
1RQ�2SHUDWLQJ
5HOLDELOLW\

������E�'HSHQGDEOH�(PEHGGHG�6\VWHPV

0LFKDHO�&DUFKLD

��������

5HTXLUHG�5HDGLQJ� ³5HOLDELOLW\�$VVHVVPHQW�RI�(OHFWURQLF�&RPSRQHQWV�([SRVHG�WR�/RQJ�7HUP�1RQ�
2SHUDWLQJ�&RQGLWLRQV´��0F&OXVNH\�HW��DO��������

$XWKRULWDWLYH�%RRNV� ³/RQJ�7HUP�1RQ�2SHUDWLQJ�5HOLDELOLW\�RI�(OHFWURQLF

3URGXFWV´��3HFKW������

6HH�UHIHUHQFHV



�

2YHUYLHZ��1RQ�2SHUDWLQJ�5HOLDELOLW\
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� 'HILQLWLRQ

� &OXVWHUV�LW�EHORQJV�WR

u .H\�FRQFHSWV
� 7KH�1RQ�2SHUDWLQJ�(QYLURQPHQW�
� )DLOXUH�0HFKDQLVPV

� )DLOXUH�5DWH�'LVWULEXWLRQ

u 7RROV���WHFKQLTXHV���PHWULFV
� 5HOLDELOLW\�0RGHOV

� 'HDOLQJ�ZLWK�1RQ�2SHUDWLQJ�(QYLURQPHQWV

u &RQFOXVLRQV�	�IXWXUH�ZRUN
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,QWURGXFWLRQ�'HILQLWLRQV
u 7KH�1RQ�2SHUDWLQJ�&RQGLWLRQ�'RUPDQW�6WDWH

u 'LIIHUHQW�GHILQLWLRQV�KHUH�DQG�WKHUH
� ,QFOXGHV�SDUWV�V\VWHPV�

± &RQQHFWHG�WR�D�IXQFWLRQLQJ�V\VWHP�VXFK�WKDW�WKH\�DUH�LPPHGLDWHO\�UHDG\�WR
RSHUDWH�RQ�GHPDQG�

± :KHUH�WKHUH�LV�D�UHGXFWLRQ�RU�HOLPLQDWLRQ�RI�PRVW�RI�WKH�SK\VLFDO��HOHFWULFDO
VWUHVVHG�FRPSDUHG�ZLWK�RSHUDWLQJ�FRQGLWLRQ�

� 6RPHWLPHV�GRHVQ¶W�LQFOXGH
± (TXLSPHQW�RSHUDWLQJ�DW�ORZ�OHYHOV�RI�LWV�IXQFWLRQ��GLVFRQQHFWHG�RU�LQ
VWRUDJH�

� :H¶UH�JRLQJ�WR�JURXS�ERWK�VWRUDJH�DQG�GRUPDQF\�HQYLURQPHQWV
WRJHWKHU�
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� 5HTXLUHPHQWV�DQG�6SHF�

� 0DLQWHQDQFH
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1RQ�2SHUDWLQJ�(QYLURQPHQWV
u 6RPH�XVDJH�GDWD�

u 'LXUQDO�WHPSHUDWXUH�UDQJHV�IURP����&������&

u 5HODWLYH�KXPLGLW\��VHD�VSUD\��LQGXVWULDO�SROOXWDQWV�
PHFKDQLFDO�VKRFN��IXQJXV��>/LYHVD\������@��VDQG��GXVW�
H[WUHPH�WHPSHUDWXUHV�>3HFKW��@

