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6HFWLRQ�� ,1752'8&7,21�� 7KLV� KDQGERRN� GHVFULEHV� WKH� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI� WKH� $9FRPP*/��$�%�DLUFUDIW�WUDQVFHLYHU�XQLW��7KH�XQLW�LV�LQWHQGHG�IRU�LQVWDOODWLRQ�LQ�JOLGHUVDULG�PLFUROLWHV�DQG�KDV� IUHTXHQF\�FRYHUDJH��ERWK�RQ� WUDQVPLW�DQG� UHFHLYH��RI��������0+]�LQ����.+]�VWHSV��7KH�RXWSXW�SRZHU�RI�WKH�WUDQVPLWWHU� LV���ZDWWVSHDN��ZKLFK� LV� VXIILFLHQW� IRU�D� OLQH�RI©� VLJKW� FRPPXQLFDWLRQ� UDQJH�RI� XS� WR� ��PLOHV�
7KH�UDGLR�FRPHV�LQLWLDOO\�LQ�WZR�YHUVLRQV��$�DQG�%��WKH�GLIIHUHQFH�EHLQJ�WKDW�WKH%�YHUVLRQ�KDV�WKH�RSWLRQ�RI����SUH�SURJUDPPHG�FKDQQHOV�DGGLWLRQDOO\�DYDLODEOHE\�VHOHFWLRQ� IURP� WKH� IURQW�SDQHO��7KH�XQLWV�DUH�H[WHUQDOO\�SK\VLFDOO\� LGHQWLFDODQG�$�YHUVLRQ�FDQ�EH�XSJUDGHG�WR�%�DW�D�ODWHU�VWDJH�ZLWKRXW�GLIILFXOW\�
7KH� XQLW� LV� FRPSOHWH� ZLWK� DQ� LQWHUFRP� IDFLOLW\�� DQG� HLWKHU� FDUERQ� RUHOHFWURPDJQHWLF�PLFURSKRQHV�FDQ�EH�XVHG�ZLWKRXW�H[WHUQDO�FLUFXLWU\��$XWRPDWLFPRGXODWLRQ�FRPSUHVVLRQ� LV�XVHG� WR�PDLQWDLQ�PD[LPXP�PRGXODWLRQ�GHSWK�DQGLQWHOOLJLEOH�RYHU�D�ZLGH�UDQJH�RI�PLFURSKRQH�W\SHV�DQG�YRLFH�FKDUDFWHULVWLFV��,WLV�H[WUHPHO\�VPDOO����;���;����FP��DQG�ZHLJKV�RQO\�����JLQV��7KH�ILWWLQJ�FDQ�EHHLWKHU�� GLUHFW� IURQW� SDQHO�PRXQWLQJ� WR� D� VWDQGDUG� �Ø§� LQVWUXPHQW� DSHUWXUH� RU�WUD\�PRXQWHG�ZLWK�UHDU�IL[LQJ�
$�FRPSDQLRQ�QDYLJDWLRQ�XQLW�WKH�*/��3�925�LV�DOVR�DYDLODEOH�DQG�D�PDWFKLQJHVFXWFKHRQ�SDQHO� IRU� WKH�*/��$�%�FDQ�EH�VXSSOLHG� LI� WKH� WZR�XQLWV�DUH� WR�EHPRXQWHG�VLGH�E\�VLGH�LQ�D�VWDQGDUG��Ø�LQFK�WUD\�
&DUHIXO� GHVLJQ� DQG� H[WHQVLYH� XVH� RI� ODUJH�VFDOH� LQWHJUDWHG� FLUFXLWU\� KDVHQDEOHG� WKH� XQLW� WR� EH� SURGXFHG� LQ� D� VPDOO� VL]H� ZKLOVW� PDLQWDLQLQJ� DVSHFLILFDWLRQ�FRPSDUDEOH�ZLWK�OLJKW�DLUFUDIW�VWDQGDUGV�
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6(&7,21���23(5$7,217KH� RSHUDWLRQ� RI� WKH� WUDQVFHLYHU� ZLOO� EH� GHVFULEHG� IRU� WKH� ¨IXOO�ILW©� LQVWDOODWLRQ� RI� D*/��%�YHUVLRQ��DV�FRYHUHG�LQ�6HFWLRQ���DQG�RQ�'UDZLQJ�1R�*/��$�����5HIHUHQFHVZLOO�EH�PDGH�LQ�SDUDJUDSKV�WKDW�GR�QRW�DSSO\�WR�VLPSOHU�¨ILWV©�DQG�WKH�*/��$�PRGHO�
5(&(,9(5�23(5$7,21:LWK� WKH� XQLW� VZLWFKHG� RQ� DW� WKH� PDLQ� VZLWFK�� DOO� WKDW� LV� UHTXLUHG� WR� WXQH� LQWR� DVHOHFWHG�IUHTXHQF\��LV�WR�UHSHDWHGO\�SUHVV�WKH�EXWWRQV�DERYH�RU�EHORZ�WKH�QXPHULFDOGLVSOD\V�XQWLO� WKH�GHVLUHG� IUHTXHQF\�QXPEHUV�DSSHDU� LQ� WKH�DSSURSULDWH�ZLQGRZV�� ,WZLOO�EH�QRWLFHG�WKDW�WKH�¦�§�GLJLW�LV�QRW�DYDLODEOH IRU�WKH���.+]�VSDFLQJ�FKDQQHOV��DQGLW�LV�RQO\�QHFHVVDU\�WR�VHW�WKH�ODVW�GLJLW�WR���RU���WR DFKLHYH�FKDQQHO�VSDFLQJV�RI����RU��.+]�� 0LV�RSHUDWLRQ� WR� RWKHU� GLJLWV� ZLOO� RQO\� UHVXOW� LQ� VWDQGDUG� ��0+]� VSDFLQJVEHLQJ�REWDLQHG�
$Q�DWWHPSW�WR�VHW�WR�D�IUHTXHQF\�RXWVLGH�WKH�UDQJH��������WR��������� ZLOO�UHVXOW�LQ�DQDXWRPDWLF�VHOHFWLRQ�RI�������� 0+]��LUUHVSHFWLYH�RI�WKH�HUURU�PDGH�
7R�UHFHLYH�VLJQDOV�RQ�WKH�GHVLUHG�IUHTXHQF\��LW�ZLOO�EH�QHFHVVDU\�WR�DGYDQFH�ERWK�WKHVTXHOFK�DQG�YROXPH�FRQWUROV�FORFNZLVH�XQWLO�WKH�VWDWLRQ�LV�KHDUG�DW�WKH�FRUUHFW�OHYHO�,Q�RUGHU� WR� FKHFN� WKH�RSHUDWLRQ�RI� WKH� UHFHLYHU� LQ� WKH�DEVHQFH�RI� VLJQDOV�� LW�ZLOO� EHQHFHVVDU\� WR�DGYDQFH� WKH�VTXHOFK�FRQWURO� IXOO\� FORFNZLVH��ZKHQ� LGOH� FKDQQHO� QRLVHZLOO�EH�KHDUG�LI�WKH�YROXPH�FRQWURO�LV�YHLO�DGYDQFHG��7R�RSHUDWH�VDWLVIDFWRULO\�ZLWK�WKHPLQLPXP� UHFHLYHG� VLJQDO� VWUHQJWKV�� WKH� VTXHOFK� VKRXOG� EH� EDFNHG� RII� �WXQHGDQWLFORFNZLVH��XQWLO�WKH�LGOH�QRLVH�LV�MXVW�PXWHG�
*/��%�RQO\
7KH�YHUVLRQ�LV�ILWWHG�ZLWK����SUH�VHW�FKDQQHOV�WR�WKH�FXVWRPHUV�FKRLFH��ZKLFK�FDQ�EHDFFHVVHG� E\� D� VLQJOH� VZLWFK�� ,Q� RUGHU� WR� DFWLYDWH� WKLV� PRGH� RI� RSHUDWLRQ�� DOO� WKHIUHTXHQF\�VHOHFWLRQ�VZLWFKHV�VKRXOG�EH�VHW�WR�]HUR��7KH�OHIW�KDQG�VZLWFK������0+]�FDQ� WKHQ� EH� XVHG� LQ� LWV� WHQ� SRVLWLRQV� WR� DFFHVV� WKH� SUH�VHOHFWHG� IUHTXHQFLHV�� $Q\FRPELQDWLRQ�RI�IUHTXHQFLHV�FDQ�EH�FKRVHQ�ZKHQ�RUGHULQJ�WKH�XQLW��WKH�RQO\�VWLSXODWLRQEHLQJ� WKDW� DW� OHDVW� WZR� VKRXOG� EH� ���.+]� FKDQQHOV�� 7KH� SURJUDPPH�RI� VHOHFWLRQVFDQ�EH�FKDQJHG�VXEVHTXHQWO\�E\�UHWXUQLQJ�WKH�XQLW�WR�WKH�GHDOHU��ZKR�ZLOO�EH�DEOH�WRVXSSO\�D�UHSURJUDPPHG�VZLWFK�IRU�WKH�GHVLUHG�FKDQQHOV�
� 2WKHU�UDQJHV�DQG�IUHTXHQFLHV�DYDLODEOH�WR�FRPSO\�ZLWK�ORFDO�$YLDWLRQ�$XWKRULW\UXOLQJV
