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Ë�Ì�ÍVÎ®Ì�Ï<ÐVÍ�Ì�ÑÓÒ¿ÔbÕBÖÊ×7Í<ØÙÌ�Í<Ú#Û|Í�Ì�Í�ÖÓÌ�Ü�ØÙÏ�Ý�ÞaÐ�Û|Ô#Û|ßÙÒ¿Öaà|ábØâÖÊØâÐ6Û|ßÙÌ�Í�ã�ä�å<æ�ÏIÌ�Í	çèÒ¿Í�á7Ì�Í<ÐVÔBÌ�Ú;Ì�Ôéá7Ì�ÍábØâÖÊØâÐ6Û|ßÙÌ�ÔëêIÒ¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿Ô�Û|×BÝ6ÞéÌ�ØâÔBÌ�ì0íÊÛ|ßâ×7ØÙÌ�Í<×7Ô7Ö�á7Ì�ÍGÛ|Ô#Û|ßÙÒ¿ÖÓÌ�Ôëî0ï|Þ7ØâÖÊÑÓÌ�ØâÐ�Ì�Ôëá7Ì�Ï�æ�Þ7ØâðBÏ³ñãI×bç¤ÖòÛ|Ú;Ì�Ì�ØâÔBÌ�ÏJÎ�Ì�Ï�Ð�Ï<ó�Ï�Ð�Ì�Ü�Ï�ØÙÏ�Ð5ábØÙÌ�ãI×bçqÔ#Û|Þ7Ü�Ì�á7Ì�Ï5ãGä�å	æ�Ï�×7ÔBá@ô5Ì�Í�Ì�ØâÐ�Ï<Ð�Ì�ßâßâ×7Ô7Ö�íÓÒ¿ÔªõöÌ�Í	÷Ï6Ò¿Í<ÖÊ×7Ô7ÖÓÏ�Ï<ð#Û|Ô7Ôò×7Ô7ÖÓÌ�ÔMø�ábØâÖÊØâÐ6Û|ßÙÌ�Í�êIÒ¿Ü�Ü�×7Ô7ØâÑÊÛ|Ð<ØÙÒ¿Ô¦×7ÔBáQÛ|Ô#Û|ßÙÒ¿ÖÓÌ�Ô¦Î�Ì�Ï<Ð<Ü�×BÏ<Ð�Ì�Í<ÔMñmãI×7ùÓÌ�Í	÷á7Ì�ÜfÜ�úBÏ�Ï�Ì�Ô`ábØÙÌªÛ|Ô#Û|ßÙÒ¿ÖÓÌ�Ô`ã(×BÏ<ÖòÛ|Ú�Ì�Ô�á7Ì�Ï�ã�ä�å<æ�Ï[ÖÓÌ�Ü�Ì�Ï�Ï�Ì�Ô]×7ÔBá�íÓÌ�Í6Û|Í<Ú;Ì�ØâÐ�Ì�Ð�û�Ì�Í�á7Ì�ÔMñü%×7Í¼ã(×BÏ<Ôa×7Ð<ý�×7Ô7ÖNá7Ì�Í¼þ�Ì�Ï6Ý�ÞòûJØâÔBábØâÖÊÑÓÌ�ØâÐªá7Ì�Ï�ãGä�å<æ�Ï�ØÙÏ<Ð�Ì�Ï�ÔBÒ¿Ðÿû�Ì�ÔBábØâÖBø�Û|×BÝ6Þ`ÑÓÒ¿Ü�ð7ßÙÌ��7ÌÎ®Ì�Ï<Ð6Û|ÚbçèÒ¿ßâÖÓÌ�Ô�ûJØÙÌ�ÖÓÌ�ÔBÌ�Ð<ØÙÏ�Ý6ÞBÌªã(ßâÖÓÒ¿Í<ØâÐ<Þ7Ü�Ì�Ô]íÓÒ¿ßâßÙÏ<Ð6ï|ÔBábØâÖéØâÔ��VÛ|Í�ábû5Û|Í�Ì¼ý�×�ØâÜ�ð7ßÙÌ�Ü�Ì�ÔòÐ<ØÙÌ{÷Í�Ì�ÔMøÓû�Ò¿ý�×¼Ì�ØâÔBÌ&Û|×BÏ�Í�Ì�ØÙÝ�ÞBÌ�ÔBá�ÖÊÍ�Ò¿ùÓÌ&ð7Í�Ò¿ÖÊÍ6Û|Ü�Ü�ØÙÌ�Í<Ú#Û|Í�Ì��MÒ¿ÖÊØâÑ�Ú�Ì�Í�Ì�ØâÐ<ÖÓÌ�Ï<Ð�Ì�ßâßâÐöû�Ì�Í�á7Ì�Ô�Ü�×BÏ6Ï³ñ
ËVØÙÌ�íÓÒ¿Í<ßâØÙÌ�ÖÓÌ�ÔBá7Ì[ã(Í<Ú�Ì�ØâÐ&ý³Ì�ØâÖÊÐVÌ�ØâÔBÌ�äað;Ì�ý�Ø ÕBý�ØÙÌ�Í<×7Ô7Öªá7Ì�ÍIãIÔbçèÒ¿Í�á7Ì�Í<×7Ô7ÖÓÌ�ÔMø#ábØÙÌ�ìöÔòÐÿûJØÙÝ6Ñò÷ßâ×7Ô7ÖªÌ�ØâÔBÌ�ÍIÌ�ÔaÐ�Ï<ð7Í�Ì�Ý�ÞBÌ�ÔBá7Ì�ÔNä�Ý6Þ#Û|ßâÐ<×7Ô7Öª×7ÔBá�ábØÙÌ�å Ü�ð7ßÙÌ�Ü�Ì�ÔòÐ<ØÙÌ�Í<×7Ô7ÖÆÛ|ßÙÏ��MÌ�ØâÐ�Ì�Í<ð7ß�Û|Ð<Ð�ÌÊñMü%×7ÍÏ6Ý�Þ7ÔBÌ�ßâßÙÌ�Ô��IÌ�Ý�Þ7ÔBÌ�Í6Û|ÔaÚ7ØâÔBáb×7Ô7ÖxØÙÏ�Ð�ábØÙÌ
	0ß�Û|Ð<ØâÔBÌ¼Û|ßÙÏ�	�æ�åÿ÷ÿê�Û|Í<Ð�Ì�Û|×BÏ<ÖÓÌ{ç¤ú7Þ7Í<Ð�×7ÔBá�Ú�Ì�ØâÔ7Þ#Û|ß ÷Ð�Ì�Ð�Û|ßÙÏ�êGÌ�Í<ÔBÏ<Ð<úBÝ6ÑÄÌ�ØâÔBÌ�Ôéî�	�þ�ã�ñ�å Ü
�VÛ|Þ7Ü�Ì�ÔéábØÙÌ�Ï6Ì�ÍVãIÍ<Ú;Ì�ØâÐVûJ×7Í�á7Ì�áBÛ¿Ï�Î�Ì�Ï<Ð�Ï<óbÏ<Ð�Ì�ÜhØâÔô5Ì�Ð<Í<ØÙÌ�ÚÄÖÓÌ�ÔBÒ¿Ü�Ü�Ì�Ô�×7ÔBá@Î�Ì�ØâßÙÌ�á7Ì�Í�	0Í�Ò¿ÖÊÍ6Û|Ü�Ü�ØÙÌ�Í<×7Ô7ÖªÌ�Í�Ï<Ð�Ì�ßâßâÐ³ñ

©S£k¥5§�¨ª©�«6¬®­7¯e°òÃ¦²³°ò¯�²³¬ö°�£�½¿¾k·ÿÁ%±�¶d¢��M°òÃ�«6¯e¢q»%£®­BÀ�©@Å1Ç�È�¯ÊÉ
Î5ÞBÌ¼Ð�Ì�Ï<Ð[Ò|ç&Í�Ì�Ý�Ò¿ÔbÕBÖÊ×7Í6Û|Ú7ßÙÌSÜ�Ø��7Ì�á�÷ÿÏ<ØâÖÊÔ#Û|ßJã�ä�å<æ�Ï�á7Ì�Ü�Û|ÔBá7Ï�ábØâÖÊØâÐ6Û|ßJÝ�Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿Ô]ØâÔÛ¿á7ábØâÐ<ØÙÒ¿ÔSÐ�Ò�Ð<ÞBÌVÌ�íÊÛ|ßâ×#Û|Ð<ØÙÒ¿ÔSÒ|ç1Ð<ÞBÌIÛ|Ô#Û|ßÙÒ¿ÖÊ×BÌ�Û|Ú7ØâßâØâÐ<ØÙÌ�Ï5Ò|ç�Û�Ý�Þ7ØâðMñ�Î5ÞBÌ&Ð6Û¿Ï�Ñ�Ò|ç�Ð<ÞBÌ(Ð�Ì�Ï<Ð�Ï<óbÏ	÷Ð�Ì�Ü ØÙÏ�Ð�Ò�Û���ßâØ�Û|Ð�Ì�Ð<ÞBÌ�ã�ä�å<ækÛ|ÔBáSð7Í�Ò³í�ØÙá7Ì�ð;Òeû�Ì�Í³ø7ábØâÖÊØâÐ6Û|ßMÝ�Ò¿Ü�Ü�×7Ô7ØÙÝ³Û|Ð<ØÙÒ¿ÔéÛ|ÔBá@Û|Ô#Û|ßÙÒ¿ÖÊ×BÌÐ�Ì�Ï�Ð&ð#Û|Ð<Ð�Ì�Í<ÔBÏ³ñBô5Ì�Ï<ØÙá7Ì�Ï(Ð<Þ#Û|Ð³ø#Û|Ô#Û|ßÙÒ¿ÖÊ×BÌ�Ò¿×7Ð<ð7×7Ð�ÏIÒ|ç Ð<ÞBÌ�ãGä�å<ækÞ#Û�íÓÌGÐ�Ò�Ú;Ì�Ü�Ì³Û¿Ï<×7Í�Ì�áxÛ|ÔBáð7Í�Ò�Ý�Ì�Ï�Ï�Ì�á1ñ�åÿÔ�Ò¿Í�á7Ì�Í�Ð�ÒÆÌ��bð7ßÙÒ¿ØâÐGÐ<ÞBÌ�Ï<ð�Ì�Ì�á�Ò|ç�Ð<ÞBÌ�ã�ä�å<æVø�ØâÐGØÙÏGÔBÌ�Ý�Ì�Ï�Ï6Û|Í<óxÐ�Ò@Ý�Ò¿Ü�ð7ßÙÌ�Ð�Ì�ßâóØâÜ�ð7ßÙÌ�Ü�Ì�ÔaÐ�Ý�Ò¿Ü�ð7ßÙÌ��éÐ�Ì�Ï<Ð�Ï�Ì��a×BÌ�ÔBÝ�Ì�Ï�ßâØâÑÓÌ[Ì�íÓÒ¿ßâ×7Ð<ØÙÒ¿Ô#Û|Í<ó�Û|ßâÖÓÒ¿Í<ØâÐ<Þ7Ü�ÏGØâÔéÐ<ÞBÌ[Þ#Û|Í�ábû�Û|Í�ÌÊø�çèÒ¿ÍûJÞ7ØÙÝ6ÞxÛ�Ï<×���Ý�ØÙÌ�ÔaÐ<ßâó@ß�Û|Í<ÖÓÌGð7Í�Ò¿ÖÊÍ6Û|Ü�Ü�Û|Ú7ßÙÌ�ßÙÒ¿ÖÊØÙÝGÞ#Û¿ÏJÐ�Ò�Ú�Ì�ð7Í�Ò³í�ØÙá7Ì�á1ñ
Î5ÞBÌ�ð7Í�Ì�Ï�Ì�ÔòÐVÐ<ÞBÌ�Ï<ØÙÏVá7Ì�Ï�Ý�Í<ØâÚ;Ì�ÏVÐ<ÞBÌ�Ï<ð;Ì�Ý�Ø Õ#Ý³Û|Ð<ØÙÒ¿ÔBÏ�á7Ì�Ü�Û|ÔBá7Ì�á1ø;Ð<ÞBÌ[á7Ì�íÓÌ�ßÙÒ¿ð7Ü�Ì�ÔòÐGÒ|ç�Û|ÔÛ|ð7ð7Í�Ò¿ð7Í<Ø�Û|Ð�Ì[Ý�ØâÍ�Ý�×7ØâÐIÛ|ÔBá@ØâÜ�ð7ßÙÌ�Ü�Ì�ÔaÐ6Û|Ð<ØÙÒ¿ÔëÛ¿ÏJð7Í<ØâÔòÐ�Ì�áÄÝ�ØâÍ�Ý�×7ØâÐ(Ú�ÒÓÛ|Í�á1ñBîBÒ¿ÍJç�Û¿Ï<Ð&Ý�Ò¿Ü�Ü�×7Ô7Ø ÷Ý³Û|Ð<ØÙÒ¿ÔÄûJØâÐ<ÞxÛ�Ý�Ò¿Ü�ð7×7Ð�Ì�Í³ø%Ð<ÞBÌGÞ#Û|Í�ábû5Û|Í�Ì�ØÙÏIá7Ì�Ï<ØâÖÊÔBÌ�á�Û¿ÏIÛ|Ô�	�æ�å�÷�Ú�ÒÓÛ|Í�áÄÛ|ÔBáÄÝ�Ò¿ÔòÐ6Û|ØâÔBÏ�Û|Ôî�	�þGãKÛ¿Ï5ØâÐ�Ï(Ý�Ì�ÔòÐ<Í6Û|ß�×7Ô7ØâÐ³ñ#ãIÏ&Û�Í�Ì�Ï�×7ßâÐ&Ò|ç Ð<Þ7ØÙÏJû�Ò¿Í<ÑªÐ<ÞBÌ�Ú;ÒÓÛ|Í�á@û5Û¿Ï(Ý�Ò¿Ü�Ü�ØÙÏ�Ï�ØÙÒ¿ÔBÌ�á�Û|ÔBáð#Û|Í<Ð�ÏIÒ|ç Ð<ÞBÌ�Ï�Ò|çqÐ û�Û|Í�ÌGû�Ì�Í�Ì�ØâÜ�ð7ßÙÌ�Ü�Ì�ÔaÐ�Ì�á1ñ
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2 3 Á#²e¢547­b²e¢qÁ%£ 2
6 7 ¬ö°ò±|¯e¢q½|¾;²�¹®¬ö°ò±¼Ã®­7¯@¨S°ò¯e­B¶�²³¯³µM¯�²³°a¶ 8
9 ñ;: ��Û|Í�ábû�Û|Í�Ì ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ <
9 ñ 9 ä�Ò|ç¤Ðÿû5Û|Í�Ì¦ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ =
9 ñ 9 ñ;: ��Û|Í�ábû�Û|Í�Ì�Ú�Ì�Ï�Ý�Þ7Í�Ì�ØâÚ7×7Ô7ÖgñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ =
9 ñ 9 ñ 9 	�æm÷ºä�Ò|ç¤Ðÿû5Û|Í�Ì�ñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ >

? @ ­7±�ÃBA�­7±|° C
D ñ;: ExÌ�Ý�Þ#Û|Ô7ØÙÏ�Ý6ÞBÌ[äað�Ì�ý�Ø ÕBÑ¿Û|Ð<ØÙÒ¿ÔBÌ�Ôxá7Ì�Í(ê�Û|Í<Ð�Ì�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ F
D ñ;:Êñ;: îBÒ¿Í<Ü�Û|ÐVá7Ì�Í�	0ß�Û|Ð<ØâÔBÌQñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ F
D ñ;:Êñ 9 ãIÔBÒ¿Í�ábÔò×7Ô7Ö¼á7Ì�ÍIô5Û|×7Ð�Ì�ØâßÙÌ ñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ F
D ñ;:Êñ D ��Û|ÖÓÌ�Ô#Û|×bç¤Ú#Û|× ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ : 9

D ñ 9 ôJÛ|×7Ð�Ì�Øâß ÷ºþVÍ<×7ð7ð�Ì�Ô�ý�×7Í(å Ô7ØâÐ<Ø�Û|ßâØÙÏ<ØÙÌ�Í<×7Ô7Ö�á7Ì�ÍIê�Û|Í<Ð�Ì ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ : D
D ñ 9 ñ;: �MÒ¿ÑÊÛ|ßÙÌ�Î®Û|Ñ�Ð<ÖÓÌ�ÔBÌ�Í<ØÙÌ�Í<×7Ô7ÖHGI	J�K�BL ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ : D
D ñ 9 ñ 9 æM	J�MË ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ : D
D ñ 9 ñ D 	J�ON ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ :P<
D ñ 9 ñ Q ìöìJ	R�TS�E ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ :PU

D ñ D î�	�þ�ã ñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ :P>
D ñ D ñ;: åVS(÷ÿã(×bç¤Ð�Ì�Øâßâ×7Ô7ÖQñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ :P>
D ñ D ñ 9 î�	�þ�ã(÷ÿÎ®Û|Ñ�Ð<×7Ô7Ö¦ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ :PF
D ñ D ñ D �Êõ�Ë�ä7àW�ÊõVÎJÎT�1÷ÿô5ï|Ô7ÑÓÌ ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ 9 :

D ñ Q �MÒ¿ÑÊÛ|ßÙÌ�ÍVäað�Ì�ØÙÝ�ÞBÌ�Í ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ 9 U
D ñ QBñ;: äaÐ6Û|Ð<ØÙÏ�Ý6ÞBÌ�ÏXG�äò÷YLM�Iã�E ñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ 9 U
D ñ QBñ 9 äaó�ÔBÝ�Þ7Í�Ò¿ÔÄábó�Ô#Û|Ü�ØÙÏ�Ý6ÞBÌ�Ï�G�ä�ËI÷YLZ�(ã�E ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ 9 >
D ñ QBñ D þ�Ì�Ü�Ì�ØâÔBÏ6Û|Ü�Ì�ô5Ì�Ôò×7Ð<ý�×7Ô7Ö¼á7Ì�Í&ô�×BÏ<ßÙÌ�ØâÐ<×7Ô7ÖÓÌ�Ô ñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ 9 F

D ñ[< æME�æm÷ºäaÐ�Ì�Ý�ÑÓÌ�Í)ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ D]\
D ñ[<bñ;: æME�æm÷ºäaÐ6Û|ÔBáBÛ|Í�áÆÑÓÒ¿ÔbçèÒ¿Í<Ü�Ì[äaÐ�Ì�Ý�ÑÓÌ�Í ñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ D :

Ø
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D ñ[<bñ 9 æMEéæm÷ºäaÐ�Ì�Ý6ÑÓÌ�Í(Ü�ØâÐ(Ï�Ì�ßâÚBÏ�Ð&á7Ì{ÕBÔ7ØÙÌ�Í<Ð�Ì�ÍIô5Ì�ßÙÌ�ÖÊ×7Ô7Ö ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D]9
D ñ[U ô5Û|×7Ð�Ì�ØâßÙÌ�ý�×7ÍIÛ|Ô#Û|ßÙÒ¿ÖÓÌ�Ô�ì0ØâÔ%à|ãI×BÏ<ÖòÛ|Ú�ÌÄñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D]D
D ñ[Ubñ;: : 9 ô�ØâÐ	÷ÿË(ã(æ�ÏVñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D]D
D ñ[Ubñ 9 :PUHô�ØâÐ	÷ÿË(ã(æ ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D <
D ñ[Ubñ D ãIË�ægñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D U

D ñn= äað#Û|Ô7Ôò×7Ô7ÖÓÏ<íÓÌ�Í�Ï�Ò¿Í<ÖÊ×7Ô7ÖÄñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D >
D ñn=�ñ;: þVÍ<×7ÔBábß�Û|ÖÓÌ�Ô)ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñGñ�ñ�ñGñ�ñGñ�ñ�ñ D >
D ñn=�ñ 9 äað#Û|Ô7Ôò×7Ô7ÖÓÏ<íÓÌ�Í�Ï�Ò¿Í<ÖÊ×7Ô7Öªá7Ì�Í��Êõ�Ë�äò÷ÿÎMÍ�Ì�ØâÚ�Ì�ÍIá7Ì�Ï&î�	�þGãIÏfñ�ñGñ�ñ�ñ D F
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��Û|Í�ábû�Û|Í�ÌØ�IÌ�Ý�Þ7Ôò×7Ô7ÖªÖÓÌ�Ð<Í6Û|ÖÓÌ�ÔéûJØâÍ�á1ñ#ìmÏIÑÊÛ|Ô7ÔÄábØÙÌ�õöÌ�Í<Þ#Û|ßâÐ�Ì�ÔBÏ<Ú�Ì�Ï�Ý�Þ7Í�Ì�ØâÚ7×7Ô7Ö�Ì�ØâÔBÌ�ÏVôJÛ|×b÷Ï�Ð�Ì�ØâÔBÏ�ð7Í�Ò¿ÖÊÍ6Û|Ü�Ü�ØÙÌ�Í<Ð�û�Ì�Í�á7Ì�ÔMø1ábØÙÌ�áb×7Í�Ý�ÞNäaó�ÔòÐ<ÞBÌ�Ï6Ì�Û|×bçTSIð�Ì�Í6Û|Ð�Ò¿Í�Ì�Ô�Ú;Ò�Ò¿ßÙÏ�Ý�ÞBÌ�ÍGãIßâÖÓÌ�Ú7Í6ÛÛ|Ú7ÖÓÌ�Ú7ØâßÙá7Ì�Ð5ûJØâÍ�á�» õ��VËj��¼ÿñòËVØÙÌ��VÒ�Ý�ÞBÏ<ð7Í6Û¿Ý6ÞBÌIûJØâÍ�áSÛ|ßÙÏ�Ò�ØâÔ@þGÛ|Ð<Ð�Ì�Í<ßÙÒ¿ÖÊØâÑ�ú7Ú�Ì�Í�Ï�Ì�Ð<ý�Ðm×7ÔBáSÛ|ÔábØÙÌ�Î�Ì�Ý�Þ7ÔBÒ¿ßÙÒ¿ÖÊØÙÌ[á7Ì�Ï�¤<Ì�û�Ì�ØâßâØâÖÓÌ�Ôxî�	�þ�ãIÏ&Û|Ô7ÖÓÌ�ð#Û¿Ï6Ï<Ð³ñBËGÛ|Í6Û|×BÏ&ûJØâÍ�á@Ì�ØâÔ�ô�ØâÐ�Ï<Ð<Í�Ò¿Ü>Ì�Í�Ï<Ð�Ì�ßâßâÐ³øá7Ì�ÍIÌ�ØâÔBÌ�ê(Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿Ôéá7Ì�Ï&î�	�þ�ãVÏ&Ì�Í<Ü
�¿ÖÊßâØÙÝ�ÞaÐ³ñ
ì0ØâÔ�û�Ì�ØâÐ�Ì�Í�Ì�ÏJEÄÌ�Í<Ñ�Ü�Û|ßbíÓÒ¿Ô
�IËj�MÏHØÙÏ�Ð ábØÙÌT	HÛ|Í6Û|ßâßÙÌ�ßâØâÐ6ï|Ð³øÓáBÛ¿ÏHÞBÌ�ØâùÊÐ³øÊáBÛ¿Ï�Ï0Û|ßâßÙÌJãIÔòû�Ì�ØÙÏ�×7Ôb÷ÖÓÌ�ÔªØâÔ@Ì�ØâÔBÌ�Ü ô�ßÙÒaÝ6Ñ�ÖÊßÙÌ�ØÙÝ�Þ7ý³Ì�ØâÐ<ØâÖ¼Û|×BÏ�ÖÓÌ{çqú7Þ7Í<Ð5û�Ì�Í�á7Ì�ÔMñ7ìöØâÔBÌGä�Ì�Í<Ø�Û|ßâØÙÏ�ØÙÌ�Í<×7Ô7Ö�Ü�×BÏ�Ï5Ü�Û|Ôa×BÌ�ßâßáb×7Í�Ý6ÞÆÌ�ÔBábßâØÙÝ�ÞBÌ�ãI×7Ð�Ò¿Ü�Û|Ð�Ì�ÔMø7Ï�Ò�ÖÓÌ�Ô#Û|Ô7ÔòÐ�ÌX¶�±¹x]±¨­�m
xu°ono~���­·¶{ø�Ì�Í<ý�ûJ×7Ô7ÖÓÌ�ÔÆû�Ì�Í�á7Ì�ÔMø7ábØÙÌ�Ï<ó�Ôb÷Ý6Þ7Í�Ò¿Ôëý�×7Ü Î®Û|Ñ�Ð�Ï<ØâÖÊÔ#Û|ßöØâÞ7Í�Ì�ü%×BÏ�Ð6ï|ÔBá7Ì�ï|ÔBá7Ì�Í<ÔMñ1ËV×7Í�Ý�ÞëõöÌ�Í<ý�û�Ì�ØâÖÊ×7Ô7ÖÓÌ�ÔdØâÔëá7Ì�ÔëÌ�ÔòÐ�Ï�ð7Í�Ì{÷Ý6ÞBÌ�ÔBá7Ì�Ôëî ßâ×BÏ�Ï�ábØ�Û|ÖÊÍ6Û|Ü�Ü�Ì�Ô�Ñu�¿Ô7ÔBÌ�Ô�ábØÙÌ�Î5ØâÜ�ØâÔ7Ö¿÷ÿËVØ�Û|ÖÊÍ6Û|Ü�Ü�ÌÊøMábØÙÌ[ý�×7Í�ê(Ò¿Ü�Ü�×7Ô7ØâÑ¿Û|Ð<ØÙÒ¿ÔÜ�ØâÐVÛ|ÔBá7Ì�Í�Ì�ÔÄôJÛ|×7Ð�Ì�ØâßÙÌ�Ô�Ì�ØâÔ7ÖÓÌ�Þ#Û|ßâÐ�Ì�Ô�û�Ì�Í�á7Ì�Ô�Ü�úBÏ�Ï�Ì�ÔMø#Û|Ú7ÖÓÌ�Ú7ØâßÙá7Ì�ÐIû�Ì�Í�á7Ì�ÔMñ
ExÌ�Þ7Í�Ì�Í�ÌöÏ�Ò¿ßÙÝ�ÞBÌ�ã(×7Ð�Ò¿Ü�Û|Ð�Ì�Ô�ß�Û|×bç¤Ì�Ô�×7ÔaÐ�Ì�Í"ÛIÜ�Ï<Ð6ï|ÔBá7Ì�Ô�×7Ô#Û|Ú7Þ#ï|Ô7ÖÊØâÖ(íÓÒ¿ÔBÌ�ØâÔ#Û|ÔBá7Ì�Í®ÖÊßÙÌ�ØÙÝ�Þb÷ý³Ì�ØâÐ<ØâÖªÛ|×bçöÌ�ØâÔBÌ�Ü>î�	�þ�ãDÛ|ÚÆ×7ÔBá@ú7Ú�Ì�Í<ÔBÌ�Þ7Ü�Ì�ÔÄÎ®Ì�Øâß�Û|×bçqÖòÛ|Ú�Ì�ÔMø;ábØÙÌGý�×BÏ6Û|Ü�Ü�Ì�Ô7ÖÓÌ�Ï�Ì�Ð<ý�Ð�ábØÙÌÖÓÌ�Ï+Û|Ü�Ð�ÌSî7×7Ô7ÑaÐ<ØÙÒ¿Ô#Û|ßâØâÐ6ï|Ð�á7Ì�Ï�æ�Þ7ØâðBÏ[Ì�Í<ÖÓÌ�Ú;Ì�ÔMñ�î®ú7Í�áBÛ¿Ï�íÓÒ¿Í<ßâØÙÌ�ÖÓÌ�ÔBá7ÌSÎ�Ì�Ï<Ð�Ï<óbÏ<Ð�Ì�Ü ÖÊØâÚ7Ð[Ì�ÏÌ�ØâÔBÌ�Ô�×7Ü�çèÛ|Ô7ÖÊÍ�Ì�ØÙÝ6ÞBÌ�ÔpkI×BÌ�ßâßÙÝ�Ò�á7ÌÊø#á7Ì�ÍJØâÔ�ábØÙÌVçèÒ¿ßâÖÓÌ�ÔBá7Ì�ÔÄô5Ì�Í�Ì�ØÙÝ6ÞBÌ�×7ÔòÐ�Ì�Í<Ð�Ì�ØâßâÐIØÙÏ<ÐPÜ
½´½ Í�Á[Ê�ÁÉÃ¨¾vÀ�¾vÅ³¾·À[Ä·Ê�ÂYÄ�Åq��ÇYË´Ã¹ÇYË½�âm¾·ÅW¾·À[Ä�ÊÚÍ}ÁnÊ·ÁÉÃ¨¾·À�ÂYÄ�Åq��ÇYË´Ã¹ÇYË½5æVÍ�Ç9�PÁ[ÂmÇ�Î�Å³Í}ÇYËOÃ¹ÇmÆIÃ½ � ÂmÄ�ãTãTÄ·Å�ãTÇ8r9rV¾·Å�Á[ÅWÇ�ÂV¾ÌË¨Í½P� þ³¾ÌË¨Í}ÿO¾ÌË¹ÇJÍ�ÇmÆ´Â`Ë¹Án¿}Ã¹Á[Ä�ÅjÀn¾·Å�Ê�ÎW¾·Ê�Ç½>59��ÇYË´åÚþ�ÁnÊ·þjÆ´¿]ÇmÇVÍ�ÁnÅ�Ã¹ÇmÊvË¨¾vÃ¹ÇVÍ�ÂmÁÉË¹ÂmÎWÁÉÃ � þ³¾vË¨ÍPÿO¾ÌË¹ÇJÍ�ÇmÆ´ÂYË¹Á[¿}Ã¹ÁnÄ·ÅjÀn¾·Å�Ê�Î³¾vÊ�Ç



> Ï b�ÐR^�d�gJc 	 Ó$#&%MgRh�e�^�l�aØd'#&%ZgJh(
Úb«e*)ZgMe�b�Ô1d0e,+JeOd�gRÔ

s å ÔòÐ�Ì�Í<ÔBÌ��(Ì�ÖÊØÙÏ<Ð�Ì�ÍJØâÜ>î�	�þ�ã
s êIÒ¿Ü�Ü�×7Ô7ØâÑÊÛ|Ð<ØÙÒ¿ÔéÜ�ØâÐ&á7Ì�Ü ßÙÒ¿Ñ¿Û|ßÙÌ�ÔÄô�×BÏ
s ãIÔBÏ<Ð�Ì�×BÌ�Í<×7Ô7ÖSá7Ì�ÏÚ�(ã�EÄÏ
s ãIÔBÏ<Ð�Ì�×BÌ�Í<×7Ô7ÖSá7Ì�Í(Û|Ô#Û|ßÙÒ¿ÖÓÌ�ÔÄê(Ò¿Ü�ð�Ò¿ÔBÌ�ÔòÐ�Ì�Ô
s êIÒ¿Ü�Ü�×7Ô7ØâÑÊÛ|Ð<ØÙÒ¿ÔéÜ�ØâÐ&á7Ì�Ü ý�×ÆÐ�Ì�Ï<Ð�Ì�ÔBá7Ì�Ôxæ�Þ7Øâð
ËVÌ�Ü�Ì�ÔaÐ�Ï<ð7Í�Ì�Ý�ÞBÌ�ÔBáQØÙÏ<Ð�Û|×BÝ�ÞQábØÙÌ¼çèÌ�Ï<Ð�ÌÕ	0Í�Ò¿ÖÊÍ6Û|Ü�Ü�ØÙÌ�Í<×7Ô7ÖNá7Ì�Ï�æM	R�MË�Ï�ØâÔ`Ì�ØâÔBÌ�Í
�IËj�íÓÌ�Í	ç�Û¿Ï�Ï<ÐH×7ÔBá�ûJØâÍ�á�Û|ßÙÏ0ô�ØâÐ<ÑÓÒ¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿Ô�ØâÔ�á7Ì�Ô�Ô7ØÙÝ�ÞaÐJêBúBÝ�ÞaÐ<ØâÖÓÌ�Ôªäað�Ì�ØÙÝ�ÞBÌ�Í<ý³Ì�ßâßÙÌ�Ô�á7Ì�Ïmô5Û|×b÷Ï<Ð�Ì�ØâÔBÏmÞ7ØâÔòÐ�Ì�Í<ßÙÌ�ÖÊÐ³ñbË�Ì�Í�æM	J�MË Ú;Ì�ØâÔ7Þ#Û|ßâÐ�Ì�Ð�Ì�ØâÔBÌ«¶�±¹xu±¨­Amªxo°Gno~��k­�øòábØÙÌ(ábØÙÌ(ê(Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿Ô@á7Ì�Ïî�	�þ�ãVÏJ×7ÔBáÆá7Ì�ÍÚ	J�"�dßÙÌ�ØÙÏ<Ð�Ì�Ð³ñ

MQNPMONPM tvulwyxQz1{8|qYZT"V\[
Ë�Ì�Í�ËGÛ|Ð�Ì�Ô#Û|×BÏ<Ð6Û|×BÏ�Ý�Þdý�ûJØÙÏ�Ý�ÞBÌ�Ô+	�æ�×7ÔBá�î�	�þ�ã ÕBÔBá7Ì�ÐGØâÔëîBÒ¿Í<Ü íÓÒ¿Ô¦�(Ì�ÖÊØÙÏ�Ð�Ì�Í<ý�×7ÖÊÍ<Ø�£�Ì�ÔÏ<Ð6Û|Ð<Ð³ñ®åÿÜ �IËj��÷ºæ�Ò�á7Ì�Ï<ØâÔBá��(Ì�ÖÊØÙÏ<Ð�Ì�Í[á7Ì{ÕBÔ7ØÙÌ�Í<Ð³ø®ábØÙÌSËGÛ|Ð�Ì�ÔdÞ#Û|ßâÐ�Ì�Ô�×7ÔBádáb×7Í�Ý6Þ�Ì�ØâÔBÌSÌ�ÔòÐ	÷Ï<ð7Í�Ì�Ý6ÞBÌ�ÔBá7Ì�¶�±¹xu±¨­
m
xu°Gn�~��k­Gú7Ú;Ì�Í�á7Ì�ÔdßÙÒ¿Ñ¿Û|ßÙÌ�Ôëô�×BÏ�Û¿ábÍ�Ì�Ï�Ï�ØÙÌ�Í<Ú#Û|Í�Ï<ØâÔBá1ø�Û|ßÙÏ�ÒªÚ�Ì�Ï�Ý6Þ7Í<ØÙÌ�Ú;Ì�Ô×7ÔBá@Û|×BÏ<ÖÓÌ�ßÙÌ�Ï�Ì�Ôªû�Ì�Í�á7Ì�Ô@Ñu�¿Ô7ÔBÌ�ÔMñ7ËGÛ|Í<ØâÔªû�Ì�Í�á7Ì�Ô@ý�×7Ü ô5Ì�ØÙÏ<ð7ØÙÌ�ß�©ëÌ�Í<Ð�ÌIç¤ú7Í�ábØÙÌ�Ë&ã(æ�Ï5×7ÔBáá7Ì�ÔªãIË�æ]ý�ûJØÙÏ6Ý�ÞBÌ�Ô7ÖÓÌ�Ï<ð�Ì�ØÙÝ�ÞBÌ�Í<Ð³øb×7ÔBáSÌ�ÏmÖÊØâÚ7Ð5ábØÙÌ�E��¿ÖÊßâØÙÝ6Þ7ÑÓÌ�ØâÐ³øaú7Ú�Ì�Í �IÌ�ÖÊØÙÏ<Ð�Ì�Í<ý�×7ÖÊÍ<Ø�£1ÌVábØÙÌ
¶�±¹xu±¨­�m
xu°Gn�~��k­�¶�ØâÜ î�	�þ�ã ý�×ÆÚ�Ì�Ì�ØâÔ�êB×BÏ�Ï�Ì�Ô@×7ÔBáÆÏ<ØÙÌVÖÓÌ�ý�ØÙÌ�ßâÐ�Ì�êIÒ¿Ü�Ü�Û|ÔBá7ÒÊÏVÛ|×BÏ<çqú7Þ7Í�Ì�ÔÆý�×ß�Û¿Ï�Ï�Ì�ÔMñ�ì0ØâÔBÌ�Í«	�æ�åÿ÷ÿê�Û|Í<Ð�Ì�ØÙÏ<ÐGÌ�ØâÔéÖÓÌ�ûJØÙÏ�Ï�Ì�ÍGãJábÍ�Ì�Ï�Ï<Í6Û|×7Ü Û|×bç5á7Ì�Ü 	�æ�å�÷ÿô�×BÏ�ý�×7ÖÓÌ�Ò¿Í�ábÔBÌ�Ð³øÛ|×bç&á7Ì�ÔNáb×7Í�Ý6Þ�Ì�ØâÔbç�Û¿Ý�ÞBÌ �MÌ�Ï�Ì{÷I×7ÔBá]ä�Ý�Þ7Í�Ì�ØâÚ�Ò¿ð;Ì�Í6Û|Ð<ØÙÒ¿ÔBÌ�Ô]ý�×7ÖÓÌ�ÖÊÍ<Ø�£1Ì�ÔNû�Ì�Í�á7Ì�ÔNÑÊÛ|Ô7ÔMø�ábØÙÌáb×7Í�Ý�Þ�Ì�ØâÔBÌ�ÔNô5Ì�Ð<Í<ØÙÌ�ÚBÏ�Ï<óbÏ<Ð�Ì�Ü�÷ÿÎ�Í�Ì�ØâÚ;Ì�ÍÕ» ôJÛ|× \ :Óø1}Ê×7Ô7ÖÓÒu¼mý�×7Í�õöÌ�Í	ç¤ú7ÖÊ×7Ô7Ö�ÖÓÌ�Ï<Ð�Ì�ßâßâÐ�û�Ì�Í�á7Ì�ÔMñËVØÙÌ�Ï�Ì�ü%×7ÖÊÍ<Ø�£1Ì�û�Ì�Í�á7Ì�ÔNú7Ú;Ì�Í�á7Ì�Ô¦	R�ON(÷ºæ�Þ7Øâð]Û|×bç&á7Ì�Ô�ßÙÒ¿Ñ¿Û|ßÙÌ�Ôdô�×BÏ�Û|Ú7ÖÓÌ�Ú7ØâßÙá7Ì�Ð³ø®Ï�Ò@áBÛ¿Ï�ÏÌ�ØâÔBÌØ	�æm÷ºä�Ò|ç¤Ðÿû�Û|Í�Ì�áb×7Í�Ý6ÞëáBÛ¿Ï�ä�Ý6Þ7Í�Ì�ØâÚ;Ì�Ô�íÓÒ¿ÔÞ©ëÌ�Í<Ð�Ì�Ôé×7ÔBáéãJábÍ�Ì�Ï�Ï�Ì�Ô�Û|×bç�á7Ì�Ü'	�æ�å�÷ÿô�×BÏü%×7ÖÊÍ<Ø�£dÛ|×bçHábØÙÌy�(Ì�ÖÊØÙÏ<Ð�Ì�Í&á7Ì�Ï&î�	�þGã Þ#Û|Ð³ñ
ËIØÙÌT	�æm÷ºä�Ò|çqÐ û�Û|Í�Ì&ØÙÏ�Ð0ØâÔ�Ì�ØâÔBÌ�ÍöÚ;Ì�ßâØÙÌ�Ú7ØâÖÓÌ�Ô �IÒ�Ý�ÞBÏ<ð7Í6Û¿Ý6ÞBÌJíÓÌ�Í	ç�Û¿Ï�Ï<Ð³ø|×7ÔBá�ØâÜDíÓÒ¿Í<ßâØÙÌ�ÖÓÌ�ÔBá7Ì�Ôî#Û|ßâß�ûJØâÍ�á�æ�~�~ Ú;Ì�Ôa×7Ð<ý�Ð³ø�×7Ü)ËGÛ|Ð�Ì�Ô#Û|×BÏ<Ð6Û|×BÏ�Ý�Þ]Ü�ØâÐ�á7Ì�Í���Û|Í�ábû�Û|Í�Ì¼×7ÔBáNÌ�ØâÔBÌ¼ô5Ì�Ôò×7Ð<ý³Ì{÷Í�Ò¿Ú�Ì�Ímê%ï¿Ý�ÞBÌ�Û|×bçM©¦ØâÔBá7Òeû&Ï�Òaá7Ì�Í«�1ØâÔa×��xÚ�Ì�Í�Ì�ØâÐ<ý�×BÏ<Ð�Ì�ßâßÙÌ�ÔMñMìöØâÔBÌ�Î�Ì�Ï<Ð�Ï�Ò|ç¤Ðÿû5Û|Í�Ì�Ú�Ì�Ï<Ð�Ì�ÞòÐ�Û|×BÏì0ØâÔ7ÖòÛ|Ú�Ì�Ü�Û¿Ï<ÑÓÌ�Ôkçqú7ÍªábØÙÌxÏ<ð;Ì�ý�Ø Õ#Ï6Ý�ÞBÌ�æ�Þ7Øâðb÷ÿê(Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿ÔMø(ô5Ì³Û|Í<Ú�Ì�ØâÐ<×7Ô7ÖNíÓÒ¿Ô Û|Ô#Û|ßÙÒ¿ÖÓÌ�ÔäaÐ<ØâÜ�×7ßâØ1×7ÔBáªãIÔ7ý³Ì�ØâÖÓÌV×7ÔBáSãI×BÏ<û�Ì�Í<Ð<×7Ô7Ö�á7Ì�Í&Û|Ô#Û|ßÙÒ¿ÖÓÌ�Ô ExÌ�Ï�Ï<û�Ì�Í<Ð�ÌÊñ�ì0��ð�Ì�Í<ØâÜ�Ì�ÔòÐ�Ì�Ñu�¿Ô7ÔBÌ�ÔÛ|×bç�îBÌ�Ï<Ð<ð7ß�Û|Ð<Ð�Ì�ÖÓÌ�Ï<ð;Ì�ØÙÝ6ÞBÌ�Í<Ð�û�Ì�Í�á7Ì�Ôk×7ÔBáá¤<Ì�á7Ì�Í<ý³Ì�ØâÐ�ûJØÙÌ�á7Ì�Í�Í�Ì�ð7Í�Ò�áb×7ý�ØÙÌ�Í<Ð�û�Ì�Í�á7Ì�ÔMñJ©ëÌ�Ø ÷Ð�Ì�Í<Þ7ØâÔéÚ;Ì�Ï�Ð�Ì�ÞòÐ�ábØÙÌØE��¿ÖÊßâØÙÝ6Þ7ÑÓÌ�ØâÐ³øMÛ|ÔBÏ<ð7Í<×BÝ�ÞBÏ�íÓÒ¿ßâßÙÌ
�&úBÝ6ÑaÑÓÒ¿ð7ð7ßâ×7Ô7ÖÓÌ�Ô�íÓÒ¿ÔHExÌ�Ï�Ï<×7Ô7ÖÓÌ�ÔëÛ|×bçê(Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿ÔBÌ�Ô�ØâÔ�ä�Ò|çqÐ û�Û|Í�Ì�ý�×ÄÏ�Ý6Þ7Í�Ì�ØâÚ;Ì�ÔMø%í�ØÙÌ�ßÙÌ�ê(Ò¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿ÔBÌ�Ô�ØâÜ äað;Ì�ØÙÝ6ÞBÌ�ÍIíÓÒ¿Í<ý�×b÷Þ#Û|ßâÐ�Ì�Ô@×7ÔBáªÜ�ØâÐ�Ì�ØâÔ#Û|ÔBá7Ì�Í(ý�×@íÓÌ�Í<ÖÊßÙÌ�ØÙÝ6ÞBÌ�ÔMñ;ä�Ò¿Ü�ØâÐJØÙÏ<ÐJábØÙÌ�Ï�Ì�ÏVäaó�Ï<Ð�Ì�Ü ábØÙÌ�ØÙá7Ì³Û|ßÙÌ¥	öß�Û|Ð<Ð	ç¤Ò¿Í<Üç¤ú7Í�ábØÙÌVåÿÜ�ð7ßÙÌ�Ü�Ì�ÔaÐ<ØÙÌ�Í<×7Ô7Ö�Ì�ØâÔBÌ�Ï5ÖÓÌ�ÔBÌ�Ð<ØÙÏ�Ý6ÞBÌ�ÔÆã(ßâÖÓÒ¿Í<ØâÐ<Þ7Ü�×BÏ5×7ÔBáSábØÙÌVãIÔòû�Ì�ÔBáb×7Ô7Ö�Ñaú7ÔBÏ<Ð<ßâØ ÷Ý�ÞBÌ�ÍIì0íÓÒ¿ßâ×7Ð<ØÙÒ¿Ô�ý�×7ÍVþGÌ�ûJØâÔ7Ôò×7Ô7Ö�ØâÔaÐ�Ì�Í�Ì�Ï�Ï6Û|ÔaÐ�Ì�ÍVêIÒ¿ÔbÕBÖÊ×7Í6Û|Ð<ØÙÒ¿ÔBÌ�ÔMñ
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Lage 1 (Oberseite)

Lage 2

Lage 3

Lage 4

Lage 5 (Power)

Lage 6 (GND)

Lage 7

Lage 8 (Unterseite)

0.035 mm

0.2 mm

0.2 mm

1.68 mm

Verklebung (Prepreg)

Verklebung (Prepreg)

Verklebung (Prepreg)

Kern (FR4)

Kern (FR4)

Kern (FR4)

Kern (FR4)
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P;Z-O|�{LNI�Z�Z-IKOVZw ��WveOHO'MHOHP;g[LNIy��Z-\[Z-OH�w�hz�I�g[p[qVZ-O³Z-IKOVZ-\´�|Z-IKY.MHOHPªMHOVL¬Z-IKOVZ-n P;Z-n�Z-IKOVg�ven�Z-O
uwv�g[g[Z-����Y[Z-O'Y.I�veJsF�Z-O'MHY.��Z-O|S�_G��Z-OVg[I�p[q'Y.JKI�p�q�g.IKOVL¶P;Z-Y.\[Z-OHO�Y[Z¦ �Y.\[��no\.�Vp[f�üV�Vg[g[Z°LNI�Z~F�Zhg.Y[Z
u���P�JKI�p[qHf;Z-IKY��µMHn²LNI�Z7 �IKP�OWveJ�Z´�hM¦g[Z-�Wve\.I�Z-\[Z-O¦MHOVL­Z-IKO+�GF�Z-\[g.�H\[Zhp[qVZ-O|�µLVv�go�;��O¦LHZ-\oP;Z+`
n�Z-IKOVg�ven�Z-O�uwv�g[g[ZmqVZ-\.\.�HqH\.Y����hM$�;Z-\.n�Z-I�LHZ-O|S�¤1I�ZhgG�;Z-\[LH���H��Z-JKY1�hz{ve\mLNI�Z�E1OH��veqHJ�LHZ-\^F�Z+`
OV��Y.IKP�Y[Z-O��|Z-IKY.MHOHP;Z-O|�Íz{v�g|XË�H\}Z-IKOVZ-Osa{MVg|MHO'Y[Z-\<©Gn�g[Y�ceOVLHZ-O���I�Z-J'j
J�veY.�µ�;Z-\.FH\�veMVp�q'Y���veF�Z-\}Zhg
\[ZhLNMH�hI�Z-\.YmveMNX�LHZ-\1veOVLHZ-\[Z-O� �Z-IKY[Z�LNI�Z�EGOH��veqHJ}LHZ-\1u�v�g[g�Z-�;Z-\.FHIKOVLNMHOHP;Z-O|SW¤�ve\.�HF�Z-\GqHIKOWveMVg
g�p[qWvÍ��Y^Zhg{LNI�Z�u���P�JKI�p[qHf;Z-IKY��HLNI�Z�Z-J�Z-f�Y.\.I�g[p�qVZ-O$Ì
IKP;Z-OVg[p[qWvÍX�Y[Z-O�LHZ-\L�1F�Z-\.Y.\�veP�MHOHP;g.J�Z-IKY.MHOHP;Z-O
ÖNMPORQ�ÙPSeÙUTWVXVXQ�Ú¨ØZYZ[X\&]_^ `
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1
0
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350mV
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Current
Source
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3.5mA

E1FHFHIKJ�LNMHOHPRQNSEDNUVÌ
IKO7��£�¤� <�1F�Z-\.Y.\�veP�MHOHP;g[f�veOWveJ{ïñ��£�¤� 'ò

�hM®�;Z-\.F�Zhg[g[Z-\.O|�HMHnùqV��qVZ-\[Z��1F�Z-\.Y.\�veP�MHOHP;g.\�veY[Z-O��hM�Z-\.\[Z-I�p�qVZ-O|SW¤�I�Z��|Z-IKY.MHOHP;Z-O7zlZ-\[LHZ-O�IKO
noIKOHIKn veJ�Z-n E1FVg.Y�veOVLoOVZ-F�Z-OVZ-IKOWveOVLHZ-\{P;Z+XË�HqH\.Y�S;¤�veF�Z-IVz�IK\[L veMVg.P;Z-O�MHY.�hY��'LVv�g[glLNI�Z^�|Z-IKY.MHON`
P;Z-O ceqHOHJKI�p[q´veMNX�Z-J�Z-f�Y.\[��n veP�OVZ-Y.I�g[p�qVZ� �Y[��\4X>Z-J�LHZ-\�\[Z�veP�I�Z-\[Z-O|�'LVvmg.I�Z{OWveqVZ-�hMRven g[Z-JKF�Z-O _1\.Y
JKI�Z-P;Z-O®MHOVL´LNI�Zmg[Z-JKF�ZmE1MVg.\.I�p[q�Y.MHOHP��hMHnùiVZ-J�L´qWveF�Z-O|S��tZ-IKYGveMVg�Z-IKOWveOVLHZ-\.JKI�Z-P;Z-OVLHZ��|Z-IKY.MHON`
P;Z-O®��LHZ-\{qWve\.Y[ZmÌ�p[f;Z-O®IKO®LHZ-O®�|Z-IKY.MHOHP;Z-O´X��HqH\[Z-O®LVve�hM|��LVv�g�g{iWZ-J�LHZ-\�IKORMHO�Y[Z-\[g[p[qHI�ZhLNJKI�p�qVZ-\
�tZ-I�g[ZoveMNXlLNI�Z��|Z-IKY.MHOHP;Z-O"z�IK\.f;Z-Owf;��OHOVZ-O|S�¤mZ-O�Ì
x�Y.\[Z-n�X�veJKJ�g.Y[Z-JKJKYmLHZ-\�F�Z-I)�������HFHJKI�p[qVZ
 �Y.\[��no\.�Vp[f�üVMVg[g��HF�Z-\mZ-IKOVZsuwv�g[g[Z+ü�c�p�qVZ�LVve\���z{�´Z-IKO" �Y[��\4X>Z-J�L"veMNX{LNI�Z�XË\[Z-I<J�veMNX�Z-OVLHZ�Z-IKON`
��Z-JKOVZ��|Z-IKY.MHOHP7�;��JKJKf;��non�Z-O�veOVLHZ-\[g�z�IK\.f�YsveJ�g�veMNX�LHZ-Ot�hMHP;Z-qV��\.IKP;Z-O°�G�Vp[f�üVMVg[g�S�¤�v®LVv�g
 �IKP�OWveJµven�Ì
no�NX�ceOHP;Z-\�LHZ+±VOHI�Z-\.Y�I�g.Y�veJ�g�LNI�Z� ��WveOHO�MHOHP;g[LNIy��Z-\[Z-OH�´veO"LHZ-\m��Z-\.noIKOHI�Z-\.MHOHPV�
z�IK\[L·Z-IKOVZ�g��tP;Z-OWveOHO'Y[Z~kmJ�Z-I�p[q'Y�vef�Y[g.Y[��\.MHOHP¦LVv�LNMH\[p�q¯MHO'Y[Z-\[LN\.�Vp[f�Y���LVv�g[g«g.I�ZwveMNX�F�Z-I�LHZ
�|Z-IKY.MHOHP;Z-O´P�J�Z-I�p[qVZ-\.n vXa;Z-O�z�IK\.f�YlMHOVLRLHZ-\dóGIKON`)MHOVL«�^�Vp[f�üVMVg[glOHI�p[q�Y{�;Z-\[g�p[qHI�ZhLHZ-OVZ-O$Ì
IKON`
üV�Vg[g[Z-O�veMVg[P;Zhg[Z-Y.�hYGg.IKOVL�S
¤1I�Zhg�Zm£�Z-\.F�Zhg[g�Z-\.MHOHP LHZ-\� �IKP�OWveJ�Ñ�MWveJKIKY�ceY�Z-\.n���P�JKI�p�q'YmZ-\[g.Y^LHZ-O$f�J�Z-IKOVZ-O� ��WveOHO'MHOHP;g.q�MHF

�;��O$Z-IKOHIKP;Z-O$q�MHOVLHZ-\.YGnG£ MHOVL®g[��noIKYGveMVp�q�Z-IKOVZ�g[p�qHOVZ-JKJ�Z-\[Z�©1nof;Z-qH\GLHZ-\1 �Y.\[��no\.I�p[q�Y.MHOHPVS
 ���noIKY®f;��OHOVZ-O0LNI�Zw��vef�Y.��Z-IKY[Z-O¶�;Z-\.f��H\.�hY$MHOVL³��vef�Y4XË\[ZhÑ�MVZ-OH��Z-O¶�;��O¯FHI�g´�hM¯�hz{Z-I�kmóG�
Z-\.\[Z-I�p[q�Y�zlZ-\[LHZ-O|S}¤1I�Zhg�Zo�}Zhp[qHOHIKf;Z-O°g.Y[Z-JKJ�Z-OtveF�Z-\�veMVp�q"qV��qVZ-\[ZoEGOVg[�H\.�Vp[qVZ veJ�gmFHI�g.qVZ-\�veO
LVv�g«�|Z-IKY[Z-\.�HJ�veY.Y[Z-OHJ�vhú;��MHY��1LHZ-OHO­F�Z-I1qV��qVZ-O¶kmZhg[p�q'z�IKOVLNIKP�f;Z-IKY[Z-O¶g.�HI�Z-J�Z-O³�GZ+üWZ+xNI���O­MHOVL
¤�ceno�NXËMHOHP �;��O� �IKP�OWveJ�Z-O�Z-IKOVZ�IKnon�Z-\1P�\[�Ka;Z-\[Z��G��JKJ�Z�S
EGMVg�LHZ-\{�}Z-J�Z-P�\�ve�HqVZ-OHP�J�Z-I�p�q'MHOHP Ôcb X>��JKP�Y��;LVv�g[g�Z-IKO® �IKP�OWveJ�veMNX|Z-IKOVZ-\�\[Z�veJ�Z-O«�|Z-IKY.MHOHP�noIKY��ve�Wve�hIKY�ceY�º �H\[����ceOHP;Z MHOVL°]bOVLNMHf�Y.IK��IKY�ceY��¬�H\[���}ceOHP;Z´veJ�g��tZ-JKJ�Z´veMNXËP;Z+X�v�g[g.Y�zlZ-\[LHZ-O

f�veOHO|SWadZ-I�Z-OVLNJKI�p�qVZ-Ow�}Z-IKY.MHOHP;Z-O�Y.\.IKY.Y�LVveqVZ-\�Z-IKOVZ��GZ+üWZ+xNI���O7LHZhg� �IKP�OWveJ�Zhg�ven Ì
OVLHZ�veMNX4�
LNI�Z�IKO�Z-O�Y.P;Z-P;Z-OHP;Zhg[Z-Y.�hY[Z-\m�^I�p[q�Y.MHOHP«veMNX�LHZ-\G�|Z-IKY.MHOHPRzlZ-IKY[Z-\1J�ceMNXËY�SVadZ-I|Z-IKOVZ-\1P;Z-Y�vef�Y[Z-Y[Z-O
 �IKP�OWveJK�HF�Z-\.Y.\�veP�MHOHP°f�veOHO¬Zhg �Wv�g[g.I�Z-\[Z-O|�{LVv�g[g LNI�Z�\[Z+üWZ-f�Y.I�Z-\.Y[Z7�tZ-JKJ�Z�g[I�p[q­noIKY«LHZ-\RZ-IKON`
J�veMNX>Z-OVLHZ-O~�tZ-JKJ�Z���LHZ-\�LHZ-\�LHZhg�LVve\�veMN����JKP;Z-OVLHZ-O���vef�Y[Zhg��HF�Z-\.J�veP;Z-\.Y�MHOVLªg[�®LVv�gs �IKP�OWveJ
�;Z-\4X�ceJ�g[p[q�Y�SW¤�I�Z� ��WveOHO'MHOHP;g�veno�HJKIKY.MVLHZ�© venø_1\.Ydx´I�g.Y

