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PSpice������������� ���� ��
 1 ��� � �PSpice ����� 1960 ������� �"! 1970 �#�#$%� &%�#'�(*),+.-�/10325476#8:9<;=�> ;@?BA CED"FHG*I*JEK�L#MONQPSR5T@U SPICE V PC W*&YXQZ5[�I]\@^YA`_<acb
 PSpice ^�d,�fe5g7I SPICE �7�ShjiBk@&mljn�oqp�'Sr�G�!sG�(%tOa�J�KjLYM N P@RTEU:A#_3aub PSpice � PC v`Amw�xOy5auz%{ e*J�K�LYMONOPSRBTSUmA#_3ac&]\.���| !~}��@�:�jLjMm�%�j�jLjMY���j�jLjMY���j�jLjM%� -�;"+���LjMj�]Vu�����j�1��A� � J�KjLYM*NOP�RBT�U���[H(E�Y�*e@�Y�3Vc�<[H(Yt]afbm�Y�j�#AB� , ���B�`�c�Q��¡  �:¢<�m�  ¤£m�m¥ US¦@§ ^ OrCAD PSpice Demo Version 9.1 (̈j©jª ) VuW*tQa .
 OrCAD PSpice ^@¨j©%ª]�S«�§ ^Y¬Y;YUj%;�® [4] ��!�¯j°#A`±B²S�#P@;B³�yOa*�Y��5´�µ"a . ¶7I , �%·5¸SA5�7·�¹ [2] �"!�º�»�FcG#(#tQaO¼.TS��® �O½ 2SC1815 ^E�9"� �H¾ TB¿u; ½ V7W t]a~À%Á<VÂLYÃ�[H(�tQa .
 �jÃBÄ.Å�AB�7�@�j��A PSpice VÂÆÇ�ÈIjÉ:&SÊjË#eEÌjÍBÎS^@ÏjÐ�Ñj'OVuÒ`Ó:(Yt]a~bÔYÕ &`Ö:tY(B�c�Y· ^@×%ØY·Y¹<VÂ×YÙBy5a*�%��b�e�Ú , �YÅQ�http://www.ec.ss.titech.ac.jp/ takahide/pspice
 ��!u±O²S�`P@;B³�´�µ�a .
 2 Û Ü Ý Þ ß Û à�á â ã ä å æçYèSPICE �@éëê%¼�+ � ¼S�Eì�íEG<a�J�KYîYï<VÂð%Ò�[�IO-Bñ��s0"Vcò ó@ô*ó £õsö > ; £#÷ �YVf�:�#y a . �~^mI:É £ õ�ö > ; £*÷ �%Vø���ù&*�Âú�!��Y^.ûmü%A�ý:þ
 �~e]a.J�K`^jé�êj¼%+ � ¼7Vuxjÿ*yBaøÊjË%�#_Qa . OrCAD PSpice &B��é"ê:¼%+ � ¼VuxjÿByBa7IjÉj^��jWBJ�K��m����� ½ � Capture ����� yBa . Capture � , é�ê:¼%+� ¼�^@xjÿ � £ õcö > ; £]÷ �H�j�<V ����[7(S� ���Y�1�#A � a . �Y��A5� Capture
 VuW*tQa . �j�sAB��� 1 &��*yjJ@K��#VuxYÿ yBafÀjÁ<V ��& Capture ^�ÆjWjü3VcÃBÄy5a .
 (a) J�K��.xYÿ ^�� ^����J.K��:����� ½ � Capture �#V��jw<[ , JHK��.xjÿ ÚBì�� £ õ7ö > ; £Q÷ �@^��
 ( NBPm®! = ¼ ) ^�"�#<Vc��� .
 1
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� 1: xYÿBy5a�J�K��:^��
 � 2:�B½ ;"¼:¿f2 ö ;
 • Capture ^��jw�`½ ;�¼E¿~2 ö ;���! [ N PHR*THU ]-[PSpice Student]-[Capture Student]( �2) V���� . � 3 &��By Capture ^B²���`³j²u�BC"o .
