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$%675$&7 $EVWUDFW

7KLV ERRN JLYHV LQVWDOODWLRQ DQG RSHUDWLQJ LQIRUPDWLRQ IRU WKH ���� 66$ 6XEV\VWHP� 7KH ERRN FRYHUV ERWK UDFN�PRXQWHG DQG

GHVNVLGH VXEV\VWHPV� 7KH ERRN GHVFULEHV�

� 7KH OLJKWV DQG VZLWFK RQ WKH VXEV\VWHP WKDW \RX PD\ KDYH WR XVH

� +RZ WR LGHQWLI\ VXEV\VWHPV DQG GLVN GULYHV ZLWKLQ WKHP PD\ KDYH WR XVH

� +RZ WR LQVWDOO DGGLWLRQDO GLVN GULYHV DQG IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV LQ WKH VXEV\VWHP

� +RZ WR PRYH D GHVNVLGH XQLW VDIHO\

� +RZ WR GHDO ZLWK SUREOHPV HQFRXQWHUHG ZKHQ XVLQJ WKH VXEV\VWHP� VXFK DV�

� +RZ WR FKDQJH D IDXOW\ GLVN GULYH PRGXOH

� +RZ WR FKDQJH D IDXOW\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\

� +RZ WR LQVWDOO D 0RGHO ��� RU ��� LQWR D UDFN

� +RZ FRQQHFW D ���� XQLW LQWR DQ 66$ ORRS ZLWK DQ 66$ DGDSWHU

� +RZ WR WXUQ RQ DQG WHVW D ���� XQLW

� 6DPSOH FDEOLQJ FRQILJXUDWLRQV

� 7KH LQWHUQDO 66$ FRQQHFWLRQV RI D ���� XQLW

1R SUHYLRXV H[SHULHQFH RI '3 HTXLSPHQW LV UHTXLUHG WR IROORZ WKHVH LQVWUXFWLRQV�

<RX ZLOO QHHG WKH DSSURSULDWH V\VWHP RSHUDWLRQ PDQXDOV DQG GLDJQRVWLF SURJUDPV WR FRPSOHWH DOO WKH WDVNV DVVRFLDWHG ZLWK WKH

VXEV\VWHP�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$EVWUDFW

B &RS\ULJKW ,%0 &RUS� ����� ����

$%675$&7 � �



127,&(6 1RWLFHV

���� 1RWH ������������������������������������������������������������

æ æ

æ %HIRUH XVLQJ WKLV LQIRUPDWLRQ DQG WKH SURGXFW LW VXSSRUWV� EH VXUH æ

æ WR UHDG WKH JHQHUDO LQIRUPDWLRQ XQGHU �1RWLFHV� LQ WRSLF $�� æ

æ æ
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���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

1RWLFHV

B &RS\ULJKW ,%0 &RUS� ����� ����
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(',7,21 (GLWLRQ 1RWLFH

)LUVW (GLWLRQ �1RYHPEHU �����

7KH IROORZLQJ SDUDJUDSK GRHV QRW DSSO\ WR DQ\ FRXQWU\ ZKHUH VXFK SURYLVLRQV DUH LQFRQVLVWHQW ZLWK ORFDO ODZ�

,17(51$7,21$/ %86,1(66 0$&+,1(6 &25325$7,21 3529,'(6 7+,6 38%/,&$7,21 �$6 ,6� :,7+287 :$55$17< 2)

$1< .,1'� (,7+(5 (;35(66 25 ,03/,('� ,1&/8',1*� %87 127 /,0,7(' 72� 7+( ,03/,(' :$55$17,(6 2)

0(5&+$17$%,/,7< 25 ),71(66 )25 $ 3$57,&8/$5 385326(� 6RPH VWDWHV GR QRW DOORZ GLVFODLPHU RI H[SUHVV RU LPSOLHG

ZDUUDQWLHV LQ FHUWDLQ WUDQVDFWLRQV� WKHUHIRUH� WKLV VWDWHPHQW PD\ QRW DSSO\ WR \RX�

7KLV SXEOLFDWLRQ FRXOG FRQWDLQ WHFKQLFDO LQDFFXUDFLHV RU W\SRJUDSKLFDO HUURUV� &KDQJHV DUH SHULRGLFDOO\ PDGH WR WKH LQIRUPDWLRQ KHUHLQ�

WKHVH FKDQJHV ZLOO EH LQFRUSRUDWHG LQ QHZ HGLWLRQV RI WKH SXEOLFDWLRQ� ,%0 PD\ PDNH LPSURYHPHQWV DQG�RU FKDQJHV LQ WKH SURGXFW�V�

DQG�RU WKH SURJUDP�V� GHVFULEHG LQ WKLV SXEOLFDWLRQ DW DQ\ WLPH�

,W LV SRVVLEOH WKDW WKLV SXEOLFDWLRQ PD\ FRQWDLQ UHIHUHQFH WR� RU LQIRUPDWLRQ DERXW� ,%0 SURGXFWV �PDFKLQHV DQG SURJUDPV��

SURJUDPPLQJ� RU VHUYLFHV WKDW DUH QRW DQQRXQFHG LQ \RXU FRXQWU\� 6XFK UHIHUHQFHV RU LQIRUPDWLRQ PXVW QRW EH FRQVWUXHG WR PHDQ

WKDW ,%0 LQWHQGV WR DQQRXQFH VXFK ,%0 SURGXFWV� SURJUDPPLQJ� RU VHUYLFHV LQ \RXU FRXQWU\�

5HTXHVWV IRU WHFKQLFDO LQIRUPDWLRQ DERXW ,%0 SURGXFWV VKRXOG EH PDGH WR \RXU ,%0 UHVHOOHU RU ,%0 PDUNHWLQJ UHSUHVHQWDWLYH�

B &RS\ULJKW ,QWHUQDWLRQDO %XVLQHVV 0DFKLQHV &RUSRUDWLRQ ����� �����

$OO ULJKWV UHVHUYHG�

1RWH WR 8�6� *RYHUQPHQW 8VHUV �� 'RFXPHQWDWLRQ UHODWHG WR UHVWULFWHG ULJKWV �� 8VH� GXSOLFDWLRQ RU GLVFORVXUH LV VXEMHFW WR UHVWULFWLRQV

VHW IRUWK LQ *6$ $'3 6FKHGXOH &RQWUDFW ZLWK ,%0 &RUS�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

(GLWLRQ 1RWLFH

B &RS\ULJKW ,%0 &RUS� ����� ����

(',7,21 � �



&217(176 7DEOH RI &RQWHQWV

&29(5 %RRN &RYHU

$%675$&7 $EVWUDFW

127,&(6 1RWLFHV

(',7,21 (GLWLRQ 1RWLFH

&217(176 7DEOH RI &RQWHQWV

)5217B� 6DIHW\ ,QIRUPDWLRQ

)5217B��� /DVHU 6DIHW\ ,QIRUPDWLRQ

35()$&( $ERXW 7KLV %RRN

35()$&(�� +RZ 7KLV %RRN LV 2UJDQL]HG

35()$&(�� 1RWLFHV 8VHG LQ 7KLV %RRN

35()$&(�� 1XPEHULQJ &RQYHQWLRQ

35()$&(�� 5HODWHG 3XEOLFDWLRQV

��� &KDSWHU �� 8VLQJ WKH 6XEV\VWHPV

��� &RQWUROV DQG /LJKWV

����� 6XEV\VWHP &RQWUROV

����� 'LVN 'ULYH 0RGXOH /LJKWV

��� ,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH

��� 6HFXULW\

����� 'LVN 'ULYH 0RGXOH /RFNV

����� &RYHU /RFNV IRU 0RGHOV ��� DQG ���

����� 2UGHULQJ &RYHU�/RFN .H\V

��� ([WHUQDO &RQQHFWRUV

��� &KDSWHU �� $GGLQJ )HDWXUHV

��� $GGLQJ 'LVN 'ULYH 0RGXOHV

����� %HIRUH $GGLQJ D 'LVN 'ULYH 0RGXOH

����� 7R $GG D 'LVN 'ULYH 0RGXOH

��� $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

����� %HIRUH $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

����� 7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

��� &KDSWHU �� 0RYLQJ D ���� 'HVNVLGH 8QLW 6DIHO\

��� &KDSWHU �� 'HDOLQJ ZLWK 3UREOHPV

��� ([FKDQJLQJ 'LVN 'ULYH 0RGXOHV

����� %HIRUH ([FKDQJLQJ D 'LVN 'ULYH 0RGXOH

����� 7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

��� ([FKDQJLQJ )DQ�DQG�3RZHU�6XSSO\ $VVHPEOLHV

����� %HIRUH ([FKDQJLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

����� 7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

��� 5HSRUWLQJ 3UREOHPV

��� &KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

��� 3UHSDULQJ WKH 5DFN

��� 5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

��� ,QVWDOOLQJ WKH ���� LQWR D 5DFN

��� 5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

��� &KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

��� /RFDWLQJ WKH ����

��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

��� &KDSWHU �� &RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP

��� &RQQHFWLQJ 66$ &DEOHV

��� ,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

��� &KDSWHU �� 7XUQLQJ 2Q DQG 7HVWLQJ WKH ����

��� &RQQHFWLQJ WKH ���� WR WKH 3RZHU 6RXUFH

����� 0RGHOV ��� DQG ���

����� 0RGHOV ��� DQG ���

��� 7HVWLQJ WKH 6XEV\VWHP

��� &KDSWHU �� ([DPSOH &RQILJXUDWLRQV

��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

��� 66$ &DEOHV

���� &KDSWHU ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� %\SDVV &DUGV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7DEOH RI &RQWHQWV

B &RS\ULJKW ,%0 &RUS� ����� ����
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���� &KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG

$�� $SSHQGL[ $� 3URGXFW :DUUDQWLHV DQG 1RWLFHV

$�� 6WDWHPHQW RI /LPLWHG :DUUDQW\

$���� 3URGXFWLRQ 6WDWXV

$���� 7KH ,%0 :DUUDQW\

$���� :DUUDQW\ 6HUYLFH

$���� ([WHQW RI :DUUDQW\

$���� /LPLWDWLRQ RI /LDELOLW\

$�� 1RWLFHV

$�� 7UDGHPDUNV

$�� &RPPXQLFDWLRQV 6WDWHPHQWV

$���� )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ �)&&� 6WDWHPHQW

$���� 9&&, 6WDWHPHQW

$���� ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� 6WDWHPHQW

$���� $YLV GH FRQIRUPLWp DX[ QRUPHV GH O
,QGXVWULH &DQDGD

$���� ,QGXVWU\ &DQDGD &RPSOLDQFH 6WDWHPHQW

$���� 8QLWHG .LQJGRP 7HOHFRPPXQLFDWLRQV 5HTXLUHPHQWV

$���� (& &RXQFLO 'LUHFWLYH

$���� 5DGLR 3URWHFWLRQ IRU *HUPDQ\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7DEOH RI &RQWHQWV

B &RS\ULJKW ,%0 &RUS� ����� ����
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)5217B� 6DIHW\ ,QIRUPDWLRQ

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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&$87,21�

$ OLWKLXP EDWWHU\ FDQ FDXVH ILUH� H[SORVLRQ� RU D VHYHUH EXUQ� 'R QRW UHFKDUJH� GLVDVVHPEOH� KHDW DERYH ����& �����)�� VROGHU

GLUHFWO\ WR WKH FHOO� LQFLQHUDWH� RU H[SRVH FHOO WR ZDWHU� .HHS DZD\ IURP FKLOGUHQ� 5HSODFH RQO\ ZLWK WKH SDUW QXPEHU VSHFLILHG IRU \RXU

V\VWHP� 8VH RI DQRWKHU EDWWHU\ PLJKW SUHVHQW D ULVN RI ILUH RU H[SORVLRQ�

7KH EDWWHU\ FRQQHFWRU LV SRODUL]HG� GR QRW WU\ WR UHYHUVH WKH SRODULW\�

'LVSRVH RI WKH EDWWHU\ DFFRUGLQJ WR ORFDO UHJXODWLRQV�

$ PRGXOH RQ WKH 66$ DGDSWHU FDUG FRQWDLQV D OLWKLXP EDWWHU\�

6XEWRSLFV

)5217B��� /DVHU 6DIHW\ ,QIRUPDWLRQ

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����

)5217B� � �



)5217B��� /DVHU 6DIHW\ ,QIRUPDWLRQ

1RWH� 7KH LQIRUPDWLRQ JLYHQ KHUH DSSOLHV RQO\ WR ����V WKDW KDYH WKH 66$ )LEUH�2SWLF ([WHQGHU IHDWXUH�

7KLV V\VWHP FRQWDLQV D ODVHU SURGXFW FDOOHG WKH 66$ )LEUH�2SWLF ([WHQGHU� ,Q WKH 8QLWHG 6WDWHV� WKH 66$ )LEUH�2SWLF ([WHQGHU LV

FHUWLILHG DV D &ODVV � ODVHU SURGXFW WKDW FRQIRUPV WR WKH UHTXLUHPHQWV FRQWDLQHG LQ WKH 'HSDUWPHQW RI +HDOWK DQG +XPDQ 6HUYLFHV

�'++6� UHJXODWLRQ �� &)5 6XEFKDSWHU -� ,QWHUQDWLRQDOO\� WKH 66$ )LEUH�2SWLF ([WHQGHU LV FHUWLILHG DV D &ODVV � ODVHU SURGXFW WKDW

FRQIRUPV WR WKH UHTXLUHPHQWV FRQWDLQHG LQ WKH ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� VWDQGDUG ����� �������

&ODVV � ODVHU SURGXFWV DUH QRW FRQVLGHUHG WR EH KD]DUGRXV� 7KH 66$ )LEUH�2SWLF ([WHQGHU LQWHUQDOO\ FRQWDLQV DQ LQGLXP JDOOLXP

DUVHQLGH � LQGLXP SKRVSKLGH �,Q*D$V�,Q3� VHPLFRQGXFWRU ODVHU GLRGH HPLWWLQJ LQ WKH ZDYHOHQJWK UDQJH RI ���� WR ���� QDQRPHWHUV�

7KLV ODVHU GLRGH LV D &ODVV � ODVHU WKDW LV UDWHG DW ��� PLOOLZDWWV� 7KH GHVLJQ RI WKH 66$ )LEUH�2SWLF ([WHQGHU LV VXFK WKDW DFFHVV WR

ODVHU UDGLDWLRQ DERYH D &ODVV � OHYHO GXULQJ RSHUDWLRQ� XVHU PDLQWHQDQFH� RU VHUYLFH FRQGLWLRQV LV SUHYHQWHG�

����������������������������������������

æ &/$66 � /$6(5 352'8&7 æ

æ $33$5(,/ $ /$6(5 '( &/$66( � æ

æ /82.$1 � /$6(5/$,7( æ

æ æ

æ 72 ,(& ���������� æ

����������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/DVHU 6DIHW\ ,QIRUPDWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����

)5217B��� � �



35()$&( $ERXW 7KLV %RRN

7KLV ERRN SURYLGHV XVHU DQG LQVWDOODWLRQ LQVWUXFWLRQV IRU DQ\ SHUVRQ ZKR LV UHTXLUHG WR XVH RU LQVWDOO D ���� 6HULDO 6WRUDJH

$UFKLWHFWXUH �66$� 'LVN 6XEV\VWHP� 7KDW SHUVRQ FRXOG EH DQ HPSOR\HH �WHFKQLFDO RU QRQWHFKQLFDO� RI WKH RZQHU RI WKH VXEV\VWHP� D

VHUYLFH UHSUHVHQWDWLYH� RU DQ LQVWDOODWLRQ HQJLQHHU�

6XEWRSLFV

35()$&(�� +RZ 7KLV %RRN LV 2UJDQL]HG

35()$&(�� 1RWLFHV 8VHG LQ 7KLV %RRN

35()$&(�� 1XPEHULQJ &RQYHQWLRQ

35()$&(�� 5HODWHG 3XEOLFDWLRQV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$ERXW 7KLV %RRN

B &RS\ULJKW ,%0 &RUS� ����� ����

35()$&( � �



35()$&(�� +RZ 7KLV %RRN LV 2UJDQL]HG

7KLV ERRN FRQWDLQV WKUHH SDUWV�

� 7KH ILUVW SDUW LV IRU WKH SHUVRQ ZKR LV JRLQJ WR XVH D ���� VXEV\VWHP� 7KH LQIRUPDWLRQ WKDW LV FRQWDLQHG LQ WKLV SDUW GHVFULEHV�

� 8VLQJ WKH VXEV\VWHP

� $GGLQJ IHDWXUHV WR WKH VXEV\VWHP

� 'HDOLQJ ZLWK SUREOHPV�

� 7KH VHFRQG SDUW LV IRU WKH SHUVRQ ZKR LV JRLQJ WR LQVWDOO D ���� VXEV\VWHP� 7KH LQIRUPDWLRQ WKDW LV FRQWDLQHG LQ WKLV SDUW

GHVFULEHV�

� ,QVWDOOLQJ 0RGHOV ��� DQG ���

� ,QVWDOOLQJ 0RGHOV ��� DQG ���

� &RQQHFWLQJ WKH ���� WR WKH XVLQJ V\VWHP

� &RQQHFWLQJ WKH ���� WR WKH SRZHU VRXUFH

� 7XUQLQJ RQ DQG WHVWLQJ WKH ����

� ([DPSOH FRQILJXUDWLRQV

� &KDQJLQJ WKH E\SDVV FDUG MXPSHUV RQ 0RGHOV ��� DQG ����

� 7KH ODVW SDUW FRQWDLQV ZDUUDQW\ VWDWHPHQWV DQG RWKHU QRWLFHV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

+RZ 7KLV %RRN LV 2UJDQL]HG

B &RS\ULJKW ,%0 &RUS� ����� ����

35()$&(�� � �



35()$&(�� 1RWLFHV 8VHG LQ 7KLV %RRN

� 'DQJHU

$ GDQJHU QRWLFH LQGLFDWHV WKH SUHVHQFH RI D KD]DUG WKDW KDV WKH SRWHQWLDO RI FDXVLQJ GHDWK RU VHULRXV SHUVRQDO LQMXU\�

� &DXWLRQ

$ FDXWLRQ QRWLFH LQGLFDWHV WKH SUHVHQFH RI D KD]DUG WKDW KDV WKH SRWHQWLDO RI FDXVLQJ PRGHUDWH RU PLQRU SHUVRQDO LQMXU\�

� $WWHQWLRQ

$Q DWWHQWLRQ QRWLFH LQGLFDWHV DQ DFWLRQ WKDW FRXOG FDXVH GDPDJH WR D SURJUDP� GHYLFH� V\VWHP� RU GDWD�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

1RWLFHV 8VHG LQ 7KLV %RRN

B &RS\ULJKW ,%0 &RUS� ����� ����

35()$&(�� � �



35()$&(�� 1XPEHULQJ &RQYHQWLRQ

,Q WKLV ERRN� RQH JLJDE\WH �*%� HTXDOV � ��� ��� ��� E\WHV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

1XPEHULQJ &RQYHQWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����

35()$&(�� � �



35()$&(�� 5HODWHG 3XEOLFDWLRQV

7KH 8VHU
V +DQGERRN IRU \RXU VHUYHU

,%0 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V *XLGH� 6��+�����

,%0 ���� 66$ 'LVN 6XEV\VWHPV IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO 6XSSOHPHQW� 6��+�����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HODWHG 3XEOLFDWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

35()$&(�� � �



��� &KDSWHU �� 8VLQJ WKH 6XEV\VWHPV

7KLV FKDSWHU GHVFULEHV WKH ���� 6HULDO 6WRUDJH $UFKLWHFWXUH �66$� 'LVN 6XEV\VWHPV� WKHLU FRQWUROV� DQG KRZ WR XVH WKHP�

7KH ���� LV DQ 66$ GLVN VWRUDJH VXEV\VWHP WKDW FDQ EH DWWDFKHG WR 3& 6HUYHUV� 7KH 0RGHOV ��� DQG ��� DUH UDFN�PRXQWHG XQLWV�

7KH 0RGHOV ��� DQG ��� DUH GHVNVLGH XQLWV� 8S WR �� 66$ GLVN GULYH PRGXOHV� LQ JURXSV RI XS WR IRXU� FDQ EH LQVWDOOHG LQ D ����

VXEV\VWHP�

(DFK JURXS RI GLVN GULYHV LQ D ���� VXEV\VWHP LV FRQQHFWHG LQ D ORRS WKDW PXVW DOVR FRQWDLQ DQ 66$ DGDSWHU� 7KH UXOHV IRU

FRQQHFWLQJ 66$ ORRSV DUH GHVFULEHG LQ WRSLF ���� 'HWDLOV RI VDPSOH FRQILJXUDWLRQV DUH GHVFULEHG LQ &KDSWHU �� �([DPSOH

&RQILJXUDWLRQV� LQ WRSLF ����

$Q 66$ )LEUH�2SWLF ([WHQGHU IHDWXUH FDQ EH LQVWDOOHG� 7KLV DOORZV WKH ���� XQLW WR EH FRQQHFWHG E\ ILEHU RSWLF FDEOHV WR KRVW

V\VWHPV RU RWKHU 66$ XQLWV XS WR ��� NP ����� IHHW� DZD\�

$ IXOO\ FRQILJXUHG 0RGHO ��� RU ��� ORRNV OLNH WKLV�

7KH ZKROH RI WKH ODWHU W\SH RI IURQW FRYHU KLQJHV GRZQZDUG WR JLYH DFFHVV WR WKH GLVN GULYH PRGXOHV LQVWDOOHG DW WKH IURQW RI ����

UDFN�PRXQWHG XQLWV� 7KH HDUO\ W\SH RI IURQW FRYHU KDV D PRYDEOH SDQHO WKDW KLQJHV GRZQZDUG�

$ IXOO\ FRQILJXUHG 0RGHO ��� RU ��� ORRNV OLNH WKLV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 8VLQJ WKH 6XEV\VWHPV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



7KH IURQW DQG EDFN FRYHUV KLQJH WR WKH OHIW WR JLYH DFFHVV WR WKH GLVN GULYH PRGXOHV LQVWDOOHG EHKLQG WKHP� /RFNV DUH SURYLGHG RQ WKH

FRYHUV WR SUHYHQW XQDXWKRUL]HG DFFHVV WR WKH GLVN GULYH PRGXOHV DQG V\VWHP FRQQHFWLRQV�

6XEWRSLFV

��� &RQWUROV DQG /LJKWV

��� ,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH

��� 6HFXULW\

��� ([WHUQDO &RQQHFWRUV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 8VLQJ WKH 6XEV\VWHPV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &RQWUROV DQG /LJKWV

7KLV VHFWLRQ GHVFULEHV WKH 3RZHU VZLWFK DQG OLJKWV RQ D ���� VXEV\VWHP�

)RU 0RGHOV ��� DQG ���� WKH LQWHUQDO SRZHU RI WKH ���� LV WXUQHG RQ DQG RII DXWRPDWLFDOO\ ZKHQ \RX WXUQ SRZHU RQ DQG RII WR WKH UDFN

FRQWDLQLQJ WKH VXEV\VWHP�

'XULQJ QRUPDO RSHUDWLRQV� \RX GR QRW QHHG WR FKHFN WKH OLJKWV RQ ���� VXEV\VWHPV�

6XEWRSLFV

����� 6XEV\VWHP &RQWUROV

����� 'LVN 'ULYH 0RGXOH /LJKWV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RQWUROV DQG /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� 6XEV\VWHP &RQWUROV

(DFK ���� KDV WKH VXEV\VWHP 3RZHU VZLWFK DQG VXEV\VWHP OLJKWV DW WKH IURQW�

2Q 0RGHOV ��� RU ���� WKH 3RZHU VZLWFK LV EHKLQG D IODS RQ WKH IURQW FRYHU� 7R UHDFK WKH VZLWFK�

2Q D 0RGHO ���� KLQJH WKH IODS XSZDUG�

2Q D 0RGHO ���� KLQJH WKH IODS WR WKH ULJKW�

3RZHU VZLWFK

7KH 3RZHU VZLWFK FRQWUROV HOHFWULFDO SRZHU IURP WKH SRZHU�VXSSO\ XQLWV ZLWKLQ WKH ���� VXEV\VWHP WR WKH GLVN GULYHV DQG RWKHU

FRPSRQHQWV� 7R FRQQHFW WKLV LQWHUQDO HOHFWULFDO SRZHU� SUHVV WKH 3RZHU VZLWFK DQG� RQ D 0RGHO ��� RU D 0RGHO ��� RQO\� KROG LW

SUHVVHG IRU DW OHDVW WZR VHFRQGV� 7R UHPRYH WKLV SRZHU� SUHVV WKH VZLWFK DJDLQ DQG� RQ D 0RGHO ��� RU D 0RGHO ��� RQO\� KROG

LW SUHVVHG IRU DW OHDVW WZR VHFRQGV�

:KHQ \RX KDYH SUHVVHG WKLV VZLWFK WR UHPRYH WKH LQWHUQDO SRZHU DQG WKH VXEV\VWHP SRZHU OLJKW LV RII� PDLQOLQH HOHFWULFDO SRZHU

FDQ VWLOO EH SUHVHQW ZLWKLQ WKH ���� VXEV\VWHP� 7R UHPRYH HOHFWULFDO SRZHU FRPSOHWHO\ IURP WKH VXEV\VWHP� GLVFRQQHFW WKH

PDLQOLQH HOHFWULFDO VXSSO\�

$WWHQWLRQ� 3UHVVLQJ WKLV VZLWFK ZKHQ WKH VXEV\VWHP SRZHU OLJKW LV RQ FDQ FDXVH D V\VWHP IDXOW XQOHVV \RX ILUVW HQVXUH WKDW WKH

RSHUDWLQJ V\VWHP LV QRW XVLQJ WKH GLVN GULYHV RI WKH �����

6XEV\VWHP 3RZHU OLJKW

7KH 6XEV\VWHP 3RZHU OLJKW� ZKLFK LV JUHHQ� FRPHV RQ ZKHQ WKH SRZHU�VXSSO\ XQLWV ZLWKLQ WKH ���� VXEV\VWHP DUH VXSSO\LQJ

SRZHU WR WKH UHVW RI WKH VXEV\VWHP�

6XEV\VWHP &KHFN OLJKW

7KH 6XEV\VWHP &KHFN OLJKW� ZKLFK LV DPEHU� FRPHV RQ�

� &RQWLQXRXVO\� LI D IDLOXUH RFFXUV ZLWKLQ WKH ���� VXEV\VWHP� 7KH VXEV\VWHP PLJKW EH DEOH WR FRQWLQXH RSHUDWLQJ

VDWLVIDFWRULO\ HYHQ ZKHQ WKH IDLOXUH RI D VLQJOH SDUW KDV EHHQ GHWHFWHG�

� &RQWLQXRXVO\� ZKHQ D GLVN GULYH ZLWKLQ WKH VXEV\VWHP LV LQ VHUYLFH PRGH�

� )ODVKLQJ� ZKHQ D GLVN GULYH ZLWKLQ WKH VXEV\VWHP KDV EHHQ VHOHFWHG ZLWK WKH LGHQWLI\ RSWLRQ�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6XEV\VWHP &RQWUROV

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 'LVN 'ULYH 0RGXOH /LJKWV

<RX FDQ VHH WKH OLJKWV RQ GLVN GULYH PRGXOHV LQVWDOOHG LQ WKH IURQW SDUW RI D ���� WKURXJK D WUDQVSDUHQW SDUW RI WKH FRYHU�

7R VHH WKH OLJKWV RQ GLVN GULYH PRGXOHV LQVWDOOHG DW WKH EDFN RI D �����

� )RU D 0RGHO ��� RU ���� RSHQ WKH EDFN GRRU RI WKH UDFN FRQWDLQLQJ WKH �����

� )RU D 0RGHO ��� RU ���� RSHQ WKH EDFN FRYHU RI WKH ���� E\�

�� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG

�� *ULSSLQJ WKH EDFN FRYHU RQ WKH ULJKW DQG KLQJLQJ LW WR WKH OHIW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

'LVN 'ULYH 0RGXOH /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



(DFK GLVN GULYH PRGXOH KDV WKUHH OLJKWV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

'LVN 'ULYH 0RGXOH /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



3RZHU OLJKW

7KH 3RZHU OLJKW� ZKLFK LV JUHHQ� FRPHV RQ ZKHQ WKH UHTXLUHG SRZHU VXSSOLHV DUH SUHVHQW LQ WKH GLVN GULYH PRGXOH�

5HDG\ OLJKW

7KH 5HDG\ OLJKW� ZKLFK LV JUHHQ� FRPHV RQ DQG UHPDLQV RQ ZKHQ ERWK 66$ FRQQHFWLRQV WR WKH GLVN GULYH PRGXOH DUH JRRG DQG

WKH GLVN GULYH LV UHDG\ WR DFFHSW FRPPDQGV IURP WKH KRVW V\VWHP�

7KH OLJKW IODVKHV VORZO\ ZKHQ RQO\ RQH 66$ FRQQHFWLRQ LV JRRG�

7KH OLJKW IOLFNHUV ZKHQ WKH GLVN GULYH LV H[HFXWLQJ D FRPPDQG�

&KHFN OLJKW

7KH &KHFN OLJKW� ZKLFK LV DPEHU� FRPHV RQ DQG UHPDLQV RQ�

� ,I D IDLOXUH LQ WKH GLVN GULYH PRGXOH LV GHWHFWHG

� :KLOH WKH DXWRPDWLF VHOI�WHVWV DUH UXQQLQJ

� 7R LQGLFDWH VHUYLFH PRGH� WKDW LV� XVH RI WKH GLVN GULYH E\ WKH V\VWHP SURJUDPV KDV HQGHG DQG UHSDLU DFWLRQV FDQ EH

SHUIRUPHG�

7KH OLJKW IODVKHV WR VKRZ WKDW WKH GLVN GULYH KDV EHHQ VHOHFWHG ZLWK WKH ,GHQWLI\ RSWLRQ IURP WKH 6HW 6HUYLFH 0RGH VHUYLFH DLG�

�,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH� LQ WRSLF ��� GHVFULEHV KRZ WR XVH WKLV DLG�

6XEWRSLFV

������� )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\ /LJKWV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

'LVN 'ULYH 0RGXOH /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



������� )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\ /LJKWV

)DQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DUH LQVWDOOHG LQ WKH EDFN RI ����V� 7R VHH WKHLU OLJKWV�

� )RU D 0RGHO ��� RU ���� RSHQ WKH EDFN GRRU RI WKH UDFN FRQWDLQLQJ WKH �����

� )RU D 0RGHO ��� RU ���� RSHQ WKH EDFN FRYHU RI WKH ���� E\�

�� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG

�� *ULSSLQJ WKH EDFN FRYHU RQ WKH ULJKW DQG KLQJLQJ LW WR WKH OHIW�

7KHUH DUH XS WR WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV LQ D ����� 7KHVH DVVHPEOLHV KDYH WKH IROORZLQJ OLJKWV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

)DQ�DQG�3RZHU�6XSSO\ $VVHPEO\ /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

������� � �



3RZHU OLJKW

7KH 3RZHU OLJKW� ZKLFK LV JUHHQ� FRPHV RQ ZKHQ WKH PDLQOLQH SRZHU VXSSO\ LV FRQQHFWHG WR WKH IDQ�DQG�SRZHU�VXSSO\

DVVHPEO\�

&KHFN OLJKW

7KH &KHFN OLJKW� ZKLFK LV DPEHU� FRPHV RQ DQG UHPDLQV RQ LI WKH SRZHU�VXSSO\ XQLW IDLOV�

7KLV OLJKW IODVKHV LI WKH IDQ ZLWKLQ WKH DVVHPEO\ IDLOV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

)DQ�DQG�3RZHU�6XSSO\ $VVHPEO\ /LJKWV

B &RS\ULJKW ,%0 &RUS� ����� ����

������� � �



��� ,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH

�� 6WDUW WKH 66$ &RQILJXUDWRU DQG 6HUYLFH $LGV 8WLOLW\� �6HH WKH ,%0 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V *XLGH

IRU KRZ WR GR WKLV��

�� )URP WKH 0DLQ PHQX� VHOHFW 66$ $GDSWHU /LVW� VHOHFW WKH DGDSWHU WR ZKLFK WKH GLVN GULYH LV DWWDFKHG� DQG WKHQ VHOHFW 'LVN

6HUYLFH $LGV� $ OLVW RI WKH SK\VLFDO GLVN GULYHV WKDW DUH DWWDFKHG WR WKH DGDSWHU LV GLVSOD\HG�

������������������������������������������������������������������������������

æ æ

æ æ

æ ������������������������������������������������������������������������� æ

æ æ&21),* 66$ &RQILJXUDWRU DQG 6HUYLFH $LGV 9\\PPGG ;; 9HUVLRQæ æ

æ ������������������������������������������������������������������������� æ

æ ������������������������������ æ

æ æ 0DLQ 0HQX æ æ

æ �����������������������������æ æ

æ æ ��������������������������������������� æ

æ æ æ 'LVN 6HUYLFH $LGV æ æ

æ æ ��������������������������������������æ æ

æ æ æ /LQN 66$ 8,' 6WDWXV æ æ

æ æ æ 3RUW $� æ æ

æ æ æ 8,'�[[[[ *RRG æ æ

æ æ æ 8,'�[[[[ *RRG æ æ

æ æ æ 8,'�[[[[ *RRG æ æ

æ æ æ 8,'�[[[[ *RRG æ æ

æ æ æ 8,'��[[[ *RRG æ æ

æ æ æ 8,'�[[[[ *RRG æ æ

æ æ æ 3RUW $� æ æ

æ ���æ 3RUW %� æ æ

æ æ 1R GLVNV æ æ

æ æ 3RUW %� æ æ

æ ��������������������������������������� æ

æ ������������������������������������������������������������������ æ

æ æ�(6&$3(! ([LW �(17(5! 6HOHFW �)�! +HOS �)�! )RUPDW æ æ

æ æ�)�! &HUWLI\ �)�! 6HUYLFH0RGH �)�! 'LDJQRVWLFV �)�! )ODVK2Q æ æ

æ æ�)��! )ODVK2II æ æ

æ ������������������������������������������������������������������ æ

æ æ

æ æ

������������������������������������������������������������������������������

�� 7R LGHQWLI\ D GLVN GULYH PRGXOH� VHOHFW WKH GLVN GULYH� DQG SUHVV )� �)ODVK2Q�� 7KH &KHFN OLJKW RQ WKH VHOHFWHG GLVN GULYH PRGXOH

IODVKHV� 7KLV DFWLRQ GRHV QRW DIIHFW DQ\ RSHUDWLRQV WKDW DUH UXQQLQJ�

1RWH� 7KH 66$ 8QLTXH ,' �66$ 8,'� RI WKH GLVN GULYH PRGXOH LV RQ D ODEHO WKDW LV RQ WKH IURQW RI WKH PRGXOH�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� 6HFXULW\

7R SURWHFW \RXU VXEV\VWHP IURP XQDXWKRUL]HG DFFHVV� ORFNV DUH SURYLGHG RQ WKH FRYHUV RI 0RGHOV ��� DQG ���� DQG DUH DYDLODEOH DV

DFFHVVRULHV WR VHFXUH LQGLYLGXDO GLVN GULYH PRGXOHV�

6XEWRSLFV

����� 'LVN 'ULYH 0RGXOH /RFNV

����� &RYHU /RFNV IRU 0RGHOV ��� DQG ���

����� 2UGHULQJ &RYHU�/RFN .H\V

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6HFXULW\

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� 'LVN 'ULYH 0RGXOH /RFNV

'LVN GULYH PRGXOH ORFNV SUHYHQW WKH XQDXWKRUL]HG UHPRYDO RI GLVN GULYH PRGXOHV IURP HLWKHU 0RGHOV ��� DQG ���� RU 0RGHOV ��� DQG

���� <RX QHHG RQH ORFN IRU HDFK GLVN GULYH PRGXOH WKDW \RX ZDQW WR VHFXUH�

7R ORFN D GLVN GULYH PRGXOH LQWR D XQLW�

�� 3XW WKH ORFN LQWR WKH VSDFH LQ WKH KDQGOH RI WKH GLVN GULYH PRGXOH�

�� 3XW WKH HQG RI WKH NH\ LQWR WKH ORFN�

�� 7XUQ WKH NH\ KDOI D WXUQ FORFNZLVH�

7KUHH NH\V� WKDW ILW DOO ORFNV� DUH VXSSOLHG ZLWK WKH ILUVW ORFN WKDW \RX RUGHU� .HHS DW OHDVW RQH RI WKHVH NH\V LQ D VHFXUH DUHD�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

'LVN 'ULYH 0RGXOH /RFNV

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� &RYHU /RFNV IRU 0RGHOV ��� DQG ���

2Q 0RGHOV ��� DQG ���� ORFNV RQ WKH IURQW DQG EDFN FRYHUV SURYLGH SK\VLFDO VHFXULW\ IRU WKH GULYHV DQG WKH FRQQHFWLRQV WR WKH

V\VWHP XQLW� <RX GR QRW QHHG WR UHPRYH WKHVH FRYHUV GXULQJ QRUPDO RSHUDWLRQV� 7KH WZR ORFNV XVH WKH VDPH NH\� ,I \RX ORFN WKH

FRYHUV� QHLWKHU RI WKHP FDQ EH RSHQHG IRU VHUYLFLQJ ZLWKRXW WKH XVH RI WKH NH\� <RX GR QRW QHHG WR ORFN WKH FRYHUV IRU WKHP WR VWD\

FORVHG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RYHU /RFNV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 2UGHULQJ &RYHU�/RFN .H\V

)RU SURWHFWLRQ DJDLQVW XQDXWKRUL]HG NH\ GXSOLFDWLRQ� WKH FRYHU ORFNV DUH KLJK�VHFXULW\ ORFNV� .H\V IRU WKHVH ORFNV DUH D

IDFWRU\�UHVWULFWHG VHULHV DQG GXSOLFDWH NH\V DUH QRW DYDLODEOH WKURXJK QRUPDO FRPPHUFLDO FKDQQHOV� 7KH VHULDO QXPEHU RI WKH ORFN LV

VWDPSHG RQ HDFK NH\� PDNH D QRWH RI WKLV QXPEHU� 7KH DGGLWLRQDO NH\ VXSSOLHG DQG \RXU QRWH RI LWV QXPEHU VKRXOG EH VWRUHG LQ

VHSDUDWH VHFXUH DUHDV�

0DNH D FRS\ RI WKH RIILFLDO RUGHU IRUP LQ WKH ����� ,QVWDOODWLRQ DQG 8VHU
V *XLGH� ILOO LQ WKH GHWDLOV� DQG VHQG LW WR WKH DGGUHVV SULQWHG RQ

WKH IRUP� $V D VHFXULW\ SUHFDXWLRQ� WKH PDQXIDFWXUHU ZLOO QRW KRQRU RUGHUV WKDW DUH QRW RQ WKH RIILFLDO RUGHU IRUP�

,I D ORFN EHFRPHV IDXOW\� FRQWDFW \RXU VDOHV UHSUHVHQWDWLYH IRU D UHSODFHPHQW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

2UGHULQJ &RYHU�/RFN .H\V

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� ([WHUQDO &RQQHFWRUV

,I \RX RSHQ WKH EDFN FRYHU RI D 0RGHO ��� RU ��� �LI QHFHVVDU\� XVLQJ WKH NH\ SURYLGHG WR XQORFN WKH FRYHU�� \RX FDQ UHDFK WKH

FRQQHFWRUV IRU WKH VLJQDO FDEOHV WR WKH V\VWHP XQLW�

'$1*(5
��������������������������������������������������������������������������

æ $Q HOHFWULFDO RXWOHW WKDW LV QRW FRUUHFWO\ ZLUHG FRXOG SODFH KD]DUGRXV æ

æ YROWDJH RQ PHWDO SDUWV RI WKH V\VWHP RU WKH GHYLFHV WKDW DWWDFK WR WKH æ

æ V\VWHP� ,W LV WKH UHVSRQVLELOLW\ RI WKH FXVWRPHU WR HQVXUH WKDW WKH æ

æ RXWOHW LV FRUUHFWO\ ZLUHG DQG JURXQGHG WR SUHYHQW DQ HOHFWULFDO VKRFN� æ

æ æ

æ 8VH RQH KDQG� ZKHQ SRVVLEOH� WR FRQQHFW RU GLVFRQQHFW VLJQDO FDEOHV WR æ SUHYHQW D

SRVVLEOH VKRFN IURP WRXFKLQJ WZR VXUIDFHV ZLWK GLIIHUHQW æ HOHFWULFDO SRWHQWLDOV� æ

æ

æ 'XULQJ DQ HOHFWULFDO VWRUP� GR QRW FRQQHFW FDEOHV IRU GLVSOD\ æ VWDWLRQV� SULQWHUV�

WHOHSKRQHV� RU VWDWLRQ SURWHFWRUV IRU æ FRPPXQLFDWLRQ OLQHV� æ

������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([WHUQDO &RQQHFWRUV

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� &KDSWHU �� $GGLQJ )HDWXUHV

7KLV FKDSWHU GHVFULEHV KRZ WR DGG FHUWDLQ RSWLRQDO IHDWXUHV WR D ���� 66$ 'LVN 6XEV\VWHP WKDW LV DOUHDG\ LQVWDOOHG DV SDUW RI \RXU

V\VWHP�

6XEWRSLFV

��� $GGLQJ 'LVN 'ULYH 0RGXOHV

��� $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� $GGLQJ )HDWXUHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� $GGLQJ 'LVN 'ULYH 0RGXOHV

,Q VRPH FLUFXPVWDQFHV� \RX FDQ DGG RQH RU PRUH GLVN GULYH PRGXOHV WR D ���� 66$ 'LVN 6XEV\VWHP�

<RX FDQ GR WKLV RQO\ LI�

�� <RX DUH DXWKRUL]HG E\ \RXU RUJDQL]DWLRQ WR GR WKLV�

�� <RX KDYH WKH FRUUHFW GLVN GULYH PRGXOH� 2QO\ GLVN GULYH PRGXOHV WKDW KDYH D UHG SDQHO RQ WKH IURQW FDQ EH LQVWDOOHG LQ ����V� 7KH

VWRUDJH FDSDFLW\ RI D GLVN GULYH PRGXOH LV VKRZQ RQ WKH ODEHO DW WKH IURQW RI WKH PRGXOH�

���� $WWHQWLRQ �����������������������������������������������������������

æ æ

æ æ

æ � 'R QRW UHPRYH WZR GLVN GULYH PRGXOHV IURP WKH VXEV\VWHP DW WKH æ

æ VDPH WLPH� æ

æ æ

æ æ

æ � 'LVN GULYH PRGXOHV DUH IUDJLOH� +DQGOH WKHP ZLWK FDUH� .HHS WKHP æ

æ ZHOO DZD\ IURP VWURQJ PDJQHWLF ILHOGV� æ

æ æ

æ æ

æ æ

��������������������������������������������������������������������������

���� $WWHQWLRQ �����������������������������������������������������������

æ æ

æ :KHQ GLVN GULYH PRGXOHV DUH SUHVHQW LQ WKH EDFN RI D ����� WKDW ���� æ

æ PXVW KDYH WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV� UDWKHU WKDQ WZR æ

æ IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DQG D GXPP\ IDQ�DQG�SRZHU�VXSSO\ æ

æ DVVHPEO\� æ

æ æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$GGLQJ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



<RX GR QRW QHHG WR UHPRYH SRZHU IURP WKH VXEV\VWHP ZKHQ DGGLQJ D GLVN GULYH PRGXOH�

$IWHU \RX KDYH DGGHG D GLVN GULYH PRGXOH WR D ����� \RX PXVW DGG LW LQWR \RXU V\VWHP VRIWZDUH FRQILJXUDWLRQ E\ XVLQJ WKH V\VWHP

SURJUDPV�

6XEWRSLFV

����� %HIRUH $GGLQJ D 'LVN 'ULYH 0RGXOH

����� 7R $GG D 'LVN 'ULYH 0RGXOH

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$GGLQJ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� %HIRUH $GGLQJ D 'LVN 'ULYH 0RGXOH

�� ,I \RX DUH DGGLQJ WKH ILUVW GLVN GULYH PRGXOH WR EH LQVWDOOHG DW WKH EDFN RI D ���� 0RGHO ��� RU ���� 6WRS� &KHFN ZKHWKHU WKH ����

KDV WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV �VHH VWHS � LQ WRSLF ������� ,I WZR IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DQG D GXPP\

IDQ�DQG�SRZHU VXSSO\ DVVHPEO\ DUH LQVWDOOHG� H[FKDQJH WKH GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IRU D WKLUG

IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ EHIRUH LQVWDOOLQJ WKH GLVN GULYH PRGXOH� �$GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\� LQ WRSLF ���

GHVFULEHV KRZ WR GR WKLV� ���� 0RGHOV ��� DQG ��� DOZD\V KDYH WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV LQVWDOOHG�

�� ,GHQWLI\ WKH VORW IRU WKH QHZ GLVN GULYH PRGXOH XVLQJ WKH FRQILJXUDWLRQ SODQQLQJ LQIRUPDWLRQ IRU \RXU V\VWHP� 7KHUH VKRXOG EH D