-(d�egfGhi-kjXlm_nCo d�epfWqr-ts>uwvpd�epfUhyx{zK|�}
~�q�*�z>}
~ � ��h��C�&� �3� ¢>QNSK¸�§

ÖN�PORQ�ÙPSÍÙp��Ù.Ø�ÙPOk�WÚ�Ù4ß>�R��Ý�[ZQ�ß
���'ÙPSZ�cVZYeÞCS,�
V�ÙPQEO>àXQ�Ù4ÚEO���ÙPQEO>Ù�� �tQE[X���Z�X�eÝ��c��Ù¡Ú��N�>^E���� �¡
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¤mZ-\«�GZ+üWZ+xNI���OVg4X>vef�Y[��\ \RI�g.Y�P;Z-P;Z-F�Z-O·LNMH\[p�q·LVv�gR£�Z-\.qWceJKY.OHI�g«LHZ-\«E1no�HJKIKY.MVLHZ-O·LHZ-\«Z-IKON`
MHOVL$veMVg[J�veMNX�Z-OVLHZ-O®�tZ-JKJ�ZmMHOVL´g[p�qH\[Z-IKFHY^g.I�p[q®noIKY�LHZ-\�]bno��ZhLVveOH���7LHZ-\��|Z-IKY.MHOHPoMHOVL®LHZ-n
E1FVg[p�qHJKMVg[g.z�I�LHZ-\[g.Y�veOVLI¢�£sveJ�g

¤ h -kjXlm_nCo-ts>uwv h ¢{£¦¥¨§¢{£©q+§ � §yh«ª �3¬­� ¢>QNS�¹;§

adZ-I�qV��qVZ-O®�1F�Z-\.Y.\�veP�MHOHP;g.P;Zhg[p[q�z�IKOVLNIKP�f;Z-IKY[Z-OwF�Zhg.Y[Z-q�Y�f;Z-IKOVZ���Z-IKY��VveMNX
Z-IKO$EGFHf�JKIKOHP;Z-O$LHZ-\
�1Z+üWZ+x�I���OVZ-O�LNMH\[p[q��Wve\�v�g[IKY�ce\[Z�¤�ceno�NXËMHOHPGLHZ-\��|Z-IKY.MHOHPG�hM�zdve\.Y[Z-O|��g[��OVLHZ-\.O�LNI�Zµ]bno��ZhLVveOH�
LHZ-\R�|Z-IKY.MHOHP;Z-O¦n�MVg�g veMNXmLHZ-O¦E1FVg[p�qHJKMVg[g.z�I�LHZ-\[g.Y�veOVL­veOHP;Z-�Wv�g�g.Y�g[Z-IKO|�)MHn²LNI�Z´P;Zhg�ven�Y[Z
Ì�OVZ-\.P�I�Z7LHZ-\ Z-IKOHJ�veMNX>Z-OVLHZ-O­�tZ-JKJ�Z�veMNXË�hMHOVZ-qHn�Z-O¬MHOVL­�1Z+üWZ+x�I���O¦�hM­�;Z-\.qHIKOVLHZ-\.O|SlÌ�g I�g.Y
g��eX���\.Y<Z-\[g.I�p[q�Y.JKI�p[q|��LVv�g[g�F�Z-I�P;Z-P;Z-F�Z-OVZ-n9E1FVg[p[qHJKMVg�g.z�I�LHZ-\[g.Y�veOVLsLNI�Zl]�no��ZhLVveOH�{LHZ-\<�}Z-IKY.MHOHP
P�J�Z-I�p�qÒLHZ-nÿE1FVg[p[qHJKMVg�g.z�I�LHZ-\[g.Y�veOVL�g[Z-IKO~n�MVg[g���MHnÿZ-IKOVZR�GZ+üWZ+xNI���Oª�hM°�;Z-\.n�Z-I�LHZ-O|�)LHZ-OHO
LHZ-\�Ì�IKONüVMVg[g�LHZ-\m\[Z+üWZ-f�Y.I�Z-\.Y[Z-O"�tZ-JKJ�Z�z�IK\[L�noIKY�LHZ-\�¤�Iy��Z-\[Z-OH�oLHZ-\��·I�LHZ-\[g.Y�ceOVLHZsP�\[�Ka;Z-\�S
i<�H\
LNI�Z�i
ceJKJ�Z©¢�£¨¯°§�MHOVL�¢{£¨±°§ÒZ-\4X>��JKP�Y
�GZ+üWZ+xNI���OsnoIKY�j�qWv�g[Z-O'�;Z-\[g[p�qHI�Z-FHMHOHP�f�J�Z-IKOVZ-\
FH�hz�SVP�\[�Ka;Z-\�²K'´³��Nz�I�Z�veMVg^LHZ-\G�tZ-JKJ�Z-OHJ�Z-qH\[Z�F�Z-f�veOHO�Y�S
¤�I�ZhgsI�g.YsLHZ-\ k�\.MHOVL���z{ve\.MHn²�;£�¤� tOHI�p[q'Y veJ�g�LVv�g��|\[Z-IKF�Z-OÒZ-IKOVZhg� �IKP�OWveJ�g�veMNX1Z-IKOVZ-O

 ��WveOHO�MHOHP;g.��Z-P;Z-J��Íg[��OVLHZ-\.OsZ-IKOVZhg< �Y.\[��n�Zhg}F�Z-I;P;Z-P;Z-F�Z-OVZ-nôE1FVg[p�qHJKMVg[g.z�I�LHZ-\[g.Y�veOVL�LHZ+±VOHI�Z-\.Y
I�g[Y�SµadZ-Im �Y�veOVLVve\[L·����� ÔCµ ��LHZ-\R�;£������ I�g.Y�z{ZhLHZ-\«LHZ-\R�¬I�LHZ-\[g[Y�veOVL¬LHZhgRÌ
no�NX>ceOHP;Z-\[g
OV��p[q°LNI�Z�]�no��ZhLVveOH� LHZ-\��|Z-IKY.MHOHP�X>Zhg.Y.P;Z-J�Z-P�Y���zdv�g�F�Z-IµZ-IKOVZ-\�F�Z-JKI�Z-FHIKP;Z-O~�}\[Z-IKF�Z-\.J�Z-I�g.Y.MHOHP
�hM·MHOHf;��O'Y.\[��JKJKI�Z-\.FWve\[Z-Oô�GZ+üWZ+xNI���OVZ-O¬X��HqH\.Y�S{EGFHqHIKJyX>Z�g[p�qWvÍ��Y«qHI�Z-\«O'MH\®Z-IKOVZ7Z-IKOVg[Y[Z-JKJKFWve\[Z
�}\[Z-IKF�Z-\.J�Z-I�g[Y.MHOHPV��z�I�Z�g.I�Z�LNI�Z�]._G`¡��Z-JKJ�Z-O7LHZhg1i)jlkmE�g^FHI�Z-Y[Z-O|�W��LHZ-\1LNI�Z��}Z-\.noIKOHI�Z-\.MHOHP®LHZ-\
�}Z-IKY.MHOHPRLNMH\[p[q�Z-IKOVZ-O$�·I�LHZ-\[g.Y�veOVL�S
©1n LNI�Z�]�no��ZhLVveOH�«Z-IKOVZ-\�LNIy��Z-\[Z-O�Y.I�Z-JKJ�Z-OÒ�|Z-IKY.MHOHP��hMtf;��O�Y.\[��JKJKI�Z-\[Z-O|�<P;Z-O'�HP�Y�Zhg�OHI�p[q�Y��

LNI�Z¶��ve�Wve�hIKY�ceY�MHOVL"]bOVLNMHf�Y.IK��IKY�ceY�z�I�ZoIKn�iWveJKJ�ZoZ-IKOVZ-\�Z-IKOH��Z-JKOVZ-O~�}Z-IKY.MHOHP7veMVg.�hMH\[Zhp[qHOVZ-O|�
g���OVLHZ-\.O�Zhg�n�MVg�g�OVZ-F�Z-OªLHZ-\sf�ve�Wve�hIKY.IK�;Z-O��1���H�HJKMHOHP~veO°Z-IKOVZ«j<��Y[Z-O'Y.I�veJyü�c�p[qVZ7veMVp[qÒLNI�Z�1���H�HJKMHOHP7veOtLNI�Z�Z-OHP$veOHJKI�Z-P;Z-OVLHZ�r�v�p�q'FWve\.J�Z-IKY.MHOHP�Z-IKO'F�Z-����P;Z-O"zlZ-\[LHZ-O|S|E1FHFHIKJ�LNMHOHP�QNS¸·
�;Z-\[LHZ-MHY.JKI�p�q'Y�LHZ-O®£�Z-\.J�veMNX<LHZ-\^iVZ-J�LNJKIKOHI�Z-O�LHZ-\d�hz{Z-I� �Y�veOVLVve\[LNf;��ON±VP�MH\�veY.I���OVZ-O8¹ ~ � � �Xº�» ��~¸¼
MHOVL¾½¿» �·~¸¼ � ~��pÀ S

Microstrip Stripline

EGFHFHIKJ�LNMHOHPRQNS¸·�UWiVZ-J�LNJKIKOHI�Z-O��;Z-\[g[p�qHI�ZhLHZ-OVZ-\��;£�¤� <�G��ON±VP�MH\�veY.I���OVZ-OÒïñ��£m¤� 'ò
adZ-I'LHZ-\G¹ ~ � � �Xº�» ��~¸¼ �|Z-IKY.MHOHPGJKI�Z-P;Z-O�LNI�Z
�|Z-IKY[Z-\.FWveqHOVZ-O�veMNXHLHZ-\<_1F�Z-\[g[Z-IKY[Z�LHZ-\|j
J�veY.IKOVZµIKn

iWZ-J�L«Z-IKOVZ-\�j<��Y[Z-O'Y.I�veJyü�c�p�qVZR¢�uwv�g[g[Z���LHZ-\{£�Z-\[g[��\.P�MHOHP;g[g.�WveOHO�MHOHP�§+SV]�n iWveJKJ�ZmLHZ-\¦½¿» ��~E¼ � ~��6À
I�g[Y}LVv�g|�|Z-IKY.MHOHP;g.�Wv�ve\)Z-IKOHP;Zhg[p�qHJ���g[g[Z-O��hz�I�g�p[qVZ-O��hz{Z-I�j<��Y[Z-O'Y.I�veJyü�c�p�qVZ-O|S��¬I�p�q'Y.IKPGI�g[Y�IKnon�Z-\
LNI�Zd �ú�non�Z-Y.\.I�Zlg[��z{��qHJ�LHZhg��|Z-IKY.MHOHP;g.�Wv�ve\[Zhg<MHO'Y[Z-\[Z-IKOWveOVLHZ-\���veJ�g<veMVp[q�LHZ-\<�}veP;ZµLHZhg�j<v�ve\[Zhg
IKO7Z-IKOVZ-n ceM�a;Z-\[Z-O7iVZ-J�L��WLVvenoIKYGiVZ-J�LHZ-\1veMNX�LNI�Z��|Z-IKY.MHOHP;Z-O7P�J�Z-I�p[q�z�IK\.f;Z-O|S
Ö�ÁÂ�R�bÛ�[ZORQ¸O���ÝÃ�R�Ä�R�bÛ�[XORQEO���ÝÃ�<Ú�Ý�\�Q�Þ
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��MH\1adZ-\[Zhp[qHO�MHOHP´LHZ-\�]bno��ZhLVveOH��MHO�Y[Z-\�adZ-\.�Vp�f�g.I�p�q'Y.IKP�MHOHP®LHZ-\Gf�ve�Wve�hIKY.IK�;Z-O!�G���H�HJKMHOHP
P�IKFHY®Zhg«qVZ-MH\.I�g.Y.I�g[p[qVZwiV��\.n�Z-JKO�ïñ�;£�¤� 'òb�dLNI�Z7Z-IKOHIKP;Zt �Y�veOVLVve\[L�X�ceJKJ�ZtveF�LHZhp�f;Z-O|S�i<�H\«Z-IKOVZ
P;Z-OWveMVZdadZ-\[Zhp[qHO'MHOHPsveMVp[q�F�Zhg���OVLHZ-\[Z-\)E1OV��\[LNO'MHOHP;Z-O�Z+xNI�g.Y.I�Z-\[Z-O º{��no�HMHY[Z-\[g.IKn�MHJ�veY.I���OVZ-O|�
LNI�ZmLNMH\[p[q®JKIKOVZ�ve\[Z�E1�H�H\[�hxNIKn veY.I���O®±VOHIKY[Z-\�Ì
J�Z-n�Z-O'Y[Z�LHZ-O´iWZ-J�LN�;Z-\.J�veMNX�veOHOWceqVZ-\.O®MHOVL®veMVg
LHZ-\�kmZh��n�Z-Y.\.I�Z�LHZ-\G�|Z-IKY[Z-\GLNI�Z�]�no��ZhLVveOH��F�Z-\[Zhp�qHOVZ-O|S
��MH\s ���Z-�hIy±Vf�veY.I���OªLHZ-\sEGOV��\[LNO�MHOHP7F�Z-OV��Y.IKP�Y�LVv�g� �IKn�MHJ�veY.I���OVg.�H\[��P�\�venonÓïñj<��J�ve\[òlLNI�Z

E1FHn�Zhg[g.MHOHP;Z-OoMHOVLoLHZ-O E1FVg.Y�veOVL�LHZ-\µLNIy��Z-\[Z-O'Y.I�Z-JKJ�Z-O �|Z-IKY.MHOHP;Z-O|��LHZ-O�EGFVg[Y�veOVL��hM�X�Zhg.Y.P;Z+`
J�Z-P�Y[Z-O´j���Y[Z-O�Y.I�veJyü�c�p[qVZ-O$MHOVLRLNI�ZG¤�I�Z-J�Z-f�Y.\.IK�hIKY�ceY[g[f;��OVg.Y�veO'Y[Z-O$LHZ-\{]�g[��J�veY[��\[Z-O"¢���MNX�Y��#��Z-\.ON`
n veY[Z-\.I�veJ���LHZ-\�£�Z-\.f�J�Z-FHMHOHP�§+SW¤�MH\[p[q�LHZ-O��}veP;Z-OWveMNX�FWveM ÔCÅ g.IKOVL®LNI�Z�¤�I�p�f;Z�LHZ-\���Z-\.OVZ�MHOVL
LHZ-\}£�Z-\.f�J�Z-FHMHOHPGnoIKY)áNS�¹<non¶X>Zhg.Y.P;Z-J�Z-P�Y�g���z�I�ZµLNI�Zl¤�I�p[f;ZµLHZ-\<�|Z-IKY[Z-\.FWveqHOVZ-O�noIKY�áNS�á�Q�Ð<non$S
¤�I�Z�¤�I�Z-J�Z-f�Y.\.IK�hIKY�ceY[g.f;��OVg.Y�veO'Y[Z-O"�;��Owi)�^T�MHOVL�j
\[Z-�H\[Z-P´g.IKOVL$MHOHP;Z+X�ceqH\�P�J�Z-I�p[qwMHOVL$OWceqVZ+`
\.MHOHP;g.z{Z-I�g[Z�noIKY¦Æ jgÇ TVS�Ð�veOH�hMHOVZ-qHn�Z-O|S
EGMNX)LHZ-\Gjlº{]b`C��ve\.Y[Z�g[��JKJ�Z-O$��£m¤� '`balMVg�g[Z�noIKY�¸�Ð)a{IKY^�hM7º{u"ºdQsMHOVLt¸�Q)a{IKY��hM�º{uwºlT

veMNX<Z-OHP;g[Y[Z-n ��veMHn MHO'Y[Z-\.P;Z-FH\�v�p[q�YGz{Z-\[LHZ-O|SH¤mveqVZ-\�f�veOHO´OHI�p[q�YGveMNX�Z-IKOVZ�Z-IKONX>v�p�qVZ%�G��ON±H`
P�MH\�veY.I���Ow�hMH\.�Vp[f�P;Z-P�\.Iy��Z-O"z{Z-\[LHZ-O|��zl�«�hMHnøadZ-I�g.�HI�Z-J
veJKJ�Zs�|Z-IKY.MHOHP;Z-O"OVZ-F�Z-OVZ-IKOWveOVLHZ-\�veJ�g
u7I�p-\[��g.Y.\.IK�´�;Z-\.J�Z-P�Ylz{Z-\[LHZ-O|SH¤�Z-\d�}veP;Z-OWveMNX�FWveM$g.I�Z-q'Y{�HF�Z-\{LHZ-\{ü�c�p[qHIKP;Z-O$��veP;Z�Ð���I�Z-\d�}vÍ`
P;Z-O7XË�H\�LNIKP�IKY�veJ�Zs�}Z-IKY.MHOHP;Z-O��;��\�S�©1n P;Z-O��HP;Z-OVL7P�\[�Ka;Z-O"E1FVg.Y�veOVL$�hz�I�g�p[qVZ-O"LHZ-O�j)v�ve\[Z-O
�hMtZ-\.n���P�JKI�p[qVZ-O|��z�IK\[LwIKn�adZ-\[Z-I�p[q°LHZ-\���£�¤� '`b�|Z-IKY.MHOHP;Z-O°Z-IKOVZ�E1FVg[p[qHIK\.n�MHOHP;g4ü�c�p[qVZ´veMNX
�}veP;Z�Q�Z-IKOHP;Z-����P;Z-O|��LVvenoIKYlZhgl�hzlZ-IWMHOWveFHqWceOHP�IKP;Zm�}veP;Z-O XË�H\d �Y.\.IK�HJKIKOVZhgm¢���veP;Z^T�§)MHOVLRu�Iy`
p-\[��g.Y.\.IK�$¢�_1F�Z-\[g[Z-IKY[Z{FH�hz�Se��veP;Z^¹;§�P�IKFHY�S��|Z-IKY.MHOHP;Z-O veMNX�LHZ-\�_1F�Z-\[g[Z-IKY[Z{qWveF�Z-O�LHZ-O�£���\.Y[Z-IKJ��
LVv�g[g�g[I�Z�f;Z-IKOVZ^£�I�v�g
F�Z-OV��Y.IKP;Z-O|�'LNI�Z^�1Z+üWZ+x�I���OVZ-OR�;Z-\.MH\[g�v�p[qVZ-O«f;��OHOVZ-O|S'iWveJKJ�g{veF�Z-\{veMNX�LHZ-\
_1F�Z-\[g[Z-IKY[Z�a�veMHY[Z-IKJ�Zsg.IKOVL��WLNI�Z�f;Z-IKOVZ-O�j
J�veY.��XË�H\��|Z-IKY[Z-\.FWveqHOVZ-O"Z-\.J�veMHF�Z-O|��n�MVg�g1veMNXµ�}veP;Z
¹oveMVg.P;Z-z�I�p�qVZ-O7z{Z-\[LHZ-O|S

w=0.35mm,  s=0.15mm

w=0.1mm, s=0.17mm

Signal Oberseite

Signal 2

Schirmung 3

Signal 4

Power

w=0.1mm, s=0.23mm
h=0.2mm

h=0.035mm

s

w

Microstrip

Stripline

E1FHFHIKJ�LNMHOHP«QNSEÈNU¿É1MVZ-\[g[p�qHOHIKY.Y4`¡ �I�p[q�Y�veMNX
��£m¤� ´�|Z-IKY.MHOHP;Z-O
¤1I�Z�j
\[����Zhg[g.�Wve\�ven�Z-Y[Z-\´LHZ-\Ró�Z-\[g.Y[Z-JKJKMHOHPªZ-\.J�veMHF�Z-O­Z-IKOVZ�noIKOHIKn veJ�Z��|Z-IKY[Z-\.FWveqHO�FH\[Z-IKY[Z

MHOVL�Z-IKOVZ-OÒnoIKOHIKn veJ�Z-O¦]�g���J�veY.I���OVg�veFVg.Y�veOVL°�;��O­áNSK¸�non$S)¤1I�Z«f�J�Z-IKOVg.Y[Z´�GZ�veJKI�g.I�Z-\.MHOHPw�;��O
��£m¤� '`b�|Z-IKY.MHOHP;Z-O­noIKYof;��O�Y.\[��JKJKI�Z-\.Y[Z-\R]�no��ZhLVveOH�$�;��O¶¸�á�áGF I�g[YoIKO¦EGFHFHIKJ�LNMHOHP~QNSEÈwLVve\4`
P;Zhg.Y[Z-JKJKY���z{��F�Z-I
�HF�Z-\�LHZ-\���F�Z-\[g.Y[Z-O"�}veP;Z�OV��p[qt�}��Y[g.Y[���H�N`b�}v�p[f~veOHP;Z-OV��non�Z-O~z�IK\[L�S�¤1I�Z

ÖNÊPORQ�ÙPSÍÙUTkVZO�ÛÃ�cËU]_^E��^ ]
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f;��\.\[Z-f�Y[Z-O³a{Z-��Z-I�p�qHO'MHOHP;Z-O¯LHZ-\¶�1F�Z-\.Y.\�veP�MHOHP;g[zlZ-P;Z�g.IKOVL�Uµph�;veY[ZhL­noI�p-\[��g.Y.\.IK� ¢��}veP;Zª¸�§+�
Z-n�F�ZhLHLHZhL�noI�p-\[��g.Y.\.IK�°¢���veP;Z�¹;§{MHOVL®g.ú�non�Z-Y.\.I�p�veJ�g.Y.\.IK�HJKIKOVZR¢��}veP;Z�T�§+S

microstrip sÌ hield sÌ tripline

E1FHFHIKJ�LNMHOHPRQNSEÍNUVE1MNX�g.I�p�q'Y1veMNX
��£m¤� ´�|Z-IKY.MHOHP;Z-O
¤�I�Z´EGMNX>g.I�p[q�Y�veMNX1LNI�Z´�}veP;Z-O���Z-IKP�Y�E1FHFHIKJ�LNMHOHPtQNSEÍN�<zl��F�Z-I{�hMH\ _1\.I�Z-O�Y.I�Z-\.MHOHP"IKnon�Z-\

veMVp�q­LNI�Z´j<v�LHg LHZ-\�_1F�Z-\[g[Z-IKY[Z®Z-IKOHP;Z-��Z-I�p�qHOVZ-Y g.IKOVL�S
¤�I�Zhg��;Z-\[LHZ-MHY.JKI�p[q�Y���z{ve\.MHn²LNI�Z´u7Iy`
p-\[��g[Y.\.IK�¦�|Z-IKY.MHOHP;Z-O¦IKn²adZ-\[Z-I�p[q¦LHZhgRº{jµ�|¤û¢ËMHO'Y[Z-O�§sMHOVLÒLHZhg�¹NS�Ð<£� ��WveOHO'MHOHP;g.\[Z-P�J�Z-\[g
¢���F�Z-O�§�OHI�p[q�YoveMNX�LHZ-\o_1F�Z-\[g[Z-IKY[Z«g[��OVLHZ-\.O¦veMNXG�}veP;Z®¹$J�veMNX>Z-Oªn��Vg[g[Z-O|S)¤�v$��£m¤� '`ba�ceON`
f;Z�noIKY�¹NS�Ð<£ ]4_G`¡ ��WveOHO�MHOHP$F�Z-Y.\.I�Z-F�Z-OwzlZ-\[LHZ-O|�|I�g.Y�LHZ-\��GZ-P�J�Z-\mIKO"LHZ-\�r�ceqVZ�LHZ-\�a�ceOHf;Z
veOHP;Zhg[I�ZhLHZ-JKY�SlE1MNX��}veP;Z�QtI�g.Y LNI�Z$ü�c�p[qHIKP;Z�EGFVg[p�qHIK\.n�MHOHP��hM¬Z-\.f;Z-OHOVZ-O|�{LNI�Z7veMVg�g[Z-\[LHZ-n
LNI�Z�£�Z-\[g[��\.P�MHOHP;g[g.�WveOHO�MHOHP®�;��n �1Z-P�J�Z-\G�hM7LHZ-O���£m¤� '`ba�ceOHf;Z-O�J�Z-IKY[Z-Y�SW�}veP;Z�T z�IK\[L�qHI�Z-\
veMVg�g[p[qHJKI�Z�a�JKI�p�q�X��H\^LVv�g�£�Z-\.J�Z-P;Z-O7LHZ-\m �Y.\.IK�HJKIKOVZhg^F�Z-O'MHY.�hY�S
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Î�ÏCÐ Ñ�ÒLÓ&ÔÖÕÃ×ÙØÛÚ{Ü.×GÝ�Þpßà×ÙØ
¤�I�Z®jlº{]b`C��ve\.Y[Z$�;Z-\4X��HP�Y��HF�Z-\ ¹t '`b�1E1uöa�veMVg.Y[Z-IKOVZ®�hM!2.Z"¸�u7a{ú�Y[Z´MHOVL¦Z-IKOVZ-O· ���p[f;Z-J
X��H\�FHI�g��hM·¸�¹­È)u�a{ú�Y[Z® �¤1`b�GE�uªS�_1F�zl��qHJ^LNI�Z F�Z-I�LHZ-O��GE�u$`b�µú���Z-O~P�\.MHOVLNJ�Z-P;Z-OVL°�;Z-\4`
g[p�qHI�ZhLHZ-O~g.IKOVL���f;��OHOVZ-O~LNI�Z�¤�veY[Z-ON`^MHOVLtE�LN\[Zhg�g.J�Z-IKY.MHOHP;Z-OtP;Z-n�Z-IKOVg�ven�F�Z-O'MHY.�hY�zlZ-\[LHZ-O|S
¤�I�Zhg
�;Z-\.qHIKOVLHZ-\.Yµ�hzdve\µZ-IKOVZ�P�J�Z-I�p�qH��Z-IKY.IKP;Z1adZ-O'MHY.�hMHOHPsLHZ-\�F�Z-I�LHZ-O��GE�u7g���2.ZhLH��p�q�FHJ�Z-IKFHYµZhg
n���P�JKI�p[q|��IKOwf�MH\.��Z-\���Z-IKYm�hz�I�g[p[qVZ-OtLHZ-O"�GE�u�gGMHno�hMVg[p�qWveJKY[Z-OtMHOVLwg.I�ZsMHOVZ-IKOHP;Zhg[p[qH\�ceOHf�Y
OWv�p[qVZ-IKOWveOVLHZ-\
�hM�F�Z-O�MHY.��Z-O|SÍ¤�I�Zhg�z�IK\[L�LNMH\[p�qsZ-IKOVZ{g[Z-�Wve\�veY[Z{adZhg[p[qWveJKY.MHOHPmLHZ-\{ákH ~E¼¿â ½ À � À �>»
 �Y[Z-MVZ-\[g.IKP�OWveJ�Z�Z-\.\[Z-I�p[q'Y�S
]bnýE1JKJKP;Z-n�Z-IKOVZ-O0I�g.Y®LNI�Z"E1OVg.Y[Z-MVZ-\.MHOHP­LHZhg7 '`b�1E1u�g´Z-IKONX>v�p�qVZ-\��hM¯\[Z�veJKI�g.I�Z-\[Z-O¯MHOVL

¹)u�alú�Y[Z��GE�u g.IKOVLwg.Y�veOVLVve\[LNn cXa�IKP�veMNXW2.ZhLHZ-\���ve\.Y[Z��;��\.qWveOVLHZ-OtMHOVLw\[Z-I�p[qVZ-O"X��H\m��I�Z+`
J�Z�EGO�zlZ-OVLNMHOHP;Z-O veMVg�Sd ���JKJ�Z-IKO¯g.��Z-I�p[qVZ-\.IKO'Y[Z-OVg[IK�;Z-\[Zhg7 �ú�g[Y[Z-nýveMNX�P;Z-FWveMHY´zlZ-\[LHZ-O|��LVv�g
��I�Z-J�Z®¤mveY[Z-OÒJ���f�veJ�J�veP;Z-\.Y���g[��f�veOHO¦���HY.I���OWveJ^FHI�go�hM¶¸�¹­È)u�a{ú�Y[Z� �¤1`b�GE�u veMNX�P;Zhg.Y[Zhp�f�Y
zlZ-\[LHZ-O|S�E1MVg�j
J�veY.�hP�\.�HOVLHZ-O"F�Z+±VOVLHZ-Y�g.I�p�q�Z-IKOt H_G`b¤m]�u�u�`¡ ���p�f;Z-J<noIKY�¸-T�T®EGOVg�p[qHJK�Vg[g[Z-O
ï¨ �¤mu7��LNMHJyò�veMNX�LHZ-\��G�Vp[fNg[Z-IKY[Z�LHZ-\�j
J�veY.IKOVZ�S;]�O®ï ð1IKJ�Uñ¤m�|�|òHI�g.Y�Z-IKOVZdn���P�JKI�p[qVZ^E1OVg.Y[Z-MVZ-\.MHOHP
LHZhgl �¤1`b�GE�u�g�F�Zhg[p�qH\.I�Z-F�Z-O g���z�I�Z^veJ�g
£mó1¤m��`¡º{��LHZd�;Z-\4X��HP�FWve\�MHOVL�f�veOHOonoIKY�E1OH�Wv�g[g.MHON`
P;Z-O7veO$LNI�Z�g[��Z-�hIy±Wg[p�qVZ�E1OVg[p[qHJKMVg[g[F�Z-J�Z-P�MHOHP LHZhgGi<j{kmE1g^�;Z-\.zlZ-OVLHZ-Y�zlZ-\[LHZ-O|S

»)¼Äãµ¼Cä 9<Ç�Å�Ç´åÂæXç,èU@�æ¨é>9�Ã_ê.ë"Â¾ì
¤�I�Z�a�veMVg.Y[Z-IKOVZ�LHZ-\G�1Z-IKqVZ%�í·eu$`ÂÈ�á�Q­D�¹�Ð�ï¨ ��GE�u®ò}g.IKOVL7 '`b�1E1u�gdnoIKY�¸�u�alú�Y[Z� ���Z-I�p[qVZ-\4`
f�ve�Wve�hIKY�ceYµIKO�Z-IKOVZ-\{Q­D)a{IKY�FH\[Z-IKY[Z-O|��¹�Ð­DÙ�¯Y.I�Z+X>Z-O EG\[p�qHIKY[Z-f�Y.MH\���LNI�Z�IKO E1FHFHIKJ�LNMHOHP�QNSK¸�ám�;Z-\4`
Z-IKONX�v�p[q'Y�LVve\.P;Zhg[Y[Z-JKJKY
I�g.Y�SÍ¤�I�Zda{\[Z-IKY[Z{I�g.Y�veMNXËP;Z-Y[Z-IKJKY)IKO���I�Z-\)�t��\.Y[Z{�hM�Í)a{IKY��eLVvenoIKY
Z-IKOoa{ú�Y[Z
r1MHY.��LVveY[Z-O"MHOVL�Z-IKOwj)ve\.IKY�ceY[g.FHIKY�P;Zhg.��Z-I�p[qVZ-\.Y�z{Z-\[LHZ-O"f;��OHOVZ-O|S�¤�v«LVv�gmj<ve\.IKY�ceY[g[FHIKY�veF�Z-\
zlZ-IKY[Z-\[Zs��I�Z-\m �IKP�OWveJ�ZsF�Z-OV��Y.IKP�Y1MHOVL7�;��O7LHZ-n� �¤1`b�GE�uûu7��LNMHJ}OHI�p�q'YmMHO'Y[Z-\[g.Y.�HY.�hYmz�IK\[L��
z�IK\[L"IKOtLNI�Zhg[Z-n�i�veJKJlveMNXdZ-IKOVZoadZ-O�MHY.�hMHOHP��;Z-\.�hI�p[q�Y[Z-Y�S�¤�I�Zoa�veMVg.Y[Z-IKOVZog.IKOVL"g��´P;Z-OWveOHO'Y[Z
� �0»�î ���¿ïK� �Kî�ð+`¡ ��GE�u�g��;LVv�g
F�ZhLHZ-MHY[Z-Y��;LVv�g[g
�|Zhg�Z+`}MHOVL  �p[qH\[Z-IKFH�hú�f�J�Z-O«��qHOVZ��~ve\.Y[Z-�hú�f�J�Z-O
zlZhp�qVg[Z-JKO7LN�H\4X>Z-O|�Hzdv�gGLNI�Z�E1OVg.Y[Z-MVZ-\.MHOHP �;Z-\[Z-IKONX�v�p[q�Y�S
©GnþZ-IKOVZ«qV��qVZ®adveOVLNFH\[Z-IKY[Z´MHOVL�LH���H��Z-JKY[Z$ ���Z-I�p�qVZ-\.f�ve�Wve�hIKY�ceY��hMÒZ-\.\[Z-I�p�qVZ-O|�)zlZ-\[LHZ-O

�hzlZ-I) '`b�GE�u�a�veMVg.Y[Z-IKOVZ�OVZ-F�Z-OVZ-IKOWveOVLHZ-\1veO$Z-IKOVZ-O®DeT�a{IKY�FH\[Z-IKY[Z-O�¤�veY[Z-O'FHMVg1veOHP;Zhg�p[qHJ���g4`
g[Z-O|��g[��LVv�g�glg.I�Z1LNI�Zhg[Z-JKF�Z-O® �Y[Z-MVZ-\[g.IKP�OWveJ�Z�F�Z-f;��non�Z-ORMHOVL«g.I�p�qRz�I�Z�Z-IKO«Z-IKOH�hIKP;Z-\G ���Z-I�p[qVZ-\
�;Z-\.qWveJKY[Z-O|Se¤mveF�Z-I;z�IK\[L�LNI�Z�F'ú�Y[Z-zlZ-I�g[Z{EGMNX�Y[Z-IKJKMHOHPGLHZ-\<alMVg.`b¤mveY[Z-OHJ�Z-IKY.MHOHP;Z-OoveMNXVLNI�Z��GE�u�`
E1OVg[p[qHJK�Vg[g�Z�LNMH\[p[q7Z-IKOVZ�P��HOVg.Y.IKP;Z�E1OV��\[LNO'MHOHP IKn �}vhú;��MHY1F�Zhg.Y.IKnon�Y�S
r1Z-F�Z-O®LHZ-O´E�LN\[Zhg�g4`�MHOVL´¤mveY[Z-OHJ�Z-IKY.MHOHP;Z-O7F�Zhg[IKY.�hYdLVv�g��1E1u LNI�ZGX>��JKP;Z-OVLHZ-O7 �Y[Z-MVZ-\.J�Z-Iy`

Y.MHOHP;Z-O|U

ñ&ò�ópô­õ ¤mZ-\�E1OVg[p[qHJKMVg�g%����� I�g.Y�LHZ-\�Ì
IKOHP'veOHP«X��H\�LNI�Z���Z-IKY.FWv�g.I�g����hM"LHZ-\[Z-O"g.Y[Z-IKP;Z-OVLHZ-O
i<J�veOHf;Z-Oô��MHP�\.Iy��Z"veMNX�LHZ-O¶ ���Z-I�p[qVZ-\$Z-\4X>��JKP;Z-O³f;��OHOVZ-O|S�¤�MH\[p[q¶LVv�g!�	�KJ vef�Y.IK�;Z �%�!ö�`
 �IKP�OWveJ<f�veOHO�LNI�Zhg[Z��<vef�Y.MHOHP«P;Z-qVZ-non�Ymz{Z-\[LHZ-O|��g�� LVv�g[g1f;Z-IKOVZ0�1��non�MHOHIKf�veY.I���O"noIKY�LHZ-\
�|��P�IKf°LHZhgsa�veMVg.Y[Z-IKOVg�n���P�JKI�p�qÒI�g.Y��<zlZ-IKJdf;Z-IKOVZ´adZ+X�Z-qHJ�Z´LHZhph��LNI�Z-\.Ysz{Z-\[LHZ-OÒf;��OHOVZ-O|S
u�IKY
LHZ-OtF�Z-O'MHY.�hY[Z-O°adveMVg[Y[Z-IKOVZ-O~f�veOHO~Z-IKOVZon vÍxNIKn veJ�Z ��vef�Y4X�\[ZhÑ'MVZ-OH�R�;��O­¸�á�á)u7ó1� Z-\.\[Z-I�p�q'Y
zlZ-\[LHZ-O|S
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CLKCKE CS1 CS2 CS2

32 Bit Daten

WE

ZZ

OE

ADVLBO

BW[1..4]

18 Bit Adressen . .
 .

. .
 .

. .
 .

. .
 .

8 Bit Daten + 1 Bit Parity

18 Bit Adressen =

2^18 Zeilen 

E1FHFHIKJ�LNMHOHPRQNSK¸�áNU� ���Z-I�p[qVZ-\�veMNX�FWveM�LHZhg� '`b�GE�u7g

û0ütý�þyÿ�������� ô­õ ¤mZ-\^a�veMVg.Y[Z-IKO´qWveY^LN\[Z-I�ákH�� ¼ ½ À � À �>»}�|Z-IKY.MHOHP;Z-O|�VLNI�Z��hMVg�venon�Z-O�LNI�ZmadZ+`
X>Z-qHJ�g[LHZhph��LNI�Z-\.MHOHP�vef�Y.IK��I�Z-\[Z-O|S�¤mvenoIKY)LHZ-\)adveMVg[Y[Z-IKOsg[Z-J�Z-f�Y.I�Z-\.Y)I�g.Y}MHOVLsadZ+X�Z-qHJ�Zdvef���Z-�HY.I�Z-\.Y��
n��Vg[g[Z-O �	��
�MHOVL ����
0�	�KJ~g�Z-IKO®MHOVLI����
�veJ�g1r1Z-P'veY.I���O$�;��O ����
0H�� � H�SV]�O(2.ZhLHZ-n veOVLHZ+`
\[Z-O"iWveJKJ<I�g.YmLHZ-\�a�veMVg.Y[Z-IKO�OHI�p[q�Y�g[Z-J�Z-f�Y.I�Z-\.Y1MHOVL�Z-no�NX>ceOHP�Ym�hzdve\madZ+X>Z-qHJ�Z��VX��HqH\.Ymg.I�Z�veF�Z-\
OHI�p�q'Y�veMVg�S�¤1I�Z�LN\[Z-I<Ì�IKOHP'ceOHP;Z�g.IKOVL��;��JKJKf;��non�Z-OwP�J�Z-I�p[q'F�Z-\[Zhp[q�Y.IKP�Y�MHOVL7\[ZhLNMHOVLVveO'Y���LVve\4`
MHnÎP;Z-O'�HP�YGZhg�� �	� 
 X�Zhg[Y�veMNX©�	�KJ"MHOVL®��� 
 X>Zhg.Y^veMNX&H�� � H��hM®J�Z-P;Z-O$MHOVL$LNI�Z� �Z-J�Z-f�Y.I�Z-\.MHOHP
veMVg�g[p[qHJKI�Z�a�JKI�p�q7noIKY �	��
d�hM�g.Y[Z-MVZ-\.O|S

��� ô þ�� ô	���Wò�� ��� õ ¤�v�g 1%ö�`¡ �IKP�OWveJ�Z-\.J�veMHFHYdZhg{�hM�2.ZhLHZ-\���Z-IKY���LNI�Z1E1MVg.P'veOHP;g.Y.\[Z-IKF�Z-\dLHZhg
�1E1u�gmveMVg.�hMVg[p[qWveJKY[Z-O"MHOVLwg[�«LNI�Z�a{MVg.J�Z-IKY.MHOHP;Z-O"qV��p�qV��qHnoIKP®�hM�g�Z-Y.��Z-O|S�¤�I�Zhg�F�ZhLHZ-MHY[Z-Y��
LVv�g�g{LNI�Z��|Z-IKY.MHOHP;Z-O®OHI�p�q'Y�P;Z-Y.\.I�Z-F�Z-O«z{Z-\[LHZ-O|�HLVvenoIKY^veOVLHZ-\[Z�a�veMHY[Z-IKJ�ZmLNI�Z��|Z-IKY.MHOHP;Z-O®noIKY
IKqH\[Z-O7EGMVg.P'veOHP;g[Y.\[Z-IKF�Z-\.OwveOVg.�H\[Zhp[qVZ-O7MHOVL´F�Z-O�MHY.��Z-O�f;��OHOVZ-O|S

��� ý ô � ���kò�� ������� � ô � ��� ý ô � õ Ì�IKOªE1\.F�Z-IKY[g.�hú�f�JKMVg�F�Z-P�IKOHO�Y��|z{Z-OHOªLHZ-\�a�veMVg.Y[Z-IKO°g[Z+`
J�Z-f�Y.I�Z-\.Y�I�g.Y����hM<24ZhLHZ-\�g[Y[Z-IKP;Z-OVLHZ-Ot��vef�Y4ü�veOHf;Z�S|]�g[Y�LVveF�Z-I ! ö H�� � H�P;Zhg[Z-Y.�hY���F�Z-P�IKOHO�Y�Z-IKO
�}Zhg[Z-�hú�f�JKMVg�SVE�LN\[Zhg�g[LVveY[Z-O�z{Z-\[LHZ-O7Z-IKOHP;Z-J�Zhg[Z-O|�WMHOVL7venÎÌ
OVLHZ�LHZhgG��vef�Y[Zhg^JKI�Z-P;Z-O�LNI�Z�¤�vÍ`
Y[Z-O�veO$LHZ-O$EGMVg.P'veOHP;g[Y.\[Z-IKF�Z-\.O�veO|SVi<�H\�LHZ-O�adZ-P�IKOHO$Z-IKOVZhg1 �p�qH\[Z-IKFH�hú�f�JKMVg^n�MVg[g !iö �	�KJ
P;Zhg�Z-Y.�hY�g[Z-IKOtMHOVLªLNI�Z veOHJKI�Z-P;Z-OVLHZ-O�¤mveY[Z-OªzlZ-\[LHZ-O°IKn LVve\�veMNX�X>��JKP;Z-OVLHZ-O���ú�f�JKMVg�IKO~LHZ-O
 ���Z-I�p[qVZ-\G�HF�Z-\.OV��non�Z-O|SVu7IKY.Y[Z-J�g�LHZ-\ *�!"
$# 
%# &%# 'm�|Z-IKY.MHOHP;Z-O$f�veOHO´Z-IKOVZ�uwv�g.f�I�Z-\.MHOHP veOHP;Z+`
P;Z-F�Z-O«zlZ-\[LHZ-O|�NLNI�ZGF�Zhg.Y.IKnon�Y��'z{Z-J�p[qVZmLHZ-\l��I�Z-\la{ú�Y[ZhgµIKO«Z-IKOVZ-\{�1Z-IKqVZ^noIKYdLHZ-O«¤�veY[Z-O«LHZhg
a{MVg[g�Zhg��HF�Z-\[g�p[qH\.I�Z-F�Z-O�zlZ-\[LHZ-O7g[��JKJ�Z-O|S

( ý � � ò � �)� �+* ô � �-, � � ��. ,�� � */* . ,�0 ò�� �1��2 (43 ò , õ �GF�Z-\�LNI�Z� �IKP�OWveJ�Z ��*�1­MHOVLíx6587
f�veOHOªLVv�g��GE�u IKn:9Lî � º�» `bu7��LNMVg�F�Z-O�MHY.�hY�zlZ-\[LHZ-O°MHOVL"IKO�Y[Z-\.O�veMHY[��n veY.I�g[p�q°E�LN\[Zhg�g[Z-O
Z-\.��Z-MHP;Z-O|SH¤�I�ZhglI�g.YlXË�H\dLNI�ZG�;��\.JKI�Z-P;Z-OVLHZ�E1O'z{Z-OVLNMHOHPoOHI�p[q�Y{�;��O®]�O'Y[Z-\[Zhg[g�Z���LVv�LNI�Z1E�LN\[Zhg�g4`
J�Z-IKY.MHOHP;Z-OsOHI�p[q�Y}noIKY<LHZ-O�¤�veY[Z-OHJ�Z-IKY.MHOHP;Z-O�P;Z-n�MHJKY.IK�HJ�Z+x�Y)g.IKOVL�MHOVL�Zhg}f;Z-IKOVZ�Ì
IKOVg[p�qH\�ceOHf�MHOHP
F�ZhLHZ-MHY[Z-Y��WLNI�Z�E�LN\[Zhg�g[Z-O$�hM�2.ZhLHZ-n ��vef�Y^�;��O7veM�a;Z-O�Z-IKOH�hMHJ�Zhg�Z-O|S
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;63�< � � ÿ=�>���#þ õ ¤mv�gsv�g.ú�OVp[qH\[��OVZ« �IKP�OWveJ §�§õ�;Z-\[g[Z-Y.�hY�LHZ-Oªa�veMVg.Y[Z-IKOt�hM�2.ZhLHZ-\s��Z-IKY�IKO
Z-IKOVZ-O�Z-OVZ-\.P�I�Zhg.�Wve\[Z-OVLHZ-O�u7��LNMVg��HLHZ-\GveF�Z-\^LNI�Z�¤�veY[Z-O�LHZhg1 ���Z-I�p[qVZ-\[g1Z-\.qWceJKY�SV¤�I�Zhg[Z-\^u7�e`
LNMVg�FHJ�Z-IKFHY�MHO�F�Z-O�MHY.�hY��}LVv´LNI�ZoiHMHOHf�Y.I���OWveJKIKY�ceY�LHZhg�E1FVg[p�qWveJKY[Z-OVg�LNMH\[p[q~LVv�gIákH�� ¼ ½ À � À �>»
veFHP;ZhLHZhp[f�YµI�g[Y
MHOVL�veMNX�Z-IKOVZ^�1ZhLNMH�hI�Z-\.MHOHP�LHZ-\l �Y.\[��n veMNX�OWveqHn�Z^IKO LNI�Zhg�Z-n�iWveJKJV�;Z-\.�hI�p[q�Y[Z-Y
zlZ-\[LHZ-O7f�veOHO|S

»)¼Äãµ¼½¾ 9�?�É�ç#è4@1A}ÉCBD?
ÉµÅ�E�åÂæKç#èU@¿æ¨é
9Ù7�ÃZê.ë"Â¾ì
 �¤1`b�GE�u MHO�Y[Z-\[g[p[qVZ-I�LHZ-Ywg.I�p[q¯IKO¶LHZ-\�IKO'Y[Z-\.OVZ-OôiVMHOHf�Y.I���OVg.z{Z-I�g[Z"P�\.MHOVLHg�ceY.�hJKI�p�q0�;��O  '`
�GE�u°S��³ceqH\[Z-OVLoIKORZ-IKOVZ-\µg.Y�veY.I�g[p�qVZ-O´ ���Z-I�p[qVZ-\.��Z-JKJ�Z1n�Z-qH\[Z-\[ZG�|\�veOVg[I�g.Y[��\[Z-ORg[�m�;Z-\[g�p[qWveJKY[Z-Y
g.IKOVL���LVv�g[gmg.I�ZsZ-IKOVZ-Oª��MVg.Y�veOVL�F�Z-qWveJKY[Z-O|��FHI�g�LNMH\[p�qtZ-IKOVZ-Ow�}\[Z-IKF�Z-\�Z-IKO"veOVLHZ-\[Z-\���MVg.Y�veOVL
Z-\.�hz�MHOHP;Z-Otz�IK\[L���MHO�Y[Z-\.JKI�Z-P�Y�LNI�Z  ���Z-I�p�qVZ-\.MHOHP�LHZ-\�]�ONX���\.n veY.I���O"IKOtLHZ-\%��ve�Wve�hIKY�ceY�Z-IKOVZ-\
LNú�OWvenoI�g[p[qVZ-O¶�1E1u�`¡��Z-JKJ�Z�Z-IKOVZ-\®g.Y�ceOVLNIKP;Z-O¯i<JKMHf�Y.MWveY.I���O|Sd¤�vªLNMH\[p[q¯�Wve\�v�g.IKY�ce\[ZwÌ)��Z-f'`
Y[Z´IKnon�Z-\R��v�LNMHOHP;Z-O·veFNüVI�Z�a;Z-O|�
n�MVg[g�IKOÒ\[Z-P;Z-JKn cXa�IKP;Z-O³EGFVg[Y�ceOVLHZ-O­Z-IKOVZ®EGMN��\.I�g[p�q'MHOHP
LHZ-\�]bONX>��\.n veY.I���O®Z-\4X���JKP;Z-O|SN¤mZ-\d£���\.Y[Z-IKJ��;��O´LNú�OWvenoI�g[p�qVZ-O7 ���Z-I�p�qVZ-\.��Z-JKJ�Z-O®F�Zhg.Y[Z-q�YdIKO´LHZ-\
P;Z-\.IKOHP;Z-\[Z-O´km\[�Ka;Z��;LVveqVZ-\�f�veOHO�IKn�EGJKJKP;Z-n�Z-IKOVZ-ORn�Z-qH\{ ���Z-I�p[qVZ-\.f�ve�Wve�hIKY�ceYlIKO�Z-IKOVZ-n adveMN`
g.Y[Z-IKO®MHO�Y[Z-\.P;Z-FH\�v�p[q'Y�z{Z-\[LHZ-O|S
Ì
IKOªu���LNMHJµnoIKYàDeT�a{IKY�FH\[Z-IKY[Z-nþ¤mveY[Z-O�FHMVg�F�Zhg.Y[Z-q�YsveMVg�T�P�J�Z-I�p[qWve\.Y.IKP;Z-O��Wve\�veJKJ�Z-JlP;Z+`

g[p�qWveJKY[Z-Y[Z-O$adveMVg[Y[Z-IKOVZ-O|��LHZ-OVZ-O(2.Zs¸
D)alIKY�LHZhgda{MVg[g[Zhg{�hMHP;Zh��\[LNOVZ-Y^g.IKOVL�S�¤�I�Z�E1OVg.Y[Z-MVZ-\.MHOHP
LHZ-\)P;Z-n�Z-IKOVg�ven�Z-O�E�LN\[Zhg[g4`�MHOVL� �Y[Z-MVZ-\.J�Z-IKY.MHOHP;Z-O Z-\.P�IKFHY
g.I�p�qoveMVg
LHZ-O  ���Z-�hIy±Vf�veY.I���OVZ-O�LHZ-\
Z-IKOH��Z-JKOVZ-O�a�veMVg.Y[Z-IKOVZ�z�I�ZmIKOtï¨ �¤m�1E1u$ò|F�Zhg[p�qH\.I�Z-F�Z-O|S���MHOWc�p[qVg.Y^I�g[YdLHZ-\�IKO�Y[Z-\.OVZs ���Z-I�p[qVZ-\2.ZhLHZhgµa�veMHY[Z-IKJ�gµIKOR�hzlZ-I���LHZ-\l��I�Z-\F9HG � � À veMNXËP;Z-Y[Z-IKJKY���LNI�Z^P;Z-Y.\[Z-OHO�Yl�;��OVZ-IKOWveOVLHZ-\^veOHP;Zhg.�H\[�e`
p[qVZ-O­zlZ-\[LHZ-O|Sµ]�OHOVZ-\.qWveJKF¬Z-IKOVZ-\RadveOHf°P�IKFHY ZhgJI 
K' �1Z-IKqVZ-OÒMHOVLLINM� ��WveJKY[Z-O­�;��O¶¸
D)a{IKY
FH\[Z-IKY[Z-O7 ���Z-I�p[qVZ-\.��Z-JKJ�Z-O|SV¤�I�Z�E�LN\[Zhg[g.I�Z-\.MHOHP�Z-IKOVZhg�¤�veY.MHn�g�Z-\4X���JKP�YdIKO´�hzlZ-I��<vef�Y[Z-O|�Nz{��F�Z-I
IKnÎZ-\[g.Y[Z-O$�<vef�Y1LNI�Z��GZ-IKqVZ�g[Z-J�Z-f�Y.I�Z-\.Y^z�IK\[L®MHOVL$IKnù�hzlZ-IKY[Z-O7�<vef�Y1LNI�Z� ��WveJKY[Z�S

Bank0 Bank1

8 Bit = 256 Spalten

2^14 Reihen

14 Bit =

16 Bit Daten

14 Bit Adressen

CLKCKE RAS CAS WECS

. .
 .

. .
 .

. . .

. . .

. .
 .

. .
 .

. . .

. . .

