶŀŀĔŐĭĭĺĚěĶŐĸŃĶŃĭĭĮƚŀĬĔĸńĭ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+240 ĶŃĭĭėĺĭėŋĴ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+244 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĺňŐŀĸŏŀĽœŀŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+343 ĔŅĶĪħĽŀĭĺĚěĶĶĺĴĽńĠĠŅĦįĽĴŏĭŊŘŀĚĨƟĬ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+345 ĮĢŇĭńĨŇĔŅĶĕńŘĬĽŌĚŒĬĔŅĶĪħĽŀĭ 3 &0+6+3' ľĬƞĺĵĔŇĨ 
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8. Buranapanichkit, D., Pornchalermpong, N., Thongnoo, K., Thongpull, K., Chetpattananondh, K., 
Duangsoithong, R., Sengchuai, K., & Jindapetch, N. (2022). An enhancement of network reliability 
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4, ħĶ,ȮĔŇĨĨŇėŋĦȮĪŀĚıŌĸ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
 
247+225 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃĔŅĶĺńħ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+301 ĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬħƟŅĬœĴőėĶėŀĴıŇĺŏĨŀĶƢ 1Ȯ&.+4+1' ľĬƞĺĵĔŇĨ 
247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+310 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĞňĴŀĽĽńĠĠŅĦįĽĴ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+311 ĔŅĶŀŀĔŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+316 ŏėĶŊŗŀĚĴŊŀĝňĺŏĺĝŐĸŃĔŅĶŀŀĔŐĭĭ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+324 
 

ĪķļġňĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶ
ĨĶĺěĺńħŐĭĭĝŅĠĜĸŅħ 

3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 

247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+243 ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 1&&1'+.+4' ľĬƞĺĵĔŇĨ 
247+341 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕńŘĬĽŌĚ 2 &0+4+2' ľĬƞĺĵĔŇĨ 
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5. įĻ,ħĶ,ȮħŋěħŅĺȮĭŌĶĦŃıŅĦŇĝĵƢĔŇě 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
247+106 ŐėĸėŌĸńĽȮ1 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+107 ŐėĸėŌĸńĽȮ0 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+300 ĽĩŇĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽņľĶńĭĺŇĻĺĔĶ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 3Ȯ&(2)+2+5' ľĬƞĺĵĔŇĨ 
247+303 ľĸńĔĔŅĶĽŊŗŀĽŅĶ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+314 ĶŃĭĭİƤĚĨńĺ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+323 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+241 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ/ /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+242 ĔŅĶĪħĸŀĚĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ0 /Ȯ&.+1+0' ľĬƞĺĵĔŇĨ 
247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
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6, ĶĻ,ħĶ,ȮŀĳŇŏħĝȮĭŌĶĦĺĚĻƢ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
 

247+220 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+306 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+325 ŐĴĝĝňĬŏĸŇĬĬŇŗĚ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+346 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĨƟĬŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 3 &(2)+2+5' ľĬƞĺĵĔŇĨ 
247+347 ĽŅĵıŅĬĔŅĶįĸŇĨħƟŅĬĪƟŅĵŒĬŏĪėőĬőĸĵňĔŅĶĮĶŃĔŀĭ 3 &(2)+2+5' ľĬƞĺĵĔŇĨ 
247+349 ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺĚěĶĶĺĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ

ĸƟĴŏľĸĺ 
1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 

247+350 ĶŃĭĭŀńĨőĬĴńĨŇĽņľĶńĭĔŅĶįĸŇĨħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+354 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+359 ĔŅĶĺŇěńĵħņŏĬŇĬĚŅĬ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
247+360 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
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2. Booranawong, A., Jindapetch, N., & Sengchuai, K. (2025). A Comparison of Regression Models for 
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Sciences and Engineering Technology, 51(2), 227-240. 
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compensation. International Journal of Communication Systems, 37(8), e5751. 
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5. Intongkum, C., Sengchuai, K., & Booranawong, A. (2024). A system for monitoring human postures, 
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Engineering and Informatics, 13(4), 2517-2526. 

6. Sopajarn, J., Booranawong, A., Chumpol, S. & Jindapetch, N., (2023). Vehicle following control via 
V2V SIMO communications using MBD approach.  IEEE Access, vol. 11, pp. 124252-124264. 
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Booranawong, A. (2023). How Acquired Log-Distance Path-Loss Equations Affect the Accuracy of 
Lateration and WCL Methods: An Experimental Comparison. Journal of Electrical Engineering & 
Technology, 18(1), 599-614. 

8. Thammachote, P., Intongkum, C., Sengchuai, K., Jindapetch, N., Phukpattaranont, P., Saito, H., & 
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Tanthanuch, S., Jindapetch, N., & Saito, H. (2022). Real-time tracking of a moving target in an indoor 
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7,ȮȮȮĶĻ,ħĶ,ȮĮĳŅĺňȮĲŅĬȮőħĴŏĴŏĸĬ 

 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮĮĶŇĠĠŅŏŀĔ 
 
ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
 
324-251 ĽŅĶŏėĴňŏĜıŅŃĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
324-252 ĔĶŃĭĺĬĔŅĶŏėĴňŏĝŇĚœĲĲƚŅĽņľĶńĭĚŅĬħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 1Ȯ&(3)+0+6' ľĬƞĺĵĔŇĨ 
332-243 ĲƕĸƢĴĭŅĚŐĸŃŏĪėőĬőĸĵňĽŋĠĠŅĔŅĻ   3 ((3)-0-6) ľĬƞĺĵĔŇĨ 
332-343 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬĽŅĶĔŉŗĚĨńĺĬņ    3(0-6-3) ľĬƞĺĵĔŇĨ 
332-354 ıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬıĸŅĽĴƞŅ    3((3)-0-6) ľĬƞĺĵĔŇĨ 
332-344 ŏĪėőĬőĸĵňĕŀĚĔĶŃĭĺĬĔŅĶħƟŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ 3 (0-6-3) ľĬƞĺĵĔŇĨ 
332-345 ĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃŏėĶŊŗŀĚĴŊŀĪħĽŀĭ   3 ((3)-0-6)  ľĬƞĺĵĔŇĨ 
332-346 ĔĶŃĭĺĬĔŅĶľƞŀĕńŘĬĽŌĚ   3 ((3)-0-6)  ľĬƞĺĵĔŇĨ 
332-347 ĔŅĶĮĢŇĭńĨŇĔŅĶĔŅĶľƞŀĽŅĶĔŉŗĚĨńĺĬņŐĸŃĔŅĶĪħĽŀĭ 3 (0-6-3) ľĬƞĺĵĔŇĨ 
332-348 ĔŅĶĬņėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶįĸŇĨœŀĞň   3 ((3)-0-6)  ľĬƞĺĵĔŇĨ 
332-349 ŏĪėőĬőĸĵňőĶĚĚŅĬŏĞĴŇėŀĬħńĔŏĨŀĶƢ   3 ((3)-0-6)  ľĬƞĺĵĔŇĨ 
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