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Arquiteturas de DSPs, familias

TMS320C54x y TMS320C54xx, y

apliaiones
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El dibujo de la portada es la arquitetura del DSP TMS320C542
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ctAC@%A���Q]°BLVXCLVO�kWL\xQj�¤LVXCQjUWLfk�LVX'�¯��x«DTr��g��A¤AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A cBr
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rtAC@%A	��QpF�SBGHF%mnF6kWLZ^wXCoED `WLKOTkWL[XpF=J F%G&APLKJHF��¯��N�A A\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A ¥B�rtAdc$A	��QpF�SBGHF%mnF6kWLZ^wXCoED `WLKOTkWL[XpF%O.��`WU�IVQjo%UWLVO D `WL[GNLVF%XjQChRF=LVX�D.xy�'�6A A\A\A\A\A\AZA\AZA\A �BcrtAsbtAE�0F%��F�kWLZ��LKmnoBGPQpF�xGNo%SBGHF%mnF�A AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A �%�rtA���AE�0F%��F�kWLZ��LKmnoBGPQpF��fF)JHo��lLVOP��F%IKQjo�� �Be=A	AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A ªB�rtAdr$A	��QpF�SBGHF%mnF6kWLZ^wXCoED `WLKOTkWL[XpF%O��WLKGNGNF%mnQCLVUgJ F�OT��F%GHF�XjF�S%LVUWLKGHF%IKQjiBU�kWL[IVi$kWQCSBoWA+AZA\A ªgcrtAs¥tA.MfQCON`�F%XCQjhVF%IVQCiBU�kWLKX'F%m=§WQCLVUgJHL\DTDT�²A'A\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A ª%�rtAd�$AEDwGNLVF%IVQCiBU�k�L\`�U���GNo"�BLKIKJHonIVoBU�IVi$kWQCSBo�LVU�LVUWONF%m=§WXjF%kWoBGKA AZA\AZA\A\A\A\A\AZA\AZA\A ªBªrtAsªtAEDwGNLVF%IVQCiBU�k�L\`�U���GNo"�BLKIKJHonIVoBU�IVi$kWQCSBo�LVU�XjLKUWSB`�F�APLZD©`WOHF%U�kWonXjF=XjQC§WGNLKGNMpFZkWON�WXCQj§2A	�2A �%�rtAs�tAEDwGNLVF%IVQCiBU0kWL\`WU��WGNo"�BLKIKJNo�IVo%U0IVi$kWQCSBo�LVU0XCLVUWS%`�F�APL6D `WOHF�UWkWo�XjF�XjQj§�GNLVGPMpF=kWOP�WXjQC§2A	�����`WUWIKQjoBU�LVO�L�¢$JHLKGNU�F�O�LKONIVGPQCJHF%O�LVU�LVUWONF%m=§WXjF%kWoBGKA A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A �B¥
¥�AC@%A	��QpF�SBGHF%mnF6kWL\§WXCoED `WLKOTkWLVX2JNLVm��²oBGPQjhVF%kWoBG.k�L�@R¥�§�QCJHO A\A\AZA\AZA\A\A\A\A\AZA\AZA\A @R�gr¥�Adc$A	��QpF�SBGHF%mnF6kWLKX'�W`WLVG JHo�ONLKGNQCL\k�LVX�DTr���¢�A\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @%@"b¥�AsbtA	��QpF�SBGHF%mnF6kWLKX'�W`WLVG JHo�ONLKGNQCL\§�`���LVGPLRF%kWo�kWLKX�DTr���¢ ¢lA\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @%@&�
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¥�A���A	��QpF�SBGHF%mnF6kWL\§WXCoED `WLKOTkWLVX��W`�LVGPJNonOPLVGPQjL C��¯� AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @%@"�¥�Adr$A	��QpF�SBGHF%mnF6kWL\§WXCoED `WLKOTkWL[XpF���UgJHLVG ��F%IVL[kWL\x`WLKGPJHo���`��VON�¤LVk ��x� A�A\A\A\A\AZA\AZA\A @"c%�
�tAC@%AEDwoBUg°BoBXC`WIVQCiBU�kWL[`WU�F�ONL ��F%X'IVoBU�XCoBOTIVo$LK �IKQjLKU JNLVOvkWLVX2 WXCJHGPoWA A\AZA\A\A\A\A\AZA\AZA\A @"c���tAdc$A	^w`�P²LVG�XjQCUWLRF�X A�A\A\AZA\AZA\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"cBr�tAsbtA���oBGNmnF=kWQjGPLVI�J F�kWL[`WU� �XCJNGNo��£� �[A A\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"cB��tA���A���oBGNmnF�D.F%ONIVF%k�F�kWL[`WU� �XCJNGNo��£� �[A�A\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"c%��tAdr$A���oBGNmnF �9F%ONL[XjQCUWLRF�X�kWL[`WUl �X]JHGNo �£� �[A A\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @RbB��tAs¥tA��£QjX]JHGPo �£� � `WONF%UWkWo����vD.�6A�A[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rb�@�tAd�$A	��MjUWLVF%OTkWL[GNL�J F%GPkWonk�L\`�U� �X]JHGPo��N� �[A.AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rb�@�tAsªtA��£QjX]JHGPo=�N� �[�W��oBGNmnF=kWQCGNLVI�J F��}UWonIVF%UWiBU�QjIRFtA¯AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @RbBb�tAs�tA��£QjX]JHGPo=�N� �[�W��oBGNmnF=kWQCGNLVI�J F��N�}IRF�UWiBUWQCIRF�AEA\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rb%��tAC@R��A �£QjX]JHGPo=�N� � LKU0IVF%ONIVF%k�F�AWA\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rbgr�tAC@%@BA �£QjX]JHGPo=�N� � LKU0��F�GHF%XCLVXjo6IVoBU N_��F�GVA AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @RbB¥�tAC@"ctA"��mn��XjLVm�LVUgJHF%IVQCiBUlkWL[`WU� �XCJNGNo��N� � k�L\OPLVSB`�UWkWo�oBGNkWLKU2A�A\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rbg�
ª�AC@%A	�vLK�WGNLKONLKU JHF%IVQCiBU�k�Lv`�UnOPLVSBm�LVUgJHo\kWL��toBUWQCkWo�MyotIKLRF%k�o\LKUnXCoBOykWoBm�QjUWQCoBO£k�LVXWJHQCLVm��²o�lXpF6��GPLVIK`WLVUWIKQpF�A AZA\AZA\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"r%bª�Adc$A	�vLK�WGNLKONLKU JHF%IVQCiBU«kWL�`WU ONLVS%mnLKU JNo k�L{�to%UWQjkWo ��o MyotIKLRF%k�o LKU�Xjo%O�k�oBmnQCUWQjo%O=kWLVXJHQCLVm��²o=�lXjF6��GNLKIV`WLKUWIVQjF�A±A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"r��ª�AsbtAE��o$kWLVXCo"C�o$kWo�x�oBXCo�k�LVX2JHGNF%IKJNo MyotIVF%X A=A\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"rBrª�A���A	¡GNGNo%Gvk�L\��GNLVk�QjIVIKQjiBU�A2AZA\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"r%¥ª�Adr$A��£QjX]JHGPo=kWL[�WGNLKkWQjIKIVQCiBU2A³A\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"rB�ª�As¥tAE�tQjO JHLKm�F"?¯LVUWLKGHF%X2k�L6�$MjUgJHLKONQjO�kWL�MyoBh�AnA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @R¥B�ª�Ad�$A	¡OWD `WLVmnF ?¯LVU�LVGHF�X2kWLVX�OPQjO JHLVmnF�kWL[ONMCU JNLVOPQjO�kWL¯°BoBh[LKU�JHQCLVm��²o6GNLRF�X A�A\A\A\AZA\AZA\A @R¥grª�AsªtA	��LK WUWQjIKQjiBU�kWLKX���F�D `WLKJNLZk�L\kWF�JHoBO�kWL[XCoBOT��F%G � mnL�JHGPoBOTLVO JHQjmnF%kWo%O.LVU�`WU�F�°BLKU JHF%U�F�A @R¥B¥ª�As�tAEefGNSgF%U�QjhRF�IVQji%UlkWL[XpF%O.JHF%GNLVF%O�F�LGAPLVIK`�J F%GPONL�A¯AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @R¥g�ª�AC@R��A&¡OWD `WLVmnFnk�L[JNQjLKmn�¤oBO.kWL[XjF=L�APLVIK`WIVQCiBU�kWL[XpF%O.JHF%GNLVF%OVA{A\A\AZA\AZA\A\A\A\A\AZA\AZA\A @R¥Bªª�AC@%@BA&��QpF�SBGHF%mnF kWL �£XC` APo±kWL+XjF%O�J F%GPLRF%Olk�L F�k�D `WQjOPQjIVQCiBU2�}LVUgJHGPLVSgF	� XCoBO��WGPotIKLVONo%O�k�LF%U � XCQjOPQjO �}OPMjUgJHLKONQjOKA�A\AZA\A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @R¥B�ª�AC@"ctA)�tQjm6`WXpF%IKQjiBU�LVUgJNGNL¯F%GPQCJNmn��JHQjIVF¯kWLf�W`WUgJNo���o%J F�U JNL��� �APoWAtFg~}OPL���F�X�oBGPQjSBQCU�F%X �%§9~}OPL���F%XONQCU JNLKJNQjhRF�k�F�LVU��W`WUgJHo���o%JHF%UgJHL%��IR~.ONL��WF%X�ONQCU JNLKJNQjhRF�k�F�LVU��W`WUgJHo� �APoWA²A\A\A\AZA\AZA\A @Rªg�
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b�AC@%AEDwoBUWkWQCIVQCoBUWLVO�SBLKUWLVGNF%XjLKOVA A\AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A bgrb�Adc$AEDwoBUWkWQCIVQCoBUWLVO��¤oBGTIRF)JHLVS%oBGNMjF%O A[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A bB¥b�AsbtA	�vLKSBQjO JHGPo�k�L\LKOPJHF%kWo��EC���A�AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A bB�b�A���A	�vLKSBQjO JHGPo�k�L\LKOPJHF%kWo��EC¯@BA�AZA[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A �g�b�Adr$A	�vLKSBQjO JHGPo�k�L\LKOPJHF%kWonxa�0�EC¯A A[A\AZA\AZA\A\AZA\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A �W@
rtAC@%A	�vLKSBQjO JHGPoBOTkWLVX�D.xy�'�_mnF%�¤LRF%k�oBOTLVU�mnLKmno%GNQpFZLVON�WF%IVQCo�� �%e�A9A\AZA\A\A\A\A\AZA\AZA\A ���rtAdc$AED.F%m��²oBOTk�L\§�QCJHOTk�LVX'GNLKSBQjO JHGNo�k�L\IKoBUgJHGPoBX@nz D �[C��@&~0A\A\AZA\AZA\A\A\A\A\AZA\AZA\A ���rtAsbtAED.F%m��²oBOTk�L\§�QCJHOTk�LVX'GNLKSBQjO JHGNo�k�L\IKoBUgJHGPoBX�c�z D �[C���cB~0A\A\AZA\AZA\A\A\A\A\AZA\AZA\A �BrrtA���AED.F%m��²oBOTk�L\§�QCJHOTk�LVX'GNLKSBQjO JHGNo�k�L\LKOPJHF%kWo0z �EC���Cv~YA\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A �%¥rtAdr$AED.F%m��²oBOTk�L\§�QCJHOTk�LVX'GNLKSBQjO JHGNo�k�L\IKoBUgJHGPoBX�kWL[mnLKmno%GNQpFZk�F�JHo�z��¯�{D C��v��~vAZA\AZA\A �%¥
¥�AC@%A	x�LKGNQC���KGNQCIVoBO D `WLwQjUWIKXj`��%LVU�Xjo%O �¯��x�� OkWL.XjF%O���F%m�QjXCQpF%O Cv�0��bgc%�gDTr)��¢6� Cv�{��bBc%�gDTr��g�BctA|@R�%�¥�Adc$A	�vLKSBQjO JHGPo�k�L\IKoBUgJHGPoBX�kWL[�W`WLKGPJHo�OPLVGNQCLZ��x}D�A A\AZA[A\AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @%@&r
ª�AC@%AEefGNSgF%U�QjSBGNF%m�FZkWLVX'F%XCSBoBGPQCJHm�o6k�LZ��L�°tQCUWONo%U �a��`�GN§WQCU A\A\AZA\AZA\A\A\A\A\AZA\AZA\A @"r%�ª�Adc$AE��LVm�oBGPQpF=k�F�JNo��l�WGNo%SBGHF%mnF=GNL�D `WLVGPQjk�F�LVU�LVX�kWQCONL �WoWA�A\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rª%�ª�AsbtAE��LVm�oBGPQpF=�WGPoBSBGHF�m�F=GPL3D `WLVGPQjk�F���F%GNF�IRF%k�F��WGPotIKLVONo�A.AZA\A\AZA\AZA\A\A\A\A\AZA\AZA\A @Rªgrª�A���ASCTQjLKmn�¤oBOTkWL[L�APLKIV`WIKQjiBU���F%GNF�IRF%k�F�ON`�§W�WGNo$IVLKONo�LVU�LVX'�¯�tx�A A\AZA\A\A\A\A\AZA\AZA\A @RªB¥
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¡yU�XpF¯F�IKJH`WF%XjQCk�F%k�Xjo%O �WGNo$IVLKOHF%k�oBGNLKOakWL�OPL���F%XCLVO�z|�f��x}~OPL ��F%U�IVoBUg°BLKGPJNQjkWo\LVU�kWQCON�¤oBONQ]JHQC°%oBOLVXCLVI �JHGPiBUWQjIKoBO=kWL�F�XCJHo¨k�LVONLKmn�¤L���o �WF%GHF¨Qjm��WXCLVm�LVUgJ F%G\ONo%Xj`WIKQjoBUWLKO�F{m=`WI �Wo%O���GNoB§WXCLVmnF%O=LKU � GNLRF�O�kWLQjUWS%LVUWQCLVGNMjFZIKoBmno6mnLKkWQjIKQjiBU2�$IVo%U JNGNoBX²kWL¯m�o%JHoBGPLVOK�t �X]JHGHF�kWoW�tF%U � XCQjONQCOak�L¯ONL��WF%XjLKOV��F%U � XjQCONQjO}LVOP�²LKIKJNGHF%X|�IVoBm6`WUWQjIVF%IVQCoBUWLKOV�W�WGPotIKLVONF%mnQCLVUgJHo�k�L\°%oBh%���WGPotIKLVONF%mnQCLVUgJHo�kWL[QCm � S%LVUWLKOV�WL�JHI%A
¡yUnXpF �9F%IV`�XCJ F�knkWLv��UWSBLKUWQjLKGNMjFnz��£� ~��gk�L�XpF[uvUWQC°%LVGNOPQjk�F�k ��F�IVQjo%U�F%XW��`�JHiBU�oBm�F[kWL�����¢tQCIVolz�u � ��¯�{~ �2ONL�QCmn��F�GPJHLKU{XpF�O¯m�F�JNLVGPQpF%O�kWL�xyGPotIKLVONF%mnQCLVUgJHo���QjSBQ]J F%X�kWLn�tL��WF%XjLKO�z|xy�¯�W~fLVU+XCQjIVLKUWIVQjF�JH`�GHF�����WXCQjIVF%IVQCoBUWLVO}IVo%U��f��xOV� �£QCXCJNGNoBOa��QjS%QCJ F�XjLVOaLVUl�¤oBONS%GHF%kWo=�no%JNGHF%O.mnF�JNLVGNQjF%O D `WL¯QCUg°BoBXC`WIVGNF%UlXpF6`tJHQ �XjQChRF%IKQjiBU�k�LZ�f��xOV�¤IVoBU�§�F%OPLZF�LVO JHoBO�IK`WGNOPoBO�OPL �WF%U�LKXpF%§¤oBGNF%kWo�XpF�OT�WGNLKONLVUgJNLVO�U�o%J F%O�IKoBU�LKX�oB§<APL�JHokWL�D `WL�L�¢tQjO J F6`�U�F6SB`WMjF\§ � ONQCIRFZ�WF%GHF\XpFZL ¢t�²LKGNQjm�LVUgJHF%IVQCiBUn��kWLKOHF%GPGNoBXCXjo\kWL��WGPo"�BLVI�JHoBOw�²oBG}��F%G JHL�kWLXjoBO.F%Xj`Wm�UWoBO D `WL[GPLVIVQC§²LKU�LKOPJHF%O�m�F�JNLVGPQpF%O.o�Xjo%O.QjUgJHLKGNLKOHF%kWo%O�LKU�LKOPJHL¯JNQj�¤o�kWL6F��WXjQCIRF%IKQjoBUWLKOVA
��F«L ¢t�WXjQCIRF%IKQjiBU � `�JNQjXjQChRF%IKQjiBU kWL	XjF%O¨F%G�D$`�QCJHLKIKJN`WGHF%O0kWLVX��f��x Cv�{�tbgc%�gDTr��)¢Yz DTr)��¢W~�� LKX

Cv�{��bgc��gDTr���¢ ¢	z DTr���¢ ¢W~��²LVOf`�U¨U$`�LK°Bo�F%�¤oBG JHL D `WL6ONL ��F%IKL=IVo%U{XpF�QjUgJHLKUWIVQCiBU{kWL D `WL6XpF%O�U$`�LK°�F%OSBLVU�LVGHF�IVQjo%UWLVOfk�L=QjUWS%LVUWQCLVGNo%OvJNLVUWSgF�U¨`WU¨IVoBU�otIKQjm�QjLVUgJNo�m � O��WGPo%��`WUWk�o�kWLVX�LVO J F%kWolk�LVXF%G JHLZkWL=Xjo%O�¯��xOV�t�gF D `WL¯LVU�XpF6F%IKJN`�F%XjQCk�F%k�XjF6�W`WUgJHF�k�L¯XpF%UWhVF6kWL¯XCoBO.�¯�txyO�kWL�C�L�¢�F%O���UWO JHGP`WmnLKUgJHO\z5CT� ~wOPoBUXpF%Oa��F%mnQCXjQjF%O)Cv�0��bgc%�gDTr��B�B��z DTr%�B�%�g~}� Cv�0bBc%�gD.¥B�B�%��z|D.¥B�B�B�B~�A
�tLVS>O�U U `WLKOPJNGHF+L�¢t�²LKGNQCLVUWIKQpF�� �WF%GPJNQjLVU�kWo¨LVU	��oBGPm�F{F�ONIVLKUWkWLKU JNL�k�LVONk�L�LKXT�¯��x Cv�{��bgrBc��gDTr%�z�°%LVGTGNL���LVGPLVUWIKQpF%O�� ���|��� @"���|��� @B@	�p~��tONL¯�W`WLKkWL¯m�QjSBGNF%GwF�X2DTr��)¢��nXpFZ��F%m�QjXCQpF\DTr���¢ ¢ D$`�L ��F%U�F%SBGPLVSgF�kWo`WU�F[SBGHF�Un�¤o%JHLKUWIVQjF%XjQCk�F%k�LKU�IV`WF%UgJHo=F\ON`�D.x}u\� �²LKGNQC���KGNQCIVoBO��IVo%m=`WUWQCIRF%IKQjiBU2�%�²LKGNo\XpF\F%GWD `WQ]JHLVI�JH`WGNF§�F%OPL�OPQjSB`WL�OPQjLVU�kWo6XjF[k�LVX0Cv�{��bgc��gDTr%��� �¤oBGJ F%UgJHoZLVUnm=`WI ��F%O}o$IRF%OPQjoBUWLKOaOPL �WF%IVLvGNL���LVGNLKUWIVQjF6F[LVO J F

OWXCJNQjmnF�A
¡yU LVX£�WGNLKONLVUgJNLnJHGNF%§�F�APolOPL�ON`W�¤oBUWL"D `WL�LVX XCLVIKJNoBGfJHQCLVUWL�IKoBUWo$IVQCmnQCLVUgJHoBO�JHLVi%GNQjIKoBO¯kWL�XpF�Of§�F%OPLVOkWLVX£xy�¯�0�{kWL=��GNLK��LKGNLKUWIVQjF D$`�L�IKoBUWoBhKIRFlF%XCS>OWU¨�f��x LKON�¤LVIVM] �IRF�mnLKU JNL�kWL�XpF�O���F%m�QjXCQpF%O�F%UgJNLVGNQCoBGNLKOkWL CT� �9F%`WU�D `WL[UWo�LVO�`WUWF�IKoBUWkWQCIVQji%UlUWLVIKLVOHF�GNQpFtA
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¡yO JHL[kWo$IV`Wm�LVUgJNonLKOPJ � IVo%U���oBGNmnF%kWo�k�L\XjF%OTONQCSB`WQCLVUgJHLKOv�WF%GPJNLVO��
¡UEXpF������	��
���%�£OPLl�WGNLKONLVUgJHF XjF{F%GWD `WQ]JHLKIKJH`�GHF¨kWLlXjo%O��¯��xOnDTr���¢ �EDTr���¢ ¢²� XjF%O=`WUWQCk�F%kWLKO��`WU�k�F%m�LVUgJ F%XCLVOT�lXCoBOTmno$kWoBOwkWL[kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHo�A
¡U�XpF���
���������%�$ONLfk�LVONIKGNQC§²LfLKX2ONQCOPJNLVmnFZ�WQC�²LKXjQjU�L�kWL�XjoBOw�¯��xOvDTr���¢n��DTr��)¢$¢²�tON`loB�¤LVGNF%IVQCiBU��F�XjSB`WUWF���GNoB§WXCLVm � JHQCIRF�A
¡U XjF���
�����
���%�TLVX¯OPQjO JHLVmnF	kWL+IVoBUgJNGNoBX¯L+QjU�OPJHGP`WIVIKQjoBU�LVO�GNLKXpF%IKQjoBU�F�k�F%O�IKoBU LKX ��` APo kWL+`WU�WGPoBSBGNF%m�FtA
¡U�XpF���� �����%��OPLwk�F�`WU�F�QCU JNGNo$kW`WIKIVQji%U=F%X$XpF�J F%G&APLKJ F��$J F�GPJHLKG N¯QCJ�kWLKXECv�{�tbgc%�gDTr��)¢���ONLam=`WLVO �JNGHF%U��WGNo%SBGHF%mnF%OTLKXjLVm�LVUgJHF%XjLKOv�WF%GHF D `WL\LVX�F%Xj`�mnUWo�XCoBO�LVUWONF%m=§WXCL%��XCoBOTIVoBGPGHF�LVU�LVX�F%m=§�QjLVUgJNLkWLKXT�¯��N oB§WOPLVG °%F�UWkWo¨XpF�LK°Bo%Xj`WIKQjiBU±k�L�XpF%O\°�F%GNQjF%§WXjLKOV�'LVXaLVO J F%kWo+kWLKX.�¯�tx¦� D$`�LlF{ON`±°%LVhF%��GNLVU�k�F¯F�`�JNQjXCQjhRF�G�LKX�F�m=§WQjLKUgJHL%A�¡OPJNoBO£�WGPoBSBGNF%m�F�O�LKmn�WQCLVhVF%U=IVo%U=QjUWO JHGP`WIVIKQjoBUWLKO£LKXjLVm�LVUgJHF%XjLKO
��F�OPJ F�QCUWOPJNGN`WIKIVQCoBUWLVO�m�F%O�IVoBm��WXjL�J F%O���F%GNF�XjXCLVSgF%G�F�LKXpF%§¤oBGHF�G��WGPoBSBGNF%m�F�O�m � O�IKoBmn��XjQjIVF%kWoBO
D `WL\IVoBGPGNLKU�LKU�JNQjLVm��¤o�GNLRF�X A
¡U±XjF"!��#�	�$�%%��ONLnk�F�`�U�F�QCU JNGNo$kW`WIKIVQji%U±F�XjF�JHF%G7APL�J F0�$J F%G JHLKG N¯QCJ\kWLKX)Cv�0��bgc%�gDTr)��¢ ¢ � LKXF%m6§WQjLKU JNL�QCU JNLVSBGNF%X9IVo$kWLfIKoBmn�¤oBOPLVG}OPJH`�kWQjo�z|DTDT�W~���F%kWLKm � O}ONL�JHQjLKUWLVU��WGNoBS%GHF%mnF%O}GNLRF�XjQjhVF%kWoBOJHF%UgJHo�LVU�XjLVU�SB`�F�APL¯LKUWOHF%m6§WXpF%k�oBG.�lXjLKUWSB`�F APL\D�A
¡U{XjF&��
�'(��%�9ONL\L�¢t�WXCQjIRF�U0LVX'mnF%UWLGAPonkWL\Xjo%Ov�¤LVGPQC���KGNQjIKoBO��WGNQCUWIVQC��F%XCLVOTLVU0IVoBU AP`�U JNo�IKoBU0LKX�`�ONokWL[QCU JNLVGPGN`W�¤IVQCoBUWLVOT�lOPL[m=`WLVO JHGNF%U�LGAPLVm��WXjo%OVA
¡U�XpF)��*+���,�	�-%�)OPL.�WGPLVONLKUgJ FfXpF���oBGNmnF�kWLwQCmn�WXCLVm�LVUgJ F�G' WXCJHGPoBO�kWQjSBQ]J F%XCLVO2JNQj�¤o �£� �	Lw�P� � LKU=Xjo%O�¯�txyOfDTr���¢���DTr)��¢ ¢��9`�JNQjXCQjhRF�UWkWo�QjU�OPJHGP`WIVIKQjoBU�LVOvLVON�¤LVIKMC �IVF%O D$`�LZoB�tJHQjm�QjhVF%UlLVX'kWLKONLKmn�¤L��Wo��F�XpF=°BLKh6OPL\��GNLVOPLVUgJ Fn`WU�LGAPLVm��WXjo�IKoBmn��XjLKJNo�kWL[`WU� �X]JHGPo�k�QjSBQ]J F%X �£� � ��F%OPoB§�F�ANF�O�LKU�JNQjLVm��¤oGPLRF%X|A
x�F%GHF� WU�F%XjQChRF%G¯LKU±XpF/.������01¨OPL��WGPLVOPLVUgJ F{`WUWF0F%�WXCQjIVF%IVQCiBU+GNLRF�XjQjhVF%k�FlLVU LVX Cv�{��bgc%�BDTr��g�gct�LKON�¤LVIVM] �IRF�mnLKU JNLZ`�U{�tQCOPJNLVmnF�k�L6�$MjUgJHLKONQjOTk�L[°%oBh\LVU�JHQjLKmn�¤o=GPLRF%X|A

�tL[F%SBGNF%kWLVIKL¯F=XpF �¤F�IV`WX]J F%k�k�L¯��UWSBLVU�QjLVGPMpF6k�LfXpF=u ���f���F%X�k�LV��F%G J F%m�LVUgJNo�kWLf�W`W§�XjQjIVF%IVQCoBUWLKOON`�F%�¤o"�Bo�FZLVOPJHF=oB§WGNF���F�ONM�IKoBm�o=XpF%OaON`WS%LVGNLKUWIVQjF%O �WLKI ��F%OT�¤oBGw��GNo%��LKONoBGPLVOw��F%XjS%`WUWoBOwF%Xj`Wm�UWoBO}��F%GNFQjG.k�LV�W`WGNF%UWkWo�LVO JHL\m�F)JHLVGPQpF%X|A
��oBOvF%`�JNoBGNLKO¡UWLKGNo�kWLVX�c%�%�gr
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¡yXv�¯�tx Cv�{��bgc%�BDTr���¢ z DTr)��¢W~���k�L C�L�¢�F%O���UWOPJNGN`Wm�LVUgJNO¨z5CT� ~=LKO�`WU �WGNo$IVLKOHF%k�oBGnk�QjSBQ]J F%XakWLONL ��F%XjLKO6oBGPQjLKU JHF%kWo0F{F%�WXCQjIRF�IVQjo%UWLVO[QjU�IVGN`�OPJ F�k�F%O6k�LnJHQCLVm��²o�GNLVF%X}LVU � GPLRF%O\J F%XCLVOZIVoBm�o0IKoBm=`WUWQCIRF �IVQCoBUWLVOK�"QjUWO JHGP`WmnLKU�J F�IVQji%U2�RIVo%U JNGNoBX|�V �X]JHGHF�kWoW�RL�JHI%A)¡OPJNLw�f��x{LVO J � §WF%OHF%k�o�LKUZ`WU ��F%GPk�F.F�GNL}mnLGAPoBGHF%k�okWLVX Cv�0��bgc%�gDTr"¢�IVoBUnF%XjS%`WUWoBO�¤LVGPQC���VGPQjIKoBOONQCmnQCXpF%GPLVOV�)`WU�F\F%G�D$`�QCJHLKIKJN`WGHF¯JHQC�²o ��F�GP°�F%GNk�m�otk�QC �IVF%k�F��F%XCJNo�SBGHF%k�onkWL\��F%GNF%XjLKXjQCONm�oW��§�F APo�IVo%UWON`Wm�o�k�LZ�¤o%JHLKUWIVQjF"D `WLZXjo ��F%IKL6IKoBUg°BLVU�QjLVUgJNL=��F%GNF�JNLVXjL���oBUWMjFIVLKXj`WXjF%GV� m�otkWo%OwkWLfk�QjGNLKIVIKQjoBU�F�mnQCLVUgJHo\°BLVGPO � JNQjXCLVOw�n`WU�IVoBU�AP`WUgJHo�kWLfQCUWOPJNGN`WIKIVQCoBUWLVO D$`�L¯mnLGAPoBGHF%U�ON`kWLVOPLVm��²L �WoWA$�'F[��F�mnQCXjQpF Cv�{��bgc��gDTr��g�B�nz DTr)�g�B�g~£LKOaOPQjm�QjXpF�G F%X¤DTr��)¢�LVU�IK`�F%UgJHo6F\XjF[F%GWD `WQ]JHLVI�JH`WGNF�[XpFv�WGNoBS%GHF%mnF%IVQCiBU2�"FvL�¢tIVLK�²IKQjiBU D `WLaLVX�DTr��g�B�vIVoBUgJNQjLVU�Lwo%JNGNoBO��²LKGNQ]���VGNQCIVoBO�QjUgJNLVGNU�oBO�m � O��²o$kWLKGNoBOPoBO��F%GNF�IKoBm=`WU�QjIRF�IVQjo%UWLVOKA
¡yU LVOPJNL�mnF�JHLKGNQpF�XONL�k�F�`WU�F0§WGPLK°%LlQjUgJHGPotkW`�IVIVQCiBU F%Xw�f��x�DTr)��¢²���gF D$`�L�IVoBU�ONQjk�LVGHF�mnoBO D `WLIV`�F�UWkWo�`WU�F��¤LVGNOPoBU�F�IVo%UWotIKL¯XpF6 �XCoBONo���MpFZ� �WLVGPGHF%m�QjLKU JHF%OTkWL¯XCoBOT�¯��xOvkWL¯XpF6��F�mnQCXjQpF Cv�{��bBc%��kWL

C�L ¢�F%OZ��U�OPJHGP`Wm�LVUgJHO�z5CT� ~fo D `WL �WF"�BF���GNoBSBGNF%mnF%kWo�F%XCSB`WUWoBO¯k�L�LKXjXCoBOV�²LVO\IRF%��F�h�k�L�m�QjS%GHF%G ��F%IVQjFo%JHGPo��¯��x«LKU�m=`t�l�²o$IVo�JNQjLVm��¤oWA
������� �! #"$ �%'&)(*",+�-.&)/�%* 0-�10(324(*"5 768(3-

¡yU�LKOPJHF�ONLKIVIVQCiBU�ONLwk�F�`WU�Ffk�LVONIKGNQC�²IKQjiBUZSBLVUWLKGHF%XtkWL.XjF�F%G�D$`�QCJHLKIKJN`WGHF�k�L.XjoBO��¯��xO}DTr&¢Z�6DTr���¢ ¢²���F%GNF�LKUgJHGHF�GvLKU�k�LKJ F�XjXjL�LVU�XpF%OTOPQjSB`WQCLVUgJHLKOTONLKIVIVQCoBUWLKO��
���)�2�����R!t#%�"���&(:9 ;61�; ��t`EF�GWD `WQCJNLVI�JH`WGNF{kWLl§W`WOPLVO�ONLK��F%GHF�kWoBO���F%GNF{k�F�JNoBO6�±��GNoBSBGNF%mnFJNQj�¤o���F%G °%F�GNk2�t�²LKGNm�QCJHL�LVX�F%IKIVLKONo�ONQjm6`WXCJ � UWLVo=F=QjUWO JHGN`�IVIVQCoBUWLKO���k�F�JNoBOT�WGNo"°%LK�BLKUWkWon`WU�F%XCJNo

<>=@?$ACBEDCF*GIHJ?�KLGNM8HPORQSO)TUB.BWVXAC?$YZ?8F*GI[NGN?\T]B)^$_a`bVcBWVcd]HeHaf]F*BEDCg5hSd]B.iJd]BWTUBkjl?8DmGn?oDcT]B)p\?\q5r'VmM8[Ng5?8s8DCBEsS?,KW?oFPtJGIgSVBWHuBW[vBWVmiJ?8KEGIg*TUB\F*BEF*g�DmGn?]wa[n?*j8BE[NgUKLGnT]?8TxrxiyBEDCGzY|{WDmGnKLgSVE}
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SBGNF%kWo�k�L6��F%GNF%XjLKXjQCONm�oW�WLVX DTr���¢��W`WLKkWL=LGAPLVIV`tJ F%G�JNGNLKO�XjLKIKJN`WGHF%Ov�0`�U�F�LVOPIVGPQCJH`�GHF�LKU{`WU¨IVQCIVXCoOPQjm��WXjL �
� ��GWD `WQCJNLVI�JH`WGNF6m=`WX]JHQj§�`WONLKO�� `WUWo=�WF%GHF\�WGNoBS%GHF%mnF��BJHGPLVO.�WF%GHF\k�F�JHo%Oa��IV`�F)JHGNo6��F%GHF\kWQjGPLVI �IKQjoBUWLKOVA
� uvUWQjk�F�k����'u k�L\�B��§�QCJHOK�WIVo%U�kWo%O�F�IV`Wm=`�XpF%kWo%GNLVOTQCUWkWLK�²LKUWkWQjLKUgJHLVO�kWL[�g��§WQ]JHOVA
� ��`�XCJHQC�WXjQCIRF%k�oBGaLKU���F%GHF�XjLVXCo6kWL�@"�&¢²@&�6§WQCJNOTF%IKoB�WXpF�kWo�F=`WU�ON`WmnF%kWo%G.kWLVk�QjIRF�kWo�z ���vDT~ A
� uvUWQjk�F�k kWL{IVo%mn��F�GHF%IKQjiBU2�}ONLKXjLKIVIVQCiBU«� F�XjmnF%IVLKU�F%m�QjLVUgJNo«z|DT�W��uf~��WF%GHF±IKotkWQ] �IRF�IVQji%U
M�QCJHLKGN§WQ|A

� Dwo$kWQC WIRF%kWo%GwkWLfL ¢t�²oBU�LVUgJHL¯��F�GHF6IVF%XjIK`WXpF%G}LVX²L�¢t�¤oBUWLVUgJNL\k�Lf`WUlF%IK`Wm=`WXjF%kWoBGakWLf�g�Z§WQCJNOLKU�`WU�IVQCIVXCo�kWL[QjUWO JHGN`�IVIVQCiBU2A
� ��o%O.SBLVU�LVGHF�kWoBGNLKOwkWL�kWQjGPLVIVIKQjiBU��$LKOwkWLKIVQCGV�$kWoBOw`�UWQjk�F�kWLVO.���v��u©��otI �Wo6GNLVS%QjOPJNGNoBOaF%`t¢tQ �XCQpF%GPLVO.mnF%�¤LRF%kWo%O\z��f�v� � �f���B~�A

5�!<;.=9�)��( ��@"�gc N ����F%XjF%§WGNF%O��TLKU�LKX�LVON�WF%IVQConkWL[m�LVm�oBGNQjF
� ¥%�"N ���WF%XpF%§�GHF%O.�WF%GHF�m�LVm�oBGNQjF6�WGNo%SBGHF%mnF��
� ¥%�"N ���WF%XpF%§�GHF%O.�WF%GHF�k�F�JNoBO
� ¥%�"N ���WF%XpF%§�GHF%O.�WF%GHF��W`WLKGPJNoBO�� �Be=A
� ¡Xf�f��x Cv�{�tbgc%�gDTr��Bª±�W`WLVk�L¨kWQjGPLVIVIKQjoBUWF%G ��F�OPJ F	ªE������F%XjF%§WGNF%O{z�kWQC°$QCkWQjkWo%O�LVU�@"c%ª� � SBQjU�F�OwkWL¯¥�� N\~����WF%GHF6LKOPJNo�IVoBUgJHQCLVUWL�`WUlGNLKSBQjO JHGNo6L�¢$JHGNF D$`�L¯F%�W`WUgJHF�F=LVOPJHF%O.� � SBQjU�F�O�lOPLVQCOvQCUWOPJNGN`WIKIVQCoBUWLVO�L ¢tJNGHF%O���F�GHF�kWQjGPLVIKIVQjo%U�F%GTLVX�LKON��F�IVQjo�kWL[�WGPoBSBGNF%m�F=L ¢$JHLVU�kWQjkWo�A


K®L:��"�)��#g#g�7=¤®�!<: �
� x�F%GHF�GNLK�²L�JHQjIKQjiBUlk�L\`�U�F�QCUWOPJNGN`WIKIVQCiBUl�lGNLK�²L�JHQjIKQjiBUlk�L\§�Xjo<D$`�LVO�kWL[QjUWO JHGP`WIVIKQjoBUWLKOVA
� x�F%GHF�mno"°$Qjm�QjLKUgJHo=kWL[§WXCoED `WLKO�kWL[k�F�JHo%O.�l�WGNo%SBGHF%mnF�A
� DwoBU�oB�¤LVGNF%UWkWoBO�kWL\bgc=§WQ]JHOKA
� x�F%GHF�XjLKIKJH`�GHF�kWL[kWoBO�o�JHGPLVO�oB�¤LVGHF�UWkWoBO�ONQCm=`WX]J � UWLKoBOVA
� ��GNQCJNmn��JHQCIRF%O.IKoBU�F%XjmnF%IVLKU�F%m�QjLKU JNo6�lIVF%GNSgF���F�GHF%XCLVXpFtA
� ��XjmnF%IVLKU�F%m�QjLVUgJNo=IVoBU�kWQjIKQjoBU�F�X A
� ��LVU�SB`�F�APL[kWL[�WGPoBSBGHF�m�F%IKQjiBU�F�XjSBLK§WGHF%QCIVoWA

���)H ?'i ?o[n?ot]D ?��	��
't]GIACVW}

�VUW�)XZY[��\ c
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1f! �)����� ����#>= :��|®¤�"! ��® = : �
� ¡OPJHF%kWoBO�kWL\LVOP�²LKGHF��WGNo%SBGHF%mnF%§WXCLVO.�¤oBGTOPo%� JGF.F�GNL%A
� ?¯LVUWLKGHF%k�oBG�kWL[`WU�F�m�F�XjXpFZkWL¯��F%ONL\F%mnF%GNGNF%k�Flz�xy����~ A
� DwoBUgJNGNoBX�L ¢tJNLVGPUWonk�L\§�`WO��WF%GHF�kWLKO ��F%§�QjXjQ]J F%IKQjiBU�kWL[§W`WONLKO�L ¢$JHLVGPUWoBOKA
� ^w`�Ovk�L\kWF�JHoBO�IKoBU�IVF%GHF�IKJHLKGNMCOPJHQCIRF%OTk�L\GPLKJNLVUWIKQjiBU z��voBXjk�LVG ~ A
� C�LVm��²o%GNQjhVF%kWoBGw�WGNoBS%GHF%mnF%§WXCL%A
� C�GNLKOT�W`WLVG JHoBOTOPLVGPQpF%XCLVOV�ED `WL¯kWLV�¤LVU�kWQjLKUWkWo�kWL¯XpF\°BLVGPONQCiBU��W`WLVk�LVU�ONLKG.JHQj�¤o �Wo%OPJR��ONLVGPQpF%X²o�W`�LVGPJNonm6`WXCJNQj�WXCL�¢�F%kWo=�¤oBGTkWQ]°$QjONQCiBUlkWL¯JHQCLVm��²o�z7C��¯�{~ A

� �R�)(�: �
� ef�¤LVGHF�LKU�m�otk�o�k�L\§WF�APo�IVoBUWOP`Wm�onIKoBU�QjUWO JHGN`�IVIVQCoBUWLKOv� ����¡T@B��� ����¡}c�L\� ����¡yb�A
� ¡m=`WXjF=LVX�LKOPJ � UWk�F%G\@B@R�g�tAC@¯kWL[� ¡y¡y¡TA
� MyLKXjo$IVQjkWF%kWLVO �"cBr%�Bc%�g�t@"ctAdr%�t@"�aU�O�LVU\`WU[IVQjIKXjo.k�LQjUWO JHGN`�IVIVQCiBU�z��B�g�Br%�g��¥B¥g�%ªB�B�t@"�B�a��� x}�W~�A
� �0F�UWL�ANF OPLVQCO�UWQ]°BLVXCLVOnkWL0�WQC�²LKXjQCUWL���WGPLV§�O�OWD `WLVkWF��T§�OWO�D$`�LVk�F��akWLVIKotk�QC �IVF%IVQCiBU2�}F%IVIKLVOPoW�XCLVIKJN`WGHF=�lLGAPLVIK`WIVQCiBU2A

����������� �	��
��


��F�F%G�D `WQCJNLVIKJN`WGHF�kWLKX�DTr���¢�LKOPJ � IVo%UWOPJNGN`WQCk�F�ONoB§WGPL[otI �Wo�§W`WOPLVOvkWL�@"¥�§WQCJNO\z� �S%`WGHFl@BA]@&~��
^w`�ONLVOvkWL\kWQjGPLVIKIVQjo%UWLVO ��x²��^��¤Dw�f^��9�T��^ ��¡�f^�A
^w`�O kWL.�WGPoBSBGNF%m�F6z|xy^T~��)JNGHF%UWOP�²o%GPJ F�U=LVXtIVi$kWQjSBo�kWL.QCUWOPJNGN`WIKIVQji%U6�\XjoBO�oB�²LKGHF%U�kWoBO£QCUWm�LVkWQjF�JHoBOkWL\m�LVm�oBGNQjF=�WGNoBS%GHF%mnF�AW¡O JHL\§W`WO�J F%m=§�Qj�VU�LVO J � IVoBU�LVIKJHF%kWo�F%X�m=`WX]JHQj��XjQjIVF%kWoBG}��F%GNF���GNo"°BLKLVG`WUWF�LKU JNGHF%kWF�kWLKONkWL\m�LVm�oBGNQjF6�WGNo%SBGHF%mnF�A
^w`�ONLVOTk�L�k�F�JNoBO��$��UgJHLKGNIVo%UWLVI�J F%Ul°�F%GNQCoBO}LVXjLKmnLKUgJHoBO}J F%XCLVO}IVoBm�o6LKX�D.xyuZ�tSBLVUWLKGHF%k�oBGwkWL�kWQjGPLVI �IKQjoBUWLKO�kWL[k�F�JHo%O����WGNoBS%GHF%mnF����¤LVGPQC���KGNQjIKoBOw�lm�LVm�oBGPQpF6k�F)JHoWA

� ��oBO[§W`WOPLVO6D.^ �¨�f^¦JNGHF%UWOP�²o%GPJ F�U XCoBO¯oB�¤LVGNF%UWkWoBO D `WL�ONoBU XjLKMjkWo%OfkWL�mnLKmnoBGPQpF�kWF�JHoWA¡OPJNoBOw§�`WONLKOw�¤LVGNm�QCJNLVU�XpF¯§�OWO�D `WLVk�F=OPQjm=`�XCJ � UWLRF¯kWLvkWoBO}oB�¤LVGHF�UWkWoBO}LVUn`WU�m�QjOPmno[IVQCIVXCokWL[QCUWOPJNGN`WIKIVQji%U2�Wo�`WU�F���F%XjF%§WGHF=k�oB§WXjL¯LKU�`�U�m�QjOPmno�IKQjIVXCoWA
� ¡X�§W`WOa¡y^EJNGHF%U�ON�¤oBGPJHF\XCoBOk�F�JNoBOy��F%GHF¯OPLVG}LVONIKGNQ]JHoBOyLVU�m�LVm�oBGNQjF��%�¤LVGPmnQ]JHQjLKUWkWofXCLVI�JH`WGNF%O�lLKONIKGNQCJN`WGHF�Ov�WF%GHF�QjU�OPJHGP`WIVIKQjoBU�LVO�LVU���F%GNF%XjLKXjoWA

�VUW�)XZY[��\ b
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C: bus de datos CB
D: bus de datos DB
E: bus de datos EB
P: bus de programa PB

: Control de signoSign ctr

Generador de direcciones
de dato (DAGEN)

Generador de direcciones
de programa (PAGEN)

ARAU0,  ARAU1
AR0−AR7, ARP,
BK,  DP, SP

PD, IPTR, RC
BRC, RSA, REA

PB

PAB

EB

EAB

DB

DAB

CB

CAB

de control
Interfaz del sistema

periféricos

externa
memoria
Interfaz a

a

COMP

SAT Round

A B

MUXMUX

Sign ctrSign ctr Sign ctr Sign ctr

X

T D
A

P C D

MULT (17x17)

Fraccional

SUMADOR

(40)

Zero 

T C

Sign ctr

ALU (40)

TRN

MUX
A B

B

S

A: Acumulador A
B: Acumulador B

MSW / LSW
 Selector

D

EXP encoder

Reg.  T

MUX

A B 0

M U

SDA B

E

TC

Registro  de
corrimiento

A (40) B (40)

M: unidad MAC
T: Registro T
U: ALU
S: Registro de corrimiento

A C

D
A B

Interfaz 

�£QjSB`�GHF�@BA]@(�W��GWD `WQCJNLVI�JH`WGNF�k�LZXCoBOT�¯��xO Cv�{��bgc��gDTr���¢�� Cv�0��bgc%�gDTr)��¢ ¢�A

�VUW�)XZY[��\ �
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��F	m�LVm�oBGNQjF±kWLVX\DTr)��¢ LVO J � oBGNSgF�UWQjhVF%k�F±LVU JHGPLVO�LVOP��F%IVQCoBO��v¥%� N ���WF%XpF%§�GHF%Ol��F�GHF	mnLKmno%GNQpF�WGNo%SBGHF%mnF���¥%� N ����F%XjF%§WGNF%O=��F%GNF¨k�F�JHo%O=�E¥%� N ����F%XjF%§WGNF%O=��F%GNF¨�W`WLVG JHoBO�� �Be=� LKOPJNoBO�LVON�WF%IVQCoBO�kWLmnLKmno%GNQpF{OPL���`WLVkWLKU ONLKXjLVIKIVQCoBU�F%G��¤oBGnm�LVk�Qjo+kWL0XjF%O�ONL ��F%XjLKO���xa�¤�.�%�f� L0��� � GPLVON�¤LVI�JHQ]°%F�mnLKU JNLz��WQCUWLVOvL�¢$JNLVGNU�oBO ~ A��'Fnm�LVm�oBGPQpF=�W`WLKkWL6OPLVG�kWLVX�JHQC�²on���¯��o��Te[� �9XpF�mnLKmno%GNQpF����¯���W`WLVk�L6ONLKG�t�f���¯� z�kWL�ONQjm��WXCL�F%IVIKLVOPo��¤oBG¯IVQCIVXColkWL�m � D `WQCU�Fg~v�¨�����v�f� z�kWL�kWoB§WXCL�F%IVIKLVOPo��¤oBG¯IVQCIVXColkWLm � D$`�QjU�Fg~ A9¡U¨LVX�IV`�F%k�GNo{@BA]@6OPL=m=`WLKOPJNGHF�XjFnkWQCOPJHGPQj§W`�IVQji%U�kWLKX£mnF%��F�kWL6m�LVm�oBGNQjF���F%GHFnXjoBO��¯��xO
Cv�{��bgc��gDTr�� cB�%DTr��gb�A

5�!<;.=9�)��(¨1\��= �¤�&( ; ( 5�!E; =¤�)��( -�(t� =
e M¯����� @ �B�B�%� � � �%�g� � � ��LVONLKGP°�F%kWo �B�B�B� � � �B�gr � � �vLKSBQjO JHGNo%Ov�0F%�¤LRF%kWo%O�B�Bª%� � � c%� � � � �T�f���¯� �B�B¥B� � � �B�g� � � �����v�f���UgJHLKGNU�Fe M¯�����¦� �B�B�%� � � c%� � � � ¡£¢$JHLVGPU�F �B�BªB� � � cB� � � � �����v�f����UgJHLKGNU�Fc%ªB�%� � � ¡�� � � � ¡£¢$JHLVGPU�F c%ªB�B� ��0x}��m�I �¯� � �B�%� � � � � � � � ��LVONLKGP°�F%kWo

� ªB�%� � � � �� � � �Te[����U JNLVGPU�F
� � ª%� � � � � � � � MyLVI�JHoBGPLVOvkWL��UgJHLKGNGN`��²IKQjiBU ¡ ¢$JNLVGNUWF�0x}��m�I �=@ � �B�%� � � � �� � � ¡£¢$JHLVGPUWo
� � ª%� � � � � � � � MyLVI�JHoBGPLVOvkWL��UgJHLKGNGN`��²IKQjiBU � � � � �

Dw`�F%kWGPo�@%AC@(���0F%��F�kWL[mnLKmno%GNQpFZkWL[XjoBO��¯�tx DTr�� c=��DTr��gbtA

��Ff��F%m�QjXCQpFvkWLVX9�¯�txEDTr���¢�IKoBUgJHQjLKUWLvF%X�m�LVUWoBOy`WUWF[m�LVm�oBGPQpF¯�Te[� kWL�c N � ��F%XpF�§WGHF%O£m�F%�¤LRF�k�FLVU�XpF=kWQCGNLKIVIVQCiBU � ªB�B� ��F�� � � � � D `WL[ONL\kWQjO JHGPQj§W`��%L��
uvU��WGNo%SBGHF%mnF¯§²o$o%JNXjogF%k�LVG�D `WL�XCLK°�F%UgJ F\kWLVOPkWL���`WLVG JHo=OPLVGNQCL%� m�LVm�oBGNQjF[L ¢$JHLVGPU�F��$�W`WLKGPJHo%Ow� �Beo�QjUgJHLKGP��F%IKL¯kWL �WoBO JRA
uvU�F�JHF%§WXjF=kWL[XpF���LK�"!+kWLZcBr%¥=°�F%XCoBGNLKO\z�Xjo$IRF�XjQjkWF%kWLVO ��D.�B� � ��D � � �9~�A
uvU�F�JHF%§WXjF=kWL[XpF���LK�l� kWLZcBr%¥6°�F%XCoBGNLKO\z�XCotIVF%XjQCk�F%kWLKO � �f�%� � � � � � �9~ A
uvU�F�JHF%§WXpFlkWL�XpFl��`WUWIKQjiBU ONLKUWo0k�L�cBr�¥�°�F%XCoBGNLKO\�WF%GHF�GNLVF%XjQChRF%G¯XjF � �VC z�Xjo$IRF%XCQjk�F%k�LVO � ¡y�B� �
� ¡�� � �9~�A

�VUW�)XZY[��\ r



���������
	����	���������������������� ��!"�$#%�&����')(�*,+�-.')(�*,+/+0��-1�324#%�5��/��76�89���

uvU�F{J F%§WXjF0kWL�°%LVIKJNoBGNLKO�kWLlQjUgJHLKGNGP`W�²IKQjiBU��£LVXa°BLVI�JHoBG�kWLlGPLVOPLKJ�LVO J � mnF%�²LVF%kWo{LKUEXjo$IRF%XCQjk�F%k
� �£ªB� �2A
c%¥�GNLKSBQjO JHGNo%OZmnF%�¤LRF%kWo%OZkWL�F%IVIKLVOPo{LVU±`�U±IVQCIVXjo z|�%�B�B� � F0�B�t@"¡ �9~�A���LKU JNGNo¨kWL��VO JHoBO6LVOPJ � UXCoBO�GPLVSBQCOPJNGNoBOvkWL6LKOPJHF%kWo��EC��t�2�EC¯@Z�0x}�{�<C¯A2�'F%O�JHGNLKO���F�GPJHLKO�kWLZXjoBO�F%IK`Wm=`WXjF%kWoBGPLVOv�¦��^JHF%m=§WQC�VU�ONoBU�GNLKSBQjO JHGPoBOTm�F��²LVF%kWoBO\z�� ?���� �Z�W���y�9^ ?���^ ���l^.��~
��LVSBQCOPJNGNoBOTkWL[IKoBUgJHGNo%X2�lk�F�JNoBO�kWL[�²LKGNQC���KGNQCIVoBO[z��B�gc%� ��F��B�Br � �9~ A

��X}mnoBm�LVUgJNo0kWLKXwGNLKONL�J�XpF0m�LVm�oBGPQpF��v�f� � ���v�f� �±�$�f���¯� UWo{LKOPJ � U	kWQjOP�²o%UWQj§WXCLVO\LVU	LKXLVOP��F%IVQCo�kWL[�WGNoBS%GHF%mnF�At��F�m�LVm�oBGNQjF=���¯��W`WLKkWLZk�QjGNLKIVIKQjoBU�F�GNONL¯LKU�LKX2LVOP��F%IKQjo�kWL[�WGNo%SBGHF%mnF=ONQ�OPL�²o%UWL¯LVU�� `WU�o��¯LKX�§WQCJ�e M¯���¦k�LVX'GNLKSBQjO JHGNo�x}�{�<C �
�tQ'e M¯�����¦����XpF=m�LVm�oBGNQjF=���¯��LVO�m�F��²LVF%k�F�ONiBXCo�LVU�LVX�LKON��F%IKQjo�kWL[k�F�JNoWA�tQ'e M¯����� @B��XpF=m�LVm�oBGNQjF=���¯��LVO�m�F��²LVF%k�F�LVU�F%m=§¤oBOTLVOP��F%IKQjoW�WkWF�JHo��l�WGPoBSBGNF%m�FtA

� � �9(�®����g(�#g���¤®�*'!¨,�( ; !<;.=9�)��( � � 5 !$® ��,5=�����!<:
��F�m�LVm�oBGNQjF=�Te[��LVOPJ � OP`W§¤kWQC°$Qjk�Qjk�F6�lo%GNSgF%U�QjhRF�k�F=LVU�§WXjo<D `WLVOT�WF%GHF�m�L�APoBGNF%GTLVX�kWLKONLKmn�¤L��Wo�A¡OPJ F�oBGNSBF%UWQjhVF%IVQCiBU+kWL�XjFlmnLKmnoBGPQpFl�¤LVGNm�QCJNL�XpFl§�OWO�D$`�LVk�F{kWLn`WU�F�QjUWO JHGN`�IVIVQCiBU kWL�`WU §WXjo<D `WL�kWLmnLKmno%GNQpF��Te[� ONQCU	OHF%IKGNQ] �IRF%G6LVXTF%IKIVLKONo+kWL�k�F)JHoBO D `WLl�WGPo"°tQCLVUWLKUEkWL�o%JNGNo¨§WXCoED `WLnkWQC��LKGNLVUgJNLlkWLmnLKmno%GNQpFZ�Te[� A9x�o%GvLGAPLVm��WXjo �

LKU0LVX��¯�tx DTr)�W@ZXjF�m�LVm�oBGPQpF��Te[��LVOPJ � mnF%�²LVF%k�F�LVU�XpF%O�kWQCGNLKIVIVQCoBUWLKO��B�%�B� � � � � � � ����OPLkWQ]°$QjkWL¯LKU�§WXCoED `WLKO�kWL[� N_��F�XpF%§WGNF%OV�
LKU XCoBO¯�¯��xOZDTr�� c��¨DTr��gblXpF�m�LVm�oBGNQjF��Te[� LVO J � m�F��²LVF%k�F�LKU XjF%OfkWQCGNLVIKIVQCoBUWLVO � � � � � �
� � � � �l�lONi%Xjo=JHQCLVUWL[LKONL[§WXjo<D `WL OWUWQCIVo�kWLZc�N_�WF%XpF%§�GHF%OK�
LKU XCoBOn�¯��xO�DTr�� rB�BDTr)�g¥ OP` m�LVm�oBGPQpF �Te[� LVO J � mnF%�²LVF%k�F LKU XpF%OnkWQjGPLVIKIVQjo%UWLVO��B�B�B� � �
� � � � �l�lONL[kWQ]°$QjkWL¯LKU�§WXCoED `WL¯k�L\�>N_��F%XjF%§WGNF%O.�
LKU�LVXt�¯��x DTr��gªvON`�m�LVm�oBGNQjFv�.e\� LVO J � mnF%�¤LRF%k�FvLVU=XjF%O�kWQjGPLVIVIKQjoBU�LVO � � � � � � � � � � �¯IVoBm�o§WXCoED `WL OWU�QjIVo�kWLZc�N¦��F%XjF%§WGHF�OVA

� � �9(�®����g(�#g���¤®�*'!¨,�( 5�!<;.=9�)��( �l�l5 �|®¤�"! ��®'(
��F ��
���.1���,��	��
 LVOPJ � ON`W§¤kWQC°$QCkWQjk�F[��o%GNSgF%U�QjhRF�k�FZLKU�§�Xjo<D$`�LVO.��F�GHF6m�L�APoBGNF%G}LVX2kWLKONLKmn�¤L��Wo��LVO J F�oBGNSBF%UWQjhVF%IVQCiBU��¤LVGPmnQ]JHL�XjF=§�OWO�D$`�LVk�F�kWL¯kWoBOToB�¤LVGNF%UWkWo%OTkWL[`WU�§WXjo<D `WL¯kWL¯m�LVm�oBGNQjF6�T�f���¯��lXpF=LKONIKGNQCJN`WGHF�LKU�o%JNGNo�§WXCoED `WL\�T�f���¯��LVU�LVX�m�QjOPmno�IKQjIVXCo�kWL[QjUWO JHGP`WIVIKQjiBU2A

