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 � ��� 
 � � � ���� � � � � � � 20��� � �� � ���  ! " # �$ % � & �! ' ( � ) 

�� � � � �* � + , - . � / �0 1 2B 2 3 45� / 6 78 % � �9 � � �� : ; 5< = 7> ? @ A
45� / � 78 B C D E ��% � �! F G �) 

�H I J K L M N O P Q R 0S9TU V ×÷�% = �  +/- C AC TAX+ TAX- GT MU MR MC M+ 
M- W X Y Z [ \ ( ] ^ H 
 ) 

� � � � � � � � � � � �  !� � � � � � � � � � �  !� � � � � � � � � � �  !� � � � � � � � � � �  ! """"# $ % � & ' ( ) *# $ % � & ' ( ) *# $ % � & ' ( ) *# $ % � & ' ( ) * ++++ 
������������� � � � �� � � � �� � � � �� � � � �  (� �� �� �� � 3 				) 
�1�1.� �� � � � � 	 
 � � 
 �� � � � � � � ���� � � � � 0dB��  ! " (corner frequency)� 1000
#(Hertz)�$% & ' ( ) * + 
�, 10K#(Hertz)-. � � � -20dB �, 2000#(Hertz)-. / 0 1 � -452 
�, 1000#(Hertz)-. � � � 3dB �, 1000#(Hertz)3 4 
 ! " -�/ 0 1 5 6 � 02 
�2�2.,BJT � 7 8 9�: ; Early < = (Early effect) �> ? �% & ' ( ) * + 
�@ A B (base)C B (emitter)DEF � � G H �I B (collector)� � J K L M F N O P  
�,Q R A B C B DEF � � H �S T I B C B D� � J U : < �A B V 2W X  
�,Q R A B C B DEF � � H �S T I B C B D� � J U A B � � K L M F N O P  
�,Q R I B C B DEF � � H �S T A B C B D� � J U I B � � � Y  
�2�3.: ; BJT � 7 8 Z[ \ ] ^ < � 7 8 (MOSFET)� _ �> ? �% & ' ( ) * + 
�` BJT a b c d �ef �`g BJThMOSFET i j k �l ; U m  
� BJThMOSFET n i j o k �p q 8  
� BJT�A 8 < = (body effect)hMOSFET��  
� MOSFET� iDZ vGS�; r �s t (exponential)u v  
�2�4.: ; w x � � � � y z 2(slew rate, SR)�> ? �% & ' ( { | + 
�� y z 2� } ~ �� � � �� �(V/�s)� �  
�� y z 2�� t � � ! V  
�� y z 2� � � �� � w x � � � � EF � � � = �z 2� �  
��w x � � � � m H D� t � � �� 	 
 � � 
 � � � ��G � � � 	 EF �� � � V�V/� n � �

SR�$E� � � J � V/��z 2� �  
�2�5.: ; [ \ ] ^ < � 7 8 (MOSFET)� _ �> ? �% & ' ( ) * + 
�,� � � �= m 9��� S T � � � � � � B (common source)�� _  
�,T ! = m 9� � m � � B (common gate)� _  
�,� 
 EF e� �= m 9� � m �   B (common drain)� _  
�,� 
 E� e� �= m 9� � m � � B (common gate)� _  
�3�6.�NMOS � 7 8 k � � � � � �% & > ? ' ( ) * + 
�� � ¡ � ¢(dc bias point£ quiescent point)¤ ¥ 5   B � � � � VDD ¤ ¦  
�§ ¨ � (load line)�� © " �) �� �  
�§ ¨ � ª « (vDS=VDD , iD=0). ¢ 
�,� � B (common source)�� _ 9�EF � � vGS ¤ � �$ vDS ¬ ¤ �  
�3�7.J � � � C (CE)� 7 8 �I B ­ �¥ ® � � � A (CB)� 7 8 �C B ­ �� ¯ ° �± ¥ (Cascode)� � � �
�² ³ �́ m r S µ ¶ 
�· � �� � � �  �· � �� � � �  �· � �! V  �· � �¸ R �  
 
 
 

�2�8.¹º»� _ �OP Amp�¼ ½ �$E� � � Vo�¶ 
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�2�9.¹º»� _ �OP Amp�¼ ½ �$ O
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�4�10.¹º»� _ �OPAmp�¼ ½ ��³ U Vo ≡ Vo1-Vo2�Vi ≡ Vi1-Vi2� 5¾�$¶ 
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�3�11. MOSFET À k �Á B P (Triode Region)�r s % & ' ( + 

� |VGS|<|Vt|   

� | VGS |>|Vt|��|VDS|>| VGS -Vt| 

� | VGS |>|Vt|��|VGD|>|Vt|  

� | VGS |<|Vt|��|VGD|<|Vt| 

�3�12.¹º»� � �Â Ã Ä � � � ��Å Æ u Ç �¶ 

�È-È(shunt-shunt) 

�È-É(shunt-series) 

�É-È(series-shunt) 

�É-É(series-series) 
�3�13.: � § Å Æ � � � ��Å Æ Ê _ Ë Ì � eÍ ° ��l Î _ � � (Open-loop gain) A0=105�ÈÏ : 3
� B ¢! " (Pole Frequencies)¶fp1=106Hz�fp2=107Hz�fp3=108Hz�$g Å Æ � � � � Ð �� Ñ ! " ¶ 
�
 � fp1 �Ò � fp1Z fp2D �Ò � fp2Z fp3D �T � fp3 

 

 



�3�14.¹º»�� � � (CS)� � � ��¡ � Ó Ô Õ Ö � ×Ø � 7 8 À k �N O P ��Ù Ú Û t � gm�E� �

e ro=∞�$g � � � . � � � � Av=Vo/Vi � � �¶ 
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�3�15.¹º»� _ �Ø Ü B 8 �¼ ½ Ü B 8 �VI=5sinωtV×@ � _ Ý ¸ R Þ Ç H �VC1�ß ¶ 

� -10V 

� -5V 

� +5V 

� +10V 
�4�16.� � � � � � � �Ï : l Î _ � � � � Av�EF � eR i�E� � eRo×@ �EF ­ ¥ � Ï Rsig à e�

� � á � � Vsig�E� ­ ¥ � § ¨ RL�$p F EF ZE� ­ �§ ¨ < = â �g � � � �� � � � �¶ 
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�3�17.� � � � � � ä Ì § Å Æ å S � £æ 
 � � � �EF � e3 E� � e×�³ Ï : T �EF � e3 
 �E

� � e�= � m �Å Æ ç Ç �¶ 

�È-È(shunt-shunt)  �È-É(shunt-series)  �É-È(series-shunt)  �É-É(series-series) 

�3�18.¹º»� _ �� 7 8 Ú � H . VBE=0.7V�N O H . VCE(sat)=0.2V�$� � Ic�¶ 

� 0.085mA 

� 0.2mA 

� 0.84mA 

� 0.98mA 
 
�3�19.¹º»� _ ��� � � (CG)� � � ��¡ � � _ Ó Ô Õ è �Ø � 7 8 À k �N O P ��Ù Ú Û t � gm�

�E� � e3 é 8 < = (Body Effect)Ó Ô n ê �$�� � � � Vo/Vs�¶ 
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�¿gmR �¿

�¿ / (1 )m D m Sg R g R+ ¿

� gm(RS+RD)¿

�1�20.¹º»� _ �Ø � 7 8 À k �N O P �� ID=kn(VGS-Vt)2�kn=1mA/V2�Vt =1V�$� B ­ � � Vs�¶ 
� -3V 
� -0.7V 
� 0V 
� +0.7V 

 
��������� � �� � �� � �� � �  (� � �� � �� � �� � � 20 ����) 
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,» P19�� Q1Z Q3�I B ë ¥ ì 10.7��� : BJT� �=100� Vs�� � í î �ï �$(ð ñ ò £&
� x v )¶(� G ó 4ô) 
(a)l Î _ � � � � Ao��� +         (b) Å Æ � � �f��� +   
(c)õ Î _ � � � � Af � Vo/Vs��� +   (d) Rin��� +        (e) Rout��� +  

 
� P1 

� 	 �� 	 �� 	 �� 	 � ���� 

,» P2�� _ 9�� Q1Z Q2�¡ � ¢/ ö �RD=6.8 ÷ ø��EF e� Ri2=50ø�$¶(� G ó 5ô) 
(a)ð ñ ò U Ri2=50ø: ' ¦ -+           (b) Q2� gm = ��� +   
(c) Q1   B � �� � � � vd1��� +       (d) Q2   B � �� � � � vo��� +   
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