7\SLFDO�3HUFHQWDJHV�RI�&DOHQGDU�7LPH�IRU�(TXLSPHQW�LQ�'RUPDQF\�>+DUULV������@
&DUV��SHUVRQDO�XVH� ���
7D[LV ���
6DIHW\�HTXLSPHQW ���
6WDQGE\�SRZHU !����
$LU�FRQGLWLRQLQJ ���������
%XLOW�LQ�WHVW�HTXLSPHQW ���
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)DLOXUH�0HFKDQLVPV
u >3HFKW��@�JLYHV�D�YHU\�FRPSOHWH�OLVWLQJ�RI�PHFKDQLVPV
EXW�QRW�D�ORW�RI�WDON�DERXW�ZKLFK�DUH�PRVW�FRPPRQ�LQ
SUDFWLFH�

u 3HUKDSV�EHFDXVH�³LQ�SUDFWLFH´�YDULHV�IURP�HQYLURQPHQW
WR�HQYLURQPHQW�DQG�IURP�DSSOLFDWLRQ�WR�DSSOLFDWLRQ�

u (OHFWULFDO�)DLOXUH�0HFKDQLVPV

u &RUURVLRQ�)DLOXUH�0HFKDQLVPV

u 5DGLDWLRQ�)DLOXUH�0HFKDQLVPV

u 0HFKDQLFDO�)DLOXUH�0HFKDQLVPV
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)DLOXUH�0HFKDQLVPV��FRQW��

u (OHFWULFDO�)DLOXUH�0HFKDQLVPV
� (6'��/LJKWQLQJ

u 0HFKDQLFDO�)DLOXUH�0HFKDQLVPV
� 7HPSHUDWXUH�&\FOLQJ��SRUWLRQV�RI�,&�GLH�KDYH�GLIIHUHQW�WKHUPDOV
H[SDQVLRQ�FRHIILFLHQWV��GLHV�FDQ�IUDFWXUH��FKLSV�FDQ�SRS�RII�ERDUG�

� )DLOXUHV�LQGXFHG�E\�6KRFN�9LEUDWLRQ�
± )OH[LQJ�RI�OHDGV�DQG�LQWHUFRQQHFWV�

± 'DPDJLQJ�RI�SXPSV��EHDULQJV��DQG�HOHFWURQLFV�
± 'LVORGJLQJ�RI�IRUHLJQ�SDUWLFOHV�LQ�ILOWHUV�

� )DLOXUHV�,QGXFHG�E\�6DQG�'XVW�
± &DQ�GHJUDGH�HTXLSPHQW�E\�DEUDVLRQ��FDXVLQJ�IULFWLRQ��ZHDU�DQG�KHDW�

± $EUDVLRQ�RI�RSWLFDO�VXUIDFHV

± 0D\�SURYLGH�FRUURVLYH�HIIHFWV�LI�DONDOLQH��DFLGLF��RU�PLFURELRORJLFDO�
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)DLOXUH�0HFKDQLVPV��FRQW��

u &RUURVLRQ�)DLOXUH�0HFKDQLVPV��'U\�	�:HW�
� 7HPSHUDWXUH�IDOOV�EHORZ�GHZ�SRLQW�

� 0RLVWXUH�FDQ�HQWHU�WKURXJK�FUDFNV�
� 3UHVHQW�LQ�,&�SDFNDJH�IURP�WLPH�RI�PDQXIDFWXULQJ�

� 7\SHV��*DOYDQLF�&RUURVLRQ��&UHYLFH�&RUURVLRQ��'HIHFWV�LQ
3DVVLYDWLRQ��3LWWLQJ�&RUURVLRQ��6XUIDFH�2[LGDWLRQ��&RUURVLRQ�GXH
WR�0LFURRUJDQLVPV�

u 5DGLDWLRQ�)DLOXUH�0HFKDQLVPV
� 0HFKDQLFDO�'HJUDGDWLRQ��(PEULWWOHPHQW��DOWHU�SURSHUWLHV��HWF�

� (OHFWULFDO�'HJUDGDWLRQ�
± $OSKD�SDUWLFOHV�FDQ�DFFXPXODWH"
± *DPPD�DQG�1HXWURQ�+HDWLQJ��
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)DLOXUH�'LVWULEXWLRQ
u ([SRQHQWLDO�DUULYDOV�DQG�3RLVVRQ�GLVWULEXWLRQ�LPSO\
FRQVWDQW�IDLOXUH�UDWHV�

u &RPPRQ�WR�UHJDUG�PRVW�
� (OHFWURQLF�SDUWV�DV�SRVVHVVLQJ�SDWWHUQV�RI�IDLOXUH�WKDW�IROORZ
H[SRQHQWLDO�GLVWULEXWLRQV�

� 0HFKDQLFDO�SDUWV�DV�IROORZLQJ�1RUPDO�RU�RWKHU�IDLOXUH�UDWH
VKRZLQJ�LQFUHDVLQJ�IDLOXUH�UDWHV�ZLWK�WLPH�

u ,Q�WKH�1RQ�2SHUDWLQJ�HQYLURQPHQW��WKHUH�LV�HYLGHQFH
WKDW�PRVW�HOHFWULFDO�PHFKDQLFDO�V\VWHPV�SDUWV�KDYH�D
FRQVWDQW�IDLOXUH�UDWH�
� +2:(9(5��1RW�WUXH�IRU�DOO�FRPSRQHQWV�DQG�FUHDWHV�SUREOHPV
ZLWK�FHUWDLQ�UHOLDELOLW\�DVVHVVPHQW�PRGHOV�
± (OHFWURO\WLF�FDSFLWRUV
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1RQ�2SHUDWLQJ�5HOLDELOLW\�$VVHVVPHQW
u 6SHFLILF�)LHOG�'DWD

u 5$'&�75�������0HWKRG
� S� � 1E 17 1( 14 F\F���EDVH�UDWH�
�QRQ�RSHUDWLQJ�IDFWRUV�

u 0,/�+'%.�����³=HUR�(OHFWULFDO�6WUHVV�$SSURDFK´

u 7KH�³.´�)DFWRU�$SSURDFK
� 6ZLWFKHV���������,&V���������0HFKDQLFDO�3DUWV������������

u 7KH�0DUWLQ�0DULHWWD�7HVW�3URJUDP

u $XWRPDWHG�5HOLDELOLW\�SUHGLFWLRQ�SURJUDPV
)DLOXUH�5DWHV�>+DUULV������@
��5HOD\V����$PS�

6RXUFH 'RUPDQW
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0,/�+'%.�����0RGHO ����

&RQQHFWRUV��3&%

6RXUFH 'RUPDQW
)DLOXUH�5DWH
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'HDOLQJ�ZLWK�1RQ�2SHUDWLQJ�(QYLURQPHQWV
u 3K\VLFV�RI�)DLOXUH�%DVHG�$SSURDFK

� 'HILQH�5HDOLVWLF�6\VWHP�5HTXLUHPHQWV

� 'HILQH�WKH�6\VWHP�8VDJH�(QYLURQPHQW
� ,GHQWLI\�3RWHQWLDO�)DLOXUH�6LWHV�DQG�0HFKDQLVPV��)0(&$�

� &KDUDFWHUL]H�WKH�0DWHULDOV��0DQXIDFWXULQJ�DQG�$VVHPEO\
3URFHVVHV

� 'HVLJQ�5HOLDEOH�3URGXFWV�:LWKLQ�WKH�&DSDELOLWLHV�RI�WKH�0DWHULDOV
DQG�0DQXIDFWXULQJ�3URFHVVHV�8VHG�

� 4XDOLI\�WKH�0DQXIDFWXULQJ�DQG�$VVHPEO\�3URFHVVHV

� &RQWURO�WKH�0DQXIDFWXULQJ�DQG�$VVHPEO\�3URFHVVHV

� 0DQDJH�WKH�/LIH�&\FOH�RI�WKH�3URGXFW
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&RQFOXVLRQV�	�)XWXUH�:RUN
u 'HVLJQLQJ�IRU�RSHUDWLQJ�UHOLDELOLW\�LV�QRW�QHFHVVDULO\�WKH
VDPH�DV�ZRUU\LQJ�DERXW�QRQ�RSHUDWLQJ�UHOLDELOLW\�

u 1R�VLQJOH�PRVW�FRPPRQ�IDLOXUH�PHFKDQLVP���,W�DOO
GHSHQGV�RQ�<285�SDUWLFXODU�HQYLURQPHQW�

u 0RLVWXUH�LV�RQH�RI�WKH�ODUJHU�HQHPLHV�

u 2IWHQ�D�EXQFK�RI�IDLOXUH�PHFKDQLVPV�WKDW�FDXVH
SUREOHPV��QRW�MXVW�WKH�H[LVWHQFH�RI�RQH�

u 6WDWLVWLFDOO\�VLJQLILFDQW�SDUW�IDLOXUH�GDWD�QRW�DOZD\V
DYDLODEOH�WR�GHVLJQHU��&DUHIXO�DVVHVVPHQW�RI�WKH
SRWHQWLDO�GDQJHUV�WR�GHYLFH�WHFKQRORJLHV�LV�NH\�

u 0RGHOV�FDQ�EH�LQDFFXUDWH�
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7KH�3DSHU���
u ³0LOLWDU\�$HURVSDFH�LQGXVWULHV�DUH�LQGHHG�EHLQJ
µIRUFHG¶�WR�XVH�3(06��D�SDFNDJH�WHFKQRORJ\�ZKLFK�KDV
EHHQ�VKRZQ�WR�EH�MXVW�DV�UHOLDEOH�DV�ROGHU�FDYLW\�W\SH
',36´

u 6XPPDUL]HG�SUHYLRXV�ZRUN�WHVWLQJ�&276�3(06
� 3(06�SHUIRUP�JRRG�HQRXJK�LQ�PRVW�ORQJ�WHUP�DSSOLFDWLRQV�

� &RPSRQHQWV�QRW�WKH�OLPLWLQJ�IDFWRU��ERDUG�DVVHPEOLHV�DUH�

� ,QWHUPLWWHQW�XVH�LV�D�PRUH�VHYHUH�FRUURVLRQ�HQYLURQPHQW�WKDW�HLWKHU
ORQJ�WHUP�VWRUDJH�RU�FRQWLQXRV�XVH�

� $XWRPRWLYH�HQYLURQPHQW�DW�OHDVW�DV�KDUVK�DV�ILHOG�VWRUDJH
HQYLURQPHQW�
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/LVW�RI�5HIHUHQFHV���
u >/LYHVD\��@�/LYHVD\��%�5��7KH�UHOLDELOLW\�RI�GHYLFHV�LQ�VWRUDJH

HQYLURQPHQWV��6ROLG�6WDWH�7HFKQRORJ\���2FWREHU��������

u >+DUULV��@�+DUULV��$�3��5HOLDELOLW\�LQ�WKH�GRUPDQW�FRQGLWLRQ�
0LFURHOHFWURQLFV�DQG�5HOLDELOLW\��9RO�����S������������

u >0F&OXVNH\��@�0F&OXVNH\��)�3���(�%��+DNLP��-��)LQN��$��)RZOHU�
DQG�0��3HFKW��5HOLDELOLW\�DVVHVVPHQW�RI�HOHFWURQLF�FRPSRQHQWV
H[SRVHG�WR�ORQJ�WHUP�QRQ�RSHUDWLQJ�FRQGLWLRQV��,(((�7UDQVDFWLRQV
RQ�&RPSRQHQWV��3DFNDJLQJ��DQG�0DQXIDFWXULQJ�7HFKQRORJ\��3DUW�$�
9RO�����1R������-XQH�����������������

u >(OHFWURQLFV�5HOLDELOLW\�6XEFRPPLWHH��@�(OHFWURQLFV�5HOLDELOLW\
6XEFRPPLWWHH��������$XWRPRWLYH�HOHFWURQLFV�UHOLDELOLW\�KDQGERRN�
:DUUHQGDOH��3$��6RFLHW\�RI�$XWRPRWLYH�(QJLQHHUV��,QF�

u >3HFKW��@�3HFKW��-��DQG�3HFKW�0��/RQJ�WHUP�QRQ�RSHUDWLQJ�UHOLDELOLW\
RI�HOHFWURQLF�SURGXFWV��%RFD�5DWRQ��)/��&5&�3UHVV�������


