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7KLV�GRFXPHQW�DSSOLHV�WR�0HUFXU\�3)3'�VFKHPDWLF���������������5HYLVLRQ�&��
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UHWXUQ��DW�WKH�FDUG�HGJH�FRQQHFWRU�RQ�WKH�0RWKHU�ERDUG���7KH�DQDORJ�UHWXUQ�LV�*URXQG���

ZKLFK�SURYLGHV�D�ORZ�QRLVH�UHWXUQ�IRU�WKH�r��9�DQG������9�VXSSOLHV���*URXQG���LV�WKH

UHIHUHQFH�IRU�DQDORJ�VLJQDO�GLVWULEXWLRQ��ZKLFK�FDUULHV�DOPRVW�QR�'&�FXUUHQW���$OO�RI�WKH

JURXQGV�PXVW�EH�WLHG�WRJHWKHU�H[WHUQDOO\�IRU�WKH�ERDUG�WR�IXQFWLRQ�SURSHUO\�

7KUHH�5&�ILOWHUV�UHPRYH�QRLVH�IURP�WKH�DQDORJ�SRZHU�VXSSOLHV���7KHVH�FRQVLVW�RI�5���

ZLWK�&����5���ZLWK�&����DQG�5���ZLWK�&���

����'LJLWDO�FLUFXLWV

8���GHFRGHV�EXV�DGGUHVV�LQIRUPDWLRQ�WR�DFFHVV�EXIIHUHG�VKLIW�UHJLVWHU�8����ODWFK�8���DQG

EXIIHU�8����DV�ZHOO�DV�D�GXDO�'$&���7KH�ODWFK�KROGV�DOO�RI�WKH�GLJLWDO�FRQWURO�VLJQDOV�IRU

WKH�ERDUG��ZKLOH�WKH�EXIIHU�WUDQVPLWV�WKH�ERDUG�LGHQWLILFDWLRQ�QXPEHU�DQG�VWDWXV�GDWD�WR

WKH�EXV�

&RPPDQGV�DQG�GDWD�IRU�WKH�RQ�ERDUG�PLFURFRQWUROOHU��8���DQ���&�����DUH�WUDQVIHUUHG

IURP�WKH�EXV�WKURXJK�VKLIW�UHJLVWHU�8�����:KHQ�D�E\WH�LV�GLUHFWO\�ODWFKHG�LQWR�WKH�UHJLVWHU�

IOLS�IORS�8��LV�VLPXOWDQHRXVO\�VHW���,WV�RXWSXW��SLQ����WHOOV�WKH�PLFURFRQWUROOHU�WKDW�D�E\WH

LV�DYDLODEOH���7KH�PLFURFRQWUROOHU�WKHQ�SXOVHV�8������ORZ�WR�WUDQVIHU�WKH�ODWFKHG�GDWD�LQWR

WKH�VKLIW�UHJLVWHU��IROORZHG�E\���SXOVHV�WR�8������WR�VKLIW�WKH�GDWD�RXW�WKURXJK�8�����

:KHQ�DOO�RI�WKH�GDWD�ELWV�KDYH�EHHQ�UHDG��WKH�PLFURFRQWUROOHU�SXOVHV�8����ORZ��FOHDULQJ

WKH�ODWFK�WR�LQIRUP�WKH�&38�WKDW�WKH�EXIIHU�LV�DYDLODEOH�IRU�DQRWKHU�E\WH�

0RVW�RI�WKH�RXWSXWV�RI�WKH���&����FRQWURO�DQDORJ�IXQFWLRQV��ZKLFK�PD\�EH�GLVWXUEHG�E\

QRLVH�RQ�WKH�GLJLWDO�FRQWURO�OLQHV���95��UHJXODWHV�WKH���9�SRZHU�IRU�8���NHHSLQJ�WKH�QRLVH

IURP�WKH�V\VWHP���9�VXSSO\�RII�RI�WKH�PLFURFRQWUROOHU
V�RXWSXWV�

7KH�UHVHW�VLJQDO�IRU�WKH�PLFURFRQWUROOHU�FRPHV�IURP�ODWFK�8�����6RIWZDUH�PXVW�UHVHW�8�

ZLWK�D�SRVLWLYH�SXOVH�ODVWLQJ�DW�OHDVW�RQH�PLFURVHFRQG�EHIRUH�LW�ZLOO�H[HFXWH�LWV�SURJUDP�

����(OHFWURPHWHU
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$5���SLQV������FRQYHUWV�WKH�VPDOO�FXUUHQW�IURP�WKH�SKRWRPXOWLSOLHU�WXEH�LQWR�D�YROWDJH�

2Q�WKH�PRVW�VHQVLWLYH�UDQJH���5DQJH�������ERWK�VZLWFK�VHFWLRQV���DQG����SLQV�����DQG�����

RI�8��DUH�RSHQ��OHDYLQJ�5���DV�WKH�RQO\�IHHGEDFN�UHVLVWRU���7KH�HIIHFWLYH�IHHGEDFN

UHVLVWDQFH�LV�UHGXFHG�RQ�UDQJHV���DQG���E\�FORVLQJ�VZLWFK�VHFWLRQ���RU����UHVSHFWLYHO\�

SODFLQJ�HLWKHU�5���RU�5���LQ�SDUDOOHO�ZLWK�5����IRU�IHHGEDFN�UHVLVWDQFHV�RI��0�RU����N�

7KHVH�UHVLVWDQFHV�SURGXFH�QRPLQDO�IXOO�VFDOH�RXWSXW�YROWDJH����P9�DW�$5�����DW�FXUUHQWV

RI��[��������[������DQG��[�����RQ�WKH�WKUHH�UDQJHV��ZKLFK�DUH���WLPHV�KLJKHU�WKDQ�WKH

FXUUHQWV�LPSOLHG�E\�WKH�5DQJH�VHWWLQJV�

7KH�UDQJH�VHWWLQJ�LV�GLUHFWO\�FRQWUROOHG�E\�WKH�PLFURFRQWUROOHU��8����UHPDLQLQJ�VWDWLF�RQO\

ZKHQ�WKH�XVHU�VHOHFWV�5DQJH������2Q�WKH�OHVV�VHQVLWLYH�UDQJHV��$5��LV�VHW�WR�WKH�PRVW

VHQVLWLYH�UDQJH�ZKLOH�ZDLWLQJ�WR�GHWHFW�WKH�VWDUW�RI�D�IODPH�SXOVH��FKDQJLQJ�WR�WKH�VHOHFWHG

UDQJH�VHWWLQJ�RQO\�GXULQJ�WKH�LQWHJUDWLRQ�WLPH���6LQFH�WKH�PLFURFRQWUROOHU�VDPSOHV�WKH�XVHU

UDQJH�VHOHFWLRQ�RQO\�RQFH�GXULQJ�HDFK�IODPH�SXOVH�F\FOH��WKH�VHWWLQJ�DW�$5��ZLOO�QRW

UHIOHFW�FKDQJHV�LQ�WKH�PHWKRG�XQWLO�WKH�QH[W�SXOVH�RFFXUV�

&DSDFLWRU�&���VHWV�WKH�WLPH�FRQVWDQW�RI�WKH�HOHFWURPHWHU�WR����PV�RQ�5DQJH������7KLV�LV

DERXW������WLPHV�IDVWHU�WKDQ�WKH�VWDQGDUG�)3'�HOHFWURPHWHU��LQ�RUGHU�WR�IROORZ�WKH�UDSLG

FKDQJHV�LQ�FXUUHQW�GXULQJ�WKH�IODPH�SXOVHV���6LQFH�WKH�QRLVH�LV�ORZ�RQ�WKH�OHVV�VHQVLWLYH

UDQJHV��QR�H[WUD�FDSDFLWRUV�DUH�XVHG�WR�VHW�WKH�WLPH�FRQVWDQW�RQ�WKHVH�UDQJHV��DQG�WKH�WLPH

FRQVWDQW�IDOOV�WR���PV�DQG��PV�RQ�5DQJHV���DQG����UHVSHFWLYHO\�

$�VZLWFKDEOH�FXUUHQW�VRXUFH�LV�SURYLGHG�DW�WKH�HOHFWURPHWHU�LQSXW�WR�WHVW�HQWLUH�VLJQDO�SDWK�

$V�ORQJ�DV�ODWFK�RXWSXW�8������UHPDLQV�ORZ��VZLWFK�8���SLQV������LV�WXUQHG�RQ���7KLV

KROGV�4��RII��GLVFRQQHFWLQJ�WKH�GLDJQRVWLF�FXUUHQW�IURP�WKH�HOHFWURPHWHU�LQSXW���7XUQLQJ

RII�8��DOORZV�WKH�HPLWWHU�RI�4��WR�GURS�WR�����P9��SODFLQJ����9�DFURVV�5���DQG

LQMHFWLQJ����Q$�LQWR�WKH�LQSXW�

����*DWHG�,QWHJUDWRU

7KH�RXWSXW�RI�WKH�HOHFWURPHWHU�LV�IHG�WR�WKH�LQWHJUDWRU��$5���SLQV�������WKURXJK�D�VHW�RI

UHVLVWRUV�DQG�DQDORJ�VZLWFKHV���%HWZHHQ�SXOVHV��VHFWLRQ���RI�8���SLQV��������LV�RSHQ�

ZKLOH�VHFWLRQ���RI�8���SLQV������LV�FORVHG���7KLV�NHHSV�&���GLVFKDUJHG�DQG�KROGV�WKH

RXWSXW�RI�$5���SLQ����QHDU�JURXQG���:KHQ�WKH�GHVLUHG�LQWHJUDWLRQ�WLPH�EHJLQV��WKH�VKXQW

VZLWFK�DFURVV�&���LV�RSHQHG��DQG�VHFWLRQ���RI�8��LV�FORVHG���$�FXUUHQW�SURSRUWLRQDO�WR�WKH

RXWSXW�YROWDJH�RI�WKH�HOHFWURPHWHU�WKHQ�IORZV�LQWR�&���WKURXJK�WKH�UHVLVWRUV�FRQQHFWHG

EHWZHHQ�$5����DQG�8�������7KH�LQWHJUDWRU�RXWSXW�UDPSV�LQ�D�QHJDWLYH�GLUHFWLRQ�XQWLO�8�

�SLQV��������LV�RSHQHG�DJDLQ���7KH�FXUUHQW�WKHQ�VWRSV�IORZLQJ��DQG�WKH�LQWHJUDWRU�RXWSXW

UHPDLQV�FRQVWDQW�

2SWLPXP�G\QDPLF�UDQJH�H[LVWV�ZKHQ�D�YROWDJH�RI����9�DW�WKH�HOHFWURPHWHU�RXWSXW�UHVXOWV

LQ�D�SHDN�LQWHJUDWRU�RXWSXW�YROWDJH�RI����9�DW�WKH�HQG�RI�WKH�LQWHJUDWLRQ�WLPH���6LQFH�WKH

LQWHJUDWLRQ�WLPH�YDULHV�ZLWK�WKH�PRGH�VHOHFWLRQ��WKH�UHVLVWDQFH�EHWZHHQ�WKH�HOHFWURPHWHU

RXWSXW�DQG�WKH�LQWHJUDWRU�LQSXW�PXVW�YDU\�LQ�GLUHFW�SURSRUWLRQ�WR�WKH�LQWHJUDWLRQ�WLPH��LQ

RUGHU�WR�NHHS�WKH�SHDN�LQWHJUDWRU�RXWSXW�YROWDJH�FRQVWDQW���$V�WKH�PLFURFRQWUROOHU�DGMXVWV
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WKH�LQWHJUDWLRQ�WLPH��LW�DOVR�WXUQV�RQ�WKH�DSSURSULDWH�DQDORJ�VZLWFKHV��VKXQWLQJ�VRPH