E1FHFHIKJ�LNMHOHPRQNSK¸�¸�U� ���Z-I�p[qVZ-\�veMNX�FWveM�Z-IKOVZhg� �¤G`b�1E1uûºlqHIK�Vg

r�v�p�q~LHZ-n Ì
IKOVg�p[qWveJKY[Z-O°n�MVg[g�Zhg�Z-IKOVZ ]�OHIKY.I�veJKI�g.I�Z-\.MHOHP;g.��Z-IKY��;��O­¸�á�á�O|g�P;Z-F�Z-O|�|IKO~LHZ-\
f;Z-IKOVZ�adZ+X>Z-qHJ�ZsveOHP;Z-OV��non�Z-O�zlZ-\[LHZ-O|S�¤�veOWv�p[q�n�MVg�g1LNI�Z��|��P�IKf�veJ�g1Z-\[g[Y[Zhg^IKn �}ZhZ-\.J�veMNX�ÔQP
F�Z-Y.\.I�Z-F�Z-O«zlZ-\[LHZ-O|��MHOVL«Zhgln��Vg[g[Z-O´Z-IKOHIKP;Z�R À�S���À º�H�`¡��ú�f�J�Z-O®Z-\4X���JKP;Z-O|SN¤�veOWv�p[q´I�g.Y{LVv�g^ �¤G`
�GE�u�F�Z-\[Z-IKY�X��H\^LHZ-O$OV��\.n veJ�Z-O7adZ-Y.\.I�Z-F|S

ñ&ò�ópô � ��T � � , û0üký�þ ÿ�������� ô­õ ¤�I�Zí�%��� MHOVL �%�!ö�`¡ �IKP�OWveJ�Z�g[��z�I�Z�LNI�Z�Z-IKOH��Z-JKOVZ ����`
�|Z-IKY.MHOHPsqWveF�Z-O F�Z-IKnù �¤G`b�1E1uøLNI�Zhg[Z-JKF�ZGiHMHOHf�Y.I���O z�I�ZGF�Z-IKnù '`b�GE�uªS�adZ-I�Z-IKOVZ-n �GE�u�`
Ö>UWV�ÙYXyÙPSÍÚ[Z]\]^���[eÝ{Ý+à�Ù �bÛ��cQ¨Ý�[
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u���LNMHJ��ÍF�Z-INLHZ-n T�a�veMVg.Y[Z-IKOVZdLNI�Zd¤�veY[Z-O'FHMVg.FH\[Z-IKY[Z^veF�LHZhp[f;Z-O|��f�veOHO�F�Z-INZ-IKOVZ-\
a{Zhg[Y.�Vp[f�MHOHP
noIKYLÈ�adveMHY[Z-IKJ�Z-O´�HF�Z-\{LH���H��Z-JKY[Z�át�w�
���`_ �¿ï�a � À MHOVL�ákH�� ¼ ½ À � À �>»��|Z-IKY.MHOHP;Z-O´P;Z-z{ceqHJKYdz{Z-\4`
LHZ-O|�ÍzlZ-J�p�qVZ-\�LHZ-\}F�Z-I�LHZ-OoºlqHIK�Vg�ceY.��Z{vef�Y.IK��I�g.Y�Se ��1f�veOHO�LNI�Z� ���Z-I�p�qVZ-\.f�ve�Wve�hIKY�ceY)�;Z-\[LH���H��Z-JKY
z{Z-\[LHZ-O|S

bc3[< . ,�,�� � *d* ÿ�������� ô �Aû 3 �e��f � . ,�,�� � */* ÿ�������� ô � �g� ý ô � �6�kò�� �>� õ ¤�I�Z{�}Z-IKY.MHOHP;Z-O¢%x`�d� ��x��¯MHOVL !iöøLHZ+±VOHI�Z-\[Z-OªLHZ-OªadZ+X>Z-qHJ�g[g�veY.� LHZhg� �¤1`b�GE�u7g�S< �IKOVL~veJKJ�Z LN\[Z-I{�|Z-Iy`
Y.MHOHP;Z-O¨H�� � H��Vg��oF�ZhLHZ-MHY[Z-Y�LNI�Zhg1r�_�j<�WLVvoLNI�Z� �IKP�OWveJ�Z��	�KJ°vef�Y.IK�®g.IKOVL�SV¤�v�g� �¤1`b�GE�uÿI�g.Y
OHI�p�q'Y�IKO�2.ZhLHZ-nÎ��vef�YGI�LHZ-O�Y.I�g[p[q"veOH�hMVg.�H\[Zhp[qVZ-O�z�I�Z�LVv�gm '`b�GE�uª�Hg[��OVLHZ-\.O�Zhg^P�IKFHYGadZ+X>Z-qN`
J�Z���LNI�Z�g.I�p�q��HF�Z-\mn�Z-qH\[Z-\[Z ��ú�f�J�Z-OwZ-\[g.Y.\[Zhp[f;Z-O"MHOVL�IKO"LHZ-\mf;��\.\[Z-f�Y[Z-O"��Z-IKY.JKI�p�qVZ-OtEGFNX>��JKP;Z
veOHP;Zhg[Y[Z-MVZ-\.Y�z{Z-\[LHZ-Own��Vg[g[Z-O|S�¤�MH\[p[q ¢%x`�¦z�IK\[L�Z-IKOVZs�GZ-IKqVZ�vef�Y.IK��I�Z-\.Y��Wzdv�g�OV��YbzlZ-OVLNIKP;Z
£���\�veMVg�g[Z-Y.�hMHOHP"X��H\¦2.ZhLHZ-O­ ���Z-I�p�qVZ-\.�hMHP�\.Iy�¯I�g.Y�S)]bnþOWc�p[qVg[Y[Z-O·��ú�f�JKMVgsf�veOHOÒLNMH\[p�q �%x`�
Z-IKOVZ$ ��WveJKY[Z®g[Z-J�Z-f�Y.I�Z-\.Y�zlZ-\[LHZ-OÒMHOVLÒveFHqWceOHP�IKP"�;��O !iö�Z-IKO¦ �p�qH\[Z-IKFN`���LHZ-\��|Zhg[Z-�hú�f�JKMVg
Z-\4X>��JKP;Z-O|S
r�Z-F�Z-O�LHZ-O­ ���Z-I�p�qVZ-\.�hMHP�\.Iy��Z-O¦P�IKFHY�ZhgsF�Z-IKn² �¤1`b�GE�u veMVp[q¦v�LNnoIKOHI�g.Y.\�veY.IK�;Z®adZ+X>Z-qN`

J�ZRz�I�Z LVv�go �p[qH\[Z-IKF�Z-O��;��Oª�tZ-\.Y[Z-O°IKO~IKO�Y[Z-\.OVZ��G��ON±VP�MH\�veY.I���OVg.\[Z-P�I�g.Y[Z-\��ih ��À ��H ïK�´�#À ��LHZ-\R À�S���À º�H�S�Ì
IKOjR À�S���À º�H�`¡��ú�f�JKMVg�F�ZhLHZ-MHY[Z-Y���LVv�g�g1Z-IKOVZs�GZ-IKqVZ�veMNXËP;Z+X�\.I�g[p�q'Ymz�IK\[L���veJ�g�� IKO�Y[Z-\.O
P;Z-J�Zhg�Z-O·MHOVL¬OVZ-M³P;Zhg[p[qH\.I�Z-F�Z-O|SdÌ
IKOVZwEGMN��\.I�g[p�q'MHOHPÒLHZhg«P;Zhg�ven�Y[Z-Oô ���Z-I�p[qVZ-\[g´Z-\4X>��\[LHZ-\.Y
T'á­Í­DkR ÀeS���À ºÃH�`¡��ú�f�J�Z-O­veJKJ�Z�DeT
n�g���Z-O�Ybz{ZhLHZ-\��;Z-\.Y[Z-IKJKYo�HF�Z-\�LNI�Z$��Z-IKYs��LHZ-\�P;Z-FH�HOVLHZ-JKY veJ�g9Öî � º�»lR À�S���À º�H��Hzl��F�Z-I}LVv�g1E�LN\[Zhg[g[g[p�qVZ-n voLHZ-\GE1MN��\.I�g[p�q'MHOHPR�;��O�LHZ-\^IKO'Y[Z-\.OVZ-O��|��P�IKf®Z-\4`
��Z-MHP�Y�z�IK\[L�S}adZ-IµZ-IKOVZ-\s��vef�Y.MHOHP��;��O¬¸�á�á)u�ó1� LVveMVZ-\.Y�Z-IKOm9Lî � º�»FR À�S���À º�H´p-IK\[p�v7áNS T
n�g��
MHOVL�g[��noIKY^I�g.Y^LHZ-\GE1O'Y[Z-IKJ�LHZ-\1��Z-IKY��VLHZ-\�X��H\^EGMN��\.I�g[p[q�MHOHP OV��Y.IKP�z�IK\[L��V�;Z-\.OWv�p[qHJ�c�g[g.IKP�FWve\�S

»
¼Äã�¼½» Á¾@nE�@�åbÉ&æÍÅ�E�@¨=�@�É<È�ÇpoVÈµÉ�ÊqB�@�@ =®È&æNrc@�å�Ç�ÈlÉ�ÊA@�É
�·I�Z��hMªa{Z-P�IKOHO°LNI�Zhg[ZhgsEGFVg[p�qHOHIKY.Y[Zhg�Z-\.zdceqHO'Y���zlZ-\[LHZ-O°n���P�JKI�p[qVg.Ys��I�Z-J�Z �|Z-IKY.MHOHP;Z-O°�hMHn
i)jlk�E¦�;��OoF�Z-I�LHZ-O��GE�u$`¡ ���\.Y[Z-O�P;Z-n�Z-IKOVg�ven9F�Z-O'MHY.�hY�S�i<�H\�LNI�ZLDeT�¤�veY[Z-OHJ�Z-IKY.MHOHP;Z-O�I�g.Y
Zhg
g�Z-JKFVg.Y.�;Z-\[g.Y�ceOVLNJKI�p[q|�WLVv�g[g{F�Z-I�LHZm�GE�u�gµF�ú�Y[Z-z{Z-I�g[Z�LHZ-O´P;Zhg�ven�Y[Z-O$a{MVg^veF�LHZhp[f;Z-O®n��Vg�g[Z-O|S
¤�I�ZsEGOH��veqHJ<LHZ-\1E�LN\[Zhg[g.`lMHOVL" �Y[Z-MVZ-\.J�Z-IKY.MHOHP;Z-O�I�g[Y�veF�Z-\G�;Z-\[g[p�qHI�ZhLHZ-O�MHOVL�n�MVg[g�g.IKOHO��;��JKJ
veMNX�P;Z-Y[Z-IKJKY�z{Z-\[LHZ-O|S|¤�I�Z8ákH�� ¼ ½ À � À �
»
MHOVL át�	�
���J_ �¿ï�a � À  �IKP�OWveJ�Z LHZ-\�a�veMVg.Y[Z-IKOVZon��Vg�g[Z-O
Z-IKOH��Z-JKOÒveOVg.�H\[Zhp�q'FWve\og[Z-IKO|�|LVvenoIKYsg.I�ZozlZhp�qVg[Z-J�g[Z-IKY.IKPtveMVg.P;Zhg[p�qWveJKY[Z-Y�z{Z-\[LHZ-Oªf;��OHOVZ-OªMHOVL
g[I�p[qVZ-\.P;Zhg.Y[Z-JKJKYmI�g.Y���LVv�g[gGLNI�ZsveMVg.P;Zhg[p[qWveJKY[Z-Y[Z-O"�1E1u�g�OHI�p[q�Y�LNI�Zí�G��non�MHOHIKf�veY.I���O"noIKY�LHZ-O
Z-IKOHP;Zhg�p[qWveJKY[Z-Y[Z-O�g.Y[��\[Z-O|S�adZ-IKn  '`b�1E1uõn�MVg[g<veM�a;Z-\[LHZ-nôLNMH\[p[qsZ-IKOVZ
IKOVLNIK��I�LNMVZ-JKJ�ZµE1OVg.Y[Z-MVZ+`
\.MHOHP$LHZhg8s©î » ¼ î »i_ �¿ï�a � À g.I�p[qVZ-\.P;Zhg.Y[Z-JKJKY�z{Z-\[LHZ-O|�|LVv�g[g�LNI�Z�E1MVg.P'veOHP;g.Y.\[Z-IKF�Z-\�LHZ�vef�Y.IK��I�Z-\.Y
z{Z-\[LHZ-Oªf;��OHOVZ-O|S�¤�I�Z�E�LN\[Zhg[g.J�Z-IKY.MHOHP;Z-O·¸oFHI�g ¸�Q´f;��OHOVZ-OªLNIK\[Z-f�Y��;��OtF�Z-I�LHZ-Oª�GE�u7gmF�Z+`
O�MHY.�hYdzlZ-\[LHZ-O|SN¤�v�LVv�g� '`b�GE�uÏveF�Z-\µn�Z-qH\dE�LN\[Zhg[g.J�Z-IKY.MHOHP;Z-O´F�Z-OV��Y.IKP�YdveJ�g{LVv�g� �¤G`b�1E1u°�
f;��OHOVZ-O7LNI�Z�E�LN\[Zhg[g.J�Z-IKY.MHOHP;Z-O~¸_·�MHOVL"¸
È�XË�H\G �Y[Z-MVZ-\[g.IKP�OWveJ�Z�LHZhgG �¤G`b�1E1u�gdF�Z-O'MHY.�hY^z{Z-\4`
LHZ-O|SW��veF�Z-JKJ�Z�QNSK¸m�;Z-\[LHZ-MHY.JKI�p[q�Y�LNI�Zhg[Z���MV��\[LNO'MHOHPVS

ÿ�tcu b .wv x ;zy . ÿ{u b .Jv��| �]5<¢%x6}�~��Ù' �����
 �]5<¢%x6}�~��F� ����%�!öH| �]5<¢%x6}�~¦�%�!öí' ����%�!ö`
 �]5<¢%x6}�~¦�%�!öJ� ����%� |�%��
 � ¢%x�}�~¦����� �%���



� á â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

!iö ¢%x�}�~�!iö !iöx6|%��� 
�& ¢%x�}�~Öx�'����Ex �/� x6|%��� 
�&*(x | ¢%x�}�~Öx ��� x�
K'*(x�
 ¢%x�}�~Öx �/� x�
����� ¢%x�}�~Öx �/� x�
��¢%x`� ¢%x�}�~Öx �d� x�
Q���x�� ¢%x�}�~Öx �/� x 
 M��� �Ù¢%x�}�~Öx�5�7 x6587��� �Ù¢%x�}�~¦1%ö 1�ö��� �	�KJ ��� ö��� �Ù¢%x�}�~¦��� �	��
��� �	�KJ �	��
��� H�� � H �	��
ñ&ò�� ���e�����=�e� õ b .wv . � * ô ����� � � ��T

¤����m£D�� $¡���¢p£�¤�¢w¥����§¦¨�� �£D�� $©���¤�¥�£�¤�¢1��¤�v-£�ªl¥��� �«l¡�v-¬$��¤��`��¦$¬­��¤�®�©�©���¡�¥�£�¤�¢ ��¯ ¸�¹z¢1�-�/����¢p¬��
zl�N©����l¥VvN¦� ��b�H®�u±°)��¬m�hz²���l³�v-£�¦$¬¨����¤���¤~v-£�ª²¥��� �´�©��� ¨¦¨����¬¨�z¥��� �«D¡�v-¬$��¤��z¡�����¢p¬6£�¤�¥k¥��� 
 ��[µ¨¶1��¡�ª��� �¥VvN¦� �¤��b�H®�u u��[¥�£�¡}v-£�ªl¥��� ^�G��µ¨¶�¦¨����¬¨�·¥��� H«D¡�v-¬$��¤�� ¯
¸ ¤8¥���¤$�N©¹�� ¨��¤´�[���� G�¹����µ¨º�¤�£�¤�¢1��¤»¦$����º�¬­° v-¤8��°)°��� �¥�����«<vN¥�¦­¥��� H´�©��� ¨¦¨����¬¨���Vv-£�ª�¥���¤©�����¥���¤)£�¤�¬¨�� ¨��¤J¥����F«)vN¥�¦D¥��� �©H¤�¬¨�� ¨¦¨����¬¨���N£�°�¥����­³�v-£�¬¨����¡��F��¥���¤�¬$�y±V�§���� ¨��¤R�§£ ¶;�N¤�¤���¤ ¯ ¤����

�=����¬¨�� $©Wv-º�¤���¤¼¥��� 1�}v-¢1�R¸�z²�� ¨¥���¤�¦[��zi����¬H°��N¢p¡���µ½º�¥��� ¨��¶[¬^�;�N°¿¾]«²À`®ô�§£�°Ï ��b�H®�uÁ¢1�%�¡���¢p¬��p£�° £���vN¦
�§£ �1�� $°�����¥���¤ ¯ ¤6���^�=����¬$£�¤�¢1��¤´v-¤J¥��� µ©�¤�¬¨�� $¶�v-¤�¬¨�6¥��� µ�H®�u�¦D¦$��¤�¥�2$���hz²���³{ú�¬¨� ¤mv-¬¨��¤ ¯ ¸ ° �¹��¤�¬$ $£�°Á¢1��º���¤Â¥�����®­¥� ¨�§¦¨¦$¡�����¬$£�¤�¢1��¤°�§£j¥���¤Â¥���v-¢;�N¤Wv-¡{v-¤�¢1��©� �vNµ¨º�¬¨��¤
£6��vN¦��¹£�¤�¥¼¡�v-£�ªe��¤~v-£�ª­¥���¤t�}v-¢1��¤~¹c£�¤�¥ � ºV�N $�K���N¤�¬�v-¡µ�§£~v-¡�¡���¤j¥� ¨�����H®�u���³�v-£�¦$¬¨����¤���¤ ¯®�£�ª��}v-¢1�­Ã·�� $¶1��¤�¤�¬D° v-¤|��z­���­¥�����¤�v-¬¨��¤�¡�����¬$£�¤�¢1��¤w¥��� {v-¤�¥��� ¨��¤������� l³{ú[¬¨�^v-¤�¥������N©¹�� ¨��¤
 [����¬¨��¤»¥��� 1�H®�u»¦^v-¤�¢1�§¦¨µ½º�¡��p¦¨¦¨��¤�¦$��¤�¥ ¯ º²ºWv- �v-¶[¬¨�� $��¦$¬$��¦¨µ¨º���¦$¬���¥VvN¦¨¦�¦[��z{�Nº�¡�¥������N©��� ¨��v-¡�¦
v-£�µ¨º�£�¤�¬¨�� ¨��������º��·ºV�N $�K���N¤�¬�v-¡��� �£6��vN¦HªË�� 6¥�����£D�� $¬¨����¡�£�¤�¢�¥��� �¤�v-¬¨��¤¼¦[�N $¢1��¤ ¯ ¤6���s�N©¹�� ¨�
�H����º��w�� $ºnÄ-¡�¬s¤�v-¬¨��¤�¡�����¬$£�¤�¢1��¤¦v-£�ª1�}v-¢1��¸��;�N°Å¾]«²À�®s��¥����J£�¤�¬¨�� ¨�´�H����º��«v-£�ªG�}v-¢1�JÃ ¯
rmvNµ¨º¼¥���°Î£6��v�¦.�Wv-¡�¬¨��¤¼¦$��µ¨º¼¥�����³�v-º�¤���¤"v-£�ª��§£�°� ��b��®1uûv-£�ª4¥��� ·´�©¹�� ¨¦½����¬¨�·£�¤�¥" �¤H�
�1v-°Îv-£�ªl¥��� G©�¤�¬¨�� ¨¦¨����¬¨� ¯
¤mvJ¥�������v-£�ªË�/����¬`¥��§¦���v-¶[¬¨¦$��¢p¤Wv-¡�¦�v-¤�¥����	©¹����¥���¤" ��b�H®�u±³�v-£�¦$¬¨����¤���£�¤�¢1�%ªKÄ-º� �¢p¡�����µ¨º¦¨����¤Â¦[�N¡�¡�¬¨���|z­£� ¨¥��´v-£�ªH¥��� )´�©��� ¨¦¨����¬¨�w����¤�� �;�N ¨¦½Ä-¬.�§¡���µ½º�� £D�� $¡ÆÄ-¤�¢1�� $£�¤�¢Ç¥��� s�=����¬¨�� $©Wv-º�¤

�§£�°È ¨�§µ½º�¬¨��¤)³�v-£�¦$¬¨����¤	����¤�¢1��©Wv-£�¬ ¯ ¤�vN¦|£6��vN�Ív-¤ ¥���°É¥VvN¦< ���¢p¤Wv-¡Hv-¤	¥����4³dv-£�¦¨¬¨����¤��µ�1�� $¬¨����¡�¬
z­�� ¨¥��1��¦¨¬{v-£�ª�ºWv-¡�©¹�� {�ÊÄ-¤�¢1�1�§£�°  �¤��b�H®�u�v-¤�¢1��©� �vNµ¨º�¬���¥Vv-°)��¬dv-¤w¥����§¦¨�� � �¬¨��¡�¡���v-£�µ½ºc¥����
�^��µ½¶�ª���º� $£�¤�¢��§£� G¤m�|� Ô�Ë v-©H�hz²����¢1��¤»¶�v-¤�¤ ¯
Î�ÏWÌ ÍLÎ ÍÐÏ�Ú�Ñ¿×GÞ6ÓÖ×ÙØ
®�£�ª]¥��� 6«lº ¸ �C��v- $¬¨�	¦$��¤�¥®z­����©¹���=¥��� 6«l¡�v-¬.�§���� $£�¤�¢w��¤»®H©�¦�v-¬.� ��¯ ¸ ¯ ¹��� $¡ÆÄ-£�¬¨�� $¬H��¤�¦¨¢1�§¦�v-°�¬
�[���� �º{u"º4�¡ �¬¨�§µ¨¶1�� ��;�N $ºWv-¤�¥���¤ ¯ ��z²���D¦$��¤�¥tº{u"º4�¡ �¬�v-¤�¥Vv- ¨¥¼¶;�N¤�ª��N $°$��¦[�c¥VvN¦¨¦�¶;�N°)°��� W�
�§����¡�¡�����v- $¬¨��¤�©���¤�£�¬.�§¬Gz²�� ¨¥���¤�¶;�N¤�¤���¤|��£�¤�¥$�hz²���Ê¦$��¤�¥�¦½��¡�©�¦$¬�¥��+±�¤����� $¬�£�¤�¥8¡�����¢1��¤�¤Wv-º��
v-°Ò®�¤Wv-¡��N¢p¬¨����¡=£�¤�¥»Ó+s â ½ ¼ ï � À �n£�°Ò¥��� ¨��¶[¬Gv-¤Ô¥���¤Ô®�£�¦$¢'v-¤�¢�¥��§¦�«lºi¦G�§£�¶;�N¤�¬�v-¶[¬$���� ¨��¤ ¯
ÖÆÕPORQ�ÙPSÍÙ�Û�YÍÞÂS%TWVXO�Û��cËG]_^ ]_^ �



é�ê×Ö�ê¨ú�Ø�ú]Ùcù�æ<ç¦ú<â�çµì � ¸

O
Ú

berseite (Lage 1) Lage 2

Lage 4

Lage 4 Unterseite (Lage 8)

Lage 3

®�©�©���¡�¥�£�¤�¢ ��¯ ¸�¹�ÛW�G�N£�¬$��¤�¢J¥��§¦^��®1u�¦

»
¼>Ü)¼Cä Ý<ìÞÝ Ã_9�Ç�Å�É4BµÅ�@�B9Æ=A}É4ßWA=@�E�@+9<Ç­@�ç;ÆA@n@

¤6���Rº{u"º4�¡ �¬¨�§µ¨¶1�� «¸ £�¤�¥~¹8��¤�¬¨¦.�� ¨�§µ½º���¤j��¤Ç¥��� �³F�§¦¨µ½ºWv-¡�¬$£�¤�¢Ô¥��� ·à��N $° ï ¸ ÌµÌ�Ì�Û¨º{u"ºlò ¯
Ì4¦J¢p��©�¬��hzi���6¥���¢p��¬�v-¡��»³i£�¦¨¦¨��°)��¬ � Í¼£�¤�¥áÃ'á]³i��¬J£�¤�¥³ �¬$ [�N°��1�� ¨¦[�N $¢p£�¤�¢1��¤â°)��¬ ��¯ã� �µÐ£�¤�¥0¸�¹<£ ¯ à6��©¹��¤á¥���¤ä³²£�¦¨¡�����¬$£�¤�¢1��¤á¢p��©�¬J�§¦z¤V�[µ¨º¦�[���� w9Lî,º�
��
ð À �=����¬$£�¤�¢1��¤|�²¥�����¥��� ¸ ¥���¤�¬$�y±V�§���� $£�¤�¢ª�;�N¤$��v- $¬¨��¤m£�¤�¥á¾��§¦¨¬$¡���¢p£�¤�¢t�;�N¤á«l [�N¬[�N¶;�N¡�¡���¤ä¥�����¤���¤ ¯ ©�°å®�£�¦$¢�Ä-¤�¢1�
v-°Á¾�«iÀ�® �§£j¦.�Wv- ¨��¤|�=¦$��¤�¥j¥������=����¬$£�¤�¢1��¤¨*.-·�l} 1·5.öJ~H�8£�¤�¥ *.-`�D} 1·5.öJ~­�7v-¤
�}�N¬$©� .��µ¨¶1��¤�¢1��¡���¢p¬��n¥Vvz¦$����v-£�µ½º�ziÄ-º� ¨��¤�¥»����¤��� ��G�N°)°	£�¤���¶�v-¬$���N¤»ª��§¦$¬­¢1�§¦¨��¬.�§¬�©�¡�����©���¤ ¯



� ¹ â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

®�©�©���¡�¥�£�¤�¢ ��¯ ¸ � Û�³F��¡���¢p£�¤�¢w¥��� 1º{u"º4�¡ �¬¨�§µ¨¶1�� �¸�£�¤�¥�¹
»)¼>Ü
¼½¾ Ý�ìÞÝ�Ã_9<Ç­@�ç;ÆA@n@¼Eyå�Ç�æX@nr�æ&æÍÇ»B�@�ç{É&åc@�@�Ç­@�@!=�@nrC@VÊ}ÈµÉµÊ
¤6����º{u"º4�¡ �¬¨�§µ¨¶1��  � £�¤�¥�Ã�£�¤�¬¨�� $¡�����¢1��¤�¶1����¤���¤Ôà��N $°)���� $£�¤�¢1��¤|�{¥Vvz¦¨����v-¤� �¬¨��¡�¡���¤7v-¤�¢1�%�©� �vNµ¨º�¬D¦$��¤�¥���v-¤ ¥���¤���¤z¥��� 
º{u"º4�¡ �¬�v-¤�¥Vv- ¨¥z¶1����¤��{£D�� $©���¤�¥�£�¤�¢1��¤��;�N ¨¦$����º�¬ ¯ ¤��§¦$ºWv-¡�© ¶�v-¤�¤¥���� ³i��¡���¢p£�¤�¢8¢1��°JÄN¦¨¦�®�©�¦�v-¬.� ��¯ã��¯ã� ªe ¨���Ê¢1�-zFÄ-º�¡�¬�z²�� ¨¥���¤ ¯ ¤�vJ¥����	©¹����¥���¤t �¬¨�§µ¨¶1�� �¤���µ½º�¬¤�£� ·ªË�� ���£m�����L¦��N¤�¥��� $¤ªv-£�µ¨ºkª��� ���£m¤� ��¡ ���¢p¤Wv-¡���©���¤�£�¬.�§¬�zi�� ¨¥���¤j¦[�N¡�¡���¤|��°���¦¨¦¨��¤j¥����
 ����-�§�y±�¶�v-¬$���N¤���¤Â¥��� ·¶;�N¤�¬$ [�N¡�¡����� $¬¨��¤ ¸ °o���§¥Vv-¤H�J����¤�¢1��ºWv-¡�¬¨��¤ªz²�� ¨¥���¤ ¯ ¤6����à�Ä-º��{2$���hz²���è��� ��Ê����¬$£�¤�¢1��¤|��¥����w����¤ª��£m¤� ���«<v�v- z©���¡�¥���¤|����¦$¬��hz{v-  ��° �;£��������bu��[¥�£�¦��;�N¤Âà�vNµ½º�¬¨����¡��¥Vv6¥Vv-¤�¤��hz²����£�¤�¬¨�� ¨¦¨µ½º����§¥�¡���µ¨º��m ���¢p¤Wv-¡��^v-£�ªe����¤Wv-¤�¥��� )��©��� ¨¦.�� ¨�§µ¨º���¤)¶;�N¤�¤���¤|��2$�§¥H��µ½ºz°�£�¦¨¦¥����§¦<�§£�¢p£�¤�¦$¬¨��¤)¥��� �¢p£�¬¨��¤o��£m¤� ��bÌl��¢1��¤�¦¨µ½ºWv+ª�¬¨��¤�¥��� 
�=����¬$£�¤�¢1��¤z��¤(��v-£�ªn¢1��¤V�N°)°���¤oz²�� W�¥���¤ ¯ ��£m¤� ���«<v�v- ¨�ozi�� ¨¥���¤ªv-¤¼¤���©¹��¤�����¤Wv-¤�¥��� �¡�����¢1��¤�¥���®H¤�¦½µ¨º�¡K��¦¨¦¨� ¢1�%ª���º� $¬`£�¤�¥k¥�£� ¨µ¨º
uwvN¦¨¦¨��¡�����¬$£�¤�¢1��¤�¢1��¬$ ¨��¤�¤�¬ ¯ ®�¤$º{u"º4�¡ �¬¨�§µ¨¶1��  � ¡�����¢p¬H¥��� ��+x�¬¨�� $¤���´6¦.�§��¡�¡�v-¬[�N ¨����¤�¢'v-¤�¢c¥��� «��|�µ�{£�°� ���¢p¤Wv-¡��s�;�N¤�����¤��� m�}�[µ¨º�¬¨�� .��¡�v-¬$��¤��)����¤�¦.�¹����¦½��¤7�§£»¶;�N¤�¤���¤ ¯ ®�£�a1�� ¨¥���°øz²�� ¨¥���¤ªe ¨�����H®�¤�¦¨µ¨º�¡K��¦¨¦½�H©���¤�£�¬.�§¬���£�°é¥�����¥��K�1�� ¨¦¨��¤$ ��Wv-¤�¤�£�¤�¢1¦[Ñ�£���¡�¡���¤�¥��� ²«lº ¸ �C��v- $¬¨��v-£�µ¨º®v-£�ª
�}�[µ¨º�¬¨�� .��¡�v-¬$��¤���¤Ç¤�£�¬.�/��¤w�§£�¶;�N¤�¤���¤ ¯ º{uwº4�¡ �¬¨�§µ½¶1�� `ÃwºWv-¬6¤���©¹��¤¼¥���°Ï��£�¤� ���³i£�¦�v-£�µ¨º����¤��� [����¬¨���D¥����8 ¨����¤­v-¤Wv-¡��N¢1��¤· ���¢p¤Wv-¡���¤­�;�N $©¹��ºWv-¡�¬¨��¤á��¦¨¬ ¯ u�vN¦¨¦½��v-¤�¦¨µ¨º�¡K��¦¨¦½��¦[�N $¢1��¤ÐªË�� ����¤��·®�©�¦¨µ¨º��� $°	£�¤�¢ �§£Ô¥���¤�¦½µ¨º�¤���¡�¡���¤»¥���¢p��¬�v-¡���¤" ���¢p¤Wv-¡���¤

®�©�©���¡�¥�£�¤�¢ ��¯ ¸�Ã�Û�³F��¡���¢p£�¤�¢w¥��� 1º{u"º¶ �¬¨�§µ½¶1��  � £�¤�¥�Ã



é�êèê;ê�ë{ã)ì�æ<ç�å¡è|çqíiì�ìôã�î�ã1è3ø%�dçDî ç�åQîHï'ã)ìGùg�dã�ëdç �p�

ÎíÏ�ð ñrÔ�ò�Ñ¿×GÝ�Õ�×ôó�ò0ØiÔ�õàÔÖÕ�Ò�ö�×lõø÷ Ý¨õJù²ú�ò ûnöÖÔ­ü<×
®�£�ª·¥��� J®�¤ný-¡�þN¢1¦¨����¬¨�Ô¥��� <�·ý- $¬¨�´±�¤�¥���¤ä¦$��µ½ºL¤���©���¤L¥���¤¬¤H®Gºi¦�£�¤�¥L¥���°ÿ®1¤�ºôý-£�µ½º³­ý-£�¬¨����¡����{¥����6ª��� �����¤���¢p£�¬¨�0É�£ný-¡���¬½Ä-¬�¥��� �®H¤ný-¡�þN¢1¦$��¢p¤ný-¡���¤�þN¬��i��¤�¥���¢w¦$��¤�¥ ¯ ¤6���`à6��¬��§¬¨����¡��ª��� )ý-¤ný-¡�þN¢1�´£D�� ¨¦¨þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢1��¤
�D¥������1þN¤m¥���¤m¥���¢p��¬½ý-¡���¤Ð¢1��¬$ ¨��¤�¤�¬�¦$��¤�¥
��©��+±�¤�¥���¤¦¨��µ¨ºÔý-£�ª�¥��� �£DþN ¨¥��� ¨¦½����¬¨�·¥��� �«l¡Æý-¬$��¤�����° þN©��� ¨��¤�³i�� ¨����µ½º�¥��§¦�Ó+s â ½ ¼�ï � À º ¯ £DþN¤�¥�þN $¬�¦$��¤�¥¥�����£D�� ¨¦¨þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢1��¤�ü{ÄNµ¨º���¢c£�¤�¬¨�� �¥���°¿¢1�§¦½ý-°�¬¨��¤¼³F�� ¨����µ¨º��1�� $¡���¢p¬��n¥��� H©���¦Hº���¤
�§£»¥���¤�º��wº4�¡ �¬¨�§µ½¶1�� $¤Ô ¨����µ½º�¬ ¯

U
�

nterseite (Lage 8) A
�

naloge Spannung (Lage 5) A
�

nalog Routing (Lage 7)

®�©�©���¡�¥�£�¤�¢ ��¯ ¸�Ð�Û�®�¤ný-¡�þN¢p¬¨����¡
�1þN¤�� ïK� �_Jl� ���
£D�� ¨¥���£�¬$¡���µ¨º�¬��­�� ¨¥ä¥����»®H£�ªe¬¨����¡�£�¤�¢Ð¥��§¦w®�¤ný-¡�þN¢p¬¨����¡�¦8¥�£� ¨µ¨ºâ®H©�©���¡�¥�£�¤�¢ ��¯ ¸�Ð��4��¤ ¥��� ¡���¤�¶�¦4¥����H®H¤�¦$��µ½º�¬Fý-¡�¡��� 4³­ý-£�¬¨����¡���ý-£�ª�¥��� l©�¤�¬¨�� ¨¦¨����¬¨���§£w¦¨��º���¤���¦$¬ ¯�� £� F´� $����¤�¬$���� $£�¤�¢z¦$��¤�¥¥����i©�����¥���¤ º��wº4�¡ �¬¨�§µ½¶1��  � £�¤�¥ Ã`����¤�¢1���/����µ¨º�¤���¬ ¯ ¤������»��¬$¬¨���/����¢p¬]¥����lü{ÄNµ½º���¢1�d£D�� $¡���¢p£�¤�¢¥��� �ý-¤ný-¡�þN¢1��¤��mÐ<£���£D�� ¨¦¨þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢w£�¤�¥Ô ¨�§µ¨º�¬¨¦��­�� ¨¥�¥�ýN¦! HþN£�¬$��¤�¢J¥��� 6ý-¤ný-¡�þN¢1��¤

 ���¢p¤ný-¡����§£�° º��wº4�¡ �¬¨�§µ½¶1�� 4Ã`£�¤�¥�¥��� D¥���¢p��¬½ý-¡���¤«¤�®Gº�¥-®�¤�º4��³i£�¦¨¦½���§£�°�¾]«²À�®ä¢1���/����¢p¬ ¯
®�£�ª ¥��� $©�¤�¬¨�� ¨¦¨����¬¨�¼��¦$¬�þN©���¤q¥��� t¸
D]³²��¬®¤�®Gº"�F��¤ ¥��� ��»��¬$¬¨�k¥��� �®1¤�ºÒ°)��¬�¥���°®�£�¦$¢�ý-¤�¢1¦$©�£�#��� ���£�¤�¥Â��°Å£�¤�¬¨�� ¨��¤¦�Ê����¡F©��+±�¤�¥���¤Ð¦¨��µ¨ºm¥����c©¹����¥���¤³¸�¹]³i��¬�¤H®Gºi¦z°)��¬¦2$�����¤���°Å®H£�¦¨¢�ý-¤�¢1¦$¬$ ¨����©¹�� �£�¤�¥Ç����¤��� �¢1��°�����¤�¦½ý-°���¤Ò �	ný-¤�¤�£�¤�¢1¦$ ¨�%ª��� ¨��¤$� ¯ À`ý-¤$��£�¤�¬¨��¤"��°®�¤ný-¡�þN¢p¬¨����¡�©��+±�¤�¥���¬J¦$��µ½ºá����¤�� ¸ ¤�¥�£�¶[¬$�%����¬½Ä-¬��l¥���������¤��8¢1�+±�¡�¬¨�� $¬¨��£D�� $©���¤�¥�£�¤�¢&�'�­��¦¨µ½º���¤¥��� 6ý-¤ný-¡�þN¢1��¤Ô£�¤�¥�¥���¢p��¬½ý-¡���¤(�¼ýN¦¨¦¨�+ü{ÄNµ½º��`º��� ¨¦$¬¨��¡�¡�¬ ¯

»
¼*))¼Cä äW¾(=�å�ÇÍÃ>77ÂkÝ<æ
¤6���+�'�²���­³­ý-£�¦$¬¨����¤��+�1þN°û��ú,	¯ï-�»®1ðmÐN¸�á-Ã�ò­��¤�¬$ºný-¡�¬¨��¤!2$�.�'�²����¸�¹]³i��¬W�b¤�®Gºi¦)°)��¬)����¤��� 
ÌD��¤�¦$¬¨��¡�¡%�/����¬(�1þN¤õ¸�¹�O=¦ ¯ ¤����j¥���¢p��¬½ý-¡��t¤`ý-¬¨��¤/��©��� $¬$ ½ý-¢p£�¤�¢ä¢1�§¦¨µ½º�����º�¬���©¹�� Ô����¤ ¦½�� $����¡�¡��§¦«D ¨þN¢p ½ý-°)°)���� $��¤�¬¨�� WªKýNµ§�F°)��¬Ê¥� ¨���/0=����¬$£�¤�¢1��¤ ¯ ¸ ¦¨¬=¥�ýN¦�ákH�� ¼ ½ À � À �>» �	��ý-¶�¬$�%�1�'�i�� ¨¥���¤�¤`ý-¬¨��¤



� Ã â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

ý-°É®�¤�¦¨µ½º�¡�£�¦¨¦�5< #"ô¦[ú�¤�µ½º� ¨þN¤2�§£ ����¤���° ��ý-¶�¬l�U�%�&�ô¥�£� ¨µ¨º)����¤� [µ½º�����©¹�� ¨��¢p��¦$¬¨�� ]¢1��¡�����¬¨��¬£�¤�¥jý-£�¦$¢1��¡��§¦½��¤
�=¦¨þN©ný-¡�¥ �	�3�­���§¥��� 	¥��/ý-¶[¬$�%������ $¬4�­�� ¨¥ ¯ ¤`ýN¦�Ìl¤�¥��J¥��§¦s [µ¨º�����©��� ¨��¢p��¦$¬¨�� ¨¦��¦$¬Jý-¤L®�¤�¦¨µ½º�¡�£�¦¨¦�5�1à-�5¿¶1þN¤�¬½ý-¶[¬$���� $¬��4¦¨þk¥�ýN¦¨¦w¥����6�'�²���6³Fý-£�¦¨¬¨����¤����§£L����¤���°å¡Æý-¤�¢1��¤
 [µ¨º�����©��� ¨��¢p��¦$¬¨�� 6�§£�¦½ý-°)°���¤�¢1�§¦¨��¬��§¬�¦$��¤�¥L£�¤�¥$��þN¤N±�¢p£� ½ý-¬$��þN¤�¦¨¥�ý-¬¨��¤âª��� 8ý-¡�¡��7¤H®Gºi¦cý-¡�¦����¤m¡Æý-¤�¢1�§¦�¤`ý-¬¨��¤/�iþN $¬w¥�£� ¨µ½ºL¥����§¦¨�§¦7 H��¢p��¦¨¬¨��  ¢1�§¦½µ¨º�þN©���¤8�²�� ¨¥���¤ ¯ ³F����°²¤��/ý-¶[¬$�%������ ¨��¤
�1þN¤ �	����©��� $¤���º�°���¤c¥�ý-¤�¤c©�����¥���¢p¡�����µ¨º$�/����¬$��¢)¥���¤8ý-¶�¬$£���¡�¡���¤.9Ç�� $¬i¥��§¦d [µ¨º�����©��� ¨��¢p��¦$¬¨�� ¨¦£�¤�¥���¤�¬¨�� �	� ¨��¬$���� ¨��¤»��º�¤»ý-¡�¦��HþN°)°Jý-¤�¥�þ ¯
¸ ¤Ç¥���°²¸
D]³i��¬`¡Æý-¤�¢1��¤j³F�%ª���º�¡�¦��²þN $¬L2$�§¥��§¦�¤�®Gºi¦·¶1þN°)°���¤:�§£��� ¨¦$¬·¥� ¨���D³i��¬¨¦���¥����)¥���¤³F�%ªe��º�¡[¶1þ[¥����� ¨��¤
�-¥�ý-¤�¤´¸�¹]³i��¬�ª��� ]����¤���¤s¤H®Gº4�b¤�ý-¬¨��¤��²�� $¬²£�¤�¥	����¤� [µ¨º�¡�£�¦¨¦¨©���¬��-¥�ýN¦���°)°��� �	�KJ»��¦¨¬ ¯ ¤`ýN¦;��©¹�� $°)��¬$¬¨��¡�¬¨��¤`ý-¬¨��¤/�iþN $¬­¶Ný-¤�¤8����¤���°ô¥��� ²©�����¥���¤c��¤�¬¨�� $¤���¤$¤�®Gºi¦��§£�¢1�§þN ¨¥[�¤���¬<�²�� ¨¥���¤"£�¤�¥=�­�� ¨¥k��¤�¬>�²�§¥��� z¦¨þ-ª�þN $¬�ý-¶�¬$�%�1�1�²��¤�¤Â�§¦���¤�¦�¤�®Gº4�� H��¢p��¦¨¬¨�� �¢1�§¦¨µ½º� $����©¹��¤

�­�� ¨¥¼þ�¥��� ?�'�­��¦¨µ½º���¤�¢1�§¦�	�����µ¨º��� $¬��
�i��¤�¤Ç�§¦���¤�¦ ¸ ¤$	�£�¬W�� H��¢p��¦$¬¨�� �¢1�§¦¨µ½º� $����©¹��¤=�­�� ¨¥ ¯  [þN¡�¡���¤©�����¥���¤H®Gºi¦�¦.ú[¤�µ¨º� ¨þN¤Ôý- $©�����¬¨��¤
��¶A@N¤�¤���¤��� ¨¦$¬F©¹����¥��?9Ç�� $¬¨��¤nýNµ½º�����¤ný-¤�¥��� ���¤�¥�ýN¦ ¸ ¤$	�£�¬W�
 H��¢p��¦¨¬¨�� �¢1�§¦¨µ½º� $����©¹��¤B�²�� ¨¥���¤Â£�¤�¥"¥�ý-¤�¤"¢p¡�����µ¨º$�/����¬$��¢k¥���� ¸ ¤$	�£�¬W�� H��¢p��¦¨¬¨�� 	��¤Â¥���� ¤�®Gº4�
 H��¢p��¦¨¬¨�� ���©¹�� $¤�þN°)°���¤��²�� ¨¥���¤ ¯
 [þN¡�¡�¥����`À���¤ný-£���¢p¶1����¬�¥��� �¤�®Gºi¦i¤���µ¨º�¬�¦¨µ¨º�¡��§µ½º�¬¨�� H¦½����¤8ý-¡�¦F����¤8ºný-¡�©¹�§¦�0� [³1Ô�CA�[¦¨þ	¶Ný-¤�¤¥��� G¤�®Gº ����¤���¤D9 ��¥��� ¨¦$¬½ý-¤�¥��1þN¤ª¸�¶�Fâ£�¤�¥�����¤��í�·ýE	nýE�§��¬½Ä-¬��1þN¤~¸�á�áF	�¾m¬$ ¨����©���¤ ¯  [þN¡�¡���¤2$�§¥�þ�µ½ºá¤����§¥��� ¨þNº�°)��¢1�� ¨��0�ýN¦$¬¨��¤8�1�� ¨¦¨þN $¢p¬G�i�� ¨¥���¤
�4¦¨þ¼°	£�¦¨¦J¥��� w®H£�¦$¢�ý-¤�¢Ç¥�£� ¨µ½ºä����¤���¤�IH�¬¨�� $¤���¤ä´!	¹�� ½ý-¬$��þN¤�¦��1�� ¨¦¨¬½Ä- $¶1�� J¢1��	�£�#��� $¬G�²�� ¨¥���¤ ¯ ¸ °  [µ¨ºný-¡�¬�	�¡Æý-¤ä��¤á®H©�©���¡�¥�£�¤�¢ ��¯ ¸
D¦$��¤�¥k©����A2$������¤���°Å¥��� 	³­ý-£�¦$¬¨����¤��J����¤Ð´!	¹�� ½ý-¬$��þN¤�¦��1�� ¨¦¨¬½Ä- $¶1�� )ý-¤"����¤���°Å®�£�¦$¢�ý-¤�¢»ý-¤�¢1�%�¦¨µ½º�¡�þp¦¨¦¨��¤ ¯ ¤����c�IH�	�¡��%�§��¬¨�w®�£�¦��iý-º�¡F $��µ½º�¬¨��¬�¦$��µ½º"¤nýNµ½ºÐ¥���  ¶1þN¤�¶[ ¨��¬¨��¤Â®�¤/�i��¤�¥�£�¤�¢J��ª�ý-¡�¡�¦¥��� H¦$¬½ý-¤�¥�ý- ¨¥�°JÄN¦½¦$��¢G�1þN $¢1�§¦¨��º���¤�����ú,	(0
�!D � DN¸�ï ´6«
ò=¤���µ½º�¬H¢1��¤���¢1��¤»¦¨þN¡�¡�¬¨� ¯

®�©�©���¡�¥�£�¤�¢ ��¯ ¸
D�Û�³F�§¦¨µ¨ºný-¡�¬$£�¤�¢c¥��� �¸�¹]³i��¬G¤�®Gºi¦
³i����¥��	³­ý-£�¦$¬¨����¤��·©���¤J@N¬$��¢1��¤�����¤����IH[¬¨�� $¤��2 H�%ª��� ¨��¤$�/¦�	ný-¤�¤�£�¤�¢J��¥����·¥����2�Ô��¬$¬¨�	¥��§¦� H�%�¢1��¡�£�¤�¢1¦$©��� ¨����µ¨º��§¦:�'�­��¦¨µ¨º���¤�¥��� j´�#�¦¨��¬¨¦�	ný-¤�¤�£�¤�¢Èý-° ®�¤�¦¨µ¨º�¡�£�¦½¦81��¿£�¤�¥�¥���° ®H£�¦W�¢�ý-¤�¢r1à-!5 ¥��+±�¤����� $¬ ¯ ó����� R±�¤�¥���¬�����¤�ï-��®1ð{È´· � ò�£D�� ��²��¤�¥�£�¤�¢J��¥��� �¹ ¯ Ð<£ °)��¬�����¤��� À���¤ný-£���¢p¶1����¬K�1þN¤8L ¸ ¯ Ð�°1£ ©��� ¨����¬¨¦$¬¨��¡�¡�¬ ¯ ¤����c��¤�¥�¢���¡�¬$��¢1���·ý-¡���©� $���� $£�¤�¢Ç¥���  ®�£�¦$¢�ý-¤�¢1¦W�
ÖNM4Ú�Ù.ÛÃO��tORQE\�[XQ-O�Þ.ÛÃ[>�kVZQ �



é�êèê;ê�ë{ã)ì�æ<ç�å¡è|çqíiì�ìôã�î�ã1è3ø%�dçDî ç�åQîHï'ã)ìGùg�dã�ëdç � Ð

¦P	ný-¤�¤�£�¤�¢�°�£�¦½¦�©����]¥���¤�¸�¹]³i��¬W�b¤�®Gºi¦?	��� � [þ-ª�¬>�iý- ¨�)�� Wª�þN¡�¢1��¤ ¯ ¤6£� ¨µ½ºÇ¥����2���§¦¨¦$£�¤�¢8¥��� ®�£�¦$¢�ý-¤�¢1¦¨¦P	ný-¤�¤�£�¤�¢�©����
 [þN¡�¡%�i�� $¬¨��¤Ç¶pý-¤�¤¼����¤��(��þN $ ¨��¡Æý-¬$��þN¤&�'�­��¦¨µ¨º���¤=	� ¨þN¢p ½ý-°)°)���� $¬¨��°
 �	ný-¤�¤�£�¤�¢1¦��²�� $¬�£�¤�¥8¢1��°��§¦¨¦½��¤��� m �	ný-¤�¤�£�¤�¢wº��� $¢1�§¦$¬¨��¡�¡�¬Q�i�� ¨¥���¤ ¯
»
¼*))¼½¾ äR)(=�å�ÇÍÃ>77ÂkÝ
®�¡�¦�¸
D]³i��¬W�b¤�®GºS�­�� ¨¥Ç����¤j³­ý-£�¦$¬¨����¤&�1þN° ��ú,	­ï�®1¤�·KD­ÈÍò4©���¤�£�¬��§¬���¥��� �����¤���Ìl��¤�¦¨¬¨��¡�¡%�/����¬
�1þN¤�¹�Ð�¤�¦F©¹�§¦$��¬��§¬ ¯ ¤6���`®�£�¦$¤�£�¬��§£�¤�¢w¥��� ­ºJ@Nº��� ¨��¤�À���¤ný-£���¢p¶1����¬H¦$¬¨��¡�¡�¬­ºJ@Nº��� ¨�`®�¤�¦�	� ���µ½º��ý-¤c¥�ýN¦T0Êý�ú1þN£�¬²£�¤�¥w¥����¦É�£ný-¡���¬½Ä-¬F¥��� ²ý-¤ný-¡�þN¢1��¤R£D�� ¨¦½þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢1��¤
��ý-¡�¦²¥�����¸�¹]³i��¬W�
¤H®Gºi¦ ¯ ¤��� Ô®�¤%·KD­ÈÂºný-¬�ý-£�ªz¥��� Ô����¤���¤  [����¬¨�Ç����¤���¤È®�¤ný-¡�þN¢p¬¨����¡U�H¥��§¦¨¦¨��¤ÉÀ`��¤ný-£���¢p¶1����¬°G@N¢p¡���µ½º�¦$¬)¢p£�¬)ý-£�¦$¢1��¤�£�¬��§¬K�²�� ¨¥���¤á¦½þN¡�¡U�Ê£�¤�¥Ðý-£�ª�¥��� )ý-¤�¥��� ¨��¤¦ [����¬¨�c����¤���¤Ò¤6��¢p��¬½ý-¡�¬¨����¡U�¥��� o¸
DG	ný- ½ý-¡�¡���¡��s¤`ý-¬¨��¤�¡�����¬$£�¤�¢1��¤k¬$ ¨����©�¬�£�¤�¥�¥�ý-°)��¬�º�þ[µ¨º�ªe ¨�hÑ�£���¤�¬¨�  �¬P@N $£�¤�¢1��¤k�� ��/��£�¢p¬ ¯®�£�¦4¥����§¦½��° À6 $£�¤�¥J��¦$¬²����¤��!��ýN¦¨¦½�+ü{ÄNµ¨º���£�¤�¬¨�� i¥���¤w³Fý-£�¦¨¬¨����¤8ý-£�ª=¥��� ;0�ý-¢1�¦È`¢1��¡���¢p¬���¥����¥����²¥���¢p��¬½ý-¡���¤20=����¬$£�¤�¢1��¤)ý-£�ªJ0Êý-¢1�3·Hý-©�¦¨µ¨º��� $°	¬ ¯ ¤6���V0Ê����¬$£�¤�¢1��¤	¡�����¢1��¤ ��¤�¢H¤���©���¤�����¤ný-¤�¥��� £�¤�¥c¢1��º���¤8º�þN $�%�/þN¤�¬½ý-¡=¦½þ-ªeþN $¬i��¤c¥���¤®¤6��¢p��¬½ý-¡�¬¨����¡U�[£�°Î �¬P@N $£�¤�¢1��¤8¥��� ­®�¤ný-¡�þN¢1¦�	ný-¤�¤�£�¤�¢1��¤
�§£Ô°)��¤���°)���� ¨��¤ ¯
¤��� ­®1¤�·KD­È�ºný-¬­ý-£�ª�¥��� {¤6��¢p��¬½ý-¡�¦¨����¬¨��¤���©���¤c¥���¤"¸
D�¤`ý-¬¨��¤�����¤�¢�Ä-¤�¢1��¤�¤�£� F¤�þ[µ¨º�����¤���¤

��ý-¶�¬¨����¤�¢�ý-¤�¢J�²¥��� )°)��¬�����¤��� J¦$¬¨����¢1��¤�¥���¤L¾�¡Æý-¤�¶1��¥��+±�¤����� $¬��W�Fý-¤�¤L¥����®¤`ý-¬¨��¤X�1þN°ø³i£�¦¢1��¡��§¦½��¤.�i�� ¨¥���¤ ¯ ¸�á�¤�¦²¤nýNµ¨ºÔÀ"��¡�¬$��¢p¶1����¬F¥��� l¤`ý-¬¨��¤c¶Ný-¤�¤c¥��� {��ý-¶�¬­ý-¶[¬$�%������ $¬;�²�� ¨¥���¤8£�¤�¥¤nýNµ½º6�²����¬¨�� ¨��¤ � Ð�¤�¦4ºný-¬F¥����H®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢)¥���¤w����¤�¢1�§¦$¬¨��¡�¡�¬¨��¤69Ç�� $¬iý-¤�¢1��¤�þN°)°���¤ ¯
¤6���z°)��¤���°Jý-¡��79jý- $¬¨���/����¬	¥��§¦���ý-¶[¬¨¦$��¢p¤ný-¡�¦·��¦$¬�°)��¬�¸�á�¤�¦·ý-¡�¦¨þ6�i�§¦¨��¤�¬$¡���µ½ºj¶,�� ��/�� �ý-¡�¦`¥����
£D�� ½ý- $©�����¬$£�¤�¢1¦��/����¬���° ¤�®Gº ¯ ¾ný-¡�¡�¦�¥����� �	ný-¤�¤�£�¤�¢1¦¨¥��Y#��� ¨��¤$�/��¤��1þN¤�����¤���°Z�§£�°ô¤nÄNµ¨º�¦¨¬¨��¤®�£�¦$¢�ý-¤�¢1¦��i�� $¬)¤���µ¨º�¬[�§£Â¢p ¨þKak¦$��¤�¥"£�¤�¥"����¤��c°)��¬$¬$¡��� ¨�6 H��¢1��¡%�/����¬)��¬��FýN¦z¶�¡�����¤��� )ý-¡�¦z¥��� ý-©�¦½þN¡�£�¬¨�2�¼ý\H[��°Jý-¡%�i�� $¬·ý-¤�¢1��¤�þN°)°���¤��­�� ¨¥
�{¶pý-¤�¤»����¤��	°Jý\H[��°Jý-¡�� ®H $©�����¬¨¦Wªe ¨�hÑ�£���¤$�2�1þN¤� á]��ó!���� $ ¨����µ¨º�¬��²�� ¨¥���¤ ¯

®�©�©���¡�¥�£�¤�¢ ��¯ ¸_·[Û�³F�§¦¨µ½ºný-¡�¬$£�¤�¢w¥��§¦�¸
D]³i��¬W�b¤�®Gºi¦



� D â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

¤�ý�¥��� l®1¤�·KD­ÈH¶1����¤���¤)¥��� ¨��¶�¬¨��¤  �	ný-¤�¤�£�¤�¢1¦ ý-£�¦$¢�ý-¤�¢·ºný-¬��-¦¨þN¤�¥��� $¤)¥���¤z¥���¢p��¬½ý-¡���¤K9Ç�� $¬��¤�����¤���¤« �¬$ ¨þN°C¶1þN¤��1�� $¬$���� $¬���°	£�¦¨¦D¥����G �	ný-¤�¤�£�¤�¢ �IH[¬¨�� $¤��� ��/��£�¢p¬T�²�� ¨¥���¤ ¯ ¤`ýE�§£7�­�� ¨¥�����¤´!	��� ½ý-¬$��þN¤�¦��1�� ¨¦$¬½Ä- $¶1�� 6©¹��¤�£�¬��§¬��{¥��� Q��©��� H����¤���¤� H�%ª��� ¨��¤$�'�­��¥��� ¨¦$¬½ý-¤�¥°¢� �¸
D;§i ���µ¨¶[¢1��¶1þ^	��
	���¡�¬���¦¨¬ ¯ ¤6���§¦F�/����¢p¬D®�©�©���¡�¥�£�¤�¢ ��¯ ¸_· ¯ ®�°C®H£�¦¨¢�ý-¤�¢�¥��§¦4´!	��� ½ý-¬$��þN¤�¦��1�� ¨¦$¬½Ä- $¶1�� ¨¦4¦$¬¨��¡�¡�¬l¦$��µ¨º¦¨þ ¥����� �	ný-¤�¤�£�¤�¢�����¤
��¥�����¥����� �	ný-¤�¤�£�¤�¢1¦¨¥��Y#��� ¨��¤$�4�'�­��¦¨µ¨º���¤�¥���¤®Ìl��¤�¢�Ä-¤�¢1��¤�°)��¤���°)���� $¬ ¯¾F�� ­����¤���¤$ �	ný-¤�¤�£�¤�¢1¦$©��� ¨����µ¨º(�1þN¤8Ã
£_�­�� ¨¥c����¤$¹�á�áGF39 ��¥��� ¨¦$¬½ý-¤�¥+�1�� ��²��¤�¥���¬���£�¤�¥�¥��� ý-©�¦¨þN¡�£�¬¨��´�#�¦½��¬	¶pý-¤�¤"¥�£� ¨µ½ºÐ����¤���¤Â ¨��¢1��¡�©ný- ¨��¤`9ä��¥��� ¨¦¨¬½ý-¤�¥Âý-¤Ð¥���¤m´�#�¦¨��¬½ý-¤�¦¨µ½º�¡%��¦¨¦¨��¤¥��§¦�´!	��� ½ý-¬$��þN¤�¦��1�� ¨¦$¬½Ä- $¶1�� ¨¦� ¨��¢p£�¡����� $¬��i�� ¨¥���¤ ¯
¤����? ��%ªe�� ¨��¤$�<�­�� ¨¥8º����� F¤���µ¨º�¬H�IH�¬¨�� $¤��� ��/��£�¢p¬���¦¨þN¤�¥��� $¤�¥��� ­³­ý-£�¦$¬¨����¤�ºný-¬�����¤���¹ ¯ Ð<£H�

 H�%ª��� ¨��¤$�/¦�	ný-¤�¤�£�¤�¢1¦[Ñ�£���¡�¡��i����¤�¢1��©ný-£�¬ ¯ ¤�ý�¥��� }¤�®GºÇý-©��� �ª��� Ê����¤���¤� �¬$ ¨þN°Jý-£�¦¨¢�ý-¤�¢6ý-£�¦$¢1�%�¡���¢p¬���¦$¬����­�� ¨¥z����¤K H�%ª��� ¨��¤$�/¦$¬$ ¨þN°_�1þN¤oÐ�°�®Ð©���¤�£�¬��§¬��N¥��� a��©��� ]¥���¤ �IH�¬¨�� $¤���¤29 ��¥��� ¨¦$¬½ý-¤�¥
¢� �¸�Ð;§]�1þN¤ Ð�á�áGFá�� ��/��£�¢p¬T�­�� ¨¥�£�¤�¥7�­���§¥��� V�§£� ���µ¨¶z��¤J¥���¤w³Fý-£�¦¨¬¨����¤oü�����ap¬ ¯ ¤6���§¦D¡���¢p¬D¥���¤
�¼ý\H[��°Jý-¡%�i�� $¬�¥��� H®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢)ª��§¦$¬ ¯
»)¼*)
¼½» Â¾7ÐÝ
®�¡�¦`®1¤�º_�­�� ¨¥k����¤j³­ý-£�¦$¬¨����¤Ç¥��� ·®�¤�  È�á�á� H����º�� ©���¤�£�¬��§¬ ï�®�¤�ºlò ¯
b �z¤nýNµ¨ºj©¹��¤J@N¬$��¢p¬¨�� À��§¦¨µ½º/�­��¤�¥���¢p¶1����¬·¶pý-¤�¤k����¤k®1¤�  È�á�áw°)��¬�Ã'á]�7ó!�A��®1¤�  È�áN¸ °)��¬�¹�Ð]�7ó!�)þ�¥��� `®�¤�  È�á�¹°)��¬�¸�á]��ó��)®�©�¬½ýN¦$¬$ ½ý-¬¨�z����¤�¢1�§¦¨��¬��§¬c�²�� ¨¥���¤
��¥�����ý-¤�¦½þN¤�¦$¬¨��¤Çý-©¹�� `��¥���¤�¬$��¦¨µ¨ºj¦¨��¤�¥ ¯ ¤6���§¦¨�ºný-©���¤8����¤���®�£NüR@p¦$£�¤�¢[�1þN¤w¸�¹]³i��¬F£�¤�¥8����¤6	ný- ½ý-¡�¡���¡��§¦ ¸ ¤�¬¨�� Wª�ýNµ§� ¯ ©�° ����¤���°ô³F�� ¨����µ¨º6�1þN¤
á ¯ ¹�Ð�©���¦4Ã ¯ ¹�Ð<£qý-©$�§£�¥��§µ½¶1��¤
��°	£�¦¨¦4¥��� i³­ý-£�¦$¬¨����¤RÐ<£³£D�� ¨¦¨þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢	ºný-©���¤
�p£�¤�¥¥����z®H£�¦¨¢�ý-¤�¢1¦$¡�þN¢p��¶Ô��¦$¬m����0 ¯ ©�° ¥����[0;£�����0��bÌD��¤�¢�Ä-¤�¢1��¥��§¦`¾]«²À�®6¦�¤���µ½º�¬<�§£¼©��§¦¨µ¨ºnÄ+�¥���¢1��¤
�¹°�£�¦¨¦�¥�ý-º��� `����¤¼³²£�#��� "�'�­��¦¨µ¨º���¤�¢1�§¦¨µ½ºný-¡�¬¨��¬c�²�� ¨¥���¤
��¥��� �¥����� ���¢p¤ný-¡�� ��¤�0�£m����0¶1þN¤/�1�� $¬$���� ¨��¤8¶pý-¤�¤ ¯ ¤6���§¦4¥�����¤�¬²¤���µ½º�¬F¤�£� i¥��� d �	ný-¤�¤�£�¤�¢1¦½ý-¤$	nýN¦¨¦$£�¤�¢J��¦¨þN¤�¥��� $¤+�­�� $¶�¬²¦$��µ¨ºý-£�µ¨ºB	�þp¦$��¬$�%�Çý-£�ªH¥����wý-¤ný-¡�þN¢1��É�£ný-¡���¬½Ä-¬ ¥��§¦ ®1¤�ºi¦zý-£�¦��=¥�ý»¥����J¥��� ¨��¶[¬¨��¤"®�£�¦$¢�ý-¤�¢1¦$¡����è�¬$£�¤�¢1��¤¼¶�£� ��)¦$��¤�¥»£�¤�¥¼¥�ýN¦m�= ¨����©���¤¼¥��� <0=����¬$£�¤�¢1��¤jý-£�ªi¥����	¡Æý-¤�¢1��¤6��¦$¬½ý-¤$�[�§£�° ¾�«iÀ�®¥�£� ¨µ¨º�����¤���¤Ô³i£�#��� ��� $¡��§¥���¢p¬!�­�� ¨¥ ¯
©H° ¥�����º�þNº��J®�©�¬½ýN¦$¬$ ½ý-¬¨�G�§£j�� $°G@N¢p¡���µ½º���¤
�lý- $©¹����¬¨��¬ ¥��� �®1¤�ºg��¤�¬¨�� $¤"°)��¬ ����¤��� �«l�è�

	���¡���¤��%��®H ¨µ½º���¬¨��¶�¬$£� ��²¥�ýN¦)º����	ap¬��D¥�������þN¤/�1�� $¬$���� $£�¤�¢Ð�� WªeþN¡�¢p¬J¦¨¬$£�ªe��¤��²����¦¨� ¯ ¤��� �³­ý-£�¦$¬¨����¤©���¶1þN°)°�¬­����¤��H¶1þN¤�¬$��¤�£����� $¡���µ½º�����ý-¶[¬$£�¤�¢J�[£�¤�¥w�§¦i¥�ý-£��� $¬­¦¨�§µ¨º�¦ � ú[¶�¡���¤
��©���¦F����¤��¦��þN¤/�1�� W�¬$���� $£�¤�¢»ý-©�¢1�§¦¨µ½º�¡�þp¦¨¦¨��¤k��¦$¬ ¯
b �§¥��  �¬$£�ªe�z¢p��©�¬`¤nýNµ½ºj����¤���° � ú�¶[¡�£�¦`¥�ýN¦ � �­��¦¨µ½º���¤��� $¢1��©�¤���¦ý-¤j¥����z¤nÄNµ½º�¦$¬¨�« �¬$£�ª��K�²����¬¨�� 	£�¤�¥k¶Ný-¤�¤k��° ªeþN¡�¢1��¤�¥���¤ � ú[¶[¡�£�¦`¤���£���¤`ý-¬¨��¤Ç©��/ý- $©¹����¬¨��¤ ¯
¤`ý-°)��¬]¶Ný-¤�¤z��¤�2W�§¥���° � ú[¶�¡�£�¦¿2$�§¥��^ �¬$£�ªe�­ý- $©�����¬¨��¤
�+£�¤�¥z¤nýNµ½º�2W���i����¡�¦D¦¨�§µ¨º�¦ � ú[¶�¡���¤z¡�����¢1��¤¥�����¤`ý-¬¨��¤»ý-° ®�£�¦$¢�ý-¤�¢wý-¤ ¯
¤����8³F�§¦¨µ½ºný-¡�¬$£�¤�¢Ç¥��§¦)®1¤�ºi¦[�/����¢p¬�®H©�©���¡�¥�£�¤�¢ ��¯ ¸
È ¯ ÌD¦z¢p��©�¬)����¤��8®�¤ný-¡�þN¢1¦¨����¬¨���Dý-£�ª¥��� ²ý-¡�¡��1 �	ný-¤�¤�£�¤�¢1¦��§£�ª���º� $£�¤�¢1��¤c°)��¬3�`�� ½ý-°)��¶�¶1þN¤�¥���¤�¦ ý-¬¨þN ¨��¤w¢1��¢p¡ÆÄ-¬$¬¨��¬i¦$��¤�¥ ¯ ¤���°õÌl��¤��¢�ý-¤�¢ký-°:®�¤�¦¨µ½º�¡�£�¦¨¦0 ," £�¤�¥Â¥���¤B ��%ªe�� ¨��¤$�/¦�	ný-¤�¤�£�¤�¢1��¤m¬¨þ^	:¢%ö0)?52��©¹þN¬$¬¨þN° ¢%öí)í*£�¤�¥�µ§þN°)°�þN¤�°�þ[¥��¦��} ¦$��¤�¥)��©���¤�ª�ý-¡�¡�¦��`�� ½ý-°)��¶�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤+	ný- ½ý-¡�¡���¡�¢1�§¦¨µ½ºný-¡�¬¨��¬���£�°

 �ý-£�¦½µ¨º���¤8�§£m£�¤�¬¨�� ¨¥� ���µ¨¶1��¤ ¯ ¤�ý�¤�£� J����¤¦Ìl��¤�¢�ý-¤�¢1¦�	�þN¬¨��¤�¬$�Æý-¡6¢1��¢1��¤8�¼ýN¦¨¦¨��ý-©�¢1��¬½ýN¦$¬¨��¬
�²�� ¨¥���¤ä¦¨þN¡�¡U����¦$¬)¥��� )��¤/�1�� $¬$���� $¬¨�$Ìl��¤�¢�ý-¤�¢  #" ý-¤$��} �1�� $©�£�¤�¥���¤
�l£�°d�­���c��¤¶ï�®�¤�ºµò©��§¦¨µ¨º� $����©���¤Ô¥���¤�Ìl��¤�¢�ý-¤�¢1¦¨©¹�� ¨����µ½º�¥��§¦�®�¤�ºi¦��1þN¡�¡Êý-£�¦��§£�¦¨µ½ºJ@^	�ªe��¤ ¯
¤�£� ¨µ½ºÔ����¤���¤Ôý-¤ný-¡�þN¢1��¤w [µ½ºný-¡�¬¨�� �ï-��®Gð6Ã'Ð-ÃpÃ�ò�ý-° Ìl��¤�¢�ý-¤�¢w¥��§¦­®�¤�ºi¦­¶pý-¤�¤��'�­��¦¨µ¨º���¤

�'�²����ÌD��¤�¢�ý-¤�¢1¦$¡�����¬$£�¤�¢1��¤ £�°)¢1�§¦¨µ½ºný-¡�¬¨��¬��²�� ¨¥���¤ ¯ ¤6���§¦8�� $°G@N¢p¡���µ¨º�¬Ô�§¦��iþNº�¤��»°Jý-¤�£���¡�¡��§¦
©�°�¦$¬¨�§µ¨¶1��¤X�1þN¤Ò£D�� $©���¤�¥�£�¤�¢1��¤e�iý-º�¡%�²����¦½��¥���¤á����¤���¤áþ�¥��� �ý-¤�¥��� ¨��¤+�·ý-¤ný-¡��§£á¥���¢p��¬½ý+�



é�êèê;ê�ë{ã)ì�æ<ç�å¡è|çqíiì�ìôã�î�ã1è3ø%�dçDî ç�åQîHï'ã)ìGùg�dã�ëdç � ·

®H©�©���¡�¥�£�¤�¢ ��¯ ¸
È�Û�³F�§¦¨µ¨ºný-¡�¬$£�¤�¢c¥��§¦�®�¤�ºi¦
¡���¦¨���� ¨��¤ ¯ �»��¬	����¤��� o [µ¨ºný-¡�¬��/����¬K�1þN¤ � á�¤�¦	��¦$¬�¥��� o [µ¨ºný-¡�¬¨�� K�'�iý- [�§£j¡Æý-¤�¢1¦½ý-°D�Ê£�° ©�����°
�»£�¡�¬$�%	�¡��IH���¤�¥��� ;�'�i���|Ìl��¤�¢�Ä-¤�¢1�·ý-¤�����¤���¤8®�¤�ºá¥����"�1þN¡�¡���®�©�¬½ýN¦$¬$ ½ý-¬¨��¥��§¦i®�¤�ºi¦­ý-£�¦��§£��¦½µ¨ºJ@^	�ª���¤
� 2W�§¥�þ[µ¨ºk��¦¨¬�¥����(��©¹�� ��FýNµ¨º�£�¤�¢Ô©�����¥��� ��·ý-¤nÄ-¡��z°)��¬`¢1�� $��¤�¢1�� �³­ý-¤�¥�©� ¨����¬¨�)°G@N¢N�¡���µ½º
��£�¤�¥c¥����Q�1þN¡�¡��`À��§¦¨µ½º/�­��¤�¥���¢p¶1����¬­¦$¬¨��º�¬²©����{³F�§¥�ý- WªÊ����¤���° �·ý-¤ný-¡R�1þN¡�¡f�§£� µ£D�� Wª���¢p£�¤�¢ ¯
¤��� F³­ý-£�¦$¬¨����¤J��¦$¬i¦¨þ·¢1���FÄ-º�¡�¬���¥�ýN¦¨¦4�� i°)��¬²����¤��� iº�þNº���¤<��©��� $¬$ ½ý-¢p£�¤�¢1¦$©ný-¤�¥�©� ¨����¬¨�6¶1����¤���¤
ÌD��¤Nü�£�¦¨¦�ý-£�ªl¥�ýN¦H¦�	���¶[¬$ ½ý-¡��`®H£�¦¨¦½��º���¤�¥��§¦1 ���¢p¤ný-¡��§¦�ºný-¬ ¯
¤��� ·©���¥��� ¨��¶[¬$��þN¤ný-¡��«Ð<£g�§£ ��¯ã� £g��©��� ¨¦¨��¬��/��¤�¥�� �Ê ¨����©¹�� $©ný-£�¦$¬¨����¤³ï�¾�º{��¸
D-Ã'¹-Ã'Ð�òT�­�� ¨¥º����� iý-£�¦¨¦¨µ¨º�¡����§¦½¦$¡���µ¨ºw£�¤���¥��� ¨��¶�¬$��þN¤ný-¡{©¹��¤�£�¬��§¬���¥�ý6¤�£� i¥����­®H£�¦¨¢�ý-¤�¢1¦¨¥�ý-¬¨��¤��1þN°�®�¤�ºh�§£�°¾]«²À`®ä¢1��©�£�#��� $¬T�i�� ¨¥���¤ ¯ ¤6���­ $��µ½º�¬$£�¤�¢1¦¨¥��+±�¤����� ¨��¤�¥���¤� ���¢p¤ný-¡��H5. ,¢ ¦$��¤�¥�¥�ý-º��� lª��§¦$¬4ý-£�ª

�¼ýN¦¨¦¨��¢1��¡���¢p¬��¹£�¤�¥Ô°)��¬�¥���° s3î » ¼ î »4_ �¿ï�a � À 1�ö ¶pý-¤�¤¼¥�ýN¦��Ê ¨����©¹��¤¼¥��� <0=����¬$£�¤�¢1��¤¼¢1�%�¦¨¬¨��£��� $¬T�²�� ¨¥���¤ ¯ ¤6���§¦¨��¾�£�¤�¶[¬$��þN¤J��¦$¬²�§¦¨¦¨��¤�¬$����¡�¡U�/�²��¤�¤w©¹����¥��� ���þN¤N±�¢p£� ½ý-¬$��þN¤�¥��§¦4¾]«²À�®6¦ý-¡�¡�� ¸ ´H�b�= ¨����©��� �ý-£�ª©H�� � Hz¢1��¡���¢p¬!�i�� ¨¥���¤ ¯ ÌD¦6¦$¬¨��¡�¡�¬6¦$��µ¨º��� ��¹¥�ýN¦¨¦H¥����4�'�­��¦¨µ¨º���¤¼®�¤�ºq£�¤�¥
ºi«T0|¤ ¢1��¬¨����¡�¬¨��¤��HþN¤N±�¢p£� ½ý-¬$��þN¤�¦$¡�����¬$£�¤�¢1��¤(�1þN° ³i£�#��� ²¤���µ¨º�¬²¢1��¬$ $����©���¤.�i�� ¨¥���¤
��£�¤�¥w¥������þN°)°�£�¤���¶pý-¬$��þN¤D�'�­��¦¨µ½º���¤$ºi«T0|¤È£�¤�¥c¾]«²À�®q¤���µ½º�¬F¢1�§¦$¬P@N $¬��­�� ¨¥ ¯ ¸ °é³i��¬$ $����©8°)��¬F¥���°®�¤�º"��¦$¬D¥��� 4³i£�#��� D¦¨µ¨º�¤���¡�¡�¢1��¤�£�¢J�p£�°�¥����F¢1������¤�¦¨µ½º�¬¨��¤��H©��� $¬$ ½ý-¢p£�¤�¢1¦$ ½ý-¬¨��¤G�§£J¡�����¦$¬¨��¤ ¯



� È â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

Î�Ï�i Ú�Ü(Ô�õ õ�ò	õ ö�ûJjÖ×ÙØ�û�ÒÖØ¹ö�ò õ ö
¤6���·À6 $£�¤�¥�¡Æý-¢1��ª��� i¥�ýN¦­¾�£�¤�¶[¬$��þN¤����� ¨��¤Ô¥��� ��§£���¤�¬>�­��µ¨¶1��¡�¤�¥���¤&k[µ¨ºný-¡�¬$£�¤�¢�©���¡�¥���¬�¥����6¶1þN W� ¨��¶[¬¨�4k�¬$ ¨þN°4�1�� ¨¦¨þN $¢p£�¤�¢J�{¥�������¤�¥��� Fª�£�¤�¶[¬$��þN¤ný-¡���¤Ô³F��¬$ ½ýNµ¨º�¬$£�¤�¢1¦��²����¦¨�	©���¦$º��� ­¤�þ[µ¨º�¤���µ½º�¬�� ��iÄ-º�¤�¬!�­£� ¨¥�� ¯ ³F�§¦$¬½ý-¤�¥�¬¨����¡�¥��� 6«lº ¸ ��à6þN $° ��¦$¬�¥����·³F�� ¨����¬¨¦$¬¨��¡�¡�£�¤�¢.�1þN¤�Ð<£g£�¤�¥ ��¯ã� £[�¥���¤6k�	ný-¤�¤�£�¤�¢1¦�	���¢1��¡�¤wª��� ;l�l�0�£�¤�¥.0�£"l�l�0T��°)��¬²©���¦T�§£´¹�Ð<9jý-¬$¬FÀ`�§¦½ý-°�¬$¡�����¦$¬$£�¤�¢J��ý-£�¦¥���¤���¤Ç¥�����k�¬$ ¨þN°4�1�� ¨¦½þN $¢p£�¤�¢�ª��� �¥����z¢1�§¦ ý-°�¬¨���·ý- $¬¨�z©����/þN¢1��¤=�­�� ¨¥ ¯ ®H£�a1�� ¨¥���° ¢p��©�¬·�§¦
¸�¹<£�©¹���<á ¯ Ð]®É£�¤�¥���¸�¹<£g©�����á ¯ ¸�®Éª��� �©¹�§¦½þN¤�¥��� ¨�·®H¤��²��¤�¥�£�¤�¢1��¤ ¯ ®�¡�¡���ý-¤�¥��� ¨��¤�k�	ný-¤��¤�£�¤�¢1��¤j°4��¦¨¦¨��¤k¡�þN¶pý-¡D¥�£� ¨µ¨º"à���¬��§¬¨����¡����� ��/��£�¢p¬`£�¤�¥&�1�� $¡�£�¦$¬W��£�¤�¥k¦$¬P@N $£�¤�¢1¦½ý- $°m�§£k¥���¤³­ý-£�¬¨����¡���¤w¢1�%ª���º� $¬T�i�� ¨¥���¤ ¯ ¤6���§¦²¦$��¤�¥�¸ ¯ È<£â£�¤�¥R¹ ¯ Ð<£âª��� 4¥���¤c¾�«iÀ�®â£�¤�¥J¦¨þn�²þNº�¡
�mÐ<£ý-¡�¦Hý-£�µ½º���Ð<£Éª��� �¥�����ý-¤ný-¡�þN¢1��¤»³Fý-£�¢p $£$	$	���¤ ¯

»)¼�o<¼Cä Ák@'ÈlÉ4B4rbÅ�ÊA@WÉ
¤��� 2k�¬$ ¨þN°4�1�� $©� ½ý-£�µ½ºÐ¥���¢p��¬½ý-¡��� �º��¼´<k�Õ�p%��³­ý-£�¬¨����¡�����¦¨¬�¦¨¬½ý- $¶¼ý-©�ºnÄ-¤�¢p��¢��1þN¤Ç¥��� ·®H¤$�dý-º�¡¥��� �ý-¶�¬$�%�1��¤c��¤�¬¨�� $¤���¤���þN°7	¹þN¤���¤�¬¨��¤ ¯ ³F���{º�þNº��� ­®�¶�¬$�%�[��¬½Ä-¬��²�§µ¨º�¦½��¡�¤�¥�������¤�¬¨�� $¤���¤��HþN°z�
	�þN¤���¤�¬¨��¤qºnÄ-£N±�¢m¥���� � £�¦¨¬½Ä-¤�¥��»£�¤�¥â�§¦+�­�� ¨¥ ��¤ä¶[£� ��/��  � ����¬8����¤���¢p ¨þKa1�¼®�¤$�dý-º�¡!�1þN¤
0ÊýN¥�£�¤�¢1��¤ ©���¤J@N¬$��¢p¬��F£�° ¥����"Ìl��¤�¢�ý-¤�¢1¦$¶pýE	nýE�§��¬½Ä-¬¨��¤È¥��� Dl= ½ý-¤�¦¨��¦$¬¨þN ¨��¤ £�¤�¥q0=����¬$£�¤�¢1��¤£�°7�§£�¡ÆýN¥���¤ ¯ ¤`ý-©¹����¶1þN°)°	¬��§¦.�§£ ¢p ¨þKa1��¤_k�¬$ ¨þN°�¦¨µ½º/�iý-¤�¶[£�¤�¢1��¤
�H¥������1þN¤q¥��� 8®H¤$�dý-º�¡¥��� 2k[µ¨ºný-¡�¬��1þN $¢�Ä-¤�¢1�8ý-©�ºnÄ-¤�¢1��¤
�=£�¤�¥Ç©¹���D³­ý-£�¦$¬¨����¤���¤Ç°)��¬<�[����¡���¤&l= ½ý-¤�¦¨��¦$¬¨þN ¨��¤j£�¤�¥kº�þ-�º���¤�l�ý-¶[¬Wª� ¨�hÑ�£���¤$�/��¤�¦$��¤�¥c©��§¦¨þN¤�¥��� ¨��£DþN $¶1��º� $£�¤�¢1��¤D�§£8¬$ ¨�I#���¤
�[£�°ô¥����§¦¨�ck�¬$ ¨þN°�¦�	���¬��/��¤ý-©$�§£�ªKý-¤�¢1��¤ ¯
¤����[k�¬$ ¨þN°7�§£�ª���º� $£�¤�¢6�§£Ô¥���¤�³Fý-£�¦¨¬¨����¤���¤»�� Wª�þN¡�¢p¬H��°Ò®�¡�¡�¢1��°�����¤���¤���©��� H¥����	��¤�¬¨¦�	� ¨�%�µ¨º���¤�¥���£D�� ¨¦½þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢1¦.ü{ÄNµ¨º��w��° ¸ ¤�¤��� ¨��¤Ç¥��� `«l¡Æý-¬$��¤�� ¯ ¤`ýE�§£=�­�� ¨¥¼����¤�£6�Æýw©¹�%�¤J@N¬$��¢p¬���¥�ýN¦`����¤���¤ �HþN¤�¬½ý-¶�¬<�1þN¤Ç¥��� ���¤�¤��� ¨��¤&0Êý-¢1��ý-¤k¥����J´�©��� 4ü{ÄNµ¨º��zº��� ¨¦$¬¨��¡�¡�¬`£�¤�¥Çý-¤����¤��c0=����¬$£�¤�¢+�§£�°Ò³­ý-£�¬¨����¡�ý-¤�¢1�§¦½µ¨º�¡�þp¦¨¦¨��¤»��¦$¬ ¯ ¤6���§¦¨�� ���©¹�� $¬$ ½ý-¢p£�¤�¢1¦P�²��¢c��¦$¬�¤���µ¨º�¬H��¥��/ý-¡U�¦¨þN¤�¥��� $¤cºný-¬²¤���©���¤8����¤���°r9 ��¥��� ¨¦$¬½ý-¤�¥8ý-£�µ¨º�����¤�� ¸ ¤�¥�£�¶[¬$�%����¬½Ä-¬i£�¤�¥<�·ýE	nýE�§��¬½Ä-¬�	� ¨þ[0=���è�¬$£�¤�¢1¦$¡ÆÄ-¤�¢1���[¥������1þN¤c¥��� FÀ��§þN°���¬$ $����¥��§¦;0=����¬¨�� ¨¦­ý-©�ºnÄ-¤�¢p¬ ¯ ¾�¡ÆÄNµ½º���¢1�!0=����¬¨�� i©��§¦$��¬��/��¤w����¤��¤����§¥� $��¢1� ¸ ¤�¥�£�¶�¬$�%�[��¬½Ä-¬D£�¤�¥)����¤����1�� $¢p¡�����µ½º�¦��²����¦½�Hº�þNº��L�·ýE	nýE�§��¬½Ä-¬��/�iÄ-º� ¨��¤�¥J����¤��H¦¨µ¨º�°Jý-¡��

0=����¬¨�� $©ný-º�¤�����¤��`¢1�� $��¤�¢1���·ýE	nýE�§��¬½Ä-¬H£�¤�¥Ô����¤��`º�þNº�� ¸ ¤�¥�£�¶�¬$�%�[��¬½Ä-¬�ºný-¬ ¯
¤���� ¸ ¤�¥�£�¶[¬$�%����¬½Ä-¬²¥��� T0=����¬$£�¤�¢�¶pý-¤�¤J¥�ýE�§£Jª���º� ¨��¤
�1¥�ýN¦½¦l¡Æý-¤�¢1�H¥���¤�¤��!0=����¬¨�� $©ný-º�¤���¤.�§£����¤���°C³­ý-£�¦$¬¨����¤	¤���µ½º�¬]¢1��¤/��¢1��¤�¥)¦½µ¨º�¤���¡�¡�¥����²��¤�¬¨¦�	� ¨�§µ¨º���¤�¥���k�¬$ ¨þN°JÄ-¤�¥��� $£�¤�¢ ý-£�ª�©� $��¤�¢1��¤
�¥����Q�§£�° ©H°)¡ÆýN¥���¤c¥��� 4��¤�¬¨�� $¤���¤+0=þN¢p��¶)©���¤J@N¬$��¢p¬T�­�� ¨¥
��£�¤�¥J¥����§¦4 ¨�§¥�£$�§���� $¬i¥����?k�	ný-¤�¤�£�¤�¢ý-°�³­ý-£�¦$¬¨����¤ ¯ ¤��§¦$ºný-¡�©�¦$��¤�¥)¥��� �k�	ný-¤�¤�£�¤�¢1¦��§£�ª���º� $£�¤�¢0��þN¤�¥���¤�¦½ý-¬¨þN ¨��¤.	ný- ½ý-¡�¡���¡n¢1�§¦¨µ¨ºný-¡è�¬¨��¬��¹¥���� ý-£�¦$ ¨����µ½º���¤�¥¼¡�þN¶Ný-¡��[0ÊýN¥�£�¤�¢1��¤¼©��� ¨����¬�¦¨¬¨��¡�¡���¤
�n£�° ¦¨µ¨º�¤���¡�¡Dý-£�ª�k�¬$ ¨þN°�¦�	���¬��/��¤=�§£ ¨�/ý-¢p���� ¨��¤ ¯ ¸ ¤¼¥��� ¨��¶[¬¨�� 6à�Ä-º��4�§£¼¥���¤&k�	ný-¤�¤�£�¤�¢1¦½ý-¤�¦¨µ½º�¡%��¦¨¦¨��¤Ç¥��� �³­ý-£�¦$¬¨����¤��	¦¨��¤�¥I�`�� ½ý+�°)��¶[¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤jý-¤�¢1��©� ½ýNµ¨º�¬���¥����	¥����	º�þ�µ½º�ª� ¨�hÑ�£���¤�¬¨��¤hk�¬$ ¨þN°�¦½µ¨º/�Fý-¤�¶�£�¤�¢1��¤:	�£�#��� $¤ ¯

ï ð6��¡KÛ�«�þn�²�� �ò¹��°7	N±n��º�¡�¬­¥����G£D�� ��i��¤�¥�£�¤�¢7�1þN¤.l�ý-¤�¬½ý-¡�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤
�n£�°é¥����!0ÊýN¥��§¦$¬$ P@N°��ª��� D¥����L�`�� ½ý-°)��¶�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤02$���²����¡�¦D��°�©�°)¶[ ¨����¦W�1þN¤ � µ�°s�§£� �£D�� Wª���¢p£�¤�¢c�§£�¦$¬¨��¡�¡���¤ ¯
Ìl��¤���¢1�Ql�ý-¤�¬½ý-¡�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤8¢p ¨þKa1�� ��·ýE	nýE�§��¬½Ä-¬���¥����­��¤�¥��� D«l¡Æý-¬��§���� $£�¤�¢ £�¤�¶� $��¬$��¦½µ¨ºJ¦$��¤�¥
�¢p¡�����µ¨º���¤�¦¨µ¨º�¡�����ap¡���µ½ºÔ¢p¡�þN©ný-¡��Kk�¬$ ¨þN°�¦¨µ¨º��iý-¤�¶[£�¤�¢1��¤ký-£�¦ ¯
×�t4Þ¡Ý���àeÚ�ÙP��Ù [
�bÛ��>ÜÖ��Ù �bÛ�Ú;Ý�u_Q¨ØÍÙGO>ÙP�LQ�Þ4Ý�[�ØZYÍÞ ��Ý��



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� � Í

»
¼�o�¼½¾ 9FxlÅ�ÉµÉ)ÈµÉµÊWæ\yW@�@#æ-A=@;Ê�ÈµÉ�ÊÉBU@�@!46587:9}ÃhÄ6@´@�åKæL@n@»BU@¿æ�¿mÀ®ÁtÂ¾æ
¸ ¤�����¤���°ô¾�«iÀ�®È¦$��¤�¥8¥�����£D�� ¨¦¨þN $¢p£�¤�¢1¦¨¦P	ný-¤�¤�£�¤�¢1��¤�ª��� ­¥�������¤�¬¨�� $¤��<0=þN¢p��¶c£�¤�¥c¥�����®�£�¦W�¢�ý-¤�¢1¦¨¬$ ¨����©¹�� �¢1��¬$ ¨��¤�¤�¬��n¥���¤�¤»¥����2k�	ný-¤�¤�£�¤�¢1¦��1�� ¨¦½þN $¢p£�¤�¢c¥���  ¸ ´H��l= ¨����©��� HºnÄ-¤�¢p¬��1þN¤Ô¥��� ®� $¬Ê¥��� a�§£·¬$ ¨����©¹��¤�¥���¤[0=þN¢p��¶�ý-© ¯ ¾F�� Ê¥����4°�����¦$¬¨��¤í�HþN°7	�þN¤���¤�¬¨��¤K�­�� ¨¥20�£"l�l�0w°)��¬ ��¯ã� £©���¤�£�¬��§¬��A�iÄ-º� ¨��¤�¥G0�£m¤ck���l= ¨����©��� 4����¤���k�	ný-¤�¤�£�¤�¢4�1þN¤ ¹ ¯ Ð<£ä©���¤J@N¬$��¢1��¤$ï ð���¡KÛñ¤`ý-¬½ýeò ¯ ¹ ¯ Ð<£¦¨��¤�¥8¤���µ¨º�¬�ý-° «lº ¸ ��³²£�¦��1�� Wª���¢p©ný- H£�¤�¥8°4��¦¨¦¨��¤�ý-£�¦ ��¯ã� £��� ��/��£�¢p¬��²�� ¨¥���¤ ¯ ¤��� �¾]«²À�®¦½þN¡�¡;�'�i��� ¸ ´H��³­Ä-¤�¶1�J°)��¬K0�£m¤<kk©¹��¬$ ¨����©���¤
�a�§£� �£D�� ¨¦¨þN $¢p£�¤�¢�¢1��¤/��¢p¬z¤nýNµ½º·ï ð6��¡KÛñÌD¦$¬.òF����¤à6��¬��§¬¨����¡U�n¥�ýN¦�ý-£�ª
á ¯ Ð]®�ý-£�¦$¢1��¡���¢p¬H��¦¨¬ ¯
¾F�� J¥���¤ä¾{ý-¡�¡H¶[¡�����¤���  ¤6�Y#��� ¨��¤$���'�­��¦¨µ¨º���¤·Ìl��¤�¢�ý-¤�¢1¦W�	£�¤�¥L®H£�¦$¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢Â£�¤�¥¶[¡�����¤��� �£D�� $¡�£�¦$¬$¡�����¦$¬$£�¤�¢��­���cº�����  ¦¨��¤�¥h0���¤��/ý- $ ¨��¢p¡��� )¢1�§����¢p¤���¬ ¯ ¤6���c¾�£�¤�¶[¬$��þN¤�¦��²����¦¨�c©��%� $£�º�¬»ý-£�ª)����¤���° ´!	¹�� ½ý-¬$��þN¤�¦��1�� ¨¦¨¬½Ä- $¶1�� �ý-¡�¦� H��¢p¡��� ��­¥��� �¥����"¤6�Y#��� ¨��¤$�&�'�­��¦¨µ½º���¤È����¤��� 

 ��%ªe�� ¨��¤$�j£�¤�¥ ¥��� �®H£�¦¨¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢e�§£� Ô®�¤�¦$¬¨��£��� $£�¤�¢L����¤��§¦(lÊ ½ý-¤�¦$��¦$¬¨þN ¨¦Ô©¹��¤�£�¬��§¬ ¯
¤6£� ¨µ½ºw¥�����³F�§¦¨µ½ºný-¡�¬$£�¤�¢zý-¡�¦²_©
 ��»R» À���S �­� �#À�� ü�����ap¬D¢1��¤ný-£w¦¨þn������¡1k�¬$ ¨þN°�¥�£� ¨µ¨ºc¥���¤.l= ½ý-¤�¦¨��¦W�¬¨þN ��f�­���	¤J@N¬$��¢8��¦$¬��n£�° ¥����	¢1�%ªeþN ¨¥��� $¬¨�Gk�	ný-¤�¤�£�¤�¢���©¹�� �����¤��� `®H£�¦$¢�ý-¤�¢1¦¨¡ÆýN¦$¬�ý-£�ªe ¨�§µ¨º�¬<�§£�� $ºný-¡�¬¨��¤ ¯ ¤�ý-©����¹¶Ný-¤�¤�¥����6 ���µ¨¶[¢1��¶1þ^	$	¹��¡�¬¨�[k�	ný-¤�¤�£�¤�¢G�§£�°Ò´!	��� ½ý-¬$��þN¤�¦��1�� ¨¦$¬½Ä- $¶1�� H¥�£� ¨µ½º����¤���¤�k�	ný-¤�¤�£�¤�¢1¦$¬¨����¡��� &2Y£�¦¨¬$���� $¬�£�¤�¥�¦¨þN°)��¬�¥����·®�£�¦$¢�ý-¤�¢1¦¨¦P	ný-¤�¤�£�¤�¢J¢1�� ¨��¢1��¡�¬��²�� ¨¥���¤ ¯
¤6���·³F��¤�£�¬��§£�¤�¢c����¤��§¦Ql= ½ý-¤�¦$��¦¨¬¨þN ¨¦�ý-¡�¦!k�¬¨��¡�¡�¢p¡����§¥�©��§¥���£�¬¨��¬���¥�ýN¦¨¦H¥��� Q9ä��¥��� ¨¦¨¬½ý-¤�¥�¥��§¦

lÊ ½ý-¤�¦$��¦$¬¨þN ¨¦­¦¨þ	¢1�� ¨��¢1��¡�¬��­�� ¨¥
��¥�ýN¦¨¦i¥��� Qk�	ný-¤�¤�£�¤�¢1¦½ý-©�ªKý-¡�¡
�'�­��¦¨µ¨º���¤$Ìl��¤��l£�¤�¥c®H£�¦¨¢�ý-¤�¢1¦W�¦P	ný-¤�¤�£�¤�¢?��©¹�� ]¥���°zl= ½ý-¤�¦$��¦$¬¨þN ]¡�����¢p¬ ¯�� £� �®�£�ªe ¨�§µ¨º�¬¨�� $ºný-¡�¬$£�¤�¢	¥��� F ���¢1��¡�£�¤�¢�°	£�¦¨¦]¥����§¦¨�� 
k�	ný-¤�¤�£�¤�¢1¦½ý-©�ªKý-¡�¡¹����¤���¢1��£DþN¡�¬l©���¬$ ½ý-¢1��¤
�1©�����°�þ[¥��� $¤���¤��w�­J:ð � � ¼ �� ���¢p¡��� $¤w����¤���¢1�­º�£�¤�¥��� $¬°1£ ¯ ¤�����£D�� $¡�£�¦$¬$¡�����¦$¬$£�¤�¢�©��� ¨�§µ¨º�¤���¬ ¦$��µ¨º"ý-¡�¦�«l ¨þ�¥�£�¶[¬	ý-£�¦2k�	ný-¤�¤�£�¤�¢1¦½ý-©�ªKý-¡�¡4£�¤�¥Ç®�£�¦W�¢�ý-¤�¢1¦½¦$¬$ ¨þN°É£�¤�¥2�­�� ¨¥c�1þN¡�¡,�1þN°_lÊ ½ý-¤�¦$��¦$¬¨þN ���¤29qÄ- $°��D£�°)¢1���Fý-¤�¥���¡�¬ ¯ ®H£�¦�¥����§¦¨��°�À6 $£�¤�¥°	£�¦¨¦z����¤��wý-£�¦$ ¨����µ½º���¤�¥��69âÄ- $°��/ý-©�ªe£�º� [��©¹��  ¥�ýN¦zÀ���ºnÄ-£�¦½�J¢1���FÄ-º� $¡�����¦$¬¨��¬K�²�� ¨¥���¤
�]¥����
�§£�°�����¦¨¬H¥���¤�¡���°)��¬$���� ¨��¤�¥���¤¼¾ný-¶�¬¨þN H©¹���=¥��� �³F��¤�£�¬��§£�¤�¢8����¤��§¦Q0���¤��/ý- $ ¨��¢p¡��� ¨¦6¥�ý- ¨¦$¬¨��¡�¡�¬ ¯

®�©�©���¡�¥�£�¤�¢ ��¯ ¸
Í�Û$0=��¤��/ý- $ ¨��¢p¡��� "��®Gð%D�á-Ã
¤��� Fº����� ²©���¤�£�¬��§¬¨�< ���¢p¡��� �ï-��®Gð%D�á-Ã�ò
�1�� $¢p¡�����µ¨º�¬�¥����" ���µ¨¶[¶1þ^	$	�¡�£�¤�¢)¢1��¢1��¤"¸ ¯ ¹<£ £�¤�¥¦½þ¼©¹��¤J@N¬$��¢p¬�°Jý-¤á����¤���¤ek�	ný-¤�¤�£�¤�¢1¦$¬¨����¡��� ={� 1Ð��W ¦D»��¤á®�©�©���¡�¥�£�¤�¢ ��¯ ¸
Í;§I�]£�°ø¥�����®�£�¦W�¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢	ý-£�ª�¥����F¢1������¤�¦¨µ¨º�¬¨��¤«¹ ¯ Ð<£ ����¤$�§£�¦$¬¨��¡�¡���¤ ¯ ¤6���i°Jý\H[��°Jý-¡��d£D�� $¡�£�¦$¬$¡�����¦¨¬$£�¤�¢©���¬$ ½Ä-¢p¬	ª���  ¥����§¦¨�§¦zà���¬��§¬¨����¡{d��[� ��¥áI[� �´f�7}|´'�� �Ùx h '����²!}��¥����cý-¡�¦49qÄ- $°��.��©¹��  ¥�ýN¦

k�´H�ÂÈwÀ���ºnÄ-£�¦¨�`£�¤�¥�¥�����«l¡Æý-¬$��¤���ý-©�¢1�%ª���º� $¬��­�� ¨¥ ¯
»
¼�o�¼½» 9FxlÅ�ÉµÉ)ÈµÉµÊWæ\yW@�@#æ-A=@;Ê�ÈµÉ�ÊÉBU@�æ7¿mÀ®ÁtÂ¾æ
¤6���+0=����¦$¬$£�¤�¢1¦½ý-£�ªe¤ný-º�°���¥���  ��¤�¬¨�� $¤���¤X0=þN¢p��¶"����¤��§¦ ¾]«²À�®6¦´ï ð���¡KÛ�«�þ��i�� �òi¡ÆÄN¦¨¦$¬z¦$��µ¨ºmý-©��¦½µ¨ºnÄ-¬��/��¤Ç¥�£� ¨µ¨ºÇ¥����z¾�þN $°���¡W~ hÛ��|#- 
 |^�]�¹¥���� ¥����[0Ê����¦$¬$£�¤�¢D~ôý-¡�¦6¥�ýN¦�©�°)¡ÆýN¥���¤k¥��� 



Ã'á â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

��¤�¬¨�� $¤���¤!�HþN°7	�þN¤���¤�¬¨��¤�°)��¬H¥��� `À��§¦½ý-°�¬$¶pýE	nýE�§��¬½Ä-¬{��©����=¥��� ?k�	ný-¤�¤�£�¤�¢I-É£�¤�¥(9Ç�§µ¨º��¦¨��¡èªe ¨�hÑ�£���¤$�7�Ç¥�ý- ¨¦¨¬¨��¡�¡�¬ ¯ ¤`ýJ¥����7k�	ný-¤�¤�£�¤�¢®Ñ�£nýN¥� ½ý-¬$��¦¨µ½ºÇ����¤�¢1��º�¬��f�1�� ¨¦$£�µ½º���¤wó6�� ¨¦$¬¨��¡�¡��� ��¥�����£D�� ¨¦½þN $¢p£�¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢=�i����¬¨�� 2�§£Ð¦¨��¤�¶1��¤ ¯ ®H¤�¥��� ¨�� ¨¦¨����¬¨¦ ��¦$¬	°Jý-¤j©��§¦$¬$ ¨��©�¬���¥�����0=þ-�¢p��¶�°)��¬F��°)°��� FºJ@Nº��� ¨��¤�l�ý-¶[¬Wª� ¨�hÑ�£���¤$�/��¤�¡Æý-£�ªe��¤+�§£8¡ÆýN¦¨¦¨��¤
���iýN¦­¥����"0=����¦$¬$£�¤�¢1¦½ý-£�ªe¤ný-º�°���� $ºJ@Nº�¬ ¯ ¤6���·®H¤�¦½µ¨ºný-£�¡���µ¨º�¶1����¬�¥����§¦¨�� H¾nþN $°���¡�¥�ý- Wª]¤���µ¨º�¬�¥�ý- ���©��� �º���¤/�i��¢J¬½Ä-£�¦¨µ½º���¤
�n¥�ýN¦¨¦¥����©�·ýE	nýE�§��¬½Ä-¬l£�¤�¥z®H¤$�dý-º�¡�¥��� ]��¤�¬¨�� $¤���¤��HþN°7	�þN¤���¤�¬¨��¤J¤���µ¨º�¬W	ný-£�¦½µ¨ºný-¡���¦$���� $©ný- 4¦¨��¤�¥�£�¤�¥¥����<0=����¦$¬$£�¤�¢1¦ ý-£�ª�¤ný-º�°�� ý-£�a1�� ¨¥���°��1þN¤�¥��� �«l ¨þN¢p ½ý-°)°)���� $£�¤�¢c£�¤�¥�¥��� H«l¡Æý-¬��§���� $£�¤�¢w¥��� 
0=þN¢p��¶»��° ¾]«²À`® ý-©�ºnÄ-¤�¢p¬ ¯ ¤`ý-º��� `¢p ¨���èª�¬�°Jý-¤Çý-£�ª²º���£� $��¦¨¬$��¦¨µ¨º��7����¬$º�þ�¥���¤=�§£� ���µ½¶f��£�°����¤��H®�©�¦¨µ½ºnÄ-¬��§£�¤�¢ ¥��� �0=����¦$¬$£�¤�¢1¦½ý-£�ªe¤ný-º�°����§£c�� $ºný-¡�¬¨��¤ ¯ ¸ °�¾ný-¡�¡��6¥��� 4º����� V�1�� ��i��¤�¥���¬¨��¤¾]«²À�®6¦­¥��� �£��� $¬¨�IH[�bÌ8 �����º�� Õ+Ô �� $ºnÄ-¡�¬­°Jý-¤�����¤��`®H©�¦¨µ½ºnÄ-¬��§£�¤�¢J¥�£� ¨µ¨º»¥���¤���� � » À�� hL�KJ À��_&º�»e��
 ï »c� � ¯ ï ð6��¡KÛñÌD¦$¬4ò
¾a�� F¥����6®H©�¦¨µ½ºnÄ-¬��§£�¤�¢�¥��� ²°Jý\H���°Jý-¡���¤�³F��¡ÆýN¦$¬$£�¤�¢)����¤��§¦i¾]«²À`®�¦��1þN°gl�ú,	«ð1ºl£ � á�á�Ì��° º����� ­©��§¦¨µ¨º� $����©���¤���¤�l��§¦$¬¨¦.ú�¦$¬¨��° ¢p��¤�¢1��¤»ý-¡�¦GÌDµ¨¶�¥�ý-¬¨��¤»����¤=Û
� k��²£�¤�¥�k�¤��� H®"� ®�¤�¦$¬¨��£��� $£�¤�¢�Û}¸�á�á��W¸ � á]��ó��A��Ã'áA� ¥��� �º�0=³F¦
� 0;£�¤ck¹Û|¸�á�á]��ó��A��Ã'áA�é¥��� �º�0=³F¦
� 0Êþ�µ/ý-¡Ê³i£�¦­£�¤�¥���¤�¬¨�� $¤��4 ���¢p��¦$¬¨�� /Û�Ã'á]��ó��A�W¹�áA�ô¥��� 1º�0=³F¦

¤6���§¦¨��9Ç�� $¬¨�Fª��� D����¤�°Jý\H���°Jý-¡�¢p ¨þKa1�§¦µ¤��§¦$��¢p¤)©�����º�þNº��� iÀ��§¦¨µ½º/�­��¤�¥���¢p¶1����¬F¦$��¤�¥7�i����¬V��©¹�� ¥��� zà�þN $°Jý-¡�©���¡ÆýN¦$¬$£�¤�¢J�lý-©¹�� z¥����+ H�/ý-¡���¦$���� $£�¤�¢¼¦¨��¡�©�¦$¬z����¤���  ¦½þN¡�µ¨º���¤ �HþN¤N±�¢p£� ½ý-¬$��þN¤á¦¨þN¡�¡¤���µ¨º�¬Fý-¤c¥��� �k�¬$ ¨þN°7�§£�ªe£�º� i¦¨µ½º�����¬¨�� $¤w°2��¦¨¦¨��¤ ¯ ¤����§¦Dª���º� $¬T�§£w����¤��� 4¢1�§¦½µ¨ºnÄ-¬��§¬¨��¤c°Jý\H[��°Jý+�¡���¤(0=����¦¨¬$£�¤�¢1¦½ý-£�ª�¤ný-º�°��4�1þN¤~¸
DF9 ª��� �¥����`��¤�¬¨�� $¤���£D�� ¨¦¨þN $¢p£�¤�¢1¦½¦�	ný-¤�¤�£�¤�¢ ¯
©H° ¥����»®�¤�ª�þN ¨¥��� $£�¤�¢1��¤q¢1��°JÄXa³ï ð6��¡KÛ�«�þ��²�� �ò�£�¤�¥ ï ð6��¡KÛñ¤`ý-¬½ýÍò<�§£ �� Wª���¡�¡���¤
���­�� ¨¥ ����¤à6��¬��§¬¨����¡¹©���¤J@N¬$��¢p¬���¥�ýN¦F����¤���¤c°Jý\H���°Jý-¡���¤�®�£�¦$¢�ý-¤�¢1¦¨¦$¬$ ¨þN°r�1þN¤�Í]®q©¹���)¸ ¯ È<£È¡����%ª��� $¬ ¯ ®H¡�¦

Ìl��¤�¢�ý-¤�¢1¦¨¦P	ný-¤�¤�£�¤�¢w¥�����¤���¤»¥�����Ð<£[��¥����?�1þN° «lº ¸ ��³i£�¦­°)��¬Hý-£�¦$ ¨����µ¨º���¤�¥��� "0=����¦$¬$£�¤�¢G�§£� 
£D�� Wª���¢p£�¤�¢Ô¢1�§¦$¬¨��¡�¡�¬c�i�� ¨¥���¤ ¯ ¤��� ·¾���º�¡���  ¥��� �®H£�¦¨¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢�¦¨þN¡�¡D¦¨��¡�©�¦$¬�©¹���D����¤���°¦¨µ½º�¤���¡�¡���¤Â¢p ¨þKa1��¤`0ÊýN¦$¬>�²�§µ½º�¦¨��¡Ù2W�§¥��� ��/����¬ £�¤�¬¨�� oÐA� ¡�����¢1��¤"£�¤�¥"¥���� £D�� $¡�£�¦$¬$¡�����¦¨¬$£�¤�¢�¢1�%� $��¤�¢z¦¨����¤ ¯ ¤6���§¦¨��³i�§¥���¤�¢p£�¤�¢1��¤6���� ¨¥���¤8©����{����¤���°g0���¤��/ý- $ ¨��¢p¡��� ��§£c����¤��� l£D�� $¡�£�¦$¬$¡�����¦$¬$£�¤�¢
�1þN¤�µ/ý ¯ ¸
ÍF9 ª���º� ¨��¤8£�¤�¥c�� WªeþN ¨¥��� $¤�¥�ý-º��� ­¥�����³F��¤�£�¬��§£�¤�¢�����¤��§¦�k[µ¨ºný-¡�¬$ ¨��¢p¡��� W��à6��¬��§¬¨����¡�¦��¥��§¦¨¦¨��¤�¾�£�¤�¶�¬$��þN¤�¦��i����¦¨�·��° ªeþN¡�¢1��¤�¥���¤Ô�� $¡ÆÄ-£�¬¨�� $¬!�­�� ¨¥ ¯
x=� �Wópô ý 3 � * þ � ý �a� ý�þ
¤6���4	� $��¤$�§�%	�����¡�¡��z®� $©¹����¬¨¦P�²����¦¨� ����¤��§¦ck[µ¨ºný-¡�¬$ ¨��¢p¡��� ¨¦�©nýN¦$���� $¬`ý-£�ª²¥��� 6¶1þN¤�¬$ ¨þN¡�¡����� $¬¨��¤tÌl¤��� W�¢p���§¦�	�����µ¨º��� $£�¤�¢	��¤J����¤��� �k�	�£�¡�� ¯ �»��¬D����¤��� 4¾� ¨�hÑ�£���¤$���1þN¤J����¤���¢1��¤Jº�£�¤�¥��� $¬4¶Nó!���­�� ¨¥7��©¹�� 
k[µ¨ºný-¡�¬¨�� F¥�����Ìl¤��� $¢p���/ý-£�ª�¤ný-º�°��6£�¤�¥���®H©�¢�ý-©��H����¤��� Qk�	�£�¡��Q�1þN¤c����¤���°r ���¢1��¡�©ný-£�¦$¬¨����¤w¢1�%�¦$¬¨��£��� $¬ ¯ ¤6������¡���¶[¬$ $��¦¨µ½º���¤ Ìl��¢1��¤�¦¨µ½ºný+ª�¬¨��¤8����¤��� D��¥��/ý-¡���¤�¡Æý-¤�¢1��¤�k�	�£�¡��­¡ÆýN¦¨¦¨��¤�¦$��µ½ºwý-£�¦D¥���¤
�¼ý\H,�i��¡�¡è�YÀ6¡�����µ¨º�£�¤�¢1��¤�º��� $¡�����¬¨��¤»£�¤�¥�¥�£� ¨µ¨º�¥�����ªeþN¡�¢1��¤�¥���¤»¾�þN $°���¡�¤Ô©��§¦¨µ¨º� ¨����©���¤=Û

*Ûh O |  /� ! h �I  
 � { ��¯ã� §
³C��¦$¬	¥����+k�¬½Ä- $¶1�c¥��§¦·��¤�¥�£$�§���� $¬¨��¤X��ý-¢p¤���¬Wª���¡�¥��§¦	©¹���4ªe�§¦$¬¨�� 49ä��¤�¥�£�¤�¢1¦��dý-º�¡i¤
�Ê«��� $°��/ý+�©���¡���¬½Ä-¬¨¦$¶1þN¤�¦$¬½ý-¤�¬¨�8O | £�¤�¥8k�¬$ ¨þN° ¸ ¥�£� ¨µ¨ºm¥����Dk�	�£�¡�� ¯ ¤����w¢1�§¦�	�����µ¨º��� $¬¨�´Ìl¤��� $¢p���+9 ��¦$¬
	� ¨þ^	�þN $¬$��þN¤ný-¡f�§£�  ¸ ¤�¥�£�¶[¬$�%�[��¬½Ä-¬�0»£�¤�¥w¥���° É�£nýN¥� ½ý-¬­¥��§¦�k�¬$ ¨þN°��§¦ ¸ ¯ ¤6£� ¨µ¨º8����¤���¤wº�þNº���¤
×�ÖU�a�f�t]I�I�����A�E�F�f�k`����Ã���.YZ[�ØQ�F�f�t�I���Ã���



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� ÃV¸

k�¬$ ¨þN°�ü�£�¦½¦�¶pý-¤�¤c°Jý-¤��[����¡|Ìl¤��� $¢p���`��¤�¥��� !k�	�£�¡��·¦P	¹����µ½º��� $¤
��ý-£�ª]¥��� �ý-¤�¥��� ¨��¤�k[����¬¨�`¥�ý- Wª¥�ýN¦��¼ý-¢p¤���¬Wª���¡�¥c����¤���¤8¶[ $��¬$��¦¨µ¨º���¤�«D£�¤�¶�¬F¤���µ¨º�¬���©¹�� ¨¦½µ¨º� ¨����¬¨��¤
��¤nÄ-°)¡���µ½º�¥���¤Dk�Ä-¬$¬$��¢p£�¤�¢1¦$�
�i�� $¬�¥��§¦Fª��� $ ¨þN°Jý-¢p¤���¬$��¦¨µ½º���¤=k�	�£�¡���¤�¶1�� $¤�¦ ¯
¤6£� ¨µ¨ºc����¤�����¤�¥��� $£�¤�¢	¥��§¦�k�¬$ ¨þN°�ü�£�¦½¦¨�§¦D��¤J¥��� �k�	�£�¡��Q�­�� ¨¥�����¤��?k�	ný-¤�¤�£�¤�¢ ��¤�¥�£$�§���� $¬��¥�����¤nýNµ¨ºJ¥��� T0Ê��¤$�/¦¨µ¨º���¤+ H��¢1��¡�¥��� �©� ¨¦½ýNµ¨º�����¤�¬$¢1��¢1��¤J¢1�� $��µ½º�¬¨��¬4��¦¨¬ ¯ ¸ ¥��/ý-¡���¦$���� $¬T�­�� ¨¥�����¤��

k�	�£�¡��`¥�ý- $¢1�§¦¨¬¨��¡�¡�¬�¥�£� ¨µ¨º�����¤��6 ¨����¤�� ¸ ¤�¥�£�¶[¬$�%�[��¬½Ä-¬i£�¤�¥8����¤���¤�k[�� $����¤��­��¥��� ¨¦$¬½ý-¤�¥ ¯ k[µ½ºný-¡�¬¨��¬°Jý-¤c����¤��"k�	ný-¤�¤�£�¤�¢¶- | ��©¹�� i¥����§¦¨�� �k�	�£�¡�������¤
��¦¨þ`��¦¨¬4¥��� �k�	ný-¤�¤�£�¤�¢1¦½ý-©�ª�ý-¡�¡¹��¤w¥��� �k�	�£�¡��ý-£�ªe¢1��¬¨����¡�¬]��¤�-K�d¥�ýN¦a��©¹�� �¥���°_9 ��¥��� ¨¦$¬½ý-¤�¥[ Âý-©�ªKÄ-¡�¡�¬�£�¤�¥�-kuwv^�A�d¥�ýN¦�¥���¤ ¸ ¤�¥�£�¶�¬$��þN¤�¦¨¬¨�� $°¥�ý- ¨¦¨¬¨��¡�¡�¬ ¯ ¤6���§¦¨�;k�	ný-¤�¤�£�¤�¢�-m��¤�¬¨¦�	� $��µ½º�¬]����¤���°g´�º�°�¦¨µ¨º���¤29ä��¥��� ¨¦¨¬½ý-¤�¥4 Ç©����p¢1��¢1��©���¤���¤
k�¬$ ¨þN° ¸ ¯ - hi-]|�qr-kuwv^��hi-�|L¥ �h� àhy¢% { ��¯ Ã�§
¤6���§¦¨�l¤6�Y#��� ¨��¤�¬$�Æý-¡�¢p¡�����µ¨º�£�¤�¢�©¹�§¦¨µ½º� ¨����©�¬�¥����²¥Nú�¤ný-°)��¦¨µ½º���¤sÌD��¢1��¤�¦¨µ¨ºný+ªe¬¨��¤z£�¤�¥�¥����T0�@p¦$£�¤�¢�� $¢p��©�¬�����¤���¤ �IH�	�þN¤���¤�¬$����¡�¡���¤�k�¬$ ¨þN°Jý-¤�¦$¬$����¢L©¹����°ýÌl��¤�¦¨µ½ºný-¡�¬¨��¤
��¥��� �©��§¦¨µ¨º� $����©���¤��­�� ¨¥¥�£� ¨µ½º

ö��U���\�'�J�,���Pz��=�# àh -]|¢ dW�Ö¥8z |J��� � f { ��¯ Ð;§

®H©�©���¡�¥�£�¤�¢ ��¯ ¹�á�ÛJ0
@p¦$£�¤�¢w¥��� G¤6�Y#��� ¨��¤�¬$�Æý-¡�¢p¡�����µ¨º�£�¤�¢&{ ��¯ Ã�§²ª��� �¥�ýN¦^Ìl��¤�¦½µ¨ºný-¡�¬¨��¤
Ìl��¤��6¦¨µ¨º�¤���¡�¡��ck�¬$ ¨þN°JÄ-¤�¥��� $£�¤�¢)�� Wª�þN¡�¢p¬;�­������¤w®�©�©���¡�¥�£�¤�¢ ��¯ ¹�á	¥�ý- $¢1�§¦$¬¨��¡�¡�¬F��° ³F�� ¨����µ½º

