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          ��������  ��	�
�� 1 �����������	�������������������� �
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��
�� 1 $����ก��&'�& 

4.  3.795 dr = Ω  (0) 1 pFDC =                                                                                             

��
�� 2 ��
�&'�&  

3.  ��ก���	
� 1.14 20                                    Dr = Ω  ����� 2 mAFI =                                                 

4.  3.5                           Dr = Ω , (0) 0.5 pF                         , 1.75 nH                      ;D SC L= =             

��
�� 3 !�����,�&'�& 

4.  (8 V) 26.666 pF                         DC = 0.2                           Sr = Ω                                                                                                   

��
�� 4 ���
-������� 
1.  50 mA                         CI = 6 V                            CEV =                                                                                                 

2.  446.428 mW               DP =                                                                                                  

     ��ก���	
� 1.31 obC �
����	���� �����ก����� 3 VCBV = obC �
��� 0.9 pF                     =  

     ��ก���	
� 1.31 obC �
����	���� �����ก����� 0 VCBV = obC �
��� 1.6 pF                   = ≈      

4.  3                             bbr ′ = Ω 199.9805 mS               mg =  

     500.0486                 b er ′ = Ω 0.5 pF                     b c obC C′ = =  
    31.344 pF                  b eC ′ = 39.343 pF                   TC =                                                                                                  

     CCV ���������������������  ����!"#$ �� %� �
���&���'��(()� 15 V                  =  

��
�� 5  ���
-��������
�������  

3.  ��ก���	
� 1.42  3.8 pF                        issC =  ����� 0, 0;GS DSV V= =   

     ��ก���	
� 1.44  2.1 pF                    rssC = ≈  ����� 0, 0;GS DSV V= =                                         

4.  3 pF                          , 0.5 pF                      ;iss rssC C= =

       

     
9.333 mS                   mg =  3.35 pF                       TC =                             

     DDV �������+� ����  ����!"#$ �� %� �
���&���'��(()� 20 V                  =         
 

 

____________________ 
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                       ��������   ��	�
�� 2.1  !	/�0���� �
�!��"��#	'&��$1���
-�������       

��
�� 1  ก��!������2�!	/�0���� �
�!��"��#	'&��$1���
-�������  
1. 53.405 µA                   BI =  5.34 mA               CI =  6.215 V                     CEV =  
    

1
437.273 µA              

BRI =
2

383.869 µA              
BRI =

 2.

 

483.276                    iZ = Ω 439.376                   inZ = Ω   68.182            outZ = Ω  

   ( ) 14.108            
Mid

o
V F

i

V
A

E
= − = −  ( ) 12.051           

Mid
o

V F
g

V
A

E
= − = −                                                                       

   ( ) 90.909           L
Mid

R
i F

b

I
A

I
= = ( , dB) 31.081 dB          G iP E =                                                                                 

3.

 

( ) 1.29 MHz               
BL CF = ( ) 2.935 kHz              

EL CF = ( ) 235.382 kHz          
CL CF =  

     LF ������� 1.29 MHz                        =   ( ) 8.52                  
L

o
V F

g

V
A

E
= − = − 45�   

4.

  

19.681 pF                   TC = 123.472 MHz              HF =                                                                                                     

     122.182 MHz              WB =  ( ) 8.52        
H

o
V F

g

V
A

E
= − = − 45− �             

��
�� 2 ก����ก���!	/�0���� �
�!��"��#	'&��$1���
-�������  
1.  442.105                 CR = Ω 187.135            ER = Ω 1 12.323 k           BR = Ω 2 3.635 k                   BR = Ω                                                                               

2.  �������-�� 430                   CR = Ω   �������-�� 180                   ER = Ω           
    �������-�� 1 12 k                         BR = Ω   �������-�� 2 3.6 k                       BR = Ω                                                    

3.  125.033 µA                 BI =  10.003 mA                  CI =  5.876 V                CEV =                                                                                             

4.  1.692 nF                     BC =  909.918 nF          C EC C= =                                                                                

5.  �������-�� 1.8 nF / 0.0018 µF       BC =  #��� =  

    �������-�� 1 µF                    C EC C= =   #��� =             

6. 328.916 kHz                LF =  12.011 MHz                HF =                                                                                                  

7.  ( ) 24.495            
Mid

o
V F

i

V
A

E
= − = −  ( ) 17.665                 

Mid
o

V F
g

V
A

E
= − = −  

     
( ) 68.119                     L

Mid

R
i F

b

I
A

I
= =  1668.604                  LRo

G
i b

IV
P

E I
= × =  

     32.224 dB                   GP = ( ) 12.489                  
LV FA = − ( ) 12.489                 

HV FA = −                                                                                    

8.   	���+� ����� =                                                                           

9.  82.047                 mW
CRP =  430                   CR = Ω   �.��ก"#$���� 1/8              W=

