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7KH�=��������������LV�D����SLQ�/RZ�&RVW�'LJLWDO�7HOHYL�
VLRQ�&RQWUROOHU�HTXLSSHG�ZLWK�������DQG���.%�RI�520�DQG
����E\WHV�RI�5$0��7KH�=��������������IHDWXUHV�=L/2*¶V
=���6723�0RGH�0&8�WHFKQRORJ\��DQG�LV�&026�FRPSDW�

LEOH��7KH�'7&�RIIHUV�D�PDVN�SURJUDPPHG�520�ZKLFK�HQ�
DEOHV�WKH�=���0&8�WR�EH�XVHG�LQ�D�KLJK�YROXPH�SURGXFWLRQ
DSSOLFDWLRQ�GHYLFH�HPEHGGHG�ZLWK�D�FXVWRP�SURJUDP��FXV�
WRPHU�VXSSOLHG�SURJUDP���7KH�GHYLFHV�DUH�FRPELQHG�WRJHWK�
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*(1(5$/�'(6&5,37,21��&RQWLQXHG�
HU�ZLWK�WKH�=��&���DQG�=������WR�SURYLGH�VXSSRUW�IRU�PLG�
UDQJH�DQG�ORZ�HQG�79�DSSOLFDWLRQV��

=L/2*¶V�'7&�RIIHUV�IDVW�H[HFXWLRQ��HIILFLHQW�XVH�RI�PHP�
RU\��VRSKLVWLFDWHG�LQWHUUXSWV��LQSXW�RXWSXW�ELW�PDQLSXODWLRQ
FDSDELOLWLHV��DQG�HDV\�KDUGZDUH�VRIWZDUH�V\VWHP�H[SDQVLRQ
DORQJ�ZLWK�ORZ�FRVW�DQG�ORZ�SRZHU�FRQVXPSWLRQ��7KH�GH�
YLFH�SURYLGHV�DQ�LGHDO�SHUIRUPDQFH�DQG�UHOLDELOLW\�VROXWLRQ
IRU�FRQVXPHU�DQG�LQGXVWULDO�WHOHYLVLRQ�DSSOLFDWLRQV�

7KH�=����������DUFKLWHFWXUH�LV�FKDUDFWHUL]HG�E\�XWLOL]LQJ
=L/2*¶V�DGYDQFHG�KLJKO\�LQWHJUDWHG�GHVLJQ�PHWKRGRORJ\�
7KH�GHYLFH�IHDWXUHV�DQ���ELW�LQWHUQDO�GDWD�SDWK�FRQWUROOHG�E\
D�=��PLFURFRQWUROOHU��2Q�6FUHHQ�'LVSOD\��26'��ORJLF�FLU�
FXLWV��DQG�3XOVH�:LGWK�0RGXODWRUV��3:0���2Q�FKLS�SH�
ULSKHUDOV�LQFOXGH�WZR�UHJLVWHU�PDSSHG�,�2�SRUWV��3RUWV���DQG
����LQWHUUXSW�FRQWURO�ORJLF��RQH�VRIWZDUH��WZR�H[WHUQDO�DQG
WKUHH�LQWHUQDO�LQWHUUXSWV���DQG�D�VWDQGE\�PRGH�UHFRYHU\�LQ�
SXW�SRUW��3RUW����3����

7KH�26'�FRQWURO�FLUFXLWV�VXSSRUW���URZV�[����FROXPQV�RI
FKDUDFWHUV��7KH�FKDUDFWHU�FRORU�LV�VSHFLILHG�E\�URZ��2QH�RI
WKH�HLJKW�URZV�LV�DVVLJQHG�WR�VKRZ�WZR�NLQGV�RI�FRORUV�IRU
EDU�W\SH�GLVSOD\V�VXFK�DV�YROXPH�FRQWURO��7KH�26'�LV�FD�
SDEOH�RI�GLVSOD\LQJ�HLWKHU�ORZ�UHVROXWLRQ����[���GRW�SDWWHUQ�
RU�KLJK�UHVROXWLRQ�����[����GRW�SDWWHUQ��FKDUDFWHUV��

$����ELW�3:0�SRUW�SURYLGHV�HQRXJK�YROWDJH�UHVROXWLRQ�IRU
D�YROWDJH�V\QWKHVL]HU�WXQLQJ�V\VWHP��7KUHH���ELW�3:0�SRUWV
DUH�XVHG�IRU�FRQWUROOLQJ�DXGLR�VLJQDO�OHYHOV��7KUHH���ELW
3:0�SRUWV�DUH�XVHG�WR�YDU\�SLFWXUH�OHYHOV�

)RU�'7&�DSSOLFDWLRQV�GHPDQGLQJ�SRZHUIXO�,�2�FDSDELOLWLHV�
WKH�=����������SURYLGHV����,�2�SLQV�GHGLFDWHG�WR�LQSXW�DQG
RXWSXW��7KHVH�OLQHV�DUH�JURXSHG�LQWR�WKUHH�SRUWV��DQG�DUH�FRQ�
ILJXUDEOH�XQGHU�VRIWZDUH�FRQWURO�WR�SURYLGH�WLPLQJ��VWDWXV
VLJQDOV��SDUDOOHO�,�2��DQG�DQ�DGGUHVV�GDWD�EXV�IRU�LQWHUIDFLQJ
WR�H[WHUQDO�PHPRU\�

7KHUH�DUH�WKUHH�EDVLF�DGGUHVV�VSDFHV�DYDLODEOH�WR�VXSSRUW�D
ZLGH�UDQJH�RI�FRQILJXUDWLRQV��3URJUDP�0HPRU\��9LGHR
5$0��DQG�5HJLVWHU�)LOH��7KH�5HJLVWHU�)LOH�LV�FRPSRVHG�RI
����E\WHV�RI�JHQHUDO�SXUSRVH�UHJLVWHUV��WZR�,�2�3RUW�UHJLV�
WHUV�����FRQWURO�DQG�VWDWXV�UHJLVWHUV��DQG�WKUHH�UHVHUYHG�UHJ�
LVWHUV�

7R�XQEXUGHQ�WKH�SURJUDP�IURP�FRSLQJ�ZLWK�WKH�UHDO�WLPH
SUREOHPV�VXFK�DV�FRXQWLQJ�WLPLQJ�DQG�GDWD�FRPPXQLFDWLRQ�
WKH�'7&�RIIHUV�WZR�RQ�FKLS�FRXQWHU�WLPHUV�ZLWK�D�ODUJH
QXPEHU�RI�XVHU�VHOHFWDEOH�PRGHV��)LJXUH����

1RWH� $OO�6LJQDOV�ZLWK�DQ�RYHUOLQH��³ ´��DUH�DFWLYH�/RZ��)RU
H[DPSOH��%�:��LQ�ZKLFK�:25'�LV�DFWLYH�/RZ��DQG�%�:�
LQ�ZKLFK�%<7(�LV�DFWLYH�/RZ�

3RZHU�FRQQHFWLRQV�IROORZ�FRQYHQWLRQDO�GHVFULSWLRQV�EH�
ORZ�
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;7$/���;7$/�����7KHVH�SLQV�DUH�D�WLPH�EDVHG�LQSXW�DQG
RXWSXW��UHVSHFWLYHO\��7KHVH�SLQV�FRQQHFW�WR�WKH�LQWHUQDO�SDU�
DOOHO�UHVRQDQW�FORFN�FU\VWDO����0+]�PD[��RVFLOODWRU�FLUFXLW
ZLWK�WZR�FDSDFLWRUV�WR�*1'��;7$/��LV�DOVR�XVHG�DV�DQ�H[�
WHUQDO�FORFN�LQSXW��

6&/.�6\VWHP�&ORFN����6&/.�LV�WKH�LQWHUQDO�V\VWHP�FORFN�
7KLV�SLQ�LV�XVHG�WR�FORFN�H[WHUQDO�JOXH�ORJLF�

+6<1&��7KLV�SLQ�UHSUHVHQWV�D�6FKPLWW�WULJJHUHG��&026�
OHYHO�LQSXW�SLQ��+RUL]RQWDO�6\QF�LV�DQ�LQSXW�SLQ�WKDW�DFFHSWV
DQ�H[WHUQDOO\�JHQHUDWHG�+RUL]RQWDO�6\QF�VLJQDO�RI�HLWKHU
QHJDWLYH�RU�SRVLWLYH�SRODULW\�

96<1&��7KLV�SLQ�UHSUHVHQWV�D�6FKPLWW�WULJJHUHG��&026�
OHYHO�LQSXW�SLQ��9HUWLFDO�6\QF�LV�DQ�LQSXW�SLQ�WKDW�DFFHSWV
DQ�H[WHUQDOO\�JHQHUDWHG�9HUWLFDO�6\QF�VLJQDO�RI�HLWKHU�QHJ�
DWLYH�RU�SRVLWLYH�SRODULW\��

26&,1��26&287��7KHVH�SLQV�UHSUHVHQW�WKH�9LGHR�2VFLOODWRU
LQSXW�DQG�RXWSXW��UHVSHFWLYHO\��2VFLOODWRU�LQSXW�DQG�RXWSXW
SLQV�DUH�XVHG�KHUH�IRU�RQ�VFUHHQ�GLVSOD\�FLUFXLWV��7KHVH�SLQV
FRQQHFW�WR�DQ�LQGXFWRU�DQG�WZR�FDSDFLWRUV�WR�JHQHUDWH�WKH
FKDUDFWHU�GRW�FORFN��W\SLFDOO\�DURXQG���0+]���7KH�GRW�FORFN
IUHTXHQF\�GHWHUPLQHV�WKH�FKDUDFWHU�SL[HO�ZLGWK�DQG�SKDVH
V\QFKURQL]HG�WR�+6<1&�

9%/$1.�9LGHR�%ODQN��7KLV�SLQ�LV�D�&026�RXWSXW�SLQ�ZLWK
SURJUDPPDEOH�SRODULW\��9%/$1.�LV�XVHG�DV�D�VXSHULPSRVH
FRQWURO�SRUW�WR�GLVSOD\�FKDUDFWHUV�IURP�YLGHR�5$0��7KH�VLJ�
QDO�FRQWUROV�<�VLJQDO�RXWSXW�RI�WKH�&57�DQG�WXUQV�RII�WKH
LQFRPLQJ�YLGHR�GLVSOD\��ZKLOH�WKH�FKDUDFWHUV�LQ�YLGHR�5$0
DUH�VXSHULPSRVHG�RQ�WKH�VFUHHQ��7KH�UHG��JUHHQ��DQG�EOXH
RXWSXWV�GULYH�WKH�WKUHH�HOHFWURQ�JXQV�RQ�WKH�&57�GLUHFWO\�
ZKLOH�WKH�EODQN�RXWSXW�WXUQV�RII�WKH�<�VLJQDO�

9%/8(�9LGHR�%OXH��7KLV�SLQ�LV�D�&026�2XWSXW�RI�WKH�%OXH
YLGHR�VLJQDO��%±<��DQG�LV�SURJUDPPDEOH�IRU�HLWKHU�SRODULW\�

9*5((1�9LGHR�*UHHQ��7KLV�SLQ�LV�D�&026�2XWSXW�RI�WKH
*UHHQ�YLGHR�VLJQDO��*±<��DQG�LV�SURJUDPPDEOH�IRU�HLWKHU
SRODULW\�

95('�9LGHR�5HG��7KLV�SLQ�LV�D�&026�2XWSXW�RI�WKH�5HG
YLGHR�VLJQDO��5±<��DQG�LV�SURJUDPPDEOH�IRU�HLWKHU�SRODULW\�

3RUW����3��±3�����3RUW���LV�DQ���ELW��&026�FRPSDWLEOH
SRUW��DQG�LV�ELW�SURJUDPPDEOH�IRU�HLWKHU�LQSXW�RU�RXWSXW��,Q�
SXW�EXIIHUV�DUH�6FKPLWW�WULJJHUHG��%LWV�SURJUDPPHG�DV�RXW�
SXWV�PD\�EH�JOREDOO\�SURJUDPPHG�DV�HLWKHU�SXVK�SXOO�RU
RSHQ�GUDLQ��)LJXUH�����

3RUW����3����3����3��±3������3RUW����3���LQSXW���LV�UHDG�GL�
UHFWO\��,I�DSSURSULDWHO\�HQDEOHG��D�QHJDWLYH�HGJH�HYHQW�LV
ODWFKHG�LQ�,54��WR�LQLWLDWH�DQ�,54��YHFWRUHG�LQWHUUXSW��$Q
DSSOLFDWLRQ�FRXOG�SODFH�WKH�GHYLFH�LQ�6723�0RGH�ZKHQ�3��
JRHV�/RZ��LQ�WKH�,54��LQWHUUXSW�URXWLQH���3���LQLWLDWHV�D
6723�0RGH�UHFRYHU\�ZKHQ�LW�VXEVHTXHQWO\�JRHV�WR�D�+LJK�
3RUW����3���DUH�UHDG�GLUHFWO\��,I�DSSURSULDWHO\�HQDEOHG��D�QHJ�
DWLYH�HGJH�HYHQW�LV�ODWFKHG�LQ�,54��WR�LQLWLDWH�DQ�,54��YHF�
WRUHG�LQWHUUXSW��3���+LJK�LV�VLJQLILHG�DV�WKH�7,1�VLJQDO�WR
7LPHU���3RUW����3���DQG�3���DUH�JHQHUDO�SXUSRVH�RXWSXW
OLQHV��3RUW����3���LV�XVHG�DV�D�JHQHUDO�SXUSRVH�RXWSXW�RU�DV
DQ�RXWSXW�IRU�7287��IURP�7LPHU��RU�7LPHU���RU�6&/.
�)LJXUH�����

3RUW����3��±3������3RUW���LV�D���ELW��&026�FRPSDWLEOH�LQ�
SXW�SRUW�WKDW�LV�6FKPLWW�WULJJHUHG��7KH�RXWSXWV�RI�WKH�$)&
FRPSDUDWRUV�LQWHUQDOO\�IHHG�LQWR�WKH�3RUW����ELW���DQG�ELW��
LQSXWV��)LJXUH�����

$)&,1��7KLV�SLQ�LV�D�FRPSDUDWRU�LQSXW�SRUW�WKDW�LV�PHPRU\�
PDSSHG��7KH�LQSXW�VLJQDO�LV�VXSSOLHG�WR�WZR�FRPSDUDWRUV
ZLWK�97+� ����9&&�DQG�97+� ����9&&�W\SLFDO�WKUHVKROG
YROWDJH��7KH�FRPSDUDWRU�RXWSXWV�DUH�LQWHUQDOO\�FRQQHFWHG
WR�3RUW����ELW���DQG�ELW����$)&,1�LV�W\SLFDOO\�XVHG�WR�GHWHFW