FRPELQDWLRQ�RI�UHVLVWRUV�5���5����5����DQG�5����WR�OHDYH�D�QHW�UHVLVWDQFH�ZKLFK�LV

SURSRUWLRQDO�WR�WKH�LQWHJUDWLRQ�WLPH���6LQFH�WKH�LQWHJUDWLRQ�WLPH�LV�PXFK�VKRUWHU�LQ

�6:((3��PRGH�WKDQ�LQ�QRUPDO�RSHUDWLRQ��D�GHGLFDWHG�UHVLVWRU��5����LV�VZLWFKHG�LQ�IRU

WKLV�PRGH��ZLWK�DOO�RWKHU�LQWHJUDWRU�JDLQ�VHWWLQJ�DQDORJ�VZLWFKHV�RSHQ�

����6DPSOHU�DQG�)LOWHU

$W�WKH�HQG�RI�WKH�LQWHJUDWLRQ�SHULRG��VZLWFK�8���SLQV��������LV�WXUQHG�RQ�IRU����PV�

FKDUJLQJ�&���WR�WKH�RXWSXW�YROWDJH�RI�WKH�LQWHJUDWRU���7KH�LQWHJUDWRU�FDQ�WKHQ�EH�UHVHW

ZLWKRXW�DIIHFWLQJ�WKH�GHWHFWRU�RXWSXW���7KH�KLJK�LQSXW�LPSHGDQFH�RI�$5���D�XQLW\�JDLQ

EXIIHU��DW�SLQ���LVRODWHV�&���IURP�WKH�LQSXW�RI�WKH�IROORZLQJ�ILOWHU��EXW�OHDNDJH�FXUUHQWV�RI

D�IHZ�SLFRDPSV�PD\�VWLOO�H[LVW���7KH�VDZWRRWK�ZDYHIRUP�SURGXFHG�E\�WKH�OHDNDJH�LV�QRW

YLVLEOH�DW�WKH�GHWHFWRU�RXWSXW�DW�QRUPDO�SXOVH�UDWHV���,I�QR�SXOVHV�DUH�GHWHFWHG�IRU�RQH

VHFRQG��WKH�PLFURFRQWUROOHU�LQLWLDWHV�D�QHZ�F\FOH�RI�LQWHJUDWLRQ�DQG�VDPSOLQJ�DQ\ZD\�

SUHYHQWLQJ�WKH�VDPSOHU�IURP�VORZO\�GULIWLQJ�RII�LQWR�VDWXUDWLRQ�

$�ILOWHU�FRQVLVWLQJ�RI�$5���SLQV������DQG�LWV�DVVRFLDWHG�UHVLVWRUV�DQG�FDSDFLWRUV�VPRRWKV

WKH�VWHSV�FRPLQJ�IURP�WKH�VDPSOHU���,W�LV�D�WZR�SROH�ILOWHU��KDYLQJ�UHSHDWHG�UHDO�SROHV��ZLWK

D�EDQGZLGWK�RI����+]���7KH�'&�JDLQ�RI�WKH�ILOWHU�LV�����WR�FRPSHQVDWH�IRU�WKH�LQYHUVLRQ

ZKLFK�WDNHV�SODFH�LQ�WKH�LQWHJUDWRU���5���DQG�&���SUHYHQW�JOLWFKHV�GXH�WR�VZLWFKLQJ�RI�WKH

V\VWHP�$'&�PXOWLSOH[HU�IURP�GLVWXUELQJ�$5��

����7ULJJHU�&RPSDUDWRU

7KH�RXSXW�RI�WKH�HOHFWURPHWHU��$5�����FRQQHFWV�WR�WKH�LQYHUWLQJ�LQSXW�RI�WKH�WULJJHU

FRPSDUDWRU��8����%HWZHHQ�SXOVHV��WKH�HOHFWURPHWHU�RXWSXW�YROWDJH�LV�ORZHU�WKDQ�WKH

WKUHVKROG�YROWDJH�DW�WKH�QRQLQYHUWLQJ�LQSXW��DQG�WKH�RSHQ�FROOHFWRU�RXWSXW�RI�8��LV�SXOOHG

KLJK�E\�5�����:KHQ�WKH�HOHFWURPHWHU�YROWDJH�ULVHV�DERYH�WKH�WKUHVKROG�YROWDJH��WKH

FRPSDUDWRU�RXWSXW�JRHV�ORZ��JHQHUDWLQJ�DQ�LQWHUUXSW�WR�WKH�PLFURFRQWUROOHU�DQG�VWDUWLQJ

WKH�WLPLQJ�SHULRG���5���SURYLGHV�DERXW���P9�RI�K\VWHUHVLV�WR�SUHYHQW�RVFLOODWLRQV�GXULQJ

WKH�UHODWLYHO\�VORZ�YDULDWLRQV�RI�WKH�HOHFWURPHWHU�RXWSXW�YROWDJH�

7KH�GHVLUHG�WULJJHU�YROWDJH�DW�WKH�QRQLQYHUWLQJ�LQSXW�RI�8��LV�VHW�E\�VHFWLRQ�$�RI�GXDO

'$&�8�����$5���SLQV�������WRJHWKHU�ZLWK�5���DQG�5����LQYHUWV�WKH����9�UHIHUHQFH

YROWDJH��DSSO\LQJ����9�WR�WKH�UHIHUHQFH�LQSXW�RI�8�����7KH�'$&�RXWSXW��DW�$5�����LV

WKHQ����
�1��������ZKHUH�WKH�'$&�VHWWLQJ�1�YDULHV�EHWZHHQ���DQG�������5���DQG�5��

GLYLGH�WKH�'$&�RXWSXW�E\�DERXW����JLYLQJ�D�WULJJHU�YROWDJH�UDQJH�DW�8����RI���WR�����9�

6LQFH�WKH�FRPSDUDWRU�LV�IDVW�HQRXJK�WR�UHVSRQG�WR�QDUURZ�QRLVH�JOLWFKHV��&���LV�SODFHG

LQVLGH�WKH�HOHFWURPHWHU�VKLHOG�WR�UHPRYH�GLJLWDO�QRLVH���5���SUHYHQWV�&���IURP�VORZLQJ

GRZQ�WKH�K\VWHUHVLV�IHHGEDFN�H[FHVVLYHO\�

7ULJJHULQJ�DOZD\V�RFFXUV�DW���Q$�LQSXW�FXUUHQW�LQ�WKH�QRUPDO�RSHUDWLQJ�PRGHV��VLQFH�WKH

HOHFWURPHWHU�LV�DOZD\V�VHW�WR�WKH�PRVW�VHQVLWLYH�UDQJH�ZKLOH�ZDLWLQJ�IRU�D�WULJJHU�SXOVH���,I
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D�ORZHU�'&�OHYHO�LV�DSSOLHG�WR�WKH�HOHFWURPHWHU�LQSXW��WKH�FRPSDUDWRU�RXWSXW�ZLOO�UHPDLQ

