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 ��
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 � � � � � � � � � � � �
 � � � � � � � � � � � �
 � � � � � � � � � � � � ����M
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�4�1.��� � � � 	 
 � �
 � � � � � � � � � � � �� 
�� � � �  �� � � �  �� � � �  � ! � �  
�2�2. " � #� � $ % & ���' ( )*+ ,- . � 
� Rin/ Io  � Rout / Io 
� Rout/ Rin  � Vos/ Rin 
�1�3. � # 	 
 �0 1 2 ( �3� 4 56 7 8 9 : �;< � � � = 
�� > ? @  �A B ? @  �C D ? @  � ! ? @  
�1�4.E�F 4��op <  ! G ,� H I 
 J K �L M N15V O � �P Q Vo,R S � 
� -2V 
� -3V 
� 3V 
� 1V 

 
 
 
�1�5.TMOSFET�I U �9 V W X � Y 3Z [ \ (pinch off)]�;< � ^ � _ ` 9 = 
�a b c  �d � c  �e f �  �g \ c  
�3�6.h � � BJT� ! G � � i j � �� � klm S �� = 
�e n � (common emitter) 
�e o � (common base) 
�e f � (common collector) 
�e X � (common drain) 
�2�7.3p q 
 � Vi = 60sin(rt)V L � � � ,s t E�F 7��;u v p w � � Vo ,= 
� 1/  
� 60/  
� 60/2  
� 120  

 
�1�8.hMOSFET � 3 knxW/Lxgm�' ( y z { > | } ��; Vov=VGS-Vt/ ID�~ � ,= 
� Vov

2 ∝ � ID � Vov ∝ � ID 

� Vov ∝ � ���ID � Vov ∝ � ID
2 

�1�9. P � � k� � MOSFET�Vt=-2V�3� � (gate) � � % � � (source) � �+5V�� � � ` ha /c
(saturation)�;X � (drain)m � � � ,)� 
� 2V � -2V � 3V � 4V 

�1�10. � � ` � � �� ! G � � , AxBxCxAB����� � )*� � � 
� A�� �m �  
� C�� � m !  
� A�� � m 8  
� B�� � �  ! G I � � Z � � � � (Cross-over distortion) 

�2�11.   ¡ ! � � � 	 
 (VLSI)�¢ £ �¤ 
 ¥ ¦ � § ¨ © (CMOS) ª � � ^ � ,m R ���)*,«¬
­� 
�® ¯ ° ± ² ³   �́ µ ¶ �8  
�¢ £ · ¸ �¹ K º »   �¼ ½ ¾ ¿ À Á � ² � ^ � Â  

�1�12.E�F 12��<  ! G �� � kl,= 
� 1 
� 2 
� 3 
� 4 

�3�13.E�F 13��< Ã Ä Å Æ 5� Ç � � ,= 
� P I U MOSFET 
� P I U JFET 
� N I U JFET 
� N I U MOSFET 

 
�3�14. 9 È É � � � � � �3� � Ê �, 60Hz�;� � Ë Ê �,= 

� 60 Hz � 30 Hz � 120 Hz � 240 Hz 
�4�15. ! � Ì � � � ÍVLSIÎ� Ï h� #© Ð � ^ Ñ Ò �: � (   ,= 

� 10Ó100# � 100Ó1000# � 1000Ó10000# � 10000#Ô Ò  
�3�16.hÕ Ö ×  ! G � � Ø � Z Ê �¦ Ù � · �«¬. ` 
 � = 

�Ú� � Ê kl  �Ú� Ê Û  
�Ü ° � Ê A B   �Ý º ® ¯ Þ ß  

�1�17.E�F 17��3à á  ! G ,s t L p w a b � � ,±10V�â ã ä Vi, 0VåT Viæ 0VÚç�
8V]�; Vo,= 
� -10V 
� 10V 
� 8V 
� -2.5V 

 
 
 
�3�18. � � � Q15 AM1=40 v/v/ ! G Q25 AM2=80 v/våè 
 é ê # ! G � ë ì  ! G ]�íkl

AM total < AM1îAM2�m Z � � ï ­,)� 
�ð ñ > s (Miller's theorem) �ò ó � 	 (Early effect) 
�Õ ô � 	 (Loading effect) �õ ö ÷ > s (Thevenin’s theorem) 

�3�19.T P � ø N � ù ú û � ü ]�� ý þ � ����P Q P � © Ð � ����� Z = 
�� � Ç  �� �  �Õ � Ç  �� Ç  

�3�20. � 	 � � � 
 9 � � ]�� ` h= 
�
 � � � c  �
 � � � g \ c  �
 � � � � � c  �a b c  
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�� 36� 