 • NBPm®! = ¼�^ExYÿ¿Â2 ö ;E� ! [File]-[New]-[Project] V���� . ±O�%4�PER%¸j^ Name ^��Y�� &���Ee%NOP@®! = ¼�3V ��# yOa . � 4 A5� amp �E[HI . Location &�C:\Documents and Settings\analog\My Documents\jikken\��� ^���meE� � >Y= ¼%+cV���#ByOa . «�� � >�= ¼Y+��@&*Î������Y� �>#= ¼�+cVcxYÿ�[H(3ìHt (jikken � � >�= ¼�+È�j¯Bt�À#Á]���j^����Y[E´a%�j� ). [OK] V = +�ê = y*a#� � 5 ^j±`�m4jP�R���ê = � �`C�o . [Create
 a blank project] V �!�"[ [OK] V = +:ê = y5a . � 6 & �5y#"%$O^*JEK�5² �H�B³%²H�QC"o . J@K �O²�.�O³%²7�5C:�`e#tEÀ`Á , � 7 ^ [Design
 Resources]-[.\amp.dsn]-[SCHEMATIC1]-[PAGE1] V@±'&70 = +:ê = yOa .
 (b) J�K��m^ExYÿ¶c}mÊ%Ë*e�() V�*,+`Tj��&BT3+7Vuò óEô ó-(#)`V%.�/Oy5a . .�/�[.I�(0)*V.�1#A�2�3�[ , 4 ():^65'7�#�83V "�9�:#&mÁ |!; (Er�<ByBa .
 • Tj�6&OT5+~^-=�>¿f2 ö ;S��! [Place]-[Part] V = +Eê = yBa . � 8 &�� ym±B�m4YP�R��'? �2
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� 3: Capture �YwY� ^����
 � 4: ���BNBPm®! = ¼�^ExYÿ (1)
 �5: �������� ���������� (2)
 3
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� 6: ���*NOPE® ! = ¼qxjÿY� ^O² �.�*³j²
 �7: ��� ���������� �����
 4
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� 8: TY�-&OT3+�^�ò*óEô ó
 FÂG<ac^SA , [Add Library] V = +@ê = y a . analog, source, TORAGI V����[ [ C�o ] V = +mê = [ , TY�6&BT3+s^ =�><Vu� � .
 �'��[HIBT:�-& T]+�� Libraries ^���&�='>�FÂG , Tm�6& T]+È&�*�¶øG<a 57%�Yr�<��Y� �fe3a .
 çYè, [Add Library] V = +jê = yBa �
 C:\Program Files\OrCAD Demo\Capture\Library\Pspice
 -#/10]± ��� ��?���FuG<aø� , FcG%e�t�À%Á3�7vYð�-%/�0Q±m&��YwByBa .
 ='>�FÂG�IBTm�6& TQ+ ����o�� ��FøG�(%t5a�� �j^BTj� & T]+È&6*�¶øG<a¾ ;��S� Part List ^��`&�?���FuG�a ( � 9).
 • (0)m^�.'/v%ð*^��*&�� tBTj��&OT]+7Vcò ó@ô� �A`_Qa����#A , ��� , �m�H�]��� ,���, ��� � , R*Tj²S�`³SV� �5´*[�.'/*yBa . R*Tj²�� ³ ��� ^6( )��%.
 / ^��Y���¡oø« �HA#_5aH^:A����<V��#&mÃOÄjyOa .
 � 10 &��#y*ìO� & , !:v�^ Part¥#"E� ¼ ��ê = � &$�%��^ £ �%�.0 �
 R �VÂr'< yBa . �m^ � ^ + � ¼È& R/ANALOG �ft,� £ ���@0 j�'? �<FøGa . [OK] V = +jê = yQaB�&���`�OJ@K �j#;*®�v*&'���]´5FcG�a . ! =+jê = A*J�K �j%;�®�v`&�.�/5yOa �Y�s�B´�µ�a . .�/%��(�gHI�! [ESC]\%[Qou��) = +jê = [7( [End Mode] V%����[H(*��� ^�� �Q´ [:V+(-,jya . .�/ByBaø$`&�) = +mê = [7( [Rotate] V%��� yOa*� 5�73VEJ$.ByOa*�� �O´.µ�a . ��/�.�/<[$065'7#12�/43+5�68790�:;�<>= [ESC]
 "@? 3+A79B*C�DE3GF�H-I$JLKNM�OQP47$0�1R , 2�SE3G5�6T7$0�:@C�D 1UQV�WYXZ�[ X�7�B�\�1@C�DE3+F�HT7$0�1>]�^%_ [a`�b@c#d'e : . f�S8790@C�Dg1hji b K�;�<k=�C�D#1@F�H�RgP [DEL] l ? 3�A b .