      
 

     36                        mW
ERP =  180                   ER = Ω   �.��ก"#$���� 1/8              W=

            
1

15.36                   mW
BRP =  1 12 k                  BR = Ω   �.��ก"#$���� 1/8              W=

     
 

     
2

3.2                      mW
BRP =  2 3.6 k                BR = Ω   �.��ก"#$���� 1/8              W=

     10. 15.6 V                       
CCV =   #��� =     ���	�&���'� 16 V                         =  

      3.6 V                         
ECV =   #��� =     ���	�&���'� 6.3 V                        =  

      4.8 V                         
BCV =   #��� =     ���	�&���'� 50 V                         =  
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��
�� 3 ก��!������2�!	/�0���� �
�!��"��#	'&��$1���   
1.  -804.382 mV              GSV =   5.822 mA                    DI =   11.609 V                    DSV =                                                                                           

2. 45.299 k                   inZ = Ω 1 k                          outZ = Ω  

    
( ) 5.303             

Mid
o

V F
i

V
A

E
= − = −  ( ) 5.295                    

Mid
o

V F
g

V
A

E
= − = −                                                                 

3.  ( ) 35.149 kHz            
GL CF =  ( ) 13.753 kHz            

SL CF = ( ) 846.998 Hz            
DL CF =                                                                                           

    35.149 kHz                  LF =                                                                                     

4. 185.651 MHz              HF =  185.616 MHz              WB =  

    ( ) 3.743                      
H

o
V F

g

V
A

E
= − = − 45− �                                                       

��
�� 4 ก����ก���!	/�0���� �
�!��"��#	'&��$1���   
1. 1.448 k                     DR = Ω  351.6                       SR = Ω  1 194.778 k                 GR = Ω                                                                                                

2.  �������-�� 1.5 k                         DR = Ω    �������-�� 360                          SR = Ω  

     �������-�� 1 200 k                       GR = Ω  �������-�� 2 10 k                         GR = Ω                                            

3. 880.994 mV      GSV = − 4.828 mA                    DI =  9.02 V                       DSV =                                                                                

4. 110.734 pF                  GC =  2.123 µF            S DC C= =                                                                                         

5. �������-�� 120 pF                        GC =  #��� =  

    �������-�� 2.2 µF                        SC =   #��� =  

    �������-�� 2.2 µF                        DC =   #��� =                                         

6. 138.243 kHz                LF = 290.602 MHz             HF =             

7. ( ) 5.897                    
Mid

o
V F

g

V
A

E
= − = −

 
( ) 4.17                     

LV FA = − 45�                        

    ( ) 4.17                    
HV FA = − 45− �                                                                              

8.  �(� =                 

9.  69.933                mW
DRP =   1.5 k                         DR = Ω    "#$���� 1/8              W=  

     16.784                 mW
SRP =   360                         SR = Ω     "#$���� 1/8              W=  

     
1

2.939                  mW
GRP =  1 200 k                       GR = Ω    "#$���� 1/8              W=  

     
2

146.939              µW
GRP =   2 10 k                         GR = Ω    "#$���� 1/8              W=     

10. 21.516 V                   
DCV =  #��� =    ���	�&���'� 25 V                  =       

   
        

      3.476 V                     
SCV =  #��� =    ���	�&���'� 6.3 V                 =      

      1.714                         
GCV =  #��� =    ���	�&���'� 50 V                  =  

 

___________________ 
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��������  ��	�
�� 3.1 !	/�0���/#
 

��
�� 1 !	/�/#
 R-L-C 
1.  4.998 MHz                 RF = 282.333 kHz               WB =  120 k                      

RFZ = Ω              

     4.856 MHz                  LF = 5.139 MHz                 HF =                          
2.  50                          kPR = Ω  0.99                            LQ =                                                             

