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Key:
 Input/Output Register for Addition

Input/Output Register for Subtraction


ÿ���� ��<4�>= Z�SWPR�RbcXad=Q?PRbcP(N8jcbcXRN8wHQ_wawaNhS[TWZ �(Nh�8Z_V=NªQ~sU`R�aTUS�Q��hTWZ	Sn�



Ð�¼�KuË(·,¹�7:3¸B,K	Cä7:Éµ@YÊfKa-.3iÂ#7:¹¸¹[åØ¼W»87:LfK_¼ @:Âª7�·,3¸·kK	¹63¸B,K	Cá7aC,C(K	5@?ÃåBAC9Û36B�»h1,K¿7:Éµ@YÊfK
KuË,7f½�·4¹6K�DO7:5hK?5hK	º�@fB(ÈkLf),5hK	C�36BR»h@y7F·436·µK�¹¸36B4K	C�¼¬),É(»¬587fºu»¬@a5#7Y»#@fBkºuKf-k7:B�7fC,C(36»¬3¸@fBk7:¹�Ó:å
ºu¹¸@(º8+�º�¾(ºu¹¸K	¼=Ìq@f),¹�CäÉµK¿B,K	K	C(K_Cä36BÝ@a5hC,K�5 »¬@¨ß4)4¼¬1á»¬1,K¿·,36·µK�¹¸3¸B,K�7fB4C�»¬@¨5hKuÈk¹6¹J3i»_%�ÍUB
@f58C(K	5ª»¬@Û7�Êf@f3�C�»¬1,3�¼?C(K�¹�7�¾f-4»¬1,K�5hK	º�@fB(ÈkLf),587Y»h36@aBÛ3�¼#·µK�5¬ÂÃ@f5h½HK	C�3¸B�»¬145¬K	K�¼W»hK�·4¼~Ìª1,K	5¬K
K	7aº81Ú¼�»h7:LaK�@:Â[»h1,K�·436·µK�¹¸36B4K	CÚ7aC,C(K	5�3�¼�5hK	º�@fB(È4La),5hK	CÛÂÃ@f¹¸¹¸@YÌJK_C�ÉR¾�@aB,K�ºu¹¸@(º8+�ºu¾(ºu¹¸K�@:Â
ºu@a½H·,)(»h7:»¬3¸@fB*%(ÄO1,K_¼�K~»¬145¬K	K�5hK	ºu@aB(È4La),5h7:»¬3¸@fBy¼�»¬K	·4¼O7:5hK~¼¬1,@YÌªBy3¸B�Ï�36La),5hK	¼E9fÉ*-F9fº~7:B4C
9fC*%.ÄO14KF·47f5�»h3¸7f¹[ºu@fB,È4Lf),587Y»h36@aB�36B,ÂÃ@f5h½H7:»¬3¸@fBÇ36B2Êf@a¹6ÊaK	C�3¸B¨»h1,K	¼¬KH¼W»hK�·4¼?ÌO7f¼?@fÉ(»87:3¸B,K	C
)4¼¬36B4LH»¬@2@f¹�¼ªC(K	¼hºu5h3¸ÉkK_C¿3¸BáÕ G�×Á%
Ð�C()47f¹.º�¹6@(º8+23¸B,L�¼hº81,K	½�K?3�¼O)4¼�K_C¿3¸BÛ@f58C(K�5qB,@:»O»h@�º�¹6@(º8+A3¸BRÊY7f¹63�C�C47Y»h7FÊY7:¹¸),K	¼O3¸BR»¬@

»¬14K¨·,3¸·kK	¹63¸B,K�5hK�Lf3�¼�»¬K�58¼HC(),5h36B4Lá5¬K_ºu@fB,È4Lf),587Y»h36@aB*%�ÄO1,K�»WÌJ@ä@a·kK	5h7fB4C|ÊY7f¹6),K_¼HÂÃ@f5H»h1,K
7fC4C(K�5�7f5¬K=¼�»¬@a5¬K_C�3¸B�»WÌq@H¼¬36ËRÀÁÉ,36»�5hK�Lf3�¼�»¬K�58¼	%($Ù1,K�B�)4¼¬3¸B,LH»¬1,K=·45¬@(ºuK_¼¬¼¬@f5ª3¸BR»¬K	5�Â¥7aºuKyÕ6Ön×
@fB�»¬1,KqÑ�3¸¹63¸B(Ë�ÒRÓ:ÔfÔªÏ�Dq> Ð�-Y7#·,)4¹¸¼¬K¤3�¼�·,5¬@(C()kºuK	C�Ìª1,K�B,K	ÊfK	5�7#5hK�La3¸¼�»¬K	5^3�¼^Ìª5h36»�»¬K	B�Ìª36»¬1
7�ÊY7f¹6),Ka-a7fB4CH»¬143¸¼J·,),¹�¼�K?º�7fBAÉkK~)4¼�K_Cy7f¼J7�ºu¹¸@(º8+�ÂÃ@a5�»h1,K�5hK�La3¸¼�»¬K	5h¼[Ìª36»¬1436B¿»¬1,K?C(K	¼¬36LaB*%
ÄO1,K#3¸B,·,),»¤5¬K	Lf3�¼W»hK�58¼[7:5hKª¼�K�»¤),·A¼�@ »h147Y»q7=ºu¹¸@2º8+�·,),¹�¼�K#3�¼[LaK�B,K	5h7:»¬K	CFÌª1,K	BH»¬1,K�¼¬K	º�@fB4C
@f·µK�587:BkCH3¸¼JÌª5¬36»�»hK�B�36BR»¬@�»¬1,K?5¬K	Lf3�¼W»hK�5_%fÐ#BÛ7fC,C,3i»h36@aB47:¹µºu@fB,È4Lf),587Y»h36@aBAºu¹¸@2º8+H3�¼�)4¼¬K	CA»¬@
ºu@aBR»¬5h@f¹Y»h1,K¤5hK	º�@fB(È4La),587Y»¬3¸@fB?@:Â(»h1,K¤¹¸@fLa3¸º�3¸B�K_7fº81 ·,3¸·kK	¹63¸B,KJ¼�»h7fLfKa%	ÄO1,K�5hK	º�@fB(ÈkLf),587Y»h36@aB
¼¬K	ÅR),K�BkºuK�3�¼J»¬1,K	5¬K�ÂÃ@f5hK#É,5h@f+aK�B¿C(@YÌªB¿36BR»¬@�»¬1,5hK�K?¼W»hK�·4¼	%(Ï�3658¼W»_-R7�¼�»h7:LaK#@:Â^»¬1,K?·,3¸·kK	¹63¸B,K
3�¼J5hK	º�@fB(ÈkLf),5hK	CIHa@fBÛºu@f½H·,¹¸Ku»h36@aBy»h1,K~@a·kK	5h7fB4C,¼q7:5hK�Ìª5h3i»¬»¬K	B¿3¸Ba»h@�»h1,K?36B,·4)(»ª5¬K	Lf3�¼W»hK�58¼%H
»¬14K=Ìª5¬36»¬K=7fºu»¬3¸@fB�»¬1,K	B¿»h5¬3¸LfLaK�58¼J»¬1,K=ºu¹¸@(º8+AÂÃ@f5q»h1,K=·,3¸·kK	¹63¸B,K=5hK�Lf3�¼�»¬K�58¼	%2ÄO143¸¼ª¼¬K	ÅR),K	B4ºuK
3�¼#ºu@aBa»h36B2),K_C¿)4Ba»h36¹�7:¹¸¹.»¬1,K�¼�»h7fLfK	¼ª7f5¬K?5hK	ºu@aB(È4La),5¬K_C�%
ÍUB�»¬1,K=7:Éµ@YÊfK~KuË,7:½H·,¹¸Kf-(36»O»h7f+fK	¼JÂÃ@a),5ªºu¾(ºu¹¸K	¼q»h@F5hK	º�@fB(È4La),5hK#»¬14K?·436·µK�¹¸36B4K	C�7fC,C,K�5