�� 95(' 9LGHR�5HG� 2XWSXW

�� 9*5((1 9LGHR�*UHHQ� 2XWSXW

�� 9%/8( 9LGHR�%OXH� 2XWSXW

�� 9%/$1. 9LGHR�%ODQN� 2XWSXW

��±�� 3��±�� 3RUW����3LQV����������������� ,Q�2XWSXW

�� 3:0�� 3XOVH�:LGWK�0RGXODWRU��� 2XWSXW

�� 3:0�� 3XOVH�:LGWK�0RGXODWRU��� 2XWSXW

�� 3:0� 3XOVH�:LGWK�0RGXODWRU�� 2XWSXW

�� 3:0� 3XOVH�:LGWK�0RGXODWRU�� 2XWSXW

�� 3:0� 3XOVH�:LGWK�0RGXODWRU�� 2XWSXW

�� 3:0� 3XOVH�:LGWK�0RGXODWRU��� 2XWSXW
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���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

3,1�'(6&5,37,21��&RQWLQXHG�
WKH�$)&�YROWDJH�OHYHO�WR�DFFRPPRGDWH�GLJLWDO�DXWRPDWLF
ILQH�WXQLQJ�IXQFWLRQV��

3XOVH�:LGWK�0RGXODWRU����3:0����3:0�� LV� W\SLFDOO\
XVHG�DV�WKH�'�$�FRQYHUWHU�IRU�9ROWDJH�6\QWKHVLV�7XQLQJ�V\V�
WHPV��7KLV�SQ�LV�D�SXVK�SXOO�RXWSXW�ZLWK����ELW�UHVROXWLRQ�

3XOVH�:LGWK�0RGXODWRU��±���3:0����3:0�±3:0��DUH
3XOVH�:LGWK�0RGXODWRUV�ZLWK���ELW�UHVROXWLRQ�

3XOVH�:LGWK�0RGXODWRU������������3:0���3:0�±3:0��
DUH�3XOVH�:LGWK�0RGXODWRU�FLUFXLWV�ZLWK���ELW�UHVROXWLRQ�
7KHVH�3:0V�DUH����YROW��RSHQ�GUDLQ�RXWSXWV��

3XOVH�:LGWK�0RGXODWRU�������������3:0���7KHVH�SLQV�DUH
SURJUDPPHG�DV�JHQHUDO�SXUSRVH�RXWSXWV��3:0���LV���92+
SXVK�SXOO��DQG�3:0V���������DUH����YROW�RSHQ�GUDLQ�RXWSXWV�
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IURP�PHPRU\�DGGUHVV����&+�DIWHU�WKH�5(6(7�SLQ�LV�VHW�WR
D�+LJK�OHYHO��7KH�UHVHW�IXQFWLRQ�LV�DOVR�FDUULHG�RXW�E\�GH�
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� %DFNJURXQG� &RORU�� (LJKW� NLQGV� RI� FRORU� LQFOXGLQJ
EODFN�EDFNJURXQG�FRORU�

� 21�2))�&RQWURO��&KDUDFWHU�GLVSOD\�EDFNJURXQGV�DUH
WXUQHG�RQ�DQG�RII�XVLQJ�WKLV�IHDWXUH�

� 1XPEHU� RI� 'LVSOD\� &KDUDFWHUV�� �� URZV� [� ��� FRO�
XPQV�

� &KDUDFWHU�6HW���������[����GRWV��

&KDUDFWHU�*HQHUDWRU�520��7KH� FKDUDFWHU� JHQHUDWRU
520�LV�RUJDQL]HG�DV���.%�RI�VL[�ELWV��7KH�520�GHILQHV
HLWKHU����[����GRW��KLJK�UHVROXWLRQ��

9LGHR�5$0��7KH�9LGHR�5$0�LV�RUJDQL]HG�DV���URZ�DUUD\V
����[���ELWV�HDFK���7KH�ILUVW�ORFDWLRQ�RI�HDFK�URZ�DUUD\�FRQ�
WDLQV�WKH�DWWULEXWH�IRU�WKDW�URZ��5RZ�DWWULEXWHV�LQFOXGH�SUR�

JUDPPDEOH�FKDUDFWHU�FRORU��URZ�EDFNJURXQG�FRORU��DQG�FRQ�
WURO�IRU�EDFNJURXQG�RII�RQ��7KH�QH[W����E\WHV�FRQWDLQ�URZ
FKDUDFWHU�GDWD��(DFK�FKDUDFWHU�E\WH�FRQWDLQV�WKH�$6&,,�FRGH
LQ�RUGHU�WR�VHOHFW�RQH�RI�WKH����GLVSOD\DEOH�FKDUDFWHUV��/'(
RU�/'(,�LQVWUXFWLRQV�DUH�UHTXLUHG�WR�DFFHVV�WKH�9LGHR�5$0
�)LJXUH�����

)LJXUH ��� 9LGHR�5$0�&RQILJXUDWLRQ

5RZ���$WWULEXWH��52:�B$775�

+H[
$GGUHVV

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'��

)'$�

)'%�

)'&�

)''�

)'(�

)')�

5RZ���&ROXPQ���&KDUDFWHU�'DWD

5RZ���&ROXPQ���WKURXJK
&ROXPQ����&KDUDFWHU�'DWD

5RZ���&ROXPQ����&KDUDFWHU�'DWD

5RZ���$WWULEXWH��52:�B$775�

5RZ���&ROXPQ���&KDUDFWHU�'DWD

5RZ���&ROXPQ���WKURXJK
&ROXPQ����&KDUDFWHU�'DWD

5RZ���&ROXPQ����&KDUDFWHU�'DWD

5RZ���9LGHR�5$0�%XIIHU

5RZ���9LGHR�5$0�%XIIHU

5RZ���9LGHR�5$0�%XIIHU

5RZ���9LGHR�5$0�%XIIHU

5RZ���9LGHR�5$0�%XIIHU

5RZ���9LGHR�5$0�%XIIHU

/6%06% ���%LWV�:LGH�
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� 9LGHR�5$0�0DS
�:ULWH�5HDG�5HJLVWHUV�

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'(�+

)'($+

)'(%+

)'(&+

)'('+

)'((+

)'()+

)')�+

)')�+

)')�+

)')�+

)')�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'&$+

)'&%+

)'&&+

)'&'+

)'&(+

)'&)+

)'&�+

)'&�+

)'&�+

)'&�+

)'&�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$�+

)'$$+

)'$%+

)'$&+

)'$'+

)'$(+

)'$)+

)'%�+

)'%�+

)'%�+

)'%�+

)'%�+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'�$+

)'�%+

)'�&+

)'�'+

)'�(+

)'�)+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'�$+

)'�%+

)'�&+

)'�'+

)'�(+

)'�)+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'�$+

)'�%+

)'�&+

)'�'+

)'�(+

)'�)+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'��+

)'�$+

)'�%+

)'�&+

)'�'+

)'�(+

)'�)+

)'��+

)'��+

)'��+

)'��+

)'��+

5RZ���&ROXPQ���&KDUDFWHU

5RZ���$WWULEXWH

)'��+

)'��+

52:�
52:�

52:�
52:�

52:�
52:�

52:�
52:�

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ���&KDUDFWHU )'��+

5RZ���&ROXPQ����&KDUDFWHU )'�$+

5RZ���&ROXPQ����&KDUDFWHU )'�%+

5RZ���&ROXPQ����&KDUDFWHU )'�&+

5RZ���&ROXPQ����&KDUDFWHU )'�'+

5RZ���&ROXPQ����&KDUDFWHU )'�(+

5RZ���&ROXPQ����&KDUDFWHU )'�)+

5RZ���&ROXPQ����&KDUDFWHU )'��+

5RZ���&ROXPQ����&KDUDFWHU )'��+

5RZ���&ROXPQ����&KDUDFWHU )'��+

5RZ���&ROXPQ����&KDUDFWHU )'��+

5RZ���&ROXPQ����&KDUDFWHU )'��+

���%LWV�:LGH�
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
)LJXUH ��� +LJK�5HVROXWLRQ�&KDUDFWHU�520�&RQILJXUDWLRQ
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
3URJUDP�0HPRU\��7KH�,54�YHFWRU�WDEOH�LV�ORFDWHG�LQ�WKH
ORZHU�DGGUHVV�VSDFH��7KH�YHFWRU�DGGUHVV�LV�IHWFKHG�DIWHU�WKH
FRUUHVSRQGLQJ�LQWHUUXSW�DQG�SURJUDP�FRQWURO�LV�SDVVHG�WR�WKH
VSHFLILHG�YHFWRU�DGGUHVV��7KH�,54��YHFWRU�LV�IL[HG�WR�WKH

96<1&�LQWHUUXSW�UHTXHVW�DQG�RFFXUV�DW�WKH�OHDGLQJ�HGJH�RI
WKH�ILOWHUHG�96<1&�LQSXW��3URJUDP�PHPRU\�VWDUWV�DW�DG�
GUHVV����&+�DIWHU�UHVHW�

)LJXUH ��� 3URJUDP�0HPRU\
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
0HPRU\�0DSSHG�5HJLVWHU��$OO�FRQWURO�UHJLVWHUV�DQG�,�2
SRUWV��H[FHSW�3RUW���DQG�3RUW����DUH�DVVLJQHG�WR�SURJUDP
PHPRU\�VSDFH��$GGUHVV�VSDFH�)&��+�FRQWDLQV�26'�FRQ�
WURO�UHJLVWHUV��3:0�RXWSXW�UHJLVWHUV��DQG�3RUW���,�2�UHJLV�
WHUV��7ZR�ELWV�RI�WKH�GHFRGHG�$)&,1�SRUW�DUH�DVVLJQHG�WR
WKH�3RUW���LQSXW�SRUW��/'(�DQG�/'(,�LQVWUXFWLRQV�DUH�UH�
TXLUHG�WR�WUDQVIHU�GDWD�EHWZHHQ�WKH�5HJLVWHU�)LOH�DQG�WKH
0HPRU\�0DSSHG�5HJLVWHUV�

5HJLVWHU�)LOH��$�WRWDO�RI�����E\WH�UHJLVWHUV�DUH�LPSOHPHQW�
HG�LQ�WKH�=��FRUH��$GGUHVV���+����+�DQG�)2+�DUH�UHVHUYHG�
7KH�UHJLVWHU�ILOH�FRQVLVWV�RI�WZR�,�2�3RUW�UHJLVWHUV������JHQ�
HUDO�SXUSRVH�UHJLVWHUV�DQG����FRQWURO�DQG�VWDWXV�UHJLVWHUV
�)LJXUH������7KH�LQVWUXFWLRQV�DFFHVV�UHJLVWHUV�GLUHFWO\�RU�LQ�
GLUHFWO\�ZLWK�DQ���ELW�DGGUHVV�ILHOG��WKHUHE\�DOORZLQJ�VKRUW
��ELW�UHJLVWHU�DGGUHVVLQJ�XVLQJ�WKH�5HJLVWHU�3RLQWHU��,Q�WKH
��ELW�PRGH��WKH�UHJLVWHU�ILOH�LV�GLYLGHG�LQWR�VL[WHHQ�ZRUNLQJ�
UHJLVWHU�JURXSV��HDFK�RFFXS\LQJ����FRQWLQXRXV�ORFDWLRQV�
7KH�5HJLVWHU�3RLQWHU�DGGUHVVHV�WKH�VWDUWLQJ�ORFDWLRQ�RI�WKH
DFWLYH�ZRUNLQJ�UHJLVWHU�JURXS��)LJXUH������

1RWH� 5HJLVWHU�%DQN�(�±()�LV�RQO\�DFFHVVHG�WKURXJK�D�ZRUN�
LQJ�UHJLVWHU�DQG�LQGLUHFW�DGGUHVVLQJ�PRGHV�

)LJXUH ��� 5HJLVWHU�)LOH�&RQILJXUDWLRQ

)LJXUH ��� 5HJLVWHU�3RLQWHU²'HWDLO
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� =����������5HJLVWHU�)LOH�5HVHW�&RQGLWLRQ
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
6WDFN��(LWKHU�WKH�LQWHUQDO�UHJLVWHU�ILOH�RU�WKH�H[WHUQDO�GDWD
PHPRU\�LV�XVHG�IRU�WKH�VWDFN��$Q���ELW�6WDFN�3RLQWHU�LV�XVHG
IRU�WKH�LQWHUQDO�VWDFN�WKDW�UHVLGHV�ZLWKLQ�WKH�����JHQHUDO�SXU�
SRVH�UHJLVWHUV�

&RXQWHU�7LPHUV��7KHUH� DUH� WZR���ELW� SURJUDPPDEOH
FRXQWHU�WLPHUV��7�±7����HDFK�GULYHQ�E\�LWV�RZQ���ELW�SUR�
JUDPPDEOH�SUHVFDOHU��35(��DQG�35(����7KH�7��SUHVFDOHU

LV�GULYHQ�E\�LQWHUQDO�RU�H[WHUQDO�FORFN�VRXUFHV��KRZHYHU��WKH
7��SUHVFDOHU�LV�GULYHQ�E\�WKH�LQWHUQDO�FORFN�RQO\��)LJXUH�����

7KH�FRXQWHU��EXW�QRW�WKH�SUHVFDOHUV��DUH�UHDG�DW�DQ\�WLPH�ZLWK�
RXW�GLVWXUELQJ�WKHLU�YDOXH�RU�FRXQW�PRGH��7KH�FORFN�VRXUFH
IRU�7��LV�XVHU�GHILQDEOH�DQG�LV�WKH�LQWHUQDO�PLFURSURFHVVRU
FORFN��;7$/�FORFN�����RU�DQ�H[WHUQDO�VLJQDO�LQSXW�WKURXJK
3RUW����3����7KH�FRXQWHU�WLPHUV�DUH�SURJUDPPDEO\�FDVFDGHG
E\�FRQQHFWLQJ�WKH�7��RXWSXW�WR�WKH�LQSXW�RI�7���

)LJXUH ��� &RXQWHU�7LPHU�%ORFN�'LDJUDP
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
,QWHUUXSWV��7KH�'7&�IHDWXUHV�VL[�GLIIHUHQW�LQWHUUXSWV�IURP
VL[�GLIIHUHQW�VRXUFHV��7KHVH�LQWHUUXSWV�DUH�PDVNDEOH�DQG�SUL�
RULWL]HG��)LJXUH������7KH�VL[�VRXUFHV�DUH�GLYLGHG�DV�IROORZV�

WZR�VRXUFHV�DUH�FODLPHG�E\�3RUW����3����3�����RQH�E\
96<1&��WZR�E\�WKH�FRXQWHU�WLPHUV��DQG�RQH�E\�VRIWZDUH
WULJJHU�RQO\�

+$/7�0RGH��7KH�=����������LV�GULYHQ�E\�WZR�LQWHUQDO
FORFNV²7&/.�DQG�6&/.��%RWK�FORFNV�RVFLOODWH�DW�WKH�FU\V�
WDO�IUHTXHQF\��7&/.�SURYLGHV�WKH�FORFN�VLJQDO�IRU� WKH
FRXQWHU�WLPHUV�DQG�WKH�LQWHUUXSW�EORFN��6&/.�SURYLGHV�WKH
FORFN�VLJQDO�IRU�DOO�RWKHU�&38�EORFNV��+$/7�0RGH�WXUQV
RII�WKH�LQWHUQDO�&38�FORFN��6&/.���EXW�QRW�WKH�;7$/�RV�
FLOODWLRQ��7KH�FRXQWHU�WLPHUV�DQG�H[WHUQDO�LQWHUUXSWV�UHPDLQ
DFWLYH��7KH�GHYLFH�PD\�EH�UHFRYHUHG�E\�LQWHUUXSWV��HLWKHU
H[WHUQDOO\�RU�LQWHUQDOO\�JHQHUDWHG���$Q�LQWHUUXSW�UHTXHVW
PD\�EH�H[HFXWHG��HQDEOHG��WR�H[LW�+$/7�0RGH��$IWHU�WKH
LQWHUUXSW�VHUYLFH�URXWLQH��WKH�SURJUDP�FRQWLQXHV�IURP�WKH�LQ�
VWUXFWLRQ�DIWHU�WKH�+$/7�

6723�0RGH��7KH�6723�LQVWUXFWLRQ�VWRSV�FU\VWDO�RVFLOOD�
WLRQ��WKHUHE\�VWRSSLQJ�ERWK�6&/.�DQG�7&/.��DQG�FDXVLQJ
WKH�GHYLFH�WR�FHDVH�RSHUDWLRQ��7KH�6723�0RGH�LV�UHOHDVHG
E\�WZR�PHWKRGV��7KH�ILUVW�PHWKRG�LV�WR�UHVHW�WKH�GHYLFH��$
+LJK�LQSXW�FRQGLWLRQ�RQ�3RUW����3����LV�WKH�VHFRQG�PHWKRG�
$IWHU�UHOHDVLQJ�WKH�6723�0RGH�E\�XVLQJ�HLWKHU�RQH�RI�WKH
WZR�PHWKRGV��SURJUDP�H[HFXWLRQ�EHJLQV�DW�ORFDWLRQ����&+�
7R�FRPSOHWH�DQ�LQVWUXFWLRQ�SULRU�WR�HQWHULQJ�WKH�VWDQGE\
PRGHV��D�123�LQVWUXFWLRQ�PXVW�EH�SODFHG�EHIRUH�WKH�+$/7

RU�6723�LQVWUXFWLRQV��7KLV�LQVWUXFWLRQ�LV�UHTXLUHG�EHFDXVH
RI�WKH�LQVWUXFWLRQ�SLSHOLQLQJ�

([DPSOH�

1RWH� ,Q�6723�0RGH��WKH�;7$/��SLQ�IHDWXUHV�DQ�LQWHUQDO�SXOO�
XS�ZKLOH�WKH�26&287�IHDWXUHV�DQ�LQWHUQDO�SXOO�GRZQ��

&ORFN��7KH�=����������RQ�FKLS�RVFLOODWRU�IHDWXUHV�D�KLJK�
JDLQ��SDUDOOHO�UHVRQDQW�DPSOLILHU�IRU�FRQQHFWLRQ�WR�D�FU\VWDO�
FHUDPLF�UHVRQDWRU��RU�DQ\�VXLWDEOH�H[WHUQDO�FORFN�VRXUFH
�;7$/�� �,QSXW��;7$/�� �2XWSXW���7KH�FU\VWDO�LV�DQ�$7

)LJXUH ��� ,QWHUUXSW�%ORFN�'LDJUDP

))�123 ��FOHDU�WKH�SLSHOLQH
�)�6723 ��HQWHU�6723�0RGH

RU
))�123 ��FOHDU�WKH�SLSHOLQH
�)�+$/7 ��HQWHU�+$/7�0RGH
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
FXW��SDUDOOHO�UHVRQDQW����0+]�PD[�FU\VWDO��ZLWK�D�VHULHV�UH�
VLVWDQFH��56��OHVV�WKDQ�RU�HTXDO�WR�����2KPV�

7KH�FU\VWDO�VRXUFH�LV�FRQQHFWHG�DFURVV�;7$/��DQG�;7$/�
XVLQJ�WKH�FU\VWDO�PDQXIDFWXUHU
V�UHFRPPHQGHG�FDSDFLWRUV
����S)���&/�������S)��ZKHUH�&� &� &/��IURP�HDFK�SLQ
WR�GHYLFH�JURXQG��)LJXUH�����

:DWFK�'RJ�7LPHU��:'7���7KH�=����������LV�HTXLSSHG
ZLWK�D�SHUPDQHQWO\�HQDEOHG�:DWFK�'RJ�7LPHU�ZKLFK�PXVW
EH�UHIUHVKHG�HYHU\����PV��)DLOXUH�WR�UHIUHVK�WKH�WLPHU�UHVXOWV
LQ�D�UHVHW�RI�WKH�GHYLFH��7KH�:'7�LV�SHUPDQHQWO\�HQDEOHG
DQG�LV�LQLWLDOO\�UHVHW�XSRQ�325��(YHU\�VXEVHTXHQW�:'7�LQ�
VWUXFWLRQ�UHVHWV�WKH�WLPHU��7KH�:DWFK�'RJ�7LPHU�PD\�RU
PD\�QRW�EH�HQDEOHG�GXULQJ�WKH�6723�0RGH��7KH�LQVWUXFWLRQ
:'7��)��+(;��HQDEOHV�WKH�WLPHU�GXULQJ�+$/7��,I�WKH

:'+�LQVWUXFWLRQ�LV�XVHG��DQG�LI�WKH�+$/7�0RGH�LV�QRW�UH�
OHDVHG��FDXVLQJ�WKH�:DWFK�'RJ�7LPHU�WR�QRW�EH�UHWULJJHUHG
�E\�WKH�:'7�LQVWUXFWLRQ��ZLWKLQ����PV��D�GHYLFH�UHVHW�RF�
FXUV��7KH�:'7�LQVWUXFWLRQ�DIIHFWV�WKH�=��=HUR��6��6LJQ���DQG
9��2YHUIORZ��IODJV��:'7�GRHV�QRW�UXQ�GXULQJ�6723�0RGH�

9&&�9ROWDJH�6HQVLWLYH�5HVHW��965���5HVHW� LV� JOREDOO\
GULYHQ�LI�9&&�LV�EHORZ�WKH�VSHFLILHG�YROWDJH��)LJXUH�����

)LJXUH ��� 2VFLOODWRU�&RQILJXUDWLRQ
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� 9ROWDJH�6HQVLWLYH�5HVHW�YV��7HPSHUDWXUH
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*
67$1'$5'�&+$5$&7(5�6(76

)LJXUH ��� 6WDQGDUG�&KDUDFWHU�6HWV
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
6800$5<
,QSXW�2XWSXW�&LUFXLWV

)LJXUH ��� ,QSXW�2QO\
�3DG�7\SH���

)LJXUH ��� ,QSXW�2QO\��6FKPLWW�7ULJJHUHG
�3DG�7\SH���

)LJXUH ��� 2XWSXW�2QO\
�3DG�7\SH���

,1
���2KP

3$'