�{¯��  �R�iþ8¥��� <k�¬$ ¨þN° ¤�þ[µ¨º�ª�ýN¦¨¬H¡���¤��/ý- �°)��¬`¥���  � ����¬`¦$¬¨����¢p¬6£�¤�¥�¤�þ�µ½º»¤���µ½º�¬`¢1��¢1��¤k¥���¤ª��§¦$¬¨��¤�ÌD¤�¥��²�� $¬6¡  ¶1þN¤��1�� $¢p���� $¬ ¯
©�°Å¥����«Ìl��¢1��¤�¦¨µ½ºný+ª�¬¨��¤á¥��� �k�	�£�¡��Jª��� z����¤Âà6��¬��§¬¨����¡��§£"¤�£�¬��/��¤
��¢1��º�¬z°Jý-¤`�­����ª�þN¡�¢p¬

�1þN /Û�¤6���.k�	�£�¡�����¦$¬ ý-£�ª­¥��� 	����¤���¤`k[����¬¨��¥�£� ¨µ½ºh�'�i����k[µ¨ºný-¡�¬¨�� z��¤�¬>�²�§¥���  ¢1��¢1��¤"¥����RÌl��¤��¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢¼þ�¥��� 2��ýN¦¨¦½�z¢1�§¦¨µ¨ºný-¡�¬¨��¬	£�¤�¥jý-£�ª�¥��� 	ý-¤�¥��� ¨��¤`k[����¬¨�Jý-¤"¥�����®H£�¦¨¢�ý-¤�¢1¦W�¶1þN¤�¥���¤�¦ ý-¬¨þN ¨��¤"ý-¤�¢1�§¦¨µ¨º�¡�þp¦½¦¨��¤ ¯ k[µ¨º�¡�����ap¬·°Jý-¤k¥���¤¼þN©¹�� ¨��¤:k[µ¨ºný-¡�¬¨�� ���¤�®�©�©���¡�¥�£�¤�¢ ��¯ ¹N¸��©���¢p��¤�¤�¬·����¤:k�¬$ ¨þN°�ü�£�¦¨¦c�§£�°¢0�ýN¥���¤Ç¥��� �®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦ ý-¬¨þN ¨��¤
�=¥��� `¥�£� ¨µ¨ºÇ¥����Gk�	�£��¡��zº���¤�¥�£� ¨µ½ºj¢1��º�¬ ¯ ¤6��� ¸ ¤�¥�£�¶[¬$�%����¬½Ä-¬`©���¢p ¨��¤$�§¬�¥���¤&0ÊýN¥��§¦¨¬$ ¨þN°D�
�²þN©����4¥��� 2k[µ¨ºný-¡�¬$ ¨��¢p¡��� ����¤���¤qk[þN¤�¥��� Wª�ý-¡�¡H¥��� Jý-¡�¡�¢1��°�����¤���¤qk�	�£�¡���¤�¥��Y#��� ¨��¤�¬$�Æý-¡�¢p¡�����µ¨º�£�¤�¢á¥�ý- ¨¦¨¬¨��¡�¡�¬ ¯ ¤`ý¼¥����®Ìl��¤��£�¤�¥"®H£�¦¨¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢Çý-¡�¦�¶1þN¤�¦$¬½ý-¤�¬)ý-¤$�§£�¤���º�°���¤Â¦¨��¤�¥
�=°�£�¦½¦ ý-£�µ½º"¥���  ¸ ¤�¥�£�¶[¬$��þN¤�¦W�¬¨�� $°Á��¤Ç¾�þN $°���¡ ��¯ ÃÔ¶1þN¤�¦$¬½ý-¤�¬ ¦¨����¤ ¯ ¤`ý-º��� ·��¦$¬�ý-£�µ½º£� »¶1þN¤�¦$¬½ý-¤�¬	£�¤�¥Ç¥��� [k�¬$ ¨þN° ¥�£� ¨µ½º¥����4k�	�£�¡��`¦¨¬¨����¢p¬Fþ[¥��� FªKÄ-¡�¡�¬i��°)°��� ­¡���¤��/ý-  ¯ ¤6��� ¸ ¤�¥�£�¶�¬$��þN¤�¦½¦�	ný-¤�¤�£�¤�¢J¥��� �k�	�£�¡�����¦$¬­¥�ý-©����¢p¡�����µ½º»¥���°�k�	ný-¤�¤�£�¤�¢1¦½ý-©�ªKý-¡�¡��'�­��¦¨µ½º���¤7Ìl��¤��4£�¤�¥Ô®H£�¦$¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢ ¯



Ã'¹ â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

Vout

Vin

®H©�©���¡�¥�£�¤�¢ ��¯ ¹N¸pÛn«l $��¤$�§�%	�����¡�¡��� �®�£�ª�©ný-£»����¤��§¦!k[µ¨ºný-¡�¬$ ¨��¢p¡��� ¨¦
¸ ¦$¬²¥��� ²°Jý\H���°Jý-¡�� ¸ ¤�¥�£�¶[¬$��þN¤�¦¨¦$¬$ ¨þN° �� $ ¨����µ¨º�¬���¥��� ���©¹�� i����¤���¤+���§¦¨¦��­��¥��� ¨¦¨¬½ý-¤�¥w�� $°)��¬W�¬¨��¡�¬W�­�� ¨¥
���­�� ¨¥)¥��� µÌD��¤�¢�ý-¤�¢1¦¨¦¨µ¨ºný-¡�¬¨�� ;�­���§¥��� D¢1�'@E#�¤���¬D£�¤�¥)¥�����k�	�£�¡���¥�£� ¨µ¨ºw¥���¤)£�¤�¬¨�� ¨��¤

k[µ¨ºný-¡�¬¨�� !�'�­��¦¨µ¨º���¤���ýN¦½¦¨��£�¤�¥�®�£�¦$¢�ý-¤�¢�¶1þN¤�¬½ý-¶[¬$���� $¬ ¯ ¤`ý-©����
�1�� ½Ä-¤�¥��� $¬�¦¨��µ¨ºÔ¥����·«�þN¡�£�¤�¢¥��� ?k�	�£�¡����{£�¤�¥�¥�ý�¥����[k�	�£�¡��2�1�� ¨¦$£�µ½º�¬���¥��� ?k�¬$ ¨þN°JÄ-¤�¥��� $£�¤�¢���¤�¬$¢1��¢1��¤��§£��­�� $¶1��¤
�R�­�� ¨¥
Ìl¤��� $¢p���Ôý-£�¦)¥���°d�¼ý-¢p¤���¬Wªe��¡�¥áý-©�¢1��¢1��©���¤ ¯ ¤`ý-©¹���­©�¡�����©�¬�¥����Dk�¬$ ¨þN°) $��µ½º�¬$£�¤�¢Â©¹�§¦$¬¨��º���¤£�¤�¥k¥����z®H£�¦¨¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤&�i�� ¨¥���¤&�²����¬¨�� `¢1��¡ÆýN¥���¤ ¯ ¤6���Gk�	¹����µ½º��� $£�¤�¢Ô¥��� �Ìl¤��� W�¢p���6��°ô�� ¨¦$¬¨��¤ � ú�¶[¡�£�¦F£�¤�¥8®H©�¢�ý-©��6��°r�'�i����¬¨��¤��� $°G@N¢p¡���µ¨º�¬�����¤���¤8º�þNº���¤�9ä�� $¶[£�¤�¢1¦$¢p ½ýN¥ ¯³F���1þN �¥����Kk�	�£�¡��·��º� ¨��Ìl¤��� $¢p���zý-£�ªe¢1��©� ½ý-£�µ¨º�¬�ºný-¬�£�¤�¥�©���¢p��¤�¤���¤(���� ¨¥����fk�¬$ ¨þN° ý-£�¦H¥���¤®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤��§£Ô��¤�¬$¤���º�°���¤
�¤�²�� ¨¥���¤�¥����2k[µ¨ºný-¡�¬¨�� !�­���§¥��� H¢1�'@E#�¤���¬�£�¤�¥Ô����¤¤���£���  � ú[¶�¡�£�¦�¶Ný-¤�¤�©���¢p��¤�¤���¤ ¯
.c� *§< ò ü�� , � �+¥J3 f þ 3 � � �6ô � �
Ìl��¤X H��¢1��¡�©ný-£�¦¨¬¨����¤"ª��� z¥����w©��§¦¨µ½º� $����©¹��¤��8®�¤/�²��¤�¥�£�¤�¢j��¦$¬ ¥��� 7lµú�	`0�lGº�¸_· � Ð��4¥��� z¥����®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢ä°)��¬�����¤���°¦k�	ný-¤�¤�£�¤�¢1¦$¬¨����¡��� ¼£�¤�¥È¥���¤zk�	�£�¡���¤�¦¨¬$ ¨þN°§��©��� »����¤���°
���§¦¨¦��­��¥��� ¨¦$¬½ý-¤�¥ Õ.Õ °)��¦¨¦¨¬��²£�° ¥����k®�¤�¦$¬¨��£��� $£�¤�¢á¥��� �k�	�£�¡����§£ þ^	�¬$��°)���� ¨��¤ ¯ ®�¡�¦���¡���¶��¬$ ¨þN¤���¦¨µ½º��[k[µ¨ºný-¡�¬¨�� 6¥�����¤���¤(�k´<k[¾<ÌTlÊ¦ ¯
¤����?0=����¦¨¬$£�¤�¢z¥��§¦Fà6��¬��§¬¨����¡�¦F��¦$¬�	� $��¤$�§�%	�����¡�¡�¤�£� ��1þN¤8¥���¤8«]ý- ½ý-°���¬¨�� $¤Ô¥��� L�HþN°7	�þN¤���¤��¬¨��¤Âý-©�ºnÄ-¤�¢p��¢�Û�¥���  ¸ ¤�¥�£�¶[¬$�%����¬½Ä-¬	£�¤�¥:�¼ý\H[��°Jý-¡�¡ÆýN¦$¬ ¥��� Kk�	�£�¡�����¥��� �°Jý\H���°Jý-¡���¤Xk�¬$ ¨þN°z�©���¡ÆýN¦$¬$©ný- $¶1����¬4¥��� T�k´<k[¾)ÌVlÊ¦���¥���°�¦¨�� $����¡�¡���¤+k[µ¨º�����¤��­��¥��� ¨¦$¬½ý-¤�¥={�Ì;k, Õ�B §�¥��� U��þN¤�¥���¤�¦½ý+�¬¨þN ¨��¤�£�¤�¥8¤ný-¬��� $¡���µ¨º»¥���° «l¡Æý-¬$��¤���¤�¡Æýhú1þN£�¬��{¥�ýz¥����"0Ê����¬¨�� $©ný-º�¤���¤»¥����§¦¨��¤�º�þNº���¤�k�¬$ P@N°���¤¦$¬½ý-¤�¥�ºný-¡�¬¨��¤»°4��¦¨¦¨��¤ ¯
¸ ° óH��¤�©�¡���µ¨¶cý-£�ª�¥����H°Jý\H���°Jý-¡���®�£�¦$¢�ý-¤�¢1¦$¡ÆýN¦¨¬;�1þN¤�È·©���¦�¸�á]®q£�¤�¥c¥����H¶[£� ��/��¤Dk[µ¨ºný-¡�¬W�

�/����¬¨��¤Ò±n��¡H¥����D9jý-º�¡�¥��� ��k´<k[¾)ÌVlÊ¦cý-£�ª`¥���¤el�ú,	3k���Ã#È­È­D�¤�¨ ï©k���Ã#È­È­Deò��l¥��� J¥����Ô®H£�¦W�¢�ý-¤�¢1¦$¡ÆýN¦$¬`¦¨��¡�©�¦¨¬�ý-¡�¦m¤`ý-£��� ¨¦$¬$ ¨þN° ¦¨µ¨ºný-¡�¬¨��¤k¶A@N¤�¤�¬¨�hÕPb ¯ ¤6�� �¢1�� $��¤�¢1�[9 ��¥��� ¨¦$¬½ý-¤�¥��1þN¤¼µ/ý ¯
¸�á�°¶F ��° ¢1�§¦¨µ¨ºný-¡�¬¨��¬¨��¤ � £�¦¨¬½ý-¤�¥6�'�­��¦¨µ¨º���¤®¤6 ½ý-��¤�£�¤�¥Dk[þN£� ¨µ§�!�­�� ¨¥wª��� ­¥�����º�þNº���¤(k�¬$ P@-�°�����©���¤�¦¨þ)©���¤J@N¬$��¢p¬��­��������¤��[k[µ¨ºný-¡�¬��/����¬6��°¿³F�� ¨����µ½º��1þN¤7á ¯ ¸�O=¦�ª��� �¥����·º�þNº���¾� ¨�hÑ�£���¤$�¥��§¦Q ���¢p¡��� ¨¦ ¯
¾a�� �¥����<9jý-º�¡�¥��� H®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦ ý-¬¨þN ¨��¤»��¦$¬��1þN 6ý-¡�¡���°¿¥��� GÌ;k, _�1þN¤Ô³F�§¥���£�¬$£�¤�¢ ¯

¤`ýN¦�����¤�ªKýNµ¨º�¦$¬¨�7Ìl ¨¦½ý-¬��/¦¨µ½ºný-¡�¬$©���¡�¥áª��� �����¤���¤á ¨�/ý-¡���¤r��þN¤�¥���¤�¦½ý-¬¨þN J��¦¨¬J¥������·ýE	nýE�§��¬½Ä-¬J��¤
×>× Ù [X\+Ú	^«ª,¬®­>¯\¬°­V±U­>¬U²Y¬U³N´�±
×�M Ù°µ
YZQ«¶+Û�Ú¨Ù [
�>·[Ù®¸;Ù4Þ �cQ«¶-ÙtO>Ù �cQ�ÙPOW��Ù ORQ¸O��bÛÃ[eÞ4Ù
×��°¹tQ¨ÙG�LQ �R��Ú�Ù ��ÙlV�Ù4Ú¨Û�O��cYX[Z\LQEO��W��ÙPO>ÙP[>��ÚEQ�ÞÂSmß�Ú�ÙPQE[eÙÂ�<Û�ÚEO�Ø�Ù �W\+Ù4àZYeÚEO���ÙTºmÛ�u_QE�^Û�ÚEO��R��Ý��



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� Ã �

k[�� $����°)��¬J����¤���°d9ä��¥��� ¨¦¨¬½ý-¤�¥ ¯ ³F��¤�£�¬��§¬J°Jý-¤+��þN¤�¥���¤�¦½ý-¬¨þN ¨��¤3�§£� wÀ6¡ÆÄ-¬$¬$£�¤�¢j¥��� J®�£�¦W�¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢J�^�­�� ¨¥Kk�	ný-¤�¤�£�¤�¢1¦$ ½ý-£�¦¨µ½º���¤G�§£Kk�¬$ ¨þN°�¥�£� ¨µ¨ºz¥���¤(�HþN¤�¥���¤�¦½ý-¬¨þN  ¯ ¤��� �Ì;k, ¡���°)��¬$���� $¬)¥�ý-°)��¬ ¤nýNµ¨ºm¥���°å´�º�°�¦¨µ¨º���¤LÀ��§¦¨��¬��c¥���¤Xk�¬$ ¨þN°D��°)��¬z¥���°Å����¤:�HþN¤�¥���¤�¦½ý-¬¨þN 
0�ýN¥�£�¤�¢äý-£�ª�¤���º�°���¤qþ[¥��� �ý-©�¢1��©¹��¤q¶pý-¤�¤
�­ý-¡�¦¨þÐ¥����kÀ`�§¦¨µ¨º��­��¤�¥���¢p¶1����¬��­°)��¬�¥��� ��� 8ý-£�ª
k�	ný-¤�¤�£�¤�¢1¦½Ä-¤�¥��� $£�¤�¢1��¤¼ ¨�/ý-¢p���� $¬ ¯
®�©�¦¨µ¨º�¡�����a1��¤�¥ä��¦$¬G�§£ä©¹��°��� $¶1��¤
�²¥�ýN¦¨¦�°)��¬J¥��� wº���£�¬$��¢1��¤el��§µ¨º�¤�þN¡�þN¢p���!�HþN¤�¥���¤�¦½ý-¬¨þ-� ¨��¤q°)��¬���¤�¬¨¦�	� ¨�§µ¨º���¤�¥���°öÌ;k, £�¤�¥ �·ýE	nýE�§��¬½Ä-¬�¤���µ½º�¬ÔþNº�¤����i����¬¨�� ¨�§¦��1�� Wª���¢p©ný- �¦$��¤�¥ ¯

l�ý-¤�¬½ý-¡�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤Éºný-©¹��¤â����¤��ký-£�¦$ ¨����µ¨º���¤�¥��!�·ýE	nýE�§��¬½Ä-¬���ý-©��� c����¤���¤³Ì;k, ¢�1þN¤¯Ð�á©���¦�¸�á�á�°¶F ¯ �`�� ½ý-°)��¶[¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤Ç©��§¦$��¬��/��¤¼����¤���¤��i�§¦¨��¤�¬$¡���µ½ºÇ¢1�� $��¤�¢1�� ¨��¤tÌ;k, 2�¹ý-©��� ý-£�µ½ºä����¤��8¢1�� $��¤�¢1�� ¨�I�·ýE	nýE�§��¬½Ä-¬ ¯ ¤6����®H¤�ª�þN ¨¥��� $£�¤�¢1��¤ ý-¤á¥�����®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤¤nýNµ½º9ï-0�lGº�¸_· � Ð;ò6¦$��¤�¥�ö �G¢ ¯ÁI[� I+|�¢<»�¼ v »�¼w£�¤�¥y� ±ø�_¬ d����p¢<»>¼ v »>¼�f ¯ ¤`ý-º��� 8°4��¦½¦¨��¤
l�ý-¤�¬½ý-¡�¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤k°)��¬­¶[¡�����¤���°ÎÌ;k, É©���¤�£�¬��§¬Q�i�� ¨¥���¤ ¯
t�� * ý T{�

®�©�©���¡�¥�£�¤�¢ ��¯ ¹�¹�Ûfk[µ¨ºný-¡�¬�	�¡Æý-¤»¥��§¦�¸ ¯ ÈF½z ���¢p¡��� ¨¦
ÿ ô �-3 f þF¾ ò , ¸ °£k[µ¨ºný-¡�¬�	�¡Æý-¤"¥�ý- $¢1�§¦¨¬¨��¡�¡�¬·��¤j®�©�©���¡�¥�£�¤�¢ ��¯ ¹�¹8��¦$¬·¥��� c�/��¤�¬$ ½ý-¡���l�����¡4¥��� 
k[µ½ºný-¡�¬$ ¨��¢p¡���  ¯ ®�£�ªi¥��� ` ¨�§µ½º�¬¨��¤Bk[����¬¨�J¦$����º�¬`°Jý-¤Ç¥���¤Ç¦¨µ½º�þN¤Ç©��§¦¨µ¨º� $����©���¤���¤~ó6þ�µ½º�¦$¬$ ¨þN°z�«lª�ýN¥»°)��¬6¥���¤��k´<k[¾<ÌTlÊ¦��¹¥��� <k�	�£�¡��	£�¤�¥�¥���¤�®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤ ¯ ¾F�� �¥����2���§¦W�¦¨£�¤�¢j¥��� J®�£�¦$¢�ý-¤�¢1¦�	ný- ½ý-°���¬¨�� J¢p��©�¬w�§¦�����¤���¤qk�	ný-¤�¤�£�¤�¢1¦$¬¨����¡��� w£�¤�¥L����¤���¤¿�»�§¦½¦��­��¥��� W�¦¨¬½ý-¤�¥�¢<»�¼ v »>¼4{� �¹N¸�§ ¯
Ìl��¤»¤�þN $°Jý-¡��� 6®� $©¹����¬¨¦P�hú�¶[¡�£�¦H¥��§¦! H��¢p¡��� ¨¦�©���¢p��¤�¤�¬!�­���·©��§¦¨µ¨º� $����©���¤Ô°)��¬6¥���°¢k[µ½º�¡����%�a1��¤�¥��§¦W�k´<k[¾)ÌVlÊ¦µ©�Í ¯^À �� G�HþN¤�¥���¤�¦½ý-¬¨þN {º�¸�¹"�­£� ¨¥��­¥�£� ¨µ½º�®H¤�º���©���¤)¥��� V0=����¬$£�¤�¢	�D!

�1þN $¢1��¡ÆýN¥���¤m£�¤�¥j��¦$¬ °)��¬	¥��� ´¸�á�á+��ª�ýNµ½º���¤��·ýE	nýE�§��¬½Ä-¬)¥��§¦[�¼´<k[¾)ÌVli�YÀ·ý-¬¨�§¦z¢p ¨þKa»¢1��¤�£�¢J�£�° ¥���¤kþN©��� ¨��¤&�¼´<k[¾)ÌVl��§£ a �_�Xº�» À�� ¯
À ýN¦�º�����¦½¦$¬��{¥��� c ���¢p¡��� `¦¨µ¨ºný-¡�¬¨��¬·¥����Gk�	ný-¤�¤�£�¤�¢
��©��� �¥���° �HþN¤�¥���¤�¦½ý-¬¨þN "�§£� ���¤�¬¨�� $¤���¤=k[µ½ºný-¡�¬¨¦�	ný-¤�¤�£�¤�¢�º���¤$�§£»£�¤�¥�¶Ný-¤�¤�¥���¤(�k´<k[¾<ÌTl°)��¬6ªKýN¦$¬�¥�þ^	$	¹��¡�¬¨�� 4k�	ný-¤�¤�£�¤�¢�©���¬$ ¨����©���¤�£�¤�¥¼¦¨þN°)��¬`¥���¤ÇÀ`ý-¬¨�%� À  ½ý-��¤��U9ä��¥��� ¨¦¨¬½ý-¤�¥=�1�� W� $��¤�¢1�� $¤
�n£�° º�þNº��2k�¬$ ¨þN°�¥�£� ¨µ½º�¡ÆÄN¦¨¦$��¢p¶1����¬"�§£��� $ ¨����µ¨º���¤ ¯
Ìl��¤��`³F�§¦¨þN¤�¥��� $º�����¬�¥��§¦ À �§¦$��¢p¤�¦F��¦$¬F¥��� ��»�§¦¨¦P�­��¥��� ¨¦$¬½ý-¤�¥�¢?»>¼ v »>¼��,��©¹�� ­¥���°ô¥��� �k�	�£��¡���¤�¦¨¬$ ¨þN°é¢1��°��§¦½¦¨��¤��­�� ¨¥ ¯ Ìl i��¦$¬²¦¨þ4�§£.�FÄ-º�¡���¤
��¥�ýN¦¨¦iý-£�ªÊ¥��� i¥��Y#��� ¨��¤�¬$����¡�¡���¤D�»�§¦½¦$¡�����¬$£�¤�¢



ÃpÃ â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

©����i°Jý\H���°Jý-¡���°ø®�£�¦$¢�ý-¤�¢1¦¨¦$¬$ ¨þN°å����¤��(k�	ný-¤�¤�£�¤�¢&�1þN¤­Ð�á�°�½ ý-¤�¡�����¢p¬$ï-0,lGº�¸_· � Ð�ò�Ál¥����§¦��¤�¬¨¦P	� $��µ¨º�¬i����¤���°s9ä��¥��� ¨¦¨¬½ý-¤�¥7�1þN¤¶D�°¶FÂ©¹����Í]® ¯ ¸ ¤)¥��� V0���¬¨�� ½ý-¬$£� �±�¤�¥���¬D°Jý-¤�³F�§¦¨µ¨º� ¨���è�©�£�¤�¢1��¤
�1�­��� ����¤¼¦½þN¡�µ¨º¼¶�¡�����¤��� ?9 ��¥��� ¨¦$¬½ý-¤�¥�¦��i�� $¬`©¹���]¦¨þcº�þNº��� <0ÊýN¦$¬6°)��¬6º���¤� ¨����µ½º���¤�¥��� À���¤ný-£���¢p¶1����¬[�§£"�� $ ¨����µ½º���¤Â��¦¨¬ ¯ ÌD¦	��¦$¬·°G@N¢p¡���µ¨º
�]���§¦¨¦��­��¥��� ¨¦$¬½Ä-¤�¥��cý-¡�¦20Ê����¬¨�� $©ný-º�¤���¤B�§£
�1�� ��­�� $¶[¡���µ¨º���¤
�^�iýN¦]�§£)����¤��� ]¢p£�¬¨��¤JÀ���¤ný-£���¢p¶1����¬�ª���º� $¬Dý-©��� a�i��¢1��¤�¥��§¦�º�þNº���¤Gk�¬$ ¨þN°��§¦]��¤¥����§¦¨��°é¾ný-¡�¡¤�§£.������¡¹«l¡Æý-¬��6©¹��¤J@N¬$��¢1��¤+���� ¨¥�� ¯�À ���H¬½ý-¬¨¦½ÄNµ¨º�¡���µ½º��< H�/ý-¡���¦$���� $£�¤�¢ �� WªeþN¡�¢p¬���©¹�� ����¤�� À  ½ý-º�¬$©� ���µ½¶1�`ý-£�¦�k���¡�©��� ¨¥� ½ý-º�¬��[¥��� ¨��¤�9 ��¥��� ¨¦$¬½ý-¤�¥)°Jý-¤w¥�£� ¨µ½ºw¥����Q0�Ä-¤�¢1��¥��§¦ À  ½ý-º��¬¨�§¦² ¨��¢p£�¡����� ¨��¤c¶pý-¤�¤ ¯ ï-0�lGº�¸_· � Ð�ò�¦¨µ½º�¡ÆÄ-¢p¬i¦½þN¢�ý- ;�1þN ��[¥�ýN¦¨¦²°Jý-¤í2$�§¥��§¦²à6��¬��§¬¨����¡¹��¤�¥��%����¥�£���¡�¡ý-¤Ô¥��� ­©��§¦$¬���µ¨¶[¬¨��¤Ô«l¡Æý-¬$��¤�� ý-£�¦$°)��¦¨¦$¬­£�¤�¥Ô¥���¤D9Ç�� $¬Q�1þN¤�¢ »�¼ v »�¼ ¶pý-¡���©� $���� $¬ ¯
. �Wò � 3 T�ô �,ýe� ®�£�ªH¥��� �¡���¤�¶1��¤8k[����¬¨�w¥��§¦7k[µ¨ºný-¡�¬�	�¡Æý-¤�¦ ��¯ ¹�¹Ô©¹�+±�¤�¥���¤Ð¦$��µ¨ºÂ¥����w³­ý-£�¬¨����¡����¥���� ¤���µ¨º�¬·��° àH£�¬��/¦¨¬$ ¨þN°7	�ª�ýN¥¼¡�����¢1��¤k£�¤�¥ký-£�¦¨¦¨µ½º�¡�����ap¡���µ¨ºÂ¥��� mÌD��¤�¦$¬¨��¡�¡�£�¤�¢Ô¥��� < H��¢1��¡�£�¤�¢¥�����¤���¤ ¯
ºL·���¦$¬ ����¤:��þN¤�¥���¤�¦½ý-¬¨þN ��]¥���  ¥�£� ¨µ½ºm¦¨����¤�� Ìl¤�¬$¡ÆýN¥��§µ¨ºný- ½ý-¶[¬¨�� $��¦$¬$��¶m¥����8´6¦P�§��¡�¡Æý-¬¨þN Wª� ¨�%�

Ñ�£���¤$��¥��§¦V H��¢p¡��� ¨¦�ª��§¦$¬$¡���¢p¬ ¯ Ìl��¤��L�·ýE	nýE�§��¬½Ä-¬;�1þN¤ � á6©���¦�Ð�áF	�¾���¤�¬¨¦�	� $��µ¨º�¬²����¤��� 4¾� ¨�hÑ�£���¤$�
�'�­��¦¨µ½º���¤ª¸�á�á £�¤�¥�Ð�Ð�á�¶Nó�� ¯

®H©�©���¡�¥�£�¤�¢ ��¯ ¹ � Û�®H¤ný-¡�þN¢p¬¨����¡�¥��§¦Q H��¢p¡��� ¨¦
º�¸�¸7�­�� ¨¥jý-¡�¦���£� ��'�/����¬$¬$��°���  ©¹��¤�£�¬��§¬��=£�° ¥���¤"«l��¤: d©�à�¥�k[þ-ªe¬�k�¬½ý- $¬c�§£Ç©��§¦¨µ¨ºný-¡�¬¨��¤ ¯

9 �� ¨¥� d©6àm¥�k$k�ý-£�ª���ýN¦¨¦½��¢1���/þN¢1��¤
�=¦½µ¨ºný-¡�¬¨��¬·¥��� < H��¢p¡��� ·ý-£�¦�Áf��©��� ¨¦¨µ¨º� ¨����¬¨��¬�¥����Gk�	ný-¤��¤�£�¤�¢�ý-¤� d©�à�¥�k$k�����¤��Gk[µ¨º��²��¡�¡��K�1þN¤�¸ ¯ ÐF½[�¹¦¨þw¦¨µ¨ºný-¡�¬¨��¬`¥��� ? H��¢p¡��� "�­���§¥��� �����¤ ¯fÀ £� ¨µ¨º����¤��­��¤�¬¨�� $¤��"k�¬$ ¨þN°�Ñ�£���¡�¡��Q�­�� ¨¥Rº�¸�¸­¢1��¡ÆýN¥���¤
�/�iýN¦²¥�ýE�§£)ª���º� $¬���¥�ýN¦¨¦4¥��� V ���¢p¡��� 4�� ¨¦$¬4¦$¬½ý- W�¬¨��¬��'�i��¤�¤ ý-£�¦$ ¨����µ½º���¤�¥ � ����¬=©��§¦$¬½ý-¤�¥
�§£�°È¥���¤0�HþN¤�¥���¤�¦½ý-¬¨þN F��©¹�� =¥�����k[µ¨º/�i��¡�¡���¤�¦�	ný-¤�¤�£�¤�¢º���¤ný-£�¦Q�§£�¡ÆýN¥���¤ Õ�µ {�½D�� ���@N¢1�� $£�¤�¢1¦��/����¬6µ/ý ¯ ¸ ¯ ¹�Ð]¦+¥[��OA)�§ ¯
À ����³F�§¦¨µ¨ºný-¡�¬$£�¤�¢�ý-° «D��¤. IÂfÃ4��¥���° �HþN°7	���¤�¦½ý-¬$��þN¤�¦�	�£�¤�¶[¬F¥��� ²��¤�¬¨�� $¤���¤���©¹�� ¨¦$¬$ ¨þN°z�¾���º�¡��� ¨�� $¶1��¤�¤�£�¤�¢J�­©¹�§¦¨¬$��°)°�¬c°)��¬+ �Í��{º©Íj£�¤�¥³º�¸�á"¥����wº²ºný- ½ý-¶[¬¨�� $��¦$¬$��¶L¥��§¦c®�©�¦¨µ¨ºný-¡è�¬¨��°��§µ¨ºný-¤���¦¨°�£�¦ ¯ ó����� ¨¥�£� ¨µ¨º`�­�� ¨¥jªe�§¦$¬$¢1��¡���¢p¬���©����T�²��¡�µ½º���°å®H£�¦¨¢�ý-¤�¢1¦¨¦$¬$ ¨þN°:����¤ � ú[¶�¡�£�¦©��§��¤�¥���¬4�­�� ¨¥Ç£�¤�¥&�­����©ný-¡�¥k¤nýNµ½ºÂ¥���° ÌD¤�¥��J����¤��§¦ � ú�¶[¡�£�¦·����¤j¤���£��� 	©¹��¢p��¤�¤���¤"¶Ný-¤�¤ ¯

� £�¦½ý-°)°���¤c°)��¬4«l��¤c¾�ºi³dÕ�ÅA�1¥��� T�1�� ¨¦½µ¨º����§¥���¤���³F��¬$ $����©�¦$°�þ�¥��{��°�³F�� ¨����µ¨ºc¶�¡�����¤��� �0ÊýN¦$¬¨��¤ý-£�¦��FÄ-º�¡�¬���¶pý-¤�¤�¦¨þ)¥�ýN¦�½D�� $ºný-¡�¬¨��¤»¥��§¦� H��¢1��¡�©ný-£�¦$¬¨����¤�¦H¶1þN¤�¬$ ¨þN¡�¡����� $¬"�²�� ¨¥���¤ ¯
×RÁ ØÍÛ�SÍÙ ��ØÍÙ �=Z<Û���ÙVÄ�Ý X �>Ä>�bÛÃ�R�
×�ÊYX Ý���Þ4Ù4ØmÞ4Ý�[>�cQE[eÝ�YXO�·&VZYZ�cO��



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� Ã'Ð

 �¸
Í�£�¤�¥+ 1¹�á	¦$¬¨��¡�¡���¤c����¤���¤Dk�	ný-¤�¤�£�¤�¢1¦¨¬¨����¡��� H¥�ý- ���°)��¬F¥���°ô¥�����½DþN ¨¦P	ný-¤�¤�£�¤�¢Jý-¤8«l��¤ Â1Ã ����¤�¢1�§¦$¬¨��¡�¡�¬8£�¤�¥ä¥��� 8³F��¬$ $����©�¦$°�þ�¥�£�¦ ï �
»e�*Å À ÅZ�K�w» ïP�#À¶¼ �Kº ��»e��� � � ��� ¢1���iÄ-º�¡�¬6�i�� ¨¥���¤¶pý-¤�¤ ¯1À ���§¦���¦¨¬6����¤�� ®H¤$	nýN¦½¦$£�¤�¢�¥��§¦" ���¢p¡��� ¨¦�ª��� �«l ¨þ^�/�§¦¨¦¨þN W�®k�¬$ ¨þN°2�1�� ¨¦¨þN $¢p£�¤�¢1��¤ ¯�À ý-©����
�­�� ¨¥)¥�ý��1þN¤wý-£�¦$¢1��¢�ý-¤�¢1��¤
�1¥�ýN¦½¦l¥��� D«l ¨þ^�/�§¦¨¦¨þN D¥��� ¨��¶[¬W�1þN D¦$��µ¨º7�i����¬¨�� ¨��«l£�#��� W�C�HþN¤�¥���¤�¦½ý+�¬¨þN ¨��¤)ºný-¬l£�¤�¥z¦¨µ½º�¤���¡�¡$�'�­��¦¨µ¨º���¤)¢p ¨þKa1��°�£�¤�¥	¶[¡�����¤���°}k�¬$ ¨þN°4�1�� $©� ½ý-£�µ½º��i�§µ¨º�¦¨��¡�¬����i����¡��� 2$�`¤nýNµ½º»«l ¨þN¢p ½ý-°)°)���� $£�¤�¢8¢1�� ½ýN¥��c�[����¡��·þ[¥��� Q�²��¤���¢1�2l= ½ý-¤�¦$��¦¨¬¨þN ¨��¤»¦¨µ½ºný-¡�¬¨��¤Ô°�£�a ¯¤À ���§¦¨�
0�ýN¦$¬��i�§µ¨º�¦¨��¡4¦¨��¤�¥�£�¤�¬¨�� �©�°�¦$¬½Ä-¤�¥���¤k¦¨µ¨º�¤���¡�¡��� ���ý-¡�¦�¥����[ H��¢1��¡�¦¨µ½º�¡����èªe� ¥�ý- ½ý-£�ªiý-¤�¬>�²þN $¬¨��¤¶pý-¤�¤
�n¥���¤�¤�¥��� � H��¢p¡��� H©� ½ý-£�µ¨º�¬`����¤���¢1� � ú�¶[¡���¤
��©���¦H�� �¥����·®H¤�¦¨¬¨��£��� $£�¤�¢w¥��� ?k�	�£�¡��4�­���%�¥��� 8ý-£�ª�¥����� $��µ¨º�¬$��¢1��®�£�¦$¢�ý-¤�¢1¦$¡ÆýN¦$¬wý-¤�¢1��	nýN¦½¦$¬�ºný-¬ ¯ 93�� ¨¥���¥��� � ���¢p¡��� J¥�����k�	ný-¤�¤�£�¤�¢¶1þN¤�¦¨¬½ý-¤�¬­ý-£�ª
¸ ¯ ÈF½qºný-¡�¬¨��¤
�/���� ¨¥��H����¤c¦¨µ¨º�¤���¡�¡��� �0ÊýN¦$¬½ý-¤�¦$¬$����¢z¥�ýE�§£�ª���º� ¨��¤
��¥�ýN¦¨¦4¥����H«l£�ª��ª��� $¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤Â¥���¤k¤�þN¬��²��¤�¥���¢1��¤Xk�¬$ ¨þN° ¡����%ªe�� $¤k£�¤�¥k¥�ý-©����4ý-¤:k�	ný-¤�¤�£�¤�¢��1�� $¡����� ¨��¤
�©���¦`¥��� c ���¢p¡��� ?�­���§¥��� `¢1��¤/��¢1��¤�¥&0ÊýN¥�£�¤�¢�©� $��¤�¢p¬ ¯ ©�°)¢1��¶1��º� $¬c���� ¨¥��z©���������¤���°m ���µ¨¶��¢�ý-¤�¢·¥��§¦]©���¤J@N¬$��¢p¬¨��¤+k�¬$ ¨þN°��§¦D¥��� W ���¢p¡��� W�§£ ¡Æý-¤�¢1��ý-£�ª¹º�þNº��� V0=����¦$¬$£�¤�¢�ý- $©�����¬¨��¤)£�¤�¥)¥������þN¤�¥���¤�¦½ý-¬¨þN ¨��¤(�§£�º�þ[µ¨º�¡ÆýN¥���¤ ¯ ©H°ô¥����§¦��§£��1�� $°�����¥���¤
��¤�£�¬��§¬H¥��� Q H��¢p¡��� �¥����<l�þN¡��� ½ý-¤$�¥��� 
Ìl��¤�¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢�¥��§¦]«l ¨þ^�/�§¦½¦¨þN ¨¦F�1þN¤ ¬�ú�	���¦½µ¨º��� ��²����¦½�Gá ¯ ¸1½äý-£�¦ ¯ ³F����½DþN¡�¡ÆýN¦$¬]¡����%ª��� $¬¥��� ! H��¢p¡��� �����¤���¤����§¥� $��¢1�� ¨��®�£�¦$¢�ý-¤�¢1¦¨¦P	ný-¤�¤�£�¤�¢J�n¥�ý-°)��¬�����¤I�H©��� ¨¦$¬¨��£��� $¤�¥��� !k�	ný-¤�¤�£�¤�¢©�����°Ò®�©�ª�ý-¡�¡���¤�¥��� H®�£�¦$¢�ý-¤�¢1¦$¡ÆýN¦$¬H����¤��·ºJ@Nº��� ¨�4lÊþN¡��� ½ý-¤$� ¤nýNµ¨º�þN©¹��¤Ôºný-¬���©���¦H¥��� � ���¢p¡��� 
�­���§¥��� �¦¨¬½ý-©���¡���¦$���� $¬8��¦$¬ ¯ ®H¤ný-¡�þN¢m¥�ýE�§£â¡����%ªe�� $¬�¥��� � H��¢p¡��� c©����6¶[¡�����¤��� �0ÊýN¦$¬�����¤���ºJ@Nº��%� ¨��k�	ný-¤�¤�£�¤�¢J�=¥�ý-°)��¬`¥����7lÊþN¡��� ½ý-¤$�zª��� `¥�ýN¦�©H¤�¬¨�� ¨¦$¬¨��£��� $¤k��° ¾ný-¡�¡��z����¤��§¦<0ÊýN¦$¬½ý-¤�¦$¬$����¢1�§¦ý-£�¦¨¢1��¤�£�¬��§¬��i�� ¨¥���¤Ô¶pý-¤�¤ ¯
À ���dÌl��¤�¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤8¦¨þN¡�¡���¤)����¤��­ý-£�¦$ ¨����µ¨º���¤�¥��Q����¤�¢1�F¡�þN¶pý-¡��� ]0�ýN¥�£�¤�¢1��¤G�§£�°

ÌD¤��� $¢p������©¹�� $¬$ ½ý-¢`��¤z¥�����k�	�����µ¨º��� ¨¦P	�£�¡��;�§£� F½D�� Wª���¢p£�¤�¢�¦¨¬¨��¡�¡���¤ ¯\À �� )Ì;k, m¦¨þN¡�¡�¬¨�D¶[¡�����¤z¦¨����¤
�¥�ý-°)��¬i¥����Ö�HþN¤�¥���¤�¦ ý-¬¨þN ¨��¤w¢1��¤���¢1��¤�¥�º�þNº��"k�¬$ P@N°��Q�§£� �k�	�£�¡���©��� ¨����¬¨¦$¬¨��¡�¡���¤J¶A@N¤�¤���¤
��¥����§¦¡�����¦¨¬¨��¤Ô¦¨µ¨º�þN¤(�'�²����	ný- ½ý-¡�¡���¡�¢1�§¦½µ¨ºný-¡�¬¨��¬¨�[l�ý-¤�¬½ý-¡�¶1þN¤�¥���¤�¦ ý-¬¨þN ¨��¤ ¯
Ìl��¤��k¢1��¤ný-£��k³F�§¦$¬���µ½¶�£�¤�¢Ðª��� �¥����Çý-¤�¢1�§¦$¬$ ¨��©�¬¨��¤�0=����¦¨¬$£�¤�¢1¦¨¥�ý-¬¨��¤ ��¦$¬�ý-£�¦�¥���° ³F�%�¦¨¬���µ¨¶[£�¤�¢1¦�	�¡Æý-¤)��°g®�¤�ºný-¤�¢ À ¯ ¸i�� ¨¦$��µ½º�¬$¡���µ¨º ¯/À ���� H��¢p¡��� Wªe ¨�hÑ�£���¤$�²©���¬$ ½Ä-¢p¬]°)��¬
ºL· Ç ���¤Æ¿)µ/ý ¯ ¹­È�á�¶Nó!� ¯$À ý-°)��¬F©�¡�����©�¬H¥��� � ���¢p¡��� ­¤nýNµ¨º�¾�þN $°���¡ ��¯ Ãz°)��¬�¥��� ^Ìl��¤�¦½µ¨ºný-¡�¬��/����¬H¥��§¦­þN©��%� ¨��¤��k´<k[¾<ÌTlÊ¦�£�¤�¬¨�� �¥���  � ����¬$¶1þN¤�¦$¬½ý-¤�¬¨�[0<¥E �ÇÇ Ð�O�� ¥��� ck�	�£�¡��·£�¤�¥»¦¨þN°)��¬H��°¿¡���¤��/ý- ¨��¤³F�� ¨����µ½º»¥��� "k�¬$ ¨þN°)¶1��¤�¤�¡���¤���� ¯

( ò � 3 � ô
®�£�ª·����¤���¢1�»³F�§¦¨þN¤�¥��� $º�����¬¨��¤ ��°È0Êý�ú1þN£�¬6�­£� ¨¥���©��� ¨����¬¨¦�º���¤�¢1���­���§¦¨��¤=Û À ����k�¬$ ¨þN°7	�ªKýN¥��
�1þN°÷Ìl��¤�¢�ý-¤�¢B��©¹�� c¥���¤äþN©��� ¨��¤e�k´<k[¾<ÌTlÒ¥�£� ¨µ¨ºâ¥�����k�	�£�¡��(�§£�°ÿ®�£�¦$¢�ý-¤�¢j£�¤�¥¿�1þN¤
�¼ýN¦¨¦¨����©��� D¥����F£�¤�¬¨�� ¨��¤+�¼´<k[¾)ÌVl�¦4¥�£� ¨µ½ºw¥�����k�	�£�¡����§£�°�®�£�¦$¢�ý-¤�¢·°2��¦¨¦¨��¤)©� ¨����¬D¢1��¤�£�¢¦½����¤
�n£�° ¥����Kk�¬$ P@N°��zþNº�¤��2�§£»¢p ¨þKa1��¤�9 ��¥��� ¨¦$¬½ý-¤�¥»£�¤�¥7Ìl ��FÄ- $°�£�¤�¢�¡�����¬¨��¤��§£�¶A@N¤�¤���¤ ¯
À ýE�§£É�i�� ¨¥���¤É¥����=0=����¦¨¬$£�¤�¢1¦$©ný-£�¬¨����¡��Ç°G@N¢p¡���µ½º�¦$¬Ô¤ný-º��=�§£�¦ ý-°)°���¤ ¢1�§¦¨��¬��§¬�£�¤�¥ ¥�£� ¨µ½º©� ¨����¬¨�60=����¬¨�� $©ný-º�¤���¤L£�¤�¥"����¤��c¢p ¨þKa1�c®H¤$�dý-º�¡��1þN¤B½��ÆýN¦[�1�� $©�£�¤�¥���¤ ¯WÀ ���§¦4�1�� ¨¥���£�¬$¡���µ½º�¬®�©�©���¡�¥�£�¤�¢ ��¯ ¹-Ã ¯
À ���7��ýN¦½¦¨�z¥��§¦4k�¬$ ¨þN°7	�ª�ýN¥��§¦4�­�� ¨¥¼°)��¬·����¤���¢1��¤hk�¬P@N $£�¤�¢1��¤&�1�� $£�¤� ¨����¤���¢p¬4�i�� ¨¥���¤
�=¥�ý¥����(�¼´<k[¾)ÌVl�¦w¥����8º�þNº���¤�k�¬$ P@N°���°)��¬�º�þNº��� J¾� ¨�hÑ�£���¤$�(�1þN°ÿ����¤���¤äý-£�ª�¥���¤ ý-¤�¥��� ¨��¤«lª�ýN¥c¦¨µ¨ºný-¡�¬¨��¤ ¯,À ý-°)��¬i¥����§¦½�?k[µ½º/�iý-¤�¶[£�¤�¢1��¤�¥��§¦���ýN¦¨¦½��	¹þN¬¨��¤�¬$�Æý-¡��§¦²°G@N¢p¡���µ½º�¦$¬��²��¤���¢)ý-¤��¥��� ¨�6³­ý-£�¬¨����¡��H©��§����¤Nü�£�¦¨¦¨��¤
���­£� ¨¥��6¥�ý- ½ý-£�ª=¢1�/ýNµ¨º�¬¨��¬���¥�ýN¦½¦D¡�þN¶pý-¡��! ���µ¨¶�ü�£�a�	�ª�ýN¥��Hª��� i¥���¤

k�¬$ ¨þN°Ê�1þN $ºný-¤�¥���¤k¦$��¤�¥ ¯1À ýN¦6º����	ap¬���¥�ýN¦¨¦�¥��� ck�¬$ ¨þN°�ü�£�a8¤���µ½º�¬<��©��� �����¤���¤¼¡Æý-¤�¢1��¤k«]ªKýN¥¢1�%ª���º� $¬4��¦¨¬��p��¤�¬$¡Æý-¤�¢	¥��§¦½¦¨��¤wý-¤�¥��� ¨��³­ý-£�¬¨����¡���¡�����¢1��¤
��¥���������¤�£�¤�¢1�§¦$¬P@N $¬¨�§¦;��ýN¦¨¦½��	¹þN¬¨��¤�¬$�Æý-¡



Ã#D â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

©���¤J@N¬$��¢1��¤
�D¦¨þN¤�¥��� $¤L¥�ýN¦¨¦J¥�����k�¬P@N $£�¤�¢1��¤ ý-£�ª`¥���¤m¶�£� ��/��¤¿9Ç��¢j¥��§¦{2$���²����¡���¢1��¤ä«lª�ýN¥��§¦©��§¦¨µ¨º� ½Ä-¤�¶[¬�¦$��¤�¥Ô£�¤�¥»¥��� �2W���i����¡���¢1�Kk�¬$ ¨þN°)¶[ ¨����¦�¢1�§¦¨µ¨º�¡�þp¦¨¦½��¤»��¦$¬ ¯¤À ���§¦�©���¢p ¨��¤$�§¬<k�¬P@N $£�¤��¢1��¤Ç£�¤�¥hk[µ½º/�Fý-¤�¶�£�¤�¢1��¤m¥��§¦c�¼ýN¦¨¦¨��	�þN¬¨��¤�¬$�Æý-¡��§¦ ý-£�ªF¡�þN¶pý-¡���³F�� ¨����µ¨º�����¥���¤�¤&�§£"ý-¤�¥��� ¨��¤³­ý-£�¢p $£$	$	¹��¤¦ü�����a1��¤L¥�ý-¤�¤m¶1����¤��(k�¬$ P@N°�������¤��§¦�ó6þ�µ½º�¦$¬$ ¨þN°7	�ªKýN¥��§¦J¦¨þN¤�¥��� $¤m¤�£� �¶�¡�����¤��®�£�¦$¢p¡�����µ¨º�¦¨¦¨¬$ P@N°�� ¯
O
Ë

berseite Routing Oberseite Masselage (Lage 6)

Analog Routing (Lage 7) U
Ì

nterseite

®�©�©���¡�¥�£�¤�¢ ��¯ ¹-Ã�ÛJ0�ýhú1þN£�¬�¥��§¦�¸ ¯ ÈF½gà6��¬��§¬¨����¡�¦
À ���§¦8��¦¨¬8¥��� »À� $£�¤�¥
���iý- $£�° ¥����=�¼ýN¦¨¦¨�+ü{ÄNµ½º��¼£�¤�¬¨�� �¥���° ®�¤ný-¡�þN¢p¬¨����¡�¥��§¦� H��¢p¡��� ¨¦¢1��¬¨����¡�¬·��¦$¬ ¯ ÌD��¤���¦¨µ¨º�°Jý-¡���½D�� $©���¤�¥�£�¤�¢�ª��� ·¥����z¶�¡�����¤���¤"®H£�¦$¢p¡�����µ½º�¦¨¦$¬$ P@N°��Jºný-¬·����¤�� ¸ °z�

	��§¥�ý-¤$��£�¤�¥8�­�� $¶[¬J¦¨þN°)��¬wý-¡�¦.lF���%ª�	nýN¦½¦ ¯WÀ ý-°)��¬��­�� ¨¥á¥�������ýN¦¨¦½��ý-¡�¦�³F���§£�¢1¦�	�£�¤�¶�¬Jª��� 
 H��¢1��¡�¦½µ¨ºný-¡�¬$£�¤�¢1��¤�¦½ý-£�©��� ¨�� Fý-¡�¦i¥�����¥���¢p��¬½ý-¡��"�¼ýN¦¨¦¨����ý-¤8¥��� F¥�£� ¨µ¨º8¥�ýN¦i¦½µ¨º�¤���¡�¡��<k[µ¨ºný-¡�¬¨��¤
�[����¡� �ý-£�¦¨µ½º���¤(�§£��� ��iý- $¬¨��¤���¦$¬ ¯ ®�£�a1�� ¨¥���°Ò¢p��©�¬�����¤��	����¤$�§��¢1�c½D�� $©���¤�¥�£�¤�¢8¥����4��@N¢p¡���µ¨º��¶1����¬��Ê����¤���¤Ð¥��+±�¤����� $¬¨��¤Ð«l£�¤�¶�¬2�§£j©��§¦$¬$��°)°���¤
��ý-£�ªH¥��§¦½¦¨��¤j«�þN¬¨��¤�¬$�Æý-¡­¥����J®�¤ný-¡�þN¢p°JýN¦¨¦¨�¡�����¢1��¤�¦¨þN¡�¡ ¯,À ���§¦¨�� ­®H©�¢p $�Y#���¦$¬F��¤8¥��� ­à�Ä-º���¥��� ��k´<k[¾)ÌVlÊ¦�ý-¤6�¼ýN¦¨¦¨�6¥���¤�¶[©ný- �¦¨µ¨º�¡��§µ½º�¬��¥�ý�º����� J¥�ýN¦)¢p P@Kap¬¨�( �ý-£�¦¨µ½º���¤X�§£L�� ��iý- $¬¨��¤á��¦¨¬ ¯WÀ �� w¦$��¤�¤/�1þN¡�¡���³F�� ���º� $£�¤�¢1¦�	�£�¤�¶[¬G�1þN¤®�¤ný-¡�þN¢p¬¨����¡�£�¤�¥«ó6þ[µ¨º�¦$¬$ ¨þN°	¬¨����¡=��¦$¬­¥��� �k�	ný-¤�¤�£�¤�¢1¦$¬¨����¡��� ��{¥�ý�º����� ­¥����?���§¦¨¦$£�¤�¢)¥��� ­®H£�¦W�¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢Ðª��� 8¥����� H��¢1��¡�£�¤�¢Â¢1��°JýNµ¨º�¬D�­�� ¨¥ £�¤�¥ ý-¡�¡��ký-¤�¥��� ¨��¤� H��¢1��¡�¶[ ¨����¦¨��¦$��µ¨º¥�ý- ½ý-£�ªl©¹���§����º���¤ ¯
³i�§¦½þN¤�¥��� ¨¦Ê�� ��iÄ-º�¤���¤�¦P�²�� $¬]��¦$¬�¤�þ[µ¨º�¥��� Ê®�©�¢p $�Y#�¥��� Fk�	ný-¤�¤�£�¤�¢"��©��� W¢ »�¼ v »>¼ ¯ Ìl��¤��4¶�¡����è�¤��7k�	ný-¤�¤�£�¤�¢D�1þN¤�°Jý\H[��°Jý-¡�Ð�á�°!½ ¦¨þN¡�¡���¤k¥��� ¨��¶�¬¨�� `à�ýNµ¨º�©ný- ¨¦½µ¨ºný+ªe¬·����¤��� 6º�þNº���¤:k�¬$ ¨þN°ª���º� ¨��¤�¥���¤�k�	�£�¡�����¥�����°)��¬ � á�á�¶Nó���©���¬$ $����©¹��¤6�­�� ¨¥
����©��� �0=����¬¨�� $©ný-º�¤���¤D�§£�°Z H��¢1��¡�©ný-£��¦$¬¨����¤c¢1��©� ½ýNµ¨º�¬��²�� ¨¥���¤
��þNº�¤���¥�ýN¦{Ìl $¢1��©�¤���¦­¥��� ��»�§¦½¦$£�¤�¢4�§£+�1�� Wª�Ä-¡�¦½µ¨º���¤ ¯�À ýE�§£w©���¤�£�¬��§¬°Jý-¤Ð����¤Â¥��Y#��� ¨��¤�¬$����¡�¡��§¦G0Ê����¬$£�¤�¢1¦�	nýpý- ���£�°åÀ�¡�����µ¨º�¬½ý-¶[¬¨¦$¬P@N $£�¤�¢1��¤X�§£Â£�¤�¬¨�� ¨¥� ���µ½¶1��¤ ¯ ¸ °

�1þN $¡�����¢1��¤�¥���¤L¾ný-¡�¡��­£� ¨¥��»ý-£�ª�¢p¡�����µ¨º��(0ÊÄ-¤�¢1��¥��� G0=����¬$£�¤�¢1��¤
�4ý-©�¢1�� $£�¤�¥���¬¨�7ÌDµ¨¶1��¤m£�¤�¥°)��¤���°Jý-¡���¤k®H©�¦¨¬½ý-¤�¥Ô¢1�/ýNµ½º�¬¨��¬ ¯ ®�£�µ¨º¼¥��� �¦.ú[°)°���¬$ $��¦¨µ¨º��z®�©�¢p $�Y#]�¹¥��� 6ý-£�ªi¥��� �ý-¤ný-¡�þN¢1��¤
0Êý-¢1�0·K�§£�¦¨��º���¤���¦$¬�����¦$¬�����¤���¾�þN¡�¢1�·¥����§¦¨�� ���©��� $¡���¢p£�¤�¢1��¤ ¯



