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1LDO�6WHZDUW�'HYHORSPHQWV�/WG)3*$�'HYHORSPHQW+LJK�6SHHG�'LJLWDO�'HVLJQ
�� +LVWRU\
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1LDO�6WHZDUW�'HYHORSPHQWV�/WG)3*$�'HYHORSPHQW+LJK�6SHHG�'LJLWDO�'HVLJQ
�� 5DWLRQDOH�EHKLQG�WKH�(DV\�3&,�%RDUG�&RUH�GHYHORSPHQW
7KH�3&,�EXV�VSHFLILFDWLRQ�ZDV�UHOHDVHG�LQ�������ZLWK�WKH�µVWDQGDUG¶�UHYLVLRQ�����UHODVHG�LQ�������LW�KDV�EHHQ�DGRSWHGDV�WKH�VWDQGDUG�3&�LQWHUIDFLQJ�EXV�DQG�LV�DOVR�XVHG�LQ�VOLJKWO\�GLIIHUHQW�IRUPV�LQ�PDQ\�HPEHGGHG�SURGXFWV�
0DQ\�GLIIHUHQW�SURGXFWV�DUH�DYDLODEOH�IRU�LQWHUIDFLQJ�WR�WKH�3&,�EXV��ERWK�)3*$�$6,&�FRUHV�DQG�VWDQG�DORQH�,&VGHGLFDWHG�WR�LPSOHPHQWLQJ�WKH�LQWHUIDFH�
'HVSLWH�WKH�DEXQGDQFH�RI�GHYLFHV�DSSURDFKHV�DYDLODEOH�WKHUH�KDV�EHHQ�QR�VLPSOH�ZD\�RI�TXLFNO\�DQG�FKHDSO\LPSOHPHQWLQJ�D�3&,�EDVHG�GHVLJQ��0DQ\�FRUHV�DUH�FRPSOH[�WR�LPSOHPHQW�DQG�UHTXLUH�D�OHYHO�RI�XQGHUVWDQGLQJ�RI�WKH3&,�EXV�DQG�SURWRFROV��7KH\�DOVR�OHDYH�WKH�QRW�LQVLJQLILFDQW�3&,�ERDUG�GHVLJQ�UHTXLUHPHQWV�DQG�)3*$�$6,&LPSOHPHQWDWLRQ�WR�WKH�HQJLQHHU��'HGLFDWHG�3&,�LQWHUIDFH�,&V�FDQ�EH�VLPSOHU��EXW�DGG�WKH�FRVW�RI�DQRWKHU�,&�WRFRPSRQHQW�FRVW��SRZHU�FRQVXPSWLRQ��PDQXIDFWXULQJ�FRPSOH[LW\�DQG�WHVWLQJ��DQG�UHGXFH�WKH�DYDLODEOH�ERDUG�VSDFH�IRUFXVWRP�KDUGZDUH�
7KH�($6<�3&,�ERDUG�DQG�FRUH�FRPELQDWLRQ�KDV�EHHQ�GHVLJQHG�WR�PDNH�LPSOHPHQWLQJ�D�3&,EDVHG�GHVLJQ�DV�VLPSOH�DV�SRVVLEOH��1R�VLJQLILFDQW�3&,�NQRZOHGJH�UHTXLUHG�IRU�LQWHJUDWLQJ�WKHFRUH�DQG�WKH�3&,�DVSHFWV�RI�WKH�SK\VLFDO�LQWHUIDFH�KDYH�DOUHDG\�EHHQ�GHVLJQHG�DQG�WHVWHG�
7KLV�VKRXOG�DOORZ�FXVWRP�3&,�EDVHG�GHVLJQV�RU�SURWRW\SHV�WR�EH�TXLFNO\�DQG�PRUH�FKHDSO\�GHVLJQHG��5HPRYLQJ�WKHH[SDQVLRQ�KHDGHUV�DQG�VXEVWLWXWLQJ�FXVWRP�KDUGZDUH�DOORZV�XV�WR�TXLFNO\�GHYHORS�FXVWRP�GHVLJQV��7KH�ERDUG�FDQDOVR�EH�XVHG�DV�D�JHQHULF�GHYHORSPHQW�SODWIRUP�DV�GDXJKWHU�ERDUGV�FDQ�EH�GHVLJQHG�WR�SOXJ�RQWR�WKH�H[SDQVLRQKHDGHUV��DOORZLQJ�WKH�ERDUG�WR�EH�XVHG�DV�WKH�EDVLV�IRU�D�QXPEHU�RI�GHVLJQV�
7KLV�GHVLJQ�GHVFULSWLRQ�GHVFULEHV�WKH�ERDUG�DQG�ZKDW¶V�UHTXLUHG�WR�LQWHUIDFH�WR�WKH�ORFDO�EXV��$�WXWRULDO�ZLOO�DOVR�EHSURYLGHG�ZLWK�DQ�H[DPSOH�LPSOHPHQWDWLRQ�RI�WKH�($6<�3&,�FRUH�



����1LDO�6WHZDUW�'HYHORSPHQWV�/WG)3*$�'HYHORSPHQW+LJK�6SHHG�'LJLWDO�'HVLJQ
�� &RUH�'HWDLOV��� 3&,�'HWDLOV1RWH��$Q�XQGHUVWDQGLQJ�RI�WKH�IROORZLQJ�LV�QRW�QHFHVVDU\�WR�LPSOHPHQW�GHVLJQV�ZLWK�WKH�($6<�3&,�FRUH�
7KH�FRUH�LV�D���ELW����0+]�WDUJHW�RQO\�FRUH��D�PDVWHU�WDUJHW�FRUH�ZLOO�IROORZ���,QYHVWLJDWLRQ�KDV�IDLOHG�WR�UHYHDO�D�3&,EULGJH�GHYLFH��ZKLFK�DOORZV�WDUJHW�EXUVW�DFFHVVHV��7KH�ORJLF�DQG�ODWHQF\�XVHG�WR�LPSOHPHQW�EXUVW�DFFHVVHV�ZRXOG�LQ���������"��RI�FDVHV�EH�ZDVWHG��VR�D�GHFLVLRQ�ZDV�PDGH�RQO\�WR�VXSSRUW�VLQJOH�DFFHVV�F\FOHV�
,�2�DFFHVVHV�DUH�QRW�VXSSRUWHG��DOO�DFFHVVHV�WR�WKH�FRUH�ERDUG�DUH�E\�PHPRU\�PDSSHG�WUDQVIHU��3&,�0HPRU\�:ULWH�DQG�0HPRU\�:ULWH�$QG�,QYDOLGDWH�DUH�VXSSRUWHG�DQG�DOLDVHG�WR�0HPRU\�:ULWH��3&,�0HPRU\�5HDG��0HPRU\�5HDG0XOWLSOH�DQG�0HPRU\�5HDG�/LQH�DUH�VXSSRUWHG�DQG�DOLDVHG�WR�0HPRU\�5HDG�
(YHU\�DFFHVV�LV�WHUPLQDWHG�E\�D�'LVFRQQHFW�:LWK�'DWD�
$OWKRXJK�WKH�3&,�VSHF�DOORZV�IRU���%$5�UHJLVWHUV��DOO�RI�WKHVH�DUH�UDUHO\�XVHG��7KLV�FRUH�SURYLGHV���%$5�UHJLVWHUV�DOORZLQJ���VHSDUDWH�PHPRU\�PDSSHG�DUHDV�WR�EH�GHILQHG�
��� ,PSOHPHQWDWLRQ�'HWDLOV
7KH�IROORZLQJ�VHFWLRQV�H[SODLQ�ZKDW¶V�LQYROYHG�LQ�XVLQJ�WKH�FRUH�LQ�D�WDUJHW�GHVLJQ��VLPXODWLRQ��SHUIRUPDQFH�HWF�
����� /RFDO�%XV�,QWHUIDFH
7KH�3&,�LQWHUIDFH�FRUH�WUDQVODWHV�WKH�3&,�EXV�WUDQVDFWLRQV�WR�D�PXFK�VLPSOHU�ORFDO�EXV��WKH�VLJQDOV�DUH�OLVWHG�EHORZ�WKH�WLPLQJ�GLDJUDPV�IROORZ�
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1LDO�6WHZDUW�'HYHORSPHQWV�/WG)3*$�'HYHORSPHQW+LJK�6SHHG�'LJLWDO�'HVLJQ
6LJQDO 'LUHFWLRQ 'HVFULSWLRQOEBFVB�OEBFVB�OEBFVB�OEBFVB�

2XW /RFDO�%XV�&KLS�6HOHFWV���±����7KHVH�VLJQDOV�DUH�XVHG�WR�TXDOLI\DFFHVVHV�WR�RQH�RI�WKH���DYDLODEOH�PHPRU\�PDSSHG�DGGUHVV�UDQJHV�
OEBZU 2XW /RFDO�%XV�:ULWH��8VHG�DV�DQ�HQDEOH�IRU�OEBGBRXW�WR�WKH�ORFDO�EXVZULWHV�OEBUG 2XW /RFDO�%XV�5HDG��(QDEOHV�GDWD�LQ�IURP�WKH�ORFDO�EXV�RQWR�OEBGBLQ�OEBDGGU������� 2XW ���ELW�ORFDO�EXV�DGGUHVV��2QO\�WKRVH�ELWV�QHHGHG�WR�UHVROYH�ORFDOUHJLVWHU�DFFHVV�QHHG�EH�XVHG�OEBGBRXW������� 2XW ���%LW�ORFDO�EXV�ZULWH�GDWD�OEBGBRXW������� ,Q ���ELW�ORFDO�EXV�GDWD�UHWXUQHG�RQ�D�UHDG�F\FOH�EDU�BPDVNEDU�BPDVNEDU�BPDVNEDU�BPDVN

,Q %DVH�$GGUHVV�5HJLVWHU�;�0DVN�LQSXWV��7KHVH�DUH�XVHG�WR�GHILQH�KRZPXFK�PHPRU\�LV�XVHG�E\�HDFK�FKLS�VHOHFW;��7KH\�DUH�GLVFXVVHG�LQPRUH�GHWDLO�ODWHU�LQ�WKLV�GRFXPHQW�
EDU�BHQEDU�BHQEDU�BHQEDU�BHQ

,Q %DVH�$GGUHVV�;�(QDEOH��7KHVH�DUH�VLQJOH�VLJQDO�LQSXWV�ZKLFK�DUH�VHW�WRµ�¶�LI�WKH�UHOHYDQW�%$5�VSDFH�LV�XVHG��µ�¶�LI�LW¶V�QRW��7KHVH�VKRXOG�EH�VHWWR�µ�¶�HYHQ�LI�WKH�%$5;BPDVN�LV�VHW�WR�DOO�µ�¶V�
(DFK�EXV�WUDQVDFWLRQ�LV�D�VLPSOH����ELW�UHDG�RU�ZULWH�WR�DQ�DGGUHVV�LQ�RQH�RI�IRXU�SRVVLEOH�PHPRU\�PDSSHG�UHJLRQV�WKHVH�DUH�HQDEOHG�ZLWK�WKH�EDU;BHQ�VLJQDO��WKHLU�VL]H�LV�GHILQHG�ZLWK�WKH�EDU;BPDVN�UHJLVWHUV�
$OO�3&,�DFFHVV�DGGUHVVHV�DUH�DOLJQHG�WR���E\WH�ERXQGDULHV��VR�WKH�ERWWRP���DGGUHVV�ELWV�QHHG�QRW�EH�XVHG�LQ�ORFDO�EXVDGGUHVV�GHFRGLQJ�
7KH�LQWHUIDFH�LV�V\QFKURQRXV�WR�WKH�3&,�FORFN��WKLV�LV�QRPLQDOO\���0+]�EXW�EHDU�LQ�PLQG�WKH�3&,�VSHFLILFDWLRQ�VD\V�WKLVFDQ�EH�VORZHG�WR�D�VWRS��7KLV�LV�HDVLO\�LQWHUIDFHG�ZLWK�HYHQ�LI�XVHU�ORJLF�LV�EHLQJ�GULYHQ�DW�D�KLJKHU�FORFN�VSHHG��LW¶VHDVLHVW�LI�WKH�XVHU�ORJLF�LV�DW�D�VLJQLILFDQWO\�KLJKHU�VSHHG��
$�WLPLQJ�GLDJUDP�LV�VKRZQ�KHUH�RI�D�3&,�ZULWH�DQG�WKHQ�UHDG�WR�WKH�VDPH�UHJLVWHU�RQ�WKH�ORFDO�EXV��SOHDVH�H[FXVH�WKHFRORXUV��WKLV�LV�D�FDSWXUH�RI�D�0RGHOVLP�VLPXODWLRQ�ZLWK�WKH�FRORXUV�LQYHUWHG�IRU�FODULW\��

7KH�ZULWH�RFFXUV�RQ�WKH�F\FOH�LQGLFDWHG�E\�WKH�ILUVW�VROLG�FXUVRU��WKH�UHDG�RQ�WKH�GRWWHG�VHFRQG��7KH�ZULWH�F\FOH�LVZULWLQJ��[���������WR�D�ORFDO�DGGUHVV�� 7KH�OEBGBLQ�IURP�D�UHDG�LV�UHJLVWHUHG�LQ�DW�WKH�HQG�RI�WKH�FORFN�F\FOHIROORZLQJ�WKH�DFWLYH�OEBUG�VLJQDO��,W�FDQ�EH�VHHQ�WKDW�WKH�YDOXH�ZULWWHQ�GXULQJ�WKH�ZULWH�F\FOH�LV�UHWXUQHG��,W�LVUHFRPPHQGHG�WKLV�EH�UHJLVWHUHG�V\QFKURQRXVO\�DJDLQVW�WKH�DGGUHVV��FKLS�VHOHFW�DQG�UHDG�VLJQDOV�
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1RWH��7KH�GDWD�UHWXUQHG�RQ�D�UHDG�PXVW�EH�YDOLG�WKH�IROORZLQJ�3&,�FORFN�F\FOH��,I�XVHU�GHILQHG�KDUGZDUHFDQQRW�UHWXUQ�GDWD�WKLV�TXLFNO\�D�VHSDUDWH�PHFKDQLVP�PXVW�EH�XVHG�WR�µSUH�UHDG¶�WKH�GDWD�DQG�KDYH�LWDYDLODEOH�IRU�UHDGLQJ�
(DFK�RI�WKH���FKLS�VHOHFW�VLJQDOV�UHSUHVHQWV�D�VHSDUDWH�DUHD�RI�3&�PHPRU\�DQG�HDFK�PD\�RU�PD\�QRW�EH�XVHG��7KHFKLS�VHOHFW�VLJQDOV�VKRXOG�EH�XVHG�WR�TXDOLI\�WKH�ZULWH�DQG�UHDG�VLJQDOV�WR�FRQWURO�DFFHVV�WR�GLIIHUHQW�SDUWV�RILPSOHPHQWHG�GHVLJQV�LI�UHTXLUHG�
7KH�PHPRU\�DUHD�FRYHUHG�E\�HDFK�FKLS�VHOHFW�VLJQDO�LV�GHILQHG�XVLQJ�WKH�EDU;BPDVN�LQSXWV��WKHVH�DUH�H[SODLQHGEHORZ�
����� %$5�(QDEOLQJ
(DFK�RI�WKH�PHPRU\�PDSSHG�UHJLRQV�ZKLFK�LV�XVHG�PXVW�EH�HQDEOHG�E\�VHWWLQJ�LW¶V�UHVSHFWLYH�EDU;BHQ�FRQWURO�OLQH�WRµ�¶��7KLV�FRXOG�KDYH�EHHQ�DXWRPDWLFDOO\�GLVDEOHG�ZKHQ�WKH�%$5�PDVN�LV�VHW�WR�DOO�µ�¶V��EXW�WKLV�ZRXOG�KDYH�XVHG�PRUH)3*$�UHVRXUFH��DQG�DV�LW�GRHVQ¶W�G\QDPLFDOO\�FKDQJH�WKLV�LV�HDVLO\�VHW�DW�GHVLJQ�EXLOG�WLPH�
����� %$5�0DVN�&RQILJXUDW LRQ
,Q�RUGHU�WR�XVH�WKH���GLIIHUHQW�FKLS�VHOHFW�VLJQDOV�RI�WKH�ORFDO�EXV��WKH�DPRXQW�RI�3&�PHPRU\�VSDFH�WKDW�LV�QHHGHG�IRUHDFK�PXVW�EH�GHILQHG��7KLV�DOORZV�WKH�3OXJ�DQG�3OD\�PHFKDQLVP�WR�DOORFDWH�WKH�UHTXLUHG�PHPRU\�ZKHQ�WKH�26�ERRWVXS��(DFK�RI�WKH���FKLS�VHOHFWV�KDV�D����ELW�µEDU;BPDVN¶�DVVRFLDWHG�ZLWK�LW�WKDW�GHILQHV�WKH�DPRXQW�RI�PHPRU\�QHHGHGIRU�WKDW�FKLS�VHOHFW��,I�WKH�EDU;BPDVN�LV�VHW�WR�µ�¶V�WKH�DVVRFLDWHG�FKLS�VHOHFW�ZLOO�EH�GLVDEOHG�
7KH�PHPRU\�VL]H�LV�UHVWULFWHG�WR�VL]HV�WKDW�DUH�SRZHUV�RI����DQG�WR�VDYH�UHVRXUFHV�WKH�VPDOOHVW�PHPRU\�VSDFH�WKDWFDQ�EH�UHVHUYHG�IRU�D�FKLS�VHOHFW�OLQH�LV��.��7R�VHW�WKH�PHPRU\�VL]H�QHHGHG�WR�;��ZKHUH�;�LV�� <��ELWV����WR�µ<¶�LQ�WKHEDU;BPDVN�DUH�VHW�WR�µ�¶��ZKHUH�WKH�EDU;BPDVN�ELWV�DUH�QXPEHUHG���««����WKH�UHVW�µ�¶�
$V�DQ�H[DPSOH��DQ�DUHD�RI��.�LV�QHHGHG�IRU�FKLS�VHOHFW�����.� �� ����VR�EDU�BPDVN�ELW����DQG�DOO�DERYH�LW�DUH�VHW�WR�µ�¶�WKH�UHVW�DUH�FOHDUHG�VR�EDU�BPDVN� �³��������������������������������´�
7R�UHVHUYH��0E\WH�IRU�FKLS�VHOHFW���� �� ����VR�ELWV����WR����DUH�VHW�WR�µ�¶��WKH�UHVW�µ�¶V��EDU�BPDVN� ³��������������������������������´�
,I�WKH�%$5�HQDEOH�FRQWURO�OLQH�LV�DFWLYH�µ�¶��WKH�UHVSHFWLYH�%$5�PDVN�UHJLVWHU� PXVW�QRW EH�VHW�WR�DOO�µ�¶V�DV�WKLV�ZLOOFRQIXVH�WKH�RSHUDWLQJ�V\VWHP�SOXJ�DQG�SOD\�PHFKDQLVP��SUREDEO\�ZLWK�GLVDVWHURXV�UHVXOWV�
����� ,QWHUUXSW�*HQHUDWLRQ�&OHDULQJ
,Q�RUGHU�WR�DOORZ�IOH[LEOH�LQWHUUXSW�UHVSRQVHV��D�VHSDUDWH�LQWHUUXSW�VRXUFH�³LQWUSWBVUFH´�DQG�LQWHUUXSW�FOHDU³LQWUSWBFOHDU´�VLJQDOV�DUH�XVHG�
:KHQ�LQWUSWBVUFH�LV�DFWLYH�KLJK�WKH�3&,�FRUH�ODWFKHV�WKLV�LQ�DQG�VLJQDOV�D�3&,�LQWHUUXSW�WR�WKH�KRVW�&38��7KH�LQWHUUXSWLV�RQO\�FOHDUHG�ZKHQ�LQWUSWBFOHDU�LV�GULYHQ�DFWLYH��7KLV�DOORZV�WKH�LQWHUUXSW�WR�EH�FOHDUHG�E\�ZKDWHYHU�PHFKDQLVP�WKHXVHU�ZLVKHV��L�H��LQWUSWBFOHDU�FDQ�EH�GULYHQ�GXULQJ�D�UHDG�RI�D�UHJLVWHU��EXW�D�VSHFLILF�UHJLVWHU�ZULWH�HWF��
127(��,I�LQWHUUXSWV�DUH�XVHG�WKH�LQWUSWBFOHDU�VLJQDO�PXVW�EH�LPSOHPHQWHG��RWKHUZLVH�WKH�KRVW�3&�PD\ORFN�XS�
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����� 3&,�3LQ�/RFDWLRQV
7KH�3&,�VSHF�UHFRPPHQGV�RUGHULQJ�WKH�SLQV�RQ�D�GHYLFH�SHULPHWHU�LQ�WKH�VDPH�RUGHU�WKDW�WKH\�FRPH�RII�WKH�3&,FRQQHFWRU��WKLV�VLPSOLILHV�URXWLQJ�DQG�UHGXFHV�FURVVWDON�EHWZHHQ�VLJQDOV��7KLV�UXOH�KDV�EHHQ�EURDGO\�IROORZHG�H[FHSWIRU�D�IHZ�FULWLFDO�VLJQDOV��75'<���,5'<���6723��DQG�567��ZKLFK�KDYH�EHHQ�URXWHG�WR�&\FORQH�GXDO�SXUSRVH�FORFNSLQV�WR�KHOS�PHHW�WKH�VHW�XS�DQG�KROG�UHTXLUHPHQWV�
����� &RUH�'LVWULEXWLRQ
,W�LV�FXUUHQWO\�SURSRVHG�WR�GLVWULEXWH�WKH�($6<�3&,�FRUH�DV�D�4XDUWXV�
�YTP�ILOH��7KH�FRUH�VKRXOG�EH�LQFVWDQWLDWHG�LQSURMHFWV�DV�D�EODFN�ER[��4XDUWXV�ZLOO�LQVHUW�WKH�FRQWHQWV�RI�WKH�
�YTP�ILOH�
����� )XQFWLRQDO�6LPXODWLRQ
$�SUH�FRPSLOHG�0RGHOVLP����G�OLEUDU\�FRQWDLQLQJ�WKH�FRUH�FDQ�EH�GRZQORDGHG�IRU�VLPXODWLRQ��7KLV�FDQ�EH�µUHIUHVKHG¶IRU�XVH�ZLWK�ODWHU�YHUVLRQV�RI�0RGHOVLP��VHH�WKH�0RGHOVLP�KHOS�ILOHV�IRU�GHWDLOV�
$OWHUQDWHO\�D�SRVW�V\QWKHVLV��SODFH�DQG�URXWH�VLPXODWLRQ�FDQ�EH�GRQH�RI�WKH�ILQDO�FKLS�GHVLJQ�LQFRUSRUDWLQJ�WKH�($6<3&,�FRUH��DOWKRXJK�WKLV�ZLOO�EH�PXFK�VORZHU��
����� 'ULYHU�*HQHUDWLRQ
$Q�H[DPSOH�GULYHU�ZLWK�H[DPSOH�VRIWZDUH�LQ�&���LV�SURYLGHG�ZLWK�WKH�FRUH�
:H�UHFRPPHQG�WKH�-XQJR�:LQGULYHU�WRROV�IURP�«
KWWS���ZZZ�MXQJR�FRP
��IRU�FXVWRP�GULYHU�GHYHORSPHQW��7KLV�WRRO�VXLWH�PDNHV�LW�IDVW�DQG�VLPSOH�WR�JHQHUDWH�GULYHUV�IRU�FXVWRP�DSSOLFDWLRQV�
7KHUH�LV�D�IXOO\�IXQFWLRQDO����GD\�WULDO�GRZQORDG�DYDLODEOH�
����� 9HQGRU�,'�'HYLFH�,' �HWF
7KH�9HQGRU�,'��'HYLFH�,'��5HYLVLRQ�,'��6XEV\VWHP�,'�DQG�6XEV\VWHP�9HQGRU�,'�DUH�HPEHGGHG�LQ�WKH�FRQILJXUDWLRQKHDGHU�RI�D�3&,�LQWHUIDFH��7KHVH�DUH�XVHG�E\�WKH�RSHUDWLQJ�V\VWHP�WR�LGHQWLI\�WKH�ERDUG�DQG�ORDG�XS�WKH�FRUUHFWGULYHUV��7KHUH�DUH�SURYLGHG�DV�JHQHULFV�ZLWK�WKH�($6<�3&,�FRUH�DQG�VR�FDQ�EH�FRQILJXUHG�DW�EXLOG�WLPH�
7KH�3&,�6SHFLDO�,QWHUHVW�*URXS��3&,�6,*��GLVWULEXWHV�9HQGRU�,'V�WR�PHPEHUV�RI�WKH�3&,�6,*��PHPEHUVKLS�FRVWV������DQQXDOO\�
,I�SURGXFWV�DUH�GHVLJQHG�URXQG�WKH�($6<�3&,�FDUG��FXVWRPHUV�VKRXOG�MRLQ�WKH�3&,�6,*�WR�REWDLQ�D�9HQGRU�,'�WKDW�LVJXDUDQWHHG�WR�EH�XQLTXH��)RU�H[SHULPHQWDWLRQ�SXUSRVHV�D�UDQGRP�9HQGRU�,'�FDQ�EH�FKRVHQ�DQG�FKHFNHG�RQ�WKH�3&,6,*�ZHE�VLWH�WKDW�LW�KDVQ¶W�SUHYLRXVO\�EHHQ�DVVLJQHG«�
KWWS���ZZZ�SFLVLJ�FRP�PHPEHUVKLS�YLGBVHDUFK�
)RU�HYDOXDWLRQ�SXUSRVHV�WKH�SURYLGHG�GULYHU�XVHG�D�9HQGRU�,'�RI��[('���DQG�'HYLFH�,'�RI��[�&(��

http://www.pcisig.com/membership/vid_search/#http://www.pcisig.com/membership/vid_se
http://www.jungo.com/#http://www.jungo.com
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������ 3HUIRUPDQFH
7HVWV�KDYH�VKRZQ�WKDW�D�3&�UXQQLQJ�D�WLJKW�VRIWZDUH�ORRS�FDQ�SHUIRUP�����PLOOLRQ����ELW�ZULWHV�SHU�VHFRQG�WR�WKHFRUH������PLOOLRQ�UHDGV��7KLV�HTXDWHV�WR�D�ZULWH�EDQGZLGWK�RI�DSSUR[����0%\WHV�VHFRQG�DQG�D�UHDG�EDQGZLGWK�RIDSSUR[�����0%\WHV�VHFRQG�
7KHVH�UDWHV�FRUUHVSRQG�WR�H[SHFWHG�PD[LPXP�UDWHV�IRU�D�7DUJHW�RQO\�3&,�FRUH�

������ &RUH�6L]H
7KH�(DV\�3&,�FRUH�ZLWK�D�PLQLPDO�WHVW�GHVLJQ�DURXQG�LW��ZKLFK�JHQHUDWHV�YDULDEOH�LQWHUUXSW�UDWHV��GULYHV�WKH�/('V�DQGFRQWDLQV�D�FRXSOH�RI�GXPP\�UHJLVWHUV��RFFXSLHV�����/RJLF�(OHPHQWV�����RI�WKH�(3�&����RI�ZKLFK�����DUH�WKH�(DV\3&,�FRUH�
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7KH�ERDUG�LV�WKH�XQLYHUVDO��9����9�3&,�FDUG�IRUP�IDFWRU�DQG�KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�LQ�ERWK�HQYLURQPHQWV��$OOWHVWLQJ�DQG�YHULILFDWLRQ�KDV�EHHQ�SHUIRUPHG�RQ�V\VWHPV�ZLWK��9�3&,�FDUG�VORWV��D����9�V\VWHP�ZDV�QRW�DYDLODEOH�$OWKRXJK�WKLV�KDV�QRW�EHHQ�WHVWHG�QR�SUREOHPV�DUH�HQYLVDJHG��DV�DOO�YROWDJH�OHYHOV�DUH����9�FRPSOLDQW�
7KH�ERDUG�ZLOO�DOVR�RSHUDWH�VWDQG�DORQH�RQ�WKH�EHQFK�ZKHQ�SRZHUHG�E\�D��9�VXSSO\�YLD�FRQQHFWRU�-���7KH�RQ�ERDUGYROWDJH�UHJXODWRUV�DFFHSW�DQ�LQSXW�WR��9�DQG�FDQ�VXSSO\��$�WR�WKH����9�DQG����9�VHFWLRQV�RI�WKH�ERDUG�
,W¶V�UHFRPPHQGHG�WKDW�VWDQG�RIIV�DUH�XVHG�LQ�WKH��
��PP�FRUQHU�KROHV�LI�WKH�ERDUG�LV�XVHG�RQ�WKH�EHQFK�WR�DYRLGDFFLGHQWDO�VKRUWLQJ�RI�WKH�EDFN�RI�WKH�ERDUG���� )3*$
