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������ก 

 
���������	
���� 1 ��	
����������������������������������� !
"� ������ 20 ��
  

1. (0) 0.6 pFDC = ���	
���
�	
 DC  ���
�	
�������
 0.6  pF   ��������������� �!"ก$� �
�    
      %ก��!� 0 V  
2. 10 mAFI = ���	
���
�	
 ��ก���" 10  mA ��$&
���'!� ��������(�� ������� !�"�)��(
 
3. rrt ���	
���
�	
 *	�+	$
�����ก���"����
��$&
���'!� ��������(�� ������� !�"ก$� �
� 

4. ( )B
d

F

k T q
r

I

 
=  
 

2.596 = Ω  

5. 1.4 Dr = Ω  ����	�
�	���	 ��	��	��	���
��	����	 1.4  Ω ��������ก��������
��	�
���	� 
     � !"  100 mA  
6. 1.5 nHSL =  ����	�
�	���	 ��	�$
������%	"�&ก������	 1.5 nH  ��������ก��������
��	�
� 
     ��	�� !"  100 mA  
7. (0) 570 fFDC ≈  ����	�
�	���	 �	
�����!����
)���
� 570 fF ������������ �!"ก$� �
� 
    %ก��!� 0 V   

8. (2 V)

(8 V)
D

D

C

C
���	
���
�	
 !�%�
"	����	
��
�	
�����'!���� 2 V  %! �
�	
�����'!���� 8 V  

9. 
n

(0)
( 2 V)

1

D
D

R

F

C
C

V

V

− =
 
+  

 

12

1

3

75 10
46.003 pF

2
1

0.6

−×
= =

 − 
+ 

 

 

10. 20 VCBOV = ���	
���
�	
 ������ก$� �
����	
��
�!$+$/ก+%!�0 ก� �
+ " �������
!1�1%- 

     +%!�0$!� �������� 20 V  
11. mg 194.552 mS=  

12. b eC ′ 4.663 pF=  

13. b er ′ 514.001 = Ω  

14. CCV ��%(!���+ก1� 20 V  

15. 25 VGSSBV = − ���	
���
�	
 ������ก$� �
����	
��
+ก% ก� �
3!" ���$��	����
+��� 

      ก� �
3!" ���
 25 V−  
16. 4 pFissC =  ���	
���
�	
 �	
����(
�+�(
���	
��
+ก% ก� �
3!" ���$��	����
+��� ก� �
 
       3!" ���
 4 pF  
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17. 0mg 9.6 mS=  

18. 1.2 VGSV = − mg 4.992 mS=   

19. 1.2 VGSV = − TC 8.992 pF=  

20. DDV ��+ก1� 25 V   

���������	
���� 2 ��#�$������������ !
"�  ������ 60 ��
    

1.

 

0.35
1 kCC

C
C

V
R

I
= = Ω                        

2.
 ( )

0.15
423.280 

1
CC

E
F B

V
R

Iβ
= = Ω

+  
3.

 
15 6.379 kTH ER R= = Ω                          

4.
 

2.734 VTHV =  
5. 1 27.998 kBR = Ω                                       
6. 2 8.261 kBR = Ω  
7.  ��	�	�)	��"� 1 kCR = Ω                        
8.  ��	�	�)	��"� 430 ER = Ω  
9.  ��	�	�)	��"� 1 27 kBR = Ω                      
10.  ��	�	�)	��"� 2 8.2 kBR = Ω  

11. 2.795 VTHV =
                       

      
12.

 

6.289 kTHR = Ω
 13.

 
53.381 µABI =

            
                               

14. 4.270 mACI =  
15. 5.870 VCEV =  

16. 1
433.422 pF

2B
FLCB L

C
R Fπ

= =                          

17. 524.845 FLCBR = Ω  
18. 481.501 b er ′ = Ω                                        
19. 166.147 mSmg =                                        

20.
 

1
454.959 nF

2C E
FLCE L

C C
R Fπ

= = =  ��5! 0.4549 µF  

21.  �
�
%�6
� 470 pFBC =  

22.  �
�
%�6
��!� 0.47 µFC EC C= =  
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23. 645.522 kHzLF =                                
24. 86.888 pFb eC ′ =  
25. 69.767 outR = Ω                                    
26. 103.257 pFTC =  

27.

 

1 77.116 FHR = Ω                                       
28.

 

66.470 FHR = Ω  

29.
 

23.200 MHzHF =                                     
30. 22.554 MHzWB =                               

31.