 m�npoQq _@r�s�tgu+P#v 79B>wax�y o+z|{ P�f�S b K .m�n}ogq _*r�s%t
 5
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�9: _����-_ Z���� 7��� ���� c 0@M�O
 �10: x�y#1����>I'7
 6
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�11:` _��%r ^|1����>I 7
 u91��%r�����k=@\ c��c Co
 Q V��jK .m�n = C/ANALOG,
 q _@r�st-u@= QC1815/TORAGI 3+F�  . ����� e �������QP�%:�Bjw z${ V��K . ��� o �����#1���r�����k= V V��>K . ���4= VDC/SOURCE, ����k= VAC/SOURCE 3���� b K .
 ` _��9r�^a1 � � I�7�PQ=�����1� ��!�" ` 3#��:QK . $&%�' ?�(*) [Place]-
 [Ground] 3gX Z�[ X b K .�
 11 1� ��!�" `���+�,.-Gc K .�
 11 P ,'be*/ P , W�U#1 Part 0'l�t q � [ X$t*P*x�y'1���r1���� 2 0 3#3�4�5 bK . \�1�6#1 Z t q P 0/SOURCE
 o : / ��r����� ��+�,7-+c K . [OK]
 3 X Z�[ X b K o ` _8�%r ^ ��91: ��; ? s9UQP����>I - c K . f�S#1�<= =�x�y�>�?\�1�@#1�A�B o+z${ V��>K .
 �12 P8C�D�>EAFB#3�f�S87$0 � 3 ,-b . Ga1�HJI*V>= �LK�f�M o AFB��N C�D�O ��� 7P4�5 - c B�:�>�: .
 • f�M$Q%F' ?E(R) [Place]-[Wire] 3'X Z�[ X b K . f�M'1�S�T o >TKUT#V%WpXZ�[ X3 b K o f�ME3�V1S b K . f�M#1�W�TTw�7 �=�X cY � K#TgV�WLXZ[ X3 b K . f�M43QW�Z b K o1[ =�\LX Z@[ X3�7�B [End Wire] 3GF�Hb K ( , [ESC] l ? 39A b . AJB�1�]�D�A�^ N @'1f�M�U�_ Vj=8` ?�a ���b�c P�>ed \�1M�OQV�WLX Z*[ X�3 b K o f�Mk=LWFZ - c K . f�M#1 hi =�AfB*1 h-i4o+z|{ P h'i 7hg�:f�Mk3GF�H87�B [DEL] l ? 3GA b . iPEj�kT79B�:jK�f�Mk=ml�n -Gc B�:4K o =EoE> -Gc >�:�1%V�p�q b K . ln -+c B�:4KGf�ME=9f�M'1�j�TgP8l�n'1�r ��+�,.-+c K .
 �13 P%f�M �s Z#71g � 3 ,'b .
 7
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�12: AFB*1f�S � s Z#71g�M�O
 �13: f�M � s Z#71g@M�O
 8
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�14: C�D#1������ e ��C�D�O 1�4�5
 • C�D 1������ e �QC�D�O 1�4�5� R�P�C�D 1������ e ��C�D�OE3Q4�5 b K . 4�587hg�:�Og1UQV� ��m� XZ�[ X3 b K o � 1 P ,'b Display Properties ��!�" ` ��+�,7-+c K91V Value 0#l�t q � [ X$tg3����#1� m P� [ ��� K . � ? ^�PE���E3��� K o�[ = [Place]-[Net Alias] 3+F�H b K . Alias 0'l�t q � [ X$tP�� �g�: ���k3Q4�5T7 , [OK] 3gX Z*[ X*7�B����43 � � g�: � ? ^91@U�V*WLXZ�[ X3 b K . � U V 91: � � s�� 7�g . G 1 o�[ 1 91: � = � 1
 oaz@{P�>��+B�:jK�=���V��>K .
 3 � � � � � � � � ! " #(A) �%$h''& ? �%(Gr*),+�-��. Pf�%$�'& ? �%(+r�P-=��/$h''& ? �/(Gr0)*1�2 N3�4�5 � o 6 g Simu-
 lation Profile� C�DQV��jK . $U%f' ?�(.) [PSpice]-[New Simulation Profile]
 5X Z[ X b K .