GXPP\ GLVN GULYH PRGXOH LQ WKH VORW�

<RX FDQ LGHQWLI\ WKH GLVN GULYH PRGXOHV WKDW ZLOO EH QH[W WR WKH QHZ GLVN GULYH PRGXOH E\ XVLQJ WKH 'LVN VHUYLFH DLG� �7KH 66$ 5$,'

$GDSWHU IRU 3& 6HUYHUV� 8VHU
V *XLGH GHVFULEHV KRZ WR XVH WKLV DLG�� <RX FDQQRW XVH WKH 'LVN VHUYLFH DLG WR LGHQWLI\ WKH GXPP\

GLVN GULYH PRGXOH LWVHOI EHFDXVH GXPP\ GLVN GULYH PRGXOHV GR QRW KDYH OLJKWV RU VHULDO�QXPEHU ODEHOV�

�� 2SHQ WKH IURQW FRYHU RI WKH XQLW E\�

� )RU XQLWV ZLWK HDUO\ FRYHUV� JULSSLQJ WKH PRYDEOH SDUW RI WKH FRYHU DW WKH VLGHV DQG KLQJLQJ LW GRZQZDUG�

� )RU XQLWV ZLWK ODWHU FRYHUV� JULSSLQJ WKH FRYHU DW WKH VLGHV DQG KLQJLQJ WKH ZKROH IURQW FRYHU GRZQZDUG�

,I WKH VORW IRU WKH QHZ GLVN GULYH PRGXOH LV LQ D 0RGHO ��� RU ���� RSHQ WKH IURQW RU EDFN FRYHU RI WKH XQLW E\�

D� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG�

E� *ULSSLQJ WKH ULJKW�KDQG HGJH RI WKH FRYHU DQG KLQJLQJ LW WR WKH OHIW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%HIRUH $GGLQJ D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH GLDJUDPV LQ WKH IROORZLQJ LQVWUXFWLRQV VKRZ D UDFN�PRXQWHG XQLW� 7KH VWHSV IRU DGGLQJ D GLVN GULYH PRGXOH WR D GHVNVLGH XQLW DUH

WKH VDPH� EXW WKH SDUWV DUH WXUQHG WKURXJK �� GHJUHHV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%HIRUH $GGLQJ D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 7R $GG D 'LVN 'ULYH 0RGXOH

�� 3UHVV XSZDUG EHKLQG WKH UHG SDQHO DQG SXOO WKH KDQGOH RI WKH GXPP\ GLVN GULYH PRGXOH� 7KLV DFWLRQ PRYHV WKH PRGXOH SDUWO\ RXW RI

WKH VORW�

�� &DUHIXOO\ SXOO WKH GXPP\ PRGXOH RXW RI WKH ����� 6XSSRUW WKH PRGXOH ZLWK \RXU RWKHU KDQG DV \RX WDNH LW IURP WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� $WWHQWLRQ �������������������������������������������������������

æ æ

æ 'R QRW OHDYH WKH VORW HPSW\ IRU PRUH WKDQ �� PLQXWHV� LI \RX GR� æ

æ WKH ���� DQG WKH GLVN GULYH PRGXOHV ZLWKLQ LW PLJKW RYHUKHDW DQG æ

æ EH GDPDJHG� æ

æ æ

����������������������������������������������������������������������

�� :LWK RQH KDQG VXSSRUWLQJ WKH QHZ PRGXOH� HQJDJH LW LQ WKH JURRYH DQG SXVK LW LQWR WKH VORW IURP ZKLFK \RX KDYH MXVW UHPRYHG WKH

GXPP\ PRGXOH�

7KH PRGXOH VWRSV EHIRUH LW LV FRPSOHWHO\ LQWR WKH VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &ORVH WKH KDQGOH RI WKH PRGXOH XQWLO LW VKXWV ZLWK D FOLFN� 7KLV DFWLRQ SXOOV WKH PRGXOH FRPSOHWHO\ LQWR WKH VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� 3XVK RQ WKH IURQW RI WKH PRGXOH WR HQVXUH WKDW WKH PRGXOH LV IXOO\ KRPH�

�� &KHFN WKDW DOO WKUHH OLJKWV FRPH RQ LPPHGLDWHO\ DQG WKDW WKH &KHFN OLJKW JRHV RXW DIWHU DSSUR[LPDWHO\ � VHFRQGV� �,I WKLV GRHV QRW

KDSSHQ� DIWHU FKHFNLQJ WKDW WKH QHZ PRGXOH LV SURSHUO\ LQVWDOOHG� UHVWDUW WKH GLDJQRVWLF SURJUDPV WR DQDO\]H WKH QHZ IDXOW��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� ,I UHTXLUHG� ORFN WKH QHZ GLVN GULYH PRGXOH LQWR WKH XQLW� XVLQJ WKH ORFN DQG NH\ WKDW \RX FDQ RUGHU DV D IHDWXUH RI WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� ,I \RX KDYH MXVW DGGHG D GLVN GULYH PRGXOH DW WKH IURQW RI D 0RGHO ��� RU ���� FORVH WKH IURQW FRYHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� ,I \RX KDYH MXVW DGGHG D GLVN GULYH PRGXOH WR D 0RGHO ��� RU ���� FORVH WKH FRYHU DQG� LI UHTXLUHG� ORFN LW ZLWK WKH NH\ SURYLGHG�

��� $GG WKH QHZ GLVN GULYH PRGXOH LQWR \RXU V\VWHP VRIWZDUH FRQILJXUDWLRQ� XVLQJ WKH V\VWHP SURJUDPV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

,I \RXU ���� KDV RQO\ WZR IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV LQVWDOOHG� \RX PXVW DGG D WKLUG IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ EHIRUH

LQVWDOOLQJ GLVN GULYH PRGXOHV LQWR WKH EDFN RI WKH ����� ,I \RXU ���� KDV GLVN GULYH PRGXOHV LQVWDOOHG RQO\ DW WKH IURQW� \RX FDQ DGG D

WKLUG IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ WR SURYLGH LQFUHDVHG SURWHFWLRQ DJDLQVW WKH FKDQFH RI ORVLQJ DFFHVV WR \RXU GLVN GULYH PRGXOHV

VKRXOG D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ EHFRPH IDXOW\� 0RGHOV ��� DQG ��� DOZD\V KDYH WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV

LQVWDOOHG�

<RX FDQ DGG D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ RQO\ LI�

� <RX DUH DXWKRUL]HG E\ \RXU RUJDQL]DWLRQ WR GR WKLV�

� <RX KDYH WKH FRUUHFW IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

<RX GR QRW QHHG WR UHPRYH SRZHU IURP WKH VXEV\VWHP ZKHQ DGGLQJ D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

6XEWRSLFV

����� %HIRUH $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

����� 7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� %HIRUH $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

�� ,I \RX DUH JRLQJ WR DGG D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ WR D 0RGHO ���� RSHQ WKH EDFN FRYHU RI WKH XQLW E\�

D� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG�

E� *ULSSLQJ WKH ULJKW�KDQG HGJH RI WKH FRYHU DQG KLQJLQJ LW WR WKH OHIW�

�� ,GHQWLI\ WKH VSDFH IRU WKH QHZ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

� 7KH OHIW�KDQG �ERWWRP� SRVLWLRQ FRQWDLQV HLWKHU D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ RU D GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

$ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ KDV D VRFNHW IRU WKH PDLQOLQH SRZHU SOXJ�

D GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ KDV D KROH IRU KROGLQJ D VSDUH SRZHU SOXJ� 7KH IROORZLQJ LQVWUXFWLRQV GHVFULEH KRZ WR

UHSODFH D GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LQ WKLV SRVLWLRQ ZLWK D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

� )DQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DUH DOZD\V SUHVHQW LQ WKH ULJKW�KDQG �WRS� DQG PLGGOH SRVLWLRQV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%HIRUH $GGLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

7KH LOOXVWUDWLRQV LQ WKH IROORZLQJ LQVWUXFWLRQV VKRZ D UDFN�PRXQWHG XQLW� 7KH VWHSV IRU DGGLQJ D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ WR D

GHVNVLGH XQLW DUH WKH VDPH� EXW WKH SDUWV DUH WXUQHG WKURXJK �� GHJUHHV�

�� 5HPRYH WKH XQXVHG SRZHU SOXJ IURP WKH KROH LQ WKH GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\� 2SHQ WKH ODWFK RQ WKH GXPP\

IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

�� 3XOO WKH GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IURP WKH ����� DQG GLVFDUG LW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� $WWHQWLRQ �������������������������������������������������������

æ æ

æ 'R QRW OHDYH WKH VSDFH HPSW\ IRU PRUH WKDQ �� PLQXWHV� LI \RX GR� æ

æ WKH ���� DQG WKH GLVN GULYH PRGXOHV ZLWKLQ LW PLJKW RYHUKHDW DQG æ

æ EH GDPDJHG� æ

æ æ

����������������������������������������������������������������������

�� 3XVK WKH QHZ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IXOO\ LQWR WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &ORVH WKH ODWFK WKDW KROGV WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LQ WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� 3OXJ WKH XQXVHG SOXJ RI WKH PDLQ SRZHU FDEOH LQWR WKH QHZ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &KHFN WKDW WKH JUHHQ 3RZHU OLJKW FRPHV RQ ZLWKLQ � VHFRQGV� �,I LW GRHV QRW� DIWHU FKHFNLQJ WKDW WKH QHZ IDQ�DQG�SRZHU�VXSSO\

DVVHPEO\ LV FRUUHFWO\ LQVWDOOHG� JR WR WKH V\VWHP GLDJQRVWLF SURJUDPV WR DQDO\]H WKH QHZ IDXOW��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� ,I \RX KDYH MXVW DGGHG D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ WR D 0RGHO ���� FORVH WKH EDFN FRYHU DQG� LI UHTXLUHG� ORFN LW ZLWK WKH NH\

SURYLGHG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R $GG D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� &KDSWHU �� 0RYLQJ D ���� 'HVNVLGH 8QLW 6DIHO\

$WWHQWLRQ� 'DPDJH DV D UHVXOW RI LPSURSHU KDQGOLQJ PD\ YRLG \RXU HTXLSPHQW ZDUUDQW\� &RQWDFW \RXU VHUYLFH UHSUHVHQWDWLYH WR

REWDLQ SDFNLQJ PDWHULDOV RU DVVLVWDQFH WR SUHSDUH \RXU XQLW IRU PRYLQJ�

<RX VKRXOG QRW WU\ WR PRYH D ���� UDFN�PRXQWHG XQLW \RXUVHOI� $OZD\V DVN D WUDLQHG VHUYLFH UHSUHVHQWDWLYH WR GR WKLV IRU \RX�

,I \RX ZDQW \RXU V\VWHP RU GHVNVLGH XQLW PRYHG� \RX VKRXOG FRQWDFW D WUDLQHG VHUYLFH UHSUHVHQWDWLYH� DQG DVN IRU KHOS� +RZHYHU� LI

\RX GHFLGH WR PRYH D GHVNVLGH XQLW \RXUVHOI� \RX VKRXOG WDNH WKH IROORZLQJ SUHFDXWLRQV�

'$1*(5
��������������������������������������������������������������������������

æ $Q HOHFWULFDO RXWOHW WKDW LV QRW FRUUHFWO\ ZLUHG FRXOG SODFH KD]DUGRXV æ

æ YROWDJH RQ PHWDO SDUWV RI WKH V\VWHP RU WKH GHYLFHV WKDW DWWDFK WR WKH æ

æ V\VWHP� ,W LV WKH UHVSRQVLELOLW\ RI WKH FXVWRPHU WR HQVXUH WKDW WKH æ

æ RXWOHW LV FRUUHFWO\ ZLUHG DQG JURXQGHG WR SUHYHQW DQ HOHFWULFDO VKRFN� æ

æ æ

æ 8VH RQH KDQG� ZKHQ SRVVLEOH� WR FRQQHFW RU GLVFRQQHFW VLJQDO FDEOHV WR æ SUHYHQW D

SRVVLEOH VKRFN IURP WRXFKLQJ WZR VXUIDFHV ZLWK GLIIHUHQW æ HOHFWULFDO SRWHQWLDOV� æ

æ

æ 'XULQJ DQ HOHFWULFDO VWRUP� GR QRW FRQQHFW FDEOHV IRU GLVSOD\ æ VWDWLRQV� SULQWHUV�

WHOHSKRQHV� RU VWDWLRQ SURWHFWRUV IRU æ FRPPXQLFDWLRQ OLQHV� æ

������������������������������������������������������������������������

$WWHQWLRQ� (QVXUH WKDW WKH V\VWHP LV QRW XVLQJ DQ\ RI WKH GHYLFHV ZLWKLQ WKH ���� EHIRUH \RX EHJLQ WR PRYH LW� RWKHUZLVH GDWD ORVV

FDQ RFFXU�

7R PRYH D GHVNVLGH XQLW�

�� 7XUQ SRZHU RII IURP WKH �����

�� 8QSOXJ WKH ���� IURP WKH PDLQOLQH SRZHU RXWOHW�

�� (QVXUH WKDW DOO RI WKH FDEOHV FRQQHFWHG WR WKH EDFN RI WKH ���� DUH SURSHUO\ ODEHOHG DW ERWK HQGV EHIRUH \RX XQSOXJ WKHP�

�� 8QSOXJ WKH 66$ FDEOHV IURP WKH 66$ DGDSWHU LQ WKH V\VWHP XQLW�

�� 3XOO RU SXVK WKH ���� WR LWV QHZ ORFDWLRQ� :KHQ SXOOLQJ� XVH WKH ILQJHU VORWV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 0RYLQJ D ���� 'HVNVLGH 8QLW 6DIHO\

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



&$87,21�

$ ���� GHVNVLGH XQLW ZHLJKV ���� NJ ���� OE� HPSW\� DQG DSSUR[LPDWHO\

���� NJ ���� OE� ZLWK �� GLVN GULYHV LQVWDOOHG� 'R QRW DWWHPSW WR

OLIW WKH �����

�� %HFDXVH UHPRYLQJ WKH SRZHU FDEOH LV WKH PHDQV RI GLVFRQQHFWLQJ PDLQOLQH SRZHU IURP WKH ����� LQ WKH ORFDWLRQ \RX DUH PRYLQJ WR�

HQVXUH WKDW WKH SRZHU RXWOHW LV ORFDWHG QHDU WKH HTXLSPHQW DQG LV HDVLO\ DFFHVVLEOH� &KHFN WKH SRZHU RXWOHW IRU FRUUHFW ZLULQJ�

YROWDJH� DQG JURXQGLQJ EHIRUH DWWDFKLQJ WKH ���� XQLW RU WKH V\VWHP XQLW�

�� &RQQHFW WKH 66$ FDEOHV WR WKH 66$ DGDSWHUV LQ WKH V\VWHP XQLW DQG WR WKH �����

�� 3OXJ WKH ���� SRZHU FDEOH LQWR WKH PDLQOLQH SRZHU RXWOHW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 0RYLQJ D ���� 'HVNVLGH 8QLW 6DIHO\

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &KDSWHU �� 'HDOLQJ ZLWK 3UREOHPV