»¬@á7Ú·,36·µK�¹¸3¸B,K	CØ¼¬),É(»¬587fºu»¬@a5	%�$Ù3i»h1,@f),»H½H@a5¬·,1436B,L�36»F»87:+fK_¼H7:B 7aC,C(36»¬3¸@fB47f¹q»¬1,5hK�K�ºu¾RÀ
ºu¹¸K	¼#»¬@Hß4)k¼�1�»h1,K�·,3¸·kK	¹63¸B,K�7fB4C�»¬1,5hK�KFºu¾(ºu¹¸K	¼O»h@A5¬K�È4¹¸¹*3i»�H41,K	B4ºuKF7�»¬@:»87:¹*@fÂ�»¬K�B¨º�¾(ºu¹¸K	¼
7:5hK¿B4K�K	C,K	Cä»h@Ú·µK�5¬ÂÃ@f5h½ »h1,KÛ5¬K_ºu@fB,È4Lf),587Y»h36@aBá7:B4Cä»h@ÚÉµK�La36B ·,5¬@(C()kºu3¸B,LÚºu@a5¬5hK	ºu»�5hKuÀ
¼¬),¹i»8¼�%�ÄO1,Ky½H@f5h·,1,3¸B,L�»hK	º81,B,3�ÅR),KA»h1,K�5hKuÂÃ@a5¬KA3¸½H·,5¬@YÊaK	¼?»h1,K¿5hK	º�@fB(È4La),587Y»¬3¸@fBÚ»¬3¸½HK¿É2¾
Ó(%�JÚ»¬3¸½HK	¼�H¤Ä�7fÉ,¹¸K�Ö�¼�)4½�½A7f5¬3�¼�K_¼F»¬1,K_¼�K�5hK	¼¬),¹6»h¼	%JIJ¹6K_7:5h¹6¾á»h1,K�1,3¸Lf1,K	5H»¬1,K¨C,K�Lf5hK�KÛ@:Â
·,3¸·kK	¹63¸B,3¸B,L4-a»¬14K#¹¸7f5¬LaK�5�»h1,K�3¸½H·,5¬@YÊaK�½HK�BR»[»h147Y»Jº	7:BAÉµK#@fÉ,»h7:3¸B,K_CH)4¼�3¸B,L=»h1,K#½H@f5h·,1,3¸B,L
»¬K_º81,B,3�ÅR),Kf-4¼¬3¸B4ºuK 36»ª»h7:+aK	¼O½H@f5hK=ºu¾(ºu¹¸K	¼q»h@HK�ÊY7fº�)47Y»hK 7fB4C�»¬@H5hKuÈ4¹¸¹�»¬14K?·436·µK�¹¸36B4Kf%

K �R�ML�NO�R� ]�Z	V=P2Q�SWbcXadäV=Z	SWPa�RbcXRdÇQ	XRw|XaZ_Xa�¥V=Z�SWPR�RbcXad¨SWNh�8Z_Xf�2d_`fS�Q�TWbcZ_XïZ	\�QÚPRbcP(N8jcbcXRNnw
Q_wawaNhS¤bcXYTWZ=Q?PabiP(NhjibcXaNnwFsU`a�aTUS�Q	�¬TWZ	Sn��P#Q	�|bis�sU�aZ	SUT�\�Z�S�R;XRZ�TqQ�PRPajibc�nQ��RjcN�Sf�

záb¢TW�HV=Z�SWPR�abiXad záb¢TW�RZ	`aT�V=Z�SWPR�RbcXad
T X:`aV?�(NhS�Z	\*�h�f�8jcN8s�U T X:`RV~�(NhS�Z�\*�h�f�8jcN8s�U

VJN8�hZ_Xa�Rd_`fSWNª�.bcd_`aSWNXW	Q~TWZ=�.bcd_`fSWNXW	� } P/Q	�
VJN8�hZ_Xa�Rd_`fSWNª�.bcd_`aSWNXW��FTWZ=�.bcd	`aSWNXW	� l P/Q	�
VJN8�hZ_Xa�Rd_`fSWNª�.bcd_`aSWNXW��OTWZ=�.bcd_`fSWN/W_w l P/Q	�
VJN8�hZ_Xa�Rd_`fSWNª�.bcd_`aSWNXW	Q~TWZ=�.bcd_`fSWNXW_w P/Q	� Y
Z�biV=NJTWZC[2`asU�HQ	XRw�SWNh�Rjcj4TW�aNªPRbcP(N8jcbcXRN P/Q	� «
ZµZ	T�Q�j4SWN8�hZ_Xa�Rd_`fS�Q�TWbcZ_XHTWbcV=N Y lno
xfP(N8Nnwf`RP�\¦Q��hTWZ	S }Y� \ l



]ò¶�°(¯,³X^[é�æ�¶Wç=è^é¬¶�®#èB*

Ð�B|7fC(ÊY7fBa»87:LaKA@:Â�7fC,@f·(»h36B,LÇ7¨·,3¸·kK	¹63¸B,KÛ¼W»h5¬)4ºu»¬),5hK¿3�¼=»h1,K¿K_7f¼¬Ky@:Â#½A7f·,·,3¸B,LÇ7�¹�7:5hLfK
Ê23¸5�»h)47:¹q·,3¸·kK	¹63¸B,KÛ@fBR»¬@Ú7Ç¼�½A7f¹6¹q·,12¾(¼�3�º�7f¹J·,3¸·µK�¹¸36B,Ka% ) ),5�7f·,·,5h@a7aº81�3¸B2Êf@a¹6ÊaK	¼=ÂÃK	K	C(3¸B,L
É47aº8+ ·k7:5¬»¬3�7:¹?5¬K_¼�),¹6»h¼¿»¬@|»¬1,K�·,12¾(¼�3�º�7f¹�·,3¸·µK�¹¸36B,K�Ìª1,3�º81ò½H@f5h·,14¼¿ÉkK�»WÌJK	K�B C(3iâ.K�5hK�BR»
¼¬K	ºu»¬3¸@fB4¼O@fÂ�»h1,K�Ê23¸5�»h)47:¹�·,3¸·µK�¹¸36B,Ka%µÄO14K=·kK	5�ÂÃ@a5¬½A7:BkºuK @:Â�¼¬)4º81�7A¼�¾(¼�»¬K�½ º�7fBÛ@fÂ¦»¬K	BÛÉµK
K	B,147:BkºuK	C�É2¾¿7�»¬K	½H·k@a5h7f5¬¾y¼�»¬@a5h7fLfK_?¥Ï�36La),5hK#Þ`Du-47f¼OÌqK=¼�147f¹6¹*C,3¸¼hºu)4¼h¼O¹�7Y»¬K	5	%
'*K�»�)4¼�ÉµK�Lf3¸B�Ìª36»¬1�7fB=KuË,7:½H·,¹¸Kfà	»¬14K¤½A7:·,·436B,L�@:Â47#¼¬3iË2ÀU¼W»87:LaK[ÊR3¸5¬»¬)47f¹f·,3¸·kK	¹63¸B,Kq@fBR»¬@