KLJK��DQG�WKH�PLFURFRQWUROOHU�ZLOO�LQLWLDWH�LQWHJUDWLRQ�F\FOHV�RQFH�SHU�VHFRQG���$W�KLJKHU

'&�LQSXW�OHYHOV��WKH�FRPSDUDWRU�LV�FRQVWDQWO\�LQ�WKH�WULJJHUHG�VWDWH���7KH�PLFURFRQWUROOHU

WKHQ�VWDUWV�D�QHZ�F\FOH�DV�VRRQ�DV�WKH���PV�KROGRII�SHULRG�IURP�WKH�SUHYLRXV�F\FOH

H[SLUHV��SURGXFLQJ����F\FOHV�SHU�VHFRQG���7KLV�IDVWHU�UDWH�PDNHV�YLHZLQJ�ZDYHIRUPV�RQ

DQ�RVFLOORVFRSH�PXFK�HDVLHU�DQG�VSHHGV�WKH�UHDFWLRQ�RI�WKH�RXWSXW�YROWDJH�WR�RSHUDWRU

DFWLRQV�

����,JQLWHU�6XSSO\

7KH�LJQLWHU�SRZHU�VXSSO\�SURYLGHV�D�UHJXODWHG�FXUUHQW�RI����$'&�WR�D�ORDG�RI�DERXW�����WR

����2KPV���7KH����9'&�V\VWHP�VXSSO\�YROWDJH�LV�VWHSSHG�GRZQ�WKURXJK�DQ�/7����

VZLWFKLQJ�UHJXODWRU��8����FRQQHFWHG�LQ�WKH�EXFN�WRSRORJ\���7KH�UHJXODWRU�RSHUDWHV�DW

���N+]��FRQQHFWLQJ�DQG�GLVFRQQHFWLQJ�WKH����9�LQSXW�ZLWK�LWV�RXWSXW��SLQ�����:KHQ�SLQ

��LV�VZLWFKHG�WR����9��WKH�FXUUHQW�LQ�/��ULVHV���:KHQ�WKH�VZLWFK�LV�RSHQHG��WKH�YROWDJH�DW

SLQ���GURSV�UDSLGO\�WR�����9��DQG�WKH�LQGXFWRU�FXUUHQW��ZKLFK�KDG�EHHQ�IORZLQJ�WKURXJK

95���IORZV�WKURXJK�&5����&���VPRRWKV�WKH�RXWSXW�YROWDJH�DV�WKH�FXUUHQW�LQ�/��ULVHV�DQG

IDOOV�

/RDG�FXUUHQW�IORZV�WKURXJK�5����FUHDWLQJ�D�YROWDJH�GURS�RI�����9�DW����$���7KH

GLIIHUHQFH�EHWZHHQ�WKLV�YROWDJH�DQG�WKH�YROWDJH�VHW�E\�5���DQG�5���LV�DPSOLILHG�LQ�$5�

DQG�DSSOLHG�WR�WKH�3:0�FRPSDUDWRU�LQSXW�RI�8����7KH�GXW\�F\FOH�RI�WKH�UHJXODWRU�VKLIWV�LQ

WKH�DSSURSLDWH�GLUHFWLRQ�WR�IRUFH�WKH�WZR�YROWDJHV�WR�EH�WKH�VDPH���5���DQG�&���VHW�WKH

EDQGZLGWK�RI�WKH�IHHGEDFN�ORRS�WR�SUHYHQW�RVFLOODWLRQV���7KH�HUURU�DPSOLILHU�LQ�8��LV�QRW

XVHG��VLQFH�LW�UHTXLUHV�DQ�LQSXW�YROWDJH�RI�����9��ZKLFK�LV�PXFK�WRR�ODUJH�IRU�WKLV