,I \RX KDYH D SUREOHP ZLWK D ���� 66$ 'LVN 6XEV\VWHP� UHIHU WR WKH 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V

*XLGH� 7KDW ERRN GHVFULEHV KRZ WR GHDO ZLWK FRPPRQ 66$ ORRS SUREOHPV DQG KRZ WR FKHFN WKH HUURU ORJ� (DFK SUREOHP UHFRUG LQ

WKH HUURU ORJ LQFOXGHV D 6HUYLFH 5HTXHVW 1XPEHU �651�� 6RPH 651V LQGLFDWH WKDW WKH SUREOHP FDQ EH UHVROYHG E\ H[FKDQJLQJ D GLVN

GULYH PRGXOH RU D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IRU D QHZ RQH� WKLV FKDSWHU GHVFULEHV KRZ WR GR WKDW� )RU RWKHU SUREOHPV� \RX

PXVW FDOO IRU VHUYLFH� WKLV FKDSWHU DOVR GHVFULEHV ZKDW LQIRUPDWLRQ WR SURYLGH ZKHQ \RX UHSRUW D SUREOHP�

6XEWRSLFV

��� ([FKDQJLQJ 'LVN 'ULYH 0RGXOHV

��� ([FKDQJLQJ )DQ�DQG�3RZHU�6XSSO\ $VVHPEOLHV

��� 5HSRUWLQJ 3UREOHPV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 'HDOLQJ ZLWK 3UREOHPV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� ([FKDQJLQJ 'LVN 'ULYH 0RGXOHV

,Q VRPH FLUFXPVWDQFHV� \RX FDQ H[FKDQJH D IDXOW\ GLVN GULYH PRGXOH ZLWKRXW WKH DVVLVWDQFH RI D VHUYLFH UHSUHVHQWDWLYH� <RX FDQ GR

WKLV RQO\ LI�

� <RX DUH DXWKRUL]HG E\ \RXU RUJDQL]DWLRQ WR GR WKLV�

� <RX KDYH WKH FRUUHFW GLVN GULYH PRGXOH� 2QO\ GLVN GULYH PRGXOHV WKDW KDYH D UHG SDQHO RQ WKH IURQW FDQ EH LQVWDOOHG LQWR ����V�

7KH VWRUDJH FDSDFLW\ RI D GLVN GULYH PRGXOH LV VKRZQ RQ WKH ODEHO DW WKH IURQW RI WKH PRGXOH�

���� $WWHQWLRQ �����������������������������������������������������������

æ æ

æ æ

æ � 'R QRW UHPRYH WZR GLVN GULYH PRGXOHV IURP WKH VXEV\VWHP DW WKH æ

æ VDPH WLPH� æ

æ æ

æ æ

æ � 'LVN GULYH PRGXOHV DUH IUDJLOH� +DQGOH WKHP ZLWK FDUH� .HHS WKHP æ

æ ZHOO DZD\ IURP VWURQJ PDJQHWLF ILHOGV� æ

æ æ

æ æ

æ æ

��������������������������������������������������������������������������

<RX GR QRW QHHG WR UHPRYH SRZHU IURP WKH VXEV\VWHP ZKHQ FKDQJLQJ D GLVN GULYH PRGXOH�

$IWHU \RX KDYH FKDQJHG D GLVN GULYH PRGXOH LQ D ����� \RX PXVW UHVWRUH LW LQWR \RXU V\VWHP E\ XVLQJ WKH V\VWHP SURJUDPV�

6XEWRSLFV

����� %HIRUH ([FKDQJLQJ D 'LVN 'ULYH 0RGXOH

����� 7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([FKDQJLQJ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� %HIRUH ([FKDQJLQJ D 'LVN 'ULYH 0RGXOH

�� &KHFN WKH 6HUYLFH 5HTXHVW 1XPEHU �651� UHFRUGHG LQ WKH HUURU ORJ� 7KH 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG

8VHU
V *XLGH GHVFULEHV KRZ WR GR WKLV�

,I WKH 651 LV LQ WKH IROORZLQJ OLVW� LW PHDQV WKDW D GLVN GULYH PRGXOH KDV D IDXOW WKDW FDQ EH FRUUHFWHG E\ H[FKDQJLQJ WKH GLVN GULYH

PRGXOH IRU D QHZ RQH�

$Q\ 651 ZKRVH ILUVW FKDUDFWHU LV 
�


�����

'����

'����

,I WKH 651 LV QRW LQ WKH OLVW� GR QRW FKDQJH WKH GLVN GULYH PRGXOH� FDOO IRU VHUYLFH�

,I WKH 651 LV LQ WKH OLVW� FRQWLQXH DW WKH QH[W VWHS�

�� )LQG WKH IDLOLQJ GLVN GULYH PRGXOH E\ XVLQJ WKH 'LVN 6HUYLFH $LG �VHH �,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH� LQ WRSLF �����

�� 3XW WKH IDLOLQJ GLVN GULYH PRGXOH LQWR VHUYLFH PRGH E\ SUHVVLQJ )��

�� &KHFN WKH OLJKWV RQ WKLV GLVN GULYH PRGXOH� ��'LVN 'ULYH 0RGXOH /LJKWV� LQ WRSLF ����� GHVFULEHV ZKHUH WKHVH DUH DQG KRZ WR VHH

WKHP��

,I WKH &KHFN OLJKW LV QRW RQ� \RX FDQQRW FKDQJH WKH GLVN GULYH PRGXOH� FDOO IRU VHUYLFH�

,I WKH &KHFN OLJKW LV RQ� FKDQJH WKH GLVN GULYH PRGXOH XVLQJ WKH SURFHGXUH VWDUWLQJ LQ WRSLF ������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%HIRUH ([FKDQJLQJ D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

�� ,I WKH IDLOLQJ GLVN GULYH PRGXOH LV DW WKH IURQW RI D 0RGHO ��� RU ���� RSHQ WKH IURQW FRYHU RI WKH XQLW E\�

� )RU XQLWV ZLWK HDUO\ FRYHUV� JULSSLQJ WKH PRYDEOH SDUW RI WKH FRYHU DW WKH VLGHV DQG KLQJLQJ LW GRZQZDUG

� )RU XQLWV ZLWK ODWHU FRYHUV� JULSSLQJ WKH FRYHU DW WKH VLGHV DQG KLQJLQJ WKH ZKROH IURQW FRYHU GRZQZDUG�

�� ,I WKH IDLOLQJ GLVN GULYH PRGXOH LV LQ D 0RGHO ��� RU ���� RSHQ WKH IURQW RU EDFN FRYHU RI WKH XQLW E\�

D� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU� XVLQJ WKH NH\ SURYLGHG

E� *ULSSLQJ WKH FRYHU DW WKH ULJKW DQG KLQJLQJ LW WR WKH OHIW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH LOOXVWUDWLRQV LQ WKH IROORZLQJ LQVWUXFWLRQV VKRZ D UDFN�PRXQWHG XQLW� 7KH VWHSV IRU FKDQJLQJ D GLVN GULYH PRGXOH LQ D GHVNVLGH

XQLW DUH WKH VDPH� EXW WKH SDUWV DUH WXUQHG WKURXJK �� GHJUHHV�

�� ,I QHFHVVDU\� XQORFN WKH IDLOLQJ GLVN GULYH PRGXOH� XVLQJ WKH NH\ SURYLGHG ZLWK WKH ORFN� 5HPRYH WKH ORFN�

�� 3UHVV XSZDUG EHKLQG WKH UHG SDQHO DQG SXOO WKH KDQGOH RI WKH IDLOLQJ GLVN GULYH PRGXOH� 7KLV DFWLRQ PRYHV WKH PRGXOH SDUWO\ RXW RI

WKH VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &DUHIXOO\ SXOO WKH PRGXOH RXW RI WKH ����� 6XSSRUW WKH PRGXOH ZLWK \RXU RWKHU KDQG DV \RX WDNH LW IURP WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� $WWHQWLRQ �������������������������������������������������������

æ æ

æ 'R QRW OHDYH WKH VORW HPSW\ IRU PRUH WKDQ �� PLQXWHV� LI \RX GR� æ

æ WKH ���� DQG WKH GLVN GULYH PRGXOHV ZLWKLQ LW PLJKW RYHUKHDW DQG æ

æ EH GDPDJHG� æ

æ æ

����������������������������������������������������������������������

�� :LWK RQH KDQG VXSSRUWLQJ WKH QHZ PRGXOH� HQJDJH LW LQ WKH JURRYH DQG SXVK LW LQWR WKH VORW IURP ZKLFK \RX KDYH MXVW UHPRYHG WKH

IDLOLQJ PRGXOH�

7KH PRGXOH VWRSV EHIRUH LW LV FRPSOHWHO\ LQWR WKH VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &ORVH WKH KDQGOH RI WKH PRGXOH XQWLO LW VKXWV ZLWK D FOLFN� 7KLV DFWLRQ SXOOV WKH PRGXOH FRPSOHWHO\ LQWR WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� 3XVK RQ WKH IURQW RI WKH PRGXOH WR HQVXUH WKDW WKH PRGXOH LV IXOO\ KRPH�

�� &KHFN WKDW WKH 3RZHU DQG &KHFN OLJKWV FRPH RQ LPPHGLDWHO\� �,I WKLV GRHV QRW KDSSHQ� FKHFN WKDW WKH QHZ PRGXOH LV SURSHUO\

LQVWDOOHG� WKHQ ORRN IRU WKH QHZ IDXOW LQ WKH HUURU ORJ��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� 5HOHDVH WKH GLVN GULYH IURP VHUYLFH PRGH E\ SUHVVLQJ )� DW WKH 'LVN 6HUYLFH $LGV VFUHHQ� &KHFN WKDW WKH &KHFN OLJKW JRHV RXW

DQG WKH 5HDG\ OLJKW FRPHV RQ� �,I WKLV GRHV QRW KDSSHQ� ORRN IRU WKH QHZ IDXOW LQ WKH HUURU ORJ��

��� ,I UHTXLUHG� ORFN WKH GLVN GULYH PRGXOH LQWR WKH XQLW� XVLQJ WKH NH\ DQG ORFN WKDW \RX FDQ RUGHU DV DQ IHDWXUH RI WKH XQLW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� ,I \RX KDYH MXVW FKDQJHG D GLVN GULYH PRGXOH DW WKH IURQW RI D 0RGHO ��� RU ���� FORVH WKH IURQW FRYHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� ,I \RX KDYH MXVW FKDQJHG D GLVN GULYH PRGXOH LQ D 0RGHO ��� RU ��� FORVH WKH FRYHU DQG� LI UHTXLUHG� ORFN LW ZLWK WKH NH\ SURYLGHG�

��� 5HVWRUH WKH GLVN GULYH PRGXOH LQWR \RXU V\VWHP XVLQJ WKH V\VWHP SURJUDPV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D 'LVN 'ULYH 0RGXOH

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� ([FKDQJLQJ )DQ�DQG�3RZHU�6XSSO\ $VVHPEOLHV

,Q VRPH FLUFXPVWDQFHV� \RX FDQ FKDQJH D IDXOW\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ ZLWKRXW WKH DVVLVWDQFH RI D VHUYLFH UHSUHVHQWDWLYH�

<RX FDQ GR WKLV RQO\ LI�

� <RX DUH DXWKRUL]HG E\ \RXU RUJDQL]DWLRQ WR GR WKLV�

� <RX KDYH WKH FRUUHFW VSDUH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\

���� $WWHQWLRQ �����������������������������������������������������������

æ æ

æ æ

æ � 'R QRW UHPRYH WZR IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV IURP WKH æ

æ VXEV\VWHP DW WKH VDPH WLPH� æ

æ æ

æ æ

æ æ

��������������������������������������������������������������������������

<RX GR QRW QHHG WR UHPRYH SRZHU IURP WKH VXEV\VWHP ZKHQ FKDQJLQJ D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

6XEWRSLFV

����� %HIRUH ([FKDQJLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

����� 7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([FKDQJLQJ )DQ�DQG�3RZHU�6XSSO\ $VVHPEOLHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� %HIRUH ([FKDQJLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

�� ,GHQWLI\ WKH IDLOLQJ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

�� &KHFN WKH OLJKWV RQ WKLV IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ ��)DQ�DQG�3RZHU�6XSSO\ $VVHPEO\ /LJKWV� LQ WRSLF ������� GHVFULEHV

WKHVH OLJKWV DQG KRZ WR VHH WKHP��

,I WKH &KHFN OLJKW LV QRW RQ� \RX FDQQRW FKDQJH WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\� FDOO IRU VHUYLFH�

,I WKH &KHFN OLJKW LV RQ� FRQWLQXH DW WKH QH[W VWHS�

�� &KHFN WKH 6HUYLFH 5HTXHVW 1XPEHU �651� UHFRUGHG LQ WKH HUURU ORJ�

,I WKH 651 LV ������ LW PHDQV WKDW D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ KDV D IDXOW WKDW FDQ EH FRUUHFWHG E\ H[FKDQJLQJ WKH

IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IRU D QHZ RQH�

,I WKH 651 LV QRW ������ GR QRW FKDQJH D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\� FDOO IRU VHUYLFH�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%HIRUH ([FKDQJLQJ D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

7KH LOOXVWUDWLRQV LQ WKH IROORZLQJ LQVWUXFWLRQV VKRZ D UDFN�PRXQWHG XQLW� 7KH VWHSV IRU FKDQJLQJ D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LQ D

GHVNVLGH XQLW DUH WKH VDPH� EXW WKH SDUWV DUH WXUQHG WKURXJK �� GHJUHHV�

�� 8QSOXJ WKH PDLQOLQH SRZHU FDEOH IURP WKH IDLOLQJ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

�� 2SHQ WKH ODWFK RQ WKH IDLOLQJ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� 3XOO WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IURP WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� $WWHQWLRQ �������������������������������������������������������

æ æ

æ 'R QRW OHDYH WKH VSDFH HPSW\ IRU PRUH WKDQ �� PLQXWHV� LI \RX GR� æ

æ WKH ���� DQG WKH GLVN GULYH PRGXOHV ZLWKLQ LW PLJKW RYHUKHDW DQG æ

æ EH GDPDJHG� æ

æ æ

����������������������������������������������������������������������

�� 3XVK WKH UHSODFHPHQW IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ IXOO\ LQWR WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &ORVH WKH ODWFK WKDW KROGV WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LQ WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� 3OXJ WKH PDLQOLQH SRZHU FDEOH LQWR WKH QHZ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� &KHFN WKDW WKH JUHHQ 3RZHU OLJKW FRPHV RQ ZLWKLQ � VHFRQGV� �,I LW GRHV QRW� FKHFN WKDW WKH QHZ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LV

FRUUHFWO\ LQVWDOOHG� WKHQ FKHFN WKH HUURU ORJ IRU WKH QHZ IDXOW��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� ,I \RX KDYH MXVW FKDQJHG D IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ LQ D 0RGHO ��� RU ���� FORVH WKH EDFN FRYHU DQG� LI UHTXLUHG� ORFN LW ZLWK