�VUW�)XZY[��\ ¥
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¡UlLVX��¯��x DTr��W@�� ���
���.1���,���� ��� 
 LKOPJ � m�F��²LVF%k�F6LKU�XpF%OakWQjGPLVIKIVQjo%UWLVOw�B�B�B� � � @"b � � ���OPLZkWQ]°$QjkWL¯LKU�IKQjUWIKo�§�Xjo<D$`�LVO�kWL�@ N_�WF%XpF%§�GHF%OK�
LKUlXjoBOa�¯��xO�DTr��gc[��DTr��gbZXjFZm�LVm�oBGNQjF[�����v�f�qLVO J � mnF%�¤LRF%k�F\LVU�XjF%O}kWQjGPLVIVIKQjoBU�LVO.�%�B�B� � �cB� � � �l�lIVo%U�IKQjUWIKo�§�Xjo<D$`�LVO�kWLZc�N_�WF%XpF%§�GHF%O
LKU�Xjo%Oa�f��xOTDTr�� r¯�nDTr��g¥[ON`nmnLKmnoBGPQpF¯�T�f���¯� LVOPJ � mnF%�¤LRF%k�F¯LKU�XpF�O}k�QjGNLKIVIKQjoBUWLKOw�%�B�B� � �@&� � � �l�lONL[kWQ]°$QjkWL¯LKU�`WU�§WXCoED `WL¯kWLZc�N¦��F%XjF%§WGHF�O
LKU LVXy�f��x DTr��gª�ON` mnLKmnoBGPQpF��T���v�f� LVO J � m�F%�¤LRF�k�FlLVU XpF%O[kWQCGNLVIKIVQCoBUWLVO\�B�%�B� � �H@ � � � �IKoBU�IV`�F�JNGNo�§WXCoED `WLKOTkWL\c�N_�WF%XpF%§�GHF%OK�WF%kWLKm � O.LVX�DTr��Bª6JHQjLKUWL¯m�LVm�oBGNQjF=�t���v�f��LKU{c��B�B� � �� � � � ��kWQC°$QCkWQjk�FZLVU�JHGNLKO�§�Xjo<D$`�LVO�ª>N¦��F%XpF�§WGHF%OKA

x£F%GNF�JNotkWF�XjF=��F%mnQCXjQjF6DTr��)¢�LVU�XpF=� � SBQjU�F�IKLVGNon�B�B�%� � � �%�g� � �+z��T�f���¯�{~ �¤OPL[LVUWIK`WLVUgJHGNF%U �
LKU�XCotIVF%XjQCk�F%kWLKOT�B�B�B� � � @ � �lXjoBO�c�¥�GPLVSBQCOPJNGNoBO�mnF%�²LVF%kWoBOTk�LVX�D.xyuYz�IV`WF%kWGNo�@BAscB~�A
LKU�XCotIVF%XjQCk�F%kWLKOT�B�gc%� � � r � �lXjoBO.GPLVSBQCOPJNGNoBO�mnF%�²LVF%kWoBOTk�L\�¤LVGPQC���KGNQjIKoBOVA
LKU Xjo$IRF%XCQjk�F%k�LVO��B�B¥%� � � � � � �WF%GHF±F�XjmnF%IVLKU�F%m�QjLVUgJNo k�L�°�F%GNQjF%§WXCLVO"D$`�L{FR�$`Wk�F%U©F LK°$QCJHF%G�XjF��GNF%SBm�LVUgJ F%IKQjiBUlk�L\§�Xjo<D$`�LVO�XpF%GPSBoBO.k�L\m�LVm�oBGPQpF=���¯� z|�fx
�¯�g~ A

��������� � � 	 �����
�	�	� 	�
 ����� ���� ��� � ��
 �����������

¡yU LVOPJHF{`WUWQCk�F%k LKO=kWoBU�kWL�ONL�GNLRF�XjQjhVF%U XpF�mnFR�BoBGZIRF%UgJNQjk�F%k kWL�I � XjIK`WXjoBO D `WL�GPLRF%XCQjhRF�LVXa�¯��x��LVO J F�`WUWQjkWF%k�LVOPJ � IKoBm��W`WLVO J F�kWL[XpF�OTONQjS%`WQjLKU JNLVO���F%G JHLKO��
�'F�`WUWQjkWF%k�F%GNQ]JHm��KJHQCIVo=XCiBSBQCIRFlz��f�'uf~.kWL[�g��§WQ]JHOVA
��o%OwF%IK`Wm=`WXjF%kWoBGPLVOvz��©��^.~k�Lv�B�[§�QCJHOK�g�VO JHoBOaF%XjmnF%IKLVU�F%U�XjF¯OHF%XCQjk�FfkWLvXpF¯����u o[kWLKX¤§�Xjo<D$`�Lm=`�XCJHQC�WXjQCIRF%k�oBG ��OP`WmnF%kWoBGKA�D.F�k�F�F%IV`Wm6`WXpF%k�oBG.LVO J � kWQC°$QCkWQjkWo�LKU�JNGNLKOv�WF%GPJNLVO��

� ^wQ]JHOTkWL[SB`WF%GNk�F�z�§WQCJNO�bB� � bBct��� ?�o�^ ?\~�A
� ^wQ]JHOT��F�GPJHL\F%X]J F�z�§WQCJNO�b�@ � @R¥���� � o�^ ��~�A
� ^wQ]JHOT��F�GPJHL[§�F ANF�z�§WQCJNO¯@&r �����W�f� o�^w��~ A

��LVSBQCOPJNGNol��F%GNF�IVo%GNGNQCmnQCLVUgJHo%O�kWL�� � b�@=§�QCJHOfF�XpF�QCh3D `WQjLKGNk�F+z��[~��{k�L�� � @"¥�§WQCJNO¯F�XpFnkWLVGPLVI ��Fz � ~�A�¡OPJNL�GPLVSBQCOPJHGPo AP`�U JNo0IKoBU±LVXyIKotkWQ] �IRF�kWoBG[kWL�L ¢t�²oBU�LVUgJHLnUWoBGNmnF%XCQjhRF�U LKX}F%IV`Wm6`WXpF%k�oBG[LVU`WU�IVQCIVXCo�kWL[QjUWO JHGN`�IVIVQCiBU2A

�VUW�)XZY[��\ �
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-����&!$#g#g���²® � = ; ���&! -l!E:V#B����¬y#g���²®
� � �0� ��LVSBQCOPJHGPo�kWL[m � OPIRF%GNF=kWL\QjUgJHLKGNGN`��²IKQjiBU@ � � � ��LVSBQCOPJHGPo�kWL[§�F%UWkWLKGHF%O�kWL[QCU JNLVGPGN`W�¤IVQCiBUc � r � ��LVONLKGP°�F%kWo¥ �EC�� ��LVSBQCOPJHGPo�kWL[LVOPJHF%kWon�� �EC¯@ ��LVSBQCOPJHGPo�kWL[LVOPJHF%kWo�@ª �f� �TIV`�m=`WXpF�kWoBGT� ��F%G JHL¯§�F�ANF�z�§�QCJHO¯@"r � �g~� � � �TIV`�m=`WXpF�kWoBGT� ��F%G JHL[F%X]J F�z�§�QCJHO�bt@ � @"¥B~� � ? �TIV`�m=`WXpF�kWoBGT� §WQCJNOTkWL[SB`�F%GPk�F�z�§WQ]JHO�bB� � bgcB~^ ^.� �TIV`�m=`WXpF�kWoBG�^©��F%GPJNL¯§�F�ANF�z�§WQ]JHO¯@&r � �g~D ^ � �TIV`�m=`WXpF�kWoBG�^©��F%GPJNL[F%XCJHF�z�§WQ]JHO�b�@ � @"¥g~� ^ ? �TIV`�m=`WXpF�kWoBG�^©§WQCJNOTkWL[SB`�F%GPk�F�z�§WQ]JHO�bB� ��bgcB~¡ C ��LVSBQCOPJHGPo�JHLVm��¤oBGHF%X
� C�� � ��LVSBQCOPJHGPo�kWL¯JHGHF�UWONQCIVQji%U@"� �f�v� ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%Gw�@B@ �f�[@ ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%G�@@&c �f��c ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%G.c@"b �f�vb ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%Gwb@R� �f��� ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%Ga�@&r �f��r ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%G.r@"¥ �f�v¥ ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%Gw¥@&� �f��� ��LVSBQCOPJHGPo�F%`t¢tQjXCQpF%G.�@"ª ��x ����`WUgJ F%kWo%Gvk�L\��QjXpF@"� ^ N ��LVSBQCOPJHGPo�kWLVX2JHF%m�F �Wo�kWLVX�§�`�P�LKG�IVQjGPIV`WXjF%G@R� ^.�TD DwoBUgJ F�kWoBG�kWL[GNLK�²L�JHQjIKQjiBUlk�L\§�Xjo<D$`�L@"^ ���t� ��QCGNLVIKIVQCiBU�QjUWQCIVQpF�X²kWL[GPLV�¤LKJHQCIVQCiBU�kWL[§WXjo<D `WL@&D ��¡� ��QCGNLVIKIVQCiBUl �U�F%X�kWL[GPLV�¤LKJHQCIVQCiBUlkWL[§WXjo<D `WL@"� xa�0�EC ��LVSBQCOPJHGPo�kWL[LVOPJHF%kWoW���WF%GHF�m�otkWo%OTkWLVX��WGPotIKLVONF%kWoBG@"¡ B¯x}D ��LVSBQCOPJHGPo�kWL[L�¢$JHLKUWONQCiBU�k�LVX�IVo%U JHF%kWoBG�kWL[�WGPoBSBGNF%m�FONi%Xjo�LVU�LVX�DTr��Bª@"¡ � @ � � ��LVONLKGP°�F%kWo

Dw`�F%k�GNo�@BAdc#���vLKSBQjO JHGPoBOTm�F��²LVF%kWoBOTkWLKX'�¯��x©DTr��)¢�A

�VUW�)XZY[��\ ª
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��`�XCJHQC�WXjQCIRF%k�oBGwkWL�@&�"¢�@"��§�QCJHOTLKU�IKoBm��WXjLKmnLKU JNo�F�k�oBOVA
�t`�m�F%k�oBGTkWL[�g��§WQCJNOVA
uvUWQjk�F�k�k�L\IKoBm���F%GHF�IVQji%U2��OPLVXjLKIVIKQjiBU���F%XCm�F%IKLVU�F�mnQCLVUgJHo�z|DT�W��u�~�A
uvUWQjk�F�k�S%LVUWLKGHF%kWo%GHF�kWL[kWQjGPLVIVIKQjiBU�kWL[k�F)JHoBOKA
uvUWQjk�F�k�S%LVUWLKGHF%kWo%GHF�kWL[kWQjGPLVIVIKQjiBU�kWL[�WGPoBSBGNF%m�FtA
��LVSBQCOPJNGNoBOTkWL[LKOPJ F�kWo���IVoBUgJHGPoBX A

��������� � � � ������� ��� � ��
�� 	�
 � ��	 ��


xQjU�LVO'kWL�WGPoB�²i%ONQCJNoTSBLVU�LVGHF�X9z �%^a� e kWLLKU JNGHF%kWFT��B ��kWLyOHF�XjQjkWFg~¤��F�GHF.mnF%UWL�APoTk�LkWQjOP�²oBOPQCJNQC°Bo%OL ¢tJNLVGPUWoBOVA
?¯LVUWLKGHF%k�oBG�kWL[LVOPJHF%kWoBO�kWL[LKON�¤LVGHF��²o%GTONo%� JGFwF%GNL�A
^.F�UWIVo�kWL[O�F�Q]JHI �WLKO�XCiBSBQjIKoBO.�WGPoBSBGNF%m�F�§WXjLKOVA
��UgJHLKGP��F%h¨k�L¨�W`WLVG JHo � `W�VOP�²LKk z���x� ~nkWL+ª±§�QCJHO���F%GHF�XjLVXCoBO"D$`�L¨�WGNo"°BLKL+`WU�F±QjUgJNLVGP��F�h¨F±`WU�WGPotIKLVONF%kWoBG � `W�VOP�²LKk2A
C�LVm��²o%GNQjhVF%kWoBGT�¤oBG���F�GNk�FwF%GNL[kWL�@"¥�§WQ]JHOTIKoBU�IK`�F�JNGNo�§WQCJNO��WGNLKLVONIVF%XpF�kWoBGNLKOVA
?¯LVUWLKGHF%k�oBG�kWL[GNLVXCo A D$`�L\IKoBUWOPQjOPJNL[kWL[`WU�o%ONIVQCXpF%k�oBG.QjUgJNLVGNU�o���`WU�IKQjGPIV`WQ]JHo�xy�'�yA
x`WLKGPJHo%O�OPLVGNQCL����W`�LVGPJNo�OPLVGNQjF%X2OPMjUWIKGNoBUWo����W`WLVG JHo�ONLKGNQpF�X�§W`�P²LVGNLVF%kWo����W`WLKGPJHo"C��¯� z�kWLK�²LKUWkWLkWL[XjF�°%LVGPONQji%U �|¢ �fkWLVX�DTr)��¢W~�A

�������	� � 
 � ����
 ����� � � � � ������	 �
��� � 	�
 �

�toBU¨XpF�Ov��oBGPm�F�O�kWL6JNGHF%U�OP��LVGPQjG�XjoBO�oB�²LKGHF%U�kWoBOf��F�GHF�XCLVIKJN`WGHFt��F%XCm�F�IVLVUWF%mnQCLVUgJHo���oB�²LKGHF%IKQjiBU0LVULVX��f��x�A
��UWm�LVk�QpF�JNo �W`WU�F�IKoBUWOPJHF%UgJHL[°$QjLVU�L\LKU�LKX�IVi$kWQjS%o�kWL[QjUWO JHGN`�IVIVQCiBU2A
��§WONoBXC`�JHo ��XpF=QjU�OPJHGP`WIVIKQjiBU�IKotkWQ] �IRF�`WUWF�k�QjGNLKIVIKQjiBUl �ANF�A
��L��TIV`�m=`WXpF�kWoBG���`tJHQjXCQjhVF�LVX}F%IK`Wm=`WXjF%kWoBG¯� ��F%G JHL�§�F�ANF z�����~¯�WF%GHF�F%IKIVLVONF%G\`WU�F�Xjo$IRF%XCQjk�F%kLKU�m�LVm�oBGNQjF6�WGPoBSBGHF�m�F=IKoBmno�k�F)JHoWA

�VUW�)XZY[��\ �
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��QCGNLKIKJHo �$OPQjm�QjXjF%GF%X²DTr&¢²�$kWQC°$Qjk�LvXjF\m�LVm�oBGPQpF¯k�F�JNo6LVUn� � SBQCU�F%O}F%�W`�U JHF%k�F%Oa�²o%GaLKX²F��W`WUgJ F%k�oBGkWL[� � SBQjU�F�z��fx}~To�LKX'F%�W`WUgJ F�kWoBG�kWL[�WQjXjFlz �txa~ A
��QCGNLKIVIVQCoBU�F%m�QjLKUgJHo¯QjU�kWQjGPLVIKJNo �)ONQjm�QjXjF%G�F%X9DTr&¢²�B`�JNQjXCQjhRF�GNLVS%QjOPJNGNoBO£�f��Q��=kWo%O}`�UWQjk�F�kWLVO���v��u\A¡U�XjF���F%m�QjXjQjFfDTr��)¢��nDTr���¢ ¢�UWo[LVO}UWLKIVLVONF%GNQCoZLKX�GNLKSBQjO JHGNo\F%��`WUgJ F%kWo%G}k�L�GPLVSBQCOPJHGPoBOyF%`t¢tQCXjQpF�GNLVOz��f�vxa~ ���BF D$`�LlLVXw���vQ}IVo%GNGNLKON�¤oBUWkWQCLVUgJHLlIKoBU	m�otkWQ] �IRF�kWoBG\ONL�`�JNQjXCQjhRF�kWQCGNLVI�J F%m�LVUgJNL�LVUEXjFQCUWOPJNGN`WIKIVQji%U2A
��LVSBQCOPJNGNoBOTmnF%�¤LRF%kWo%OVA
��L\OPJHF%I�� �¤F%SBGNLKSgF=o�GNLVm6`WLK°%LZk�F)JHoBOTkWLKX�ONQCOPJHLKm�F�kWL[O J F%I��9A

����� � �  � 2 /��  �� ��(32 &."5 76	�4(�
�"� % (3-��
��F��¤otk�LVm�oBOTkWQC°$QCkWQjG.LKU�XjF%O.OPQjSB`WQCLVUgJHLKO�`WUWQjkWF%kWLVO �

uvUWQjk�F�k���GNQ]JHm��KJHQCIRF���iBSBQCIRF�z��f�'uf~
��LVSBQCOPJNGNo�kWL[IVoBGPGNQCmnQCLVUgJHo
uvUWQjk�F�k0��`WXCJNQj�WXCQjIRF�kWoBG �%�t`WmnF%kWoBG�z ���vDT~
Dwo$kWQC WIRF%kWo%GTkWL\¡ ¢t�¤oBUWLKU JNL
uvUWQjk�F�k�k�L\IKoBm���F%GHF�IVQji%U2��OPLVXjLKIVIKQjiBU���F%XCm�F%IKLVU�F�mnQCLVUgJHo

��� � ����� � � � 	���� ����� ��� 
�� � 
 ������� �������������������

��F�`WUWQjkWF%k	�f�'u L���LVIKJWO�F¨oB�¤LVGHF�IVQjo%UWLVO6F%GNQ]JHm��KJHQCIRF%O[�±XCiBSBQCIRF%OZF{�g�0§WQ]JHO=IVF%ONQaONQCLVm��WGNL�LKU	`WUIVQCIVXjo�k�L\QCUWOPJNGN`WIKIVQCiBU2�WLKX�GNLVOP`WXCJHF%kWo�kWL[XpF�OToB�²LKGHF%IKQjoBU�LVOTONL\LVOPIVGPQj§¤L¯LVU�XjoBO�F%IK`Wm=`WXjF%kWoBGPLVOT� o�^�A
¡yUlXjF\ �S%`WGHF�@BAscZOPLfoB§WOPLVGP°�F D `WL¯XjFZ`WUWQCk�F%k����'u JHQCLVUWL�kWoBO.oB�¤LVGNF%UWkWo%O.kWLfLKU JNGHF%kWF B�L���IKoBUkWQC��LKGNLKU JNLVOT��`WLKU JNLVO �

LKU JNGHF%kWF%O B �

� ��LKX�GPLVSBQCOPJHGPo6kWL�IVoBGPGNQjm�QjLKUgJHo�z�oB�¤LVGNF%UWkWo=k�L6@"¥6o=bgc\§WQ]JHOakWLfm�LVm�oBGNQjF[o=F%IV`Wm6`WXpF%k�oBGNLKOGPLVON�¤LVI�JHQ]°%F�mnLKU JNL"~ A
� �fF)JHo�kWL\mnLKmnoBGPQpF\kWLVX'§W`WOv�f^�A

�VUW�)XZY[��\ @"�
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: Control de signoSign ctr

A: Acumulador A
B: Acumulador B
M: unidad MAC
T: Registro T
U: ALU
S: Registro de corrimiento

C: bus de datos CB
D: bus de datos DB
E: bus de datos EB
P: bus de programa PB

Sign ctr

A B

U

D

Sign ctr

BA

40

4040

40 40

Y X

Registro de
Corrimiento

OVM
C16
C
OVA/OVB
ZA/ZB
TC

ALU (40)

C

A (40) B (40)

SXM SXM

MAC M

MUX

MUX MUX

S 40

CB15−CB0

DB15−DB0

T

�£QCSB`WGNF�@BAdc#��u�UWQCk�F%k��f�'u�kWLKX'�¯��x Cv�{�tbgc%�gDTr��)¢�A

LKU JNGHF%kWF%O � �
� M}F%XCoBGNLKOTkWL[XjoBO�F�IV`Wm=`�XpF%kWo%GNLVOT��on^�A
� �fF)JHo�kWL\mnLKmnoBGPQpF\kWLVX'§W`WO�D.^�A
� M}F%XCoBG.LKU�LKX�GNLVS%QjOPJNGNo�JHLKmn�¤oBGNF%X4C¯A

DwoBm�oZOPL�oB§WOPLVG °%FZLVU�XjF[ �S%`WGHF�@BAdc$�$k�LV�¤LVUWkWQCLVUWk�o=kWLvXpF%O}QjUWO JHGP`WIVIKQjoBUWLKOV�$XpF[`WUWQCk�F%k����'u mnF%UWQC�W`WXpFXpF%O�§�F�UWkWLVGNF%O�k�L6LVO J F%k�o�kWLZLVUgJHGNF%k�F�e M[� ��D�@"¥��{D�����J F�m=§WQj�KU0F)��LVIKJHFnXjF%O�§�F%UWkWLKGHF%O�kWL6LKOPJHF%kWokWL[OHF%XCQjk�F=D��¤e M��¯�Be M¯^������¯���2^�� CvD�A

�VUW�)XZY[��\ @B@
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��� � ��� � � � �
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 ����� � ��������� ����� 	 
��

¡yX�GPLVSBQCOPJNGNo�kWL[IVoBGPGNQCmnQCLVUgJHo=LKO�`�JHQCXjQjhVF%kWo=�WF%GHF�GNLVF%XjQChRF%GwoB�²LKGHF%IKQjoBU�LVOTJ F%XCLVOTIKoBmno �
xGNLKLVOPIRF%XjF%G.oB�¤LVGNF%UWkWoBOwkWL¯LVUgJHGNF%k�F=kWL�XpFZm�LVm�oBGPQpF[o�`WU�F%IV`�m=`WXpF�kWoBGaF%UgJHLVOTk�LfoB�¤LVGHF�GwLVU�XjF`WU�Qjk�F%k��f�'u\A
¡ ��LVI�JH`�F�G�IKoBGNGPQjm�QjLVUgJNoBOwXCiBSBQjIKoBO.onF%GNQ]JHm��KJNQjIVo%OwkWL[Xjo%O�F%IV`Wm6`WXpF%k�oBGNLKOT�¦o�^�A
�voBGNmnF%XjQChRF%GaLVX'F%IK`Wm=`WXjF%kWoBGw��F%GHF�QCmn�WXCLVm�LVUgJ F�G.oB�¤LVGHF�IVQjo%UWLVOTLKU��W`�U JNo �Wo%J F%UgJNL%A
x�oBOPJ ��LVOPIRF%XjF%m�QjLVUgJNo�k�L\`�U0F%IK`Wm=`WXjF%kWoBG.F%UgJHLVOvkWL\F%XCm�F%IKLVU�F�GNXjoZLVU�mnLKmno%GNQpFtA

¡OPJ F�Ovo%�²LKGHF%IKQjoBUWLKOTkWL[IVoBGPGNQCmnQCLVUgJHo�OPL\o%§WONLKGP°�F%U�LVU�XpF= �SB`WGNFl@BAsbtA

A: Acumulador A

B: Acumulador B

T: Registro T

C: bus de datos CB

D: bus de datos DB

E: bus de datos EBSign ctr

S

MSW / LSW
 Selector

E

Registro  de
corrimiento

ALU

TC

CSSU

SXM

MUX

A 40

1640

16

40

16

DB15−DB0

CB15−CB0

CD
B

EB15−EB0

ASM (4−0) : −16 a 31 bits
T : Intervalo  de −16 a 31 bits

Inmediato: −16 a 15 o  0 a 15 bits

�£QCSB`WGNF�@BAsb����vLKSBQjO JHGPo�kWL[IVoBGPGNQjm�QjLKUgJHo�kWLKX'�¯��x Cv�{�tbgc%�gDTr��)¢�A

�VUW�)XZY[��\ @&c
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��� � ��� � � 	 �����
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 � � 
 ��� ��������� ������� � ����� ���

¡yO J F6`�UWQjk�F�k�IVo%UWOPJHF6kWLf`WU�m=`WXCJNQj�WXCQjIVF%kWoBG�LVUl��F%GNF%XjLKXjo[kWLZ@&�&¢²@&�Z§WQ]JHOaF%IVo%�WXpF%k�o6F6`�U�ON`WmnF%kWo%GkWLVk�QjIRF�kWoW�gXjo D `WLvIVoBUt��oBGNmnF¯XpF¯`WUWQCk�F%k�kWL�m6`WXCJNQj�WXCQjIRF�IVQji%U=F%IK`Wm=`WXjF%IVQCiBU�z ���vDT~kWLv�g�[§WQCJNO�z  �SB`WGNF@BA � ~�A¡X�m=`WX]JHQC�WXjQCIRF%kWo%GZ�W`�LVkWL�LK��LKIKJH`WF%Gnm6`WXCJNQj�WXCQjIRF�IVQjo%UWLVOZONQjS%U�F%k�F%OK� UWo ONQCSBU�F%k�F�O��EOPQjSBUWF%k�Fg��U�oONQCSBU�F%k�F=IKoBU�XpF%OTXCQjm�QCJ F�IVQjo%UWLVO �
¡U±m=`�XCJHQC�WXjQCIRF%IKQjiBU�IVoBU ONQCSBUWoW��IVF%k�F�oB�²LKGHF%U�kWo0kWL�@"¥�§WQCJNO[LVU±m�LVm�oBGNQjF�LVOZF%ON`�mnQCkWo�IVoBm�o`WUWF���F�XpF%§WGNF=kWL�@&�=§WQCJNOTIVoBU�L�¢$JNLVUWOPQjiBU�kWL[ONQjS%UWoWA
¡U�m=`WXCJNQj�WXCQjIVF%IVQCiBU6OPQjU�ONQCSBUWoW��ONL�F%SBGNLKSgFf`WUn�[F%X�§WQCJ.@"¥�z �{��^.~yF¯IVF%k�F[oB�²LKGHF%U�kWo[kWL�LVUgJHGNF%k�Fz�oB�²LKGHF%U�kWoBO�kWL�@&�=§WQCJNO ~ A
¡U�m=`WX]JHQj��XjQjIVF%IVQCiBU�IVoBUlOPQjSBUWog��ONQCUlONQjS%UWoW�$`WUWo�kWL¯Xjo%O.oB�¤LVGHF�UWkWoBOTLKOTkWL¯ONQCSBUWo�L�¢$JNLVUWkWQCkWo��lF%Xo%JNGNo�ONL\XjL[F�SBGNLKSgF=`WU��nF%X�§WQCJ[@"¥�z|�{��^T~ A

��F\OHF%XCQjk�F\kWLVX¤m=`WX]JHQC�WXjQCIRF%kWo%G ONLf��`WLVkWL�IVoBGPGNLVGa`WU�§WQ]JTF\XpFZQCh3D `WQCLVGNkWFZ��F%GNF6IVo%mn�¤LVUWONF%GwLKX²§�QCJakWLONQCSBUWo�L�¢$JHGNF�S%LVUWLKGHF%kWo��¤oBG¯LVXm=`�XCJHQC�WXjQCIRF%k�oBGV�9LVO JHo�ONL�LK��LKIKJ OWF� �ANF%U�kWo�LVX§WQ]J � �TD C LKU �H@ ��LKU LKXGNLKSBQjO JHGNo�k�L\LKOPJHF%kWo��EC¯@BA��F�`WUWQCk�F%k	���vD IKoBUgJHQCLVUWL�F0XpF�OHF%XCQjk�F�`WU±k�LKJHLKIKJNoBG6kWLnIVLKGNoW��`WU±m�otkWo�kWLnGNLVk�oBUWkWLKo0� `WU�FXjiBS%QjIRF\kWL[OHF�JN`WGHF�IVQji%U2AW¡X�GNLKkWoBUWk�LVo�IVoBUWOPQjO JHL¯LVU�ON`�m�F%G��	��
�F�X2GNLKON`WX]J F%kWo�z|���vDT~w��XjQCmn��QpF%G}XjoBO�@"¥§WQCJNOT§�F�APoBOKA
��F���`WLKU JNL6kWL\k�F�JNoBO�kWLVX�m=`WX]JHQC�WXjQCIRF%kWo%G}°$QjLKUWL\ONLVXCLVIKIVQjo%U�F%kWo�LVU�XpF%O�QjU�OPJHGP`WIVIKQjoBU�LVOvIVoBm�onOPL\°%LVULVU�XpF6 �S%`WGHFl@BA �W�WXjF���`�LVUgJHL�B[���W`WLKkWL\ONLVG �

¡X�GNLKSBQjO JHGPo�JNLVm��²o%GHF%X�C¯A
uvU�k�F)JHo�kWL[mnLKmno%GNQpF D$`�L\°$QjLKUWL[�²o%GTLVX�§W`WOv�f^�A
¡X'F%IK`Wm=`WXjF%kWoBGT����F�GPJHL\F%X]J F��t§WQCJNO�bgc �H@"¥�A

x£F%GNF�XpF=��`WLVUgJNL �[� �

�fF)JHoBO�kWL[m�LVm�oBGNQjF6�²o%GTLVX�§W`WO��f^�A
�fF)JHoBO�kWL[m�LVm�oBGNQjF6�²o%GTLVX�§W`WO�D.^�A
ef�¤LVGHF�UWkWo�QjUWm�LVkWQjF�JHo6kWL[mnLKmnoBGPQpF6��GNoBSBGNF%mnF=�²oBGTLKX�§W`WOvxy^�A
¡X'F%IK`Wm=`WXjF%kWoBGT����F�GPJHL\F%X]J F��t§WQCJNO�bgc �H@"¥�A

�VUW�)XZY[��\ @"b
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Reg.  T

MUX

SUMADOR

Zero 

A 0

Sign ctrSign ctr

MUX MUX

SAT

D

CB15−CB0

DB15−DB0

17 17

17

A

XM YM

XA YA
(40)

OVM

OVA/OVB
ZA/ZB

A Acumulador A o B

PB15−DB0

DT P A D CA

MULT (17x17)
B

Round

C: bus de datos CB
D: bus de datos DB
P: bus de programa PB

T: Registro T

B: Acumulador B
A: Acumulador A

40

B 40

Fraccional
FRCT

�£QCSB`WGHF�@%A�� �Wu�UWQCk�F%k���`WX]JHQj��XjQjIVF%kWoBGH�B�t`WmnF%kWo%GakWLKX'�¯��x Cv�0��bgc%�gDTr)��¢²A

¡U0QjU�OPJHGP`WIVIKQjoBU�LVO�D `WLZ`�JHQCXjQChRF%U�F%X'GPLVSBQCOPJHGPoKC IKoBm�on`WUWF�LVUgJHGNF%k�F��9XjF�OPLVSB`WU�k�F�LVUgJNGHF%k�F��W`WLKkWL=ONLKGoB§�JNLVUWQCk�F=kWL\mnLKmnoBGPQpF\k�F�JHo��¤oBGTLVX�§W`�O���^ o�kWLKX'F%IV`Wm6`WXpF%k�oBGT�6A¡UlQjUWO JHGN`�IVIVQCoBUWLKO D `WLf`WONF%U�`WUloB�¤LVGHF�UWkWo=OPQjm��WXjLvkWLfm�LVm�oBGNQjF\kWF�JHoW�t`WUloB�¤LVGNF%UWkWo=LKO�F%XjQCmnLKUgJ F%kWoF%X9m=`WX]JHQj��XjQjIVF%kWoBG£�²oBGaLVX¤§W`WOw�f^��t��LKX²OPLVSB`WU�kWo�oB�¤LVGHF�UWkWo=�W`�LVkWL�°%LVUWQCGwkWLKX²GPLVSBQCOPJNGNo C¯�to6IKoBmnoZ`WU°�F%XjoBGwQjUWm�LVkWQjF�JHo6kWL[mnLKmnoBGPQpF6��GNoBSBGNF%mnF=�²oBG�xy^©o�kWLVX'F%IK`Wm=`WXjF%kWoBGw�6A¡U0QjU�OPJHGP`WIVIKQjoBU�LVO D$`�L6`WONF%U0kWQCGNLKIVIVQCoBU�F%m�QjLKUgJHo�kWoB§WXCL[kWL6oB�¤LVGNF%UWkWo%O�kWL\m�LVm�oBGNQjF=k�F�JHo��¤XCoBO�§W`WOPLVO�f^ ��D.^ XCXjL�°%F�UlXjoBO.kWF�JHoBOvF%X�m=`WXCJNQj�WXCQjIVF%kWoBGKA

�VUW�)XZY[��\ @R�
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��F�`WUWQCk�F%k+kWL�IVoBm���F%GNF%IVQCiBU2�2OPLVXCLVIVIKQjiBU+�+F%XCm�F�IVLVUWF%mnQCLVUgJHo z|DT�W��u�~¯LKOZ`�U�F�`WU�Qjk�F%k+kWLnF%�WXCQ �IRF%IKQjiBU LVOP�²LKIVMC WIRF{kWL ��F%GNkEF.F%GPL�kWLKkWQjIVF%k�F{F0XjF�oB�¤LVGNF%IVQCiBU OP`WmnFg��IVo%mn��F�GHF%IKQjiBU9�)ONLVXCLVIKIVQji%U«z��vDT�W~kWLVX�oB�²LKGHF%k�oBG MfQ]JHLKGN§WQ|A��'F�`WUWQCk�F%k�DT�W��u k�LVX'DTr��)¢lONo%�²oBG J F6°�F%GPQpF%Ow��o%GNmnF%O.kWLKX�F%XjS%oBGNQ]JHm�o M�QCJHLKGN§WQLVU�XpF=QCSB`�F%XjF%IVQCiBUn�lk�LVIVo$kWQ] �IRF%IKQjiBU�kWL[IVF%U�F%X}z  �SB`WGNF�@%AdrB~ A¡X�o%�²LKGHF%kWo%G M�QCJHLKGN§WQ�LKO�LGAPLVIV`tJ F%kWo�LVU0XjF����'uZ�9LVO J Fn��`WU�IVQji%U�IKoBUWONQCOPJNL6LVU0XpF�kWoB§WXCL6F�kWQjIKQjiBU�kWLn@"¥§WQCJNO6LKU JNGNLlkWo%O=oB�¤LVGHF�UWkWoBO�F0bgc�§WQ]JHOV��LVO J F¨F%kWQCIVQCiBU LKO=IVoBm��WXCLKJ F�k�F0LVU	`�U	IVQjIKXjo�kWL�m � D `WQjU�Ft��OPQXpF��f�'u_LKOPJ � IVoBU� WSB`WGHF�k�F���F%GNFnXpF�ON`WmnF�kW`WF%X�  ANF%UWkWo�LKX£§WQ]J¯D�@R¥�LVU¨LKX�GPLVSBQCOPJHGPo�kWLZLVOPJHF%kWo��EC¯@%�XpF%OZ��F%XjF%§WGHF�O6kWLlbBc0§WQCJNO6ONLlIKoBUg°$QjLVG JHLKU LKUEF%GNQ]JHm��KJNQjIRF�OZkWL¨@R¥0§WQCJNOVA£x£F%GNF{L�APLVIK`�J F�G=LVO JHL�JHQC�²o0kWLoB�¤LVGHF�IVQji%UlLVX�DTr���¢�JHQjLKUWL¯QjU�OPJHGP`WIVIKQjoBU�LVO�LVOP�²LKIVQpF�XjLVO D `WL[LVm��WQCLVhRF�U�IKoBU�XpF�XjL�JHGHF�� z�k�L\k�oB§WXjLR~�A

Del Registro  de
corrimiento

MUX

A B

S

MSW / LSW
 Selector

TC

COMP

TRN

C S S U

EB15−EB0

16

�£QjSB`�GHF�@BAsr��9uvUWQjk�F�k0DT����u�kWLVX'�¯�tx Cv�{��bgc%�BDTr���¢²A

��� � �	� � � � ����� ����� ��� �����	��� ��	�� 	�
 �

¡yO[`WUWF�F��WXjQCIRF%IKQjiBU{LKON�¤LVIKMC �IVF�kWL ��F�GNk�FwF%GNL�kWLKkWQjIVF%k�F�FlL�APLKIV`�JHF%G[XpF�QjU�OPJHGP`WIVIKQjiBU+¡ Bfx LVU `WUIVQCIVXjoZkWL¯QjU�OPJHGP`WIVIKQjiBU�A�¡OPJHF�QjUWO JHGN`�IVIVQCiBU�L ¢tJNGHF%L¯LKX�°�F%Xjo%GakWLKX2L�¢t�¤oBUWLKU JNL[kWLVX�F%IV`Wm6`WXpF%k�oBGa��XjL�GPLVO J FotI ��oW� LVOPJNL�°�F%Xjo%GaLKO.F%XCm�F%IKLVU�F�kWo6LKU�LVX¤GNLKSBQjO JHGNo C LVU�IKoBm��WXjLKmnLKU JNo=F6k�oBOwLKU�`WU�QCU JNLVG °%F�Xjo\kWL � ªZF
�¯b�@BA9¡OPJNLZU/OWm�LVGPo�IVo%GNGNLKON�¤oBUWkWLZF�XpF�IRF%UgJHQCk�F%k�kWL\IVoBGPGNQjm�QjLKUgJHoBO\z���FnXjF�QCh3D `WQCLVGNkWF�� �wF�kWLKGNLKI ��Fg~GNL�D$`�LVGNQCkWoBOTLKU�LKX�F%IK`Wm=`WXjF%kWoBGfz��g�=§WQ]JHOH~a��F%GNF=LVXjQCmnQCU�F%GyXjo%O.§WQCJNO.m�LVUWoBOTOPQjSBU�QC �IVF�JHQ]°BoBOwF�L ¢tIVLV�¤IVQCiBUkWLVXt§WQCJ£kWL.OPQjSBUWo���LKOkWLVIKQjGV��D `WL.L�¢$JNGHF%LTLKX�L�¢t�¤oBUWLKU JNL���F%GHF�GNLV��GNLVOPLVUgJ F�GyF%X��vDTD	LVU=��oBGPm�F)JHo�
��m � ¢ �Qjm�o���F%GHF�GNLK�WGNLKONLVUgJHF%GfON`¨mnF%UgJHQCOHF�z�
�� � ~�A¤�'F%O�QCUWOPJNGN`WIKIVQjo%UWLVO�¡�Bfx«� ��e¯��� OPoBU0`tJHQjXCQjhVF%k�F%O���F%GNFIVo$kWQC WIRF%GvLVX�L�¢t�²o%UWLVUgJHL=��UWo%GNmnF%XjQChRF%G�LVX�IVo%U JNLVUWQCkWo�kWLKX F%IK`Wm=`WXjF%kWoBGvLK WIVQjLKUgJHLVm�LVUgJNL%A��'F�QCUWOPJNGN`WI �

�VUW�)XZY[��\ @&r
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IVQCiBU ��e[��� L ¢tJNGHF%L6XpF�m�F%UgJNQjOHF�kWLVX��vDTD�� ��F�IVQjLKUWkWo�XCoBOvIVoBGPGNQjm�QjLKUgJHoBO�kWL�F�IV`WLKGNkWolF�X�L ¢��¤oBUWLKUgJHLF%XjmnF%IKLVU�F%k�o�LVU�LVX�GNLKSBQjO JHGPo C¯A
����� � � � � ��- �4( �4/o"$(3% % /���2  �� /8(32 & �

�'o%Ovm�o$kWoBO�kWL[kWQjGPLVIKIVQjo%U�F%m�QjLVUgJNo�`�JHQCXjQjhVF%kWoBOw�²oBG��KOPJHo%O��¯�txyO�XjL¯k�F�U0`WU�F�SBGNF%U��¤o%JNLVUWIKQpF%XCQjk�F%k��°BLKGNONF�JHQCXjQjkWF%k�F�XpF=`�JNQjXjQChRF%IKQjiBU�kWL[XpF�F%G�D$`�QCJHLKIKJN`WGHF=�lXjF�LGAPLVIK`WIVQCiBU�k�L\XjF%OToB�¤LVGNF%IVQCoBUWLVOKA
����� ����� � 	 � � � ��� 
 �

¡yU�LVO JHL\mno$kWo�`WUWF�IKoBUWOPJHF%UgJHL\LVOP�²LKIVMC WIRF�LVOvLVX�oB�¤LVGNF%UWkWo�kWL[XpF�QCUWOPJNGN`WIKIVQji%U2���lLKOPJ F�IVo%UWOPJHF%UgJHLONLfIKotk�QC �IVF6LVUl`WUlIVF%m��²o=k�LVX�IKitk�QjSBoZkWL¯XpF\QjUWO JHGN`�IVIVQCiBU2Atx£F%GNF=LVO JHL¯m�otkWoZLVX²ONMjm6§²oBXCo�� �WGPLVIVLKkWL\FXpF�IVoBU�OPJ F�U JNL�o�`WU¨OPMjm=§¤oBXCoWA�u�UWF�IVoBU�OPJ F�U JNL=IVo%GPJ Fn�W`WLVk�L=ONLKGfkWL�b��srt��ª�����§WQ]JHOv��`�U�F�IVo%UWOPJHF%UgJHLXpF%GPSgF¯LVO�@"¥\k�L�§WQ]JHOK�$LKOwkWLKIVQCGV�/D `WL�LKU�LVO JHL[OWXCJNQjm�o\IVF%ONoZLVX9IVi$kWQCSBoZk�L�QCUWOPJNGN`WIKIVQji%U��W`WLKkWL�OPLVGakWL�k�oBO��F%XjF%§WGHF�OVA
¡4APLKmn��XjoBO �
�	� 
���������� ���������������! 	"$#&%$'(��#)'+*,�$)��!�+�-�+ $.	/).0���	1("����
�	��� 
�2)3���4��� �657.	/8�9���-�( :.	/).0�	��1("����-.�#(�! 	"$#&%$'(��#)'+*3�;��<	�)=)2�

����� ��� � �?>�
 ��� � 
 �

¡yU+LKOPJHL�m�o$kWo�XpFnQjUWO JHGN`�IVIVQCiBU{IKotkWQ] �IRF�`�U�F�kWQjGPLVIKIVQji%U{ �ANF�LVU¨LKX m�F���F�kWL�m�LVm�oBGNQjF�A¤¡£¢�QCOPJNLVUIV`�F)JHGNo��¤oBONQC§WQjXCQjk�F�kWLVO �
��QCGNLKIVIVQCoBU�F%m�QjLKUgJHo�FlmnLKmnoBGPQpF�k�F)JHo z�kWmnF%k9~ �2kWQCGNLVIKIVQCoBU�Fl`WU+°%F�XjoBG¯LKON�¤LVIVM] �IVo�LVU mnLKmno%GNQpFk�F)JHoWA
��QCGNLKIVIVQCoBU�F%m�QjLKUgJHo�F�m�LVm�oBGNQjF���GNoBSBGNF%mnF6z��Wm�F�k9~��"kWQCGNLKIVIVQCoBU�Fv`WUZ°�F%XCoBG'LVON�¤LVIKMC �IKofLVU6mnLKmno �GPQpF��WGNo%SBGHF%mnF�A
��QCGNLKIVIVQCoBU�F%m�QjLKUgJHo	F ��`WLVG JHoE� �Be=�wkWQCGNLKIVIVQCoBU�F `�U«°%F�XjoBGnLVON�¤LVIKMC �IKoELVU `WU©�W`WLKGPJNoW�w`�JNQjXCQjhRFQCUWOPJNGN`WIKIVQjo%UWLVOvx}e¯�VC�� ��x}e¯�VCA@
B z�X �t~��9`�JNQjXCQjhRF�`WU�°%F�XjoBG���F%GNFnLKON�¤LVIVQ] �IRF�G�`WU�FnkWQjGPLVIVIKQjiBU�LVU{LKX�LKON��F�IVQjonkWL6kWF�JHoWA¤�'F�OPQjUgJ F)¢tQCO
B z�X �t~f`�JHQCXjQChRF�`WU ONMCm=§²o%Xjolo�`WU U/OWm�LVGPo���F�GHF�QjUWkWQCIRF%G¯`�U�F�kWQCGNLKIVIVQCiBU+LVU LVXyLVOP��F%IVQCo�k�Lnk�F �JNoWA¡U LKOPJNL�m�o$kWo{XpF{XCoBUWSBQ]JH`Wk kWL�XpF{��F%XjF%§WGNF0kWL�QjUWO JHGP`WIVIKQjiBU	IKGNLVIKL�LKUE`WU �WF%XpF%§�GHF���LVO JHLkWQCGNLKIVIVQCoBU�F%m�QjLKUgJHo�UWo�ONL\�W`WLKkWL[`�JHQCXjQChRF%GaIVoBU�QjUWO JHGP`WIVIKQjoBUWLKOv��x�C �l��x�C �£A
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uvJHQCXjQChRF�LVXyF�IV`Wm=`�XpF%kWo%G¯�z���F%GPJNL�§�F�ANFg~f��F%GNF�F�IVIVLKOHF%G\`WU�F�Xjo$IRF�XjQjkWF%k¨LVU mnLKmno%GNQpF���GNoBSBGNF%mnFIVoBm�o{k�F)JHoWA�¡ON�¤LVIVM] �IRF�mnLKU JNL�ONL�`�JNQjXCQjhRF�LVU	kWo%O�QjUWO JHGN`�IVIVQCoBUWLKO�� �v¡�f�T� �tm�LVm��LD `WL�JNGHF%U�OP �LKGNL`WU�F=��F�XpF%§WGNF=kWL¯m�LVm�oBGNQjFZ�WGPoBSBGHF�m�F6LKON�¤LVIKQC �IVF%k�F��²o%GTLVX2�vDTD©����F%GPJNLf§�F�ANF�F=`WUWF�XCotIVF%XjQCk�F%knkWLmnLKmno%GNQpFvk�F�JNo\LKON�¤LVIKQC �IVF%k�FZ�¤oBG}�tm�LVm4z�m�LVm�oBGNQjF�k�F�JNo[kWL�ONQjm��WXCLTF%IVIKLVOPo ~£��@ �v�GC�� �tm�LVm���D `WLJHGNF%UWOP WLVGNL�`WU FaoBGNk kWL�m�LVm�oBGNQjFnk�F�JNo�LVON�¤LVIKQC �IVF%k�F��²o%G\�tmnLKmFl`WU�FlXCotIVF%XjQChRF%IKQjiBU�kWL�mnLKmno%GNQpF�WGNo%SBGHF%mnF6LKON�¤LVIVQ] �IRF�k�Fn�¤oBGTLVX��vDTD©�6A
����� ��� � � � � � � ������	 �
��� � 	�
 � ��� � � � 
 �

¡yO JHL�m�otkWolLKO[ONQjm�QjXjF%GvF%X�¯�tx�DTr%���2k�QC°$QjkWL�XjF�mnLKmno%GNQpF�k�F�JNo�LKU+� � SBQCU�F%O[F%�W`�U JHF%k�F%O¯�¤oBG¯LKXF%�W`WUgJHF%kWoBG k�L.� � SBQCU�F�z��fx}~�o¯LVX�F%�W`WUgJ F�kWoBG kWLT��QjXpF6z ��x}~ AB�'FfQjUWO JHGP`WIVIKQjiBU=IKoBUgJHQCLVUWLTLKX�o�P²ONL�Jo¯kWLVO ��WXpF�hRF%m�QjLKU JNo�k�L���§WQ]JHO£k�LwXpF�kWQjGPLVIVIKQjiBUZkWLVXtk�F�JNo¯F�JHGNF%UWO ��LVGNQCGVA%DwoBU=LKOPJHLTm�o$kWo�kWLwkWQjGPLVIVIKQjoBUWF%mnQCLVUgJHoONL[�W`WLKkWLVU0F%IVIKLVONF%GvF�@&c�ª=Xjo$IRF%XCQjk�F%k�LVO.LKU�m�LVm�oBGNQjF=���¯�ONQCU�IVF%m=§WQjF%GT�fx�on��x�A��F�OPLVXjLKIVIKQjiBU�kWL\�fx�on��x�OPL �WF%IVL �
�tQtLVXW§�QCJ k�L.mno$kWo�IVoBm��WQjXjF%IVQCiBU�z D.xy��~£kWLVXtGNLVS%QjOPJNGNo[�<C¯@TLVOIVLKGNoW��ONLTOPLVXjLKIVIKQjoBU�F�LVXWF��W`WUgJ F%k�oBGkWLv� � S%QjU�F[�fx��$LKU�LKOPJHLvIRF�ONo6XjF¯mnLKmnoBGPQpF�kWF�JHo\ONLvkWQC°$QCkWL�LVUlr$@&cf� � SBQCU�F%OkWL\@&c%ª[Xjo$IRF%XCQjk�F�kWLVOIVF%k�Fn`�U�F�A¤u�U�F�kWQjGPLVIKIVQji%U�L���LVIKJNQC°�F�kWLn@R¥�§WQ]JHOvONL[��oBGNmnF�kWL\XjoBOv�n§�QCJHO�kWL\XpF�� � S%QjU�F�IVo%U0Xjo%O��§WQCJNOTkWLVX�o�P�OPLKJRA
�tQ$D.xy� �=@B�"ONLyOPLVXjLKIVIKQjoBU�F.LKXgIVoBUgJNLVUWQCkWo�kWLVXgO J F%I��¯�¤oBQjUgJNLVGyz|��x}~�IKoBm�oTkWQjGPLVIVIKQjiBU[kWLGPLK��LKGNLVU�IVQpFtA¡U�LVO JHL¯IRF�ONo�XpFZkWQjGPLVIVIKQjiBU�LK��LVI�JHQ]°%F=LKOTXpF6OP`WmnF6kWL\��xEm � O.LVX²o�P�OPLKJV�WkWoBUWk�LfLVX'�tx F%��`WUgJ F�F`WUWF[k�QjGNLKIVIKQjiBU�LVU�m�LVm�oBGNQjF��&ONL��W`WLKkWLVUnF%IKIVLVONF%G}F�@&c%ªfXjo$IRF�XjQjkWF%kWLVO'JHo%m�F%U�kWo¯IVoBm�o¯kWQCGNLVIKIVQCiBU§�F�ONL6��x�A
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DB15−DB0

EB15−EB0

DP (9)

SP (16)

CPL 0    EA = DP : offset(IR)
1    EA = SP + offset(IR)

7 LSBs de IR (dma)

DAB(16)  (lectura)

EAB(16) (escritura)
o

CAB(16) (32 bits de lectura)

C: bus de datos CB
D: bus de datos DB
E: bus de datos EB

��QjSB`WGNF�@BA�¥ ����QCGNLVIKIVQCoBU�F%m�QjLKU JNo�kWQjGPLVI�JHo�kWLVX'�f��x Cv�{��bBc%�gDTr���¢²A

����� �	� � � � � � � ������	 �
��� � 	�
 � ��	�� � � � � 
��

¡yO\ONQCmnQCXpF%G�F%Xy�¯��x¦DTr%�t��IV`�F%X%D `WQjLKG\k�QjGNLKIVIKQjiBU kWL�@"¥�§WQCJNO\IKoBUgJHLKUWQjk�F�LVU `WU GPLVSBQCOPJNGNo�F%`t¢tQjXCQpF%G�f��Qfz��f�v� �������%~\�W`WLKkWLlONLKG�F%IKIVLVONF%k�F�A ¡yO JHLlm�otk�o0�¤LVGNm�QCJNL�F%IKIVLKOHF%G=k�oBO=k�F�JNoBO=LKU	`WUEIVQjIKXjo�kWLQjUWO JHGP`WIVIKQjiBU2A���QC��LKGNLKU JNL[F%X'DTr%�t��LVU�LVX�DTr���¢lOPL¯QjUWk�QjIRF=k�QjGNLKIKJHF%mnLKUgJHLfLKX2�f��Q�F=`�JNQjXjQChRF%Gy�lOP`�m�o$kWQ � �IRF�kWoBG\z�°%LVGvIV`�F�kWGNo�@BA�bg~�A
¡yO JHL�m�otk�o�`�JNQjXjQChRF�XjoBO�GNLVS%QjOPJNGNoBOfF%`t¢tQjXCQpF%GPLVOv�f��QTz������ ���f���B~.�{XjF%O�`WU�Qjk�F%k�LVO¯F%GPQCJNmn��JHQjIVF%OvkWLGNLKSBQjO JHGNo%OaF�`t¢tQjXjQjF%GNLKO�f����u��[���f����uZ@B�/D `WLvLK��LVI�J O�F�UlF%GNQ]JHm��KJNQjIRFfU�o6ONQCSBU�F%kWFZF�@"¥[§WQCJNOaOPoB§WGNLvXjo%OGNLKSBQjO JHGNo%OT�f��Qyz� �S%`WGHFl@BA�bg~�A¤Dwo%U�XCoBO.GNLKSBQjO JHGPoBOvF%`t¢tQjXCQpF%GPLVOw��`WLVkWLKU0L���LVIKJN`�F%GPONL\XpF%OToB�¤LVGNF%IVQCoBUWLKO��

D.F%GPSgF%GPONL[IVoBU�`WU�°�F%XjoBGwQjUWm�LVkWQjF�JHo6`�JHQCXjQjhVF%UWkWo6QjUWO JHGN`�IVIVQCiBU��ECv� A
D.F%GPSgF%GPONL[kWL[mnLKmno%GNQpFZ�²oBGTLKX�§W`WOvkWL[k�F�JNoBOVA
��o$kWQ] �IRF%GPONL[LVU�LVX�m�QjOPmno6IVQjIKXjo�kWL[QjU�OPJHGP`WIVIKQjiBU�F=JHGNFR°B�VOvkWL[`WUWQCk�F%kWLKO��f����u�OVA
��o$kWQ] �IRF%GPONL[�¤oBGTQjUWO JHGP`WIVIKQjiBU������ z�m�otkWQ] �IRF=GPLVSBQCOPJNGNo�F%`t¢tQCXjQpF�G ~�A
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u�JHQjXCQjhVF%GNOPLfIVoBm�o�IVoBUgJHF%kWoBGTkWL[IKQjIVXCo�`�JHQCXjQjhVF%UWkWo6QjUWO JHGN`�IVIVQCiBU�^w� � � ��� � A
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¡yU©m�otk�o±kWL{kWQCGNLKIVIVQCoBU�F%m�QjLKUgJHo±QCUWkWQjGPLVI�JHoW�}LVX¯�f��x4DTr��)¢ `�JNQjXjQChRF+IVoBm�o	kWLKON�WXjF%hRF%m�QjLKUgJHo±LKXGNLKSBQjO JHGNo��f�v����LKOPJHLnGNLKSBQjO JHGNo�J F�m=§WQj�KU OPLnIVF%GNSBF�IVo%U LVX°�F%XCoBG¯kWL �f�Bc���F%GHF�kWQCGNLVIKIVQCoBU�F%m�QjLKU JNo�LVUF%IRF�GNGNLKo�QjUg°BLKGNONo�A
-����&!$#g#g�5=¤®'( ;±��!$®²� = ;6���)#g��,�(��

¡yO JHL�m�otk�o�ONL��W`�LVkWL�kWLKIVQCG D `WL�LVO¯`WU+m�otk�QC �IVF%kWoBGvkWLVX£kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHonQjUWk�QjGNLKIKJNoW�²LKU¨LVO JHLIRF%OPo±LVXvGNLKSBQjO JHGPo mnF%�²LVF%kWo ^ N�IVoBUgJNQjLVU�L0LVX�J F�m�F ��o kWLKX�§W`EP�LKG�IVQCGNIK`WXpF%GKA C�o$kWo±§W`EP�LKG�IVQCGNIK`WXpF%GkWL�J F%mnF �Wo � kWLV§¤L0kWL�LVm��¤LVhRF�GnLKU«XjMCmnQ]JHLVO�z ��GNoBUgJNLVGHF�O ~�kWL � §WQCJNOV�yLVOnkWLVIKQjGK�}XCoBO � §�QCJHOn����^kWL6XjF�k�QjGNLKIVIKQjiBU�§�F%ONL6kWLVX�§W`�P²LVG�IVQjGPIV`WXjF%GvkWLV§¤LVU{OPLVGfIKLVGPoW�²k�oBUWkWL �_LVO�`WU{U/OWm�LVGNonLVUgJHLKGNolm�LVUWo%G
D `WL.OHF)JHQjO ��F%IVL�������=Ag¡X$°%F�XjoBG�kWL��ELVOIRF�GNSgF%k�ofLVU�LVXtGNLKSBQjO JHGNo�kWL.J F%mnF �Wo�kWLT§W`�P²LVG£IVQjGPIV`WXjF%G�^ N�A

x£F%GNF�LKX�`WONo�kWL[§W`�P²LVG�IKQjGNIK`WXpF�GTONL¯JHoBmnF=LVU�IV`�LVUgJ F�XpF%OTOPQjSB`WQCLVUgJHLKOTGNLKSBXpF%O �
x�oBUWLVGnXpF¨kWQCGNLVIKIVQCiBU z���F%G JHL�§�F�ANFg~=kWLKXv§�`�P�LKG�IKQjGNIK`WXpF�G�LVU�`�U�F ��GPoBUgJHLVGNF � � �ykWoBU�kWL � � LKOmnFR�BoBG D `WL[LVX2JHF%m�F �Wo�kWLVX�§�`�P�LKG�IKQjGPIV`WXjF%GVA
u�JHQjXCQjhVF%Gw`WU���F%OPonm�LVU�oBGTo�QjSB`�F�X�F%X2§W`EP�LKGvIKQjGPIV`WXjF%GVA
�'F¨�WGNQCmnLKGHF�°%LVh D `WL�ONLl`�JNQjXCQjhRF�LVX.§�`�P�LKG�IVQjGPIV`WXjF%GV��LVXw�f��QTF{`WOHF�G�kWLV§¤LlLVO J F%G�kWLKU JNGNo+kWLKX§W`EP�LKGVA
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� ¬! �&(�®�* = �'��®�#g���¤® -l!<:R#B�)��¬y#g���¤®
B �f��Q kWQCG �f�f��Q �f��Q2IVoBUgJNQjLVU�L\`�U�F�k�QjGNLKIVIKQjiBU�kWL[m�LVm�oBGNQjFZk�F�JNo
B �f��Q � kWQCG �f�f��Q x�oBO J ��k�LVIVGPLVm�LVUgJ F��f��Q�kWLKON�W`W�KO�kWL\F%IKIVLKOHF%G�LVX�kWF�JHo�f��Q �f���vQ � @
B �f��Q � kWQCG �f�f��Q x�oBO J ��QCUWIVGPLVm�LVUgJ F����vQ�kWLKON�W`��VOvkWL\F%IVIKLVOHF�G�LKX�k�F�JHo�f��Q �f���vQ ��@
B �f�f��Q kWQCG �f�f��Q QjUWIKGNLVm�LVUgJHF����vQ2F%UgJHLVOvkWL\F%IKIVLVONF%G�k�F�JNo�f��Q �f���vQ ��@
B �f��Q ���B^ kWQCG �f�f��Q kWLVOP�W`W�VOvkWL\F%IKIVLVONF%GvLVX�k�F�JNoW��F%X��f��Q�ONL[XjL¯GPLVOPJHF�������f��Q �¯^¯z��f��Q � �f�v�g~ LVU�F%IRF%GPGNLKo�QCUg°BLVGPONo0z���F�GHF�LK��LKIKJH`WF%G�XjF � �VCv~
B �f��Q ��� kWQCG �f�f��Q kWLVOP�W`W�VOvkWL\F%IKIVLVONF%GvLVX�k�F�JNoW��F%X��f��Q�ONL[XjL¯GPLVOPJHF�������f��Q �f���vQ ���f�v�
B �f��Q �¯� kWQCG �f�f��Q kWLVOP�W`W�VOvkWL\F%IKIVLVONF%GvLVX�k�F�JNoW��F%X��f��Q�ONL[XjL¯OP`Wm�F�������f��Q �f���vQ �¯�����
B �f��Q �¯�B^ kWQCG �f�f��Q kWLVOP�W`W�VOvkWL\F%IKIVLVONF%GvLVX�k�F�JNoW��F��f��Q�ONL[XCL¯ON`WmnF��f�v��f��Q �¯^¯z��f��Q �f�f�v�g~ LVU�F%IRF%GPGNLKo�QCUg°BLVGPONo0z���F�GHF�LK��LKIKJH`WF%G�XjF � �VCv~
B �f��Q ��� kWQCG �f�f��Q x�oBO J ��k�LVIVGPLVm�LVUgJ F��f��Q�kWLKON�W`W�KO�kWL\F%IKIVLKOHF%G�LVX�kWF�JHo�f��Q �fIKQjGNIBz����vQ � @&~ LVU�kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHo6IVQjGPIV`WXjF%G
B �f��Q ����� kWQCG �f�f��Q x�oBO J ��k�LVIVGPLVm�LVUgJ F��f��Q�LVU��f�v��kWLVOP�W`W�KO�kWL�f��Q �fIKQjGNIBz����vQ ���f�v�g~ F%IVIKLVOHF�GvLKX�k�F�JNo�LKU�k�QjGNLKIVIKQjoBU�F�mnQCLVUgJHo�IKQjGNIK`WXpF�G
B �f��Q ��� kWQCG �f�f��Q x�oBO J ��QCUWIVGPLVm�LVUgJ F����vQ�kWLKON�W`��VOvkWL\F%IVIKLVOHF�G�f��Q �fIKQjGNIBz����vQ ��@"~ LVX�k�F�JNo�LVU�kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHo6IVQjGPIV`WXjF%G
B �f��Q �¯��� kWQCG �f�f��Q x�oBO J ��QCUWIVGPLVm�LVUgJ F����vQ�LKU�������kWLKON�W`W�KO�k�L�f��Q �fIKQjGNIBz����vQ �¯�����B~ F%IVIKLVOHF�GvLKX�k�F�JNo�LKU�k�QjGNLKIVIKQjoBU�F�mnQCLVUgJHo�IKQjGNIK`WXpF�G
B �f��Q�z�X �t~ �f��Q �f���vQ �¯X � XpF=kWQCGNLVIKIVQCiBU�kWLVX�k�F)JHo�LVO��f��Q�m � OkWQCG �f�f��Q `WU�F�IVoBU�OPJ F�U JNLZk�L�@R¥�§�QCJHOK�W�f��Q�UWo�IRF�m=§WQpF
B �f�f��Q�z�X �t~ kWQCG �f�f��Q �fX � XpF=kWQCGNLVIKIVQCiBU�kWLVX�k�F)JHo�LVO��f��Q�m � OT`WU�F�f��Q �f���vQ �¯X � IVoBUWO J F%UgJNL\k�L�@R¥�§�QCJHOK���f��Q2ONL\F%I�JH`�F�XjQjhVF
B �f�f��Q�z�X �t~�� kWQCG �fIVQCGNIgz��f��Q �fX �t~ XpF=kWQCGNLVIKIVQCiBU�kWLVX�k�F)JHo�LVO��f��Q�m � OT`WU�F�IVoBU�OPJ F�U JNL�f��Q �fIKQjGNIBz����vQ �¯X �t~ kWL�@"¥�§WQCJNOTLVU�kWQjGPLVI%A�IVQjGPIV`WXjF%GV���f��Q2ONL\F%I�JH`�F%XCQjhVF
B z�X ��~ kWQCG �fX � u�U�F�IVo%UWOPJHF%UgJHL\kWL�@"¥�§WQCJNOTLVO�`�JHQCXjQChRF%k�FZIVoBm�okWQjGPLVIVIKQjiBU�F�§WONoBXC`�J F

Dw`�F%kWGPo�@BA�b �9��otkWQ] �IRF�kWoBGNLKO�kWL[kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHo6QjUWkWQCGNLKIKJHo�A

�VUW�)XZY[��\ c%�
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DB15−DB0

EB15−EB0

ARP(3)

ARAU0

ARAU1
AR7(16)

AR0(16) Index
AR1(16)

AR2(16)

AR3(16)

AR4(16)

AR5(16)

AR6(16)

BK(16)

AR0  BK  lk      1

+/−    %     0      B

AR0     BK       1

+/−     %        0  

DAB(16)  (lectura)

EAB(16) (escritura)

CAB(16) (32 bits de lectura)
O

�£QjSB`�GHF�@BAs������QCGNLKIVIVQCoBU�F%m�QjLKUgJHo�QjU�kWQjGPLVIKJNo�kWLVX'�f��x Cv�{��bgc��gDTr���¢²A

¡yX'F�XjSBoBGPQCJNmnoZkWL[kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHo6kWL[§W`�P²LVG�IVQCGNIV`�XpF%G.LKO��
�����;��	< ��� � =��(�(%	"������
	

��� �?< ��� � =��8�+%	"
*���%7*���������� �?=��(�+%	"��	<���
	

��� �?< ��� � =��8�+%	"� ���
*���%7*���������� � =��(�+%	"�� �	

��� �?< ��� � =��8�+%	"-=���
*�#+1
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¡yO\ONQCmnQCXpF%G�F%Xy�¯��x¦DTr%�t��LVOPJNLnm�o$kWo�kWLnk�QjGNLKIVIKQjoBU�F�mnQCLVUgJHo�ONL�`�JNQjXjQChRF��WF%GHF�mno$kWQ] �IRF%G¯XCoBO[GNL �SBQjO JHGPoBO[m�F%�¤LRF�kWoBO�z�� � S%QjU�F��g~¯ONQjU mno$kWQ] �IRF%G¯LKXaIKoBUgJHLKUWQjkWo�kWL���x o{��x�A�¡OPJNL�m�otkWo�`�JNQjXjQChRFlXjo%OONQCLKJHL¯§�QCJHO�m�LVUWo%OTONQjS%UWQC �IVF�JHQ]°BoBOTk�L\`�U�F�k�QjGNLKIVIKQjiBU���F%GNF�ONLVXCLVIKIVQjo%U�F%G�`WU�k�F�JHo�LKU�m�LVm�oBGNQjF�At¡yU�kWQ �GNLKIVIVQCoBU�F%m�QjLKUgJHo�QjU�kWQjGPLVIKJNo�`�JHQCXjQChRF OWU�QjIRF�mnLKU JNL[XjoBOTOPQjLKJNL¯§WQCJNOv���t^©k�LVX'GNLKSBQjO JHGNo����vQ��WF%GHF�F%IKIVLVk�LVGF�XpF=Xjo$IRF�XjQjkWF%k�LVU�m�LVm�oBGNQjF�A
¡4APLKmn��Xjo �
�	��� ��� � � 3��� � �)<	�)=��+*�����%$')�("-��� �

� (3-�� � (32
¡yU0LVOPJNL6IVF%�WMCJN`WXjo�OPL ��F�kWLVOPIVGNQ]JHonXpF%Ov��F%G JHLVOv�WGPQjUWIKQj��F%XCLVO�kWLZXpF%OvF%G�D$`�QCJHLKIKJN`WGHF%O�kWLZ�¯��xO[DTr���¢��DTr���¢ ¢²��OP`WO�§W`�ONLVOK�2ON`�O�`WUWQCk�F%kWLKOV�¤LVX�m�F���F�k�L6m�LVm�oBGNQjF���XCoBO�m�o$kWoBO�kWL6k�QjGNLKIVIKQjoBU�F�mnQCLVUgJHoW��LKOQjm��²o%GPJ F�U JNL�ONL��WF%XpF%G D `WL�LVXaIVoBU�otIKQjm�QjLVUgJNo�kWL�LVOPJNoBO�IVo%UWIVLK��JHoBO=F%`WU�F%k�oBO�F0XjF�JHLKoBGNMjF�OPoBU±��`WUWk�F �mnLKUgJ F%XCLVO���F%GNF�LKU JNLVUWk�LVG�XCoBO�kWLVm � OvIRF%��MCJH`�XjoBOTkWL\LVO JHL\JHGHF�§�F�APo���GNLRF�XjQjhVF%G�F%�WXCQjIVF%IVQCoBUWLVOTIKoBU�LVOPJHF%O��F%m�QjXjQjF%OVA
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¡yXa�WQj�¤LVXCQjUWL�LVO�`�U�F0JH�KIVUWQCIRF{kWLl�WGPotIKLVONF%mnQCLVUgJHo0LVU	��F%GNF%XjLKXjo D$`�LlONLl`�JNQjXjQChRF�F%m��WXjQjF%mnLKUgJHL�LVUXjoBOw�¯��xOVAW¡yO J F6JN�VIVU�QjIRF=IKoBUWOPQjOPJNL¯LVUlOPoBXpF%�WF%GwXjF%OwoB�¤LVGNF%IVQCoBUWLKO.kWLfXCoBOw§W`�ONLVO�kW`�GHF%UgJHL�LVX2�WGPotIKLVOPo�kWLL�APLKIV`WIKQjiBU=k�L.XpF%O�QjU�OPJHGP`WIVIKQjoBU�LVOV�)LVO JHo¯�W`�LVkWL.o%§WONLKGP°�F%GNOPLTIVoBm�o�`�U�F�IRF�kWLVU�F�kWL.�WGPotkW`�IVIVQCiBU=kWLwF%`�JNoBOkWoBUWk�LnL ¢�QCOPJNLVU±�WGPotIKLVOPoBO6kWL�LVU�OHF%m=§�XpF%kWo D `WL�OPL�GPLRF%XCQjhRF�U OPoB§WGPL�LVX}F%`tJHo0k�LVONk�LKD `WL�LKUgJHGHF ��F%O J F
D `WL�OHF%XCL6�gF���F%§�GNQjIVF%kWoWA�¡U `�U�FlF%GWD `WQ]JHLKIKJH`�GHFlkWQjS%QCJ F�XZD `WL�oB�¤LVGPL�IVoBU¨��Qj�¤LVXjQCUWL%�¤XpF�OfQjUWO JHGP`WIVIKQjoBUWLKOONoBU�JHGNF%UWOP��LKGNQCk�F%O}F\LKOPJHF%kWoBOaON`WIKLVONQ]°BoBOK�tk�oBUWkWL�`WUWQjkWF%kWLVOyOPLV��F%GNF%k�F%OakWL ��F%GNkEF.F%GPL�GPLRF%XCQjhVF%U�kWQC°%LVGNONF%OoB�¤LVGHF�IVQjo%UWLVO}kWL�XCoBO}§W`WONLKOT��F%GNFZIVo%mn�WXCLKJHF%GaXjF\LGAPLVIK`WIVQCiBU�kWLfXjF\QCUWOPJNGN`WIKIVQCiBU2A$�'F%O.F%G�D `WQCJNLVIKJN`WGHF�O D `WLoB�¤LVGHF�U §WF�APo�LVOPJNL�IVoBUWIKLV��JNo0OPoBU+IVoBUWo$IVQCk�F%O¯kWL��WGPotIKLVONF%mnQCLVUgJHol°%LVIKJNoBGNQjF%X �¤�¨ON` LK WIVQjLKUWIVQjFlONoBXCo�LKO�²o%ONQj§�XjL�ONQ²XpF%OaoB�²LKGHF%IKQjoBU�LVOaF6L�APLKIV`�JHF%G.ONo%U�°BLVI�JHoBGPQjhVF%k�F%OK�tLKO.kWLVIKQjGK�tOPQ�LVOa��F%IKJNQj§WXCL�F%GPGNLKSBXpF%GPXpF%OLKUl`WU
��` APo�IKoBUgJHQCU$`�olkWL=k�F�JNoBOVA²��XCSB`WU�F%O�kWQC WIV`WX]J F%kWLKO D `WL��WGPLVONLKUgJ FlLVX��WQj�¤LVXCQjUWL\ONoBU¨XjF%O�GNF%m�QC �IVF%IVQCoBUWLVO
D `WL6�W`�LVk�F%U0L�¢tQjO JHQjGvLVU0`WU{�WGPoBSBGHF�m�F��t�gFKD `WL=OPL6�WQCLVGPkWLZXjFnOPLVIV`�LVUWIKQpF�kWLZXjoBOv�WGPotIKLVONo%O�ONo%§WGNLZ`WU�FONLKIV`WLKUWIVQjF�kWL[QCUWOPJNGN`WIKIVQjo%UWLVO D `WL¯°�F%U�LKU�k�LVOHF�GNGNo%XjXjo�A

¡yX�Cv�{��bgc%�BDTr���¢©oB�¤LVGNF	IVoBU©ONLKQjOlUWQ]°BLKXjLVO�kWL+xQC�²LKXjQjU�L��w��GNLV§�OWOWD `WLKk�F���§�OWO�D$`�LVk�F���kWLKIVo$kWQC  �IRF%IKQjiBU��gF%IVIKLVOPoW�gXjLKIKJH`�GHF¯kWLvoB�²LKGHF%U�kWoBO ��LGAPLVIV`�IVQji%U2�gkWoBUWk�L�`WU�IKoBUgJ F%kWo%G}k�Lv��GNLV§�OWOWD `WLKk�F6IVo%U JNQjLKUWLXpF kWQjGPLVIVIKQjiBU�kWL{XpF �WGNiR¢tQjmnF QCUWOPJNGN`WIKIVQji%U F ONLKG��WGPLV§W`WOPIRF%kWF�A�u�U�F °BLVh D `WL¨`�U�F±QjUWO JHGP`WIVIKQjiBU«LKO§W`WOPIRF%k�Ft��LVUgJHoBU�IVLVO�LVOvIRF%GPSgF%k�F�LKU0`WU��vLKSBQjO JHGPo�k�L\��U�OPJHGP`WIVIKQjiBU±z�� ��~��9F%X�mnLKUWoBO D `WLZ� � IKoBUgJHLKUWSgFXpF�QjUWO JHGP`WIVIKQjiBU±LKU±L�APLKIV`WIKQjiBU�A ��oBO6U�QC°BLKXjLKO6kWL���Qj�¤LVXjQCUWL�ONoBU QjUWkWLK�²LKUWkWQCLVUgJHLKO=LVUgJHGPL�ONM}� �²LKGNm�QCJHLKUONoBXjF%��F%GwXpF=L�APLKIV`WIKQjiBU�kWL[QjU�OPJHGP`WIVIKQjoBU�LVOZz�°%LVG� �SB`WGNFnc$AC@&~ A
� ����� ��� (*"$ �%'/���2 � /�� (e68/S24(  -.(e/�- 24/�� (e6�(3-

�'o%O�ONLKQjO�UWQ]°BLKXjLVO�kWL¨�WQj�¤LVXCQjUWL�kWLKX¯DTr���¢�ONo%U QCUWkWLK�²LKUWkWQjLKUgJHLVO�`WUWo	kWL¨o%JNGNoW�}Xjo.D$`�L¨�²LKGNm�QCJHLONoBXjF%��F%G�XjF LGAPLVIV`�IVQji%U«kWL�XpF%O�QjUWO JHGP`WIVIKQjoBUWLKOV�}LVOnkWLVIKQjGV� D `WL�LVU«`WU�IVQjIKXjo+k�F%k�oW�aIVF%k�F `WU�F k�L0XpF�O

c%b
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QjUWO JHGP`WIVIKQjoBUWLKOTLVO J � F%IKJNQC°�F�LVU�kWQC��LKGNLVUgJNLVO�LVO J F%kWo%O�kWL[�WQC�²LKXjQCUWL%A
@BA ��� :R�2�'!$*�( *�!{¬���= �¤�&( ; ( ���P¬��&! � !g�&#����¡Xy§W`WO\kWL�kWQjGPLVIKIVQji%U k�Ln�WGPoBSBGNF%m�F+z�x²��^T~[OPL�IRF%GPSgF�IKoBU XpFlkWQjGPLVIKIVQji%U k�LnXjF�OPQjSB`�QjLVUgJNL�QjUWO �JNGN`WIKIVQji%U0F�ONLKG�§W`WONIVF%k�F�A
ctA ��� :R�2�'!$*�(�� � !g�&#	�
� �uvU�F6��F%XjF%§WGNF\kWL�QjUWO JHGP`WIVIKQjiBU�LVO.§�`WONIVF%k�F=F[JHGHFR°%�VO.kWLKX²§�`WOwkWL��WGNo%SBGHF%mnF�z|xy^T~�nLKOwIVF%GNSgF�k�FLKU6LVX GPLVSBQCOPJHGPo�k�LaQCUWOPJNGN`WIKIVQji%U�z�� ��~ A&¡yO JHo�IVoBm��WXjL�J FTXpFTOPLVIV`�LVUWIKQpF�kWL}§�OWO�D `WLVk�F�kWLaQCUWOPJNGN`WIKIVQCiBU

D `WL{IKoBUWOPQjOPJNL�k�L0LVO JHL�IVQjIKXjo+� LVXvF%UgJHLKGNQjo%GV�yLVO�kWLVIKQjGK�)D `WL�XpF+�WGNLK§�OWOWD `WLKk�F � XpF+§�OWO�D$`�LVk�FIKoBUWOPJNQCJN`��BLKU0XpF=OPLVIK`WLVUWIKQpF�kWL[§�OWOWD `WLKk�F�A
b�A -l!$#>=�*���£#B(�#g���²®��¡XfIKoBUgJHLVU�QjkWo	kWLKXfGNLKSBQjO JHGPo	kWL¨QjUWO JHGP`WIVIKQjiBU«� � LVOlkWLKIVo$kWQC �IVF%kWo	��F�GHF±kWL�JHLVGPmnQCU�F%GnLVX�JNQj�¤okWL�F%IVIKLVONo+m�LVm�oBGNQjF�LKU	XpF0`�UWQjk�F�k±SBLVU�LVGHF�kWoBGHF�kWL�kWQCGNLVIKIVQCoBUWLVO6kWL�k�F�JNoBO�z���� ?[¡ �f~\� XpF�OOPLVIV`�LVUWIKQpF%O�F%�WGPoB�WQpF�k�F%OTkWL[IVo%U JNGNoBX�k�LVX�D.xyu���F%GHF�XpF=LGAPLVIK`WIVQCiBU�k�L\XjF=QjUWO JHGP`WIVIKQjiBU2A
�WA ��#g#B!<:3= ��'F�`WUWQjkWF%k\��� ?[¡ � LKmnQ]JHLXjF�k�QjGNLKIVIKQjiBU[kWLKXgoB�²LKGHF%U�kWo�FTOPLVG�XjLVQCkWoTONo%§WGNLyLVXg§�`WO�k�L}k�QjGNLKIVIKQjoBUWLKOkWL�k�F�JHo%OT�T�f^�A9�$Q²OPL¯GNL3D `WQCLVGPLfkWLf`WUlOPLVSB`�UWkWo�oB�¤LVGNF%UWkWoW�$J F%m6§WQj�KU�ONL¯LKmnQ]JHLvo%JHGNF6kWQCGNLVIKIVQCiBULKU LKX.§W`WO�Dw��^�Ay¡U LKOPJHF+L�J F%�WF+k�LVXT�WQC�²LKXjQjU�L�ONL�F�IKJH`WF%XjQChRF%U±XCoBO=GPLVSBQCOPJHGPoBO�F%`t¢tQCXjQpF�GNLVO\�±LKXGPLVSBQCOPJHGPo���x�A'¡XF%IKIVLKONo{Flm�LVm�oBGNQjFnOPQjLVm��WGPL�LVO[L�APLKIV`�JHF%kWo�LVU kWoBOf��F%OPLVO\kWL��WQj�¤LVXCQjUWL���LKU XjF�WGPQjm�LVGNFnLVX�§W`WO�kWL6kWQCGNLKIVIVQCoBUWLKO�LVO�IRF%GPSgF%kWonIVoBU{XjFnkWQCGNLKIVIVQCiBU0k�L6m�LVm�oBGNQjF���LVU0XpFnOPLVSB`�UWk�F��F%OPL[LVX�§W`WOvkWL[k�F�JNoBOTXjLKL[o�LKONIKGNQj§¤L[LVX�k�F)JHo�F�mnLKmnoBGPQpF�A
rtA�� !$#%�&���&( ��tL�XjLVLKU�Xjo%OaoB�¤LVGNF%UWkWo%OwUWLKIVLVONF%GNQCoBOTFZJNGHFR°B�KO.kWLfXCoBO}§W`WONLKOTkWL�kWF�JHoBOw�f^���D.^�A��$Q²OPLfGNL�D$`�QjLVGPL`WU�JHLKGNIKLVGvoB�²LKGHF%U�kWoW�WOPL\IVF%GNSBF�XjF�kWQjGPLVIVIKQjiBU�kWL[LKONIVGPQCJN`WGHF�LVU�LVX�§�`WO�kWL[kWQjGPLVIVIKQjoBU�LVOv¡�f^�A
¥�A� HK!t#g��#g���²®���tL\IVo%mn�WXCLKJHF�XjF�LKONIKGNQCJN`WGHF�kWLKX�o%�²LKGHF%UWk�oW�9LVONIKGNQC§WQjLKUWkWo�LVX'k�F�JNo�F%X�§�`WO�k�LZLKONIVGPQCJN`WGHF�kWLVX'k�F�JNoz�¡}^.~�� F[XpF�°BLKh�OPL�L�APLVIK`�J F[XpF¯QCUWOPJNGN`WIKIVQji%U2A Dw`�F%X%D `WQjLKGoB�²LKGHF%IKQjiBU�kWL�LKONIVGPQCJN`WGHF¯ONL�k�F[ONo%§WGNL�Xjo%OLKOPJ F�kWoBOykWL.XCLVIKJN`WGHF��6L�APLKIV`WIKQjiBU2�%LVOkWLKIVQjGK�%kW`�GHF%UgJHLTLKXWLVO J F%k�o\k�LTXjLVI�JH`WGNF�ONL��¤oBUWL.XjF�kWQCGNLVIKIVQCiBUkWLKX'k�F�JHo��lLKU�LKX�LVO J F%kWo�kWL[L�APLKIV`WIKQjiBU�ONL[LKONIVGPQj§¤L[LVX�k�F�JNo�F�m�LVm�oBGPQpF�A

¡yXyGPLVSBQCOPJHGPo0IKoBUgJ F%kWo%GZkWL��WGPoBSBGHF�m�F�x}D_IVoBUgJNQjLVU�L�XpF�kWQCGNLVIKIVQCiBU k�L�XpFl�WGPiR¢�QCm�F�QjU�OPJHGP`WIVIKQjiBU FONLKGaLGAPLVIV`tJ F%k�Ft�$OPQjU�ONLKGa`WONF%k�F[kWQjGPLVI�J F%m�LVUgJHL�LKU�XpF�O}o%�²LKGHF%IKQjoBUWLKOykWL�§�OWOWD `WLKk�F��$�²LKGNo\ONQjG °BLvIVoBm�o[`WUF%�W`WUgJHF%kWoBGakWL�GPLK��LVGPLVUWIKQpF6�WF%GHF6XjFZ�¤oBONQCIVQCiBU�F%I�JH`�F�X²kWLKUgJHGNo6kWLVX²�WGNoBS%GHF%mnF�A$¡X�x}D«LVO.QCUWIVGPLVm�LVUgJ F�kWoIRF%kWFn°BLKh D `WL=`WU�FnQjUWO JHGN`�IVIVQCiBU{OPL=L�APLKIV`�JHF�A�Dw`�F�UWkWo�o$IV`WGPGNL=`�U�F�QjUgJNLVGNGP`W�¤IVQji%U0o�`WUWF�XjXjF%m�F�k�F�kWL

�VUW�)XZY[��\ c��
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CLK
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CICLO     DE    MAQUINA    EN    UNA    ARQUITECTURA    SECUENCIAL

de I8I7I6I5I4I3I2

I7I6I5I4I3I2I1

I6I5I4I3I2I1

I5I4I3I2I1

X X

I1

X
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Instrucción

I1 I 2

Ejecución
Operandos

de
Operandos

de
InstrucciónInstrucción

de de

Prebúsqueda Lectura
de

CICLO    DE     MAQUINA     DE     UNA     ARQUITECTURA   PIPELINE

I1

I1

I2

I2 I3

I4I3

X X X X X

XXX

XXX

X

Ejecución

Operandos

Operandos

Decodifica
Instrucción

Instrucción
Búsqueda

Prebúsqueda

de

Acceso de

Acceso

Instrucción

Búsqueda Decodifica

Lectura de

�£QjS%`WGHF�ctA]@(� �vQC°%LVXjLKO�kWL\xyQC�²LKXjQCUWLfkWLKX'�¯��x©DTr��g�tA

�VUW�)XZY[��\ cBr
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ON`W§�GN`�JNQjU�F���LVX2IKoBUgJHLVU�QjkWo�kWLVX2xaD©LVO�SB`�F�GNk�F%k�o�LKU�LKX2OPJHF%I��l��F%GNF=�WGNLKONLKGP°�F%GvON`�IVoBUgJNLVUWQCkWo�F�X2GNLKSBGNL �ONo�kWL�`WUWF�QjUgJNLVGNGP`W�¤IVQji%U o0OP`W§WGP`�JHQCU�F�A�Dw`�F%UWk�o{L�¢tQjO JHLKU±LVO J F%kWo%O=kWL�LKON�¤LVGNF����KOPJNoBO6OPiBXjo�GNL�J F%GPk�F%UkWQjGPLVI�J F%m�LVUgJHL�XpF\oB�²LKGHF%IKQjiBUnkWLf�WQC�²LKXjQCUWL%A$D.F%kWF=LVOPJHF%kWo�kWL�LVOP�²LKGHF=QjU�ONLVG J F%k�o=kW`WGNF%UgJHLfXjFZoB�¤LVGNF%IVQCiBUkWL=§�O�OWD `WLVkWF�IKoBUgJHGNQC§W`��%L�FlF%SBGNLKSgF%G�IVQjIKXjoBO�F%kWQCIVQjo%U�F%XjLKO�k�L�m � D `WQCU�F�LKU¨XpF�LGAPLVIV`�IVQji%U k�L=�WQj�¤LVXCQjUWLkWL[XpF=QCUWOPJNGN`WIKIVQji%U2A
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¡yU�XjF�OPLVIV`�LVUWIKQpFfkWLa�WGNoBS%GHF%mnF%IVQCiBU ��FR� D `WLwJNLVUWLKG IV`�Qjk�F%k�of��F%GNF�LK°$QCJHF%G��WGNoB§�XjLVmnF%O�kWL.�WQC�²LKXjQCUWL%��gF"D$`�LZXjF�mnFR�BoBGPMpF�kWL\IRF%m=§�QjoBO�o$IV`WGPGNLVU�LVU�XpF=��F%ONL\kWL\L�APLKIV`WIKQjiBU�kWL6XjF�QCUWOPJNGN`WIKIVQCiBU���o�JHGNo%O�IVF%m��§WQjo%OTotIK`WGNGPLVU�LVU�o%JHGNF%O�LKJ F���F%O�kWL[�WQj�¤LVXCQjUWL���XCoBOTGNLKSBQjO JHGNo%Ov���vQ�ONL\mno$kWQC WIRF%UlLKU�XjF���F�ONL[kWL\F%IVIKLVOPoW��²o%GTXjo D `WL\`WU�GPLVSBQCOPJNGNo��f��Q2m�otkWQ] �IRF�kWo�LVU�`WU�F�QjUWO JHGP`WIVIKQjiBU�F%UgJHLKGNQCoBGTUWo�ONL\�W`WLKkWL[`�JHQCXjQjhVF%GwLKU0XjFONQCSB`WQjLKUgJHL¯QjU�OPJHGP`WIVIKQjiBU�A
��`WU�D `WLvLVU�XjF[mnFR�BoBGPMpF�k�LvXCoBOIRF�ONoBOykWL�XpF�O ONLKIV`WLKUWIVQjF%Oak�Lv��GNoBSBGNF%mnF%IVQCiBU=LVOykWQ]��MjIKQjX<D$`�LvL ¢tQjOPJHF%U�WGNo%§WXjLKm�F%OwkWLZ��Qj�¤LVXjQCUWL%�tONQCU�LKm=§�F%GPSBoW�WOPQ�F%m=§¤oBOT§W`WOPLVO�D.^©���f^©ONo%U�`�JNQjXCQjhRF�kWoBO.LKU�`WUWF�QCUWOPJNGN`WI �IVQCiBU1D `WL�kWQCGNLKIVIVQCoBU�F�kWoBOfoB�¤LVGNF%UWkWo%OfXpF�IV`�F%X�ONoBXjF%��F�`�U�F�QjU�OPJHGP`WIVIKQjiBU0�WGNL�°tQjF D `WL=LVOfF%IVIKLVOHF�k�FlLVULVX2§�`WO�¡�F%X2m�QjONm�o6JNQjLVm��¤oW���W`�LVkWL\SBLVU�LVGHF�Gv`�U�IKoBU ��QCIKJHo�A
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¡UlXpFZXjLVI�JH`WGNFZkWLKX�IKitkWQCSBo6k�Lf`WU�F=QCUWOPJNGN`WIKIVQji%U2�t�KOPJNLfONLfXCLVL�LVUlXpFZ�WGNQCmnLKGHF[mnQ]J F%knkWLVX²IVQjIKXjoZkWL��L�JHI �2A
Dw`�F�UWkWo+`WU�F{QCUWOPJNGN`WIKIVQji%U±XjLKL�`WUEoB�¤LVGNF%UWkWo{OPQjm��WXjL����KOPJNL�ONLlXCLVL�LKU	XpF0�WGPQjm�LVGNF�m�QCJ F�k kWLKXIKQjIVXCo�kWL[XjLVI�JH`WGNF��²oBGTLKX�§W`WOv�f^�A
Dw`�F�UWkWo�`WU�FZQjUWO JHGN`�IVIVQCiBU�XCLVL�k�oBOwoB�¤LVGNF%UWkWo%OV��`�U�oB�¤LVGHF�UWkWo=OPLfXjLKL�LVUlXjFZOPLVSB`WU�k�F6m�QCJ F�k�kWLKXIKQjIVXCo�kWL�F%IKIVLKONo�FnJHGNFR°B�VO[kWLKX §W`WO¯D.^���LVX£o%JHGPo�oB�¤LVGHF�UWkWolONL�XCLVL=LKU¨XpF���GNQjm�LVGNF�m�QCJ F�k0kWLKXIKQjIVXCo�kWL[XjLVI�JH`WGNF��²oBGTLKX�§W`WOv�f^�A
¡Ul`WU�F\QjUWO JHGP`WIVIKQjiBU�k�L�LVOPIVGPQCJH`�GHFZk�Lf`WU�oB�¤LVGNF%UWkWo6F6m�LVm�oBGNQjF��BXpF[LVOPIVGPQCJH`�GHF6OPL�GNLVF%XjQChRF[LVUlXjFOPLVSB`WU�k�Fnm�QCJHF%klkWLVX�IKQjIKXjo�kWL[L�APLKIV`WIKQjiBU�F=JHGNF"°%�VOvkWLVX�§�`WO�¡y^�A
x�F%GHFvXpF�LVONIKGNQ]JH`WGNF�kWL}`WU6o%�²LKGHF%UWk�o�kWoB§�XjL�z|bgcT§WQCJNO ~ �"XpF�QjUWO JHGN`�IVIVQCiBU\ONLwGPLRF%XCQjhVF�LKU=kWoBO�IVQCIVXCoBO'kWL�WQC�²LKXjQCUWL%�)LVXt�WGNQCmnLKG£oB�¤LVGNF%UWkWo¯OPL.LVOPIVGNQC§²LTLKU�XpF���GNQjm�LVGNF�m�QCJHF%k=kWLKX��WGPQjm�LVG£IKQjIKXjofkWLwL�APLVIK`WIVQCiBU
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��LKX�ONLKSB`WUWkWoZoB�¤LVGHF�UWkWo[ONL�LVOPIVGPQj§¤LvLKUnXjFfo%JHGNF¯�WGNQCmnLKGHFfm�QCJ F�k�kWLVX��WGPQjm�LVG IKQjIKXjo¯kWL�L�APLKIV`WIKQjiBU��F%m6§�F%O�LVOPIVGNQ]JH`WGNF%O�ONL[GNLVF%XjQChRF%U�F=JNGHFR°B�KO�kWLKX�§W`WO�¡y^�A
Dw`�F�UWkWo�`WU�F�QjUWO JHGN`�IVIVQCiBU�GNLVF%XjQChRF=`WU�F�XjLKIKJN`WGHF=�l`WUWF�LKONIKGNQCJN`WGHFt��XpF=XjLKIKJN`WGHF�kWLKX�oB�²LKGHF%U�kWonOPLGPLRF%XCQjhRF¯LKU�LVX9�WGPQjm�LVGIVQCIVXCoZkWLKX9IVQjIKXjo\kWLvXjLVI�JH`WGNFZF[JHGNF"°%�VOakWLVX9§W`WOw�f^��g��XpF[LVOPIVGPQCJH`�GHFZk�LVX9o%JHGPooB�¤LVGNF%UWkWo�LVU�XpF=OPLVSB`�UWk�Fnm�QCJHF%k�kWLKX�IVQCIVXjo�kWL[LGAPLVIV`�IVQji%U0F=JHGNFR°B�VOvkWLKX�§W`WOv¡y^�A

� � � ��� � ��� � ��
 � ��� ����������� � � � � � � � ����	��

¡yU±JNLVoBGPMpF���Xjo%O6IVo%U ��QjI�JHoBO6kWLl�WQj�¤LVXCQjUWL"D `WLl�W`WLKk�F{o$IV`WGPGNQjGZXjoBO6GNLVOP`WLVX]°BL�F%`tJHoBm � JHQCIRF%m�LVUgJNLnLKXD.xyuZA&�'Fvm�LVm�oBGPQpF.���¯� QjUgJHLKGNU�FTkWLKX�DTr)��¢[LVO J � kWQC°$QCkWQjk�F.LKU6§WXCoED `WLKO'��F%GHFTm�L�APoBGNF%G�ON`ZkWLVOPLVm��²L �WokWLTF%IKIVLKONo�z�°%LVGOPLVIVIKQjiBU�k�L.oBGNSBF%UWQjhVF%IVQCiBU6k�L.XpFvmnLKmnoBGPQpFg~ A&x£F%GNFfLVX #����
���. ���	� � �3
  ��
���.1���, � � 
�²o%GZkWQ]��LVGPLVUgJHLKO6QjU�OPJHGP`WIVIKQjoBU�LVO6IKoBUWOPLVIV`tJHQC°�F%OK��k�oBUWkWLnXjoBO\oB�¤LVGHF�UWkWoBO\LVO J � U±OPQCJN`�F%kWoBOZLVU±k�QC��LVGPLVUgJHLKO§WXjo<D `WLVO�UWo�otIVF%ONQCoBU�F%U{IKoBU ��QCIKJNoBO¯kWL��WQC�²LKXjQjU�LVOV�¤m�QjLVUgJNGHF%O D `WL�`�U�FlQjUWO JHGN`�IVIVQCiBU¨LVU+`WU+LKOPJ F�kWo�kWL�WQj�¤LVXCQjUWL\LVO J � F%IKIVLVONF%UWkWo�`WU+§WXCoED `WL6kWL�mnLKmno%GNQpFt��XpF�o%JNGHF�QCUWOPJNGN`WIKIVQji%U¨�W`WLVk�L�F%IVIKLVOHF�G\k�QC��LVGPLVUgJHLKO§WXjo<D `WLVO�kWL=m�LVm�oBGNQjF�LVU¨LVX�m�QjONm�o�IVQjIKXjonONQjU0UWQjUWS�OWU{IVo%U ��QjI�JHoWA²u�U0IVoBU �WQjIKJNo�ONL6�W`WLVk�L=�WGNLKONLKU JHF%GIV`�F�UWkWo¨kWoBO6QjUWO JHGN`�IVIVQCoBUWLKO�IVoBUWOPLVIK`�JHQ]°%F�O�GNL3D `WQCLVGNF%UEF%IVIKLVONF%G�F%Xwm�QjOPmno�§WXjo<D `WL�kWL�mnLKmnoBGPQpF�A�¡ULVO JHL�IVF%ONo�OPiBXjo\ONL�LK��LVI�J O�FZ`WU�F%IVIKLVOPo=LVUl`WU�IVQjIKXjo[��LVX�o�JHGNo6F%IVIKLVOPo�LVOwGPLKJHF%GNk�F�kWo ��F%O J F6LKX²OPQjSB`�QjLVUgJNLIVQCIVXjo���LVO�kWLKIVQCGV��ONL[GPLRF%XCQjhRF=`�U�IKQjIVXCo�kWL[XpF�JNLVUWIKQpF=kWL[�WQC�²LKXjQCUWL%A
�l,��¤��®Z= :�#>=¤®�� ��#%� = :�*�!{¬���¬!t,���®�!�¬�(W�&( (�#g#B!<:3=.:R� ; ¬£,�!

��UWO JHGP`WIVIKQjiBU�kWL[kWoB§WXCL¯oB�²LKGHF%U�kWo ���XjSB`WUWF%OwQCUWOPJNGN`WIKIVQjo%UWLVO}JHQjLKUWLVU�kWoBO.oB�¤LVGNF%UWkWo%OwkWLfLKONIKGNQCJN`WGHFZo=XjLKIKJH`�GHF�At�tQ�F%m=§¤oBOao%�²LKGHF%UWk�oBOLKOPJ � U�F��W`WUgJ F%U�kWo�F%X¤mnQCONm�oZ§WXCoED `WL�kWLfm�LVm�oBGNQjF��gotIK`WGNGPL�`WUlIKoBU ��QCIKJNo=kWLf�WQC�²LKXjQCUWL%A$¡UlLVO JHLIVF%ONo�LVX�D.xyuZ�¤F%`tJHoBm � JHQCIRF%m�LVUgJNL�GNL�J F%GPk�F�XpF=L�APLKIV`WIKQjiBU�kWL[XpF=QCUWOPJNGN`WIKIVQCiBU��²oBG�`WU�IKQjIVXCoWA
¡9APLVm��WXCo �

���)� �����+2�= �
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��UWO JHGP`WIVIKQjiBU�IVoBU�oB�¤LVGNF%UWkWoBO�kWL\bgc=§WQ]JHO ��'F%O�QCUWOPJNGN`WIKIVQjo%UWLVO�kWLlXCLVIKJN`WGHF¨kWLl`�U o%�²LKGHF%UWk�o k�L�bgc{§WQCJNO=LVO J � U kWQjOPL���F�k�F%O���F%GNF D$`�L�OPLLGAPLVIV`tJHLVU¨LKU¨`WU0OPiBXjonIVQCIVXjo���XpF%OvQjU�OPJHGP`WIVIKQjoBU�LVO�k�L6LVOPIVGPQCJH`�GHF�kWLZ`WU{oB�¤LVGNF%UWkWonkWL=bBc�§WQ]JHO�OPLLGAPLVIV`tJ F%U�LVU�kWoBO�IVQCIVXjo%OVA
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DwoBU ��QjI�JHoBO�kWL[XjLKIKJN`WGHF � LVOPIVGNQ]JH`WGNF ��tQy`WUWF�QjU�OPJHGP`WIVIKQjiBU LVOPIVGPQj§¤L�F�`WU §�Xjo<D$`�L�k�LnOPQjm��WXjL�F%IKIVLKONo0�+LKOZOPLVSB`WQCk�F�kWLn`�U�F�QCUWOPJNGN`WI �IKQjiBU D `WL�XjLVL�kWLVX²mnQCONm�oZ§�Xjo<D$`�L�kWLfm�LVm�oBGPQpF¯kWLfOPQjm��WXjL�F%IVIKLVOPoW���W`�LVkWLfo$IV`�GNGNQCGa`�UlIVoBU �WQjIKJNo�¤oBGWD `WL{F%m=§�F%OnQjUWO JHGP`WIVIKQjoBUWLKOnJNGHF�JHF%U«kWL0F%IVIKLVOHF�G�ONQCm=`WXCJ � UWLVF%mnLKUgJHL�F%X�m�QjOPmno §WXCoED `WL�kWLm�LVm�oBGNQjF�At¡yU�LVO JHL[IRF%OPonLKX'F%IVIKLVOPonkWL[XCLVIKJN`WGHF�LVO�GPLKJ F�GNk�F%k�o��¤oBGT`WU�IVQCIVXCoWA
¡9APLVm��WXCo �
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�tQwONLl`�JNQjXjQChRF%U QjUWO JHGP`WIVIKQjoBUWLKO�LVUE��F%GNF%XjLKXjoW� D `WL�XjLKLVU±� LVONIKGNQC§²LKU `�U	oB�²LKGHF%U�kWo+IVoBm�o{LVUELKXIVF%ONo0F%UgJHLVGPQjoBGK���VO J F%OZUWo�IVF%`WONF%U IKoBU ��QCIKJHo%OZkWLK§WQjk�o0F D$`�LnLKXaF�IVIVLKONo{k�oB§WXjL�LKOZGPLRF%XCQjhRF�kWo�LVUkWQ]��LVGPLVUgJHLKO�LKOPJ F�kWoBO�kWL[�WQj�¤LVXCQjUWL�A
5���� �4�����+2�= � ���+2�9����� ����.)#)'+��# ��� / �	% /&"��0�)"��7.(* 5������ � �
��� �	���	��������=4��� ���&%$'+� � #&%$')�	.& � �� 	�# %7*-�+*���� � �+�9*7# .�# %
	��)"9 ��� 	��" �

DwoBU ��QjI�JHoBO�kWL[IVi$kWQCSBo ��kWF�JHo �Dw`�F�UWkWo[XpF�m�LVm�oBGPQpFf�$�f���¯�4o[�Te[�4LVOPJ � U�m�F��²LVF%k�F%O LKU�LVXWLKON��F�IVQjo¯k�LT�WGNoBS%GHF%mnF��=kWF�JHoW�LKU JNoBUWIKLVO=OPQa`WUWF�QjU�OPJHGP`WIVIKQjiBU LVOZ§W`WOPIRF%k�F�LVU±`�U §WXCoED `WL�kWL�mnLKmnoBGPQpF�� LVX}F%IKIVLKONo¨F�k�F�JNoBO��F�GHF{XjLKIKJN`WGHF0o0LVONIKGNQ]JH`WGNF{LVO=LGAPLVIV`tJ F%kWo¨LKU	LVXamnQCONm�o0§WXCoED `WLnkWL�m�LVm�oBGNQjF��'XpF�QCUWOPJNGN`WIKIVQCiBUkWL�§�OWOWD `WLKk�F+LVO=GPLKJ F�GNk�F%kWF0�²o%G6`WU	IKQjIVXCoWA�x�oBGZXjo D `WL�LKO�IVoBUg°%LVUWQCLVUgJHL D `WLlIVF%k�F{F%IKIVLKONo F`WU�§WXjo<D `WL\kWLZm�LVm�oBGPQpF=ONQCmn��XjL¯ONLVFnGPLVONLKGP°�F%kWo��gF�OPLRF���F%GHF�LVX�F%XCm�F�IVLVUWF%mnQCLVUgJHo�k�LZk�F)JHoBOvo�WGPoBSBGNF%m�F=�WF%GHF�LK°$Q]J F%GTLKOPJ F�O�XjF�JHLKUWIVQjF%O.IRF�k�F�°%LVh D `WL[ONLRFnF%IVIKLVONF%k�F�LVU�LVX�§WXCoED `WL¯kWL[k�F)JHoBOKA
; =²®��£�|#%� = :�® =±¬�� =��"! �¤��*Z= :�*'!{¬£��¬!$,|��®'!

¡yO JHL�JHQC�²olk�L�IKoBU ��QCIKJNoBO[ONL�GNL� �LVGPLnFlOPQCJH`WF%IVQCoBUWLVO�D `WL�UWo�GNLKON`WLKXC°%L�o�kWL�JHLKIKJ F�LVXyD.xyu\���¤oBG¯XCo
D `WL�LVX.�WGPoBSBGNF%m�F�kWoBGZJNQjLKUWL D `WL��²LKGNIRF)J F%GPONL%Ay¡U SBLVU�LVGHF�X � XCoBO=IVo%U ��QjI�JHoBO�U�o ��GNo%JNLVSBQCkWoBO�ONLlOPoBXj` �IVQCoBU�F%U GNLKoBGNkWLKU�F%UWk�o0XpF�OZQCUWOPJNGN`WIKIVQjo%UWLVO\o0QCU JNGNo$kW`WIKQjLVU�kWo�QCUWOPJNGN`WIKIVQCoBUWLVO �fe¯x���IKoBm�o�J F�m=§WQj�KU OPL�W`WLKkWLVU+GNLKONoBX]°BLKG¯LVOPJNoBO¯IVo%U ��QjI�JHoBO�JHGHF)J F%UWk�o�kWL�UWol`�JNQjXCQjhRF�GvQCUWOPJNGN`WIKIVQCoBUWLVO�D$`�L=JHLVU�SgF%U¨�WGPoB§WXjLKm�F�OkWLf�WQC�²LKXjQCUWL[D `WL¯GPL3D `WQCLVGHF�U�GPLKJHF%GNkWo%OTF%UgJHLKOTkWL[F%IVIKLVONF%GT`WUlGNLKSBQjO JHGPoWA�uvU�L�APLVm��WXCo6IVX � ONQCIVo=LKO D `WLVGPLVG`�JHQCXjQChRF%Gao�F%I�JH`�F�XjQjhVF%G.XCoBO�GNLVS%QjOPJNGNoBOT���vQ�on^ N�IK`�F%UWk�o��VO JHoBO�JHo$k�FR°$MpF�LVO J � U�ONQCLVUWkWo�`�JNQjXjQChRF%k�oBOV�tLVULVO JHoBO.IVF%ONo%O.Xjo D `WL¯ONL�kWLV§¤L ��F%IKLVG.LKO.LVOP�²LKGHF%GPONL¯kWL�kWoBOTF\JHGNLKOwIKQjIVXCoBO}kWLfGNLKXjo AaoZQjUWO JHGP`WIVIKQjoBUWLKO.��F%GNF`�JHQCXjQChRF%GPXjoBOKA
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Dw`�F%UWkWo�OPL¯`�JHQCXjQjhVF%U�QCUWOPJNGN`WIKIVQCoBUWLVOTk�L[F%XjmnF%IVLKU�F%m�QjLKU JNo6OPLVSB`WQCk�F%OT�¤oBGTF%XCSB`WU�FZQjUWO JHGN`�IVIVQCiBU D `WLF%IKJN`�F%XCQjhRF±XCoBOlGNLKSBQjO JHGPoBOl�f��Q �T^ N o���x LVU LVX[LKOPJ F�kWo ��Qj�¤LVXjQCUWL{kWL+XCLVIKJN`WGHFt�T�W`WLVk�L o$IV`�GNGNQCGl`WUIVoBU ��QjI�JHoW���¤oBGWD `WL\F%m6§�F%O�QjUWO JHGP`WIVIKQjoBUWLKOvJNGHF�JHF%U�kWL6F�IVIVLKOHF%GvGNLKSBQjO JHGPoBO�kWLZXjF�`WUWQjkWF%k0�T� ?[¡ �ZA¤��oBOGNLKSBQjO JHGNo%OkWLv��� ?[¡ � ��`WLVkWLKU�ONLKGyLVONIKGNQ]JHoBOyONi%Xjo[`WU�F¯°BLKh�LVU�`WU�IVQCIVXjo[k�F�kWo¯�gF D `WLvLVX¤D.xyu©GNL�J F%GPk�FLVX2LKOPJHF%kWo�kWL[XjLVI�JH`WGNF��¤oBGT`WU�IVQCIVXCoWA
��! �¤,�( :=¬�(W�&( !$,}(�#g#B!<:3=±( �)! �¤�5:K�"��= :�*�!¨-n���  �

��XjS%`WU�F%O�QjUWO JHGP`WIVIKQjoBUWLKO F%I�JH`�F�XjQjhVF%U\XjoBO�GNLKSBQjO JHGNo%O�kWLaXpFv`WUWQjkWF%k=�T� ?[¡ � LVU=LKXtLKOPJ F�kWofkWLaXjLVI�JH`WGNFkWL��WQj�¤LVXCQjUWL���LVOPJNo{�W`WLKkWL�o$IRF�ONQjo%U�F%G\`WU IKoBU ��QCIKJHo�ONQ}XpF�QjUWO JHGP`WIVIKQjiBU F%UgJHLVGPQjoBG[JHGNF�J F�kWL�F%IKJN`�F%XjQChRF%G`WU¨GNLKSBQjO JHGPo�kWL��T� ?\¡ � LKU LKX£LKOPJ F�kWo�kWL�L�APLKIV`WIKQjiBU2A�¡XyD.xyu GNLVOP`WLVX]°BL�LKOPJHL�IKoBU ��QCIKJHo�F%`�JHo%m � JNQ �IRF%m�LVUgJNL0GNL�J F%GPk�F%UWk�o	LVX�LKOPJHF%kWo±kWL0XjLVI�JH`WGNF LVU `�U IVQjIKXjoWA}¡OPJNL{GNL�J F%GPkWo	�W`WLKkWL{IVF%`WOHF�G�`WU IVQCIVXCoF%kWQCIVQjo%U�F%X�k�L6XpF)JHLVU�IVQpF�LKU JNGNLZXpF�QjUWO JHGP`WIVIKQjiBU D `WL6LKONIVGPQj§¤L6F�X�GNLVS%QjOPJNGNo�LVU0��� ?[¡ �_LKU{ON`�LVOPJHF%kWonkWLXjLKIKJH`�GHF=�lXpF=QCUWOPJNGN`WIKIVQCiBU D$`�LZOPQjSB`WL[F��KOPJ FtA
¡yXyOPQjSB`WQCLVUgJHL�IKoBU AP`WUgJNo0kWL�IVoBU�kWQjIKQjoBUWLKO[kWLKJNLVGNm�QjUWF%U+IV`�F%U�kWo0OPLn�W`�LVkWLKU �WGPLVONLKUgJ F%G\J F%XCLVO[IVoBU �

��QjI�JHoBO �
�'F��WGNQCmnLKGHF=QjU�OPJHGP`WIVIKQjiBU��W`�LVkWL[ONLKG�k�L\XCoBO.JHQC�²o%O��

� ��UWO JHGP`WIVIKQjiBU±k�L�F%XCm�F�IVLVUWF%mnQCLVUgJHo D `WL�F%IVIKLVk�F0F�IV`WF%X$D `WQCLVG¯JHQC�²o�kWL�GNLVS%QjOPJNGNo��T� ?\¡ ���F�GHF�IRF%GPSgF%GPXjL¯`WU�U `WLK°%o�°�F%Xjo%G[z�QCUWOPJNGN`WIKIVQjo%UWLVOv�EC ���EC���~�A
� ��UWO JHGP`WIVIKQjoBUWLKOwkWLvm�o&°$QCmnQCLVUgJHo D `WLv`�JHQCXjQjhVF%U�`WU�GPLVSBQCOPJNGNo\kWL��T� ?[¡ � D `WLvONL�IKoBU ��QCIKJWO�FIKoBU�XjF=QjUWO JHGP`WIVIKQjiBU��WGPLK°$QpF�z�QCUWOPJNGN`WIKIVQjo%UWLVOv� Mf�f�6�¤x}e¯xa� �²x}e¯xy� �l�f¡y�'� �[~�A

�'F OPLVSB`�UWk�F QCUWOPJNGN`WIKIVQCiBU QCUWQjIKQpF%XCQjhVF IVo%UWOPJHF%UgJHLVO��©LVO�kWLVX¯JHQC�²oEkWL m�o&°$QCmnQCLVUgJHo	IKoBmno XpF�OF%UgJNLVGNQCoBGNLKOV��o�kWL�mno"°$Qjm�QjLKUgJHolIVo%mno�� Mf� N � � M¯�0� D `WL�LVOPIVGPQj§¤LVU F�XCoBO¯GNLKSBQjO JHGNo%O[^ N����x on���vQ|A
�'FlJHLVGPIVLKGHF�QjUWO JHGN`�IVIVQCiBU+`�JHQCXjQChRF�LKXmnQCONm�o�GNLKSBQjO JHGNo�kWL�XjF�ONLVS%`WUWk�F�QjUWO JHGN`�IVIVQCiBU+LVU LVXm�otk�okWL[kWQCGNLKIVIVQCoBU�F%m�QjLKUgJHo�QjU�kWQjGPLVIKJNoWA

� (t�"!$®�#g��(+¬�(W�&( ,5= :��&! �²�5:K�"��= :�� �l� 9 � J
u�U�IKoBU ��QCIKJHo6kWL��WQC�²LKXjQCUWL�UWo=�WGPo%JHLKSBQjkWoZ�W`WLKkWLfo$IV`WGPGNQjG}IV`WF%UWkWo=OPL¯F%IKIVLVkWF�FZ`WUlGPLVSBQCOPJHGPo6���vQ¤o^ N_LKU�XjF%OTONQCSB`WQCLVUgJHLKOTIVoBUWk�QjIVQCoBUWLKO��

uvU�F�QCUWOPJNGN`WIKIVQCiBU�LVONIKGNQC§²L\F�`WU�GNLVS%QjOPJNGNo�o�^ N
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�'F=ONQCSB`WQCLVUgJHL�QjUWO JHGN`�IVIVQCiBUl`�JNQjXjQChRF[LVX²mnQCONm�o6GNLKSBQjO JHGPo�F%`t¢tQjXCQpF%GyIKoBmno6`WU�F%�W`WUgJHF%kWoBG.k�LfkWQjGPLVI �IKQjiBU=o�QjUWkWL ¢=LKU=kWQCGNLVIKIVQCoBU�F%m�QjLKU JNo�QCUWkWQCGNLVI�JHoW�)of`�JNQjXCQjhRF�^ N LKU�LVX�m�o$kWo�kWLwkWQjGPLVIVIKQjoBUWF%mnQCLVUgJHoLKU6m�otkWo�kWLy§W`EP�LKG�IKQjGPIV`WXjF%GVA��O J F�QCUWOPJNGN`WIKIVQCiBU[�W`WkWL}ONLKG�JHF%m=§WQC�VU[`WU�F�� M[�0�Yo�`WU�F�DT�0xy�
D `WL\XjLKL[^ N�o�LVX�m�QjOPmno=���vQ|A

¡yO JHoBOvIVo%U ��QjI�JHoBOvON`�LVXjLKU0o$IV`WGPGNQCGT�²oBG�D `WLZXjF���GNQjm�LVGNF�QjUWO JHGN`�IVIVQCiBU�F%IKJN`�F%XjQChRF�F��f��Q�o�^ N�LKU0LKXLVO J F%kWo�kWL[XjLKIKJN`WGHF�o�L�APLKIV`WIKQjiBU�kWL[�WQj�¤LVXCQjUWL��t�lXjF=ONQCSB`WQjLKUgJHL[QjUWO JHGP`WIVIKQjiBU�`�JNQjXjQChRF6LKX'^ N_o�LVX�m�QjOPmno�f��Q9IV`�F%U�kWo�LVO J � LKUlLVX¤LVOPJHF%kWo=k�L¯F%IVIKLVOPo�kWL��WQC�²LKXjQCUWL%A ¡X�GPLVOP`WXCJHF%kWo6LKO.`WU�FZXjLVI�JH`WGNFZQCUWIVoBGPGNLKIKJ FZkWL�f��Q�o�^ N¦kWL¯XpFZONLVS%`WUWk�F�QjUWO JHGP`WIVIKQjiBU2�t�²o%GWD `WL¯XpFZQjUWO JHGN`�IVIVQCiBUl�WGPLK°$QpF=JHo$k�FR°$MpF6U�o �WF�F%IKJN`�F%XjQChRF%k�oLVX¤IVoBUgJNLVUWQCkWo=kWLKX�GNLKSBQjO JHGPoWA$��F�OwQjU�OPJHGP`WIVIKQjoBU�LVO D `WL��W`WLVk�LfIVGPLRF%Ul�WGPoB§WXCLVmnF%OaIKoBU ��QCIKJNoBOwLKUl�T� ?\¡ �ONoBUlXjF%OwIVF%GNSBF%O.o�OHF�XC°�F%kWoBOwLVUgJHGPL¯GNLVS%QjOPJNGNoBOwm�F%�¤LRF�kWoBOV�$IVo%mno=JHF%m=§WQC�VU2�$QjUWO JHGP`WIVIKQjoBUWLKO D `WL¯`�JNQjXjQCIVLKU`WU�F�GNLKSBQjO JHGPo�mnF%�¤LRF%k�o�mno$kWQC WIRF%kWo�LKU�XjF�QjUWO JHGN`�IVIVQCiBU�F%UgJHLKGNQjo%GVA
� (t�"!$®�#g��( :�*�!$,w�&! �¤� :��"��=.:K�R(�#��E¬�=¤��®²�"! ��/�1