$Q�(3�&�4���&�)3*$�KDV�EHHQ�XVHG�LQ�WKLV�GHVLJQ��7KLV�FRQWDLQV������/RJLF�(OHPHQWV�����0�.�%ORFN�5DPV�����[��ELWV�FRQILJXUDEOH�����3//V��WKH�3&,�FORFN�LV�URXWHG�WR�RQH��D���0+]�FORFN�WR�WKH�RWKHU���DQG�D� PD[LPXP RI�����XVHUSLQV��DOO�DUHQ¶W�DYDLODEOH�LQ�HYHU\�FRQILJXUDWLRQ�����DUH�ORVW�WR�WKH�3&,�LQWHUIDFH��
��� 3&,�FRPSOLDQFH
7KH�ERDUG�LV�3&,�FRPSOLDQW�H[FHSW�IRU�FODXVH� ��������6LJQDO�/RDGLQJ WKDW�VWLSXODWHV�WKDW�RQO\�RQH�ORDG�LV�DOORZHGSHU�3&,�QHW�
,Q�RUGHU�WR�XVH�PRGHUQ�FKHDS�KLJK�GHQVLW\�)3*$�IDPLOLHV�WKDW�GRQ¶W�KDYH��9�WROHUDQW�LQSXW�SLQV��SURWHFWLRQ�PXVW�EHSURYLGHG�IURP�WKH�UDZ��9�3&,�VLJQDOV��7KLV�LV�SURYLGHG�E\�,'7�4XLFNVZLWFK�GHYLFHV�WKDW�RSHUDWH�DV�EL�GLUHFWLRQDOYROWDJH�OLPLWHUV��7KH\�DUH�QRW�YROWDJH�FODPSV�EXW�YDULDEOH�LPSHGDQFH�EXIIHUV��:KHQ�WKH�YROWDJH�DW�D�SLQ�DSSURDFKHV�DWKUHVKROG�WKH�LPSHGDQFH�RI�WKH�GHYLFH�ULVHV�VKDUSO\�IURP�DOPRVW�]HUR��7KLV�LPSHGDQFH�ULVH�VWRSV�D�YROWDJH�KLJKHUWKDQ�WKH�WKUHVKROG�EHLQJ�WUDQVPLWWHG�DFURVV�WKH�GHYLFH�ZLWKRXW�FODPSLQJ�LW�DW�WKH�VRXUFH�VLGH��,Q�WKLV�DSSOLFDWLRQ�WKHWKUHVKROG�LV�ELDVHG�WR�FODPS�WR����9�RU�VR��WKH�VZLWFKLQJ�WKUHVKROG�IRU��9�3&,�LV����9��7KH�GHOD\�DFURVV�WKH4XLFNVZLWFK�GHYLFH�LV�����SV�LQ�ERWK�GLUHFWLRQV�
7KH�4XLFNVZLWFK�GHYLFHV�DOVR�SURYLGH�WKH�RYHUVKRRW�DQG�XQGHUVKRRW�SURWHFWLRQ�UHTXLUHG�E\�WKH�VSHFLILFDWLRQ�
,QVSHFWLRQ�KDV�VKRZQ�WKDW�DOO�WUDQVLWLRQV�RQ�WKH�EXV�DUH�PRQRWRQLF�DQG�JOLWFK�IUHH��7KH�ULVLQJ�LPSHGDQFH�RI�WKH4XLFNVZLWFK�ZKHQ�D�VRXUFH�VLJQDO�SDVVHV����9�ZLOO�QRW�FDXVH�VSXULRXV�JOLWFKHV�RU�UHIOHFWLRQV�RQ�WKH��9�VLGH�RI�WKH�3&,EXV�
0RUH�GHWDLOV�RQ�WKH�4XLFNVZLWFK�GHYLFHV�FDQ�EH�IRXQG�KHUH«
KWWS���ZZZ�[LOLQ[�FRP�EYGRFV�DSSQRWHV�[DSS����SGI;LOLQ[�$SS��QRWH�����³&RQQHFWLQJ�9LUWH[�,,�GHYLFHV�WR�D����9��9�3&,�EXV´�
DQG�KHUH«
KWWS���ZZZ�LGW�FRP�GRFV�$1B���SGI,'7�$SS�QRWH�$1���$�³%XV�6ZLWFKHV�SURYLGH��9�DQG��9�/RJLF�&RQYHUVLRQ�ZLWK�=HUR�'HOD\´
7KH�ERDUG�PHHWV�WKH�VSLULW�RI�WKH�VSHF��Z�U�W����������6LJQDO�/RDGLQJ��EXW�QRW�TXLWH�WKH�ZRUG�RI�WKH�VSHF�
7KH�ERDUG�PHHWV�DOO�RWKHU�VSHF��VWLSXODWLRQV��LQFOXGLQJ�D�PD[LPXP�FDSDFLWDQFH�RI���S)�SHU�OLQH��WKH�UHVWULFWLRQ�RQSK\VLFDO�WUDFN�OHQJWKV��SODWLQJ�DQG�FRQQHFWLRQ�RI�DOO�FRQQHFWRU�FRQWDFWV�DQG�WKH�GHFRXSOLQJ�RI�XQXVHG�SRZHU�SLQV�

http://www.idt.com/docs/AN_11.pdf#http://www.idt.com/docs/AN_11.pdf
http://www.xilinx.com/bvdocs/appnotes/xapp646.pdf#http://www.xilinx.com/bvdocs/appnotes/x
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7KH�H[SDQVLRQ�KHDGHUV�DOORZ�DFFHVV�WR����XQXVHG�)3*$�,2�SLQV��(DFK�FRQQHFWRU�FRQWDLQV�PXOWLSOH�*QG�DQG�SRZHUFRQQHFWLRQV��W\SLFDOO\�HYHU\�� UG SLQ�LV�D�JURXQG��WR�DOORZ�HDV\�WUDQVIHU�RI�KLJK�VSHHG�VLJQDOV�ZLWK�IDVW�ULVLQJ�HGJHV�WRXVHU�ORJLF�RQ�GDXJKWHUERDUGV��7KHUH�DUH��
��PP�PRXQWLQJ�KROHV�WKDW�DUH�ZLGHO\�VSUHDG�WR�DOORZ�VHFXUH�PRXQWLQJ�RIVXFK�FDUGV�
7KH�FRQQHFWRUV�DUH�FXUUHQWO\�KLJK�GHQVLW\�VXUIDFH�PRXQW�SDUWV��$03�SDUW�QXPEHU� �������� ��:H�ZRXOG�UHFRPPHQGXVLQJ�WKH�FRUUHVSRQGLQJ�$03����������WR�JLYH�D�VSDFLQJ�RI��PP�EHWZHHQ�WKH�ERDUGV�
:H�ZLOO�VXSSO\�PHFKDQLFDO�GUDZLQJV�RI�WKH�ERDUG�WR�DLG�GDXJKHUERDUG�GHVLJQ�RQ�UHTXHVW�
$Q�µHGXFDWLRQDO¶�YHUVLRQ�RI�WKH�ERDUG�ZLWK�VLPSOHU����´�KHDGHUV�PD\�EH�SURYLGHG�LQ�WKH�IXWXUH�
7KH�RQ�ERDUG����9�UHJXODWRU�FDQ�SURYLGH��$�HDFK�IRU�WKH�3&,�LQWHUIDFH�ERDUG�DQG�DQ\�FXVWRP�GDXJKWHUERDUGV��5DZ�9�IURP�WKH�3&,�FRQQHFWRU�LV�DYDLODEOH�IRU�GDXJKWHUERDUGV�
��� )3*$�&RQILJXUDWLRQ
7KH�)3*$�FRQILJXUDWLRQ�LV�KHOG�LQ�DQ�(3&6���7KLV�LV�FXUUHQWO\�SURJUDPPHG�XVLQJ�DQ�$OWHUD�%\WH%ODVWHU,,�FDEOH�YLDFRQQHFWRU�-���7KH�(3&6��FDQ�EH�UH�SURJUDPPHG�ZKHQ�WKH�ERDUG�LV�SOXJJHG�LQWR�D�UXQQLQJ�3&��WKH�)3*$FRQILJXUDWLRQ�LV�WKHQ�XSGDWHG�WKH�QH[W�WLPH�WKH�PDFKLQH�LV�SRZHUHG�GRZQ�DQG�XS�DJDLQ�
$OWHUD�SURYLGH�,3�WKDW�DOORZV�D�1,26�&38�FRUH�WR�UH�SURJUDPPH�WKH�(3&6���:H�DUH�FXUUHQWO\�LQYHVWLJDWLRQ�WKHIHDVLELOLW\�RI�SURYLGLQJ�D�PLQLPDO�1,26�GHVLJQ�ZKLFK�ZRXOG�DOORZ�WKH�(3&6��WR�EH�FRQILJXUHG�RYHU�WKH�3&,�EXV�ZLWKRXWWKH�%\WH%ODVWHU,,�FDEOH��7KLV�ZRXOG�SRWHQWLDOO\�DOORZ�FXVWRPHUV�WKH�DELOLW\�WR�RIIHU�ILHOG�XSJUDGHDEOH�3&,�ERDUGV�
��� &ORFNLQJ
7KH�3&,�FORFN�LV�URXWHG�WR�3//���7KLV�LV�XVHG�WR�FORFN�WKH�3&,�LQWHUIDFH�FRUH�DQG�LV�DYDLODEOH�IRU�XVHU�ORJLF�
$���0+]�RVFLOODWRU�LV�DOVR�SURYLGHG��FRQQHFWHG�WR�3//���7KLV�DOORZV�LQWHUQDO�ORJLF�WR�EH�FORFNHG�DW�VSHHGV�RI��0+]�
�0��1�
�SRVWBVFDOHBFRXQWHU� ZKHUH�0� ���WR�����1�DQG�SRVWBVFDOHBFRXQWHU� ���WR����
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