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� Ã,·

�!Í þD� � ýefÇ� �6ô �
¸ °Î½DþN ¨¥��� $¢p $£�¤�¥ ¥��� R©�¤�¬¨�� ¨¦$£�µ½º�£�¤�¢1��¤q¦$¬¨��º���¤8�'�i����ÌD��¢1��¤�¦¨µ¨ºný+ªe¬¨��¤ ¥��§¦Jà���¬��§¬¨����¡�¦/Û²¥����¥�ý-£��� $ºný+ªe¬¨�4k�¬$ ¨þN°4�1�� ¨¦½þN $¢p£�¤�¢�©���¦ÖÍ]®q��° � £�¦½ý-°)°���¤�ºný-¤�¢�°)��¬­¥���°g9ä�� $¶[£�¤�¢1¦$¢p ½ýN¥c£�¤�¥¥�ýN¦�½D�� $ºný-¡�¬¨��¤8©����¹����¤���°ô¦¨µ½º�¤���¡�¡���¤60�ýN¦$¬��i�§µ¨º�¦¨��¡ ¯$À ýE�§£6�­£� ¨¥�������¤�l��§¦$¬½ý-£�ª�©ný-£8¢1���FÄ-º�¡�¬��©����]¥���° ý-¡�¦!½D�� $©� ½ý-£�µ¨º��� <�'�i���� ¨��¢1��¡�©ný- ¨� À  ½ý-º�¬>�­��¥��� ¨¦$¬½Ä-¤�¥��7�1þN¤"Ð)£�¤�¥wá ¯ã� F_	ný- ½ý-¡�¡���¡è�¢1�§¦½µ¨ºný-¡�¬¨��¬c�Fý- ¨��¤ ¯
À ���§¦`�� $¡Æý-£�©�¬¨�J¥�ýN¦�Ìl��¤�¦$¬¨��¡�¡���¤Ç����¤��§¦<0ÊýN¦$¬¨¦¨¬$ ¨þN°�¦?�1þN¤~á ¯ã� ©���¦o¸�Ð]®���¤¢p£�¬¨�� �À���¤ný-£���¢p¶1����¬ ¯ ©�° ¥�ýN¦6à6��¬��§¬¨����¡lý-£�¦$¢p����©���¢8¬¨�§¦$¬¨��¤��§£»¶A@N¤�¤���¤
�f�­£� ¨¥��z�§¦`ý-£�ª²����¤��� ����¢1��¤�¦¨¬½Ä-¤�¥���¢1��¤�«l¡Æý-¬$��¤���°)��¬H����¤���° °G@N¢p¡���µ½º�¦$¬�þN $��¢p��¤ný-¡�¢1��¬$ ¨��£���¤�0Êýhú1þN£�¬[Õ¨P·¢1�%ªe�� $¬$��¢p¬�£�¤�¥ý-£�¦¨¢1��°��§¦¨¦¨��¤ ¯
t ò ��� �-* ô �-3 f � £�¤nÄNµ¨º�¦$¬V�i�� ¨¥���¤+k�¬$ P@N°��F£�¤�¥�k�	ný-¤�¤�£�¤�¢1��¤8ý-°9Ìl��¤�¢�ý-¤�¢·£�¤�¥)®�£�¦$¢�ý-¤�¢¢1��°��§¦½¦¨��¤
�]�iÄ-º� ¨��¤�¥m¥�����®�£�¦$¢�ý-¤�¢1¦$¡ÆýN¦$¬K�1þN¤¯¸c©���¦´¸�á]®Ò¥�£� ¨µ¨º�ªKý-º� ¨��¤8�­�� ¨¥ ¯ �¼ý-¤Ð°)��¦¨¦$¬¦½þ��²þNº�¡U�;�²��¡�µ½º���¤q®H£�¦$¢�ý-¤�¢1¦½¦$¬$ ¨þN°ø¥�ýN¦Jà6��¬��§¬¨����¡H¡����%ª��� $¬��D©����1þN J�§¦cý-©�¦¨µ¨ºný-¡�¬¨��¬��Fý-¡�¦wý-£�µ½º¥�����À���¤ný-£���¢p¶1����¬��]°)��¬z¥��� )�§¦z¥����w®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢k ¨��¢1��¡�¤Ð¶Ný-¤�¤ ¯FÀ �� �É�£�þN¬$����¤�¬Jý-£�¦®�£�¦$¢�ý-¤�¢1¦W��£�¤�¥�Ìl��¤�¢�ý-¤�¢1¦$¡�����¦$¬$£�¤�¢1��¤c¢p��©�¬iý-£�a1�� ¨¥���°é¥���¤G9 �� $¶�£�¤�¢1¦$¢p ½ýN¥
��ý-£�ª�¥���¤w¦�	nÄ-¬¨�� ����¤�¢1��¢�ý-¤�¢1��¤��­�� ¨¥ ¯

0 1 2 3 4 5 6 7 8 9 10 11
1.5

1.6

1.7

1.8

Ausgangsstrom[A]

A
us

ga
ng

ss
pa

nn
un

g[
V

]

®�©�©���¡�¥�£�¤�¢ ��¯ ¹�Ð�Û�®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢
®�©�©���¡�¥�£�¤�¢ ��¯ ¹�Ð4�/����¢p¬­¥�����®�£�¦$¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢)©¹���f�1�� ¨¦¨µ¨º����§¥���¤���¤�®�£�¦$¢�ý-¤�¢1¦¨¦¨¬$ P@N°���¤ ¯

�¼ý-¤�¦$����º�¬4����¤���¤)¡�����µ¨º�¬¨��¤w®�©�ª�ý-¡�¡U�N£�¤�¥�¥��� l¢1�§¦ ý-°�¬¨�^©�°zª�ý-¤�¢·¥��� ;k�	ný-¤�¤�£�¤�¢1¦¨¦¨µ½º/�iý-¤�¶[£�¤�¢©���¬$ ½Ä-¢p¬oá ¯ ¹F½[��¥�ýN¦	��¤�¬¨¦�	� $��µ¨º�¬�����¤���°Å¾n��º�¡��� 	£�°:¥���¤h�»��¬$¬¨��¡%�²�� $¬D{4¸ ¯ ·a½�§<�1þN¤jª�ýN¦$¬(DA�£�¤�¥�¡�����¢p¬D¥�ý-°)��¬4ý-¤�¥��� ²À6 ¨��¤$�/��¥��� VlÊþN¡��� ½ý-¤$��¥��§¦D¾]«²À�®6¦ ¯^À �� V�»��¬$¬¨��¡%�²�� $¬T�1þN¤$¸ ¯ ·6¦$¬½ý-¬$¬
¸ ¯ ÈF½â�� $¶[¡ÆÄ- $¬D¦$��µ¨ºJý-£�¦D����¤��� ]ªKý-¡�¦¨µ½º���¤J³F�§¦$¬���µ¨¶[£�¤�¢·¥��§¦;k�	ný-¤�¤�£�¤�¢1¦¨¬¨����¡��� ¨¦4£�¤�¥z¶pý-¤�¤)¡�����µ¨º�¬¶1þN $ $��¢p���� $¬W�i�� ¨¥���¤ ¯^À �� �¢p ¨þKa1�i¾���º�¡��� Dý-©�ºnÄ-¤�¢p��¢"�1þN°Ïk�¬$ ¨þN°D�-¥��� �ª��� �����¤���¤z��¡���¶[¬$ ¨þN¤���¦¨µ½º���¤
 ���¢p¡��� �£�¤�¬�ú�	���¦½µ¨ºÔ��¦¨¬����/����¢p¬H¥�����º²ºný- ½ý-¶[¬¨�� $��¦$¬$��¶�¥��§¦ ï �>»e��Å À ÅZ�K�w» ïP�#ÀÖ¼ �Xº ��»e��� � � ��� �»þ[¥�£�¦ ¯
®�©�©���¡�¥�£�¤�¢ ��¯ ¹­D`�/����¢p¬Ô¥���¤�9 �� $¶[£�¤�¢1¦$¢p ½ýN¥ ¥��§¦( ���¢p¡��� ¨¦���¤��'�²���	£�¤�¬¨�� ¨¦¨µ½º����§¥�¡���µ¨º���¤³F��¬$ $����©�¦$°�þ[¥�� ¯�À ����þN©��� ¨�7���§¦¨¦$ ¨����º��7�/����¢p¬�¥���¤Ð9Lî � º�» ���»þ[¥�£�¦ ¯
À ���§¦�©¹�§¥���£�¬¨��¬��=¥�ýN¦½¦`��°¾{ý-¡�¡��J����¤��§¦`¶[¡�����¤���¤j®�£�¦$¢�ý-¤�¢1¦¨¦$¬$ ¨þN°�¦·¥����J®H£�¦$¢�ý-¤�¢1¦¨¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤"¥�£� ¨µ½ºj°���º� ¨�� ¨� � ú��¶[¡���¤&{K9Lî � º�»�§T�1þN¡�¡�¢1��¡ÆýN¥���¤��²�� ¨¥���¤�£�¤�¥8¥�ý-¤�¤8°���º� ¨�� ¨�"0�ýN¥����hú�¶[¡���¤Ôý-£�¦$¢1��¡ÆýN¦¨¦¨��¤6�i�� ¨¥���¤
�¦½þN¡Æý-¤�¢1�6¥����{��þN¤�¥���¤�¦½ý-¬¨þN ¨��¤Ô¥��� �0ÊýN¦$¬F¢1���iýNµ½º�¦¨��¤�¦$��¤�¥ ¯  H����µ½º�¬­¥����{�·ýE	nýE�§��¬½Ä-¬­¤���µ¨º�¬Hý-£�¦��
×�U®¹
Û�OW��Û.Ü-Ý�YZ�}Ø�Ù ��Ð�ÙPO���àÍÚ¨ÛÃ�cQE[eÙ;Ñ[­ÓÒ�Ô�Õ�´�Ö ³�OX[�ØÍÙÂ�AORQ¨ÞCS{QE[{TW[XSeÛ�[X\3�



Ã#È â�ã1äµå-æ<ç�è¦é�ê®ë�ã1ì1íoîsã�ìGç

£�°��i��¤���¢1¦$¬¨��¤�¦��'�i��� � ú[¶�¡���¤��§£(��©¹�� $©� ���µ½¶1��¤
�R�i�§µ¨º�¦¨��¡�¬6¥��� � H��¢p¡��� ���¤»¥���¤(�»þ[¥�£�¦­¶1þN¤��¬$��¤�£����� $¡���µ½º���¤�®� $©�����¬¨��¤�¦c{���� � »e� � �Kî,º�
��
ð À §I����¤�¥���°«2$�§¥���  � ú�¶[¡�£�¦F©���¤�£�¬��§¬Q�­�� ¨¥
��£�° ¥�����HþN¤�¥���¤�¦ ý-¬¨þN ¨��¤��§£�¡ÆýN¥���¤ ¯

0 1 2 3 4 5 6 7 8 9 10 11
0.0

0.5

1.0

Ausgangsstrom[A]

W
irk

un
gs

gr
ad

continuous

burst

®H©�©���¡�¥�£�¤�¢ ��¯«× D�Û$9 �� $¶�£�¤�¢1¦$¢p ½ýN¥
À ���§¦½�§¦4Ø�°�¦¨µ¨ºný-¡�¬¨��¤Ð¥��� �³F��¬$ $����©�¦$°�þ[¥��²ºný-¬�����¤��w¥��� ¨��¶�¬¨�w®H£�¦P�­�� $¶�£�¤�¢¼ý-£�ª­¥���¤h9ä�� W�¶[£�¤�¢1¦$¢p ½ýN¥ ¯QÀ �� �9Öî � º�» ����þ�¥�£�¦(�1�� ¨¥���£�¬$¡���µ¨º�¬��6¥�ýN¦½¦���° £�¤�¬¨�� ¨��¤�0ÊýN¦$¬$©��� ¨����µ¨ºg����¤É9ä�� W�¶[£�¤�¢1¦$¢p ½ýN¥K�1þN¤K��©¹�� UÈ�áV�g�� $ ¨����µ¨º�¬V�­�� ¨¥
�N��¤�¥���° � ú[¶�¡���¤�ý-£�¦$¢1��¡ÆýN¦¨¦½��¤7�²�� ¨¥���¤ ¯�À ���i£�¤�¬¨�� ¨���£� ��1���/����¢p¬D¥���¤G H��¢p¡��� l��°C�� ��'�­£�¤�¢1��¤���¤w¶1þN¤�¬$��¤�£����� $¡���µ½º���¤+��þ[¥�£�¦Q{�)0�%*gý-¤G��ýN¦¨¦½�nÙI�+��¤¥���°�2W�§¥���  � ú[¶�¡�£�¦]ý-¤�¢1�%ª�ý-¤�¢1��¤K�­�� ¨¥
�N¦¨��¡�©�¦$¬F�²��¤�¤)�§¦�¤���µ¨º�¬l¤J@N¬$��¢!�FÄ- ¨� ¯�À ���T��©��� ¨¦¨µ¨º���¦¨¦$��¢1�

Ìl¤��� $¢p����°	£�¦¨¦F¥�ý-¤�¤8¥�£� ¨µ½º�����¤«ÌD¤�¬$¡ÆýN¥���¤Ô¥��� ­®�£�¦$¢�ý-¤�¢1¦$¶1þN¤�¥���¤�¦½ý-¬¨þN ¨��¤�°)��¬­¥���¤c£�¤�¬¨�� ¨��¤
�k´<k[¾<ÌTlÊ¦]�­���§¥��� ]��¤�¬$¤�þN°)°���¤7�²�� ¨¥���¤z£�¤�¥2�1�� $°)��¤�¥��� $¬4ý-¡�¦�½D�� $¡�£�¦¨¬�¥���¤[9ä�� $¶[£�¤�¢1¦$¢p ½ýN¥ ¯¸ ¦$¬�)à�%* H�� � H���¦¨þ�ý- $©�����¬¨��¬`¥��� ? ���¢p¡��� ���° 9Öî � º�» ���»þ[¥�£�¦�£�¤�¥¼¦¨µ¨ºný-¡�¬¨��¬·����¢1��¤�¦$¬½Ä-¤�¥���¢���¤¥���¤¨��� � »e� � �Kî#ºQ���»þ[¥�£�¦���º����� H¦¨��µ¨º�¬$©ný- �©¹���=µ/ý ¯ ÃD® ¯
À ���;�»�§¦½¦$£�¤�¢1��¤�£�¤�¬¨�� DÀ�¡�����µ¨º�¦$¬$ ¨þN°	©¹�§¥���¤�¢p£�¤�¢1��¤G�/����¢1��¤
�-¥�ýN¦¨¦�¥��� F ���¢p¡��� =ªe£�¤�¶�¬$��þN¤����� $¬£�¤�¥�¦¨þn�²þNº�¡Ê����¤��·¢1�� ¨��¢1��¡�¬¨�·®H£�¦¨¢�ý-¤�¢1¦¨¦�	ný-¤�¤�£�¤�¢.�1þN¤&Ú ¯ ÈF½�ý-¡�¦�ý-£�µ¨º�k�¬$ P@N°��·©���¦��§£&Ú�á]®°)��¬H����¤���°�9 �� $¶[£�¤�¢1¦$¢p ½ýN¥��1þN¤D��©��� �D�ÐV�é¡����%ª��� $¬ ¯

( ò * ô < ���Xü * �[� ½DþN¤k©��§¦¨þN¤�¥��� ¨��° ¸ ¤�¬¨�� ¨�§¦¨¦¨����¦$¬`¥�ýN¦<½D�� $ºný-¡�¬¨��¤"¥��§¦c ���¢p¡��� ¨¦`©����D¦¨µ¨º�¤���¡è�¡���¤:0ÊýN¦¨¬��²�§µ½º�¦¨��¡�¤ ¯ 9ä����©¹�� ¨����¬¨¦ ý-£�¦$¢1�%ª���º� $¬��Ê¶Ný-¤�¤"����¤j¦¨µ¨º�¤���¡�¡²¢1��¬½ý-¶�¬¨��¬¨��  ¾]«²À�®é£�¤�¬¨�� 
Ø�°�¦$¬½Ä-¤�¥���¤"¦¨µ½º�¤���¡�¡��� ¨�.0�ýN¦$¬��i�§µ¨º�¦¨��¡­�� ��/��£�¢1��¤
�]ý-¡�¦�¥��� 2 ���¢p¡��� 	�� WªKýN¦¨¦¨��¤Ç¶pý-¤�¤ ¯
À �§¦$ºný-¡�©
�­£� ¨¥���¥��� Gl��§¦$¬½ý-£�ª�©ný-£¿�1�� ½Ä-¤�¥��� $¬��D£�°å¥���¤m©��§¦¨µ¨º� $����©���¤���¤ ï �
»e�*Å À ÅZ�K�w» ïP�#À�¼ �Kº ��»e��� � � ���
��þ�¥�£�¦Hý-£�µ½º�£�¤�¬¨�� � ¨�/ý-¡���¤Ô³F�§¥���¤�¢p£�¤�¢1��¤(�§£�©��§þN©nýNµ¨º�¬¨��¤ ¯
ØH°±¥���¤m¥��� ¨��¶�¬¨��¤X½D�� $¢p¡�����µ½º8�§£á¥���¤mþ^	�¬$��°Jý-¡���¤89Ç�� $¬¨��¤Lý-£�¦®ï-0,l�Û"Ú_· � Ð�ò��§£Ðºný-©¹��¤
�

�­£� ¨¥��D�1�� ¨¦¨£�µ¨º�¬��F¥����»¥�þN $¬$��¢1�Ô®�©�©���¡�¥�£�¤�¢�Í¼©$�'� ¯ Ú�ák¤nýNµ½º$�§£�°��§¦¨¦¨��¤ ¯�À ýE�§£e�­£� ¨¥��»����¤
0ÊýN¦$¬>�²�§µ½º�¦¨��¡1�1þN¤Rá ¯ã� ý-£�ªWÍ]® �� ��/��£�¢p¬�����¤�¥���°é����¤��� 4¥��� 4©�����¥���¤ À  ½ý-º�¬>�­��¥��� ¨¦$¬½Ä-¤�¥��`¥�£� ¨µ¨º����¤(�k´<k[¾)ÌVl��§£�¦¨µ½ºný-¡�¬$©ný- ��§£�°¿ý-¤�¥��� ¨��¤�¢1��°JýNµ½º�¬"�­£� ¨¥�� ¯
¸ ¤â®H©�©���¡�¥�£�¤�¢ ��¯«× ·j��¦$¬c©¹���6¢1�'@E#�¤���¬¨��°Ü�k´<k[¾)ÌVlÞ¤�£� � 4Ú¼ý-¡�¦+½D�� $©� ½ý-£�µ¨º��� Ôý-¤�¢1�%�¦¨µ½º�¡�þp¦¨¦¨��¤¼£�¤�¥k�§¦1ü�����ap¬·¥��� ck�¬$ ¨þN°  -
 ¯ ³F���]¢1�§¦¨µ¨º�¡�þp¦¨¦½��¤���°m�¼´<k[¾)ÌVlz�­�� ¨¥� × 	ný- ½ý-¡�¡���¡¢1�§¦¨µ½ºný-¡�¬¨��¬�£�¤�¥�¥����40ÊýN¦¨¬6ýN¥�¥����� $¬�¦$��µ¨º��§£I 
 q+ 
 ¯¤À �� !�k´<k[¾<ÌTlÉ�­�� ¨¥���©¹�� 6����¤���¤»¾� ¨�%�

Ñ�£���¤$�§¢1��¤��� ½ý-¬¨þN �ý-¤�¢1�§¦$¬¨��£��� $¬���¥��� " ��§µ¨º�¬¨�§µ½¶���°7	�£�¡�¦½�K�Ný- $�Æý-©�¡��� <0ÊÄ-¤�¢1� °)��¬6¡Æý-¤�¢1�� �«]ý-£�¦¨�



é�ê�v�êIù�ä�ã6î�îcì�î(�Öùaw)ç�ì{ùgø{ì%�)ì�î�� Ã#Í

OUT

Frequenz−
Generator

I2I1

GND

Netzteil

®�©�©���¡�¥�£�¤�¢ ��¯«× ·[ÛJÝl ��/��£�¢p£�¤�¢c����¤��§¦H¦¨µ½º�¤���¡�¡���¤�0ÊýN¦$¬>�²�§µ½º�¦¨��¡�¦
¥�ýE�'�­��¦½µ¨º���¤w�� ��/��£�¢p¬ ¯ k[þ`�� $ºnÄ-¡�¬l°Jý-¤J����¤���¤)¤����§¥� $��¢1��¤�¶1þN¤�¦$¬½ý-¤�¬¨��¤6k�¬$ ¨þN°D�1¥��� l°)��¬l¶[£� ��/��¤
Þ þ[µ¨º�¦$¬$ ¨þN°7	�ºnýN¦¨��¤���©¹�� $¡Æý-¢1�� $¬���¦$¬ ¯
À ���8®H©�©���¡�¥�£�¤�¢1��¤ ��¯«× È�£�¤�¥ ��¯«× Í��/����¢1��¤Lý-£�ª!ß·ý-¤ný-¡cÚ8¥����8®H£�¦$¢�ý-¤�¢1¦½¦�	ný-¤�¤�£�¤�¢ ¯ ®�¡�¦

lÊ $��¢p¢1�� ¨¦$��¢p¤ný-¡V�­£� ¨¥���ý-£�ª�ß·ý-¤ný-¡ × ¥�ýN¦4k[µ½ºný-¡�¬¨¦$��¢p¤ný-¡4¥��§¦<�k´<k[¾FÝTlÊ¦�¢1��¡���¢p¬ ¯ ®�©�©���¡�¥�£�¤�¢��¯«× È���¦$¬4¥�����¢1��¤ný-£��6à6ýNµ½º�¦$¬¨��¡�¡�£�¤�¢ ¥��� i®H©�©���¡�¥�£�¤�¢6Ú�à`��¤�á-0�l�Û"Únâ ��ãAä ��¥���������¤���¢p£�¬¨�"åH©��� W�����¤�¦¨¬$��°)°�£�¤�¢á¥��§¦.�1þN $¡�����¢1��¤�¥���¤q0�ý'æ1þN£�¬¨¦8°)��¬8¥���° À ý-¬¨��¤�©�¡Æý-¬$¬6�/����¢1��¤ ¯ ½DþN¤ ¸ ¤�¬¨�� ¨�§¦½¦¨�¦¨��¤�¥Ôý-©¹�� Hý-£�µ½ºÔ¡ÆÄ-¤�¢1�� ¨� ¸ °7	�£�¡�¦¨�?�­���`��¤»®H©�©���¡�¥�£�¤�¢ ��¯«×�ç ¥�ý- $¢1�§¦$¬¨��¡�¡�¬ ¯

®H©�©���¡�¥�£�¤�¢ ��¯«×�è ÛJ0ÊýN¦$¬>�²�§µ¨º�¦½��¡�®�¤�¬>�²þN $¬KÚ
�¼ý-¤Ð�� $¶1��¤�¤�¬��l¥�ýN¦¨¦z¥�ýN¦K½D�� $ºný-¡�¬¨��¤á¥���°êéAë'ì�í�îEï6î\ð�ñòìUé�ó�ï2ô�ðEõIí�ì�íöð^÷Jí�÷�óc��¤�¬¨¦P	� $��µ¨º�¬��4¥�ýN¦����¤Ð®�©�¦$��¤�¶1��¤"¥��� Gk�	ný-¤�¤�£�¤�¢¼��°Á¾{ý-¡�¡��w¥��§¦	¢1�§¦¨µ¨ºný-¡�¬¨��¬¨��¤8�k´<k[¾]ÝVlÊ¦n��ý-¡�¦¨þÔº�þNº��� [0�ýN¦$¬��©����­�� $¶[¬ ¯fÀ �� < H��¢p¡��� �¤�£�¬��§¬·����¤���¤¼³F�� ¨����µ½º=�1þN¤ × à�à�°!½ ý-£�¦n�¹¥��� �¤nýNµ½º`á ø6��¡KÛ À ý-¬½ý ä ¢1�� ½ý+�¥��w��¤"¥���¤8k�	����§�Yù�¶Ný-¬$��þN¤���¤Ð¥��§¦	¾]«²À`®�¦	¡�����¢p¬ ¯aÀ ���Jº�þ�µ½º�ª� ¨�'ú�£���¤�¬¨��¤¿k�¬P@N $£�¤�¢1��¤áý-£�ªH¥��� 

k�	ný-¤�¤�£�¤�¢J�4¥����8º����� )°)��¬6û�ïUóAé^î\ð^ñYì­¢1��°��§¦¨¦½��¤X�­£� ¨¥���¤
�D¦$��¤�¥Ð¤���µ¨º�¬�¶[ $��¬$��¦¨µ¨º
�l¥�ý¼¦$����ý-£�ª
�2é^ü�ýnþWí�÷�ó·¥�£� ¨µ½º»¥����?�[����¡���¤(ßHþN¤�¥���¤�¦½ý-¬¨þN ¨��¤¼¥��� ¨��¶[¬Hý-°Ò¾]«²À�®�ý-£�¦$¢1��¢p¡���µ¨º���¤��²�� ¨¥���¤ ¯
ÿ���o���� ���	��

���������Lß������������������� !�!
"���	�
À £� ¨µ½º�¥����F©¹��¤�£�¬��§¬¨��¤.k[µ¨ºný-¡�¬$ ¨��¢p¡��� ���¥�£� ¨µ½º�¦¨µ¨º�¤���¡�¡�¢1��¬½ý-¶[¬¨��¬¨��Û²º��%	�¦]£�¤�¥ ¤���µ¨º�¬V�§£�¡���¬��§¬D¥����
k�¬P@N $£�¤�¢1��¤
��¥�����¥�£� ¨µ¨º8¥���¤w«;Û ¸	# ³i£�¦D¶1þN°)°���¤
��£�¤�¬¨�� $¡�����¢1��¤�¥����H¥���¢p��¬½ý-¡���¤Dk�	ný-¤�¤�£�¤�¢1¦��1��  #¦½þN $¢p£�¤�¢1��¤J¢p ¨þ"$1��¤+k�¬P@N $£�¤�¢1��¤ ¯,À ���­¥���¢p��¬½ý-¡���¤w³­ý-£�¬¨����¡���©�¡�����©���¤J¥�ý'�1þN¤w£�¤�©��� ���º� $¬��pª��� D¥����
%'& ý)(+*+,.-),0/2143 ý)5ný)(�þ"6714598­ý & 6
3 & 	$	:145<;=1>/�þ@?BADC�	2*�14(�145`k@?.A/�iý)52E & 5267145F/2143c½�143BC¨þ"3�6 & 5267C #
CP	ný)525 & 5267145G14*+5�17 Hþ"(+(�1��!/�ýHC�*�1I/J*�1� K1MLN143B145$�0L��23PO'5ný)(�þ"67C�*+6
5ný)(�1RQ2*+(�/2145!S À ý)A�143TC¨þ"(+(+,B145



ã à U�V'W�X4Y[Z�\F]_^a`bV'c'dIefVbcKZ

O'Q2Q2*+(�/ & 526hgJS ×�çJi�j�k C�,	lm1>?BA�CB14(nOK5_,	lmo"3�, ×

/J*�1 k 5 k (�o"67145&k_p k 525 & 5267145X{qlr*�1 k & ?BAs/ k CKt k CBCB14puo",B145�,�* k (*Ùrv7o"5</2145w/J*+6
*+, k (�145<6714,�3B14525�,
CB14*+5!x)l k C�,B14*+(+ly14*�CB1zC.o"6 k 3�*+525�143�A k (+QR14*+5�1>C;ÛyA2*+p�C�CB?.A�o"5I3B1 k (+*�C�*�143�,�*�C�,{S7|@o}Q2(�14*+Q:145R/J*�1 k 5 k #
(�o"67145D|_,�3Bo"~IpJL k /21 & 5�Qu14A�14(+(+*+6
,�v7o"5D|_,B�"3 & 5267145�/2143P/J*+6
*+, k (�145G|_,�3B�"~R1
S�� k 3��2Qu143�A2*+5 k & C
Qu145��",�*+67145�/J*�1}�'p:143 k ,�*�o"5�C�v7143BCB,.-)3�E7143z/2143y�zO�ÛmCm52*�?BA_,y5 & 3r� ã[� C.o"5�/2143�5 k & ?.A # ã[� x & ~
14*+5�1PO & C�6 k 5267CBC�p k 525 & 526�v7o"5(à0Q2*�Cb� ã)��� & 143 � 1 & 67145!S
ØK~�/J*�1 k 5 k (�o"67145�� ã[� ~I*+,y67143�*+526714~�� k & CB?BA�145 � & 143 � 1 & 67145!xJE k 525�~ k 5 j *+5�1 k 3�3B146 #

(�143rQu145 & , � 145D��O'Q2Q2*+(�/ & 526hgJS�g�àJxJ3B1>?BA_,BC�ÙMx�/J*�1}lr*�1�/2143ztsO�ø���à)�ICB14A23z14*+5JL k ?BA � & Qu1>CB?BA k ( #
,B145RC�*+5�/�S
�}143��[o
C�*+,�*+v # �'146
(�143 j_����ç �
g & 5�/I/2143��'146 k ,�*+v # �K146
(�143 j@���
� â ã CB*+5�/fC.o"67145 k 525�,B1
j o�l # �'3Bo"puo & , # �K146
(�143{x_/2145�145.àJS�gbQ � l¿àJS©â � |_p k 525 & 5267CB/J*���143B145 �'� lr*�CB?.A�145GÝ�*+526 k 526 & 5�/
O & C�6 k 526�67145_�267145`á j@���
� â ã^ä xaá j_����ç �
g ä S�8�14*+~ j@����ç �
gh143=L�o"(+6
,}/J*�1�� & CB,�*�143 & 526�/2143bO & C #
6 k 5267CBC�p k 525 & 526�lr*�1>/2143�/ & 3B?BA 14*+5�145¡|_p k 525 & 5267CB,B14*+(�143D��� � xm�'¢7£Mx�/2143 j_���
� â ã *�CB, k (�C
# ã[� #	¤ 1>C�,BC�p k 525 & 5267C�3B146
(�143s143�A�-)(+,�(+*�?.A!SKO & $7143(Ý�*+5 # & 5�/¡O & C�6 k 5267CBE7o"5�/2145�C k ,Bo"3B145�C�*+5�/
lr*�1>/2143 & ~¥E714*+5�1fly14*+,B143B145�8 k & ,B14*+(�1T5��",�*+6�S:�K1>?.A�,BC}*+~¦|@?BA k (+,�p2( k 5§O'Q2Q!S:gJS�g�àhC�*�14A_,'~ k 5
8m(�o_?.E_E7o"5�/2145�C k ,Bo"3B145!x)/J*�1 k & L�/214~¨OK5 k (�o"6
,B14*+(@v7143�,B14*+(+,©L��23n14*+5�1�ly14*+,B143B1zªb(«-),�, & 526}CBo"3�67145!S

� k§j *+5�1 k 3�3B146
(�143�Ý�*+526 k 5267CBC�p k 525 & 5267145¬Qu145��",�*+67145!x�/J*�1<14*+52*+671 � o"(+,R�2Qu143h/2145­O & C #
6 k 5267CBC�p k 525 & 5267145 (+*�1467145!x k Qu143�lm1467145 /2143 � 143�( & C�,�(�14*�C�, & 526 k & ?.A®52*�?BA�, � & A�o@?BA CB14*+5
CBo"(+(+,B145!x_ly143B/2145�� è[� Q � lPS # â �¡k & Cr� ã[� ��/J*+6
*+, k (¯£�143 � 1 & 6
,{S_� k)� & ly143B/2145 � ly14*!|@?BA k (+, #
3B146
(�143bQ:145 & , � ,{x:/J*�1T*+5<O'Q2Q!SugJS�g�àR(+*+52EJC � & CB14A�145�C�*+5�/ & 5�/<�2Q:143}�z° # ªb(+*�1>/2143bQ � lPS�14*+5�1
± 5�/ & E_,�*+v@*+,.-),R/J*�1H143�A��"A�,B145¬|_p k 525 & 5267145 k 5�/J*�1 j *+5�1 k 3�3B146
(�143R(+*�1MLN143�5!S��}143 j_���
� â"¢�143 #
� 1 & 6
,�� è[� & 5�/F/2143�tsO�øcâ"�)��*�C�,R14*+5�*+5_v7143�,�*�143B145�/2143��'146
(�143 k & L # â � S�8�14*�/21��K146
(�143
L & 52E_,�*�o"52*�143B145slr*�1>/2143K5 k ?.As/214~²��3�*+5 � *+ps/21>C�|@?BA k (+,�3B146
(�143BC & 5�/wQ:145��",�*+67145§|_p & (�145!x & ~
/J*�1�Ý�5�143�6
*�1 � & C�pu14*�?BA�143�5sá j@���
� â"¢ ä x%á³tsO�øcâ"�)� ä S j *+5�1 k 3�3B146
(�143�E7�"525�145®*+5®/J*�1>CB14~ ¤ k (+(
52*�?BA_,T14*+52671>CB14, � ,Tly143B/2145!x�/ k C�*�105 & 3T�2Q:143BCB?.A���CBCB*+671GÝ�5�143�6
*�1R�2Qu143�/2145�´¬*�/2143BC�, k 5�/�14* #
5�1>C � 3 k 5�C�*�CB,Bo"3BCyv7143�Q23 k & ?.A�145�E7�"525�145!x@lm-)A23B145�/�Qu14*+~ k & L�lm-)3�,BCr�'146714(+5�/J*�1bv7143�( & C�, k 3�~R1
|_pu14*�?BA�143 & 526�/21432Ý�5�143�6
*�1h*+5D14*+5�143R|_p & (�1 & 5�/D/J*�1Hµ & 3���?.E_6714lr*+525 & 526�*+5D14*+5�145914(�14E_,�3�* #
CB?.A�145¬|_,�3Bo"~¶Qu145��",�*+6
,Ilr*+3B/�S�´­*�1>/2143�(�1467145F1M·@,B143�5�1<|_p k 525 & 5267C�,B14*+(�143���� � àJx�� �
� & 5�/
� � gJx2� � �_£m/J*�1PO & C�6 k 5267CBC�p k 525 & 5267145�LN1>C�,{S
�'*�1T6714lm-)A2(+,B1�µ & C k ~I~R145�C�,B14(+( & 526�/2143b�'146
(�143'(+*�1MLN143�,},�A�1>o"3B14,�*�CB?BA�~ k ·J*+~ k ( � S ã O�Q:14*

� ã)� & 5�/�g�à�à[~RO¸Qu14* # ã[� S:8�145��",�*+6
,�ly143B/2145�? k S � O�p:o
CB*+,�*+v & 5�/s¢�à�à[~RO¹5�146 k ,�*+v:xuCBo



]_^qº�^<»@W�Vb¼'¼�½[¼0¾z»�¿nZ�c}»�Àmc�¾I½�¼I¾ ãJ�

O'Q2Q2*+(�/ & 526hgJS�g�à i �b14, � ,B14*+(�1}L��23z/J*�1 k 5 k (�o"67145<8 k & C�,B14*+5�1

/ k C.Cb/2143'p:o
CB*+,�*+v71T�'146
(�143'5�o@?BA�14*+52*+67145�|_p2*�14(+3 k & ~²5 k ?.A�o"Q:145<A�-),�,B1
S�´§14525sv7o"5�/J*�1>CB145
3B1>/ & � *�143�,B145 j 14*�C�, & 5267C./ k ,B145 k & C�67146 k 5267145slr*+3B/�x�E7�"525�145 k Q:143Kp2( k , � C�p k 3B145�/210ª�14A�- & CB1 #
,>æ_pu145Gv7143�ly145�/214,Ilm143B/2145!x[/ k Qu14*y3B1>/ & � *�143�,B143 j 14*�CB, & 526 k & ?.A�/J*�1�´®-)3�~R1 k QJL & A230�2Qu143
/ k C}ª}14A�- & CB1}lm1452*+67143K6 & ,KCB14*+5a~ & $�S



ã ¢ U�V'W�X4Y[Z�\F]_^a`bV'c'dIefVbcKZ

ÁPÂÄÃ ÅÇÆ�È�É�ÊfË�Ì�ÍfÎTÏÐÍTÎfÑ¶ÒJÎbÓhÆ[É�ÔuÕBÆnÓ0ÎTÖK×fØ¥Æ

� k ?BA®/2143 ¤ 143�,�*+67C�,B14(+( & 526F/21>C j©k æ7o & ,BC & 5�/¬/2143a��3Bo@/ & E_,�*�o"5®/2143H��( k ,�*+5�1�~���CBC.145Ù/J*�1
8 k & ,B14*+(�1 k & Lq6714(��",B14,�lm143B/2145!S!�b*�1>C�143=L�o"(+6
,}*+5�O'Q�CB?BA252*+,�,B145!x & ~Ú/ k C ¤ & 52E@,�*�o"52*�143B145�14*+5 #
� 14(+5�143 � 14*+(�1IC�*�?.A�143 � & C�,B14(+(�145!xuQu14v7o"3'lm14*+,B143B1I8 k & 6
3 & p2pu145�A2*+5 � & 671ML��26
,blm143B/2145!S�8�14*n/2143
± 5�Qu14,�3�*�14Q25 k A2~R1a/21>CT143BC�,B145G��3Bo",Bo",>æ_p�C0l & 3B/2145G/J*�1h14*+5 � 14(+5�145�8 k & 6
3 & p2pu1459Qu1>CBo"5�/2143BC
*+5�,B145�CB*+v & 5_,B143BC & ?BA_,{x & ~¸/J*�1 %'& k (+*+,.-),�/2143y|_*+6
5 k (�1rQu1 & 3�,B14*+(�145 � & E7�"525�145!S
� k Q:14*2l & 3B/2145
k & ?BA ¤ 14A2(�143}*+~ j�k æ7o & ,}v7143�Q:1>C.CB143�,{xu�'p2,�*+~I*�143 & 5267145�*+5�/2143'8�1>C�,���?.E & 526Hv7o"3�67145�o"~I~R145
& 5�/�8 k & ,B14*+(�1�E k (+*+Q23�*�143�,{S

ÿn�¯Û��	Ü Ý����ÄÞ�����ß= ©���!�G�����sàH��áâ
7��ã�ä������

µ & 5�-"?BA�CB,rly143B/2145w/J*�1Rå�é^ñ�ñRó^üIí�æ.é^üIü°é"çEõmQ:1>C�,���?.E_,{xJ/ k /J*�1>C�*+5�14*+5�14~èC�pu1 � *�14(+(�145 � 143=L k A23B145
143=LNo"(+67145D~ & CBC{S[�'*�1Hª}14A�- & CB1�/21>CT� j ø # °yA2*+p�C & 5�/ ¤ �yª}ObC�A k Qu145 k & LK/21430é'5�,B143BCB14*+,B1
;�1f14*+5�1It k ,�3�*�· k & C j �",�E7o"5�, k E@,B145!x k & L�/2145�145�C�*�?.A§14*+5 � 3Bo"pJLN145 j �", � *+525�Qu1Iù�5�/214,{S�tw*+,
Þ *+(�L�1f14*+5�1>C�C�pu1 � *�14(+(�145�t<*+E@3Bo
C�E7o"p�C}ly143B/2145§/J*�1Rª}14A�- & CB1f�2Qu143�/2145�/ k L��23}v7o"3�671>CB14A�145�145
ßKo"5_, k E_,B145 k & L�/2143H��( k ,�*+5�1<p:o
C�*+,�*�o"52*�143�, & 5�/ k Q2671>CB14, � ,{S;Ý�*+5®ª}14( k & C j �",=ê & CBC�~I*+,�,B14(
(«-"CBC�,a/J*�1§ª}14A�- & CB1 � & 5�-"?.A�C�,aA k L�,B145!x�Q2*�Ca/J*�1�µ�*+525_,�3Bo"pJL�145¡*+5Ù14*+5�14~ë�KLN145Ùv7143=ê���CBC�*+6
,
ly143B/2145 & 5�/R14*+5�1rLN1>C�,B1 � 143�(��", & 526TA�143BC�,B14(+(�145!S��b*�1>C�143�E@(«-)3�,{x7l k 3 & ~ � & /J*�1>CB14~�µ:14*+,�p & 52E_,
5�o@?BAHE714*+5�1 k 5�/2143B145H8 k & ,B14*+(�1 k & L�6714(��",B14,zCB14*+5�/J�23=LN145!xJ/214525aC�*�1Klr�23B/2145H*+~ì�KLN145hlr*�1>/2143
145�,�(��",B14,�ly143B/2145!S)�b*�1>CB1 � 1>?.A252*+EP143�( k & Q2,�/ k C � 143�(��",B145�v7o"5P~R14A23B143B145TA & 5�/2143�,]ßKo"5�, k E@,B145
6
(�14*�?BA � 14*+,�*+6T~I*+,�14*+5�143�A�o"A�145�µ & v7143�(«-"CBCB*+6
E714*+, & 5�/IC�,B14(+(+,�C�*�?.A�143{x
/ k CBC�/J*�1�,B1 & 3B145�8 k & ,B14*+(�1
E714*+5�145s|@?.A k /2145wQu14*+~ì8�1>C�,���?BE7145�5�14A2~R145!S
± 5Ç14*+5�14~ � ly14*+,B145®|@?BA23�*+,�,�ly143B/2145Ù/J*�1�8 k & ,B14*+(�1�Qu1>C�,���?BE@,{x�/J*�1�/2145¬/J*+6
*+, k (�145eß�143�5

/ k 3BC�,B14(+(�145!x k (�CBoH°m� j �0xu� j!j x1ÝVÝ����r�bt9x!| # �KObt<C & 5�/ k (+(�1�p k CBCB*+v7145s8 k & ,B14*+(�1
xu/J*�1�*+5
/J*�1>CB14~í|_, k /J* & ~îlr*�?BA_,�*+6�C�*+5�/�S�8�14*+~ � 1>C�,�/J*�1>CB143�tw*+52*+~ k (+Qu1>C�,���?BE & 5269lr*+3B/Ç/J*�1 � 143 #
CBo"3�6 & 5267CBCBp k 525 & 526G/21>C ¤ �yª}ObCIv7o"5­14*+5�14~ï1M·@,B143�5�145¬�'14, � ,B14*+(K6714(+*�1ML�143�,{x & 5�/Ç1>CIlr*+3B/
�2Qu143�p23��JLq,{x@o"Q�/2143 ¤ �yª}OÙE7o"5�ù�6 & 3�*�143�Q k 3r*�C�, & 5�/h/ k Cr| # �KObt¥v7o"(+(�C�,.-)5�/J*+6 k 5�C�p23B1>?BA_Q k 3{S
± C�,z/J*�14ß k 3�,B1�*+5w/J*�1>CB14~²|_, k /J* & ~ìL & 52E@,�*�o"5�C=L�-)A2*+6�x2E k 525�/ k C � S è[� # �'14, � ,B14*+(�Q:1>C�,���?.E_,

& 5�/06714,B1>C�,B14,nly143B/2145!S��71�5 k ?BARO'5�lm145�/ & 526P~ & CBC�/2143nts1>CBC�lr*�/2143BCB, k 5�/0*+5�/J*+v_*�/ & 14(+( k 52671 #
p k CBC�, & 5�/�/J*�1�å'Qu143BC�,�3Bo"~ k Q�CB?BA k (+, & 526f6714p23��JL�,�ly143B/2145!S@� k 5 k ?BAH143=L�o"(+6
,m/J*�1K8�1>C�,���?.E & 526
/2143zv@*�143K�b14, � ,B14*+(�1�L��23z/J*�1POK5 k (�o"67CBp k 525 & 5267145 & 5�/���3��JL & 526h/2143KO & C�6 k 5267CBCBp k 525 & 5267145
& 5�/ j 14*�CB, & 5267145!S
µ & (�14, � ,�ly143B/2145�/J*�1 k 5 k (�o"67145.ß'o"~Ip:o"5�145_,B145 k & L�6714Q23 k ?BA_,{x�/J*�1zC�*�?.A k & L�/2143��z��?.E@CB14*+,B1

/2143���( k ,�*+5�1}Q:1Iù�5�/2145!SJt<*+,�,B14(�C�1M·@,B143�5�143rts1>CBC�67143.-),B1'ly143B/2145�/J*�1b143 � 1 & 6
,B145<|_p k 525 & 5267145
~I*+,�|@o"(+(+ly143�,B145Iv7143�6
(+*�?.A�145 & 5�/f/J*�1��zOK°mC[E k (+*+Q23�*�143�,{S
� k ?.A�/214~�/J*�1>CB1m(�14, � ,B1450ts1>CBC & 5267145
v7o"3�67145�o"~I~R145Hl & 3B/2145!x7*�C�,y/J*�1�ß k 3�,B1zv7o"(+(�CB,.-)5�/J*+6f14*+5�C k , � Qu143B14*+,{x & 5�/�~I*+,y14*+5�143m145�,BC�p23B1 #
?BA�145�/2145sOr/ k p2,B143�p2( k ,�*+5�1�E k 525�14*+5wO�| ± ° � & ~ � 1>C�, k 52671>C.?BA2(�o
CBCB145wly143B/2145!S

ÿn�¯Û��¯ð ñ� ©�7�7��ä[
7���7���

Ý�3�6714Q252*�C�/2143}143BC�,B145�8�1>C�,���?BE & 526H*�C�,b/J*�1[ßKo"3�3B14E@, & 3 � ly14*�143 ¤ 14A2(�143}*+~¦|@?BA k (+,�p2( k 5�Q � lPS
*+~ j©k æ7o & ,{S�O'~ò|@?BA k (+,�3B146
(�143 j@���
� â"¢w��é �
� £yLN14A2(�145 � ly14* � 143�Q2*+5�/ & 5267145 � & t k CBCB1
S��'*�1
O'5�CB?BA2(+��CBC.1�� & 5�/ è ��óhô & 5�/¬ófõ7£hC�*+5�/ k 5¬/J*�1�Ý�~I*+,�,B143�/2143�*+5�,B143�5�145 � 3 k 5�C�*�C�,Bo"3B145



]_^÷ö_^�ømZm»�Ybù�ú[Ua½[¼0¾�½�¼bd¨XÄ¼bø�Z'Y[cKXûZ�ø�¼bV'`bü<Z ã g

k 52671>C.?BA2(�o
CBCB145 & 5�/R~T��CBCB145h671>143B/214,ylm143B/2145!x & ~¸~ k ·J*+~ k (�1 j 14*�C�, & 526 � & 143�3B14*�?BA�145!SJ�b*�1>C
E k 525s5 k ?BA�/2143b8�1>C�,���?.E & 526�E7o"3�3�*+6
*�143�,}ly143B/2145!x:*+5�/214~Ú14*+5s�b3 k A_,'v7o"~¥t k C.CB1 k 5�CB?BA2( & C.C
� & ~�/2145s°yA2*+p�A�143 & ~�671ML��2A23�,zlr*+3B/�S
Ý�*+5 � lm14*+,B143 ¤ 14A2(�143�*+~ j�k æ7o & ,�*�CB,n/J*�1b�'3�*�145�,�*�143 & 526T/21>C j *+5�1 k 3�3B146
(�143BC j@���
� â ã ��é � �_£MS

�b*�1I8�14(�146 & 526w/2143PO'5�CB?BA2(+��C.CB10*�C�, k & Lm/2143P��( k ,�*+5�1R671>C�p2*�146714(+, � & /2143P/21>C�8 k & ,B14*+(�C{S�� k
1>CyC�*�?BAhQ:14*�/214~è|2� � # ¢
¢
g k Qu143 & ~ý14*+5�E_(�14*+5�1>CyC�p2*�146714(�C�æ@~I~R14,�3�*�CB?BA�1>Czª}14A�- & CB1zA k 5�/214(+,{x
*�CB,�1>C & 52p23Bo"Q2(�14~ k ,�*�CB?.A!x�Qu14*K/2143�8�1>C�,���?.E & 526�/ k Ch8 k & ,B14*+( k & L}/2143H�'Q:143BCB14*+,B1�(+*�1467145�/
14*+5 � & (��",B145!S



ã � U�V'W�X4Y[Z�\F]_^a`bV'c'dIefVbcKZ

ÁPÂÄþ ÿ¨Í��>ÎfÖz×0Ø¥Æ ÑfÆnÔ��[Í É:Æ�È2É�Æ�ÎfÑTÆ�Î ÿ��bÒ��ÇÈ
Ý�*+5alm1>CB145�,�(+*�?.A�143b8�1>C�, k 5�/J,B14*+(!/21>C � 1>C�,BC�æJC�,B14~RC�*�C�,r/J*�1<Ý�3�lm14*+,B143�Q k 3�E714*+,b/ & 3B?.Aw14*+5�1 k & L #
C�,B1>?.E_Q k 3B1 � o@?BA�,B143�p2( k ,�*+5�1
x�/J*�1</J*�1�Or/ k p2,�*�o"5 k 5¬14*+5�145 � & ,B1>C�,B145�/2145¬O}| ± °�/ k 3BC�,B14(+(+,{S
�b*�1�14*+5JL k ?BA�C�,B1 ¤ o"3�~²*�C�,b14*+5�1 � 143�(«-)5267143 & 526a/2143P|_*+6
5 k (�1T/21>C�°mt�° # |_,B1>?.E7143BC}� k & L�14*+5�1
ßKo"5_, k E_,�*�143 & 526�5 k ?BA k & $7145!S
� ðEõ�é^ñ ç^÷T*�CB,y/2143���3Bo);=14E@,�5 k ~R1}14*+5�143mC.o"(�?BA�145a��( k ,�*+5�1
xJ/J*�1'/J*�1bO'Q�lm-)3�,BCBE7o"~Ip k ,�*+Q2*+(+*+,.-),

� & /2145IQ2*�C�A�143�v7143�lm145�/214,B145 � 3.-)67143�p2( k ,�*+5�145�Lq�23�O�| ± °mCnA�143BC�,B14(+(+,{S � 143�lr*+3�E_(+*�?.A�,mC�*+5�/ k Q:143
k & ?BA�E7o"~Ip2(+* � *�143�,B143B1bOr/ k p2,�*�o"5�145!x_lr*�1 � S³8}S
	cð�îEïIü{å�ð�é^ü�æ
xJ/ k Cy/J*�1 j
� �P| # |_*+6
5 k (�1bv7o"5�/2145
°mt�° # |_,B1>?BE7143�5ag & 5�/I��~I*+,�E7o"5�,�3Bo"(+(+*�143�,B143 ± ~Ip:1>/ k 5 �z� & ~ � 1>C�,B?.A2*+p�(�14*+,B14, & 5�/R8 k & ,B14*+(�1
L��23©/J*�1�O & C�(�1>CB1�~I*+,�14*+5�14~ j o"6
*+E # O'5 k (%æ@C k ,Bo"3�Qu14*+52A k (+,B14,{Sâ� & 3B?.A � 143�lm145�/ & 526}/2143�°mt�° #
|_,B1>?BE7143 � & 5�/�¢�Qu1>C�,B14A�, k & $7143B/214~¶/J*�1�t<�"6
(+*�?.A2E714*+,{xnE7o"~Ip2(+* � *�143�,B143B1a�'*+6
*+, k (+(�o"6
*+E k & L
14*+5�143zv7o"(+(�145s°mt�° # ß k 3�,B1 k 5 � & CB,B1 & 143�5!S

ÿn�����	Ü 
� ©á)�������
ª}o
C k (%æ@5H*�C�,r14*+5�1b3B14*+5ap k CBC�*+v71 � o@?BA_,B143�p2( k ,�*+5�1
x�/J*�1}�2Qu143�/214~��������Aô�éAë�ïr(+*�146
, & 5�/HQ2*�C � &
/2145w°mt�° # |_,B1>?.E7143�5<g & 5�/h�03B14*�?.A�,{S2�}143K°mt�° # |_,B1>?.E7143z�T67145_�26
,{x & ~�/J*�1b8�14(�146 & 526R/21>C
Q2*�C�A�1430Qu145 & , � ,B145¬|_,B1>?.E7143BC���� � & Q:1ML�3�*�1>/J*+67145!xn/J*�1HQ2�25�/J*+6�~I*+,R/214~îª}14A�- & CB1a/21>CI�y°mC
k Q�CB?.A2(+*�14$
,{S��'*�1 � & ,B1>C�,B145�/2145§O�| ± °mCbQu1Iù�5�/2145§C�*�?BA�/ k 525§14*+5 � 14(+5 k & Ly14*+5�143�v7o"5 k & $7145
C�,B1>?.E_Q k 3B145 � 3.-)67143�p2( k ,�*+5�1
S
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Gehäuse 
Abschluss

CMC Stecker

CMC Buchse

Darkwing

Gosalyn

Buchse
3 x 16

Stecker
3 x 16

DUT

O'Q2Q2*+(�/ & 526�gJS�g �
i�� o@?BA�,B143�p2( k ,�*+5�1 � ðEõ'é^ñ÷ç^÷R~I*+,}°yA2*+p2,�3.-)67143
�b143�|@?BA k (+,�p2( k 50*�C�,©14*+5�1�,�3�*+v_* k (�1yOKQ2Q2*+(�/ & 526bv7o"~¨°mt�° # |_,B1>?BE7143n� k & L2/J*�1mgâ· � �K8 & ?BA�CB1

& 5�/alr*+3B/�/ & 3B?.A ��k Qu14(+(�1fªIS � *+~ìOK52A k 526�lr*�1>/2143�67146714Q:145!S
�'14Qu145F/214~ |_*+6
5 k (+3Bo & ,�*+5269C�*+5�/ k & LTª}o
C k (%æ@5F/J*�1 � 143BCBo"3�6 & 5267CBCBp k 525 & 5267145 �}gJS�g �

/J*+6
*+, k ( & 5�/<� ã[�¸k 5 k (�o"6Rv7143=L��26
Q k 3{x";�1�/ & 3B?BAs14*+5�145 ��k 5_, k (+E7o"5�/2145�C k ,Bo"3}6714p & �u143�,{S
�b143}°mt�° # |_,B1>?.E7143}gflr*+3B/�Lq�23z/J*�1P8�1>CB?.A k (+, & 526�/2143bgâ· � �I8 & ?.A�CB1�52*�?BA_,'Qu145��",�*+6
,{x2*�C�,

;�1>/2o_?.A�L��23f/J*�1a|_, k Q2*+(+*+,.-),Iv7o"3�671>CB14A�145!Sn�b*�1>C�6
*+Q2, k & ?.AG/J*�1�ts�"6
(+*�?BA2E714*+,{x�/2145G1M·@,B143�5�145
�bC � *+(+( k ,Bo"3B14*+526 k 526}/2143!� j!jh� & Q:145 & , � 145!x�/2143 k & L�ª}o
C k (%æ@5 k 5�14*+5�1 j Ý�t�� # 8 & ?.A�CB1�6714(�146
,
*�C�,{S2O'Q2Q2*+(�/ & 526�gJS�g
¢ � 14*+6
,K/J*�1��4é^ü�ýnþWí�÷�ó � & 6714l k 5�/J,B1f|@14*+,B1�v7o"5�ª}o
C k (%æ@5!S

 "!�#�$&%�')(+*,(+-.'0/21�(4351�67'8(79"1�';:<(41>=?'A@)BDCFEHGI1KJHLI1�')G
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OKQ2Q2*+(�/ & 526HgJS�g
¢ i é'5�,B143BCB14*+,B1�v7o"5�ª}o
C k (%æ@5



S TVUXW
Y�Z\[^]