�� 40� 

�� 39� 

�� 38� 

�� 23� 

�3�21.h � ^ � � � q ) � ® � ï Ç �� � � P � © Ð � � 
��(C) ��(P) ��(B) ��(H) 

�3�22.T � � � � Ð I ]�«ê Y � � � � ! � � = 
� 0V � 0.3V � 0.7V � 1V 

�2�23.E�F 23��e � (CS) ! G � � � �, � � º Ê � 	 �I � 
 � #� · . � 
 + ! �� · 4 � 
� CC1 
� CS 
� CC2 
� CL 

�2�24. 	 � �  1 �µn! � �  1 �µp Ô )*+ ! � 
� µn=µp  � µn>µp 

�  µn<µp  �"h N � # � P � % >  
�2.3�25.E�F 25��� � � � � Tp q ¯ Ä Vs(t),� $ É ¯ Ä �«A % , 10V&;p w ¯ Ä Vo(t)�É
� ,= 
�� Vs(t)�É �  
�' � � Ë � $ É É �  
�W ( 9 ) É É � �«! 8 * 9 +0.7V!-0.7V5 +  
�W ( 9 ) É É � �«! 8 * 9 +9.3V!-9.3V5 +  

 
�1�26.h BJT n � �® � , ¿ NE�!«ho � �® � , ¿ NB�ê *�! 8 ~ � � = 

� NE>>NB � NE<<NB � NE-NB �"BJT, npn � . pnp � % >  
�3�27.T BJT5n � � / ø f � � / v , 0 � � � �;< � ^ � � ` 9 = 

�¬ 1 2 �  �a /2 �  �g \ 2 �  �( 3 2 �  
�1�28.h BJT  ! G �� � i j � � 4 5 � � kl! � � kl�� = 

� CE i j  � CB i j  � CC i j  �" npn. pnp � ^ � % >  
�3�29.h BJT  ! G �� � i j � �I � Ô )* 5 Z + 8 �p w � 6 � 

� CE i j  � CB i j  � CC i j  �" npn. pnp � ^ � % >  
�4�30. Z ~ BJT 8 ¯ Ä ' ( �� Ç ���)*� � � 

� gmrπ=β � re=VT/IE � rπ=VT/IB � ro=VT/IC 
�7�318E�F 31��� � $ � � ���� � )*� � �9

�� ^ � Q1 � � � � � �  
�� ^ � Q1 : ; � ` h¬ 1 2 �  
�< � � . O ` � � $ è 
 �	 è Q2 � ` h¬ 1 2 �  
�� < Q1,Q2 ê � ^ � � = 5 > û ? @ � A ² �Io-IR 

 
 
�1�32.E�F 32�� BJT  ! G �3 BJT5β>>1, re<<RE, ro>>RC�;<  ! G �� � kl AV � ,= 

� -(RC/RE) 
� -(RC/re) 
� -(RC/rπ) 
� -gmRCM

 
�1�33. B � � NMOS � ^ � � C D � � (threshold voltage)Vt= 

�: , � 4  �: ,Õ 4  �� , � . Õ 4  �,:  

�2�34.TMOS � ^ � � ` 9 a /c ]�¬. E � X � � � �Y � � � = 
� VDS � VGS � VDB � VGD 

�3�35.h�F 35��� � � �NMOS � ^ � � C D � � Vt = 1V�VI = 2V�� ^ � � ` 9 a /c « ID =1mA&
;. è F � ^ � ö G � ` 9 a /c �RD 5� ! 4 ,= 
� 2k� 
� 3k� 
� 4k� 
� 5k� 

 
 
 
�3�36.�F 36��MOSFET � � �� ^ � 5 C D � � Vt = 1V�RD � ,H�; F � ^ � = 

�: ; � ` 9 g \ c  
�: ; � ` 9 d � � c  
�: ; � ` 9 a /c  
�I J " RD 4 % >  

 
 
 
�1�37. � #à á  ! G �«ã K � kl ALH�;h��) � M } ��«p q Y � N O P Q � � A ² � 

�R � � Õ Ö × � �   �R � � � Ö × � �  
�R ,ã K � � �   �R S p q ¯ Ä � 9 0 û Y  

�4�38.E�F 38� 	 
 � T à á  ! G � s t ��;«p w � � Vo,= 
� H 
� R2 / R1 
� - R2 / R1 
� VDD . - VDD 

 
�3�39.�F 39�,� s t à á  ! G � U � �� � �< � � ,= 

�� û  ! G  
�V � G  
�Ì � G  
�0 û  ! G  
 

�4�40.�F 40�� MOSFET W 1  ! G �,è X 1 � ^ � (« C D � � , Vt)� ` 9 a /c �	 Y Z e 2
p q � � �m ! 4 Vcm,maxh= 
� VDD 
� VDD – Vt 
� VDD – I RD 
� VDD – I RD /2 + Vt 
 

 


