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)LJXUH �� 7LPLQJ
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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$&�&+$5$&7(5,67,&6��&RQWLQXHG�
7DEOH �� $GGLWLRQDO�7LPLQJ

7$� ���&�WR�����&�
����0+] 6WRS�0RGH�

5HFRYHU\
�'���'��1R 6\P 3DUDPHWHU 9&& 0LQ 0D[ 8QLWV 1RWHV

� 7S& ,QSXW�&ORFN�3HULRG ���9 ��� '& QV �
���9 ��� '& QV �

� 7U&�7I& &ORFN�,QSXW�5LVH�
DQG�)DOO�7LPHV

���9 �� QV �
���9 �� QV �

� 7Z& ,QSXW�&ORFN�:LGWK ���9 �� QV �
���9 �� QV �

� 7Z7LQ/ 7LPHU�,QSXW�
/RZ�:LGWK

���9 ��� QV �
���9 �� QV �

� 7Z7LQ+ 7LPHU�,QSXW�+LJK�
:LGWK

���9 �7S& �
���9 �7S& �

� 7S7LQ 7LPHU�,QSXW�3HULRG ���9 �7S& �
���9 �7S& �

� 7U7LQ�7I7LQ 7LPHU�,QSXW�5LVH�
DQG�)DOO�7LPHUV�

���9 ��� QV �
���9 ��� QV �

�$ 7Z,/ ,QWHUUXSW�5HTXHVW�
/RZ�7LPH

���9 ��� QV ���
���9 �� QV ���

�% 7Z,/ ,QWHUUXSW�5HTXHVW�
/RZ�7LPH

���9 �7S& ���
���9 �7S& ���

� 7Z,+ ,QWHUUXSW�5HTXHVW�
,QSXW�+LJK�7LPH

���9 �7S& ���
���9 �7S& ���

�� 7ZVP 6WRS�0RGH�
5HFRYHU\�:LGWK�
6SHF

���9 �� QV
���9 �� QV

�� 7RVW 2VFLOODWRU�
6WDUW�8S�7LPH

���9 �7S& �
���9 �7S& �

�� 7ZGW :DWFK�'RJ�7LPHU
'HOD\�7LPH�

���9 �� PV � ����
���9 � PV �
���9 �� PV � ����
���9 �� PV �
���9 �� PV � ����
���9 �� PV �
���9 ��� PV � ����
���9 �� PV �

1RWHV�
�� 7LPLQJ�5HIHUHQFH�XVHV�����9&&�IRU�D�ORJLF���DQG�����9&&�IRU�D�ORJLF���
�� ,QWHUUXSW�UHTXHVW�WKURXJK�3RUW����3���3����
�� ,QWHUUXSW�UHTXHVW�WKURXJK�3RUW����3����
�� 605�±�'�� ���
�� )RU�LQWHUQDO�5&�RVFLOODWRU�
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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3,1�)81&7,216

(3520�3URJUDPPLQJ�0RGH

'�±'��'DWD�%XV��7KH�GDWD�FDQ�EH�UHDG�IURP�RU�ZULWWHQ�WR
H[WHUQDO�PHPRU\�WKURXJK�WKH�GDWD�EXV�

9&&�3RZHU�6XSSO\��7KLV�SLQ�PXVW�VXSSO\��9�GXULQJ�WKH
(3520�UHDG�PRGH�DQG��9�GXULQJ�RWKHU�PRGHV�

&(�&KLS�(QDEOH��$FWLYH�/RZ����7KLV�SLQ�LV�DFWLYH�GXULQJ
(3520�UHDG�PRGH��SURJUDP�PRGH��DQG�SURJUDP�YHULI\
PRGH�

2(�2XWSXW�(QDEOH��$FWLYH�/RZ���7KLV�SLQ�GULYHV�WKH�GL�
UHFWLRQ�RI�WKH�'DWD�%XV��:KHQ�WKLV�SLQ�LV�/RZ��WKH�GDWD�EXV
LV�RXWSXW��ZKHQ�+LJK��WKH�GDWD�EXV�LV�LQSXW�

(30�(3520�3URJUDP�0RGH��7KLV�SLQ�FRQWUROV�WKH�GLI�
IHUHQW�(3520�SURJUDP�PRGHV�E\�DSSO\LQJ�GLIIHUHQW�YROW�
DJHV�

933�3URJUDP�9ROWDJH��7KLV�SLQ�VXSSOLHV�WKH�SURJUDP�YROW�
DJH�

3*0�3URJUDP�0RGH��$FWLYH�/RZ���:KHQ�WKLV�SLQ�LV�ORZ�
WKH�GDWD�LV�SURJUDPPHG�WR�WKH�(3520�WKURXJK�WKH�GDWD�EXV�

&/5�&OHDU��$FWLYH�+LJK���7KLV�SLQ�UHVHWV�WKH�LQWHUQDO�DG�
GUHVV�FRXQWHU�DW�WKH�KLJK�OHYHO�

&/.�$GGUHVV�&ORFN��7KLV�SLQ�LV�D�FORFN�LQSXW��7KH�LQWHUQDO
DGGUHVV�FRXQWHU�LQFUHDVHV�E\�RQH�IRU�HDFK�FORFN�F\FOH�

6WDQGDUG�0RGH

;7$/��&U\VWDO����7LPH�%DVHG�,QSXW���7KLV�SLQ�FRQQHFWV
D�SDUDOOHO�UHVRQDQW�FU\VWDO��FHUDPLF�UHVRQDWRU��/&��RU�5&
QHWZRUN�WR�WKH�RQ�FKLS�RVFLOODWRU�LQSXW��$Q�H[WHUQDO�VLQJOH�
SKDVH�FORFN�WR�WKH�RQ�FKLS�RVFLOODWRU�LQSXW�LV�DOVR�DQ�RSWLRQ�

;7$/��&U\VWDO����7LPH�%DVHG�2XWSXW���7KLV � SLQ� FRQ�
QHFWV�D�SDUDOOHO�UHVRQDQW�FU\VWDO��FHUDPLF�UHVRQDQW��/&��RU
5&�QHWZRUN�WR�WKH�RQ�FKLS�RVFLOODWRU�RXWSXW�

3RUW����3��±3�����3RUW���LV�DQ���ELW��ELGLUHFWLRQDO��&026�
FRPSDWLEOH�SRUW��7KHVH�HLJKW�,�2�OLQHV�DUH�FRQILJXUHG�XQGHU
VRIWZDUH�FRQWURO�DV�D�QLEEOH�,�2�SRUW��7KH�RXWSXW�GULYHUV�DUH
SXVK�SXOO�RU�RSHQ�GUDLQ�FRQWUROOHG�E\�ELW�'��LQ�WKH�3&21
UHJLVWHU�

,I�RQH�RU�ERWK�QLEEOHV�DUH�UHTXLUHG�IRU�,�2�RSHUDWLRQ��WKH\
PXVW�EH�FRQILJXUHG�E\�ZULWLQJ�WR�WKH�3RUW���PRGH�UHJLVWHU�
$IWHU�D�KDUGZDUH�UHVHW��3RUW���LV�FRQILJXUHG�DV�DQ�LQSXW�SRUW�

$�(3520�RSWLRQ�LV�DYDLODEOH�WR�SURJUDP�����9''�&026
WULS�LQSXWV�RQ�3���3����7KLV�RSWLRQ�DOORZV�GLUHFW�LQWHUIDFH
WR�PRXVH�WUDFNEDOO�,5�VHQVRUV�

$Q�RSWLRQDO���������.Ω�SXOO�XS�WUDQVLVWRU�LV�DYDLODEOH�DV
D�PDVN�RSWLRQ�RQ�DOO�3RUW���ELWV�ZLWK�QLEEOH�VHOHFW�

1RWH� ,QWHUQDO�SXOO�XSV�DUH�GLVDEOHG�RQ�DQ\�JLYHQ�SLQ�RU�JURXS
RI�SRUW�SLQV�ZKHQ�SURJUDPPHG�LQWR�RXWSXW�PRGH�
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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3,1�)81&7,216��&RQWLQXHG�
)LJXUH �� 3RUW���&RQILJXUDWLRQ
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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3RUW����3��±3�����3RUW���LV�DQ���ELW��ELGLUHFWLRQDO��&026�
FRPSDWLEOH�,�2�SRUW��7KHVH�HLJKW�,�2�OLQHV�FDQ�EH�LQGHSHQ�
GHQWO\�FRQILJXUHG�XQGHU�VRIWZDUH�FRQWURO�DV�LQSXWV�RU�RXW�
SXWV��3RUW���LV�DOZD\V�DYDLODEOH�IRU�,�2�RSHUDWLRQ��$�PDVN
RSWLRQ�LV�DYDLODEOH�WR�FRQQHFW�HLJKW�����.Ω��������SXOO�
XS�WUDQVLVWRUV�RQ�WKLV�SRUW��%LWV�SURJUDPPHG�DV�RXWSXWV�DUH

JOREDOO\�SURJUDPPHG�DV�HLWKHU�SXVK�SXOO�RU�RSHQ�GUDLQ��7KH
325�UHVHWV�ZLWK�WKH�HLJKW�ELWV�RI�3RUW���FRQILJXUHG�DV�LQSXWV�

3RUW���DOVR�KDV�DQ���ELW�LQSXW�25�DQG�$1'�JDWH��ZKLFK�FDQ
EH�XVHG�WR�ZDNH�XS�WKH�SDUW��3���FDQ�EH�SURJUDPPHG�WR�DF�
FHVV�WKH�HGJH�GHWHFWLRQ�FLUFXLWU\�LQ�GHPRGXODWLRQ�PRGH�

)LJXUH �� 3RUW���&RQILJXUDWLRQ
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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3,1�)81&7,216��&RQWLQXHG�
3RUW����3��±3�����3RUW���LV�D���ELW��&026�FRPSDWLEOH
IL[HG�,�2�SRUW��3RUW���FRQVLVWV�RI�WKUHH�IL[HG�LQSXW��3��±3���
DQG�IRXU�IL[HG�RXWSXW��3��±3����SRUWV��DQG�HDFK�FDQ�EH�FRQ�
ILJXUHG�XQGHU�VRIWZDUH�FRQWURO�IRU�LQWHUUXSW��DQG�RXWSXW
IURP�WKH�FRXQWHU�WLPHUV��3����3����DQG�3���DUH�VWDQGDUG
&026�LQSXWV��3����3����3���DQG�3���DUH�SXVK�SXOO�RXWSXWV�

7ZR�RQ�ERDUG�FRPSDUDWRUV�SURFHVV�DQDORJ�VLJQDOV�RQ�3��
DQG�3����ZLWK�UHIHUHQFH�WR�WKH�YROWDJH�RQ�3UHI��DQG�3���
7KH�DQDORJ�IXQFWLRQ�LV�HQDEOHG�E\�SURJUDPPLQJ�WKH�3RUW��
0RGH�5HJLVWHU��ELW�����3���DQG�3���DUH�SURJUDPPDEOH�DV
ULVLQJ��IDOOLQJ��RU�ERWK�HGJH�WULJJHUHG�LQWHUUXSWV��,54�UHJ�
LVWHU�ELWV���DQG�����3UHI��DQG�3���DUH�WKH�FRPSDUDWRU�UHIHU�
HQFH�YROWDJH�LQSXWV��$FFHVV�WR�WKH�&RXQWHU�7LPHU�HGJH�GH�
WHFWLRQ�FLUFXLW�LV�WKURXJK�3���RU�3����VHH�&75��GHVFULSWLRQ��
2WKHU�HGJH�GHWHFW�DQG�,54�PRGHV�DUH�GHVFULEHG�LQ�7DEOH����

3RUW���DOVR�SURYLGHV�RXWSXW�IRU�HDFK�RI�WKH�FRXQWHU�WLPHUV
DQG�WKH�$1'�25�/RJLF��&RQWURO�LV�SHUIRUPHG�E\�SURJUDP�
PLQJ�ELWV�'��'��RI�&75���ELW���RI�&75��DQG�ELW���RI�&75��

&RPSDUDWRU�,QSXWV��,Q�$QDORJ�0RGH��3���DQG�3���KDYH
D�FRPSDUDWRU�IURQW�HQG��7KH�FRPSDUDWRU�UHIHUHQFH�LV�VXS�
SOLHG�WR�3���DQG�3UHI���,Q�WKLV�PRGH��WKH�3���LQWHUQDO�GDWD
ODWFK�DQG�LWV�FRUUHVSRQGLQJ�,54��LV�GLYHUWHG�WR�WKH�605
VRXUFHV��H[FOXGLQJ�3����3����DQG�3����DV�LQGLFDWHG�LQ�)LJ�
XUH�����,Q�GLJLWDO�PRGH��3���LV�XVHG�DV�'��RI�WKH�3RUW���LQSXW
UHJLVWHU��ZKLFK�WKHQ�JHQHUDWHV�,54��

1RWH� &RPSDUDWRUV�DUH�SRZHUHG�GRZQ�E\�HQWHULQJ�6723
0RGH��)RU�3��±3���WR�EH�XVHG�LQ�D�6WRS�0RGH�5HFRYHU\
VRXUFH��WKHVH�LQSXWV�PXVW�EH�SODFHG�LQWR�GLJLWDO�PRGH�

&RPSDUDWRU�2XWSXWV��7KHVH�RXWSXWV�PD\�EH�SURJUDPPHG
WR�EH�RXWSXWWHG�RQ�3���DQG�3���WKURXJK�WKH�3&21�UHJLVWHU�

7DEOH �� 3LQ�$VVLJQPHQWV

3LQ ,�2 &�7 &RPS� ,QW�

3UHI� 5)�
3�� ,1 ,1 $1� ,54�
3�� ,1 $1� ,54�
3�� ,1 5)� ,54�
3�� 287 7� $2�
3�� 287 7��
3�� 287 7����
3�� 287 $2�
3�� ,�2 ,1
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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)LJXUH ��� 3RUW���&RQILJXUDWLRQ

3RUW����,�2��
=��(��
0&8

3UHI�

3��

3��

3��

3��

3��

3��

3��

'�

5���� �3�0

3����$1��

3����$1��

3����5()��

)URP�6WRS�0RGH
5HFRYHU\�6RXUFH�RI�605

�� � $QDORJ
�� �'LJLWDO

,54���3���'DWD�/DWFK

,54���3���'DWD�/DWFK

,54���3���'DWD�/DWFK

',*�

$1�

�

�

�

�

3UHI

&RPS�

&RPS�
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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3,1�)81&7,216��&RQWLQXHG�
)LJXUH ��� 3RUW���&RXQWHU�7LPHU�2XWSXW�&RQILJXUDWLRQ
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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)81&7,21$/�'(6&5,37,21

7KH�=��(���LQFRUSRUDWHV�VSHFLDO�IXQFWLRQV�WR�HQKDQFH�WKH
=�
V�IXQFWLRQDOLW\�LQ�FRQVXPHU�DQG�EDWWHU\�RSHUDWHG�DSSOL�
FDWLRQV�

3URJUDP�0HPRU\��7KH�=��(���IDPLO\�DGGUHVVHV����.%�RI
LQWHUQDO�SURJUDP�PHPRU\��7KH�ILUVW�WZHOYH�E\WHV�DUH�UH�
VHUYHG�IRU�LQWHUUXSW�YHFWRUV��7KHVH�ORFDWLRQV�FRQWDLQ�WKH�ILYH
���ELW�YHFWRUV��ZKLFK�FRUUHVSRQG�WR�WKH�ILYH�DYDLODEOH�LQ�
WHUUXSWV�

5$0��7KH�=��(���GHYLFH�KDV�����E\WHV�RI�5$0�ZKLFK
PDNH�XS�WKH�5HJLVWHU�ILOH��

([SDQGHG�5HJLVWHU�)LOH��7KH�UHJLVWHU�ILOH�KDV�EHHQ�H[�
SDQGHG�WR�DOORZ�IRU�DGGLWLRQDO�V\VWHP�FRQWURO�UHJLVWHUV��DQG
IRU�PDSSLQJ�RI�DGGLWLRQDO�SHULSKHUDO�GHYLFHV�LQWR�WKH�UHJ�
LVWHU�DGGUHVV�DUHD��7KH�=��UHJLVWHU�DGGUHVV�VSDFH�5��WKURXJK
5���KDV�EHHQ�LPSOHPHQWHG�DV����EDQNV��ZLWK����UHJLVWHUV
SHU�EDQN��7KHVH�UHJLVWHU�JURXSV�DUH�NQRZQ�DV�WKH�(5)��([�
SDQGHG�5HJLVWHU�)LOH���%LWV�����RI�UHJLVWHU�53�VHOHFW�WKH

ZRUNLQJ�UHJLVWHU�JURXS��%LWV�����RI�UHJLVWHU�53�VHOHFW�WKH
H[SDQGHG�UHJLVWHU�ILOH�EDQN��

1RWH� $Q�H[SDQGHG�UHJLVWHU�EDQN�LV�DOVR�UHIHUUHG�WR�DV�DQ�H[�
SDQGHG�UHJLVWHU�JURXS��VHH�)LJXUH������

7KH�XSSHU�QLEEOH�RI�WKH�UHJLVWHU�SRLQWHU��)LJXUH�����VHOHFWV
ZKLFK�ZRUNLQJ�UHJLVWHU�JURXS��RI����E\WHV�LQ�WKH�UHJLVWHU�ILOH�
ZLOO�EH�DFFHVVHG�RXW�RI�WKH�SRVVLEOH������7KH�ORZHU�QLEEOH
VHOHFWV�WKH�H[SDQGHG�UHJLVWHU�ILOH�EDQN�DQG��LQ�WKH�FDVH�RI
WKH�=��(���IDPLO\��EDQNV����)��DQG�'�DUH�LPSOHPHQWHG��$
�K�LQ�WKH�ORZHU�QLEEOH�ZLOO�DOORZ�WKH�QRUPDO�UHJLVWHU�ILOH
�EDQN����WR�EH�DGGUHVVHG��EXW�DQ\�RWKHU�YDOXH�IURP��K�WR�)K
ZLOO�H[FKDQJH�WKH�ORZHU����UHJLVWHUV�WR�DQ�H[SDQGHG�UHJLVWHU
EDQN�

([DPSOH� =��(�����6HH�)LJXUH����

5����53� ���K
5�� �3RUW��
5�� �3RUW��
5�� �3RUW��
5�� �3RUW��

%XW�LI�

5����53� ��'K
5�� �&75/�
5�� �&75/�
5�� �&75/�
5�� �5HVHUYHG

7KH�FRXQWHU�WLPHUV�DUH�PDSSHG�LQWR�(5)�JURXS�'��$FFHVV
LV�HDVLO\�SHUIRUPHG�XVLQJ�WKH�IROORZLQJ�

([DPSOH�
/' 53����'K � 6HOHFW�(5)�'�IRU�DFFHVV
WR�EDQN�'��ZRUNLQJ�UHJLVWHU�JURXS���
/' 5����[[ � ORDG�&75/�
/' ����[[ � ORDG�&75/�
/' 5���� � &75/�→&75/�

/' 53����'K � 6HOHFW�(5)�'�IRU�DFFHVV
WR�EDQN�'��ZRUNLQJ�UHJLVWHU�JURXS���
/' 53����'K � 6HOHFW�H[SDQGHG�UHJLVWHU
EDQN�'�DQG�ZRUNLQJ�UHJLVWHU�JURXS���RI�EDQN���IRU
DFFHVV�
/' ��K��� � &75/�→UHJLVWHU���K
/' 5���� � &75/�→UHJLVWHU���K

)LJXUH ��� 3URJUDP�0HPRU\�0DS����.%�520�

��

��

�

�

�

�

�

�

�

�

�

�

/RFDWLRQ�RI
)LUVW�%\WH�RI
,QVWUXFWLRQ
([HFXWHG

$IWHU�5(6(7

,QWHUUXSW
9HFWRU

�/RZHU�%\WH�

,QWHUUXSW
9HFWRU

�8SSHU�%\WH�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

,54�

2Q�&KLS�
520

�����

5HVHW�6WDUW�$GGUHVV��

1RW�$FFHVVLEOH
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
)LJXUH ��� ([SDQGHG�5HJLVWHU�)LOH�$UFKLWHFWXUH
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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5HJLVWHU�)LOH��7KH�UHJLVWHU�ILOH��EDQN����FRQVLVWV�RI���,�2
SRUW�UHJLVWHUV������JHQHUDO�SXUSRVH�UHJLVWHUV��DQG����FRQWURO
DQG�VWDWXV�UHJLVWHUV��5�±5���5�±5�����DQG�5���±5�����UH�
VSHFWLYHO\���$GGLWLRQDOO\��WKHUH�DUH�WZR�H[SDQGHG�UHJLVWHUV
JURXSV�LQ�%DQNV�'�DQG�)��,QVWUXFWLRQV�FDQ�DFFHVV�UHJLVWHUV
GLUHFWO\�RU�LQGLUHFWO\�WKURXJK�DQ���ELW�DGGUHVV�ILHOG��WKHUHE\
DOORZLQJ�D�VKRUW����ELW�UHJLVWHU�DGGUHVV�WR�XVH�WKH�5HJLVWHU
3RLQWHU��)LJXUH������,Q�WKH���ELW�PRGH��WKH�UHJLVWHU�ILOH�LV�GL�
YLGHG�LQWR����ZRUNLQJ�UHJLVWHU�JURXSV��HDFK�RFFXS\LQJ���
FRQWLQXRXV�ORFDWLRQV��7KH�5HJLVWHU�3RLQWHU�DGGUHVVHV�WKH
VWDUWLQJ�ORFDWLRQ�RI�WKH�DFWLYH�ZRUNLQJ�UHJLVWHU�JURXS��

1RWH� :RUNLQJ�UHJLVWHU�JURXS�(�±()�FDQ�RQO\�EH�DFFHVVHG
WKURXJK�ZRUNLQJ� UHJLVWHUV�DQG� LQGLUHFW�DGGUHVVLQJ
PRGHV�

6WDFN��7KH�=��(���LQWHUQDO�UHJLVWHU�ILOH�LV�XVHG�IRU�WKH
VWDFN��$Q���ELW�6WDFN�3RLQWHU��5�����LV�XVHG�IRU�WKH�LQWHUQDO
VWDFN� WKDW� UHVLGHV� LQ� WKH� JHQHUDO�SXUSRVH� UHJLVWHUV
�5�±5������63+�LV�XVHG�DV�D�JHQHUDO�SXUSRVH�UHJLVWHU�RQO\
ZKHQ�XVLQJ�LQWHUQDO�VWDFNV�

1RWH� :KHQ�63+�LV�XVHG�DV�D�JHQHUDO�SXUSRVH�UHJLVWHU��DQG
3RUW���LV�LQ�DGGUHVV�PRGH��WKH�FRQWHQWV�RI�63+�ZLOO�EH
ORDGHG� LQWR�3RUW� ��ZKHQHYHU� WKH� LQWHUQDO� VWDFN� LV
DFFHVVHG�

)LJXUH ��� 5HJLVWHU�3RLQWHU

'� '� '� '� '� '� '� '�

([SDQGHG�5HJLVWHU�
)LOH�3RLQWHU

:RUNLQJ�5HJLVWHU�
3RLQWHU

5����53

'HIDXOW�6HWWLQJ� $IWHU�5HVHW� ����������

)LJXUH ��� 5HJLVWHU�3RLQWHU²'HWDLO

7KH�XSSHU�QLEEOH�RI�WKH�UHJLVWHU�ILOH�DGGUHVV
SURYLGHG�E\�WKH�UHJLVWHU�SRLQWHU�VSHFLILHV
WKH�DFWLYH�ZRUNLQJ�UHJLVWHU�JURXS

U� U� U� U� 5���

,�2�3RUWV

6SHFLILHG�:RUNLQJ
5HJLVWHU�*URXS

7KH�ORZHU�QLEEOH
RI�WKH�UHJLVWHU
ILOH�DGGUHVV
SURYLGHG�E\�WKH
LQVWUXFWLRQ�SRLQWV
WR�WKH�VSHFLILHG
UHJLVWHU

U� U� U� U�

5HJLVWHU�*URXS��

�)

5HJLVWHU�*URXS��

�)

�)

�)

�)

�)

�)

�)

��

��

��

��

��

��

��

��

5���WR�5��

5���WR�5��


5���WR��5��



�53� �����6HOHFWV�5HJLVWHU�*URXS����:RUNLQJ�5HJLVWHU���
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��



=��(��
,5�/RZ�9ROWDJH�273�0LFURFRQWUROOHUV =L/2*

)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
&RXQWHU�7LPHU�5HJLVWHU�'HVFULSWLRQ

5HJLVWHU�'HVFULSWLRQ

/9'��'����&��/RZ�9ROWDJH�'HWHFWLRQ�5HJLVWHU��

%LW���HQDEOHV�GLVDEOHV�WKH�/RZ�9ROWDJH�'HWHFWLRQ�&LUFXLW�
%LW���IODJV�LI�ORZ�YROWDJH�LV�GHWHFWHG��,QWHUUXSW���LV�WULJJHUHG
ZKHQ�WKH�IODJ�ELW�LV�VHW��JLYHQ�WKDW�,54��LV�QRW�PDVNHG�

+,��'���%��7KLV�UHJLVWHU�KROGV�WKH�FDSWXUHG�GDWD�IURP�WKH
RXWSXW�RI�WKH���ELW�&RXQWHU�7LPHU���7\SLFDOO\��WKLV�UHJLVWHU
LV�XVHG�WR�KROG�WKH�QXPEHU�RI�FRXQWV�ZKHQ�WKH�LQSXW�VLJQDO
LV���

/���'���$��7KLV�UHJLVWHU�KROGV�WKH�FDSWXUHG�GDWD�IURP�WKH
RXWSXW�RI�WKH���ELW�&RXQWHU�7LPHU���7\SLFDOO\��WKLV�UHJLVWHU
LV�XVHG�WR�KROG�WKH�QXPEHU�RI�FRXQWV�ZKHQ�WKH�LQSXW�VLJQDO
LV���

+,���'������7KLV�UHJLVWHU�KROGV�WKH�FDSWXUHG�GDWD�IURP�WKH
RXWSXW�RI�WKH����ELW�&RXQWHU�7LPHU����ZKLOH�DOVR�KROGLQJ
WKH�06�%\WH�RI�WKH�GDWD�

/����'������+ROGV�WKH�FDSWXUHG�GDWD�IURP�WKH�RXWSXW�RI�WKH
���ELW�&RXQWHU�7LPHU����ZKLOH�DOVR�KROGLQJ�WKH�/6�%\WH�RI
WKH�GDWD�

7&��+�'������&RXQWHU�7LPHU��06�%\WH�+ROG�5HJLVWHU�

7&��/�'������&RXQWHU�7LPHU��/6�%\WH�+ROG�5HJLVWHU�

7&�+�'������&RXQWHU�7LPHU��+LJK�+ROG�5HJLVWHU�

7&�/�'������&RXQWHU�7LPHU��/RZ�+ROG�5HJLVWHU�

7DEOH �� ([SDQGHG�5HJLVWHU�*URXS�'

�'���& /9'
�'���% +,�
�'���$ /2�
�'���� +,��
�'���� /2��
�'���� 7&��+
�'���� 7&��/
�'���� 7&�+
�'���� 7&�/
�'���� 5HVHUYHG
�'���� &75�
�'���� &75�
�'���� &75�

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

/9' 765432-- 5HVHUYHG
1R�(IIHFW

------1- 5 �
�


/9�IODJ�VHW
/9�IODJ�UHVHW

-------0 5�: �
�


(QDEOH�/9'
'LVDEOH�/9'

1RWH��

'HIDXOW�DIWHU�325�

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7�B&DSWXUHB+, 76543210 5
:

&DSWXUHG�'DWD
1R�(IIHFW

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7�B&DSWXUHB/� 76543210 5
:

&DSWXUHG�'DWD
1R�(IIHFW

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7��B&DSWXUHB+, 76543210 5
:

&DSWXUHG�'DWD
1R�(IIHFW

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7��B&DSWXUHB/2 76543210 5
:

&DSWXUHG�'DWD
1R�(IIHFW

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7��B'DWDB+, 76543210 5�: 'DWD

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7��B'DWDB/2 76543210 5�: 'DWD

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7�B/HYHOB+, 76543210 5�: 'DWD

)LHOG %LW�3RVLWLRQ 'HVFULSWLRQ

7�B/HYHOB/2 76543210 5�: 'DWD
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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&75���'����&RXQWHU�7LPHU��&RQWURO�5HJLVWHU�

&75��&RXQWHU�7LPHU��&RQWURO�5HJLVWHU�'HVFULSWLRQ

7��(QDEOH��7KLV�ILHOG�HQDEOHV�7��ZKHQ�VHW��ZULWWHQ��WR���

6LQJOH�0RGXOR�1��:KHQ�VHW�WR����PRGXOR�Q���WKH�FRXQWHU
UHORDGV�WKH�LQLWLDO�YDOXH�ZKHQ�WKH�WHUPLQDO�FRXQW�LV�UHDFKHG�
:KHQ�VHW�WR����VLQJOH�SDVV���WKH�FRXQWHU�VWRSV�ZKHQ�WKH�WHU�
PLQDO�FRXQW�LV�UHDFKHG�

7LPH�2XW��7KLV�ELW�LV�VHW�ZKHQ�7��WLPHV�RXW��WHUPLQDO�FRXQW
UHDFKHG���7R�UHVHW�WKLV�ELW��D���VKRXOG�EH�ZULWWHQ�WR�WKLV�OR�
FDWLRQ��

&DXWLRQ� :ULWLQJ�D���LV�WKH�RQO\�ZD\�WR�UHVHW�WKH�7HUPLQDO
&RXQW�VWDWXV�FRQGLWLRQ��7KHUHIRUH��FDUH�VKRXOG�EH
WDNHQ� WR�UHVHW�WKLV�ELW�SULRU�WR�XVLQJ�HQDEOLQJ� WKH
FRXQWHU�WLPHUV�

7KH�ILUVW�FORFN�RI�7��PD\�QRW�H[KLELW�FRPSOHWH�FORFN
ZLGWK�DQG�FDQ�RFFXU�DQ\WLPH�ZKHQ�HQDEOHG�

1RWH� &DUH�PXVW�EH�WDNHQ�ZKHQ�XWLOL]LQJ�WKH�25�RU�$1'�FRP�
PDQGV�WR�PDQLSXODWH�&75���ELW���DQG�&75���ELWV���DQG��

�'HPRGXODWLRQ�0RGH���7KHVH�LQVWUXFWLRQV�XVH�D�5HDG�
0RGLI\�:ULWH�VHTXHQFH�LQ�ZKLFK�WKH�FXUUHQW�VWDWXV�IURP
WKH�&75��DQG�&75��UHJLVWHUV�ZLOO�EH�25HG�RU�$1'HG
ZLWK�WKH�GHVLJQDWHG�YDOXH�DQG�WKHQ�ZULWWHQ�EDFN�LQWR�WKH
UHJLVWHUV��

([DPSOH� :KHQ�WKH�VWDWXV�RI�ELW���LV����D�WLPHU�UHVHW�FRQGLWLRQ
ZLOO�RFFXU�

7��&ORFN��7KLV�ELW�GHILQHV�WKH�IUHTXHQF\�RI�WKH�LQSXW�VLJQDO
WR�7���

&DSWXUHB,17B0DVN��6HW�WKLV�ELW�WR�DOORZ�DQ�LQWHUUXSW�ZKHQ
GDWD�LV�FDSWXUHG�LQWR�HLWKHU�/2��RU�+,��XSRQ�D�SRVLWLYH�RU
QHJDWLYH�HGJH�GHWHFWLRQ�LQ�GHPRGXODWLRQ�PRGH�

&RXQWHUB,17B0DVN��6HW�WKLV�ELW�WR�DOORZ�DQ�LQWHUUXSW�ZKHQ
7��KDV�D�WLPH�RXW�

3��B2XW��7KLV�ELW�GHILQHV�ZKHWKHU�3���LV�XVHG�DV�D�QRUPDO
RXWSXW�SLQ�RU�WKH�7��RXWSXW�

)LHOG %LW�3RVLWLRQ 9DOXH 'HVFULSWLRQ

7�B(QDEOH 7------- 5

:

�

�
�
�

&RXQWHU�'LVDEOHG
&RXQWHU�(QDEOHG
6WRS�&RXQWHU
(QDEOH�&RXQWHU

6LQJOH�0RGXOR�1 -6------- 5�: �
�

0RGXOR�1
6LQJOH�3DVV

7LPHB2XW --5------ 5

:

�
�
�
�

1R�&RXQWHU�7LPH�2XW
&RXQWHU�7LPH�2XW�
2FFXUUHG
1R�(IIHFW
5HVHW�)ODJ�WR��

7��B&ORFN ---43--- 5�:� ���
���
���
���

6&/.
6&/.��
6&/.��
6&/.��

&DSWXUHB,17B0$6. -----2-- 5�: �
��

'LVDEOH�'DWD�&DSWXUH�
,QW�
(QDEOH�'DWD�&DSWXUH�
,QW�

&RXQWHUB,17B0DVN ------1- 5�: �
�

'LVDEOH�7LPH�2XW�,QW�
(QDEOH�7LPH�2XW�,QW�

3��B2XW -------0 5�: ��

�

3���DV�3RUW�2XWSXW
7��2XWSXW�RQ�3��

1RWH��

,QGLFDWHV�WKH�YDOXH�XSRQ�3RZHU�2Q�5HVHW�
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
&75��'������7KLV�UHJLVWHU�FRQWUROV�WKH�IXQFWLRQV�LQ�FRP�
PRQ�ZLWK�WKH�7��DQG�7���

7DEOH �� &75��'�����5HJLVWHU�'HVFULSWLRQV

)LHOG %LW�3RVLWLRQ 9DOXH 'HVFULSWLRQ

0RGH 7------- 5�: �
 7UDQVPLW�0RGH
'HPRGXODWLRQ�0RGH

3��B2XW�'HPRGXODWRUB,QSXW -6------ 5�:
�

�

�
�

7UDQVPLW�0RGH
3RUW�2XWSXW
7��7���2XWSXW
'HPRGXODWLRQ�0RGH
3��
3��

7��7��B/RJLF�(GJH�B'HWHFW --54---- 5�:
��
��
��
��

��
��
��
��

7UDQVPLW�0RGH
$1'
25
125
1$1'
'HPRGXODWLRQ�0RGH
)DOOLQJ�(GJH
5LVLQJ�(GJH
%RWK�(GJHV
5HVHUYHG

7UDQVPLWB6XEPRGH�*OLWFKB)LOWHU ----32-- 5�:
��
��
��
��

��
��
��
��

7UDQVPLW�0RGH
1RUPDO�2SHUDWLRQ
3LQJ�3RQJ�0RGH
7��B2XW� ��
7��B2XW� ��
'HPRGXODWLRQ�0RGH
1R�)LOWHU
��6&/.�&\FOH
��6&/.�&\FOH
5HVHUYHG

,QLWLDOB7�B2XW�5LVLQJ�(GJH ------1-
5�:

5

:

�
�

�
�
�
�

7UDQVPLW�0RGH
7�B287�LV���,QLWLDOO\
7�B287�LV���,QLWLDOO\
'HPRGXODWLRQ�0RGH
1R�5LVLQJ�(GJH
5LVLQJ�(GJH�'HWHFWHG
1R�(IIHFW
5HVHW�)ODJ�WR��

,QLWLDOB7��B2XW�)DOOLQJB(GJH -------0
5�:

5

:

�
�

�
�
�
�

7UDQVPLW�0RGH
7��B287�LV���,QLWLDOO\
7��B287�LV���,QLWLDOO\
'HPRGXODWLRQ�0RGH
1R�)DOOLQJ�(GJH
)DOOLQJ�(GJH�'HWHFWHG
1R�(IIHFW
5HVHW�)ODJ�WR��

1RWH��

'HIDXOW�XSRQ�3RZHU�2Q�5HVHW�
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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&75��&RXQWHU�7LPHU�7��DQG�7���&RPPRQ�&RQWURO�
5HJLVWHU�'HVFULSWLRQ

0RGH��,I�LW�LV����WKH�&RXQWHU�7LPHUV�DUH�LQ�WKH�WUDQVPLW
PRGH��RWKHUZLVH��WKH\�DUH�LQ�WKH�GHPRGXODWLRQ�PRGH�

3��B2XW�'HPRGXODWRUB,QSXW��,Q�7UDQVPLW�0RGH��WKLV�ELW
GHILQHV�ZKHWKHU�3���LV�XVHG�DV�D�QRUPDO�RXWSXW�SLQ�RU�WKH
FRPELQHG�RXWSXW�RI�7��DQG�7����

,Q�'HPRGXODWLRQ�0RGH��WKLV�ELW�GHILQHV�ZKHWKHU�WKH�LQSXW
VLJQDO�WR�WKH�&RXQWHU�7LPHUV�LV�IURP�3���RU�3���

7��7��B/RJLF�(GJH�B'HWHFW��,Q�7UDQVPLW�0RGH��WKLV�ILHOG
GHILQHV�KRZ�WKH�RXWSXWV�RI�7��DQG�7���DUH�FRPELQHG��$1'�
25��125��1$1'���

,Q�'HPRGXODWLRQ�0RGH�� WKLV�ILHOG�GHILQHV�ZKLFK�HGJH
VKRXOG�EH�GHWHFWHG�E\�WKH�HGJH�GHWHFWRU�

7UDQVPLWB6XEPRGH�*OLWFK�)LOWHU��,Q�7UDQVPLW�0RGH��WKLV
ILHOG�GHILQHV�ZKHWKHU�7��DQG�7���DUH�LQ�WKH�³3LQJ�3RQJ´
PRGH�RU�LQ�LQGHSHQGHQW�QRUPDO�RSHUDWLRQ�PRGH��6HWWLQJ�WKLV
ILHOG�WR�³1RUPDO�2SHUDWLRQ�0RGH´�WHUPLQDWHV�WKH�³3LQJ�
3RQJ�0RGH´�RSHUDWLRQ��:KHQ�VHW�WR�����7���LV�LPPHGLDWHO\
IRUFHG�WR�D����D�VHWWLQJ�RI����ZLOO�IRUFH�7���WR�RXWSXW�D����

,Q�'HPRGXODWLRQ�0RGH��WKLV�ILHOG�GHILQHV�WKH�ZLGWK�RI�WKH
JOLWFK�WKDW�VKRXOG�EH�ILOWHUHG�RXW�

,QLWLDOB7�B2XW�5LVLQJB(GJH��,Q�7UDQVPLW�0RGH��LI����WKH
RXWSXW�RI�7��LV�VHW�WR���ZKHQ�LW�VWDUWV�WR�FRXQW��,I����WKH�RXWSXW
RI�7��LV�VHW�WR���ZKHQ�LW�VWDUWV�WR�FRXQW��:KHQ�7KH�FRXQWHU
LV�QRW�HQDEOHG�DQG�WKLV�ELW�LV�VHW�WR���RU����7�B287�ZLOO�EH
VHW�WR�WKH�RSSRVLWH�VWDWH�RI�WKLV�ELW��7KLV�PHDVXUH�HQVXUHV�WKDW
ZKHQ�WKH�FORFN�LV�HQDEOHG��D�WUDQVLWLRQ�RFFXUV�WR�WKH�LQLWLDO
VWDWH�VHW�E\�&75���'��

,Q�'HPRGXODWLRQ�0RGH��WKLV�ELW�LV�VHW�WR���ZKHQ�D�ULVLQJ�HGJH
LV�GHWHFWHG�LQ�WKH�LQSXW�VLJQDO��,Q�RUGHU�WR�UHVHW�LW��D���VKRXOG
EH�ZULWWHQ�WR�WKLV�ORFDWLRQ�

,QLWLDOB7���2XW�)DOOLQJ�B(GJH��,Q�7UDQVPLW�0RGH��LI�LW�LV
���WKH�RXWSXW�RI�7���LV�VHW�WR���ZKHQ�LW�VWDUWV�WR�FRXQW��,I�LW
LV����WKH�RXWSXW�RI�7���LV�VHW�WR���ZKHQ�LW�VWDUWV�WR�FRXQW��7KLV
ELW�LV�HIIHFWLYH�RQO\�LQ�1RUPDO�RU�3LQJ�3RQJ�0RGH��&75��
'���'����:KHQ�WKH�FRXQWHU�LV�QRW�HQDEOHG�DQG�WKLV�ELW�LV�VHW�
7��B287�ZLOO�EH�VHW�WR�WKH�RSSRVLWH�VWDWH�RI�WKLV�ELW��7KLV
PHDVXUH�HQVXUHV�WKDW�ZKHQ�WKH�FORFN�LV�HQDEOHG��D�WUDQVLWLRQ
RFFXUV�WR�WKH�LQLWLDO�VWDWH�VHW�E\�&75���'��

,Q�'HPRGXODWLRQ�0RGH��WKLV�ELW�LV�VHW�WR���ZKHQ�D�IDOOLQJ
HGJH�LV�GHWHFWHG�LQ�WKH�LQSXW�VLJQDO��,Q�RUGHU�WR�UHVHW�LW��D��
VKRXOG�EH�ZULWWHQ�WR�WKLV�ORFDWLRQ�

1RWH� 0RGLI\LQJ�&75����'��RU�'���ZKLOH�WKH�FRXQWHUV�DUH�HQ�
DEO HG � ZL O O � FDXVH � XQ� SUHGL F W DE O H � RXWSXW � I URP
7����B287�
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
&75���'������&RXQWHU�7LPHU���&RQWURO�5HJLVWHU�

&75��&RXQWHU�7LPHU���&RQWURO�5HJLVWHU�'HVFULSWLRQ

7��B(QDEOH��7KLV�ILHOG�HQDEOHV�7���ZKHQ�VHW�WR���

6LQJOH�0RGXOR�1��,Q�7UDQVPLW�0RGH��ZKHQ�VHW�WR����WKH
FRXQWHU�UHORDGV�WKH�LQLWLDO�YDOXH�ZKHQ�WHUPLQDO�FRXQW�LV
UHDFKHG��:KHQ�VHW�WR����WKH�FRXQWHU�VWRSV�ZKHQ�WKH�WHUPLQDO
FRXQW�LV�UHDFKHG��

,Q�'HPRGXODWLRQ�0RGH��ZKHQ�VHW�WR����7���FDSWXUHV�DQG�UH�
ORDGV�RQ�GHWHFWLRQ�RI�DOO�WKH�HGJHV��:KHQ�VHW�WR����7���FDS�
WXUHV�DQG�GHWHFWV�RQ�WKH�ILUVW�HGJH��EXW�LJQRUHV�WKH�VXEVH�
TXHQW�HGJHV��)RU�GHWDLOV�� VHH� WKH�GHVFULSWLRQ�RI�7��
'HPRGXODWLRQ�0RGH�

7LPHB2XW��7KLV�ELW�LV�VHW�ZKHQ�7���WLPHV�RXW��WHUPLQDO
FRXQW�UHDFKHG���,Q�RUGHU�WR�UHVHW�LW��D���VKRXOG�EH�ZULWWHQ�WR
WKLV�ORFDWLRQ�

7��B&ORFN��7KLV�ELW�GHILQHV�WKH�IUHTXHQF\�RI�WKH�LQSXW�VLJ�
QDO�WR�&RXQWHU�7LPHU���

&DSWXUHB,17B0DVN��7KLV�ELW�LV�VHW�WR�DOORZ�DQ�LQWHUUXSW
ZKHQ�GDWD�LV�FDSWXUHG�LQWR�/2���DQG�+,���

&RXQWHUB,17B0DVN��7KLV�ELW�LV�VHW�WR�DOORZ�DQ�LQWHUUXSW
ZKHQ�7���WLPHV�RXW�

3��B2XW��7KLV�ELW�GHILQHV�ZKHWKHU�3���LV�XVHG�DV�D�QRUPDO
RXWSXW�SLQ�RU�7���RXWSXW�

)LHOG %LW�3RVLWLRQ 9DOXH 'HVFULSWLRQ

7��B(QDEOH 7------- 5

:

�

�
�
�

&RXQWHU�'LVDEOHG
&RXQWHU�(QDEOHG
6WRS�&RXQWHU
(QDEOH�&RXQWHU

6LQJOH�0RGXOR�1 -6------ 5�:
�
�

�
�

7UDQVPLW�0RGH
0RGXOR�1
6LQJOH�3DVV
'HPRGXODWLRQ�0RGH
7���5HFRJQL]HV�(GJH
7���'RHV�1RW�5HFRJQL]H�(GJH

7LPHB2XW --5----- 5

:

�
�
�
�

1R�&RXQWHU�7LPH�2XW
&RXQWHU�7LPH�2XW�2FFXUUHG
1R�(IIHFW
5HVHW�)ODJ�WR��

7���B&ORFN ---43--- 5�: ��
��
��
��

6&/.
6&/.��
6&/.��
6&/.��

&DSWXUHB,17B0DVN -----2-- 5�: �
�

'LVDEOH�'DWD�&DSWXUH�,QW�
(QDEOH�'DWD�&DSWXUH�,QW�

&RXQWHUB,17B0DVN ------1- 5�: � 'LVDEOH�7LPH�2XW�,QW�
(QDEOH�7LPH�2XW�,QW�

3��B2XW -------0 5�: �

�

3���DV�3RUW�2XWSXW
7���2XWSXW�RQ�3��

1RWH��

,QGLFDWHV�WKH�YDOXH�XSRQ�3RZHU�2Q�5HVHW�
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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605��)���'��6WRS�0RGH�5HFRYHU\�5HJLVWHU���

&RXQWHU�7LPHU�)XQFWLRQDO�%ORFNV

)LHOG %LW�3RVLWLRQ 9DOXH 'HVFULSWLRQ
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
,QSXW�&LUFXLW
7KH�HGJH�GHWHFWRU�PRQLWRUV�WKH�LQSXW�VLJQDO�RQ�3���RU�3���
%DVHG�RQ�&75��'��'���D�SXOVH�LV�JHQHUDWHG�DW�WKH�3RV�(GJH
RU�1HJ�(GJH�OLQH�ZKHQ�DQ�HGJH�LV�GHWHFWHG��*OLWFKHV�LQ�WKH
LQSXW�VLJQDO�ZKLFK�KDYH�D�ZLGWK�OHVV�WKDQ�VSHFLILHG��&75�
'���'���DUH�ILOWHUHG�RXW�

7��7UDQVPLW�0RGH
%HIRUH�7��LV�HQDEOHG��WKH�RXWSXW�RI�7��GHSHQGV�RQ�&75��
'���,I�LW�LV����7�B287�LV����LI�LW�LV����7�B287�LV���

:KHQ�7��LV�HQDEOHG��WKH�RXWSXW�7�B287�VZLWFKHV�WR�WKH
LQLWLDO�YDOXH��&75���'����,I�WKH�LQLWLDO�YDOXH��&75���'���LV
���7&�/�LV�ORDGHG��RWKHUZLVH��7&�+�LV�ORDGHG�LQWR�WKH
FRXQWHU��,Q�6LQJOH�3DVV�0RGH��&75���'����7��FRXQWV�GRZQ
WR���DQG�VWRSV��7�B287�WRJJOHV��WKH�WLPH�RXW�VWDWXV�ELW
�&75���'���LV�VHW��DQG�D�WLPH�RXW�LQWHUUXSW�FDQ�EH�JHQHUDWHG
LI�LW�LV�HQDEOHG��&75���'����,Q�0RGXOR�1�0RGH��XSRQ�UHDFK�
LQJ�WHUPLQDO�FRXQW��7�B287�LV�WRJJOHG��EXW�QR�LQWHUUXSW�LV
JHQHUDWHG��)URP�WKDW�SRLQW��7��ORDGV�D�QHZ�FRXQW��LI�WKH
7�B287�OHYHO�QRZ�LV�����DQG�7&�/�LV�ORDGHG��LI�LW�LV���
7&�+�LV�ORDGHG��7��FRXQWV�GRZQ�WR����WRJJOHV�7�B287��VHWV
WKH�WLPH�RXW�VWDWXV�ELW��&75���'���DQG�JHQHUDWHV�DQ�LQWHU�
UXSW�LI�HQDEOHG��&75���'����2QH�F\FOH�LV�WKXV�FRPSOHWHG�
7�� WKHQ� ORDGV� IURP�7&�+�RU�7&�/�DFFRUGLQJ� WR� WKH
7�B287�OHYHO��DQG�UHSHDWV�WKH�F\FOH�

7KH�XVHU�FDQ�PRGLI\�WKH�YDOXHV�LQ�7&�+�RU�7&�/�DW�DQ\
WLPH��7KH�QHZ�YDOXHV�WDNH�HIIHFW�ZKHQ�WKH\�DUH�ORDGHG��&DUH
PXVW�EH�WDNHQ�QRW�WR�ZULWH�WKHVH�UHJLVWHUV�DW�WKH�WLPH�WKH�YDO�
XHV�DUH�WR�EH�ORDGHG�LQWR�WKH�FRXQWHU�WLPHU��WR�HQVXUH�NQRZQ
RSHUDWLRQ��$Q�LQLWLDO�FRXQW�RI���LV�QRW�DOORZHG��D�QRQ�IXQFWLRQ
ZLOO�RFFXU���$Q�LQLWLDO�FRXQW�RI���ZLOO�FDXVH�7&��WR�FRXQW�IURP
��WR��))�WR��)(�

1RWH� ��LV�XVHG�IRU�KH[DGHFLPDO�YDOXHV��

7UDQVLWLRQ�IURP���WR��))�LV�QRW�D�WLPH�RXW�FRQGLWLRQ�

&DXWLRQ� 8VLQJ� WKH� VDPH� LQVWUXFWLRQV� IRU� VWRSSLQJ� WKH
FRXQWHU�WLPHUV�DQG�VHWWLQJ�WKH�VWDWXV�ELWV�LV�QRW�UHF�
RPPHQGHG��

7ZR�VXFFHVVLYH�FRPPDQGV�DUH�QHFHVVDU\��)LUVW�� WKH
FRXQWHU�WLPHUV�PXVW�EH�VWRSSHG��6HFRQG��WKH�VWDWXV�ELWV�PXVW
EH�UHVHW��7KHVH�FRPPDQGV�DUH�UHTXLUHG�EHFDXVH�LW�WDNHV�RQH
FRXQWHU�WLPHU�FORFN�LQWHUYDO�IRU�WKH�LQLWLDWHG�HYHQW�WR�DFWX�
DOO\�RFFXU�

)LJXUH ��� ��%LW�&RXQWHU�7LPHU�&LUFXLWV
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7��'HPRGXODWLRQ�0RGH
7KH�XVHU�VKRXOG�SURJUDP�7&�/�DQG�7&�+�WR��))��$IWHU
7��LV�HQDEOHG��ZKHQ�WKH�ILUVW�HGJH��ULVLQJ��IDOOLQJ��RU�ERWK
GHSHQGLQJ�RQ�&75���'���'���LV�GHWHFWHG��LW�VWDUWV�WR�FRXQW
GRZQ��:KHQ�D�VXEVHTXHQW�HGJH��ULVLQJ��IDOOLQJ��RU�ERWK�GH�
SHQGLQJ�RQ�&75���'���'���LV�GHWHFWHG�GXULQJ�FRXQWLQJ��WKH
FXUUHQW�YDOXH�RI�7��LV�FRPSOHPHQWHG�DQG�SXW�LQWR�RQH�RI�WKH
FDSWXUH�UHJLVWHUV��,I�LW�LV�D�SRVLWLYH�HGJH��GDWD�LV�SXW�LQWR�/2��

LI�LW�LV�D�QHJDWLYH�HGJH��+,���)URP�WKDW�SRLQW��RQH�RI�WKH�HGJH
GHWHFW�VWDWXV�ELWV��&75���'���'���LV�VHW��DQG�DQ�LQWHUUXSW�FDQ
EH�JHQHUDWHG�LI�HQDEOHG��&75���'����0HDQZKLOH��7��LV�ORDG�
HG�ZLWK��))�DQG�VWDUWV�FRXQWLQJ�DJDLQ��6KRXOG�7��UHDFK���
WKH�WLPH�RXW�VWDWXV�ELW��&75���'���LV�VHW��DQ�LQWHUUXSW�FDQ
EH�JHQHUDWHG�LI�HQDEOHG��&75���'����DQG�7��FRQWLQXHV
FRXQWLQJ�IURP��))��)LJXUH�����

)LJXUH ��� 7�B287�LQ�6LQJOH�3DVV�0RGH

)LJXUH ��� 7�B287�LQ�0RGXOR�1�0RGH
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7���7UDQVPLW�0RGH
,Q�1RUPDO�RU�3LQJ�3RQJ�0RGH��WKH�RXWSXW�RI�7����ZKHQ�QRW
HQDEOHG��LV�GHSHQGHQW�RQ�&75���'���,I�WKH�UHVXOW�LV�D���
7��B287�LV�D����LI�LW�LV�D����7��B287�LV����7KH�XVHU�FDQ
IRUFH�WKH�RXWSXW�RI�7���WR�HLWKHU�D���RU���ZKHWKHU�LW�LV�HQDEOHG
RU�QRW�E\�SURJUDPPLQJ�&75��'���'��WR�D����RU����

:KHQ�7���LV�HQDEOHG��7&��+�
�������7&��/�LV�ORDGHG��DQG
7��B287�LV�VZLWFKHG�WR�LWV�LQLWLDO�YDOXH��&75���'����:KHQ
7���FRXQWV�GRZQ�WR����7��B287�LV�WRJJOHG��LQ�1RUPDO�RU
3LQJ�3RQJ�0RGH���DQ�LQWHUUXSW�LV�JHQHUDWHG��LI�HQDEOHG�
�&75���'����DQG�D�VWDWXV�ELW��&75���'���LV�VHW��

1RWH� *OREDO�LQWHUUXSWV�ZLOO�RYHUULGH�WKLV�IXQFWLRQ�DV�GHVFULEHG
LQ�WKH�LQWHUUXSWV�VHFWLRQ��

,I�7���LV�LQ�6LQJOH�3DVV�0RGH��LW�LV�VWRSSHG�DW�WKLV�SRLQW��,I
LW�LV�LQ�0RGXOR�1�0RGH��LW�LV�ORDGHG�ZLWK�7&��+�
������
7&��/��DQG�WKH�FRXQWLQJ�FRQWLQXHV�

7KH�XVHU�FDQ�PRGLI\�WKH�YDOXHV�LQ�7&��+�DQG�7&��/�DW
DQ\�WLPH��7KH�QHZ�YDOXHV�WDNH�HIIHFW�ZKHQ�WKH\�DUH�ORDGHG�
&DUH�PXVW�EH�WDNHQ�QRW�WR�ORDG�WKHVH�UHJLVWHUV�DW�WKH�WLPH
WKH�YDOXHV�DUH�WR�EH�ORDGHG�LQWR�WKH�FRXQWHU�WLPHU��WR�HQVXUH
NQRZQ�RSHUDWLRQ��$Q�LQLWLDO�FRXQW�RI���LV�QRW�DOORZHG��$Q
LQLWLDO�FRXQW�RI���ZLOO�FDXVH�7���WR�FRXQW�IURP���WR��))))
WR��)))(��7UDQVLWLRQ�IURP���WR��))))�LV�QRW�D�WLPH�RXW
FRQGLWLRQ�

)LJXUH ��� ���%LW�&RXQWHU�7LPHU�&LUFXLWV
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
7���'HPRGXODWLRQ�0RGH
7KH�XVHU�VKRXOG�SURJUDP�7&��/�DQG�7&��+�WR��))��$IWHU
7���LV�HQDEOHG��DQG�WKH�ILUVW�HGJH��ULVLQJ��IDOOLQJ��RU�ERWK
GHSHQGLQJ�RQ�&75��'���'���LV�GHWHFWHG��7���FDSWXUHV�+,��
DQG�/2����UHORDGV��DQG�EHJLQV�FRXQWLQJ�

,I�'��RI�&75��LV����:KHQ�D�VXEVHTXHQW�HGJH��ULVLQJ��IDOO�
LQJ��RU�ERWK�GHSHQGLQJ�RQ�&75���'���'���LV�GHWHFWHG�GXULQJ
FRXQWLQJ��WKH�FXUUHQW�FRXQW�LQ�7���LV�FRPSOHPHQWHG�DQG�SXW
LQWR�+,���DQG�/2����:KHQ�GDWD�LV�FDSWXUHG��RQH�RI�WKH�HGJH
GHWHFW�VWDWXV�ELWV��&75���'���'���LV�VHW��DQG�DQ�LQWHUUXSW�LV
JHQHUDWHG�LI�HQDEOHG��&75���'����)URP�WKDW�SRLQW��7���LV
ORDGHG�ZLWK��))))�DQG�VWDUWV�DJDLQ�

7KLV�7���PRGH�LV�JHQHUDOO\�XVHG�WR�PHDVXUH�PDUN�WLPH��GH�
ILQHG�DV�WKH�OHQJWK�RI�WLPH�EHWZHHQ�FDUULHU�VLJQDO�EXUVWV
�PDUNV��

,I�'��RI�&75��LV����7���LJQRUHV�WKH�VXEVHTXHQW�HGJHV�LQ
WKH�LQSXW�VLJQDO�DQG�FRQWLQXHV�FRXQWLQJ�GRZQ��$�WLPH�RXW
RI�7��ZLOO�FDXVH�7���WR�FDSWXUH�LWV�FXUUHQW�YDOXH�DQG�JHQHUDWH
DQ�LQWHUUXSW�LI�HQDEOHG��&75���'����,Q�WKLV�FDVH��7���GRHV
QRW�UHORDG�DQG�FRQWLQXHV�FRXQWLQJ��,I�WKH�'��ELW�RI�&75��LV
WRJJOHG��E\�ZULWLQJ�D���WKHQ�D���WR�LW���7���ZLOO�FDSWXUH�DQG
UHORDG�RQ�WKH�QH[W�HGJH��ULVLQJ��IDOOLQJ��RU�ERWK�GHSHQGLQJ
RQ�&75���'���'���WKHUHE\�FRQWLQXLQJ�WR�LJQRUH�VXEVHTXHQW
HGJHV�

7KLV�7���PRGH�LV�JHQHUDOO\�XVHG�WR�PHDVXUH�PDUN�WLPH��GH�
ILQHG�E\�WKH�OHQJWK�RI�WLPH�EHWZHHQ�DFWLYH�FDUULHU�VLJQDO
EXUVWV��PDUNV��

6KRXOG�7���UHDFK����LW�FRQWLQXHV�FRXQWLQJ�IURP��))))�
0HDQZKLOH��D�VWDWXV�ELW��&75���'���LV�VHW�DQG�DQ�LQWHUUXSW
WLPH�RXW�FDQ�EH�JHQHUDWHG�LI�HQDEOHG��&75���'���

3LQJ�3RQJ�0RGH
7KLV�RSHUDWLRQ�PRGH�LV�RQO\�YDOLG�LQ�7UDQVPLW�0RGH��7��DQG
7���PXVW�EH�SURJUDPPHG�LQ�6LQJOH�3DVV�0RGH��&75���'��

&75���'����DQG�3LQJ�3RQJ�0RGH�PXVW�EH�SURJUDPPHG�LQ
&75���'���'���7KH�XVHU�FDQ�EHJLQ�WKH�RSHUDWLRQ�E\�HQDEOLQJ
HLWKHU�7��RU�7����&75���'��RU�&75���'����)RU�H[DPSOH�

)LJXUH ��� 7��B287�LQ�6LQJOH�3DVV�0RGH

7&��+
����7&��/ �&RXQWV

&RXQWHU�(QDEOH�&RPPDQG��
7��B287�6ZLWFKHV�7R�,WV�
,QLWLDO 9 DOXH �&75� '��

7��B287�7RJJOHV��
7LPH�2XW�,QWHUUXSW

)LJXUH ��� 7��B287�LQ�0RGXOR�1�0RGH

7&��+
����7&��/

&RXQWHU�(QDEOH�&RPPDQG��
7��B287 �6ZLWFKHV� 7R�,WV�
,QLWLDO�9 DOXH��&75��'��

7��B287 �7RJJOHV��
7LPH�2XW�,QWHUUXSW

7&��+
����7&��/

7&��+
����7&��/

7��B287� 7RJJOHV��
7LPH�2XW�,QWHUUXSW
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LI�7��LV�HQDEOHG��7�B287�LV�VHW�WR�WKLV�LQLWLDO�YDOXH��&75��
'����$FFRUGLQJ�WR�7�B287
V�OHYHO��7&�+�RU�7&�/�LV�ORDG�
HG�LQWR�7���$IWHU�WKH�WHUPLQDO�FRXQW�LV�UHDFKHG��7��LV�GLV�
DEOHG�DQG�7���LV�HQDEOHG��7��B287�VZLWFKHV�WR�LWV�LQLWLDO
YDOXH��&75���'����GDWD�IURP�7&��+�DQG�7&��/�LV�ORDGHG�
DQG�7���VWDUWV�WR�FRXQW��$IWHU�7���UHDFKHV�WKH�WHUPLQDO
FRXQW��LW�VWRSV��7��LV�HQDEOHG�DJDLQ��DQG�WKH�HQWLUH�F\FOH�UH�
SHDWV��,QWHUUXSWV�FDQ�EH�DOORZHG�ZKHQ�7��RU�7���UHDFKHV

WHUPLQDO�FRQWURO��&75���'���&75���'����7R�VWRS�WKH�3LQJ�
3RQJ�RSHUDWLRQ��ZULWH����WR�ELWV�'��DQG�'��RI�&75��

1RWH� (QDEOLQJ�3LQJ�3RQJ�RSHUDWLRQ�ZKLOH�WKH�FRXQWHU�WLPHUV
DUH�UXQQLQJ�PD\�FDXVH�LQWHUPLWWHQW�FRXQWHU�WLPHU�IXQF�
WLRQ��'LVDEOH�WKH�FRXQWHU�WLPHUV��WKHQ�UHVHW�WKH�VWDWXV
IODJV�SULRU�WR�LQVWLWXWLQJ�WKLV�RSHUDWLRQ�

7R�,QLWLDWH�3LQJ�3RQJ�0RGH
)LUVW��PDNH�VXUH�ERWK�FRXQWHU�WLPHUV�DUH�QRW�UXQQLQJ��7KHQ�
VHW�7��LQWR�6LQJOH�3DVV�0RGH��&75���'����VHW�7���LQWR�6LQ�
JOH�3DVV�0RGH��&75��'����DQG�VHW�WKH�3LQJ�3RQJ�0RGH
�&75���'���'����7KHVH�LQVWUXFWLRQV�GR�QRW�KDYH�WR�EH�LQ�DQ\
SDUWLFXODU�RUGHU��)LQDOO\��VWDUW�3LQJ�3RQJ�0RGH�E\�HQDEOLQJ
HLWKHU�7���&75���'���RU�7����&75���'���

'XULQJ�3LQJ�3RQJ�0RGH
7KH�HQDEOH�ELWV�RI�7��DQG�7����&75���'���&75���'���ZLOO
EH�VHW�DQG�FOHDUHG�DOWHUQDWHO\�E\�KDUGZDUH��7KH�WLPH�RXW�ELWV
�&75���'���&75���'���ZLOO� EH� VHW� HYHU\� WLPH� WKH
FRXQWHU�WLPHUV�UHDFK�WKH�WHUPLQDO�FRXQW�

)LJXUH ��� 3LQJ�3RQJ�0RGH
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,QWHUUXSWV��7KH�=��(���IHDWXUHV�VL[�GLIIHUHQW�LQWHUUXSWV�
7KH�LQWHUUXSWV�DUH�PDVNDEOH�DQG�SULRULWL]HG��)LJXUH������7KH
VL[�VRXUFHV�DUH�GLYLGHG�DV�IROORZV��WKUHH�VRXUFHV�DUH�FODLPHG
E\�3RUW���OLQHV�3���3����WZR�E\�WKH�FRXQWHU�WLPHUV��DQG�RQH

E\�/9'��7DEOH�����7KH�,QWHUUXSW�0DVN�5HJLVWHU��JOREDOO\
RU�LQGLYLGXDOO\��HQDEOHV�RU�GLVDEOHV�WKH�VL[�LQWHUUXSW�UH�
TXHVWV�

)LJXUH ��� ,QWHUUXSW�%ORFN�'LDJUDP
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
:KHQ�PRUH�WKDQ�RQH�LQWHUUXSW�LV�SHQGLQJ��SULRULWLHV�DUH�UH�
VROYHG�E\�D�SURJUDPPDEOH�SULRULW\�HQFRGHU�FRQWUROOHG�E\
WKH�,QWHUUXSW�3ULRULW\�5HJLVWHU��$Q�LQWHUUXSW�PDFKLQH�F\FOH
LV�DFWLYDWHG�ZKHQ�DQ�LQWHUUXSW�UHTXHVW�LV�JUDQWHG��$V�D�UHVXOW�
DOO�VXEVHTXHQW�LQWHUUXSWV�DUH�GLVDEOHG��DQG�WKH�3URJUDP
&RXQWHU�DQG�6WDWXV�)ODJV�DUH�VDYHG��7KH�F\FOH�WKHQ�EUDQFKHV
WR�WKH�SURJUDP�PHPRU\�YHFWRU�ORFDWLRQ�UHVHUYHG�IRU�WKDW�LQ�
WHUUXSW��$OO�=��(���LQWHUUXSWV�DUH�YHFWRUHG�WKURXJK�ORFD�
WLRQV�LQ�WKH�SURJUDP�PHPRU\��7KLV�PHPRU\�ORFDWLRQ��DQG
WKH�QH[W�E\WH��FRQWDLQ�WKH����ELW�DGGUHVV�RI�WKH�LQWHUUXSW�VHU�
YLFH�URXWLQH�IRU�WKDW�SDUWLFXODU�LQWHUUXSW�UHTXHVW��7R�DFFRP�
PRGDWH�SROOHG� LQWHUUXSW�V\VWHPV�� LQWHUUXSW� LQSXWV�DUH
PDVNHG�DQG�WKH�,QWHUUXSW�5HTXHVW�UHJLVWHU�LV�SROOHG�WR�GH�
WHUPLQH�ZKLFK�RI�WKH�LQWHUUXSW�UHTXHVWV�UHTXLUH�VHUYLFH�

$Q�LQWHUUXSW�UHVXOWLQJ�IURP�$1��LV�PDSSHG�LQWR�,54���DQG
DQ�LQWHUUXSW�IURP�$1��LV�PDSSHG�LQWR�,54���,QWHUUXSWV
,54��DQG�,54��PD\�EH�ULVLQJ��IDOOLQJ��RU�ERWK�HGJH�WULJ�
JHUHG��DOO�DUH�SURJUDPPDEOH�E\�WKH�XVHU��7KH�VRIWZDUH�FDQ
SROO�WR�LGHQWLI\�WKH�VWDWH�RI�WKH�SLQ�

3URJUDPPLQJ�ELWV�IRU�WKH�,QWHUUXSW�(GJH�6HOHFW�DUH�ORFDWHG
LQ�WKH�,54�5HJLVWHU��5������ELWV�'��DQG�'���7KH�FRQILJX�
UDWLRQ�LV�LQGLFDWHG�LQ�7DEOH���

&ORFN��7KH�=��(���RQ�FKLS�RVFLOODWRU�KDV�D�KLJK�JDLQ��SDU�
DOOHO�UHVRQDQW�DPSOLILHU��IRU�FRQQHFWLRQ�WR�D�FU\VWDO��/&��FH�
UDPLF�UHVRQDWRU��RU�DQ\�VXLWDEOH�H[WHUQDO�FORFN�VRXUFH
�;7$/�� �,QSXW��;7$/�� �2XWSXW���7KH�FU\VWDO�VKRXOG�EH
$7�FXW����0+]�WR���0+]�PD[LPXP��ZLWK�D�VHULHV�UHVLVWDQFH
�56��OHVV�WKDQ�RU�HTXDO�WR�����2KPV��7KH�=��/;;�RQ�FKLS