9
&&

,1
���2KP

3$'

9
&&

287

3$'

9
&&

3

1

)LJXUH ��� ,QSXW�2XWSXW�7ULVWDWH�
�3DG�7\SH���

)LJXUH ��� ,QSXW�2XWSXW��7ULVWDWH��2SHQ�'UDLQ

)LJXUH ��� 2XWSXW�2QO\��7ULVWDWH

3$'

9
&&

3

1

2(1

287

,1

���2KP

3$'

9
&&

3

1

2'

2(1

287

,1

���2KP

3$'

9
&&

3

1

2(1

287
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

6800$5<��&RQWLQXHG�
)LJXUH ��� 2XWSXW�2QO\�����9ROW�2SHQ�'UDLQ
�3DG�7\SH���

)LJXUH ��� 5HVHW�,QSXW�&LUFXLW
�3DG�7\SH���

3$'

9
&&

1

1

287

9
&&

1

1

,1
���2KP

3$'

538

9
&&

1

)LJXUH ��� $)&�,QSXW�&LUFXLW
�3DG�7\SH���

7DEOH �� 0DSSLQJ�RI�6\PEROLF�3DG�7\SHV�
WR�3LQ�)XQFWLRQV

3LQ�1DPH 3DG�7\SH

;7$/���26&,1 �

;7$/���26&287 


5(6(7 �

3��±3�� �

3��±3�� �

3��±3�� �

3��±3�� �

$)&,1 �

+6<1&��96<1& �

95('��9%/8(��9*5((1 �

9%/$1. �

3:0� �

3:0�±3:0�� �

1RWH��

+LJK�JDLQ�VWDUW��ORZ�JDLQ�UXQ�DPSOLILHU�FLUFXLW�

3��

6723

3��

���2KP

�5

�5

�5

9&&

3$'

3

9
&&

�

�

�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
'7&�&21752/�5(*,67(5�',$*5$06
3RUW�5HJLVWHUV

)LJXUH ��� 3RUW���5HJLVWHU
�5HDG�:ULWH�

)LJXUH ��� 3RUW���0RGH�5HJLVWHU
�:ULWH�2QO\�

,QSXW�2XWSXW�3RUW
�����/RJLF�/HYHO��
�����/RJLF�/HYHO��

3� ��+

'� '� '� '� '� '� '� '�

,QSXW�2XWSXW�0RGH
�����2XWSXW�0RGH
�����,QSXW�0RGH

3�0 )�+

'� '� '� '� '� '� '� '�

)LJXUH ��� 3RUW���5HJLVWHU
�3����3���5HDG�2QO\�

�3����3����3���:ULWH�2QO\�

)LJXUH ��� 3RUW���5HJLVWHU
�5HDG�2QO\�

3� ��+

'� '� '� '� '� '� '� '�

3���,QSXW�3RUW
6WRS�0RGH�5HFRYHU\�,QSXW

3���,QSXW�7���LQSXW�

3���2XWSXW�3RUW

3���2XWSXW�3RUW

5HVHUYHG�

3���2XWSXW�7��� 7���RXWSXW�

3� )&��+

'� '� '� '� '� '� '� '�

3RUW���,QSXW
����/RJLF�/HYHO��
����/RJLF�/HYHO��

3RUW���&RPSDUDWRU�,QSX
�����*1'�WKUX�9�
�����9��WKUX�9�
�����9��WKUX�9

&&
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

'7&�&21752/�5(*,67(5�',$*5$06��&RQWLQXHG�
3:0�5HJLVWHUV

)LJXUH ��� 3:0���8SSHU�9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0���/RZHU�9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0���9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0���9DOXH
�:ULWH�2QO\�

3:0��833(5 )&��+

'� '� '� '� '� '� '� '�

3:0��+LJK�%\WH

5HVHUYHG��PXVW�EH���

3:0��/2:(5 )&��+

'� '� '� '� '� '� '� '�

3:0��/RZ�%\WH

3:0��9$/ )&��+

'� '� '� '� '� '� '� '�

3:0��9DOXH

5HVHUYHG��PXVW�EH���

3:0��9$/ )&��+

'� '� '� '� '� '� '� '�

3:0��9DOXH

5HVHUYHG��PXVW�EH���

)LJXUH ��� 3:0���9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0���9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0����9DOXH
�:ULWH�2QO\�

)LJXUH ��� 3:0����9DOXH
�:ULWH�2QO\�

3:0��9$/ )&�$+

'� '� '� '� '� '� '� '�

3:0��9 DOXH

5HVHUYHG��PXVW�EH���

3:0��9$/ )&�%+

'� '� '� '� '� '� '� '�

3:0��9 DOXH

3:0���9$/ )&�&+

'� '� '� '� '� '� '� '�

3:0���9DOXH

3:0���9$/ )&�'+

'� '� '� '� '� '� '� '�

3:0���9DOXH
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� 3:0�0RGH�5HJLVWHU
�:ULWH�2QO\�

3:0�02'( )&��+

5HVHUYHG��PXVW�EH��

0RGH�&RQWURO
�����3:0
�����2XWSXW�3RUW

'� '� '� '� '� '� '� '�

)LJXUH ��� 3:0�3RUW�2XWSXW�5HJLVWHU
�:ULWH�2QO\�

3:0�287 )&��+

'� '� '� '� '� '� '� '�

5HVHUYHG��PXVW�EH���

2XWSXW�&RQWURO
��� �/RJLF�/HYHO��
��� �/RJLF�/HYHO��
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*
=��5(*,67(5�',$*5$06

)LJXUH ��� 26'�&RQWURO�5HJLVWHU
�:ULWH�2QO\�

)LJXUH ��� 26'�9HUWLFDO�3RVLWLRQ�5HJLVWHU
�:ULWH�2QO\�

)LJXUH ��� 26'�+RUL]RQWDO�3RVLWLRQ�5HJLVWHU
�:ULWH�2QO\�

26'&�&175/ )&��+

'� '� '� '� '� '� '� '�

5HWUDFH�%ODQNLQJ

+LJK�5HVROXWLRQ�
0XVW�EH��
;�+/

5HVHUYHG��PXVW�EH���

3L[HO�6L]H
�����[��
�����[��
�����[��
�����[��

6\QF�3RODULW\
����3RVLWLYH
����1HJDWLYH

9(57�326 )&��+

'� '� '� '� '� '� '� '�

9HUWLFDO�3RVLWLRQ�&RQWURO
��[���+RUL]RQWDO�/LQHV

5HVHUYHG��PXVW�EH���

+25�326 )&��+

'� '� '� '� '� '� '� '�

+RUL]RQWDO�3RVLWLRQ�&RQWURO
[���'27�&ORFNV

5HVHUYHG��PXVW�EH���

)LJXUH ��� 26'�'LVSOD\�$WWULEXWH�5HJLVWHU
�:ULWH�2QO\�

)LJXUH ��� 26'�5RZ�6SDFH�5HJLVWHU
�:ULWH�2QO\�

',63�$775 )&��+

'� '� '� '� '� '� '� '�

5*%�3RODULW\
������3RVLWLYH
������1HJDWLYH

%OXH�%DFNJURXQG

*UHHQ�%DFNJURXQG

5HG�%DFNJURXQG

)ULQJH�2Q�2II
�������2II
������2Q

%DFNJURXQG�2Q�2II
�������2II
������2Q

'LVSOD\�2Q�2II
������2II
������2Q

5HVHUYHG��PXVW�EH���

52:�63$&( )&��+

'� '� '� '� '� '� '� '�

,QWHU�5RZ�6SDFH

)DGH�2Q�2II
������2II
������2Q

)DGH�'LUHFWLRQ
������)DGH�$IWHU
������)DGH�%HIRUH

5HVHUYHG��PXVW�EH���
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� 26'�)DGH�3RVLWLRQ�5HJLVWHU
�:ULWH�2QO\�

)LJXUH ��� 26'�%DU�&RQWURO�5HJLVWHU
�:ULWH�2QO\�

)LJXUH ��� 26'�%DU�3RVLWLRQ�5HJLVWHU
�:ULWH�2QO\�

)$'(�326 )&��+

'� '� '� '� '� '� '� '�

9HUWLFDO�,QGH[

5HVHUYHG��PXVW�EH���

5RZ�$GGUHVV

%$5�&175/ )&��+

5HG�%DU�&RORU

*UHHQ�%DU�&RORU

%OXH�%DU�&RORU

%DU�&RORU�(QDEOH

5HVHUYHG��PXVW�EH���

'� '� '� '� '� '� '� '�

%$5�326 )&��+

'� '� '� '� '� '� '� '�

%DU�&ROXPQ�3RVLWLRQ

5HVHUYHG��PXVW�EH���

)LJXUH ��� 7LPHU�0RGH�5HJLVWHU
�)�+��5HDG�:ULWH�

)LJXUH ��� 52:B$775�5HJLVWHU
�:ULWH�2QO\�

5����705� )�+

'� '� '� '� '� '� '� '�

����1R�)XQFWLRQ
����/RDG�7�

���'LVDEOH�7��&RXQW�
���(QDEOH�7��&RXQW�

����1R�)XQFWLRQ
����/RDG�7�

����'LVDEOH�7��&RXQW�
����(QDEOH�7��&RXQW�

7,1�0RGHV
���([WHUQDO�&ORFN�,QSX
���*DWH�,QSXW
���7ULJJHU�,QSXW
�������1RQ�UHWULJJHUDEOH�
���7ULJJHU�,QSXW
�������5HWULJJHUDEOH�

72XW�0RGHV
���1RW�8VHG
���7��2XW�
���7��2XW�
���,QWHUQDO�&ORFN�2XW

52:B$775�

'� '� '� '� '� '� '� '�

5RZ�%DFNJURXQG�&RORU
5HG

*UHHQ

%OXH

5RZ�%DFNJURXQG�2Q�2I
�����2II
�����2Q

&KDUDFWHU�&RORU
5HG

*UHHQ

%OXH

5HVHUYHG��PXVW�EH���

)'��+�)'��+�)'��+�
)'��+�)'��+�)'$�+
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*

=��5(*,67(5�',$*5$06��&RQWLQXHG�
)LJXUH ��� &RXQWHU�7LPHU���5HJLVWHU
�)�+��5HDG�:ULWH�

)LJXUH ��� 3UHVFDOHU���5HJLVWHU
�)�+��:ULWH�2QO\�

)LJXUH ��� &RXQWHU�7LPHU���5HJLVWHU
�)�+��5HDG�:ULWH�

5����7� )�+

'� '� '� '� '� '� '� '�

7��,QLWLDO�9DOXH
�:KHQ�:ULWWHQ�
�5DQJH��������'HFLPD
������+H[�
7��&XUUHQW�9DOXH
�:KHQ�5HDG�

5����35(� )�+

'� '� '� '� '� '� '� '�

&RXQW�0RGH
���7��6LQJOH�3DVV

���7��0RGXOR�1

&ORFN�6RXUFH
���7��,QWHUQDO
���7��([WHUQDO�7LPLQJ�,QSX
����7,1��0RGH

3UHVFDOHU�0RGXOR
��5DQJH�������'HFLPDO
��������+H[�


'HIDXOW�$IWHU�5HVHW

5����7� )�+

'� '� '� '� '� '� '� '�

7��,QLWLDO�9DOXH
�:KHQ�:ULWWHQ�
�5DQJH��������'HFLPDO
������+H[�
7��&XUUHQW�9DOXH
�:KHQ�5HDG�

)LJXUH ��� 3UHVFDOHU���5HJLVWHU
�)�+��:ULWH�2QO\�

)LJXUH ��� 3RUW���0RGH�5HJLVWHU
�)�+��:ULWH�2QO\�

)LJXUH ��� 3RUW���0RGH�5HJLVWHU
�)�+��:ULWH�2QO\�

5����35(� )�+

'� '� '� '� '� '� '� '�

&RXQW�0RGH
���7��6LQJOH�3DVV

���7��0RGXOR�1

5HVHUYHG��PXVW�EH���

3UHVFDOHU�0RGXOR
��5DQJH�������'HFLPDO
��������+H[�


'HIDXOW�$IWHU�5HVHW

5����3�0 )�+

'� '� '� '� '� '� '� '�

3�����3���,�2�'HILQLWLRQ
�����'HILQHV�%LW�DV�2XWSXW
�����'HILQHV�%LW�DV�,QSXW

R247 P3M F7H

D7 D6 D5 D4 D3 D2 D1 D0

0 -  Port 2 Open-Drain
1 -  Port 2 Push-Pull

Reserved (must be 0)

0   P32 - Input 
     P35 - Output (must be 0)

00  P33 - Input
      P34 - Output (must be 0)
11  Reserved

0 P31 - Input (TIN)
   P36 - Output (TOUT)

0 P30 - Input

Reserved (must be 0)
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
)LJXUH ��� ,QWHUUXSW�3ULRULW\�5HJLVWHU
�)�+��:ULWH�2QO\�

)LJXUH ��� ,QWHUUXSW�5HTXHVW�5HJLVWHU
�)$+��5HDG�:ULWH�

)LJXUH ��� ,QWHUUXSW�0DVN�5HJLVWHU
�)%+��5HDG�:ULWH�

5����,35 )�+

'� '� '� '� '� '� '� '�

,QWHUUXSW�*URXS�3ULRULW\
������5HVHUYHG
�������&�!�$�!�%
�������$�!�%�!�&
�������$��!�&�!�%
�������%�!�&�!�$
�������&�!�%�!�$�
�������%�!�$�!�&
�������5HVHUYHG

