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$W�D�*ODQFH 
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4XLFN�6WDUW�*XLGH 

6ZLWFK�RQ�	�ZDLW�IRU�NLOQ�WHPSHUDWXUH�GLVSOD\ 

7R�UXQ�D�ILULQJ�SURJUDP�VHW�XS�SUHYLRXVO\�SUHVV�
WKH�Ź �NH\� 

7R�VWRS�WKH�ILULQJ�DW�DQ\�WLPH�SUHVV�WKH�Ź ��NH\�
DJDLQ 

7R�UHYLHZ�ILULQJ�GDWD�SUHVV�WKH�Ź�NH\�WR�HQWHU�
WKH�SURJUDPPLQJ�PRGH 

7R�FKDQJH�ILULQJ�GDWD�SUHVV�WKH�Ÿ�	�ź�NH\V�WR�
FKDQJH�WKH�GLVSOD\HG�YDOXH 

8VH�WKH��Ź�NH\�DJDLQ�DV�QHFHVVDU\�WR�VWHS�WR�
WKH�QH[W�ILULQJ�YDOXH�RU�VHJPHQW�WR�EH�UHYLHZHG�
RU�FKDQJHG 

7R�PDUN�WKH�HQG�RI�D�SURJUDP�VHW�D�UDPS�UDWH�WR�
(QG�ZLWK�WKH�ź�NH\ 

,I�WKH�NH\ERDUG�LV�ORFNHG�WKHQ�SUHVV�WKH�Ÿ�	�ź�
NH\V�WRJHWKHU�	�KROG�GRZQ�IRU���VHFRQGV�WR�XQ�
ORFN 

7R�H[LW�WKH�SURJUDPPLQJ�PRGH�HLWKHU�ZDLW����
VHFRQGV�RU�SUHVV�WKH�Ź �NH\�WR�VWDUW�ILULQJ 
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 ���SURJUDPV�HDFK�ZLWK����VHJPHQWV 
 ��FRQWUROOHG�KHDWLQJ���FRROLQJ�UDPS���VRDN�SHU�VHJPHQW 
 6RDN�SHULRGV�XS�WR����KRXUV����PLQV 
 5DPS�UDWHV�IURP���WR������KRXU���)8// 
 ,GHDO�IRU�JODVV�RU�FHUDPLFV�XVH 
 3URJUDPV�FDQ�EH�DOWHUHG�ZKLOH�ILULQJ 
 3URJUDP�SDXVH�DQG�DGYDQFH�IDFLOLWLHV 
 .H\ERDUG�ORFNDEOH 
 'HOD\HG�VWDUW�IDFLOLW\�-�XS�WR����KRXUV����PLQV 
 3RZHU�IDLOXUH�UHFRYHU\ 
 (QHUJ\�XVHG�GLVSOD\ 
 6HWSRLQW�GLVSOD\ 
 $ODUP�EX]]HU�	�DODUP�RXWSXW 
 �&��)�RSHUDWLRQ 

)HDWXUHV 
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7XUQLQJ�2Q 

7KH�YHUVLRQ�QXPEHU�RI�WKH�VRIWZDUH�HPEHGGHG�ZLWK�
LQ�WKH�67����LV�QRZ�GLVSOD\HG���,I�\RX��QHHG�WHFK�
QLFDO�VXSSRUW�\RX�PLJKW�EH�DVNHG�IRU�WKLV�FRGH�WR�
JHWKHU�ZLWK�WKH�VHULDO�QXPEHU� 

1H[W�GLVSOD\HG�LV�WKH�WKHUPRFRXSOH�W\SH�
VHWWLQJ���7KLV�VKRXOG�PDWFK�WKH�W\SH�RI�WKHU�
PRFRXSOH�ILWWHG�WR�WKH�NLOQ�DQG�FDQ�EH�5��6��.�
RU�1�W\SH��U�6�+�Q��� 

7KH�ILQDO�GLVSOD\�ZLOO�VKRZ�WKH�NLOQ�WHPSHUD�
WXUH���$OO�RWKHU�ODPSV�VKRXOG�EH�RII� 

,I�SUHVVLQJ�DQ\�NH\�FDXVHV�/2&�WR�DSSHDU�WKHQ�
WKH�NH\ERDUG�KDV�EHHQ�ORFNHG���7KLV�LV�DQ�DQWL-
WDPSHU�IHDWXUH���3UHVV�WKH�Ÿ�	�ź�NH\V�WRJHWKHU�
	�KROG�GRZQ�IRU���VHFRQGV�WR�XQORFN� 

'XULQJ�ILULQJ�WKH�ULJKW-KDQG�GHFLPDO�SRLQW�ZLOO�
OLJKW�WR�VKRZ�ZKHQ�KHDWLQJ�SRZHU�LV�EHLQJ�
DSSOLHG�WR�WKH�NLOQ� 

7KLV�QRZ�VKRZV�WKDW�WKH�NH\ERDUG�LV�81�
/2&.('���7R�UH-ORFN�WKH�NH\ERDUG�SUHVV�WKH�Ÿ�
	�ź�NH\V�WRJHWKHU�	�KROG�GRZQ�IRU���VHFRQGV� 

,I�DQ\�PLPLF�SDQHO�ODPSV�DUH�RQ�WKHQ�WKH�67����LV�ILULQJ���7R�VWRS�WKH�ILULQJ�SUHVV�WKH�
Ź �NH\� 

1RWH��'XULQJ�SRZHU�XS�WKH�6(*0(17�GLVSOD\�VKRZV�WKH�
RSHUDWLQJ�XQLWV���&��)��RI�WKH�67�����,QVWDOOHU�DGMXVWDEOH�� 

:KHQ�WXUQHG�RQ�WKH�67����SHUIRUPV�D�GLV�
SOD\�WHVW�E\�OLJKWLQJ�DOO�RI�WKH�GLVSOD\�VHJ�
PHQWV�DQG�LOOXPLQDWLQJ�DOO�RI�WKH�IURQW�SDQHO�
LQGLFDWRU�ODPSV� 
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3URJUDPPLQJ 

$�ILULQJ�VHJPHQW 

$Q�67����ILULQJ�VHJPHQW�FRPSULVHV�D�UDPS�IROORZHG�E\�D�VRDN�SHULRG���7ZR�VHJPHQWV�
FDQ�EH�XVHG�IRU�VLPSOH�ILULQJ��ELVFXLW�ILULQJ�IRU�H[DPSOH��RU�VHYHUDO�VHJPHQWV�FDQ�EH�XVHG�
SHU�SURJUDP�IRU�FRPSOH[�ILULQJ��FU\VWDO�JOD]LQJ�RU�JODVV-PDNLQJ�IRU�H[DPSOH�� 
 
7KH�67����UDPSV�WKH�NLOQ�WHPSHUDWXUH�DW�WKH�UHTXLUHG�UDPS�UDWH�XQWLO�WKH�NLOQ�UHDFKHV�WKH�
VRDN���WDUJHW�WHPSHUDWXUH���,W�WKHQ�VRDNV��GZHOOV��DW�WKH�VRDN�WHPSHUDWXUH�IRU�WKH�VRDN�
SHULRG���,W�WKHQ�UXQV�WKH�QH[W�VHJPHQW�XQWLO�WKH�HQG�RI�WKH�SURJUDP�LV�UHDFKHG� 
 
7KH�67����LV�FDSDEOH�RI�ERWK�SRVLWLYH��KHDWLQJ��UDPSV�DQG�QHJDWLYH��FRROLQJ��UDPSV�-�DV�
XVHG�LQ�JODVVPDNLQJ�IRU�DQQHDOLQJ���7KH�W\SH�RI�UDPS�LV�FOHDUO\�VKRZQ�RQ�WKH�PLPLF�GLV�
SOD\�GXULQJ�ILULQJ� 
 