3.  8.333                 VAP PE I = 8.333                 VAS SE I =  1.2                         kPZ = Ω                                                                                                  

4.  2.989 MHz                  RF = 74.804 kHz                WB =                                                                           

5.  890.154 kHz               RF =  66.348 kHz                WB =  rms50                       V
LRV =                                                                                             

��
�� 2 ก��!������2�!	/�0���/#
'&��$1���
-�������&������/#
   

2.  94.427 µA                   BI = 9.443 mA                    CI = 6.087 V                     CEV =  

3.  
21( ) 25.017 MHz          R LF =

12( ) 24.501 MHz          R LF =
21( ) 100.267 kHz         W LB =  

     
12( ) 96.506 kHz          W LB = ( ) 108.008                 

RV FA =  

2.5 pF                         nC = 7.8                           nR = Ω   

��
�� 3 ก����ก���!	/�0���/#
'&��$1���
-�������&������/#
   
1.  495.868                   ER = Ω 1 12.154 k                   BR = Ω 2 19.169 k                  BR = Ω  

2.  �������-�� 510                          ER = Ω  �������-�� 1 12 k                         BR = Ω  

     �������-�� 2 20 k                        BR = Ω                                                                                      

3.  5.848 V               CEV =                                                                                        

4.  1 10.616 nF, 0.010616 µF       E BB BPC C C= = =                                                                            

5.  �������-�� 1 10.616 nF, 0.010616 µFE BB BPC C C= = =   #��� =              

6.  ( ) 135.213         
R

o
V F

g

V
A

E
= =                                                                             

7.  11 1.028 nH              L = 21 1.028 nH              L = 12 33.174 nH            L = 22 132.696 nH          L =  

     32 1.327 nH             L =             

8.  27.397 nF                  BTC = 212.314 pF                CTC =                                                                                

9.  �������-�� 27 pF                        BTC =  #��� =       

     �������-�� 220 pF                      CTC =  #��� =                                  

 
10. 

11( ) 101.471 kHz         W LB =
12( ) 96.506 kHz          W LB =  WB ������� 96.506 kHz               =   

11. 
11( ) 30.22 MHz            R LF =

12( ) 29.471 MHz          R LF = RF ������� 29.471 MHz             =   

12. 3.25 pF         nC = �������-�� 3.3 pF               = 10.526              nR = Ω �������-�� 11                  = Ω  

��
�� 4 ก��!������2�!	/�0���/#
'&��$1��'-�-����ก�9������   
2.  47.702 µA            BI = 4.77 mA               CI = 7.681 V              CEV =  

3.  740                  inZ = Ω 574.699          incfZ = Ω ( ) 5.643           
RV FA = −   

4. 10.737 pF            TC = 66.723            FHR = Ω 222.275 MHz       HF =  

    5.5                MHz  , 60              kHz   ( 3 dB);R WF B= = ± −  
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��
�� 5 ก����ก���!	/�0���/#
'&��$1��'-�-����ก�9������   
1.  ( ) 4 mA              C dcI =                                                                                     
2.  1.05 k                CR = Ω 444.444            ER = Ω 1 29.268 k           BR = Ω 2 8.633 k             BR = Ω  

3.  �������-�� 1 k                     CR = Ω    �������-�� 430                   ER = Ω  

    �������-�� 1 30 k                  BR = Ω     �������-�� 2 8.2 k                BR = Ω      

4. 6.502 V              CEV =                                                                                                 

5.  57.904 nF, 0.057904 µFB E CC C C= = =                                                                                
6.  �������-�� 68 nF, 0.068 µF B E CC C C= = =                                                            
7. 92.607 pF            TC = 66.68             FHR = Ω 25.787 MHz        HF =                                                                                                  

8. ( ) (dB) 13.064 dB       
RV FA =          

 

 

_____________________________ 
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��������  ��	�
�� 4.1 !	/��!��!��"� 

��
�� 1 ก����ก���!	/��!��!��"� 2 �� �'&��$1�&'�&   
1.  43 670.72 µH           L =   105.011 pF        CMC =   �������-�� 100 pF                      =    

2.  ( )43
614.851 kHz  R LF =  734.429 µA          DI =   

43( ) 366.178 kHz        W LB =  

3.  (0- ) peak2.31        VoV π =  ( -2 ) peak 1.767   VoV π π =  

4.  ( -2 ) peak1.767     Vox oV V π π= =  1 960.916            xR = Ω  

     1 1 960.916      xR R= = Ω   �������-�� 1 1 k                      R = Ω              

��
�� 2 ก��!������2�!	/��!��!��"� 2 �� �'&��$1���
-�����������&'�&   
2.  51.227             µABI =    5.635              mACI =    5.66 V                CEV =  