7Û»h1,5¬K	KuÀU¼W»87:LaKF·,12¾(¼¬3¸º	7:¹�·,3¸·µK�¹¸36B,Ka?¥Ï�36La),5hK#Þ`Du%^ÄO1,KHÈ458¼W»=»h1,5hK�Ky¼�»h7:LaK	¼ @fÂq»h1,KAÊ2365¬»¬)k7:¹
·,3¸·µK�¹¸36B,K�7f5¬K¿»¬3¸½�K�À£½F),¹6»¬3¸·,¹6K�Ë(K	CÝÌª36»¬1 »¬14K�¹�7f¼�»F»h1,5hK�K�¼W»87:LfK_¼�%�Î�@a5¬·,1436B,LÇ3¸¼�)4¼¬K	CÝ»¬@
5hK�·,¹�7fº�K~@aB,K=@:Â�»¬1,K »WÌq@H·,3¸·kK	¹63¸B,K�ºu@aB(È4La),5h7:»¬3¸@fB4¼qÉ2¾A»h1,K=@:»h1,K�5_%
ÄO1,3�¼�C(K_¼�3¸LfB�@f·µK�587Y»hK	¼=7f¼=¼¬1,@YÌªBÇ36BáÏ�36La),5hK#Þ4%^/�@:»hKF»h147Y»=»h1,KA·,12¾(¼�3�º�7f¹[·,3¸·kK	¹63¸B,K

@a·kK	5h7:»¬K	¼H3¸Bï»WÌJ@ä½H@(C(K	¼	à[»h1,KcbWÈk¹6¹ed�½�@(C(KÇ7:B4C|»¬1,KfbWÂÃK�K_C(É47aº8+�dÇ½H@(C(Kf%JÍUB »h1,K�È4¹¸¹
½H@(C(Kf-4»¬1,K�È45h¼�»�·,3¸·µK�¹¸36B,K�¼W»87:LaK=3¸¼#º�@fB,B4K	ºn»hK	CÛ»h@A»¬1,K�KuË2»¬K	5¬B47f¹*3¸B,·,)(» 7:B4C�C,7:»h7A¼�»h7f5�»
È4¹¸¹¸36B,L¿),·�»¬1,K�·,36·µK�¹¸3¸B,Kf% ) B4ºuK=»h1,K�·,3¸·µK�¹¸36B,KF3¸¼ªÈ4¹6¹¸K	C�)4·*-k·k7:5¬»¬3�7:¹�5hK	¼¬),¹i»8¼#Ìª3¸¹6¹�K�½HK�5hLfK
7fB4CÝÌª3¸¹6¹ªÉµK�¼W»h@f5hK	C|36B »¬1,KÛ»hK�½H·k@a5h7f5¬¾á¼�»¬@a5h7fLfKf%�$Ù1,K	Bï7f¹6¹O3¸B,·,)(»¿C,7:»h7Ç147�ÊfK�ÉkK	K�B
·,5h@(ºuK_¼¬¼¬K	C�É2¾�»¬1,K�È45h¼�»�»h1,5¬K	K~¼�»h7fLfK	¼¤@:Â.»¬14K�Ê2365¬»¬)k7:¹µ·,36·µK�¹¸3¸B,K�@a5¤Ìª1,K	BA»¬1,K�»¬K	½�·µ@f587:5h¾
¼�»¬@a5h7fLfK�3�¼OÂÃ),¹¸¹£-(»¬1,K=·436·µK�¹¸36B4K�Ìª36¹¸¹�@f·µK�587Y»hK 36BÛ»¬14K ÂÃK�K	C,É47fº8+y½H@(C(Ka%
$Ù1,K	B�7fB¿å.ÀU¼W»87:LaK~·,12¾(¼¬3¸º	7:¹.·,3¸·kK	¹63¸B,K?È458¼W»#¼�»h7:5¬»h¼q3¸B¿»h1,K ÂÃK�K_C(É47aº8+A½�@(C(Ka-(3i»8¼qÈ458¼W»

¼�»h7fLfK?Ìª36¹¸¹�ÉkK=5hK	º�@fB(ÈkLf),5hK	CH»h@HÉkK_ºu@f½HK?»¬14K_?¥å(gÙÖ�DUÀ;»h1Û¼�»h7fLfK?@:Â^»h1,K Ê2365¬»¬)47f¹�·,3¸·kK	¹63¸B,K
?;Ï�3¸Lf)45¬K#ÞaÉhDn%�ÐªÂ¦»¬K	5�5hK	ºu@aB(È4La),5h7:»¬3¸@fB¨3�¼=ºu@a½H·,¹6K�»¬K_CÇ3¸BÇ»¬1,KHÈ458¼�» ·436·µK�¹¸36B4Ky¼W»87:LfKa-�3i»�3�¼
·,5h@YÊ23¸C,K	C�Ìª3i»h1y»h1,K�·47f5�»h3¸7f¹45hK	¼¬),¹6»h¼[ÂÃ5h@f½!»¬14K#»¬K	½H·k@a5h7f5¬¾H¼W»h@f587:LaKf%:$Ù1,K	BA»¬14K~ºu@a½H·,)(À
»87Y»¬3¸@fBF3¸¼[º�@f½H·,¹¸Ku»hK	C�-�»h1,Kª¼�K_ºu@fBkC�¼�»h7:LaKJ@fÂ4»h1,KO·,12¾2¼¬3�º�7:¹2·,3¸·µK�¹¸36B,KOÌª3¸¹6¹(ÉµKO5¬K_ºu@aB(È4Lf)45¬K_C
»h@�ÉkK_ºu@a½�K#»¬1,Ki?¥åjgÚÓkDÁÀ£»¬1A¼�»h7fLfKª@:Â�»h1,K#Ê23¸5�»h)47:¹k·,36·µK�¹¸3¸B,K�?;Ï�3¸Lf)45¬K#ÞRº�Du-a7:BkCA¼�@=@aB*%aÏ4@f5
»h1,KJK�Ë,7:½H·,¹¸K�36B�Ï�36La),5¬K�Þ4-_K�ÊfK	BR»¬)47f¹6¹¸¾?»¬1,KJ·47:5¬»¬3�7:¹R5¬K_¼�)4¹i»8¼^Ìª3¸¹6¹aß4@YÌä»h1,5¬@a),Lf1�»¬1,KJ·,12¾2¼�À
3�º�7f¹�·,36·µK�¹¸3¸B,K�ºu@aB(È4Lf)45¬K_Cy»h@�ÉµK »¬14K=¹¸7a¼W»ª»h1,5¬K	K ÊR3¸5¬»¬)47f¹�·,36·µK�¹¸3¸B,K�¼W»87:LaK	¼	?¥Ï�3¸Lf),5hK#ÞRClDn%
$Ù1,K	Bá»¬1,K¿ÊR3¸5¬»¬)47f¹�·,3¸·kK	¹63¸B,Ky147a¼=ÉµK�K�B|K�½�)4¹¸7:»¬K	C�@aB4ºuKa-�»¬1,K¿5¬K_¼�),¹6»�Ìª3¸¹6¹q¼W»87:5¬»=»¬@