_a`b`bcedgfh_ad

� k ?BA®/2143 ± 5�Qu14,�3�*�14Q25 k A2~R1§/2143H143BC�,B145®��3Bo",Bo",�æ@pu145¬E7�"525�145 � 143�6
(�14*�?.A�1 � lr*�CB?BA�145®/2145
ß k 3�,B145�671 � o"67145�ly143B/2145 & 5�/�/ k C � 143�A k (+,B145�*+~ý�bo"3�~ k (+Q:14,�3�*�14QH?BA k 3 k E@,B143�*�C�*�143�,mly143B/2145!S
� k)� & 6714A��"3B145¡/J*�1&å'Qu143�p23��JL & 526Ç/2143<|_*+6
5 k (+*+5_,B146
3�*+,.-), k & C�6714lm-)A2(+,B143 j 14*+, & 5267145!x & 5�/
/2143 � 143�6
(�14*�?BA­/21430143�3B14*�?.A�Q k 3B145 ¤ -)A2*+6
E714*+,B145Ç~I*+,I,�A�1>o"3B14,�*�CB?BA�145F´§143�,B145!S ± ~ � k A2~R145
/J*�1>CB143KO'3�Qu14*+,zE7o"525�,B1�E714*+5�1f|_, k ,�*�C�,�*+E k & L�671>C�,B14(+(+,zly143B/2145!x�;�1>/2o_?.Awt<1>C.C & 5267145 k 5w14*+5�14~
��3Bo",Bo",>æ_pu145wv7o"3�67145�o"~I~R145<ly143B/2145!x�/J*�1PE_3�*+,�*�CB?.A�1P� & 52E@,B1P/21>Cz�}1>C�*+6
5�C & 5�,B143BC & ?.A�145!S

i ÂHj kýÆ[Él�!É�Æ�ÕnmBÆ

8�14*©/2145��b14, � ,B14*+(�145w*�C�,rv7o"5 ± 5�,B143B1>C.CB1
x�o"Q�/J*�1P�'146714( & 526IL & 52E@,�*�o"52*�143�, & 5�/�/J*�1��'o"~I*+5 k ( #
(�14*�C�, & 526�143�3B14*�?.A�,blr*+3B/�S��b*�1>Cz*�C�,rQu14* k (+(�145<�b14, � ,B14*+(�145w/2143 ¤ k (+(�x�lyo"Qu14*©/2143 j 14*�C�, & 5267C�,B1>C�,
/21>C � S è[� # �'14, � ,B14*+(�CzQ:1>CBo"5�/2143BCzA�143�v7o"3 � & A�14Q:145�*�CB,{S2�'*�1}Q2*�CBA�143r6714( k /2145�145 ¤ �yª}O # ßKo"5�ù #
6 & 3 k ,�*�o"5�145�5 & , � ,B145�5 & 3 � lr*�C.?BA�145§g�à & 5�/ ã à;oò/2143�° j 8mC & 5�/<L��2A23�,B145<E@(�14*+5�143B1 � 1>C�,BC
o@/2143;pn·@pu143�*+~R145�,B1 k & C{x
/J*�1�E714*+5�1r6
3Bo"$71r8�14( k C�, & 526�/ k 3BC�,B14(+(+,B145!S�O & Lu14*+5�143Vß k 3�,B1r~I*+,�Q:1 #
C�,���?.E_,B14~ � S è[� # �b14, � ,B14*+(�*�C�,�14*+5�1zts1>CBC & 526P/2143�|_,�3Bo"~ k & Lq5 k A2~R1b/21>C ¤ �yª}ObC�52*�?BA_,�~R14A23
~R�"6
(+*�?BA!Slp�*+5JL k ?BA�1I| # �KObt � 1>C�,BC'l & 3B/2145w~I*+,b14*+5�143'1M·J,B143�5�145�|_p k 525 & 5267CPú & 14(+(�1 k & C�671 #
L��2A23�, & 5�/�C.ohE7o"525_,B1fLq�23�/J*�1>CB145 ¤ k (+(�14*+5�1�|_,�3Bo"~ k & L�5 k A2~R1R/2143}*+5�,B143�5�145 #	¤ �yª�O j o"6
*+E
v7o"5 � à�à[~ROF6714~R1>CBCB145�lm143B/2145!S"OK5�C�p23 & ?.A�C�v7o"(+(�143B1 � 1>C�,BC�lr*�1y/J*�1y/2143 j
� �P| # åKQu143�,�3 k 6 & 526
l & 3B/2145 & 5_,B143 � 143�lm145�/ & 526f/21>C�Q:1>C�,���?.E_,B145��'14, � ,B14*+(�Cy/ & 3B?BA2671ML��2A23�, & 5�/ILq�2A23�,B145h5 & 3 � &
14*+5�143�(�14*�?.A�,B145qp�3�lm-)3�~ & 5260/21>C ¤ �mª}O'C�S7éK~¸/J*�1b|_, k Q2*+(+*+,.-),y/21>C � S è[� # �b14, � ,B14*+(�C k & ?BAhQ:14*
A�o"A�14308m14( k CB, & 526 � & p23��JL�145!x�l & 3B/21�/ k A�143T~I*+,0/2143T� k 3 k (+(�14(�CB?BA k (+, & 526�v7o"5 j©k CB,	lr*�/2143 #
C�,.-)5�/2145 � & ~ ¤ �yª}OF/ k C��b14, � ,B14*+(JQ2*�C k 5ICB14*+5�1 j 14*�C�, & 5267CB6
3B145 � 1rQ:14( k CB,B14, & 5�/fv7143�*Yù � *�143�,{x
/ k CBCz/2143 ¤ �mª}O�o"3B/J5 & 5267C�6714~�-)$ k 3�Q:14*+,B14,{S
�b143 � lm14*�C�, & ù�671RO & LqQ k & /2143 k 5 k (�o"67145§�'14, � ,B14*+(�10*�CB,'v7o"3�671>CB14A�145!x & ~Ú/ k C�� k & CB?BA�145

k & L:/2145 k 5 k (�o"67145 � 143BCBo"3�6 & 5267CBC�p k 525 & 5267145 � & ~I*+52*+~I*�143B145!S@|@o�lyo"A2(�/J*�1K|@?.A k (+, # k (�C k & ?BA
/J*�1 j *+5�1 k 3�3B146
(�143nL & 52E_,�*�o"52*�143B145I~I*+,n/2143n6714lr�25�CB?BA_,B145�ª}145 k & *+6
E714*+, & 5�/ j 14*�C�, & 526�S
� & 3B?BA
14*+5�1aO'52p k CBC & 526§/2143��b3Bo
CBCB14( j�ã & 5�/�/2143GßKo"5�/2145�C k ,Bo"3B145 k & Lb/214~îO'5 k (�o"6
,B14*+(z*�C�,I1>C
~R�"6
(+*�?BA!x�/J*�1 %'& k (+*+,.-),K/2143 k 5 k (�o"67145 � 143BCBo"3�6 & 5267CBC�p k 525 & 5267145 � & o"p2,�*+~I*�143B145!S

ã �



r ^4s2^DY2VbU�Y�»@X4¾�¼bVb\ ã â

i Â8t uHÖzÌ'É:È�ÕBÏzÎfÖAm
´§14*+,B143B1 � 1>C�,BCrQu1>C�,.-),�*+67145w/J*�1 ¤ & 52E_,�*�o"5w/21>C�(�o"E k (�145�8 & CBCB1>C & 5�/�/21>CK| # & 5�/w|@� # �'O'tsC
~I*+, ã àntwv �§��k E@,=Lq3B1'ú & 145 � SKt<*+,�/214~ | # �'O't ly143B/2145�� k ,B14523 k ,B145�v7o"5 è ànt<8�æ@,B1yx)C
Qu14*+~ j 1>CB145 & 5�/H�2Qu143 �2z{z ts8;æ@,B1yx)CrQu14*+~ì|@?BA23B14*+Qu145w143�3B14*�?BA_,{S|p�Cr*�CB,m~R�"6
(+*�?.A!x�/J*�1�� j!j
� & p23Bo"6
3 k ~I~I*�143B145 & 5�/Hv7143BCB?.A2*�1>/2145�1 �[k E_,=L�3B1'ú & 145 � 145 � & 143 � 1 & 67145!S
¤ �23'14*+5s14*+5�l k 5�/@L�3B14*�1>C ¤ & 52E@,�*�o"52*�143B145�/2143'C�æ@5�?BA23Bo"5�145 j o"6
*+Ea*�C�,K1>CK5�o",	lm145�/J*+6�x�/ k CBC

/ k C �[k E_,BCB*+6
5 k (�6 & ,z/21Iù�52*�143�,B1���146714( & 5�/ ¤ ( k 52E7145 k & L�ly14*�C�,{S2�}1>C�A k (+Qal & 3B/21bQu14*+~ j©k æ #
o & ,�/2143�Qu14*�/2145 ��k E@, & 5267145hv7o"5H/2143y� j©j / k 3 k & L�671 k ?BA�,B14,{x@~R�"6
(+*�?.A�C�,yE & 3 � 1 � 143�Q2*+5�/ & 5 #
67145<A�143 � & C�,B14(+(�145!S:8m14*�/21f|_*+6
5 k (�1�6714A�145 � & 5�-"?BA�C�,b/ & 3B?BA</2145�°m� j �0x & 5�/wly143B/2145�/ k 525
k 5G/2145 ¤ �mª}OèQ � lPS[� j ø�671ML��2A23�,{S�O'Q2Q2*+(�/ & 526���S ��� 14*+6
,0/ k CR|_*+6
5 k (D}�~����������0�\�
~I*+,<� z t\v � S@t k 5�143�E714525�,{x2/ k CBCm/J*�1b|_*+6
5 k ( � & CB,.-)5�/21�CB14A23�6 & ,�/21Iù�52*�143�, & 5�/h/J*�1}|_*+6
5 k ( #
ê k 52E7145sC�,B14*+(!C�*+5�/�S

O'Q2Q2*+(�/ & 526���S �
i���k E@,BC�*+6
5 k (�L��23z/2145�(�o"E k (�145<8 & C�}�~����������0��� Qu14*�� z twv �

i Â	Á �D�����
�b*�1 j
� �P| #	¤ -)A2*+6
E714*+,z/2143<� k 3�,B1bl & 3B/21b~I*+,r/2143�O'5�C�,B1 & 143 & 526I/21>C�O}| ± °mC�O'�b�bOÙ6714,B1>C #
,B14,{x�lyo"Qu14*_/J*�1>CB143 k & L�/ k CF	cð�îEïIü{å�ð�é^ü�æ k & L�671>C�,B1>?BE@,©lr*+3B/�xâ/ k CBC!/J*�1�5�o",Äly145�/J*+67145 � 143�~I*+52*�1 #
3 & 5267145 & 5�/ j�k & L � 14*+, k 52p k CBC & 5267145h/2143 j 14*+, & 5267145RQu143B14*+,BC�,B14(+(+,{S
t<*+,n14*+5�14~¸/J*���143B145�,�*�14(+(�145
�[k C�,�E7o"pJLzE7�"525�145D14*+5 � 14(+5�1H|_*+6
5 k (�1 k 5 k (�o"6 k & Lr14*+5�14~ �bC � *+(+(�o
C�E7o"p9/ k 3�671>C�,B14(+(+,�lm143B/2145!S
¤ �23z/2145wO'5�CB?.A2( & CBCz14*+5�1>C j o"6
*+E # O'5 k (%æ@C k ,Bo"3BC � & 3z6
(�14*�?BA � 14*+,�*+67145s� k 3BCB,B14(+( & 526 k (+(�143K8 & C #
CB*+6
5 k (�1
x2E7o"5�v7143�,�*�143B145 k & $7143B/214~ì8 & �u143 k & Ln/2143zOr/ k p2,B143�p2( k ,�*+5�1�/J*�1�|_*+6
5 k (�1�v7o"5 j
� �P|
5 k ?.A �r�rj S
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OKQ2Q2*+(�/ & 526I��S�¢ � 14*+6
,z/J*�1�O & Lq5 k A2~R1�/21>C j7� �P| # ��k E@,BC�*+6
5 k (�C{x�/ k C�v7o"~ ¤ �mª}O 6714,�3�*�1 #
Qu145Çlr*+3B/�x k ~ Ob�'�bO¦°yA2*+p k & L�67145�o"~I~R145Ù~I*+,�14*+5�14~ /J*��u143B145_,�*�14(+(�145 ��k C�,�E7o"pJL�Sy� k C
|_*+6
5 k (�CB?BA_lr*+526
,T(�14*�?.A�,0�2Q:143{x©lyo"Qu14*m/J*�1�6 & ,B1 %'& k (+*+,.-),fQ:14* �2z{z twv � / k 3 k & LbCB?BA2(+*�14$7145
(«-"CBC�,{x2/ k C.C k & ?BA�A��"A�143B1 ¤ 3B1'ú & 145 � 145�v7143�lr*+3�E_(+*�?.A�,bly143B/2145<E7�"525�145!S

O'Q2Q2*+(�/ & 526���S�¢ i2j7� �P| �[k E_,BC�*+6
5 k ( k ~ì14~IpJL k 5267145�/2145sO}| ± °

éK~èQu14*©CBo"(�?.A�A�o"A�145 ¤ 3B1'ú & 145 � 145 & 5�/a( k 5267145 j 14*+, & 5267145</J*�1f|�æ_5�?.A23Bo"52*+,.-),'/2143 �[k E #
, & 526aC�*�?BA�143 � & CB,B14(+(�145!x�~ & CBC}Qu14*n14*+5�143�Q2*�/J*+3B14E_,�*�o"5 k (�145��'o"~I~ & 52*+E k ,�*�o"5D/ k C ��k E@,BC�*+6
5 k (
v7o"~ ;=14lm14*+(�CrCB145�/2145�/2145�8 k & C�,B14*+5a143 � 1 & 6
,rly143B/2145�� %'& 14(+(�145�C�æ@5�?BA23Bo"52*+,.-), £MS�p�C�6
*+Q2, � ly14*
& 5 k Q2A�-)526
*+671 ��k E@,�(�14*+, & 5267145!xz/J*�1h;�14ly14*+(�C�L��23�14*+5�1��Ko"~I~ & 52*+E k ,�*�o"5�CB3�*�?BA�, & 526ÙQu145 & , � ,
ly143B/2145!S��b*�1w� k ,B1452(�14*+, & 5267145®lm143B/2145­Q2*�/J*+3B14E@,�*�o"5 k (}Q:145 & , � ,{x�lmo"Q:14*bQ:14*b14*+5�14~ï�K*�?BA #
, & 5267C�lm1>?BA�CB14(r/ & 3B?BAG� k & CB145�C�*�?BA�143�671>C�,B14(+(+,flr*+3B/�x[/ k CBC�14*+5�1 j 14*+, & 526s52*�?BA�,0v7o"5DQ:14*�/2145
8 k & C�,B14*+5�145F6
(�14*�?.A � 14*+,�*+6�6714,�3�*�14Qu145Flr*+3B/�S�OKQ2Q2*+(�/ & 526���S�g � 14*+6
,R/2145F´§1>?BA�CB14( � lr*�CB?BA�145
j 1>CB145 & 5�/�|@?BA23B14*+Qu145�v7o"5 � lm14* è 8y*+,b´§o"3�,B145§� k ,B145 & 5�/�/J3B14*nOr/J3B1>CBC�Q2*+,BC{S����0�\����*�C�,
/ k C ��k E@,BC�*+6
5 k (�x�/ k CICB,.-)5�/J*+6�v7o"~ ¤ �mª}Oì143 � 1 & 6
,Ilr*+3B/�xnl�-)A23B145�/����0�\�,���P5 & 3Iv7o"~
O�| ± °�143 � 1 & 6
,�lr*+3B/�xuly14525D� k ,B145 � & ~ ¤ �yª}Oý671>CB145�/214,�lm143B/2145!S!�b*�1>CB10OKQ2Q2*+(�/ & 526a*�C�,
/J*�1}t<1>C.C & 526I14*+5�143r3B1 k (�145��Ko"~I~ & 52*+E k ,�*�o"5w~I*+,r14*+5�14~ j o"6
*+E # O'5 k (%æ@C k ,Bo"3{x2/2143z14*+5�1b~ k #
·J*+~ k (�1IOKQ2, k C�,�3 k ,B1Rv7o"5���5�C�Q:1>CB*+, � ,{S�� k A�143�E7�"525�145 j©k & L � 14*+, & 5_,B143BCB?BA2*�1>/21H/2143T|_*+6
5 k (�1
52*�?BA_,KQu1>CBCB143 k & L�6714(��
C�,rly143B/2145 & 5�/ k (+(�1 ¤ ( k 52E7145w143BCB?.A�14*+5�145wA2*�143KCPæ_5�?.A23Bo"5!S
� k ?.A�/2143rt k 3�E_*�143 & 526Rª � *�C�,m14*+5 ��k E@, � & C.14A�145!x�*+5H/214~è� k ,B145�v7o"~ ¤ �mª}O®6714(�1>CB145

ly143B/2145!S�� k 5 k ?.AF*�C�,I14*+5GA k (+Q:143 �[k E_,R� k & CB1
xn*+5F/214~¶/J*�1 j 14*+, & 5267145 & 5_Q:145 & , � ,hC�*+5�/�x
Qu14v7o"30/J*�1 �[k E_, & 526§/21>CIO�| ± °mCI14*+5�CB14, � ,{x & ~ � k ,B145 � & ~ ¤ �yª}O � & CB145�/2145!S�� k 5 k ?BA
LNo"(+67145h/J3B14* ��k E@, � æ_E@(�145!x�*+5�/2145�145hCBo�lyo"A2( � & 3yCB,B14*+67145�/2145 k (�C k & ?BA � & 3�L k (+(�145�/2145 ¤ ( k 52E71
� k ,B145§�2Qu143�,�3 k 67145�ly143B/2145!S � o"3�/2143�t k 3�E_*�143 & 526�ª�¢H*�C�,�lr*�1>/2143f14*+5 ��k E@,{x!*+5§/214~Ð/J*�1
j 14*+, & 5267145<52*�?BA�,'6714,�3�*�14Q:145wly143B/2145!x�Qu14v7o"3K� k ,B145�v7o"~ ¤ �yª�O�14~IpJL k 5267145�ly143B/2145!S
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O'Q2Q2*+(�/ & 526���S�g i�� *+~I*+526 # ts1>CBC & 526Rv7o"5wQ2*�/J*+3B14E_,�*�o"5 k (�14~²8 & C # j
� �P|

µ & C.-), � (+*�?.A � & /2145 ��k E@,BC�*+6
5 k (�145 & 5�/­� k ,B145�lmo"3�,B145®*�C�,H/2143Hµ & C�, k 5�/Ù/21>C�8y*+,BC����
k & L�6714,�3 k 67145!x�/2143f6
(�14*�?BA � 14*+,�*+6§~I*+,014*+5�14~ A�o_?.A k & ê��
CB145�/2145­�bC � *+(+(�o
C�E7o"p k & L�67145�o"~I~R145
l & 3B/21
S�v'*�143K*�C�,bC�, k ,�,}/214~ò*�/21 k (+*�C�*�143�,B145�(�o"6
*�CB?.A�145�µ & C�, k 5�/</J*�1�67145 k & 108m1>C.?BA k ��1452A�14*+,
/21>Ca|_*+6
5 k (�C � & 143�E714525�145!S ± 5¬OKQ2Q2*+(�/ & 526D��S ��*�C�,�/J*�1wo"Qu145F67145 k 525�,B1�t k 3�E_*�143 & 526�ª �
k (�C � 3�*+6
67143�p & 52E@, �¨� & 143�E714525�145!S�µ & 5�-"?.A�C�,PLNo"(+6
,�/2143PA k (+Q:1 �[k E_,{xu*+5§/214~Ð/ k C�|_*+6
5 k (
52*�?.A�,�6714,�3�*�14Qu145�lr*+3B/ & 5�/ k & L z�� & 3���?BE_L�-)(+(+,{S�� k 525s*�C�,}14*+5 � 3B14*+Qu145�/2143 j 14*+, & 526�/ & 3B?.A
/2145 ¤ �mª}O k 5�/2143zA�o"A�145wO'~Ip2(+*+, & /21Pv7o"5�� z{z ~ ��k & LD�/í%ó,� & 5�/&ñYð^þ � & 143�E714525�145!S�� k C
|_*+6
5 k (�lr*+3B/a/ k 525Hv7o"3z/214~è�z*�?.A�, & 5267C�lm1>?BA�CB14(�52*�?BA_,z6714,�3�*�14Q:145 & 5�/�6
(�14*+,B14,r( k 5267C k ~ k & Lz�� & 3���?BEuSJtw*+,m/2143yE@(�14*+5�143B145HOK~Ip2(+*+, & /21bv7o"5a¢ z{z ~ � 143BC.?BA�14*+5�145a/ k 3 k & LqA2*+5H/J*�1�|_*+6
5 k (�1
x
/J*�1Pv7o"~ìO}| ± ° k & C�67146714Qu145�ly143B/2145!S
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OKQ2Q2*+(�/ & 526h��S � i2j
� �P| # � k ,B1452(�14*+, & 526H���TQu14*!Q2*�/J*+3B14E@,�*�o"5 k (�143'8�145 & , � & 526
i Â i j; 9ÅÇÕ=É¢¡£��ÿR�
8�14*_/2143�°yA k 3 k E_,B143�*�C�*�143 & 526�/21>C � �n8m*+, # �zOK°mCnC�,B14A�145 � lm14*2ª}3B�"$7145�*+~ � o"3B/2143�6
3 & 5�/�S7µ & ~
14*+5�145�*�CB,�/J*�1�143�3B14*�?.A�Q k 3B1HO & ê��
C & 526 � & Qu1>C�,�*+~I~R145 & 5�/ � & ~ k 5�/2143B145G/J*�1hª}1>CB?.A�lr*+5 #
/J*+6
E714*+,{x�/J*�1�v7o"~ìv7143�ly145�/214,B145§�'p:143 k ,�*�o"5�C�v7143BCB,.-)3�E7143 k Q2A�-)526
,{S
� o"3 k & CBCB14, � & 526'Lq�23©14*+5�1y8�1>C�,�*+~I~ & 526}/2143�O & ê��
C & 526K*�CB,©14*+5�1�3 k & CB?.A k 3�~R1�|_p k 525 & 5267C #

v7143BCBo"3�6 & 526a/2143�8 k & C�,B14*+5�1
Su� k 14*+5�1f67145 k & 10éK5_,B143BC & ?BA & 526w/21>C}� k & CB?.A�v7143�A k (+,B145�C & 5�/
14*+5�1��'p2,�*+~I*�143 & 526wQ2*�CBA�143�52*�?BA�,f143=L�o"(+6
,B1
xu*�CB,P/J*�1>C k Q:143�5�o@?BA§52*�?.A�,P67146714Qu145!S!� k C�� k & #
CB?.A�145�pJê k 5 � ,yCB*�?BA k & L!/J*�1zO & C�6�-)52671z/21>Cy�zOK°mC & 5�/H�'p:143 k ,�*�o"5�C�v7143BCB,.-)3�E7143BC�LNo"3�, & 5�/RCBo
*�C�,�E714*+5�1KQ:1>C.CB143B1'ª}145 k & *+6
E714*+,y~R�"6
(+*�?BA!S@� & 3B?.Aht<*+,�,B14( & 526f/2143yO & C�6 k 5267C.C�p k 525 & 526fE k 525
� l k 3P14*+5�67145 k & 143B143P´§143�,}6714~R1>CBC.145slm143B/2145!x!/2o@?BA�/J*�1>CB1¤p�3�6714Q252*�CBCB10(+*�1467145�lm14*+, & 5�,B143
/2143}143�l k 3�,B14,B145�ª}145 k & *+6
E714*+, & 5�/<C�*+5�/w52*�?BA_, k & C.C k 6714E_3.-âL�,�*+6�x:CBo"( k 52671�/J*�1 � 143BCBo"3�6 & 5267C #
C�p k 525 & 5267145wE714*+5�1 k E � 14p2, k Q2(�1 %'& k (+*+,.-), k & L�ly14*�C.145!S
O & ?.AR/ k C�/�æ_5 k ~I*�C.?BA�1 � 143�A k (+,B145R*�CB, k & C�/2145I67145 k 525�,B145aªb3��25�/2145R5 & 3�Qu146
3B145 � , k & C #

ly143�,�Q k 3{S_OKQ2Q2*+(�/ & 526���S+� � 14*+6
,�/J*�1zts1>CBC & 526P/2143�O & C�6 k 5267CBC�p k 525 & 526�~I*+,�v7143.-)5�/2143�(+*�?.A�145
´§143�,B145!S@8m14*u/2143�Qu145 & , � 145a14*+5JL k ?BA�145w|@o)L�,	l k 3B1bl & 3B/2145H/J*�1z´§143�,B1b/J*+3B14E_,mv7o"~��y° ±�# 8 & C
k & L�/2145<�KOK°Ù671>CB?.A23�*�14Q:145 & 5�/w52*�?.A�, k & C'/214~ò(�o"E k (�145s�KObt 6714(�1>CB145!S��}1>C�A k (+Q<E7o"525�,B1
/J*�1h~ k ·@*+~ k (�1�ª}1>CB?.A�lr*+5�/J*+6
E714*+,�/21>C0�zOK°mCf52*�?.A�,R143�3B14*�?BA_,Ily143B/2145!S�t k 59CB*�14A�,';=1>/2o@?BA!x
/ k CBCyQ:14*:14*+5�143 � 143�~I*+52*�143 & 526Iv7o"5¥� z§¦ /2143��'pu143 k ,�*�o"5�C�v7143BC�,.-)3�E7143zC.?BA25�14(+(:67145 & 6f*�C�,{x & ~
*+5�¢ z 5�C �u� |_p k 525 & 5267C�A & Q � & (�14*�C�,B145!S��b*�1>C�143=Lq�2(+(+,�v7o"(+(�/J*�1¨p�3�l k 3�, & 5267145!x©/J*�1 k 5§/J*�1p�3 � 1 & 6 & 526 k 5 k (�o"67143 � 1>CB,�~ & C�,B143'671>C�,B14(+(+,zl & 3B/2145!S
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O'Q2Q2*+(�/ & 526���S+� i O & C�6 k Qu1�/21>C � �n8m*+, # �zOK°mC
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± 5H/2143Qå'Qu143BC�*�?BA_,T�"� k p2*+,B14(�¢7£ylr*+3B/a/J*�1 � 3B14525 & 526h/2143'|@o)L�,	l k 3B1P*+5 � ly14* � 14*+(�1�143�(«- & ,B143�,{S
�}143 � 14*+([/2143P|@o)L�,	l k 3B1
x�/2143}/ k C�pn·@pu143�*+~R145�, k & L��y° # p�Q:145�10/ k 3BC�,B14(+(+,{x:Q2*+(�/214,}14*+5�1�p23Bo #
;�14E_,BC�pu1 � *Yù�CB?.A�1y8�145 & , � 143Bo"Qu143=ê�-"?BA�1
x_/J*�1�14*+5�1 ± 5�,B143 k E@,�*�o"5I~I*+,[/2143§v k 3B/Jl k 3B1�143�~R�"6
(+*�?BA_,{S
ª}14~R14*+5�C k ~R1f� k 5�/JQu1>/J*+526 & 526�*�CB,'/2143}µ & 6
3�*�� k & L�/J*�1�v k 3B/Jl k 3B1��2Qu143K/J*�1�8�14,�3�*�14Q�CBCPæ@C #
,B14~�,�3B14*+Qu143{x�/J*�1�/ & 3B?BAº¹³� & 5267o£»!Q � lPS¼¹³8 k & zJ� »©/21Iù�52*�143�,Klm143B/2145!S
± 5�/J*�1>C.14~½� k p2*+,B14(mlr*+3B/ k & Lz/2145 k 5�/2143B145 � 14*+(m/21430|@o)L�,	l k 3B1H14*+5267146 k 5267145!x[/2143T/ k C

� 143�A k (+,B145�/2143Kp23Bo"6
3 k ~I~I*�143�Q k 3B145§8 k & ,B14*+(�1TQ:1>CB?.A23B14*+Q2,{x�/J*�1 k & L�/2143�� k 3�,B1 � & C k ~I~R145 #
lr*+3�E7145!S�O & L:/J*�1��Ko"5�ù�6 & 3 k ,�*�o"5H/21>C¾p;p����r�bt�| & 5�/I/ k ~I*+,m/21>C�� j ø®CBo�lr*�1z/2145 � v'� j #
°mo@/21I/21>Cf°m� j �}C�lr*+3B/�*+5§OKQ�C k , � gJS�¢a14*+5267146 k 5267145!S�v'*�143PCBo"(+(�145§6
3 & 5�/J(�1467145�/21H|_,�3 & E #
, & 3B145 14*+5�143 ¤ �yª}OÐ��3Bo"6
3 k ~I~I*�143 & 526¬143�(«- & ,B143�,alm143B/2145!Sz�b*�1>C�Lq�2A23�, � & 3¿p�*+5JL��2A23 & 526
14*+5�143m|_*+~ & ( k ,�*�o"5�C & ~I6714Q & 526 & 5�/R/2143¾p�3BC�,B14(+( & 526f14*+5�1>C � v'� j # tso@/214(+(�C k ~¹8�14*�C�p2*�14(�/21>C
¤ � � O # °yA2*+p�C{S

À}ÂHj ÿam�mBÏzÆ�Ø¥Æ�ÕBÎfÆnÔ|¡£Á\ÂÄÃ�ÿ �ÆÅ�ÑfÆÇ�>Ê�Ô�ÈÊÉ�ËÍÌ�ÎÐÏ�Ñ;Ò
�b*�1T��3Bo"6
3 k ~I~I*�143 & 526w/21>C ¤ �mª}O'C'Q2*+(�/214,�/J*�1R|@?BA252*+,�,BC�,B14(+(�1 � lr*�CB?.A�145�/2143b�y° # |@o)L�,	l k 3B1
& 5�/§/2145§8 k & ,B14*+(�145 k & Lr/214~ 8�o k 3B/�S!�b*�1IOK5�CB,B1 & 143 & 526w/2143�8 k & ,B14*+(�1R143=LNo"(+6
,�52*�?BA�,T5 & 3
3B14*+5h14(�14E@,�3�*�CB?.Ah/ & 3B?BA�/2145 ¤ �yª}Ofx7CBo"5�/2143�5�1>C�lm143B/2145 k & ?BA¥�Ko"~I~ & 52*+E k ,�*�o"5�C�p23Bo",Bo"E7o"(+(�1
/ & 3B?BAD/2145 ¤ �yª�Oý14*+526714A k (+,B145!x!/J*�1fL��23�/J*�10�y° # |@o)Lq,Äl k 3B1�52*�?BA�,TC�*�?BA_,�Q k 3TC�*+5�/�S�p�C}E7�"5 #
5�145�v7o"5�14*+5 k 5�/2143 & 5 k Q2A�-)526
*+671�õ�ìUé�ì�ïqÓGéAëÔ�/í*÷1ï�õ k Q2( k & LN145!x�/J*�1 k & L�|_*+6
5 k (�1Hv7o"5 k & $7145
3B1 k 6
*�143B145 & 5�/I;=14lm14*+(�CrQ:1>CB,�*+~I~�,B1 � 14*+(�1P/2143 ¤ & 52E@,�*�o"5 k (+*+,.-),K�2Qu143�5�14A2~R145!S
± ~ � v'� j # °mo@/21sly143B/2145¡�'146
*�C�,B143a/21Iù�52*�143�,{xz/J*�1s(�o"E k (�1§|_pu14*�?BA�143w/ k 3BC�,B14(+(�145!Sr�b*�1>C

671>CB?.A2*�14A�,'/ & 3B?.A<14*+5�1P�}14E@( k 3 k ,�*�o"5w/2143KO'3�, i
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è¨ä{Þ2éÜØ{ß£Þ�êÍë|ìÕ{ÖÔ×,ØÚÙÜÛíé{à>ÖÔß£âÜáyà£â�× ã¶ÕÔß{ä£áÜÛ,Þy×>Ö,Ý�áyå{âÚÝIß£Þ�à�æ)ç
è¨ä{Þ2éÜØ{ß£Þ�êÍë|ìÕ{ÖÔ×,ØÚÙÜÛwà£âÜÙ,ä£á2à£â�× ã¶ÕÔß{ä£áÜÛ,Þy×>Ö,Ý�áyå{âÚÝIß£Þ�à�æ)ç
è¨ä{Þ2éÜØ{ß£Þ�êÍë|ìÕ{ÖÔ×,ØÚÙÜÛ�Ù,äÍÝ�áyà{â�× ã¶ÕÔß{ä£áÜÛ,Þy×>Ö,Ý�áyå{âÚÝIß£Þ�à�æÔè.î¿ä{Þ2éÜØ{ß£Þ�êÍë|ìÕ{ÖÔ×,ØÚÙÜÛ\ä{ÙÚÝ�áyà{â�× ã¶ÕÔß{ä£áÜÛ,Þy×>Ö,Ý�áyå{âÚÝIß£Þ�à�æÔè.î¿ä{Þ2éÜØ{ß£Þ�êÍë|ì
� k Qu14*y145_,BC�,B14A�145Fg
¢�Q � l � �n8m*+,TQ23B14*+,B1��K146
*�CB,B143{x©/J*�1h*+5�,B143�5G671>CB?BA23�*�14Qu145 & 5�/�6714(�1 #

CB145Gly143B/2145ÇE7�"525�145!S�� k ~I*+,I*�CB, k Qu143 k & ?BAF14*+5­µ & 6
3�*��Ùv7o"5 k & $7145�(�14*�?BA_,R3B1 k (+*�C�*�143�Q k 3{x

�
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/214525�14*+5�1�14*+5JL k ?BA�1¨÷.ø�ù{øKú�Ó¨ùÚû.�Úü?ýlúmE k 525 � & /2145 ¤ ( k 52E7145�14*+5�143 ��k E@, & 526�/J*�1}� k ,B145av7o"5
1M·J,B143�5�145DO'5�CB?.A2(+��CBCB145§(�1>CB145 & 5�/�*+5�14*+5��'146
*�C�,B143P�2Qu143�5�14A2~R145!S©8�14*�C�p2*�14(+A k L�,T/ k L��23P*�C�,
/ k C�p�*+52(�1>C.145sv7o"5�Ob�P° # ´§143�,B145!x:/ k C & 5 k Q2A�-)526
*+6av7o"5 k 5�/2143B145���3Bo"6
3 k ~I~�,B14*+(�145DC�,.-)5 #
/J*+6HC�þ@5�?BA23Bo"5 � & 3 ��k E@, & 526�ÿ������������H´§143�,B1�v7o"5s/2145<� k ,B1452(�14*+, & 5267145ºÿ��	�����>ÿ�
 ÿI*+5s/ k C
�'146
*�C�,B143�ÿ���������
��R(«-"/J,{S
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p�5_,BC�p23B1>?BA�145�/�E k 525s/J*�1TOK5�CB,B1 & 143 & 526H/21>C'p k 3 k (+(�14(�145��zOK°mC k & ?BAs�2Q:143}14*+5<�'146
*�C�,B143

143=LNo"(+67145!xJ*+5�/214~�/J*�1�÷.ø�ù£øKú�ÓÐù£û.�Úü?ýlúmCB145�CB*+Q:14( k & L[/J*�1! '5�/2143 & 526R/21>Cr�K146
*�CB,B143�*+52A k (+,B1>Cr*�C�,
& 5�/a/J*�1 �[k E_, & 526 & 5�/H� k ,B145 k 5a/J*�1b1M·J,B143�5�145aOK5�C.?BA2(+��CBCB1b6
*+Q2,{S�|@o"(+(�/2143r�zOK°­671>C�pu143�3�,
C.14*+5!xâQ2*�C�/2143 k 5 k (�o"671rO & C�6 k 526}/2145I6714lr�25�CB?BA_,B145R´§143�, k 5267145�o"~I~R145RA k ,{x)~���CBCB145 & 5_,B143
é'~RC�,.-)5�/2145I´ k 3�,B1 � þ@E_(�145R14*+52671>C.?BA�o"Qu145Ily143B/2145!S{p�*+5hµ & 6
3�*�� k & L�/2145I�zOK°Dv7o"5 k 5�/2143B145
tso@/ & (�145 k & Cz143=LNo"(+6
,K/ k 525w/ & 3B?BA�|@?BA23B14*+Qu145w14*+5�1>Cz´§143�,B1>CK*+5�/ k Cz�K146
*�CB,B143"�
ÿ�������
���S
�b*�1�� k ,B145��2Qu143�~I*+,�,�( & 526 � & /2145wCB143�*�14(+(�145s�zOK°mC'E k 525<-)A252(+*�?.Aw3B1 k (+*�C�*�143�,'ly143B/2145!x k ( #

(�143B/J*+5267Cm~ & CBCy/J*�1�÷.ø�ù{øKú ÓÐù£ûÔ�Úü�ý�ú�/ k C�p k 3 k (+(�14(:14~IpJL k 5267145�1'� k ,B145_lyo"3�,rCB143�* k (+*�C�*�143B145 & 5�/
�[k E_,KLq�23 ��k E@,K14*+5<8m*+,z*+5w/ k C}|@?BA2*�14Qu143B146
*�C�,B143$#b/2143'�zOK°mC'C.?BA23B14*+Qu145!S��b*�1>Cz*�C�,r(�14*�?.A�, � &
*+~Ip2(�14~R145_,�*�143B145!Su� k /J*�1PCB143�*�14(+(�1 �[k E_, & 526h( k 5267C k ~�*�C�, & 5�/<CBo"6 k 3 k & C�Q2(�14*+Qu145wE k 525!x2Q2*�C
/ k Cn5�-"?.A�C�,B1z� k ,B145�Q2*+,��2Qu143�,�3 k 67145Rlr*+3B/�x)E k 525R/J*�1r|@143�* k (+*�CB*�143 & 526�/2143�� k ,B145RC.?BA�o"5I*+5I/2143
�m° # |@o)Lq,Äl k 3B1H143=L�o"(+67145!x & 5�/§/J*�1I� k ,B145§ly143B/2145DQ2*+,	ly14*�C.1R�2Qu143�/2145�(�o"E k (�145D8 & CP*+5�/2145
¤ �yª�Oè671>CB?BA23�*�14Qu145!S�|@o<E7�"525�145G14*+5G�K146
*�CB,B143 & 5�/9/J*�1�|@143�* k (+*�C�*�143 & 5267C�(�o"6
*+E�*+~ ¤ �yª}O
671>CBp k 3�,Ily143B/2145!xnlyo"Qu14*r14*+5�1&%KQu143�,�3 k 6 & 526�v7o"5�14*+5 � 14(+5�145F8y*+,BC0*+5Fg
¢n8m*+,I�y° ±	# ´§o"3�,B145
/J*�1�p(' � *�145 � /21>Cz8 & CBC.1>Crv7143�3�*+5267143�,{S
± ~ ¤ k (+(�1f/21>C}� k ,B145 k & C�, k & CB?BA�C}~I*+,}/214~²(�o"E k (�145�8 & C'1M·J*�C�,�*�143�,}14*+5 & ~0L k 526
3B14*�?BA�143B1>C

tso@/ & (�xr/ k C�/J*�1b�Ko"~I~ & 52*+E k ,�*�o"5 ~I*+,�/214~ � j ø k Q�lr*�?.E714(+, & 5�/ /J*�1�6714~ & (+,�*+p2(�1M·@,B145
� k ,B145�/21>CK(�o"E k (�145�8 & C.CB1>CK5 k ?.As14*+5�14~¦|@?BA23B14*+Q � þ@E@( & C k & L�/2145 ¤ �yª}O k (�CbOr/J3B1>CBC # & 5�/
� k ,B145_lyo"3�, � & 3 � 143=Lq�26 & 526�C�,B14(+(+,{SDp�*+5�1º÷.ø�ù{øKúwÓÐù£û.�Íü�ýlú�3B1 k 6
*�143�, k & LT/ k Ca|_*+6
5 k (*)+�����
& 5�/<CB?BA23B14*+Q2,b/J*�1P� k ,B145w*+5w/ k C'/ & 3B?BAbÿ��,�,��
�-,-ICB14(�14E_,�*�143�,B1��K146
*�C�,B143{S¢p�*+5�1Pv7143B14*+5JL k ?BA�,B1
� 143BCB*�o"5w/21>C � v'� j # °mo@/21>Crv7143B/21 & ,�(+*�?.A�,}/J*�1>C{S
�Üà£ÞÚÝyâÚÕ,Õ�æ à£âÚÕyâyß�./�>Ý�Û0�>ë� â�×>Ö.ØÖ���à£âÚÕ2â�ß��1�.è���ß��Úâ2ØÝyÞyØÜßÜà£Þ{ÛÜá2à£â�× ����æ8Þ�ß��Úâ�àÍÕ0��23�8ê3�në¢ìé{à>Ö.ß£â{áyà£ây× ����æ8Þ�ß��Úâ�àÍÕ0��23�8ê3�në¢ìâ{Û{Õyâ Ö����>Ý�Û0���8â�å£â2Ø{ß�ÙyØ£ä��>ÝyÛ��4�5�.è��¤ß��ÚâyØ76�6\ÞyØ à
Ö,Õ{Ö.Ø{×ºâ�ä,×£â�Þ����>Ý{Ö�6.ßÜà>ÖÔ×Ü×{â�àÝyÙÚÕ2âºÙ�äÜä,à£âÚÕ,Õ�Ö,Õé��ÚâyØ�é{à
ÖÔß£âÜÙ,ä�à���2é{à>ÖÔß£âÜáyà£â�×4���ºäÜÙ�ß£Ù{á���à£Þ$8 á0�
Ý{ÖVæ8ç>è ä{ÞyéÜØÜß£ÞbêÍë ìé��ÚâyØÊÝyÞ2Ø{ßÜà£Þ{Û�Ù,ä,à���2ÝyÞyØ{ßÜà{Þ{ÛÜáyà£ây×�����ä{Ù�ß{Ù{á��,à£Þ98 á0�>Ý{ÖVæ)ç>è äÜÞyéÜØ{ß£ÞbêÚë ìé��ÚâyØ Þ�ß��Úâ�à
Õ:��2�;�<,=�=RìâyØ£ä ÝyÙÚÕ2â�ì
>�9�(+')*,'@?�A,9�Jn1CB¬#�D B�D+@
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âyØ£ä Ö��¼ìâyØ£äÊÖ��¼ìâyØ£ä��{à£Þ£ÝyâÚÕÜÕÄì
OK5�/J*�1>CB143�|_,B14(+(�1ICBo"(+([52*�?BA�,T/J*�1T67145 k & 1 ¤ & 52E@,�*�o"5�C�lm14*�CB1 k (+(�143�ly14*+,B143B145§tso_/ & (�1
x:*+5�C #

Qu1>CBo"5�/2143B1w/2143H�KObt & 5�/Ç� j ø # O'5�C�,B1 & 143 & 526�xm*+~ �}14, k *+(b143�E@(«-)3�,�lm143B/2145!S�� & 3B?.A¬/J*�1
14*+5JL k ?BA�145�8m14*�CBp2*�14(�1�*�C�, k Q:143'E_( k 3{x�/ k CBC�÷Ôø�ù{øKú�ÓÐù£û.�Úü?ýlúH÷z145�,Älyo"3=LN145�ly143B/2145�E7�"525�145!x�/J*�1
/ k C���3Bo",Bo"E7o"(+( k & L!8 k & ,B14*+(�14Qu145�1KE k p�CB14(+5 & 5�/h� k ,B145��2Qu143��K146
*�C�,B143 k & C�, k & CB?.A�145!S�´¬*�?BA #
,�*+6}*�C�,n/ k Q:14*�x"/ k CBC�|_*+6
5 k (�1[;�14ly14*+(�Cn5 & 3�v7o"5I14*+5�14~���3Bo � 1>CBCn6714,�3�*�14Qu145Ily143B/2145!x
/ k ~I*+,nE714*+5
& 5�/21Iù�52*�143�,B143Kµ & C�, k 5�/�14*+5_,�3�*+,�,{S_� k A�143y*�C�, k & ?.Ah14*+5h/J*+3B14E@,B143�µ & 6
3�*��<v7o"5 k (+(�145 k & L!14*+5�145
1M·J,B143�5�145�8 k & CB,B14*+5 � & v7143�~R14*�/2145!x & 5�/a/J*�1��'o"~I~ & 52*+E k ,�*�o"5w~I*+,n;�1>/214~�14*+5 � 14(+5�145<8 k & #
C�,B14*+5�*�CB, k & CBCB?BA2(+*�14$
(+*�?.As/ & 3B?.A<14*+5aQu1>C�,�*+~I~�,B1>Cbtso_/ & ( k & C � & L��2A23B145!x�/ k CK/J*�1P��3Bo",Bo"E7o"(+(�1
14*+52A�-)(+, & 5�/�14*+5�1 � 143�l k (+, & 526H/2143z�K1>CBCBo & 3B?>1}Qu14*+52A k (+,B14,{S
�'*�1IO'3�Q2*+,�3�*�143 & 526w/2143Tµ & 6
3�*���1 k & Lm/J*�1>C.1>CPt<o@/ & (n*�C�,�*+~¦14*+5JL k ?BA�C�,B145 ¤ k (+(�/ & 3B?BA�14*+5

� & C.-), � (+*�?.A�1>Cr|_*+6
5 k ( � & 3B1 k (+*�CB*�143B145!x_/ k Cy/2145h8�145 & , � & 5267CBCB, k , & Cr14*+5�143y�K1>C.CBo & 3B?>1 k 5 � 14*+6
,{S
± C�,m/ k CK|_*+6
5 k (�/21 k E@,�*+v_*�143�,{xJE k 525a14*+5at<o@/ & (:/J*�1}�'1>CBCBo & 3B?>1b3B1>CB143�v@*�143B145!x & 5�/H/ k CK|_*+6
5 k (
lr*+3B/�671>CB14, � ,{S¾p�*+5 � ly14*+,B1>Cht<o@/ & (rlr*+3B/�v7o"3R/214~ïµ & 6
3�*�� / k Ch|_, k , & C.C�*+6
5 k (z(�1>CB145 & 5�/
l k 3�,B145!x�Q2*�C�/J*�1��'1>CB143�v@*�143 & 526 k & Lq6714A�o"Qu145Ç*�C�,{S ± C�,R/2143�143BCB,B1 � o"3�6 k 526 k Q2671>CB?.A2(�o
CBCB145!x
lr*+3B/�/ k C'|_, k , & CBQ2*+,z6714(��
CB?BA_,{x & 5�/a/ k C � ly14*+,B1Ptso@/ & (�E k 525w/J*�1��K1>CBCBo & 3B?>1}3B1>C.143�v_*�143B145!S
�'*�1>C.1�14*+5JL k ?.A�1 � 143�l k (+, & 526�xKQ:14*�/2143�*+~I~R143�14*+5 tso_/ & (P/J*�1�v7o"(+(�1º�Ko"5�,�3Bo"(+(�1��2Q:143

14*+5�1��'1>CBCBo & 3B?>1HA k ,{x�145�,BCBp23�*�?BA�,H14*+5�143�|@143�* k (+*�C�*�143 & 526Dp k 3 k (+(�14(�143hO'5JLq3 k 67145!S�|_*�1�*�C�,I5 & 3
C�*+525_v7o"(+(�xnL k (+(�CI14*+5�1w�K1>CBCBo & 3B?>1�6
3B�"$
,B145_,B14*+(�C�v7o"5F14*+5�14~îtso@/ & (mQu145 & , � ,�lr*+3B/ & 5�/G5 & 3
CB14(+,B145 �Ko"5Jê�*+E@,B1�~I*+, k 5�/2143B1459tso_/ & (�145 k & L�,�3B14,B145!S!´¬*+3B/�14*+5�1��K1>CBCBo & 3B?>1�C�,.-)5�/J*+6wv7o"5
v7143BCB?.A2*�1>/2145�145­tso_/ & (�145FQu145��",�*+6
,{x�E k 525F1>CIp k CBC�*�143B145!x�/ k C.CR14*+5Ft<o@/ & (z/J*�1¿�Ko"5_,�3Bo"(+(�1
Qu14A�-)(+, & 5�/�/J*�1R�K1>C.CBo & 3B?>1052*�14~ k (�C�L��23 k 5�/2143B1���3Bo � 1>C.CB1fLq3B14*�6
*+Q2,{S�O & $7143B/214~ÐE k 525§1>C
5�o",	lm145�/J*+6hCB14*+5!xJ��3�*�o"3�*+,.-),B145s14*+5 � & Lq�2A23B145!x�/ k ~I*+,r6714lr*�CBCB1}��3Bo � 1>CBCB1}v7o"3�3 k 526
*+67145�µ & 6
3�*��
143�A k (+,B145!x�lm14*+(©/2143B145wO & C=L��2A23 & 526R52*�?BA_,Kv7143 � �"67143�,zlm143B/2145wE k 525!S
¤ �23�/J*�1 � 143�l k (+, & 526</21>C��KObt<Cblr*+3B/�14*+5 k 5�C�p23 & ?BA�C�v7o"(+(�143B1>C0|_,B1 & 143 & 5267C�~Ro@/ & (�145�, #

lyo"3=LN145!x�/ k C � & ~ 14*+5�145F*+5_,B143�5­14*+5�1w14*+52A�14*+,�(+*�?.A�1<O'5�C�,B1 & 143 & 526§v7o"5®| # & 5�/¬|@� # �KObt
143�( k & Q2, & 5�/ � & ~ k 5�/2143B145D/J*�1Ip k 3 k (+(�14(�1h8�1 k 3�Q:14*+, & 526<v7143BCB?BA2*�1>/2145�143fOK5JL�3 k 67145§(�14*�C�,B14,{S
� k C��KObtò~ & CBC & 5�,B143�é'~RC�,.-)5�/2145hCB,.-)5�/J*+6�CBo{lmo"A2(�L��23��}t<O # µ & 6
3�*���1r�2Q:143�/2145�(�o"E k (�145
8 & C k (�C k & ?BA�Lq�23�µ & 6
3�*��u1�v7o"~�v k & p2,�~Ro_/ & (�x k (�C k & ?.A�L��23 k & ,Bo"~ k ,�*�C�*�143�,B1 k 5 k (�o"671�� k ,B145p�*+5 # & 5�/wO & C�(�1>CB1�143�3B14*�?.A�Q k 3�CB14*+5!S��'*�1>C.1P� k 3 k (+(�14(+*+,.-),}lr*+3B/s143�3B14*�?BA_,b/ & 3B?.As/J*�1 � 143�6 k Q:1
v7o"5FEHG�ü.ø?÷4x�v7o"5Ç/2145�145�;�1>/2143�14*+5�1�C�,.-)5�/J*+671 � 143�Q2*+5�/ & 526 � & ~î�'O't # t<o@/ & (z/ k 3BC�,B14(+(+,{S
� & 3B?BAw|_,B1 & 143�(�14*+, & 5267145aE k 525P;�1>/2143m�[o"3�,r14*+5�145��'O't # µ & 6
3�*�� k 52~R14(�/2145 & 5�/h/ k C��KObt #
tso_/ & (�CB143�* k (+*�CB*�143�,�/J*�1IOK5JL�3 k 67145H;�105 k ?BA�O'5 ��k A2( & 5�/§��3�*�o"3�*+,.-),�/2143T��o"3�,BC{S©O & $7143B/214~
�2Qu143BCB14, � ,�1>CR/ k CI6714~R14*+5�C k ~R1�*+5�,B143�5�1<��3Bo",Bo"E7o"(+(K*+5F/J*�1wC�p:1 � *Yù�C.?BA�1�O'5�C�,B1 & 143 & 526D/2143
8 k & ,B14*+(�1 & 5�/Ù�2Q:143�52*+~I~T, k /J~I*+52*�C�,�3 k ,�*+v71§O & L�6 k Q:145!x�lr*�1�/ k Caé'~RCB?BA k (+,B145 � lr*�CB?BA�145
/2145w8 k & C�,B14*+5�145wo@/2143z/ k CKO & �u3�*�CB?BA�145 � /21>C'|@� # �'O'tsC{S
�'14Qu145f/2145 & 5_v7143.-)5�/2143�(+*�?BA�145htso@/ & (�145 � & 3�O'5�C�,B1 & 143 & 526�/2143©LN1>C�,[*+5�C�, k (+(+*�143�,B145Ðv k 3B/ #

l k 3B1P6
*+Q2,K1>Cz14*+5�tso_/ & (�x2/ k Cz/2145 � & ,B1>C�,B145�/2145wO�| ± ° k 5�C�,B1 & 143�,{S��'*�1>C.1>Czt<o@/ & (�*�C�,z/ k C
14*+67145�,�(+*�?.A�1¤v k & p2,�~Ro@/ & (�;�1>/21>Cz14*+5 � 14(+5�145�pn·@pu143�*+~R145�,B1>C�x�/ k 1>C'/J*�1 ¤ & 52E@,�*�o"5 k (+*+,.-), & 5�/
/2145DO'Q2( k & Lz/21>C � 1>C�,BC�LN1>C�,�(�146
,{S ± ~¦14*+5JL k ?BA�C�,B145 ¤ k (+(yCB,B14(+(+,�/J*�1>CB1>C�tso@/ & (�/J*�1õ�'o"~I~ & #
52*+E k ,�*�o"5�~I*+,R/214~¶O}| ± °¹Q:143B14*+,{x�/J*�1�v7o"5F/2143R�y° # |@o)L�,	l k 3B1wQu145 & , � ,Ilr*+3B/�x & ~¶� k ,B145
 )/2(+')*,'@?�A,9JIK*,G,(41�1¼#0D K�D L
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~I*+,T/214~ °yA2*+p k & C � & , k & CB?.A�145!S ± ~ vK*+5_Q2(+*�?BE k & L<p�v7o"( & ,�*�o"5�CB1M·Jp:143�*+~R145_,B1�~I*+,�E7o"5�ù�6 & #
3�*�143�Q k 3B145®~I*�·21>/ # C�*+6
5 k (�O�| ± °mChE k 525Ù14*+5ÙCBo"(�?BA�1>Catso_/ & ('5�14Q:145Ù/2145Ù6
3 & 5�/2C.-), � (+*�?BA�145�'o"~I~ & 52*+E k ,�*�o"5�C k & L�6 k Q:145 k Qu143 k & ?.A � 14*+(�1</21>Ch67145�14,�*�CB?BA�145®O'(+67o"3�*+,�A2~ & C k & C=L��2A23B145
& 5�/HQu14*�C�p2*�14(�C�lm14*�CB1�/J*�1}8�14ly143�, & 526�14*+5�1>C ± 5�/J*+v_*�/ &2& ~RCz*+5qv k 3B/Jl k 3B1 k & C�Lq�2A23B145!S2�}143�(�o #
E k (�1h|_pu14*�?BA�143 k & Lz/214~ � 1>C�,BC�þJC�,B14~Ú6
*+Q2,�/J*�1Rts�"6
(+*�?BA2E714*+,{x�14*+5�1I6 k 5 � 1hª}145�143 k ,�*�o"5Dv7o"5
± 5�/J*+v@*�/ & 145I*+5f/2145�|_pu14*�?BA�143 � & ( k /2145!x"/21450O�| ± °�~I*+,:;�1>/2143¬�'o"5�ù�6 & 3 k ,�*�o"5 � & ,B1>C�,B145 & 5�/
14*+5�1f8�14ly143�, & 526 k (+(�143 ± 5�/J*+v@*�/ & 145s/ & 3B?.A � & Lq�2A23B145!S!�'Q_lyo"A2(�t & , k ,�*�o"5 & 5�/�|@14(�14E_,�*�o"5s*+5
/2143�O & L�Q k & p2A k CB1w5�o_?.AÇ*+5­�m° # |@o)Lq,Äl k 3B1�C�, k ,�,°ù�5�/2145!xy*�C�, k 5 � & C�,�3B14Qu145!x k & ?.A¬/J*�1>C.1a*+5
/ k C v k & p2,�~Ro@/ & (�/21>C ¤ �mª}O¸°mo_/21>Cz14*+5 � & Q2*+5�/2145 & 5�/�CBoR6 k 5 � 1�p�v7o"( & ,�*�o"5�CB1M·Jp:143�*+~R145 #
,B1�v7o"(+(+E7o"~I~R145 k & ,Bo"5�o"~ k & L�14*+5�143���ù^ü�ý\þ§ü�ýNM # � k 3�,B1�/ & 3B?BA � & L��2A23B145!S:�'*�1T�y° # |@o)L�,	l k 3B1
E k 525R~R14A23B143B1'CBo"(�?BA�143r|Íþ@C�,B14~R1z*+5�14*+5�14~ý�'1>?BA25�143�*+5_,B146
3�*�143B145 & 5�/h14*+5�1 � 143�l k (+, & 5260/2143p�·@pu143�*+~R145�,B1�v7o"3�5�14A2~R145!S