3.  
2

5.213  k             dr = Ω   (0- ) 62.1 k           iR π = Ω   (0- ) 7.424 k        inR π = Ω  
     

2 peak401.45 nA      dI =   (0- ) peak22.481         mVoV π =           

4. ( -2 ) 62.648 k   iR π π = Ω  ( -2 ) 7.432 k      inR π π = Ω  
1

5.213 k          dr = Ω  
    

1 peak397.942     nAdI =    ( -2 ) peak22.285  mVoV π π =  

5. ( ) 54.387 kHz     
BL CF =   ( ) 382.52 mHz    

EL CF =  ( ) 379.084 mHz   
CL CF =  

    LF ������� 54.387 kHz              =                                                                            

6. 76.245            FHR = Ω  238.027 pF           TC = 8.774 MHz          HF =                                                                                            

      ����!	�
����!
���$ ������ก�� 17.548               z= ΜΗ                                      

��
�� 3 ก����ก���!	/��!��!��"� 2 �� � '&��$1���
-�����������&'�&   

2. 625                   CR = Ω 625                   ER = Ω 1 26.786 k            BR = Ω  

    2 14.423 k           BR = Ω 1 2 2.155 M       R R= = Ω  

3.  �������-�� 620                   CR = Ω     �������-�� 620                   ER = Ω      

     �������-�� 1 27 k                  BR = Ω     �������-�� 2 15 k                  BR = Ω  

     �������-�� 1 2 2.2 M          R R= = Ω    �������-�� 62 k                   LR = Ω        

4. 5.854 V               CEV =
1 2

4.905 µA           D DI I= =               

5. 243.468 pF           BC = 3.981 µF      E CC C= =             

6. �������-�� 270 pF                 BC =    #��� =     

    �������-�� 4.7 µF         E CC C= =    #��� =                

7. 77.303            FHR = Ω 100.418 pF         b eC ′ = 254.776 pF           TC =      

    8.085 MHz          HF =                                                                                                  

8. 	���+� ����� =        

9. 29.032         mW
CRP =   "#$���� 1/8              W=  29.032        mW

ERP =    "#$���� 1/8              W=  

   
1

5.227           mW
BRP =   "#$���� 1/8              W=   

2
1.728          mW

BRP =   "#$���� 1/8              W=  

   
1 2

105.874 µWR RP P= =  "#$���� 1/8              W=  
10.  18 V                   

CCV =  #��� =      	�&���'� 25 V                         =       

      6 V                    
ECV =  #��� =       	�&���'� 6.3 V                        =              
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      7.2 V                  
BCV =  #��� =      	�&���'� 50 V                         =   

��
�� 4 !	/��!��!��"������
�!��������  
9.  1 3940 µH                  , 27 pF                 ;L C= =  

     999.527 kHz         oF =    

 

 

________________________ 
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��������  ��	�
�� 5.1 !	/����-���������� �
�!��"��#	 

��
�� 1 !	/����-��������� ����$:��� � 3 /�& 
3. 2501.727 µH        TL = 1.108 MHz           oF =                                                                              

 4.  28 pF                   TC = 1.908 MHz           oF =             

5.  32 µH                  TL = 7.268 MHz         oF =                                                                                                  
 6.  34 pF                   TC = 2.23 MHz             oF =                                                                                          

9.  18 MHz              OSF = 18.242 MHz        OPF = 241.385 kHz            OP OSF F− =  

��
�� 2  ก����ก���!	/����-������������;��������   
1.  361 µH                 TL =  3 195.106 pF           C =                                                                                                  

     �������-���	��ก'4����"ก.$��
5� 3 180 pF                 C =  #��� =           

2. 840                   CR = Ω 356.25              ER = Ω 1 23.916 k           BR = Ω 2 6.881 k             BR = Ω                 

     �������-�� 820                   CR = Ω    �������-�� 360                   ER = Ω  

     �������-�� 1 24 k                  BR = Ω    �������-�� 2 6.8 k                 BR = Ω    
 

3. 4 5.308 nF, 0.005308 µF     C = 1 1.8 nF                   C = 2 180 pF                  C =