Dw`�F%UWkWo�ONL[`�JNQjXCQjhRFZLVX���x���`WLVkWLKU0o$IV`WGPGNQCGT�WGNoB§�XjLVmnF%O.k�L\XjF�JHLKUWIVQjF=LVU�ONQ]JH`�F%IKQjoBU�LVOTIVo%mno �
¡X��tx OPLf`�JHQCXjQChRF[LVU�m�otk�o6IVo%mn�WQCXpF%k�oBGV�$D.xy� �=@BAW¡UlLVO JHLfIVF%ONo6LVX��tx OPLf`�JHQCXjQChRF[IVoBm�o6o�P²ONL�J��F�GHF6kWQCGNLKIVIVQCoBU�F%m�QjLKUgJHo6k�QjGNLKIKJNo6��ONQ�OPLfLVU�IV`WLKU JNGHF%U�XjF%OwOPQjSB`WQCLVUgJHLKO.IVo%UWkWQjIKQjoBU�LVOwOPQjm=`�XCJ � UWLRF%O�W`�LVkWLKU ��F%§¤LVG�IKoBU ��QCIKJHo%O��

� �'F��WGNQCmnLKGHF=QCUWOPJNGN`WIKIVQji%U�LKONIKGNQj§¤L\F%X�GNLKSBQjO JHGPo���x�A
� �'F=ONQCSB`WQCLVUgJHLfQCUWOPJNGN`WIKIVQCiBUl`�JHQCXjQChRF6F�X'��x IKoBm�o=§�F%OPL¯��F%GHF�LKX�kWQCGNLVIKIVQCoBU�F%m�QjLKU JNo=kWQCGNLVI�JHoWA¡O�o%§ °$QCoKD `WL6L ¢tQjOPJNL6`WU�IVoBU ��QjI�JHo�k�L6�WQC�²LKXjQjU�Lf�gFKD `WLZXpF�ONLVS%`WUWk�F�QCUWOPJNGN`WIKIVQCiBU0`�JNQjXCQjhRFF%X���x�ONQCU D `WL[�KOPJHL\ONL ��FR�BFnF%I�JH`�F�XjQjhVF%kWo�LKU�XjF�QCUWOPJNGN`WIKIVQCiBU��WGNL�°tQjF�A

e�JHGNF�ONQCJN`�F%IKQjiBU D `WL[otIVF%ONQCoBU�F�IVo%U ��QjI�JHo�F%X2`�OHF%G���x �
� �'F��WGNQCmnLKGHF=QCUWOPJNGN`WIKIVQji%U�F�IKJH`WF%XjQChRF�F%X'�tx�A
� �'F�ONLKSB`WUWk�F�QjUWO JHGP`WIVIKQjiBU�`�JNQjXjQChRF6LKX�OPJHF%I��lLVU�QjUWO JHGP`WIVIKQjoBUWLKOvx}u�� �Z�¤x}e¯x��¤Dw������9�v¡ �
C�u�� �\� �£�v�f�0¡ o{� M[�{� A�� D `WMyONLn�WGNLKONLVUgJHF0`WU�F�ONQ]JH`�F%IKQjiBU ONQCmnQCXpF%G�LVU XpF D `WL�XjFOPLVSB`WU�k�F QCUWOPJNGN`WIKIVQji%U `�JNQjXCQjhRF{LKX���x LVU `WU LKOPJHF%kWo k�L��WQC�²LKXjQCUWL D `WL0F�OWU U�o ��F+ONQCkWoF%I�JH`�F�XjQjhVF%kWo��¤oBGTXpF=QCUWOPJNGN`WIKIVQCiBU��WGNL�°tQjF�A

� (t�"!$®�#g��( :�*�!0(�#g#B!<:3=±( �)! �¤�5:K�"��= :�*�!�!E:��"(�* =
Dw`�F%UWkWo6ONLf`�JNQjXCQjIVLKUnXCoBO}§WQCJNO��$�f�vx���DT�0x�C¯�9D.xy�y�t�fx����<B¯� ���f�W� ��^.�v� � kWL�XjoBO}GNLKSBQjO JHGNo%OkWL�LKOPJHF%kWoW�'�W`WLKkWLVU	o$IRF�ONQjo%U�F%G\IVoBU �WQjIKJNoBO\kWL��WQC�²LKXjQCUWL�z�°BLKG6OPLVIVIKQjiBU kWL�GPLVSBQCOPJHGPoBO\kWL�LKOPJ F�kWo{��F%GNFON`�OPQjSBU�QC �IVF%kWo ~ At��o=m � OaGNLVIKoBm�LVUWk�F�§WXjL�IV`�F%U�kWo=ONL�mno$kWQC �D$`�LVU�XCoBOw§�QCJHOamnLKUWIVQCoBU�F%k�oBOaLKOwJHLKUWLVGwLVU
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IV`WLKUgJ FKD `WL=XjFnOPQjSB`WQCLVUgJHL\QjU�OPJHGP`WIVIKQjiBU	z�on°�F%GPQpF%OvkWLK�²LKUWkWQjLKUWkWolkWLZXpF�XpF�JNLVUWIKQpFg~.UWo�k�LV§¤LVU¨kWL ��F%IVLKG`WONo�kWL\LVOPoBO�§WQCJNOV� �WF%OPJHF"D `WL[ONL\LK��LKIKJN`W�\JHF%X2m�otk�QC �IVF%IVQCiBU2A
� (t�"!$®�#g��( :�*�!$,w�&! �¤� :��"��= *'!{!<:K�"(�* =±1Z5�/�3

�'o%On§WQCOPJ�e Mf�����}�f�.e\� �.�0x}�B�0D L�� x�C�� kWLVX�GNLKSBQjO JHGPo kWL�LVO J F%kWo x}�{�EC IVoBUt �SB`WGNF%U�LKXLVOP��F%IVQCo0kWL�m�LVm�oBGNQjF�k�LVXa�¯��x¦DTr���¢²�'�²o%GZXCo D `WLnIV`�F%U�kWo{`WU�F�QjUWO JHGP`WIVIKQjiBU mno$kWQC WIRF�F%XjS%`WUWo�kWLLVO JHoBOf§�QCJHOK�9ONL=GPL3D `WQjLKGNL D `WLZJHGHF�UWONIK`WGNGNF�`WU{IVQCLVG JHo�U/OWm�LVGPo�kWL6IKQjIKXjoBOvkWL=�WQC�²LKXjQCUWL\F%UgJHLVO�kWL D `WL=LKXU `WLK°%o�LVOP��F%IVQCo�kWL\m�LVm�oBGNQjF=IVoBU� WSB`WGHF�kWo��W`�LVk�F�OPLVG�F%IVIKLVONF%kWoWA²¡OPJHo%O�§WQ]JHOvONoBU�mno$kWQC WIRF%kWo%OvLKU0LKXLVO J F%kWo�kWL[XjLKIKJN`WGHF�o�L�APLKIV`WIKQjiBU�kWL[�WQj�¤LVXCQjUWL�kWL[XpF=QjU�OPJHGP`WIVIKQjiBU�A
� (t�"!$®�#g��( :�¬�(��)( (�#g#B!<:3=±*'!{�&! �¤� :K�R� = : ; (�¬!$(W*Z= :n(W,w(�#g�Z; ��,�(�*Z=9�

Dw`�F%UWkWo¨OPL��WGPLVONLKUgJ F%U	XjF%O6kWo%O=ONQCSB`WQjLKUgJHLVOZIVoBU�kWQjIKQjoBUWLKO6OPQjm=`WX]J � U�LRF%m�LVUgJHL��W`WLKkWL��WGPLVOPLVUgJ F%GPONL`WU�IVoBU ��QjI�JHo�kWL[�WQj�¤LVXCQjUWL �
�'F��WGNQCmnLKGHF=QjU�OPJHGP`WIVIKQjiBU�m�otk�QC �IVF6LVX'F%IK`Wm=`WXjF%kWoBGT��on^ kWQjGPLVI�J F%m�LVUgJHL�A
�'FlONLKSB`WUWk�F�QjU�OPJHGP`WIVIKQjiBU¨JNGHF�JHF�k�L�XjLVLKG¯`WU�F���F%G JHL�kWLKXyF%IV`Wm6`WXpF%k�oBGfIVo%mnol`WU+GPLVSBQCOPJHGPo�m�F ��¤LRF%k�oWA�¡X£IKoBU ��QCIKJHolOPL��WGNLKONLKU JHFl�²oBG�D `WL�XpF���GNQjm�LVGNFnQCUWOPJNGN`WIKIVQji%U+F%IKJN`�F%XjQChRF�LVXF%IK`Wm=`WXjF%kWoBGLKU LKX£LKOPJ F�kWo�kWL=L�APLKIV`WIKQjiBU+F�X£m�QjONm�onJNQjLKmn�¤oKD `WL�XjF�ONLKSB`WUWk�F�QCUWOPJNGN`WIKIVQCiBU{JHGNF�J F�k�L=XjLKLVGfLKXF%IK`Wm=`WXjF%kWoBGTIKoBm�o�`�U0GNLKSBQjO JHGPo�mnF%�¤LRF%k�oW�WLVOvkWLKIVQjG�� ?���� �\�¤����9^ ?��9^ �Z�W��^.� kWLVOPkWL6LKXmnF%��F�kWL[m�LVm�oBGNQjF6LVU�LVX�LKOPJ F�kWonk�L\XCLVI�JH`WGNF�A

� (3-�� � (32
�tL{�W`WLKkWL¨IVo%UWIVXC`WQjG�D$`�L¨LVU©XpF �WGNoBS%GHF%mnF%IVQCiBU�k�LVXf�f��x4DTr��)¢«�«DTr���¢ ¢ LKOlUWLVIKLVOHF�GNQjo±JNLVUWLKGIV`WQCk�F%kWoZIVoBUnXjoBO}IVo%U ��QjI�JHoBOakWL���Qj�¤LVXjQCUWLT��F%GNF6F%��GNo"°BLKI ��F%GTF%X¤m � ¢tQjm�o\XjF%O°$QjGPJN`WkWLKOwkWL�LVOPJNoBOT�¯�txyOKA¡X�WGNoBS%GHF%mnF%kWoBG�kWLV§¤L�JNLVUWLKGZ��GNLVOPLVUgJHL�F%Xm�LVUWoBO[XjF���GNoB§WXCLVm � JHQCIRF�F�§²oBGPk�F%k�F�LVU LVO JHL�IRF%��MCJH`�Xjo�oIV`�F�UWkWo{OPL�XjL��WGNLKONLKU JNLVUEONQ]JH`�F�IVQjo%UWLVO\UWo{LKON�¤LVGHF�k�F%O=�W`�LVkWL�IKoBUWOP`WXCJHF%G6LKOPJ F�O=oB§WOPLVGP°�F%IKQjoBU�LVOVA�x£F�GHFm�FR�%oBGNLKOvGPLK��LKGNLVU�IVQpF�OvIKoBUWOP`WXCJHF%G ��b����|A
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�9`�UWk�F%m�LVUgJ F�Xjm�LVUgJHL��"LVX ONQCOPJHLKm�F�kWL}IVoBUgJNGNoBX kWLKX�DTr)��¢ZLVOPJ � k�F�kWo��¤oBG�XpFTXji%SBQjIVF�k�LVX SBLVU�LVGHF�kWoBG�kWLkWQjGPLVIKIVQjo%UWLVOaLVU�m�LVm�oBGNQjF\��GNoBSBGNF%mnF�z�x²� ?[¡ ��~��tLVX�IKoBUgJ F%k�oBGwkWL��WGNoBS%GHF%mnF�z�x}DT~���LKX�O J F%I����²o%QjUgJHLKGz ��x}~ ��XjF�OPL���F�XwkWL�GNLKONLKJ=L�¢$JHLKGNUWoW��XpF�OZQCU JNLVGPGN`W�¤IVQCoBUWLVOK�'XjoBO\GNLKSBQjO JHGNo%OZkWL�LVO J F%k�o0� LVXyIVoBUgJHF%kWoBGZkWLGNLK�²L�JHQjIKQjiBU z��TDT~�A
� ����� � (324(*"$ �� �7" �4(��4/o"$(3%*%'/���24(3- (32 � ( � �7"$/� �4" �017"5 �  

¡yO J Fv`WUWQjkWF%k6SBLKUWLVGNF�XjF%O'kWQjGPLVIVIKQjoBU�LVO���F%GHFvF%IKIVLVONF%G£k�QjGNLKIVIKQjoBUWLKO�k�LaQCUWOPJNGN`WIKIVQjo%UWLVOK�&JHF%§WXjF%O'kWLwIKotL � �IVQCLVU�JNLVOK��oB�²LKGHF%U�kWoBOTQjU�mnLKkWQpF�JNoBO.kWL�@R¥�§�QCJHO.��LVU�SBLVU�LVGHF�X�QjU���oBGPm�F�IVQji%UlF%XjmnF%IKLVU�F%kWF6LVU�mnLKmno%GNQpF�WGNo%SBGHF%mnF�A�¡yO J F�`WUWQCk�F%k�IVoBU�ONQjO JHL[kWL[IVQCUWIVo�GPLVSBQCOPJHGPoBO��
x}D �9IVoBUgJHF%kWoBGTkWL\�WGPoBSBGHF�m�F�A
�TD �9LKX2IVoBUgJHF%kWoBG�kWL[GNLK�²L�JHQCIVQji%U2A
^.�.D �¤LKX�IVoBUgJHF%kWoBGTkWL[GPLV�¤LKJHQCIVQCiBU�kWL[§WXjo<D `WL%A
���t� �9��QjGNLKIVIKQjiBU�QjU�QjIVQjF%X¤kWL[GNLV�¤LKJNQjIKQjiBU�kWL[§WXCoED `WL�A
�v¡� �9��QCGNLVIKIVQCiBUl �U�F%X�kWL[GPLV�¤LKJHQCIVQCiBU�kWL[§WXjo<D `WL%A
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Dw`�F�kWGNonb�A � ����LVSBQCOPJHGPo�kWL[LVOPJHF%kWo��EC¯@BA

�4�W`WLKkWL�ONLVG�k�L�ª{oE@"¥¨§WQ]JHOK�£XpF{QCUWOPJNGN`WIKIVQCiBUE��x�CYJ F%m=§�Qj�VU	��`WLVkWL�oB�¤LVGNF%G�LVUEm�otk�o¨kWQjGPLVIKJNo¨LQjUWk�QjGNLKIKJNo ~�A
� � � ����� � ��	�
 ��� ��� ��� � � � � 
 ��������	 � � ��� � �

¡yO¯`�U¨GNLVS%QjOPJNGNolkWL�@"¥�§WQCJNO��{IK`�F%UWk�olLVO¯IRF�GNSgF%k�olIVoBU¨`WU+U/OWm�LVGPo �Z��IVF%`WONF D `WL�XjF�ONQCSB`WQCLVU�JNLQjUWO JHGP`WIVIKQjiBU�ONLVFnLGAPLVIV`tJ F%k�F � �=@\°%LVIKLVOVA�¡X'��x�CvD �W`WLKkWL6OPLVGvIRF%GPSgF%kWo�IVo%U�`WU�U/OWmnLKGNonkWLVOPkWL6�nF¥grt�sr%bgr[`WOHF%U�kWo�XpF%OaQjUWO JHGN`�IVIVQCoBUWLKOT��x�C � � o��vx C � � �ZA�¡OPJ F�OTQjUWO JHGN`�IVIVQCoBUWLKO.ONoBUlIKoBm OWU�mnLKU JNL`�JHQCXjQChRF%kWo�IVo%U QCUWOPJNGN`WIKIVQCoBUWLVO¯k�L�m=`WXCJNQj�WXCQjIVF%IVQCiBU9�%F%IK`Wm=`WXjF%IVQCiBU2�$mno"°$Qjm�QjLKUgJHo�kWL�§�Xjo<D$`�LVOV�²JHGHF�UWOP��L �GNLKUWIVQjF%OwkWL�� �Be���J F�§WXpF%OakWLfXCLVIKJN`WGHFB��LVOPIVGNQ]JH`WGNF�At��FZQjUWO JHGN`�IVIVQCiBU��vx C �0XCQjm��WQpF¯LKX�F%IV`�m=`WXpF�kWoBGy��LKXGNLKSBQjO JHGNonm=`WX]JHQj��XjQjIVF%kWoBG.F%UgJHLVO�kWL6LKmn�¤LVhVF%G�XjFnGNLK�²L�JHQCIVQji%U0kWLZXpFnOPQjSB`�QjLVUgJNL6QjU�OPJHGP`WIVIKQjiBU�A�Dw`WF%UWkWolXjFQjUWO JHGP`WIVIKQjiBUZkWLwGPLV�¤LKJHQCIVQCiBUlz���x�CEof�vx�C ��~�LVO£kWLVIKoBkWQC WIRF%k�FvJHo$k�F%O£XjF%O�QjUgJHLKGNGN`��²IKQjoBUWLKO£mnF%ONIVF%GHF�§WXjLKOONoBU kWLVO ��F%§WQCXjQCJHF%k�F%OK�'ONQjU	LKm=§�F%GPSBo0LKX.�¯�tx_GNLKON�¤oBUWkWL�F0ONL ��F%XjLKO=kWL���e¯���4m�QjLKUgJHGHF�O6LK��LKIKJWO�F{`WU
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� � ��: � = ; ���&! -l!<:R#B�)��¬y#g���¤®
@&r � � � x}�LC ���W`WUgJHF%kWoBG�kWL¯°BLKIKJNoBGNLKO�kWL[QjUgJNLVGNGP`W�¤IVQji%UF�� � SBQjUWF%OTkWL�@&c%ª���F%XjF%§WGNF%O¥ �0x}��mnI ��otk�o���QjIVGPoB�WGPotIKLVOHF�kWoBG�����QjIKGNo$IVoBm��W`�JHF%kWoBGNFr e M¯� � � � �f�v�f� LKU�kWF�JHoW� � @ �f�v�f� LKU�k�F)JHo��l�WGPoBSBGHF�m�F� �ZM�� � � @ ��°$QjON`WF%XjQChRF=kWQCGNLVIKIVQCoBUWLVO�QCU JNLVGPU�F%O�LVU�XjoBOw§W`WONLKO�L ¢tJNLVGPUWoBOb �f�Te[� � @ �f�Te[� mnF%�¤LRF%kWF�LKU�m�LVm�oBGPQpF6k�F)JHoc D.�ZN\e � � � @ �f��LVO ��F%§WQCXjQ]J F=OHF�XjQjkWF�D.�ZN\e¯u[C¯��XjF= �ANF�LVU�UWQC°%LVX'F%X]JHo@ �W�0u�� � @ �¯��F�JN`WGHF%IKQjiBU�kWL[XjF�m6`WXCJNQj�WXCQjIRF�IVQji%U�F%UgJNLVO�kWL[`WU�Fn���vD� �W�EC � @ �¯��F�JN`WGHF%IKQjiBU�LKU�LKX'F%XjmnF%IVLKU�F%m�QjLKU JNo=kWL[k�F�JNoBO

Dw`�F%kWGPo�b�Adr#���vLKSBQjO JHGPo�k�L\LKOPJHF%kWonxa�0�EC¯A

IVQCIVXjo[kWLvGNLK�²L�JHQCIVQji%U2A ��FR� D `WL �WF%IVLKGaUWo�J F%G D `WL�U�o\JNotk�F�OaXjF%OyQjUWO JHGN`�IVIVQCoBUWLKOaOPL��W`�LVkWLKU�`�JHQCXjQChRF%G IKoBUXpF%OwQjUWO JHGN`�IVIVQCoBUWLKOvk�L\GPLV�¤LKJNQjIVQCiBU�kWL[IVQCIVXjo=�lF%XjSB`�U�F%OTUWo�JHQCLVUWLKU�OPQjSBU�QC �IVF%kWo
� � � ��� � � ����������� � � � � 
 � � ���
	 ���9> ����� ��� � � ��	�
 
 � � � ������	���


DwoBU�XpF�QCUWOPJNGN`WIKIVQCiBU=kWLTGPLV�¤LKJHQCIVQCiBU6kWLT§�Xjo<D$`�LwkWLTQCUWOPJNGN`WIKIVQjo%UWLVO�vx�C�^��%OPLT�W`WLKkWLTGNLVF%XjQChRF%G�IVQCIVXjo%OJHQC�²o � ��oBG �H�B��F%GNF[LGAPLVIK`�J F%G}`WU�IVoBU�AP`WUgJHo6k�LvQCUWOPJNGN`WIKIVQCoBUWLVOykWLKUgJHGNoZkWLVX9IKQjIVXCoWAB¡X9GNLKSBQjO JHGPo\IKoBUgJ F%k�oBGykWLGNLK�²L�JHQjIKQjiBU�kWLf§�Xjo<D$`�L�^.�.D LKO.IRF�GNSgF%k�o6IVo%U�XpF\IV`WLKU JHF=kWLVX¤IVQCIVXCo6kWLKONkWL¯�6F6¥grt�sr%bgr$At�'F6QCUWOPJNGN`WIKIVQCiBUkWL\GNLV�¤LKJNQjIKQjiBU�kWL6§�Xjo<D$`�LZ�vx�C�^ LVO�XpF D `WL6QCUWQjIKQpF�LVX'§WXCoED `WL[��IRF%GPSgFnXjF�k�QjGNLKIVIKQjiBU�kWL6XjF�OPQjSB`�QjLVUgJNLQjUWO JHGP`WIVIKQjiBUlLKU�LKX2GNLKSBQjO JHGNo�kWL¯QCUWQjIKQjo=k�L¯§WXjo<D `WL[���$� �lXpF=kWQCGNLKIVIVQCiBUlkWL[XpF O�XCJHQCm�F\QjUWO JHGP`WIVIKQjiBU�kWLKX§WXjo<D `WL�XjF0IRF�GNSgF{LKU LKXwGPLVSBQCOPJHGPo¨�v¡y�ZAyDw`�F%U�kWo+ONL�QCUWQjIKQpF�XjF0L�APLKIV`WIKQjiBUEkWL�§WXjo<D `WL�LVXw§WQCJ=^.�v� �ONL\�²o%UWLZLKU ��`�UWo�� A9�'F�kWQjGPLVIVIKQjiBU�kWLZx²��¡}� LVOvIVo%mn��F�GHF%k�F�IVo%U{LVX�x}D��²OPQ'ONoBU{QCSB`�F%XCLVOTLKU JNoBUWIKLVOfLKXIVoBUgJNLVUWQCkWolkWL�^.�TD.�¦LVO¯IKoBmn�WF%GHF%k�o�F ��IVLKGNo��H��OPQ£LVO¯QCSB`�F%X�LVX�IVQjIKXjo�JNLVGPmnQCU�F��¤kWL�Xjo�IKoBUgJHGNF%GNQCo��VO JHLONL[kWLKIVGNLKmnLKUgJ F��lLVX'x}D LKOvIVF%GNSBF%kWo�IVoBU�XpF=k�QjGNLKIVIKQjiBU�kWL\�v¡y�ZA
��XjS%`WU�F%OTIKoBUWONQCkWLVGNF%IVQCoBUWLKOvLKU�XjF=GNLK�²L�JHQjIKQjiBU�kWL[§WXCoED `WLKOTONoBU �

�vx�C�^ ONQ�LKO�QjUgJHLKGNGN`�mn�WQC§WXjL�A
��LK§WQjk�o�F D `WL�`WONF%U+kWQC��LKGNLKU JNLVO[GNLKSBQjO JHGPoBOV�²QjUWO JHGN`�IVIVQCoBUWLKO[��x�C¦�W`WLVk�LVU F%UWQjkWF%GNOPL�kWLVUgJHGPo�kWL�vx�C�^�A
¡X'F%UWQCk�F%m�QjLKU JNo=kWL[�vx�C�^ UWo�LKOvGPLVIKoBmnLKUWk�F%k�oW���gF D `WL ��FR� D `WL[LVO J F%GTONF%XC°�F%UWk�o���GNLKOPJ F�` �GNF%UWkWo�LVX�GPLVSBQCOPJHGPo�^.�TD��¤F%I�JHQC°�F%k�o=�lkWLVONF%IKJNQC°�F%UWk�onLKX2§WQCJv^w�v� �wA
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��UgJHLKGNGP`W�²IKQjoBU�LVO��[XCXpF%mnF%k�F�O�F�OP`W§WGN`tJHQjUWFvOPoBU6�¤LVGPmnQ]JHQjk�oBO�kWLVUgJNGNo�k�La`WUZ§WXjo<D `WLykWL}GNLV�¤LKJNQjIKQjiBU2A
uvU�§WXCoED `WL¯k�LV§¤L\JNLVUWLKG�F�X2mnLKUWoBOTJHGPLVO�QjU�OPJHGP`WIVIKQjoBU�LVO�kWL[XjoBU�SBQCJN`Wk2A

� ��� � �  � /86S 
¡yXTO J F%I�� o XjF¨�WQjXjF0LVU LVX��¯�tx DTr���¢	�EDTr���¢ ¢ELVO J � `W§WQCIRF%k�F¨LKU m�LVm�oBGPQpF0k�F)JHoW� `tJHQjXCQjhVF0`WUGNLKSBQjO JHGNo�F%��`WUgJ F%kWo%GZkWL�OPJHF%I�� ��x ��F%GNF�OPLVGZF%IVIKLVONF%k�F�A�¡X}O J F%I��¨LKO6`�JNQjXCQjhRF�kWolIV`�F�UWkWo0OPL �WF%IVL�`WUXjXjF%m�F�kWovFfON`W§WGP`�JHQCU�F��)ONL�F�JNQjLKUWkWLw`�U�FfQjUgJHLKGNGP`W�²IKQjiBUZ�ZJHF%m=§WQC�VU=�W`�LVkWLTOPLVGyF%IKIVLVONF%kWo[F�JNGHFR°B�KOkWL.XpF�OQjUWO JHGP`WIVIKQjoBUWLKO}x}u�� �«��x}e¯x�A �'F%OyQjUWO JHGP`WIVIKQjoBUWLKO}F%kWQjIKQjoBUWF%XjLKO kWLvx}� ���6�$x}� ��� �$xae¯x}�4��x}e[xy��²LKGNm�QCJNLVU `�JHQCXjQjhVF%G=LKX�O J F%I�� ��F%GNF LVXvF%XCm�F�IVLVUWF%mnQCLVUgJHo¨JNLVm��²oBGNF%XTkWL�XpF+mnLKmnoBGPQpF¨kWL�k�F�JHo%OVA}��oBOGNLKSBQjO JHGNo%Oy�EC����$�EC¯@T��x}�{�<C JHQCLVUWLKU�F%ONo$IVQjF%kWo¯`WU�UWQC°%LVXWk�Lv��GNo%��`WU�kWQjk�F�k�LVU�LVX�OPJHF%I��=��F�GHF¯OHF%X]°�F%GNOPLF%`�JNoBm � JHQjIVF%m�LVUgJHL\IV`�F�UWkWo�`WU�FlQjUgJNLVGNGP`W�¤IVQji%U¨otIK`WGNGPL%�2LKU XjF�GN`tJHQjUWF�kWL�F�JHLKUWIVQCiBU¨kWL�QCU JNLVGPGN`W�¤IVQCiBUIVoBU¨XjF�QjU�OPJHGP`WIVIKQjoBU�LVO¯�v¡�C�¡ XjLZkWLK°$`WLKXC°%LnF�XCoBO�GPLVSBQCOPJNGNoBOfk�L=LVO J F%kWo�OP`WOf°�F%XjoBGPLVO�oBGNQCSBQjU�F�XjLVOvF%UgJNLVOkWL[XpF=QCU JNLVGPGN`W�¤IVQCiBU2A

� ��� � �b2 &)(*"k" � � % / � 24(3-
��F�O}QCUgJHLVGPGN`W�¤IVQCoBUWLKOONoBU�`WU�GNLVIK`WGNOPoZ�WF%GHF¯ON`�ON�¤LVUWkWLKGwXjF¯F%IKJNQC°$Qjk�F�k�kWLVX9�¯�txEDTr���¢�z�o\`�Unm�QjIKGNo ��WGNo$IVLKOHF%k�oBG ~��WF%GHF�GPLVOP�²oBU�kWLVG[FlF%XCS>OWU�GNL3D `WLKGNQCmnQCLVUgJHo��¤oBG �WF%GNk�FwF%GPL%�2LKOPJHolL�°$QCJ FnXpF�UWLKIVLKONQjkWF%k+kWLLVO J F%G�LVUWIK`WLVO J F%UWk�o��¤oBG�ONo%� JGFwF%GNL6`WU{LK°%LVUgJHo�L ¢tJNLVGPUWoWA2�'F%O�QjUgJHLKGNGP`W�²IKQjoBU�LVO�JNMj�WQCIRF%OvONo%U¨SBLVUWLKGHF%kWF%O�²o%G.kWQjOP�²o%ONQCJNQC°%oBOTL�¢$JHLKGNUWo%O[D `WL D `WQjLKGNLKU�JNGHF%UWO ��LVGPQjGTQjUt��oBGNmnF%IVQCiBU�F�X��¯��x�JHF%X2LVO�LKX�IRF%OPo�k�L\IKoBUg°BLKG �JHQCkWoBGNLKO.�¯���6��F%XCS>OWUl�W`WLKGPJNo�OPLVGPQpF%X²`�o�JHGNo��¤LVGPQC���KGNQjIKoWA]A�¡X'�¯��x�DTr���¢�JHQjLKUWL¯IV`WF�JHGPo�QjUgJHLKGNGN`��²IKQjoBUWLKOL�¢$JHLKGNU�F�Olm�F%OPIRF%GNF%§WXCLVO+z�� �[C�b��.� � Cvct�.� � C¯@¨L¨� �[C��g~�kWQCON�¤oBUWQC§WXjLKO���F%GNF±kWQjOP�²o%ONQCJNQC°%oBO�L ¢tJNLVGPUWoBO

D `WL=QjUgJNLVGNGP`Wm���F%U{F�X£�¯�tx��¤QjU�JNLVGNGP`W�WIKQjoBUWLKO�QCU JNLVGPU�F%OfIKoBmnonXpF%OvkWLZ�W`WLVG JHolOPLVGNQCLlz��v� � C�������� �[C¯@%�
Bf� � C���� Bf� � C¯@&~��¤`WU�F���F%GHF�LVX'JHLKmn�¤oBGNQChRF%k�oBG\z5CT� � Cv~���o%JHGNFn�¤oBG�ONo%� JGFwF%GPL�F�JNGHFR°B�KO�kWLZXpF�QjUWO �JHGP`WIVIKQjiBU C����fx�A�D.F%kWF�°%LVIKJNoBG\kWLnQCUgJHLVGPGN`W�¤IVQCiBU+IVoBU�OPJ F�kWL�IV`�F)JHGNo�XCotIVF%XjQCk�F%kWLKOf��F%GNF�`W§�QjIRF�G¯`WU�FQjUWO JHGP`WIVIKQjiBU�kWL�ONF%XCJNo\��XjF\kWQCGNLKIVIVQCiBU�k�L�XjF\OP`W§WGN`tJHQjUWF6kWL�F�JHLKUWIVQCiBU�F\QjUgJHLKGNGN`��²IKQjoBUWLKOVA$��LK�²LKUWkWQjLKUWkWokWL¯XpF6°%LVGPONQji%U � ¢$¢ �fkWLVX'�¯�tx DTr���¢ ¢²���W`WLKkWL\JNLVUWLKG�o%JHGNF%OTQjUgJHLKGNGP`W�²IKQjoBU�LVOT��F%GNF�XjoBO.��`WLVG JHoBO�ONLKGNQjF%XjLKO§W`���LKGNLRF�kWoBOV�£kWLVXa�W`WLVG JHo � `W�KON�¤LVk ��x� � LKJNI%A C�F%m=§�Qj�VU IVoBUgJHQCLVUWL�QjUgJHLKGNGN`��²IKQjoBUWLKO=UWo¨mnF%ONIVF%GHF�§WXjLKOIVoBm�o�XpF�L ¢tJNLVGPU�F �����a��kWL[GNLVOPLKJ����¤A
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Dw`�F%UWkWo�`WUWF=QjUgJHLKGNGN`��²IKQjiBU�o$IV`�GNGNL��WLVO J F�LVO�F�XjmnF%IVLKU�F%k�F6LKUl`WU��vLKSBQjO JHGPo=kWL[^.F%U�kWLVGNF�k�Lf��U�JHL �GNGP`W�WIVQCiBU�k�L=@"¥6§WQ]JHO�z�� � ��~�A�D.F%k�FZQjUgJHLKGNGN`��²IKQjiBU�LKO.Qjk�LVUgJHQ] �IRF%kWFZLVUl`�U�§WQCJwkWLVX¤GNLKSBQjO JHGPo=� � � ��F%O J F
D `WL[�VOPJHF�LVO�GNLKIVoBUWo$IVQCk�F=�lF%`tJHoBm � JHQCIRF%m�LVUgJNLf§²o%GNGHF�k�F=�²o%GTLVX���LVIKoBUWo$IVQjm�QjLKUgJHo�kWL¯��UgJHLKGNGP`W�²IKQjoBU�LVOz �����vD N\~TonLKX'GNLVOPLKJ�z �%���W~.onOPL6LKONIVGPQj§¤LZ`�U ��`�UWo��[LKU0LVX'§WQ]JvIVoBGPGNLVOP�²o%UWkWQjLKUgJHL6LKU0LKX�GPLVSBQCOPJNGNo�� � �\A¡X�GNLVOPLKJvUWo�LVO�F%XCm�F%IKLVU�F�kWo�LVU�LVU�LVX�GPLVSBQCOPJHGPo�� � �\A

¡yX£�¯��x DTr���¢{JNQjLKUWL=`WU�F�mnF%��FnkWL�mnLKmno%GNQpF���F%GNFl�vLKSBQjO JHGPo�kWL���UgJHLKGNGN`��²IKQjoBUWLKO\�0F%OPIRF%GNF%§WXjLKOz�� �0��~��F%GHF\LVUWmnF%OPIRF%GNF%GaXjF%O}QjUgJHLKGNGN`��²IKQjoBUWLKOaQCUgJHLVGPU�F%O}�nL ¢$JHLVGPU�F%OKAWu�U ��`WU�o��vLVU�IK`�F%X%D$`�QjLVGNF\k�L�Xjo%O§WQCJNOy� � @"r¯k�LVX�GNLKSBQjO JHGPo\� ��� �WF%§WQjXCQCJHF�XpFfIKoBGNGPLVON�¤oBUWk�QjLVUgJNL�QCU JNLVGPGN`W�¤IVQCiBU�ONQjLKmn��GNL D `WL�LKX�§WQCJyk�LvLKOPJHF �kWo�� �[Cv�LKOPJH�[LKU�IKLVGPo�z ��F%§�QjXjQ]J F\QjUgJHLKGNGN`��²IKQjoBUWLKO.mnF%ONIVF%GHF%§�XjLVOH~�A�ef§g°$QpF%m�LVUgJNL¯XpF%OaQjUgJHLKGNGN`��²IKQjoBUWLKO��� �0� �E�%��� UWo¨LKOPJ � UEQjUWIKXj`WQCk�F%O\LVU	LVXaGNLKSBQjO JHGNo0� �0�\A ¡yXamno$kWo�kWLlQjUgJHLKGNGP`W�²IKQjiBU � �[Cv� LVU	LKXGNLKSBQjO JHGNo6kWL[OPJ F)JH`WOv�EC�� ��F�§WQjXCQCJ F\o�kWLVO ��F%§WQCXjQCJHF\JNotk�F�OTXpF%O.QCUgJHLVGPGN`W�¤IVQCoBUWLKOTm�F%OPIRF%GNF%§WXCLVO[z�� �[Cv� �¯�
��F%§WQCXjQ]J F%kWon� � � Cv� �=@�kWLKO ��F�§WQjXCQCJ F�kWo ~�A�� �[Cv� LKOZ �ANF%k�o0F�`WUWo0�¤oBG[XpF�ONL ��F%Xw����� N�A��tQy`WU�F�QjU �JHLKGNGN`��²IKQjiBU±o$IV`�GNGNL�kW`WGHF�U JNLl`WUEIVQCIVXjo0m OWXCJNQj�WXCL�kWLlQjUWO JHGP`WIVIKQjoBUWLKOV��XpF0QCU JNLVGPGN`W�¤IVQCiBU±UWo¨�W`�LVkWL�ONLKG�WGNo$IVLKOHF%kWF ��F�OPJ F D `WL\XpF=QCUWOPJNGN`WIKIVQji%U�LKO�IKoBm��WXjL�J F%k�Ft��LVO JHL[m�LVIRF�UWQjOPmno�kWL[�WGPo%JHLKIVIVQCiBUlJ F%m6§WQj�KU�LKOF%�WXCQjIRF�kWo�F�QjUWO JHGP`WIVIKQjoBUWLKO�kWLZIVQCIVXjo�m OWX]JHQC�WXjL\F�JNGHFR°B�KOfkWL=XjF�OPL���F�X£kWL6��¡�f� �=A4C�F%mn�¤o$IVo�ONL=�¤LVG �mnQ]JHL D `WL=OPL=�WGNo$IVLKONLKU QCUgJHLVGPGN`W�¤IVQCoBUWLKO�IV`WF%UWkWo�`�U�F�QjU�OPJHGP`WIVIKQjiBU0LVOPJ � ONQCLVUWk�olGNLV�¤LKJNQjk�F��²o%G�m�LVkWQCokWL�QjU�OPJHGP`WIVIKQjiBU �vx�C¯��XpF�QjUgJNLVGNGP`W�¤IVQji%U¨LVO[QjkWLKUgJHQC WIRF%k�FlLKU LKXGNLKSBQjO JHGNol� �£����F%O J F D `WLnLKX IVQCIVXColkWLGNLK�²L�JHQjIKQjiBUlOPLRF�JHLKGNm�QjU�F%k�oW��kWLKON�W`��VO�XjF=QjUgJHLKGNGP`W�²IKQjiBU�LKOv��GNo$IVLVONF%k�F�A

��F�O�QCU JNLVGPGN`W�¤IVQCoBUWLVOvUWon�W`WLVk�LVU¨ONLKG���GNo$IVLVONF%k�F%O�IV`�F�UWkWo�OPL6LVO J � §²oBGPGHF%U�kWo�LKX�§�QCJ�� �[Cv� �¤ONQCUWo
��F%O J FnXjF���GNiR¢tQjmnF�QCUWOPJNGN`WIKIVQji%U�LKU{XpF�ONLKIV`WLKUWIVQjF�kWLVX��WGPoBSBGHF�m�F�A�C£F%m6§WQj�KU0`WU�F�QjUgJHLKGNGP`W�²IKQjiBU�UWo�LKOGNLKIVoBUWo$IVQCk�F=IV`WF%UWkWo�LVX��WQjUWL¯L ¢$JHLVGPUWo�� �fe¯�'��LVOPJ � F%IKJNQC°�F%kWoWA��'F�QCUWOPJNGN`WIKIVQCiBU���¡�C�¡��¤LVGPmnQ]JHL�JNLVG �mnQCU�F%Gy`WU�F=GP`�JHQCU�F6kWLfF�JHLKUWIVQCiBU�kWLfQCUgJHLVGPGN`W�¤IVQCiBU2� GNLKOPJHF%§WXjLKIVLKGTXjoBOaGNLVS%QjOPJNGNoBOa�WGNQCUWIVQC��F%XCLVO}OHF%X]°%F�kWoBOa�
��F%§WQCXjQ]J F%G�QjUgJHLKGNGP`W�²IKQjoBU�LVOvz�� � Cv��� �g~wA$Dw`�F%UWk�oZ`WUWF[QCUgJHLVGPGN`W�¤IVQCiBU�LVOyL�APLKIV`�JHF%k�F[IVQCLVGPJNoBOyGNLKSBQjO JHGNo%OLVO JHGHF)JH�VS%QjIVo%O�XjXjF%mnF%kWoBO�GNLKSBQjO JHGPoBO � O ��F%k�o�F�O �=OPoBU¨OHF�XC°�F%kWoBO�F%`�JNoBm � JHQjIVF%m�LVUgJHL��W�0LKU¨LVX£GPLKJNoBGNUWo�kWLXpF=QCU JNLVGPGN`W�¤IVQCiBU z�IVo%U�QCUWOPJNGN`WIKIVQCoBUWLVOv�v¡�C�¡a~.LKOPJHo%O�GPLVSBQCOPJHGPoBOTONo%U�GPLVOPJHF%§WXCLVIVQCkWoBOKA
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��F�QjUWO JHGP`WIVIKQjiBU�kWL\QjUgJHLKGNGN`��²IKQjoBUWLKO��¤oBGvONo%� JGFwF%GPLlz5C����fx-� �t~v�¤LVGPmnQ]JHL[LK��LKIKJN`�F%G ��F%OPJHF�bgc�QjU �JHLKGNGN`��²IKQjoBUWLKO��¤oBG�OPo%� JGFwF%GNL=IKoBU{XjF%O�m�QjOPm�F�O�IVF%GHF%I�JHLKGNMjO JHQCIRF%OvkWL=`WUWF�QjUgJHLKGNGP`W�²IKQjiBU��²o%G ��F%GPk�FwF%GNL�A¡X��WGNoBS%GHF%mnF%kWoBGOPiBXjo[QCU °%otIVFZXjF[GP`�JHQCU�F¯kWL�F�JHLKUWIVQCiBU�F[QjUgJNLVGNGP`W�¤IVQji%U2�gXjo[Qjm��¤oBGPJHF%UgJHLTkWLvLVO J F\��o%GNmnFkWLTQjUgJNLVGNGP`W�¤IVQji%U�LKO D$`�LvLKXW`WOP`�F%GNQCo[�W`WLVk�Lvk�LK �UWQCGON`WO}�WGPoB�WQpF�O GN`�JNQjU�F�OkWLvF�JHLKUWIVQCiBU�F¯QjUgJHLKGNGN`��²IKQjiBU2A
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� (3-�� � (32
��F%O J F�LVO JHL�IVF%�WMCJN`WXjonONL ��F�U¨L�¢t�W`WLKOPJHo�XCoBO���`WU�k�F%m�LVUgJHoBO�kWL ��F%GPk�F.F�GNL6�0ONo%� JGFwF%GNL�OP`� �IKQjLVUgJNLVO��F%GNF�D `WL6LKX�XCLVI�JHoBGv�W`WLKkWL6QCUWQjIKQpF%XCQjhRF�GNONL�LVU{XjF��WGPoBSBGNF%m�F�IVQji%U���`WOPo�kWLZXjoBO��¯��xOVA�¡U{LVO JHL O�XCJHQCmnoIRF%��MCJH`�Xjo6OPL[F%§W`WU�kWi�LVU�XpF%OwLVOPJNGN`WI�JH`WGNF%O�kWLf�WGPoBSBGNF%m�F�IVQji%U D `WL¯ONoBU �WLKGNGNF%mnQCLVUgJ F�O.m=`��n�²o$kWLKGNoBONF%O��F%GNF�XjF��WGPoBSBGNF%m�F�IVQji%U���OPoB§WGPLZJHo$kWo���F%GNF ��F�IVLVG�SBGHF�UWkWLVO�F%�WXCQjIVF%IVQCoBUWLVOvF%X�QCUWIVXC`WQjGTLKX�`�ONo�k�LZQCU�JHL �GNGP`W�WIVQCoBUWLKOVA$x�oBG}Xjo D `WL�LKU�LVX9OPQjSB`WQCLVUgJHLvIRF��WMCJN`WXjo[ONL�QjUgJHGPotk�`WIVLvLVX9`WOPo=kWLv`WU�FZJHF%G7APL�J F D$`�L�IVo%U JNQjLKUWL`WU��¯��x«��F�GHF�LVX�kWLKOHF%GPGNoBXCXjoW�tkWLV��`WGHF%IKQjiBUl�lL�°�F%Xj`�F�IVQji%UlkWL[�WGNoBS%GHF%mnF%Ow��F��WXjQCIRF%IKQjoBUWLKOVAt��ONQCmnQCONm�oW�LVU©Xjo%O�IRF%��MCJH`�XjoBOnkWL¨�²LKGNQ]���VGNQCIVoBOn� F%�WXCQjIVF%IVQCiBU�OPL+F%§W`WUWkWF%G � LVU©LKXfm�F�UWL�APo±��IVoBU� WSB`WGHF�IVQji%U kWLQjUgJHLKGNGP`W�²IKQjoBU�LVOVA
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x£F%GNF�LVX�¯�tx�DTr���¢0ONL�JHQCLVUWL6`WU F%m=§WQCLVUgJHL=k�L�kWLV�W`�GHF%IKQjiBU¨m � OfQCU JNLVGNF%IKJNQC°Bo D `WL�LKXyDTr%���²LVO JHLF%m=§WQCLVUgJHLTOPL�LGAPLVIK`�J F[LVU @©QjUWkWo F�Oy��F%GNF[°%LVGPONQjo%UWLVO}ON`W�¤LVGPQjoBGPLVO}F[XpF[b�A]@B@BAg¡U�XjF� �SB`WGNF\��AC@vONL��W`WLKkWLoB§WOPLVGP°�F%G�LKX�F%m=§WQCLVUgJHLlk�L�k�LV�W`WGNF%IVQCiBUEkWL�LVO J F¨J F%G&APLKJ FtA¡X��¯��x�O J F%G JHLVG � QCJ�z��¯��Nq��Xj`WOH~6LVO�`WU��F�D `WL�JHL.kWLTk�LVOHF�GNGNo%XjXjo���F��WGNLKUWkWQjhVF�APLw�ZLVUgJHGPLVU�F�mnQCLVUgJHofk�QjONL ��F%kWo¯�WF%GHF���GNQjU�IVQj��QpF%UgJHLKO��ZkWQjOPL���F�kWoBGNLKOkWL�F%��XjQjIVF%IVQCoBUWLKO�`�JNQjXCQjhRF�UWkWon�¯��xOVA�¡O JHL=��F�D$`�LKJHL�IKoBUgJHQCLVUWL=`�U�F�J F%G&APLKJHF�kWLVONF%GNGPoBXjXCo�kWL=F%�WXjQCIRF%IKQjiBUQjUWk�LV�¤LVUWkWQCLVUgJHL�D$`�LfONLfIKoBUWLKIKJ F�F6XjFZIKoBmn��`�J F%k�oBGHFZ�n�¤LVGNm�QCJNL�L ¢t�WXjoBGNF%GwXjF6F%G�D `WQCJNLVIKJN`WGHFt��XpF\oB�¤LVGHF �IVQCiBU�k�LVX£D.x}u ��XjoBO��¤LVGNQ]���VGPQjIVo%Ovk�LVX£DTr���¢²A��'F�J F%G&APLKJ F��¯��N �WXC`WOvL�APLVIK`�J FnLVX�IVi$kWQjSBo�kWLKX DTr)��¢�LVUJHQCLVm��²o�GPLRF%X�m�QjLKU JNGHF%OTLKX�kWLV��`WGHF%k�oBG�§�F%OHF�kWonLKU @©QCUWkWo F�O�Xjo�F%U�F%XCQjhVF=XjMjU�LRF=�¤oBG�XjMjU�LRF6�lkWLKON�WXCQjLKSgFQjU���o%GNmnF%IVQCiBU+ONoB§WGPL�XCoBO6GPLVSBQCOPJHGPoBO\QjUgJHLKGNUWoBOZkWLVXw�¯��x LVU±m OWXCJNQj�WXCLVO¯°BLKU JHF%U�F%O�LKU JHQCLVm��²o�GNLVF%X A��'FQjUgJHLKGP��F%IKL�kWL�IKoBm=`WU�QjIRF�IVQji%U kWL�XpF{JHF%G7APL�J F+�²LKGNm�QCJHL�IKGNLRF�GnU `WLKOPJHGPo �WGPoB�WQCo IKitkWQCSBo �¯��xYDTr���¢E�IVi$kWQjS%olkWLVX}x}D F%U� WJNGNQCiBU2A�¡X ��F%GPk�F.F�GNL��²LKGNm�QCJHL�LKXy`WONo�kWL�J F%G&APLKJ F�O\k�LnL ¢��WF%UWONQCiBU k�Lnm�LVm�oBGNQjF���²LKGNQ]���VGNQCIVoBOaJ F%XCLVOTIVo%mno�IVo$kWLKIVOV�9XCiBSBQjIVF6kWL[QjUgJNLVGP��F�IVL%��o�JHGNo%O��¯��xO�o�m�QjIKGNo$IVoBUgJHGPoBXpF�kWoBGNLKOVA
� ����� � ��2 &)(32 /�� � �4(e6 �� �� � (*&)( � -�� - %  7"$ �%P&)(*"$+�- &)/S%* 0-

¡yX��WF�D `WLKJNLZ��F�GHF�kWLVONF%GNGPoBXjXCo�IVoBUgJNQjLVU�L��
�'F�J F%G&APLKJ F���F�GHF�kWLVONF%GNGPoBXjXCo��¯��N���Xj`WOKA
D.F%§�XjL[��F%GNF�LKX��W`WLKGPJHo���F%GNF%XjLKXjo=k�L\XjF�xaD_z|�f^�� cBrB��F��f^ � cBr �~ A
��`WLKU JNLZk�L\�¤o$kWLVG\z�¡yUgJNGHF%k�F�@&cBr%�BcBr%� M6�9r%�g�%¥%� �vh���ONF%XjQCk�F ��r �
M kWI��9b�Asb��f~�A
��LK�W`WGNF%kWoBG�¡£¢���XjoBGNF%kWoBGTkWLZDwi$kWQjS%o���F%GHF�@©QCUWkWo F�O�� ?¯og�¯��x�A
��LVU�SB`�F�APLZ¡UWOHF%m6§WXpF%k�oBGTF%XCSBLV§WGNF%QjIKo���F%GNF�LKX�DTr���¢²A
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xGNo%SBGHF%mnF=kWLZF%`�JNo ���WGP`WLV§WF�A
xGNo%SBGHF%mnF%OT��F�GHF�kWQC°%LVGPOHF%O�F%�WXCQjIRF�IVQjo%UWLVOKA

��F�O�D.F�GHF%I�JHLVGPMjO JHQjIVF%OTkWL[XpF6JHF%G7APL�J F��¯��N_ONoBU �
uvU0�¯�tx Cv�{��bgc%�BDTr�� c=kWL[�W`WUgJHo� �APoWA
�g����� x}� z�JHQCLVm��²o��WF%GHF�`WU�IVQCIVXjo�k�L\QCUWOPJNGN`WIKIVQCiBU �9cBr)UWO ~ A
@"� N��WF%XpF%§�GHF%O.k�L\m�LVm�oBGPQpF=���¯��kWL[kWoB§WXCL[F%IVIKLVOPo¨z|�T���v�f�{~�A
c N_��F�XpF%§WGNF%OTkWL[m�LVm�oBGNQjF=�Te[���F%GHF�QjU�QjIVQCoWA
uvU��W`�LVGPJNonOPLVGPQpF%X2m6`WXCJNQj�WXCL�¢�F%kWo=�¤oBG�kWQ]°tQCONQCiBU�kWL¯JHQCLVm��²o�z7C��¯�{~ A
uvU��W`�LVGPJNonOPLVGPQpF%X2IKoBU�§W`�P²LVGZz|^T�txa~ A
uvU�F�QCUgJHLVG ��F%IVL[��F�GHF��W`WLKGPJHo � `W�KON�¤LVkEz���x� ~.��F%GHF�XjF%OTIVoBm6`WUWQjIVF%IVQCoBUWLKO�xaD ���¯��x�A
uvU��WGPoBSBGNF%m�F�kWoBG.kWL¯JNQjLVm��¤oBOVA
C�GNLKO�m�otk�oBOTkWL\F �WoBGPGNo�kWL[LVU�LVGNS%MpF�A
uvU�IKoBUg°BLVG JHQCkWoBG C���D.bgc%�%�vD.��@\�WGPoBSBGHF�m�F%§�XjL��lIKoBU�IRF%XCQjk�F�klkWL¯°BoBh�A
uvU�F�k�QjON�¤oBOPQCJHQ]°Bo�XCiBSBQjIKo�x²����cBc M=@R��A
uvU�oBOPIVQCXpF%kWo%GVA
?¯LVUWLKGHF%k�oBG�kWL[GNLVXCo ATx}�'�A
¡m=`WXjF%kWoBG Bf�¯�Wrt@R��A
^w`�O�kWL[L ¢��WF%UWONQCiBU��lONL ��F%XjLKO�kWL[IVoBUgJHGPoBX���F%GNF�kWQjOP�²oBOPQCJNQC°Bo%O.L�¢$JHLKGNUWo%O�kWL[LKU JNGHF%kWF��lONF%XjQCk�F�A
��QCUWQEANF%I�� O�mno%UWo�kWL�@&�%ª�kWL[�W`WXCSgF%k�F=��F�GHF�LVUgJHGNF%k�F%O��lONF%XjQCk�F%OTF%UWF%XjiBS%QjIRF�OVA
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�£QjSB`�GHF=�WA]@(�W��m=§WQjLKUgJHL¯kWL[kWLKOHF%GPGNoBXCXjo�kWLKX�DwotkWL\¡£¢t�WXjo%GNLVGKA

� ��� � � /�-./���2 10(32 (*"$ 76 �4( 6S � � 2 % /���2  068/��  �
¡yXvkWQjF%SBGHF�m�F+kWLVX��¯��N��WXC`WO�OPL{m=`WLKOPJHGNF±LVU«XjF  �S%`WGHF ��Adct�}kWoBU�kWL{ONL0QjkWLKU JNQC �IVF LKX�IVQCGNIK`WQCJNo

D `WLfONQCGP°%LfkWL¯QjUgJNLVGP��F�IVL��WF%GHF=XjF%OwOPL���F%XCLVOTF�U�F%Xji%SBQjIVF%Ofz�LVX²IVoBUg°BLKGPJNQjkWoBG C���D.bBc%�%�vD.��@&~ ��LKX��W`WLKGPJNo�kWLLVm=`�XpF%IKQjiBUKBf�¯�Wrt@R����XpF=QCU JNLVG ��F%IVL[��F%GNF�`WU���`WLVG JHo �$`��VON�¤LVk±z���xy� ~ ��LVX�D.xyu��lON`WO��¤LVGPQC���VGPQjIKoBO��
�'F�XjiBS%QjIRFZ��F%GHF�LKX���x�wLKO�`WU�kWQjOP�²oBOPQCJNQC°Bo=x²�f� QjUgJHLKSBGHF%k�o�LVU�XpF6JHF%G7APL�J F D `WL[oB�²LKGHF=IKoBmno�XjFQCU JNLVG ��F%IVL��WGNQCUWIVQC��F%X9LVUgJHGPLfLVX¤�W`WLKGPJNo���F%GHF�XjLVXCo[kWLfXpFZx}D ��XjF\QCU JNLVG ��F%IVL ��x�ykWLVX�DTr�� ctA�DwoBm�oIKoBUWONLKIV`WLKUWIVQjFZkWL�LKOPJHo��gXpF¯QjUgJHLKGP��F%IKLTXjiBS%QjIRF�k�FZF¯XjF¯xaD IVoBUgJHGPoBXWkWQCGNLKIKJHo[kWLKX ��x� kWLKX¤DTr�� ct�%kWLXjFZONL ��F%X²kWLfGNL ��QCUWQjIKQpF%XCQjhRF�IVQji%U�z�GPLVONL�J ~ak�LVX²�¯��x	��XjFZIVo%U� �SB`WGNF%IVQCiBU�k�LfXpF[J F%G&APLKJ F\��F%GNF6oB�¤LVGHF�GIKoBU	kWQC��LKGNLKU JNLVO�IKoBU� �SB`�GHF%IKQjoBUWLKO=kWL���`WLVG JHoBO=�WF%GHF%XCLVXCoBO�z�LVO JHo¨LVOK� �W`WLKGPJNoBO=kWLlQCmn�WGPLVOPoBGHF�kWLIK`�F�JHGPon`�o$I �Wo�§WQCJNO ~�A
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��QjSB`WGNF=�WAsc���C�F%G7APL�J F�kWLVX'�¯�EN��WXj`�OVA