RVFLOODWRU�PD\�EH�GULYHQ�ZLWK�D�ORZ�FRVW�5&�QHWZRUN�RU�RWK�
HU�VXLWDEOH�H[WHUQDO�FORFN�VRXUFH��

�

)RU����N+]�FU\VWDO�RSHUDWLRQ��ERWK�DQ�H[WHUQDO�IHHGEDFN��5I�
DQG�VHULDO�UHVLVWRU��5G��DUH�UHTXLUHG��6HH�)LJXUH����

7KH�FU\VWDO�VKRXOG�EH�FRQQHFWHG�DFURVV�;7$/��DQG�;7$/�
XVLQJ�WKH�UHFRPPHQGHG�FDSDFLWRUV��FDSDFLWDQFH�JUHDWHU
WKDQ�RU�HTXDO�WR����S)��IURP�HDFK�SLQ�WR�JURXQG��7KH�5&
RVFLOODWRU�FRQILJXUDWLRQ�LV�DQ�H[WHUQDO�UHVLVWRU�FRQQHFWHG
IURP�;7$/��WR�;7$/���ZLWK�D�IUHTXHQF\�VHWWLQJ�FDSDFLWRU
IURP�;7$/��WR�JURXQG��)LJXUH������

3RZHU�2Q�5HVHW��325���$�WLPHU�FLUFXLW�FORFNHG�E\�D�GHG�
LFDWHG�RQ�ERDUG�5&�RVFLOODWRU�LV�XVHG�IRU�WKH�3RZHU�2Q�5H�
VHW��325��WLPHU�IXQFWLRQ��7KH�325�WLPH�DOORZV�9&&�DQG
WKH�RVFLOODWRU�FLUFXLW�WR�VWDELOL]H�EHIRUH�LQVWUXFWLRQ�H[HFXWLRQ
EHJLQV�

7KH�325�WLPHU�FLUFXLW�LV�D�RQH�VKRW�WLPHU�WULJJHUHG�E\�RQH
RI�WKUHH�FRQGLWLRQV�

�� 3RZHU�)DLO�WR�3RZHU�2.�VWDWXV��LQFOXGLQJ�:DNLQJ�XS
IURP�9%2�6WDQGE\�

�� 6WRS�0RGH�5HFRYHU\��LI�'��RI�605� ����

�� :'7�7LPH�2XW�

7KH�325�WLPH�LV�D�QRPLQDO���PV��%LW���RI�WKH�6WRS�0RGH
5HJLVWHU�GHWHUPLQHV�ZKHWKHU�WKH�325�WLPHU�LV�E\SDVVHG�DI�
WHU�6WRS�0RGH�5HFRYHU\��W\SLFDO�IRU�H[WHUQDO�FORFN��5&��/&
RVFLOODWRUV��

7DEOH �� ,QWHUUXSW�7\SHV��6RXUFHV��DQG�9HFWRUV

1DPH 6RXUFH
9HFWRU�
/RFDWLRQ &RPPHQWV

,54� 3�� ��� ([WHUQDO��3�����5LVLQJ�
)DOOLQJ�(GJH�7ULJJHUHG

,54� 3�� ��� ([WHUQDO��3�����)DOOLQJ�
(GJH�7ULJJHUHG

,54� 3����7,1 ��� ([WHUQDO��3�����5LVLQJ�
)DOOLQJ�(GJH�7ULJJHUHG

,54� 7�� ��� ,QWHUQDO
,54� 7� ��� ,QWHUQDO
,54� /9' ����� ,QWHUQDO

7DEOH �� ,54�5HJLVWHU


,54 ,QWHUUXSW�(GJH

'� '� ,54��3��� ,54���3���

� � ) )
� � ) 5
� � 5 )
� � 5�) 5�)

1RWHV�
)� �)DOOLQJ�(GJH
5� �5LVLQJ�(GJH

,Q�VWRS�PRGH��WKH�FRPSDUDWRUV�DUH�WXUQHG�RII�
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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+$/7��+$/7�WXUQV�RII�WKH�LQWHUQDO�&38�FORFN��EXW�QRW�WKH
;7$/�RVFLOODWLRQ��7KH�FRXQWHU�WLPHUV�DQG�H[WHUQDO�LQWHU�
UXSWV�,54���,54���,54���,54���DQG�,54��UHPDLQ�DFWLYH�
7KH�GHYLFHV�DUH�UHFRYHUHG�E\�LQWHUUXSWV��HLWKHU�H[WHUQDOO\
RU�LQWHUQDOO\�JHQHUDWHG��$Q�LQWHUUXSW�UHTXHVW�PXVW�EH�H[H�
FXWHG��HQDEOHG��WR�H[LW�+$/7�0RGH��$IWHU�WKH�LQWHUUXSW�VHU�
YLFH�URXWLQH��WKH�SURJUDP�FRQWLQXHV�IURP�WKH�LQVWUXFWLRQ�DI�
WHU�WKH�+$/7�

6723��7KLV�LQVWUXFWLRQ�WXUQV�RII�WKH�LQWHUQDO�FORFN�DQG�H[�
WHUQDO�FU\VWDO�RVFLOODWLRQ��UHGXFLQJ�WKH�VWDQGE\�FXUUHQW�WR���
�$�RU�OHVV��6723�0RGH�LV�WHUPLQDWHG�RQO\�E\�D�UHVHW��VXFK
DV�:'7�WLPH�RXW���325��605��RU�H[WHUQDO�UHVHW��7KLV�WHU�
PLQDWLRQ�FDXVHV�WKH�SURFHVVRU�WR�UHVWDUW�WKH�DSSOLFDWLRQ�SUR�
JUDP�DW�DGGUHVV����&+��,Q�RUGHU�WR�HQWHU�6723��RU�+$/7�
PRGH��LW�LV�QHFHVVDU\�WR�ILUVW�IOXVK�WKH�LQVWUXFWLRQ�SLSHOLQH
WR�DYRLG�VXVSHQGLQJ�H[HFXWLRQ�LQ�PLG�LQVWUXFWLRQ��7R�H[H�
FXWH�WKLV�DFWLRQ��WKH�XVHU�PXVW�SHUIRUP�D�123��RSFRGH� 
))+��LPPHGLDWHO\�EHIRUH�WKH�DSSURSULDWH�VOHHS�LQVWUXFWLRQ�
DV�IROORZV�

([DPSOH� )) 123 ��FOHDU�WKH�SLSHOLQH
�) 6723 ��HQWHU�6723�0RGH
RU
)) 123 ��FOHDU�WKH�SLSHOLQH
�) +$/7 ��HQWHU�+$/7�0RGH�

3RUW�&RQILJXUDWLRQ�5HJLVWHU��3&21���7KH�3&21�UHJLV�
WHU�FRQILJXUHV�WKH�FRPSDUDWRU�RXWSXW�RQ�3RUW����,W�LV�ORFDWHG
LQ�WKH�H[SDQGHG�UHJLVWHU���DW�%DQN�)��ORFDWLRQ����

&RPSDUDWRU�2XWSXW�3RUW����'����%LW���FRQWUROV�WKH�FRP�
SDUDWRU�XVHG�LQ�3RUW����$���LQ�WKLV�ORFDWLRQ�EULQJV�WKH�FRP�

SDUDWRU�RXWSXWV�WR�3���DQG�3����DQG�D���UHOHDVHV�WKH�3RUW�WR
LWV�VWDQGDUG�,�2�FRQILJXUDWLRQ�

3RUW��2XWSXW�PRGH��'����%LW���FRQWUROV�WKH�RXWSXW�PRGH
RI�SRUW����$���LQ�WKLV�ORFDWLRQ�VHWV�WKH�RXWSXW�WR�SXVK�SXOO�
DQG�D���VHWV�WKH�RXWSXW�WR�RSHQ�GUDLQ�

6WRS�0RGH�5HFRYHU\�5HJLVWHU��605���7KLV�UHJLVWHU�VH�
OHFWV�WKH�FORFN�GLYLGH�YDOXH�DQG�GHWHUPLQHV�WKH�PRGH�RI
6WRS�0RGH�5HFRYHU\��)LJXUH������$OO�ELWV�DUH�ZULWH�RQO\�H[�
FHSW�ELW����ZKLFK�LV�UHDG�RQO\��%LW���LV�D�IODJ�ELW�WKDW�LV�KDUG�
ZDUH�VHW�RQ�WKH�FRQGLWLRQ�RI�6723�UHFRYHU\�DQG�UHVHW�E\�D
SRZHU�RQ�F\FOH��%LW���FRQWUROV�ZKHWKHU�D�ORZ�OHYHO�RU�D�KLJK
OHYHO�DW�WKH�;25�JDWH�LQSXW�LV�UHTXLUHG�IURP�WKH�UHFRYHU\
VRXUFH��%LW���FRQWUROV�WKH�UHVHW�GHOD\�DIWHU�UHFRYHU\��%LWV�'��
'���DQG�'���RU�WKH�605�UHJLVWHU��VSHFLI\�WKH�VRXUFH�RI�WKH
6WRS�0RGH�5HFRYHU\� VLJQDO��%LWV�'��GHWHUPLQHV� LI
6&/.�7&/.�DUH�GLYLGHG�E\����RU�QRW��7KH�605�LV�ORFDWHG
LQ�%DQN�)�RI�WKH�([SDQGHG�5HJLVWHU�*URXS�DW�DGGUHVV��%+�

)LJXUH ��� 2VFLOODWRU�&RQILJXUDWLRQ

XTAL1

XTAL2

C1

C2

C1

C2

C1

XTAL1

XTAL2

XTAL1

XTAL2

XTAL1

XTAL2

Ceramic Resonator or Crystal
C1, C2 = 47 pF TYP *
f = 8 MHz

LC
C1, C2 = 22 pF

L = 130 µH *
f = 3 MHz *

RC
@ 3V VCC (TYP)

C1 = 33 pF *
R = 1K *

External Clock

L R

*  Preliminary value including pin parasitics

C1

32 kHz XTAL
C1 = 20 pF, C = 33 
pF
Rd = 56 - 470K
Rf =10 M

Rf

C2 Rd

XTAL1

XTAL2

)LJXUH ��� 3RUW�&RQILJXUDWLRQ�5HJLVWHU��3&21�
�:ULWH�2QO\�

&RPSDUDWRU�2XWSXW�3RUW��
���3����3����6WDQGDUG�2XWSXW

���3����3���&RPSDUDWRU�2XWSXW

3RUW��
���2SHQ�GUDLQ
���3XVK�SXOO


5HVHUYHG��PXVW�EH���

5HVHUYHG��PXVW�EH���

'HIDXOW�6HWWLQJ�$IWHU�5HVHW

'�

3&21��)+����+

'� '� '� '� '� '� '�
'6�������,5;���� 3�5�(�/�,�0�,�1�$�5�< ��
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
)LJXUH ��� 6WRS�0RGH�5HFRYHU\�5HJLVWHU

'� '� '� '� '� '� '� '�

605���)���%

6&/.�7&/.�'LYLGH�E\���
����2))�
����21�

5HVHUYHG��0XVW�EH���

6WRS�0RGH�5HFRYHU\�6RXUFH
���
���
���
�� �
���
���
���
���

6WRS�'HOD\
5HVHUYHG��PXVW�EH���
����21�

6WRS�5HFRYHU\�/HYHO



����/RZ

����+LJK

6WRS�)ODJ
����325�
����6WRS�5HFRYHU\




'HIDXOW�6HWWLQJ� $IWHU�5HVHW


'HIDXOW�6HWWLQJ�$IWHU�5HVHW�DQG�6WRS�0RGH�5HFRYHU\�











325�2QO\

5HVHUYHG
3��
3��
3��
3��
3��125����
3��125����




$W�WKH�;25�JDWH�LQSXW

)LJXUH ��� 6&/.�&LUFXLW

605��'�

�

��

26&

6&/.