7KH�UDPS�UDWH�LV�VHWWDEOH�LQ�WKH�UDQJH����KRXU�WR������KRXU�RU�)8//��IXOO�SRZHU��RU�(QG�
�HQG�RI�SURJUDP�� 
 
7KH�VRDN���WDUJHW�WHPSHUDWXUH�LV�VHWWDEOH�RYHU�WKH�UDQJH���WR������&�������)�� 
 
7KH�VRDN�SHULRG�LV�VHWWDEOH�RYHU�WKH�UDQJH��������QR�VRDN��WR����KRXUV����PLQV� 

1RWH��GXULQJ�VRDNLQJ�WKH�67����GLVSOD\�DOWHUQDWHV�HYHU\����VHFRQGV�EHWZHHQ�
NLOQ�WHPSHUDWXUH�DQG�VRDN�SHULRG�UHPDLQLQJ� 

Cooling Ramp

Heating Ramp

Soak Period

Soak Temperature
(target temperature)
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:KHQ�QRW�ILULQJ�WKHUH�DUH�QR�LQGLFDWRUV�OLW�RQ�
WKH�PLPLF�SDQHO��WKH�UXQ�LQGLFDWRU�LV�RII�DQG�
WKH�GLVSOD\�VKRZV�WKH�FXUUHQW�NLOQ�
WHPSHUDWXUH� 

$OWHULQJ�D�SURJUDP 

7KH�FRQWUROOHU�VHWWLQJV�FDQ�EH�UHYLHZHG�E\�SUHVVLQJ�WKH�Ź�NH\� 

7KH�ILUVW�SXVK�RI�WKH�Ź�NH\�IODVKHV�WKH�SURJUDP�
QXPEHU�GLVSOD\���7KH�UHTXLUHG�ILULQJ�SURJUDP�
FDQ�QRZ�EH�VHOHFWHG�ZLWK�WKH�Ÿ�	�ź�NH\V� 

1RWH��KROGLQJ�GRZQ�WKH�Ÿ�RU�ź�NH\V�FDXVHV�UDSLG�FKDQJH�RI�WKH�GLVSOD\HG�YDOXH� 

7KH�QH[W�SXVK�RI�WKH�Ź�NH\�GLVSOD\V�WKH�UDPS�
UDWH�LQ�WKH�UDQJH�(QG���-�����+5�RU�)8//���
7KLV�FDQ�EH�DOWHUHG�ZLWK�WKH�Ÿ�	�ź�NH\V���7KH�
KHDWLQJ�UDPS�RU�WKH�FRROLQJ�UDPS�LQGLFDWRU�RQ�
WKH�PLPLF�SDQHO�ZLOO�IODVK���(QG�PDUNV�WKH�HQG�
RI�WKH�SURJUDP���)8//�KHDWV�RU�FRROV�DV�IDVW�
DV�SRVVLEOH� 

7KH�QH[W�SXVK�RI�WKH�Ź�NH\�GLVSOD\V�WKH�VRDN�
WHPSHUDWXUH���7KLV�FDQ�EH�DOWHUHG�ZLWK�WKH�Ÿ�
	�ź�NH\V���7KH�VRDN�WHPSHUDWXUH�LQGLFDWRU�
RQ�WKH�PLPLF�SDQHO�ZLOO�IODVK� 

7KH�QH[W�SXVK�RI�WKH�Ź�NH\�GLVSOD\V�WKH�VRDN�
SHULRG�LQ�KRXUV�PLQXWHV���7KLV�FDQ�EH�DOWHUHG�
LQ�WKH�UDQJH�������WR�������ZLWK�WKH�Ÿ�	�ź�
NH\V���7KH�VRDN�SHULRG�LQGLFDWRU�RQ�WKH�PLPLF�
SDQHO�ZLOO�IODVK� 

7KH�QH[W�SXVK�RI�WKH�Ź�NH\�LQFUHPHQWV�WKH�VHJPHQW�QXPEHU�GLJLW�DQG�
ILULQJ�GDWD�IRU�WKH�QH[W�VHJPHQW�FDQ�EH�HQWHUHG� 

3URJUDP�GDWD�HQWU\�LV�WHUPLQDWHG�LI�(QG�LV�
VHOHFWHG�IRU�D�UDPS�UDWH�ZLWK�WKH�ź�NH\���
3URJUDP�GDWD�HQWU\�LV�DOVR�DXWRPDWLFDOO\�WHU�
PLQDWHG�LI�WKH�PD[LPXP�QXPEHU�RI�VHJPHQWV�
KDYH�EHHQ�HQWHUHG� 

1RWH����WR�H[LW�SURJUDPPLQJ�ZLWKRXW�F\FOLQJ�WKURXJK�DOO�RI�WKH�DERYH�VWHSV�ZDLW����VHFRQGV�ZLWKRXW�SUHVVLQJ�DQ\�
NH\V�-�WKH�67����ZLOO�UHYHUW�WR�WKH�LGOH�GLVSOD\���$OWHUQDWLYHO\�SUHVV�WKH�Ź �NH\�WR�H[LW�SURJUDPPLQJ�DQG�WR�EHJLQ�
ILULQJ�LPPHGLDWHO\� 

1RWH����WKH�Ż�NH\�FDQ�EH�XVHG�WR�UHYHUVH�WKURXJK�WKH�SURJUDPPLQJ�VWHSV�WR�FRUUHFW�HUURUV�RU�WR�H[LW�SURJUDPPLQJ�
PRGH� 

1RWH����DYDLODEOH�UDPS�UDWH�GLVSOD\V�DUH��(QG����«�����	�)8//���,I��(QG�LV�VKRZQ�EXW�DQRWKHU�VHJPHQW�LV�UHTXLUHG�
WKHQ�SXVK�WKH�Ÿ�NH\�WR�REWDLQ�WKH�UHTXLUHG�UDPS�UDWH��LQ�WKH�UDQJH����KU�WR������KU����,I�IXOO�SRZHU�LV�UHTXLUHG�WKHQ�SXVK�
WKH�Ÿ�NH\�XQWLO��)8//�LV�GLVSOD\HG���7R�PDUN�WKH�HQG�RI�WKH�SURJUDP�SXVK�WKHź�NH\�XQWLO�(QG�LV�GLVSOD\HG 
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)LULQJ 
7R�VWDUW�D�ILULQJ�SUHVV�WKH�Ź �NH\���7KH�ILULQJ�LQGLFDWRU�ODPS�ZLOO�IODVK� 

+LQW��LW�LV�JRRG�SUDFWLFH�WR�FKHFN�WKDW�WKH�SURJUDP�LV�FRUUHFW�E\�SUHVVLQJ�WKH�Ź�
NH\�	�FKHFNLQJ�WKH�SURJUDP�QXPEHU�	�SURJUDP�FRQWHQWV�EHIRUH�SUHVVLQJ�WKH�Ź �
NH\�WR�VWDUW�D�ILULQJ���,W�LV�DOVR�D�JRRG�LGHD�WR�KDYH�D�ZULWWHQ�UHFRUG�RI�WKH�FRQWHQWV�
RI�WKH�ILULQJ�SURJUDPV�NHSW�DQG�GLVSOD\HG�QHDU�WKH�NLOQ�HVSHFLDOO\�LI�WKHUH�LV�PRUH�
WKDQ�RQH�XVHU�RI�WKH�NLOQ� 

:LWK�WKH�ILULQJ�LQGLFDWRU�IODVKLQJ�DQ�RSWLRQDO�
VWDUW�GHOD\�XS�WR����KRXUV�����PLQXWHV�FDQ�EH�
HQWHUHG�ZLWK�WKH�Ÿ�	�ź�NH\V� 

,QIRUPDWLRQ��7KH�67����RSHUDWHV�E\�FDOFXODWLQJ�WKH�DPRXQW�RI�HQHUJ\�UHTXLUHG�E\�WKH�
NLOQ�HYHU\����VHFRQGV��WKLV�SHULRG�LV�LQVWDOOHU�DGMXVWDEOH����,I�IRU�H[DPSOH�����RI�IXOO�
HQHUJ\�LV�UHTXLUHG�WR�PDLQWDLQ�D�SDUWLFXODU�UDPS�UDWH�RU�D�SDUWLFXODU�VRDN�WHPSHUDWXUH�
WKHQ�WKH�67����ZLOO�DSSO\�KHDWLQJ�SRZHU�WR�WKH�NLOQ�IRU����VHFRQGV�HYHU\����VHFRQGV���
7KH�NLOQ�KHDWLQJ�LQGLFDWRU�ZLOO�OLJKW�IRU����VHFRQGV�HYHU\����VHFRQGV���,I�WKH�NLOQ�KDV�D�
FRQWDFWRU�WKHQ�D�ORXG�FOLFN�ZLOO�EH�KHDUG�ERWK�ZKHQ�WKH�NLOQ�KHDWLQJ�LQGLFDWRU�OLJKWV�XS�
DQG�ZKHQ�LW�JRHV�RXW���,I�IXOO�KHDWLQJ�SRZHU�LV�UHTXLUHG�WKHQ�WKH�NLOQ�KHDWLQJ�LQGLFDWRU�
ZLOO�UHPDLQ�OLW���,I�IXOO�FRROLQJ�LV�UHTXLUHG�WKH�NLOQ�KHDWLQJ�LQGLFDWRU�ZLOO�UHPDLQ�RII� 

