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� �C�{���� ¡�¢�£w¡ ��¤ �
¥ ¦�§i¨ª©«§i¬�§ £ ¨®�¨°¯²±`³ ´µ�5©�¶ ·

¸g¹»º ¼½¿¾�À�ÁÂ¾�ÃÅÄÇÆÉÈ ÊËÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì
¸g¹Í¸ Î À�Ï'ÐÑÁÓÒ�ÃÅÀ!ÔÕÐÑÀ�Ö�À�ÁÓÖ�Ï�× Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ø
¸g¹ Ì ÙJÄÅÀJÀ°ÄÅÏ�Ú°À�ÃÇÏ�ÀËÛÜÀ�ÝÂÝtÞtÔÕÐÉÒwÐÓÄÅß]Ï Ê!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ø
¸g¹áà ÛÜÀ�ÝÂÝÂâ�À�ÁÂã{Òwä�ÁÓÀ°Ï/Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ å
¸g¹ Ø æ5Ï'ç�À�Ï�è�Ö�Ï�× Ê!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ é

· êÜ§ £ ¬Rë3§ £ ±#¬�±`¨�ì�±`¨í¨ £ ±`î ¢ ��± £ ¨ �'ï
Ì ¹»º æ5Ã»ÐÑÀ�Ý
ÔÕðgÝtÐÑÀ°ñ Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ºíà
Ì ¹Í¸ æ5Ï�ãòß�ÁÓè�À°ÁÓÖ�Ï�×�À�Ï ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º Ø
Ì ¹ Ì ó¿À°Ö�À�Ý5Ô`ð`ÝÂÐÓÀ�ñ Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º å

Ì ¹ Ì ¹Çº ôöõ ½ Ê!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º å
Ì ¹ Ì ¹÷¸ æJø�Ù¿Þúù2Ò�Ï�è�ÃÅÀ�ÁÂÝÂð`ÝÂÐÓÀ�ñ Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º å
Ì ¹ Ì ¹ Ì û¿Ò�ÁÓègçöÒ�ÁÂÀËÔgüMÀ°Ú�Ä»ýiÈoÒwÐÑÄÇß]Ï,ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º é
Ì ¹ Ì ¹þà ÿ À°ÐÑÁÂÄÅÀ°¾�ÝÓÝtðgÝtÐÑÀ°ñ Ê!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º é

Ì ¹áà � À�Ò�ÃÅÀ°Á�æ5Ö�ãò¾�Ò�Ö�Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º��
Ì ¹áà�¹Çº ÔÕÐÉÒwÐÓÀ&ÛÜÒ�ÆÉä�ÄÅÏ�À��cÔ��
Û�� ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º��
Ì ¹áà�¹÷¸ 	 ÁÂÈ�À�Ï�Ï`Ö�Ï�×�ÄÅÏ�ÝÂÐÉÒwÃÅÃÅÄÇÀ�ÁtÐÑÀ�Á�æJÙ ô�ÿ ß'Ò�ÁÂè�Ý ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸�

Ì ¹áà�¹ Ì ÔÕÐÉÒwÐÓÀ&ÛÜÒ�ÆÉä�ÄÅÏ�À!ÄÇñ ÛÜÀ°ÝÓÝÂ¾MÀ®ÐÑÁÓÄÇÀ�¾,Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸gº

Ì ¹ Ø æ5Ö�ÝÂ¾�ÃÅÄÇÆÉÈ�Ê!ÊËÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸]¸
ï ��}� ¯rë&§ £ ± ¥��

à�¹»º ó¿À®ÐÑÚ°ç�À�ÁÂÈ]Þ��Cß]ñªñ3Ö�Ï�ÄÇÈwÒoÐÑÄÅß�Ï Ê!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸��
à�¹Í¸ ÙCÒwÐÑÀ°Ï�À�Átã{Ò�ÝÓÝÂÖ�Ï�×ªÖ�Ï�è�æ5Ö�Ýtç>À°ÁÂÐÓÖ�Ï�× Ê!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì 


à�¹Í¸g¹Çº � Ò�ÝtÐ � ß]Ö�ÁÓÄÇÀ�Á���ÁÑÒwÏ�ÝÂãòß]ÁÂñ«ÒoÐÑÄÅß�Ï��{Ï�ß]ÁÂñ«ÒwÃÅÀ�ÛÜÀ°ÝÓÝÂÖ�Ï�×���Ê!Ê�ÊËÊ!ÊËÊ Ì à
à�¹Í¸g¹÷¸ ��Ò�ÃÇÄÅ¾�ÁÓÒwÐÑÄÇß]Ï Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì]å

� � ¡ ¨�§i³�³ ±g���ú§i¨�¨ ¡ ��¤ ·��
Ø ¹»º û5Ò�ÁÂè�ç>Ò�ÁÓÀ ÊËÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì]é
Ø ¹Í¸ Ôgß�ã Ðnç>Ò�ÁÓÀ,Ê!ÊËÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì]é
Ø ¹ Ì æ5Ö�ÝÂ¾�ÃÅÄÇÆÉÈ ÊËÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì �

¶�� ¢ §i��¤ ï��
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¶ ��}� ¯rë&§ £ ± ï��
æ ¹»º ÔgÆÉä�Ï�Ä»ÐÓÐÓÝÂÐÑÀ°ÃÅÃÇÀCÚ�Ö�ñ õ�ô5º�
wà ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ à]à
æ ¹Í¸ ÿ Ö�Ý87�Ô9�
Û Ê!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ à Ø
æ ¹ Ì ó¿À®ÐÑÚ°ç�À�ÁÂÈ]Þ��Cß]ñªñ3Ö�Ï�ÄÇÈwÒoÐÑÄÅß�Ï Ê!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ à é
æ ¹áà ÛÜÀ�ÝÂÝtÞEÔgß�ã Ðnç>Ò�ÁÓÀ � ß�Ö�ÐÑÄÇÏ�À�Ï ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ à:�

; �ò¯²± £ §�¯ ¡�£�< ± £,= ±`�{î ¢ �U�{¨ ��ï
¦�§i�?>R¨�§�¤ ¡ ��¤ ��@
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º]¹»º æ5Ï'ÐÑÀ°Ï�Ï�À°ÏiÒ�ÁÓÁÓÒíðKJMLONQPSRUT9P ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸
¸g¹»º ù 	V� æ,ÄÅñ ¼½¿¾�À�ÁÂ¾�ÃÅÄÇÆÉÈ ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ à
¸g¹Í¸ W À°ÝÓÀ°Ï�è�À°ÐÓÀ�Ý
Ö�Ï�èÜÀ�ñªü�ã{Ò�Ï�×]À°Ï�À�ÝÂÀËÔgÄÅ×]Ï�Ò�ÃV�YXQZ9JM[&\5��ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ]
¸g¹ Ì Ôgü�À�È'ÐÑÁÂÖ�ñ�ÐÑä�À°ß]ÁÓÀ®ÐÑÄÇÝÓÆÉä�Ö�Ï�è�ÁÓÀíÒwÃ)ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ �
¸g¹áà Ô`ÐÑÁ ¼ß]ñ3Ö�Ï�×]ÝÂãòÀ°ÃÅè � Òwè�Ä Ò�ÃÇÈ�ß]ñªü�ß]Ï�À�Ï'ÐÓÀ 	 ÄÅÏ�Ý ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º]º
¸g¹ Ø Ô`ÐÑÁ ¼ß]ñ3Ö�Ï�×]ÝÂãòÀ°ÃÅè � Òwè�Ä Ò�ÃÇÈ�ß]ñªü�ß]Ï�À�Ï'ÐÓÀ Î ç>À°ÄvÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ºa¸
¸g¹ å W À°ÝÑÒ�ñËÐÑÝÂÐÓÁ ¼ß]ñ&Ö�Ï�×]ÝtãòÀ�ÃÅè ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º Ì
Ì ¹»º æ5Ã»ÐÑÀ�Á
Û�À�ÝÓÝÂÁÓÀ°ÆÉä�Ï�À�Á Ê�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º Ø
Ì ¹Í¸ ó¿À°Ö�À�Á¿ÛÜÀ°ÝÓÝÓÁÂÀ�ÆÉä�Ï�À�Á Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ º ]
Ì ¹ Ì õ ÁÓÄÇâwÒwÐÓÀ�Á ÿ Ö�ÝªÊ!Ê!ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸ Ì
Ì ¹áà � À�Ò�ÃÅÀ°Á�æ5Ö�ãò¾�Ò�Ö�ÄÅñ_^�Ò�¾�ß]Á$ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸wà
Ì ¹ Ø Î À�Ä»ÐÑè�ÄÅÒ�×]ÁÑÒwñ�ña` 	 ÁÓÈ�À°Ï�Ï�À°Ïeâ]ß]ÏÜæJÙ ô Þ ÿ ß'Ò�ÁÂè�Ý6Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸ Ø
Ì ¹ å Î À�Ä»ÐÑè�ÄÅÒ�×]ÁÑÒwñ�ña` ÿ Ö�ÝÂÝÓÄÅ×�ÏiÒ�ÃÅÀJç ¼Òwä�ÁÓÀ°Ï�èeè�À°Á¿ÛÜÀ�ÝÂÝÓÖ�Ï�× ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸ å
Ì ¹ ] Ô`ÐÉÒoÐÑÀ!ÛeÒ�ÆÉä�ÄÅÏ�À � ÄÅÁÂñ&ç>Ò�ÁÓÀ$ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸ ]
Ì ¹ é ó¿À°Ö�À�Á¿ÛÜÀ°ÝÓÝÓÁÂÀ�ÆÉä�Ï�À�Á*bMÄÅÏ'ÐÑÀ°×]ÁÓÄÇÀ�ÁtÐÑÀ!ÔgÀ°Ï�è�À�ÁÂÝÂÐÓÀ�Ö�À°ÁÓÖ�Ï�× ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ ¸ é
à�¹»º �Cß]ñ�ñ&Ö�Ï�ÄÅÈoÒwÐÓÄÅß]Ï ÊËÊ�Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì 

à�¹Í¸ ÙCÒwÐÑÀ°Ï�À�Átã{Ò�ÝÓÝÂÖ�Ï�×ªÖ�Ï�è�æ5Ö�Ýtç>À°ÁÂÐÓÖ�Ï�× Ê!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì º
à�¹ Ì ÙCÒwÐÑÀ°Ï�ÝÂÐÓÁÓÖ�È'ÐÓÖ�Á@ÄÅñ 	 ÄÇÏ�×'Ò�Ï�×�ÝÓü�Ö5cMÀ�Á ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì à
à�¹áà 	 ÄÅÏgÞVÖ�Ï�èÜæ¿Ö�ÝÓ×]Ò�¾MÀ°ÝÂÐÓÁÓÖ�È'ÐÑÖ�ÁÓÀ�Ïeè�À�Á �d� �$Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì'Ø
à�¹ Ø ½¿ñªÝÓß]ÁtÐÑÄÇÀ�ÁÓÀ°Ï�è�À�Á8��Ò�ÃÅÄÇ¾�ÁÑÒoÐÑÄÅß�Ï�ÝÂç�À�ÁtÐÑÀ Ê!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì]å
à�¹ å ��Ò�ÃÅÄÇ¾�ÁÑÒwÐÓÄÅß]Ï�ñ�Ä»Ð
ÛÜÄ»ÐÓÐÑÀ°ÃÅÖ�Ï�× Ê!Ê!ÊËÊ!ÊËÊ!Ê�ÊËÊ!Ê!ÊËÊ!ÊËÊ!Ê!ÊËÊ!Ê�ÊËÊ!ÊËÊ Ì:]
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ÙJÄÅÀ�ÄÇñm�nÏ�ÝtÐÑÄ»ÐÑÖ�Ð)ã ¼Ö�Á�ÛÜÀ°À�ÁÂÀ�ÝÓÈÕÖ�Ï�è�À è�À°Ý � Ò�ÆÉäÕ¾�À�ÁÂÀ�ÄÅÆÉä�Ý W À�ß�ç@ÄÇÝÓÝÂÀ�Ï�ÝÂÆÉäiÒwã ÐÑÀ°Ï è�À°Á�½
Ï�Ä»Þâ]À°ÁÓÝÂÄÇÐ ¼ÒoÐ�û5Ò�ñ3¾�Ö�ÁÓ× ¾�À�ä�À°ÄÅñ�ÒwÐÑÀ®ÐÑÀ#æ5ÁÂ¾MÀ°ÄÇÐÓÝÓ×]ÁÂÖ�ü�ü�À � À°ÁÓÏ�À°ÁÓÈÕÖ�Ï�è�Ö�Ï�×on ù 	V� æ8pCÈ�ß�Ï�Ï'ÐÑÀ
º��q� å�è�ÄÅÀ 	 Ï'Ðnç@ÄÅÆÉÈÕÃÇÖ�Ï�×�À�ÄÅÏ�À�Ý � Ò�èiÒ�ÁÂÝÂð`ÝÂÐÓÀ�ñªÝCÚ�Ö�Á!ÔgÀ°À�×'ÒwÏ�×wÞtÛ�À�ÝÓÝÂÖ�Ï�×r�3sut�v�v9t�wyx{z}|
~ z�� ×�À�ÏiÒ�Ï�ÏÕÐ��������V�ËÚ�Ö ÄÅä�ÁÓÀ�ñ â]ß]ÁÂÃ ¼Ò�Ögýi×]À�Ï æ¿¾�ÝÓÆÉä�ÃÇÖ�ÝÓÝ ¾�ÁÂÄÅÏ�×�À�Ï ¹ ÙCÒwÝªÔ`ð`ÝÂÐÑÀ°ñ ×]ÀrÞ
ÝÂÐÑÒwÐÓÐÓÀ°Ð�� ¼Ò�ÆÉä�À°Ï�äiÒwã ÐÓÀ�Ý�Û�À�ÝÓÝÂÀ�Ï â�ß]Ï ÔgÀ°À�×'Ò�Ï�×2ñªÄÇÐ À�ÄÇÏ�À�Á � À�ÄÅÆÉä'ç�À�Ä»ÐÑÀÜâ�ß]Ï å 
 ÈÕñ Ö�Ï�è
ñªÀ�ä�ÁVÄÅÏªæ5¾�ä ¼Ò�Ï�×]ÄÇ×]È�À°ÄÇÐkâ�ß]Ï«è�À°Á�â�À�Átç>À°Ï�è�À°ÐÓÀ�Ï � ÁÓÀY�ÕÖ�À�Ï�ÚEb`ç�ß]¾�À�Ä}è�ÄÇÀ
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×]À°Ï`ÖgÐÑÚ°Ð*b}ÝÓß]Ï�è�À�ÁÓÏÜÒ�Ö�ÆÉäÜÄÅÏ�ñªÄÅÃÇÄÇÐ ¼ÒwÁÓÄÅÝÂÆÉä�À�Ï«æ5Ï'ç>À°Ï�è�Ö�Ï�×]À�Ï ¹

Ì
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òkó0ò � ø��� ¯ù�!{úªø "# �ø�$ðøèù%$&�('
ÙCÒ�Ý�Ô`ð`ÝÂÐÓÀ�ñ ¾�À�ÝÂÐÓÀ�ä'Ð�ÒwÖ�Ý�ñªÄÅÏ�è�À�ÝtÐÑÀ�Ï�Ý�Ú®ç>À°ÄJÛÜÀ°ÝÓÝÂÝÂÐÉÒoÐÑÄÅß�Ï�À�Ï�b�è�ÄÇÀ�è�À�Ï�×�ÃÅÀ�ÄÇÆÉä�À�Ï � ÁÓÀ®Þ
�ÕÖ�À�Ï�Ú�¾�À�ÁÓÀ°ÄÅÆÉä2â�À�Átç>À°Ï�è�À�Ï ¹ ù ¼Ö�ÁÂè�À�Ï�è�ÄÅÀªÔ`ÐÑÒwÐÑÄÇß]Ï�À�Ï ×]ÃÇÀ�ÄÅÆÉä�Ú�À�Ä»ÐÑÄÇ×�ÝÓÀ�Ï�è�À�Ï�b�ÝÓß�È ¼Ò�ñªÀªÀ°ÝÚ�Ö�×�À�×]À°Ï�ÝÓÀ°ÄÇÐÑÄÇ×]À�Ï�Ô`Ð ¼ß]ÁÂÖ�Ï�×]À°Ï ¹ ½
ñ è�ÄÅÀ�ÝÂÀ�Ú�Ö�â�À�ÁÂñ�À°ÄÅè�À°Ï�bOÄÇÝÂÐ3ÄÇñ è�À�ÁÂÚ�À�Ä»ÐÑÄÇ×]À�Ï ÔÕðgÝtÐÑÀ°ñ
è�ÄÇÀ3À�ÄÇÏ�ã{Ò�ÆÉä�ÝtÐÑÀ)è�À°Ï�ÈÕ¾iÒ�ÁÓÀ�Ô`ÐÓÁÑÒwÐÓÀ�×]ÄÇÀ&ÄÇñ�ü�ÃÇÀ�ñªÀ�Ï'ÐÑÄÇÀ�ÁtÐ�`}è�À�ÁCÚ°À�Ï'ÐÑÁÓÒ�ÃÅÀ)Ô`ÐÑÀ°Ö�À�ÁÂÁÓÀ�ÆÉä�Ï�À�Á�ãòß]ÁtÞ
è�À°ÁÂÐËè�ÄÅÀ�Ô`ÐÑÒwÐÑÄÇß]Ï�À�Ï ÄÅñªñ�À°ÁCÒ�¾'ç�À�ÆÉä�ÝÂÀ�ÃÅÏ�è Ú°Ö2À°ÄÅÏ�À°Á�â�ß]ÃÅÃÇÝÂÐ ¼Ò�Ï�è�ÄÇ×]À�Ï2ÛÜÀ�ÝÂÝÓÖ�Ï�×#Ò�Ö�ã ¹ ÙJÄÅÀÛÜÀ°ÝÓÝÓÖ�Ï�×«À°ÄÅÏ�À°Á5ÔÕÐÉÒwÐÓÄÅß]Ï�èiÒwÖ�À�ÁtÐ¿ÈÕÏiÒwü�ü � ÛÜÄÇÏ`ÖgÐÑÀ�Ï ¹
�nÏ«À�ÄÅÏ�À�Á>ÝÂü ¼ÒwÐÓÀ�ÁÓÀ°ÏÉñVÀ�ÁÂÝÓÄÅß�Ï�ÝÓß]ÃÇÃÅÀ°Ï�è�ÄÇÀCÔ`ð`ÝtÐÑÀ�ñªÀJÝÂß3ÝÂð`Ï�ÆÉä�ÁÂß]Ï�ÄÇÝÓÄÅÀ°ÁÂÐöç�À�ÁÂè�À�Ï�b�èiÒ�ÝÂÝ>À�ÄÇÏ×]ÃÇÀ�ÄÅÆÉä�Ú�À�Ä»ÐÑÄÇ×]À�Ý�æ5ÁÂ¾MÀ°ÄÇÐÑÀ°Ï�ñ ¼ß�×]ÃÅÄÇÆÉäªç@ÄÇÁÓè ¹ ÙCÒ�Ú�Ö�ÄÇÝÂÐ>À�ÄÅÏ�À Î À�Ä»ÐÑÝÂð`Ï�ÆÉä�ÁÓß]Ï�ÄÇÝÑÒwÐÓÄÅß]Ï«ñ�Ä»Ð>À°ÄÅÏ�À°ÁW À�ÏiÒ�Ö�ÄÅ×]ÈwÀ�ÄÇÐ�â�ß]Ï º�
 ñ�Ý�ß`è�À�Á�ç�À�Ï�ÄÇ×]À�Á@À°ÁÂãòß]ÁÂè�À�ÁÂÃÅÄÅÆÉä ¹
ÙJÀ°Á5Ú°À�Ï'ÐÑÁÓÒ�ÃÅÀ3Ô`ÐÑÀ°Ö�À�ÁÂÁÓÀ�ÆÉä�Ï�À�Á�è�ÄÇÀ�Ï'Ð�Ò�¾�À�Á¿Ï�ÄÅÆÉä'ÐCÏÕÖ�ÁJè�À�ÁJÚ°À�ÄÇÐÓÃÅÄÇÆÉä�À�Ï �Cß`ß]ÁÓè�ÄÅÏ�ÄÇÀ�ÁÓÖ�Ï�× ¹

