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/3�� 3RZHU�6XSSOLHV�� DQG�� 3KDVH

7KDQN�\RX�IRU�KDYLQJ�FKRVHQ�RQH�RI�RXU�SURGXFWV�IRU�\RXU�ZRUN��
:H�DUH�FHUWDLQ� WKH�/3� 6\VWHP�3RZHU�6XSSOLHV�ZLOO�PHHW�\RXU�
DSSOLFDWLRQ�UHTXLUHPHQWV�

$SSOLFDWLRQ
7KH� SRZHU� VXSSOLHV /3� 6HULHV� FDQ� EH� XVHG� LQ� DUHDV� IURP�
H[WUHPH� LQGXVWULDO� HQYLURQPHQW�� DQG� FRPSOLHV� ZLWK� WKH� ODWHVW�
WHFKQLFDO� VWDQGDUG�� %HIRUH� ZRUNLQJ� ZLWK� WKH� XQLW�� UHDG� WKHVH�
LQVWUXFWLRQV� FDUHIXOO\� DQG� FRPSOHWHO\�� $OO� WKHVH� SRZHU� VXSSOLHV�
DUH� VLQJOH� RXWSXW�� ,3���� KDYH� 0RXQWLQJ� ',1� 5DLO ,(&�
������7+��� &ODVV� �� LVRODWLRQ� GHYLFHV� VXLWDEOH� IRU� 6(/9� DQG�
3(/9�VROXWLRQV�

6DIHW\�DQG�ZDUQLQJ�QRWHV
:$51,1*�± ([SORVLRQ�+D]DUG�'R�QRW�GLVFRQQHFW�(TXLSPHQW�XQOHVV�SRZHU�KDV�EHHQ�VZLWFKHG�RII�RU�
WKH�DUHD�LV�NQRZQ�WR�EH�QRQ�KD]DUGRXV��
:$51,1*�± ([SORVLRQ�+D]DUG��6XEVWLWXWLRQ�RI�FRPSRQHQWV�PD\�LPSDLU�VXLWDELOLW\�IRU�FODVV�,��'LYLVLRQ���
:$51,1* ± 6ZLWFK�RII�WKH�V\VWHP�EHIRUH�FRQQHFWLQJ�WKH�PRGXOH��1HYHU�ZRUN�RQ�WKH�PDFKLQH�ZKHQ�LW�

LV� OLYH� 7KH� GHYLFH�PXVW� EH� LQVWDOOHG� LQ� DFFRUGLQJ�ZLWK� 8/�����7KH� GHYLFH�PXVW� KDYH� D� VXLWDEOH� LVRODWLQJ� IDFLOLW\�
RXWVLGH�WKH�SRZHU�VXSSO\�XQLW��YLD�ZKLFK�FDQ�EH�VZLWFKHG�WR�LGOH� 'DQJHU�RI�IDWDO�,QMXU\�

&RQQHFWLRQ�
&DEOH�&RQQHFWLRQ� 7KH�IROORZLQJ�FDEOH FURVV�VHFWLRQV�PD\�EH�XVHG�

6ROLG�
�PP��

6WUDQGHG�
�PP��

$:* 7RUTXH��1P� 6WULSSLQJ�
/HQJWK

,QSXW�� ����± ��� ����± ��� ���± ��� ����± ����1P ��PP�
��� ��� ���± ��� ����± ����1P ��PP

2XWSXW� ����± ��� ����± ��� ���± ��� ����± ����1P ��PP
��� ��� ���± ��� ����± ����1P ��PP

6LJQDO� ����± ��� ����± ��� ���± ��� ����± ����1P ��PP
��� ��� ���± ��� ����± ����1P ��PP

7KH�FRQQHFWLRQ�LV�PDGH�E\�WKH�VFUHZ�W\SH� ����PP� WHUPLQDO�EORFNV��8VH�RQO\�FRSSHU�FDEOHV�WKDW�DUH�GHVLJQHG�IRU�
RSHUDWLQJ�WHPSHUDWXUHV�RI�!�����&��:LULQJ�WHUPLQDO�VKDOO�EH�PDUNHG�WR�LQGLFDWH�WKH�SURSHU�FRQQHFWLRQ�IRU�WKH�SRZHU�
VXSSO\�

,QSXW � 2XWSXW�SRZHU�FRQQHFWLRQ�
,QSXW��

/3��[[[[�VHULHV ��SKDVLJ /��1��3(� �
/3��[[[[�VHULHV ��SKDVLJ /���/���/���3(� �

2XWSXW�� ������9GF�$QVFKOXVV /�������0�����

��3KDVH�/�1�3( ��3KDVH�/�13( ��3KDVH

6LJQDOOLQJ�

5HG�OHG��'F�RN��VWDWXV� -XPSHU�6HWWLQJ
2XWSXW�YROWDJH�2.��/LJKWV�XS�SHUPDQHQWO\� +LFFXS�0RGH���0DQXDO�5HVHW���&RQWLQXRXV�0RGH
6ZLWFK�RII��LQ�RYHUORDG�DQG�VKRUW�FLUFXLW�FRQGLWLRQV 0DQXDO�5HVHW���&RQWLQXRXV�0RGH
%OLQN��LQ�RYHUORDG�DQG�VKRUW�FLUFXLW�FRQGLWLRQV +LFFXS�0RGH

3DUDOOHO�&RQQHFWLRQ� WR�,QFUHDVH�2XWSXW�3RZHU��
x 0DGH�SDUDOOHO� FRQQHFWLRQ�ZLWK�VDPH�PRGHO�RI�SRZHU�VXSSO\ WR�

LQFUHDVH�WKH�RXWSXW�SRZHU�
x $GMXVW� WKH� RXWSXW� DSSUR[LPDWHO\� WR� WKH� VDPH� YDOXH� ��� ��P9��

DSSO\LQJ� ���� $� ORDG� WR� DOO� GHYLFHV� RXWSXW� EHIRUH� FRQQHFWLQJ�
WKHP�LQ�SDUDOOHO�

x (DV\�SDUDOOHO�FRQQHFWLRQV�-XPSHU��,Q�/3��IRU�PRUH�SRZHU��\RX�
PXVW� FKDQJH� SRVLWLRQ� RI� WKH� MXPSHU� WR� HQDEOH� SDUDOOHO�
FRQQHFWLRQ��,Q�WKLV�PRGH�\RX�FDQ�SXW� LQ�SDUDOOHO�XS� WR���SRZHU�
VXSSO\

(DV\�3DUDOOHO�FRQQHFWLRQ�
2))�IDFWRU\�VHOHFWLRQ�

(DV\�3DUDOOHO�FRQQHFWLRQ�21

6HULDO FRQQHFWLRQ�
D�� ,W� LV�SRVVLEOH� WR�FRQQHFW�DV�PDQ\�XQLWV� LQ�VHULHV�DV�QHHGHG� SURYLGLQJ� WKH�VXP�RI� WKH�RXWSXW�YROWDJH�GRHV�QRW�
H[FHHG ���9GF�
E��9ROWDJHV�ZLWK�D�SRWHQWLDO�DERYH���9GF�DUH�QRW�6(/9�DQ\
PRUH� DQG� FDQ� EH� GDQJHURXV�� 6XFK� YROWDJHV� PXVW� EH�
LQVWDOOHG ZLWK�D�SURWHFWLRQ�DJDLQVW�WRXFKLQJ�
F�� )RU� VHULDO� RSHUDWLRQ� XVH� SRZHU� VXSSOLHV� RI� WKH� VDPH�
W\SH�
G��(DUWKLQJ� RI� WKH� RXWSXW� LV� UHTXLUHG�ZKHQ� WKH� VXP�RI� WKH
RXWSXW�YROWDJH�LV�DERYH���9GF�
H�� .HHS� DQ� LQVWDOODWLRQ� FOHDUDQFH� RI� ��PP� �OHIW�ULJKW��
EHWZHHQ WZR�SRZHU�VXSSOLHV�DQG�DYRLG�LQVWDOOLQJ�WKH�SRZHU�
VXSSOLHV RQ� WRS� RI� HDFK� RWKHU� 1RWH�� $YRLG� UHWXUQ�YROWDJH�
�H�J��IURP�D�GHFHOHUDWLQJ�PRWRU�RU EDWWHU\��ZKLFK�LV�DSSOLHG�
WR�WKH�RXWSXW�WHUPLQDOV�

3RZHU�*RRG�2XWSXW�)XQFWLRQ��
2XWSXW�DUH�XVHG�IRU SUHYHQWLYH�IXQFWLRQ�PRQLWRULQJ�RI�WKH�
SRZHU� VXSSO\�� $Q� HOHFWULFDOO\� LVRODWHG� VLJQDO� FRQWDFW� LV�
DYDLODEOH��7KH�VLJQDO� FRQWDFW�&ORVHV�ZKHQ�RXWSXW�SRZHU�
LV 2.�DQG�2SHQV�ZKHQ�RXWSXW�YROWDJH�IDOOV��VHH�IROORZLQJ�
WDEOH��

1RPLQDO�9ROWDJH 7KUHVKROG�9ROWDJH
��9GF ��9GF����
��9GF ���9GF����

7KLV�IHDWXUH LV�SDUWLFXODUO\�XVHIXO�LQ�UHGXQGDQW�DSSOLFDWLRQV

3RZHU�*RRG�&RQWDFW�UDWLQJ�
0D[��'&������9GF���$��

$&������9DF��$��
5HVLVWLYH�ORDG��(1�����������

0LQ���P$�DW���9GF 0LQ�SHUPLVVLYH�ORDG

3URWHFWLRQ�
2Q�WKH�SULPDU\�VLGH� WKH�GHYLFH�LV�HTXLSSHG�ZKLW�DQ�LQWHUQDO IXVH��IROORZ�WKH�QH[W�SDJH WDEOH��,I�WKH�LQWHUQDO�IXVH�LV�
EORZQ��IDLOV�RSHQV���LW�LV�PRVW�SUREDEOH�WKDW�WKHUH�LV�D�IDXOW�LQ�WKH�GHYLFH��,I� WKLV�IDLOXUH�RFFXUV��WKH�GHYLFH�PXVW�EH�
FKHFNHG�LQ�WKH�IDFWRU\��&DXWLRQ� LQ�WZR�SKDVH�,QSXW�PRGHOV��'RXEOH SROH���1HXWUDO�)XVLQJ�
2Q� WKH�VHFRQGDU\�VLGH� WKH�GHYLFHV�DUH HOHFWULFDOO\�SURWHFWHG�DJDLQVW��2YHU�/RDG��2YHU�9ROWDJH�2XWSXW� �W\S����
9GF���DQG�6KRUW�FLUFXLW�DXWRPDWLFDOO\�

6KRUW�FLUFXLW�DQG�RYHUORDG 3URWHFWLRQV 0RGH�
'HSHQGLQJ�RQ�WKH�XVHUV�DSSOLFDWLRQ�ORDGV��WKH�/3��� /LQH�RIIHUV�WKUHH�W\SHV�RI�SURWHFWLRQ�PRGHV�ZKLFK�DUH�DYDLODEOH�
E\�UHPRYLQJ�WKH�SODVWLF�ZLQGRZ�DQG�FKDQJLQJ�WKH�-XPSHU�WR�WKH�GHVLUHG�VHWWLQJ�DV�VKRZQ�EHORZ�

�� +,&&83�02'(��GHIDXOW�IDFWRU\�-XPSHU�VHWWLQJ�
*HQHUDO�SXUSRVH�PRGH��XVHG�IRU�QRUPDO�ORDG�
,Q�FDVH�RI�VKRUW�FLUFXLW�RU�RYHUORDGLQJ���WKH�
RXWSXW�FXUUHQW�LV�LQWHUUXSWHG��7KH�GHYLFH�WULHV�
DJDLQ�WR�UH�HVWDEOLVK�RXWSXW�YROWDJH�DQG�
QRUPDO�FRQGLWLRQ�DERXW�HYHU\���VHFRQG�WLOO�WKH�
SUREOHP�LV�FOHDUHG�

�� 0$18$/�5(6(7��PDQXDO�5HVWDUW�E\�2SHUDWRU�
7KLV�SURWHFWLRQ�PRGH�LV�SDUWLFXODUO\�VXJJHVWHG�
LQ�DSSOLFDWLRQV�ZKHUH�VDIHW\�SURFHGXUHV�
UHTXLUH�WKDW�UHVHW�EH�FDUULHG�RXW RQO\�E\�DQ�
DXWKRUL]HG�SHUVRQ��
,Q�FDVH RI�VKRUW�FLUFXLW�RU�RYHUORDG��WKH�RXWSXW�
FXUUHQW�LV�LQWHUUXSWHG��,Q�RUGHU�WR�UHVWDUW�WKH�
RXWSXW�LW�LV�QHFHVVDU\�WR�VZLWFK�RII�WKH�LQSXW�
FLUFXLW�IRU�DERXW���PLQXWH�

�� &RQWLQXRXV�2XWSXW´�0RGH
,Q�FDVH RI�VKRUW�FLUFXLW�RU�RYHUORDG��WKH�RXWSXW�
FXUUHQW�LV�NHSW�DW�KLJK�YDOXHV�ZLWK�QHDU�]HUR�
YROWDJH��,Q�FDVH�RI�VKRUW�FLUFXLW�WKH�FXUUHQW�FDQ�
UHDFK�XS�WR���WLPHV�WKH�UDWHG�FXUUHQW�DW����&��
7KLV�SURWHFWLRQ�PRGH�LV�XVHG�WR�PHHW�WKH�
UHTXLUHPHQWV�RI�GHPDQGLQJ�ORDGV�VXFK�DV�
PRWRUV��VROHQRLG�YDOYHV��ODPSV��3/&�ZLWK�
KLJKO\�FDSDFLWLYH�LQSXW�FLUFXLWV�DQG�RWKHU�ORDGV�
ZLWK�PDUNHG�WUDQVLHQW�RYHUORDG�EHKDYLRU

7KH�RXWSXW�RI� WKH�GHYLFH� LV�HOHFWULFDOO\�SURWHFWHG�DJDLQVW�RYHUORDG�DQG�VKRUW� FLUFXLW�� )RU� WKH�QRPLQDO�YROWDJH�DQG
QRPLQDO�FXUUHQW�DW�WHPSHUDWXUH�FRQGLWLRQ��SOHDVH�VHH�WHFKQLFDO�GDWD��7KH�GHYLFH�FDQ�VXSSO\�DW�WKH�QRPLQDO�&XUUHQW�
ZLWKRXW�VZLWFKLQJ�RII��$V�WKH�RYHUORDG�LQFUHDVHV��WKH�RXWSXW YROWDJH�LV�UHGXFHG�XQWLO�]HUR�

7HPSHUDWXUH�5DWLQJV
6XUURXQGLQJ�DLU�WHPSHUDWXUH�����&�IRU�/3��� IRU�WKH�RWKHU����&��
$W� WKH� WHPSHUDWXUH� RI� ���&� WKH� RXWSXW� FXUUHQW� ZLOO� EH� ���� �
��� RI� ,Q� 7KH� HTXLSPHQW� GRHV� QRW� VZLWFK� RII� LQ� FDVH� RI�
DPELHQW� WHPSHUDWXUH� DERYH� ���&� RU� WKHUPDO� RYHUORDG� 7KH�
GHYLFHV� DUH� SURWHFWHG� IRU� 2YHU� WHPSHUDWXUH� FRQGLWLRQV� ³ZRUVW�
FDVH´�� LQ� WKLV� VLWXDWLRQV� WKH� GHYLFH�6KXW�GRZQ� WKH� RXWSXW� DQG�
DXWRPDWLF�UHVWDUW�ZKHQ�WHPSHUDWXUH�LQVLGH�IDOO�

6WDQGDUGV�DQG�&HUWLILFDWLRQ
(OHFWULFDO�6DIHW\�
$VVHPEOLQJ�GHYLFH��8/�����,(&�(1��������9'(�������DQG�(1��������9'(�������
,QVWDOODWLRQ�DFFRUGLQJ��,(&�(1�������
,QSXW���2XWSXW�VHSDUDWLRQ��6(/9�(1���������DQG�3(/9�(1����������'RXEOH�RU�UHLQIRUFHG�LQVXODWLRQ�
(0&�6WDQGDUGV ,PPXQLW\�
(1������������(1������������(1������������(1�����������
(0&�6WDQGDUGV�(PLVVLRQ�
(1������������(1�����������
6WDQGDUGV�&RQIRUPLW\�
6DIHW\�RI�(OHFWULFDO�(TXLSPHQW�0DFKLQHV��(1���������

7KH�&(�PDUN�LQ�$FFRUGLQJ�WR�(0&���������8( DQG�/RZ�YROWDJH�GLUHFWLYH���������8(
8/�/LVWHG����

5DLO�0RXQWLQJ�
2WKHU�PRGHOV���PRGXOHV�PXVW�KDYH�D�PLQLPXP�YHUWLFDO�DQG�KRUL]RQWDO�GLVWDQFH�RI����FP�WR�WKLV�SRZHU�
VXSSO\� LQ� RUGHU� WR� JXDUDQWHH� VXIILFLHQW� DXWR� FRQYHFWLRQ� 'HSHQGLQJ� RQ� WKH� DPELHQW� WHPSHUDWXUH� DQG�
ORDG�RI�WKH�GHYLFH��WKH�WHPSHUDWXUH�RI�WKH�KRXVLQJ�FDQ�EHFRPH�YHU\�KLJK�

'LPHQVLRQ�DQG�/D\�RXW�

$VVHPEO\ 'LVDVVHPE\ 0D[LPXP�DQJOH�DVVHPEO\

����� ����PD[



������B7(&+1,6&+(�'$7(1B*(5DQG(1*�GRF

7HFKQLFDO�GDWDV
/3��SRZHU�VXSSO\ ��3KDVH ��9GF ��3KDVH���9GF ��3KDVH���9GF

0RGHOO�0RGHO /3�������� /3�������� /3�������� /3�������� /3�������� /3�������� /3�������� /3��������
/HLVWXQJ�:DWWDJH ��±��: ��±���: ���±���: ���±���: ���±���: ���±���:

3ULPlUHVHLWH�,1387�'$7$

1HQQHLQJDQJVVSDQQXQJ�
1RPLQDO�,QSXW�9ROWDJH

����± ���9DF
����± ���9DF
,QSXW�VHOHFWDEOH�

����± ���9DF
,QSXW�VHOHFWDEOH�

����± ���9DF
,QSXW�VHOHFWDEOH�

����± ���9DF
,QSXW�VHOHFWDEOH�

����± ���9DF ����± ���9DF
����± ���9DF
,QSXW�VHOHFWDEOH

6SDQQXQJVEHUHLFK��(LQJDQJ��
,QSXW�9ROWDJH�5DQJH�

���± ���9DF
���± ���9DF

��� ± ���9DF
����± ���9GF

���± ���9DF
��� ± ���9DF
����± ���9GF

���± ���9DF
��� ± ���9DF
����± ���9GF

���± ���9DF
��� ± ���9DF
����± ���9GF

����± ���9DF ���± ���
���± ���9DF

����± ���9DF

)UHTXHQ]�)UHTXHQF\ ���± ���+]���� ���± ���+]���� ���± ���+]���� ���± ���+]���� ���± ���+]���� ���± ���+]���� ���± ���+]���� ���± ���+]����

(LQJDQJVVWURP�,QSXW�&XUUHQW� ����± ���$ ����± ���$ ����± ���$ ����± ���$ ��� ± ����$ ���$�PD[ ����± ���$ ����± ���$

,QWHUQH�6LFKHUXQJ�,QWHUQDO�)XVH� �$ �$ �$ ���$ ��$ ���$ �$ �$

(PSIRKOHQHQ�H[WHUQH�6LFKHUXQJ�
([WHUQDO�)XVH��UHFRPPHQGHG�

�$ ��$ ��$ ��$ ��$ ��$ �$ ��$

6(.81'b56(,7(�287387�'$7$
$XVJDQJVVSDQQXQJ�± )DEULNVHLQVWHOOXQJ�����

2XWSXW�9ROWDJH��)DFWRU\�6HWWLQJ����
��9GF� ��9GF� ��9GF� ��9GF� ��9GF� ��9GF� ���9GF ���9GF

(LQVWHOOXQJVEHUHLFK�
$GMXVWPHQW�UDQJH�

���± ��9GF ���± ��9GF ���± ��9GF ���± ��9GF ���± ��9GF ���± ��9GF ���± ���� ���± ���

1HQQVWURP�&RQWLQXRXV�&XUUHQW�
EHL�DW 7������&���,Q���

���$������±
���$�����

���$ ���$ ��$ ��$ ��$
���$������±
���$�����

��$

1HQQVWURP�&RQWLQXRXV�&XUUHQW
EHL�DW�7������&���,Q��

���$������±
���$�����

���$ ���$ ��$ ��$ ��$
���$������±
���$�����

��$

1HQQVWURP�&RQWLQXRXV�&XUUHQW
EHL�DW�7������& �,Q�

± ���$ ���$ ��$ ��$ ��$
���$������±
���$�����

��$

.XU]VFKOXVVVWURP��6KRUW�FLUFXLW�FXUUHQW��,FF�� ���$ ��$ ��$ ��$ ��$ ��$ ��$ ��$

80*(%81*6%(',1*81*(1�&/,0$7,&�'$7$
8PJHEXQJVWHPSHUDWXU��LQ�%HWULHE�
$PELHQW�7HPSHUDWXUH�RSHUDWLRQ�

��� ± ����&� ����± ����&� ����± ����&� ����± ����&� ����± ����&� ����± ����&� ����± ����& ����± ����&

/HLVWXQJVUHGX]LHUXQJ�'HUDWLQJ�7��!��,Q�� !������������& !������������& !������������& !������������& !������������& !������������& !������������& !������������&

8PJHEXQJVWHPSHUDWXU��DX�HU %HWULHE�
$PELHQW�7HPSHUDWXUH�6WRUDJH�

����± ����& ����± ����& ����± ����& ����± ����& ����± ����& ����± ����& ����± ����& ����± ����&

0D[��UHODWLYH�/XIWIHXFKWLJNHLW�EHL����&�
0D[�5HODWLYH�+XPLGLW\�DW�����&�

��� ��� ��� ��� ��� ��� ��� ���

$//*(0(,1(�'$7(1�*(1(5$/�'$7$

,VRODWLRQVVSDQQXQJ�,VRODWLRQ�9ROWDJH��,1���287�� ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF

,VRODWLRQVVSDQQXQJ�,VRODWLRQ�9ROWDJH�,1���3(�� ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF ����9DF

,VRODWLRQVVSDQQXQJ�,VRODWLRQ�9ROWDJH�287���3(�� ���9DF ���9DF ���9DF ���9DF ���9DF ���9DF ���9DF ����9DF

6FKXW]JUDG�3URWHFWLRQ�&ODVV��(1�,(&�������� ,3��� ,3��� ,3��� ,3��� ,3��� ,3��� ,3��� ,3���

/HEHQVGDXHU�5HOLDELOLW\��07%)�,(&�������� !���������K !���������K !���������K !���������K !���������K !���������K !���������K !���������K

.OHPPHQ�&RQQHFWLRQ�7HUPLQDO�%ORFNV�6FUHZ�7\SH� ���PP ���PP ���PP ���PP ��PP ��PP ����PP ����PP

$EPHVVXQJHQ�'LPHQVLRQ��Z�K�G� ��[���[���PP ��[���[����PP ��[���[����PP ��[���[����PP ��[���[���PP ��[���[���PP ��[���[�� ��[���[���

*HZLFKW�:HLJKW� �����NJ�DSSUR[ ���� NJ�DSSUR[ ���� NJ�DSSUR[ ���� NJ�DSSUR[ ��� NJ�DSSUR[ ��� NJ�DSSUR[ �����NJ�DSSUR[ �����NJ�DSSUR[