DSSOLFDWLRQ���&���NHHSV�KLJK�IUHTXHQF\�QRLVH�RXW�RI�WKH�HUURU�DPSOLILHU�LQSXW��VR�WKDW�LW

GRHV�QRW�LQWHUIHUH�ZLWK�WKH�H[WHUQDO�DPSOLILHU�FRQWURO�

7KH�LJQLWHU�SRZHU�VXSSO\�LV�WXUQHG�RQ�DQG�RII�ZLWK�D�VLJQDO�IURP�ODWFK�8�������7KLV

VLJQDO�LV�LQYHUWHG�E\�8���SLQV��������ZKLFK�LV�D�IOLS�IORS�FRQQHFWHG�DV�DQ�LQYHUWHU����7KH

LQYHUVLRQ�LV�UHTXLUHG�WR�WXUQ�WKH�VXSSOLHV�RII�ZKHQ�ODWFK�8���LV�UHVHW�E\�WKH�6<6(1$%

VLJQDO����:KHQ�WKH�FRQWURO�VLJQDO�IURP�8����LV�KLJK��GLRGH�&5���LV�WXUQHG�RQ���3LQ���RI

$5��LV�SXOOHG�ZHOO�DERYH�SLQ����IRUFLQJ�WKH�RXWSXW�RI�$5��WR�JURXQG�DQG�ORZHULQJ�WKH

RXWSXW�FXUUHQW�FORVH�WR�]HUR�

8����SLQV�������GHFRGHV�WZR�VLJQDOV�IURP�ODWFK�8����SLQV���������WR�VHOHFW�ZKLFK�RQH�RI

WKUHH�GLDJQRVWLF�YROWDJHV�LV�DSSOLHG�WR�WKH�'HWHFWRU�0LVFHOODQHRXV�LQSXW�RI�WKH�V\VWHP

$'&���6HOHFWLQJ�WKH�<�?�RXWSXW�RI�8����SLQ����ORZ��WXUQV�RQ�DQDORJ�VZLWFK�8���SLQV���

������7KH�YROWDJH�DW�WKH�WRS�RI�5����ZKLFK�LV�HTXDO�WR�WKH�LJQLWHU�FXUUHQW��LQ�DPSV��GLYLGHG

E\�����LV�DSSOLHG�WR�WKH�$'&�PXOWLSOH[HU�LQSXW���5���OLPLWV�FXUUHQW�WKURXJK�8��LI�WKHUH�LV

D�VKRUW�DW�WKH�PXOWLSOH[HU�LQSXW��SUHYHQWLQJ�GHVWUXFWLRQ�RI�WKH�VZLWFK�DQG�SFE�WUDFHV�

6HOHFWLQJ�WKH�<�?�RXWSXW�RI�8����SLQ����ORZ��DSSOLHV�WKH�YROWDJH�RQ�WKH�KLJK�VLGH�RI�WKH

LJQLWHU��GLYLGHG�E\����WKURXJK�5���DQG�5����WR�WKH�$'&�LQSXW���7KH�GLYLVLRQ�LV�QHFHVVDU\�

EHFDXVH�WKH�LJQLWHU�YROWDJH�ZLOO�ULVH�WR�WKH�IXOO����9'&�VXSSO\�YROWDJH�ZKHQ�WKH�LJQLWHU

LV�GLVFRQQHFWHG�



5HY��������� �����3)3'�(OHFWURQLFV�&LUFXLW�'HVFULSWLRQ 3DJH���RI��

����+LJK�9ROWDJH�6XSSO\��VKHHW���

7KH�KLJK�YROWDJH�SRZHU�VXSSO\�LV�D�EDODQFHG�LQYHUWHU�ZKLFK�LV�DGMXVWDEOH�IURP������WR��
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