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75$160,7(DUWKLQJ�SLQ���ZLOO�FDXVH�WKH�XQLW�WR�WUDQVPLW�DW�WKH�VHOHFWHG�IUHTXHQF\�DIWHU�D�GHOD\�RID�IHZ�WHQWKV�RI�D�VHFRQG�WR�DOORZ�IRU�VWDELOLVDWLRQ�RI�WKH�VHOHFWHG�IUHTXHQF\�
7KH�PLFURSKRQH�FRQQHFWLRQ�FDQ�EH�PDGH�HLWKHU�WR�SLQ���RU���GHSHQGLQJ�RQ�ZKHWKHUDQ� HOHFWURPDJQHWLF� RU� FDUERQ�PLFURSKRQH� LV� XVHG�� $XWRPDWLF� VSHHFK� FRPSUHVVLRQDQG�OLPLWLQJ�WDNHV�SODFH�WR�HQVXUH�FRUUHFW�PRGXODWLRQ�XQGHU�YDU\LQJ�FRQGLWLRQV�
6LGH�WRQH�ZLOO�EH�SUHVHQW� LQ�WKH�HDUSKRQHV�DW�D�OHYHO�GHSHQGHQW�XSRQ�WKH�VHWWLQJ�RIWKH�UHFHLYH�YROXPH�FRQWURO��,I�LW�LV�LQWHQGHG�WR�XWLOLVH�D�VSHDNHU�IRU�UHFHSWLRQ�WKHQ�LW�LVDGYLVDEOH�WKDW�WKH�VLGH�WRQH�VKRXOG�EH�PDWHG��E\�DSSO\LQJ�DQ�HDUWK�WR�SLQ���WR�DYRLGDXGLR�IHHGEDFN�
,17(5&20�)$&,/,7<,I�SLQ���LV�QRW�HDUWKHG��VLJQDOV�IURP�WKH�PLFURSKRQH�LQSXW�ZLOO�EH�KHDUG�WRJHWKHU�ZLWKWKH�UHFHLYHG�DXGLR�WKURXJK�WKH�HDUSKRQH�DQG�VSHDNHU�RXWSXWV��7KH�LQWHUFRP�VKRXOGWKHUHIRUH�EH�PXWHG�LI�WKH�XVH�RI�D�VSHDNHU�LV�SURSRVHG�
7ZR�PLFURSKRQHV� FDQ� EH� FRQQHFWHG� LQ� SDUDOOHO� WR� HDFK� LQSXW�� WKH� DXWRPDWLF� JDLQ�DGMXVWLQJ� GHYLFH� FRPSHQVDWLQJ� IRU� DQ\� OHYHO� YDULDWLRQV� FDXVHG� E\� PLFURSKRQHLPEDODQFH��)RU�EHVW�UHVXOWV�KRZHYHU��LW�LV�DGYLVDEOH�WR�XVH�PDWFKHG�PLFURSKRQHV��RUWR� XWLOLVH� H[WHUQDO� PDWFKLQJ� UHVLVWRUV� DV� VKRZQ� RQ� WKH� LQVWDOODWLRQ� GLDJUDP� 1R*/��$���
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6(&7,21�� ,167$//$7,21
�� (OHFWULFDO

7KUHH�W\SLFDO�VFKHPDWLFV VKRZLQJ�GLIIHUHQW�LQVWDOODWLRQV�DUH�VKRZQ�LQ�'LDJUDP1R�)/��$�����WRJHWKHU�ZLWK�WKH�SLQ�FRQQHFWLRQV�IRU�WKH�UHDU�SOXJ��0LFURSKRQHOHDGV�PXVW�EH�VFUHHQHG��SDUWLFXODUO\� LI�DQ�HOHFWURPDJQHWLF�PLNH� LV�XVHG��DQGWKH�HDUWK�UHWXUQ�PXVW�EH�EURXJKW�EDFN�WR�SLQ���DQG�QRW�WR�RWKHU�PHWDO�SDUWV��,WLV� QRW� QHFHVVDU\� WR� SURYLGH� ELDV� IRU� FDUERQ� PLFURSKRQHV� DV� WKLV� LV� GRQHLQWHUQDOO\�
,I�PRUH�WKDQ�RQH�PLFURSKRQH�RI�WKH�VDPH�W\SH�LV�XVHG�LW�LV�DGYLVDEOH�WR�PDWFKWKHP� RU� XVH� H[WHUQDO� UHVLVWRUV� RI� ���� RKPV� WR� DYRLG� YDULDWLRQV� LQ� VHQVLWLYLW\�VHH�2SHUDWLRQ�6HFWLRQ��
7KH�WUDQV�UHF�VZLWFK�VKRXOG�EH�RI�D�W\SH�WKDW�UHTXLUHV�UHDVRQDEOH�SUHVVXUH�WRRSHUDWH�DQG�SRVVHVVHV�D� ¨GHWHQW©� LQ� WKH�WUDQVPLW�PRGH��7KLV�ZLOO�HQVXUH� WKDWDFFLGHQWDO�WUDQVPLVVLRQV�GR�QRW�RFFXU�DQG�LQWHUPLWWHQW�RSHUDWLRQ�LV�HUDGLFDWHG�$JDLQ�WKH�UHWXUQ�HDUWK�SDWK�LV�UHWXUQHG WR�SLQ���
7KH�LQSXW�SRZHU�VKRXOG�EH�WDNHQ�WR�WKH�UHDU�VRFNHW�WKURXJK�D�IXVH�UDWHG�DW��DPSV�� 7KH� XQLW� KDV� UHYHUVH� SRODULW\� DQG� RYHU�YROWDJH� SURWHFWLRQ�RQO\� LI WKLVIXVH� LV� ILWWHG��7KH�DEVROXWH�PD[LPXP�YROWDJH� WKDW�FDQ�EH�DSSOLHG� LV����YROWV�DQG�WKH�XQLW�ZLOO�FRQWLQXH�WR�IXQFWLRQ�GRZQ�WR�D�PLQLPXP�RI����YROWV�
(DUSKRQHV�VKRXOG�EH�RI�PHGLXP� LPSHGDQFH������RKPV�� IRU�EHVW� UHVXOWV�DQGWKH�VSHDNHU��LW�ILWWHG��VKRXOG�EH�DSSUR[LPDWHO\���RKPV�IRU�PD[LPXP�YROXPH�
3LQ���DOVR�DFWV�DV�DQ�H[WHUQDO�DXGLR�LQSXW�DQG�QDY�DXGLR�FDQ�EH�LQMHFWHG�DW�DVXLWDEOH�OHYHO�DW�WKLV�SRLQW��VHH�IXOO�ILW�VFKHPDWLF��
7KH�DQWHQQD�VKRXOG�EH�SRVLWLRQHG�DZD\�IURP�WKH�SLORW©V�KHDG�WR�DYRLG�UDGLDWLRQKD]DUGV� DQG� 5)� SLFNXS� E\� WKH� PLFURSKRQH�� 7KH� 96:5� RI� WKH� DQWHQQDLQVWDOODWLRQ� VKRXOG� EH� OHVV� WKDQ� ���� RYHU� WKH� EDQG� �������� 0+]� IRU� EHVWUHVXOWV� IURP�WKH�PRGXODWLRQ�� EXW� WKH� XQLW� ZLOO� QRW� EH� GDPDJHG� E\� RSHUDWLRQ,QWR�PLVPDWFKHV�DV�KLJK�DV�����
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�� 0HFKDQLFDO
7KHUH�DUH� WZR�PDLQ�PHWKRGV�RI�PRXQWLQJ� WKH� WUDQVFHLYHU�� WKH�VLPSOHVW�EHLQJIURQW� SDQHO� PRXQWLQJ� WR� D� VWDQGDUG� �Ø� LQFK� LQVWUXPHQW� DSHUWXUH�� 7KH� RWKHUPHWKRG�LQYROYHV�WKH�XVH�RI�D�PRXQWLQJ�WUD\�IRU�ILWWLQJ�D�VLQJOH�XQLW��WZLQ�XQLW�RUVLGH� E\� VLGH� PRXQWLQJ� ZLWK� 925� 7\SH� */��3�� )RU� EHVW� DSSHDUDQFH� LW� LVUHFRPPHQGHG�WKDW�WKH�HVFXWFKHRQ�SDQHO�EH�FKDQJHG�LI�WUD\�PRXQWLQJ�LV�XVHG�
'UDZLQJ�1R�*/��$����VKRZV�GHWDLOV�RI�WKH�PRXQWLQJ�WUD\�GLPHQVLRQV�WRJHWKHUZLWK� IL[LQJ� GHWDLOV� IRU� WKH� PRXQWLQJ� VFUHZV�� 0RXQWLQJ� VFUHZV� PXVW� QRWSHQHWUDWH�WKH�XQLW�E\�PRUH�WKDQ����� RWKHUZLVH�LQWHUQDO�GDPDJH�ZLOO�RFFXU�
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'UDZLQJ�*/��$���
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