     �������-���	��ก'4����"ก.$��
5� 4 5.6 nF                   C =  #��� �+����ก  

    �������-���	��ก'4����"ก.$��
5� 1 1.8 nF                   C =   #��� �+����ก   
    �������-���	��ก'4����"ก.$��
5� 2 180 pF                  C =   #��� �+����ก                                 

4.  28.444                  oβ =   6�5�.��ก o Fβ β=  ��7��8 95                                              

��
�� 3 ก����ก���!	/����-������������'��������  
1.  195.648 pF           TC = 2 391.296 pF           C = 1 391.296 pF           C =  

     1 1.44 mH           RFC =  

      �������-���	��ก'4����"ก.$��
5� 1 2 390 pF          C C= =    #��� �+����ก              

2.  146.5                SR = Ω 5.403 V              
DRV = 1.081 k              DR = Ω  

     �������-�� 150                   SR = Ω      �������-�� 1.1 k                DR = Ω                     

3.  725.497 mV      GSV = −  4.837 mA             DI = 5.954 V               DSV =  

4.  4 17.693 nF             C = 3 39 pF                   C =  
     �������-���	��ก'4����"ก.$��
5� 4 18 pF                   C =    #��� �+����ก       

     �������-���	��ก'4����"ก.$��
5� 3 39 pF                   C =    #��� �+����ก                   

5.  7.68 mS               mg =                                                                                                                           

��
�� 4 ก����ก���!	/����-������������'�������� '&��$1$�<
=�>ก  
1. 215.339 pF           TC = 2 430.677 pF           C = 1 430.677 pF           C =  

     �������-���	��ก'4����"ก.$��
5� 1 2 470 pF          C C= =   #��� �+����ก 
2. 1  27.666 k           BR = Ω 2 49.741 k           BR = Ω  

     �������-�� 1.2 k                  ER = Ω  �������-�� 1 27 k                  BR = Ω     
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     �������-�� 2 51 k                  BR = Ω                                                                                      

3. 3 47 pF                   C =  �������-�� 3 47 pF                   C =  #��� �+����ก                             

4.  1 2

2 1
o

X C

X C
β > = =  1                          oβ =  6�5�.��ก o Fβ β= ��7��8 80                            =   

��
�� 5 ก��!������2�!	/����-���������������,,?����:
 @ 

1.  25.177 MHz          oF =                        

2. 11.564 MHz          oF =                                                                                                          

 

 

__________________________ 
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��������  ��	�
�� 6.1 !	/����$�����9������ 

��
�� 1 ก�����$�!	/�,��ก��&1!���!�1�
��
�� �	�&��! 
2.  38.835 mW          inP = 37.704 mW      outP = 0.999                 GP =                         

4.   ......"#ก�1�	....... 

5.  747.198 mV          oV = 7.472 mW            inP = 7.444 mW          outP =  

     0.996                   GP =                 

6.   ......"#ก�1�	.......                                                                                                                

��
�� 2 ก�����$�&1!�!	/���'-�

-����0
�
 

1.  640.907               r = Ω   64.58                  θ = − �  1.493 k             ipR = Ω  

    709.608         ipX = − Ω  1.496 pF              ipC =  753.3 nH             miL =  

    2.254 µH            moL =  1.491 GHz        W inB =   4.565 GHz      W outB =                                                                                            

2. 222.979 pF        ipxC =   221.483 pF        ippC =  5.054 nH             miL′ =                                                                                                

��
�� 3 ก�����$�'&��$1!	/��!�ก�� � 

1.  75                       mQ =   942             Rad sω =    3 3.37 pF              mC =  

     4 58.114 pF         mC =    2 352.701 nH         mL =  342.442 pF          XC =  

     ( ) 355.992 nH   m newL =  2 355.992 nH         mL =                                                                                                

2.  225.129            PR = Ω   3.337 pF              PC =                                                                                                  

     183.764            PZ = Ω    �%� 35.288                    = − ��:�  

      183.764            SZ = Ω   �%� 35.288                    = − ��:�                          

��
�� 4 !	/�ก��	���= �
������������!���� 

1.  1 65.002 pF             C =  3 156.926 pF           C =  

     2 882.707 nH          L =  4 365.637 nH          L =  

��
�� 5 !	/�ก��	���= �
�#	���������!���� 

1.  1 624.124 nH           L =  3 258.487 nH           L =  

     2 45.953 pF            C =  4 110.955 pF           C =                                         
     

 

 

 

 

___________________________  
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