7&/.
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����
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)LJXUH ��� 6WRS�0RGH�5HFRYHU\�6RXUFH
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
6&/.�7&/.�'LYLGH�E\����6HOHFW��'����'��RI� WKH�605
FRQWUROV�D�'LYLGH�E\����SUHVFDOHU�RI�6&/.�7&/.��7KH
SXUSRVH�RI�WKLV�FRQWURO�LV�WR�VHOHFWLYHO\�UHGXFH�GHYLFH�SRZHU
FRQVXPSWLRQ�GXULQJ�QRUPDO�SURFHVVRU�H[HFXWLRQ��6&/.
FRQWURO��DQG�RU�+$/7�0RGH��ZKHUH�7&/.�VRXUFHV�LQWHU�
UXSW�ORJLF���$IWHU�6WRS�0RGH�5HFRYHU\��WKLV�ELW�LV�VHW�WR�D���

6WRS�0RGH�5HFRYHU\�6RXUFH��'���'���DQG�'����7KH VH
WKUHH�ELWV�RI�WKH�605�VSHFLI\�WKH�ZDNH�XS�VRXUFH�RI�WKH
6723�UHFRYHU\��)LJXUH����DQG�7DEOH�����

1RWH� $Q\�3RUW���ELW�GHILQHG�DV�DQ�RXWSXW��ZLOO�GULYH�WKH�FRUUH�
VSRQGLQJ�LQSXW�WR�WKH�GHIDXOW�VWDWH�WR�DOORZ�WKH�UHPDLQLQJ

LQSXWV�WR�FRQWURO�WKH�$1'�25�IXQFWLRQ��5HIHU�WR�605�
UHJLVWHU�IRU�RWKHU�UHFRYHU�VRXUFHV�

6WRS�0RGH�5HFRYHU\�'HOD\�6HOHFW��'����7KLV�ELW��LI�ORZ�
GLVDEOHV�WKH���PV�5(6(7�GHOD\�DIWHU�6WRS�0RGH�5HFRYHU\�
7KH�GHIDXOW�FRQILJXUDWLRQ�RI�WKLV�ELW�LV����,I�WKH�³IDVW´�ZDNH
XS�LV�VHOHFWHG��WKH�6WRS�0RGH�5HFRYHU\�VRXUFH�PXVW�EH�NHSW
DFWLYH�IRU�DW�OHDVW��7S&�

6WRS�0RGH�5HFRYHU\�(GJH�6HOHFW��'����$���LQ� WKLV�ELW
SRVLWLRQ�LQGLFDWHV�WKDW�D�+LJK�OHYHO�RQ�DQ\�RQH�RI�WKH�UHFRY�
HU\�VRXUFHV�ZDNHV�WKH�=��(���IURP�6723�0RGH��$���LQ�
GLFDWHV�/RZ�OHYHO�UHFRYHU\��7KH�GHIDXOW�LV���RQ�325�

&ROG�RU�:DUP�6WDUW��'����7KLV�ELW�LV�UHDG�RQO\��DQG�LW�LV�VHW
WR���ZKHQ�WKH�GHYLFH�LV�UHFRYHUHG�IURP�VWRS�PRGH��7KH�ELW
LV�VHW�WR���ZKHQ�WKH�GHYLFH�UHVHW�LV�RWKHU�WKDQ�6WRS�0RGH
5HFRYHU\��605��

6WRS�0RGH�5HFRYHU\�5HJLVWHU����605����7KLV� UHJLVWHU
GHWHUPLQHV�WKH�PRGH�RI�6WRS�0RGH�5HFRYHU\�IRU�605�
�)LJXUH�����

,I�605��LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�605��HLWKHU�RI�WKH
VSHFLILHG�HYHQWV�ZLOO�FDXVH�D�6WRS�0RGH�5HFRYHU\�

1RWH� 3RUW�SLQV�FRQILJXUHG�DV�RXWSXWV�DUH�LJQRUHG�DV�DQ�605�RU
605��UHFRYHU\�VRXUFH��)RU�H[DPSOH��LI�WKH�1$1'�RU
3��±3���LV�VHOHFWHG�DV�WKH�UHFRYHU\�VRXUFH��DQG�3���LV
FRQILJXUHG�DV�DQ�RXWSXW��WKHQ�WKH�UHPDLQLQJ�605�SLQV
�3��±3����IRUP�WKH�1$1'�HTXDWLRQ�

7DEOH ��� 6WRS�0RGH�5HFRYHU\�6RXUFH

605���� 2SHUDWLRQ�

'� '� '� 'HVFULSWLRQ�RI�$FWLRQ

� � � 325�DQG�RU�H[WHUQDO�UHVHW�
UHFRYHU\

� � � 5HVHUYHG
� � � 3���WUDQVLWLRQ
� � � 3���WUDQVLWLRQ
� � � 3���WUDQVLWLRQ
� � � 3���WUDQVLWLRQ
� � � /RJLFDO�125�RI�3���WKURXJK�

3��
� � � /RJLFDO�125�RI�3���WKURXJK�

3��
�� 3�5�(�/�,�0�,�1�$�5�< '6�������,5;����



=��(��
=L/2* ,5�/RZ�9ROWDJH�273�0LFURFRQWUROOHUV
:DWFK�'RJ�7LPHU�0RGH�5HJLVWHU��:'705���7KH�:'7
LV�D�UHWULJJHUDEOH��RQH�VKRW�WLPHU��WKDW�UHVHWV�WKH�=��LI�LW
UHDFKHV�LWV�WHUPLQDO�FRXQW��7KH�:'7�PXVW�LQLWLDOO\�EH�HQ�
DEOHG�E\�H[HFXWLQJ�WKH�:'7�LQVWUXFWLRQ��2Q�VXEVHTXHQW�H[�
HFXWLRQV�RI�WKH�:'7�LQVWUXFWLRQ��WKH�:'7�LV�UHIUHVKHG��7KH
:'7�FLUFXLW�LV�GULYHQ�E\�DQ�RQ�ERDUG�5&�RVFLOODWRU�RU�H[�
WHUQDO�RVFLOODWRU�IURP�WKH�;7$/��SLQ��7KH�:'7�LQVWUXFWLRQ
DIIHFWV�WKH�=HUR��=���6LJQ��6���DQG�2YHUIORZ��9��IODJV�

7KH�325�FORFN�VRXUFH�LV�VHOHFWHG�ZLWK�ELW���RI�WKH�:'7
UHJLVWHU��%LW���DQG���FRQWURO�D�WDS�FLUFXLW�WKDW�GHWHUPLQHV�WKH
PLQLPXP�WLPH�RXW�SHULRG��%LW���GHWHUPLQHV�ZKHWKHU�WKH

:'7�LV�DFWLYH�GXULQJ�+$/7��DQG�%LW���GHWHUPLQHV�:'7
DFWLYLW\�GXULQJ�6723��%LWV���WKURXJK���DUH�UHVHUYHG��)LJXUH
�����7KLV�UHJLVWHU�LV�DFFHVVLEOH�RQO\�GXULQJ�WKH�ILUVW����SUR�
FHVVRU�F\FOHV������;7$/�FORFNV��IURP�WKH�H[HFXWLRQ�RI�WKH
ILUVW�LQVWUXFWLRQ�DIWHU�3RZHU�2Q�5HVHW��:DWFK�'RJ�5HVHW�
RU�D�6WRS�0RGH�5HFRYHU\��)LJXUH������$IWHU�WKLV�SRLQW��WKH
UHJLVWHU�FDQQRW�EH�PRGLILHG�E\�DQ\�PHDQV��LQWHQWLRQDO�RU
RWKHUZLVH���7KH�:'705�FDQQRW�EH�UHDG��7KH�UHJLVWHU�LV�OR�
FDWHG�LQ�%DQN�)�RI�WKH�([SDQGHG�5HJLVWHU�*URXS�DW�DGGUHVV
ORFDWLRQ��)+��,W�LV�RUJDQL]HG�DV�IROORZV�

)LJXUH ��� 6WRS�0RGH�5HFRYHU\�5HJLVWHU��
���)��'+��'��'���'��:ULWH�2QO\�

'� '� '� '� '� '� '� '�

605�����)��'+

5HVHUYHG��0XVW�EH���

5HVHUYHG��0XVW�EH���

6WRS�0RGH�5HFRYHU\�6RXUFH��
���
���
���
���
���
���
���
���

5HVHUYHG��0XVW�EH���

5HVHUYHG��0XVW�EH���

5HFRYHU\�/HYHO


����/RZ
����+LJK

1RWH��,I�XVHG�LQ�FRQMXQFWLRQ�ZLWK�605�
HLWKHU�RI�WKH�WZR�VSHFLILHG�HYHQWV

ZLOO�FDXVH�D�6WRS�0RGH�5HFRYHU\�




325�2QO\

1$1'�3����3����3����3��
1$1'�3����3����3����3����3����3����3����3��
125�3����3����3��
1$1'�3����3����3��
125�3����3����3����3����3��
1$1'�3����3����3���3����3��
1$1'�3����3����3����3����3����3��

��
'HIDXOW�6HWWLQJ�$IWHU�5HVHW
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)81&7,21$/�'(6&5,37,21��&RQWLQXHG�
:'7�7LPH�6HOHFW��'���'����6HOHFWV�WKH�:'7�WLPH�SHULRG�
,W�LV�FRQILJXUHG�DV�LQGLFDWHG�LQ�7DEOH����

:'705�'XULQJ�+$/7��'����7KLV�ELW�GHWHUPLQHV�ZKHWKHU
RU�QRW�WKH�:'7�LV�DFWLYH�GXULQJ�+$/7�0RGH��$���LQGLFDWHV
DFWLYH�GXULQJ�+$/7��7KH�GHIDXOW�LV���

:'705�'XULQJ�6723��'����7KLV�ELW�GHWHUPLQHV�ZKHWKHU
RU�QRW�WKH�:'7�LV�DFWLYH�GXULQJ�6723�0RGH��6LQFH�WKH
;7$/�FORFN�LV�VWRSSHG�GXULQJ�6723�0RGH��WKH�RQ�ERDUG
5&�KDV�WR�EH�VHOHFWHG�DV�WKH�FORFN�VRXUFH�WR�WKH�:'7�325
FRXQWHU��$���LQGLFDWHV�DFWLYH�GXULQJ�6723��7KH�GHIDXOW�LV���

&ORFN�6RXUFH�IRU�:'7��'����7KLV�ELW�GHWHUPLQHV�ZKLFK
RVFLOODWRU�VRXUFH�LV�XVHG�WR�FORFN�WKH�LQWHUQDO�325�DQG�:'7
FRXQWHU�FKDLQ��,I�WKH�ELW�LV�D����WKH�LQWHUQDO�5&�RVFLOODWRU�LV
E\SDVVHG�DQG�WKH�325�DQG�:'7�FORFN�VRXUFH�LV�GULYHQ�IURP
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