 

( ) 9.873
Mid

o
V F

g

V
A

E
= − = −      

32. 484.501 iZ = Ω   
33. 449.845 inZ = Ω  
34. ( ) 6.980

LV FA = −  

35. 734.786LRo
G

g b

IV
P

E I
= × =  

36.

 

( )0.5 0.586
848.40 DD DD P

D
D

V V V
R

I

− +
= = Ω  

37.

 

0.586
351.60 P

S
D

V
R

I
= = Ω

 
38.

 

2
0.293 0.586 0.879 V

GR P PV V V= + =                 

39. ( )2

2

2
1 126.518 kG

G

DD R G
G

R

V V R
R

V

−
= = Ω      

40. 0.5 5 mAD DSSI I= =  

41.  �
�
%�6
��!� 820 DR = Ω            
42.  �
�
%�6
��!� 360 SR = Ω  
43.  �
�
%�6
��!� 1 130 kGR = Ω  
44. 10.169 mADSSI =                                    
45. 

2
0.857 V

GR GV V= =           
46. 0.406a =                                   
47. 3.440b =  
48. 2.803c =                                   
49. 0.913 VGSV = −
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50. 4.921 mADI =  

51. 6.193 VDSV =  

52. 1
17.012 pF

2G
FLCG L

C
R Fπ

= =        

53. 9.36 kFLCGR = Ω  

54. 1
0.318 µF

2S D
FLCD L

C C
R Fπ

= = =  

55.  �
�
%�6
��!� 18 pFGC =   
56.  �
�
%�6
��!� 0.33 µFS DC C= =  

57.

 

1
945.130 kHz

2L
FLCG G

F
R Cπ

= =      

58. 74.399 FHR = Ω  
59. 438.494 MHzHF =   

60.
 

( ) 2.107
Mid

o
V F

g

V
A

E
= − = −        

���������	
���� 3 ����������� ������ 60 ��
   

1. 5.394 µHL =                 
2. 16.939 kR = Ω      
3. 16.939 k

RFZ = Ω    
4. 11.976 k

HFZ = Ω                      
5. 11.976 k

LFZ = Ω                       

6. 
( )

0.990P
L

P P

RR
Q

R R Lω
= =

+
  

7. rms25 VSE =             
8. rms83.333 mAPI =           
9. rms333.333 mASI =    
10. 8.333 VAP PE I =            
11. 1.2 kPZ = Ω                
12. 75 LPR = Ω                        
13. 1 40 nFPC =  
14. 2 24 nFPC =                        
15. 1 2 64 nFP PC C C= + =  
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16. 37.50 R = Ω                        
17. rms50 VPE =  

18. 
( )1 1 2

1
28.149 kHz

2
R

P P

F
L C Cπ

= =
+

                

19. 1
66.348 kHz

2WB
CRπ

= =                     

20. 3
rms

1
50 V

L
P

R
E N

V
N

= =   

21. 495.867 ER = Ω                  
22. 1 12.155 kBR = Ω               
23. 2 19.165 kBR = Ω      
24.  ��	�	�)	��"� 510 ER = Ω                               
25.  ��	�	�)	��"� 1 12 kBR = Ω                         
26.  ��	�	�)	� 2 20 kBR = Ω  
27. 99.696 µABI =                  
28. 11.963 mACI =              
29. 5.847 VCEV =  

30.
 

1
0.006369 µF

2E
FLCE L

C
R Fπ

= =       

31. 1 0.006369 µFBB E BPC C C= = =  
32.  ��	�	�)	��"� 1 0.0068 µFBB E BPC C C= = =  

33. 11( )
11 9.251 nH

BW LR
L

Qω
= =          

34. 
2

11 21
21 2

11

9.851 nH
L N

L
N

= =  

35.

 

(ab)
12 298.566 nHLR

L
Qω

= =                   

36. 
2

12 22
22 2

12

1.194 µH
L N

L
N

= =  

37. 
2

12 32
32 2

12

11.942 nH
L N

L
N

= =  

38.
 ( )11

2
11 ( )

1
1.074 nF

2
BT b ep

R L

C C
L Fπ

′= − =     

39.
 ( )22

2
22 ( )

1
8.494 pF

2
CT

R L

C
L Fπ

= =  
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40.  ��	�	�)	��!� 0.001 µFBTC =             
41.  ��	�	�)	��"� 8.2 pFCTC =  

42. 
11( ) 2.711 MHzW LB =                                             

43.

 

12( ) 2.589 MHzW LB =  

44. WB �"���-�����	 2.589 MHz  

45.