 �15 P ,#b �8!�" ` � [ X|t �E+�, - c K7)%V Name P,8:9
 >E��� 5 � � [Create]5 X Z�[ X b K .
 b K o<;�= ?E� � g��'��) Simulation
 Settings �?>9r#^8� � V (�
 16).
 . 6 B���$m''& ? ��(+r 57@ / o [ =��%$�'�& ? �A(Gr@PEC�D�>>_�� �'_ Z )�   � 5�@ / . Simulation Settings ��>9r#^8��) Libraries u � 5 X Z*[ X b K(�
 17). Filename )�0'l*t q � [ X$tPC:\Program Files\OrCAD Demo\Capture\Library\Pspice\TORAGI.LIBo 4�5/B [Add as Global]
 5 X Z%[ X b K .
 � UgVf�%$�'& ? �%(+r�PEC�D�>*C�DE=FEG�hg . �%$�'�& ? �/(Gr 5FH dJI b
 9
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�15: � B�� Simulation Profile )�� �
 �16: Simulation Settings � >9r ^8�
 ��� = � 6 )�� 57H dJI�� d�  � .
 (B) ����T����� �8���,)��8A)���� o�� c K ��� 5 9m: � U�P +8,gb K . $ %�' ? ) [Pspice]-
 [Bias Points] )� ) [Enable]o
 [Enable Bias Current Diplay] �Qg�= [Enable Bias
 Voltage Diplay] P�� � [ X � ���B!�EK�G o 5#"%$ B , $Q%F' ?E(R) [Pspice]-
 [Run]5 X Z@[ X b K . [Enable Bias Current Diplay]
 5 ��� [ X Bmg �� =&�8A)�� � � [Enable Bias Voltage Diplay]
 5 ��� [ X0BQg �'� =(�EA')���� � � � Bg 9h: � U�P +8, -�c K . � �po ��� 5*) < 5 F�  G o w$I9JTK . [Pspice]-[Bias
 Points]-[Enable] )� � [ X 5*+ � d�+�, =&, � K .
 (C) AC ��������?)�-�.�/ 510�2 - ��B�\�) o�[ )QI15 ) { D 5&3�4 K5��� . � ?�6 M �� � � I$JLK .
 10
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�17: Library )����
 � 6?)��/$h''& ? �%(Gr�)*1'2 N3�4 =��#B � 16 ) Simulation Settings � >r#^8�9V @ / . �gP Simulation Settings ��>|r ^�� 5��� B��4K ��� N� ���5 b K ��� = [PSpice]-[Edit Simulation Profile] V � Simulation Settings ��>r#^8� � V .
 Analysis type ) Z t q (.) [AC Sweep/Noise]5 F�H b K .
 b K o �?>9r#^8�\ �QP AC Sweep Type
 o � /�������c K . (�
 18) � ��� � m�� � 6�) o � d .
 • Linear ��-�.�/ 5 M��QP#t�� ?�� b K• Logarithmic �'-�.%/ 5 " ` t � ? � b K . " ` t � ? � P � Decade(10�
 )o
 Octabe(2�
 )� �4K .
 • Start Frequency �'t�� ?�� 5 V1S b K5-�./• End Frequency �#t�� ?�� 5 WfZ b K5-%./• Points/Decate(Octabe) ������T 5 1 Decate(Octabe) ��g d���T�� K ( 5� 6 K .
 �18 V � 10 kHz
 ( )1 MHz �aV 1 Decate ��g d 100 T�)F" ` t�� ?�� 5��� B9B%�>K .
 � � � WG�hg ) [OK]5 X Z�[ X b K .
 �! B�g���]�D P Marker5#" BEK . $ +&% > Marker )('�) � � 6 (�����gV* +
 )
 • [PSpice]-[Merkers]-[Voltage level] �E���• [PSpice]-[Merkers]-[Voltage Differential] ������k
 11
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�18: AC ��� ) ���
 • [PSpice]-[Merkers]-[Advanced]-[dB Magnitude of Voltage] �����) 6 ���� +�,
 • [PSpice]-[Merkers]-[Advanced]-[Phase of Voltage] ����� )�� ��%$m'& ? �%(+r0)�� @ . [PSpice]-[Run]
 5 F�H b K . � � % Pf�%$h''& ? �%(r��� 5 +�,jb K�� >|r'^�� � " ] U � d ,
 91: � P� ? `�V � � B1g�� $m'& ? �%(Gr��� ��+�,7-Gc K .