æ5Ö5�]À�ÁÂè�À�ñ ç�À�ÁÓè�À�Ï è�ß�ÁÂÐ¿è�ÄÅÀ!ÙCÒwÐÓÀ�ÏÜâ�ß]Ïeè�À�Ï#Û�À�ÝÓÝÂÝÂÐÑÒwÐÑÄÇß]Ï�À�Ï#Ú°Ö�ÝÑÒwñ�ñªÀ�Ï�×�À°ã ¼Ö�ä�ÁtÐ
Ö�Ï�èÒ�Ö�ÝÂ×]À°ç�À�ÁtÐÑÀ®Ð ¹

òkó*) + ûªø øðû,��-§øèú��ðø . ø0/1/324"# 4!5 Qû768�
ÔgÆÉä�Ï�ÄÇÐÓÐÓÝÂÐÓÀ�ÃÅÃÇÀ>Ú°Ö�ÁOæ¿Ö!�]À�Ï'ç�À�Ã»ÐkÄÅÝtÐOã ¼Ö�ÁUÀ�ÄÅÏ�À�ÛÜÀ°ÝÓÝÓÝtÐÉÒwÐÓÄÅß]Ï)ÏÕÖ�ÁOè�À�ÁUÝÓß]×]À°ÏiÒ�Ï�Ï'ÐÓÀ
ÛÜÀ�ÝÂÝÓÁÓÀ°ÆÉägÞÏ�À°Á*bRè�À°Á ¼Ö�¾MÀ°Ál� ôöõ ø$� õ â]ß]Ï Ò�Ö!�]À°Ï8À�ÁÓÁÂÀ�ÄÇÆÉäÕÐ�ç�À�ÁÂè�À�Ï ÈwÒwÏ�Ï ¹ ¼½¿¾�À�ÁCè�ÄÅÀ�ÝÂÀ�ñVÀ�ÁÓ¾�ÄÅÏ�è�Ö�Ï�×
ÐÑÀ°ÄÅÃ»Ð�è�À�Á5Ô`ÐÓÀ�Ö�À°ÁÓÁÓÀ°ÆÉä�Ï�À°Á5è�À°ñ ÛÜÀ�ÝÂÝÓÁÓÀ°ÆÉä�Ï�À°ÁJè�ÄÅÀ õ Ò�ÁÑÒ�ñªÀ°ÐÓÀ�Á�ã ¼Ö�Á@è�ÄÇÀ!Ï ¼Ò�ÆÉä�ÝÂÐÓÀ3Û�À�ÝÓÝÂÖ�Ï�×ñªÄÇÐ ¹ ÙJÄÅÀ õ Ò�ÁÓÒ�ñªÀ°ÐÑÀ°Á¿Ö�ñªã{Ò�ÝÂÝÓÀ°Ïeù2À°ÁÂÐÓÀ!ã ¼Ö�Á
è�ÄÇÀ&Ô`À�Ï�è�À°ÁÓÝtÐÑÀ�Ö�À�ÁÓÖ�Ï�×Ò�{è�ÄÇÀ!è�À�Ï � ÁÓÀY�ÕÖ�À�Ï�ÚrÞ×]À°Ï�À�ÁÓÒwÐÑß]Á�ü�ÁÓß�×]ÁÑÒ�ñªñªÄÅÀ�ÁtÐ��sÀ�¾�À�Ï�ÝÓß3ç@ÄÅÀ¿è�ÄÅÀ5ÙCÒ�Ö�À°Áöè�À�ÁöÛÜÀ�ÝÂÝÓÖ�Ï�×!biè�ÄÅÀ¿æ5Ï�Ú�Ò�ä�ÃMè�À�Á�â]À�ÁEÞ
ç�À�Ï�è�À®ÐÑÀ°Ï æ¿Ï'ÐÑÀ�Ï�Ï�À�Ï8Ö�Ï�è#è�À�Ï#ÙCÒwÐÓÀ�ÄÇÏiÒ�ñªÀ�Ï�b}Ö�Ï'ÐÑÀ°ÁJè�À°ñ è�ÄÅÀ)Û�À�ÝÓÝtç>À°ÁÂÐÓÀª×�À�ÝÓü�À�ÄÇÆÉä�À�ÁtÐ
ç�À�ÁÓè�À�Ï ÝÓß]ÃÇÃÅÀ�Ï ¹ ó¿Ò�ÆÉä�è�À°ñ èiÒ�Ý5æ5ÏiÒ�ÃÇß]×Õø�ÙJÄÇ×]ÄÇÐÑÒ�Ã»Þ ù�ÒwÏ�è�ÃÅÀ°ÁÓÝtðgÝtÐÑÀ°ñ �{æJø�Ù¿ÞtÔÕðgÝtÐÑÀ°ñÉ��â]ß]ÁEÞ
¾�À�ÁÓÀ°ÄÇÐÓÀ°Ð@ÄÅÝtÐ�b�¾�À�Èwß]ñªñ&Ð@è�ÄÅÀCÔgÀ�Ï�è�À�ÁÓÝtÐÑÀ°Ö�À�ÁÂÖ�Ï�×�è�À°Ï ÔÕÐÉÒ�ÁtÐÂÞ ÿ À°ãòÀ�ä�ÃÏ�{Ö�Ï�è�ÏiÒwÆÉä 	 Ï�è�À!è�À°Á
ÛÜÀ°ÝÓÝÓÖ�Ï�×«è�À°Ï#Ô`ÐÓß]ügÞ ÿ À°ãòÀ°ä�ÃM� ¹
ÙJÀ°Á � ÁÓÀ*�ÕÖ�À°Ï�Ú�×�À�Ï�À°ÁÑÒwÐÓß]Á�À°ÁÓÚ°À�Ö�×�ÐªÀ°ÄÅÏ�À°Ï ÃÇÄÅÏ�À�Ò�Á)Ò�Ï�ÝtÐÑÀ°ÄÅ×]À°Ï�è�À�Ï�bküMÀ°ÁÓÄÅß`è�ÄÇÝÓÆÉä�ç@ÄÅÀ°è�À�ÁEÞ

ä�ß]Ã»ÐÑÀ°Ï � ÁÂÀ*�ÕÖ�À°Ï�Ú°â�À�ÁÓÃÅÒ�Ö�ã�b@ä�ÄÇÀ�Á XQZ9JM[&\ ×]À�Ï�Ò�Ï�Ï'Ð ¹ �nÏ è�À°Á�Ò�È'ÐÑÖ�À°ÃÅÃÅÀ°Ï Ôgß�ã Ðnç>Ò�ÁÓÀ#ÄÇÝÂÐ�è�À°Á
� ÁÓÀY�`Ö�À�Ï�Ú°×]À�Ï�À°ÁÑÒwÐÓß]ÁªÒ�Ö�ã ¸ ]�bÍå]Ø)Ûeû¿Ú:9�å ¸ bÍØ3Ègû
Ú�À�ÄÇÏ�×]À�ÝtÐÑÀ°ÃÅÃÇÐ ¹ ÙJÀ°Á ô ä�ÄÅÁÂü�ç@ÄÅÁÓè ñªÄÇÐ
Ì 
 ù2ÒwÐÓÐªÔ`À�Ï�è�À°ÃÅÀ°ÄÅÝÂÐÓÖ�Ï�×8â]ß]Ï À�ÄÇÏ�À�Á&æ5Ï'ÐÑÀ°Ï�Ï�À ¼Ö�¾MÀ°Á è�ÄÅÀ�Û�À�À�ÁÂÀ�ÝÂß]¾MÀ°Áe� ¼ÒwÆÉä�Àe×]À°ÝÓÀ°Ï�è�À°Ð ¹ñVß]Ï�è�ß]ÁtÐ@Ú�Ö�Á ¼Ö�ÆÉÈ�×]À°ÝÂÐÑÁÂÀ�Ö�ÐÓÀËÔ`ÐÑÁÓÒ�ä�ÃÅÖ�Ï�×]ÝÑÒwÏÕÐÓÀ�ÄÇÃÅÀ5ç�À�ÁÂè�À�Ï�â]ß]Ï�ñ�À°ä�ÁÓÀ°ÁÓÀ°ÏÜÝÂüMÀ°Ú�ÄÅÀ°ÃÅÃ[Ò�Ï�×]ÀrÞß]ÁÂè�Ï�À°ÐÓÀ�Ï8æ5Ï'ÐÓÀ�Ï�Ï�À°Ï2À°ñ�ü�ã{ÒwÏ�×]À�Ï ¹ ÙCÒ�Ý�Ô`ÄÅ×]ÏiÒwÃ��ÂÀ�è�À�ÁCæ5Ï'ÐÓÀ�Ï�Ï�À)ç@ÄÇÁÓè â]ß�ñ 	 ñ�ügã ¼Ò�Ï�×]À°Áè�À°ñ�ß`è�Ö�ÃÇÄÅÀ�ÁtÐ � b]è�ÄÅ×�ÄÇÐÉÒwÃÅÄÅÝÂÄÅÀ°ÁÂÐUÖ�Ï�è â]ß]ñ$ÛÜÀ°ÝÓÝÂÁÓÀ�ÆÉä�Ï�À�Á�ÒwÖ�ãò×]À�Ú°À�ÄÇÆÉä�Ï�À°Ð ¹ ÙJÄÅÀ@ÙCÒwÐÓÀ�Ï è�Ö�ÁÂÆÉägÞ
Ã ÒwÖ�ãòÀ�Ï ñ�À°ä�ÁÓÀ°ÁÓÀ�ñVÀ�ÁÑÒwÁÓ¾�À�ÄÇÐÓÖ�Ï�×]ÝÂÝÓÆÉä�ÁÂÄÇÐÂÐÑÀ�bUÒ�Ï è�À�ÁÂÀ�Ï 	 Ï�è�À�è�ÄÅÀ À°ÏÕÐÂãòÀ�ÁÂÏ`Ö�Ï�×]ÝÑÒwÖ5� ¼ß]ÝÂÀ�Ï�è�À�d� �<;�ÝÂÐÓÀ�ä'Ð�b²è�ÄÅÀsã ¼Ö�Á��ÂÀ°è�ÀVæ5Ï'ÐÑÀ°Ï�Ï�À�À�ÄÅÏËÔgü�À�È'ÐÓÁÓÖ�ñ�À°ÁÓÚ�À°Ö�×�Ð ¹ æ5Ö�ÝÂ×]À�ÝÂÖ�ÆÉä'ÐÑÀ 	 Ï'ÐÓãòÀ°ÁÓÏÕÖ�Ï�×�ÝtÞ
¾�À�ÁÓÀ°ÄÅÆÉä�ÀªÒ�Ö�Ý!è�ÄÅÀ�ÝÂÀ�Ï2Ôgü�À�È'ÐÑÁÂÀ�Ï ç�À�ÁÂè�À�Ï2ÝÓÆÉä�ÃÇÄÅÀ*��ÃÅÄÅÆÉä8ÒwÏ è�À�Ï Ú�À�Ï'ÐÓÁÑÒ�ÃÇÀ�Ï2Ô`ÐÑÀ°Ö�À�ÁÂÁÓÀ�ÆÉä�Ï�À�Á
¼Ö�¾�À�ÁÂñ�Ä»ÐÓÐÑÀ°ÃÇÐ*b�Ö�ñ�è�ß]ÁÂÐ
Ò�ÃÇÝ � ß�ä�èiÒwÐÓÀ�Ï�ç>À°ÄÇÐÑÀ°ÁÂâ�À�ÁÑÒwÁÓ¾�À�ÄÇÐÓÀ°Ð
Ú�Ö�ç�À�ÁÓè�À�Ï ¹
��À°è�À ÛÜÀ°ÝÓÝÓÝtÐÉÒwÐÓÄÅß]Ï ÃÅÄÇÀ°ãòÀ°ÁÂÐ#À°ÄÅÏ�À � Ò�è�ÄÅÒ�ÃÅÈwß]ñªüMß]Ï�À�Ï'ÐÑÀ�è�À�Á W À�ÝÓÆÉä'ç@ÄÇÏ�è�ÄÅ×�È�À�Ä»ÐÑÀ°Ï�è�À°Ý

Ô`ÐÓÁ ¼ß]ñ3Ö�Ï�×]ÝÂãòÀ°ÃÅè�À°Ý*b>ç�À�ÝÂäiÒ�ÃÇ¾�ã ¼Ö�Á�â�ß]ÃÅÃÇÝÂÐ ¼Ò�Ï�è�ÄÇ×]À � ÄÅÆÉä'ÐÑÖ�Ï�×]ÝtÞªÖ�Ï�è W À�ÝÂÆÉä'ç@ÄÅÏ�è�ÄÇ×]È�À°ÄÇÐÓÝÓÄÅÏ`Þ
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ãòß]ÁÂñ«ÒwÐÓÄÅß]Ï�À�Ï��{ñªÄÅÏ�è�À�ÝtÐÑÀ�Ï�ÝÐ�öÚ°ç�À�ÄUÛÜÀ°ÝÓÝÓÝtÐÉÒwÐÓÄÅß]Ï�À�Ïe¾�À�Ï ¼ß�ÐÑÄÇ×�Ðöç�À�ÁÓè�À�Ï ¹

òkó\[ . ø0/1/1]Ýøðù�^�!`_�ù�ø��
ÙCÒ�Ý&ù 	V� æ�Ô`ð`ÝÂÐÓÀ�ñ â�À�Átç>À°Ï�è�À°Ð�Ú�Ö�Á 	 Ï'ÐÂãòÀ�ÁÓÏÕÖ�Ï�×]ÝÑÒ�Ö�� ¼ß]ÝÓÖ�Ï�× � Û ô ùba�bUç>Ò�Ý)¾�À�è�À°ÖgÞ
ÐÑÀ®Ð�bRèiÒwÝÓÝ!Ú°ð`ÈÕÃÅÄÅÝÂÆÉä2À°ÄÅÏ�À � ÁÓÀY�ÕÖ�À�Ï�Ú°ÁÑÒ�ñªü�À��òÏiÒ�ÆÉä�ãòß]ÃÇ×]À�Ï�è XQZ9JM[&\eßgè�À°Á`ced PÐP�\ ×�À�ÏiÒ�Ï�ÏÕÐÐ�
À�ÁÂÚ�À°Ö�×�Ð�ç@ÄÅÁÓè ¹ û¿ÄÅÀ°ÁÂã ¼Ö�ÁRç@ÄÇÁÓè�À�ÄÇÏ3ÔgÀ°Ï�è�À°ÁO¾iÒ�ÝÂÄÅÀ°ÁÓÀ�Ï�è&Ò�Ögã�À�ÄÇÏ�À�ñ�è�ÄÅ×]Ä»ÐÉÒ�ÃÇÀ�Ï � ÁÓÀY�ÕÖ�À�Ï�Ú°×]À�Ï�À®Þ
ÁÑÒoÐÑß]Ásâ�À�ÁÂç�À�Ï�è�À°Ð*bgè�À°ÁVÀ�ÄÅÏ�À�ÏªÃÅÄÅÏ�ÀíÒ�ÁÂÀ�Ï ô ä�ÄÇÁÓü À�ÁÂÚ�À�Ö�×�Ð ¹ �nÏªè�À�ÁVÒ�È'ÐÓÖ�À�ÃÇÃÅÀ�Ï��Cß]Ï�ý�×]Ö�ÁÑÒoÐÑÄÅß�Ï
ÃÅÄÇÀ�×�Ð�è�À°Á ô ä�ÄÅÁÂü�Ú°ç@ÄÇÝÓÆÉä�À°Ï ¸ ] ¹ Ø�é:]]Ø3ÛÜû¿ÚJÖ�Ï�è ¸ ] ¹ ] ºa¸ ØËÛeû¿ÚEb�çöÒwÝöÝÓÄÇÆÉä�Ò�¾MÀ°ÁöèiÒ�Ï�È�è�À°Ý
ü�ÁÂß]×]ÁÑÒwñ�ñªÄÅÀ°ÁÓ¾iÒ�ÁÂÀ�Ï�è�ÄÇ×]ÄÇÐÑÒ�ÃÅÀ°Ï � ÁÓÀ*�ÕÖ�À°Ï�Ú�×�À�Ï�À°ÁÑÒwÐÓß]ÁÓÝµ�ÂÀ�è�À°ÁÓÚ�À°ÄÇÐ�ÝÓß�ã Ðnç>Ò�ÁÂÀ�ÝÓÀ°ÄÇÐÓÄÅ× ¼Ò�Ï�è�À°ÁÓÏÃ ¼ÒwÝÓÝÂÐ ¹æ¿¾�¾ ¹M¸g¹Í¸ Ú°À�ÄÇ×�Ð@è�À�ÏeÚ�À�Ä»ÐÑÃÇÄÅÆÉä�À°Ï ñVÀ°ÁÓÃÅÒ�Ö�ãsè�À�Ý
×]À�ÝÂÀ�Ï�è�À®ÐÑÀ°Ï#Ö�Ï�èeè�À�Ý
À�ñªü�ã{Ò�Ï�×]À°Ï�À�Ï ÔgÄ»Þ
×]ÏiÒwÃÅÝ{PSJRf�P�göÁÂÀY�iÀ°È'ÐÑÄÅÀ°ÁÓÀ°Ï�è�À�Ï Î ÄÇÀ�ÃÇÝ ¹ ÙCÒ�¾�À�ÄRä ¼Ò�Ï�×�Ð
è�ÄÇÀ � ÁÂÀ*�ÕÖ�À�Ï�Ú°â]À°ÁÓÝÂÆÉä�ÄÅÀ°¾�Ö�Ï�×ih>jQbiè�ÄÇÀèiÒ�Ý�À°ñ�ü�ã{ÒwÏ�×]À�Ï�À«Ô`ÄÅ×]ÏiÒwÃs×]À�×�À�Ï ¼Ö�¾�À�Á�è�À°ñ Ú�Ö�Á�×]ÃÇÀ�ÄÇÆÉä�À�Ï Î À�Ä»ÐC×]À°ÝÓÀ�Ï�è�À°ÐÓÀ�Ï ÔgÄÇ×]ÏiÒ�ÃOäiÒwÐ�b
â]ß�ÏÜè�À°Á 	 ÏÕÐÂãòÀ�ÁÂÏ`Ö�Ï�×�è�À�Ý Î ÄÅÀ°ÃÅÝ�Ò�¾�Ö�Ï�èÜÄÇÝÂÐð�{Ò�Ï�è�À°ÁÓÝ
Ò�ÃÇÝöÄÅÏ�è�À°Á�æ5¾�¾�ÄÅÃÅè�Ö�Ï�×���Ï�ß]ÁÓñ�Ò�ÃÅÀ°ÁtÞ
ç�À�ÄÅÝÂÀËè�ÄÅÀ ¼½¿¾�À�ÁÂÃ Ò�×�À�ÁÓÖ�Ï�×)â]ß]Ï 	 ÆÉä�ß]Ý¿Ò�ÃÅÃÇÀ�Á Î ÄÇÀ�ÃÅÀJÒ�Ö�Ý
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A/D Wandler
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A/D Wandler

64MB

EthernetSerial Steuerrechner

Sendersteuerung
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Jp\Z&c�UwDRV¾S&Q[Z&Q��b�bV_^jQTuaVTs£Z&u+U&DRuÅdi^�grQ[S&dPONV_^jQ[S&VzU&dPQÅONMPQ[dPFIH&QÁï�QTdPV_^jZ&S�O¢g5dPQÅm&dPV�H&QTc�XTZ
QTc�HwDRMi^jQTS���}�Vrg5dxc�U�DRm�QTcrUwDRcG\Z�m�Q[crH&dxSwDRZ&VYU�dPQEk«\KNONMxdPFIH&`GQTdx^YDRS&ONQ[V�^�c�QTmh^�s�V�¨]\DG^�QTcrg�QTdi^jQTc�Q
¼wZ&S&`�^jdxKNS&Q[S<dPS{UwDRVÓ�b�bV�^�QTu XTZ<dPS�^jQ[ONc�dxQTc�Q[Sts�U&dxQÅX[Z&u ¤rQTdxV�¨&dxQTM�m&dxV�H&Q[c|³RKNu Â�QTS�^jc�DRMio
c�Q[FIH&S&Q[c�Q[c�MPQ[U&dPOG^�grQ[c�U&Q[S<KbU&QTc�S�KhFIH{O�DRc�S�dPFIH�^|Q§ºhdPV_^jdPQ[c�Q[St�]��DRH&Q[c�dPV_^�QTdPS! EdPQTMiJ�DRFIH&Q[V
U&Q[cf±5QTFIH�QTS&MxQTdPV_^jZ&S�OÁU&Q[VfS&Q[Z&QTSÐ�b�bV�^�QTuaVfONQ[ONQTS£\Z&m�Q[cfU�QTuADRMi^jQTS�gz\Z&S�V�FIH&Q[S&V�g�QTc_^�s�U&Q[c
U&Z&c�FIH¢U&dxQ�V�^�Q[^jdxONQ�¼wKNc�^�QTS�^�g5dPFI`°MxZ&S&OaU&QTc�eEDGc�U�grDRc�Q�MxQTdPFIH�^5X[Z¢QTc�c�Q[dPFIH&Q[S;dxV�^��

Ï�uvQTdxS&QTS{yES�HwDRMx^�V�¨&Z�S&`�^�JI\Z&c�U&dxQa±�Q[FIH&QTS&MxQTdxV�^jZ�S&O¢U&Q[VÓDGMx^jQ[SqyEMP¨�HwDR¨&c�KNXTQ[V�V�KRc�V|XTZ
m�QT`RKRuÅuaQTSts�g5Z&c�U&Q´QTdPS�Q;`°MPQ[dPS&Q´±5QTFIH&Q[c�FIH&Q¢m�Q[d� ' ' ¢¡¤£q¥R¦A§�¡G¨�©IªnU&Z&c�FIH&ONQ§Jp\Z&H&c�^T�r��dxQTV�Q
QTc�O�DRmÀXTZ&S�\DRFIH&V�^Ts�U&DRV�VaU&dPQ���}Òª2Ìh� �NN!yfMP¨&HwDqyfË�¬²� N�Nk¢efX�U&KNc_^aO�DRczS&dxFIH°^ÁDRZ�J)o
ONQ§Jp\Z&H&c�^´grDRcT�5yEMxV;yfZ&V�g�QTOlg5Z&c�U&Q[S·U&dxQq³RKNc�H&DRS&U&Q[S&QTS9ï�QTdxV�^�Z&S&ONV_grQ[c�^jQ<U&QTc´m�Q[dPU&Q[S
S]\DRFIH�V�^jQ[S¢ �QTc_gYDGS&U�^jQ[S¢m�QTS°Z�^�X[^�s�U&Q[c�Q[dPS&Q�uadx^(Q[dPS&Q[c5Q[^�grDRVEONQ[c�dxS&ONQTc�QTS´ô£DG`°^�cjDG^�Q�Z&S&U
U&Q[cÅDGS&U&QTc�Q;uadx^¾U&QTc®S]\DRFIH�V�^jQ[SÃH]\KRH&QTc�QTSÃô©DR`�^jc�DG^jQG����dPQn �Q[c�ONMxQTdPFIH°mwDGc�`RQ[dx^®MxQTdPU�Q[^®S&Qpo
m�QTS<U�QTS<Z�S°^�QTc�V�FIH&dxQTU&MxdPFIH&Q[S«ô£DG`°^�cjDG^�QTS�DGZ&FIH<Z&S�^�QTcÓZ�S°^�QTc�V�FIH&dxQTU&MxdPFIH&Q[SWªYDRFIH&Q[ONc \K�«RQTS
Z&S&U«eEDRZ&¨h^j¨&MPDG^jdxS&QTSts]±5y�k�o_¿�c \K�«NQ[S<Q§^jFR�©��dPQÅefKe¬�S°Z&S&O;m�Q[V�^jDRS&U;¸�QTU�KhFIH«U&DRc�dxStstgrQpo

���
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³�´ C'µ�FGFGµsM�Nt¶OQ¢·�¸�¹�º�»Y¼½µ/¾8¿8µ
¬�c�KNX[QTV�V�KNc ��¬�}ÒªrdPS�^I��� ��¬�}Òª�JL¨w���
î(ç�ù~ëhê úNû>À�ê=�Nú������ Ìb�x��� Ô��Ü��
î(ç�ù~ëhê úNû>ÀNíÀëNëe�R����� Ôh�ÜN �h�jÁb�
Â
� äUÃGæ&ùkÃGæ Ã�ÄÅ���gÀ�Æ�Æ����Ç� ���b�%ÈN� �����ý¯N�
ÉzÊ ¦�ËÌËÍ¦�Î!g(g(g�� V�¨�QTFG�ýKNc�O
S&dxONV�^�QTS&V�QTdxS&Q!ONc�KNm�QWÏ�m�QTc�ONc�Q[S&XTQqJ \Z&c�U&dxQ!±5QTFIH&Q[S&MPQ[dPV�^�Z&S&OÀQTV´DRMi^jQTSÇ¬�c�KNXTQ[V�V�KRc�V´XTZ
m�QT`RKRuÅuaQTSts¡Z&u V�¨]\D�^jQTc�S&dPFIH�^¾g�KNu¢\KNONMxdPFIH{QTdPS�QTS«Z&S�^�QTc�MxQTONQ[S&QTSÀ¬�c�KRXTQTV�V�KNcÓdPu S&QTZ�QTS
�b�bV�^�QTu2XTZÁ³RQTc�g�QTS�U&QTSt����DGVr}�c�ORQTm&S&dxVYdPV_^rdxSÁô©DRm�QTMPMxQEÔh� Ì�XTZ�V�Q[H&QTS��w��¬�}ÒªrdPS�^(dxV�^�QTdPS�Q
k¢D>«RX�DRH&M�Jp\Z&c¾U&dxQ�±�Q[FIH&QTS�MPQTdxV�^�Z&S&OquÅdi^¾ñ�S�^jQ[ONQTc¥o µ~QTc_^jQTSÀZ&S&Ul��¬�}Òª�JL¨ÀQTS�^jV�¨&c�Q[FIH&QTS&U
Jp\Z&c�¿�MPQ[dx^j`GKNuauÁD�oUÏ�¨�Q[cjDG^�dPKNS&Q[St�
����� Ð?���|�f� �������t�|�
CEDGFIH&U&QTu»U�QTc5yEZ�JLm&DRZ;U�QTc5Z&c�V�¨&cG\Z�S&ONMPdxFIH&QTS;eEDGc�U�grDRc�Q�m�QTV�FIH&c�dxQTm�QTS;g5Z�c�U&QGsw`RKNuauÅQ[S
g5dPcESbZ�S{X[Z&uvS&Q[Z&QTS~�b�bV_^jQTu´��yEm�m&dPMxU&Z&S&O�Ôh� ÌÁX[QTdPOG^�V�FIH&Q[uÁD�^jdPV�FIH~U�dPQz¹�KNua¨�KRS&QTS�^jQ[S
dPS~U&QTc�QTc�V�^jQ[S«S&Q[Z&QTS« �Q[c�V�dxKNSt�]yEm�m&dPMxU&Z&S&O¢Ô��%È´V�FIH&Q[uÁD�^jdPV�dPQ[c�^�U&dPQaXTZ&`�\Z&ShJ#^jdPORQÁ¹�KNS�Ñho
ONZ&c�DG^jdxKNStsbdPSnU�QTcYU&Q[c(XTZ&V�\DG^jX[MPdxFIH&Q�±5QTFIH&S&Q[c�É�¬ÒªE� �R¯°ÎEÉ�V�dxQTH&QEyEm&mt�wÌh�x� ÎÒXTZ�c��b^jQ[Z&QTc�Z&S&O
U&Q[V��hQ[S&U&Q[c�V�U&Z&c�FIH´QTdxS&Q�X[g�QTdi^jQ|¬£DRc�DRMPMxQTMtñ�Ï�¹�DRc�^�Q|Q[c�V�Q[^jX§^5grQ[c�U&Q[SÐV�KNMxM�
ÒÔÓIÒÔÓUÕ ÖØ×ÚÙ
��QTc|DRMi^jQak;Q[V�V�c�QTFIH�S&QTc¾H&DG^�^�QaORQTcjDGU&Q®ONQTS£\Z�ONQTS&U<±�Q[FIH&QTS�MPQTdxV�^�Z&S&O&s�Z&u U�dPQzQTc_JLKNc�U�QTc�Mxdio
FIH&Q[SW¼�¼£ô(VÓdxS<U&Q[c�³RQTc�JI\Z�ONmwDRc�QTSÀÂ�QTdi^ÓU�Z&c�FIH�JI\Z�H&c�Q[S�XTZ�`�\KNS&S&Q[St�©��dPQayEZ&V�MPQTORZ&S&OÐU&Q[V
S&Q[Z&QTSW�°�hV_^jQ[uÅV|Jp\Z&c�m&dPV|XTZ<R¯;yfS�^jQTS�S&QTS�m�QTU&dxS&OR^�QaQ[dPS&QÁªY¬�Ï�s]U&dxQÅQ[S°^�g�QTU�QTc¾ONMxQTdxFIH
U&Q[S!ï�QTdPV_^jZ&S�ONVjDRShJLKNc�U&Q[c�Z&S�ONQTS!U&Q[cEH]\KRFIH&V�^�QTS!ONQ[¨&M)DRS�^�QTSÐyfZ&V�mwDGZ&V�^�Z�JLQ¾ONQ§gYDRFIH�V�QTSqdxV�^�s
KbU&QTc5U&dxQ�grQ[S&dPONV_^jQ[S&VEKNH�S&Q�grQ[dx^jQ[c�Q|eEDGc�U�grDRc�Qpo_k;KbU&d¤Ñw`�DG^jdxKNS&QTS�U&Z�c�FIH¢Q[dPS&Q�ONQ[S�\Z&ONQ[S&U
V�FIH�S&QTMxMPQYQ[c�V�Q§^jX§^�grQ[c�U&Q[Sa`�DRS�St�RyfZ�«NQTc�U&QTu�V�KNMxMx^�Q�Q[V�QTdPS¾¬�c�KNXTQ[V�V�KNc�V�Q[dPStsGU&QTc�m�QTdhQTdxS&QTu
yEZ�V�J�DRMxM�KNH&S&Qa¬�c�KRm&MPQ[uÅQ¾S�QTZ{m�Q[V�FIHwDe¬�^|grQ[c�U&Q[S<`�DRS&St���hFIH&MPdxQ�«NMxdPFIHÛÑwQ[M�U&dPQ¾µ<DRH&M�DRZ�J
QTdxS&QTSWDG`°^�Z&QTMxMPQ[S<ñ�S�^jQ[M5ªrQTMxQTc�KRSts©U�QTV�V�QTSÃ¿�MxQTdi^j`RKRuÅuÅD�o¥ï�Q[dPV�^�Z&S&O�QTdxS&dPORQÁ±5QTV�QTc�³RQTSWONQpo
ONQ[S�\Z&m�QTcrU�QTu2DRMx^�QTSÁyfMP¨&H&D�o¥¬�c�KRXTQTV�V�KNc�QTc_gYDRc_^jQ[SnM�\D>«G^��°ñ�Snô©DRm�Q[MPMxQfÔh� Ì�V�dPS�UnU&dPQE��¬�}ÒªÒo
µ~QTc�^�Q�U&QTV�S&QTZ�QTSÐ¬�c�KNXTQ[V�V�KRc�V�uÅdi^(U&QTS�QTS¢U�QTV�DRMx^�QTS�XTZ�³NQ[c�ONMxQTdxFIH&QTSt�
ÒÔÓIÒÔÓGÜ Ý²Þ�ßáà�âäã`å°æzçtè°é�ê�ëOê>ì�è°í
��DRVÒDRMi^jQf�b�bV�^�QTuðm�Q[V�^jQ[H�^(DRZ&VÒX[g�QTd�y�¶G�fo µ<DRS&U&MxQTc�S�s�U&dPQ£¸�Q[g�QTdxMPVÒuÅdi^�QTdxS&QTu»� |¹�DRSwDRM
k;Z&Mi^jdx¨&MPQpº�Q[cYuadx^5�hDRuÅ¨�MPQïî�efKNMxU�¼�Z�S&`�^jdPKRSwDRMPdi^½\DG^Ò³NQ[c�m&Z�S&U&QTS¢V�dPS�Ut��µÇdPQEV�dPFIH´dPu2¤rQpo
^jc�dPQ[mÅONQ[XTQ[dPOR^�HwD�^�^jQGs�³NQTc�Z&c�V�DRFIH&Q[S�CfQ[^�X[g�QTc�`°^�cjDRS�V�JLQTc�Vrg�\DRH&c�QTS&UÁU&QTc�k;Q[V�V�Z�S&O®�b^ \KNc�Z&Sbo
ONQ[SÐdPSÐU�QTSÐyfS°^�QTS&S�QTS&V�dPONSwDGMPQTS��t��QTV�HwDRMxm¢g5dPc�UÐ¹�KNuau¾Z&S&dx`GD�^jdPKRSW\Z�m�Q[cEUwDRV�CfQ[^�X[g�QTc�`
g�\DRH&c�QTS&UzU�QTc�k;Q[V�V�Z&S&O�V�K g�QTdx^£g5dPQru¢\KNONMxdPFIH�³NQ[c�uadPQTU�QTStsR}�c�ONQTm�S&dPV�UwDG^jQ[dPQ[SÓgrQ[c�U&Q[S®QTc�V_^
SwDRFIH;¤rQ[QTS&U&dxONZ&S&OaU&Q[cEk´QTV�V�Z&S&OÁDRS;U�QTS¢Â�QTS�^jc�DRMPc�QTFIH&S&Q[c®\Z�m�Q[c�^jc�DRONQ[St�
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DIO72
Parallel I/O

256MB

Intel

Celeron

FlashDisk
32MB

C
om

pa
ct

 P
C

I
8 Kanal

8 Kanal

8 Kanal

8 Kanal

ADC Board
4 Antennen

ADC Board
4 Antennen

ADC Board
4 Antennen

ADC Board
4 Antennen

State
Machine

72bit

P
riv

at
er

 B
us

Sender−
steuerung

Fast Ethernet Steuerrechner (Firewall)

Serial

B�CDC�EGFIHDJDKDL�M�Nt¶�Q ðï:�<�:;7áV²:;XYXY7�:�[�]�3d:A7�_ba�T�9/a¤?�a�T�ceSG:;_òVó<eS�TIa%ikSG:Zm@aÍ3�?ô<>3d9õ:YmkTq:A7Y3d:A7
of:;3^9�:A7ZX=Tq:�<�:;7=<>3�?Û¯'aG:±aÍ_öceS�Tq:A3ro�ñ�X=Tq:A_

��dxQ<yfSwDRMPKRO°¶R��dPORdx^IDGMio µ<DRS&U�MxQ[cnV�KNMxMx^�QTS·u¢\KNONMxdPFIH&V_^ÐONZ�^¢³NKNS��b^ \KNc�Q[dPS�÷�\Z�V�V�Q[S�DRm&ONQpo
V�FIH�dPc�u�^�g�QTc�U&QTSt����QTV�HwDRMPmÅ`�DRuBQTdxS&QfU�dPc�Q[`�^jQ5 �QTc�m�dPS&U&Z�S&O¾uadx^�U&Q[u2¬Òªrño�¤rZ&VrS�dPFIH�^YdxS
¼wcjDRORQR�h}�VYg5Z�c�U&Q[S�µ<DRS&U�MPQTc�`�DRV�V�Q[^�^�QTS�QTS�^�g�KNc�JLQ[StswU&dxQÒ¸�Q[g�QTdxMPVzÈ¾y�¶R�fo µ<DRS&U�MPQTcEÉLJ \Z�cY¯
yES�^�QTS&S&Q[S�Î�QTS�^jH&DRMx^�QTSt�tyfZ&V�U&Q[c�¹|DGV�V�Q§^�^�Q®g5dxc�U!Q[dPS!¨&c�dx³GDG^jQ[c�¨wDRc�DRMPMxQTMxQTcf¤rZ&V�H&QTc�DRZ&V¥o
ONQ§Jp\Z&H&c�^Ts�\Z&m�QTcEU&QTS!m&dxVEX[Z�� n¹�DRV�V�Q[^�^jQTSquadx^fU&QTu k;Q[V�V�c�QTFIH&S�QTc�³NQTc�m&Z&S&U�QTSqgrQ[c�U&Q[St�
��QTc�k´QTV�V�c�Q[FIH&S&QTcEV�QTMxm&V�^�ONc�QTdiJ#^5uÅdi^�^jQ[MPV�QTdPS�QTc�¬£DRc�DRMPMxQTM�ñ_¶�Ï�¹�DRc_^jQ|DRZ�J©U&QTS;¤rZ&V�XTZ��

yfZ�«NQ[c�U&Q[u V�KRMPMx^�Q¾U&dxQz��DG^jQ[S&QTc_J�DRV�V�Z&S&O�uadx^�u¢\KNONMxdPFIH&V_^Eg�QTS&dxO´±�Q[FIH&QTSwDGZ�J#gYDGS&U<U&Q[V
eEDGZ&¨�^j¨�c�KNX[QTV�V�KNc�V5DGm&M)DRZhJLQTStsbZ&uðU&dPQ[V�QTS�U�dPQf¼�DGV�^�o�¼wKNZ&c�dxQTc¥o�ô¡cjDRS&V_JLKNc�uÅDG^�dPKNS&Q[S®c�QTFIH�S&QTS
M)DGV�V�Q[SlX[ZW`�\KRS&S&QTS�����DGXTZ�g5dPc�UÀQ[dPS&Q�¬©DRcjDGMPMPQ[Mrñ_¶�Ï ¹�DRc�^�Q´Q[dPS&ORQTV�Q§^jX§^�s�U&dxQ�`RKNua¨&MPQpºhQ
��k;y±ø�o¥¼(\DGH&dPON`GQTdi^jQTSam�QTV�di^jX§^��bÂ�Zn¤�QTONdxS&SÅU�QTcrk;QTV�V�Z&S&O�g5dPc�UaU&Q[cr��k;yÑuadx^�uaQTH&c�QTc�QTS
¬�Z�¬�QTc�S;dPS&di^jdPDRMPdxV�dPQ[c�^Ts�U&dPQ�UwDRS&DRFIHÐDRZh^jKNuÅDG^jdxV�FIH�ONQ§Jp\Z&MPMi^YgrQ[c�U&Q[St����QTc5eEDGZ&¨�^j¨�c�KNX[QTV�V�KNc
QTc�H]\DRMi^©MxQTU&dxONMPdxFIH�SwDRFIH�U&QTu�¼f\Z&MxMPQ[S|Q[dPS&Q[V£¬�Z�¬�QTc�V£Q[dPS&Q[S�ñ�S�^jQ[c�c�Z&¨�^�s½g�\DRH&c�QTS&UÓU&QTc¡ô©c�DRS&V¥o
JLQTc£V�FIH&KNS®uadx^£U&QTu�S]\DRFIH&V_^jQTSÅ¬�Z�¬�QTc£JLKNc_^jONQ[V�Q§^jX[^�g5dxc�Ut�R��DRV�X§�h`°MxdPV�FIH�Q(yEU&c�QTV�V�dPQ[c�QTSaU&Q[c
yES�^�QTS&S&Q[S&`�DRS]\DRMxQfQ[c�MxQTU&dxOR^�QTdxS&QfV�¨�Q[XTdxQTMPMxQ��b^ID�^jQEk¢DRFIH&dxS&QEDGZ�JtU&Q[u ¬£DRc�DRMPMxQTMxm&Z&V�QTm�QTS�V�K
g5dPQzU&DRV�ô©c�dPONONQ[c�SqU&Q[V���k´y�o  �KRc�O�DRS�ONV�dPS!U&Q[c|¬£DRc�DRMPMxQTM£ñ_¶>Ï²¹�DRc�^�QR�]�hQ[MPm&dxONQÓ³RQTc�JI\Z�OR^
\Z&m�QTc4ÁNÌ®¤rdx^f}�dPSho¥¶GyEZ�V�O�\DRS�ONQRsw³NKRS¢U&Q[S&QTS!ÔNÌa¤rdi^5Jp\Z&cfU&DRVEï�Q[V�QTS¢U&QTc�y�¶R�fo���DG^jQ[S�m�Qpo
S°Z�^jX§^Ág�QTc�U&QTSt�Y�hK<dxV�^ÅQTVÅu \KNORMPdPFIH�s�uÅdi^�¸�QTU&Q[u ô¡cjDGS&V�JLQ[cÁQTdxS&Q´yES�^jQ[S&S&Q¢³RKNMPMxV�^ \DGS&U&dPO
DRZ&V�XTZ&MxQTV�QTS ÉÜ¸�Q�� ;¤�dx^�¨&c�K;ño�Z&S�U � o¥¹�DRSwDGM#ÎfZ&S�U{^�c�KR^�XTU&Q[u U&dPQ®¼wc�Q\ù°Z&QTS&XÅDRZ�JrU&QTu
ú\ûdü+ý%þYÿ����¢þ����=ý	��
fÿ�ÿ�þ�������Ç$ ��"�,��I"  ��� "��I�I����� ! �������������A��"�������� ! ���� ! �"!#� � "Z$+� (I($# "Z$%)�*�"��%����*���"�8"Z�'&Ç� !�# � # �(�� �" (I( ���) ! � "Z��� ($# � ! )�*�"��
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¬£DGcjDRMxMPQTM o¥¤rZ�VtV�K�S&dPQ[U&c�dxO5XTZ|HwDRMx^�QTSts U&DRV�V£�b^½\KRc�V�^�cjDRH�MPZ&S&ORQTS�Jp\Z&c]U&dPQ�y�¶R�fo µ<DRS&U&MxQTc�S&dxFIH�^
m�Q[Jp\Z&c�FIH°^�Q[^�grQ[c�U&Q[S«u{\Z�V�V�Q[St�©��dPQ¾³NQ[c�m&MxQTdxm�Q[S&U&QTS~¯��´¤rdx^|U&Q[c|ñ_¶>Ï7¹|DGc�^jQzg�QTc�U&QTS<JI\Z�c
U&dxQ�Z&S�^jQTc�V�FIH&dxQTU&MxdPFIH&Q[SÄ�°^jQTZ�QTc�MxQTdi^jZ&S&ORQTSÀU&QTVa¤rZ&V�V�Q[Va³RQTc�g�QTS�U&Q[^Ts�Q[dPS&dxONQnV�dxS&U¢¸�QTU&KbFIH
Z&S°m�QTS°Z�^jX§^��wyfm&m&dPMxU&Z&S&OÓÔ��ýÔ¾XTQTdxOR^YU�dPQ�}�dxSho�Z&S�U�yEZ&V�O�\DRS&ONQEU&QTcr³RQTc�V�FIH&dxQTU&Q[S&QTSÐ¿�Q[c \DG^�Q
DRZ�J©U&Q[u»¨&c�di³RD�^jQTS´¤rZ�VT��±5Q�DRMxdPV�dxQTc_^rg5dPc�U;U�QTc5¨&c�di³GDG^jQ�¤�Z&VfU�Z&c�FIH´QTdxS&Q|¬�MPDG^jdxS&Q®É+*-,�§/.�0
¥dË1,32k¦�Î§s�DRZ�JÒU&dxQ¾U&dxQ®¿�Q[c \DG^�Q¾ONQ[V�^jQ[FI`�^|g�QTc�U&QTS���yEZ&V�U&Q[c�yES&XTDRH&M�U�QTc�yfU&U&c�Q[V�V�m&dx^�V�J \Z�c
U&dxQ5µ<DRS&U�MPQTc�`�DRV�V�Q[^�^�QTSnORQTH�^rH�QTc�³RKNcTs°UwDGV�Vrm�dPV�XTZ;� |U�QTc�¹|DGV�V�Q§^�^�QTSndxS&V�^jDRMPMxdPQTc_^£g�QTc�U&QTS
` \KNS&S&Q[St�t��DGXTZÐu \Z&V�V�QTS!UwDGS&SÐ³bdPQTcE¤YDRFI`°¨&MPDRS&QTV�DRS&QTdxSwDRS&U�QTcEORQTc�Q[dPH�^Eg�QTc�U&QTS�stUwD�¸�Q[U&Q
³bdPQ[c��b^jQ[FI`b¨�M�\DG^�XTQ�Jp\Z&c(µ«DRS�U&MPQ[c�`�DRc�^�QTS�m�QTV�di^jX§^��
ÒÔÓIÒÔÓGÒ 4rãÇé�æ�5ÚãÇé�è76'8�è�9;:=<�>RãDì?:A@zå

ÖE×wØ�ÙhÚ�Ù&ÛÜ×°Ú§ÝxÞhß
B è B ùDCFE ªrKNuÅ¨&DRF[^j¬�ªrñYk;KR^�H&QTc�m�K�DGc�U
 f¿�yÓs�ï�y�C É¥� ��¶h� �R�RmwDRV�QTôYË�Îps�Ì�õ��hQTc�dPQTMxMs�¬£DRc�DRMPMxQTMs�Ì�õÒÏ���¤
öf÷(ø
Â
� äUÃGæwù�Ã�æ Ã�ÄÅ���nÀ�Æ�Æ����Ç�
� Ù�ßbÝ
	��hß�
Ì��RNk¢¤Ç±�y�k � ÔNÌNk¢¤Ç¼£M)DGV�H&U&dxV�`
}��^�Ô�Y�Ñ×wÞ���ÛiØ�Þ��
}£ºb^jQTc�S&Q®¤YDRFI`°¨&MPDRS&Q¾m�QTV_^R\Z&FI`°mwDGc�uÅdi^��b^jDG^jQzk¢DRFIH&dxS&Q¾Z&S&U!m�dPVEX[Z�� Åµ<DRS&U&MxQTc�`GDGc�^jQ[S
Jp\Z&c©¸�Q§grQ[dPMPV5¯®yES�^�QTS&S&Q[SWÉÌz¹�DRS]\DGMPQ�¨&c�KÅyfS�^jQTS�S&QRÕ�ñ ��� ¸�Q®� Rm�dx^pÎ�G
yES°m&dxS&U&Z&S�OÁDRS�U&Q[S!k;Q[V�V�c�QTFIH�S&QTc \Z�m�Q[c(¨&c�KN¨�c�dPQ§^ \DRc�QTS;¬£DRc�DRMPMxQTMxm&Z&VHG
y��foµ«DGS&U&MPQ[c�É_��N¤rdx^Tst� �N�G`he�X�uÁD½º��w��DRua¨&MPQ[cjDG^�Q Î§Õ¤rQ[XTQTdxFIH&S°Z&S&O ô5eE� ��¼£��±
í���å�æ �Nâ�î'Ã�INá���Ã�J5íYî"KLERû o¥�NGUw¤ �RRUw¤
C°á%��Ã�åeÄ�M�Ã\�Gþ�����æ �Nâ3NOCPM(ù�ê ûRú>À É�V�QTFTKRS&U¢V�KNZ&c�F[Q Î oj� �N�RU&¤ �RRUw¤

��Q[^jDRdPMxVYXTZ´U&Q[S;ô5ef� a Z&S�UÐ��¼£��±RQ5µ~QTc�^�QTSØÑwS&U&Q[S;V�dPFIH´dPS Ê ïbô�ªE� N�R¯GÍ�
÷ ×@ ×�Û ÛÜßhÛ1S�ØUTA� � 	/��Þ�ÝÜÚIÚ�TpÚpßhÛ ÛÜß
ÃHJ_à´ù���ù'Â ìIîÔÂWVXERë
¤rZ&V�uÁDGV�^jQ[c_o���k;y�oJ \DRH&dPORQ�U&dPORdx^IDGM�ñ_¶�Ïfo¥¹�DRc_^jQFG
ÁNÌz¤rdi^5QTdPS�XTQTMxS´DRMPV5}�dPSbo_¶GyfZ&V�O�DGS&O®`RKNS�Ñ&ONZ&c�dxQTc�mwDRcHG
�hKRJ#^�grDRc�QTZ&S�^jQ[c�V_^ \Z�^�XTZ&S&OÅJ \Z&c( fºbµ<KRc�`°VI¶Gñ�S�^�QTM¡¬©Q[S°^�dPZ&u´�
ÒÔÓIÒÔÓZY [�è�ì�é�:Åè]\°ê�ê�ëOê>ì�è°í
Ïfc�V�¨&cG\Z&S&ONMxdPFIH{`�DRu UwDRV�}�FIH°^�XTQ[dx^�o�¤rQ[^�c�dxQTm&V�V��bV�^�QTu é_^�`²��Ä(a�J��cb ëdI����e`lá%�½àgf]á I�ÃeÄ XTZ&u
}�dPS&V�DG^jXG����dxQnS \DRFIH&V_^jMxdPQTORQTS&U&Q�k \KNONMxdPFIH&`GQTdx^ÓgYDRcÓSwDG^ \Z�c�MPdxFIHts£U�dPQ�DR`�^�Z&QTMxMPQÅ �Q[c�V�dPKNSr�h� ¯
h�ij&��lkmin������o?&D���(������$j)]�D$ ( �(���I�I$	���p �rqs�_tmk � #�! ��$W� !�( q���"�"D�Ç$ ( �$�\�G��$W�\�'tD�����\"
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U&Q[V¡ORMPQTdxFIH&QTS�¤�Q[^jc�dPQ[m&V�V_�hV_^jQ[uÅV¡XTZ�³NQ[c�g�QTS&U�QTSt��yEMxMPQTc�U&dPS�ONV�g5Z&c�U&QTS�DRZ&V]¹�KNV_^jQ[S&ONcG\Z�S&U&QTS
DRZ&FIHlyEMi^jQTc�SwDG^�dx³NQ[SWZ&S�^jQTc�V�Z&FIH�^T�Y��QTczX[QTdi^j`°c�di^jdPV�FIH&Q;ªrHwDRc�DRF[^�QTc®U&QTcayES�g�QTS&U�Z&S&O«MxdPQ�«
H&dxQTc�JI\Z�c|S°Z&c�g5dPc�`°MPdPFIH�QÅ}�FIH�^jX[QTdi^jm�Q[^jc�dPQ[m&V�V_�hV_^jQ[uÅQndxS<¼wc�DRONQ®`RKNuauaQTSt��ñ�S{ �QTc�m�dPS&U&Z�S&O
uadx^�U�QTu ¹�KNV_^jQTShJ�DR`�^jKNc�Q[S°^�g5dxFI`RQ[Mx^jQ®V�dPFIH f^ÃTå°æ M5á	w4ÃxC�áj�zyH^ Ê ï�dxSbZbºhÍ�XTZqQTdxS&QTu ¹|DGS&U&dio
UwDG^�QTSts]U&Q[cÓDGMPV|}�c�VjD�^jXaU&dPQ[S&QTS~`RKNS&S�^�QR�£¿�MxQTdPFIH�XTQTdi^jdxO�O�DRm<Q[VÓDGm�Q[c�S&KbFIH<Q[dPSqgrQ[dx^�QTc�Q[V
¹�c�di^jQTc�dPZ&u´s°UwDRVYV�dPFIH�DRZ�VYU&QTc�µ«DRH�M�U&Q[c��hFIH&S&di^�^jV_^jQ[MPMPQfXTZ�U&Q[S�yESwDRMxKNO°¶R��dxONdx^jDRMhµ<DRS&Ubo
MPQ[c�S´QTc�O�DRmtÕ�ô¡c�QTdxm�Q[c(J \Z&c5U&dPQ|¬£DGcjDRMxMPQTM o�ñ�Ïfo¥¹�DRc_^jQ�uÓZ&V�V_^jQTS¢DRZ&FIH´³NQTc_J \Z&ONmwDGcEV�Q[dPSt����dxQTV�Q
Q§ºhdxV�^jdxQTc�QTSnJ \Z&cÒ fºbµ<KRc�`°VTswDGm�Q[crMPQ[dPU&Q[c�S�dPFIH�^YJ \Z&cr±�QTDRMPô(dxuÅQfï�dPS°Zhº�����Q[c(efQ[c�V_^jQTMxMPQ[crU&Q[c
¬£DGcjDRMxMPQTM o�ñ�Ïfo¥¹�DRc_^jQ©m�KR^©DRZhJ&yEShJLcjDRONQ�U&dxQÒ¬�c�KNONc�DRuÅuadPQ[c�Z&S�OY³NKNSÓ±�QTDRMPô(dxuÅQ�ï�dxSbZbº|ô©c�QTdio
m�QTc�SaDRS�sNDRMxMPQTc�U&dPS�ONV£X[ZaQ[dPS&Q[u0¬�c�Q[dPV[sRU&Q[c�\Z&m�Q[c�U&QTu�Jp\Z&c�UwDRV� �ºbµ<KNc�`°V�M)DRO&s�³NQ[c�m&Z&S�U&QTS
uadx^|XTZ&V�\DG^jX[MPdxFIH&QTcz¬�c�KNONcjDGuÅuadPQ[cjDRc�m�Q[dx^�s�U&dPQÅU&dPQayEc�m�Q[dx^�V�ONc�Z&¨&¨�QÁH]\DG^�^jQÅMPQTdxV�^�QTS«V�KNMPMxQTSt�
��DRuadx^�grDRcYU&Q[cY¹�KNV_^jQTS�³RKNc�^�QTdPM�U&QTVYï]dxS°ZhºÅH&dPS�J�\DGMPMPdxO�KhU�QTc�³bdxQTMPuaQTH�cÒdxS&V(¿�QTORQTS�^jQ[dPM�Z&u®o
ONQ[V�FIH&MPDRONQTS��©Ï�S�^jQTcÓ¤rQTcG\Z&FI`°V�dxFIH°^�dPONZ�S&OÐQTdxS&QTV�g�QTdx^�QTc�QTS«¹�c�dx^jQ[c�dxZ&uÅVaÉLuÐ\KRONMPdxFIH&V�^�g�QTS&dxO
yEZhJ#gYDRS�UÅJp\Z&c�U&dxQf¬¡KNc�^�dPQ[c�Z&S&O|U&Q[cY�hKGJ#^�gYDRc�Q Î�ÑwQ[M�U�dPQ(µ«DGH&MwMPQ§^jX[^�MPdxFIHÅDGZ�J é_^�`W�/Ä$aHJ��sb+À �

���|{ }{�'~¾�����·�����U��~g�

ñ�S�yEm�m&dPMxU&Z&S&O®Ô�� ¯¾dxV�^(U&Q[cYc�QTDRMPQEyEZ�JLmwDGZ�XTZ�V�Q[H&QTStshg5dPQ�Q[c(dPSnU&Q[c(}�S�^�g5dPFI`°MPZ&S�ONV�¨&H&DRV�Q
dPuAï]DRm�KNcfm�Q[SbZh^jX[^Eg5Z&c�U&QG��ñ�u KNm�QTc�Q[S!¤rdxMPU�^�QTdPM�m�Q\Ñ&S&U&Q[^�V�dPFIHÐMxdPS&`°V�U&QTc�¼�c�Q�ù°Z&Q[S&XTONQpo
S&Q[cjDG^�KNcTs]U&Q[c�³NKRu+¬ÒªE� �G¯¢c�Q[FIH�^jV¾UwD�³RKNS«¨&c�KNONcjDGuÅuadPQ[c�^�Z&S�U«ONQTV_^jQ[Z&QTc_^Óg5dPc�Ut�¡ÏfS�^jQ[c
U&Q[u+¬ÒªE� �G¯sÑwS&U&Q§^¾V�dPFIH«U&Q[czk;Q[V�V�c�QTFIH�S&QTc´É�ªYïÇÁRÎ§s¡U&QTc�¨�Q[cÓ±f�&ÌRÔ�Ì´¹�KNuÅuÅDRS&U�KNV|DRS
U&dxQTV�Q[S;V�FIH&dPFI`�^fZ&S&U´U&QTc5H&dxQTc(uadx^(Q[dPS&Q[c���ñ�Ï�ÁRÌÓ¨wDRcjDGMPMPQ[M�ñ�Ï3¹�DRc_^jQ�m�QTV_^N\Z&FI`�^�dxV�^T�

��dxQ�MPdxS&`RQ´e¾\DGMxJ#^jQ�U&dxQTV�QTcÅ}�m�QTS�Q;Q[S°^�H]\DRMi^ÁU&dxQ�y���ªÒo¥¤�K�DRc�U�V¢ÉLH&dPQ[cz³hdxQTcjÎ®Z&S�UÃO�DRS�X
MPdxS&`°VrU&dxQ��b^jDG^jQ�k¢DRFIH&dxS&QR����dPQE�b^ID�^jQ�k¢DGFIH&dPS&QEdPV�^rU&Z&c�FIH�X[g�QTd�¹�K�D�ºhdPDRMP`�DRm�QTM�uadx^ÒU&QTu
¼wc�Q\ùbZ�QTS&X[ONQTS&Q[cjDG^�KNcÒUwDRc \Z�m�Q[c�³RQTc�m&Z&S&U&Q[StsbU&Z&c�FIHÅU&dPQ(V�dPQ5U&Q[S ù©æ ���Fa��IÀ��b�����H� Z�S&UÁUwDGV
UwD�³NKRSÄDRm&ORQTMPQ[dx^�Q[^jQ B ä_å�ÄPäzíYîrù ³RKNu ¼wc�Q�ù°Z&Q[S&XTORQTS&Q[cjDG^�KNcÅm�QT`GKNuauÓ^�����dxQ�¤YDRFI`°¨&M)DGS&Q
U&Q[VYy���ªÒo¥�b�bV�^jQ[uÅVrm�Q�ÑwS&U&Q§^5V�dPFIH�dxuBñ�S&S&Q[c�QTS�U&Q[VYO�DRS�XTQTS�Z�S&U�dPV_^YU&Q[V�HwDRMxm�H&dPQ[crS&dxFIH�^
V�dxFIH�^jmwDRc[��Ïfu uaQTH&c�DGMPVf³bdxQTc�yE��ªÒo¥¤rK�DGc�U&VEDRS!UwDRV|�b�bV_^jQTu DRS&X[Z&V�FIH&MxdPQ\«NQTSts�u{\Z&V�V�^�QTS
g�QTdx^�QTc�Q<¤YDGFI`b¨�M)DRS&Q[V¢`�DRV�`GDGU&dPQ[c�^�grQ[c�U&Q[Sts�m&dPV´XTZÑ³hdxQTc�³NQ[c�`GQ[^�^�Q[^�Q�¤YDRFI`°¨&MPDRS&QTV;V�dxS&U
³NKRc�ONQ[V�QTH�QTSt�

ñ�uóZ&S�^jQTc�QTS¾ô¡QTdxM�U&QTV©¬�H&KR^�KNV]V�dPS�UÓDRZ�«NQTc�U&QTu?X§grQ[d�}�m�QTS&Q[SÓuadx^]}�ua¨�J \DRS&ONQ[c�uaKhU�Z&MPQ[S
QTc�`RQ[S&S°mwDRcTsb³NKNSÁU&QTS&Q[S�¸�QTU&Q[Vruadx^ÒQTdxS&QTuByE��ªÒo¥¹�DRSwDGM�Q[dPS&Q[VryE��ªÒo¥¤rK�DGc�U&V�³NQ[c�m&Z&S�U&QTS
dPV_^�����dPQ|}�ua¨�J�\DRS&ONQ[c�g�QTc�U&QTSqDGZ�J�U&Q[cE±®\Z&FI`°V�Q[dx^jQÓuÅdi^5U&QTSÐyfS�^jQTS�S&QTSÐ³RQTc�m�Z&S&U&Q[St����dPQ
DRZ�J]U�QTc� �KRc�U&Q[c�V�Q[dx^�QfJLc�Q[dPQ[S�¤YC�ªÃyfS&V�FIH�M�\Z&V�V�Q�U&dPQ[S&QTSnDRMPVÒô©Q[V�^�¨&Z&S&`�^jQ�JI\Z�crQTdxSÚÏ�V�X[dPMPMxKGo
V�`GKN¨)G�dPu²¤rdPMxU�dPV_^5U&QTc5MPdxS&`RQ�KRm�Q[c�Q|}�uÅ¨�J�\DGS&ONQTc(Q[S�^jV�¨�c�QTFIH�QTS&UÐ³RQTc�`�DRm�QTMi^��
ÒÔÓ�Y�ÓUÕ 6zì�ãDì�è�� ã]���D:Iå�è��F6X�v���
��dPQ¾�b^ID�^jQak¢DRFIH�dPS&QzdxV�^�Q[m�Q[S&V�K�g5dPQzU&dxQz¤YDRFI`°¨&MPDRS&QzZ&S�U{U�dPQÓµ<DRS&U&MxQTc�`GDGV�V�Q§^�^�QTS{QTdPS�Q
}�S�^�g5dPFI`°MPZ&S�O«U&QTcayEc�m�Q[dx^�V�ONc�Z&¨&¨�Q¢¼wQTc�S&QTc�`°Z&S&U&Z&S�O�dPSl¹�KbKN¨�QTc�DG^jdxKNSWuÅdi^®U&QTcÅ¼£dPc�uÁD
efQ[MPX[QTM�

��dxQÅ�b^IDG^�Q�k¢DRFIH�dPS&QÅV�^jQ[Z&QTc_^¾g�\DRH&c�QTS&U�U�QTc®k;Q[V�V�Z&S&OqU&QTS«��DG^jQ[S°^�cjDRS�V�JLQTc�³NKNS«U�QTS
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³�´ C'µ�FGFGµsM�N��DNGPRQ���µ/LdE��\¿8µ/¾ H#µ/¾r·^¿ ´ ¿8µ�� ´s�F� EIK#µ
±5QTORdPV�^�QTc ñ�S&HwDGMx^

� �°^IDG^�Z&V ¤rdi^I��ò ¿�K&sh¤rdx^T�½òÄ}�c�c�KRc c�Q�DRU�¶½g5c�dx^�Q
� yE��ªÒo¥��ñ  �o¥ïDÏ5µ ªrMPKbFI`n��di³bdPV�KRc�É�ï�K g?¤��°^�Q Î c�Q�DRU�¶½g5c�dx^�Q
Ì yE��ªÒo¥��ñ  �o¥efñ_¿�e ªrMPKbFI`n��di³bdPV�KRc�É�e�dPONH´¤��°^jQ�Î c�Q�DRU�¶½g5c�dx^�Q
Ô yE��ªÒo�yE����± y���ªÇ¤rK�DGc�U¢ªrKNZ&S�^ c�Q�DRU�¶½g5c�dx^�Q
¯ }�±�±�Ï�±(o�¤���ô5}£o�ïÇÏ(µ }�c�c�KNc5¤rdx^�V�ªYDRc�U;��oUÁ c�Q�DRU
� }�±�±�Ï�±(o�¤���ô5}£o�efñ_¿�e }�c�c�KNc5¤rdx^�V�ªYDRc�UrÈ�oj�  c�Q�DRU
 o
Á  �Q[c�V�dPKNS �hô�k ¼£dPc�uÓgrDRc�Q�±5Q[³bdPV�dPKNS c�Q�DRU

y�¶G�lµ«DGS&U&MPQ[c�S¾X[Z&c�¬©DRcjDGMPMPQ[M°ñ�ÏÇ¹�DRc_^jQG�½ �KRc£U&Q[c�k;Q[V�V�Z�S&O�u¾Z&V�V©V�dxQ�³NKRu0k;Q[V�V�c�QTFIH�S&QTc
uadx^�U&QTcYORQ[g \Z&S&V�FIH�^jQTS;yES&XTDRH&M�yES�^jQ[S&S&QTS´`RKRS�ÑwONZ&c�dPQ[c�^rg�QTc�U&QTS���CEDRFIH&U�QTu²U�dPQTV�QTcYU�QTS
�hQ[S&U&QTcÓZ&S&U�UwDRVÓQ§ºb^jQ[c�S&Qnô¡c�dxONONQ[c�V�dxONSwDRMÒDR`�^�dx³bdPQ[c�^�HwDG^�s¡M \DGZ�J#^ÓU�dPQÁORQTVjDGuÓ^jQÁ��DG^jQ[S&QTc¥o
J�DRV�V�Z&S&Oz¨�cjDR`�^jdxV�FIH�KNH�S&Qfg�QTdi^jQTc�QTV�Â�Z�^�Z&SnU&Q[V(eEDGZ&¨�^j¨�c�KNX[QTV�V�KNc�V[s&UwDÓU�dPQ���ñ�Ï�ÁNÌ|¹�DRc�^�Q
U&dxQ¾��DG^�QTSÐ¨�QTc���k´y3dPS¢U&QTS!yfc�m�QTdx^�V�V�¨�Q[dPFIH&Q[c�m�Q§J�\KNc�U&Q[c�^Ts�KNH�S&Q®ªY¬�Ï5o�±�Q[FIH&QTS&X[QTdi^�XTZ
m�Q�DRS&V�¨&c�Z�FIH&QTSt�

}�dxS�¨&c�KNORcjDRuauÅdxQTc�mwDRc�Q[crï�KNORdP`°mwDRZ&V_^jQ[dPSn³NKRS;yEïhô5}�±�y?m�dPMPU�Q[^(U&Q[S´¹�Q[c�S´U&QTc��°^IDG^�Q
k¢DRFIH�dPS&QG����dxQTV�QTcYg5dPc�U;m�QTdxu7e�KhFIH�J�DGH&c�Q[S¢U&Q[V��b�bV_^jQTuaV�uÅdi^(U&QTcfDR`�^jZ�QTMPMxQTS´¼£dxc�uÓgrDRc�Q
dPS�dx^jdPDRMPdxV�dxQTc�^©Z&S&Ua³NQ[c�MPdxQTc_^�U�dPQ�ñ�S�JLKNc�uÅDG^�dPKNS®m�QTdPu3yEm&V�FIHwDRMx^�QTSÁg5dxQTU&Q[cT�b��DRU&Z�c�FIHÁdxV�^ÒQTdxS
H&KNH�QTVÒk¢D>«|DRS®¼©MPQ§ºhdxm&dPMxdx^½\D�^©ORQTONQ[m�Q[StsNUwDRV�V�dPFIH®m�QTc�Q[dx^�V�m�Q[d&U&Q[c�¤rQTH&Q[m&Z&S&O|QTdxS&dPORQTc£`°MxQTdio
S&Q[cÒMxKNONdxV�FIH&Q[c�¼�Q[H&MPQ[c�m�QTX�DGH&Mx^�ONQ[uÁDGFIH°^ÒHwD�^��Nyfm&m&dPMxU&Z&S&O|Ô��%Á�XTQ[dPOR^�U&dxQ5¬�c�KNONc�DRuauÅMxKNONdP`
U&Q[c|�b^IDG^�Q®k¢DRFIH�dPS&QG��}�V�V�dPS�U{m�dPV�X[ZhÈ�±5QTORdPV�^�QTc®ÉF�DáÈ�¤rdx^IÎ5³RKNc�ONQ[V�Q[H&QTSts]U&dxQ�^�QTdPMigrQ[dPV�Q
S°Z&c5MPQ[V�mwDRc(Z�S&U;^�QTdPMigrQ[dPV�Q�V�FIH&c�QTdPm�mwDRc5V�dxS&Ut���hdxQ�V�dPS�U´dxS�ô£DRm�QTMxMPQ�Ôh�ý¯&�i�|DRZ�JLONQ§Jp\Z&H&c_^��
ÒÔÓ�Y�ÓGÜ �4ér>Rè'å¢å���å_��:Iå°ê>ì�ã`çÌç=:Åè°éAì�è°ésÝ2ß²Ö [e@`ãÇé�æ¢ê
�hKNm&DRMPUÐU�dPQz�°^IDG^�Q®k¢DRFIH&dxS&Q¾uadx^fU&QTS!ORQTQTdxONS&Q§^jQTSÐµ~QTc_^jQ[SÐJp\Z&c�U&dxQ¾±5QTONdxV�^jQ[c íYîrù�ìIîÔÂãé
Z&S&U íYîrù�ì�íYî(îRf dxS&dx^�d)DRMxdPV�dxQTc_^�dxV�^Ts&`�DRS&S´V�dPQ�U�dPQ�¬£DGcjDRMxMPQTM�ñ�Ï�¹�DRc_^jQ|DRZ�^�KNuÁD�^jdPV�FIH�XTZ&u
yEZ�V�MPQ[V�Q[S¾U&QTc©y��foµ«DRS�U&MPQ[c�UwDG^�QTS�³NQ[cjDRS&MPDRV�V�QTSt�R��DRV]ñ�S&dx^�d)DRMxdPV�dPQTc�QTS�uadx^¡U&Q[S¾ONQTQ[dPONS�Q[^jQ[S
µ~QTc�^�QTSzdxV�^©dPH&c&¸�QTU&KbFIH¾S&dxFIH�^�uÐ\KRONMPdxFIHts�V�KEUwDRV�V£U&dPQ[V©³NKRu0k;Q[V�V�c�QTFIH�S&QTc�QTc�MPQ[U&dPOR^]g�QTc�U&QTS
u¾Z&V�VT����DRm�QTdtMxdPQ[OR^(U&Q[c�µ~QTc_^�JI\Z�c�U�QTS¢ªrMPKbFI`���dx³bdPV�KNc(¨&c�DR`�^jdPV�FIH;dxu»¬�c�KNORcjDRuau²V�FIH&KNS
JLQTV_^�GwU&dxQ�yES&XTDRH&M]dPS�V�^IDGMPMPdxQTc_^jQTcÒy���ªrV5u¾Z�V�V�QTc�uadx^�^jQ[Mx^rg�QTc�U&QTS��

yfm&m&dxMPU&Z&S�O;Ôh�j��XTQ[dPOR^|U&dxQÅc�QTMPQ§³GDRS�^jQTS<¤rZ&V�MPQTdi^jZ&S�ONQTSqg�\DRH&c�QTS&U«U�QTc�}�c�`RQ[S&S°Z&S&O!U&Q[c
dPS�V�^IDGMPMPdxQTc�QTS�y���ªÒo�¤rK�DRc�U&VT�GÂ�Z&V�\DG^jX[MPdPFIH�dPV_^£U&Q[c©µ~QTc_^�U&Q[V��hô�k�o¥¿�K�¤rdx^�V£DRZhJLONQTX[QTdPFIH�S&Q[^Ts
UwDRV�ï�K gÄV�Q[dPSau¾Z&V�VTs�grQ[S&SnU&dxQ�¬£DRc�DRMPMxQTM�ñ�Ï·¹�DRc_^jQ5y���ªÒo yEU&c�QTV�V�QTSÁDRZ�J�U&QTu ¤rZ�VrDRS�MPQ§o
ONQ[SÅV�KNMPM��Rñ�uBDRS�ONQTHwDGMx^jQ[S&QTSÅÂ�Z&V_^IDRS�UÅV�dPS&U®U&dxQ(yEZ&V�O�DRS&ONV�MPQ[dx^jZ�S&ONQTSaU&Q[cr�°^IDG^�Q�k¢DRFIH&dxS&Q
dPuóô©c�d#�b^jDG^jQrÂ�Z&V�^jDRS&Ut�G��DRS&S�g�QTc�U�QTSzU&dxQ íYîrù�ì�í£à�à�Ä Z&S&U íYîrù�ìIè���åeÄPàRì�í�à�à�Ä ï�QTdx^�Z&S&ONQ[S
U&Q[cr¬©DRcjDRMxMPQ[M&ñ�Ï·¹�DRc�^�Q5³RKNSn}�dxS&O�DRS&OÁÉ�ORMPQTdxFIH®ô©c�d#�b^jDG^jQ�Î�DGZ�JtyfZ&V�O�DGS&OÓZ&ua`RKRS�ÑwONZ&c�dPQ[c�^��

CfDRFIH&U&Q[uvU&dxQ®�b^ID�^jQak¢DRFIH�dPS&Q¾³RKNu k;Q[V�V�c�QTFIH�S&QTcÓDRS&ONQ[HwDRMx^�QTSÐg5Z&c�U&QRs�V�Q[^�X[^|U&dPQ[V�Q[c
U&dxQzm�Q[dPU&Q[S{yE��ª9yfU&c�Q[V�V�m&dx^�VÓDRZhJY��s�Z&uvH&dxQTc�QTdxS&QTSqU&Q�ÑwS&dxQTc�^�QTS<Â�Z&V�^jDRS&U{XTZqHwDRm�QTS��
��DRS&S�g�QTc�U&QTS DGMPMPQÁuÐ\KNORMPdPFIH�QTS�y���ªÒo�¤rK�DRc�Uho�yfU&c�Q[V�V�QTSóÉ�¯~¤rdx^IÎ�U&QTca±5QTdxH&Q�SwDRFIHlDRZ�J
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U&Q[u ¤rZ�V�DRS&ONQ[MPQ[OR^�����DRV�¸�Q[g�QTdPMxV�DRU&c�QTV�V�dPQ[c�^�QÐy���ªÒo�¤rK�DRc�UÃV�Q§^jX§^�U&dPQ;ï�QTdx^�Z&S&O írîrù
Â à�Ãe� ä DRZh^jKNuÅDG^jdxV�FIHÁDRZ�J]e�dPONHaZ&S&U|¸�QfSwDRFIHndxS�^jQTc�S&QTu2Â�Z&V_^IDRS�UÁU&dxQ íYîrù«ç^ÄIÄÅ��Ä ï�Q[dx^jZ�S&O
DRZ�JYefdxONHqKhU&Q[c|ï]K g��¡��dPQ®}�c�`RQTS�SbZ�S&ONV�c�KNZ�^�dPS&QÅ¨&cG\Z�J#^�DRMxV�K�U&dxQÅï�Q[dx^jZ�S&ONQTS íYîrù Â à�Ãe� ä
Z&S&U írîrù?ç^ÄIÄÅ��Ä s©Z&u JLQTV�^�XTZ&V_^jQ[MPMPQ[Sts£KRm«U&dPQÅONQTc�DRU&Q�DGS&ONQTMxQTOR^�QÁyE��ª0¤rK�DRc�U«yEU&c�QTV�V�Q
m�QTMPQ[OR^�dPV_^�KhU�QTc�S&dPFIH�^T� íYîrùhÂ à�Ã�� ä g5dxc�U®³NKNuB¤�Z&VÒDRZ�J�ï�K gÄORQTXTKRONQTSts�V�KhU&DRV�VÒm�Q[dwQTdxS&QTu
efdxONHÀ¬©Q[ONQTM�DRZ�JfU&dxQTV�Q[caï]Q[dx^�Z&S&O{UwD�³NKNSlDRZ&V�ONQTO�DGS&ONQTSÀgrQ[c�U&Q[SÃ`�DRS&S�s�UwDRV�VÅDRZ&FIHÀQTdxS
¤rK�DGc�U¢³RKNc�HwDGS&U&QTS!dxV�^T����Q[V�V�Q[Sq¼wQTH&MxQTc�JLc�QTdxH&QTdi^f`�DRS�S \Z&m�QTc�U&dxQÓ}�c�c�KNcEï]Q[dx^�Z&S&OnONQ[¨&c \ZhJ#^
g�QTc�U�QTSt�

CfDRFIH&U&Q[u3DGMPMPQ�yfU&c�Q[V�V�Q[SaDRm&ONQ§JLcjDROR^©V�dxS&Uts½grQ[c�U&Q[SzU&dPQÒ³NKNcG\Z&m�QTc�ORQTH&Q[S&U®DRMPV¡yEZ�V�O�\DRS�ONQ
ONQ[V�FIHwDRMi^jQ§^jQTSÀï�QTdi^jZ&S�ONQTS�U&Q[cz¬£DGcjDRMxMPQTM�ñ�ÏA¹�DRc�^�QÁg5dPQ[U&QTczDGMPV¾}�dxS&O�\DRS&ORQ!ÉLg5dxQTU&Q[c¾ô¡c�dio
�b^jDG^jQ�Î(`GKNS�ÑwORZ&c�dxQTc�^Ts&UwDRuadx^rg5dPQTU�QTc5U&dPQ|�°^IDG^�QÓk;DRFIH&dPS�Q|yfU&c�Q[V�V�QTS!DRS�MPQTORQTS�`�DRS&St�

��dxQzyES&XTDRH&M�U&Q[c|Q[c�`�DRS&S�^�QTS«yE��ªÒo¥¤rK�DGc�U&V�g5dPc�U~dxS~U&DRV|±�Q[ONdPV_^jQTc íYîrù�ì�írî(îRf U&Q[c
�b^jDG^jQ;k¢DRFIH�dPS&Q�ONQ[V�FIH&c�dPQTm�QTS�s�m�Q§³NKNcaU&dPQ[V�Qng5dxQTU&Q[caU�Z&c�FIHlV�Q[^�XTQ[SÃU&Q[VÁ�bô�k�o_¿�K{¤rdx^�V
ONQ[V�^IDGc�^jQ§^Óg5dxc�Ut�¡��D�U&dPQÁ�b^ID�^jQ�k;DRFIH&dPS�QÁ`RQ[dPS&QÅy���ªÒo yEU&c�QTV�V�QTSWDRZ�V�M)DGV�V�Q[S«`�DRS&S~Z&S&U
dPuauaQTcYm�QTd]C�Z&MPM�X[Z¢X�\DGH&MPQ[S¢DRShJ�\DRS&OR^Ts&u{\Z�V�V�Q[S¢yE��ªÒo¥¤rK�DGc�U&V5m�QTd]yEU&c�QTV�V�Q¾C�Z&MPM�m�Q[ONdPSho
S&Q[S&U;dxS&V�^jDRMPMxdPQ[c�^rg�QTc�U&QTS��
ÒÔÓ�Y�ÓGÒ 6zì�ãDì�è�� ã]���D:Iå�è�:Ií � è#ê�ê�\zè�ì@é�:Åè�\
��dPQEyEZ�JLSwDGH&uÅQ�³RKNSÐ�hDRuÅ¨�MPQTV(M \DRZ�J#^YJLKRMPONQ[S&U&QTc�uÁDe«NQTS´DRm~É�V[�wyEm&m���Ô��ÜNÎ§Õ
¤rQ[dhONQ[V�Q§^jX[^�QTu0¿�KGo�¤rdx^�grDRc_^jQ[^£U&dPQY�b^ID�^jQ(k;DRFIH&dPS�QYDRZ�J&QTdPS�Q�J�DRMxMPQTS�U&QÒ¼£M)DRS�`RQrU�QTV£Qpºb^jQTc¥o
S&Q[S íYîrù�M�Ä�áãâNâ>ÃeÄ �h��dPQ[V�QE¼£M)DRS�`RQf³RQTc�DRS&M)DGV�V�^YONMPQ[dPFIH&X[QTdx^�dPO|U&dPQfy���ªrVYX[Z&uðyEZ�JLS&Q[H&uaQTS
U&Q[c�DG`°^�Z&QTMxMPQ[S~DGSwDRMPKRONQTS{�hdxONSwDRMxQRs�grKRJI\Z�c|uÅD�º���� ���j am�QTS]\KR^�dPOR^�g�QTc�U&QTS��©CfDRFIH{U&QTc�QTS
 �QTc�V�^�c�QTdxFIH&QTS~`�DRS&SqU&dPQa�°^IDG^�Qak¢DRFIH&dxS&Q®uÅdi^�U&Q[uvyEU&c�QTV�V�dPQ[c�Q[S<U&Q[c�y���ªrV�m�Q[ONdPS�S&QTSts
Z&u7U�dPQ�V�KbQTm�QTS�JLQTV_^jONQ[HwDRMi^jQTS�QTSÐ��D�^jQTS�dxS´U�QTS¢k;QTV�V�c�Q[FIH&S&Q[c�XTZ�^jc�DRS&V�JLQ[c�dxQTc�Q[St�

}�Vzg5dPc�UÀDRMPV�KÀÉ�m�QTONdxS&S&QTS�Ulm�QTd5C�Z&MPM)Î|U&dxQ�yEU&c�QTV�V�Q¢U&Q[V®yESwDRMxKNOq��dPORdx^IDGMÒµ<DRS&U&MxQTc�V
DRZ�JfU&Q[SÃ¤rZ�VaORQTMPQ[OR^�����DRS&S�g5dPc�U îÔ�¾í�f^ÃTå�à DRZ�JEï�K g7ONQ[V�Q[^�X[^TsÒZ�uÆU&QTu y���ªBXTZ
V�dxONSwDRMxdPV�dPQTc�QTSts�UwDRV�V�QTc�V�Q[dPS&Q���DG^�QTSaDRZ�J�U&QTSÅ¤rZ&V�MxQTONQ[SaV�KNMPM����hFIH�MPdPQ\«NMPdxFIHÓg5dPc�UaDRZ&FIHÅDRZ�J
îÔ�¾í¡M�Ä�á â QTdPS�QÓJ�DRMPMxQTS&U�Qz¼£M)DGS&`RQzQ[c�XTQ[Z&OR^Ts�U&dPQzU&Q[c�¬£DRc�DRMPMxQTM©ñ�Ï2¹�DRc�^�QzUwDRV� �KNc�MPdxQTONQ[S
S&Q[Z&QTcE��DG^jQ[SÐDRS&X[QTdxOR^EZ�S&UÐQTdxS&QTSÐ��k;y�ô¡cjDGS&V�JLQ[c�DRS&V_^½\K�«G^���CEDRFIHÐQ[dPS&Q[cfORQTm£\Z&H�c�QTS�U&QTS
¬£DGZ&V�QGs�g�\DGH&c�Q[S&U¢U&Q[c5U&dPQ|¬£DGcjDRMxMPQTM�ñ�Ï3¹�DRc�^�Q�U&dPQ���DG^�QTS;DRm&H&KRMx^�sbg5dPc�U;S&KbFIH´UwDRV ç^ÄIÄÅ��Ä
è©á ä U&Q[VÅDG`°^�Z&QTMxMPQ[SÀyE��ªð¤�K�DRc�U�VaORQT¨&cG\Z�J#^®Z&S&UÀONORJ¥��dxS�UwDRV®QTS�^�V�¨&c�QTFIH&Q[S&U&Q ç;f]f)V�f�ì
è£¢�M�ç ±5QTONdxV�^�QTcÓU�QTcz�bô�k \Z&m�Q[c�^�cjDRONQ[St����DGS&S<`�DRS&S<U&dPQÅdPS�^jQ[c�S&QÅy���ª0yEU&c�QTV�V�Q�U&Q[c
�b^jDG^jQqk;DRFIH&dPS�Q!dPS&`°c�Q[uÅQ[S�^jdPQ[c�^Ám&X[g��Ym�QTd \Ïfm�QTc�V�FIH&c�QTdx^�QTS ³NKRS írîrù�ì�ù��Uy�� ä DRZ�J|C�Z&MPM
XTZ�cR\Z&FI`°ONQ[V�Q[^�X[^fgrQ[c�U&Q[St�wµ<Z&c�U&Q íYîrù�ì�ùk�Uy�� ä S�KhFIH´S&dPFIH�^5Q[c�c�Q[dPFIH�^�swV�Q[^�X[^�V�dxFIH´U�QTc( �KNc_o
O�DRS�O�uÅdi^EU&Q[c�S \DRFIH�V�^jQ[S~yE��ªÒo�yfU&c�Q[V�V�QzJLKNc_^�s�DRS&U&Q[c�S�J�DGMPMPVfu¾Z&V�V�QTc�V_^�g5dPQ[U&QTc�DGZ�JÒQTdPS�Q
J�DRMxMPQTS�U&Q�¼£MPDRS&`RQ�U&Q[V5Q§ºb^jQ[c�S&Q[S íYîrùmM�Ä�áãâNâ�Ã�Ä ONQ[grDRc_^jQ[^5g�QTc�U&QTSt�

��dxQTV�QTc� �KRc�O�DRS�O¾M�\DRZhJ#^�s°V�KzMPDRS&ONQfUwDRV B M±��ì%¤D� ¤rdx^�ONQTV�Q[^�X[^�É�Z�S&U�`RQ[dPS�¼wQTH&MxQTcYdxSnU&Q[c
�b^jDG^jQ�k¢DRFIH&dxS&Q�DRZhJLONQ[^�c�Q[^�QTS�ÎÒdPV�^T�b��dPQE�hKRJ#^�grDRc�QfU&QTV5k´QTV�V�c�Q[FIH&S&QTc�VfuÓZ&V�VrDRMPV�KÓS°Z&cYUwDGV
B M±��ì%¤D� ¤rdi^fV�Q[^�XTQTS¢Z&S&U´U&QTS!��k´y�o�ô¡cjDGS&V�JLQ[c�Q[S�^jV�¨�c�QTFIH�QTS&U!³NKRc�m�QTc�Q[dx^�Q[^fHwDRm�QTSts�Z&u
k;Q[V�V�g�QTc_^jQ!dxSÃm�QTMPdxQTm&dxONQTcÅk;Q[S&ONQ;QTdPS�XTZ&MxQTV�Q[St�(�bKNmwDRMxUlUwDGVn¤rdi^ÁX[Z&cG\Z&FI`°ONQ[V�Q§^jX[^�g5dxc�Uts
m&c�dPFIH�^�U&dPQ|�b^jDG^jQ�k¢DGFIH&dPS&Q�U&Q[S´ �KRc�O�DRS�OÅDGmt�

��dxQ íYîrùsÂ à�Ãe� ä ï]Q[dx^�Z&S&O�V�KNMxMx^jQ£m�Q[d�Ot\Z&Mx^�dPONQ[cty���ª!yEU�c�QTV�V�Q�dPuauÅQ[ctefdxONH�V�Q[dPSts½DRm�QTc]dxS

Ìh�
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U&Q[c£¬�cjD½º�dxV]`GDGS&SÓQ[dPSÓ¿�Q[c \DG^¡dPu·¤rQ[^�c�dPQ[mÓDGZ&FIH¾DRZ�V�J�DRMxMPQTS�� ¼E\Z&c íYîrù;ç^ÄIÄÅ��Ä ORdPMx^t¨&c�dxS&XTdx¨&dPQ[MPM
UwDRVEONMPQ[dPFIH&QGs�m�QTd¡Ot\Z&Mi^jdPORQTc�y���ªóyEU�c�QTV�V�QzV�KNMPMi^jQ|U&dPQÓï]Q[dx^�Z&S&O�ï�K g�V�QTdxSts�dPu ¼wQTH&MxQTc�J�DGMPM
ÉLJI\Z�c(U&QTS;V�dPQ�MxQ[^�X[^jQ[S&U&MxdPFIH�ONQTU&DRFIH�^EdxV�^pÎrQ[c�V�FIH&QTdxS°^fH&dxQTc5DRm�QTc(Q[dPS´efdxONHt�

���¥ ���|���®�|¦�§�¨
Ï�m�grKNH�M f^ÃTå°æ äjá©w±Ã�C°áj�zyH^ dxSzU&dPQ[V�Q[c�¬�HwDRV�Q(U�QTV�¬�c�K�¸�Q[`�^jV�S&dPFIH�^�uaQTH&c©XTZ&u3}�dPS&V�DG^jX(`GKNu®o
uaQTS¾g5dPc�UtsNV�KNMPMhU&QTV�V�QTSa �QTc_grQ[S&U&Z&S&O|XTZ®Q[dPS&Q[u3V�¨�\DG^jQ[c�QTSÁÂ�QTdi^j¨&Z�S&`�^�QTc�S�QTZ�^�\Z&m�QTc�UwDRFIH�^
g�QTc�U�QTSt�

��dxQ®S]\DRFIH&V_^jQ�efDRc�U�grDRc�Q§o  �Q[c�V�dPKNS«V�KNMPM�Q[dPS&QÅX[g�QTdx^�Qn��ñ�Ï�ÁNÌ´¹|DGc�^jQaQTS�^�HwDRMx^�QTSÇÉLyEm&m��
Ô�� È�Î§s&\Z�m�Q[c¡U�dPQ�U&dPQ��hQ[S&U&Q[c�¨&c�KNONcjDGuÅuadPQ[c�Z&S&O5Z&S�Uz�b^�QTZ&Q[c�Z&S&OfQTc_JLKNMPONQ[S�V�KNMxM� ��DRuadx^t`GDGS&S
U&Q[c�X[Z&c�Â�QTdx^�S�KhFIHÅm�Q[S]\KR^jdxOR^jQ|ÉLV�Q[c�dPQ[MPM�DRS�ONQTV�FIH&MPKNV�V�Q[S&Q ÎÒ¬�ªE���R¯�Q[S�^�J�DRMxMPQTS�sNgrKbU&Z&c�FIHÁU&dxQ
k;Q[V�V�V_^IDG^�dPKNS´dPS�V�ONQ[VjDRuÓ^�`°MPQ[dPS&Q[c(Z&S&U´QTdxS�J�DRFIH&Q[c5g5dxc�Ut�
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2 Bit

4 Bit

6 Bit

3 Bit

8 Bit

A
D
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C
lo
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16 Bit

16 Bit

2 Bit

4 Bit

Digital I/O Board

Reset
STM In−circuit Prog.

STM Address

ADC Clock
ADC Read

STM Read

ADC Board Address
ADC Address

Empty Flag
ADC Ident
ADC Error

Q−Data
I−Data

ADC Enable

STM Data

STM Write

DMA Trigger (data in)

State Machine

STM In−circuit Prog.
Reset

STM Address
STM Data
STM Read
STM Write

DMA Trigger

ADC Clock
ADC Read

ADC Board Address
ADC Address
Empty Flag

ADC Enable

Trigger
Clock

ADC Error

Reset

ADC Clock
ADC Read
ADC Enable
ADC Board Address
ADC Address
Empty Flag
ADC Ident
ADC Error
I−Data
Q−Data

ADC Board 4 Antennae

B�CDC�EGFIHDJDKDL MONtM�Q� :;a�TY<e3�?�:A3sc�<>5'9�:;_ ik7Ya�u\c@TU:A3d®�<eX=.
¯ XR¬�°683�3^:A3r_�c8m�.ky3±�1�²�x³®Ô6ece7�9�X�53°<e7�veaÍXµ´><d±e|n143dTq:A3�3^:;3Wce3@?�:AX�[�]�SG6�XZX�:;3ó¯':A7�9�:A3O.
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State Machine

DIO72 parallel IO

ADC−Board (4x)

Empfaenger (16x)

Clockgenerator Chirp−Generatoren PC104 Clockgenerator−Steuerung

CL7 Messrechner

B�CDC�EGFIHDJDKDLrM�N��DQ u�:�ceSl:AX`o�ñ�X�TU:;_ aÍ_  c�v�687z¯e°ce]�7�:A3^9�9�:;7 ¯ 3dT�¯'al[¬�S�<>3�?U¶�®Ô:AX=T?°<�[¬d<>3�?
_ba�Tzy3±�1±3^Tq:A3�3d:A3s¬ece3�°c�SG:A3
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ADC
Addr
6 Bit

Ident
ADC

Error
ADC

n ADCs / Samples

I+Q
Data
32 Bit

t

ADC
Clock

ADC
Read

10us min. Conversion Time

DMA
Trig

multiplex ADCs to DIO72

Trigger
ADC

(ext.)
Sample 2Sample 1

32 TZ

32 TZ

112 TZ

Å�Æ�Æ]Ç�È$É�Ê�Ë�ÌÂÍ)Î=Ï)ÐsÑ�Ò/Ó+Ô�Õ?Ó×Ö�ØzÙ/ÖFÚÛÚÜÕsÒ/Ù_Ý�Þ3ß%à+á�Ó1ØzâgÖFãZÒ�äeåÖFæsÙ�ÒPâ£ÕçÕsÒPÙ�è�Ò/ß%ßHÞ3âUØgé�ÝXÒPÓ�êHÒ�ÕsÒ/Ú
Ò%ë;Ô�Ò/Ù%âìÒ/âîíRïçðòñ]ó�ôöõLõ3÷Fóµø?ù�âìú�Ò/ÙHÔ$ÓZÒ/Ù�ÒPâûÖFã¸ã�Òçü�ýeþ]ßçØzãZÒ/Ó�ÿæ���Ò/Ó(Ô$Ó1Ø Ó=æUÙ�Ò/â³è ÒPß%ß�ä�ÒPÙ�ÔÛÞ3â£Õ
äDÒ/Ù�ÕUÒ/âÜÕ�ÖFâsâ ÕsÒPÙ���ÒPÓ=æ£ÒxâcÖ?ÿæ Ö?Õ?Ù�ÒPß%ß�Ó�Ò/ÙHÔ Þ3â£Õ"ÖUÞ3ßØUÒ/ãZÒ/ß�Ò/âjé�ð�í��Üñ]ó$ô õLõL÷Fó�Ó=ß�ÔçÖUÞnÿæ
á;Ô(ÖFÙ�Ô�ß%Ó¸ØLâgÖFã��LåÞ3Ù ÕsÒPâ	�cÙ�Ò�
UÞnÒPâ���Ø�Ò/â£ÒPÙ/ÖUÔ�ù�Ù�_ÕsÒ/Ù�Ö�ÞnÿæÁÕ�ÖFß'ØLã�Ò/ÓZÿæ£Ò��cÖFøìÔ$ß�Ó¸ØzâcÖFã��UÒ/âìÞsÔ��LÔ�é
ý�Ö?ÕìÞFÙ�ÿæmäDÓ=Ù�ÕOð�í������ ������ß��sâìÿæsÙ�ù�â ÚOÓ(Ô�ÕsÒPÚ þ]æsÓ=Ù��vÒPÙ ��Ò�ÞFØgÔ�é

!#"



$ é&% ü Þ3ß'�Fã¸Ó�ÿø

ADC−CLOCK
OFF

Synchronisierung

von ADC−CLOCK

mit LOW−Flanke

ERROR−FLAG
Register setzen

ADC−READ
32TZ HIGH

LOW

ADC
Trigger

ADC−ENABLE
HIGH setzen

Warten auf
ADC−Trigger

HIGH

GO Bit

HIGH

0 setzen
ADC Adresse

STM ERROR
Register setzen

Empty Flag LOW

HIGH

ON
ADC−CLOCK

ADC−CLOCK
ON

128 TZ warten

Clock−Formung

f / Div.

f = 45MHz
TZ = 22 nsec

32 TZ LOW−Puls
ADC−CLOCK

ADC Enable
LOW setzen

LOW ERROR\ADC Adresse++

HIGH

nein

ja

ADC Count
ADC Addr >

DMA−TRIG
112TZ HIGH

LOW

(*)�)�+-,/.�0�1�243�576�8 �]ã+Þ3ß�ß�Õ?ÓAÖ�ØzÙPÖFÚOÚ ÕsÒPÙ-á;Ô+ÖUÔ�Ò�è Ö?ÿæsÓ¸â£Ò9�]Ó=Ù�Ú�ä�Ö�Ù�Ò
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DIO72
Parallel I/O

256MB

Intel

Celeron

FlashDisk
32MB

C
om

pa
ct

 P
C

I

72bit

8 Kanal

8 Kanal

8 Kanal

8 Kanal

ADC Board
4 Antennen

ADC Board
4 Antennen

ADC Board
4 Antennen

ADC Board
4 Antennen

State
Machine

72bit

P
riv

at
er

 B
us

Sendersteuerung

Frequenzgenerator

DIO72
Parallel I/O

Fast Ethernet Steuerrechner (Firewall)
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~ Y b�_ Z�1�Zicf^�b#dfd 0�1�2D0�1�.�(*0�dfa�Z�c�_g0�1�2�5
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Socket Wait

Socket Wait

Kommunika−
tionstask

Verbindung

Verbindung

Socket Wait

Spawn
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DMA

Read

Measure

NFS
Transfer

Evaluation

(FFT, ...)

DMA

Rescue

D

B

C

DMA

h

r

s

E

DMA

Watchdog

Wait

Enable

Spawn

A

Results
FFT/Cal.

IRQ
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��b#cf_ Z�Z�+/1�Z�1�×¶0µÕ�Zic½h\+-_TC½]ro�.�b�_gZi1�2#Zi^�k0�,-,-_Xo�b�_*0�1�.�ti0�hF1�kb#npo�df_gZi1 Y ¿�(±{|×Ì0�Õ?Z�c±2rZ�{
a�Z�npo�dfZ�,-_4o�b�_�5VU#Z�.�Zic Y ¿�(½{åÇ�1y_gZ�cfc 0�vµ_�·rZicgb#1�,/b#d d�_ íRïçðWPì÷ 0�R¯.�b#t�0��£.�Zi1Î[µZ�hDb#v�o�]#c
� ti0²1�Zio�hDZi1¯0�1�.¯.�Zi1Ñ[µZ�hDb#v�o�]rcGXÒti0¯d Zi_ t�Zi1}5 Y +/Z�¼¶Z�c�^�k0�2r)�b�c x#Zi+-_m.�Z�d�[µZih�b�v�o�]rcfd
� df+/2r1�b�,/+/df+/Zicf_���.�b�d d4.�Z�c4×Ì0�Õ?Z�cf+/1�o�b#,-_³.�Z�d³·r]rcfo�Z�cf2rZ�o�Z�1�.�Zi1 Y 0�cfnpo�2yb#1�2#d³+/1Î[µ+-npo�Z�c|{
o�Zi+-_�2#Z�)�c b#npoy_�a±0�c .�Z#5ÌËÌdSa±+-c .Òo�+-Z�cSb#0�npoÏ.�b#dSËÌ1�.�Z .�Zic4¿�Z�dfd 0�1�2ÑZic x�b#1�1y_��£+/1�.�Z�h
.�+-Z Y ¿�(½{åÇ�1y_gZ�cfc 0�vµ_gdXh\+-_g2#Z�tykb�o�,-_¬a�Zic .�Zi1}5�Ç�d�_±.�+/Z2#Zi^w]rcf.�Z�c�_gZ(*1�t�b#o�,�¿�Z�dfd 0�1�2rZ�1ÆZ�c|{
c Zi+/npoy_��=.�Z�b#xy_g+¹·�+/Z�c�_°.�+/Zid Z4�£b�d x¯.�Zi1 Y ¿�( 0�1�.Ñ2r+-)�_°b#1 íRïçðYPì÷[Z��]\�÷ b#1�df_gb�_ _°Zi+/1�Zic
1�]rcfh�b�,/Z�1�×Ì0�Õ?Z�c b#.�cfZ�d dfZSZi+/1_^a`cbBb�5
EGFIHKJML8d[egfhL
(90µ^�.�b�dS[�Zi_gtiZ�1Ñ.�Z�dj[µZih�b�v�o�]rcfdiX�a�b#cf_ Zi_°)�Z�c Zi+-_ dm.�+/Z���b#dfx íRïçðYPì÷[Z��]\�÷ 5�u*+/Zic h\+-_
a±+/cf.¥+/o�c´1=kb#hD,-+/npo .�b�d�¼¶]#c o�b#1�.�Z�dfZ�+/1 ·#]r1 Y b�_gZ�1¥+-h Y ¿�(±{|×Ì0�Õ?Z�c�b#1�2#Z�t�Zi+/2#_���.�+-Z
·r]#cS.�Zih k» )?Zic dfnpo�c Zi+/)�Z�1Ï2rZid +/npo�Z�cf_Sa�Zic .�Zi1ÏhÑk0�dfd Zi1}5 � b#npo�.�Zih .�Zic�×Ì0�Õ?Z�cj+/1qZi+/1�Zi1
1�Zi0²b#,-,/]rti+/Z�c�_gZi1¸[�v?Zi+/npo�Zic )�Z�c Zi+/npo²x�]rv�+-Z�cf_½a±0�cf.�Z#��x?k]r1�1�Zi1².�+-Z�[µZih�b�v�o�]rcfZ�1 � 0�1�. í2rZid Zi_ ti_�a�Z�c .�Z�1}5 � )�Z�.�Zi0�_gZ�_��=.�b�d dm.�Zic Y ¿�(½{�×¶0µÕ�Zicm2rZ�df+/npo�Zicf_�a±0�c .�Z#5 í )?Zi.�Z�0�_ Zi_��
.�b#dfd±.�+/Zi5hj�0 �k\ 0	l ô � 3j��b#dfx�Ë¶+-1�2yb#)�Z�.�b�_gZi1Æti0�cX¼¶Z�c�^�k0�2r0�1�2\o�b�_�5
m�n8NBopfhNgq2r�sut
ËÌ+/1�Zi1¯[µ]#1�.�Z�c�^�b#,/,=d�_gZi,/,-_½.�Zi1	[µZih�b#v�o�]rc í .�b#ci5�(9,/,-Z°b#1�.�Zic Z�1²[µZ�hDb#v�o�]rc Zi1¸d +-1�.�·#]r1
)�+-1�kb#c Zic � b�_g0�ci��.�b�d�o�Z�+-l#_��µ.�b#dfdXd +/Z9b#0�npo�1�b#npo�h\Z�o�c�^�b#npo�Zih�[µZ�_gtiZ�1sÙ�]ro�1�Zmtia±+-d npo�Zi1µ{
.�0�cfnpo´2rZi,/Z�Zicf_�t�0\a�Zic .�Zi1�Ú�1z0�c¬Z�+/1´¿¸b#,�2rZi1�]rh\hDZi1\a�Z�cf.�Z�1 x?k]r1�1�Z�1}58vÊkb#c Z½.�+-Z�d�b#0�npo
)�Z�+ í .�Zic4��b�,/,���df]	a k0�c .�Z�.�b#dj¼¶Z�cfa�Z�1�.�Z�1ÔZ�+/1�Z�d³h\Z�o�c�^�b#npo�Z�1Î×Ì0�Õ?Z�cfd\x�Z�+-1�Z�1Ô[µ+-1�1
hDb#npo�Z�1�5 Y b#1�1 x k]r1�1y_ Z°.�+/ZG5gj�0 �=\ 0�l ô � 3��£b�d x´.�b�d�¼¶]rc o�b�1�.�Z�1�d Z�+-1 ·r]r1�h\Z�o�cXb�,/d�Zi+/1�Zic
2rZ�^�k0�,/,¹_gZ�14×Ì0�Õ?Z�cfd Zi+-_gZ½1�+-npoz_¬h\Z�o�cÌZic x�Z�1�1�Zi1}5 Y Z�d o�b#,/)4+/d�_ í Zi+/14tykb#o�,/Z�1�.�Z�c�[µZih�b#v�o�]rc�5

Ç�1B(9)�o�kb#1�2r+-2rx#Zi+-_ ·#]r1�.�Zic�(*cf_Æ.�Zic¸¿ÆZ�d df0�1�2�a±+-c .BZ�+-1�ZÑ�°b�,/+/)�cgb�_ +/]r1�d�_pb#dfxÔ]�.�Zic
Z�+-1�Z´�£�£��{���b#d x	ti0�cS(*0�dfa�Z�c�_g0�1�2	Zic t�Zi0�2#_�5 � Zi+/.�ZDo�b#)�Z�1Ïb�)?Zic kb#0�dfd Zic ,/+-npoÒ.�b#djd Zi,/)�Z
¼¶Z�cfo�b#,¹_gZ�1�5#[�+/Z�a�b#c�_gZ�1�b#0�^�.�b�dÌ[µZ�_gt�Zi1�·r]r1 í ��·#Z�cgb�c )�Z�+-_ Z�1�.�+/Z�+-h�×Ì0�Õ?Z�c£·#Z�cf^ k0�2r)�b#cfZ�1
C±]ro�.�b�_ Z�1°0�1�.°d npo�cfZ�+-)?Zi1j+-o�c Z¶ËÌc 2#Z�)�1�+-d dfZ�1�b�npo Pì÷[Zw\y� l Z 5 Y b�d�Ë¶1�.�Z�.�Z�c�¿�Z�dfd 0�1�2*a±+/cf.
a±+/Zi.�Z�c±.�0�c npo¸Zi+/1�Zi1_^a`cbBb4×Ì0�Õ?Z�c±Z�cfx�b�1�1y_90�1�.�h\+-_�.�Z�h®[µZ�_gtiZ�1�·#]r1I5yxz0�+¹_ _ +/Z�c�_�5
(9,-,/Z�.�c Z�+£�£b#dfxzd°_ Z�c h\+/1�+/Z�cfZ�1}�?1�b#npo�.�Z�h d +-Z³.�b#d�ËÌ1�.�Z4.�Zicj¿�Z�dfd 0�1�2�Z�cfx�b�1�1y_jo�b#)?Zi1
0�1�.�b#)�dfnpo�,/+-Z�lrZi1�.�Z�(90µ^wc'kb#0�hDb#cf)?Zi+-_gZi1�.�0�c npo�2rZi^pk0�o�cf_*d +/1�.}5
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EGFIHYz{Ngq2eg|BO}s�~
Y +/Z³df]'a�Zi+-_°)?Zid npo�cf+/Zi)?Zi1�Z�1Ò��b#dfx�d°2rZio�Z�1s.�b�·r]r1qb#0�d��=.�b#d d°.�Z�c Y ¿�(±{��Ðcgb#1�df^wZ�c�]ro�1�Z
[µnpoya±+/Zic +-2rx#Zi+-_gZi1Æb#)�,�kb�0�^`_�5 Y b�.�+/ZidXb#)�Z�c�x�Z�+-1�Z·r]r,-,/d�_àkb#1�.�+/2ScfZ�b#,-+/d�_g+/dfnpo�Z(*1�1�b#o�h\Z+-df_��
d ]#,/,-_ Z�1°��Z�o�,-Z�c�)�Z�+/h���c b#1�df^wZic�.�Z�c Y b�_gZi1j+-1j.�Z�1³¿ÆZ�d dfc Zinpo�1�Z�c£t�0�h\+/1�.�Z�df_ÐZic x�b#1�1y_�0�1�.
1�b#npoÆ¿qk]r2r,/+-npo�x#Zi+-_�b#0�npo .�+-Z¶�fZia�Z�+-,/+-2rZ » c d b#npo�Z�b#1�b�,-e�d +-Z�cf_�a�Zic .�Zi1}5�ËÌ+/1�Z » cfdgb#npo�Z�1�Zic�{
x#Zi1�1z0�1�2	+/d�_Sti0�h �fZi_ t�+/2#Z�1�À�Zi+-_gv�0�1�xy_�1�+-npoy_�+/h\v�,-Z�h\Z�1y_g+-Z�cf_�5}(9)�Z�cjZ�d�Z��µ+/df_ +/Zicf_jZ�+/1�Z
��Z�o�,-Z�cfZ�c x�Z�1�1z0�1�2���.�+/Z*.�b#c b#0�^Ð)?Zic 0�oy_���.�b#dfd��fZ�.�Zic±[�a�Z�Z�vÆ2rZih²kb#lS.�Z�h�¿�Z�dfdf·rZicf^�b#o�c Z�1
Zi_�a�b�:�5 !�" [µZ�xz0�1�.�Z�1¸.�b#0�Z�c�_±0�1�.Æ.�Z�h\t�0µ^w]r,/2rZ9b#0�npoÆ+/1 .�+-Z�dfZ�1¸À�Z�+-_gb#)�d�_àkb#1�.�Z�1 Y ¿�(±{
�Ðcgb#1�d�^wZ�cfd�b#)�2rZid npo�,-]rd dfZ�1	d Zi+/1²df]r,/,¹_gZ�1�5?ËÌd9a±0�c .�Zi1sb�,/d ]D.�c Zi+�a�Z�+¹_gZ�cfZ4[µZih�b#v�o�]rc Zi1 Z �
ó �c�Æ0�1�.Ï.�+-Z íRïçðQ� 0	l � ��R �Lõ ��b#dfxqZ�cft�Zi0�2#_�5 Y +/Z�[µZ�hDb#v�o�]#c Z�1 Z 0�1�.���_gZi+/,/Zi1Ò.�Zic
��b#d x³.�Zi1 � Z�2r+-1�140�1�.\.�b#d¬ËÌ1�.�Z½.�Z�c�¿�Zid d 0�1�2Sh\+-_�5#Ç�1\.�Z�c¶,Áb�0�^wZ�1�.�Z�1�¿�Z�dfd 0�1�2jv�c�k0µ^`_
.�+-Zm�£b#dfx´1z0�1ÆhD+¹_�Z�+-1�Z�h �X+/h\Z�]r0µ_�·r]r1��4[µZ�xz0�1�.�Z�1¸b#)}��]r)�.�Zic*[µZ�hDb#v�o�]#c ó 2rZ�dfZi_gt�_+/d�_�5�Ç�d�_±.�b#d±1�+-npoz_±.�Z�c½��b#,/,÷�µdf]\x�b#1�1Æ)�tiaÓhS0�d dX·r]#1�Zi+/1�Zih���Z�o�,-Z�cX)�Z�+}.�Z�c*¿�Z�dfdfa�Z�c�_f{
Z�c�^�b#d df0�1�2\b#0�df2rZ�2rb#1�2rZi1´a�Zic .�Zi1}5�(9,-d » cfdgb#npo�Zi1�d +/1�. t#5 � 5�[µ]�^`_�a�b#cfZi^wZio�,/ZicX+/h ��cfZ�+-)?Zic
.�Zic Y +/2r+¹_pb#,yÇS� Í ��b#c�_gZ�]�.�ZicÉ+/hÊ¿�Zid d v�c ]r2rc b#h\hÊ]�.�Z�c£+/hÊ[�_gZi0�Z�cfv�c ]#2rcgb#h\h .�Z�c¶[z_pb�_ Z
¿¸b#npo�+/1�Z¬b#)�Z�cÐb#0�npoju9b�c .�a�b#c Z�^wZ�o�,-Z�c�.�Zi1�xz)�b#c�5à�Ðc +¹_ _�Z�+-1 Y ¿�(½{���Zio�,/Zic=b#0�^|�'.�b#1�1°x�b�1�1
.�+-Z Y ¿Æ(½{���b#dfxÆ.�Z�1¯[�Z�hDb#v�o�]rc ó 1�+/npoy_*d Z�_gt�Zi1}5 Y b�cgb#0�^wo�+/1�2r+/)µ_*.�+/Z�vÒb�_gnpo�.�]#2�{���b#d x
b#1�d�_gZi,/,/ZS.�Z�c Y ¿�(±{���b#d x²Zi+/1 � »��$� b#1	.�+-Z4��]#,/2rZ�_pb#dfx�da�Z�+¹_gZic��=.�b#h\+-_9.�+/Z\¿ÆZ�d df0�1�2
)�Z�Z�1�.�Zi_±a±+/cf.}5�(*0�d dfZ�c .�Z�h�a±+/cf. Z�+-1Æ+-1y_gZ�cf1�Z�d±��,Áb#2�2#Z�d Z�_gt�_���.�b#dX.�Z�1 Y ¿�(½{å(9)�)�cf0�npo
b#1�tiZ�+-2#_�5�[µ]\x�b#1�1�.�+/Z°u9b�0�v�_gh\Z�dfdf_gb#d x�Z�cfx#Zi1�1�Z�1���]r)Æ.�Z�c½v�cf+-·�b�_gZ � 0�d*0�1�.¸.�+-ZS[z_pb�_ Z
¿¸b#npo�+/1�Z�1�Zi0�+-1�+-_ +Áb#,-+/d +-Z�c�_¬a�Z�cf.�Z�1�d ]r,-,-_ Z�1}5
H&fhdw�4L}��q�f�tg~�L}t
ËÌdS2r+-)�_°tia�Z�+�¿�Zi_ o�]�.�Z�1Ï.�Zicj(*0�dfa�Z�c�_g0�1�2�5�U#ZD1�b#npo�.�Zih���]r)s.�b#d�[�e�df_gZih x�b#,-+/)�cf+/Zicf_
a�Z�c .�Z�1´df]r,/,�]�.�Zic¬Zi+/1�Z±1�]#c hDb#,/Z±¿ÆZ�d df0�1�2�Zicf^w]r,-2rZ�14df]r,/,÷��a±+/cf.DZi+/1�Z±.�Zic¶)?Zi+/.�Zi1´¿�Z�_go�]�{
.�Zi1Æ·#Z�cfa�Z�1�.�Zi_�5

» 1�b#)�o kb#1�2r+-1�2´·r]r1	.�Zic�b#xy_g0�Zi,/,-Z�1Ñ¿�Zid d h\Zi_ o�]�.�ZD+-df_�b�)?Zic.�+/Z Y b�_gZ�1�df_gcf0�xy_g0�ci�}.�+-Z
b#,-d�Ë¶+-1�2yb#)�ZÌ^�k0�c�.�+/Z¶(*0�dfa�Z�c�_g0�1�2#d c ]#0�_g+-1�Z�.�+-Z�1y_�5'Ç�1j(9)�)�+/,/.�0�1�2�+�5ö3½+-df_�.�+-Z¬(*1�]rcf.�1z0�1�2
.�Zic Y b�_ Z�1Ñ+/h Y ¿Æ(½{|×Ì0�Õ?Z�c�+-,/,/0�df_gcf+/Zicf_�5 � Z�+��fZi.�Z�h �Ðc +-2r2rZ�cfd +-2r1�b#,ÉhÑk0�dfd Z�1s.�+/Z�vsZ�c|{
_gZ4b�,/,/Zic9(*1z_ Z�1�1�Z�1�x�b#1�kb�,/Z4Z�+-1�2rZ�,-Z�dfZ�1¯a�Zic .�Zi1}5 Y b#o�Zica�Zic .�Zi1s.�+-ZGvqZicf_ Z�·r]rh Y ¿Æ(
o�+-1z_ Z�cfZ�+/1�b#1�.�Zic¬+-1D.�Z�1D×¶0µÕ�Zic�2rZid npo�cf+/Zi)?Zi1}5 � Z�+/h 1�kb#npo�d�_gZ�1��£b#xy_¶a�Z�c .�Z�1�a±+-Z�.�Zic�b#,-,/Z
��b#1�kb#,-Z³o�+/1y_ Z�c Zi+/1�b�1�.�Z�c°+/1	.�Zi1Ò×Ì0�Õ?Z�c°2rZ�dfnpo�c +-Z�)�Z�1}5 Y b#d�o�Zi+/l#_��=.�b#d d°.�+-Z�À�Zi+-_ d Z�cf+/Zi1
.�ZicDZi+/1�tiZ�,/1�Z�1 ��b#1=kb#,/Z�1�+-npoz_\^w]rc�_g,Áb�0�^wZ�1�.Î+/h ×¶0µÕ�ZicDZ���+-df_ +/Z�c�_��¶d ]#1�.�Z�cf1 c Zi2rZ�,-h²kb�lr+/2
h\+-_gZi+/1�b�1�.�Z�c*·rZ�cfhD+-d npoy_°d +-1�.}5=ËÌdmajkb#c Z�·�+-Z�,/,-Z�+-npoz_9a4k0�1�d npo�Z�1�d�a�Zicf_��Ða�Zi1�1q.�Z�c Y ¿�(±{
� b#0�df_gZi+/1j.�Z�c Y +/2r+¹_pb#,rÇ Í ��b#c�_gZ¬.�+/Z���b#1�kb#,-Z¶2r,/Zi+/npo°+/1SZi+/2rZi1�Z�×¶0µÕ�Zic£d npo�c Z�+-)?Zi1³x?k]r1�1y_gZ�5
Ç�h � b�npo�o�+/1�Z�+/1Ñdf_ Z�,-,-_°d +-npoq.�+-Z�d Zic*vs0�1�dfnpoÏb#)�Z�cjb#,/d�2yb�c°1�+/npoy_Sdf]�.�c +/1�2rZ�1�.so�Z�c b#0�di�
.�Zi1�1�.�+-ZyC½]r0µ_g+/1�Z�1Î.�Z�cD�É�£��v { � +/)�,-+/]#_ o�Z�x8�³df+/1�.Ôb#0�^92rZ�1�b�0�d ]Ñt�Zic d�_rk0�npx�Z�,-_ Z¯ËÌ+/1µ{
2yb#)�Z�1Ô)?Zic Zi+-_gd\b#0�d 2rZi,/Z�2�_�5¶Ç�h ��b#,/,�.�Z�cD�°b�,/+/)�cgb�_ +/]r1Ï+-df_\Z�d�b#0�npo�1�+/npoy_�df]s_ cgb#2r+-d npo}�
.�b#dfd9.�+-Z Y b�_gZ�1Æ1�+-npoz_9d npo�]#1¸·r]rcfd ]rc�_g+-Z�cf_*d +-1�.}��.�b\+/1¸.�+/Z�dfZ�h®��b#,/,z� bD.�0�cfnpo².�+-Zj1�+-npoy_
)�Z�1 k]#_ +/2#_ Z��É�£�B2rZ�1 k0�2rZ�1�.�C±Z�npo�Zi1�t�Zi+-_½t�0�h®[�]rcf_ +/Z�cfZ�1 ·rZicf^ k0�2#)�b#c±+/d�_�5
�fï�õôòS�àòT� ���B�����
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�4 �¡� £¢ ¤V¥V¦�§¨¤V©�ª¬«®°¯M«y±G«2¥c²V¦;³w©�«	´µ¥¶§·°©T²¹¸�²V©º«	´¨¥º»@¯½¼¾¯$¦·¦Bª¬²�¿TÀ
� Zi+Ð.�+/Z�dfZ�c½(9c�_9.�Zic¿ÆZ�d df0�1�2�a±+-c .�^ k0�cÉ�fZ�.�Z°(91y_gZi1�1�Zj0�1�.4�fZi.�Z�1�Á�o�+/cfv�dfZ�v�b#c b�_*Z�+/1�Z
�É�£�Ê2rZ�cfZ�npo�1�Zi_�5 Y +/ZiC±]r0�_ +/1�Zi1sti0�c � Zic Zinpo�1z0�1�2¸a�b#c Zi1Ò+/1Ñ.�ZicSb#,¹_gZi1Ò[µ]�^`_�a�b#cfZ\·#]r1
Z�+-1�Z�h ��]rc�_gcgb�1Ô_g].ÁKÁ�]r1y·rZ�c�_gZic 2rZ�1�Zic +-Z�cf_Da�]#c .�Zi1B0�1�. .�b#o�Z�c´,-Z�+/.�Z�c\1�+/npoy_´.�+/c Zixy_
·rZic d�_àkb#1�.�,/+/npo�5�¼+/Zi,}d npoya�Z�c�a±+/Z�2#Z�1�.�Zic*a�b#c½b#)�Z�c���.�b#d d±.�+-Z Y b�_ Z�1�+/1Æ��Z�,-.�Z�cf1 2rZ�o�b�,-_gZi1
a±0�cf.�Z�1}�y.�Z�c Zi14x#]rh\v�,/Z��µZ�Ç�1�.�+-t�+/Zic 0�1�2mt�04.�0�cfnpo�d npo�b�0�Z�1DZ�+/1µ^�b#npo³1�+/npoy_¶2rZi,/+-1�2rZ�1ja�]r,-,¹{
_gZ�5 Y +-Z*¿�Z�dfdfa�Z�cf_ Zma�b#cfZ�1´1�+/npoy_�Zi+/1�^�b#npo�1�b#npo b#0µ^wdf_gZi+/2rZi1�.�Zic���b#1�b#,-1z0�hDh\Z�cÌdf]rcf_ +/Zicf_��
d ]#1�.�Z�cf1�b#,/d¬Z�cfdf_ Z�dXx�b#h\Z�1�.�+/Z��b#1=kb#,/Z*Ar� ! �µ3S0�1�.,+��µ.�b�1�b#npo�A " 0�1�.�A��°0�1�.´.�b�1�b#npo
.�+-Zm.�b#tia±+-d npo�Zi1¸,-+/Z�2#Z�1�.�Zi1���b#1�kb#,-Z+/1Æb#0�^�.�Zi1ÆZic d�_gZ�1 � ,/+-npxDZio�Z�cXa±+-,/,/x=k0�cf,/+-npo�a±+/cfx#Z�1�{
.�ZicÉ��]r,/2#Z#5�u*+-Z�cf^pk0�c�2yb�)�Z�dÉt�a�Zi+�ºmc�k0�1�.�Z#5#Ë¶cfdf_ Z�1�dÌ.�+-Z�b�1�b#,/]#2rZ�¿Æ0�,-_ +/v�,-Z��µZ�c�u9b#cf.�a�b#c Z��
.�0�cfnpo�.�+/Z.�+-Z°º�Zi1�b#0�+-2rx#Zi+-_X.�Z�c±��b#1�kb#,-Zh\+-_�ti0�1�Zio�hDZi1�.�Zic9u*b#,-_ Z�t�Zi+-_X.�Z�c½¿�Zid dfa�Z�c�_gZ
b#)�1�+/h\hS_�5�À?a�Z�+¹_gZ�1�d�a±0�cf.�Z0�cfd v�c�k0�1�2r,-+/npo´Zi+/1�Z½)?Zid ]r1�.�Z�cfZ(91�]#c .�1z0�1�2³.�Z�c�(*1y_gZ�1�1�Z�1
)�Z�1z0�_gt�_���)?Zi+?.�Z�c¬tia�Z�+�(*1y_gZ�1�1�Z�1 +-1�.�Zic�¿�+¹_ _ Z*.�Zic�C±Z�+-o�ZX·r]rcfZ�+/1�b#1�.�Zic�df_gb#1�.�Zi1}5 Y +-Z�{
d Z\)�Z�+/.�Z�1Ñ(91y_gZi1�1�Z�1sd ]r,-,-_ Z�1	hD+¹_m)�Z�d ]#1�.�Z�cfdSo�]#o�Z�cjºmZ�1�b#0�+/2rx�Z�+-_�2#Z�h\Z�d dfZ�1Ña�Zic .�Zi1}�
.�b#1�b#npo¸b�)?Zic½.�+/Z kb#0�dfd Zic Z�1¸ËÌ1�.�Z�1�.�Z�c4C±Z�+-o�Z#5

ºm,fk0�npx�,-+/npo�Zicfa�Z�+-d ZÑ2r+/)�_ÆZid¸.�+-Z�d ZshD+¹_�.�Z�c�1�Z�0�Z�1�u*b#c .�a�b#cfZq1�+-npoz_�h\Z�o�ci�½.�bÔ.�+-Z
��b#1�kb#,-Z¯b#,-,/ZÆ2r,/Zi+/npo�tiZ�+-_ +/2Ò.�+/2r+¹_pb#,-+/d +-Z�c�_³a�Zic .�Zi1 0�1�. Zid x#Z�+-1�Z�1 » 1z_ Z�cfd npo�+-Z�.�hDb#npoy_��
a�b#1�1Ò.�ZicjZi+/1�tiZ�,-1�Z´¿ÆZ�d d�a�Zicf_³_gb�_gd�kb#npo�,/+-npoqZi+/1�2rZi,/Zid Z�1Ña±+/cf.}5ÐË¶dj2yb#,¹_Sb�,/d ]Æ1z0�c°1�]µnpo��
Z�+-1�Z � +-)�,/+-]#_go�ZixÑ^pk0�c³.�+/Z��É���Xd\ti0Î¾�1�.�Z�1Î0�1�.ÎZ�+-1�t�0�)�+/1�.�Z�1}5¬À�0�hNËÌ+/1�d b�_gt�x#]#hDhS_
1z0�14Z�+-1�Z � +/)�,/+/]�_go�Zix°1�b#hDZi1�d¶�É�£��v Ùwd +/Zio�Z*Â �É�£��v¨ÃÁÚ�5z[µ+-Z�x�b#1�14h\+-_É0�1z_ Z�cfd npo�+-Z�.�,-+/npo
df_ c 0�xy_ 0�c +-Z�cf_ Z�1\ËÌ+/1µ{}0�1�.³(*0�d 2yb�)?Z�^wZ�,/.�Z�c 1³cfZ�npo�1�Z�1}5 Y +-ZaC±]ro�.�b�_gZ�1³df+/1�.³+-1�.�+-Z�d ZicÉ(91�{
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0 1 0 1

Takt n Takt n+1

2 2

Entfernungsaufloesende Fast Fourier Transformation

DMA Buffer

Antenne 0:

Antenne 1:

Entfernungsbereich N

Spektrum n+1Spektrum n

Entfernungsbereich 1

Å�Æ�Æ]Ç�È$É�Ê�Ë�Ìi��ÎÄ��ÐÐC;ù�âçÕsÒPÙ��£�½� ÒPÙ ��Ò�ÞFØgÔ�Ò]ý�ÖUÔ|ÒPâsß�Ô�Ù�Þ3øìÔ%ÞFÙ�érý�Ó�Ò�ÅDÓ¸âUØnÖ��UÒräDÒ/ÙHÔ|Ò äRÞ3Ù�ÕUÒ/â
�UÒ/Ù�ÒPÓ+Ô�ß ÚÛÓ+Ô_ÕsÒPâ´A�ÖFã¸Ó��FÙPÖUÔ$ÓZù�âsß�ÕnÖUÔ|ÒPâxú�Ò/Ù�ø?â'åÞ����|Ô�é�EDÙ�ù'ü'âìÔ|ÒPâsâ£Ò-Ò%ë�Ó=ßHÔ$Ó�ÒPÙ�Ô�Ò/Ó¸âOü Þ3ß�ØnÖ��sÒ/à
��Þ�ÆjÒ/Ù���LÞ3ÙRü Þ#�×âgÖFæsÚ Ò�Ò/Ó¸â£Ò/ß½�cÙ�Òi
sÞ?Ò/â���ßå��Ò/øìÔ$ÙHÞ3ÚOß��;Ù�ù�þ]æsÓ¸Ùå��é
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I ácùà�|Ô+ä�Ö�Ù�Ò

A0 A1 A0 A1

Sample n Sample n+1

A2 A2

Antenne 0:

Antenne 1:

DMA Buffer

Sample n
n+1

n+2

Å�Æ�Æ]Ç�È$É�Ê�Ë�ÌÇ��Î@È)ÐDý�ÖUÔ�Ò/âsßHÔ$ÙHÞ3øìÔ%Þ3Ù��ÕzÓ�Ò ú�ù�â�ÕsÒPÙ9A�ÖFã¸Ó��FÙPÖUÔ$ÓZù�âsß%Ú Ò/ß�ß�Þ3â�ØÂÒ/Ùf��Ò�Þ�ØgÔXäDÓ¸Ù�Õìé
ý�Ó�Ò Ó¸âdÕsÒPâÉÅDÓ=âUØnÖ�âUØzß�ÕnÖUÔ|ÒPâÂâ£ùnÿæ�æsÓ¸â£Ô�Ò/Ù�Ò/Ó=âcÖFâ£ÕsÒPÙ ã=ÓZÒPØUÒPâ£ÕsÒPâ è ÒPß%ßHäDÒ/ÙHÔ|Ò�ÕsÒPÙ�úrÒ/Ù%ß�ÿæsÓ�Ò/à
ÕsÒPâ£Ò/âÜü-â£Ô�Ò/âsâìÒ/â ä�ÒPÙ�ÕsÒPâòÓ=âÁêHÒlÒ/Ó¸â£Ò/â7ÒPÓ¸ØUÒPâ£Ò/âÓEXÞ]Æ�ÒPÙ �;Ù�ùvü'âìÔ|ÒPâsâ£Ò ø?ù��;Ó�ÒPÙ�Ô Þ3â£Õ
ØLØy�|énØUÒ/ÚÛÓ+Ô�Ô|Ò/ã(Ô%é

a�Z�1�.�0�1�2�1�kb#h\,/+/npo°1�+-npoz_Éd ]2rZi]rc .�1�Zi_Éa±+-Z�.�+-Z�2rZ�a4k0�1�dfnpoz_ Z�1DËÌc 2rZi)�1�+/dfd Z�5r(9,-dÉËÌc 2rZi)�1�+-d
a±+/cf.�^�k0�cÐ�fZi.�Z(*1z_ Z�1�1�Z°Zi+/1´Zi+/2rZi1�Z�dX[µv?Zixy_gc 0�h )�Z�1�k]#_ +/2#_���ajkb�o�c Zi1�.�.�+/Z9Ë¶+-1�2yb#)�Zb�)?Zic
¿�Zid dfa�Z�c�_gZ±0�1y_gZic dfnpo�+/Zi.�,/+-npo�Z�1³(*1z_ Z�1�1�Z�14b#0�^wZi+/1�b�1�.�Z�cÐ^w]r,/2#Z�1}5 Y +/Z¬�É����v { � +-)�,/+-]#_go�Zix
x�b#1�1	b#0�d�Ë¶+-1�2yb#)�Z�1¯+-1².�Zicmo�+/Zic92rZi2rZ�)�Z�1�Zi1s(*1�]rcf.�1z0�1�2�.�+/Zj2rZi^w]#c .�Zicf_gZi1	(90�df2yb#)�Z�1
.�+-c Z�xy_½)�Z�c Zinpo�1�Zi1ÏÙ�di5�(9)�)�5}+�5=+yÚ�5

(*0�d¬.�Z�hPËÌc 2rZi)�1�+-d�.�Zic��É�£�Îa±+/cf.�1z0�c�Zi+/1Dx�,-Z�+-1�Z�c¶�ÐZ�+/,�b#,-d¬_gb�_gd kb#npo�,-+/npo�Zid�ËÌc 2rZi)�1�+-d
·rZicfa�Z�1�.�Zi_���1=kb#hD,-+/npoD.�+/Z*1�+/Zi.�c +-2rdf_ Z�1 " +���cfZ[xz0�Zi1�t�Zi1qÙw)?Zi+ " +�Ë¶1y_f^wZ�c 1z0�1�2rd )�Z�cfZ�+/npo�Z�1�Ú
+/hÊ1�Z�2rb�_g+¹·rZ�1�vsZ�c�_gZ�)�Z�cfZ�+-npo}5 Y +/Z�dfZX(91�t�b#o�,�0�1�.D.�Zic Í Õ�dfZi_¬+/h ��cfZ[xz0�Zi1�t�)�Z�cfZ�+/npoDd +-1�.
v�cf]r2rcgb�hDh\d Zi+-_g+-2j·�b#cf+Áb#)�Z�,}2#Z�o�b#,¹_gZi1}5

�4 �¡� �¡ ÊË¥º»Ì�ÍM«2¥$§8°©�²
À�+/Zi,�.�+-Z�d Zic¬¿�Z�dfdgb#c�_�+-df_¶.�+-Z±ËÌc t�Zi0�2r0�1�2j·r]#1���b#,-+/)�c b�_g+-]r1�d .�b�_gZi1S^�k0�c¶1�]rcfh�b#,-ZX¿�Zid df0�1µ{
2rZi1}5 Y Z�cgb�cf_g+-2rZ���b#,/+-)�cgb�_g+/]#1�d .�b�_gZ�1Òa�Z�cf.�Z�1�.�b#1�1Ô+/1�.�Z�c\1�]rcfh�b�,/Z�1Ô¿�Zid df0�1�2Ò1�]�npo
·r]#c½.�Z�c½�É�£� b#0�^�.�+/Z&C±]ro�.�b�_gZi1�b�1�2rZia�Z�1�.�Zi_��?0�h t#5 � 5�×Ìo�b#dfZ�1y·rZic d npo�+/Z�)�0�1�2rZi1Ñ]�.�Zic
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Sample n Sample n+1

A0 A1 A2 A0 A1 A2

DMA Buffer

+/m +/m

Antenne 0:

Å�Æ�Æ]Ç�È$É�Ê�Ë�ÌÎ��Î¸Ï)Ð$Ï'Ò/ÚÛÓ+Ô�Ô|Ò/ã(Ô)ä�ÒPÙ�ÕsÒPâ Ó=ÚÛÚxÒPÙ]Õ?Ó=Ù�Ò/øìÔ£ÖUÞ3ß�ÒPÓ=âgÖ�â£ÕsÒ/Ù��(ù�ã¸Ø�Ò/â£ÕsÒDè ÒPß%ßHäDÒ/ÙHÔ|Ò
Ò/Ó¸â£Ò/Ùµü-âìÔ|Ò/âUâ£Ò�é

0�1y_gZic dfnpo�+/Zi.�,/+-npo�Z°¼¶Zic d�_àkb#cfx�0�1�2rZ�1�.�Z�c½��b#1�kb�,/Zmb#0�d t�0�2r,/Zi+/npo�Zi1}5
u½+/Zic )�Z�+ya±+/cf.Sx#Zi+/1�Z��É�£�Ò2rZic Zinpo�1�Zi_�5#(*1�df_gb�_ _£.�Z�dfd Z�1³a�Z�cf.�Z�1³.�+-Z Y b�_ Z�1j1�0�c£d ]90�h4{

d ]#cf_g+-Z�c�_��}.�b�d dm^�k0�c��fZ�.�Z\(*1y_gZ�1�1�ZD.�Z�c*Á�o�+-c v	+/1	Z�+-1�Z�h [�_#k0�npx²·r]rcf,/+/Zi2#_\Ùwd�5=(9)�)}5�+�5k�rÚ�5
Í v�_g+-]r1�b#,�x k]r1�1�Zi1\b#0�npoD¿�+-_f_gZi,-a�Z�cf_ ZXb#0�^wZi+/1�b�1�.�Z�c�^w]r,/2rZi1�.�ZicÌ¿�Zid dfa�Z�c�_gZ½2rZ�)�+/,/.�Zi_£a�Z�c|{
.�Zi1ÏÙ�(*)�)}5}+�5 " Ú���0�hKC½b#0�d npo�Z�1²ti0¸c Zi.�0�ti+/Z�cfZ�1Æ0�1�.�0�h�.�b#d½d v kb�_gZic*ti0 k0�)�Z�c�_gc b#2rZ�1�.�Z
Y b�_ Z�1y·r]r,-0�h\Z�1Æt�0¸cfZ�.�0�t�+/Zic Zi1}56v¥+-Z�+/1�.�Z�1�(9)�)�+/,/.�0�1�2rZi1�ti0¸d Zio�Z�1¸Z�1y_gdfv�c +-npoz_¶�fZ�.�Zic
¿�Zid dfa�Z�c�_�Zi+/1�Zih ��b#xy_��ra�Z�1�1\x#Zi+/1�Z½¿Æ+-_ _ Z�,-0�1�2mZ�c�^w]r,/2�_�Ð�b#1�.�Zic Z�1µ^�b#,/,-d£a�Zic .�Zi1�h\Z�o�cfZ�cfZ
��b#xy_gZ�ti0³Z�+/1�Z�hÑvqZicf_Ìti0�dgb#h\h\Z�1�2rZ�^�b#d d�_�5 Y b#)?Zi+µdf+/1�.S1�0�cÉd ]r,-npo�Z±¿�+¹_ _ Z�,/0�1�2rdf^�b�xz_ ]rc Zi1
d +-1�1y·r]r,-,���.�+-Z´b#0�npoqZ�npoy_gZ �ÐZ�+-,/Z�c°.�Zic � kb#1�2rZDZ�+/1�Z�d�Á�o�+/c v�d Ù÷b�,/d ]Æ·r]r1¨A	�#3 " Úmd +-1�.}�Ð.�b
d ]#1�df_*+/1S�fZ�.�Z�hÒÁ�o�+-c vÆ.�+/Zm,-Zi_gt�_gZj¿�+¹_ _gZi,/0�1�2Db�0�dXa�Zi1�+/2rZic4vsZ�c�_gZi1�)�Z�cfZ�npo�1�Z�_9a�Z�cf.�Z�1
hÑk0�d d�_gZ#5
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Ó Ô ÕWÖ�TD× × W½Ø O±TYÖyÖÙÕÚØYÛ

Ü�Ý�Þ�ß	à;à�áâ;ã;äÎå�æ[çºèçêé�æ®ë _ Þ ì;çêí�î�î6æ�ï}æ®ç ä�æ®ç ð8í�ä�å�íBä�ìGé6æ[ì;ã;äBä�æ[ä�æ�æ®ä _òñ ë@óôð�æ®õ _ æö�Ý]å}Ý�ç ÞS÷·ø
Þ _ æ[ùûú{ücö�è ñ í�çêå�æ4ý�þ;þhß�æ[çSÿ�ã;õÌì;çêæ[ë@ó��Gæ[ë@ä�æ[ç��ºæ®ç����í�äBì;í�ä�ì;Þêð8í�ç�í�ä _ æ®ç	�[ã�ì;æ[ä�
�å�ëÌæ�îBç ëÌù��Ý�ç
å�ë@æ��Ý�ç å ñ Ý�çêæ å�æ®Þ�� æ®Þ Þêç æ[ó��Bä�æ[çêÞ*é6æ _ ç Ý]ÿ�
}Þêæ[ð8í�ä�å��Ý�ç�Ý�é6æ[ç4Ý�í�ó���èä�î}Ý]Þ Þ íBä�ì;æ[ä_Ý]ä�å�æ®ç
�[íBì;æ����ã�ç ëÌì�æ[ä��hã�ÿ _òñ Ý�ç æ(æ[çêÿ�ã�ç å�æ®ç _ æ����òä�� ñ ë@Þ ó���æ®ä ñ í�ç åBæ[ä�ù�æ���çêæ[çêæ(å�ë@æ[Þêæ[ç��g÷gÞ _ æ[ù�æ��[ígø
Þ Ý]ùÎù�æ[ä�ì�æ[é}Ý�í _ í�ä�å Ý�ä åBëÌæ���äBë@â;æ®ç Þêë _ �Ý _ Ý ñ Ý]ëÌë$Ý�í�Þêì;æ[õ@ëÌæ2ÿ�æ[ç _ �

�! �" #%$�&('*)+$�&-,
�ºã;çÉå�æ®ç è�í�Þ õ@ëÌæ2ÿ�æ[ç íBä�ì>å�æ[ç�ì;æ®é}Ý�í _ æ[ä%�8÷hÞ _ æ®ùÎæ ñ í�ç åBæ[äQåBëÌæ[Þêæ_ì;æ _ æ[Þ _ æ _ ��.4æ[é6æ[ä æ[ëpø
ä�æ®ù Ü�Ý�í�æ®ç _ æ[Þ _ åBæ[Þ/�g÷gÞ _ æ[ù�Þ ñ Ý]ç�å�ëÌæ10�í�Ý�õÌë _ �Ý _ Þ ð�ã�ä _ ç ã;õ@õÌæ�å�æ[ç è�Ü�2aÞ�æ[ë@ä ñ æ®Þ æ®ä _ õÌëÄø
ó���æ®ç43�í�äBð _ �5�hëÌæ ñ í�çêå�æ�å�í�çêó��,ü�ëÌä�Þêî�æ®ëÌÞêæ[äiâ;æ[çêÞ ó���ë@æ[å�æ®ä�æ[çaü�ëÌä�ì·Ý]ä�ì;Þ ÞêëÌì;ä�Ý�õÌæTÝ]í�ó�� �íBé�æ®ç
õ6�Ý]ä�ì;æ[çêæ87uæ[ë _ ç9�Ý]í�ùÎæ¬é�æ ñ æ®ç ð8Þ _ æ[õ@õÌëÌì _ �·Ü�Ý�é6æ[ëBÞ _ æ®õÌõ _ æ�ÞêëÌó��/��æ[ç Ý�í�Þ�
·å�Ý�Þ Þºå}Ý�Þ:�8÷hÞ _ æ®ùWä}Ý�ó��
í�ä _ æ®ç Þêó���ëÌæ®å�õÌë@ó���õÌÝ�ä�ì;æ®ä<;aæ _ ç ë@æ[é�Þ=�[æ®ë _ æ®äiëÌäGæ®ëÌä�æ®ä/7uí�Þ _ Ý�ä�å�ì;æ®ç ëÌæ _ 
]ëÌäGå�æ®ùYð]æ[ëÌäBæTÜ�Ý _ æ®ä
ù�æ���çâ�ã;ä�å�æ®ç&Ü>�@?BA�ýDC&Ý�ç _ æ ì;æ®õÌëÌæ2ÿ�æ[ç _ñ í�çêå�æ[ä���Ü�ëÌæ[Þêæ ñ Ý�ç�å}Ý�äBäIë@ä�æ[ë@ä�æ[äE�ºæ®ç ð8õÌæ®ùiø
ùGí�äBì;Þ	�®í�Þ _ Ý�ä�åyì;æ[ç Ý _ æ®ä���Ü�ë@æ�ï}æ���õ@æ[çêÞ í�ó���æ��®ã;ì�Þ ë@ó��F�íBé�æ®çTùÎæG��æ[çêæúÙãgó���æ®äH��ë@ä��I?��Bä�æ
� ë _ ��ë@õ@ÿ�æ�å�æ[ÞJC&Ý�ç _ æ®ä���æ[çêÞ _ æ[õÌõ@æ[çêÞDK�L@M ñ �Ý�ç æ�Þ ëÌæ ä�ëÌó�� _ ù��ã;ì;õ@ëÌó�� ì;æ ñ æ[Þêæ[ä�
Tå�ÝÇÿN�í�çËåBæ[ä
O¶ç æ[ë@é�æ®ç�å�æ[ç8C&Ý�ç _ æ&ð�æ[ë@äP0�í�æ®õÌõ _ æRQ _ �[íBçS�ºæ®çêÿ��í�ì�í�ä�ìËÞ _ Ý�äBå���úµëÌç�æ[ç=��ëÌæ®õ _ æ[äÉâ;æ®ç Þ ó��BëÌæ[åBæ2ø
ä�æiì;æT�Ý�ä�å�æ®ç _ æU�ºæ[çêÞ ë@ã;ä�æ[äÇå�æ[ÞBO¶ç æ[ë@é�æ®ç ÞG
 å�ëÌæiÝ�é6æ[ç��®í�ä��Ý�ó���Þ _ Ý�õ@õÌæGð]æ[ë@ä�æ/�ºæ®ç é6æ[ÞêÞ æ[çêí�ä�ì
é�ç Ý�ó�� _ æ[äV
·Þ ã;ä�åBæ[ç äië@ùXW�æ[ì�æ[ä _ æ®ëÌõI�®íiæ[ëÌäBæ[ùûÞ ã�ÿ�ã;ç _ ë@ì;æ4�ºæ®ç ð8õÌæ®ùÎù�æ[äGåBæ[Þ:�g÷gÞ _ æ[ù�ÞMÿN�í���ç£ø_ æ®ä��ZY$æ _ � _ æ[äBå�õÌë@ó���Þ _ æ[õÌõ _ æ&Þ ë@ó��E��æ®ç Ý�í�ÞG
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