Dw`�F�UWkWo{OPL�LVU�LVGNS%QjhRF�XpFlJ F%G&APLKJHF�� ONLnIVoBGPGNL�LVX}kWLV��`WGHF%k�oBGV�'LVO JHL�OWXCJNQjm�o�QCUWQjIKQpF%XCQjhVF�XpF�XjiBS%QjIRF��F�GHF6LKX ��x� �nIKoBU� �S%`WGHF6LKX²��`WLVG JHo=��F�GHF%XCLVXjo[��F�GHF D `WLvJHGNF%§�F�APL�LVU�LKX²m�otk�oZIKoBGNGPLVIKJNoW� �gF6OPLRF��`{ª�§WQCJNOVA¤¡U¨LVOPL=mno%mnLKU JNoW�9LVX�LVUWXjF%IVLZkWL=IKoBm=`WUWQCIRF%IKQjiBU�LVUgJNGNL=XjF�J F�G7APLKJHF��¯�EN ��Xj`WOv�0XjFx}D LKOPJ � XjQCOPJNo���F%GHF�oB�¤LVGNF%GVA
x�F%GHF D `WL�LVX²�¯��N �WXC`WOy�nLKX�F�U� WJHGPQjiBU�ONL�IVoBm6`WUWQ$D `WLKUlF%kWLKIV`�F�k�F%m�LVUgJHL��tLKX²�f��x k�LV§¤L�ONLKSB`WQCG`WU+�WGPo%JHo$IVo%Xjo�kWL�IKoBm=`WUWQCIRF%IKQjoBU�LVOfIKoBm OWU+kWL� �UWQjk�ol�²oBG�LVXyF%U� �JHGNQCiBU2A²x�oBG[LKONo�XpF�x}D IRF%GPSgFLKX}��GNo%JNotIKoBXjo�F%XOPo%� JGF.F�GNL�kWLnIKoBm=`WU�QjIRF�IVQji%U k�LVX}�¯��x D `WL�GNLVOPQjkWL�LVU XpF�m�LVm�oBGNQjF�kWLVX}�¯�tx
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LKU«XpF%O�kWQCGNLKIVIVQCoBUWLKO�ªB� � � @&� � � z °BLKGn �SB`�GHF+�WAsbB~�A}¡X��WGPo%JHo$IVo%Xjo¨J F%m6§WQj�KU `WONF `WU §W`�P²LVGnkWLIKoBm=`WUWQCIRF%IKQjiBUnIVoBm OWUlF=F%m6§²oBO}��ONLfLKUWIV`WLKUgJHGHF�LKUlXpFZm�LVm�oBGPQpF¯kWLVX��¯��xELVUlXjF%Oak�QjGNLKIVIKQjoBUWLKO@"�%�B� � �H@"�B�B� ��AB¡X�§W`�P²LVG}kWL�IVoBm6`WUWQjIVF%IVQCiBU�LVO}XpFfm�LVm�oBGPQpF�`WONF%k�F[�²o%G}XjFfIVoBm6`WUWQjIVF%IVQCiBU�LVUgJNGNLLKX2F%U� �JHGNQCiBU��nLKX��f��x�AEC�o$k�F%OaXpF%O}Xjo$IRF%XCQjk�F�kWLVOkWLKONkWLfªB� �lF�@&� � ���nk�L=@"�B�B� ��F�@R�B�B� �nLVOPJ � UGPLVONLKGP°�F%k�F�Ov�lU�onkWLK§²LKU�OPLVG�ONo%§WGNLKONIVGPQCJHF%OVA

�£QCSB`WGHF=��Asb ���0F%��F�kWLZ��LKmnoBGPQpF=kWLKX�DTr�� ctA
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¡X�IVQCGNIK`WQCJNo�kWL[QjUgJHLKGP��F%IKLZF�U�F%Xji%SBQjIVF6�vD.��@\�WGNoB�¤oBGPIVQjo%U�F=`WU�IRF%UWF%X�ONQCmn�WXCLfkWL\F%k�D `WQCONQCIVQji%UlkWLk�F)JHoBO[kWQCONL��WF%kWo���F%GHFl�WGPLVOPLVGP°�F%G[XjF�IVF%XjQCk�F%k¨kWL�°%oBh%A�¡X�vD.��@�QjUgJHLKGHF%I�J � kWQjGPLVI�J F%m�LVUgJHL�IKoBULKXT�W`WLVG JHo ONLKGNQpF�X C��¯� kWLVXvDTr��gctA¡XT�vD.��@�SBLVU�LVGHF+LVXwGNLVXCo A=kWL�GNL3D `WLKGNQCkWo z �WD.� N\~Z�	Xjo%O�W`�XjONo%O.kWLfOPQjUWIKGNoBUWMjF6kWL�JNGHF%mnFZ`�OHF%kWo%OT��F%GHFZm�F%U�k�F%Gwk�LVONk�L¯o�F%X¤�vD.��@BA�¡X�GPLVXCo Aam�F�LVOPJNGNo=LKOSBLKUWLVGNF%kWo��²o%GTLVX�oBOPIVQjXjF%kWoBGwkWL[XpF=J F%G&APLKJHF�A
¡X.oBOPIVQCXpF%kWo%GZkWL�XpF�JHF%G7APL�J F{LVO6kWL¨@"�g� �vh�� �WGNoB�¤oBGPIVQjo%U�F0`WU�F{OPL���F�XwkWLlGPLVXjo�A6F%XTDTr��gct� F%X�vD.��@f��F%X¤kWQjOP�²oBOPQCJNQC°Bo6x²���yAW��FZoB�²IKQjiBU�x}�'�+kWLVX2DTr�� cZLKOPJ � IKoBU� �S%`WGHF%kWF6�²o%G.`WU���F%I�JHoBGakWLIK`�F�JHGPoW�gIVGPLRF%U�kWo6`WU�oBOPIVQjXjF%kWoBGk�Lv�B�g� ��hv��F%GNF¯LVX9GNLKXjo A QjUgJHLKGNUWo��g�²oBGXCo D$`�Lv��`WU�IVQjo%U�F%m�QjLVUgJNokWLKX'IVoBUg°BLKGPJNQjkWoBG��vD.��@[IKoBGNGPLZF�@"�g����h%A
¡X.L ¢���XjoBGNF%kWoBG=k�LlIVi$kWQjSBo ?¯og�¯�tx¦�WGPoB�¤oBGNIKQjoBU�F{`�U�F{QjUgJHLKGP��F%IKLlkWLlkWLK�W`WGHF�IVQji%U	§�F%OHF�k�F¨LVU
@©QCUWkWo F�O\�{`WU F�m=§WQjLKUgJHL�m=`��¨mnF%UWLGANF%§WXCL%A��'FlQjUgJHLKGP��F%IKL�kWL�kWLV�W`�GHF%IKQjiBU �W`WLKkWLnk�LVON��XjLVSBF%G�	m�o$kWQC �IVF%GZJNotk�oBO�XjoBO�GPLVSBQCOPJNGNoBO�QCU JNLVGPUWoBO�kWLKX��¯��x�A��XjSB`�U�F%O=��`WUWIKQjoBU�LVO�IVo%m=`WUWLKO�OPoBU kWLkWLK�W`WGNF%IVQCiBU �WF%ONo0F��WF%ONoW�'IKoBXjo$IRF%G¯��`WUgJHoBO\kWL���F%GPo�LKU LKX}IKitk�QjSBoW�²°BLVUgJHF%U�F%O\��F%GNF�oB§�ONLVG °�F%GU `WLKOPJHGNF%O�°%F�GNQpF�§WXjLKO.�lLVX�mnF%UWLGAPo�kWL\F%GNI �WQ]°BoBO�kWL[LKU JNGHF%kWFg��OHF�XjQjkWF�A
�TkWLKm � O¯kWLVX k�LV�W`WGNF%kWoBGK��LKX�¯��N �WXj`�O¯QjUWIKXj`��%L=`WU¨IRF�GNSgF%k�oBGfkWL�F��WXjQCIRF%IKQjoBUWLKO���`WU+LVUWONF%m �§WXjF%kWoBG6F%XjS%LV§WGNF%QjIKo¨F%§WOPoBXj`�JNoWA�¡yO JHL OWX]JHQCmno��²LKGNm�QCJNL��WGPoBSBGHF�m�F%GZLVU	XCLVUWSB`WF�APL�LVU�OHF%m=§�XpF%kWo%GOPQjU�JHLVU�LVG�`WU�IVoBUWo$IVQCmnQCLVUgJHo6L�¢$JHLKUWONonkWL[XjoBOTm�UWLVm�iBUWQCIVoBOwkWLVX'IVo%U AP`WUgJHo�kWL[QjUWO JHGP`WIVIKQjoBUWLKOVA
x�oBG�L�APLKmn�WXCoW��LVU	LVXwIRF%OPo¨kWL D `WL D `WLVGNF%mno%O=m=`WX]JHQj��XjQjIVF%G¯kWoBO�U/OWm�LVGPoBOV�ZB L �����±IKoBXjo$IRF%GLKX�GPLVON`�XCJ F�kWo�LKU0LVX�F%IK`Wm=`WXjF%kWoBGv^��9IVo%U{LVX'XjLKUWSB`�F APLZLKUWOHF%m6§WXpF%k�oBG�§WF%OHF%k�o�LVU0mnUWLKmni%UWQjIKoBOV�kWLK§²L\OHF�§²LKGNONL[XjF���`�UWIVQCiBU�kWL[IRF%k�F�QCUWOPJNGN`WIKIVQji%U �
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DwoBU�`WU�LVUWONF%m=§WXjF%kWoBG�F�XjSBLK§WGHF%QCIVo=OPLZ`�OHF�UWo%J F�IVQji%Ulm�F�JNLVm � JHQCIRF6OPQjm��WXjL �
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� ��� � � ��24(�� /���2 �4( 6� &k 7"�� (*&k � ��� � 6 � -
�tQjSgF\XjoBO}ONQCSB`WQCLVUgJHLKOw��F%OPoBO.��F�GHF6F�ONLVS%`WGHF%Ga`WU�F6IKoBUWL ¢�QCiBU�IKoBGNGPLVIKJHF=LVUgJHGPLfXpF¯J F�G7APLKJHF=�¯��N��WXC`WOa�XpF�x}D �

@BA����F%SB`WL[XjF�x}D�A
ctA DwoBU�LVIKJNLZLKX�IRF%§�XjL¯kWL[XpF�QCmn�WGPLVOPoBGHF��f^.cBr�F�X2�W`WLKGPJHo���F%GNF%XjLKXjo=k�L\XjF�xaD�A
b�A DwoBU�LVIKJNLZLKX�IRF%§�XjL¯kWL[XpF�QCmn�WGPLVOPoBGHF��f^.cBr�F�XjF6J F%G&APLKJ F��¯�EN��WXj`�OVA
�WA DwoBU�LVIKJNLZLKX�IRF%§�XjL¯kWL\F%XCQjm�LVUgJ F%IKQjiBU�F�XjF=��`WLVUgJHL[kWLZr��
	��
rtA��UWOPLVG JHL\LVX2JHGNF%UWO ��oBGNmnF%kWoBGwLVU�XpF=JHoBmnF=kWL\F%XCQjm�LVUgJ F%IKQjiBU�A
¥�A DwoBU�LVIKJNLZLKX�IRF%§�XjL[F%k�F���J F%k�oBGT��F%GNF�XjF6��`WLVUgJHLZF%X2IKoBUWLKIKJHo%Gvk�L\XjF6��`WLVUgJNL%A
�tA DwoBU�LVIKJNL�LKX�IRF%§WXCLvF%k�F%��JHF%kWoBG�WF%GHF[XpFf��`WLKU JNL�F�X�IVoBUWLKIKJNoBGy��F%GHF[XpF[F%XCQjm�LVUgJ F�IVQji%U=LVU�XpFfJ F�G7APLKJHF�¯�EN��WXj`�OVA

� ��� � �b2 - &k 76S 0% /�� 2 �4(e6 -�� �]&�� #"$(
��F%SgF�IKXjQjI�LVU�LVX'^wo%JNiBU�kWL[��UWQjIKQjo�kWL[XpF=§WF%GNGNF�k�L[JHF%GNLVF%OV��OPLVXCLVIVIKQjoBU�LZ¡9APLKIV`�JHF%GT�lLVOPIVGNQC§�F �
������5 ����� � � � � �
x�oBG o%mnQCONQji%UZLKXt�WGPoBSBGNF%m�FvkWL.QCUWOPJHF%XpF%IKQjiBU\QjU�OPJ F�XpF�LKX�OPo%� JGF.F�GNL.LKU�LVX�k�QjGNLKIKJNoBGNQCo¯D ���B�¯��N©�WXj`WOKAB�$Q`WOPJNLVk D$`�QjLVGPL[IRF%m=§�QpF%G.LKX'kWQjGPLVIKJNoBGNQCo��W`WLKkWL �WF%IVLKGNXjo�IV`WF%UWkWo�ONL\XjL¯OPoBXjQCIVQCJHF6IVo%U� �GNmnF%G�LVX�k�QjGNLKIKJNoBGNQCokWLVO JHQCUWoWA
��LVOP�W`W�VO�kWL�IVoBGPGNLKG.LVX²�WGNoBS%GHF%mnF\k�LfQjUWO J F%XjF%IVQCiBUnF%��F%GPLVIVLKG � `�UlQjIVo%UWo6XCXpF%mnF%kWo6Dwotk�Lf¡£¢t�WXjoBGPLVGKA¡XaLKUWOHF%m6§WXpF%k�oBG\F%§WONo%Xj`�JNoW�'LVX}IRF%GPSgF%kWoBG\kWL�F%�WXjQCIRF%IKQjoBU�LVO¯� XpF�F%`�JHo ���WGP`WLV§�F�UWo0OPoBU	F%�WXCQjIVF%IVQCoBUWLVO��F%GNF�F�m=§WQjLKUgJHL @©QjU�kWo F�Ov�¤LVGPo�ONL\�W`WLVk�LVU{F�IVIVLKkWLVG�m�LVkWQjF%UgJHL¯LKX�O �WLKXjX�kWL @©QjU�kWo F�OVA
x£F%GNF��WGNo%§�F%G�XjF�IKoBU� �S%`WGHF%IKQjiBU�� ��F�SgFnIKXjQjI\LVU0LVX£QCIVoBU�olDwo$kWL=¡£¢t�WXjo%GNLVGKA²����F%GPLVIVLKG � `WU0IV`�F%k�GNokWL�k�Q � XCoBSBo\��F%GHFZXpFZIKoBU� �S%`WGHF%IKQjiBUnkWLVX²�W`WLKGPJHo6kWoBUWkWL��W`WLVk�L¯LVONIKoBSBLKG.`WUWo=k�LfXjoBO}�W`WLKGPJNoBO.��F%GNF%XjLKXjoBOkWQjOP�²o%UWQj§WXCLVO'�=XjF�kWQCGNLVIKIVQCiBU�kWL.LKU JNGHF%kWFg��OHF�XjQjkWF�kWLVXt�W`WLKGPJHo�Ag¡X��W`WLKGPJNo¯IVoBGPGNLVI�JHo¯QCUWQjIKQpF%G � XpFvQjUgJHLKGP��F%IKL��F%GNF�k�LV�W`WGNF%GVA&uvU�FT°BLVh D `WL}ONL ��FTQjUWO J F%XjF%kWoTIVo%GNGNLKIKJHF%mnLKUgJHL}LVX ��F%GPk�FwF%GNLy�¯LVXgOPo%� JGFwF%GNL��)XjF.QjUgJHLKGP��F%IKLkWLwk�LV�W`WGNF%IVQCiBU6LKO kWLKON�WXCLVSgF%kWF�LVU=XjFv�WF%UgJ F%XCXpF�IVoBm�o�OPLwm=`WLKOPJNGHF�LKU=XpF� �SB`WGNF��WA]@BA%�tQto$IV`�GNGNLa`WU=LKGNGNo%GIV`�F�UWkWolONLZJHGHF)J F�kWL�QCUWQjIKQpF%XCQjhVF%G.LVX£kWLV�W`�GHF%kWo%GV����`WLVkWL�OPLVG¯kWLK§WQjk�olF�`WU¨�WGPoB§WXjLKm�F�kWL=IKoBUWL�¢tQCoBUWLVOKAx£F%GNF��WGNoB§WF%GTXpF�IVo%U� �SB`WGNF%IVQCiBU�kWLVX �WF%GNk�FwF%GPL%��IVo%GNGHF�LVX���GNoBSBGNF%mnF6kWL\F%`�JNo ���WGP`WLV§WF�A
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� ��� � � (3-)%'",/�� % /���2 � (e6	�4( � � "5 � �0"�� � �4( � � � 6 �0",(*"
¡yX�F%m=§WQCLVUgJHL{�¯��N �WXj`WO�UWoBO��¤LVGPmnQ]JHL0L ¢t�²LKGNQjm�LVUgJHF%G�� `�JHQCXjQjhVF%G�LVX¯�f��x4DTr��gc ��F%GNF±�WGNo$IVL �OHF%m�QjLKUgJHo�LVU JNQjLKmn�¤o�GNLRF�X A��TkWLKm � O\UWoBO\k�F�XpF�XjQj§¤LVG J F%k+kWL�IVGPLRF%G\U `WLVO JHGPo{�WGNo%�WQjo�ONo%� JGFwF%GPL���F%GNF

D `WL�IKoBGNGNF�LKU±XpFlJ F%G&APLKJHF�JHF%XyIVoBm�o�LKOPJ � ��o�IVo%UWOPJNGN`WQCGZU `WL�°%F�O6J F%G&APLKJHF%O\�+L ¢t��F%UWkWQCGZLKXaOPQjO JHLVmnF�kWLm=`WI ��F�OZmnF%UWLKGHF%OKA�¡XykWLK�W`WGHF�kWoBG6k�LVX}�¯��N4�WXC`WO[JHGHF�§�F�ANF�IVoBU±LKXyLVUWONF%m=§WXjF%kWoBG¯�+LVX}IRF�GNSgF%k�oBG[kWLF%�WXCQjIRF�IVQjo%UWLVO���F%GHF�FR�$`Wk�F%GPUWoBO\FlkWLVONF%GNGPoBXjXjF%GV�¤�WGPoB§�F%Gf�0GNLK WU�F%G[U `WLVO JHGNo%O\��GNoBSBGNF%mnF%OfLVU XjLKUWSB`�F APLLVUWONF%m=§WXjF%kWoBGKA
¡yXakWLV��`WGHF%k�oBG�Dwo$kWLl¡£¢t�WXjoBGPLVGZIVoBUWOPQjO JHL���kWL�IK`�F�JHGPo{°BLKU JHF%U�F%O��¤oBGZoBmnQCONQCiBU ��kWLKONLVU�OHF%m=§�XpF%kWo��GNLKSBQjO JHGNo%OTkWLVX�D.xyuZ��GPLVSBQCOPJNGNoBO�kWL[�¤LVGNQ]���VGPQjIVo%Ow�lXpF6°%LVUgJ F�U�FnkWL[m�LVm�oBGNQjF6kWL[k�F�JNoBOVA

�'F�°%LVUgJ F%UWF0kWL�k�LVONLKUWOHF�m=§WXpF�kWo{m=`WLKOPJNGHF�LKXaIKitk�QjSBo��¯��x � XpF�Xjo$IRF%XCQjk�F%k¨k�L�m�LVm�oBGNQjF�A��'FXCotIVF%XjQCk�F%k[kWLVXtIVoBUgJHF%kWoBG�kWLw�WGPoBSBGNF%m�F6z|x}DT~�LKO GNLVF%XjhVF%k�Fv�²oBG�`WU�F�XCMjUWLVF�F�m�F%GPQjXCXpF.ONo%§WGNLK�W`WLVO J FLKU�LKX�IVi$kWQjSBo�A
�'FZQCUgJHLVG ��F%IVLTJHF%m=§WQC�VU�ONoB�¤oBGPJHF\XCLVUWS%`�F�APL�ONQCm=§²i%XjQjIKo�D `WL ��F�IVLvXpF¯kWLV��`WGHF%IKQjiBUnkWLVX9IKitkWQCSBo[m � OOPLVUWIKQjXjXCoW�9LVO JHo�LKOV����`WLVkWL ��F%IVLKGNOPL=GNL���LVGNLKUWIVQjF�F�XCotIVF%XjQCk�F%kWLKO.��°�F%GPQpF%§WXCLVO�LVU¨LKX�IKitk�QjSBo��gF�OPLRF�¤oBGfLKX£UWoBm6§WGNLZkWL=LVU�OHF%m=§�XpF%kWo�o��²o%G�`WU¨L�JHQ$D `WL�J F��¤oBG�XCoKD `WL�UWolLKOfUWLKIVLVONF%GNQColIVoBU�otIKLVGfXjFkWQCGNLKIVIVQCiBUl��MjOPQjIRFtA
��oBOn�W`WUgJHoBOnkWL���F%GNo«z�§WGPLRF � �¤oBQjUgJ ~��W`�LVkWLKU«ONLKG�F%SBGPLVSgF�kWoBO�o §¤oBGNGNF%kWoBO�ONQCmn��XjLVm�LVUgJNL�IKoBUF%��`WUgJ F%G\�+k�F%G\`WU IKXjQjI�LKU XpF�QjU�OPJHGP`WIVIKQjiBU D `WL�OPLKD `WQCLVGNLnF%U�F�XjQjhVF%GVA2��F�OZ�WGPoB�WQCLVk�F%k�LVO\kWL�XjF°%LVUgJ F%UWFnkWL[kWLKONLVU�OHF%m=§�XpF%kWo��W`WLKkWLVU�IRF%m6§WQpF%GPONL¯`WONF%UWkWo�Xjo%OTmnLKU<O�O���§²o%JNoBUWLKOVA
�'F0°BLKUgJ F%U�F{�WF%GHF0XCoBO6GPLVSBQCOPJNGNoBOZkWLVX.D.x}u �²LKGNm�QCJHL�°$QjOP`�F%XjQChRF%G\Xjo%O6GNLKSBQjO JHGPoBO6QCU JNLVGPUWoBOZ� Xjo%OIVF%mn�¤oBO�kWL\§WQCJ�m � O�Qjm��¤oBGPJHF%UgJHLVOTk�LVX'�¯��x�A�x�F%GHF�IRF�m=§WQpF�GTLVX2°�F%Xjo%GTkWLZ`�U�GPLVSBQCOPJHGPoW�9F%�W`�U JNL�lk�L\`�U�IKXjQjI¯LKU�LKX�GNLKSBQjO JHGNo=��LVONIKGNQC§�F�LKX�U `WLK°%on°�F%Xjo%GVA
�'F�°BLKUgJ F%U�Fl��F�GHF�XCoBO�GPLVSBQCOPJHGPoBO�k�L��²LKGNQC���KGNQCIVoBOvLVO¯OPLVm�L�ANF%UgJHL=F�XpF�°%LVUgJ F�U�FlkWL=GNLKSBQjO JHGPoBOfkWLKXD.xyuZ��L ¢tIVLV�tJHo�LVU D$`�L¯QjUWIKXj`��%L¯ONoBXjF%mnLKUgJHLfXCoBO.GNLKSBQjO JHGPoBO D `WL¯ONoBU�`WONF%kWoBOT�¤oBG.XCoBO.�¤LVGNQ]���VGPQjIVo%OkWLKX��¯��x��WJHF%XjLKOTIVoBm�o�XjoBOT��`WLVG JHoBO�ONLKGNQjF%XjLKOVA
�'F0°BLKUgJ F%U�F¨kWL�mnLKmnoBGPQpF�kWL�k�F)JHoBO=k�LVON��XjQjLKSgF0XjF�m�LVm�oBGNQjF��¤oBG6o%mnQCONQji%U2A���F�kWQjGPLVIVIKQjiBU kWLQCUWQjIKQjo�� XpF�XjoBUWS%QCJH`�k �W`WLKkWLlkWL� �UWQjGPONL�`�OHF%UWk�o `�U	§²o%JNiBU2A�x`WLVkWLKU `�OHF%GPONL�°�F%GNQjF%OZ°%LVUgJ F�U�F%OkWL¯m�LVm�oBGPQpFZk�Lfk�F�JNoBO�F%X�m�QjOPmno\JHQCLVm��²oZ�²LKGNm�QCJHQCLVUWk�o6°BLKGTIV`�F%X%D `WQjLKGa°�F%GNQjF%§WXCL%�$�²oBGwL�APLVm��WXCoXjF��WQjXjF�kWLVXOPQjO JHLVmnF�o�XpF%O�°%F�GNQpF�§WXjLKO¯FlLVUWONF%m=§WXjF%GVA�u�OHF�UWkWo�XpF%O¯��GNoB�WQCLVk�F�kWLVO¯kWL�XjF�°BLKU JHF%U�F�W`�LVkWL\GNLKUWoBm=§WGNF%GNOPL[��F%GHF�F%OPotIKQpF%GPXpF=F�X�UWoBm=§WGPL¯kWL[`WU�F�°�F%GNQjF%§WXjL�A
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¡yU¨LKOPJNL�IRF%�WM]JH`WXCo�OPL�m=`WLVO JHGNF�`WU�F�QjUgJNGNo$kW`WIVIKQjiBU{F�XpF�JHF%G7APL�J F�kWL6kWLVONF%GNGPoBXjXCon��LK°�F%Xj`WF%IVQCiBU{kWLKX�¯��x Cv�{�tbgc%�gDTr��B�gct�kWLKONIVGPQj§WQCLVUWk�o kWL���oBGNmnF¨GNLKON`Wm�Qjk�Ft� XjoBO�kWQCON�¤oBONQ]JHQ]°BoBO=�EIKoBmn�¤oBUWLKUgJHLVO"D `WLXpF�QjUgJHLKSBGHF�U2A²�Tk�LVm � OV�¤ONL=QCUWIVXC`��BLZ`WU�F�QCUgJHGNo$kW`WIKIVQCiBU{F%X�F%m=§�QjLVUgJNLZkWL6kWLVONF%GNGPoBXjXCo�Dwo$kWL�DwoBm��¤oBONLKG�$JH`�kWQjo=�lLGAPLVm��WXjo%OTkWL[�WGNoBS%GHF%mnF%IVQCiBU�JHF%UgJHo�LVU�XjLVU�SB`�F�APL¯LKUWOHF%m6§WXpF%k�oBGTIVoBm�o�LVU�XjLKUWSB`�F�APL\D�A
� ����� �  7"�� (*&k � ( �4(3-) 7"k" �0686�� � ( �# 76 �  0% /�� 2 � � ��� � ��� �

��F�J F%G&APLKJHF�kWLnkWLVONF%GNGPoBXjXCo�� LK°�F%XC`�F%IKQjiBU�z|�¯�ENZ~[�²LKGNm�QCJNL"D `WL�XjoBO\`WON`WF%GNQCoBOZ��`WLVk�F�U	�WGNoB§WF%G\�LK°�F%XC`�F%G�F%��XjQjIVF%IVQCoBUWLKO6LVUEJHQCLVm��²o0GNLRF�X.kWLVXTk�QjON�¤oBOPQCJHQ]°Bo Cv�0��bgc%�gDTr)�g�gct� m�LVk�QpF%UgJHL�`WU�F¨QjUgJHLKGP��F%IKLLVUgJHGPL6`WUWFnJHLKGNm�QjU�F%X � `W�KON�¤LVk z|x}DT~T�0XjF�JHF%G7APL�J F��f��NY�¤oBGvmnLKkWQjo�kWLZ`WU¨F%m=§�QjLVUgJNL6kWLZkWLVONF%GNGPoBXjXCoz Dwo$kWLaDwoBm��²oBOPLVGH~�A&��QCI ��Fv��XpF�JHF���oBGNmnFwLKOLO�JNQjXB�WF%GHF�XpFTLK°�F%XC`�F%IKQjiBU[kWL}F%G�D$`�QCJHLKIKJN`WGHF%O£DTr���¢f�\DTr���¢ ¢²�F%ONMgIKoBm�ovk�LVOHF�GNGNo%XjXjo%O�kWLy�WGNoBS%GHF%mnF%O2�¯kWLK�W`WGNF%IVQCiBUZk�La�KOPJHo%OVA)�'F�JHF%G7APL�J F��¯��N«��F�GHFTLVXtDTr��g�BcTIKoBUWO J FkWL[XjoBOwONQjS%`WQjLKU JNLVO�IVo%mn�¤oBUWLKU JNLVO�LVU ��F%GPk�FwF%GNL\��F%GNF�LKX�kWLVONF%GNGPoBXjXCo�kWL\F%�WXCQjIRF�IVQjo%UWLVO �
uvU0�¯�tx Cv�{��bgc%� M�DTr��g�gc�F�@"�B��� ��h�A
uvU	IVoBUgJHGPoBXpF�kWoBG6k�L�§W`WO=k�L��WGN`�LV§�F���C�� ? C�^TDY� �����B�vD C�ªB�B�%����IKoBU	LVXaLVO J � UWkWF%G=� ¡y¡y¡@B@V�g��A]@B�y��F%GHF+XpF+LVm6`WXpF%IKQjiBU L�QjUgJHLKGP��F%IKL�IKoBU«LVX��W`�LVGPJNo � `W�VOP�²LKk«IVo%UWLVI�J F%kWo±F XpF x}D �²o%Gm�LVkWQCo�kWL[`WU��W`WLVG JHo���F%GNF%XjLKXjo�z���x� ~�A
��o%O�IKoBUg°BLVG JHQCkWoBGNLKO��¯�%� �a�¯��� C���D.bB�%���¯r%��IVoBU�QjUgJHLKGP��F%IKL\F�m�QjIKGNi%��o%UWo6��F%X]J FR°Bo%h%A
uvU�F�QCUgJHLVG ��F%IVL[kWL[�W`�LVGPJNo�JHLVXCLK��iBU�QjIVo�A
uvU�F�QCUgJHLVG ��F%IVL[kWL[k�F)JHoBO�F%OPMjUWIKGNoBU�oBOv�����wc%bgc$A
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��LKmno%GNQpF��$�f���¯� ¡£¢$JHLKGNU�F�z|¥�� ��¢+@R¥�§�QCJHOH~�A
��LKmno%GNQpF ��XpF%O ��¡£¢$JHLKGNU�F0z cBr�¥ ��¢+@R¥�§�QCJHOH~�A
uvU�F�QCUgJHLVG ��F%IVL[��F�GHF�L�¢t��F%U�ONQji%U�IKoBUlJ F%G&APLKJ F�O � k�F%`WS � JNLVGT§¤ogF%GPk � A

��F��WXpF)J F���oBGPm�F��f��N LVO�`�U�F�JHF%G7APL�J F�D `WLZQjUWIKXj`��%LZ`�U0GNLKSB`WXjF%kWoBG�kWL\°BoBX]J F�APL\XjQCUWLRF%X D `WLZ�WGNo"°%LVL@BA�ª ��	��¨��F%GNF�XjF�F%XjQCmnLKU JHF%IVQCiBU��WGPQjUWIKQj��F�X2kWLVX'�f��x��¤b�A�b��
	��+��F%GNF�k�QjON�¤oBOPQCJHQ]°BoBOTk�QjSBQ]J F%XCLVOa��r ��	����F%GNF[k�QjON�¤oBOPQCJHQ]°BoBO F%U�F%XCiBSBQjIKoBOVA��TkWLVm � OK�gLVX9�¯��N IVoBUWO J F[kWL�`WU�F[§�F%GPGHF¯kWL�QjUgJHLKGNGP`W��JHo%GNLVOykWLvª[�²o%ONQ �IVQCoBUWLVOZ��F%GNF{oB�²IKQjoBU�LVO6L ¢$JHLVGPU�F%O�kWL�XCoBO6`�ON`�F%GPQjoBOK�£`WU	§¤o%JNiBU±��F%GNF0GNLKQjUWQCIVQjF%XjQChRF%G¯mnF%U `�F%XCmnLKU JNL�F%X�¯��x ��IV`�F�JNGNo�XjLKkWO�QjUWk�QjIRF�kWoBGNLKO �Wk�oBUWkWL[`WUWo�LVO���F�GHF�QjUWk�QjIRF�G.XpF�F%XCQjm�LVUgJ F�IVQji%U�kWL[XpF6JHF%G7APL�J F=�lXjo%OJHGPLVO�GNLKOPJ F�U JNLVOv�W`WLKkWLVU�ONLVG�IKoBUgJHGNo%XpF%kWo%OT�²oBGTLKX�`WON`WF%GNQCoWA
��F�QjUgJNLVGP��F�IVL�LVUgJNGNL�XpF%O[m�LVm�oBGNQjF%OfL�¢$JNLVGNUWF%O=�$�f���¯� � �£XjF%O �¨�¨LKXIVoBUWLKIKJNoBGZk�LnL ¢��WF%UWONQCiBU kWLmnLKmno%GNQpF¯LKO�FZJHGNF"°%�VOTkWL�`WU�F6QCU JNLVG ��F%IVLfk�LfmnLKmno%GNQpF[L�¢$JNLVGNUWF=kWL=@"¥6§�QCJHOfz|¡}��� �~ AW¡X2�f��N¦IKoBUWO J FkWL6k�oBOfIVo%UWLVI�JHoBGPLVOfkWL6L�¢t��F%UWOPQjiBU¨�WF%GHF�LVX F�IVIVLKONo�F�`�U�FnJ F�G7APLKJHFnJHQC�²o��Kk�F%`�S �gJHLVG�§²oBF%GNk��)�²IKoBU{XpF�OONQCSB`WQjLKUgJHLVOTIVF%GHF�IKJHLKGNMCOPJHQCIRF%O �

¡£¢$JHQCLVUWkWL\XpF�OTIRF%��F�IVQjkWF%kWLVO�kWLKX'�¯��N�A
xGNo"°%LVL=F�X2`WON`WF%GNQConF��WXjQCIRF%IKQjoBUWLKO.LVOP�²LKIVM] �IRF%Ov��F%GNF�QjUgJHLKGP��F%IKLVO�kWL[LVUgJHGNF%k�F��lOHF�XjQjkWF�A
uvU IKoBUWLKIKJHo%G=kWLlL�¢t��F�UWONQCiBU D `WL�LVOPJ � kWLVk�QjIRF�kWo¨��F%GNF¨F%IVIKLVOHF�G�F0XpF0QCUgJHLVG ��F%IVL�kWLlmnLKmno%GNQpFL ¢tJNLVGPU�F�F%OPMjUWIKGNoBU�F�kWLKX��f��x¦z|¡}��� �~ �¤m�QjLKUgJHGHF�O D$`�L6LVX'o%JNGNoW���WF%GHF�XjoBO��¤LVGPQC���VGPQjIKoBOTkWLVX��¯�tx�lLKX'F%IVIKLVOPo�kWQCGNLVI�JHo�F�XjoBOT��QjUWLKOvk�L\OPL���F�XjQjhVF%IVQCiBUlkWL[LVO J F%k�o��lIKoBUgJHGPoBX�kWLVX'�f��x�A

��LVk�QpF%UgJHL\`WU�F�IVQCGNIV`�QCJHLKGNMjF�F�U�F%Xji%SBQjIVF�IKoBU0QCUgJHLVG ��F%IVLZF�`WU{IVo%U °%LVG JHQjk�oBG�F�U � Xjo%SBo �.kWQCSBQCJHF%X2���¯r%�nOPL�W`WLKkWLlJHLVU�LVG�F%IKIVLVOPo F¨`WUE�W`�LVGPJNo¨JHLVXCLK��iBU�QjIVo�A �'F¨IVoBUWL ¢tQjiBUEIVo%U LKX.�W`WLKGPJNo+JNLVXCLK��iBUWQCIVo{� LVXT�¯�txLVO�JHGNF"°%�VOfk�LVX��WGNQCmnLKGv��`WLVG JHo�OPLVGPQpF%X'm=`WX]JHQCIRF%U�F�X2§W`���LKGNLRF�kWo�m=`�XCJHQCIRF%UWF%X}z ��IV^T��xy�g~ D$`�L6QjUgJNLVSBGNF�LKX�¯��x�A �'F0QjUgJNLVGP��F�IVL�F�Xam�QjIKGNi%��oBU�o�� F%XCJHFR°BoBhnLVO=�¤oBG6m�LVk�Qjo0k�LVXwOPLVSB`�UWkWo¨IVo%U °%LVG JHQjk�oBG=�f�fr%�1D `WLLVO J � IVoBUWLKIKJHF%kWonF%X��¯��x«IKoBU�LVX�OPLVSB`WU�kWo��W`�LVGPJNonOPLVGPQpF%X2§�`���LVGPLRF%kWo�m=`WX]JHQCIRF%U�F�X z|��IR^T�tx�@"~�A
��F[ �SB`WGNF6r$AC@�m=`WLVO JHGNFZ`WUnkWQpF%S%GHF%mnF¯kWL�§WXCoED `WLKOak�L�XjF[JHF%G7APL�J F\�¯��N��to%§WONLKGP°�F%UWkWo D$`�LfF%kWLKm � OkWL�IVoBUgJHF%G[IVoBU+Xjo%O¯ON`W§WOPQjO JHLVmnF%O\LVU ��F%GPk�F.F�GNL�F%UgJHLKGNQjo%GNm�LVUgJHL�m�LVUWIKQjoBUWF%kWoBOK��ONL�QjUgJHLKSBGHF�U k�QjON�¤oBO �QCJNQC°Bo%OZXCiBSBQjIKoBO[IVoBm�o{OPoBU ��m=`WXCJNQj�WXCL�¢toBGPLVOV�'IKoBUgJHGNo%XpF%kWo%GNLVOZLVOP�²LKIVMC WIVoBO=�WF%GHF0LKXw�W`�LVGPJNo{��F%GNF%XjLKXjoW�'XjFu����VC¯�gLKJNI%� F%OPM�IVoBm�o[`WUnk�QjON�¤oBOPQCJHQ]°Bo¯XCiBSBQjIKo¯�WGNo%SBGHF%mnF%§WXCL[z D.xy�'�¯~ LVU�IRF%GPSgF%kWo\kWL�XpF¯ONL ��F%XCQjhRF�IVQji%UUWLVIKLVONF%GNQjF0��F%GNF{XpF�QCUgJHLVG ��F%IVL�kWL�XpF�JHLKGNm�QjU�F%X � `W�KON�¤LVkE� LKX.�¯��x�A£�4XCo0XjF%GNSBo�kWL�LKOPJ F¨OPLVIVIKQjiBU	OPLkWLVOPIVGPQj§WQCG � U�XpF�O.IRF%GNF%IKJNLVGPMjOPJNQjIVF%OT�WGNQCUWIVQC��F%XCLVOTkWL[LVO JHoBO�kWQCON�¤oBONQ]JHQ]°BoBOKA
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�£QCSB`WGHF�r$AC@(�W��QpF%S%GHF%mnF6kWL\^wXCoED `WLKOvk�L\XjF6J F%G&APLKJHF��f��N�A
� ��������� � ��
 � ����� ������	�� � 	�� ����� � � ��� � 	�
 � � � �� � ���

�³IVo%U JNQjU `�F%IKQjiBU ONL±kWF%G � `�U�F�§WGPLK°BL kWLVOPIVGNQC�²IKQjiBU kWL XCoBO0IKoBmn�¤oBUWLKUgJHLVO D `WL±QjUgJNLVSBGNF%U�F�XjF�WXpF)J F���oBGPm�F0�¯��N��yF%ONMTIKoBm�o k�LVXTmnF%��F¨kWL�mnLKmno%GNQpF0�±mno$kWoBO�kWL�QCUWQjIKQpF%XCQjhRF�IVQji%U2��IVoBU�ONQjk�LVGHF�UWkWoONiBXCo�XpF%OTIVF%GHF�IKJHLKGNMCOPJHQCIRF%OTm � OTOPQjSBUWQ] �IRF)JHQC°�F%OwkWL[�VOPJNoBOVA
-0/21 3Z5�/'798�:�;�<W>¤:¤8

¡yX��f��N OPoB�²o%GPJ F¨`WU �¯��x Cv�{��bgc%� M�DTr��g�gc¨LVXTIK` � X.oB�¤LVGNF+F @"�%�+� ��h�IVo%U `WUE°Bo%XCJ F APLlkWLF%XjQCmnLKUgJ F%IKQjiBU F±@BA�ª �
	��«� °BoBX]J F�APLKO�F¨b�Asb ��	�� ��F%GNF{�WQjUWLKO=kWLlLKU JNGHF%kWF%O�� ONF%XjQCk�F%OV�£F%kWLKm � O6kWL�WGNo"°%LVLVGJNotk�F�OXpF%O QCUgJHLVG ��F%IVLKO��ONL ��F%XjQChRF%IKQjoBU�LVO kWL�IKoBUgJHGNo%XWUWLVIKLVONF%GNQjF%O D$`�LvOPL�IVQCJHF%U�F¯IVoBUgJNQjU `�F%IKQjiBU �
��UgJHLKGP��F%IKLZk�L\LKm=`WXjF%IVQCiBU ��C�� ? z � �%oBQCUgJ C�LKOPJ��TIKJNQjoBU ?¯GNoB`W� � ~�A
��UgJHLKGP��F%IKLZk�L\IKoBUgJHGPoBX���F%GNF�GPLVQCUWQjIKQpF%XCQjhRF�IVQji%UnL[QjUgJNLVGNGP`W�¤IVQjo%UWLVOTL ¢tJNLVGPU�F%OVA
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��UgJHLKGP��F%IKL�kWLn�W`WLVG JHo �$`��VON�¤LVk z���x� ~ D `WL��WGNoB�¤oBGPIVQjo%U�F�JNGHF%U�OP��LVGPLVUWIKQpF�§WQ � kWQjGPLVIVIKQjoBUWF%X LVUgJNGNLXjF�x}D �lLVX'�¯�tx�A
��Q]��LVGPLVUgJHLKOTmno$kWoBOakWLfQjU�QjIVQjF%XjQChRF%IKQjiBU D `WL¯�¤LVGPmnQ]JHLKU�F%X²`WON`�F�GNQjo6ONLVXCLVIKIVQjo%U�F%Gwk�QC��LVGPLVUgJHLKOTmn��JHo �kWo%OwkWL�F%GNGNF%U�D `WL�kWLVOPkWLfXpF[m�LVm�oBGNQjF¯�Te[� ��LVX¤�W`WLKGPJHo ��x� �$kWLV�¤LVUWk�QjLVU�kWo6kWLKX�F�m=§WQjLKUgJHLvkWLLGAPLVIV`�IVQji%U2A
��UgJHLKGP��F%IKL[kWL[L�¢t��F%UWOPQjiBU�kWL¯m�LVm�oBGPQpF6L ¢tJNLVGPU�F���F%GHF�XjF=IVoBUWL ¢tQjiBUlkWL[m�LVm�oBGNQjF%OwL ¢$JHLVGPU�F%O�kWLKXJNQj�¤o��$�f���¯�� � ���¯� �\A
��UgJHLKGP��F%IKLZk�L C�LVm��¤oBGNQChRF%kWo%GVA
��UgJHLKGP��F%IKLZLKUgJHGNL\IVQCGNIK`WQCJNoBOwJHLKXjL���iBUWQjIKoBO\z|�T���¯~w�lLVX���`WLVG JHo���IR^.xy��A
��UgJHLKGP��F%IKL6F�m�QjIKGNi%��oBU�o=��F%XCJHFR°BoBh¯LKU JNGNL[LVX���`WLVG JHo���IR^.xT@BA


V®¤�"! � � (�#B!{*'!{1Z��! �"� = 1f(W�&(�,�!t,7=
��F�IVo%m=`WUWQCIRF%IKQjiBU�LVUgJNGNL\LVX'�¯��N���XjF�xaD LVOv�²oBGTm�LVk�Qjo�kWL\`WU�F�QjUgJHLKGP��F%IKL\k�LZ�W`�LVGPJNo���F�GHF%XCLVXjokWLlª0§�QCJHOlz���x� ~ �VD `WLlONLlQCmn��XpF%UgJ F�`WONF%UWkWo+`WU	m�QjIKGNoBOPQjOPJNLVmnF�LKOPJ � UWk�F%G�k�L�QjUgJHLKGP��F%IKL�kWL���`WLVG JHo��F%GNF%XjLKXjo=�¤LVGPQC���VGPQjIKo�x}x}D.b%�gD.¥B����IVo%U�XjF%OTIRF%�WF%IVQCk�F%kWLKOvk�L��

��UgJHLKGP��F%IKLZIKoBU�LVX��W`WLKGPJNo ��xy�akWLVX'�f��x�A
xGNo"°%LVLVG�IVoBUgJNGNoBXCLVOTkWL[GNLKQjUWQCIVQjF%XjQChRF%IKQjiBU2A
�TIKIVLVOPo�IKoBU\F%XjSB`�UWoBO2GPLVSBQCOPJHGPoBO2QCU JNLVGPUWoBO�kWLKXBkWQjOP�²o%ONQCJNQC°%o.XjiBS%QjIVow�WGNoBS%GHF%mnF%§WXCL�IKoBmn��XjL�APo\z|D.xy���f~�A
DwoBUgJNGNoBX�kWLKX�§W`WOvkWL[�WGN`�LV§�F C�^TD�A
xGNo%SBGHF%mnF%IKQjiBUlkWLKX�D.xy���ZA
C�GHF%U�OP��LVGPLVUWIKQpF�ONLKIV`WLKUWIVQjF%X ��IKoBU0F�`�JHo � QjUWIKGNLKmnLKU JNoW��o�JHGNF%UWO ��LVGNLKUWIVQjF�kWL\F%IVIKLVONo�F%XjLVF�JHo%GNQjo�A
��UgJHLKGNGP`W�²IKQjiBU�kWL � `W�VOP�²LKk0�lIVF%��F%IKQjk�F%k���F�GHF�QjUgJHLKGNGP`W�²IKQjoBU�LVOTkWLKX�DTr��g�gctA
�TIKIVLVOPolF=JHo$k�F�XpF=m�LVm�oBGNQjF=���¯��QjUgJHLKGNU�F�F=JHGNF"°%�VOvkWLVX�§�`WO�k�LZ�f���6A
D.F%�WF%IVQCk�F%k���F%GHF�IKoBUgJHQjU `�F�GT`WU���GNo$IVLVOPonk�L[JNGHF%U�OP��LVGPLVUWIKQpF�kWLVOP�W`W�KO�kWL[`WUWF���F�`WOHF�LVm=`�XpF%k�FtA

¡yO J F�QjUgJHLKGP��F%IKL%���¤oBG�mnLKkWQjo�kWL[`WU0IKoBUWLKIKJHo%G��f^�� cBrt��OPL6IKoBUWLVI�J FnF%X��W`WLKGPJHon��F%GNF%XjLKXjo�kWL\XpF�x}D��ONQCLVUWkWo0IVoBm���F�JNQj§WXCL�IKoBU±LKXwLVO J � U�k�F%G=� ¡y¡y¡ � @&c%ª��0� XjoBOZ�W`WLVG JHoBOZJHQj�¤o�¡}xyx z � ¡U �WF%UWIVLKkEx£F%GNF%XjXCLVXx�oBG J � ~a��¡}D.x�z �¯¡ ¢$JNLVUWkWLKk+D.F%��F�§WQjXCQCJHQCLVOwx�oBG J � ~ A
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5 =�*Z= :�*�! 
V®��|#g��(�,�� �g(W#g���¤®
¡yX'�f��N��W`WLKkWL\ONLVG�QCUWQjIKQpF%XCQjhRF�kWoZ�¤oBGTm�LVkWQCo�kWL��

�'F�mnLKmnoBGPQpF �£�'�f� � L�¢$JNLVGNUWF�A
C�F%G7APL�J F%O�kWL\¡£¢t��F%UWOPQjiBU�kWL[m�LVm�oBGNQjFZJHQC�²o��Te[� A
DwoBUgJNGNoBXjF%kWoBGPLVO�kWL[§W`WO�kWL[�WGP`WLV§�F ��C�� ?TC�^TD�A
�'F�QjUgJHLKGP��F%h ��C�� ? B¯�¯��rt@"��L�¢$JHLKGNU�FtA
uvU�F���UgJNLVGP��F�IVL\kWL[�W`WLVG JHo���F%GNF%XjLKXjo � `W�KON�¤LVk�°$QjF ��x� A

-�� :V¬�= :R� �&��� = ,�� �¤�|#>=+¬�� = �9�&( ; ( ��,�!
x£F%GNF GNLVF%XjQChRF%G�XpF QjUgJHLKGP��F%IKL�LKUgJHGNL0XpF ��XpF�JHF���oBGNmnF{� LVX�OPo%� JGFwF%GNL�kWL{kWLKOHF%GPGNoBXCXjo LVU«IK`�F%UgJHoEF%XIVoBUgJNGNoBX9��LVOPJHF%kWo�XCiBSBQjIKoZOPL�QCU JNLVSBGNF6`WU�k�QjON�¤oBOPQCJHQ]°BoZXjiBSBQCIVo[�WGPoBSBGHF�m�F%§�XjL�IVoBm��WXCL�APo�D.xy�'� Da�$�WGNLKONOD
�[bg�$@&c%ª��WLKX2IV`WF%X�GNLVF%XjQChRF=XpF�OTONQjS%`WQjLKU JNLVOT��`WUWIKQjoBU�LVO��

DwoBUgJNGNoBX�kWL[GPLVONL�JRA
��LVSBQCOPJNGNoBOTkWL[LKOPJ F�kWo���IVoBUgJHGPoBX�mnF%�²LVF%kWoBOTLKU�m�LVm�oBGPQpF6kWLKX'�¯��x�A
��LKIVo$kWQC WIRF%IKQjiBU�kWL[�²LKGNQ]���VGNQCIVoBO¯z�GNLKSBQjO JHGPoBOTkWL[IVoBUgJNGNoBX�L[QjUgJNLVGP��F�IVL[u����VCv~�A
DwoBUgJNGNoBX�kWL[XCLVkWO�QjU�kWQjIVF%kWoBGPLVOT��F%GNF�`WON`�F�GNQjo%O.�lLVO J F%kWo�kWL[XpF�§�F�GNGHF�kWL[QCU JNLVGPGN`W��JNoBGNLKOVA
DwoBUgJNGNoBX�kWL¯JNGHF%UWOPmnQCONQCiBUlkWL[k�F�JNoBOVA
ef�¤IVQjo%UWLVO�kWL[`WOP`�F%GNQCoBOVA

¡yX²D.xy�'��D
�[bB�t@&c%ª�M � @&c%r¯JNGHF%§�F ANF\IKoBU�`WUn°BoBX]J F�APLvkWL�F%XjQCmnLKU JHF%IVQCiBU�kWL�b�Asb�M=�g��`WU�F[��GNLKIV`WLKU �IVQjF\m � ¢tQjmnFfkWL�GPLVXCo AykWLZ@&cBr\� ��h�A�¡X9IVi$kWQCSBo\��`�LVUgJHL�kWLVX�D.xy��� LVOPJ � LKONIVGPQCJNo6LVU�XjLVU�SB`�F�APL M ���f��IVoBU�LVX¤QjUWIKoBUg°BLVU�QjLVUgJNLfkWL�U�o=�²o$kWLKG.F%IKIVLVONF%G.FZLVOPJNLfIVi$kWQCSBo\�nUWoZQjUWIKXj`WQCGNONLvLVU�XpFZk�otIK`WmnLKUgJ F%IKQjiBUnkWLXpF6JHF%G7APL�J F��¯��N�A
¡yU�XjFZ �SB`WGNF�rtAsc6ONL[m=`WLKOPJHGNF=LVX2k�QpF%SBGNF%mnFZkWL¯§WXCoED `WLKOTkWL¯XpF�Oa��`WUWIKQjoBU�LVO D `WL[GNLVF%XjQChRFZLKX'D.xy�'�6A

�VUW�)XZY[��\ �t@
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Controles de Reset

Usuario I/O

UART

Controles de
Interrupción

Interface a tarjeta
de expansión

Interface de
Memoria

Interface al DSP y
registros de Control

Reset del monitor de alimentación de la tarjeta

Reset del botón de renicialización
Reset del DSP

Reset a una tarjeta de expansión

Reset al TBC

Reset Manual

Reset al TBC

Reset a la Terminal Huésped

Reset al DSP

Indicador de Voltaje del DSP

Interruptores (7-8)
Leds (1-3)

UART R/W/CE

Registros de la
Interface de puerto
Huésped

Datos(0-4)

Direcciones(0-2)

Control

Interrupción a la tarjeta de expansión

Interrupción al HPI

Interrupción por arranque

Interrupción de UART

Interrupción externa (PC)

Interrupción al HPI

Interrupción a DSP 0-3

Controles I/0

Controles de Paginación

Datos(0-7)

Direcciones(0-3,12-15,19)

Líneas de Control

�£QjS%`WGHF�rtAsc�����QpF%SBGNF%mnF6kWL\^wXjo<D `WLVO�kWL[XjF%O.��`WUWIKQjoBUWLKO D$`�L\GPLRF%XCQjhVF=LVX�D.xy�'�6A
¡yX�D.x}�'��JHGNF%§�F�ANF=LKU�IKoBU AP`WUgJNo�IKoBUl`WU�ON`��²LKGP°$QjOPoBGTkWLf°Bo%XCJ F APL�CT�)C�xybg�%�B� � bBb%� ��F%GHF=��GNo"°BLKLVGkWQjO JHQCU JNoBOJHQC�²oBO}kWL�ONL��WF%XjLKOwkWL�GNLVOPLKJ�F\XpF[J F%G&APLKJ FZ�¯��N�At��F[J F%G&APLKJHF6�¯��N�OPoB�²o%GPJ F[°�F%GNQjF%O��oBGNmnF%O}kWLGNLKQjUWQCIVQpF�XjQjhVF%IVQCiBU D$`�Lv��`WLVkWLKU�OPLVG}kWLVOPkWL�LKX9�¯��x��gLVX ��C�� ? C�^TD�� o\§�QjLVU��g�²oBGm�LVk�Qjo¯kWL�`WU�F¯J F�G7APLKJHFkWL[L�¢t��F%U�ONQji%U2A9x�oBG.JHF%UgJHoW���¤o$kWLVm�oBOTLVU `Wm�LVGNF%G�IV`�F)JHGNo�kWQCOPJNQjUgJ F%O.��`�LVUgJHLKO�kWL[GPLVQjU�QjIVQjF%XjQChRF%IKQjiBU �

�VUW�)XZY[��\ �Bc
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@BA���LVOPLKJ���F%GHF�LKUWIVLKUWkWLVG��l�¤oBG.��F%X]J F=kWL¯°Bo%XCJ F APL\k�LVONk�LZLKX�ON`W�¤LVG °tQCONoBG�kWL¯°%oBXCJHF�APL%A
ctA���LVQCUWQjIKQpF%XCQjhRF�IVQji%UnmnF%U `�F%X2�¤oBGTm�LVkWQCo�kWLVX�§¤o%JHi%U�k�L\GPLVOPLKJRA
b�A���LVOPLKJ��WGNo"°BLKUWQjLKUgJHL\kWL[`WU�F�J F%G&APLKJ F�kWL[L ¢��WF%UWONQCiBU2A
�WA���LVQCUWQjIKQpF%XCQjhRF�IVQji%U k�LVONk�LlXpF�JNLVGNm�QjUWF%X �$`��VON�¤LVk z|x}DT~ �£LVXaIVoBUgJNGNoBXjF%kWoBGZkWL��WGP`WLV§�F C�^TD o¨LKX�¯�tx�A

¡yX£D.xy�'� QjUWIKXj`��%L6ONQCLKJNL6GNLKSBQjO JHGPoBO�kWLZIVoBUgJNGNoBX���LKOPJHF%kWo D `WL=LKOPJ � U¨m�F��²LVF%kWoBOvLVU¨m�LVm�oBGNQjF�LVULVX�LKON��F%IKQjo�� �Be_kWLKX��¯��x z7MyLKGv WSB`WGHF�O�r$Adc=��rtA � ~�A9¡O JHoBOvGNLKSBQjO JHGNo%OvOPoBU0k�LZª�§WQ]JHOT��ONL\LVUWIK`WLVUgJNGHF%Um�F��²LVF%kWoBO[LVU XjoBO\§WQCJNOZm�LVU�oBOZOPQjSBU�QC �IVF�JHQ]°BoBO\kWLVX}§W`WOZkWL�kWF�JHoBOZ¡}��� � z�¡}� �s�tA]A���� ~ A£��oBOZGNLKSBQjO JHGNo%Om�F��²LVF%kWoBOTLKU�m�LVm�oBGNQjFZkWLKX�D.x}�'� �W`WLKkWLVU�IVoBU� WSB`WGHF�GNONL\��F%GNF�GNLRF�XjQjhVF%G.XjF%O.ONQCSB`WQCLVUgJHLKO�F�IVIVQCoBUWLKO��
DwoBUgJNGNoBX��¤oBGTLVX�`�ON`�F%GPQjo�kWL[Xjo%O.JHGNLKO�XjLVk�OvQCUWkWQCIRF%kWo%GNLVOKA
DwoBUgJNGNoBX2�lm�oBUWQ]JHoBGPLVo�kWL[XjF%O.J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBU2A
��F%§WQjXCQCJHF%IVQCiBU�kWL[XjF�QCUgJHLVGPGN`W�¤IVQCiBU �f���.kWLVOPkWL\LVX'F%m=§�QjLVUgJNL¯kWL[kWLVONF%GNGPoBXjXCoWA
�tLKXjLKIVIVQCiBU�kWL[XpF%O.IKoBUWL ¢�QCoBUWLKO�kWL[XCoBOT�W`WLKGPJHo%O���IR^T��xy������IR^.��xT@BA
��L�JHLKGNm�QjU�F�LVX�LKOPJHF%kWo�kWL[XpF%OTQCU JNLVGPGN`W�¤IVQCoBUWLVOKA
��LVI�JH`WGNF�k�LVX�LVO J F%k�onkWL[XjF�§WF%GNGNF�k�L\QCUgJHLVGPGN`W�tJHoBGPLVO�IVoBUgJNGNoBXjF%kWoBOT�¤oBGTLVX�`�ON`�F%GPQjoWA
��LVI�JH`WGNF�k�L\XjF�ONLVXCLVIKIVQji%U�k�L\XjF�oB�²IKQjiBUlk�L\m�o$kWo�kWL[oB�¤LVGHF�IVQji%U�k�LVX'�¯��x�A
��F%§WQjXCQCJHF%IVQCiBU�olQjU �WQC§WQjIKQjiBU�kWL=XjF%O�QCUgJHLVGPGN`W�¤IVQCoBUWLKOf�WGNo$kW`WIKQjk�F�O��¤oBG�XjFnJ F%G&APLKJHF�kWL=L ¢��WF%UWONQCiBU�lXjF�u��f�LC¯A
xGNo%�²oBGPIVQCoBU�F�XCoBO6m�LVIVF%UWQCONm�oBOZk�L�ONLKm�F���o%GNQjhVF%IVQCiBU �²oBGZONo%� JGFwF%GPL�kWL�XjF%OZOPL���F�XjQjhVF%IVQCoBUWLKO6kWLKXF%m6§WQjLKU JNL[kWL[kWLVONF%GNGPoBXjXCoWA