$IWHU���VHFRQGV��RU�LPPHGLDWHO\�LI�WKH�Ź �NH\�LV�SUHVVHG�DJDLQ��WKH�ILULQJ�ZLOO�FRP�
PHQFH�DQG�WKH�ILULQJ�LQGLFDWRU�ODPS�ZLOO�UHPDLQ�OLW� 

7R�VWRS�WKH�ILULQJ�SUHPDWXUHO\�DW�DQ\�WLPH�SUHVV�WKH�Ź �NH\�DJDLQ���7KH�ILULQJ�LQGLFDWRU�
ODPS�ZLOO�JR�RXW� 

1RWH��GXULQJ�UDPSLQJ�WKH�67����ZLOO�SHUIRUP�HLWKHU�FRQWUROOHG�KHDWLQJ�RU�FRQWUROOHG�
FRROLQJ�-�DV�LQGLFDWHG�RQ�WKH�PLPLF�GLVSOD\���'XULQJ�VRDNLQJ�WKH�67����GLVSOD\�DOWHU�
QDWHV�HYHU\����VHFRQGV�EHWZHHQ�NLOQ�WHPSHUDWXUH�DQG�VRDN�SHULRG�UHPDLQLQJ���$W�WKH�
HQG�RI�HDFK�VHJPHQW�WKH�VHJPHQW�QXPEHU�GLVSOD\�ZLOO�EH�LQFUHPHQWHG� 
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&RROLQJ 
8SRQ�FRPSOHWLRQ�RI�ILULQJ�WKH�67����OLJKWV�DOO�ODPSV�RQ�WKH�PLPLF�GLVSOD\�DQG�WKH�NLOQ�
LV�DOORZHG�WR�FRRO�QDWXUDOO\� 

:KLOH�WKH�NLOQ�WHPSHUDWXUH�LV�DERYH����&�WKH�GLVSOD\�DOWHUQDWHV�HYHU\���VHFRQGV�EH�
WZHHQ�WKH�NLOQ�WHPSHUDWXUH�DQG�+2W� 

:KHQ�WKH�NLOQ�KDV�FRROHG�WR�OHVV�WKDQ����&�WKH�GLVSOD\�DOWHUQDWHV�HYHU\���VHFRQGV�
EHWZHHQ�WKH�NLOQ�WHPSHUDWXUH�DQG�(QG� 

7R�UHWXUQ�WKH�67����EDFN�WR�LGOH�FRQGLWLRQ�UHDG\�IRU�WKH�QH[W�ILULQJ�SUHVV�WKH�Ź �NH\�
�RU�WXUQ�RII�WKH�SRZHU�WR�WKH�LQVWUXPHQW�� 
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,I�WKH�67����LV�SURJUDPPHG�WR�KHDW�WKH�NLOQ�DW�D�IDVWHU�UDWH�WKDQ�WKH�NLOQ�LV�FDSDEOH�RI�
WKHQ�WKH�67����ZLOO�WXUQ�RQ�IXOO�SRZHU�WKHQ�ZDLW�XQWLO�WKH�NLOQ�WHPSHUDWXUH�KDV�ULVHQ�WR�
WKH�FRUUHFW�WHPSHUDWXUH�EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�UDPS�RU�VRDN�VHJPHQW� 
 
/LNHZLVH�LI�WKH�67����LV�SURJUDPPHG�WR�FRRO�WKH�NLOQ�DW�D�IDVWHU�UDWH�WKDQ�WKH�NLOQ�LV�
FDSDEOH�RI�WKHQ�WKH�67����ZLOO�DSSO\�]HUR�SRZHU�WKHQ�ZDLW�XQWLO�WKH�NLOQ�KDV�FRROHG�WR�
WKH�FRUUHFW�WHPSHUDWXUH�EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�UDPS�RU�VRDN�VHJPHQW� 

.LOQ�WRR�VORZ 

+HDWLQJ�	�&RROLQJ�5DPSV 
7KH�67����LV�FDSDEOH�RI�FRQWUROOHG�UDPSV�IRU�ERWK�KHDWLQJ�DQG�FRROLQJ���7KH�W\SH�RI�
UDPS�UHTXLUHG�LV�GHWHUPLQHG�E\�FRPSDULQJ�WKH�UHTXLUHG�VRDN�WHPSHUDWXUH�WR�WKH�VRDN�
WHPSHUDWXUH�LQ�WKH�SUHYLRXV�VHJPHQW�DQG�LV�VKRZQ�RQ�WKH�PLPLF�GLVSOD\� 

Ź �.H\�2SHUDWLRQ 
,I�WKH�Ź �NH\�LV�SUHVVHG�GXULQJ�D�ILULQJ�WKHQ�WKH�ILULQJ�ZLOO�EH�KDOWHG��QRW�SDXVHG����
3UHVVLQJ�WKH�Ź �NH\�DJDLQ�ZLOO�FDXVH�WKH�67����WR�UHVWDUW�WKH�ILULQJ�IURP�WKH�EHJLQ�
QLQJ���7KH�67����ZLOO�ORRN�DW�WKH�FXUUHQW�NLOQ�WHPSHUDWXUH�DQG�LI�WKLV�LV�JUHDWHU�WKDQ�WKH�
UHTXLUHG�VRDN�WHPSHUDWXUH�WKHQ�WKH�67����ZLOO�DXWRPDWLFDOO\�FRRO�IURP�FXUUHQW�WHPSHU�
DWXUH�WR�WKH�VRDN�WHPSHUDWXUH���7KLV�PD\�QRW�EH�ZKDW�LV�GHVLUHG�VR�WKH�Ź �NH\�VKRXOG�
RQO\�EH�XVHG�WR�KDOW�WKH�ILULQJ�LQ�DQ�HPHUJHQF\� 
 
7KH�SURJUDP�FDQ�EH�SDXVHG�RU�SURJUDP�GDWD�FDQ�EH�FKDQJHG�ZKLOH�WKH�FRQWUROOHU�LV�
ILULQJ��VHH�QH[W�VHFWLRQ����7KLV�LV�D�EHWWHU�RSWLRQ�WKDQ�XVLQJ�WKH�Ź �NH\���7KH�SURJUDP�
DGYDQFH�IHDWXUH�LV�KRZHYHU�DYDLODEOH�WR�UHFRYHU�TXLFNO\�IURP�Ź �NH\�RSHUDWLRQ�LI�
UHTXLUHG� 

0HPRU\ 
$OO�SURJUDPV�	�QHFHVVDU\�GDWD�DUH�UHPHPEHUHG�ZKHQ�WKH�67����LV�WXUQHG�RII���,Q�WKH�
HYHQW�RI�SRZHU�IDLOXUH�GXULQJ�ILULQJ�WKH�67����ZLOO�DXWRPDWLFDOO\�UHVXPH�ILULQJ�ZKHQ�
SRZHU�LV�UHWXUQHG��WKLV�IHDWXUH�FDQ�EH�GLVDEOHG��VHH�,QVWDOODWLRQ�VHFWLRQ�� 

'HOD\HG�6WDUW 
%\�GHIDXOW�WKH�GHOD\HG�VWDUW�WLPH�SHULRG�LV�LQLWLDOLVHG�WR�������IRU�HDFK�ILULQJ���7KH�
67����FDQ�KRZHYHU�EH�FRQILJXUHG�WR�UHPHPEHU�WKH�GHOD\HG�VWDUW�WLPH�SHULRG��VHH�
,QVWDOODWLRQ�VHFWLRQ�� 

2SHUDWLQJ�1RWHV 
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3URJUDP�3DXVH�)DFLOLW\ 

