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1Q DC Biasing --- BJTs

1.1 Introduction

1.2 Operating Point

1.3 Fixed-Bias Circuit

� Forward Bias of Base-Emitter

� Collector-Emitter Loop

� Transistor Saturation

� Load-Line Analysis

1.4 Emitter-Stabilized Bias Circuit

� Base-Emitter Loop

� Collector-Emitter Loop

� Saturation Level

�
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Internship
1 1

4 15 180 ( 54hr )

(A-1)
(A-2) (D-3)
(E-1) (E-2)

(C-3) (E-3)

(A-1)
(A-2)
(C-3)
(D-3)
(E-1)
(E-2)
(E-3)

(C-3, D-3, E-1, E-2, E-3) (40%), (E-2) (20%) (A-1, A-2, E-1)
(20%) (D-3) (20%)

: 1
: 3

:

8 9 3 (15 )

1

1

(
)

6

1

2 7 8



3 8 9
160

(120)

4 10

5 10

7

168
( 126 )

(10)
(10)
(20)
(14)
(54)

54



Advanced Laboratory in Environment System Engineering
1

2 6 hr 90 ( 25 hr )

: ( ) ( ) ( ) X ( )
( )

(B-4)
(C-2)

(E-2)

(B-4)
(C-2)
(E-2)

1/2 ( 2 1
)

(70 ) (30 )
(B-4, C-2, E-2) 1 ( )

60 1

X

GIS

2

12

12

12

12

12

12

( )

(B-4, E-2)

B-4, E-2)
X B-4, C-2,
E-2
GIS QGIS

GIS
(B-4, C-2, E-2)

(B-4, C-2,
E-2)

(B-4, C-2, E-2)

6

80
(60) ( )

(30)
(30) 31.5



1

2 (1)

3 (2)

4 (1)

5 (2)

6 (1)

7 (2)

8 (1)

9 (2)

10 (1)

11 (2)

12 (1)

13 (2)

14



Advanced Laboratory in Environment System Engineering
1 , ,

3 6468

2 6 hr 90 ( 22.5 hr )

(A-1)
(A-2)

(A-3)
(B-4)

(C-3)
(D-3)

(E-1)
(E-2)

(E-3)

(F-1,F-2,F-3)

(A-1)
(A-2)
(A-3)
(B-4)
(C-3)
(D-3)
(E-1)
(E-2)
(E-3)
(F-1)
(F-2)
(F-3)

(25 ) (A-1 A-3 D-3 F-3
( ) (15 ) A-1 A-2 A-3)
( ) (15 ) E-1 F-1 F-2 F-3

(30 ) C-3 E-3 F-1 F-2 F-3
(15 ) B-4, D-3 E-2 F-3



1

11

6

6

60

6

( )

90
(67.5) ( )

(22.5)
(22.5) 22.5



Thesis Research in Environment System Engineering
1

4 6 hr 180 ( 45 hr )

,

(A-1)
(C-3)

(E-2)
(C-2)
(E-1, E-3)

(F-1)

(B-3, F-2)

(A-1)
(B-3)
(C-2)
(C-3)
(E-1)
(E-2)
(E-3)
(F-1)
(F-2)

2

(A-1,E-1,F-2)(50%) 3 (B-3,C-2,C-3,E-1,E-2,E-3,F-1)(50%)

Thermosonimetry TS
acoustic emission AE

( )



DNA

" "

( )

( ) (
)

Reissner Mindlin
Lo Kant
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Experiments for Integrated and Creative Study

2
( ) ( )

( )
3 6468

3 6452)

2 6hr 90 ( 22.5
)

( )

(1)
A-1,A-3

(2)
E-1,A-2

(3) (B-4)
(4)

(F-1,F-2,F-3)
(5) (E-2)

(E-3)
(6) (C-3)
(7)

(D-3)

(A-1)
(A-2)
(A-3)
(B-4)
(C-3)
(D-3)
(E-1)
(E-2)
(E-3)
(F-1)
(F-2)
(F-3)