K	½�K	5¬LaKy7Y»=»h1,KyKuË2»hK�5hB47:¹�@a)(»¬·4)(»	%�$Ù1,K�BáB4K�Ì C,7Y»87�º�7fBáÉkK¿7aº�º�K�·(»hK	C�-�»h1,K¿·41R¾(¼¬3¸º	7:¹
·,3¸·µK�¹¸36B,K¿Ìª36¹¸¹�@f·µK�587Y»hKH36BäÈ4¹¸¹�½H@(C(K¿7fLa7:3¸Bä7:B4C�Ìª3¸¹6¹�½H@a5¬·,1äÉ47aº8+�»¬@�»h1,KAÈ458¼�»=»¬1,5hK�K
Ê23¸5�»h)47:¹�·,3¸·µK�¹¸36B,K�¼�»h7fLfK_¼�%(/#@f»¬K »h147Y»#7fC,K	ÅR)47Y»hK?ß4@YÌëº�@fBR»¬5h@f¹.3�¼OB,K	º�K	¼h¼¬7f5¬¾H»h@H¼�»¬@a·¿»h1,K
K�ËR»hK�5hB47:¹R3¸B,·,)(»[Ìª1,3¸¹6Kq»h1,KJ·436·µK�¹¸36B4Kq3�¼�@f·µK�587Y»h36B4L�3¸B�ÂÃK�K_C(É47aº8+=½�@(C(Ka%YÄO1,KOB,KuË2»[¼�K_ºn»¬3¸@fB
Ìª3¸¹6¹.C(K_¼¬º�5¬3¸ÉkK�»¬1,K~)4¼¬K�@:Â.»h1,K�»hK�½H·µ@f587:5h¾F¼�»¬@f587:LaKO»¬@F@f·(»h36½H3�¼�K~·,36·µK�¹¸3¸B,K~·µK�5¬ÂÃ@f5h½A7:B4º�Kf%

m è+n�ç=±�°o^�°FprqJ¯(±�°o^�î�è

Ï�3¸5h¼�»	-aB,@:»hK#»¬1k7Y»¤36Â�»¬1,K~·,12¾(¼�3�º�7f¹4·,3¸·kK	¹63¸B,K~@fB,¹¸¾�¼¬),·,·µ@f5¬»h¼¤Lf¹¸@fÉ47f¹,5hK	ºu@aB(È4La),5h7:»¬3¸@fB*-�»h1,K
»hK�½H·k@a5h7f5¬¾y¼�»¬@a5h7fLfK ¼�14@YÌªB�3¸B�Ï�3¸Lf)45¬K#ÞA3�¼OB,K	K	C(K_C¿»h@A1,@f¹�C�·47:5¬»¬3�7:¹�5hK	¼¬),¹6»h¼OÌª1,3¸¹6K »h1,K
K	Ba»h365hKª·,3¸·kK	¹63¸B,K#3�¼�ÉµK�3¸B,L=5hK	º�@fB(È4La),5hK	C�%YÍÁÂ.»¬14K#·,3¸·kK	¹63¸B,K~º	7:BHÉµK#·47:5¬»¬3�7:¹¸¹¸¾�5¬K_ºu@aB(È4Lf)45¬K_C
7:» 5h),BÇ»¬3¸½HKf-�»h1,K�B�»¬14KH»¬K�½H·µ@f587:5h¾¨¼W»h@f587:LaK�3�¼=B,@:»=B,K_ºuK_¼¬¼h7:5h¾¨7f¼~»¬14KA·,36·µK�¹¸3¸B,KA3i»8¼�K	¹iÂ
º	7:BÛ·,5¬@YÊ23�C(K ¼W»h@f587:LfK?@:Â�·47f5�»h3¸7f¹µ5hK	¼¬),¹6»h¼	%

s#@YÌqK�ÊaK�5_-�7Û¼¬½A7:¹¸¹�»¬K�½H·µ@f587:5h¾¨¼W»h@f587:LaKFÌª3¸¹6¹[5hK	¼¬),¹6»=36B�ÂÃ5hK	ÅR),K�BR»=5hK	ºu@aB(È4La),5h7:»¬3¸@fB*-
¼¬36BkºuK¨»h1,Kä·,12¾(¼�3�º�7f¹~·,3¸·µK�¹¸36B,K�147a¼¿»h@ @a·kK	5h7:»¬KÇ36B-bWÂÃK�K_C(É47aº8+�dÝ½�@(C(Kt?¥¼¬K�K�·,5hK�Ê23¸@f)4¼
¼¬K	ºu»¬3¸@fBhDH@aB4ºuK�»h1,K¨»hK�½H·µ@f587:5h¾ ¼�»¬@f587:LaK�3¸¼yÂÃ),¹6¹£%¤ÍÁ»ÛÌª36¹¸¹�5hK�½A7f36BÙ3¸BØ»¬1,KfbWÂÃK�K_C(É47aº8+�d
½H@(C(K�)4Ba»h36¹.@a)(»¬·,),»h¼q7:5hK#5¬K_7fC(¾HÌª1,3�º81yÌª3¸¹6¹k»¬14K�ByÂÃ5hK�K~),·¿¼¬·47fº�K#ÂÃ@a5�ÂÃ),5¬»¬1,K	5O36B,·4)(»h¼	%aÍÁÂ
»h1,K=ºu@f½FÉ,3¸B,K	C�¼W»h@f587:LfK~36B¿»¬1,K ·,3¸·µK�¹¸36B,K�7fB4CA»h1,K?»¬K	½�·µ@f587:5h¾A¼W»h@f587:LaK�3�¼J¹�7:5hLfK~K�B,@a),Lf1



f

3

uf


2

v

(a)


Temporary

w

Storage


f

x
4
 f


x
3

uf


x
2


(b)


Temporary

Storage

y

f
4
 f
3

uf
5


(c)


Temporary

Storage

y

f
4
 f
6
f
5


(d)


Temporary

w

Storage


f

x
1


ÿ���� �{zµ�}| V~`RjiQ�TWbcXad=Q sUb¢§f�¥sÁT�Q�d_N#�:bcSUTW`RQ	jkPRbcP(N8jcbcXRN��~
���
�
�
����{�ª`RsUbcXRd�Q?TW�fSWN8Nh�¥sÁT�Q	d	N�Pa�Y�asUbc�nQ�j
PRbcP(N8jcbcXRN	�MZ��aN?PRbcP(N8jcbcXRN?bis#bcXyTW�RN~�Rjcj^V=Z:wfN~\¸Z	S~x:TWNhP T Q�U¬eµQ�X2wyb¢T#bisªbcX¿\�N8Nnwf�2Q����AV=Z:wfN~\�Z�S
x:TWNhPRs T �FUJTWZ T w`U¬�hZ��RN=�8Z	X:TUSWZ	j^TWZFTW�RN=sÁ¡�b¢TW�¬��TW�2Q�T�sUN8jcN8�¬TWs#TW�aN=Nh§:TWNhSWX2Q�j�Z�S#TW�RN?\¸N8Nnwa�RQ	���
wRQuT�Q?bcs�XRZ	T¤sU�aZu¡�X4�



»h@Ûº�@fBR»h7f36BÚ7f¹6¹�3¸B,·,)(»�C,7:»h74-k»h1,K�BÇK	7aº81ÚÊ2365¬»¬)k7:¹�·,36·µK�¹¸3¸B,KA¼W»87:LfKFÌª36¹¸¹�@fB,¹¸¾�B,K	K	C�»h@�ÉµK
K	½�),¹�7Y»hK	C�@fB4º�Kf%ks~7�Ê236B,L=¼¬)(Æyºu3¸K�BR»�»hK�½H·k@a5h7f5¬¾F¼W»h@f587:LfKq3�¼[·47:5¬»¬3�ºu)4¹¸7f5¬¹¸¾�3¸½�·µ@f5¬»h7fBR»[ÂÃ@f5
·,3¸·µK�¹¸36B,K_¼�Ìª143¸º81¨5hK	ÅR),3¸5hK�7y¹¸@fB,L¿5¬K_ºu@fB,È4Lf),587Y»h36@aBÛ»¬3¸½�Ka-µ¼¬3¸B4ºuKF3i» ÌJ@a),¹�C�ÉkKHC(K	¼¬3¸5h7fÉ,¹6K
»h@�½H3¸B,3¸½�3�¼¬K »¬1,K ÂÃ5hK	ÅR),K	B4ºu¾y@fÂ�5hK	º�@fB(ÈkLf),587Y»h36@aBAÂÃ@f5O»h1,K	¼¬K=·,3¸·kK	¹63¸B,K	¼	%
'*K�»�)4¼[B,@YÌØºu@aB4¼¬3¸C(K	5�C(36âµK	5¬K	Ba»�ÌO7�¾(¼�@:Â.36½H·,¹¸K�½HK�BR»h36B,L »h1,Kª»hK�½H·k@a5h7f5¬¾�¼�»¬@a5h7fLfKa%_ÍÁÂ

7A¹�7:5hLfK=7f½�@a),BR»�@:Â�»hK�½H·k@a5h7f5¬¾Û¼W»h@f587:LaK=3¸¼�5¬K_Åa)4365hK	C�-,»¬1,K	B¨KuË2»¬K	5¬Bk7:¹*½HK�½H@a5¬¾�º�7fBÛÉµK
)4¼¬K	C8H(@:»¬14K�5hÌª3¸¼¬K~@aB(ÀUº81,36·Û5hK�Lf3�¼�»¬K�58¼J@f5OK�½FÉkK_C,C(K	CÛ½HK�½H@a5¬3¸K	¼qÌª36»¬1,3¸BÛ»¬1,K=Ï�DJ> Ð ½A7�¾
ÉµK�¼¬)(Æyºu3¸K�BR»	%2Ð�¼¤KuË(·,¹�7:3¸B,K	CA7fÉk@YÊaKf-Y·,3¸·kK	¹63¸B,K_¼J¼¬),·,·µ@f5¬»¬3¸B,L�587:·,3�C�5¬K_ºu@aB(È4Lf)45h7:»¬3¸@fBHº�7:B
7:âµ@a5hCy7�¼¬½H7f¹6¹µ»hK�½H·k@a5h7f5¬¾A¼�»¬@a5h7fLfKf%a$Ù1,K�B�»¬143¸¼O147f·,·µK�B4¼	-R»¬1,K?ÂÃK�K_C(É47aº8+Hº�@fB,B4K	ºn»h36@aB4¼
º	7:ByÉµK�½A7fC,K�K�BR»h365hK�¹¸¾H@fB(ÀUº81,3¸·*-f·µ@a¼h¼�3¸É,¹¸¾H)4¼�3¸B,LFLf¹¸@fÉ47f¹kºu@aB,B,K_ºn»¬3¸@fBk¼�3¸By»¬14K~Ï�DJ> Ðë¼�@
»h147Y»[@f),»¬·,)(»[C,7:»h7�ÂÃ5¬@a½&»¬1,Kq¹�7f¼�»�¼�»h7fLfKOº�7:BFÉkKqÂÃK_C�É47aº8+?»¬@?»¬1,KqÈ458¼�»�¼�»h7fLfK¤3¸BF»¬1,KqÂÃK�K_C2À
É47aº8+¿½H@(C(Kf%.>?¹6@aÉ47:¹�ºu@aB,B,K	ºu»¬3¸@fB4¼~7:5hK=·,5h@YÊR3�C(K_C�3¸B�½H@a¼�»~Ï�DJ> Ð~¼%H.¼�)kº81�º�@fB,B4K	ºn»h36@aB4¼
º	7:B�»¬1,K	½H¼¬K�¹¸ÊfK_¼OÉkK=·436·µK�¹¸36B4K	C�»¬@AK	B4¼�)45¬K 1,3¸Lf1Û·kK	5�ÂÃ@a5¬½A7fB4ºuKa%
Ð#B4@:»¬14K�5HÌq7�¾ä@fÂ#36½H·,¹¸K�½HK�BR»h36B,Lä7Ç·,12¾2¼¬3�º�7:¹q·,3¸·kK	¹63¸B,KÛÌª3i»h1 ¹¸36»�»¬¹¸KÛ@f5�B,@Ú»hK�½H·µ@:À

587:5h¾¨¼W»h@f587:LaK�3�¼?»¬@�·47:5¬»¬36»¬3¸@fBÇ»¬14KA·,12¾2¼¬3�º�7:¹�·,3¸·µK�¹¸36B,KA3¸BR»¬@�147f¹iÂW-*7fB4C'bWÂÃ@f¹�CodÛ@fB4K�1k7:¹6Â
@fÂq»h1,Ky·,3¸·µK�¹¸36B,K¿@fBR»¬@�»h1,K¿@f»¬1,K	5�147:¹6ÂªÉ2¾Ç3¸BR»¬K�5h¹¸K	7�Ê236B4L�»h1,K¿º�@f½H·k@aB,K�BR»8¼@?¥Ï�3¸Lf),5hKCJ�Dn%
ÄO1,3�¼ ½HKu»h1,@(C�7�Êa@f3�C,¼~Lf¹¸@fÉ47f¹�º�@fB,B4K	ºn»h36@aB4¼ 7Y» »¬14KAKuË(·kK	B4¼¬K�@fÂJ5hK	ÅR),3¸5¬3¸B,L�7:B�KuÆyºu3¸K�BR»
3¸BR»¬K�La5h7:»¬3¸@fB�@:Â�B,@fB(ÀÁB,K	36La1RÉµ@f)45¬3¸B,L�K	¹6K	½HK�BR»h¼ª3¸B�7�·,36·µK�¹¸3¸B,K�¼W»h5¬)kºn»¬)45¬Ka%

f
1
 f
2


f

�
3

�

ÿ���� �%�4� �ò\¸Z_jiwaNnw���NhSWsUbcZ_X�Z	\[TW�RN~PR�Y�fsUbc�nQ	j^PRbcP(N8jcbcXRN=bcX��.bcd	`aSWN#Y_Qfeµ¡��abc�¬�ÛwaZYN8s#XRZ�T#�2Qn��N
TWN8V=P(Z	S�QuSU��sÁTWZ	S�Q	d	N�Q	X2wFQn��Z_biwas�`asUbiXad d_jcZ	�2Q	jk�8Z_XaXRN8�¬TWbiZ	XRs8�

]ò¶�°(¯,³X^[é�æ�¶Wç=è^é¬¶�®#èB*ä±¤®�,ó¶�é�¶¬®/.10�243E3!æ��Ç­�q�pX*a¯2èBn

ÄO1,KJÊ23¸7fÉ,36¹¸36»W¾?@fÂ4Ê2365¬»¬)k7:¹R·,36·µK�¹¸3¸B,K	¼�147a¼^ÉµK�K	BFC(K	½�@aB4¼�»¬587Y»¬K_C É2¾�7�DqIJÍ�Éµ@a7f5hC=¼¬),·,·4¹63¸K	C
É2¾¨Ñ~36¹¸36B,Ë��~K�ÊaK�¹¸@f·,½HK�BR»�IJ@a5¬·µ@f587Y»h36@aB*-.Ìª1,3¸º81áº�@fBR»h7f36B4¼=7ÛÑ~36¹¸36B,ËäÒRÓ(Ö	Ò�@f5�7ÛÑ~36¹¸36B,Ë
ÒRÓ:Ò:Þ¨C,K�Ê23¸º�K�7fB4CäÂÃ@f)45�G:À£É,36»FÌª3�C(K�½�K	½H@f5h36K_¼�@f5hLa7fB,3�¼�K_CÇ3¸BR»¬@Ú»WÌJ@¨Ék7:B,+(¼ÛÕ ��×£%��¤7aº81
É47fB,+A@:Â�½HK�½H@f5h¾yº�7fB¿ÉµK�7fº�º�K	¼h¼�K_CHÂÃ5h@f½ K	3i»h1,K�5O@:Â�»¬1,K?»WÌq@�¼¬K�·k7:587Y»¬K 7fC4C(5¬K_¼¬¼JÉ,)4¼h¼¬K	¼
?;Ï�3¸Lf)45¬K�Ò`Dn-^7fB4CÇK	7fº81Ç@:Âq»¬1,K�ÂÃ@a),5=½HK�½H@f5h36K_¼=º�7fBÚÉµKyºu@fBR»h5¬@a¹6¹¸K	CÚ36B4C,36Ê23�C()47:¹¸¹¸¾f%^ÄO1,3�¼
½HK�½H@a5¬¾ 7:58º81,36»¬K	ºu»¬),5hK¤7f¹6¹¸@YÌ#¼*½F),¹i»h36·4¹6Kq½H@2C,K	¼�@:Â,@f·µK�587Y»h36@aB »¬@~ÉkKq¼�K�»�ÀÁ),·�É2¾=¼�K	¹6K_ºn»¬3¸B,L
½F),¹i»h36·4¹6K�Ë2K	5h¼ª7fB4C�É,)4¼#¼¬Ìª3i»8º81,K	¼qÂÃ@a5Oß4@YÌëº�@fBR»¬5h@f¹.3¸BÛ»¬1,K�C(K_¼�3¸5hK	C�½H7fB,B,K	5	%
ÄO1,3�¼~¼¬¾(¼W»hK�½ ·,5h@YÊR3�C(K_¼#7Hß4K�Ë23¸É,¹¸K�·,¹�7Y»¬ÂÃ@f5h½öÂÃ@a5�3¸½H·,¹6K	½HK�BR»¬3¸B,LyÊ23¸5�»h)47:¹�·,36·µK�¹¸3¸B,K	¼	%

) B,Kq·µ@a¼h¼�3¸É,3¸¹636»W¾=3¸¼�»h@~)4¼¬Kq»¬1,KJ»WÌq@~½HK�½H@a5¬¾=É47fB,+(¼*»h@ ·,5¬@YÊ23�C(K�»h1,Kq»¬K	½�·µ@f587:5h¾=¼W»h@f587:LaK
?;Ï�3¸Lf)45¬K#Þ�DqÂÃ@f5?7AÊ2365¬»¬)k7:¹^·436·µK�¹¸36B4Kf%.D[7:5¬»¬3�7:¹�5hK	¼¬),¹i»8¼�º	7:B�ÉµK�¼W»h@f5hK	C�3¸BR»¬@y@aB,K�½HK�½H@f5h¾
É47fB,+.-¤7:BkC|»h1,K�¾Øº�7fBØÉkK¨)k¼�K_CØ¹¸7:»¬K�5¿Ìª1,K�Bï»¬14KÚÏ�DJ> Ð 147a¼AÉµK�K�BÙ5hK	º�@fB(ÈkLf),5hK	C|»¬@



8

SRAM


8

SRAM


8

SRAM


8

SRAM


PCI Bus


19


East Data


17


East Address


West Address


Bank 2

�

Bank 1


West Data


32


32


Mezzanine Board Connectors


65


Xilinx 6216 or

�

6264

�

Xilinx 4013E

(PCI Interface)

�

ÿ���� ���4� ©JbcjibcXf§H«_}	o_o � ]�g�sÁ�fsÁTWN8VH�

3¸½�·4¹6K	½�K	BR»¿7�C,3iâ.K�5hK�BR»y5hK�Lf3¸@fB @:Â~»¬1,K�Ê23¸5�»h)47:¹ª·,3¸·µK�¹¸36B,Ka%¤Ð#B4@:»¬14K�5A·µ@a¼h¼�3¸É,3¸¹636»W¾Ý3�¼�»¬@
)4¼¬K?»¬1,K=@aB(ÀÁº81436·Û5¬K	Lf3�¼W»hK�58¼¤@fÂ^»h1,K=Ñ�3¸¹63¸B(Ë�ÒaÓ:ÔaÔ�Ï�DJ> Ð »h@H36½H·,¹¸K�½HK�BR»ª»h1,K »¬K	½�·µ@f587:5h¾
¼�»¬@f587:LaKf%:ÍÁÂ*5hK�La3¸¼�»¬K	5h¼�@f5¤La¹6@aÉ47:¹kºu@fB4B,K	ºu»¬3¸@fB4¼J7:5hK�7Y»O7=·,5hK�½H36)4½Û-a»¬14K#ÂÃ@f¹�C(K_Cy¼W»h5¬)kºn»¬)45¬K
?¥Ï�3¸Lf),5hKCJ�Dª½A7�¾�·,5h@YÊfK=»h@�ÉµK�7fBÇ7f·,·kK_7:¹¸36B4L�7:¹6»¬K	5h7:»¬3¸ÊfK�3¸BÚ3¸½H·,¹¸K�½HK�BR»¬3¸B,L�7y·,12¾(¼¬3¸º	7:¹
·,3¸·kK	¹63¸B,Ka%

qO³�n6n�^�°Fp

ÄO1,3�¼*·47f·kK	5*3¸Ba»h5¬@(C()kºuK	¼.½H@a5¬·,1436B,Lk-�7:B K�âµK_ºn»¬3¸ÊfK�»hK	º81,B43¸ÅR),K[ÂÃ@a5*5hK	ºu@aB(È4La),5¬3¸B,Lq·,3¸·kK	¹63¸B,K	¼	%
$�K=KuË(·,¹�7:3¸B¿1,@YÌó½H@a5¬·,1436B,LHº�7fB�ÉµK=7:·,·4¹63¸K	C¿»¬@H¹¸36B,K_7:5ª7:BkC¿½HK	¼¬1Û·,36·µK�¹¸3¸B,K	¼ª7:»OÌq@f58C2À
¹¸K�ÊfK	¹(7:B4CFÉ,36»�ÀÁ¹6K	ÊfK�¹£-Y7:B4CF1,@YÌÝ36»�º�7fB�ÉµKq3¸½H·,¹¸K�½HK�BR»¬K_C�3¸B�Ñ�3¸¹63¸B(ËFÒRÓ:ÔfÔ~Ï�DJ> Ð »¬K_º81,B,@f¹6À
@fLa¾f%2$�K 7f¹¸¼¬@HC(K	¼hºu5h36ÉµK~»¬1,K ½A7:·,·436B,LH@fÂ^¹¸7f5¬LaK~Ê23¸5�»h)47:¹.·,3¸·µK�¹¸36B,K_¼O@fBR»¬@H¼¬½H7f¹6¹.·,12¾(¼¬3¸º	7:¹
·,3¸·kK	¹63¸B,K_¼�-47fB4CÛ1,@YÌó»h1,K=5hK	¼¬),¹i»h36B4L�3¸½H·,¹¸K�½HK�BR»h7:»¬3¸@fB4¼ªº	7:BÛÉkK	B,KuÈ4»#ÂÃ5¬@a½ ½H@f5h·,1,3¸B,L4%
IJ),5h5¬K	BR»�7:B4C�ÂÃ)(»h),5¬K�ÌJ@a5¬+y3¸B4º�¹6)4C,K	¼#K�Ë2»¬K�BkC(36B4LH»¬1,K�¼hºu@a·kK=@fÂ[½�@a5¬·41,36B4LH»¬@yºu@YÊaK�5