:$51,1*�-�352*5$0�3$86( 
7KH�SURJUDP�SDXVH�IDFLOLW\�VKRXOG�EH�XVHG�ZLWK�FDUH���3URJUDP�H[HFXWLRQ�LV�VXVSHQGHG�
DQG�WKH�NLOQ�ZLOO�EH�KHOG�DW�LWV�FXUUHQW�WHPSHUDWXUH���,I�OHIW�WRR�ORQJ�DW�KLJK�WHPSHUDWXUHV�
NLOQ�GDPDJH�FRXOG�UHVXOW���3DXVH�ZLOO�DXWRPDWLFDOO\�UHOHDVH�DIWHU�DQ�,QVWDOOHU-GHILQHG�
WLPH�SHULRG��GHIDXOW����KRXUV�-�VHH�,QVWDOODWLRQ�VHFWLRQ�� 

$GMXVWLQJ�:KLOH�)LULQJ 
)LULQJ�YDOXHV�FDQ�EH�DGMXVWHG�ZKLOH�WKH�67����LV�ILULQJ���$OVR�WKHUH�DUH�SURJUDP�SDXVH�
DQG�SURJUDP�DGYDQFH�IHDWXUHV�WKDW�DUH�SDUWLFXODUO\�XVHIXO�IRU�JODVV�ZRUN� 

$GMXVWLQJ�)LULQJ�9DOXHV 
:KLOH�ILULQJ�RSHUDWH�WKH�Ź�NH\�WR�VHOHFW�WKH�UHTXLUHG�SDUDPHWHU�DV�VKRZQ�E\�D�IODVKLQJ�
ODPS�RQ�WKH�PLPLF�GLVSOD\���7KH�ILULQJ�YDOXH�LV�VKRZQ�RQ�WKH�PDLQ�GLVSOD\�DQG�FDQ�QRZ�
EH�DGMXVWHG�ZLWK�WKH�Ÿ�	�ź�NH\V�LQ�WKH�XVXDO�ZD\���7KH�FRQWHQWV�RI�WKH�FXUUHQW�
VHJPHQW�RU�DQ\�VHJPHQW�VWLOO�WR�EH�H[HFXWHG�FDQ�EH�FKDQJHG���)LULQJ�ZLOO�VWLOO�FDUU\�RQ�
DV�QRUPDO�ZKLOH�WKHVH�FKDQJHV�DUH�EHLQJ�PDGH���7KH�67����ZLOO�UHWXUQ�WR�LWV�QRUPDO�
UXQQLQJ�GLVSOD\����VHFRQGV�DIWHU�NH\�SUHVVHV�FHDVH��RU�LPPHGLDWHO\�DIWHU�(QG�LV�
GLVSOD\HG�� 
 
&KDQJHV�PDGH�WR�SURJUDPV�LQ�WKLV�ZD\�DUH�VWRUHG�DQG�DUH�XVHG�IRU�VXEVHTXHQW�ILULQJV� 

3URJUDP�$GYDQFH�)DFLOLW\ 
:KLOH�ILULQJ�SUHVV�DQG�KROG�GRZQ�WKH�Ÿ�NH\�IRU���VHFRQGV�WR�REWDLQ�WKH� ��DGYDQFH��
IXQFWLRQ���7KH�67����ZLOO�VRXQG�D�VKRUW�EHHS�DQG�WKH�H[HFXWLQJ�SURJUDP�ZLOO�LPPHGL�
DWHO\�DGYDQFH�RQH�VWHS�DV�LQGLFDWHG�E\�ODPSV�RQ�WKH�PLPLF�SDQHO���7KH�HIIHFW�RI�WKLV�LV�
DV�IROORZV�- 
 
,I�UDPSLQJ�WKHQ�WKH�67����ZLOO�VZLWFK�WR�VRDN�DW�WKH�FXUUHQW�NLOQ�WHPSHUDWXUH� 
,I�VRDNLQJ�WKHQ�WKH�67����ZLOO�DGYDQFH�WR�WKH�QH[W�VHJPHQW�LI�DQ\��RU�HOVH�LW�ZLOO�HQG�
WKH�ILULQJ� 
 
&KDQJHV�PDGH�WR�WKH�RSHUDWLRQ�RI�WKH�67����LQ�WKLV�ZD\�DUH�WHPSRUDU\�DQG�DUH�QRW�
VWRUHG� 

:KLOH�ILULQJ�SUHVV�DQG�KROG�GRZQ�WKH�ź�NH\�WR�REWDLQ�WKH�ʻ��SDXVH��IXQFWLRQ���7KH�
67����ZLOO�VRXQG�D�VKRUW�EHHS�DQG�WKH�H[HFXWLQJ�SURJUDP�ZLOO�SDXVH�LQGHILQLWHO\�DW�WKH�
FXUUHQW�NLOQ�WHPSHUDWXUH���7R�UHOHDVH�WKH�SDXVH�UHSHDW�WKH�DERYH�DFWLRQ� 

:KLOH�SDXVHG��WKH�NLOQ�WHPSHUDWXUH�GLVSOD\�
ZLOO�DOWHUQDWH�SHULRGLFDOO\�ZLWK�D�VFUROOLQJ�
3$86(G�GLVSOD\�DQG�D�EHHS�ZLOO�EH�VRXQGHG� 
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(UURU�0HVVDJHV 

+HDWLQJ�HUURU���7KH�NLOQ�WHPSHUDWXUH�LV�QRW�
LQFUHDVLQJ�DV�UHTXLUHG���7KH�NLOQ�KDV�EHHQ�RQ�
IXOO�SRZHU�IRU����PLQXWHV�EXW�WKH�WHPSHUDWXUH�
KDV�QRW�LQFUHDVHG�E\�DW�OHDVW���&� 

,I�WKH�67����GHWHFWV�D�SUREOHP�WKH�EX]]HU�ZLOO�VRXQG�DQG�DQ�HUURU�PHVVDJH�ZLOO�EH�
GLVSOD\HG���7KLV�HUURU�PHVVDJH�ZLOO�DOWHUQDWH�ZLWK�D�GLVSOD\�RI�NLOQ�WHPSHUDWXUH���7KH�
VHJPHQW�QXPEHU�GLVSOD\�ZLOO�VKRZ�ZKHUH�WKH�HUURU�RFFXUUHG� 

3RVVLEOH�FDXVHV��NLOQ�GRRU�RU�OLG�QRW�FORVHG�SURSHUO\�RU�GRRU�VZLWFK�IDXOW\�RU�QHHGV�
DGMXVWLQJ���+HDWHU�HOHPHQW�RSHQ�FLUFXLW�RU�HOHPHQWV�WRR�ROG���(OHFWULFDO�SRZHU�SKDVH�
IDLOXUH�RU�FRQWDFWRU�IDLOXUH� 

7KHUPRFRXSOH�RU�WKHUPRFRXSOH�ZLULQJ�RSHQ�
FLUFXLW���*HW�WKHUPRFRXSOH�DQG�ZLULQJ�
FKHFNHG���5HSODFH�WKHUPRFRXSOH�LI�QHFHV�
VDU\� 

7KHUPRFRXSOH�UHYHUVHG��NLOQ�WHPSHUDWXUH�
DSSDUHQWO\�OHVV�WKDQ�-���&����7KLV�LV�DQ�LQVWDO�
ODWLRQ�IDXOW���*HW�ZLULQJ�FKHFNHG� 

&RROLQJ�HUURU���7KH�NLOQ�KDV�EHHQ�RQ�]HUR�
SRZHU�IRU����PLQXWHV�EXW�WKH�NLOQ�WHPSHUDWXUH�
KDV�QRW�IDOOHQ�E\�DW�OHDVW���&� 

3RVVLEOH�FDXVHV��FRQWDFWRU�IDLOXUH��FRQWDFWV�ZHOGHG"��RU�WKHUPRFRXSOH�FRQQHFWLRQ�
LQWHUPLWWHQW�RU�KLJK�UHVLVWDQFH� 

.LOQ�WHPSHUDWXUH�RYHUVKRRW���7KH�NLOQ�WHPSHU�
DWXUH�H[FHHGV�WKH�GHVLUHG�WHPSHUDWXUH�E\�D�
SUHVHW�OLPLW�DV�VKRZQ�EHORZ�- 

7R�REWDLQ�PRUH�LQIRUPDWLRQ�RQ�WKH�HUURU�RSHUDWH�WKH�Ż�NH\���7KH�ILUVW�SUHVV�ZLOO�GLVSOD\�
WKH�PD[LPXP�WHPSHUDWXUH�UHDFKHG�LQ�WKH�ILULQJ���7KH�VHFRQG�SUHVV�ZLOO�GLVSOD\�WKH�
OHQJWK�RI�WLPH�WKDW�WKH�HUURU�KDV�EHHQ�SUHVHQW���7KH�EX]]HU�ZLOO�PXWH� 