1 PBL
)

( )



5
(25 )(A-1,A-3,D-3,F-3)

( )(15%)(A-1,A-2,A-3)
( )(15 )(E-1,F-1,F-2,F-3)

(30 ) (C-3,E-3,F-1,F-2,F-3)
(15 )(B-4,D-3,E-2,F-3)

1

11

6

6

60

6

( )

90
(67.5) ( )

(22.5)
(22.5) 22.5



Synthetic Exercise in Environmental System Engineering
2

2 2hr 90 ( 61.5hr )

( )

(B-3) (B-1)
(B-4)

(C-2)

(B-1)
(B-3)
(B-4)
(C-2)

1/2 ( 2
1 )

(B-1, B-3, B-4, C-2) (100 )
1 ( )

60 1



( )

( )

( )

( )

( )

( )

2

4

4

4

4

4

4

( )

(B-3, B-4)

(B-3, B-4, C-2)

(B-1, B-3, B-4)

(B-3, B-4, C-2)

(B-3, B-4)

(B-1,
B-3, B-4)

( )

( )

( )

4

4

4

(B-3, B-4, C-2)

(B-3, B-4, C-2)

(B-3, B-4, C-2)

38
(28.5) ( )

(61.5)
(61.5) 61.5



Thesis Research in Environment System Engineering
2

8 12hr 360 ( 90 )

,

(A-1)
(C-3)

(E-2)
(C-2)
(E-1, E-3)

(F-1)

(B-3, F-2)

(A-1)
(B-3)
(C-2)
(C-3)
(E-1)
(E-2)
(E-3)
(E-4)
(F-1)
(F-2)

2

(B-3,C-2,E-2,E-4,F-1) (30%) (A-1,E-1,F-2) (30%),
(B-3,C-2,C-3,E-1,E-2,E-3,F-1) (40%)



DNA

DNA
DNA





New Materials in Chemistry

6461

2 2hr 90 67.5hr

Optical Electronics in Mordern Communications Amnon Yariv

(B-3)

(B-3)

(B-3) 50% (B-3) 50%

2
6

2
2
2

2

3
3

2

2

2
2
1
1

30
(22.5)

(32.5)
(35)

(67.5)
67.5



New Materials in Chemistry

90

(B-3)
(E-1)
(F-1)

2

2

30
(22.5)



Advanced Concrete Engineering



Mechanics of Elastic Solids



Geotechnical Characteristics



Microbiological culture engineering

2 2hr 90

1.
�
�

2.
�
�
�

1

7
2

2
2
2

3.
�

4.
�
�
�

5.
�
�

3

2
2
2

3
2

30
(22.5) ( )

(47.5)
(20)

(67.5) 67.5



Catalytic Engineering
2

3 6466

2 2 hr 90 ( 67.5hr )

(B-3)
(F-1)

(B-1)
(F-1)

50 (F-1, B-2) 50% (F-1, B-2)

1.
2.
3.
4.

1
3
2
4
4

2

5.
(1)

6.
(2)

7.

8. C1

1
3

3

3

4 C1

30
(22.5)

(37.5)
(30)

(67.5) 67.5



Recycle Engineering

5

( )
3

3

6



6

6

6



Advanced Structural Design



Theory of Structural Analysis



Basin Environment Engineering
2

3 6484

2 2hr 90 ( 67.5 hr )

(B-3)
2

(D-2)

(B-3)
(D-2)

(B-3,D-2)(40%) (B-3,D-2)(50%) (B-3,D-2)(10%)

1.
1.1
1.2
1.3 1

2.
2.1
2.2
2.3

( )
( )
3.

3.1
3.2

3.3
3.4

4.
4.1

4.2

1

1
3
3

2
2
2
2
1

1
3

3
2

2

2

1

( )

1 2

( )

( )

30(22.5)

(30)
(22.5)
(15)

(67.5)
65
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