À�Â8t Á\ÂÄÃ�ÿ ¡ �ÆÅ�ÑfÆ��[ÍTÔ�ÿ¨ÎTÈ�É�Æ�ÍfÆnÔ:ÍfÎTÏÚÑfÆ�È Á\ÂÊuHÿ¨È
8�14*+~ 143BC�,B145 p�5�,	l & 3=Lb14*+5�1>CTCBo"(�?.A�1459O�| ± ° # C�p:1 � *Yù�C.?BA�145Dtso@/ & (�C�C�,B14A_, & 52671 k ?.A�,B14,I/2143
CBp�-),B143B145¶�Ko"~Ip2(�1M·J*+,.-),�/J*�1 ± ~Ip2(�14~R145�,�*�143 & 526I/2143�6
3 & 5�/J(�1467145�/2145¿�Ko"~I~ & 52*+E k ,�*�o"5!SJ�b*�1 #
C.1P*�C�,'67146714Q:145�/ & 3B?BA � *+~I*+526 # �b* k 6
3 k ~I~R10lr*�1P*+5<O'Q2Q2*+(�/ & 526��JS � / k 3�671>C�,B14(+(+,{S:O'~ò8�14* #
CBp2*�14(�14*+5�1>Cn|@?.A23B14*+Q � & 6
3�*��uC k & L�14*+5�1y|_p k (+,B1�/21>C©*+5�,B143�5�145R| # �KObt<C�/21>C ¤ � � ObC�C.o"(+(
671 � 14*+6
,
lm143B/2145!x�lr*�1I14*+5 � *+~I*+526 # �b* k 6
3 k ~I~ *+5 � vb� j # °mo@/21 & ~I671>CB14, � ,�lr*+3B/�S�p�*+5�1 k & C=L��2A23�(+* #
?.A�1I8�1>CB?BA23B14*+Q & 526�/21>C ¤ � � O # °yA2*+p�C�lr�23B/21 k 5�/J*�1>CB143�|_,B14(+(�1 � & ly14*+,}L��2A23B145 & 5�/sE k 525¹ ¤ � � O�»�145�,�5�o"~I~R145�ly143B/2145!S � o"5�8�1>/21 & , & 526�*�C�,�A2*�143�5 & 3{x7/ k CBC�/2143�O}| ± °G14*+5 ¤ 14(�/Iv7o"5
¢{�
��E7o"5�ù�6 & 3�*�143�Q k 3B145 � 3 k 5�CB*�C�,Bo"3 � 14(+(�145�145�,�A�-)(+,{S:�71>/210µ:14(+(�1TA k ,Kv@*�143}| # �'O't p�*+52A�14*+,B145
~I*+,P;=1a�n8m*+,h|_p:14*�?.A�143�E k p k)� *+,.-),{xm/J*�1a/J*�1¿�Ko"5�ù�6 & 3 k ,�*�o"5¬/2143�µ:14(+(�1H3B14p23.-"CB145_,�*�143B145!S��b*�1
|_pu14*�?BA�143B14*+52A�14*+,B145 k (+(�143Rµ:14(+(�145�C�*+5�/9CBo<~I*+,B14*+5 k 5�/2143Iv7143�Q & 5�/2145!x�/ k CBCfC�*�1�5 k ?.A k & $7145
14*+5�145DA�o"~Ro"67145�145�|_pu14*�?BA�1430/ k 3BC�,B14(+(�145!x�/2143T�)��|_p k (+,B145 & 5�/PO
�a�'14*+A�145§A k ,{S[µ & ~ j 1 #
C.1459/21>CR|_pu14*�?BA�143BC0lr*+3B/G14*+5�1H|_p k (+,B1�*+5G14*+5�145Çµ�lr*�CB?BA�145�C�pu14*�?BA�143I6714(�1>C.145 & 5�/G/ k 5259*+5
�n-"?BE7?.A�145wv7o"50;�1b�n8m*+, k & L[/J*�1}� k ,B1452(�14*+, & 5267145�67146714Qu145!xJlm-)A23B145�/HQu14*+~ì|@?BA23B14*+Qu145�143BC�,
/ & 3B?.A­�n8m*+,R�[-"?.E7?BA�145Ù14*+5�1w|_p k (+,B1a*+~îµ�lr*�CB?BA�145�CBp:14*�?.A�143 � & C k ~I~R1452671>CB14, � ,hlr*+3B/�x�/J*�1
/ k 525</ & 3B?BAw14*+5�145<|@?.A23B14*+Q2Q:1MLN14A2( k (�C�6 k 5 � 1T|_p k (+,B1P*+5�C<�Ko"5�ù�6 & 3 k ,�*�o"5�C # �'O't �2Qu143�5�o"~ #
~R145wly143B/2145wE k 525!S
± ~Ð(+*+52E7145Go"Q:143B145G8m(�o_?.E�*+59O'Q2Q2*+(�/ & 526b�JS � *�C�,f/ k C � *+~I*+526wL��23f/ k CI|@?BA23B14*+Qu145Gv7o"5

�n8m*+,P�n-"?BE7?.A�145�671 � 14*+6
,{xulyo"Qu14*�/J*�1>CB143�8m(�o_?.E � �h~ k (n~I*+,�v7143BCB?BA2*�1>/2145�145DOr/J3B1>CBCB145 & 5�/
� k ,B145�lr*�1>/2143�A�o"(+,Rlr*+3B/�xnQ2*�CI14*+5�1�|_p k (+,B1 � & C k ~I~R1452671>C.14, � ,R*�C�,{S¬�RQ¤�zóTSëCB*+6
5 k (+*�C�*�143�,
/J*�1&%'Qu143�5 k A2~R1�/2143I� k ,B145Ç*+5G/2145­µ�lr*�C.?BA�145�C�pu14*�?BA�143{S�|@o"(+(z/J*�1w|_p k (+,B1 k & CR/214~ µ�lr* #
C.?BA�145�C�pu14*�?BA�143R*+5�/ k C0�KObtí�2Qu143�5�o"~I~R145�ly143B/2145!xn6
*+Q2,I/J*�1HOr/J3B1>CBCB1H/J*�1�|_p k (+,B1
x & 5�/�!UX�zóVS C�*+6
5 k (+*�C�*�143�,'/J*�1POKE@,�*+v@*�143 & 526R/2143b|_p:14*�?.A�143 & 526�S
� k�� v'� j # °mo@/21r6
3 & 5�/2C.-), � (+*�?.Ahp k 3 k (+(�14( & ~I671>CB14, � ,ylr*+3B/�x7lr*+3B/R14*+5�1'C�þ_5�?.A23Bo"5�1��'o"~ #

~ & 52*+E k ,�*�o"5</ & 3B?BAw14*+5�1�÷Ôø�ù{øKú�ÓÐù£û.�Íü�ýlúr/ k 3�671>C�,B14(+(+,{x2/J*�1m;=1>/2145a14*+5 � 14(+5�145 �[k E_, � þ@E@( & Cr/21>C
� *+~I*+526 # �b* k 6
3 k ~I~RCP145_,�A�-)(+,{S�p�*+5�1T� k 3BC�,B14(+( & 526H/2143'145_,BC�p23B1>?BA�145�/2145V÷Ôø�ù{øKú�ÓÐù£û.�Úü?ýlú k (�C
67143�*�?.A�,B14,B143fª}3 k p2As*�CB,'*+5�OKQ2Q2*+(�/ & 526í�JS�¢hC�*�?.A�,�Q k 3{S��}143�OK5JL k 5267C � & C�, k 5�/s/2143�÷.ø�ù{øKú�ÓÐùÜ�ûÔ�Úü�ý�ú[*�C�, ± � j pKx & 5�/ � & ;�1>/2143�C�,B14*+67145�/2145 ¤ ( k 52E71r/21>C ��k E@,BC�*+6
5 k (�C�E k 525I14*+5W%KQu143�6 k 526}*+5
14*+5�145w5�1 & 145sµ & C�, k 5�/�C�, k ,�,°ù�5�/2145!S�� & 3B?.A</ k CA�'o"5�,�3Bo"(+(+3B146
*�C�,B143blr*+3B/a/J*�1¤÷Ôø�ù{øKú�ÓÐù£ûÔ�Úü�ý�ú
*+5H14*+5�145H/2143�Qu14*�/2145aµ�lm14*+671'6714(�14*+,B14,{x@/J*�1b/ k 525 k & ,Bo"~ k ,�*�CB?.A k Q2( k & L�145!x_Q2*�C ± � j pDlr*�1>/2143
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clk

1. Write Loop: 16 x 6 Bits in registers 

0

1
t

0

1
t

0

1
t

0

1
t

0

1
t

0

1
t

A<9:6>

0

1
t

ReadEn = 0

Clk2 = 0

_Chip_Sel = 0
_Reset = 1
SH_En = 1
_AProbe_En = 1

_Buf_PD = 1
Sam<0:3> = 0

_PreCh = 1

Clk1 = 0

D<0:5>

_AR_En

WE

A<5:0>

_AW_En

adress needed

data needed

adr needed

OKQ2Q2*+(�/ & 526¥�JS �
i�� *+~I*+5267/J* k 6
3 k ~I~²14*+5�1>C ¤ � � O"Xû|@?BA23B14*+Q � & 6
3�*���C

ctrlreg=1
ar_en=0 ar_en=1

WREAW

WRITE ARIDLE

WRITE2

ctrlreg=2

aw_en=0 aw_en=1 we=0

OKQ2Q2*+(�/ & 526¥�JS�¢ i ÷.ø�ù{øKú�ÓÐù£û.�Úü?ýlúz14*+5�1>C ¤ � � O"Xû|@?BA23B14*+Q � & 6
3�*���C

143�3B14*�?BA_,0*�C�,{S©�b*�1�8�1 � 14*�?.A25 & 5267145��2Qu143T/2145Gµ & CB,.-)5�/2145 � 14*+67145!x©ly14(�?.A�1a|_*+6
5 k (�1h671>CB14, � ,
ly143B/2145!S
�'*�1¶�Ko"5�Y�6 & 3 k ,�*�o"5�14*+5�1430|_p k (+,B1�E k 525D5 & 5Dv7o"5D/2143T�m°ZXû|@o)Lq,Äl k 3B1��2Q:143T�K146
*�C�,B143 � & X

6
3�*���1�671>C�,B1 & 143�,bly143B/2145!S:� k ,B145 & 5�/wOr/J3B1>CBCB145<ly143B/2145<v7o"3'8�146
*+525<14*+5�143bOKE@,�*�o"5�*+5</J*�1
145�,BCBp23B1>?BA�145�/2145��K146
*�CB,B143�671>CB?.A23�*�14Q:145!SJ� & 3B?BA�|@?BA23B14*+Qu145a/21>C0�'o"5�,�3Bo"(+(+3B146
*�C�,B143BC�E k 525�14*[X
5�1aO'E_,�*�o"5�671>C�, k 3�,B14,�ly143B/2145!x�/J*�1Hlr*�1aQu1>CB?.A23�*�14Q:145 k Q2(«- & L�,{S ¤ �23R/ k Ch|@?BA23B14*+Qu145Ç14*+5�143
6 k 5 � 145�|_p k (+,B1'~ & CBCm/J*�1'�y°ZXû|@o)L�,	l k 3B1 k (�CBoP*+5H14*+5�143z|@?BA2(�14*�LN1KL��23 k (+(�1 � �P�'14*+A�145 k /J3B1>CBCB145
� k ,B145�CB?BA23B14*+Qu145 & 5�/�/ k 525§/J*�1T671>C k ~�,B1�|_p k (+,B1ICB?.A23B14*+Q:145!S�p�*+5�1 � lm14*+,B1h|@?BA2(�14*�LN1fLq�2A23�,
/J*�1>C'Lq�23 k (+(�1R|_p k (+,B145 k & C & 5�/�CBohE k 525s/2143}6 k 5 � 1¤�Ko"5�Y�6 & 3 k ,�*�o"5�CBCBp:14*�?.A�143�671>CB?.A23�*�14Q:145
ly143B/2145!S)�b*�1¾v k 3B/Jl k 3B1y*+~ ¤ �yª}O�CB,B14(+(+, k (�CBoz/J*�1�ªb3 & 5�/214*+52A�14*+,B1450v7o"5��'o"~I~ & 52*+E k ,�*�o"5�C\X
Q2(��@?BE7145 � & 3 � 143=Lq�26 & 526�x2/J*�1�/ k 525Hv7o"5a/2143z�y°ZXû|@o)L�,	l k 3B1 � & E7o"~Ip2(�14,�,B145 � 3 k 5�C k E@,�*�o"5�145
� & C k ~I~R145�671ML��26
,zlm143B/2145!S
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�b*�1>CB1>C;�'o"5 � 14p2,�*�C�, k & ?.AILq�23 k (+(�1 k 5�/2143B145�OKE@,�*�o"5�145�/21>C ¤ � � O'C�v7143�lr*+3�E_(+*�?.A�,{S_�'14Qu145
/214~ |@?BA23B14*+Qu145D/21>C��'o"5�Y�6 & 3 k ,�*�o"5�CBC�pu14*�?BA�143BCf6
*+Q2,P1>C k & ?BAD/J*�1Rt<�"6
(+*�?.A2E714*+,{x©/2145D|_pu14*[X
?.A�143 k & C � & (�1>CB145!x@l k C�14Qu145JL k (+(�Cm*+5w|_p k (+,B145 & 5�/�µ:14*+(�145 k & L�6714,B14*+(+,�*�C�,{S@O &�] 143B/214~�6
*+Q2,r1>C
¤ & 52E_,�*�o"5�145 � & 3��Ko"5�Y�6 & 3 k ,�*�o"5sv7o"5 ± �"X	8 & ��143�5 & 5�/ k 5 k (�o"6714~²�Ko & ,�*+526�S
O'Q�CB?BA2(+*�1 ] 145�/�*�C�, � & Q:14~R143�E7145!x©/ k CBC�/J*�10´ k A2(�/2143��Ko"~I~ k 5�/2o"Q2(��@?BE71�C�*�?.A§lr*�106719X

� 14*+6
, k & L�~R�"6
(+*�?.A�C�,�14(�14~R145_, k 3B1h8m(��@?BE71IQu1>CB?BA23.-)52E@,{S ¤ �23P/2145�143BC�,B145 � 1>C�,�/21>C ¤ � � ObC
C.o"(+(+,B1h1>Cf/J*�1�ts�"6
(+*�?BA2E714*+,06714Qu145!x�;�1>/21�O'E_,�*�o"5D*+5D~R�"6
(+*�?.A�C�,fE_(�14*+5�143Rªb3 k 5 & ( k 3�*+,.-), k & L^X
� & 3 & LN145!x�/ k ~I*+, ¤ 14A2(�143�(�14*�?.A�,B143�671ML & 5�/2145 & 5�/ k (+(�1�143B/21452E@(+*�?BA�145 � *+~I*+526�X	�b* k 6
3 k ~I~R1
143 � 1 & 6
,fly143B/21459E7�"525�145!S[�b143T%KQu143�6 k 526 � lr*�CB?.A�1459�m°ZXû|@o)Lq,Äl k 3B1 & 5�/ ¤ �yª}O"Xû|@o)L�,	l k 3B1
*�CB, k Qu143yê�*�1 ] 145�/h*+5a/214~ì|_*+525�1
xJ/ k CBCmv_*�14(�1bO & Lq6 k Qu145hv7o"5HQu14*�/2145 � 14*+(�145a6
(�14*�?BA�143�~ k ] 145
Qu14lm-)(+,�*+6
,bly143B/2145<E7�"525�145!S�O'(�CK8�14*�C�p2*�14(©/J*�145_,KA2*�143'lr*�1>/2143K/ k Cb|@?.A23B14*+Q:145�/21>C��'o"5�Y�6 & X
3 k ,�*�o"5�C.C�p:14*�?.A�143BC{x[lyo<14*+5�1H|@?.A2(�14*�L�1h�2Q:1430�)��|_p k (+,B1459v7o"5 � �s|@?BA23B14*+Q_v7o"3�6�-)5267145Fv7o"5w;�1
�n8m*+,nL��23�14*+5�1�v7o"(+(�1<�Ko"5�Y�6 & 3 k ,�*�o"5�Q:145��",�*+6
,�lr*+3B/�S
�b*�1�E@(�14*+5�C�,B145I5�o",	lm145�/J*+67145¥p�*+52A�14*+,B145
CB*+5�/�/J*�1RQu14*�/2145�Qu1>CB?.A23�*�14Q:145�145 � 14*+(�1RLq�23Iµ:14*+(�145�X & 5�/9|_p k (+,B145�C.14(�14E_,�*�o"5!Sn�b*�1�/2o"p2pu14(+,B1
|@?.A2(�14*�L�1
x_/J*�1rQ2*�C�A�143y*+5R/2143y�y°ZXû|@o)L�,	l k 3B1 k Q2(«- & L�,{x
E k 525�C�p�-),B143�/ & 3B?.Ah14*+5�145h145_,BC�p23B1>?BA�145�X
/2145h��3Bo � 1>CBC�*+5¶v k 3B/Jl k 3B1K143BCB14, � ,�lm143B/2145!x�/2143�/J*�1<�'o"5�Y�6 & 3 k ,�*�o"5�CB/ k ,B145H52*�?BA_,�|_,���?BE0L��23
|_,���?.Ew~I*+,��Ko"~I~ k 5�/2o
C}�2Qu143b/2145s(�o"E k (�145s8 & C}143�A�-)(+,{x�C.o"5�/2143�5<~I*+,}/2143*%'Qu143�6 k Q:1f/2143
Or/J3B1>C.CB1�/2143�E7o"~Ip2(�14,�,B145Ð�Ko"5�Y�6 & 3 k ,�*�o"5�CB/ k ,B145h*+~ (�o"E k (�145R�KObt�/2143§� k 3�,B1 k & ,Bo"~ k ,�*�CB?BA
14*+5�1}E7o"~Ip2(�14,�,B1��'o"5�Y�6 & 3 k ,�*�o"5wv7o"3�52*+~I~T,{S�|@ofE7�"525�145a5 k ?BA�/2143 � 1>C�,�p2A k C.1�14*+5�1>CrO}| ± °mC
E7o"~Ip2(+* � *�143�,B143B1R|_, k 5�/ k 3B/ k Q2(«- & LN1 k (�C'��3Bo � 1>CBCB1P*+~ � v'� j Xû°mo@/21�*+~Ip2(�14~R145�,�*�143�,}lm143B/2145!x
l k C}/J*�10|_, k Q2*+(+*+,.-),}v7143�Qu1>CBCB143�,{S��b*�1f�y°ZXû|@o)L�,	l k 3B10E k 525�/ k 525<5 & 3'5�o@?BA<L & 52E@,�*�o"5�C=L�-)A2*+671
�'o & ,�*+5�145R/2143;v k 3B/Jl k 3B1 k & L�3 & L�145 & 5�/052*�?BA_,�~R14A23�14*+67145�1
x & 5_,B143�éK~RC�,.-)5�/2145 & 5�CB*+5252*+671
x�'o"~�Q2*+5 k ,�*�o"5�145�v7o"5í�'o"~I~ k 5�/2o"Q2(��_?.E7145sQ2*+(�/2145!S
´§14*+,B143�A2*+5�E k 525H5 k ?BAa/2143 ± 5_Q:14,�3�*�14Q25 k A2~R1 & 5�/aO & C�~R1>CBC & 526f/21>Cr143BC�,B145w°yA2*+p�C k & ?.A

/ k C�p�v7o"( & ,�*�o"5�CB1M·Jp:143�*+~R145_, k & Lr/J*�1>CB14~ |ÍþJC�,B14~¦C�, k ,�,\Y�5�/2145!SPp�C�*�C�,�E714*+5�,�3�*+v_* k (�1>CT��3Bo�X
Q2(�14~�x � & 145�,BCB?.A�14*�/2145!xnly14(�?.A�1 � 14*+(�1H/21>Cf/ k)� & 5�o",	lm145�/J*+67145�67145�14,�*�CB?BA�145FO'(+67o"3�*+,�A2~ & C
*+5D|@o)L�,	l k 3B1�o@/2143�v k 3B/Jl k 3B1I*+~Ip2(�14~R145�,�*�143�,fly143B/2145!S©�'*�1Ié'~RCB14, � & 526 & ~0L k 526
3B14*�?BA�143B143
O'(+67o"3�*+,�A2~R145�*+5bv k 3B/Jl k 3B1�Q:1>/21 & ,B14,P14*+5�145�6
3Bo ] 145�O & L�l k 5�/�x!/2143P/2145§� k A2~R145§/J*�1>CB143
O'3�Qu14*+,KC�p23B145267145�lr�23B/21
S

À�Â	Á ��Õ.ØèÍ�mBÖ�É:Õ�ÅzÎfÈ�Ø Å�ÑfÆ§m�m��>ÊTÔ�ÑfÆ�Î Á\ÂÊuHÿ
é'~í14*+5�1 ÷.ø�ù{øKú�Ó¨ùÚû.�Úü?ýlúhL��23H/2145 ¤ �yª}O � & ,B1>C�,B145!xmlr*+3B/®14*+5�1 � 1>C�, & ~I6714Q & 526`_wL��23
/2145 � v'� j Xû°mo@/21 k 526714(�146
,{x[/2143�lr*�1>/2143 & ~ 14*+5�1¿÷Ôø�ù{øKú¶ÓÐù£û.�Úü?ýlúP*+5 � v'� j *�C�,{x!/J*�1h/ k C
� & ,B1>C�,B145�/21Htso_/ & ( & ~RCB?BA2(+*�1 ] ,{S¬p�Cflm143B/214593B14(�14v k 5�,B1 � 1>C�,�v714E_,Bo"3B145F143 � 1 & 6
,{x & 5�/9/J*�1
�'1 k E_,�*�o"5R/21>C�t<o@/ & (�C�C�*+~ & (+*�143�,{x�CBo�/ k CBC�/J*�1r143 � 1 & 6
,B145H|_*+6
5 k (�1�*+5 � *+~I*+526�X	�b* k 6
3 k ~I~R145
k 52671 � 14*+6
, & 5�/a�2Qu143�p23��JLq,zlm143B/2145wE7�"525�145!S
p�*+5�1\øKúH÷.ø	ånú.ý�û.��L��23T14*+5�145 � v'� j Xû°mo@/21�/21>C ¤ �yª}ObC k & L���ù�acb�d§ü�ýeM�~ & CBC0/J*�1õ�'o"~fX

~ & 52*+E k ,�*�o"5�~I*+,}/2145 k 5�/2143B145�8 k & ,B14*+(�145�C�*+~ & (+*�143B145�E7�"525�145!S:�}143P°m� j � & 5�/</J*�1f� j!j
lm143B/2145 k & CBC.?BA2(+*�1 ] (+*�?BA<v7o"~��y°¬�2Qu143z/2145a(�o"E k (�145<8 & C k 52671>CBp23Bo_?.A�145 & 5�/aC�*+5�/�L��23z14*+5�1
¤ �yª�OgX	��3Bo"6
3 k ~I~I*�143 & 526�h & 5�C�*�?BA_,�Q k 3ji S[�}143T(�o"E k (�1�8 & C k (�C��Ko"~I~ & 52*+E k ,�*�o"5 � lr*�CB?.A�145
� jlk & 5�/ ¤ �yª�O¨~ & CBC k Q:143'C�*+~ & (+*�143�,}ly143B/2145!x:/ k ~I*+,}/ k C ¤ �yª}O"X	t<o@/ & (�8�1MLN14A2(�1�145_,\X
671467145s5�14A2~R145�E k 525!S�� k)� & /J*�145�,�14*+5st<o@/ & (�x�/ k Cb� k ,B145 k & Cb14*+5�143b� k ,B14*�(+*�1>C�, & 5�/w*+~
m)')G,-H6on�1�')9"1CA{'8G�IK*
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��3Bo",Bo"E7o"(+(n/21>Cz(�o"E k (�145<8 & CBCB1>C k 5w/J*�1�145_,BC�p23B1>?BA�145�/2145�|_*+6
5 k (�1�/21>C ¤ �yª}O"X	t<o@/ & (�Cz(�146
,{S
¤ �23T/J*�1¶�Ko"~I~ & 52*+E k ,�*�o"5�~I*+,T/214~ �KObt 6
*+Q2,f1>C�v7o"5D/2145Vv'143BC�,B14(+(�143�59145�,BC�p23B1>?.A�145�/21
tso_/ & (�1
x�/J*�1 � *+~I*+526�X ± 5JL�o"3�~ k ,�*�o"5�1459/2143�3B1 k (�1459°yA2*+p�C�145�,�A k (+,B145 & 5�/�*+5�/J*�1¿øKú.÷.ø	å�ú.ýlû.�
14*+526714Q & 5�/2145sly143B/2145sE7�"525�145!S�� k C � 143�A k (+,B145�/2143 k 5 k (�o"67145s8 k & ,B14*+(�1�Q:1>/ k 3=L�E714*+5�143}|_*[X
~ & ( k ,�*�o"5!x�/ k / k C � *+~I*+526RA2*�143K52*�?BA�,'Q2*�/J*+3B14E_,�*�o"5 k (�*�C�, & 5�/ & 52E@3�*+,�*�CB?BA!S
�'*�1 � 14*+(�1�/21>C ¤ �yª}O"X	tso_/ & (�C{xJ/J*�1bC�*�?BAH~I*+,r/2143<�Ko"~I~ & 52*+E k ,�*�o"5�~I*+,mLN1>C�,mv7143B/J3 k A�,B19X

,B145<8 k & ,B14*+(�145 k & LD��ù�aqb�d§ü�ýNM�Qu1>CB?BA�-âL�,�*+67145!x�E7�"525�145<L��23 k (+(�1���3Bo);=14E@,B1�*+5<6
(�14*�?BA�143 ¤ o"3�~
Qu145 & , � ,rly143B/2145!S2é'~è/J*�1��Ko"~I~ & 52*+E k ,�*�o"5�~I*+,r/214~ � & ,B1>C�,B145�/2145�O}| ± ° � & CB*+~ & (+*�143B145!x
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6 Bit in Buffer lesen

Buffer in RAM schreiben
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jhý ûvû j ¡�Ç�l |hÇÈ¡�¬ k ¥hÉõ¬TÎ k ¤ !« Å!T¬«ÇÈÎ � ¬TÎ k ¤ !T Å!T¬«ÇÈÎ�¡�ÇÈ¥� �ÆÁÄ�õ©�ºVÿdû Á ÉÊ¬ k ¡�¡�ÇÌÂ � ¢�!«Æ«µ7 �Æ¹µ=¬õºqÉÊ¡�¢7É·H�ÉÊÍ&¬ � û4Î k ¤ !T Å!T¬«ÇÈÎ#j¦ ­"ÉÊÎ"!«ÇÈ¤ k ¡4ÆÌÇ ù ­7£7¬«ÉÊÎ#j¦-� ­"ÉÊÎT �­7µqÉÊÎ k ¡6ÆÌÇ ù ­"ÇÈ¤qÉÊ¤=¬� �¤=¬«ÉÊÎ«ÆÌÇÈ¤7¤qÉÌÆÊ¬#j¦jÁz¦-�'¿ ­"ÉÌÇÈ­7¡�ÉãÆ k ¤�á ¬ ù É ù ÇÈÎT Å!¹ÉãÆÌÇ ù ­7£7¬«ÉÊÎÀ �¤q¢(£ !T¬TÎ � áâ! k Ã7Ã7Î«ÉÊ|�  k ¬T �ÇÈ¤ !# j!j ­7µ k !¹Éõ¡�Ç&Æ¹ÍhÉÌ¢;¡�Ç�ÇÈ­© � ¾�¿�Á !«¬ k ¬T �ÆõÎ k ¤q¢7Ç ùòk ÆÌÆÌÉ�!"! ù É ù ÇÈÎ �© ·�� ¾�¿�Á ! � ¤qÆ¹µ7Î«ÇÈ¤qÇÈ£ !�¢ � ¤ kñù  �ÆõÎ k ¤q¢7Ç ùòk ÆÌÆÌÉ�!"! ù É ù ÇÈÎ �ûvû j ¬TÎ k ¤ !« Å!T¬«ÇÈÎ � ¬TÎ k ¤ !T Å!T¬«ÇÈÎ�¡�ÇÈ¥� �Æý9�~·bj |hÉÊÎ � µ7 �¥�µ®!«­�ÉÌÉÌ¢� �¤&¬«ÉÊ¥�Î k ¬«ÉÌ¢ ÆÊ �Î«ÆÊ£7 �¬^µ k Î«¢Jl k Î«É ¢7É�!«ÆÊÎT �­7¬T �ÇÈ¤ ¡ k ¤7¥�£ k ¥hÉÛK¸ÃÂ4Ûq*z³Ã´�¿ ¡�ÇÈ¥� Å!¹Æ«µqÉ Ð kñù ÉÊ¤ ' %7Î k Í&¬T �|hÉX* ­ k !"!T �|hÉ ©& �¥�¤ k ¡�ÑÌ£ !T¬Î|ñ¤q¢7É
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¯ ¿ · ÏÈË � ± ã�ä4åçæx¸�×�è�éKêqërì�í:ì®¼
î�ïñð�´(Á ò4Ù·¹�×ÚÙ·¹ÊÄd¿�¤ k ¡�ÇÈ¥ · ÉÊ|& �ÆÌÉ�!þ÷��'Ðõ¦~Ä�÷�§�	�	�Ë(Ä
¯ ¿ · ¦�± ã4ó�åçæx¸�×�è+ô_êÄëyõ+örìR½(÷�ø_³Í¸�ÁKÂ1ï�ÁR½(³Ã´ÎÂ(å�×Ø´(åç¼=¸µÂ(¸�×Ø½(³$ð�´(ÁZò4Ù·¹�×ÚÙ·¹ Ä ú £7ÎTÎ ��ú Î«Ç{lv¤¦jÇÈÎT­�ÇÈÎ k ¬T �ÇÈ¤�÷6§�	�	�Ë(Ä
¯:úrk £ ô §·± ù9ú�ûDü�ý�þDÿ�� ú������	�
�	���J¨�æ3Ù�×�¹·¸çÙ�
$Ù·¸�ÁRÙ¾Ë,ï3ì��(ð¥Ëxö��7¹��X½(ÁZ×ÚÙ�ÁRÙ·¹¾¶(Ù·Á Á��7ÁKÂ�¸<ÁÙ·¸�ÁRÙ·÷��-÷�
"Ù����>Ù��®í�ð��7ÁZ×ÚÙ·¹���¸<Á��! �Äz
À¤7 �|hÉÊÎ"!T �¬Î|ñ¬ � ÉÊ �¢7ÉÊ¡�Ã"ÉÊÎT¥q÷6´ ô�ô §�Ä ·   �­7¡�Ç ù�k ÎTÃ�ÉÊ �¬ ��·�� ø=�0# ��ô § ��ô 	(Ä
¯:ú ¡�  ô�ô ± "$ÿ�#%$'& û(�)#Kü*��+>ü*��$'& û1¨�ï,�.-/
&½!�yÙ·¸�ÁRÙ¾Ë,¶(´(÷�ø�½4¶)×ÚÙ·Áyæx¸�³0��ò4Ù·¹&½(¹/
ÎÙ·¸�×1�7ÁKÂ4Ë·¹&Ù"²·Û>åÁRÙ·¹¾Ë2-437¹XÙ·¸�Á1×Ø½(¶)×�¸<³ÅÙ¾Ë3æ,³ ¸�Á5�>Ù�Á�Û>¸�³ -¾ËÎË·Ì)Ë�×ÚÙ·÷yÄ�
À¤7 �|hÉÊÎ"!« �¬Î|ñ¬ � ÉÊ �¢7ÉÊ¡�Ã"ÉÊÎT¥q÷�´ ô�ô�ô Ä·  �­7¡�Ç ù�k ÎTÃ�ÉÊ �¬ ��·�� ø=�0# ��ô�ô)��ô ´(Ä
¯:· � ý �T¦ � �Ú± 67�¥û�8	�pý:9�ÿ¥ÿ6ý�&�;�<=�¥û�#>ú�&Zü*��+>6�& ü?& û2;�@ ÿ6úA�	����&ZýCBEDRúF&5�)��&G#7¨�ìDÙ·³ -·å²"½(³Í¸H
�¹.½�×�¸�ÁKÂ ³µ´"Â�½(¹·¸�×�Û>÷;¸�² ð¥ëCI-ì ¸<÷q½�ÂKÙGË�Ù·Á�Ë�´(¹r¿�¸�×�Û�Ë·¸<ÁKÂ�³µÙ1²·Û>¸ øß²"½(÷�Ù·¹&½

-4�7Á_²�×�¸ç´(Á_½�³ ¸�×�Ì�Ä ��ÿ\ÿdÿ{�¶ÇÈÎTÍ�!TµqÇÈ­ ÇÈ¤ ¦v¦ · ! k ¤q¢x¿v¢(| k ¤qÆÌÉÌ¢q� ù�k ¥hÉ�©�ÉÊ¤ !«ÇÈÎ"!þ÷ø k ÎT£7 �Ñ k l k ÷�¾~´hÏ�÷�§�	�	�	(Ä ��·�� ø=�0# � 	�	 � §þÅ(Ä
¯ ÿ ·�· ¿+± @ ÿ6úA�	����&ZýJBEDÜú�&5�)�,&�#G;K6C�6û�8	��ýL9�ÿ¥ÿ6ý�&�;M<N�¥û�#Kú�& ü?��+(6�& ü?& û1¨�ï ä�ä

 �ä�ä�øR¸0 >Ù�³ ËG½(Á_½(³µ´"Â�Ù��ÀÂ>ÙO�KÙ�×ÚÙ&²�×�¸ç´(Á ½�¹¾¹&½(Ì8¿�¸�×�Û7��¸ÃÂ(¸�×Ø½(³-¹&Ù"½���´P��×UÄ¶ÿd¢( �¬T �ÇÈ¤º7Î«ÇÈ¤=¬T �¤7 RQÊÎ«É�!ç÷,�<© ú Ð ´ ��� Ë�¸�¸�´ � ´ñ½=Ë �2® ÷i­�Äv´�	 � ÷�§�	�	�	(Äf#6Ç�ÆÌÉÌÉÌ¢( �¤7¥�!²Ç ' ¬TµqÉ´�Åñ¬Tµ ÿJ£7Î«ÇÈ­"É k ¤ ©�ÇÈ¡� �¢ � ©&¬ k ¬«É ¦n �Î«ÆÊ£7 �¬"!�¦jÇÈ¤ ' ÉÊÎ«ÉÊ¤qÆÌÉ;* ��·�� ø=�0# � 	�	 � §þË(Ä
¯ ÿdÿ2#\¾x�~Á®± óS� óUT*VXWcë®¸ç²�¹&´(¿�¸<¹"ÙÄìÜÙ·¹·¸�½(³,�Y�2í[Z\I-ë»Ä Á» �ÆÊÎ«Ç&Æ¹µ7 �­�û6ÉÌÆ«µ7¤qÇÈ¡�ÇÈ¥ � ÷9��¤qÆ�Ä�÷§�	�	 � Ä�	�¸ j ¦iÅ�ËÈ¿=* ú Ä
¯ ÿ ý �=�3#dû-± @ ÿ6úA�	����&ZýNBEDÜú�&5�)�,&�#q÷]<N�¥û�#Kú�& ü?��+�6�& ü?& û £7¤q¢_^`&�#KüRa>BEDÜú�bpûF�������V¨ïcWE�6ì��d�¾÷�ø_³ÅÙ·÷�Ù·ÁZ×Ø½�×�¸�´(Á ´e-q½(Á8ï�ÁR½(³Ã´ÎÂ_f$Ù.�7×Ø½�³	f¢Ù�×�¿�´(¹¾¶�Ë4�7¸�×ÚÙ��g-�´(¹GÊ+Ù·åÁRÙ�×�¸ç²Xï�³âÂ�´(¹·¸�×�Û>÷XË ÄyÿJ �¤7¥hÉÊÎ«ÉÊ �Æ¹µ=¬ ÑÌ£(h ' ÇÈ£7ÎT¬Tµ� �¤&¬«ÉÊÎT¤ k ¬T �ÇÈ¤ k ¡v¦jÇÈ¤ ' ÉÊÎ«ÉÊ¤qÆÌÉ ÇÈ¤ÿJ|hÇÈ¡�| k Ã7¡�É © � !«¬«É ù !ji ÷�´ ô�ô §�Ä2�T¦jÿn©(´ ô�ô §�Ä
¯ º6¦jûõ§þËñ½=´ñ½=Å)±�k�½4Ë�×®ð¥ëCI-ì ã�ä(å�æ,¸�×;æx¸H�(¸�¹&Ù&²�×�¸�´(ÁZ³�é]TÅé	Wc×Ø´lV�W�m ¹&½(Á�Ë¾³µ½�×Ø´(¹ÊÄ ��¤=¬«ÉÊ¥�Î k ¬«ÉÌ¢· ÉÊ|& �ÆÌÉõû6ÉÌÆ«µ7¤qÇÈ¡�ÇÈ¥ � ÷Ü��¤qÆ�Ä�÷�§�	�	�	(Ä
¯ º�#dû4¿+± @�n6ûG$ 9'�	��$'& ú�&Zü*��&�÷ @ ÿE��DÜú�ü1� �)&�DA8�& û1÷ BRüH��ÿ	� ^[n�#%#Kü*��$n÷

<N�¥û�#Kú�& ü?��+o6�& ü?& û £7¤q¢p@ ÿ6úA�	�F��& ýpBEDÜú�&5�)�,&�#7¨q�¾ÁZ¸�×�¸ç½(³ ì_×1�r�(¸ØÙ¾Ë´e-�½ÏÁRÙ·¿sW5�6ìr�tk�¸çÙ·³u� í-¹&´"Â(¹&½(÷;÷�½]
·³µÙvm�¹&½(Á�Ë·¸}Ë�×Ø´(¹�ï�¹¾¹&½(Ì�Ä ÿJ �¤7¥hÉÊÎ«ÉÊ �Æ«µ&¬ÑÌ£wh ' ÇÈ£7ÎT¬Tµ  �¤=¬«ÉÊÎT¤ k ¬T �ÇÈ¤ k ¡�¦jÇÈ¤ ' ÉÊÎ«ÉÊ¤qÆÌÉ�ÇÈ¤�ÿJ|hÇÈ¡�| k Ã7¡�É°© � !T¬«É ù !ji ÷ ´ ô�ô §�Ä�<¦jÿj©(´ ô�ô §�Ä
Â�Â&Â(|& � � 
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¯â�  �¤Z	�Ë)± "�& ûF�
�	���x"$ü?��ýyDRúJ¨��-³ÅÙ¾¶)×�¹&´(Á ¸<¶Pz+Ù�¸<Á|{;Ù�¹Î¶�ö)Ù.��ÂN-437¹�f¢½�×1�K¹·¿�¸<ËÎË�Ù�Á�Ë�²·Û�½e-·×�å³ÅÙ·¹ÊÄn©&­7ÎT �¤7¥hÉÊÎ �2ý ÉÊÎT¡ k ¥q÷6§�	�	�Ë(Ä
¯ �T¦v©�	(§þË(§Ì¿+± ¼X��½�³�í-¹&´"Â(¹&½(÷;÷q½%
·³ÅÙ;Ê
¹.½·øZÛ>¸ç²·Ë`kÜ¹"Ù�}�� Ù·Á_²�ÌyÊ+Ù�ÁRÙ·¹&½�×Ø´(¹ÊÄ_��¤=¬«ÉÊ¥�Î k ¬«ÉÌ¢�¦n �Î«ÆÊ£7 �¬© � !T¬«É ù !þ÷���¤qÆ�Ä�÷�´ ô�ô�ô Ä
¯ �'ÿdÿdÿÀ¨Z¦jÁz¦�±_~)�%�¥ü*�>6 ÿ¥ÿ6û�&"¨�¼=¹&½e-�×pìR×Ø½(Á5��½(¹��M-�´(¹�½Gð�´(÷;÷q´(Ázë8Ù"öÎöÀ½(Á ¸�ÁRÙXð�½(¹��Xk�½(÷;¸�å³ÍÌ%z
ð¥ë ðVÄ���ÿdÿ\ÿ�©&¬ k ¤q¢ k ÎT¬"! · ÉÊ­ k ÎT¬ ù ÉÊ¤&¬þ÷4§�	�	�Å(Ä
¯ I £7¤7¥hÇ4± {���f�¼,Z
��WE�[Zq-�´�¹9í[�F���Øî	I|�KÙ·ò�¸ç²ÎÙ¾Ë;å-¼$Ù�ò4Ù·³µ´¾ø�Ù·¹�� ËGÊ`�7¸1�>ÙÌÄ I £7¤7¥hÇ j ¬«¢�Ä�÷´ ô�ô §�Ä
¯³j ûõ§�§çÏÈ´)± ã�ê>ê)¶�õ+ö�è�VÀï3èXóUT�V)ï ½(Á5�Nã�TµóUVÀï õ=¸ÃÂ4Û��E�Ï²�¸ØÙ·Á_²�Ì ìZ¿�¸�×Ø²·Û>¸�ÁKÂ�Z,ÙØÂP�K³µ½�×Ø´(¹¾Ë Ä

j  �¤qÉ k Î~û4ÉÌÆ¹µ7¤qÇÈ¡�ÇÈ¥ � ¦jÇÈÎT­�ÇÈÎ k ¬T �ÇÈ¤�÷6§�	�	(§�Ä
¯³j ûõ§�§çÏÈÅ)± V>ê>ê4÷¢ïw��´(¿/¼=¹&´¾ø�´P��×�ë®¸ç²�¹.´·ø�´(¿:Ù·¹=Z,ÙçÂP�7³Ã½�×Ø´(¹ Ä j  �¤qÉ k Î û4ÉÌÆ¹µ7¤qÇÈ¡�ÇÈ¥ � ¦jÇÈÎ �­"ÇÈÎ k ¬T �ÇÈ¤�÷4§�	�	�Å(Ä
¯³j ûõ§�	�Ë�¸)± ã�T*VÀï9è��p´(¿|f¢´(¸<Ë�Ù¾è,k�½(Ë·×�m ¹.½�Á�Ë¾¸ØÙ·ÁZ×,Z+Ù¾ËØø�´�Á�Ë�Ù_�p¼�I�Z,ÙçÂP�7³µ½�×Ø´(¹¾Ë Ä j  �¤qÉ k Îû6ÉÌÆ«µ7¤qÇÈ¡�ÇÈ¥ � ¦jÇÈÎT­"ÇÈÎ k ¬T �ÇÈ¤�÷�´ ô�ô�ô Ä
¯³j ûÀ¦~§çÏÈ¸�Å)± õ=¸ÃÂ4ÛO�E�Ï²�¸ØÙ·Á_²�ÌrìZÌ(Á_²·ÛK¹.´(ÁR´P�>Ë;ì_×ÚÙ�ø_å�¼$´(¿�Á�ìZ¿�¸�×Ø²�Û>¸<Á7Â_Z,ÙØÂP�K³µ½�×Ø´(¹ÊÄ j  �¤qÉ k Îû6ÉÌÆ«µ7¤qÇÈ¡�ÇÈ¥ � ¦jÇÈÎT­"ÇÈÎ k ¬T �ÇÈ¤�÷4§�	�	 � Ä
¯³jhý~· ©>± �KW_¼=ì>I
¿�ÁRÙ�¹r� Ë9ë1½(Á���½(³�ÄJÐ k ¬T �ÇÈ¤ k ¡1©�É ù  �ÆÌÇÈ¤q¢(£qÆÊ¬«ÇÈÎã¦jÇÈÎT­"ÇÈÎ k ¬T �ÇÈ¤�÷�´ ô�ô�ô Ä
¯ Á ¿ ® ½=Åñ½�½(± �p´(¿�åSW�´(³Ã×Ø½�Â>Ù·è�ìZ¸�ÁKÂ(³ÅÙ·åØì5��ø�øR³ Ì4è�¼X��½�³�ì�í:ì2m îZì�í2¼_m{ï�Á_½(³µ´"Â�ìZ¿�¸�×Ø²·Û�Ù¾ËÊÄ\Á k)�Â(  ù ��¤=¬«ÉÊ¥�Î k ¬«ÉÌ¢®#dÎ«Ç&¢(£qÆÊ¬"!þ÷�´ ô�ô�ô Ä
¯ Á ¿ ® Å(§ ô ½(± �p´(¿�å�íx´�¿:Ù·¹Îè-¼X��½(³ è�W�´(³Ã×Ø½�Â>Ù�å�I`�7× øE�7×�è9ã(ó�å�æ,¸�×
¼,ï;ð ¿�¸�×�ÛrìÜÙ·¹·¸�½�³��¾Á_×ÚÙ·¹*-�½�²ÎÙÌÄÁ k Â�  ù ��¤&¬«ÉÊ¥�Î k ¬«ÉÌ¢®#JÎ«Ç�¢(£qÆÊ¬"!þ÷�§�	�	�	(Ä
¯ Á ¿ ® Ë ô ½(± V�W�îRé]T}éFW ´(¹+ï
�e�.�KË·×Ø½%
·³ÅÙ¾è'�p´(¿�å�¼�¹&´¾ø�´P��×�è'��´�¿C���:è2VKê�ê4÷¢ï|��¸�ÁRÙ&½(¹�Z,ÙçÂ!�K³µ½(å×Ø´(¹¾Ë Ä\Á k Â(  ù ��¤&¬«ÉÊ¥�Î k ¬«ÉÌ¢®#JÎ«Ç�¢(£qÆÊ¬"!þ÷�§�	�	ñ½qÄ
¯ Á ¿ ® ÏÈËñ½(± åeV�W7î_å&ã4ó	W�î_å.ã!VFWÄ´(¹�ï��e�.�>Ë�×Ø½%
·³ÅÙ¾èRõ9¸µÂ4Û>åH�E�Ï²�¸ØÙ·Á_²�Ì4èE��´�¿t����¼�ðZî ¼�ðt�¾Á ò(Ù·¹¾å×ÚÙ·¹¾Ë Ä\Á k Â(  ù ��¤&¬«ÉÊ¥�Î k ¬«ÉÌ¢®#JÎ«Ç�¢(£qÆÊ¬"!þ÷�§�	�	ñ½qÄ
¯ Á ¿ ®9� ÏÈ¸)± �p´(¿�å�íx´�¿:Ù·¹Îè���´�¿�å�¼�¹¾¸ -·×�èg�-ó�T�V�WÏí
¹&Ù&²�¸}Ë·¸�´(Á�W�´(³Í×Ø½ÀÂ>Ù�Z,Ù1-�Ù·¹"Ù·Á_²¾ÙÊÄzÁ k Â(  ù��¤=¬«ÉÊ¥�Î k ¬«ÉÌ¢�#JÎ«Ç&¢(£qÆÊ¬"!ç÷�§�	�	�´(Ä
¯ �3#�± kp½4Ë·×NW5�&í�I¥ø�ï�÷�øZË=IA��Ù·¹=õ9¸µÂ4Ûzì�ø�Ù"Ù��r½�×'�p´(¿ íx´�¿:Ù·¹�ð�´(Á Ë4�7÷;×�¸ç´(Á�ÄVÐ k)�¬T �ÇÈ¤ k ¡1©�É ù  �ÆÌÇÈ¤q¢(£qÆÊ¬«ÇÈÎã¦jÇÈÎT­"ÇÈÎ k ¬T �ÇÈ¤�÷4§�	�	�Å(Ä j ÁzË�¸�Ë(§�Ä
¯ #j¦-�Ø± í=ð��,��´�²Î½(³Üæ
�>Ë=ì�ø�Ù&²�¸ �:²"½�×�¸ç´(Á�Ä�#n¦-�^©&­�ÉÌÆÊ  k ¡p��¤=¬«ÉÊÎ«É�!«¬~¼~Î«ÇÈ£7­�÷�§�	�	 � Ä
¯ # j�® 	 ô Åñ½(± í=ð��X�Kê!V�ôr¼$½�×Ø½;æ+´�´(¶ Ä�# j�® û6ÉÌÆ«µ7¤qÇÈ¡�ÇÈ¥ � ÷R��¤qÆ�Ä�÷q´ ô�ô�ô Ä
¯ #1ÇÈ¡ k Î.± ìZ¸Øä�ê�ê>ê�
{ð�´(Á_×�¹.´(³�³ÅÙ��J�¾÷�ø�Ù·ÁE��½(Á_²ÎÙ�k�¸ØÙ·³0�8ìR´(³Íò4Ù·¹�z���Ë�Ù�¹8Ê`�7¸H�>ÙÊÄ #6ÇÈ¡ k Î���¤ �!T¬TÎT£ ù ÉÊ¤&¬"! j ¬«¢�÷�´ ô�ô §�Ä
¯ © · Á Ç&¢(£7¡Ã± ìZ÷q½(³�³�I`�7×�³Í¸<ÁÜÙ ì�¼�Z,ï9ë ë1´��!�K³ÅÙÊÄ Á» �ÆÊÎ«ÇÈ¤m©�É ù  �ÆÌÇÈ¤q¢(£qÆÊ¬«ÇÈÎ #JÎ«Ç�¢(£qÆÊ¬"!þ÷�'Ð�¦~Ä�÷q´ ô�ô�ô ÄÀ§þËÈÁ»ÉÊ¥�J Ëñ½;© · ¾�¿�Á ©�� · ��Á Á�Ä
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¯ © · ¾À¿~Ár± ìZÌ(Á_²·Û>¹&´(Á_´!�>Ëy¼�Z,ï9ë»Ä Á  �ÆÊÎ«ÇÈ¤ ©�É ù  �ÆÌÇÈ¤q¢(£qÆÊ¬«ÇÈÎr#JÎ«Ç�¢(£qÆÊ¬"!þ÷-��Ðõ¦~Ä�÷À§�	�	�	(Ä§þËÈÁ Ã�¨ Â�§þË(÷ �'û © · ¾À¿~Á�Ä
¯ ©& �½ ��� Ë)± f9å�ð¥Û7½(Á ÁRÙ�³'Z,Ù��!��²ÎÙ����d�(è
kp½4Ë·×�ìZ¿�¸�×Ø²·Û>¸�ÁKÂ1ë7I:ìrk��\m1Ä ý  Å!Tµ k�� ©& �¡� �ÆÌÇÈ¤7 �Â"÷´ ô�ô�ô Ä
¯ ©�¾À¿~Á®± ó]V>ä��O�Îé7ä=�vV>ã(óS�O�·ãP��åçæx¸�×Fk�³Ã´(¿vmpÛ>¹&´P��Â4ÛNf�×�Z,ï3ë»Ä�© kñù !T£7¤7¥ ÿJ¡�ÉÌÆÊ¬TÎ«ÇÈ¤7 �Æ�!

j û · ÷�§�	�	�	(Ä
¯ ý9��·}j ± �N���DþDú�&Zû�9[& ú	�
�	�F�[;��)& û���úA�¥û��C�������	& û2;�67�	�� �û�&��>BE&G#%+(¨�ìÜ²·Û7½(³Íå×1�KÁ7Â4Ë��>Ù·Ë¾¸µÂ(Á8÷X¸�×gWRõ+¼��JÄVº7Î k ¤7ÑÌ Å! ý ÉÊÎT¡ k ¥q÷�§�	�	ñ½qÄ
¯ ®  �¡2¨ ·}k ¬ k ± WD¸�¹·×ÚÙ� .¡E¢�å1� ã�T��FW£k6í=Ê�ï3Ë Ä ®  �¡� �¤(Â�÷2��¤qÆ�Ä�÷\´ ô�ô §�ÄÏ#JÎ«ÉÊ¡�  ù  �¤ k Î � #dÎ«Ç&¢(£qÆÊ¬©&­�ÉÌÆÊ Ã»�Æ k ¬T �ÇÈ¤�Ä
¯ ®  �¡2¨ ·bj©j ± ìZÌ(ÁZ×�Û�Ù¾Ë·¸µöÀ½%
·³ÅÙ�õ=¸ÃÂ(ÛÏí+Ù·¹*-�´(¹·÷q½(Á_²ÎÙ{ì�¼�å1Z,ï9ë ð�´�ÁZ×�¹.´�³<³ÅÙ·¹ÊÄ ®  �¡� �¤(Â"÷���¤qÆ�Ä�÷´ ô�ô�ô Ä ® ¿�#2#n´�¸ñ½qÄ
¯ ®  �¡2¨:ÿ2!T¬.± íx´(¿:Ù·¹"Ù¾Ë�×�¸<÷q½�×Ø´(¹Y-�´(¹OW�¸<¹�×ÚÙ� (åH��k�í9Ê�ï3ËÊÄ ®  �¡� �¤(Â�÷���¤qÆ�Ä�÷q´ ô�ô�ô Ä ® ¿3#2#^§þÅ � Ä
¯ ®  �¡2¨â#6Ç�lnÉÊÎ.± ¤X��ý�þDü?�¥9[& ýy&�� £7¤q¢v67�¥û�8¦¤�#]&�a��	�F�F& û1¨9íx´(¿:Ù·¹·¸<Á7ÂC�=¸�³Í¸<Á] 7k6í=Ê�ï3Ë Ä®  �¡� �¤(Â�÷���¤qÆ�Ä�÷�´ ô�ô §�Ä ® ¿�#2#À§þÅ � Ä



§�¨�©Mª2«�¨�¬�­K©K¬F®G©

Á ÉÊ �¤²µqÉÊÎTÑÌ¡� �Æ¹µqÉÊÎ ·�k ¤7Í�¥� �¡�¬^¢7ÉÊ¤ ' ÇÈ¡�¥hÉÊ¤q¢7ÉÊ¤�#6ÉÊÎ"!«ÇÈ¤qÉÊ¤�¨
� ÉÊÎTÎT¤®#JÎ«Ç ' Ä · ÎþÄ7ø k ÎT¡�µqÉÊ �¤7Ñ Á ÉÊ �ÉÊÎ ' %7Î^¢( �É ' Î«ÉÊ£7¤q¢(¡� �Æ¹µqÉ ú ÉÊ¬TÎ«ÉÊ£7£7¤7¥ ¢( �É�!¹ÉÊÎÀ¿ÀÎTÃ"ÉÊ �¬þ÷� ÉÊÎTÎT¤®#JÎ«Ç ' Ä · ÎþÄ7¾ÀÉÊ �¤7µ k Î«¢ Á1|ñ¤7¤qÉÊÎ ' %7Î^¢( �Ég¯�ljÉÊ �¬TÍhÇÈÎTÎ«ÉÊÍ&¬T£7Îþ÷· ÎþÄ I ÇÈµ k ¤7¤qÉ�!~©�Æ«µqÉ ùyù ÉÊ¡ ' %7Îv  ùyù ÉÊÎ^¤qÉÊ£qÉ � ÉÊÎ k £ ! ' ÇÈÎ«¢7ÉÊÎT£7¤7¥hÉÊ¤�÷I l ÎT¥ j©k ¤7¥hÉÊµqÉÊ �¤qÉ ' %7Î^¢( �ÉãÁ l ¥�¡� �Æ«µ7ÍhÉÊ �¬�ÑÌ£7ÎÀÁ» �¬ k ÎTÃ�ÉÊ �¬ kñù º�#dû6¿ #JÎ«ÇS°<ÉÊÍ�¬þ÷ûiµqÇÈÎ"!«¬«ÉÊ¤»Á k £qÆ«µqÉÊÎ ' %7ÎvµqÉÊÎTÑÌ¡� �Æ«µqÉy¼�É�!T­7ÎÎ|ÈÆ¹µqÉ k ¡�¡�ÉÊÎÀ¿�ÎT¬þ÷¿�¤q¢(Î«É k ! ú Î«ÉÊ �¢7ÉÊ¤ k !"!¹ÉÊ¡ ' %7Î ·  Å!TÍ�£ !"!T �ÇÈ¤qÉÊ¤G%7Ã"ÉÊÎ ý9��·}j ÷º�ÉÊ¡� �Â ©�Æ¹µ>%7Î ù�k ¤7¤ ' %7Î^¢ k !9õ�´(ò(Ù·¹/
"´�½(¹�� £7¤q¢ j�ý~· © � Á É�!"!T£7¤7¥hÉÊ¤�÷¢7ÉÊ¤;Á» �¬ k ÎTÃ�ÉÊ �¬«ÉÊÎT¤;¢7ÉÊÎiÿJ¡�ÉÊÍ�¬TÎ«ÇÈ¤7 �Í_ljÉÊÎTÍ7!T¬ k ¬T¬ ' %7Î ·  Å!«Í&£ !"!« �ÇÈ¤qÉÊ¤z%7Ã"ÉÊÎF°TÉÊ¥�¡� �Æ«µqÉ�ÿJ¡�ÉÊÍ�¬TÎ«ÇÈ¤7 �Í"÷¾ k ¡ ' ¿vÆ¹µqÉÊ¤=Ã k Æ¹µ ' %7ÎÀ¢( �É �  �¡ ' ÉÊ¤;  ù û6É�!T¬T¡ k Ã"ÇÈÎþ÷· ÎþÄ I ÇÈµ7¤ j £7­7¬«ÇÈ¤�÷�¿�ÎT¤qÉ9�� �ÉÊÃ k ¡�Æ«Í�£7¤q¢ ·�k |� �¢²ÿ ù !«Æ¹µqÉÊÎ ù�k ¤7¤ ' %7Îv �µ7Î«É�
�¤=¬«ÉÊÎ"!T¬&%7¬TÑÌ£7¤7¥q÷¿�¤7¤qÉ=�¶ÉÊÃ"ÉÊÎ ' %7Î,!«Ç�|& �ÉÊ¡�É�!çÄ
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�'Æ«µ |hÉÊÎ"!T �Æ«µqÉÊÎ«É�÷q¢ k !Î!v �Æ«µ²¢( �É�!«Éõ¿�ÎTÃ"ÉÊ �¬,!«ÉÊ¡�Ã !T¬"!T¬Î|ñ¤q¢( �¥x|hÉÊÎ '�k !"!T¬i£7¤q¢;ÍhÉÊ �¤qÉ k ¤q¢7ÉÊÎ«ÉÊ¤ k ¡Å!^¢( �É
k ¤7¥hÉÊ¥hÉÊÃ"ÉÊ¤qÉÊ¤85�£qÉÊ¡�¡�ÉÊ¤»£7¤q¢ �  �¡ ' ! ù  �¬T¬«ÉÊ¡�Ã"ÉÊ¤=£7¬TÑÌ¬Àµ k Ã�É�Ä
� ÉÊ �¢7ÉÊ¡�Ã"ÉÊÎT¥q÷�¢7ÉÊ¤¶Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä�Ä
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