'HVLUHG�7HPSHUDWXUH 2YHUVKRRW�DOORZHG 

0RUH�WKDQ�����&�EXW�OHVV�WKDQ�����& ����& 

0RUH�WKDQ�����&�EXW�OHVV�WKDQ�����& ����& 

0RUH�WKDQ�����& ����& 

/HVV�WKDQ�����& ����& 
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$OO�WKHVH�HUURU�PHVVDJHV�FDXVH�WKH�67����WR�WHUPLQDWH�WKH�ILULQJ���7KH�DODUP�EX]]HU�
ZLOO�VRXQG�RQFH�SHU�VHFRQG���7R�UHVHW�WKH�67����WXUQ�RII�WKH�SRZHU�WR�WKH�LQVWUXPHQW�
DQG�KDYH�WKH�IDXOW�LQYHVWLJDWHG�DQG�UHFWLILHG�E\�\RXU�LQVWDOOHU�RU�NLOQ�VHUYLFH�HQJLQHHU� 

7HFKQLFDO�QRWH��WKHVH�HUURU�PHVVDJHV�ZLOO�FDXVH�WKH�DODUP�UHOD\�
WR�RSHQ���� 

1RWH��WKHVH�HUURU�PHVVDJHV�DUH�SURYLGHG�WR�GHWHFW�NLOQ�IDXOWV�
DQG�VR�RIIHU�VRPH�SURWHFWLRQ�WR�WKH�NLOQ��� 

0D[LPXP�ILULQJ�WLPH�H[FHHGHG���7KH�OHQJWK�RI�
WKH�ILULQJ�KDV�H[FHHGHG�DQ�LQVWDOOHU�VHOHFWDEOH�
OLPLW� 

0D[LPXP�URRP�WHPSHUDWXUH�H[FHHGHG���7KH�
LQWHUQDO�WHPSHUDWXUH�RI�WKH�67����KDV�H[�
FHHGHG�DQ�LQVWDOOHU�VHOHFWDEOH�OLPLW� 

3RVVLEOH�FDXVHV��NLOQ�URRP�YHQW�IDQ�IDLOXUH��NLOQ�URRP�WRR�VPDOO��YHQWLODWLRQ�JULOOV�
EORFNHG��GDPSHU�RU�EXQJ�OHIW�RSHQ��FRQWUROOHU�PRXQWHG�WRR�FORVH�WR�NLOQ� 

3URJUDP�(UURU���7KLV�HUURU�PHVVDJH�LV�GLV�
SOD\HG�LI�D�SRWHQWLDO�HUURU�LV�GHWHFWHG�ZLWKLQ�WKH�
ILULQJ�SURJUDP�ZKHQ�WKH�Ź �NH\�LV�SUHVVHG�WR�
VWDUW�D�ILULQJ���7KH�DODUP�EX]]HU�ZLOO�VRXQG���
WLPHV�DQG�WKH�VHJPHQW�GLVSOD\�ZLOO�VKRZ�WKH�

VXVSHFW�VHJPHQW�QXPEHU���7R�FOHDU�WKLV�HUURU�SUHVV�WKH�Ź�NH\��7KH�67����ZLOO�QRZ�
HQWHU�SURJUDPPLQJ�PRGH�WR�DOORZ�WKH�VXVSHFW�SURJUDP�WR�EH�YLHZHG�DQG�DOWHUHG�LI�
QHFHVVDU\���,I�D�IDXOW�LV�IRXQG�WKHQ�FRUUHFW�LW���,I�QR�IDXOW�LV�IRXQG�WKHQ�SUHVV�WKH�Ź �NH\�
DJDLQ�WR�IRUFH�WKH�ILULQJ�SURJUDP�WR�VWDUW���$�SRWHQWLDO�SURJUDPPLQJ�HUURU�LV�GHILQHG�DV�
D�YHU\�ORZ�UDPS�UDWH�WR�D�YHU\�ORZ�WHPSHUDWXUH���6XFK�D�SURJUDPPLQJ�IDXOW�PLJKW�
FDXVH�YHU\�ORQJ�ILULQJ�WLPHV�ZLWK�SRWHQWLDO�NLOQ�GDPDJH� 

)LULQJ�3URJUDP�(UURUV 
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2WKHU�)HDWXUHV 
(QHUJ\�8VHG�	�6HWSRLQW�'LVSOD\V 
2SHUDWH�WKH�Ż�NH\�DW�DQ\�WLPH�WR�VKRZ�WKH�DPRXQW�RI�HOHFWULFDO�HQHUJ\�XVHG�LQ�N:K���
,I�SUHVVHG�GXULQJ�D�ILULQJ�LW�VKRZV�WKH�HQHUJ\�XVHG�VR�IDU���$IWHU�D�ILULQJ�LW�VKRZV�WKH�
WRWDO�HQHUJ\�XVHG�IRU�WKDW�ILULQJ���7KLV�LQIRUPDWLRQ�LV�VWRUHG�ZKLOH�SRZHU�LV�RII�DQG�LV�
RQO\�UHVHW�WR�]HUR�ZKHQ�D�QHZ�ILULQJ�LV�VWDUWHG���,I�WKH�YDOXH�GLVSOD\HG�LV�DOZD\V�����
WKHQ�WKH�NLOQ�SRZHU�UDWLQJ�KDV�QRW�EHHQ�FRQILJXUHG�-�VHH�WKH�LQVWDOODWLRQ�VHFWLRQ�RI�WKLV�
KDQGERRN� 
2SHUDWLQJ�WKH�Ż�NH\�D�VHFRQG�WLPH�VKRZV�WKH�FXUUHQW�VHW-SRLQW��WKH�WHPSHUDWXUH�
ZKLFK�WKH�67����LV�FXUUHQWO\�WU\LQJ�WR�DFKLHYH�� 

.H\ERDUG�/RFN�)DFLOLW\ 
7KH�NH\V�RQ�WKH�67����FDQ�EH�ORFNHG�VR�WKDW�SUHVVLQJ�WKHP�KDV�QR�HIIHFW���7KLV�LV�DQ�
DQWL-WDPSHU�IHDWXUH�XVHG�WR�HQVXUH�WKDW�WKH�RSHUDWLRQ�RI�WKH�67����RU�WKH�SURJUDP�GDWD�
FDQQRW�EH�DOWHUHG�E\�XQ-DXWKRULVHG�SHRSOH���7KH�67����FDQ�EH�ORFNHG�ZKHQ�LW�LV�LGOH��QRW�
ILULQJ��RU�ZKLOH�LW�LV�ILULQJ���,W�FDQQRW�EH�ORFNHG�ZKLOH�LW�LV�EHLQJ�SURJUDPPHG� 

3RZHU�)DLOXUH�5HFRYHU\ 

,I�SRZHU�IDLOV�GXULQJ�ILULQJ�WKHQ�WKH�67����UHFRYHUV�DV�IROORZV�- 
)RU�SRZHU�IDLOXUH�GXULQJ�VWDUW�GHOD\�WKH�67����WLPHV�RII�WKH�UHPDLQLQJ�VWDUW�GHOD\�ZKHQ�
SRZHU�UHWXUQV���)RU�SRZHU�IDLOXUH�GXULQJ�UDPSLQJ�WKH�67����FRQWLQXHV�WKH�UDPS�LW�ZDV�
SUHYLRXVO\�H[HFXWLQJ���)RU�SRZHU�IDLOXUH�GXULQJ�VRDNLQJ�WKH�67����UDPSV�EDFN�XS�WR�
VRDN�WHPSHUDWXUH�DW�WKH�FRUUHFW�UDPS�UDWH�WKHQ�DSSOLHV�WKH�UHPDLQLQJ�VRDN�SHULRG���7KLV�
UHFRYHU\�VFKHPH�FDQ�EH�GLVDEOHG�LI�UHTXLUHG��VHH�LQVWDOODWLRQ�VHFWLRQ��-�WKH�67����ZLOO�
WKHQ�ORFN�XS�ZLWK�)$,/�GLVSOD\HG�DQG�NLOQ�RII�LQ�WKH�HYHQW�RI�SRZHU�IDLOXUH� 

3UHVV�WKH�Ÿ�	�ź�NH\V�WRJHWKHU�	�KROG�GRZQ�
IRU���VHFRQGV�WR�ORFN�RU�WR�XQORFN� 
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6DPSOH�&HUDPLFV�3URJUDPV 

3URJUDP 
�1XPEHU 

3URJUDP�1DPH 6HJ�� 
5DPS 
5DWH 
�&�KU 

6HJ�� 
6RDN 
7HPS 
�& 

6HJ�� 
5DPS 
5DWH 
�&�KU 

6HJ�� 
6RDN 
7HPS 
�& 

6HJ�� 
6RDN 
7LPH 
KU�PQ 

�� 6ORZ�%LVTXH �� ��� )8// ���� ����� 

�� 1RUPDO�%LVTXH ��� ��� )8// ���� ����� 

�� +LJK�%LVTXH ��� ��� )8// ���� ����� 

�� %UXVK-RQ 
(DUWKHQZDUH�*OD]H 
�����&��&RQH��� 

��� 
 

��� )8// ���� ����� 

�� 6WDQGDUG�(DUWKHQZDUH�
*OD]H������& 

��� 
 

��� )8// ���� ����� 

�� (DUWKHQZDUH�+LJK 
7HPSHUDWXUH�*OD]H 
�����& 

��� 
 

��� )8// ���� ����� 

�� 0LG-5DQJH 
6WRQHZDUH�*OD]H 
�����& 

��� 
 

��� )8// ���� ����� 

�� 6WDQGDUG 
6WRQHZDUH�*OD]H 
�����&��VHH�QRWH� 

��� 
 

��� )8// ���� ����� 

�� 2QJOD]H�����& ��� ��� )8// ��� ����� 

�� /XVWUH�����& ��� ��� )8// ��� ����� 

6HJ�� 
6RDN 
7LPH 
KU�PQ 

����� 

����� 

����� 

����� 

����� 

����� 

����� 

����� 

����� 

����� 

6HJ�� 
5DPS 
5DWH 
�&�KU 

(QG 

(QG 

(QG 

(QG 

(QG 

(QG 

(QG 

(QG 

(QG 

(QG 

1RWH 
,W�KDV�EHHQ�IRXQG�WKDW�D�NLOQ�FRQWUROOHU�ZLOO�JLYH�JUHDWHU�KHDW�ZRUN�DV�WKH�WHPSHUDWXUH�
LQFUHDVHV��7KHUHIRUH�WR�DFKLHYH�D�VWRQHZDUH�ILULQJ�RI�FRQH��-��ZH�VXJJHVW�VHWWLQJ�WKH�
ILQDO�VRDN�WHPSHUDWXUH�WR������&���$�VOLJKW�DGMXVWPHQW�FDQ�WKHQ�EH�PDGH�DIWHU�WKH�ILUVW�
ILULQJ���,W�VKRXOG�EH�UHPHPEHUHG�WKDW�NLOQ�FRQWUROOHUV�DUH�LQGLFDWRUV�RI�WHPSHUDWXUH�DQG�
WKH�HIIHFWV�RI�IDVWHU�RU�VORZHU�ILULQJV�PD\�FDXVH�H[WUHPH�YDULDWLRQV�LQ�WKH�HQG�UHVXOW���
7KLV�LV�NQRZQ�ZLWKLQ�FHUDPLFV�DV�³KHDWZRUN´���&RQHV�DUH�PHDVXUHV�RI�KHDWZRUN�DQG�LW�
LV�VWURQJO\�UHFRPPHQGHG�WKDW�FRQHV�DUH�DOZD\V�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�NLOQ�
FRQWUROOHU�WR�DSSUHFLDWH�WKH�GLIIHUHQFHV�EHWZHHQ�KHDWZRUN�DQG�WHPSHUDWXUH�LQGLFDWHG�
E\�WKH�FRQWUROOHU���6WRQHZDUH�ILULQJV�ZLOO�DOVR�GHPRQVWUDWH�WKH�JUHDWHVW�SRWHQWLDO�
GLIIHUHQFHV�EHWZHHQ�KHDWZRUN�DQG�LQGLFDWHG�WHPSHUDWXUH� 

7KH�67����LV�SURYLGHG�SUH-SURJUDPPHG�ZLWK�WKH�FHUDPLFV�ILULQJ�SURJUDPV�EHORZ���
7KHVH�SURJUDPV�PD\�EH�PRGLILHG�RU�RYHU-ZULWWHQ�DV�UHTXLUHG� 



3DJH�      67����8VHU�+DQGERRN �� 

',6&211(&7�%()25( 
5(029,1*�&29(5 

�12�86(5�6(59,&($%/( 
3$576�,16,'(� 

:$51,1* 
 

,62/$7(�.,/1�	�352*5$00(5�)520�(/(&75,&$/�
6833/<�%()25(�$77(037,1*�,167$//$7,21�25��

5(3$,5�:25. 

,QVWDOODWLRQ 

,QVWDOODWLRQ�&DWHJRU\��,, 
3ROOXWLRQ�&ODVV��� 

���-���9�a������+=����$ 

)XVH������$�$QWL-VXUJH 
��PP�FHUDPLF�+5& 

,3�� 

7R�PHHW�(OHFWURPDJQHWLF�&RPSDWLELOLW\�UHTXLUHPHQWV�WKH�FRQWUROOHU�OHDG�VKRXOG�QRW�
H[FHHG����P�LQ�OHQJWK� 

7KLV�LQVWUXPHQW�LV�GHVLJQHG�IRU�XVH�PDLQO\�LQ�'RPHVWLF��&RPPHUFLDO�	�/LJKW�,QGXVWULDO�
HQYLURQPHQWV�ZKHUH�HOHFWURPDJQHWLF�LQWHUIHUHQFH�PD\�FDXVH�D�ORVV�RI�DFFXUDF\�RI�WKH�
GLVSOD\HG�WHPSHUDWXUH�UHDGLQJ�RI�XS�WR���&���6SHFLILHG�DFFXUDF\�ZLOO�EH�UHVWRUHG�ZKHQ�
WKH�LQWHUIHUHQFH�LV�UHPRYHG� 

6DIHW\�:DUQLQJV 

,QVWDOOHU�,QIRUPDWLRQ 

(0& 
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0RXQWLQJ�/RFDWLRQ 
0RXQW�WKH�LQVWUXPHQW�RQ�D�VXLWDEOH�YHUWLFDO�VXUIDFH�ZKLFK�ZLOO�QRW�JHW�KRW���&KRRVH�D�
SRVLWLRQ�ZKHUH�WKH�LQVWUXPHQW�LV�QRW�H[SRVHG�WR�GLUHFW�KHDW�IURP�WKH�NLOQ�-�HVSHFLDOO\�
ZKHQ�WKH�NLOQ�GRRU�RU�OLG�LV�RSHQ� 

0RXQWLQJ 

:DOO�0RXQWLQJ�%UDFNHW 
7KLV�LV�D�µKROVWHU¶�VW\OH�$%6�PRXOGHG�EUDFNHW�ZKLFK�FDQ�EH�DWWDFKHG�ZLWK���VFUHZV���
7KH�EUDFNHW�PRXQWLQJ�KROHV�DUH�VSDFHG���PP���7KH�LQVWUXPHQW�FDQ�EH�UHPRYHG�IURP�
WKLV�EUDFNHW�IRU�LQ-KDQG�SURJUDPPLQJ�LI�UHTXLUHG� 

7KH�FRLO�RI�WKH�HDFK�NLOQ�FRQWDFWRU�VKRXOG�EH�VXSSUHVVHG�ZLWK�DQ�5&�VXSSUHVVRU���
7KH�5&�VXSSUHVVRU�PXVW�EH�FRQQHFWHG�GLUHFWO\�DFURVV�WKH�FRLO�WHUPLQDOV�RQ�WKH�
FRQWDFWRU���6XLWDEOH�SURSULHWDU\�5&�VXSSUHVVRUV�DUH�RIWHQ�DYDLODEOH�IURP�FRQWDFWRU�
PDQXIDFWXUHUV�DV�DGG-RQ�EORFNV� 
 
$�VXLWDEOH�5&�VXSSUHVVRU�ZLWK�LQVXODWHG�ZLUH�OHDGV��IO\�OHDGV��LV�WKH�2ND\D�(OHFWULF�
;(%����%���7KHVH�DUH�DYDLODEOH�IURP�6WDIIRUG�,QVWUXPHQWV�/WG��-�RXU�SDUW�QXPEHU��
³6833´� 

&RQWDFWRU�&RLO�6XSSUHVVLRQ 
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&RQQHFWLQJ�/HDG 
7KH�67����LV�ILWWHG�DV�VWDQGDUG�
ZLWK�D�FRQQHFWLQJ�OHDG�DQG�SOXJ���
7KH�OHDG�OHQJWKV�FDQ�EH�HLWKHU�
�P�RU��P���7KH�SOXJ�W\SH�ZLOO�RQH�
RI�WKH�IRXU�VKRZQ� 
 
(YHQW�'DPSHU�)DQ�UHOD\�QRW�
DYDLODEOH�RQ�67���� 
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&RQILJXULQJ 

7R�HQWHU�FRQILJXUDWLRQ�PRGH�SRZHU�GRZQ�WKH�67������3UHVV�DQG�KROG�GRZQ�WKH�Ź �
NH\�ZKLOH�SRZHULQJ�XS�WKH�67���� 

1RWH��LQ�WKH�DERYH�VHTXHQFH�LI�QR�NH\�SUHVVHV�
DUH�GHWHFWHG�IRU����VHFRQGV�WKH�LQVWUXPHQW�ZLOO�
WLPH�RXW�DQG�H[LW�FRQILJXUDWLRQ�PRGH�ZLWKRXW�
VDYLQJ�DQ\�FKDQJHV���7KH�EX]]HU�ZLOO�VRXQG�
IRU���VHFRQGV� 

3UHVVLQJ�WKH�Ź �NH\�DW�DQ\�WLPH�FDXVHV�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�WR�EH�VWRUHG���
7KH�LQVWUXPHQW�ZLOO�WKHQ�UHERRW� 

(5525�0(66$*(6 
&HUWDLQ�HUURU�PHVVDJHV�FDQ�EH�GLVDEOHG�E\�WKH�XVH�RI�FRQILJXUDWLRQ�SDUDPHWHUV���
(UURU�PHVVDJHV�VKRXOG�QRUPDOO\�EH�OHIW�HQDEOHG���(UURU�PHVVDJHV�VKRXOG�RQO\�
EH�GLVDEOHG�DV�D�VKRUW�WHUP�PHDVXUH�-�WR�GLDJQRVH�NLOQ�SUREOHPV�IRU�H[DPSOH� 
 
7KH�DODUP�RXWSXW�FRQWDFW�FORVHV�DW�WKH�VWDUW�RI�D�ILULQJ�DQG�RSHQV�ZKHQ�WKH�ILULQJ�
LV�FRPSOHWH���,I�DQ�HUURU�PHVVDJH�LV�JHQHUDWHG�WKH�ILULQJ�LV�WHUPLQDWHG��WKH�DODUP�
EX]]HU�VRXQGV�DQG�WKH�DODUP�RXWSXW�FRQWDFW�RSHQV���7KLV�RXWSXW�LV�XVXDOO\�XVHG�
WR�GULYH�D�VHFRQGDU\��SROLFHPDQ��FRQWDFWRU�WR�LVRODWH�SRZHU�WR�WKH�NLOQ�HOHPHQWV� 
 
(UURU�PHVVDJHV�DUH�SURYLGHG�WR�GHWHFW�NLOQ�IDXOWV�DQG�VR�RIIHU�VRPH�SURWHFWLRQ�
WR�WKH�NLOQ���)RU�LQFUHDVHG�SURWHFWLRQ�WKH�XVH�RI�D�KHDW�IXVH�RU�RWKHU�LQGHSHQGHQW�
RYHU-WHPSHUDWXUH�WULS�LV�UHFRPPHQGHG���)RU�PD[LPXP�SURWHFWLRQ�DQ�LQGHSHQG�
HQW�WKHUPRFRXSOH��WULS�	�KHDWHU�FRQWDFWRU�FLUFXLW�VKRXOG�EH�XVHG� 
 
1RWH��3RZHU�IDLO�UHFRYHU\�PD\�QHHG�WR�EH�GLVDEOHG�LI�XQ-DWWHQGHG�ILULQJ�LV�QRW�
DOORZHG� 

:KHQ�WKH�WKHUPRFRXSOH�W\SH�LV�GLVSOD\HG�
UHOHDVH�WKH�Ź �NH\� 

7KH�ILUVW�VHWXS�SDUDPHWHU�QXPEHU�LV�QRZ�
GLVSOD\HG��IODVKLQJ�������5HIHU�WR�WKH�FRGH�
WDEOHV�RYHUOHDI�IRU�D�GHVFULSWLRQ�RI�WKH�DYDLOD�
EOH�FRQILJXUDEOH�SDUDPHWHUV� 

&KDQJH�WKH�SDUDPHWHU�QXPEHU�ZLWK�WKH�Ÿ�	�
ź�NH\V���7R�GLVSOD\�WKH�SDUDPHWHU�YDOXH�
SUHVV�WKH�Ź�NH\� 

7KH�SDUDPHWHU�YDOXH�FDQ�QRZ�EH�DOWHUHG�
ZLWK�WKH�Ÿ�	�ź�NH\V���7R�VHOHFW�DQRWKHU�
SDUDPHWHU�SUHVV�WKH�Ź�NH\� 
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6HWXS�3DUDPHWHUV 
1R� )XQFWLRQ 0LQ� 0D[� 'HIDXOW 1RWHV 

� 7KHUPRFRXSOH�W\SH � � � � .��� 1��� 5��� 6 

� (UURU���HQDEOH � � � � GLVDEOHG��� HQDEOHG 

� 0D[��XVHU�WHPSHUDWXUH ��� ���� ���� �& 

� 'LVSOD\�EULJKWQHVV � � � � GLP��� EULJKW 

� (UURU���HQDEOH � � � � GLVDEOHG��� HQDEOHG 

� (UURU���HQDEOH � � � � GLVDEOHG��� HQDEOHG 

� (UURU���ILULQJ�KRXUV�WULS �� ���� ���� ���� GLVDEOHG 

� 5RRP�WHPSHUDWXUH�WULS �� �� �� �&����� GLVDEOHG 

� 3RZHU�IDLO�UHFRYHU\�HQDEOH � � � � GLVDEOHG�� HQDEOHG 

� 3DXVHG�WLPH�OLPLW��KRXUV� � �� � �� GLVDEOHG 

�� 6HW�SRLQW�RIIVHW -�� �� � �& 

�� 3URSRUWLRQDO�EDQG � ��� �� �& 

�� ,QWHJUDO�WLPH��VHFRQGV� � ���� ��� � GLVDEOHG 

�� 'LIIHUHQWLDO�WLPH��VHFRQGV� � ��� �� � GLVDEOHG 

�� .LOQ�HOHPHQW�SRZHU � ���� � ��XQLW� ����N: 

      

�� (QJLQHHU�ORFNXS�RQ�HUURU � � � � GLVDEOHG��� HQDEOHG 

�� &RQWURO�F\FOH�WLPH � ��� �� 6HFRQGV 

�� (YHQW�'DPSHU�)DQ��5/���)XQFWLRQ � � � 1RW�XVHG�RQ�67��� 

�� 5HPHPEHU�VWDUW�GHOD\ � � � � IRUJHW��� UHPHPEHU 

�� 6NLS�VWDUW�GHOD\�DIWHU�SRZHU�IDLOXUH � � � � UHVXPH�GHOD\��� VNLS�GHOD\ 

      

�� 86%�'DWD�/RJJLQJ�6DPSOH�3HULRG � ��� �� 1RW�XVHG�RQ�67��� 

      

�� 2SHUDWLQJ�XQLWV��&��) � � � � �&��� �) 
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&RQILJXUDWLRQ�1RWHV 

3DUDPHWHU 1RWH 

�� 6HWSRLQW�RIIVHW��7KLV�LV�DGGHG�WR�WKH�VHWSRLQW�GHILQHG�E\�WKH�XVHU�SURJUDP���7KLV�
ZLOO�QRUPDOO\�EH�OHIW�DW��� 

�� (QJLQHHU�ORFN-XS�RQ�HUURU��,I�WKLV�IHDWXUH�LV�HQDEOHG�WKHQ�HUURUV�FDQQRW�EH�
FOHDUHG�E\�F\FOLQJ�WKH�SRZHU�WR�WKH�FRQWUROOHU�L�H��FDQQRW�EH�FOHDUHG�E\�WKH�XVHU���
7KLV�IRUFHV�DQ�HQJLQHHU�FDOO�RXW�WR�GHWHUPLQH�WKH�FDXVH�RI�WKH�HUURU�DQG�D�UHSDLU�WR�
EH�LPSOHPHQWHG� 

�� 5HPHPEHU�VWDUW�GHOD\��%\�GHIDXOW�WKLV�IHDWXUH�LV�GLVDEOHG�DQG�WKH�FRQWUROOHU�VHWV�
WKH�LQLWLDO�YDOXH�IRU�VWDUW�GHOD\�WR���������,I�HQDEOHG�WKH�FRQWUROOHU�UHPHPEHUV�WKH�
XVHU�HQWHUHG�VWDUW�GHOD\�IURP�WKH�SUHYLRXV�ILULQJ��XVHIXO�IRU�UHSHWLWLYH�RYHUQLJKW�
ILULQJV����,Q�HLWKHU�FDVH�WKH�DFWXDO�VWDUW�GHOD\�FDQ�EH�HGLWHG�E\�WKH�XVHU� 

�� 6NLS�VWDUW�GHOD\�DIWHU�SRZHU�IDLOXUH��%\�GHIDXOW�WKLV�IHDWXUH�LV�GLVDEOHG�DQG�LQ�WKH�
HYHQW�RI�D�SRZHU�IDLOXUH�ZKLOH�H[HFXWLQJ�WKH�VWDUW�GHOD\��WKH�FRQWUROOHU�WLPHV�RII�WKH�
UHPDLQGHU�RI�WKH�VWDUW�GHOD\�ZKHQ�SRZHU�LV�UHVWRUHG���,I�HQDEOHG�WKH�FRQWUROOHU�
LPPHGLDWHO\�VWDUWV�ILULQJ�ZKHQ�WKH�SRZHU�LV�UHVWRUHG���1RWH��WKH�FRQWUROOHU�GRHV�QRW�
FRQWDLQ�D�UHDO�WLPH�FORFN�DQG�VR�GRHV�QRW�NQRZ�KRZ�ORQJ�WKH�SRZHU�KDV�EHHQ�RII� 

�� 2SHUDWLQJ�8QLWV��&��)��:KHQ�XQLWV�DUH�FKDQJHG�WKH�FRQWUROOHU�ZLOO�UHORDG�LWV�
GHIDXOW�VHW�RI�SURJUDPV��LQ�HLWKHU��&�RU��)�XQLWV�DV�UHTXLUHG����:DUQLQJ��-�WKLV�ZLOO�
RYHU-ZULWH�DQ\�H[LVWLQJ�ILULQJ�SURJUDPV� 
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&KDUDFWHULVWLFV 

7KLV�LQVWUXPHQW�FRPSOLHV�ZLWK�
&RXQFLO�'LUHFWLYH��������(&�
�(0&��	�&RXQFLO�'LUHFWLYH�
��������(&��VDIHW\� 

7LPH 

6WDUW�GHOD\�UDQJH��������WR���KU���PLQ 
6RDN�WLPH�UDQJH���������WR���KU���PLQ 
5HVROXWLRQ����PLQ 

7HPSHUDWXUH�VHWWLQJ 
5DQJH����WR������&��5�6�����WR������&��.�1� 
5HVROXWLRQ����& 
 
&RQWURO�$FFXUDF\ 
3�,�'��&RQWURO 
5HDGLQJ�DFFXUDF\���������)6'����GLJLW 

3RZHU�VXSSO\ 
9ROWDJH�UDQJH�����-����9$& 
)UHTXHQF\�������+] 
3RZHU���&RQWUROOHU��9$��PD[� 
�������������6ZLWFKHG�RXWSXWV����9$ 
 
)XVH���������$�VORZ-EORZ�+5& 
���������������PP�[��PP�FHUDPLF 
 
&RQWURO�5HOD\V���� 
&RQWDFW�W\SH��6367�12 
6ZLWFKHG�/LQH�YROWDJH�2�3�#���P$�PD[ 
�IRU�FRQWDFWRU�GULYLQJ� 
 
7KHUPRFRXSOH 
5�6�.�	�1�W\SH� 
 
/HDG�	�&RQQHFWRU 
�P�RU��P�IOH[LEOH�JUH\�SRO\XUHWKDQH�OHDG 
)LWWHG�ZLWK�HLWKHU�+DQ�'��+DQ��4��+DQ���';�
RU�&3&���FRQQHFWRU 

(OHFWULFDO 7HPSHUDWXUH 

5DPS�UDWH� ��WR������KRXU�RU�)8// 
5DPSV�FDQ�EH�KHDWLQJ�RU�FRROLQJ 

5DPSV 

2SHUDWLQJ�WHPSHUDWXUH�UDQJH��-���&�WR�����& 
6WRUDJH�WHPSHUDWXUH�UDQJH���-���&�WR�����& 

(QYLURQPHQWDO (QFORVXUH 

0DWHULDO��$%6�IODPH�UHWDUGDQW�8/���9-� 
6HDOLQJ��,3�� 
6L]H�������PP�:������PP�/�����PP�'� 
&RORXU��%ODFN�'DUN�*UH\ 
�5$/�����5$/����� (UURU�+DQGOLQJ 

7KHUPRFRXSOH�IDLOXUH�GHWHFWLRQ 
7KHUPRFRXSOH�UHYHUVDO�GHWHFWLRQ 
+HDWHU�IDLOXUH�GHWHFWLRQ 
.LOQ�RYHU-WHPSHUDWXUH�GHWHFWLRQ 
5RRP�RYHU-WHPSHUDWXUH�GHWHFWLRQ 
/RFN-XS�RQ�HUURU�IDFLOLW\ 
)LULQJ�UXQ�WLPH�KRXUV�OLPLWHU 
8VHU�SURJUDP�FKHFN 
$ODUP�EX]]HU��EX]]HU� 

.H\ERDUG�ORFN�IDFLOLW\�	�LQGLFDWLRQ 

.LOQ�KHDWLQJ�LQGLFDWRU 
3URJUDP�UXQQLQJ�LQGLFDWRU 
(QHUJ\�XVHG�GLVSOD\ 

2WKHU 

&RXQFLO�'LUHFWLYHV���������(&�	����������(& 
7KH�FURVVHG�RXW�ELQ�V\PERO��SODFHG�RQ�
WKLV�SURGXFW��UHPLQGV�\RX�RI�WKH�QHHG�WR�
GLVSRVH�RI�WKH�SURGXFW�SURSHUO\�DW�WKH�
HQG�RI�LWV�OLIH���(OHFWULFDO�	�(OHFWURQLF�
(TXLSPHQW�VKRXOG�QHYHU�EH�GLVSRVHG�RI�
ZLWK�JHQHUDO�ZDVWH�EXW�PXVW�EH�VHSD�

UDWHO\�FROOHFWHG�IRU�SURSHU�WUHDWPHQW���,Q�WKLV�
ZD\�\RX�ZLOO�DVVLVW�LQ�WKH�UHFRYHU\��UHF\FOLQJ�	�
UHXVH�RI�PDQ\�RI�WKH�PDWHULDOV�XVHG�LQ�WKLV�
SURGXFW� 

:HLJKW 

,QVWUXPHQW���FDEOH���ZDOO�EUDFNHW������NJ��PD[� 

3DFNDJLQJ 

3DFNDJHG�VL]H������[�����[���PP 
3DFNDJHG�ZHLJKW�������NJ��PD[� 

0DWHULDO��$%6�IODPH�UHWDUGDQW�8/���9-� 
&RORXU��%ODFN�5$/���� 
)L[LQJ�VORW�FHQWUHV��YHUWLFDO�����PP 
)L[LQJ�VORW�VL]H���PP�[��PP 

:DOO�%UDFNHW 