 (D) DC ����%� ��� N ��� � � 510%2 - ��B�\')%��)QI15?) { D 5#3�4 K(��� . [PSpice]-
 [Edit Simulation Profile] V Simulation Settings �?>9r-^�� 5 V . Analysis
 type ) Z t q ( ) DC Sweep5 F  . � ������� )�q�� 5 � 6gP ,'b .
 • Sweep variable �gt � ?�� 57@ /�� _�$ ? u 5 � � ����� 5 t�� ?�� b K��Voltage source
 5 F ������ ) ��� 5 Name 0#l�t q � [ X�t@P�4�5b K .
 • Sweep type �Qt � ? � 5 Z %�!t � ?(� b K ( " ` t � ?(� b K ( 5 F%H .
 " ` t�� ?�� P � Decade(10�
 )o
 Octabe(2�
 )� �4K .
 • Start Value � t � ?�� 5 V1S b KQO• End Value � t � ?�� 5 WfZ b K�O• Increment � Z %�!%t � ?�� ) ��� O 5 ) 0�2 n 5#��� b K . " ` t � ?� ) ��� Points/Decate(Octabe)
 o > d ���8T 5 1 Decate(Octabe) ��g d��T��LK ( 5 � 6 K .
 12
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�19: DC ����) � �
 �19 V � Vin )�O 5 0 V
 (R)10 V ��V 0.1 V
 [��  %V't�� ?�� b K � �%5 BB��4K .
 ��� � WG�hg ) [OK]5 X Z%[ X b K .
 (E) ���������� P �� 5 o d ���)��� ogo w�P 9�: )���� � 0�2 b K { D 5�3 4 K1�� . �f�"%t�  ? � P e K&. � ) �� P � 9 b K . [PSpice]-[Edit Simulation
 Profile] V Simulation Settings � >�r ^�� 5 V . Analysis type ) Z t q (.)Time Domain (Transient)
 5 F�  . ��!�" ` � [ X�t \ �gP �Qc K������%�)�� ������� )�q�� 5 � 6gP ,#b .
 • Run to time ��������� 5 WfZ b K ���• Start saving data �*G�GNP ��� b K���� �GV) 6'? u ����� -Gc >�� .
 • Maximum step size �'���?) ��� ����t�0 [ � . ��� 5�� - b K o����)�� ����� � @�� c K � , �%$h''& ? �%(Gr���� o I15 ��!��#� � � [ >kK .
 �'�E� (����� )o BaB VPLUS ��g � VSIN
 5 ���'K ) �!  � . VPLUSo
 VSIN�[Place]-[Part]
 (R) \ c8gc VPLUS/SOURCE, VSIN/SOURCE V � �4I��K . VPLUSE
 � � 6 )#"%$ )�&�' 5 ��� Bh> � c d > ) >%� .
 • V1 � .�( ���• V2 � � �Et ��• TD ��)�*����
 13
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�20: ������� ) ���
 • TR � " ]NU � d ���• TF � " ]#6 � d ���• PW � � �8t��• PER ��- (
 VSIN5 ��� b K ��� � 6 ) 3 $ )�&�' 5���� b K .
 • VOFF � � ��� [ q ���• VAMPL �����• FREQ ��-.�/
 (F) �����QP *�+ B1g����1<•` _�� (7) /�O 5 �  ��8K[Trace]-[Cursor]-[Display]
 5 F  .` _ �GU�P�`�� a � �8+8,*-ac , /EO �
 Probe Cursor � >�rg^8�9P +�, -ac K .
 • Excel >�?$Vf�%$h''&�����(�r ��� (/�O 6 �'u )5 ����g�
 � � 5 I�5 B�g�� .�� 5 H B [Edit]-[Copy]5�   .   ��� ) � m 5 notepad.exe
 _ )08 9�>�� 6 >*u�� ; ��t q B , ��� B���� ��� .
 • Word >�?��f��$m'& ���%(�� ��� ( ����� )5�� ����� .
 [Window]-[Copy to Clipboad]5�! B#"%$'& ��( ��)*�+�,��� 5  -�'�. � . /1032+4���,5 � $6'�87:9����;/10<2#4=� .
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