ÊY7:5h36@a)4¼ª7:58º81,36»¬K_ºn»¬)45h7f¹k»hK�½H·,¹�7Y»hK	¼�H(»¬1,3�¼ªK�ËR»hK�B4¼¬3¸@fBÛÌª36¹¸¹*K�Bk7:É,¹¸K )4¼O»¬@H½H@f5h·,1ÛÉkK�»WÌJK	K�B
·,3¸·kK	¹63¸B,K_¼ªÌª3i»h1�C(3iâ.K�5hK�BR»ªB2),½�ÉµK�5ª@fÂ�·,3¸·µK�¹¸36B,K�¼�»h7fLfK_¼�-2@f5q»h@�½H@a5¬·,1Û7�¹63¸B,K	7f5ª·,3¸·kK	¹63¸B,K
3¸Ba»h@�7�»¬5hK�K�ÀÁ¼¬147f·kK_Cy7:58º81,36»¬K	ºu»¬),5hKf%2Ï,5hK	ÅR),K	BR»¬¹¸¾F»h1,K�5hK 7:5hK�½�)4¹i»h36·,¹¸K Ìq7�¾(¼¤@:Â^½H@f5h·,1,3¸B,L
ÉµKu»WÌqK�K�BïC(K	¼¬3¸LfB4¼	-�7fB4Cá36»�Ìª3¸¹¸¹qÉµKÛ36½H·µ@f5¬»h7:BR»F»¬@ÚK	ÊY7:¹¸)47Y»hKy»¬14K¿»h5h7aC(KuÀÁ@:â�¼�3¸B2Êf@a¹6ÊaK	C�%



ÄO1,K¿)4¼�KA@fÂª¹¸7fB,Lf)47fLfK_¼=¼�)4º81á7a¼�<ª),É2¾ïÕ ÓY×q7:BkC���s:�?' Õ �Y×JÂÃ@f5�½H@(C(K�¹¸¹¸36B,LÚ147:58C(ÌO7:5hK
½H@f5h·,1,3¸B,L¨3�¼H7:¹�¼�@ÚÉkK	36B,LÇKuË(·,¹¸@f5hK	CIH�ÌqK¿KuË(·µK	ºu»�¼¬)4º81ÝÌq@f5h+Ú»h@Ú5hK	¼¬),¹i»�36B|»¬K_º81,B,3�Åa)4K	¼
7fB4CH»¬@2@a¹¸¼�ÂÃ@f5O7:)(»h@f½A7Y»h36B,L�»¬1,K~36½H·,¹¸K�½HK�BR»87Y»¬3¸@fB�@:Â*½H@f5h·,1,3¸B,L�7fB4CAÊ23¸5�»h)47:¹k·,36·µK�¹¸3¸B,K	¼	%

� ´l�O®�±+�ïéWè^²�î�è+n�è^®J¯o*

ÄO1,K�7:)(»h1,@f58¼�7f5¬K�36B4C,K�É(»hK	C�»h@&�a@f1,BÇ>?587�¾f-���@a),Lf¹�7f¼?>?5h7fBR»	-hs~7:½H3�¼�1ÚÏk7:¹¸¹¸¼¬3�C(Kf-.Ä^@a½
G K_7:B*-:0R»hK�ÊfKªÎ¨º	G K�K	ÊfK�5_-Y0R»¬)47f5�»�/�3¸¼¬ÉkK�»¤7:B4C��q36¹¸¹($Ù3¸¹6+23¸KJÂÃ@a5�»¬1,K	365[º�@fB4¼�»¬5h)4ºn»h36ÊaKqº�@f½�À
½HK�BR»8¼�%_ÄO1,K¤¼¬),·,·µ@f5¬»^@:Â(Ñ�3¸¹¸36B(Ë	�~K�ÊfK	¹6@a·,½HK�BR»�IJ@a5¬·µ@f587Y»h36@aB*-8»¬1,K���G���B,La36B4K�K�5h3¸B,L#7:B4C
D¤1R¾(¼¬3¸º	7:¹[0(ºu3¸K�BkºuK	¼ <ªK_¼�K_7:58º81ÇIJ@f),Bkºu3¸¹X?;>?587:BR»h¼ > <��Y'�ÓYÞ`9fÒfÒ¿7:B4C�> <��Y' JYÞ�9`J:Ò`Dª7:B4C
»h1,K���G ) ÊfK�58¼¬K	7f¼q<ªK_¼�K_7:58º81Û0R»h)4C(K�BR»~Ð�Ìq7f5hC�0(º81,K	½HK?3�¼OLf587Y»hKuÂÃ),¹¸¹¸¾¿7fº8+2B,@YÌª¹¸K	C(LaK	C�%

¡Øè8¢8è*°,è�®�´.è+*

l	�#x,�R]��:`aSW���RN¬Sne£Zq�R�ªN8Q	X�Q	XRw=�J�azäbij¤�:bcN_e8R¥Z��aNJ©J]�«_}	o_o~�2Q	sÁT = Q�P � SWZY�8NhsUsUZ	S�g£XYTWNhSU\�Q	�8N�Sae
bcXf¦B§©¨�ª¤«a¬4­¥®°¯�­²±�³�³	±�´�ªµ¨·¶h®°¯�§¹¸º±�»�«�¼ ½�½Fª §¾¸�±%¿¾§¹®�»`ÀWeOzï� = ZYZ�SWNäQ�X2wïzØ�avk`�� T N8was8� U¬e
vhPO][x�Á�{�\:e(xfPaSWbcXad_NhSne4l�Á�Á�\:eRPRP4�`W	«{Â�Y�Wf�

}Y�#x,�Rtq`aZØQ	XRwózï�2v4``�(e@RU]�Z	V=PRbcjcbiXad�V¤`R�Y�ÙbcXYTWZï� � tO�Js²Sfe?bcXÃ¦B§©¨�ª¤«�¬�­²®°¯�­¥±�³C³j±�´�ªµ¨
¶�®°¯�§¹¸C±�»F«j¼�½�½�ª §¹¸°±�¿¾§¹®�»�À�eazØ� = ZYZ	SWN�Q	XRw�zØ�avk``� T Nnwfs8� U¬e(vhPO][x�Á�{�\:e4x:PaSWbcXRd	NhSneµl�Á�Á�\:e
PRP4�,lnm_m�Â2l�Á�{:�

W:�/Äa��ÅOQ	wajcNh�|Q	XRwÝ�J�`ÅJ`aTW���RbcXRd	s8e�R£MONhsUbid	X = NhTW�aZ:waZ	jiZ	d_bcN8sA\�Z�S � Q�SUTWbiQ	jcj¢��VJNh�8Z_Xf�2d_`fSWNnw
x:�fsÁTWN8V=s²Sfe(bcX"¬4­¥®�¸{ÆF¦�Ç4Ç�È&É�Ê	e � �a�[TW�RQ	XRQ	sJQ	X2wA� � v^� � ZY�8N�� T Nnwas8� U¬e(g |B|+| ]�Z_V=Pa`aTWNhS
xfZY�hbiN¬T£� � SWN8sUs8ekl�Á�Á�\:e2PRPk�a{�m{ÂYm�Ya�

Yf�ª�J��Åq`fTW�¬�abiXad_s[Q�X2w = � Äf�azáb¢SUTW�ajibcX4e R;g£V=PRjcN8V=NhX:T�QuTWbcZ_X��JPaPaSWZ�Q��¬�aN8s�\�Z�S�VJNh�8Z_Xf�2d_`fS�Q	�ajiN
vkZ	d_bc���JPaPRjcbc�nQ�TWbcZ	XRs²Sae	bcX	¦B§©¨�ª¤«E¬�­²®°¯�­¥±�³C³j±�´�ªµ¨ ¶�®°¯�§¾¸�±�»�«#¼ ½�½Fª §¾¸�±%¿¾§¹®�»`ÀWe�zØ� = ZYZ	SWN�Q�X2w
zØ�Rvk`�� T Nnwas8� U¬eRvhPª][x�Á�{�\Ye,x:PaSWbcXRd	NhSnekl�Á�Á�\:e2PaPk�kYal�Á{Â�YY}	m:�

\Y�qzØ�Rvk`��,eiR£� MON8�8jiQuS�Q�TWbc��NÇ�JPRPfSWZ�Q��¬�|TWZág£XR�¬SWN8V=N8XYT�Q	j~]�`RsÁTWZ	Vø]�Z_V=PR`fTWbcXRd�Sfe/¬�­²®�¸{Æ
¦�Ç4Ç�È"É�Ê	e � �a��TW�2Q	XRQ	s�Q	X2w � � v*� � ZY�hN�� T Nnwfs8� U¬e�g |+|B| ]�Z	V=PR`aTWN¬S�x:ZY�8bcNhT£� � SWN8sUs8e(l�Á�Á�\:e
PRP4�,ln«�Y{Â2ln{_}:�

«:�qzØ�Rvk`��,eÛx(�2tq`aZaeËP~�Rxf�abcS�Q%Ì8bäQ�X2w�P��a�,�:`RQ	XRdfe�R£� �aS�Q	V=N¬¡�Z	S°� \¸Z	S�MqN8��N8jcZ_PabcXRd
� Q�S�Q�V=NhTUSWbcsUNnw=� � tO�ävkbc�aS�QuSWbcN8s²Sae:bcX�¦B§©¨�ª¤«�Íe¬�­²®°¯�­¥±�³C³j±�´�ªµ¨4¶�®°¯�§¹¸�ÎlÏ`³j±�­�¿l¼�½�½�ª §¹¸°±�¿¾§¹®�»�À�Î
ÐX¨�ÑÒ¬E±%­²±�«�§¤¯�³CÀ:±�»�«@Ç+®�³�½�§¾ªµ¨�­�ÀWe2vlPª][xyl	l�Y�}:e,x:PaSWbcXRd	NhSne4l�Á�Á	«fe(PRQ	d	N8sJ}%Y%Â~W�W:�

{Y�qzØ�Rvk`��,elP��2x:�Rb¢S�Q�Ìhb�Q	XRw � �£Ó?�f� �R]��RN8`aXRdae�R = Z:wfN8jcjcbiXadÛQ�X2wË�qPaTWbcV=bcsUbiXad_V¤`RXa�ÔZ�bcV=N
V¤N8�8Z_Xf�2d	`aS�Q	�ajcNäxY�asÁTWNhV=s²SaeObcX'¬�­²®�¸{Æ�¦4Ç4Ç�È&É~Õ�eª� � v*� � ZY�8N��ÙQ	XRwÖÄa�2��SWXRZ	j6w T N8was8� U¬e
g |+|+| ]�Z_V=Pa`aTWNhS¤x:ZY�8bcNhT£� � SWN8sUs8eµl�Á�Á_«:e(PRP4�(ln«_{�Â2ln{	«:�

m:�qzØ�Rvk`��,elP��2x:�Rb¢S�Q�Ìhb�Q�X2w � �£Ó?�f� �R]��RNh`RXRdfe�RÁ]�Z_V=PabijiQuTWbiZ	X×ZµZYZ_jcs#\�Z�S�V¤`RXf�ÔZ�biV=N�VJN¬�
�8Z	Xa�2d	`aS�Q��RjcN~MqN8sUbcd_XRs²Sfe4biX"¬�­²®�¸{ÆF¦4Ç4Ç�È&É£Øue2� � v*� � ZY�8N��AQ�X2w(Äa�R�¤SWXaZ_jiw T Nnwas8� U¬e(g |B|+|
]�Z_V=Pa`aTWNhSJx:ZY�8bcNhT£� � SWN8sUs8eµl�Á�Á�{Y�

Á:� � �2v,�fsWQ	d_�YT�Q	XRw	Äa�2x:TWZY���:¡�ZYZ:w4eIR£�ÝxfbcV?`ajiQ�TWbcZ_X	ZkZYZ_jR\¸Z	S�MJ�aXRQ	V=bc�nQ�jij¢��VJNh�8Z_Xf�2d_`fS�Q	�ajiN
�.bcN8jiw � SWZ_d	S�Q�V=V�Q	�ajiNAtOQ�TWNy�¤SUS�Q8�fs²Sae4Ù¥Ú+ÚBÚÜÛ`­²±%»`À�±�¸�¿¾§¹®�»�À"®�»ÃÝ�¶8Ï£Ù�e Þ^Z_j¦�kYaeBPqZf�`W:e
xfNhPaTWN8V~�(NhSOl�Á�Á_«:�

lno:�#Å~�Rx:�¬�aV=bcTneßR£g;XR�hSWN8V=NhX:T�Q�j�V¤N8�8Z	Xa�2d	`aS�QuTWbiZ	X \¸Z	S � bcP(N8jcbcXRNnw �JPaPRjcbc�nQ�TWbcZ	XRs²SaeöbcX
¬�­²®�¸{ÆF¦�Ç4Ç�È"É£Øue,� � v^� � ZY�8N��yQ�X2w"Äa�a�¤SWXaZ_jiw T N8was8� U¬e,g |+|B| ]�Z	V=PR`aTWN¬S#xfZY�hbiN¬T£� � SWN8sUs8e
l�Á�Á�{Y�

l_l	�#x,��ZkSWbcV~�(NhSWd_NhSneÛM?�a]�Q�SW�(N¬SUSU�Ye�����Ä_Z	�RXasUZ_X Q�X2wàÄa�fz�Z	XRdfe�R£�áZ�bcV=Nh� = `Rj¢TWbcPRjcNh§fNnw
� � tO��SaeabcX_¬�­²®�¸{Æ`¦�Ç4Ç�È&É£Ønea� � v*� � ZY�hN���Q	X2wiÄa�a�¤SWXaZ_jiw T Nnwas8� U¬efg |+|B| ]�Z_V=Pa`aTWNhS[xfZ��
�8bcNhT;� � SWN8sUs8eµl�Á�Á_{:�


