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:LWK� WKHVH� VHWWLQJV� WKH�PLFURFRQWUROOHU� HQWHUV� WKH�$V\QFKURQRXV�6HULDO�3URJUDPPLQJ�0RGH� DIWHU� SRZHU�RQ� RUDIWHU�JHQHUDWLQJ�D�5HVHW�XVLQJ��567�,W� LV�UHFRPPHQGHG�WR�FRQQHFW� �+67�GLUHFWO\� WR� �567� ,W�PLJKW�EH�XVHIXO� WR�FRQQHFW� WKH� UHVHW� OLQH� �567�WR�DEXWWRQ�WR�JHQHUDWH�D�5HVHW��2WKHUZLVH�3RZHU�RQ�PXVW�EH�XVHG�WR�FKDQJH�WKH�RSHUDWLQJ�PRGH�1RWH��8VLQJ�RQO\�WKH��+67�LQVWHDG�RI��567�WR�JHQHUDWH�D�PLFURFRQWUROOHU�5HVHW�ZLOO�QRW�VHW�WKH�PLFURFRQWUROOHULQWR� WKH� $V\QFKURQRXV� 6HULDO� 3URJUDPPLQJ�0RGH�� 7KH� XVDJH� RI� �567� LV� PDQGDWRU\� WR� FKDQJH� WKH� RSHUDWLQJPRGH��1HYHUWKHOHVV�WKH��+67�KDV�LWV�RZQ�IXQFWLRQDOLW\�ZKLFK�PXVW�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�
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����,QVWDOOLQJ�WKH�3&�6RIWZDUH
7R�LQVWDOO� WKH�3&�6RIWZDUH� MXVW� UXQ� WKH�VHOI�H[WUDFWLQJ� ILOH�)ODVK������7KLV�ZLOO� LQVWDOO� WKH�FRUUHVSRQGLQJ�)ODVKSURJUDPPLQJ�VRIWZDUH�E\�GHIDXOW�LQ�F�?6RIWXQH?8WLOLW\?)ODVK�����%XW�DQ\�RWKHU�GLUHFWRU\�FDQ�DOVR�EH�XVHG�
1RWH�� ,Q�VRPH�UDUH�FDVHV�³HUURU������ZURQJ�ZULWH�ILOH´�FDQ�RFFXU��$V�ZRUNDURXQG�SOHDVH�FRS\�WKH�PRWRUROD�6�5HFRUG�ZKLFK�VKRXOG�EH�SURJUDPPHG�WR�WKH�LQWHUQDO�)ODVK�PHPRU\��P\QDPH�PK[��WR�WKH�LQVWDOODWLRQ�GLUHFWRU\�RIWKH�)ODVK����VRIWZDUH�RU�WU\�WR�LQVWDOO�WKH�)ODVK����GLUHFWO\�LQ�WKH�URRW�GLUHFWRU\�
1RWH�� ,Q�VRPH�FDVHV�LW�FDQ�KDSSHQ��WKDW�WKLV�VRIWZDUH�YHUVLRQ�RI�WKH�VRIWZDUH�GRHV�QRW�IXOO\�VXSSRUW�:LQGRZV17��7KLV�LV�EHFDXVH�VRPH�SURFHGXUHV�DUH�GRQH�XVLQJ�EDWFK�ILOHV��6R�LW�FRXOG�KDSSHQ�WKDW�DQ�HUURU�RFFXUV�XVLQJ:LQGRZV�17��(UURU������ZURQJ�ZULWH�ILOH���,Q�FDVH�RI�HUURU��SOHDVH�ORRN�DW�WKH�F�?VRIWXQH?IODVK����GLUHFWRU\�DQGPDNH� D� FRS\� RI� WKH� WHPSRUDU\� FUHDWHG� EDWFK� ILOH�� 6WDUW� WKH� EDWFKILOH� VHSDUDWHO\� ILUVW�� $IWHU� WKDW� WKH� )ODVKSURJUDPPLQJ� VRIWZDUH� LWVHOI� FDQ� EH� VWDUWHG�� 7KH� EDWFKILOH� FUHDWHV� D�ZRUN�ELQ� ILOH�� ZKLFK� LV� XVHG� E\� WKH� )ODVKSURJUDPPLQJ�VRIWZDUH�����3URJUDP�&RGH�'RZQORDG
7R�GRZQORDG�GDWD�WR�WKH�PLFURFRQWUROOHU�� WKH�)ODVK�SURJUDPPLQJ�6RIWZDUH�PXVW�EH�VWDUWHG��$IWHU� WKDW��ILUVW� WKHFRUUHVSRQGLQJ�GHYLFH�PXVW�EH�VHOHFWHG�IURP�WKH�GHYLFH�OLVW�DQG�WKH�FORFN�IUHTXHQF\�PXVW�EH�VHW�FRUUHVSRQGLQJ�WRWKH�H[WHUQDO�FORFN�IUHTXHQF\�XVHG�IRU�WKH�FRQWUROOHU��2QO\�WKH�IROORZLQJ�H[WHUQDO�FORFN�IUHTXHQFLHV�DUH�DOORZHG�������DQG���0+]��2WKHU�IUHTXHQFLHV�ZLOO�QRW�ZRUN�EHFDXVH�WKH�EDXG�UDWH�LV�IL[HG�LQ�WKH�%XUQ�,Q�520��$IWHU�WKDWVHOHFW�WKH�&RP�SRUW�ZKLFK�LV�XVHG�IRU�WKH�GRZQORDG�1RZ� WKH� �'RZQORDG!� FRPPDQG� FDQ� EH� H[HFXWHG�� 1RZ�� ILUVW� WKH� )ODVK� SURJUDPPLQJ� URXWLQHV� LWVHOI� ZLOO� EHGRZQORDGHG�LQWR�WKH�5$0�RI�WKH�PLFURFRQWUROOHU��$�³'RZQORDG�RN´�PHVVDJH�FRQILUPV�WKDW�WKH�FRQQHFWLRQ�WR�WKHFRQWUROOHU� FRXOG� EH� HVWDEOLVKHG� DQG� WKH� VRIWZDUH� LV� QRZ� UHDG\� WR� VWDUW�� $IWHU� WKH� GRZQORDG�� WKH� %DXGUDWH� LVLQFUHDVHG�WR�GRZQORDG�WKH�DSSOLFDWLRQ�DW�D�KLJKHU�WUDQVIHU�VSHHG��7KH�IROORZLQJ�WDEOH�JLYHV�DQ�RYHUYLHZ�
([WHUQDO�&ORFN�)UHTXHQF\ %DXGUDWH� XVHG� WR� GRZQORDG� )ODVK3URJUDPPLQJ�URXWLQHV %DXGUDWH� XVHG� WR� GRZQORDG� WKHDSSOLFDWLRQ�LWVHOI��XVHG�ZLWK�HUDVH���ZULWH�	�YHULI\����UHDG����EODQN�FKHFN���DXWR�FRPPDQG��0+] ���� �����0+] ���� �������0+] ����� �����
)RU�WKH�QH[W�VWHS�WKH�ILOH�ZKLFK�KDV�WR�EH�GRZQORDGHG�PXVW�EH�VHOHFWHG��7KLV�LV�GRQH�YLD�WKH��VHDUFK!�FRPPDQG�7KH�ILOH�LWVHOI�PXVW�EH�D�0RWRUROD�6��5HFRUG�DQG�WKH�6�5HFRUG�PXVW�FRQWDLQ�D�VWDUW�UHFRUG��6���DQG�DQ�HQG�UHFRUG�6���� 2WKHUZLVH� D� WHPSRUDU\� JHQHUDWHG� ELQDU\� ILOH� �BZBRBUBN���� ZKLFK� LV� XVHG� IRU� WKH� GRZQORDG�� FDQQRW� EHJHQHUDWHG�DQG� WKH�HUURU�PHVVDJH�³XQDEOH� WR�RSHQ�BZBRBUBN��´�RFFXUV�� �7KH�6�� DQG�6�� UHFRUG� LV� RQO\�XVHG� WRUHFRJQLVH�WKH�VWDUW�DQG�WKH�HQG�RI�WKH�GDWD�VHFWLRQ�GXULQJ�WKH�WUDQVIHU�1RWH��&KHFN�WKH�0RWRUROD�6�5HF�IRU�6��DQG�6��5HFRUG�:LWK� WKH� �$XWR!� FRPPDQG� D� FRPSOHWH� SURJUDPPLQJ� VHTXHQFH� LV� VWDUWHG�� 'RZQORDG�� (UDVH� FRPSOHWH� )ODVKPHPRU\��%ODQN�FKHFN��ZULWH�ILOH�WR�)ODVK�PHPRU\�DQG�YHULI\�GDWD�2I�FRXUVH�VLQJOH�FRPPDQGV�OLNH��(UDVH!����%ODQN�&KHFN!���:ULWH	9HULI\!���5HDG�DQG�&RPSDUH!�DQG��FRS\!FDQ�EH�H[HFXWHG�DV�ZHOO�$IWHU� WKH� SURJUDPPLQJ� VHTXHQFH� WKH� DSSOLFDWLRQ� FDQ� EH� VWDUWHG�� 7KHUHIRUH� WKH� RSHUDWLQJ� PRGH� RI� WKHPLFURFRQWUROOHU�PXVW�EH�FKDQJHG�WR�WKH�FRUUHVSRQGLQJ�VHWWLQJ�ZKLFK�LV�QHFHVVDU\�IRU�WKH�DSSOLFDWLRQ��H�J��VLQJOHFKLS�PRGH��0'� ���0'� ���0'� ����$IWHU�WKDW��D�3RZHU�RQ�5HVHW�RU�SUHVVLQJ�WKH�5HVHW�EXWWRQ�ZLOO�VWDUW� WKHDSSOLFDWLRQ�LQ�WKH�)ODVK�PHPRU\�
����4)3����HYDOXDWLRQ�ERDUG�3UHSDULQJ
,I�WKH�4)3����)ODVK�HYDOXDWLRQ�ERDUG�LV�XVHG�WR�SURJUDP�WKH�0%��)����GHYLFH�PDNH�VXUH�WKDW�WKH�5HVHW�/('�LVRII�DIWHU�SRZHU�RQ��2WKHUZLVH�FKDQJH�WKH�'75�SRODULW\�ZLWK�MXPSHU�-���RU�MXVW�UHPRYH�WKH�MXPSHU�WR�DYRLG�DQ\LQIOXHQFH�RI�WKH�'75�OLQH�GXULQJ�WKH�SURJUDPPLQJ�VHTXHQFH��7R�JHQHUDWH�D�FRUUHFW�5HVHW��WKH�MXPSHU�-���PXVWEH� VHW� WR� �567��7R� HQDEOH� WKH�6HULDO�3URJUDPPLQJ�0RGH�� WKH�0RGH�SLQV�PXVW� EH� VHW� FRUUHFWO\�� 7KHUHIRUH� WKH
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����3UHSDULQJ�WKH�)ODVK�&$1�HYDOXDWLRQ�ERDUG
7R�SURJUDP�D�PLFURFRQWUROOHU�RQ�WKH�)ODVK�&$1�HYDOXDWLRQ�ERDUG�LW�LV�QHFHVVDU\�WR�FRQQHFW�WKH�56�����LQWHUIDFHWR� WKH�3&��7DNH�FDUH� WKDW� WKH�FRUUHFW�VHULDO�FKDQQHO�RI� WKH�PLFURFRQWUROOHU� LV� FRQQHFWHG� WR� WKH�56���� LQWHUIDFHFRQQHFWRU��7KHUHIRUH�WKH�MXPSHUV�-3���-3���-3���-3���PXVW�EH�XVHG��7KH�IROORZLQJ�7DEOH�VKRZV�WKH�VHWWLQJV�IRUWKH�FRUUHVSRQGLQJ�GHYLFHV��)ODVK�&$1�ERDUG�5HY������RU�ODWHU��
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)RU�WKH�VHULDO�3&�LQWHUIDFH�LW�LV�DOVR�QHFHVVDU\�WR�FRQQHFW�576�ZLWK�&76��'75�LV�DOUHDG\�FRQQHFWHG�WR�'65�RQWKH�ERDUG�
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���:RUNLQJ�ZLWK�D�8VHU�$SSOLFDWLRQ�6RIWZDUH��%RRWORDGHU�����*HQHUDO�'HVFULSWLRQ
$V�DOUHDG\�PHQWLRQHG�WKHUH�H[LVW�DQ�$SSOLFDWLRQ�1RWH�IRU�DQ�H[DPSOHV�RI�D�XVHU�ERRWORDGHU�IRU�WKH�0%��)����0%��)�����0%��)�����0%��)�����0%��)�����0%��)����$�DQG�WKH�0%��)�����7KH�IXQFWLRQDOLW\�RI�VXFK�DERRWORDGHU�ZLOO� EH� GHVFULEHG� QRZ�� ZLWK� WKLV� ERRWORDGHU� IRU� WKH�0%��)���� DV� D� UHIHUHQFH�� 7DNH� FDUH� WKDW� WKHERRWORDGHU� H[DPSOHV� VXSSOLHG� IRU� RWKHU� GHYLFHV� PD\� VOLJKWO\� EH� GLIIHUHQW�� 7KHUH� DUH� VRPH� VPDOO� GLIIHUHQFHVUHJDUGLQJ� EDXG� UDWH� DQG� KDQGOLQJ� RI� WKH� DSSOLFDWLRQ� UHVHW� YHFWRU�� 7KHUHIRUH� SOHDVH� VHH� WKH� WDEOH� Ä%RRWORDGHU6HOHFWRU�*XLGH³�DIWHUZDUGV�127(�7KH� ERRWORDGHUV� KDYH� EHHQ� FDUHIXOO\� FKHFNHG� DQG� DUH� EHOLHYHG� WR� EH� UHOLDEOH��+RZHYHU�� QR� UHVSRQVLELOLW\� LVDVVXPHG�IRU�DQ\�LQDFFXUDFLHV��)XMLWVX�GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�DULVLQJ�RXW�RI� WKH�XVH�RI� WKLV�DSSOLFDWLRQH[DPSOH�
$OO�ERRWORDGHUV�XVH�WKH�8$57�RI�WKH�PLFURFRQWUROOHU�IRU�FRPPXQLFDWLRQ�DQG�GRZQORDG��2QO\�WKH�WUDQVPLW�DQGUHFHLYH� OLQH� RI� WKH� FRUUHVSRQGLQJ� 8$57� LQWHUIDFH� DUH� XVHG�� � $IWHU� 3RZHU�RQ� WKH� XVHU� KDV� �VHF� WR� VHQG� WKHFKDUDFWHU��(6&!�YLD�D�WHUPLQDO�WR�WKH�PLFURFRQWUROOHU��7KHUHIRUH�H�J��WKH�6.:L]DUG�WHUPLQDO�HPXODWLRQ�SURJUDPFDQ�EH�XVHG��,I�QR��(6&!�FKDUDFWHU�LV�VHQW��WKH�DSSOLFDWLRQ�LV�FDOOHG�DIWHU�D�WLPHRXW�RI�DSSUR[LPDWHO\���VHFRQG�7KH� 6.:L]DUG� RIIHUV� VRPH� PRUH� IHDWXUHV�� HVSHFLDOO\� WR� GRZQORDG� VRIWZDUH�� $IWHU� VHQGLQJ� WKH� FKDUDFWHU�� WKHERRWORDGHU� HQWHUV� D� PRQLWRU� PRGH� DQG� D� SURPSW� �!�� DSSHDUV� RQ� WKH� WHUPLQDO�� 1RZ� VRPH� FRPPDQGV� FDQ� EHHQWHUHG� �FRPPDQGV� DUH� OLVWHG� EHORZ�� RU� WKH� GRZQORDG� RI� WKH� DSSOLFDWLRQ� VRIWZDUH� FDQ� EH� VWDUWHG�� :LWK� WKH6.:L]DUG�WKH�GRZQORDG�FDQ�EH�VWDUWHG�E\�WKH�ORDG�EXWWRQ�RU�ZLWK�WKH�IROORZLQJ�FRPPDQG�OLQH�
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����'LIIHUHQW�PHWKRGV�WR�UHSURJUDP�WKH�IODVK�PHPRU\
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����$SSOLFDWLRQ�&DOO
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��

1RWH�WKDW�WKH�ORDGHU�UHDGV�WKH�:'7&��:DWFK'RJ�7LPHU�&RQWURO��UHJLVWHU�LQ�RUGHU�WR�ILQG�RXW�WKH�FDXVH�IRU�UHVHW�:KLOH�UHDGLQJ�:'7&��WKH�FRQWHQW�LV�GHVWUR\HG��EXW�WKURXJK�WKH�5��UHJLVWHU��D�FRS\�RI�WKH�FRQWHQW�LV�SDVVHG�WR�WKHDSSOLFDWLRQ�VRIWZDUH�IRU�IXUWKHU�HYDOXDWLRQ�,I�\RX�GRZQORDG�DQ�DSSOLFDWLRQ��ZKLFK�QRUPDOO\�KDV�LWV�RZQ�UHVHW�YHFWRU�DW�+µ))))'&��WKLV�³DSSOLFDWLRQ�YHFWRU´ZLOO�EH�VWRUHG�LQ�,17���ORFDWLRQ�DW�DGGUHVV�+µ))))(���7KHUHIRUH�D�YHFWRU�FDOO�IRU�,17���LV�QR�ORQJHU�DYDLODEOHLQ�FRQMXQFWLRQ�ZLWK�WKLV�ERRW�ORDGHU��7KH�ERRW�ORDGHU�LWVHOI�WDNHV�FDUH�RI�WKLV YHFWRU�GLVSODFHPHQW��7KLV�ZD\�RIKDQGOLQJ�ZLWK� WKH� UHVHW� YHFWRU� LV�YHU\� IOH[LEOH�EHFDXVH� WKH� ³DSSOLFDWLRQ�YHFWRU´�FDQ�EH�GHILQHG� LQ� WKH� VRIWZDUHSURMHFW�LQVLGH�6RIWXQH DV�WKH�QRUPDO�UHVHW�YHFWRU�DQG�LV�QRW�IL[HG�WR�D�FHUWDLQ�DGGUHVV�

))�))�'&))�))�(� 5HVHW�9HFWRU��,17���$SSOLFDWLRQ�9HFWRU��,17���

��������

))�$����
))�%%))

%RRW�/RDGHU�LQ6HFWRU��6$����N%�
$SSOLFDWLRQ

$SSOLFDWLRQ
6WDUWBRIB$SSOLFDWLRQ�
6WDUWBRIB%RRW�/RDGHU�

)LJXUH�����/RFDWLRQ�RI�UHVHW�YHFWRU�DQG�DSSOLFDWLRQ�YHFWRU����6SHFLDO�1RWH�IRU�0%��)����9����%RRWORDGHU
7KH�ERRWORDGHU�IRU�WKH�0%��)����9����GRHV�QRW�VXSSRUW�WKLV�,17���IHDWXUH��)RU�WKLV�ERRWORDGHU�WKH�DSSOLFDWLRQVWDUW�DGGUHVV�LV�IL[HG�WR�+¶))������6R�LI�WKH�ERRWORDGHU�9����RI� WKH�0%��)���$�LV�XVHG�� WKH�DSSOLFDWLRQ�PXVWVWDUW�DW�DGGUHVV�+¶))�����DQG�QR�5HVHW�9HFWRU�PD\�EH�JHQHUDWHG�E\�WKH�FRPSLOHU�IRU�WKH�DSSOLFDWLRQ��2WKHUZLVHWKH�5HVHW�9HFWRU�RI�WKH�ERRWORDGHU�ZRXOG�EH�RYHUZULWWHQ��ZKLFK�LV�SURWHFWHG�E\�WKH�ERRWORDGHU�VRIWZDUH��%XW�LI�DUHVHW�YHFWRU�LV�LQFOXGHG�WKH�GRZQORDG�ZLOO�EH�VWRSSHG�
����%RRWORDGHU�&RPPDQGV
$IWHU�3RZHU�RQ�WKH�PHVVDJH�³0%������)ODVK�ORDGHU���9���´�DSSHDUV�DV�WKH�ILUVW�SURPSW�DW�WKH�WHUPLQDO��5HVSRQGZLWK� ³(6&´�ZLWKLQ� �� VHFRQG� HQWHUV� WKH�PRQLWRU�PRGH� DQG� D� SURPSW� ³!´� DSSHDUV�� ,Q� WKH�PRQLWRU�PRGH� RI� WKHERRWORDGHU�WKH�IROORZLQJ�FRPPDQGV�FDQ�EH�HQWHUHG�
������&RPPDQG�RYHUYLHZ
¾ 50�$$$$$$�11 ��³5HDG�0HPRU\´��11�E\WHV�IURP�ORFDWLRQ�$$$$$$�¾ (6�11 ��³(UDVH�6HFWRU´���(UDVHV�VHFWRU�11¾ * ��³*R´���&DOO�XVHU�DSSOLFDWLRQ¾ &$//�$$$$$$ ��³&DOO´���&DOO�DGGUHVV�$$$$$$¾ 3527(&7B5(6(7B9(&725�2)) ��'LVDEOHV�ZULWH�SURWHFW�IXQFWLRQ�IRU�UHVHW�YHFWRU¾ 3527(&7B5(6(7B9(&725�21 ��(QDEOHV�ZULWH�SURWHFW�IXQFWLRQ�IRU�UHVHW�YHFWRU¾ 3527(&7B6(&7256�2)) ��'LVDEOHV�HUDVH�SURWHFW�IXQFWLRQ¾ 3527(&7B6(&7256�21 ��(QDEOHV�HUDVH�SURWHFW�IXQFWLRQ¾ &6�2)) ��6ZLWFK�FKHFNVXP�DOJRULWKP�RII¾ 567 ��6RIWZDUH�UHVHW�RI�0&8¾ +(;':/ ��6ZLWFK�WR�'RZQORDG�0RGH��0HWKRG�$�



��

¾ +(;':/� ��6ZLWFK�WR�'RZQORDG�0RGH��0HWKRG�%�±�ILUVW�VWHS�¾ +(;':/� ��6ZLWFK�WR�'RZQORDG�0RGH��0HWKRG�%�±�VHFRQG�VWHS�¾ �(VFDSH� ��DQ\�(6&�DERUWV�WKH�FXUUHQW IXQFWLRQ
� $$$$$$�����ELW�XSSHU�FDVH�KH[�DGGUHVV��11��WZR�GLJLW�XSSHU�FDVH�KH[�QXPEHU'HIDXOWV�3527(&7B6(&7256�213527(&7B5(6(7B9(&725�21WR�SURWHFW�WKH�PRQLWRU�IURP�HUDVLQJ�WKH�UHVHW�YHFWRU�DQG�LWVHOI�
����0RGLI\LQJ�WKH�%RRWORDGHU
7KH�SURYLGHG�ERRWORDGHU�LV�MXVW�DQ�H[DPSOH�KRZ�WR�JHQHUDWH�VXFK�NLQG�RI�³ERRWORDGHU´��,W�FDQ�EH�DGDSWHG�WR�WKHQHHGV�RI�WKH�DSSOLFDWLRQ��)RU�WKDW�SXUSRVH�WKH�VRXUFH�FRGH�RI�WKH�FXUUHQW�PRQLWRU�PXVW�EH�PRGLILHG��7KHUHIRUH�WKHIROORZLQJ�LQVWUXFWLRQV�PXVW�EH�FRQVLGHUHG�
D� 'XULQJ�HUDVLQJ�DQG�UHSURJUDPPLQJ�RI�WKH�RQ�FKLS�IODVK��WKH�FRGH�PXVW�EH�H[HFXWHG�IURP�WKH�5$0�7KHUHIRUH��WKH�PRQLWRU�FRSLHV�SDUW�RI�WKH�FRGH�IURP�520�LQWR�WKH�5$0�DUHD��)RU�WKH�6RIWXQH�:RUNEHQFK�WKH�OLQNHU�FDQ�SURYLGH�D�GHGLFDWHG�PHFKDQLVP�IRU�WKDW�SXUSRVH��5$0&RGH��7KLV�IHDWXUH�DOORZV�WR�OLQN�FRGHWR�520��ZKLFK�ZLOO�EH�H[HFXWHG�LQ�WKH�5$0�ODWHU�RQ��1RWH��:KHQ�\RX�DUH�VWLOO�ZRUNLQJ�ZLWK�WKH�ROG�6RIWXQH�9���GHYHORSPHQW�HQYLURQPHQW�WKH�IROORZLQJ�LVVXHVPXVW�EH�FRQVLGHUHG��)RU�WKH�OLQNHU��WKH�IODVK�URXWLQHV�RI�WKH�FRGH�PXVW�EH�SODFHG�LQ�D�5$0�ORFDWLRQ�GXULQJFRPSLODWLRQ�WLPH��6R�WKLV�SDUW�RI�FRGH�KDV�WR�EH�FRSLHG�EDFN�WR�520�EHIRUH�SURJUDPPLQJ�D�QHZ�PRQLWRULQWR�WKH�)ODVK�PHPRU\��7R�GR�VR��XVH�WKH�%,1+(;�WRRO��9HUVLRQ�����RU�ODWHU��%,1+(;��] ))$����1$0(�FQY��\��D7KLV�ZLOO�FRS\�DOO�FRGH�OLQNHG�WR�5$0�ORFDWLRQV��EHORZ�����KH[��WR�))$[[[KH[��7KH�RXWSXW�ILOH�ZLWK�WKHFRUUHFWHG�ORDG�PRGXOH�ZLOO�EH�LQ�0RWRUROD�6�IRUPDW�ZLWK�WKH�H[WHQVLRQ��PK[�E\�GHIDXOW���
E� ,I�WKH�GHYLFH�VXSSRUWV�WKH�VHULDO�%XUQ�,Q�520�SURJUDPPLQJ��LW�LV�SRVVLEOH�WR�GRZQORDG�WKH�ERRWORDGHU�YLD56����WR�D�EODQN�GHYLFH�XVLQJ�WKH�VSHFLDO�VHULDO�SURJUDPPLQJ�VRIWZDUH��GHVFULEHG�LQ�FKDSWHU����
F� $�EODQN�0%��)����RU�0%��)����GHYLFHV�FDQ�RQO\�EH�SURJUDPPHG�XVLQJ�DQ�(3520�SURJUDPPHU�OLNH�WKH0,1$72�����$�RU�WKH�'DWD�,�2�3OXV����$�VSHFLDO�SURJUDPPLQJ�DGDSWHU�LV�QHFHVVDU\�IRU�HDFK�SURJUDPPHU�
����8SGDWLQJ�WKH�%RRWORDGHU
,I�D�ERRWORDGHU�LV�DOUHDG\�SURJUDPPHG�LQ�WKH�IODVK�PHPRU\�LW� LV�SRVVLEOH�WR�XSGDWH�WKH�ERRWORDGHU�E\�XVLQJ�WKHERRWORDGHU�LWVHOI���7KHUHIRUH�WKH�IROORZLQJ�SURFHGXUH�PXVW�EH�GRQH�%HIRUH�GRZQORDGLQJ�WKH�QHZ�ERRWORDGHU�WR�WKH�IODVK�GHYLFH���DOVR�WKH�UHVHW�YHFWRU�SURWHFWLRQ�DQG�VHFWRU�SURWHFWLRQ�RI�WKH�FXUUHQW�ERRWORDGHU�PXVW�EH�VZLWFKHG�RII��2WKHUZLVH��DQ\�DWWHPSW�WR�RYHUZULWH�WKH�FXUUHQWYHUVLRQ�RI�WKH�ERRWORDGHU�ZLOO�UHVXOW�LQ�DQ�HUURU��8VH�WKH�FRPPDQGV�
3527(&7B5(6(7B9(&725�2)) DQG3527(&7B6(&7256�2))
IURP�WKH�6.:L]DUG�RU�DQ\�WHUPLQDO�SURJUDP�WR�DOORZ�RYHUZULWLQJ�RI�WKH�ERRWORDGHU�DUHD�DQG�GRZQORDG�WKH�QHZERRWORDGHU ILOH�WR�WKH�IODVK�PHPRU\��$IWHU�UHVHW���+67�RU�3RZHU�2Q��WKH�QHZ�YHUVLRQ�RI�WKH�ERRWORDGHU�VKRXOGDSSHDU��7DNH�FDUH�WKDW�GXULQJ�WKH�SURJUDPPLQJ�VHTXHQFH�WKH�SRZHU�VXSSO\�LV�QRW�VZLWFKHG�RII��2WKHUZLVH�WKHSURJUDPPLQJ�FRXOG�IDLO�DQG�WKH�ERRWORDGHU�ZLOO�QRW�ZRUN�DQ\PRUH�



��

���&RPPDQG�/LQH�2SWLRQV
����+(;/2$':
+(;/2$':���^3257`�>�5_�&@�>�:@�>�)ODVK@�>�,EDXG@�>ILOH@
3257 7KLV�LV�WKH�FRPPXQLFDWLRQ�SRUW�WKDW�WKH�ERDUG�LV�FRQQHFWHG�WR��: :DLW�IRU�WDUJHW��3RZHU�RQ��& &ORVH�+H[ORDG:�DIWHU�GRZQORDG�5 5XQ�SURJUDP��GR�QRW�XVH�IRU�)ODVK�ERRW�ORDGHU�,EDXG ,QLWLDOLVH�VHULDO�SRUW�WR�EDXG����������������������������������������������������)ODVK )ODVK�SURJUDPPLQJ�XVLQJ�0HWKRG�$
([DPSOHV�
+(;/2$':���±L��������IODVK�±Z�P\SURJ�FQY:DLWV�IRU�WKH�WDUJHW�WR�EH�UHVHW�VZLWFKHG�RQ��SURJUDPV�P\SURJ�WR�IODVK�YLD�&20�SRUW���XVLQJ�PHWKRG�$
+(;/2$':���±L������±IODVK�±F�P\SURJ�FQY3URJUDPV�P\SURJ�WR�IODVK�YLD�&20�SRUW���XVLQJ�PHWKRG�$��DQG�VKXWV�GRZQ
����6.:,=$5'
6.:,=$5'�>3@�>�,%DXG@�>�6.7\SH@�>�'@�>�5�>�&@@�>)LOH@
3 &20�3RUW�1XPEHU����������%DXG %DXGUDWH��������������������������������������7\SH 6WDUWHUNLW�7\SH�����������' 'HWHFW�%DXGUDWH��V\QFKURQLVHV�%DXGUDWH�ZLWK�ERDUG��5 5XQ�DIWHU�ORDG��RQO\�XVHIXO�LI�ILOH�LV�VSHFLILHG��& &ORVH�SURJUDP�DIWHU�D�VXFFHVVIXO�ORDG�DQG�H[HFXWLRQ��RQO\�LI� �5�LV�VSHFLILHG��) )ODVK�SURJUDPPLQJ�XVLQJ�0HWKRG�%
)LOH �ODVW�SDUDPHWHU�JLYHQ��VKRXOG�FRQWDLQ�IXOO�SDWK�DQG�ILOHQDPH�H[W�RI�KH[�ILOH
([DPSOHV�
6.:,=$5'���±6.���±L�����6LPSO\�RSHQV�WKH�DSSOLFDWLRQ�IRU�XVH�ZLWK�WKH�)ODVK�%RDUG�YLD�&20�SRUW��
6.:,=$5'����6.����L������P\SURJ�FQY$V�DERYH��EXW�ZLOO�SURJUDP�P\SURJ�WR�IODVK�XVLQJ�PHWKRG�$
6.:,=$5'����6.����L������±I�±U��F�P\SURJ�FQY1RZ�XVHV�&20���DQG�ZLOO�SURJUDP�P\SURJ�WR�IODVK�XVLQJ�PHWKRG�%��WKHQ�H[HFXWH�LW�DQG�VKXWV�GRZQ
����%,1+(;
%,1+(;��R �))������] ))$�����P�WHVW�FQY��R ))������D
�R����� LV�WKH�UHDG�RIIVHW��LQ�WKLV�FDVH�QHJDWLYH��]������ LV�QHZ�RIIVHW�IRU�UHFRUGV�EHORZ������KH[�P���������LV�IRU�0RWRUROD�IRUPDWWHVW�FQY��LV�WKH�LQSXW�ILOH�R����� LV�WKH�ZULWH�RIIVHW��WR�SXW�WKH�UHFRUG�EDFN�ZKHUH�LW�VWDUWHG��D������ LV�WR�FKDQJH�DGGUHVVHV�RQO\



��

���%RRWORDGHU�6HOHFWRU�*XLGH
'HYLFH/RDGHU�QDPH /RDGHU�DGGUHVV $SSO��VWDUW�DGGUHVV��UHVHW�YHFWRU 6WDUW�FRQGLWLRQ &RPP /RDGLQJ

0%��)���0%��)���
9���

)L[HG�ERRW�VHFWRU�))$����±�))%%))
7KH�ELQDU\�RI�WKLVORDGHU�ILWV�IRU�ERWK0%��)����DQG����
%H�DZDUH�WKDW�WKH�H����KHDGHU�ILOHV�GRQRW�FRPSOHWHO\�ILWIRU�����

5HVHW�YHFWRU�PXVWEH�XVHG�9HFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU
'XPP\�DSSOLFDWLRQLQFOXGHG��ZKLFKWRJJOHV�SRUW��

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RQO\�Æ VWDUW�PDLQ�ORDGHU�LI�RWKHU�UHVHW�FDXVH�Æ MXPS�WRDSSOLFDWLRQ�SRLQWHG�E\�))))(�� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�DQ\�FKDUDFWHU��LIQRW�Æ 3//�RII��JHQHUDWH�VRIWZDUH�UHVHW�LI�VRPHWKLQJ�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����IODVK�Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW

0%��)���
9���

6HFWRU�))$����±�))%%)) 5HVHW�YHFWRU�PXVWEH�XVHG�YHFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU��YHFWRUGLVSODFHPHQW�
GXPP\�DSSOLFDWLRQLQFOXGHG��WKDW�GRHV�DHQGOHVV�ORRS

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RU�+67�RQO\�Æ VWDUWPDLQ�ORDGHU��LI�RWKHU�UHVHW�FDXVH�ÆJHQHUDWH�VRIWZDUH�UHVHW�DQG�VWDUW�DJDLQ� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�(6&��LI�QRW�Æ3//�RII��JHQHUDWH�VRIWZDUH�UHVHW��LI(6&�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����L������IODVK��Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW

0%��)���
9���

ERRW�VHFWRU�OLQNHGWR�))$����±�))%%))
5HVHW�YHFWRU�PXVWEH�XVHG�9HFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU
'XPP\�DSSOLFDWLRQLQFOXGHG��ZKLFKWRJJOHV�SRUW�3��

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RU�+67�UHVHW�Æ VWDUWPDLQ�ORDGHU��LI�RWKHU�UHVHW�FDXVH�ÆMXPS�WR�DSSOLFDWLRQ�SRLQWHG�E\�))))(�� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�DQ\�FKDUDFWHU��LIQRW�Æ 3//�RII��JHQHUDWH�VRIWZDUH�UHVHW�LI�VRPHWKLQJ�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����IODVK�Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW



��

'HYLFH/RDGHU�QDPH /RDGHU�DGGUHVV $SSO��VWDUW�DGGUHVV��UHVHW�YHFWRU 6WDUW�FRQGLWLRQ &RPP /RDGLQJ
0%��)���
9���

)L[HG�ERRW�VHFWRU�))$����±�))%%)) 5HVHW�YHFWRU�PXVWEH�XVHG�9HFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU
'XPP\�DSSOLFDWLRQLQFOXGHG��ZKLFKWRJJOHV�SRUW��

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RQO\�Æ VWDUW�PDLQ�ORDGHU�LI�RWKHU�UHVHW�FDXVH�Æ MXPS�WRDSSOLFDWLRQ�SRLQWHG�E\�))))(�� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�DQ\�FKDUDFWHU��LIQRW�Æ 3//�RII��JHQHUDWH�VRIWZDUH�UHVHW�LI�VRPHWKLQJ�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����IODVK�Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW

0%��)���
9���

)L[HG�ERRW�VHFWRU�))$����±�))%%)) 5HVHW�YHFWRU�PXVWEH�XVHG�9HFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU
'XPP\�DSSOLFDWLRQLQFOXGHG��ZKLFKWRJJOHV�SRUW��

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RQO\�Æ VWDUW�PDLQ�ORDGHU�LI�RWKHU�UHVHW�FDXVH�Æ MXPS�WRDSSOLFDWLRQ�SRLQWHG�E\�))))(�� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�DQ\�FKDUDFWHU��LIQRW�Æ 3//�RII��JHQHUDWH�VRIWZDUH�UHVHW�LI�VRPHWKLQJ�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����IODVK�Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW

0%��)���
9���

6HFWRU�))�����±�))�))) 5HVHW�YHFWRU�PXVWEH�XVHG�YHFWRU�VWRUHG�DW))))(���LQW����E\ORDGHU��YHFWRUGLVSODFHPHQW�
GXPP\�DSSOLFDWLRQLQFOXGHG��WKDW�GRHV�DHQGOHVV�ORRS

� %RRW�ORDGHU�FKHFNV�:'7&��LI32:(5�21�RU�+67�RQO\�Æ VWDUWPDLQ�ORDGHU��LI�RWKHU�UHVHW�FDXVH�ÆJHQHUDWH�VRIWZDUH�UHVHW�DQG�VWDUW�DJDLQ� 0DLQ�ORDGHU�GLVSOD\V�:(/&20(PHVVDJH� ZDLWV���VHFRQG�IRU�(6&��LI�QRW�Æ3//�RII��JHQHUDWH�VRIWZDUH�UHVHW��LI(6&�Æ FRPPDQG�OLQH�PRGH� :'7&�VWRUHG�LQ�5�

8$57��DW������%DXG�3//�[��
ORDGLQJ�E\�6.�:L]DUG�� SRZHU�RQ�WDUJHW� SUHVV�(6&�DIWHU�PHVVDJH� SURFHHG�DV�XVXDOORDGLQJ�ZLWK�+H[ORDGZ�� FDOO�³KH[ORDGZ����L������IODVK��Z��F�SDWK?QDPH�FQY´� SRZHU�RQ�WDUJHW

127(��7KH�ERRWORDGHUV�KDYH�EHHQ�FDUHIXOO\�FKHFNHG�DQG�DUH�EHOLHYHG�WR�EH�UHOLDEOH��+RZHYHU��QR�UHVSRQVLELOLW\�LV�DVVXPHG�IRU�DQ\�LQDFFXUDFLHV��)XMLWVX�GRHV�QRWDFFHSW�DQ\�OLDELOLW\�DULVLQJ�RXW�RI�WKH�XVH�RI�WKLV�DSSOLFDWLRQ�H[DPSOH�


	1.1 Main Flash Features
	1.2 Evaluation boards
	4.6 Modifying the Bootloader
	4.7 Updating the Bootloader
	5. Command Line Options
	6. Bootloader Selector Guide
	Start condition
	Start condition