 
( )11( )

11

1
52.074 MHz

2
R L

BT b ep

F
L C Cπ ′

= =
+

 

46. 
12( )

12 (ab)

1
50.884 MHz

2
R L

CT

F
L Cπ

= =  

47. RF �"���-�����	 50.884 MHz  
48. ( ) 3.25 pFn b cC n C ′= =

              
 

49.
 

( )
( )

10.525 bb b e b c
n

b c

r C C
R

n C
′ ′ ′

′

+
= = Ω  

50.

 

12 21
( )

32 11
135.218

R

b epm L
V F

g b ep

rg R N N
A

N R r N

′

′
= × × =

+
 

51.
 

0.35
1 kCC

C
C

V
R

I
= = Ω                       

52. 
( )

0.15
423.647 

1
CC

E
F B

V
R

Iβ
= = Ω

+
 

53. 1 28.135 kBR = Ω                                                
54. 2 8.207 kBR = Ω  
55.  ��	�	�)	��"� 1 kCR = Ω                
56.  ��	�	�)	��"� 430 ER = Ω  
57.  ��	�	�)	��"� 1 27 kBR = Ω                
58.  ��	�	�)	��"� 2 8.2 kBR = Ω  

59.
 

1
0.0579 µF

2B E C
FLCE L

C C C
R Fπ

= = = =  

60.  ��	�	�)	��"� 0.068 µFB E CC C C= = =  

���������	
���� 4 ��#��� ����� ! ������ 40 ��
  

1. CMC �7
��(
��� �	�ก� 43L +)8�	���+�'3���30���	
�9�� 600 kHz  
2. 3T  �7
��(
��� +�����	�7
�$����+�""�::
� 0� �$� 180� ;�(�ก 1D �$� 2D %
�$7
��  �$�+)8���(!- 
     �)$��=����	
�9��+�'3���30 600 kHz  
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3. 43 670.720 µHL =                                        
4. 105.011 pFCMC =  

5.  �
�
%�6
��!� CMC 100 pF=                      
6. 

1 peak2.309 mADI =                                             
7. 

1(0- ) peak2.309 Vo D LV I Rπ = =                                                
8. 

2( -2 ) peak1.766 Vo D LV I Rπ π = =              
9. 1 peak300 mVV =  

10. 614.850 kHzRF =  
11. 1Q  �7
��(
��� ��
������� �$����+�"�!�"�::
�;�(�ก 1D �$� 2D '���
�!$+$/ก+%!�0ก� �
 
       !1�1%+%!�0��+�"%��ก���(
� 180�  
12. 1D �$� 1D �7
��(
���  $����ก�����"�.
�ก�����
���	�� ��	�$ ��� �����ก�����//0	�
� 
       ��	� LR .�1��� (0- )π ��� ( -2 )π π  

13.

 

0.25
4.838 mACC

C
C

V
I

R
= =                    

14.
 

0.25
620 CC

C
C

V
R

I
= = Ω  

15. 
( )

0.25 0.25
620 

1
CC CC

E
F B C

V V
R

I Iβ
= ≈ = Ω

+
         

16. 1 26.577 kBR = Ω  

17. 2 14.305 kBR = Ω

 

                                            
18. 100 62 kL CR R= = Ω  
19. 1 2 2.156 MR R= = Ω   
20.  �
�
%�6
��!� 620 CR = Ω    
21.  �
�
%�6
��!� 620 ER = Ω                     
22.  �
�
%�6
��!� 1 27 kBR = Ω     
23.  �
�
%�6
��!� 2 15 kBR = Ω                 
24.  �
�
%�6
��!� 1 2 2.2 MR R= = Ω    
25.  �
�
%�6
��!� 62 kLR = Ω  

26. 61.558 µABI =  
27. 4.924 mACI =  
28. 5.855 VCEV =            
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29. 
1

4.905 µADI =            
30. 

1
5.239 kDr = Ω  

31. 1
243.509 pF

2B
FLCB L

C
R Fπ

= =                 

32.
 

1
3.980 µF

2C E
FLCE L

C C
R Fπ

= = =

                   

 

33.  ��	�	�)	��"� 270 pFBC = 1�2  $3�	�2ก 
34.  ��	�	�)	��"� 4.7 µFC EC C= =  1�2  $3�	�2ก 

35. 1
8.193 MHz

2H
FH T

F
R Cπ

= =  

36.
 