¡yU LVXIK`�F%kWGPo¨rtA]@nOPLn��GNLVOPLVUgJ F�XpF�kWLK WUWQjIKQjiBU¨�+Xjo$IRF�XjQjkWF%kWLVO�kWLnm�LVm�oBGPQpF�kWL�Xjo%O\GPLVSBQCOPJNGNoBO[kWLKXD.xy��� mnF%�²LVF%kWoBOTLKU�m�LVm�oBGPQpF6LKON��F%IKQjo�� �Be=A¡yX�GNLKSBQjO JHGNo	k�L{IVoBUgJNGNoBXZ@ z D �[C��@&~�IKoBUgJHGPoBXpF XjF ONL ��F%XCQjhRF�IVQji%U�kWL+F%XCSB`WU�F�O�QjUgJNLVGP��F�IVLVO�IVoBm�oONL�m=`WLKOPJHGNF LKU�LVX�IK`�F%kWGPo±rtAsctA}x£F�GHF+IVoBU� WSB`WGHF�G�F%XCSB`WU�F�O�F%IVIKQjoBUWLKOnk�L�XjF%O�QjUgJHLKGP��F%IKLVO�kWL���`WLVG JHoJHLKXjLK��i%UWQjIKoW�Wm�QjIVGPi%��oBUWo���F%X]J FR°Bo%h%�¤F%ONM'IKoBmno�XpF�ONLKXjLKIVIVQCiBU0k�LZXjF%OT��`WLVUgJHLKOf��F%GNF�XCoBO��W`WLKGPJHo%O�ONLKGNQjF%XjLKO`�JHQCXjQChRF%m�oBO2LKX�GNLKSBQjO JHGPo¯D �[C���c�z�IV`�F%k�GNo[rtA�bg~ A�¡XtGNLVS%QjOPJNGNof�EC���CE�WGPoB�¤oBGNIKQjoBU�F�LVX$LVO J F%k�o¯kWL.F%XCSB`WU�F�OF%IVIKQjoBU�LVO LKU�XpF�JHF%G7APL�J F¯�¯��N©IVo%mnofOPLTm=`WLKOPJHGNFfLVU�LVXtIV`�F�kWGNoZrtA �WA��'o%OGNLVS%QjOPJNGNoBO ��¡}�0�f���t¡a� @vOPoBU

�VUW�)XZY[��\ �%b
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��QCGNLVIKIVQCiBU z �WL ¢�~ ��oBm=§�GNL ��LKONIVGPQj�¤IVQCiBU
� D �[C��@ ��LVSBQCOPJHGPo�kWL[IVoBUgJHGPoBX@@ �EC���C ��LVSBQCOPJHGPo�kWL[LVOPJHF%kWoc �¯�{D �[C�� ��LVSBQCOPJHGPo�kWL[IVoBUgJHGPoBX�kWL[m�LVm�oBGNQjF6k�F�JNob �f^w� e ��LVSBQCOPJHGPo���F%GHF�XjF6J F%G&APLKJ F��fF�`WS �gJHLKG�^woBF%GNk�kWL[� �Be� D �[C���c ��LVSBQCOPJHGPo�kWL[IVoBUgJHGPoBX�cr ��¡}�0� �tLKm � ��o%GNo��¥ ��¡}� @ �tLKm � ��o%GNo�@

Dw`�F%kWGPo�rtA]@(����LVS%QjOPJNGNoBOTk�LVX�D.xy��� mnF%�²LVF%kWoBOTLKU�m�LVm�oBGPQpF6LKON��F%IKQjo�� �Be=A
� §WQ]J �voBm=§WGPL ��LVOPIVGPQj�¤IVQji%U

� � � CvcB��¡y� �tLVXCLVIKIVQjo%U�F�XpF6��`WLKU JNLZ�WF%GHF�XpF=QCUgJHLVGPGN`W�¤IVQCiBU�� �[Cvc� �f§²o$o%J.JNGHF%���2@ ��J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBU¥ �f^������EC �vLKQjUWQCIVQjF%XjQChRF[XpF=J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBUr �f^���� � C ��F%§�QjXjQ]J F\XpF�QjUgJHLKGNGP`W�²IKQjiBUlk�L\XjF=J F%G&APLKJ F�kWL[L ¢��WF%UWONQCiBU� �¦QCU �WQC§WQjk�Ft�²@ � ��F�§WQjXCQCJ F�k�F� ����� ¡ � ��F%§�QjXjQ]J F\XpF�QjUgJHLKGNGP`W�²IKQjiBU ������ �¦QCU �WQC§WQjk�Ft�²@ � ��F�§WQjXCQCJ F�k�Fb � � C�bg��¡y� �tLVXCLVIKIVQjo%U�F�XpF6��`WLKU JNLZ�WF%GHF�XpF=QCUgJHLVGPGN`W�¤IVQCiBU�� �[C�b� �fkWLVOPkWL[XpF=JHLKGNm�QjU�F�X � `W�VOP�²LKk2�'@ ��J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBUc u������'¡}�fc DwoBUgJHGPoBX�kWLVX�XCLVk�QjU�kWQjIVF%kWoBG�c� �¯F%��F%SBF%kWoW�²@ �f�WGNLKUWkWQjk�o@ u������'¡}�Z@ DwoBUgJHGPoBX�kWLVX�XCLVk�QjU�kWQjIVF%kWoBGf@� �¯F%��F%SBF%kWoW�²@ �f�WGNLKUWkWQjk�o� u������'¡}��� DwoBUgJHGPoBX�kWLVX�XCLVk�QjU�kWQjIVF%kWoBGT�� �¯F%��F%SBF%kWoW�²@ �f�WGNLKUWkWQjk�o
Dw`�F%kWGPo�r$Adc��¤D.F�mn�¤oBOTkWL[§WQ]JHOTkWLKX�GNLVS%QjOPJNGNo�kWL[IVo%U JNGNoBX@nz|D �[C��@&~

`�JHQCXjQChRF%kWo%O IVoBm�o\ONLVm � ��oBGPoBO}�²oBG ��F�GNk�FwF%GNL[D `WL�OPoBU�`�JNQjXCQjhRF�kWoBO�¤oBGaLKX¤�¯��x±��XpF¯JHLKGNm�QjU�F%X � `W�KON�¤LVkz�XjF�xaDT~.��F�GHF=JHLKUWLVG�IVo%U JNGNoBX�k�LZF�IVIVLKONo�F�m�LVm�oBGPQpF6IKoBmn�WF%GPJNQjk�F�A
¡yX�GNLVS%QjOPJNGNo��¯�{D C��v� z�IV`�F%k�GNonrtAsrB~ ��F%§WQCXjQ]J F6F�X2ONo%� JGFwF%GPL\k�LVX'�¯��x ��F%GHF�IKoBUgJHGNo%XpF%G.LKX2LVOP��F%IKQjokWL[mnLKmno%GNQpFZk�F�JHo�OPLVXjLKIVIKQjoBU�F�kWo�LVUgJHGPL��

�'Fn��LVm�oBGNQjF=k�F�JNo�L ¢$JHLVGPU�F�kWL[XpF=J F%G&APLKJHF��f��N_�lXjF6J F%G&APLKJ F�kWL[L ¢��WF%UWONQCiBU2A

�VUW�)XZY[��\ ���
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� §WQCJ ��oBm6§WGNL ��LKONIKGNQj�¤IVQCiBU
� �T���ve � DwoBUgJNGNoBX�kWL[IKoBXjSgF�kWo���F%GNF�XjF�QjUgJHLKGP��F%IKL[������ �fIKoBXjSgF�kWoW��@ �¯k�LVONIKoBXjSBF%kWo¥ �T����� � ��F%§WQjXCQCJHF%IVQCiBU���F�GHF�XpF=QCkWLVUgJHQ] �IRF�IVQji%U�k�L\XCXpF%mnF%k�F�z�IVF%XjXCLVG.� �¯~� �fkWLKO ��F�§WQjXCQCJ F�kWoW�¤@ � ��F%§WQCXjQCJHF%kWor � ���¯� ��¡ ��^ �tLKXjLKIVIVQCoBU�F�LVX2JNQj�¤o�kWL[mnLKmno%GNQpFZL�¢$JHLKGNU�FnF�`�OHF%G� �fm�LVm�oBGNQjF��t���v�f� ��@ �fmnLKmno%GNQpF � ���¯� �� � �[C¯@&�t¡}� �tLKXjLKIVIVQCoBU�F�XpF6��`�LVUgJHL\��F%GNF�XjF=QjUgJHLKGNGP`W�²IKQjiBU�� � C¯@� �¦u����VC¯��@ � C£F�G7APLKJHF�kWL[L�¢t��F%UWOPQjiBUb ��D�@&DTe � ^wQ]J�kWL[IVoBUgJNGNoBX2�WF%GHF�XpF=QCU JNLVG ��F%IVL\��QCI"����XCJHF"°%oBh[�f�¯r���z��g~c ��D.�gDTe � ^wQ]J�kWL[IVoBUgJNGNoBX2�WF%GHF�XpF=QCU JNLVG ��F%IVL[�T���¦�f�fr%�0z��g~@ ^.x}��¡y�@ �tLKXjLKIVIVQCoBU�F�XpF6��`�LVUgJHL\��F%GNF�LKX��W`WLKGPJHo���IV^T��xT@� �[��QCI"�%F�XCJ FR°%oBh%�²@ ��J F%G&APLKJ F�kWL[L ¢��WF%UWONQCiBU� ^.x}��¡y�'� �tLKXjLKIVIVQCoBU�F�XpF6��`�LVUgJHL\��F%GNF�LKX��W`WLKGPJHo���IV^T��xy�� �¯�T���Z��@ ��J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBU

Dw`�F%kWGPo�r$Asb �¤D.F�mn�¤oBOTkWL[§WQ]JHOTkWLKX�GNLVS%QjOPJNGNo�kWL[IVo%U JNGNoBX�c�z|D �[C���cB~
¡X�C�F%mnF �Wo��6m�o$kWo�k�L.F%IKIVLVOPo[F�XjF�m�LVm�oBGNQjF�kWF�JHo�kWL.XpFTJ F�G7APLKJHF�kWLwL�¢t��F%UWOPQjiBUZ�ZXCoBO�LVON�WF%IVQCoBO� �%�tA
�'F%O�� � S%QjU�F%OTk�L\m�LVm�oBGPQpF6k�F)JHo��lLVOP��F%IKQjo�� �%��A

¡yX£GNLVS%QjOPJNGNo��f^a� eY�WGPoB�²o%GNIVQCoBU�F�IK`�F�JHGPol§WQCJNO�z|�f^a� e � b ����� ~vkWL��WGNo%�²iBOPQCJNolSBLVUWLKGHF%X£��F%GHF�`�OHF%GPONLIVoBm�o�LVUgJHGNF%k�F%OH��OHF�XjQjkWF%O �WF%IVQjF�XjF�JHF%G7APL�J F�kWL}L�¢t��F%UWOPQjiBU�A%¡OPJHF%O�IV`�F�JNGNo�ONL��WF%XjLKO��W`�LVkWLKU�ONLVG�kWL� �UWQjkWF%OIVoBm�o[LVUgJHGNF%k�F%O}o6ONF%XjQCk�F%OOPLVS>OWUnONLvIVoBUt �SB`WGPLVU�LKU�LVO JHLvGNLKSBQjO JHGNo�A x�oBGyJ F%UgJNoW�gLVUnXjoBOy§WQ]JHO}�f^w� e ��� ��� �ONL�IVoBUt �SB`WGNF�XpFlkWQCGNLKIVIVQCiBU kWLnk�QjI ��F%O\ONL ��F%XCLVOV�'`WU IVLKGNo0LKU LKOPJHo%O6§WQ]JHO[IVoBUt �SB`WGNF0F�XpF�ONL��WF%XyIVoBm�oLVUgJHGNF%k�F���m�QjLKUgJHGHF�O D `WL6F�X2LVOPIVGNQC§WQjGT`�U�`WU�oW��ONL[IVo%U� �SB`WGNF�IKoBm�o�OHF%XCQjk�F�A

V®¤�"! � � (�#B! ;�� �[3

¡yXv�¯�ENkWQjOP�²oBU�L�kWL�`WU�F QjUgJHLKGP��F%IKL0uv�f�VC D$`�L0IVo%UWLVI�J F XCoBO�LVOP��F%IVQCoBO�kWL0LKU JNGHF%kWF �EOHF�XjQjkWFLVm��²LKhRF%U�kWo	LVU©XpF±k�QjGNLKIVIKQjiBU �g�%�B� �2Aw��F±QCUgJHLVG ��F%IVL¨LKOlQjm��WXpF�U JHF%k�F �²oBG�`WU©LVOPJ � UWk�F�G�QCUWkW`WO JHGPQpF%X
C��@"¥gDTrBr%�ZFZJHGNFR°B�VOTk�L�`WUlkWGPQC°%LVGwIKoBUg°BLKGPJHQCkWoBG.k�L�UWQ]°BLVX���� � c%bgcZ���[Bfbgc%ª=F\`WUlIVo%UWLVI�JHoBG �WLVm=§�GHF^.� ��� D `WL�`�OHFZJNGNLVOaXjMCUWLRF%OykWLvkWQCGNLVIKIVQCoBUWLVOakWLVX²�¯��x z��f�6F\XpF[�¯cB~IVo%mnoZkWLVIKotkWQ] �IRF�kWoBG}XjiBSBQCIVo[��F%GNFF%IVIKLVONF%GvF�o$I �Wo�GNLKSBQjO JHGNo%OTQjUgJHLKGNUWoBO�kWLKX'�¯��x�A

�VUW�)XZY[��\ �Br
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� §WQ]J �voBm=§WGPL ��LKONIVGPQj�¤IVQCiBU
� � �tQCU���`�UWIVQCoBU�F%m�QjLKU JNo¥ u������)@ @ ¡OPJHF%kWo�kWLVX�QCU JNLVGPGN`W��JNoBGT��F%GNF�`WON`�F�GNQjo�@� �¯F%��F�SgF%kWoW�²@ �f�WGNLKUWkWQCkWor u������)@ � ¡OPJHF%kWo�kWLVX�QCU JNLVGPGN`W��JNoBGT��F%GNF�`WON`�F�GNQjo��� �¯F%��F�SgF%kWoW�²@ �f�WGNLKUWkWQCkWo� ����� ¡OPJHF%kWo�kWL[XpF=QjUgJNLVGNGP`W�¤IVQji%U �����wIKoBUgJHGPoBXpF%kWF=�²oBGTXjF=JHLVGPmnQCU�F%X �$`��VON�¤LVk� � UWo�° � XjQjk�oW��@ ��° � XCQjkWob �f^��v� � C�� ¡OPJHF%kWo�kWL[XpF=QjUgJNLVGNGP`W�¤IVQji%U�� � C���IKoBUgJHGPoBXpF%kWF=�²oBGTXjFJ F�G7APLKJHF�kWL[L�¢t��F%UWOPQjiBU� �fUWo�QjUgJNLVGNGP`W�¤IVQji%U2��@ �fQCU JNLVGPGN`W�¤IVQCiBU2Ac ���EC ��� �[C�b ¡OPJHF%kWo�kWL[XpF=QjUgJNLVGNGP`W�¤IVQji%U�� � C�b0z JHLKGNm�QjU�F%X � `W�VOP�²LKk9~� � ��o�QCU JNLVGPGN`W�¤IVQCiBU2��@ �¯QCUgJHLVGPGN`W�¤IVQCiBU@ �f^�����¡ C ��L�JHLVIKIVQCiBU�k�L\XjF6J F%G&APLKJHF�k�L\L ¢t��F%UWOPQjiBU� �fUWo�kWL�JHLVI�J F%kWF���@ �fkWLKJNLVI�J F%k�F�L[QjUWO J F%XjF%k�F� �T�����v� ��? ��UWkWQCIRF%IKQjiBUlk�L\XCXpF%mnF%k�FZGNLVIKQj§WQCk�F� �fONQCUlXjXjF%m�F�k�F6GNLKIVQC§WQjk�Ft��@ �fXjXjF%mnF%k�FZGPLVIKQj§WQCk�F

Dw`�F%k�GNo�rtA�� �9D.F%m��²oBOTk�L\§�QCJHOTk�LVX�GNLKSBQjO JHGPo�k�L\LKOPJHF%kWo0z �EC���Cv~
� §WQ]J �voBm=§WGPL ��LVOPIVGNQC�²IKQjiBU

� �¯�0��¡y� �tLVXCLVIVIKQjiBU�kWL[m�LVm�oBGNQjF6k�F�JNo� ��J F%G&APLKJ F��¯�EN���@ �fJHF%G7APL�J F=kWL[L ¢��WF%UWONQCiBU¥ �f^ @©� �f¡ �tLVXCLVIVIKQjiBU�kWLKX2J F%mnF �Wo�kWL[XjF=��F%XpF�§WGHF=��F�GHF�XpFmnLKmnoBGPQpF6kWF�JHo�kWL[XpF=JHF%G7APL�J F=kWL\L�¢t��F%U�ONQji%U� �=@"¥��2@ �¯bgcr �f^wbgcne¯�f� ��otk�o�k�LZF�IVIVLKONon��F%GHF�LKX�kWQjGPLVIVIKQjoBUWF%mnQCLVUgJHoF�bBc�§�QCJHO�kWL[XjF6J F%G&APLKJ F�kWL[L ¢��WF%UWONQCiBU� �f��F%GV��@ �fQjm���F%G� � � � �vx ? x � SBQCU�F���F%GNF�m�LVm�oBGPQpF��t���v�f�{� � ���f� ���F�Ov� � SBQjUWF%O.��F%GNF�XjF=mnLKmno%GNQpF=�t�f���¯��LVO J � U�kWQC°$QCkWQjk�F�OIRF%k�F�bgc �9�Wm�QjLKUgJHGHF�O D$`�L\�WF%GHF�XpF � ���f� � ONL\kWQC°$QCkWLVULVU @"¥ �
Dw`�F�kWGNo�rtAsr��9D.F%m��²o%OTkWL[§WQCJNOTkWLVX�GPLVSBQCOPJHGPo�kWL[IVoBUgJHGPoBX�kWL[m�LVm�oBGNQjF6k�F�JNo0z��¯�{D C��v��~

�VUW�)XZY[��\ �%¥
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V®¤�"! � � (�#B!{*'! ;±��#B� � � =²® = 9 (W,��"( � = �
��FvQjUgJHLKGP��F%IKLak�Lam�QjIKGNi%��oBU�o��\F�XCJ FR°%oBhaIKoBUWO J F�kWL}kWoBO�IVoBU�LVIKJNoBGNLKO£LKOPJ � UWk�F%GPLVO£k�L.b�Asr�m�m D `WLwOPoBU`WOHF�kWoBO}��F%GHF\XpF[QjUgJHLKGP��F%IKL�k�LfF%`Wk�QjoWA uvUWo6��F�GHFZIKoBUWLKIKJ F�GaXjF\LKU JNGHF%kWF6kWL�F%`WkWQCo6kWLKONkWL�`WU�m�QjIVGPi%��oBUWo�¨LVXo�JHGNo���F�GHFlIVoBU�LVIKJHF%G[XpFlOHF�XjQjkWF�kWL�F%`WkWQCo�Fl`WU F%X]J FR°BoBh�A'�'F�LKUgJHGHF�k�F�k�L�F%`�kWQjolLKOPJ � kWQCONL��WF%k�F��F%GNF0F%IKoB�WXpF�G\OPL���F�XjLVO6�vD�QjUWIKXj`��%L�`WU	F�mn�WXCQC �IVF%kWoBG¯k�L ��F%O J F @R��k�^�k�L�SgF%UWF%UWIVQjF�� `WU�F�LKJHF%��F��F%GNF�XjF�IVoBUg°BLKGNOPQjiBU�IVoBU�QjUgJHLKGP��F%IKL\F%X�IVoBUg°%LVGPJNQjkWo%G C���D.bgc��%�f�¯r��"D `WLZF�OP`�°%LVhZLVOPJ � IKoBUWLKIKJ F�kWo�F%X�W`WLKGPJHon�{D.^.��xT@6kWLKX'�¯��x�A�tL�QCUWIVXC`��BLv`WU�FZ�²oBXjF%GNQChRF%IKQjiBU��WF%GHF\LVX¤mnQCIVGNi���oBUWo[kWLVOPkWLfLKX²IKoBUWLVI�JHoBGK��LKOwkWLKIVQjGK� XpFZLKUgJHGHF�k�FZkWL�F%`WkWQCoLVO J � kWQjOPL���F%kWF+�WF%GHF+mnQCIVGPi%��oBUWoBO6LVXjLKIKJNGNLKJV��²o%G=J F%UgJHo��ONQTONL�GPL3D `WQjLKGNL�IVoBU�LVIKJHF%G�F¨XpF¨LVUgJHGNF%k�F+`WUmnQCIVGPi%��oBUWo�k�QjU � m�QjIKo�ONL�UWLKIVLKONQCJHF%G � kWLKOHF%IKoB�WXjF%G¯LVX °%oBXCJHF�APL�kWL��²o%XpF%GPQjhRF�IVQji%Ub�PA�¡XUWQC°%LVXkWL�°Bo%XCJ F APLm � ¢�QCmnoT�¤LVGPmnQ]JHQCkWoTLVO�kWLwr%�B��m�M z|bgr%� � �������$~�A)�'FvONF%XjQCk�FTkWLaF%`WkWQCo��W`�LVkWLaIVoBU� WSB`WGHF�ONL}mnLKkWQpF%UgJNLONo%� JGFwF%GPLnkWL�IVo%U JNGNoBXy��F�GHF�LVXjLKSBQjG¯SBF%U�F%UWIKQpF%O[kWL�OHF�XjQjkWF�k�LVONk�L �¯��F � @"c�k�^ IVo%U kWLKIVGNLKmnLKUgJHoBOZkWL¥lk�^�A'¡U LKXIRF%OPo�kWL�XpF�LKUgJHGHF�k�F�kWL�F%`�kWQjoW��ONL��W`WLVk�Ln�WGPoBSBGNF%m�F�GfSgF%U�F�UWIVQjF%O¯kWL �¯��F¨@&clk�^ LVUQjUWIKGNLKmnLKU JNoBOwk�L[¥6k�^�At�TkWQjIKQjoBU�F�Xjm�LVUgJHL��tXjFZIVo%U� �SB`WGNF%IVQCiBU�LKU �WF%GNk�FwF%GPLfkWL¯XpF�OwQjUgJNLVGP��F�IVLVOwONoB�¤oBGPJHF��F%GNF\XjF[ONF%XjQCk�F¯IRF%GPSgF%O}kWQjGPLVI�J F%Oyo6k�L�§�F ANFZQjm��¤LVk�F%U�IVQpF�z�ª6e �Wm�O ~o\§WQjLKU2� IRF%GPSgF%OyIVoBUnQjm��²LKk�F%UWIKQpF%OF%XjGPLVkWLKkWoBGTkWL[XCoBOT¥B�B��e �Wm�OVA


V®¤�"! � � (�#B!{*'!{¬���! �"� =±3a!t,�! ���¤®���#>= �N-��l� �&�
��FTQCU JNLVG ��F%IVLykWLy�W`WLKGPJNovJNLVXjL���iBUWQCIVoZz|�T���f~2�²LKGNm�QCJHL`�U�FvIKoBUWLKIVIVQCiBUZF%Xgx}�EC � z � x`W§�XjQjI�<F�QCJNI �WLVk

C�LKXjLK� �WoBUWL ��L�JGFwoBG � � ~�o�F�`WU�F�XjMjU�LRF��²oBG�m�LVkWQCo�kWLa`WU=IVo%UWLVI�JHoBG�LVOPJ � UWk�F�G � � � @B@BA)¡X$IVQjGPIV`WQ]JHo��T���LVO J � §�F�OHF%kWo6LVU�`WU�IVQjGPIV`WQ]JHoZQjUgJHLKSBGHF%k�o6kWL�QjUgJHLKGP��F%IKL�IVo%UlF%IVo%�WXpF%m�QjLKUgJHo\iB��JHQCIVo=D.xaDTr�¥B�%�B�ZA���QCI ��FQjUgJHLKGP��F%IKL=LVO J � kWQjOPL���F�k�Fl§�F�APolXjo%OfGNL�D$`�LVGNQCmnQCLVUgJHo%O¯kWL�XjoBO�LVOPJ � UWk�F�GNLVO\kWL�¡yu��Z� �BF%�¤iBU¨�¨¡`WGPoB��Fz D C���ct@&~ A
¡yO J F���UgJHLVG ��F%IVL[JHQCLVUWL¯XjF%OTONQCSB`WQCLVUgJHLKOTIRF%GNF%IKJNLVGNMCOPJNQjIRF�O��

��L�JHLKIVIVQCiBU0k�L\XCXpF%mnF%k�F\kWL[XpF�ONL ��F%X|A
��L�JHLKIVIVQCiBU0k�L � D.F%XjXCLVGa� � � A
��`WUWIKQjiBU�kWL � ��o$o � O�F�QCJNI � � A
��LVOP�W`WLVO J F�LVU���GNLVIK`WLVU�IVQpF�kWL\bB��F��g�B�B� �vh%A
C�GHF%U�ONm�QjONQCiBUlkWL[k�F�JNoBO�LVU�QjUgJHLKGP°�F%XCoBOTkWLZr%� � §WQCJNOTonmnFR�BoBGPLVOVA

< ` g8D*B�� BWF*i][Ig w KLg�H d]H4KW?oiJ?�KLGIAC?8T]g8D*KLg8HJBWK>A ?8TUg BEH VmBEDCGIB iJ?oD ?�BE[)TUB Vm?�KLg8iJ[N?8F GNBEHSACg�iygUTUD
	n? VXBWDed]HJ? VXg�[IdJKEGIM�Hi]D��8KLAmGnKE?J}

�VUW�)XZY[��\ �B�
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¡yX�`�ONo�kWL[LVOPJHF�QCUgJHLVG ��F%IVLfJNQjLKUWL[XpF%OTOPQjSB`WQCLVUgJHLKOTXjQCmnQ]J F%IKQjoBUWLKO��
¡X�IVQCGNIK`WQCJNo�U�o�k�LKJHLKIKJHF�XjF%hVoBOTk�L\IKoBGNGPQjLKU JNLVO�o�kWL¯°BoBX]J F�APLKOVA
¡X XCQjm�QCJHL\kWL�GP`WQjkWo��²LKGNm�QjONQC§WXjL\LVU+LKXyD.x}DTr%¥B�%�B� XCQjm�QCJHF%G � LVX�QjUgJHLKGP°�F%Xjo�kWL=JHGNF%UWONm�QjOPQjiBU0kWLk�F)JHoBOvF�r%b � ��h%A

D.F%§²Lym�LVUWIKQjoBUWF%G�D `WL}XpF.QjUgJNLVGP��F�IVLykWL}�T��� LVU\LVX �¯��N �W`WLVk�LaOPLVG'IVoBU�LVIKJHF%kWo�FTGNLVk�LVO'JHLVXCLK��iBU�QjIRF�OIVoBm�LVGPIVQjF%XjLKOVA
5�(W¬�( *'!¨5�!E; =¤�)��(

¡yXgmnF%��FTkWL}m�LVm�oBGNQjFw�WGNo%SBGHF%mnFw�[k�F�JNo�IVoBm���F�JNQj§WXCL IVoBU\XpF.JHF%G7APL�J FTkWL}kWLVONF%GNGPoBXjXCo.�¯LVX$F%m=§�QjLVUgJNLDTDT�6ONLTm=`�LVOPJNGHF%U6LVU�XpF%O' �SB`�GHF%Oyr$Asb��=rtA �W��GPLVOP�²LKIKJHQ]°�F%mnLKUgJHL%��IVoBm�o�JHF%m=§WQC�VU6LKX�mnF%��F�k�L.mnLKmno%GNQpFkWL�XjoBO[LVOP��F%IKQjoBO\kWL��W`WLVG JHoBOZkWL�LVUgJHGNF%k�F ��ONF%XjQCk�F z  �SB`WGNF0r$A�� ~ A'x£F%GNF�mnFR�BoBGPLVO6GPLK��LKGNLVU�IVQpF�OZkWL�XpF�OQjUgJHLKGP��F%IKLVO�m�LVUWIKQjoBU�F�k�F%O.LKU � bgr �|A

� ��� � � (3-) 7"k"��686�� � (  � 68/S%  �% / ��2 (3- � -) �2 � ��(e6 � � �4( � � � � ��-.(*"
- & � �4/ � � � � ���

¡yX£F%m=§WQCLVUgJHL6kWL=kWLKOHF%GPGNoBXCXjo�Dwo$kWL�DwoBm��¤oBONLKG[�$JH`�kWQjo+z|DTDT�W~fF%SBQCXjQChRF��0oB�tJHQjm�QjhVF�XCoBO���GNo$IVLVOPoBOkWLfkWLKOHF%GPGNoBXCXjoZ��F%GHFZ�WGNoBS%GHF%mnF%kWoBGPLVO)D$`�QjLVU�LVO.kWQCONL ��F%UlLfQCmn�WXjF%UgJ F%U�F%�WXCQjIRF�IVQjo%UWLVO}QjUWIKGN`WO J F%kWF%O.��F%GNFLVX ��GNo$IVLVONF%m�QjLVUgJNolkWQjSBQ]J F%X�kWL�ONL ��F%XCLVO¯LVU+JHQCLVm��²o�GNLRF�X A2¡XyDTDT�¨L�¢$JNQjLVU�kWL�ON`WO[IRF���F%IVQCk�F%kWLKO[LVU+`WULVUgJHo%GNUWo�SBG �  �IVo�F%XQCUWIVXC`WQjG �WLVGPGHF%m�QjLKU JHF%O[��F%GNF�LKXyF%U � XCQjOPQjOfLKU JNQjLVm��¤olGNLRF�XLVU IVoBU AP`�U JNo�IKoBU `WU�FJ F%G&APLKJHFfkWL�kWLVONF%GNGPoBXjXCo¯��F%GHF¯`WUn�¯��x«z|�¯��N\~ A ¡yU�LVO J F[ONLKIVIVQCiBU�ONL�k�F%G � `�U�F\§�GNLK°%L�L ¢t�WXjQCIRF%IKQjiBU�kWL�XjFIVoBUt �SB`WGNF%IVQCiBU2��mnF%UWLGAPo6��k�L¯XpF%O ��LVGNGNF%m�QjLVUgJHF%O D `WL[IVoBU�OPJHQ]JH`��%LVU�F%X2F�m=§WQjLKUgJHLfkWL¯k�LVOHF�GNGNo%XjXjo�DTDT�²A
� � � ����� � � 	�� ��������� ������
 � � � � � �

¡yXwDTDT� LKO6`WU�F0F%�WXjQCIRF%IKQjiBU+kWL"C�L�¢�F%O=��UWO JHGP`WmnLKUgJHO D `WLn�²LKGNm�QCJHL�F�XjoBO\`WON`WF%GNQCoBOZ��GNoBSBGNF%mnF%GV�LVkWQ]J F%GK�wkWLK�W`WGNF%G��©F%U�F�XjQjhVF%G��WGNoBS%GHF%mnF%O���F�GHF	ON`©Qjm��WXjF%UgJ F%IKQjiBU LVU©`WU�FEF%G�D$`�QCJHLKIKJN`WGHFE�¯��x�A�¡XDTDT� ONoB�¤oBG J F0kWQ]°BLKGNONo%O��¯��x�� O�kWLKC�L�¢�F%O���UWO JHGP`WmnLKUgJHO=��F�GHF0XjF�IVGPLRF%IKQjiBU kWL��WGPo&�%LVI�JHoBO�kWo%UWkWL�LKXDTDT� IVo%UWOPJHF0kWL�`WU SBLVO JHoBG\kWL��WGPo"�BLVI�JHoBO D$`�L��²LKGNm�QCJNL�mnF%UWLGANF%G[J F%GPLRF%OZkWL��WGPoBSBGNF%m�F�IVQji%U2A�x£F�GHF�WGNo%�²iBOPQCJNoBO�kWL6kWLK�W`WGNF%IVQCiBU{IVo%UWOPJHF�kWL6��`WUgJHoBO�kWL6QCU JNLVGPGN`W�¤IVQCiBU	z ��§WGPLRF � �¤oBQjUgJHO � ~ ��oB§WONLKGP°�F%kWo%GNLVO�kWL°�F%GNQjF%§WXjLKOfz �
FwF�JHI ��LVO � ~���°%LVUgJ F�U�F%OT��F%GNF6XpF\°tQCON`�F�XjQjhVF%IVQCiBU�kWLVX²m�F%�WF6kWLfm�LVm�oBGNQjF��gkWL¯XCoBOwGPLVSBQCOPJHGPoBOa�kWL�XpF��WQCXpF�A²�TkWLVm � OK�'JNQjLKUWL�oB�¤IVQjo%UWLVO[��F%GNFlIVoBU� WSB`WGHF�G\��`WUgJHoBO[kWL��WGN`�LV§�F���F%GNF�LKX ��` APo�kWL�k�F�JNoBO

�VUW�)XZY[��\ �%ª
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�£QjSB`�GHF�rtA�b �9�0F���F�k�L6��LVm�oBGNQjF�xyGPoBSBGNF%m�FtA

�VUW�)XZY[��\ �%�
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�£QCSB`WGHF�r$A�� ���0F%��F�kWLZ��LVm�oBGPQpF��fF�JNo��lLVOP��F%IVQCon� �%e�A
��F%IKQpF � kWLKONkWL XpF JHF%G7APL�J F	kWL+LK°�F%XC`�F%IKQjiBU¦z��¯��N\~���F%U � XjQCONQjO�SBG �  WIVoW�.LGAPLVIK`WIVQCiBU �¤LVGPONoBUWF%XjQChRF%k�F �IRF%�WF%IVQCk�F%k���F%GHF�XpF��WGPoBSBGHF�m�F%IKQjiBU��l°$QCON`�F%XCQjhVF%IVQCiBU�kWLZIKitk�QjSBo�m�Q]¢$JHo�LVU�XjLKUWSB`�F�APL\LVU�OHF%m=§�XpF%kWo%G��LVUlXCLVUWSB`WF�APL[D�AWuvU�F=oB�¤IVQCiBU�m=`��nQjm��¤oBGPJHF%UgJHL���O�JNQjX¤LVOT�¤otkWLKG.mnF%UWL�ANF�GwSBGNF%UWkWLKO.�WGNo"�%LVIKJNoBO�kWLVOPkWL`WU�F%m=§WQCLVUgJHL[SBG �  �IKo��WF%GHF�LVX�`�ON`�F%GPQjoWAW�'o�F%UgJNLVGNQCoBGV��ONL[�W`WLKkWLZGPLVOP`WmnQCGTLVU�Xjo�OPQjSB`WQCLVUgJHL �

¡UgJHoBGPUWo QCUgJHLVS%GHF%kWo+kWL�kWLKOHF%GPGNoBXCXjo+IVo%U LKkWQCJNoBGV� k�LV�W`WGNF%kWoBGK�ySBLVO JHoBG�kWL��WGPo&�%LVI�JHoBOK�a�WGPo% �XCLVGV��W`�U JNoBO�k�LZQCU JNLVGPGN`W�¤IVQCiBU2��oB§WOPLVG °%F�kWoBGNLKO�kWL[°�F%GNQjF%§WXCLVOV���W`WUgJHoBO�kWL\�WGN`WLK§�F���°BLKUgJ F%U�F�O���F%GNFnXjF°$QjOP`�F%XCQjhRF�IVQji%UlkWL[GNLVS%QjOPJNGNoBOH��mnF%��F=kWL[m�LVm�oBGNQjFg���WQCXpF�A
�vLVGNGNF%m�QjLVUgJHF%O�k�L6SBLKUWLVGNF%IVQCiBU�k�L6IVi$kWQCSBo �¤DwoBm��WQjXjF%kWoBGwkWL�D��9oB��JNQjm�QjhVF%kWoBGTkWL\XjLKUWSB`�F APLZLKU �ONF%m=§WXjF%kWoBG.�lXCQjSgF�kWoBGwk�LZF�GNI �WQ]°BoBOT�lkWL[IKitkWQCSBo=��`WLKU JNL%A
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��`WUWIKQjoBU�LVO���F%GNF�XjF�GNLRF�XjQjhVF%IVQCiBU�kWL[OPQjOPJNLVmnF%OToB�¤LVGNF�JHQ]°BoBOTLKU�JNQjLVm��¤o�GNLRF�X}z|�¯��x}�%^a� e\��~
��UgJHLKGNIVF%m=§WQCo�k�LZk�F)JHoBOTLKU�JNQjLVm��¤o�GNLRF�X}z|�VC�� B[~.LKU JNGNL[`WU�F�JHLKGNm�QjU�F�Xz|x}DT~w�lLKX'�¯��x�A
�vLVGNGNF%m�QjLVUgJHF%OTkWL\F%U � XCQjOPQjOw��°$QCON`�F%XCQjhVF%IVQCiBU�kWL[k�F�JNoBO�LVU�JHQCLVm��²o=GPLRF%X|A
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��F�O �WLVGPGHF%m�QjLKU JHF%O=��F�GHF¨XpF{SBLKUWLVGNF%IVQCiBU	kWL�IVi$kWQCSBo{�¤LVGNm�QCJNLVU	IKoBU� �SB`�GHF%G�XCoBO��WGNo%SBGHF%mnF%OZmnL �kWQpF�U�JHL�`WU��WGNo$IVLKONoZkWL�LKUWOHF%m6§WXpF%k�oW�BIVo%mn�WQCXpF%IKQjiBU��%XjQCSgF%kWof��GPLK��LKGNLVU�IVQpF�OwF[XjQC§WGNLKGNMpF�OyF\`WONF%G}IVoBm�oZOPLm=`WLKOPJHGNF�LVU+XpF� �SB`WGNF�rtAdr$A2��QCI �Wol�WGNo$IVLKONo��W`WLKkWL�GNLVF%XjQChRF%GPONL6k�L�m�F%U�LVGHF�JHGHF�UWON��F�GNLVUgJNLnF�X£`WOP`�F%GNQCoSBGHF�IVQpF�OlF	XpF%OloB�¤IVQCoBUWLKOlkWL+IVoBm��WQjXjF%IVQCiBU�k�LVX¯�WGPo&�%LVI�JHo kWLVX[F%m6§WQjLKU JNL DTDT�²��oE§WQjLKU2�.LK��LKIKJN`�F%GNXCokWL�m�o$kWo{mnF%U `�F%X A'� IVoBUgJHQCU `�F%IVQCiBU±OPL�k�F{`WU�F�§WGNL�°BLlkWLKONIVGPQj�¤IVQCiBU±kWL�XjF%O ��LVGNGNF%m�QjLVUgJHF%O6��F�GHF0XjFSBLVU�LVGHF�IVQji%U�k�L\IKitk�QjSBo �
¡X£IKoBm��WQjXjF%kWoBGTkWL6XjLVU�SB`�F�APL=D F%IVLK��J F�IKitkWQCSBo���`WLVUgJHL6LVU D �WGPotkW`�IVQjLKUWkWo�IKitk�QjSBo���`WLVUgJHL6LVUXCLVUWSB`WF�APL[LVUWONF%m=§WXjF%kWoBGTU�F)JHQC°%o�kWLVX'�¯�tx�A
¡X$�WGNoBS%GHF%mnFvLKUWOHF�m=§WXpF�kWoBG�JHGNF%ONXjF%k�F�F�GNI �WQ]°BoBO�ofIVi$kWQCSBoBO���`WLVUgJNLwLVOPIVGPQCJHo%O£LVU6XjLVU�SB`�F�APL}LVUWONF%m �§WXjF%kWoBG�F�F%GPI �WQC°%oBO�oB§<APL�JHo�kWL[XjLVU�SB`�F�APL¯m � D `WQjUWF��WkWoBU�kWL[LVX�XjLKUWSB`�F APL¯m � D `WQCU�F=LVO J � §�F%ONF%kWoLKU�LKX�LVOPJ � UWk�F�Gvk�L\��oBGPm�F)JHo=kWL\F%GPI �WQC°%oBO�kWL[oB§<APL�JHoBOvIVoBm6`WUWLVOZz|DTe � �~�A
¡X�XCQjSgF�kWoBG�IVo%m=§WQjUWF F%GPI �WQC°%oBO�oB§/APLKJHo%O�LVU `�U«mni$kW`WXCo O�UWQjIKo kWL�oB§<APLKJNoBO�LGAPLVIV`tJ F%§WXCLVOKAa��XIKGNLRF�G�LKOPJHL\m�itkW`�Xjo=LGAPLVIV`tJ F%§WXCLZOPL[GNLRF�XjQjhVF=`WU�F�GNLKXjo$IRF%XCQjhRF�IVQji%U�L[QjUWOPLVGNIKQjiBU�kWL\XpF�OTGNLK��LKGNLKUWIVQjF%OL ¢tJNLVGPU�F%O�F%Xy�WGPo"�BLVI�JHoWA�¡XyXjQjSBF%kWoBG¯kWLnF%GPI �WQC°%oBO6�¤LVGPmnQ]JHL�IVo%U AP`WUgJ F%GZXjoBO[kWQ]��LVGPLVUgJHLKO=F%GPI �WQC°%oBOkWLKX'�WGNo"�BLKIKJNonLKU�`WU�F%GPI �WQC°%o�OWU�QjIVo�LKU�m�otk�o�kWL[XjQj§�GNLVGPMpF�A
�'Fn`tJHQjXCQjk�F�klkWL\JNGHF%k�`WIVIKQjiBU�kWL6m�UWLKmniBU�QjIVo%OTkWLZXCLVUWS%`�F�APL\LVUWONF%m=§WXjF%kWoBGvF�mno$kWo�F%XjS%LV§WGNF%QjIKoIKoBUg°tQCLVG JHL LVX[IVi$kWQjS%o	LVONIKGNQ]JHo LVU XCLVUWS%`�F�APL+LVUWONF%m=§WXjF%kWoBG�FE`WU IVi$kWQjS%o k�LVONIKGNQ]JHo kWL ��o%GNmnFF%XCSBLV§�GHF%QCIRF�z�QCUWOPJNGN`WIKIVQCoBUWLVOvF%XCSBLV§�GHF%QCIRF%OH~}��°$QjIKLK°BLKGNONF�A
¡X[SBLVU�LVGHF�kWoBGlkWL XjQC§WGNLKGNMpF�O��¤otkWLKmno%Ol`�JHQCXjQjhVF%GNXCo ��F�GHF	LVX¯kWQCONL �Wo k�L XCQj§WGPLVGPMpF%O���GNoB�WQjF%OlkWLKX`WOP`�F%GPQjoWA
�'F�`tJHQjXCQjk�F�k¨kWL�IVoBUg°BLKGNOPQjiBU	F�ONQCOPJNLVmnF �WL ¢�F%kWLVIKQjmnF%XIVo%U °$QCLVGPJNL�F�GNI �WQ]°BoBO\kWLVXyJHQC�²o�DTe � � FF%GPI �WQC°%oBOIVo%U=��oBGNmnF�JHo�oB§<APLKJNo¯kWL CT� �%�f�WDw�N�	� ��¡ B=�%��U JNLVX|� ��o%JNoBGNoBXjFv� C�L�� JNGNoBU�QjI%A%x�oBG JHF%UgJHoW�OPLZ�W`�LVkWL[`�JNQjXjQChRF%GakWQjI ��oBOvF%GNI �WQ]°BoBO�IKoBU�`�U��WGPoBSBGNF%m�F�kWoBG.kWL[m�LVm�oBGNQjF=¡yxy�Te[� A
¡X£XCQjO J F%kWo�kWLZGNLK��LKGNLKUWIVQjF�IVGP`WhRF%kWF�`WOHF�XCoBO�F%GNI �WQ]°BoBO�oB§<APL�JHoBOf�WF%GHF�XpFnGPLK��LKGNLVU�IVQpFnIVGN`�hRF%k�FnkWLOPMjm=§¤oBXjo%OV��OP`WOvkWLK �U�QjIVQCoBUWLKOV�W�lOP`WO�GNLK��LKGNLKUWIVQjF%O�LVU�XjoBO�F%GPI �WQC°%oBOT��`WLVUgJNLZXCQjSgF%k�oBOVA
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¡X�XCQjO J F%kWo F%§WOPoBXj`�JNo	F%IKLV��JHF	F%GNI �WQ]°BoBO�oB§<APLKJNo	XjQCSgF%kWoBO�IVo%mno	F�GNI �WQ]°BoBO�k�L{LVUgJHGNF%k�F � IVGPLRFF%GPI �WQC°%oBO'IVoBU\L�¢$JNLVUWOPQjiBU � A�F%§WO �IVo%mno�F%GPI �WQC°%oBO'kWLyOHF%XCQjk�Ft�VkWLJ F�XBm�F�UWLVGNF D$`�LaF�XgLVUWONF%m=§WXjF%G2Xjo%OF%GPI �WQC°%oBOIVo%U�L ¢$JHLVU�ONQji%U �HAsF�§WO �wONLT�WGPotk�`WIVLT`WUWF[XCQjO J F�D `WLTIKoBUgJHQjLKUWLTXpF�O£kWQCGNLVIKIVQCoBUWLVOyF�§WONoBXC`�J F�OkWLKX'IVi$kWQjSBo�A
� � � ��� � � � � �
� ���
	 ��� � 	 � ��� ��� � 
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x£F%GNF�GPLRF%XCQjhVF%Gw`WU��WGPoBSBGNF%m�FZLVU�LVX'DTDT�lXjo ��F�§WQCJN`�F%X�LKOTXpF=IKGNLRF�IVQji%U�k�L¯`WU��WGNo"�BLKIKJNonLKU�LKX2IV`�F�XONL¯JHLKUWkWG � D `WL[GNLVF%XjQChRF%GwXjoBOTOPQjSB`WQCLVUgJHLKOT��F%OPoBO��WF%GHF�ON`�L�APLKIV`WIKQjiBU �
DwGPLRF%IKQjiBU�kWLVX���GNo"�BLKIKJHo�A
DwGPLRF%IKQjiBU�kWL[XjoBO�F�GNI �WQ]°BoBO�kWL[IVi$kWQCSBo=��`WLVUgJNL%A
��QjSBF%G[XjoBO\kWQC°%LVGPONoBO6F%GNI �WQ]°BoBO\IVo%U±IVi$kWQjS%oBO¯��`WLVUgJHLnIVoBU `WU±F%GPI �WQC°%o{kWL�XjQCSgF%kWo�kWLnIVoBmnF%UWkWo%OIKoBUnL ¢$JHLVU�ONQji%U �HA�IKmnk �.kWoBUWk�LvOPL�kWLK �U�LVU�XjoBOLKON��F%IKQjoBOykWL�m�LVm�oBGNQjF��¤LVGPmnQCONQj§�XjLVO£kWL�XpF�J F�G7APLKJHFkWL[L�°%F�Xj`�F%IKQjiBU z��¯��N\~�A
¡ON�¤LVIKQC �IVF%GvXpF=Xjo$IRF�XjQjhVF%IVQCiBU�k�L\XCoBO. �I �WLKGNoBO ��QCUWIVXC`WkWL ���lXjF%OTXjQC§WGNLKGNMjF%O.F�`�JNQjXjQChRF%GKA
DwoBm��WQCXpF%GTLKX���GNo"�BLKIKJHon��IVoBU� WSB`WGHF�G�oB�¤IVQCoBUWLKOvk�L6IVo%mn�WQCXpF%k�o=J F%XCLVO�IVoBm�o�QjUWkWQCIRF%GTIKoBU ��QCIKJNoBOkWL¯��Qj�¤LVXjQCUWL%�$oB��JNQjm�QjhVF%GaLKON��F�IVQjo�m�LVm�oBGPQpF\�n°$QjON`WF%XjQChRF%Ga�WGNoB§�XjLVmnF%OakWLfJHGNF%ONXjF%�²L�LVU�mnLKmno%GNQpFkWL¯°�F%GPQpF%§WXCLVOK�WGNLKONLVG °�F%G�GNLVS%QjOPJNGNoBO�F�`t¢tQjXjQjF%GNLKO.��F%GNF�ON`�`WONo�LVOP�²LKIVMC WIVo�LVU�F%GNI �WQ]°BoBOvLVU0D���LKJNI%A
D.F%GPSgF%G�LVX��WGNo"�BLKIKJNo�IVo%mn�WQCXpF%k�o�F�XjF6J F%G&APLKJHF��f��N�A

x£F%GNF�XjF�IVGNLVF%IVQCiBU kWLVX�WGPo"�BLVI�JHo�ONL�LVONIKoBSBL�XpFloB�¤IVQCiBU � xGNo�APLVIKJ ��kWL�XpF�§WF%GNGNF�kWL �WLKGNGNF%mnQCLVUgJ F�O��F%GNF�kWLVOP�W`W�KO¯ONLVXCLVIKIVQjo%U�F%G�LKX�JNiB�WQjIKo � ��L�F �H��kWLZJ F%X�m�F�UWLVGNF�D `WL�ONL=F%§WGNQCG � `WU¨IV`�F�kWGNo�k�L=kWQpF�XjoBSBokWoBUWk�L\OPL[UWoBm=§WGNF%G � F%X��WGNo"�BLKIKJNo�IVo%U�L ¢tJNLVUWOPQjiBU � A mnF � � A
��L�QCSB`�F%X�m�F%U�LVGHF[��F%GNF¯XpF[IVGNLVF%IVQCiBU���LVkWQCIVQCiBU�kWL�XCoBOyIVi$kWQjS%oBO ��`WLVUgJNL�OPL�LKONIVo%SBL�XjF[o%�²IKQjiBU � ��QjXjL �kWL�XpF�§�F�GNGHF�kWL �WLKGNGHF�mnQCLVUgJ F%O¯IKoBU XpFlONLKXjLVIKIVQCiBU k�L � ��L F ��kWoBUWk�L�OPLnU�oBm=§WGNF%G � F%X IKitk�QjSBo�IVo%U XjFL�¢$JHLKUWONQCiBU�kWLV§WQCk�F�z �HAsF%OPm �H� �HAdD �H� � A IVm�k � ~ A
��F� �SB`�GHF�r$As¥�m=`WLKOPJHGNFnXjF�°%LVUgJ F�U�F��WGPQjUWIKQj��F%X�kWL6F�m=§WQjLKUgJHL6DTDT�²A¤¡yO�m=`���QCmn�¤oBGPJHF%UgJHL¯kWL� �UWQCG§WQjLKU�LKX�F%GNI �WQ]°Bo�kWL\XjQjSBF%kWo�kWL\IVoBmnF%UWk�oBOZz � A IVm�k � ~wk�F%kWo�D$`�LZLKU0�VO JHLZONL\LVUWIK`WLVUgJHGNF%U{XjF�k�LK �UWQCIVQCiBUkWL[XjoBOwONLVS%mnLKU JNoBOvkWL[mnLKmnoBGPQpF=F�`WONF%G
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³ ´�°,½�µ�¾�°�¹�Ã2¾-¹l²!°!Ú�¹�»�²!°N¾�Ä�µÀ´�¹�»Æ´�°ÅÐ,Û�º�Ã2¾�·-Ä�²
Ø 76-ÄN¯�´ Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�85Ê98AÊ�85Ê ³v²!°NÚ�¹�»�¯�°�²�Ã�»À·V¹?´�Ä

76-ÄN¯�´ Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�85Ê98AÊ�85Ê
76-ÄN¯�´ Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�85Ê98AÊ�85Ê
76-ÄN¯�´ Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�8AÊ98AÊ985Ê98AÊ98AÊ�85Ê98AÊ�85Ê
76-ÄN¯�´ Ê98AÊ
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·V°N®�º 76�ÄN¯2´ Ï ³y¸V¹,¯�µN¹!È�»,°V²Å¹NÃ Ô µ,»�µN¹?¯�°V²lµH¾�´�µ2¶!°;: 76-ÄN¯�´ Î É�Ï
á·V° Ô · ³v¶?Ä�®�µN°!¾�Ó�Ä�´�°�»�¶?¿N´�µÀ±�Ä�º�¯�ÄN±2¯V¹À®-¹

ÉV¶,É�µH¾�·VÊ�Ê=< ³iº2Ã2¾�·-Ä�´�°Å°N¾�·�¯V¹,´�¹¼Ä�µ�¾#µ?¶�µ,Ä�´�°Å°+>2°V¶�Ã�¶�µ,¿�¾Á´V°
³iº�¯�ÄN±2¯V¹À®-¹?;A;D N+G#Ï

F+ITNEG2·V°À®�º ³,S�¹,¯2±�¹?¯l¹V»�¹Nº�Ã2¾�·V¹,´-ÄN¯�´�°�º J,±�µH¾�¹¼»,¹�º�J,±�µ�¾�¹Å´�°�»?¹
³y¸V¹,¯�µN¹!È�»,°Æ·V°À®�º

L?Ì�ÏON+G Ô ³ L?Ì�ÏONÁ¶?Ä�¾l´�µ�¯�°�¶2¶�µ,¿�¾Á´V°�»,¹�¸V¹,¯�µ!¹NÈ�»,° Ô
L?Ì�QEN+G2Ø ³ L?Ì�QENÁ¶?Ä�¾l´�µ�¯�°�¶2¶�µ,¿�¾Á´V°�»,¹�¸V¹,¯�µ!¹NÈ�»,°aØ@ ÌTS+N+G Î É�Ï ³��H¾#µ?¶�µ!¹�»�µ�Ó�¹?¯ @ ÌTS+N Î É�Ï
È�»2Ä�¶���¯�°Nº�°�¹!·��×¶�µ2¶?»2Ä�� ³v¶2Ä�®�µN°N¾VÓ�Ä�´�°�»nÈ�»2Ä!Â!Ã-°Æ´V°�¯�°!º�°!·�µ?¶�µ,¿�¾
LBNEG�Ê
¯�°Nº�°�¹!·��	�-µ�¾�´�µ?¶!°E:
� ³v¶�µ?¶?»2Ä�´�°Æ¯�°Nº�°!·#µ?¶�µ,¿�¾Á´V°¼µH¾#²�·�¯,Ã�¶�¶�µ,¿�¾

³v²�µ�±,Ã#µN°!¾�·V°
®-¹V¶�º�� � L?Ì�Ï��=8�G Ô 8�L��c³C®�Ã�»À·�µHº�»�µ?¶!¹V¶�µ,¿�¾ �N¹�¶�Ã?®�Ã�»?¹V¶�µ,¿�¾� L?Ì�Q�� N L ³v²,¹�»À¸V¹ L�°!¾a¸V¹?¯�µN¹NÈ�»?°ÆØ

LBNEG Ô
LBNEL���,·V°À®�º
L?Ì�ÏON+L
�,·V°À®�º�N��,·V°À®�º ��Ï
�-µH¾�´�µ?¶!°;:BN�-µH¾�´�µ2¶!°;:���Ï

¶�µ2¶?»2Ä ¾�Ä�º ³\½�µH¾¼´�°V»�È�»�Ä!Â!Ã�°Æ´�°Æ¯�°Nº�°!·#µ?¶�µ,¿�¾
½�µ�¾ ±�ÄÀ·-Ä�½�µ�¾ ³ÇÈ2Ã�¶2»,° µH¾�½�µH¾�µ�·-Ä

\°N¾�´
��O��PO���O oTSVUXW0Y#Z\[0]_^4Ua`4]cb4S�d�efS�W0ghWhUX]_m\UX]4e�`4W��2UÁo `%j�W�]%^4d UXmpoqoqr

s �!.5�p8}�F(*.5"*�!(*)�;,&�6�"�1�&�>�.A+�t,"*(�3@+i(*+!&�(*;�6�)G<!+p"*&u8G"*&V<,1-� A "|�a"*7�&�"'(*"'7@�!.A)G+x)�&�(*8�1�)G.P8}�F8G)� �.5"'.5=}�
6�"x7A+,>#+!.A3@"C"'&q3@)G"'$�>�+u.A"H�!8 � .A357 � 8G)� � L©6�"x3��N8:$��!&�"*.5�u/21�"i"*8�>V1�&?3@+�6�"C"'&235.@�!6��T>��!.@��"'8�(*;�6�)G<!+M�1�"*&?35"�"*75('.5)D3@+�"'&Æ8�"*&�<!1-� A "T� 75"'.@B�8G�zM�1�&�(')G;,&�$��!)G& �á����� 6�"'$pBN7*L��N84)G&V(*8G1V)G.57A"u"'7A3���8�)G �.A"*.A=}�z7A">#+�6�.5B�>�.A+,<,.5�!$p�N.f"*&p>V1�&?3@+��-+N3��!&?3@"�6�"' �)G6�+���/21�"%E*7R3���)�&?3@"*<!.@��8G�!7�751� V.51V35)G&-�!70>-�!.5��+,>�"*.5�!(*)�+,&�"'7
"*&��N.5)�35$�E�3@)�(H��"*&�>V1�&?3@+��-+N3��!&?3@" � �:+!$�+z75"��-�v$�"'&�(*)�+,&-�!6V+¦"*&n+!3@.5�!7p7A"*(*(')G+,&V"*7*L9"*8�>�1�&?3@+¦6�"
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"*&?3@.5�!6-�i"*7�8}�i"'35)G/21�"'3@���P(��h)G&?3@�,�VL�tv�!8f)�&�(*8�1�)G.A75"K8}�C8�)G �.A"*.5=G�x.A357 � 8G)G �L�75"F" A "'(*1V3@� 1�&z �8G+�/21�"K6�")G&�7R3@.A1�(*(')G+,&�"'7f/21�"P(*+,$F)G"'&�¨H��"'&�6�)�(���+I>�1�&?3@+I6�"P"'&235.@�!6���3@�!8G"'7f/21�"P6�"'J-&V"*&F8}��$F"*$F+,.5)G�4.5"'75"*.R~N�!6-�
>-�!.5��8G��>�)�8}��3@+,$��!&�6V+�3@�!8�6�"'J-&V)G(*)�;,&p6V"*8#�!.5(���)D~,+�6�"48�)G<?�!6V+�6V"4(*+!$p�!&V6�+,7*L��!7A=#('+,$F+�8G���!(�3@)D~!�N(*)G;!&
6�"*8 $F+�6V+F6V"�+�~,"'.	�-+ � ti6�"�"���3@"'&�75)�;,&u6V"�7A)G<,&�+ ��� 7R3@"� �8G+�/21�"I6�"�)�&�7A35.51�('(*)�+,&�"*7PJ-&-�N8G)G¨*�{(*+,& 1�&-�8G8G�!$p�N6-���{751V �.51V35)G&-�F�{8}��M�1�&V(*)G;!&y$��!)�& �á��� (*;�6�)G<!+{"*&y8G"*&V<,1-� A "�� ���
¡�¢ =�£ ¢�¤ ; ¤¦¥�§