,54���,54��3ULRULW\��*URXS�&�
�����,54��!�,54�
�����,54��!�,54�

,54���,54��3ULRULW\��*URXS�%�
�����,54��!�,54�
�����,54��!�,54�

,54���,54��3ULRULW\��*URXS� $�
�����,54��!�,54�
�����,54��!�,54�

5HVHUYHG��PXVW�EH���

5����,54 )$+

'� '� '� '� '� '� '� '�

,54���6RIWZDUH�RQO\
,54����96<1&
,54����3���,QSXW
,54����3���,QSXW
,54����7�
,54����7�

5HVHUYHG��PXVW�EH���

5HVHW�&RQGLWLRQ� ���+

5����,05 )%+

'� '� '� '� '� '� '� '�

����(QDEOHV�,54����,54�
�'����,54��

5HVHUYHG��PXVW�EH���

����(QDEOHV�,QWHUUXSWV
�
��'LVDEOH�,QWHUUXSWV


'HIDXOW�$IWHU�5HVHW

)LJXUH ��� )ODJ�5HJLVWHU
�)&+��5HDG�:ULWH�

)LJXUH ��� 5HJLVWHU�3RLQWHU
�)'+��5HDG�:ULWH�

)LJXUH ��� *HQHUDO�3XUSRVH
�)(+��5HDG�:ULWH�

)LJXUH ��� 6WDFN�3RLQWHU
�))+��5HDG�:ULWH�

5����)/$*6 )&+

'� '� '� '� '� '� '� '�

8VHU�)ODJ�)�

8VHU�)ODJ�)�

+DOI�&DUU\�)ODJ

'HFLPDO�$GMXVW�)ODJ�

2YHUIORZ�)ODJ

6LJQ�)ODJ

=HUR�)ODJ

&DUU\�)ODJ

5����53 )'+

'� '� '� '� '� '� '� '�

5HVHUYHG��PXVW�EH���

5HJLVWHU�3RLQWHU

5HVHW�&RQGLWLRQ� ���+

5����*3 )(+

'� '� '� '� '� '� '� '�

�� �/HYHO��
�� �/HYHO��

5HVHW�&RQGLWLRQ� �8QGHILQHG

5����63/ ))+

'� '� '� '� '� '� '� '�

6WDFN�3RLQWHU�8SSHU
%\WH��63��63��
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*
3$&.$*(�,1)250$7,21

)LJXUH ��� ���3LQ�',3�3DFNDJH�'LDJUDP
�� '6�������79;����



=�������������
=L/2* ���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU
25'(5,1*�,1)250$7,21

)RU�IDVW�UHVXOWV��FRQWDFW�\RXU�ORFDO�=L/2*�VDOHV�RIILFH�IRU
DVVLVWDQFH�LQ�RUGHULQJ�WKH�SDUW�GHVLUHG�

&2'(

��0+]����3LQ�',3

=����� =�����36&5;;;;;
=����� =�����36&5;;;;;
=����� =�����36&5;;;;;

3DFNDJH 3� �3ODVWLF�',3
7HPSHUDWXUH 6� ���&�WR�����&
6SHHG ��� ���0+]
(QYLURQPHQWDO &� �3ODVWLF�6WDQGDUG

([DPSOH�
=���������������3���6���&���5;;;;�������������LV�D����������0+]��',3���&�WR����&��3ODVWLF�6WDQGDUG�)ORZ

(QYLURQPHQWDO�)ORZ
520�&RGH�1XPEHU

7HPSHUDWXUH
3DFNDJH
6SHHG
3URGXFW�1XPEHU
=L/2*�3UHIL[
'6�������79;���� ��



=�������������
���3LQ�/RZ�&RVW�'LJLWDO�7HOHYLVLRQ�&RQWUROOHU =L/2*
3UH�&KDUDFWHUL]DWLRQ�3URGXFW��
7KH�SURGXFW�UHSUHVHQWHG�E\�WKLV�GDWD�VKHHW�LV�QHZO\�LQWURGXFHG
DQG�=L/2*�KDV�QRW� FRPSOHWHG� WKH� IXOO� FKDUDFWHUL]DWLRQ�RI� WKH
SURGXFW�� 7KH� GDWD� VKHHW� VWDWHV�ZKDW�=L/2*�NQRZV� DERXW� WKLV
SURGXFW�DW�WKLV�WLPH��EXW�DGGLWLRQDO�IHDWXUHV�RU�QRQ�FRQIRUPDQFH

ZLWK� VRPH� DVSHFWV� RI� WKH� GDWD� VKHHW�PD\� EH� IRXQG�� HLWKHU� E\
=L/2*�RU�LWV�FXVWRPHUV�LQ�WKH�FRXUVH�RI�IXUWKHU�DSSOLFDWLRQ�DQG
FKDUDFWHUL]DWLRQ�ZRUN��,Q�DGGLWLRQ��=L/2*�FDXWLRQV�WKDW�GHOLYHU\
PD\�EH�XQFHUWDLQ�DW�WLPHV��GXH�WR�VWDUW�XS�\LHOG�LVVXHV�

�� ����� E\� =L/2*�� ,QF�� $OO� ULJKWV� UHVHUYHG�� 1R� SDUW� RI� WKLV
GRFXPHQW�PD\�EH�FRSLHG�RU�UHSURGXFHG�LQ�DQ\�IRUP�RU�E\�DQ\
PHDQV�ZLWKRXW� WKH� SULRU� ZULWWHQ� FRQVHQW� RI� =L/2*�� ,QF�� 7KH
LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�
'HYLFHV�VROG�E\�=L/2*��,QF��DUH�FRYHUHG�E\�ZDUUDQW\�DQG�SDWHQW
LQGHPQLILFDWLRQ�SURYLVLRQV�DSSHDULQJ�LQ�=L/2*��,QF��7HUPV�DQG
&RQGLWLRQV�RI�6DOH�RQO\��

=,/2*�� ,1&�� 0$.(6� 12� :$55$17<�� (;35(66�
67$78725<�� ,03/,('� 25� %<� '(6&5,37,21�
5(*$5',1*�7+(� ,1)250$7,21�6(7�)257+�+(5(,1
25� 5(*$5',1*� 7+(� )5(('20� 2)� 7+(� '(6&5,%('
'(9,&(6� )520� ,17(//(&78$/� 3523(57<
,1)5,1*(0(17��=,/2*�� ,1&��0$.(6�12�:$55$17<
2)� 0(5&+$17$%,/,7<� 25� ),71(66� )25� $1<
385326(�

=L/2*�� ,QF�� VKDOO� QRW� EH� UHVSRQVLEOH� IRU� DQ\� HUURUV� WKDW�PD\
DSSHDU�LQ�WKLV�GRFXPHQW��=L/2*��,QF��PDNHV�QR�FRPPLWPHQW�WR

XSGDWH� RU� NHHS� FXUUHQW� WKH� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKLV
GRFXPHQW�

=L/2*¶V� SURGXFWV� DUH� QRW� DXWKRUL]HG� IRU� XVH� DV� FULWLFDO
FRPSRQHQWV�LQ�OLIH�VXSSRUW�GHYLFHV�RU�V\VWHPV�XQOHVV�D�VSHFLILF
ZULWWHQ�DJUHHPHQW�SHUWDLQLQJ� WR� VXFK� LQWHQGHG�XVH� LV�H[HFXWHG
EHWZHHQ� WKH� FXVWRPHU� DQG� =L/2*� SULRU� WR� XVH�� /LIH� VXSSRUW
GHYLFHV� RU� V\VWHPV� DUH� WKRVH�ZKLFK� DUH� LQWHQGHG� IRU� VXUJLFDO
LPSODQWDWLRQ�LQWR�WKH�ERG\��RU�ZKLFK�VXVWDLQV�OLIH�ZKRVH�IDLOXUH
WR�SHUIRUP��ZKHQ�SURSHUO\�XVHG�LQ�DFFRUGDQFH�ZLWK�LQVWUXFWLRQV
IRU�XVH�SURYLGHG�LQ�WKH�ODEHOLQJ��FDQ�EH�UHDVRQDEO\�H[SHFWHG�WR
UHVXOW�LQ�VLJQLILFDQW�LQMXU\�WR�WKH�XVHU�

=L/2*��,QF��
����(DVW�+DPLOWRQ�$YHQXH��6XLWH����
&DPSEHOO��&$������
7HOHSKRQH���������������
)$;�������������
,QWHUQHW��KWWS���ZZZ�]LORJ�FRP
�� '6�������79;����
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