2peak (0- ) peak25 mV , 22.577 mVi o d LE V I Rπ= = =    
37. 1  OSCQ  �7
��(
��� 	���!!"31$+$+%!�0�  ��$))> ก7
+�1��	
�9��1.5 MHz  
38. 2  MIXERQ �7
��(
��� ��
�������"�::
� 4 MHz �$�"�::
� 1.5 MHz �
ก	���!!"31$+$- 

     +%!�0 �7
;�(��(&$ 	ก, &$%
� �$�%�	��1��!�"�::
� 
39. 1  5.5 MHzFC  �7
��(
��� ก�!�"�::
�������	
�9�� 5.5 MHz &
�+�
��@�  
40. 1  OSCQ  !!"31$+$%����	
�9�� 1.5 MHz  

���������	
���� 5 ����

	� ����!
�"�#��$��%&��	�� ������ 40 ��
  

1.

 
( )

3 2

1
115.727 pF

2T o

C
L Fπ

= =         

2. 1 2 1 22 219.101 µHTL L L L L= + + =               
3.

 
1.190 kER = Ω

 
                                       

4. 1 29.170 kBR = Ω          
5. 2 45.995 kBR = Ω                                        
6.  �
�
%�6
� 1.2 kER = Ω  
7.  �
�
%�6
� 1 30 kBR = Ω                     
8.  �
�
%�6
� 2 47 kBR = Ω

 

9.

 

41.122 µABI =      
10. 4.934 mACI =         
11. 6.029 VCEV =  

12. 1 2 32 231.454 pFC C C= = =  

13.  �
�
%�6
��!� 1 2 270 pFC C= = *�1� +3�
�1ก 
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14.
 

3

1
1.00 MHz

2
o

T

F
L Cπ

= =  

15.

 

2 430.676 nFC =         
16. 1 430.676 nFC =     
17. 3 21.533 nFC =  
18. 4 861.352 nFC =         
19. 3 6 nHL =  
20.  ��	�	�)	��"� 1 2 0.47 µFC C= =        
21.  ��	�	�)	��"� 4 1 µFC =  
22.  ��	�	�)	��"� 3 0.022 µFC =  
23.

 
1.185 kER = Ω                               

24. 1 27.665 kBR = Ω  
25. 2 49.720 kBR = Ω                            
26.  ��	�	�)	� 1.2 kER = Ω          
27.  ��	�	�)	� 1 27 kBR = Ω                 
28.  ��	�	�)	� 2 51 kBR = Ω  
29. 4.43 MHzX TAL− =  

30.
 3

1
20.141 MHz

2
o

T

F
L Cπ

= =

 
31. 

1 3

1
25.177 MHz

2
oF

L Cπ
= =                   

32. 7.578 VTHV =  
33. 22.105 kTHR = Ω                                        
34. 40.194 µABI =     
35. 4.019 mACI =                                       
36. 5.910 VCEV =           

37. 
1

1
11.564 MHz

2
o

T

F
L Cπ

= =            

38. (1 V) 8.7 pFC =                 

39. (1 V)
(5 V) 5.8 pF

1.5

C
C = =                   

40. ( )1 3 15.8 pFT DC C C= =�  
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���������	
���� 6 ��#����&�����'������ ������ 20 ��
  
1.  ก
���%*0 
�	�45� ก	�$16�"��"��-� 2 ��-�$��	 ���ก7� ��ก	�4�	�!"�ก%	�7��//0	� ��8��&    ��� 
     -��"���ก	�ก%	-7 ��	���"ก��39�2:� ��� 

2. 
( )

0.970in
G

S in

R
P

R R
= =

+
 

3. GP 
�	�45� "7�	������
��	� ก%	�7� �	�""ก �" ก%	�7� �	�$��	 
4. 319.039 PR = Ω                              
5. 5.298 pFPC =   
6. 218.768 PZ = Ω �&� ( )46.708− �                          

7. 218.760 SZ = Ω�&� ( )46.710− �                           

8. 5 75 mR = Ω                                                 
9. 1 4.20 mR = Ω  

10. 3 3.370 pFmC =                                               
11. 62 942 10 Rad sRFω π= = ×  

12. 4 58.113 pFmC =                                            
13. 2 352.707 nHmL =        
14. 4.20 

XCX = Ω                                            

15. 1
252.755 pF

X

X
C

C
Xω

= =  

16. 2 ( ) 357.165 nHm m newL L= =        
17. 1 81.252 pFC =     
18. 3 196.157 pFC =    
19. 2 1.103 µHL =     
20. 4 457.046 nHL =   
 

_____________________ 