� 8�75)�<,1�)�"*&?3@"0(*;�6�)G<!+%>�.A"*7A"*&?3��4"'8�$F+�6�+%6V":)G$F>�8G�!&?3��!.X8G�PM�1�&V(*)G;!&�6�":�!1V3@+�(*+!.5.5"'8}�!(')G;,&I"'&|8G"'&�<,1-� �
A "��Æ('+,&?~,"*&V(*)G+!&-�!8á¬

G�´�°,½�µH¾-° Î Ð,Û ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�»�²��*®�È�Ä2»2Ä Î
G�µH¾�¶?»�ÃV´�° ÕÀ²!°N¾�Ä�¶wÇ´�¹!· Õ ��� µH¾#¶?»�Ã�Ø�°�Ã2¾¼¹,¯-¶�Ù�µ�¸-Ä�´�Ä�¾�´V°¼²,°�´�°?½�µH¾�°�Ã2¾a¸V°V¶�·-Ä!¯���
	�	 Ô 	�	 °N¾�·V°,¯-Ä�´V°�Ã2¾-¹l²!°!Ú�¹�»�²!°N¾�Ä�µÀ´�¹�»Æ´�°ÅÐ,Û�º�Ã2¾�·-Ä�²
²�Ù�ÄN¯?·�Ø� Î�� ³ ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�Ã2¾a¸�°V¶�·-ÄN¯�´�°l²!¹�»�µÀ´�¹�°N¾�½-ÄN¯!®-¹!·�Ä��� °N¾�·V°,¯�Ä�´�°l»2Ä�¾�±�µ�·?Ã�´ Î
²�Ù�ÄN¯?·Å¾%8@»�³ ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�¸V¹,¯�µN¹!È�»,°V²Å¹NÃ Ô µ,»�µN¹?¯�°V²
¸�Ä�µ�´ ®-¹�µH¾ � � ��� ½,Ã�¾�¶�µ,¿�¾�º�¯�µH¾�¶�µHº-¹�»�

½-ÄN¯ �×»�N�Ê�³v»��EN Î ��Ï�³@» ��� � ��� ¶�µ2¶?»2ÄÆ° Ô ·V°,¯?¾�Ä�
Ø�5» � N�Ê�³
½�Ä!¯ �Í¾�N�Ê�³y¾��EN Î �VÏ
�,»�³u¾���� � ��� ¶�µ2¶?»2ÄlµH¾�·V°,¯?¾�Ä
Ø�A» � N2Ø�A» � � Ô ��¾ � � Ô ��¾��V» � ³ ��� ®�Ã�»À·�µHº�»Vµ?¶!¹V¶�µ?¿�¾ ��¹�¶�Ã?®�Ã�»?¹V¶�µ,¿�¾�

�
¡�¢ =�£ ¢�¤ ; ¤¦¥��

� &-�uM�+,.A$p�y6�"x+,>�3@)G$F)G¨*�!.I"*8�(';�6V)G<,+u�!8:>�.A+,<,.5�!$p�N.�"'&q8G"*&V<,1-� A "i�h"'7{1�7@�!&V6�+�8}�!7�M�1�&�(')G+,&�"'7
)G&?3@.A=G&�7A)G(*�!7�/21�"C)�&�(*8�1Vt,"p"*8�('+,$�>V)G8}�N6�+,.I6�"C8G"'&�<,1-� A "C�4L�"'7{6�"*(')G.*L�"*$F>�8G"*�!.IM�1�&�(*)�+,&�"'7{/�1V"C"*7A3@B!&"*7A(*.5)D3��!7C"'&�"*&�75�!$| �8G�!6�+,.x>��!.@�q.5"*�!8G)�¨H�!.�6�)�~!"*.A7@�!7C+,>�"*.5�!(*)�+,&�"'7i�!.5)D3@$FE'3@)�(H�!7'L98G�!7x('1-�!8G"'7C>�1�"'6�"*&
1V3@)�8G)�¨H�!.A75"�('+,$�+F75)XM�1�"'75"'& M�1�&�(')G+,&V"*7�"*75('.5)D3��!7�"*&y8G"'&�<,1-� A "�� ��� 8X75)G<!1�)G"'&235"I>�.5+,<!.@�!$��{" A "*$F>�8�)�J-(*�"*821�7A+46�"98}��M�1�&�(*)�;,&��q75$��!( ��� 8G��('1-�!82"'M�"'('3��-�48}�P$|1�8D3@)�>�8G)�(H�!(')G;,&4t��N(*1�$|1V8}�!(')G;,&�"*&?3@.A":6�+!7©~N�!8�+,.5"'7
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6-�!6�+!7Pty�N8G$��!(*"'&-�F"'8 .5"*7A1�8�3@�!6�+F"*& 1�&-�{3@"*.A(*"'.%~N�!.5)G�! �8�" � �:1-�N&�6�+p"'8 >�.5+,<!.@�!$��!6�+,.�.A"*/21�)�"*.@�K1�75�!.8}�!7�M�1�&�(')G+,&�"'7|)G&?35.5=G&V75)G(*�!7�&V+�"*7|&�"'(*"'7@�!.A)G+T)G&�('8G1�)�.��!8G<,1V&-�u8G)� �.5"'.5=G�y6�"' �)G6V+T��/�1V"C"*8:('+,$F>�)G8G�!6�+,.
6�"p� 6�"*89� �Nª �?«i8G�!7I.5"'(*+,&�+�(*"F"*&vM�+,.5$��C)G$F>�8G=�(*)D3�� � s �N.@� $��Ht,+,.A"*7�.5"�M�"*.5"'&�(*)G�!7�6�"�8G�!7�M�1�&�(')G+,&�"'7)G&?3@.A=G&�7A)G(*�!7�"*&���� �����
G�´�°,½�µH¾-° Î Ð,Û ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�»�²��*®�È�Ä2»2Ä Î

G�µH¾�¶?»�ÃV´�° ÕÀ²!°N¾�Ä�¶wÇ´�¹!· Õ ��� µH¾#¶?»�Ã�Ø�°�Ã2¾¼¹,¯-¶�Ù�µ�¸-Ä�´�Ä�¾�´V°¼²,°�´�°?½�µH¾�°�Ã2¾a¸V°V¶�·-Ä!¯���
	�	 Ô 	�	 °N¾�·V°,¯-Ä�´V°�Ã2¾-¹l²!°!Ú�¹�»�²!°N¾�Ä�µÀ´�¹�»Æ´�°ÅÐ,Û�º�Ã2¾�·-Ä�²
²�Ù�ÄN¯?·�Ø� Î�� ³ ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�Ã2¾a¸�°V¶�·-ÄN¯�´�°l²!¹�»�µÀ´�¹�°N¾�½-ÄN¯!®-¹!·�Ä��� °N¾�·V°,¯�Ä�´�°l»2Ä�¾�±�µ�·?Ã�´ Î
²�Ù�ÄN¯?·Å¾%8@»�³ ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°�¸V¹,¯�µN¹!È�»,°V²Å¹NÃ Ô µ,»�µN¹?¯�°V²
¸�Ä�µ�´ ®-¹�µH¾ � � ��� ½,Ã�¾�¶�µ,¿�¾�º�¯�µH¾�¶�µHº-¹�»�

²�Ù�ÄN¯?·hµ ³
½-ÄN¯ �×»�N�Ê�³v»��EN Î ��Ï�³@» ��� � ��� ¶�µ?¶?»2ÄÅ° Ô ·V°,¯,¾�Ä�
Ø�A» � N�Ê�³
½�ÄN¯ �Í¾�N�Êf³y¾ �EN Î ��Ï��,»�³ ¾���� � ��� ¶�µ?¶?»2Ä¼µH¾�·V°,¯,¾�Ä
Ø �A» � N�É�²H®-¹V¶ �AØ�A» � 8 Ô ��¾ � 8 Ô ��¾��V» � � ³ ��� Ã�²?Ä�´�°�»?¹�½,Ã�¾�¶�µ,¿�¾ ÉV²�®-¹V¶ � ��

½�ÄN¯ ��µ N�Êf³¦µ �EN Î ��ÏX³¦µ ��� �
Ø �@µ � N?Ø �@µ ����� Ï�³ ��� Ã2¾Ò¶2ÄN¯2¯�µ*®�µN°N¾�·-Ä�Ù-¹V¶�µN¹l»,¹Æ´�°,¯�°V¶�Ù�¹98
	�²�·-ÄÅ°V²�º�¹,¯V¹��� ®-¹N¾�·V°!¾�°,¯¼°�»�¯�°V²�Ã�»N·V¹,´�Ä¼¶?ÄÀ¾¼°�»�½�ÄN¯!®�¹!·-ÄÆ´�°�º2Ã2¾�·-Ä�½�µ�>�Ä�Â�Ê�

¡�¢ =�£ ¢�¤ ; ¤¦¥��

�35.@�{M�+,.5$��|6�"�+,>V35)G$F)G¨H�N.�"*8X(';�6�)�<,+K"*& 8}�{(*.A"H�!(')G;,&y6�"�1�& >V.5+�t,"'('3@+p"*7�1V3@)�8G)G¨*�!.�8G�!7�M�1�&�(')G+,&�"'7
6�"'J�&�)G6-�N7x>#+!.x8}�¦8�)G �.A"*.A=}�z6V75>�8�)G � � ��� 7R3��!7CM�1�&�(')G+,&V"*7x"'7A3�BN&Æ"'75('.5)�3@�!7C"*&�8�"*&�<,1�� A "�"*&V7@�!$| V8}�!6�+!.>#"'.5+ 6�"p)�<,1-�!8f$��!&�"'.@�i/�1V"x8}�!7�M�1�&V(*)G+!&�"*7�)G&?3@.A)G&�7A)G(H�N7�>V1�"*6�"'&q1�7@�N.575"�(*+,$F+iM�1�&�(*)�+,&�"'7�6�"�J-&�)G6��!7
"*& 8G"*&V<,1-� A "�� ��� �!7PM�1�&�(')G+,&V"*7�/�1V"�)G&?35"*<,.5�!&u8G�F8�)G �.A"*.5=G�|6�75>V8G)G � ��L�7A+,&�1�& (*+,& A 1V&235+p6�"�M�1�&�(')G+,&�"'7 -B!7A)G(H�N7F6V"*8�>�.A+�('"*7@�N$�)�"*&?3@+v6�)G<!)�3��N8:6�"y75"��-�!8G"'7{3��!8�"*7K/21�" (*�!8G('1�8}�N&�('+,.5.A"*8G�!(*)�+,&�"*7'LwM�1�&�(')G+,&V"*7F6�"
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�!1V35+�('+,.5.A"*8}�N(*)G;!&�L�J-8D3@.A+,7 5���� L�J-8�35.5+ ����� L 595�� L-"'35( � ���! �"�6V"*7A3@�!(H�N.%/21�"�"*8XM�+,.A$p�N35+{&21�$�E'.5)�(*+F"*&/21�"�"'7A3�BN&�6�"'J-&V)G6-�!7%"*7R3��!74M�1V&�(*)�+,&�"*7%"*7%"*&�>�1�&?35+pJ��A+x"'&	��
��L�>#+!.�3@�!&?3@+x7A)�7A"�3@.5�! -���5�!7A"�"'&�+!3@.A+
M�+,.5$��N35+v7A"y35"*&�6V.5=}�v/21�"��!6V"*(*1��!.F3@�!&?3��v8G+,7{~N�!8G+!.5"*7F6�"y"*&?3@.5�!6-�v(*+,$F+z6V"u7@�N8G)G6�� �f� 8%7A)G<,1V)G"*&?35"(*;�6�)G<!+�"��A"*$F>�8�)�J-(*��"*8�1�75+�6�"P8}��8�)G �.A"*.5=G�46�7A>�8G)� � ��L2�!75=-('+,$�+I8G���N6�"*('1-�!(*)�;,&K6�"*8-M�+,.A$p�À3@+�&21�$FE*.5)�(*+�¬

G�µH¾�¶?»�ÃV´�° Õ'´-²�º�»VµHÈ��Ù Õ ��� »�µ�È�¯�°,¯ �!¹Æ´�²�º�»�µHÈ��Ù
G�µH¾�¶?»�ÃV´�° ÕÀ²!°N¾�Ä�¶wÇ´�¹!· Õ ��� µH¾#¶?»�Ã�Ø�°�Ã2¾¼¹,¯-¶�Ù�µ�¸-Ä�´�Ä�¾�´V°¼²,°�´�°?½�µH¾�°�Ã2¾��� ¸V°�¶�·-ÄN¯l°N¾�·V°?¯�Ä�´�°�Ã�¾�¹l²,°NÚ�¹�»�²!°N¾�ÄVµ�´�¹�»Æ´�°aÐ,Û�º2Ã2¾�·-Ä�²
²�Ù�ÄN¯?· Ô µ � Î�� 8\Ø� Î�� ³ ��� ´�°?½�µH¾#µ?¶�µ,¿�¾¼´�°Æ´�Ä�²n¸V°V¶�·-Ä!¯�°V²Æ°N¾�·V°?¯�Ä�²
¸�Ä�µ�´ ®-¹�µH¾ � � ��� ½,Ã�¾�¶�µ,¿�¾�º�¯�µH¾�¶�µHº-¹�»�

²�Ù�ÄN¯?·hµ ³
½�Ä!¯ ��µ�N�Ê�³¦µ �EN Î �VÏ�³�µ ��� �Ô µ �@µ � N Ô �@µ � �����f³ ��� ²!°Å¹,´�°V¶���¹�°�»n¸�°V¶�·-ÄN¯�´�°Å°N¾�·�¯V¹,´�¹l¹�»��� ½�Ä!¯!®-¹!·-ÄÆÂ�Ï��
¹V¶2ÄN¯2¯ � Ô µ 8\Ø=8 Î 8 Î 8\¯�¹;6�� ³ ��� ½,Ã�¾�¶�µ,¿�¾¼´�°Å¹NÃ�·-Ä�¶?ÄN¯2¯�°V»,¹V¶�µ,¿À¾ ´�°,½�µ�¾#µ�´�¹Æº�Ä!¯��� »,¹�»�µHÈ�¯V°,¯ �N¹a´-²�º�»�µHÈ�áÙ
½�Ä!¯ ��µ�N�Ê�³¦µ �EN Î �VÏ�³�µ ��� �
Ø�@µ � N2Ø�@µ ��� � Ï�³ ��� ²!°Å¹,´�°V¶���¹¼»,¹l²,¹�»�µ�´�¹�º�¹?¯�¹�¯V°V¶�Ã2º�°?¯�¹,¯Á°�»��� ½�Ä!¯!®-¹!·-Ä�ÄN¯�µ�±�µH¾�¹V»�

� 6�"*$�B!7�6�"I)G&�('8G1�)�.�8}�{8G)� �.5"'.5=G�|6�75>�8�)G � �y75"�6�"* �"��N6��A1�&?3��!.��!8X>V.5+�t,"'('3@+p8}�!7�8�)G �.A"*.5=G�!7:35$�7 �?«!� � �t �Nª ��6�7A> � 8�)G y3��!8 (*+!$�+F75"�$|1�"*7R3@.5�p"*&�8G�KJ�<,1�.@� ��� � � s �!.5��$���t!+,.5"'74.A"'M�"*.A"*&�(')}�!7%6�"�8G�!7�M�1�&�(')G+,&�"'76�"'J�&�)G6-�N7�"*&y8}�{8G)� �.5"'.5=}��6�75>�8�)G � �i(*+,&V751�8D3��!. ��� � ���

¡�¢�� £ ¢�¤��¦¤����������
� 8-('+,$F>�)G8G�!6�+,.�6V"4��/21�"%)�&?3@"*<!.@�I"*8������K35)G"'&�"P8}��~,"'&23@���5��6V"�>�+�6�"*.�)G&V(*8G1V)G.wM�1�&V(*)G+!&�"*7�>�.A+,>�)}�N76�"x1�7A1-�!.A)G+�/21�"C"'7A3@E'&�6V"'J-&�)�6-�!7|"'&q8G"'&�<,1-���A"p"*&�75�!$| �8G�!6�+,.'L��!80)G&�('8G1�)�.��N8:>�.A+�t!"*(�3@+v�!.5(��V)�~,+!7{"*&

(*;�6�)G<!+q"*&l�ct�"*&a"'&�7@�N$| �8}�N6�+,. � s �!.5��>�+�6�"'.i1�7@�!.iM�1�&�(')G+,&V"*7i"���3@"'.5&-�N7u"*7A(*.A)�3��N7 "'&a8G"'&�<,1-���A"
"*&�75�!$| �8G�!6�+,.�6V"*756V"�1�&u�!.5(���)D~,+F"*7A(*.5)D3@+�"*&u�Å"*7�&�"*('"*75�!.5)�+p6�"�J-&�)G.P6�)�(��-�!7PM�1�&�(')G+,&�"'7%$F"*6V)}�!&?3@"I8G�
.5"�M�"*.5"'&�(*)G�{�Ç"���3@"'.5&��@L�ti"'&u"'8��N.5(���)D~,+p"'75('.5)�35+p"'&u8G"'&�<,1-���A"�"'&�7@�!$� �8}�!6V+,.P.5"'M�"'.5"'&�(*)G�!.%8G�!7�M�1�&�(')G+,&�"'7
tC~N�!.5)G�! �8G"'7��F1�75�!.�(*+,$F+FM�1V&�(*)�+,&�"*7�tC~N�!.5)G�! �8G"'7P<,8G+, ��!8G"'7 ��� (*+,&?35)G&21-�!(')G;,&y75"�>�.5"'75"*&?3@�p"*8©(*;�6�)G<!+
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5 )�<,1�.5� ��� � ¬��:.5"*�!(*)�;,& 6V"�1V& >�.A+�t,"*(�3@+F(*+,&y(*;�6�)�<,+{"*&y8G"'&�<,1-���A"���1�7@�!&V6�+�8G�|8G)� �.5"'.5=}��6�75>�8�)G � � �
"*&q8�"*&�<,1����A"C�ht¦"'&q8G"'&�<,1-���A"p"*&�75�!$| �8G�!6�+,.�>-�!.5��"*8:(*B!8G('1�8G+ 6�"C8}�iM�1�&�(')G;,&�6V"i�!1V3@+�(*+!.5.5"'8}�!(')G;,&
"��A"'$�>�8�)�J-(*�!&�6�+{"'8X1�75+K6�"IM�1�&�(')G+,&V"*7�"���35"*.5&��!7%"'75('.5)�3@�!7P"*&y"*&�75�!$| �8G�!6�+,. �
��� ®�µ Ô ·-Äf5¶� � SV¿N´�µÀ±�Ä�½,Ã�°N¾�·�°a°!¾ »,°!¾�±,Ã�¹+>�° S � �

G�µ�¾�¶?»�Ã�´V° Õ*´-²�º�»�µ�È��Ù Õ ��� »�µHÈ�¯V°,¯ �N¹a´-²�º�»�µHÈ�áÙ
G�µ�¾�¶?»�Ã�´V° ÕN²!°N¾�Ä�¶�Ç´�¹!·XÕ ��� µH¾�¶?»ÀÃ�Ø�°�Ã2¾Á¹,¯-¶�Ù#µ�¸-Ä�´�Ä�¾�´�°Á²!°�´�°,½�µ�¾�°�Ã2¾��� ¸V°V¶�·�ÄN¯¼°N¾�·V°,¯-Ä�´V°�Ã2¾-¹l²!°!Ú�¹�»�²!°N¾�Ä�µÀ´�¹�»Æ´�°ÅÐ,Û�º�Ã2¾�·-Ä�²
²�Ù�ÄN¯?· Ô µ � Î�� 8\Ø� Î�� ³ ��� ´�°,½�µ�¾#µ?¶�µ,¿À¾Á´�°�´-Ä�²�¸�°V¶�·-ÄN¯V°V²Æ°N¾�·V°,¯-Ä�²
° Ô ·V°,¯,¾�¸-Ä�µ�´Ò¶?Ä!¯2¯�µ�Ï � � ³ ��� ¯�°,½�°?¯�°N¾�¶�µ!¹a´�°�½?Ã2¾�¶�µ,ÄÀ¾�°V²Æ° Ô ·V°?¯,¾�¹V²
° Ô ·V°,¯,¾�¸-Ä�µ�´Ò¶?Ä!¯2¯�µ�Q � � ³
¸-ÄVµ�´ ®-¹�µH¾�� � ��� ½,Ã�¾�¶�µ,¿�¾�º�¯�µH¾�¶�µHº-¹�»�

¶?Ä!¯2¯�µ�Ï � � ³ ��� »2»?¹À®-¹l»,¹�½?Ã2¾�¶�µ,¿À¾Á° Ô ·V°,¯,¾-¹a°�²2¶À¯�µ�·�¹a°!¾¼°N¾#²!¹À®�È�»?¹,´�ÄN¯

�������
	��� � ª



���������	��
������������
�������� ��������� �!�"����#%$�&('�)*#%$�&('+' ��),�.-/�!�0���+���21�34
��

¹V¶2ÄN¯2¯ � Ô µ 8\Ø=8 Î 8 Î 8\¯�¹;6�� ³ ��� »2»?¹À®-¹l»,¹�½?Ã2¾�¶�µ,¿À¾l´V°Å¹NÃ�·-Ä�¶?ÄN¯�¯�°�»,¹V¶�µ,¿�¾ ´�°?½�µH¾#µ�´V¹��� º�Ä!¯¼»,¹�»�µHÈ�¯V°,¯ �N¹a´-²�º�»�µHÈ�áÙ
¶?Ä!¯2¯�µ�Q � � ³ ��� »2»?¹À®-¹l»,¹�½?Ã2¾�¶�µ,¿À¾Á° Ô ·V°,¯,¾-¹a°�²2¶À¯�µ�·�¹a°!¾¼°N¾#²!¹À®�È�»?¹,´�ÄN¯�
� &v8}�pJ�<,1�.@� ��� � 75"K+, �7A"*.R~!�N&z8�+,7�6�)DM�"*.5"'&?3@"*7��!.A(���)�~!+,7I/21�"K)G&?3@"'<,.@�!&v�!8w>�.5+�t,"'('35+yt�"'8f(*;�6�)G<!+>-�!.5�K8G�!7�M�1�&�(')G+,&V"*7�"���35"*.5&��!7%6V"'J-&�)�6-�!7P6�"'756�"�1�& �!.5(���)D~,+F"*&y"*&�75�!$| �8G�!6�+,.�"'7*¬

³A¹�²H®V½,Ã2¾#¶w\¹V²H® ³R½,Ã2¾�¶�µ?Ä�¾�°V²Å° Ô ·V°,¯,¾�¹�²�Â,Ã�°�¯V°2¹�»�µ�ÓV¹N¾ ¶?ÄN¯2¯�µH®�µN°N¾�·�Ä�²
�®2®V¯�°,±�²
Í±�»2Ä�È�¹V»ÆÉ�¶?ÄN¯2¯�µVÏR8AÉV¶?Ä!¯2¯�µ�Q ³v²!°Æ¯�°,½�°,¯V°N¾�¶�µN¹!¾ »,¹V²�½,Ã2¾�¶�µ?Ä�¾�°V²

³v¶?ÄN¯2¯�µ�Ï�Ø�ÉV¶2ÄN¯2¯�µ�QÁ¶?Ä�®�Ä�½?Ã2¾�¶�µ,ÄÀ¾�°V²�±�»2ÄÀÈ�¹�»,°V²
Í±�»2Ä�È�¹V»ÆÉ Ô 8AÉ Ô µ 8AÉ,Ø ³v²!°Æ¯�°,½�°,¯V°N¾�¶�µN¹!¾Ò°V²�·V¹V²�¸V¹?¯�µN¹NÈ�»?°V²�¶?Ä�®�Ä�±�»2ÄÀÈ�¹�»,°V²Î É�Ï @²!°!·¼Ð?Ñ ³ ´�°,½�µ�¾#µ?¶�µ,¿À¾Á´�°�»�²��*®�È�Ä�»2Ä Î É�Ï

ÉV¶2ÄN¯2¯�µ�Ï ³ ½,Ã2¾�¶�µ,¿�¾ ¶?ÄN¯2¯�µ�Ï � �
L?Ì�Ñ+NEGVÉ Ô ³�É Ô ¸V°V¶�·-Ä!¯a´V°Å°N¾�·�¯�¹,´�¹
L?Ì�ÛBNEGVÉ Ô µ ³�É Ô µ�¸V°V¶�·�ÄN¯�´�°l²,¹�»�µ�´�¹@ ÌTS+NEG Î É�Ï
È�»2Ä�¶ ��¯�°Nº�°2¹,·��×¶�µ?¶2»2Ä��
L N � L?Ì�Ñ��
LBN L ��� � ³ �¼¶2ÄN¯2¯�µ*®�µN°N¾�·-Ä�²�Ù�¹V¶�µN¹¼»,¹¼µ�Ó�Â!Ã�µN°,¯2´�¹� L?Ì�Û�� N L

¶�µ2¶?»2Än¾�Ä�º
¯�°!·?Ã�¯?¾ ³ ¯�°,±2¯V°V²?Ä�´�°¼²�Ã2È�¯,Ã�·�µH¾�¹

ÉV¶2ÄN¯2¯�µ�Q ³ ½,Ã2¾�¶�µ,¿�¾ ¶?ÄN¯2¯�µ�Q � �
L?Ì�Ñ+NEGVÉ,Ø@ ÌTS+NEG Î É�Ï
È�»2Ä�¶ ��¯�°Nº�°2¹,·��×¶�µ?¶2»2Ä�Ï �
LBN � L?Ì�Ñ
LBNEL ��� Ï ³iÃ2¾h¶?ÄN¯2¯�µH®�µN°N¾�·�Ä�Ù�¹V¶�µN¹¼»,¹�´�°,¯�°�¶�Ù�¹� L?Ì�Ñ�� N L

¶�µ2¶?»2Ä�Ïq¾�Ä�º
¯�°!·?Ã�¯?¾ ³ ¯�°,±2¯V°V²?Ä�´�°¼²�Ã2È�¯,Ã�·�µH¾�¹
\°N¾�´
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5 )G<!1�.@� ��� � ¬��:.A"H�!(')G;,&�6�"{1V&�>�.5+�t,"'('35+y('+,&�(*;�6�)�<,+x"*&�8�"*&�<!1-���A"K��1�75�!&�6�+i8}�F8G)� �.5"'.5=}�F6�75>V8G)G � �utM�1�&�(')G+,&�"'7�"���3@"'.5&-�N7%"'75(*.A)�3@�!7P"*&y"*&�75�!$| �8G�!6�+,. �
� 6�"*$�B!7*L-$F+,7R3@.@�N$�+,7��!8G<,1V&�+,7�" �A"*$F>�8G+,7�6V"��N>�8G)�(H�!(')G;,&x"'75('.5)�35+,7�"*&y8G"'&�<,1-���A"��4L->-�!.@�{8G�|<,"*&�" �.@�!(')G;,&y6�"�M�1�&�(*)�+,&�"'7%7A"*&�+x"'&uM�+,.A$p�N35+�6V"�>�1V&235+pJ��A+ ��
�4ty1�&�" �A"*$F>�8G+F6�"�)G$F>�8G"'$�"'&?3��!(')G;,&i>-�!.5�

J-8�35.5+,7 5���� 3@)�>#+{>-�N75+ �Ç -���5�!7'L�>-�!7A+ �Ç -�!&�6-�|tC>��!75+��9�!8�3@�!7 �
����� ������
	�� £ ����2¢�¤���������	����������������������� ���� ��
�

� �
±�°!¾�ÉV²!°N¾�5¶ ����°!¾�°,¯�¹V¶�µ,¿�¾¼´�°Æ½,Ã2¾�¶�µ?Ä�¾�°V²l²!°!¾�Ä�°!¾ ��Ï��
±�°!¾�°,¯�¹V¶�µ,¿�¾¼´�°�Ã2¾�¹¼²!°NÚ�¹�» Ô �\¾ �Æ¶2Ä�¾a·�¯�°V²�½,Ã2¾�¶�µ?Ä�¾�°V²
²!°!¾�Ä�µ�´�¹V»,°V²Æ¹�´�µ�½�°,¯�°!¾�·V°Å½2¯�°V¶�Ã�°N¾�¶�µ!¹
	"! Î S � ,Î L+:%<

� �H¾�¶?»�Ã�µ�¯ »�µHÈ�¯�°?¯ �N¹V²$#N¯�²�·:A»�µ�Èaº-¹,¯�¹¼¶!ÉNÈ�Ä2ÄN·
� ? ¹�»�µ�´V¹ Ô ��µ ��°N¾¼Ê Ô ÏH½TQ2°� �
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G�µ�¾�¶?»�Ã�´V° �N®-¹!·?Ù�áÙ �
G2´V°,½�µH¾�° K Ê�\Ê2Ê2Ê�Ï�Q � ��� ��Ê�Ê2Ê���Ó
G2´V°,½�µH¾�°Å½#Ï ��Ê2Ê ��� ��Ê�Ê ��Ó
G2´V°,½�µH¾�°Å½TQ Ï���Ê2Ê ��� Ï���Ê2Ê���Ó
G2´V°,½�µH¾�°Å½�ÑÅÑ2Ñ�Ê2Ê ��� Ñ2Ñ�Ê2Ê���Ó
G2´V°,½�µH¾�° I��nÑ0×ÏHÛ�Ï����+Q2Ð
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½#Ï�É K � Q � I�� � ½�Ï � K � ��� Q � º#µ � ½#Ï � 	-²
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½TQ2É K � Q � I�� � ½�Q � K � ��� Q � º#µ � ½TQ � 	-²
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½�Ñ�É K � Q � I�� � ½�Ñ � K � ��� Q � º#µ � ½�Ñ � 	-²
G2´V°,½�µH¾�°�¹�Ï�Ê��� ��� D ¹?±,¾#µ�·?ÃV´a´V°�Ä�¾V´�¹ Ï
G2´V°,½�µH¾�°�¹+QÅÊ��Q ��� D ¹?±,¾#µ�·?ÃV´ Õ Q
G2´V°,½�µH¾�°�¹?ÑaÊ�ÍÑ2Ñ�Ñ ��� D ¹?±,¾#µ�·?ÃV´ Õ Ñ
G2´V°,½�µH¾�° Î ��Ï�Q

¶?ÄÀ¾�²�·hµH¾�·Ò²�µH¾�° K ¹NÈ�»,° � � � N � Ê Ô Ê�ÏR8AÊ Ô Ê+Q98AÊ Ô Ê?Ñ�85Ê Ô Ê,ÛP8�� � ³
²�·�¹!·�µ?¶�Ã2¾�²�µÀ±,¾�°,´ µH¾�·Æ¾�N�Ê�³
¸-Ä�»,¹!·�µ,»?°Áµ�¾�· Ô � Î�� ³

¸-ÄVµ�´�®�¹�µH¾�� ��
½�»�Ä,¹!·a·V°À®�º9³
µH¾�· µ ³
½�Ä!¯ ��µ�N�Ê�³¦µ � Î ³¦µ ��� ��

·V°N®�º Na¹�Ï � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½#Ï�É K � ¾ � ³
·V°N®�º �BNa¹+Q � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½TQ2É K � ¾ � ³
·V°N®�º �BNa¹?Ñ � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½�Ñ�É K � ¾ � ³
¾����f³Ô ��µ � N ��µH¾�· � �5Ê Ô Ê�Ê2Ê��?½ � ·V°À®�º���Ê��� � ³ ��� Â!Ã-°,´�¹a°N¾ »�Ä�¶2¶��?½2½2½,Ù�

6?Ù�µ,»,° �*Ï � ���
�
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� 8V75)G<!1�)G"'&235"�"��A"'$�>V8G+�)�&�(*8�1Vt,"�8G�4<,"'&�"*.5�!(*)�;,&K6�":3@.A"*7f7A" �-�!8�"*7f7A"*&�+,)�6-�!8�"*7wt�75"�)G$F>�8�"*$F"*&?3��!&�3@.5"'7J-8�35.5+,7 5���� L�J-8D3@.5+{>��!75+ �� ����5�!7 � �V8 � L�J-8�35.5+|>��!75+ �� -�N&�6-� � �2 � tp>-�!7A+��f�!8�3@�!7 � ��� � LV"*&i8}��M�1V&�(*)�;,&�ÇJ-8D3@.5�À��7A"4>�1�"'6�"*&p(H�!$| V)}�!.�8}�I.5"'75>�1V"*7A3@�{�!8�)G$F>�1�8�75+I>-�!.5��75"'8G"'(*(*)�+,&-�!.0(*1��!8G/21�)�"*.@�I6�"%"*7A35+,79J�8�3@.A+,7*¬

� � � 	 Î 	2ÌBL 	"! Î S � ,Î 	 ? ? 	 Î�	� 	���: K Ì  	
��ÌP8 	+I @ 8 	EI @�
 Ø 	EIBL
S�Ä�¾ Î ½BNBQ �ÆØÆ¸�°N¾�·V¹N¾-¹Æ´V°��V¹N®2®�µH¾�±
±V°N¾�ÉV²!°!¾�5¶ ����°N¾�°,¯�¹�¶�µ,¿�¾Á´�°�½,Ã2¾�¶�µ,Ä�¾�°V²l²,°N¾�ÄÆ°N¾ ��Ï��
±V°N¾�°,¯�¹�¶�µ,¿�¾Á´�°�Ã2¾�¹¼²!°NÚ�¹V» Ô �Í¾ �Å¶?Ä�¾�·�¯�°V²�½,Ã2¾�¶�µ,Ä�¾�°V²
²,°N¾�Ä�µ�´V¹�»,°V²Å¹�´�µ�½�°,¯V°N¾�·V°a½2¯V°V¶�Ã�°N¾#¶�µN¹
� �H¾�¶?»�Ã�µ�¯ »�µHÈ�¯�°?¯ �N¹V²$#N¯�²�·:A»�µ�Èaº-¹,¯�¹¼¶!ÉNÈ�Ä2ÄN·
� Ô ��µ � °N¾ Ê Ô ÏH½TQ2Ð
��Ø �Í¾ � °N¾ Ê Ô Q?ÑBQ2Ð

É2É�É2É2É2É2É�É? µ2²�·V°À®-¹ � �Ô N Ô Ï�� Ô Q�� Ô Ñ ��������������� � � Ù � ������������� � Ø��Í¾ �
�áÉ�É2É2É2É2É��

!�·#µ,»�µ�Ó�¹!¾�´�Ä 	,Ã2¾�¶�µ,Ä�¾�°V²�Ø�º�¹V²?Ä�´�°�¸V°V¶�·�ÄN¯�°V² � �

G�µ�¾�¶?»�Ã�´V° �N®-¹!·?Ù�áÙ �
G2´V°,½�µH¾�° K Ê�\Ê2Ê2Ê�Ï�Q � ��� ��Ê2Ê2Ê ��Ó
G2´V°,½�µH¾�°Å½#ÏÅÏ�Ê2Ê ��� Ï�Ê2Ê ��Ó
G2´V°,½�µH¾�°Å½TQ Ï���Ê2Ê ��� Ï���Ê2Ê ��Ó
G2´V°,½�µH¾�°Å½�ÑÅÑ �2Ê2Ê ��� Ñ2Ñ�Ê2Ê ��Ó
G2´V°,½�µH¾�° I��nÑ0×ÏHÛ�Ï����+Q2Ð
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½#Ï�É K � Q � I�� � ½�Ï � K � ��� Q � º#µ � ½#Ï � 	�²
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½TQ2É K � Q � I�� � ½�Q � K � ��� Q � º#µ � ½TQ � 	�²
G2´V°,½�µH¾�°Å´�Ä�²!ÉNº#µNÉ?½�Ñ�É K � Q � I�� � ½�Ñ � K � ��� Q � º#µ � ½�Ñ � 	�²
G2´V°,½�µH¾�°�¹�Ï�Ê��� ��� D ¹,±,¾�µ�·?Ã�´l´�°�Ä�¾�´�¹hÏ
G2´V°,½�µH¾�°�¹+QÅÊ��Q ��� D ¹,±,¾�µ�·?Ã�´ Õ Q
G2´V°,½�µH¾�°�¹?ÑaÊ�ÍÑ2Ñ�Ñ ��� D ¹,±,¾�µ�·?Ã�´ Õ Ñ
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G2´V°,½�µH¾�° Î ��Ï�Q
G2´V°,½�µH¾�° Î ½ Q �

� � SVÄ,°,½�µ?¶�µN°N¾�·V°V²Æ´�°V»�½�µ?»À·�¯�Ä 	
��ÌÅÙ�»�N�	+I @ ¶?Ä�¾ Î NBQ � � �

½�»2Ä,¹!·aÙ�» � Î ½ � N � �NÊ�\Ê�Ê�Ï �98 �!Ê�\Ê2Ê+Q ��8 �NÊ�RÊ�Ê,ÛTQ�8 �NÊ�RÊ�Ê �+Q�8 �NÊ�RÊ�Ê?Ñ �=8qÊ0\Ê2Ê+Q?Ñ=8�Ê0\Ê�Ï���Ï 8
Ê0\Ê?Ñ ��Ï 8�Ê0\Ê2Ð2Ê���8�Ê0\Ê�� �2Ê�8�Ê0×Ï2ÏHÛ�Ñ=8�Ê0×Ï�ÑBQ�Ï 8�Ê0×Ï�Ñ �?ÛP8�Ê0×Ï�ÑBQ�Ï 8
Ê0×Ï2ÏHÛ�Ñ=8�Ê0\Ê�� �2Ê�8�Ê0\Ê2Ð2Ê���8�Ê0\Ê?Ñ ��Ï 8�Ê0\Ê�Ï���Ï 8�Ê0\Ê2Ê+Q?Ñ=8 �NÊ�\Ê�Ê?Ñ ��8
�NÊ0\Ê2Ê �+Q�8 �NÊ�\Ê�Ê,ÛTQ98 �!Ê�\Ê2Ê+Q ��8 �NÊ�RÊ�Ê�Ï � � ³

��� Ù��Í¾ ��´�°V»�½�µ?»À·�¯�Änº�¹V²?Ä @ ¹!¾�´�¹
½�»2Ä,¹!·aÙ2È � Î ½ � N � Ê0\Ê2Ê?Ñ2Ñ=8 �NÊ�\Ê�Ï�Ñ�ÏR8zÊ0\Ê2Ê2Ê2Ê�8�Ê0\Ê?Ñ�Ê��=8�Ê0\Ê�ÏHÛ#Ï 8 �NÊ�\Ê �2Ð+Q98 �!Ê�\Ê,Û �TQ98

Ê0\Ê���Ï �=8�Ê0\Ê��2Ð��=8 �NÊ�\Ê�Ð�ÏHÛ=8 �!Ê�×ÏHÛ�ÊBQ98�Ê0\Ê+Q,Û�Ñ=8�Ê0×Ï���� �=8�Ê0\Ê+Q,Û�Ñ=8
�NÊ0×ÏHÛ�Ê+Q�8 �NÊ�\Ê�Ð�ÏHÛ=8zÊ0\Ê��2Ð��=8�Ê0\Ê���Ï �=8 �NÊ�\Ê?Û �BQ98 �!Ê�\Ê �2ÐBQ98�Ê0\Ê�ÏHÛ#Ï 8
Ê0\Ê?Ñ�Ê��=8�Ê0\Ê2Ê2Ê2Ê�8 �NÊ�\Ê�Ï�Ñ�ÏR8 �!Ê�\Ê2Ê?Ñ�Ñ � ³

��� Ù��Í¾ ��´�°V»�½�µ?»À·�¯�Änº�¹V²?ÄÅ¹�»N·V¹V²
½�»2Ä,¹!·aÙ2Ù � Î ½ � N � Ê�\Ê2Ê�Ï��98 �NÊ�RÊ2Ê�Ï��98 �NÊ�\Ê2Ê?ÛTQ98qÊ�\Ê2Ê�Ï��98TÊ�\Ê�Ï�Q2Ñ�8TÊ�\Ê2Ê?Ñ ��8 �NÊ�RÊ+Q2Ð,Û=8

�!Ê�\Ê+Q?Ñ�Ñ�8TÊ�\Ê,Û�ÑTQ98TÊ�\Ê���Ð�ÏR8 �NÊ�RÊ ����Ê98 �NÊ�ÍÑ�Ê�Ð �98qÊ���2Ð�Ï�ÏR8 �NÊ�\Ñ�Ê2Ð �98
�!Ê�\Ê ����Ê98TÊ�\Ê���Ð�ÏR8TÊ�\Ê,Û�ÑTQ98 �NÊ�RÊ+Q?Ñ2Ñ�8 �NÊ�\Ê+Q�Ð,Û=8qÊ�\Ê2Ê?Ñ ��8TÊ�\Ê�Ï�Q2Ñ�8
Ê�\Ê2Ê�Ï��98 �NÊ�RÊ2Ê,ÛTQ98 �NÊ�\Ê2Ê�Ï��98AÊ�RÊ�Ê�Ï�� � ³

½�»2Ä,¹!· Ô � Î�� ³u½�»2Ä,¹!·lØ� Î�� ³ ��� ? ¹�»�µ�´V¹Æ½-»2Ä,¹!·
½�µ,»À·�¯�¹ �R½�»�Ä,¹!·lÙ � � 8u½�»2Ä,¹!· Ô � � 8¦µH¾�· � ³
¸-Ä�µ�´ ±�°N¾�°,¯V¹2ÉV²!°N¾�Ñ �\¸-Ä�µÀ´
� ³

¸-ÄVµ�´�®�¹�µH¾�� ��
µH¾�·Å¾9³

��� � 	 Î 	2ÌBL Ô �Í¾ �a²!°!¾�Ä�µ�´�¹V»
±V°N¾�°,¯�¹�ÉV²!°N¾VÑ � � ³

��� 	
� : K ÌBL
½-ÄN¯ �\¾�N�Ê�³y¾�� Î ³ ¾���� �

�������
	��� �
�



���������	��
������������
�������� ��������� �!�"����#%$�&('�)*#%$�&('+' ��),�.-/�!�0���+���21�34
��

Ø�á¾ � N?½�µ?»À·�¯�¹ �\Ù�» 8 Ô 8Í¾ � ³
6?Ù�µ,»,° �*Ï � ���

� ��� ®-¹�µH¾
��� � 	 Î 	2ÌBL
¸-ÄVµ�´Å±V°N¾�°,¯�¹�ÉV²!°N¾VÑ �\¸-Ä�µ�´���

µH¾�·Æ¾ ³
½�»�Ä,¹!·a·V°À®�º9³
° Ô ·V°,¯,¾l½�»2Ä,¹,· Ô � Î�� ³
·V°N®�º�N�Ê�RÊ�³
½�Ä!¯ �Í¾�N�Ê�³y¾�� Î ³y¾���� ��

·V°N®�º Na¹�Ï � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½#Ï�É K � ¾ � ³
·V°N®�º �BNa¹+Q � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½TQ2É K � ¾ � ³
·V°N®�º �BNa¹?Ñ � ¶?Ä�² ��R´�Ä�Ã2È�»,° ��´�Ä�²!ÉNº#µNÉ?½�Ñ�É K � ¾ � ³Ô �á¾ � N,·V°N®�º9³�

�
��� 	
��: K ÌBL
½�»2Ä,¹!·l½�µ?»À·�¯�¹ �A½�»2Ä,¹!·�Ù � � 8R½�»2Ä,¹!· Ô � � 8¦µH¾�·Å¾ ��

µ�¾�· >f³
½-»2Ä,¹!· Ô Ï � Î ½ � 8Í·V°N®�º9³

½�Ä!¯ � >EN�Êf³ >�� Î ½Ë³�>���� ��
µ�½ � �\¾ ��> � �ÅÊ �Ô Ï ��> � NaÊ�\Ê�³
°�»�²!°Ô Ï ��> � N Ô ��¾ ��> � ³�

·V°N®�º NaÊ�\Ê_³
½�Ä!¯ � >EN�Êf³�>�� Î ½0³�>���� �
·V°À®�ºCN�·�°À®�º ��Ù �M> � � Ô Ï ��> � ³

¯�°,·?Ã�¯,¾�·V°À®�º:³�
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� ¢ ��� ��� ����� ����		� ��¤�¢�¤
� � £ ¤�¢���¤��{¤ ���� �,¤�����������|¤�� � �2¢�����¢ � �
� � L2¯-¶�Ù�µ�¸-Än®-°À®�Ä!¯�µN¹�5¶�®V´ º�¹?¯�¹Å°V»Å»�µÀ±�¹,´�Ä�´�°¼¶?Ä�®-¹N¾V´�Ä�² � �
D 	 D  Ì ��

IBL� 	 Ï < ? S,ÌBL K S � <�ÄN¯�µ�±�µH¾CNaÊ Ô Ê2Ê2Ð2Ê�8v»?°N¾�±?·?Ù NaÊ Ô Ê2Ê+Q�Ê?�K LBS�
 <�ÄN¯�µ�±�µH¾CNaÊ Ô Ï2Ï���Ê�8v»?°N¾�±?·?Ù NaÊ Ô Ê �2Ð�Ê
FBL K L <�ÄN¯�µ�±�µH¾CNaÊ Ô ÏH½�Ê2Ê�8v»?°N¾�±?·?Ù NaÊ Ô Ñ?½ �2½ � � ®-°À®�Ä!¯�µN¹a´�¹!·�Ä � �

IBL� 	¼Ê=< I2Ì  � <�ÄN¯�µ�±�µH¾CNaÊ Ô Ê�Ï�Ê2Ê�8v»?°N¾�±?·?Ù NaÊ Ô Ñ?½ ��Ê � � ®-°À®�Ä!¯�µN¹Æº�¯�Ä!±2¯�¹À®-¹ � �
IBL� 	¼Ê=<��	TS ? <�ÄN¯�µ�±�µH¾CNaÊ Ô Ê2Ê���Ê�8v»?°N¾�±?·?Ù NaÊ Ô Ê2Ê��2½� � ¸V°V¶À·-ÄN¯�°V²�´V°¼µH¾�·V°,¯2¯,Ã�º�¶�µ,¿�¾ � ��

? 	TS K � ?Î ?
�
¸�°V¶�·-ÄN¯�² � ��	TS ? IBL� 	ÁÊ
Ç·V° Ô · � I2Ì  � IBL� 	ÁÊ
@¶�µH¾#µ�· � I2Ì  � IBL� 	ÁÊ
@²�6�µ�·�¶�Ù � I2Ì  � IBL� 	ÁÊ
@¶?Ä�¾�²�· � FBL K L IBL� 	ÖÏ
Í´�¹!·V¹ � FBL K L IBL� 	ÖÏ
áÈ�²2² � FBL K L IBL� 	ÖÏ
@²�·V¹V¶ � � ?�K LBS�
 IBL� 	ÖÏ
Ç·�¯�¹Nº � ? S,ÌBL K S � IBL� 	ÖÏ�
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H lpoqm0rfsut H N	eG; � M KLF ;=N I M H @ ��� s H �^HLKLF PR; F N];7>ANGOQPUJ FGKLK >AjEN IGH s  � �&v M s  � � � ¬
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��� s X >\H JW> M�E JW> K M � D ª « � D ª � � D ª D � D ª % � D ª � � D ª � � D ª �?«
s FGH J^PWMEO��G;=JU;=@ H @BMEO � X � � � � � � � �
s >BN H O�� � P H J^NGMEO � � � � � � �
� H <���MEJW> ¨ ; I M=J � � � � � � �
s FGH J^PWM`O H JW>A;=@ � �
s FGH J^PWM`O H JW>A;=@e F�M H J H ; I M � � � � � �
s FGH J^PWM`O H JW>A;=@e F�M H J H ; I M?< F @ PU> K ;=N];=@ �
s FGH J^PWM � � � � � � �
s FGH J^PWM�� s � � eT>BPUO � � � �
s FGH J^PWM�� s � � eT>BPUO3< H�� M=JU; I M �
�&;aN];=@ H O � � � � � � � � � �
�uH N H JU; I MEJ IGH � H @AM � � � � � � � �
�uH N H JU; I MEJ IGH/H OQPR; I M=O ITH2H O�� H JW; � � � � � � �
	 ;=N K M IGH � NVP H JWJ F � K >AjEN � � � � � � �

� F ; I J^M % b � ¬ s H JW> M�
 J^> K M=O� FGH >AN K @ F�tEH N7@BMEO ��� s�� O IGH @A;=O M ;=<?>A@B>C;=O ��� � �?«!� � D ª �|t ��� � �?«!� � D ª �?«nb

³ Ø¼»2Ä�°�²2¶À¯�µHÈ-°a°!¾ »,¹�»2Ä�¶!¹V»�µ�´�¹,´l´V°n®-°N®�ÄN¯�µN¹ FBL K 
I  Ì K�
 ? L+:
�OFTL=8AÊ2ÐNÙ ³ »,°�°�Ã2¾�´�¹!·-ÄÅ°N¾ »,¹l»2Ä�¶!¹�»Vµ�´�¹,´l´�°n®-°À®�Ä!¯�µN¹ ? L+:��OFBL

³ Ø¼»2Ä�°�²2¶À¯�µHÈ-°a°!¾¼°�»�º2Ã�°,¯2·-ÄÅÊ2ÐNÙ�
� ���?� $ : � ��� 5 ��� �7'�%0-#58-79��`-/1":"58- 5 � $ % )2+�� ��: '*) � ��� �&% -/1 �

�(;�� ;=<?>A@B>C; ��� � �?«N� � D ª ��� PW> H N HcI MEO��G>AN H O H NVPWJU; I ; t OW;=@A> I ; IGH �GJ^M���jEOW> PUM�� H N H JW;=@ ¬ t#lno t�� 5 b
t_lpo H O F N �G>AN IGH/H N PWJU; I ; H @ KLF ;=@!� FGHLIGH O H J F OU; I M"�];aJU; <`MENT>BPUM=J H ;aJ H @ H O^PU; I M IGH/I >AO#�\MEO^>BPW> ~ M=O
H�� P H JWNGM=O%$ H N H O#� H"K >C;a@&$ H O < F�t � PU>A@ K M=<`M F N]; ;=@ P H J^N];aPW> ~ ;'�G;=JU; >B<"� HLI >AJ(� FGH H N @BMEO K > K @AMEO`M
eG@AM)� FGH O IGH J H � H PW> K >AjEN NTM O H ;=N >BN P H J^J F <��G> I MEO H N @B@C;=<`; I ;=O IGH ;aP H N K >AjEN ; >BN P H J^J F � K >BjEN b � N];
>ANGOQPUJ FGKLK >AjEN IGH OW;=@BPWM�� FTHLIGH H �^HLK"F PR;=J^O H K MEN I > K >BMEN];=@B< H N P H3IGH � H N I > H N I M IGH @ H O^PR; I M IGH @C; H NVPUJW; I ;
IGH @ t_lpo b*� 5 H O F N+�G>AN IGH OW;=@A> I ; K MENVPUJ^ME@C; I M"��MEJiOWM,� P � ;=J H � FGH � H J^<`> P H O H � ;=@B> ¨ ;=J I >AO#�\MEO^>BPW> ~ M=OH�� P H JWNGM=O%$ K MEN.-/� F J10=N I ME@AM H N H OQPR; I M?;=@ PUM KLF ;=N I M7O H ��MEN H H N F NGM H @eG>BP � 5 Z J H �E>AOQPUJWM � � � [9t`H N
H OQPR; I M?e]; � M K"F ;=N I M?O H @B>A<��G>C; I > K�� M?eG> P b
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� ��� � � ��� + )2% :��3-#5 )/% ��� 5 � !k��� : ' ��� ) � + % � ���	�&-21"-258)/%h5��
 � : ' �
��@ � D ª ���.I >AO#�\MEN H2ITH#K >AJ K"F >BPWMEO&P H <"��MEJ^> ¨ ; I MEJ H O IGH � % eT>BPUO K MEN �TJ HLH O K ;=@C; I MEJ IGH#K"F ;aPWJWM?eG>BPWO

�GJWM �EJU;=<`;=eG@ H O �\MEJ�O^M � P � ;aJ H � FGHiK MENGO^>AOQP H N H N PUJ H O�J H �E>AOQPUJWM=Oc< ; � H ; I MEO H N?< H <?MEJW>A; �];=JW;/O F M � H �JU; K >AjEN t � FTHLIGH N.O H J F PW>A@B> ¨ ; I MEO � H JW>Bj I > K ;=< H NVP H �];=JW; � H N H JW;=J&>ANVP H JWJ F � K >AM=N H O b �*;qJ H OWME@ FGK >BjEN IGH @
P H <"��MEJW> ¨ ; I MEJ IGH � H N IGHiIGH @G>ANVP H J ~ ;=@BM IGH @]J H @BM �0IGH @*� s � IGH @ �GJWM KLH OU; I MEJ b ��MEOcJ H �E>BO^PUJ^MEO <`; � H ; I M=O
H N.< H <`M=JW>C; IGH @�P H <"��MEJ^> ¨ ; I MEJ&O^MEN H @�J H �E>AOQPUJWM IGH @�P H <���MEJW> ¨ ; I M=J/Z � � � [ $ H @*J H �E>AOQPUJ^M ITH s H J�AM I M
Z s � �u[ $ t H @�J H �=>AO^PWJWM IGH K M=N PWJWME@ ITH @cP H <"��MEJW> ¨ ; I MEJ Z � � � [4b �c@�J H �E>AOQPUJ^M � � � KLFGH NVPR; ITH � M=JW<`;
IGH O KLH N IGH NVP H.H N @C; K ;�� I ; IGH � ���  � � b ��MEO_J H �E>BO^PUJ^MEO � � � t s � � O^MEN - � ; I MEOq;�O F <�0 � >B<`M~ ;=@AMEJ � 5 59595 �.H N H @ J H O H P b � N]; >BNVP H J^J F � K >BjEN ITH @*P H <���MEJW> ¨ ; I M=J_Z � ��� � [fH O�� H N H JW; I ; K ; I ; ~=H*¨
� FGH H @ J H �E>AOQPUJ^M � � � @A@ H �V;.; K"H JWM.$ H @ J H �E>AOQPUJ^M � � � H O_J HLK ;=J��E; I M K MEN H @ ~ ;=@AM=J#;a@A<`; KLH N]; I M H N
H @cJ H �E>BO^PUJ^M s � � H N H @ �GJ^j � >B<`M K > K @BM b �cO^P10 K ;=JU; K P H J��BO^PU> K ; H O � PW>A@ �G;=JU; M�� H JW; K >BMEN H O IGH K MENVPUJWM=@t O^>AN K JWMENG> ¨ ; K >AjEN ITH < FGH OQPUJ H M.M H O K JW>BP F JU; IGH � H J^> � 
 J^> K MEO b ��@ I >C; �=JU;=<`; IGH eG@BM � FGH O IGH @ P H <��\M �
JW> ¨ ; I M=J&O H �GJ H O H NVPR; H N	@A; -/� F JW; % b � b

�(;7JW; ¨ jEN IGH PU> H <��\M IGH >ANVP H JWJ F � K >AjEN IGH @P H <���MEJW> ¨ ; I M=J H OQP 0 I ; I ; ��MEJ3@C; HLK"F ; K >AjEN Z % b � [×¬
����������� ���� r! " s$#&%(' �*) s+ ,#&%(' Z % b � [

� MEN IGH-�.�/���	� H O_@C;	JW; ¨ j=N IGH >BN P H J^J F � K >BjEN IGH @dP H <��\MEJ^> ¨ ; I MEJ $ �(�uH Oq@A; � J HLKLFTH N K >C; IGH J H @BM �
� �	�  � � $ � ��� � H O H @ H O K ;=@C;=<?> H NVPUM IGH/KLF ;aPUJ^M?eT>BPUO t s � ��H O H @ H O K ;=@A;=<?> H NVPWM IGH � % eG>BPWO b
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��@ �GJ^>A< H J K MENVPU; I MEJqZ IGH O KLH N IGH N P H [ � ��� � O H_H N K"FGH NVPUJW; H N H @ J H �E>BO^PWJWM � � � Z � � � eT>BPUO [ $�@AM=O
eG>BPWO % � � IGH @J H �E>AOQPUJWM � � � K MEJ^J H O���MEN IGH N	;a@ K M=N PU; I MEJ IGH @ �GJ H"H O K ;=@AM=J/Z s � � [ b � F ;=N I M H @ J H �E>BO^PUJ^Ms � � @B@ H �E;7; K"H JWM H O K ;aJ��V; I M K MEN H @ ~ ;=@AM=Ji;=@A<`; KLH N]; I M H N H @�J H �E>AOQPUJWM � ��� � b �*;?M � H JU; K >AjEN IGH @
P H <"��MEJW> ¨ ; I MEJ H O K MENVPUJWM=@C; I ; ��MEJ H @�J H �E>BO^PWJWM IGH/K MENVPWJWME@ � � � I M=N IGH/H @�eG> P � ��� Z eG>BP�ª [ � H JW<?>BP H
IGH P H N H J @A; M � H JU; K >AjEN IGH @3P H <��\MEJ^> ¨ ; I MEJ ;=@ H O K J^>AeG>BJW@ H.F N F NGM.$ t H @ieG>BP � � 	 Z eT>BP DE[ � H JW<?>BP H
K ;=J#�V;=J ITH N FTH'~ M H @ � H J��AM I M b ��MEO3eG> PUO �  5�� t 5�� ��� Z eG> PUO �E� t � �qH N � � � $GJ H O�� HLK PW> ~ ;=< H NVP H [
IGH P H J^<`>BN];=N H @ H O^PU; I M IGH @P H <��\MEJ^> ¨ ; I MEJ K"F ;=N I M 
 O^P H2H O IGH P H NG> I M b

�(;7O HLKLFTH N K >C;"�G;=JU;7@C; K MEN.-/� F JU; K >AjEN IGH @P H <"��MEJW> ¨ ; I MEJ H O K ME<`M O^> � FGHN¬
�gH O � ;aeG>A@B>BPR;aJ � N P H J^J F � K >BMEN H O ��MENG> H N I M H N F NGM	;=@ceG> P IGH`H O^PU; I M ��� ��� Z �g;=eG>B@A> PR; K >AjEN IGH
>BN P H J^J F � K >BMEN H Oi<`;=O K ;=JU;aeG@ H O [
�cO K JW>BeG>AJ#@AMEO ~ ;=@AMEJ H O2N HLK"H OW;=JW>BMEOq;=@ J H �E>AOQPUJ^M s � �Öt ;=@ K ;=<"��M ITH eG> PUO � �4� � ;=@�J H �E>BO^PUJ^M
� � � b
�f;=eG>A@B>BPU;=Jf@A; >ANVP H JWJ F � K >Aj=N IGH @ P H <��\MEJ^> ¨ ; I MEJ_Z IGH O H NG< ;aJ K ;aJU;=J^@C; [fH N H @ J H �E>BO^PUJ^M � � � Z � H �
�E>BO^PWJWM IGH � NVP H J^J F � K >BMEN H O � ;=O K ;=JU;=eT@ H O b [
��>A<��G>A;=J KLF ;a@ � F > H Jf>BNVP H J^J F � K >BjEN � H N I > H NVP H_H N H @(J H �E>AOQPUJ^M ��5 � Z � H �=>AO^PWJWM IGH 	 ;=N IGH JU;=O IGH
� NVP H JWJ F � K >AjEN [4b
�f;=eG>A@B>BPU;=J >BN P H J^J F � K >BMEN H O3@B>A<��G>C;aN I M H @�eG>BP ITH2H O^PU; I M ��� ��� b
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s J H O H NVPR;=<?MEO F N H��^H <"�G@BM H O K J^>BPWM H N @ H N � F ; �^H �h<?MEO^PWJU;=N I M H @ F O^M IGH @A;	>ANVP H JWJ F � K >Aj=N IGH @
P H <"��MEJW> ¨ ; I MEJ%$];aO�� K ME<?M?@C; H O K JW> P F JW; ; F N+� FGH J^PWM IGH#H NVPUJW; I ;VXaOW;=@A> I ; b �c@��GJWM �EJU;=<`; K MENTOW>AOQP H#H N
F N K MENVPR; I MEJ IGH�� � � ~ >AO F ;=@A> ¨ ; I M < HLI >A;=NVP H @BMEOi@ HLI Ok>BN I > K ; I M=J H O�� FGH >ANVP H �EJU; @C;qPU;=J �^H PR; ��� � IGH @��� s ��� ���?«!� � D ª �?«nb �c@*�GJWM tEH"K PWM K M=NGO^PU; IGHkKLF ;YPUJWM#;=J K�� > ~ MEO ¬ PU>B< H J b K $ ~=HLK PUMEJ H O b ;=O^< $ PU>B< H J b K < It J^PWO b @A>Be b
¡�¢�� £ ¢�¤��¦¤ �©¢�� ����� �©¤��

� � ·�µ*®-°,¯:5¶ � �

G2´�°,½�µH¾�° �E:  @ L+:�É � Î K É 	 Î L @ : 	 ¹�²H® ��Õ�¯-²�È Ô µ�¾�·,® Õ �
G2´�°,½�µH¾�° �E:  @ L+:�É � Î K É�F�� ? L @ : 	 ¹�²H® ��Õn²2²�È Ô µ�¾�·,® Õ �
µ,Ä�º�Ä!¯?·h²�Ù�ÄN¯?·aº�Ä!¯?·VÊ�³ ��� ¯�°,½�°,¯V°N¾�¶�µN¹l¹V»�º2Ã-°,¯?·-ÄÆÊ�´V°�»,¹�·V¹,¯T>�°!·V¹ F ? 
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¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � µ*®V¯ N ��²�Ù�ÄN¯?· � ��Ê Ô Ê2Êf³ ��� ¯�°?±9p®�¹Nº�°2¹,´-Ä � D Ì
¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � µ�½2¯ N ��²�Ù�ÄN¯?· � ��Ê Ô Ê�ÏX³ ��� ¯�°?±9p®�¹Nº�°2¹,´-Ä � 	?Ì
¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � º?®#²�· N ��²�Ù�ÄN¯?· � ��Ê Ô ÏH´0³ ��� ¯�°?±9p®�¹Nº�°2¹,´-Ä I D�?�K
¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � º�¯2´ N ��²�Ù�ÄN¯?· � ��Ê Ô Q �f³ ��� ¯�°?±9p®�¹Nº�°2¹,´-Ä I�Ì+F
¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � ·�¶À¯ N ��²�Ù�ÄN¯?· � ��Ê Ô Q2Ðf³ ��� ¯�°?±9p®�¹2°Nº�¹,´-Ä K S,Ì
¸-Ä2»,¹,·�µ,»,° ²�Ù�ÄN¯?· � ¶?»��,®�´ N ��²�Ù�ÄN¯?· � ��Ê Ô ����³ ��� ¯�°?±9p®�¹Nº�°2¹,´-Ä S+:�
 D F

¶�Ù�¹,¯�´�¹,·-Ä�N�Ê Ô Ê2Ê�³ ��� ¸V¹,¯�µN¹!È�»,°�¹NÃ Ô µ?»�µN¹,¯
��� ²�Ã2È�¯,Ã�·�µH¾�¹a´�°Å¹!·V°N¾#¶�µ,¿�¾Ò¹¼µH¾�·V°,¯�¯,Ã2º�¶�µ?¿�¾Á´�°�»�·V°À®�º�ÄN¯�µ�Ó�¹?´�ÄN¯ Ê�´�°�» S �,ÛVÊ+Q

µH¾�·V°?¯2¯,Ã2º�·l¸�Ä�µ�´ÒµH¾�·2·�µH®-°,¯ �\¸�Ä�µ�´
��
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B U S         D E          D A T O S ( 1 6 )
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5 > � F JU; % b�«�¬�� >C; �=JU;=<`; IGH @!� FGH JQPUM?O H JW> H/IGH @ � D ª �
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�I� � � FGH/H � HLK P � ; H @ K MEJ^JW>A<?> H NVPUM IGH eT>BPUO �];=JU; � ; KLH J3@A;_PUJW;=NGOW<?>AO^>AjEN O H J^>C;=@\OWMEeTJ HuH @!�T>AN ��� $GPU;=N

�������
	��� �=� �



���������	��
������������
�������� ��������� �!�"����#%$�&('�)*#%$�&('+' ��),�.-/�!�0���+���21�34
��

�GJWM=N PWM K ME<?M7@C; K M��G>C; ��� � ; ��� � O H P H J^<`>BN H M=PWJWM I ;aPWM(� FGHLITH2H O K JW>AeT>AJWO HuH N H @J H �E>BO^PWJWM ��� � $
; @C; ~EH'¨ M K"F JWJ H_F N]; PWJU;=NTOW> K >AjEN � � � H N H @0eG> P IGH PUJU;aNGOW<?>AO^>AjEN.@A>BO^PR;�Z � � ��� eG> Pq�E� [iIGH @0J H �E>BO^PUJ^M
IGH/K MENVPWJWME@ � s � t O H � H N H JW; F NG;?>BN P H J^J F � K >BjEN IGH PUJW;=NGOW<?>AO^>AjEN b

s ;=JW;2@A; J HLK"H � K >BjEN F N I ;YPUM H N H @/�G>BN � � H O K MEJ^JW> I M IGH NVPWJWM ITH @]J H �E>AOQPUJ^M � � � $ H @ K"F ;=@ H O K M��G> �
; I M H N H @\J H �E>BO^PWJWM IGH J HLKLH � K >AjEN IGHgI ;aPUM Z � � � [ft?H @ I ;YPUM � FGHLIGH O H J @ H � I M b � N]; ~EH*¨gK ME<��G@ H PR; I ;
@C; K M��G>A; IGH � � � ; � � � H�� >BO^P H/F NG;_PUJU;aNGOW> K >Aj=N � � � H N H @eG> P IGH J HLKLH � K >AjEN8@B>AO^PU; Z � � ��� eT>BPu� �E[
IGH @cJ H �E>BO^PWJWM IGH?K MENVPWJWME@ � s � t ; @C; ~EH'¨ O H � H N H JU; F N]; >ANVP H JWJ F � K >AjEN IGH J HLKLH � K >AjEN Z � ��� � [ b �c@
� FGH J^PUMuO H J^> H&H O I MEeG@ H < H NVP H e F��\H J H ; I M ��MEJ�� FGH @BMEO I ;aPUMEO� FGHLITH O H J0PWJU;=NTO#� H J^> I M=O IGH���� � M � � �
<`> H NVPUJW;=O&M=PWJU;qPUJW;=NGO^<`>BOW>Aj=N M?J HLK"H � K >Aj=N	O H2H � HLK P � ; b �cN H @ K"F ; I J^M % bë« O H < FGH O^PWJU; @C; IGH O K J^> � K >BjEN
IGH @ K ;=<��\M IGH eG> PUO IGH @*J H �=>AO^PWJWM IGH/K MENVPUJWM=@ � s � b

s ;=JW;_@C; K MEN.- � F JU; K >Aj=N IGH @ � FGH J^PUM_O H J^> H H O&N H"KLH OW;=JW>BM H O K J^>AeG>BJ&;_@BMEOdeT>BPUOf� �QD/IGH @\J H �E>AOQPUJWM � s � b� >AN H <qe];=J#�EM $c;aN P H O IGH8H O K JW>BeG>AJq; H O^PUM=O?eT>BPUO � ; t � FTH.H � HLK P F ;=J F N J H O H P O^MEeGJ H @BMEO7eG>BPWO % t �
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IGH @C; � ;=<`>B@A>A;(� D ª ��� $ K M IGH"K O t MaPUJWM=O I >BO���MEOW> PU> ~ MEO b �*M=O 	�s O H O^P10=N e];=OW; I MEO H N @A;=Oi>ANVP H J#� ; K"H O IGH
� FGH J^PUM=O#O H JW> H`H O^P10=N I ;=J�� FGH O H`H N KLFGH NVPUJU;aN H N @BMEO ��� s�� O IGH @C; � ;=<`>B@A>A; � D!�Tb ��MEO � FGH JQPUMEO 	�s O
K MENTO^PR;aN IGH @A;=O3OW> � F > H NVP H O K ;=JU; K P H J��BO^PU> K ;=O ¬

� ME< F NG> K ; K >BjEN 5 F @A@ �\�gF �T@ H��\b
� H �E>BO^PWJWMEO IGH/I ;YPUMEO IGH/I MEeT@ H 	 F��\H J�� FGH � H JW<?>BP H N F N]; K M=< F NG> K ; K >AjEN IGH/I ;YPUMEO K M=N PW>AN F ; b
� 5 JW;=<?>AN � ��tp� � @AMES >BN � � >AN ITH � H N I > H NVP H �];aJU;7@C;7J H"KLH � K >AjEN t PWJU;=NGO^<`>BOW>BjEN b

� IGH <"0=O3PU> H N H N K ; �]; K > I ; IGH O��];=JW; ¬
� N];`;a<"�G@B>C;_O H @ HLKLK >AjEN IGH PU;=< ; � MEO IGH/I ;aPWMEO3>AN K @ F�tEH N I M � $B� « $B� % $ «!� $ « ª7M �?« eG> PUO b
s ME@C;=J^> I ; I �GJWM��=JU;=<`;=eG@ H �];=JW; @A;qOW>BN K J^MENG> ¨ ; K >BjEN IGH�� � JW;=< H O �4t J H @AM �"b
� H @BM � >BNVP H J^NGM(�GJWM �EJU;=<`;=eG@ H4t � H N H JW; K >BjEN IGH�� � JW;=< H O �Ub
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	 > P � ME<qeGJ H �gH O K J^> � K >BjEN
� D 5 J HLH �cO^P H eG> P H O F OW; I M H N K MEN �^F N K >BjEN K MEN H @�eG> P � M � P��];aJU; IGH P H J^<`>BN];=J

H @ H O^PU; I M IGH @�J H @AM �3IGH @!� FGH J^PUM?O H JW>A;=@ b
�Hª � M � P �cO^P H eG> P H O F OW; I M H N K MEN �^F N K >BjEN K MEN H @�eG> P 5 J HLH �G;=JU; IGH P H J^<`>BN];=J

H @ H O^PU; I M IGH @�J H @AM �3IGH @!� FGH J^PUM?O H JW>A;=@ b
� � � � � 5 � � � �cO^P H eG> Pi>AN I > K ; K"F ;=N I M H N H @�J H �=>AO^PWJWM IGH J HLKLH � K >AjEN � ; M K"F JWJ^> I M

F N.OWMEeTJ H �GF�� M b �c@�OWMEeTJ H �GF�� M`M KLF JWJ H/K"F ;=N I M H @ � � � H O^P10?@B@ H NTM t H @��� � NTM � ;7O^> I M @ H � I M ITH O ITH @A; � @BPU>B< ;2PUJU;aNGO#� H J H N K >C; � � � �\��� � b
� « � m�s���� ) r�� �cO^P H eG> Pi>AN I > K ; K"F ;=N I M H @ �I� � H O^P10 ~ ; K �AM t H @ ��� � NGM � ;?O^> I M

K ;aJ��V; I M ITH O ITH @A; � @BPU>B< ;/PUJW;=NGO#� H J H N K >A; ��� � � ��� � b
�E� � � ��� � NG; PWJU;=NGO^> K >AjEN IGH�� � � H N H O^P H eG>BPi>BN I > K ; � FGH#H @ K MENVP H NG> I M IGH��� � � ; OW> I M K M��T>C; I M H N ��� � ti��� � � FGHLIGH O H J K ;=J#�V; I M K M=N

F N.N FGH'~ M I ;aPWM b
� � � � ��� � NG; PWJU;=NGO^> K >AjEN IGH�� � � H N H O^P H eG>BPi>BN I > K ; � FGH#H @ K MENVP H NG> I M IGH

� � � � ; OW> I M K M��G>A; I M?; ��� � t H @ I ;aPWM H O^P10?@B>AO^PWM �];=JW; O H J
@ 
 > I M b

� ��� � �cO^P H eG> P�� H JW<?>BP H � FGH/H @!�G>BN ITH @�J H @AM � � �	� � � FGHLIGH O H J F OU; I M
K M=<`M F N �G>AN IGH/H N PWJU; I ; b

� ��� � �cO^P H eG> P�� H JW<?>BP H � FGH/H @!�G>BN ITH @�J H @AM � � �	� � � FGHLITH O H J F OU; I M
K M=<`M F N �G>AN IGH/H N PWJU; I ; b

� sus/m0r �cO^P H eG> P H O F OW; I M��];=JU;7J H >ANT> K >A;=@A> ¨ ;=J tC� ;=eG>A@B>BPU;=J @A;qJ HLK"H � K >BjEN b
% � s/m r �cO^P H eG> P H O F OW; I M��];=JU;7J H >ANT> K >A;=@A> ¨ ;=J tC� ;=eG>A@B>BPU;=J @A;_PUJU;aNGOW<?>AO^>AjEN b
D � � � �cO^P H eG> P K MEN -/� F JW;?; 5 � ��K ME<?M F N �T>AN IGH/H NVPUJW; I ;	Z � � ��� �V[ M ITH

IGH OU;a@A> I ;8Z � � �	� � [4b
ª � � � �cN H O^P H eG> PiO H/H O#� H"K > - K ; @C; � FGH N P H �];=JU; H @�J H @BM � � ��� �_b
� 5 � � �cN H O^P H eG> PiO H >AN I > K ;q@C; � MEJ^< ; IGH OW>BN K J^MENG> ¨ ; K >AjEN IGH @BMEO�� F @BOWMEO

5 �)�¼t 5 � � b
« 5  �cO^P H eG> P H O#� H"K > - K ; @C;q@AM=N �E>BP FGI IGH @C; �G;=@C;=eTJU;7; O H J F OW; I ; b

5  � ��
 � % eG>BPWO%$ 5  � � 
 � eG>BPWO b
� � � 	 � M I M I > �E> PR;=@ IGH @C; ¨ M KLH JWJW; I M b
� � � � � H O H J ~ ; I M b

� F ; I J^M % bë«�¬ � H �=>AO^PWJWM IGH/K M=N PWJWME@ ITH � FGH JQPUM?O H J^> H�� s � b
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s ;=JU;�@A;=O ~EH JWOW>BMEN H O IGH � FGH JQPUM O H JW> H e F � H J H ; I M�< F @BPW> K ;=N];=@iZ � D ª �?«=[ O H PU> H N H PUJW;=NGO^<`>BOW>Aj=N
� F @BPU> K ;=NG;=@ t J HLKLH � K >AjEN IGH � « � K ;=N];=@ H O t K ME<"�TJ H O^>AjEN �yH�� �];aNGOW>BjEN IGH @C;q@ H�t��Tt @C;q@ H't � b

�*M=O 	�s O K MENGO^>AOQP H N IGH K ;=N];=@ H O/O H �];=JW; I MEO��];=JU;8@C;8J H"KLH � K >AjEN t PUJU;aNGOW<?>AO^>AjEN � FGH M � H JU;=N IGH
< ;aN H JW;/>BN IGH � H N I > H NVP H=b �*;2>BNVP H J � ; KLHiH � P H J^N]; IGHkK ; I ; 	�s Z -/� F JW; % b �V[ K M=NGOW>BO^P HkIGH @AMEO�O^> � F > H NVP H O
�G>AN H O H�� P H JWNTMEO ¬

	 � �	� �|¬ � H @BM �&IGH J H � H J H N K >A;��];aJU;7@C;_PWJU;=NGO^<`>BOW>BjEN b
	 ����¬ � JU;aNGOW<?>AO^>AjEN IGH/I ;YPUMEO b
	 5 �)�|¬V� 5 JW;=< H��gIGH OW>AN K JWM=N �C; �];aJU;7@C;_PWJU;=NGO^<`>BOW>BjEN b
	 � �	� � ¬ � H @AM �&IGH J H � H J H N K >A; �];=JU; @C;qJ HLK"H � K >Aj=N b
	 � � ¬ � HLK"H � K >Aj=N IGH/I ;YPUMEO b
	 5 � � ¬V� 5 JU;=< H��fIGH OW>BN K J^MEN �A;(�G;=JU;7@C;qJ HLK"H � K >Aj=N b

��N H @dPUJW;=NGO^<`>BOWMEJ $ H @ � � JW;=< H×�?IGH OW>BN K J^MEN �A; IGH PUJW;=NGO^<`>BOW>Aj=N t H @&J H @AM � �G;=JU;�@A;	PUJW;=NGO^<`>BOW>Aj=N
OWMEN O H � ;=@A> ¨ ; I M=O ��MEJ_@BMEO �G>BN H O 	 5 �)� t 	 � �	� � $ J H O�� HLK PW> ~ ;=< H NVP Hab �c@�� s � M @BMEO K ;=N];=@ H O IGH� � � � FGH"IGH N	>ANG> K >C;aJ&@C;qPUJW;=NGO^<`>BOW>Aj=N ITH2I ;aPUMEO H O K J^>AeG> H N I M`;=@�J H �E>BO^PUJ^M IGH PWJU;=NTOW<?>AOW>BjEN IGH/I ;aPWMEO
Z ��� � [4b ��MEO I ;aPWMEO H O K J^>BPUM=O H N H @dJ H �E>AOQPUJWM ��� � OWM=N K MEJWJ^> I M=O � ; K >C; H @��G>BN 	 ��� ;�PUJW; ~ 
 O IGH @
J H �E>AOQPUJWM IGH K M=JWJW>B<`> H NVPUM IGH PWJU;=NGO^<`>BOW>BjEN Z �I� � [4b �cO^PR; H O^PUJ FGK P F JU; � H J^<`> P H ;=@ ��� � J H"K ;=J#�V;=JWO H
K MEN.@C;qO^> � F > H NVP H �G;=@C;=eTJU;7; O H JiPUJW;=NGO^<`> PU> I ;_<`> H NVPUJW;=O3@C; �];a@C;=eGJW; �GJ H O H N P H_H O^P 0 H N �GJWM �EJ H OWM b �cN
H @(J H"KLH �nPUMEJ $ H @ � � JW;=< H��2IGH OW>AN K JWM=N �C; IGH J HLKLH � K >AjEN t.H @0J H @AM � �];=JU;?@C;?J HLK"H � K >BjEN OWMEN�O H � ;=@A> ¨ ; I M=O
�\M=J3@AMEO��T>AN H O 	 5 � � t 	 � ��� � $]J H O�� HLK PW> ~ ;=< H NVP Hab

� � � s � M_@AM=O K ;=N];=@ H O IGH%� � � � FGHLIGH N @ H"H J H @ I ;aPWM_J HLK >BeG> I M IGH O IGHfH @�J H �E>AOQPUJWM IGH J H"KLH � K >BjEN
IGHiI ;aPWMEO Z � � � [ b �*M=O I ;YPUMEO�J H"K >BeG> I M=O H N H @ �T>AN 	 � � OWMEN K M=JWJW> I MEO H N H @�J H �E>AOQPUJ^M IGHkK M=JWJW>B<`> H NVPUM
IGH J HLKLH � K >AjEN Z � � � [ �];aJU; IGH O�� F 
 OiO H J�� F ;=J I ; I MEO H N H @J H �E>BO^PUJ^M 	 F��\H J ITH J HLK"H � K >BjEN Z � 	 � [4b-� >
H @*J H �E>AOQPUJ^M � � � H O^P10 ~ ; K �BM $ H @ K M=N P H NG> I M IGH @ � 	 � H O K M��T>C; I M IGH N PWJWM ITH @ � � � b �*;`M�� H JW; K >BjEN
K MENVPWJU;=J^>C;.$ H @ � 	 � K MENVPU> H N HiH @ I ;aPUM � ;aO^PR; � FGHiH @ � � � H O^P 
iI >AO#�\MENT>AeG@ H=b ��OQPR; H OQPUJ FTK P F JU; � H JW<?>BP H
H @(;=@B< ; K"H N];a<`> H NVPUM IGH2I MEO �];=@A;=eGJW;=O��GJ H�~ >A;=Ok<`> H NVPUJW;=Oi@C;7J H"KLH � K >BjEN ITH#F NG;`N FGH'~ ;��G;=@C;=eTJU; H OQP 0
H N �GJWM �EJ H OWM b
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(16)

(11)

Control 
de  A B U

AXR ARR

BKX BKR

M U X

BDXR BSPCE

B 
U 

S 
   D

E 
   D

 A
 T

 O
 S

EscrituraLectura

Control RRDYXRDY BXINT BRINT

BXSR

BRSR

BSPCBDRR

WXINT

WRINT

BDX

BDR

BCLKR

BFSR

BFSX

BCLKX

Lógica de
Control

Serie
de Puerto 

Control

de

Interrupciones

Lógica

Interrupciones

de

I N T E R F A Z

DEL

C P U

DEL

C54x

Interfaz  a memoria del C54x    

MODULO   DE   LA   UNIDAD

DE  AUTOBUFFER

MODULO   DEL   INTERFAZ   DE   PUERTO   SERIE

5 > � F JU; % b �V¬�� >C; �EJW;=<`; IGH @!� FGH JQPUM?O H J^> H e F � H J H ; I M IGH @ � D ª ���

� �Q� � $ ��&%('*) � �&%0: � � �81 '*:4+.1 ��� -#5 ) + )/% 5 :��`: ��: � � 5 � '*: ��� + )
� ����� 	

��@ � FTH J^PWM O H JW> H < F @BPU> �G@ H � ; I M ��MEJ I >�
p>AO^>AjEN IGH PU> H <"��M Z �� � [ � H JW<?>BP H F N]; K ME< F NT> K ; K >Aj=N
O H JW>C;a@ K MEN M=PWJWMEO#OW> H P H ����� O �GJWM�
 H��EH N I M F N];+��M IGH J^MEOU;�>BNVP H J � ; KLH �];=JU;�; �G@A> K ; K >AMEN H O/< F @ PU> �TJWM �
KLH OWMEO b � ;=JU;.@C; M�� H JW; K >BjEN ITH @ � FGH J^PUM	O H JW> H �� � O H �\MEN H`F N F NGM H N H @�eG>BP �� � IGH @�J H �E>BO^PUJ^M
IGH K MEN -/� F JW; K >BjEN ITH � FGH JQPUM.O H J^> H �� � Z ����� � [4b � > H @ceT>BP �� � � � $ H @ � FTH J^PWM �� � � FGH"IGH
M�� H JU;aJ K ME<?M`MaPUJWM(� FTH J^PWM O H JW> H/K MEN�
 H N K >BMEN];=@ IGH @ ����� b �c@�J H �E>AOQPUJWM ����� � H OfO^>A<?>A@C;aJ&;=@�J H �E>BO^PUJ^M
��� � IGH @!� FGH J^PUM?O H JW> H ; H �TK"H � K >BjEN ITH � FGH2H @�eT>BP � Z �� � [ >BN I > K ;7@C;qM�� H JW; K >BjEN IGH2H OQP H � FGH J^PUM b
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��@ K MEN K"H �TPWM IGH I >�
p>AO^>AjEN IGH PW> H <���M H O(� FGH.K ; I ; I >BO���MEOW> PU> 
EM PUM=< ; F NG; �G;=J^P H IGH @&PW> H <���M
I >AO#�\M=NG>AeG@ H ; K ME<��];=JQPU>BJ b �c@ � FTH J^PWM �� � J H � F > H J H �^F N PU;=J_@A;=O_@ �AN H ;=O IGH PWJU;=NGO^<`>BOW>BjEN IGH`I ;aPWMEO
Z �� �/[�� IGH J HLK"H � K >BjEN Z � ��� [&H N F N];7@ �BN H ;qO^>A<��G@ H @A@A;=< ; I ;#@ �AN H ; IGHuI ;aPWMEO2Z �� � � [ $*�];aJU; � FGH
@AMEO I ;aPUMEO �]F�� ;=N O^MEeGJ HfH O^PR;2@ �BN H ; b � >A<?>A@A;=JW< H NVP H $a@BMEO�J H @AM �^H OdO HfF N H N H N F NG;#@ �BN H ; IGH J H @AM � �� �
Z�-/� F JU; % b ª [ b � N];qO H�� ;=@\OW>A<��G@ HfIGH�� � JU;a< H×�kH O F PW>A@A> ¨ ; I ; �];aJU;_>BN I > K ;=J H @ >BNG> K >AM IGH F N H 
 H N PWM ITH �
�];=@A;=eGJU;aO �� � b

�(;u@ �AN H ; � � ��� H Od<`;=N H � ; I ;���MEJ F N ����� H N��];=JQPU> KLF @A;=J �];=JW; F N?PW> H <"��M �];=JQPU> K"F @C;aJ �7IGH P H J �
<`>BN]; � F 
_I >AO���MEO^>BPU> 
EM IGH @C; K M=N H�� >Aj=N �� � � FGHLITH_H � H"K P F ;=J F N]; J HLK"H � K >BjEN 
,0=@B> I ; H N H @�PW> H <���M
IGH OW@BM=P b

��@ � FGH JQPUM �� � PW> H N H ;aOWM K >C; I MEO O H >AO8J H �E>AOQPUJ^MEO8< ; � H ; I MEO H N < H <?MEJW>A; b �cN F N]; @ HLK P F JW;

,0=@A> I ; �� � $ H @ I ;aPUM H OgPWJU;=NGO � H J^> I M IGH @(J H �E>AOQPUJWM � � � � ;=@*J H �E>BO^PUJ^M � � � � ��F N];`>BN P H J^J F � K >BjEN
IGH J HLK"H � K >Aj=N H O�� H N H JU; I ;`>AN I > K ;=N I M"� FGH_H @(J H �=>AO^PWJWM � � � � PU> H N H#F N I ;YPUM 
,0=@B> I M � � FGH � FGH"IGH
O H Jq@ H � I M b � M I MEOq@BMEO�� FGH JQPUMEO �� � M � H JU;=N O^>AN K JWMENT> ¨ ; I MEO ��MEJ2@C;=O#@ �BN H ;=O � � �	� � � 5 � � @C;aO
KLF ;a@ H O3O^MEN � H N H JU; I ;=O��\MEJ K ; I ; I >AO#�\M=OW>BPW>�
=M b

� ���?� � �7'��&% 	=- � � 5� $ � �&% '*) � ������+ �i5 � �	�)/% -25 ) � � $
���� 	

�(; >BN P H J � ; KLH IGH � FGH JQPUM � F 
 O�� HLI � H�� MEJW; I M.J H � H JW> I ; K ME<?M � � � � H O F N]; 
 H JWO^>AjEN < H � MEJU; I ;
IGH @ H OQP 0=N I ;=J�� � � IGH � eG>BPWO�� FGH O H_H N KLFGH NVPUJU;aN H N @BMEO ������� O ITH @C; � ;=<?>A@B>C; � D ª ���\b	� @ � � � � H O
F N � FGH JQPUM �];aJU;=@ H @AM IGH � eG> PUO�� FTH � H JW<?>BP H K MEN H"K PU;=J F N I >AO#�\MEO^>BPW>�
EM.M+�TJWM KLH OW; I MEJ � F 
 O�� HLI ;=@
����� ��� � �?«�� � D ª �?«nb

�(;aO K ;=JU; K P H J��BO^PU> K ;=O H O^P10=N I ;=J H O�� FGH >AN K @ F��=HuH @�� � � � OWMEN ¬
� JU;=NTO#� H J H N K >C; O H"KLFGH N K >A;=@dZ K M=N�; F PUME>BN K J H < H NVPUM [ M7PWJU;=NGO � H J H N K >C; IGH ; KLK"H O^M ;=@ H ;aPWMEJW>BM b
�&; �G; K > I ; I.IGH � N P H J^J F � K >BMEN H O3PU;=NVPUM H N H @ I >BO���MEOW> PU>�
=M(� F 
 O�� HLI	K ME<?M H N H @ ��� � b
� >AN H O IGH/K MENVPWJWME@ IGH/I ;YPUMEO � I >BJ H"KLK >BMEN H O��];=JU; @C; �GH�� >AeG>B@A> I ; I IGH @A; >BNVP H J � ; KLHab

�(;aO K ;=JU; K P H J��BO^PU> K ;=O3< H�� M=JU; I ;aO H N H @�� � � � OWM=N ¬
� K"KLH O^M ;qPUM I ;7@C;q< H <?MEJW>A; � � � >ANVP H JWN]; ;qPUJW;�
 
 O IGH @�e F O ITH � � � b
�&; �G; K > I ; I �];=JU;qPWJU;=NGO � H J H N K >C; K MENVPW>AN F ; IGH O#� F 
 O IGH/F N]; �]; F OU; H < F @A; I ; b

�������
	��� �=� �



���������	��
������������
�������� ��������� �!�"����#%$�&('�)*#%$�&('+' ��),�.-/�!�0���+���21�34
��

��
��

��
��

�	


�

�
��

��
��

D S P  0 D S P  1 D S P   7

D S P 

C 5 4 x

TADD

TDAT

TFRM

TADD

TCLK

TFRM

TCLK
TDAT

( a )

( a  )

5 > � F JW; % b���� � >C; �=JU;=<`; IGH eG@BM � FGH O ITH @!� FGH J^PWM`O H JW> H �� �

� @*� FTH J^PWM � � � � � Z�-/� F JU; % b D=[ � F N K >BMEN]; H N`<`M I M H O K @C; 
=M ��� ;=eT>A@A> PR; ;a@ I >AO#�\MEO^>BPW>�
EM � F 
 O�� HLI H @
; KLK"H O^M IGH @A;q< H <`MEJ^>C;_>BNVP H J^N]; IGH @ ����� b � > K�� ; >ANVP H J#� ; K"HuK MENGO^>AOQP H/H N F N8e F O IGHuI ;aPWMEO IGH � eG>BPWO
eG> I >AJ H"KLK >AMEN];a@ � 
a;=J^>C;=O3O H � ;=@B>��L; K >BMEN H O ITH2K MENVPUJ^ME@�OW>BN K J^MENG>��L; I ;=O K MEN H @�J H @AM �3IGH @ ����� b �*; K ME< F��
NG> K ; K >BjEN K MEN H @ � � � H O ��MEJ�< H"I >AM IGH � J H �E>BO^PWJWMEO IGHLI > K ; I MEO%$ H @�J H �E>BO^PWJWM IGHfI >AJ H"KLK >AMEN H O ITH @ � � � �
Z � � � � [ $ H @J H �E>BO^PUJ^M IGH I ;YPUMEO IGH @!� � � � Z � � � � [ � H @J H �E>AOQPUJ^M IGHuK M=N PWJWME@ IGH @ � � � � Z � � � � [ b ��MEO
J H �E>AOQPUJWM=O � � � � � � � � � O^ME@AM � FGHLITH N O H J3; K"KLH OW; I MEO���MEJ H @ I >AO#�\MEO^>BPW>�
EM � F 
 O#� H"I <?> H NVPUJU;aO � FGH H @
J H �E>AOQPUJWM � � � � � FGHLIGH O H J ; K"KLH OU; I M �\MEJ ;=<_e\MEO b � @�J H �E>BO^PWJWM�� � � � H OQP 0#<`; � H ; I M H N < H <?MEJW>A; H N
@C; I >AJ HLK"K >Aj=N���� �b � > H @ I >AO���MEO^>BPU> 
EM � F 
 O�� HLI �`H @ ����� � F > H J H N ; K"KLH OU;=J3;#@C;#<?>AO^< ;/@AM K ;a@A> I ; I $ H @
I >AO#�\M=OW>BPW>�
=M � F.
 O�� HLI PU> H N H @C; <"0 � >A<`;"�GJ^>AMEJ^> I ; I <?> H NVPWJU;=O�� FGH7H @ ��� � P H N I J10 � FGH7H O�� H JW;=J F N
K > K @AM ITH @�� � � � b
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5 > � F JU; % b D � � >C; �EJW;=<`; IGH eG@AM)� FGH O IGH @A; � N P H J � ; KLH2IGH � FGH JQPUM"� F 
 O�� HLI � � � b
� �  � � ) �7'�%0)21L-25 )2% ���65 � � - �8-/1 ���,5� ��� 

�*M=O K MENVPWJWME@A; I MEJ H O ITHqK ;=NG;=@ H O IGH ; KLKLH OWM I >BJ HLK PUM ;`< H <`MEJ^>C;7PUJW;=NGO#- H J H N I ;aPUM=O H NVPUJ H @AM=O H O �
�]; K >AMEO IGH @ <`; �]; IGH < H <?MEJW>A; Z �GJ^M��EJU;a< ;VX I ;aPUM [ OW>AN @C;8>ANVP H J 
 H N K >AjEN ITH @ � � � $ K ME<`M8PR;a<qeG> 
 N
; � H JW> � 
 JW> K MEOi>ANVP H JWNTMEO#Z ��MEJ H��^H <��G@BM7@AMEO 	 � � [ b � OQPUMEO K MENVPWJWME@A; I MEJ H O IGH/K ;=NG;=@ H O � � � O^MEN	>BN IGH �
� H N I > H NVP H O%$/��MEJ3@AM(� FGH � H JW<?>BP H N8J H ;=@A> � ;=J I > � H J H NVP H O��GJWM KLH OWMEO �];=JW; @A;qM�� H JU; K >Aj=N � � � b

�(;aO K ;=JU; K P H J��BO^PU> K ;=O ITH @BMEO K MENVPUJWM=@C; I M=J H O IGH/K ;=N];=@ H O IGH � � � OWM=N	@A;=O&OW> � F > H NVP H O �
 � H JU; K >AM=N H O � � � >BN IGH � H N I > H N P H O IGH @ � � � b
� H >AO �&;=NG;=@ H O IGH � � � �G;=JU;_J H ;=@B>��L;=J O H >AO I > � H J H NVP H O��GJ^M K"H OWM=O ITH PUJW;=NGO#� H J H N K >A;q>AN IGH � H N I > �
H N P H O $ �];aJU; H @ K ;=OWM IGH @ ����� ��� � � � � � D � � � b
� @ ; KLKLH OWM I >BJ H"K PUM ; < H <`M=JW>C;7PU> H N H < ; � MEJ �GJ^>AMEJ^> I ; I � FGH @BMEO ; KLKLH OWMEOg>ANVP H JWNGMEOgJ H ;a@A>��L; I MEO
��MEJ H @�� � � b
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�&; I ; K ;=N];=@ IGH � � � PW> H N H �GJW>BMEJW> I ; IGH O&>AN ITH � H N I > H NVP H O��TJWM��EJW;=<`;=eG@ H O b
�&; I ; J H �E>BO^PWJWM IGH � FGH N P HuIGH/K ;=NG;=@ � I >AJ H"KLK >AjEN IGH O^PW>ANGM(� FGH"IGH N8P H N H J3>BN I > KLH O K MEN.-/� F JU; I MEO
;7PUJW;�
 
 O IGH @C;q< H <?MEJW>A; �];=JW; K ; I ; M�� H JW; K >BjEN IGH PUJW;=NGO#� H J H N K >A; IGH @ HLK P F JU; � H O K JW>BP F JU; b
�&; I ;7PWJU;=NTO#� H J H N K >C; IGH @ HLK P F JW; � H O K J^>BP F JU; � FGH"IGH O H J3>ANG> K >C;a@A>��L; I M �\M=J H 
 H NVPUMEOiO H @ H"KLK >AMEN]; �
I M=O b
� N]; 
 H � K ME<��G@ H PR;u@C; PUJW;=NGO � H J H N K >A; ITH @A;/<?>BPU; I IGH @�eG@BM � FGH M IGH PUM I M H @]eG@AM)� FGHiIGH < H <`M �
J^>C; K MEN.-/� F JU; I ; �];=JU;�PWJU;=eG; � ;=J H N � � � $ K ; I ; K MENVPWJWME@A; I MEJ IGH � � � � FGHLITH H N�
p>C;=J F N];
>BN P H J^J F � K >BjEN.;=@�� � � b
� @c; K"KLH OWM I >AJ HLK PUM8; < H <?MEJW>A;�� FTHLIGH J H ;=@A> � ;=JiPUJW;=NGO � H J H N K >A; IGH �];=@A;=eGJW;=O I M=eG@ H O%$ H O IGHLK >AJ $
PWJU;=NGO � H J H N K >C; IGH � �qeG>BPWO3M I M=O��];=@C;aeGJU;=O ITH � % eT>BPUO b

� ��� � � ��� �&%0-#5 )/% 5 � ���314) �
� @�� H N H JW; I MEJ IGH � H @AM �7K MENGO^>AOQP H.H N F N MEO K >A@A; I MEJ7>BN P H J^NGM � F N K >BJ KLF >BPUM IGH < ;a@A@C; ITH � ;=O H

H NG@A; � ; I ; Z � � � [ $&@BMEO K"F ;=@ H O N H"KLH O^>BPU;=N �];=JU; O F � F N K >BMEN];=<?> H NVPUM ITH F N]; H NVPUJW; I ; IGH J H @BM � IGH
J H � H J H N K >A; b � > K�� ; H NVPWJU; I ; IGH J H � H J H N K >C;'� FGHLITH O H J F N K JW>BO^PU;=@iJ H O^MEN]; I MEJ H N K MEN �^F NVPUM K MEN H @
MEO K >A@A; I MEJd>ANVP H JWNGM?M F N]; � FGH NVP H/IGH J H @AM �3H � P H J^N]; b

�(; H NVPWJU; I ; IGH J H @BM �iIGH J H � H J H N K >C; H O I >�
p> I > I ; �\M=J F N+� ; K PWMEJi> � F ;=@�; I MEOqZ <`M I M � � � [ �];=JW;
� H N H JU;aJ2O H � ;a@ H O IGH J H @AM � M8< H"I >C;=NVP H?H @ F OWM IGH @ K >AJ K"F >BPWM IGH � � � Z <`M I M � � � [ � FGH � H N H J H @C;aO
O H�� ;=@ H O IGH J H @AM � < F @BPW> �G@B> K ;aN I M @C; � J H"KLFGH N K >A; IGH @ J H @AM �/IGH J H � H J H N K >C;+��MEJ F N � ; K PUMEJ IGH H O K ;=@C;.$
IGH -GNG> H N I M IGH H O^PU; <`;=N H JU;.$ F N];+� FTH NVP H IGH J H @BM � ; e]; � ;=O�� J HLK"FGH N K >C;aO b � @ � � � H O F N K >BJ K"F >BPWM
; I ; �nPU>�
=M � FGH#F N]; 
 H �2OW>BN K J^MENG>��L; I M H NG@C; �L; � OW> � FGH/F N];7O H�� ;=@ IGH/H NVPWJU; I ; IGH J H @AM �"b
� F ;=N I M H @ K >BJ KLF >BPUM IGH � � � H O7>BNG> K >C;=@B>�� ; I M $ 
 O^P H8H N PWJU; ; F N <?M I M	PUJU;aNGOW> PUMEJ^>AM � IGF JU;aN P H

H OQPR; K MEN I > K >BjEN $\O H?H NG@A; � ; K M=N @A; O H � ;=@ IGH H NVPUJW; I ; b � N]; 
 H � H NG@A; � ; I M H @ K >BJ K"F >BPWM � � � $ K MENnPU> �
N F ; � OWM=O^P H NG> H N I M @A;`O^>AN K JWMENG> � ; K >AjEN K M=N I > K�� ; O H�� ;=@ b � NVPUM=N KLH O%$ MaPUJWM K >BJ KLF >BPUM IGH J H @BM � >BN P H J^NGM
� H JW<?>BP H @C;fO��ANVP H OW>BO IGH N FGH 
a;=O � J HLKLFTH N K >C;=O IGH J H @BM � �];=JU; O H J F OW; I ;=O K ME<`MuJ H @BM � < ; H O^PWJWM IGH @ ����� b

� @ K >BJ K"F >BPWM � � � �TJWM��EJW;=<`; I M �\MEJ#OWM � P � ;=J H H O K MENVPUJ^ME@C; I M F OW;=N I M H @ J H �E>BO^PUJ^M IGH <`M I M IGHJ H @AM � Z&� �	� � [ <`; � H ; I M H N < H <?MEJ^>C; H N @A; I >BJ HLK"K >BjEN D � � $ H @ KLF ;=@ IGH -]N H @C; K MEN.-/� F JU; K >AjEN IGH @
<`M IGF @BM IGH @�J H @BM �&IGH @ � � � b
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� @.� H N H JU; I MEJ IGH3H O^PR; I MEO IGH3H O#� H JU; �GJ^M��EJU;a< ; I M��\M=J OWM � P � ;=J H3K MEN K"HLIGHiK > K @BMEO �];aJU; e F O H � P H J �NGM ITH � ;=OQPR;?� �_K > K @BMEO IGH <"0 � F >ANG; �];aJU;#J H ;=@B>��L;=J F N];#>BNVP H J � ; KLHfK MEN < H <`MEJ^>C;=O ITH e]; � ; 
 H @AM K > I ; I
�7I >BO���MEOW> PU>�
=MEO IGHiH N PWJU; I ; � OW;=@A> I ; b � F ;=N I M/PUM I MEO�@BMEO�; KLK"H O^MEO H � P H J^NGMEO H OQP 
 N K MEN -/� F JW; I MEO �];=JW;
KLH JWM H O^PR; I MEO IGH_H O�� H JW;.$ H @0J H @BM � >ANVP H JWNTM IGH @ � H N H JU; I MEJ ITHqH OQPR; I M=O IGH_H O�� H JW; H O^PU;=J10 ; F PUM=<�0aPW> �
K ;=< H NVP H >BN � ;=eT>A@A> PR; I M $V@AM KLF ;=@�J H"IGFGKLH OW> �ENG> - K ;aPW>�
a;=< H NVP HfH @ K MENGO F <`M IGH �\MaP H N K >C; ITH @ ����� b

� ;=JW; K MENVPUJ^ME@C;=J � K M=N.-/� F JW;=J H @3N � < H J^M IGH H OQPR; I M=O ITH.H O�� H JW; K ME<?M PU;=<qeG> 
 N H @&>ANVP H J 
a;=@BM
IGHqI >BJ H"KLK >BMEN H O IGH < H <?MEJW>A; H � P H J^N]; �];=JW; H @0; KLK"H OWM O H J�0 ��MEJf< H"I >AM IGH @ J H �=>AO^PWJWM ITHqH OQPR; I M=O IGH
H O#� H JU; �\MEJ7O^M � P � ;=J H Z �pv v � � [ � H @3J H �=>AO^PWJWM IGH.K MENVPWJWME@ IGH8H O^PR; I MEO IGH.H O�� H JW;'��MEJ7O^M � P � ;aJ HZ �pv � � [ <`; � H ; I MEO H N.< H <`M=JW>C; H N.@C;=O I >BJ H"KLK >BMEN H O � � � � � 	 � $]J H O#� H"K PW>�
a;=< H NVP Hab

� �"!#!2� � - � � ) 5 � � �7'��&% % � + � : � � $ % )��/% - � - � 1 � �
� @ 	 ;=N K M IGH >ANVP H JWJ F � K >Aj=N �GJWM��=JU;=<`;=eG@ H � FGH"IGH >BNGO H J^PU;=J F N K > K @AM K"F ;=N I M?O H P H N �V; F N.@ �B<`> P H

IGH eG;=N K M IGH < H <?MEJW>A; IGH ; K"KLH OWM K J F � ; I M IGH N PWJWM ITH < H <?MEJW>A; I ;YPUM_M��GJWM �EJU;=<`;.$ ;=O� K ME<?M_@C;2>AN �
O H J K >BjEN IGH&F N K > K @AM K"F ;=N I M2O H �GJ H O H N P HiF N ; KLK"H O^M K J F �L; I M IGH O IGH < H <?MEJW>A;��GJ^M��EJW;=< ;f; < H <`M=JW>C;
I ;aPWM b�� O^P H_K > K @AM H�� PWJU;��GJ H 
p> H N H �TJWMEeG@ H <`;=O IGH PUJ10 - K M H N @BMEOie F O H O IGH PR;=@*<`;=N H JW;�� FGH#I >AO#�\M=OW> �
PU> 
EMEO IGH < H <?MEJW>A;�� FGH"I ;=N @A>Be H JU;=J H @ F O^M IGH F N e F O#;aN P H O IGH � FGH(
 O^P H H <��G> H"KLH ; O H J F OW; I M.M
K MENVPWJWME@A; I M��\MEJiM=PWJWMEO I >BO���MEOW> PU>�
=MEO b � ;=JU; IGH -GNG>AJ H @�PR;a< ; � M IGH @AM=O H O^PR; I MEO IGH_H O�� H JU; IGH @*e];=N K M
IGH >ANVP H JWJ F � K >AjEN"�GJWM��=JU;=<`;=eG@ H3H O ��MEJ�< HLI >BM IGH @\J H �E>BO^PWJWM IGHgK MENVPUJWM=@ IGH @�e];=N K M IGH >ANVP H JWJ F � K >AMEN H O
Z 	 � � � [ <`; � H ; I M H N	< H <?MEJW>A; H N.@C; I >AJ H"KLK >AjEN � � � b

��������� ���

� N H O^P HiK ; � �BP F @AMgOWjE@BM O H �GJ H O H NVPR;=J^MEN`@A;=O K ;=JU; K P H J��AOQPU> K ;=O � H N H JU;=@ H O IGH @BMEO � H JW> � 
 J^> K M=O0>ANVP H JWNTMEO
� FGH >BN K @ F��EH N @AMEO ��� � O IGH @A;(� ;=<?>A@B>C; ��� � � � � � D � ��� $ �\M=Jf@BM�� FGH O H J HLK M=<`> H N I ;��];=JW;`<`; � MEJ H O
J H � H J H N K >A;=O K MENTO F @ PR;=J � � � � � � � % � b � O^>A<?>AOW<?M $ H N.@AMEOiOW> � F > H NVP H O K ; �G> P F @BMEO3O H �GJ H O H N PU;=N H �^H <��G@AM=O
IGH ; �G@B> K ; K >AM=N H O�� FGH � ; KLH N F O^M H � P H NGO^>�
=M IGH @AM=O3J HLK"F JWO^MEO H N � ;=J I � ;=J H�� OWM � P � ;=J H#IGH @ ����� b
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 .06=C<-/2=]0�QRC<�F�/!pC1#,2=652 � %A4)%`%A:;'1652P%+:;�"�R#3�o�"�^6=.0!MJ)6=#3*3.0!I4125N02L#&%A6=�/!/YLY
q �r!$25!E#,�/:;%s6525�1�t%A6��j25� 
 %A*325%A�?#,�u�"�D�/6v#,2=�/:>'i.s4<2=!3-"*3�"#3.8'<C1�/4<�j!3�/*c4<�"!3-/*$2=#3.xw �my{zl|�B} '~.0*pC<�)%�/-"C)%A-/2=]0�_�/�O4<2=79�"*3�"�<-/25%A! �

���9�v�n� ������m� � � ���_���O�g� �� � �i�~�
� �����8���<� w��mY=� }

-/.0�_79C<�<-"25]0�_4<�u#,*3%A�<!E79�/*3�"�<-/25%��
� ���?��� � g� � � ��� � ������� � � � ��� �¡ � � � � � � �¢�����t� � � � � �

w��mY � }
y %h*$�/!3'1C<�/!E#&%�%A6)2=:;'<C165!3.FC<�12=#&%+*325.F4<�"6i!$25!E#,�/:;%1£�¤ ����� �"!b65%F#3*,%A�<!E79.0*3:;%A4)%u2=�R¥A�/*$!,%�¦�4<�@65%F79C1�<-/2=]0�4<�F#,*,%+�<!$79�"*3�/�1-/2P% � ���0� Y q �OJ)6=#3*3.s4<25NA2=#&%+6��/!@C<�r!$25!$#3�/:;%>6=25�<�/%A6�§_#&%+:[\<25¨"�_!3�`'1C<�/4<�j-t%A*3%A-"#3�/*$2 � %+*'i.A*uC<�)%^�"-/C)%+-/25]A�©�"�ª4<2L79�/*3�"�<-/25%A!/£v!$C©79C<�1-/25]A�©4<�s#,*3%A�<!E79�/*3�"�<-/25%O.O!3C©*3�"!3'<C<�"!$#,%D%A6�25:>'<C<6=!3.<Y q �J)6=#3*3.(4<2=N02=#,%A6T4<�s*3�/!$'<C<�"!$#&%_J)�<2L#&%_%A6g2=:;'<C165!3.xw�« zH¬@} £��"!h%AQRC<�/6�-/Cm§?%_*3�/!$'<C<�"!$#&%^%A6g2=:;'<C165!3.(�"!F4<�H®t¯T°"±�²f³b¯{´/² ¯v¯$µ µ¶¯$·l¸º¹Z»~·E¹Z¼ ¹�·E¯vµ¶°�¸º¯E¹Z»º½¾°À¿+ÁZ±�Â¶·$°nÃ�¯EµfÃ Â¶±�¯EÄ ¹�Ã ¯vÅfµÆ¸�»º¹"±)Ã�Â¶ÇZÂÆ¸º°ZµÆ¯3±)Èd¯$µf·EÁZµ¶·E² µ¶¹�Ã�¯vµÆ¹/±X·H¹t¯EÅ+·HÂ¶¯E¼/¸�¯3±EÉÊ °Ë»Ì°d³M°,È"¹Z»�ÂÆ¼ ÍÎ¹Z»º³M°"·HÂ¶ÏZ¼BÃ�¯�Ã�Â¾±�¯$Ä ¹IÃ�¯�ÅfµÆ¸�»º¹"±v·H¹"¼f±�² µÐ¸Ì°Ë»nÑ¶ÒEÓ&ÔPÕ?Ñ×Ö&Ó&Ô�ÈjÑÆÒ3Ø,ÔPÉ

� ÙAÚ



���������
	����	���������������������� ��!"�$#%�&����')(�*,+�-.')(�*,+/+0��-1�324#%�5��/��76�89���

4<C<*3%A-/2=]0�>J<�<2=#,%1Y;:o�@6P%u�/-"C)%A-/2=]0�8NA�/�<�"*,%A6Àwº��Y=� } 6=.0!�-/.��"J)-"25�/�?#3�/! �
� !3.A�8-/�"*3.j')%A*,% �=< ¡ £R�/�?#,.0�1-/�/!"£C<�(J)6=#3*3.>« zH¬ QRC<�"4)%s4<�/!$-/*32L#,.>'i.A*3>

�����v�n� ���g�� � � � �9�(� �O� w��mY¶Ú }
§(!3C_79C<�<-"25]0�_4<�u#,*3%A�<!E79�/*3�"�<-/25%�>

� ���?��� � g� � � � � � ������� � � � � � � w��mY@? }
4<.0�<41��!3�s'<C<�"4<�s.0\<!3�"*$¥+%A*FQRC<�s6P%K!3%A652=4)% �����v� 4<�/6n!$25!$#3�/:;%(« zH¬ �"!hC1�)%(!3C<:;%('i.0�14<�/*3%A4)%(4<��65.A!-/.��"J)-"25�"�R#3�/! � � '~.0*u6P%K�"�R#3*,%A4<%^%A-Z#,C)%+6 � ����� §D6P%A!u:[C1�/!$#3*,%A!u*$�"#,%A*34)%+4)%A!/£{%+4<�/:;aA!uC<� J)6=#3*3._« zH¬!3�u-/%A*,%A-Z#,�"*32$A/%['i.A*M!3�"*c!$25�":;'<*$�B�/!E#&%A\165�o§(41�B7�%A!3�u6=25�<�/%A6ºY y %[!3C<:;%+#3.0*325%`QRC<�u'i�"*3:>2=#3�B�"79�"-"#,C<%A*IC<�J)6=#3*3.h« zH¬ �"!d65%u.0'i�"*,%A-"25]0�>4<�p-/.A�R¥A.065C1-/25]A�;4<�c65.A!n-/.��"J)-"25�/�?#3�/!b'~.0*�C<�)%u¥0�"�?#&%A�)%F#,�":;'~.0*,%+6)4<�pC<�)%!3��B)%A6v-/.A:;.s!3�F.0\1!3�/*E¥+%>�"�^65%`J)N0C<*3%8�mYL�0Y

YYY
� C �ED
� C �EF
� C �EF
� C �EG
� C �EH
� C � �
� C
� CJIi�
� CJI H
� CJI G
� CJI�K
� CJI F
� CJI DYYY

YYY
� H� �� � � �� �EHYYY

LNMMMMMMMMMOMMMMMMMMMP

�4Q � C

«�2=N0C<*3%s�mY=��>XSb.0�?¥0.06=C<-/2=]0�_4<�FC<�)%s!3��B)%A6v-/.A�^6=.0!I-/.��"J)-"25�"�R#3�/!c4<�/6�J<6=#,*$.<Y

�SRT�)UWVX��Y ��Ù�?



���������
	����	���������������������� ��!"�$#%�&����')(�*,+�-.')(�*,+/+0��-1�324#%�5��/��76�89���

������� ��� 	�
��� �������������� ����
��������� ���"!#�$���%!&��'

( �8�/!3�"�<-/25%[C<�8J)6L#,*$.[« zH¬ �/!MC1�)%`!3C1:8%`41�o'<*$.m4<C1-"#,.A!M4<�o6=.0!e-/.��"J)-"25�/�?#3�/! �
� '~.0*e6P%A!d:[C<�/!E#,*3%A!*3�Z#,*,%+!,%A4)%+!

�
�9�O�*)Ì� 41�j65%>!$�3B)%A6{4<�h�/�?#3*,%A4)%mY�+À%A*,%>6P%s25:>'<65�":;�"�?#&%A-"25]0�K41�j�"!$#,.A!@J)6L#,*3.A!c�ZJ)-/2=�/�?#,�ËG:;�"�?#,�u�/!c�<�"-/�/!3%A*32=.�#,�/�1�/*c6P%['~.0!32=\<256=254)%A4;4<�FN0�/�1�/*,%+*cC1�)%>6-,5�<�/%[4<�F*3�Z#&%A*$4<.0!/Y

.�/102/304/ 57698�:<;>=@?@AB:DC2=
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