WKH NH\ SURYLGHG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7R ([FKDQJH D )DQ�DQG�3RZHU�6XSSO\ $VVHPEO\

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� 5HSRUWLQJ 3UREOHPV

:KHQ \RX UHSRUW D SUREOHP ZLWK D ���� 66$ 'LVN 6XEV\VWHP� RU ZLWK D GHYLFH WKDW LV PRXQWHG LQ D ����� LW LV LPSRUWDQW WKDW \RX UHSRUW

WKH IROORZLQJ LQIRUPDWLRQ� LQ DGGLWLRQ WR WKH HUURU LQIRUPDWLRQ �WKH 651� JLYHQ WR \RX E\ \RXU RSHUDWLQJ V\VWHP�

7KH PDFKLQH W\SH QXPEHU�������

7KH PDFKLQH PRGHO QXPEHU��[[[

7KH PDFKLQH VHULDO QXPEHU�[[�[[[[[

7R VHH WKH PDFKLQH VHULDO QXPEHU RI D 0RGHO ��� RU ���� RSHQ WKH IURQW FRYHU RI WKH XQLW E\�

� )RU XQLWV ZLWK HDUO\ FRYHUV� JULSSLQJ WKH PRYDEOH SDUW RI WKH FRYHU DW WKH VLGHV DQG KLQJLQJ LW GRZQZDUG�

� )RU XQLWV ZLWK ODWHU FRYHUV� JULSSLQJ WKH FRYHU DW WKH VLGHV DQG KLQJLQJ WKH ZKROH IURQW FRYHU GRZQZDUG�

7KH VHULDO QXPEHU LV VWDPSHG RQ WKH PHWDO SODWH EHKLQG WKH FRYHU�

7R VHH WKH PDFKLQH VHULDO QXPEHU RI D 0RGHO ��� RU ���� RSHQ LWV IURQW FRYHU E\�

�� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG

�� *ULSSLQJ WKH FRYHU DW WKH ULJKW DQG KLQJLQJ LW WR WKH OHIW�

7KH VHULDO QXPEHU LV VWDPSHG RQ WKH PHWDO SODWH EHKLQG WKH FRYHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HSRUWLQJ 3UREOHPV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HSRUWLQJ 3UREOHPV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

1RWH� %HFDXVH WKHVH LQVWUXFWLRQV GHVFULEH WZR PRGHOV RI ����� VRPH GLDJUDPV PLJKW QRW VSHFLILFDOO\ VKRZ WKH PRGHO WKDW \RX DUH

LQVWDOOLQJ�

7KLV FKDSWHU GHVFULEHV WKH SUHSDUDWLRQV IRU LQVWDOOLQJ D ���� 0RGHO ��� RU ��� DQG KRZ WR LQVWDOO D ���� 0RGHO ��� RU 0RGHO ��� LQWR

D UDFN� 7R FRPSOHWH WKH LQVWDOODWLRQ� \RX PXVW DOVR FRQQHFW WKH ���� WR WKH XVLQJ V\VWHP� FRQQHFW WKH ���� WR D SRZHU VRXUFH� DQG

WXUQ RQ DQG WHVW WKH VXEV\VWHP� LQVWUXFWLRQV IRU WKHVH DFWLRQV DUH LQ WKH IROORZLQJ FKDSWHUV�

7KH LQVWUXFWLRQV DVVXPH WKDW�

� 7KH UDFN KDV DOUHDG\ EHHQ VHW XS�

1RWHV�

�� (DFK ���� UDFN�PRXQWHG XQLW UHTXLUHV DQ DLUIORZ RI ���� FXELF PHWHUV SHU PLQXWH ��� FXELF IHHW SHU PLQXWH�� :KHQ UDFNV

FRQWDLQLQJ PDQ\ ���� XQLWV DUH WR EH LQVWDOOHG WRJHWKHU� WKH IROORZLQJ UHTXLUHPHQWV PXVW EH PHW WR HQVXUH WKDW WKH ���� XQLWV DUH

DGHTXDWHO\ FRROHG�

� 7KH DLUIORZ HQWHUV DW WKH IURQW RI WKH UDFN DQG OHDYHV DW WKH EDFN� 7R SUHYHQW WKH DLU WKDW LV OHDYLQJ WKH UDFN IURP HQWHULQJ WKH

LQWDNH RI DQRWKHU SLHFH RI HTXLSPHQW� UDFNV VKRXOG EH SRVLWLRQHG LQ DOWHUQDWH URZV� EDFN�WR�EDFN DQG IURQW�WR�IURQW�

� 7KH IURQW RI UDFNV VKRXOG EH SRVLWLRQHG RQ IORRU�WLOH VHDPV� ZLWK D IXOO OLQH RI SHUIRUDWHG WLOHV LPPHGLDWHO\ LQ IURQW RI WKH UDFNV�

(DFK SHUIRUDWHG WLOH VKRXOG KDYH DQ DLU IORZ RI DW OHDVW ����� FXELF PHWHUV SHU PLQXWH ���� FXELF IHHW SHU PLQXWH�� 7KH

XQGHUIORRU WHPSHUDWXUH PXVW EH DW PRVW ���& ����)��

� :KHUH UDFNV DUH LQ URZV IURQW�WR�IURQW RU EDFN�WR�EDFN� WKHUH VKRXOG EH D JDS RI DW OHDVW ���� PP ��� LQ� VHSDUDWLQJ WKH URZV�

� 7R HQVXUH SURSHU DLU IORZ ZLWKLQ HDFK UDFN� WKH UDFN ILOOHU SODWHV PXVW EH LQVWDOOHG LQ XQXVHG SRVLWLRQV� $OVR� DOO WKH JDSV LQ WKH

IURQW RI WKH UDFNV PXVW EH VHDOHG� LQFOXGLQJ WKH JDSV EHWZHHQ WKH ���� XQLWV�

�� 7KH UHFRPPHQGHG RSHUDWLQJ WHPSHUDWXUH LV ���& ����)� RU ORZHU� $W ORZHU WHPSHUDWXUHV� WKH ULVN RI IDLOXUH LQ WKH XQLW LV

UHGXFHG� ,I WKH RSHUDWLQJ WHPSHUDWXUH LV DERYH ���& ����)� IRU ORQJ SHULRGV RI WLPH� WKH XQLW LV H[SRVHG WR D JUHDWHU ULVN RI

IDLOXUH IURP H[WHUQDO FDXVHV�

� $ VWDELOL]HU KDV EHHQ FRUUHFWO\ DWWDFKHG WR WKH ERWWRP IURQW RI WKH UDFN WR SUHYHQW WKH UDFN IURP WLSSLQJ IRUZDUG ZKLOH WKH ���� LV

EHLQJ LQVWDOOHG LQWR WKH UDFN� �,I QHFHVVDU\� VHH WKH ,QVWDOODWLRQ DQG 6HUYLFH *XLGH IRU WKH UDFN��

� <RX KDYH DFFHVV WR�

� 3UHLQVWDOODWLRQ SODQQLQJ LQIRUPDWLRQ IRU WKH V\VWHP�

� <RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ�

6XEWRSLFV

��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

��� 3UHSDULQJ WKH 5DFN

��� 5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

��� ,QVWDOOLQJ WKH ���� LQWR D 5DFN

��� 5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

�� $ GHWDLOHG OLVW RI LWHPV LV VKLSSHG ZLWK WKH ����� (QVXUH WKDW \RX KDYH DOO WKH LWHPV WKDW DUH VKRZQ RQ WKH OLVW� 5HIHU WR WKH GLDJUDP

EHORZ WR LGHQWLI\ WKH LWHPV� ,I WKH ���� ZDV DOUHDG\ LQVWDOOHG LQ WKH UDFN ZKHQ LW ZDV GHOLYHUHG� RQO\ LWHPV � DQG �� ZLOO EH

VHSDUDWH�

��������������������������������������������������������������������������

æ � æ )URQW PRXQWLQJ VFUHZV� ORFN ZDVKHUV� DQG IODW ZDVKHUV æ

�������������������������������������������������������������������������æ

æ � æ 1XW FOLSV æ

�������������������������������������������������������������������������æ

æ � æ 6XSSRUW UDLO� OHIW æ

�������������������������������������������������������������������������æ

æ � æ 5DLO VFUHZV æ

�������������������������������������������������������������������������æ

æ � æ %DFN PRXQWLQJ VFUHZV DQG ZDVKHUV æ

�������������������������������������������������������������������������æ

æ � æ %DFN FODPS SODWHV æ

�������������������������������������������������������������������������æ

æ � æ 6XSSRUW UDLO� ULJKW æ

�������������������������������������������������������������������������æ

æ � æ 7KUHH�ZD\ SRZHU FDEOH æ

�������������������������������������������������������������������������æ

æ � æ 66$ FDEOHV æ

�������������������������������������������������������������������������æ

æ ��æ 'LVN GULYH PRGXOH ORFNV �RSWLRQDO� æ

�������������������������������������������������������������������������æ

æ ��æ )LEUH�2SWLF ([WHQGHUV �RSWLRQDO� æ

�������������������������������������������������������������������������æ

æ ��æ 66$ VFUHZGULYHU æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ IRU WKH ,QVWDOODWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



1RWH� ,I ���� PDQXDOV RWKHU WKDQ WKLV PDQXDO DQG WKH ���� 66$ 'LVN 6XEV\VWHPV IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH

0DQXDO 6XSSOHPHQW DUH GHOLYHUHG ZLWK WKH ���� XQLW� GLVFDUG WKHP� WKH\ UHIHU WR XVLQJ WKH ���� ZLWK RWKHU W\SHV RI V\VWHP�

�� (QVXUH WKDW DQ 66$ DGDSWHU LV HLWKHU DYDLODEOH IRU LQVWDOODWLRQ� RU DOUHDG\ LQVWDOOHG LQWR WKH XVLQJ V\VWHP�

)RU LQIRUPDWLRQ DERXW WKH 66$ DGDSWHU� VHH WKH 66$ 5$,' $GDSWHUV IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V *XLGH�

�� ,I WKH ���� KDV WKH 66$ )LEUH�2SWLF ([WHQGHU IHDWXUH� )LEUH�2SWLF ([WHQGHUV � �� LQ WKH GLDJUDP� DUH SURYLGHG� $ ZUDS FDEOH DQG

DGDSWHU DVVHPEO\ LV SURYLGHG ZLWK HDFK )LEUH�2SWLF ([WHQGHU� 7KLV DVVHPEO\ LV XVHG GXULQJ GLDJQRVWLF SURFHGXUHV� ,W FRQVLVWV RI

D ILEHU RSWLF ZUDS FDEOH DQG D ILEHU RSWLF ZUDS DGDSWHU� 7KH FRPSOHWH DVVHPEO\ LV FRQWDLQHG LQ D SODVWLF EDJ� :KHQ QRW LQ XVH� WKH

ZUDS FDEOH DQG DGDSWHU DVVHPEO\ PXVW EH NHSW LQ LWV SODVWLF EDJ LQ D VDIH SODFH WKDW LV DV FORVH WR WKH LQVWDOOHG )LEUH�2SWLF

([WHQGHU DV SRVVLEOH�

%HFDXVH WKH ILEHU RSWLF FDEOHV WKDW FRQQHFW WKH ���� WR DQ 66$ DGDSWHU� RU WR DQRWKHU GHYLFH� FDQ EH XS WR ��� NLORPHWHUV �����

IHHW� ORQJ� HQVXUH WKDW DW OHDVW RQH ZUDS FDEOH DQG DGDSWHU DVVHPEO\ LV DYDLODEOH DW HDFK HQG RI WKH ILEHU RSWLF FDEOHV�

�� 'LVNHWWHV FRQWDLQLQJ PLFURFRGH IRU 66$ DGDSWHUV� IRU 66$ GLVN GULYHV� RU IRU ERWK� PLJKW EH VXSSOLHG ZLWK WKH ���� DQG ZLWK WKH

66$ DGDSWHU� ,I VXFK GLVNHWWHV DUH VXSSOLHG� LQVWUXFWLRQV IRU LQVWDOOLQJ WKH PLFURFRGH DUH VXSSOLHG DOVR� 7KHVH LQVWUXFWLRQV PLJKW

QRW PHQWLRQ 3& 6HUYHUV� LQ ZKLFK FDVH� GR QRW DWWHPSW WR LQVWDOO WKH PLFURFRGH� 8VH WKH LQVWUXFWLRQV RQO\ LI WKH\ GR PHQWLRQ 3&

6HUYHUV�

�� ,I WKH ���� ZDV DOUHDG\ LQVWDOOHG LQ WKH UDFN ZKHQ LW ZDV GHOLYHUHG� JR WR &KDSWHU �� �&RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP� LQ

WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ IRU WKH ,QVWDOODWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 3UHSDULQJ WKH 5DFN

�� )LQG WKH WZR VXSSRUW UDLOV � WKDW DUH VXSSOLHG ZLWK WKH �����

�� 2QWR HDFK VXSSRUW UDLO� LQVWDOO D FODPS SODWH � � ZDVKHU � � DQG VFUHZ � � (QVXUH WKDW WKH FODPS SODWHV DUH RULHQWHG DV VKRZQ LQ

WKH GLDJUDP�

�� 7LJKWHQ WKH VFUHZV MXVW HQRXJK WR SUHYHQW WKH FODPS SODWHV IURP PRYLQJ�

�� 7KH ���� LV IRXU (OHFWURQLFV ,QGXVWULHV $VVRFLDWLRQ �(,$� XQLWV KLJK� 8VLQJ WKH SUHLQVWDOODWLRQ SODQQLQJ LQIRUPDWLRQ� RU RWKHU UHOHYDQW

LQIRUPDWLRQ� GHWHUPLQH ZKHUH \RX DUH JRLQJ WR ORFDWH WKH ���� LQ WKH UDFN�

�� 5HIHU WR WKH (,$ PDUNLQJV RQ WKH UDFN DQG GHFLGH ZKHUH \RX DUH JRLQJ WR LQVWDOO WKH VXSSRUW UDLOV� ,I DSSURSULDWH� DOORZ IRU SRVVLEOH

IXWXUH LQVWDOODWLRQ RI RWKHU VXEV\VWHPV�

�� )RU HDFK VXSSRUW UDLO�

D� $WWDFK D QXW FOLS � DW WKH VHOHFWHG KROH LQ WKH EDFN RI WKH UDFN�

E� ,QVHUW WKH WZR VWXGV � RI WKH VXSSRUW UDLO LQWR WKH EDFN RI WKH UDFN� +ROG WKH VXSSRUW UDLO VR WKDW LW LV KRUL]RQWDO� DQG SXVK LW

IRUZDUG VR WKDW WKH VWXG � HQWHUV WKH PDWFKLQJ KROH LQ WKH IURQW RI WKH UDFN�

F� &KHFN ZKHWKHU WKH VXSSRUW UDLO LV KRUL]RQWDO �D VSLULW OHYHO PLJKW EH XVHIXO KHUH�� ,I WKH UDLO LV QRW KRUL]RQWDO� UHPRYH LW IURP WKH

UDFN� WKHQ UHSHDW VWHS �E�

G� ,QVHUW WKH UDLO VFUHZ � LQWR WKH QXW FOLS � DQG WLJKWHQ LW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ WKH 5DFN

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� $W WKH IURQW RI WKH UDFN� REVHUYH WKH WKUHDGHG KROH � LQ HDFK RI WKH VXSSRUW UDLOV WKDW \RX KDYH MXVW LQVWDOOHG�

�� &RXQW VHYHQ KROHV XSZDUG IURP HDFK WKUHDGHG KROH� DQG LQVWDOO D QXW FOLS �� �

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ WKH 5DFN

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� *R WR �5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ WKH 5DFN

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

&$87,21�

$ ���� ZHLJKV XS WR ���� NJ ���� OE� ZLWK GLVN GULYH PRGXOHV LQVWDOOHG� 'R QRW DWWHPSW WR OLIW WKH ���� LQWR WKH UDFN XQOHVV DOO WKH GLVN

GULYH PRGXOHV KDYH EHHQ UHPRYHG�

$WWHQWLRQ� 'LVN GULYH PRGXOHV DUH IUDJLOH� +DQGOH WKHP ZLWK FDUH� DQG

NHHS WKHP ZHOO DZD\ IURP VWURQJ PDJQHWLF ILHOGV�

�� ,I WKH ���� KDV DQ HDUO\ W\SH RI IURQW FRYHU � � JULS WKH ERWWRP RI WKH FRYHU� DQG SXOO WKH FRYHU IRUZDUG�

,I WKH ���� KDV D ODWH W\SH RI IURQW FRYHU � � JULS WKH VLGHV RI WKH FRYHU� DQG SLYRW WKH FRYHU GRZQZDUG�

�� %HIRUH \RX VWDUW WR UHPRYH DQ\ PRGXOHV� QRWH ZKLFK VORWV LQ WKH ���� FRQWDLQ GLVN GULYH PRGXOHV� DQG ZKLFK FRQWDLQ GXPP\ GLVN

GULYH PRGXOHV� 7KLV DFWLRQ KHOSV \RX WR UHLQVWDOO WKH PRGXOHV LQWR WKHLU FRUUHFW VORWV DIWHU \RX KDYH LQVWDOOHG WKH ���� LQWR WKH UDFN�

�'LVN GULYH PRGXOHV KDYH D VHULDO�QXPEHU ODEHO � � GXPP\ GLVN GULYH PRGXOHV GR QRW��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� ,I WKH GLVN GULYH PRGXOHV KDYH ORFNV � � ILQG WKH NH\ �VXSSOLHG ZLWK WKH ������

�� ,QVHUW WKH NH\ LQWR WKH ORFN� WXUQ LW FRXQWHUFORFNZLVH� DQG UHPRYH WKH ORFN�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� 3UHVV XSZDUG EHKLQG WKH UHG SDQHO � � DQG RSHQ WKH KDQGOH � � 7KLV DFWLRQ SXOOV WKH GLVN GULYH PRGXOH SDUWLDOO\ RXW RI LWV VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� &DUHIXOO\ SXOO RXW WKH GLVN GULYH PRGXOH� $V WKH PRGXOH FRPHV RXW� SXW RQH KDQG XQGHU LWV EDVH WR SUHYHQW LW IURP IDOOLQJ�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� 5HSHDW VWHSV � WKURXJK � IRU HDFK GLVN GULYH PRGXOH RU GXPP\ GLVN GULYH PRGXOH� (QVXUH WKDW \RX UHPRYH DOO WKH PRGXOHV IURP

WKH IURQW DQG EDFN RI WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� ,QVWDOOLQJ WKH ���� LQWR D 5DFN

&$87,21�

7KH VWDELOL]HU PXVW EH FRUUHFWO\ DWWDFKHG WR WKH ERWWRP IURQW RI WKH UDFN WR SUHYHQW WKH UDFN IURP WLSSLQJ IRUZDUG ZKLOH WKH ���� LV

EHLQJ LQVWDOOHG LQWR WKH UDFN� 'R QRW LQVWDOO RU SXOO RXW DQ\ XQLW LI WKH VWDELOL]HU LV QRW DWWDFKHG WR WKH UDFN�

�� &$87,21�

$ ���� ZHLJKV XS WR ���� NJ ���� OE� ZLWK GLVN GULYH PRGXOHV LQVWDOOHG� 'R QRW DWWHPSW WR OLIW WKH ���� LQWR WKH UDFN XQOHVV DOO WKH

GLVN GULYH PRGXOHV KDYH EHHQ UHPRYHG�

,I \RX KDYH QRW DOUHDG\ GRQH VR� UHPRYH DOO WKH GLVN GULYH PRGXOHV IURP WKH ���� �VHH �5HPRYLQJ WKH 'LVN 'ULYH 0RGXOHV DQG

'XPP\ 'LVN 'ULYH 0RGXOHV� LQ WRSLF �����

�� &$87,21�

'R QRW DWWHPSW WR OLIW WKH ���� E\ \RXUVHOI� $VN DQRWKHU SHUVRQ IRU DLG�

6WDQG DW WKH IURQW RI WKH UDFN DQG� ZLWK DLG IURP DQRWKHU SHUVRQ� SODFH WKH EDFN RI WKH ���� RQWR WKH VXSSRUW UDLOV� WKHQ VOLGH WKH

���� LQWR WKH UDFN�

�� ,QVWDOO WKH IRXU IURQW PRXQWLQJ VFUHZV � ZLWK WKHLU ORFN ZDVKHUV � DQG IODW ZDVKHUV � � 'R QRW IXOO\ WLJKWHQ WKH VFUHZV \HW�

�� $W WKH EDFN RI WKH UDFN� ORRVHQ WKH WZR VFUHZV � � DQG WXUQ WKH WZR FODPS SODWHV � LQZDUG VR WKDW WKH\ HQJDJH WKH VORWV LQ WKH

VLGHV RI WKH �����

�� 7LJKWHQ WKH WZR VFUHZV � �

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ WKH ���� LQWR D 5DFN

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� )XOO\ WLJKWHQ WKH IRXU IURQW PRXQWLQJ VFUHZV � �

�� *R WR �5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ WKH ���� LQWR D 5DFN

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

$WWHQWLRQ�

� 'LVN GULYH PRGXOHV DUH IUDJLOH� +DQGOH WKHP ZLWK FDUH� DQG NHHS WKHP ZHOO DZD\ IURP VWURQJ PDJQHWLF ILHOGV�

� $Q\ VORW WKDW KDV QR GLVN GULYH PRGXOH LQVWDOOHG PXVW FRQWDLQ D GXPP\ GLVN GULYH PRGXOH� 7KH GXPP\ GLVN GULYH PRGXOH SURYLGHV

FRQWLQXLW\ RI WKH 66$ ORRS� DQG HQVXUHV WKDW WKH FRUUHFW DLUIORZ LV PDLQWDLQHG DURXQG WKH GLVN GULYH PRGXOHV LQ WKH RWKHU VORWV�

�� 5HIHUULQJ WR WKH QRWH WKDW \RX PDGH DERXW WKH RULJLQDO ORFDWLRQV RI WKH PRGXOHV� UHLQVWDOO WKH PRGXOHV DV GHVFULEHG LQ WKH IROORZLQJ

VWHSV�

�� :LWK RQH KDQG JLYLQJ VXSSRUW WR WKH EDVH RI WKH PRGXOH� HQJDJH WKH PRGXOH LQ WKH JURRYH � � DQG SXVK LW LQWR LWV VORW� 7KH PRGXOH

VWRSV EHIRUH LW LV FRPSOHWHO\ LQWR WKH VORW�

�� &ORVH WKH KDQGOH � � 3UHVV LW LQ XQWLO \RX KHDU D FOLFN� 7KLV DFWLRQ SXOOV WKH PRGXOH FRPSOHWHO\ LQWR WKH VORW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� ,I UHTXLUHG� LQVWDOO WKH ORFN � DQG WXUQ WKH NH\ FORFNZLVH�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� 5HSHDW VWHSV � WKURXJK � IRU HDFK GLVN GULYH PRGXOH DQG GXPP\ GLVN GULYH PRGXOH� ,I WKH PRGXOHV KDYH ORFNV� SXW WKH NH\ LQWR D

VDIH SODFH ZKHQ \RX KDYH ILQLVKHG�

�� $WWHQWLRQ� $Q\ VORW WKDW KDV QR GLVN GULYH PRGXOH LQVWDOOHGPXVW FRQWDLQ D GXPP\ GLVN GULYH PRGXOH� 7KH GXPP\ GLVN GULYH

PRGXOH SURYLGHV FRQWLQXLW\ RI WKH 66$ ORRS� DQG HQVXUHV WKDW WKH FRUUHFW DLUIORZ LV PDLQWDLQHG DURXQG WKH GLVN GULYH PRGXOHV LQ WKH

RWKHU VORWV�

(QVXUH WKDW WKH ���� KDV QR HPSW\ VORWV� ,QVWDOO GXPP\ GLVN GULYH PRGXOHV LI QHFHVVDU\�

�� *R WR &KDSWHU �� �&RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5HLQVWDOOLQJ WKH 'LVN 'ULYH 0RGXOHV DQG 'XPP\ 'LVN 'ULYH 0RGXOHV

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� &KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

7KLV FKDSWHU GHVFULEHV KRZ WR VWDUW WKH LQVWDOODWLRQ RI D ���� 0RGHO ��� RU 0RGHO ��� 66$ 'LVN 6XEV\VWHP� 7R FRPSOHWH WKH

LQVWDOODWLRQ� \RX PXVW DOVR FRQQHFW WKH ���� WR WKH XVLQJ V\VWHP� FRQQHFW WKH ���� WR D SRZHU VRXUFH� DQG WXUQ RQ DQG WHVW WKH

VXEV\VWHP� LQVWUXFWLRQV IRU WKHVH DFWLRQV DUH LQ WKH IROORZLQJ FKDSWHUV�

6XEWRSLFV

��� /RFDWLQJ WKH ����

��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� ,QVWDOOLQJ D ���� 0RGHO ��� RU 0RGHO ���

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� /RFDWLQJ WKH ����

�� (QVXUH WKDW WKH SODFH ZKHUH \RX DUH JRLQJ WR LQVWDOO WKH ���� PHHWV RQH RI WKH IROORZLQJ FRQGLWLRQV�

� 7KH QHFHVVDU\ VHUYLFH FOHDUDQFHV �VKRZQ LQ WKH IROORZLQJ GLDJUDP� DUH SURYLGHG DURXQG WKH �����

� 7KH ���� FDQ HDVLO\ EH PRYHG LQWR D SRVLWLRQ WKDW SURYLGHV WKH QHFHVVDU\ VHUYLFH FOHDUDQFHV �VKRZQ LQ WKH IROORZLQJ GLDJUDP��

� 7KH UHFRPPHQGHG RSHUDWLQJ WHPSHUDWXUH LV ���& ����)� RU ORZHU� $W ORZHU WHPSHUDWXUHV� WKH ULVN RI IDLOXUH LQ WKH XQLW LV

UHGXFHG� ,I WKH RSHUDWLQJ WHPSHUDWXUH LV DERYH ���& ����)� IRU ORQJ SHULRGV RI WLPH� WKH XQLW LV H[SRVHG WR D JUHDWHU ULVN RI

IDLOXUH IURP H[WHUQDO FDXVHV�

�� &$87,21�

7KH ���� FDQ ZHLJK IURP ���� NJ ���� OE� XS WR ���� NJ ���� OE�� 'R QRW DWWHPSW WR OLIW LW�

0RYH WKH ���� LQWR LWV RSHUDWLRQDO SRVLWLRQ� 3XOO RU SXVK LW LQ WKH UHTXLUHG GLUHFWLRQ� XVLQJ WKH ILQJHU VORWV � SURYLGHG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/RFDWLQJ WKH ����

B &RS\ULJKW ,%0 &RUS� ����� ����
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���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/RFDWLQJ WKH ����

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 3UHSDULQJ IRU WKH ,QVWDOODWLRQ

�� $ GHWDLOHG OLVW RI LWHPV LV VKLSSHG ZLWK WKH ����� (QVXUH WKDW \RX KDYH DOO WKH LWHPV WKDW DUH VKRZQ RQ WKH OLVW� 5HIHU WR WKH GLDJUDP

EHORZ WR LGHQWLI\ WKH LWHPV�

��������������������������������������������������������������������������

æ �æ ���� 0RGHO ��� æ

�������������������������������������������������������������������������æ

æ �æ 3RZHU FDEOH æ

�������������������������������������������������������������������������æ

æ �æ 7KUHH�ZD\ FRQYHUWHU FDEOH æ

�������������������������������������������������������������������������æ

æ �æ 66$ FDEOHV æ

�������������������������������������������������������������������������æ

æ �æ 'LVN GULYH PRGXOH ORFNV �RSWLRQDO� æ

�������������������������������������������������������������������������æ

æ �æ )LEUH�2SWLF ([WHQGHUV �RSWLRQDO� æ

�������������������������������������������������������������������������æ

æ �æ 66$ VFUHZGULYHU æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ IRU WKH ,QVWDOODWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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1RWH� ,I ���� PDQXDOV RWKHU WKDQ WKLV PDQXDO DQG WKH ���� 66$ 'LVN 6XEV\VWHPV IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH

0DQXDO 6XSSOHPHQW DUH GHOLYHUHG ZLWK WKH ���� XQLW� GLVFDUG WKHP� WKH\ UHIHU WR XVLQJ WKH ���� ZLWK RWKHU W\SHV RI V\VWHP�

�� (QVXUH WKDW DQ 66$ DGDSWHU LV HLWKHU DYDLODEOH IRU LQVWDOODWLRQ� RU DOUHDG\ LQVWDOOHG LQWR WKH XVLQJ V\VWHP�

)RU LQIRUPDWLRQ DERXW WKH 66$ DGDSWHU� VHH WKH 66$ 5$,' $GDSWHUV IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V *XLGH�

�� ,I WKH ���� KDV WKH )LEUH�2SWLF ([WHQGHU IHDWXUH� )LEUH�2SWLF ([WHQGHUV � � LQ WKH GLDJUDP� DUH SURYLGHG� $ ZUDS FDEOH DQG

DGDSWHU DVVHPEO\ LV SURYLGHG ZLWK HDFK )LEUH�2SWLF ([WHQGHU� 7KLV DVVHPEO\ LV XVHG GXULQJ GLDJQRVWLF SURFHGXUHV� ,W FRQVLVWV RI

D ILEHU RSWLF ZUDS FDEOH DQG D ILEHU RSWLF ZUDS DGDSWHU� 7KH FRPSOHWH DVVHPEO\ LV FRQWDLQHG LQ D SODVWLF EDJ� :KHQ QRW LQ XVH� WKH

ZUDS FDEOH DQG DGDSWHU DVVHPEO\ PXVW EH NHSW LQ LWV SODVWLF EDJ LQ D VDIH SODFH WKDW LV DV FORVH WR WKH LQVWDOOHG )LEUH�2SWLF

([WHQGHU DV SRVVLEOH�

%HFDXVH WKH ILEHU RSWLF FDEOHV WKDW FRQQHFW WKH ���� WR DQ 66$ DGDSWHU� RU WR DQRWKHU GHYLFH� FDQ EH XS WR ��� NLORPHWHUV �����

IHHW� ORQJ� HQVXUH WKDW DW OHDVW RQH ZUDS FDEOH DQG DGDSWHU DVVHPEO\ LV DYDLODEOH DW HDFK HQG RI WKH ILEHU RSWLF FDEOHV�

�� 'LVNHWWHV FRQWDLQLQJ PLFURFRGH IRU 66$ DGDSWHUV� IRU 66$ GLVN GULYHV� RU IRU ERWK� PLJKW EH VXSSOLHG ZLWK WKH ���� DQG ZLWK WKH

66$ DGDSWHU� ,I VXFK GLVNHWWHV DUH VXSSOLHG� LQVWUXFWLRQV IRU LQVWDOOLQJ WKH PLFURFRGH DUH VXSSOLHG DOVR� 7KHVH LQVWUXFWLRQV PLJKW

QRW PHQWLRQ 3& 6HUYHUV� LQ ZKLFK FDVH� GR QRW DWWHPSW WR LQVWDOO WKH PLFURFRGH� 8VH WKH LQVWUXFWLRQV RQO\ LI WKH\ GR PHQWLRQ 3&

6HUYHUV�

�� *R WR &KDSWHU �� �&RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3UHSDULQJ IRU WKH ,QVWDOODWLRQ

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� &KDSWHU �� &RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP

�� ,I \RX DUH FRQQHFWLQJ D 0RGHO ��� RU 0RGHO ���� RSHQ WKH EDFN GRRU RI WKH UDFN FRQWDLQLQJ WKH ���� XQLW�

,I \RX DUH FRQQHFWLQJ D 0RGHO ��� RU 0RGHO ���� RSHQ WKH EDFN FRYHU RI WKH ���� XQLW E\�

D� ,I QHFHVVDU\� XQORFNLQJ WKH FRYHU XVLQJ WKH NH\ SURYLGHG

E� *ULSSLQJ WKH EDFN FRYHU RQ WKH ULJKW DQG KLQJLQJ LW WR WKH OHIW�

�� ,I WKH 66$ DGDSWHU KDV QRW \HW EHHQ LQVWDOOHG LQWR WKH XVLQJ V\VWHP� LQVWDOO LW QRZ �VHH WKH 66$ 5$,' $GDSWHUV IRU 3& 6HUYHUV�

,QVWDOODWLRQ DQG 8VHU
V *XLGH ��

�� 7KH GLVN GULYH PRGXOHV RI D ���� DUH FRQQHFWHG WR WKH 66$ DGDSWHU� RU WR RWKHU GHYLFHV� E\ ZD\ RI 66$ ORRSV� %HIRUH \RX JR DQ\

IXUWKHU LQ WKHVH LQVWUXFWLRQV� UHDG FDUHIXOO\ WKH IROORZLQJ QRWH�

,PSRUWDQW 1RWH�

5XOHV IRU 66$ /RRSV�

)RU 66$ ORRSV WKDW LQFOXGH WKH 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� WKH IROORZLQJ UXOHV DSSO\�

� (DFK 66$ ORRS PXVW EH FRQQHFWHG WR D YDOLG SDLU RI FRQQHFWRUV RQ WKH 66$ DGDSWHU �WKDW LV� HLWKHU FRQQHFWRUV $� DQG $�� RU

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� &RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����
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FRQQHFWRUV %� DQG %���

� $ PD[LPXP RI �� GHYLFHV FDQ EH FRQQHFWHG LQ D SDUWLFXODU 66$ ORRS�

� 2QO\ RQH SDLU RI DGDSWHU FRQQHFWRUV FDQ EH FRQQHFWHG LQ D SDUWLFXODU 66$ ORRS�

66$ ORRSV WKDW LQFOXGH WKH GLVN GULYH PRGXOHV RI D ���� PXVW DOVR IROORZ WKHVH DGGLWLRQDO UXOHV�

� $ PD[LPXP RI WKUHH QHLJKERULQJ GXPP\ GLVN GULYH PRGXOHV FDQ EH FRQQHFWHG LQ D SDUWLFXODU 66$ ORRS�

� 7KH PD[LPXP SHUPLWWHG OHQJWK IRU DQ H[WHUQDO 66$ FDEOH WKDW FRQQHFWV WZR 66$ QRGHV �IRU H[DPSOH� GLVN GULYHV� LV �� PHWHUV

��� IHHW��

� 7KH PD[LPXP SHUPLWWHG OHQJWK IRU DQ H[WHUQDO ILEHU RSWLF FDEOH WKDW FRQQHFWV WZR 66$ QRGHV �IRU H[DPSOH� GLVN GULYHV� LV ���

NLORPHWHUV ����� IHHW��

�� ,I WKH ���� LV D 0RGHO ��� RU ���� JR WR VWHS ��

,I WKH ���� LV D 0RGHO ��� RU ���� JR WR VWHS ��

�� 7KH 66$ FRQQHFWRUV DW WKH EDFN RI WKH ���� 0RGHO ��� DUH PRXQWHG RQ IRXU E\SDVV FDUGV� 7KHVH E\SDVV FDUGV FDQ VHW XS LQ

%\SDVV PRGH RU LQ )RUFHG ,QOLQH PRGH� �%\SDVV &DUGV� LQ WRSLF ���� GHVFULEHV WKHVH PRGHV DQG ZKHQ )RUFHG ,QOLQH PRGH VKRXOG

EH XVHG� 7KH PRGH LQ ZKLFK WKH FDUG RSHUDWHV LV VHW E\ WZR MXPSHUV� 7KH GHIDXOW VHWWLQJ LV IRU %\SDVV PRGH� <RX FDQ FKDQJH

WKH PRGH E\ VZDSSLQJ WKH SRVLWLRQV RI WKH WZR MXPSHUV�

5HIHU WR \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ� DQG FKHFN ZKHWKHU DOO IRXU E\SDVV FDUGV DUH WR UHPDLQ LQ %\SDVV PRGH�

1RWH� 7KH FDUGV QHHG QRW DOO EH LQ WKH VDPH PRGH�

,I WKH FDUGV DUH WR UHPDLQ LQ %\SDVV PRGH� WDNH QR IXUWKHU DFWLRQ� *R WR VWHS ��

,I DQ\ FDUG LV WR EH FKDQJHG WR )RUFHG ,QOLQH PRGH� JR WR �&KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG� LQ WRSLF ����� DQG PDNH WKH

FKDQJH� :KHQ \RX KDYH ILQLVKHG� UHWXUQ KHUH� DQG JR WR VWHS ��

�� ,I WKH ���� LV D 0RGHO ��� RU ��� WKDW ZDV DOUHDG\ LQVWDOOHG LQ WKH UDFN ZKHQ LW ZDV GHOLYHUHG� JR WR VWHS ��

,I WKH ���� LV D 0RGHO ��� RU ��� WKDW \RX KDYH MXVW LQVWDOOHG LQWR D UDFN� RU D 0RGHO ��� RU ���� JR WR VWHS ��

�� 5HIHU WR \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ� DQG YHULI\ WKDW WKH ���� KDV EHHQ FRQQHFWHG WR WKH XVLQJ V\VWHP DV UHTXLUHG�

)RU VRPH FRQILJXUDWLRQV� \RX PLJKW QHHG WR LQVWDOO DGGLWLRQDO FDEOHV�

,I \RX QHHG WR LQVWDOO DGGLWLRQDO FDEOHV� JR WR �&RQQHFWLQJ 66$ &DEOHV� LQ WRSLF ��� RU WR �,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF

([WHQGHUV� LQ WRSLF ���� DV UHTXLUHG IRU WKH FRQILJXUDWLRQ�

,I DOO WKH FDEOHV KDYH EHHQ LQVWDOOHG� JR WR &KDSWHU �� �7XUQLQJ 2Q DQG 7HVWLQJ WKH ����� LQ WRSLF ����

�� 5HIHU WR \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ� DQG YHULI\ WKDW WKH UXOHV IRU 66$ FRQILJXUDWLRQV KDYH EHHQ REVHUYHG �WKH UXOHV

IRU 66$ ORRS DUH JLYHQ LQ WRSLF ����� :KHQ \RX KDYH YHULILHG WKLV� JR WR �&RQQHFWLQJ 66$ &DEOHV� LQ WRSLF ��� RU WR �,QVWDOOLQJ DQG

&RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV� LQ WRSLF ���� DV UHTXLUHG IRU WKH FRQILJXUDWLRQ�

1RWH� ,I \RX GR QRW KDYH D SODQ IRU WKH FRQILJXUDWLRQ� FKRRVH RQH RI WKH H[DPSOH FRQILJXUDWLRQV WKDW DUH VKRZQ LQ &KDSWHU ��

�([DPSOH &RQILJXUDWLRQV� LQ WRSLF ���� WKHQ JR WR �&RQQHFWLQJ 66$ &DEOHV� LQ WRSLF ��� RU WR �,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF

([WHQGHUV� LQ WRSLF ���� DV UHTXLUHG�

6XEWRSLFV

��� &RQQHFWLQJ 66$ &DEOHV

��� ,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� &RQQHFWLQJ WKH ���� WR WKH 8VLQJ 6\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� &RQQHFWLQJ 66$ &DEOHV

1RWH� )RU GHWDLOV RI 66$ FDEOHV� VHH �66$ &DEOHV� LQ WRSLF ����

�� $WWDFK LGHQWLILFDWLRQ ODEHOV WR WKH 66$ FDEOHV�

�� )LQG WKH 66$ DGDSWHU LQ WKH XVLQJ V\VWHP�

�� 8VLQJ \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ DQG WKH LQIRUPDWLRQ IURP VWHS � LQ WRSLF ���� SOXJ RQH HQG RI HDFK 66$ FDEOH LQWR

WKH DSSURSULDWH FRQQHFWRU RQ WKH 66$ DGDSWHU� (QVXUH WKDW \RX WLJKWHQ WKH VFUHZV RQ WKH FDEOH FRQQHFWRUV�

1RWH� 7R SUHYHQW GDPDJH WR WKH 66$ FRQQHFWRU VFUHZV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR

WLJKWHQ WKHP� 7KH VFUHZGULYHU LV VXSSOLHG ZLWK WKH �����

�� 8VLQJ \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ DQG WKH LQIRUPDWLRQ IURP VWHS � LQ WRSLF ���� SOXJ WKH RWKHU HQG RI HDFK 66$ FDEOH

LQWR WKH DSSURSULDWH FRQQHFWRU DW WKH EDFN RI WKH ����� (QVXUH WKDW \RX WLJKWHQ WKH VFUHZV RQ WKH FDEOH FRQQHFWRUV�

1RWH� 7R SUHYHQW GDPDJH WR WKH 66$ FRQQHFWRU VFUHZV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR

WLJKWHQ WKHP� 7KH VFUHZGULYHU LV VXSSOLHG ZLWK WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RQQHFWLQJ 66$ &DEOHV

B &RS\ULJKW ,%0 &RUS� ����� ����
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�� (QVXUH WKDW DOO WKH 66$ FDEOHV DUH FRUUHFWO\ FRQQHFWHG�

�� ,I \RX DUH DOVR FRQQHFWLQJ WKH ���� WR ILEHU RSWLF FDEOHV� EXW KDYH QRW GRQH VR \HW� JR WR �,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF

([WHQGHUV� LQ WRSLF ���� 2WKHUZLVH� JR WR &KDSWHU �� �7XUQLQJ 2Q DQG 7HVWLQJ WKH ����� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RQQHFWLQJ 66$ &DEOHV

B &RS\ULJKW ,%0 &RUS� ����� ����
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��� ,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

�� 8VLQJ \RXU SODQ IRU WKH VXEV\VWHP FRQILJXUDWLRQ DQG WKH LQIRUPDWLRQ IURP VWHS � LQ WRSLF ���� GHWHUPLQH KRZ WKH FDEOHV DUH WR EH

FRQQHFWHG WR WKH XVLQJ V\VWHP� WR WKH ����� RU WR RWKHU GHYLFHV�

1RWH� 7KH ILEHU RSWLF FDEOHV FDQ EH XS WR ��� NLORPHWHUV ����� IHHW� ORQJ� :H UHFRPPHQG WKDW \RX FRPSOHWH WKH LQVWDOODWLRQ DW RQH

HQG RI WKH ILEHU RSWLF FDEOHV EHIRUH \RX VWDUW ZRUN DW WKH RWKHU HQG�

�� ,I \RX DUH FRQQHFWLQJ ILEHU RSWLF FDEOHV WR WKH XVLQJ V\VWHP� JR WR VWHS �� 2WKHUZLVH� JR WR VWHS ���

�� :KHQ WKH ILEHU RSWLF FDEOHV ZHUH LQVWDOOHG� WKH\ ZHUH PDUNHG ZLWK VRPH W\SH RI LGHQWLILFDWLRQ WR HQDEOH \RX WR UHFRJQL]H RSSRVLWH

HQGV RI WKH VDPH FDEOH�

$WWDFK LGHQWLILFDWLRQ ODEHOV WR WKH ILEHU RSWLF FDEOHV�

�� $W WKH XVLQJ V\VWHP� SOXJ WKH )LEUH�2SWLF ([WHQGHUV LQWR WKH DSSURSULDWH FRQQHFWRUV RQ WKH 66$ DGDSWHU� (QVXUH WKDW \RX WLJKWHQ

WKH VFUHZV RQ WKH FRQQHFWRU RI HDFK )LEUH�2SWLF ([WHQGHU�

1RWH� 7R SUHYHQW GDPDJH WR WKH 66$ FRQQHFWRU VFUHZV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR

WLJKWHQ WKHP� 7KH VFUHZGULYHU LV VXSSOLHG ZLWK WKH �����

�� $WWHQWLRQ�

� 7KH WZR ED\RQHW FRQQHFWRUV RI D )LEUH�2SWLF ([WHQGHU DUH RI GLIIHUHQW OHQJWKV� (QVXUH WKDW HDFK ILEHU RSWLF FDEOH LV FRQQHFWHG

EHWZHHQ WKH VKRUWHU �5HFHLYH� FRQQHFWRU RI RQH )LEUH�2SWLF ([WHQGHU DQG WKH ORQJHU �7UDQVPLW� FRQQHFWRU RI WKH RWKHU

)LEUH�2SWLF ([WHQGHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

B &RS\ULJKW ,%0 &RUS� ����� ����
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� %HIRUH FRQQHFWLQJ ILEHU RSWLF FDEOHV DQG GHYLFHV� HQVXUH WKDW WKH HQG IDFHV RI WKH FDEOHV DUH FOHDQ�

&RQQHFW WKH ILEHU RSWLF FDEOHV WR HDFK )LEUH�2SWLF ([WHQGHU�

1RWH� 7KH ILEHU RSWLF FDEOHV KDYH�

� $Q LQQHU FRQQHFWRU ZLWK DQ DOLJQPHQW OXJ WKDW HQJDJHV D VORW LQ WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU

� $Q RXWHU� ED\RQHW �SXVK�DQG�WZLVW� FRQQHFWRU WKDW ORFNV WKH FDEOH WR WKH )LEUH�2SWLF ([WHQGHU�

7R FRQQHFW D ILEHU RSWLF FDEOH�

D� 3XVK LW LQWR WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU� $V \RX SXVK WKH FDEOH� XVH D WZLVWLQJ PRWLRQ WR HQVXUH WKDW WKH

DOLJQPHQW OXJ HQJDJHV WKH VORW LQ WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU

E� )DVWHQ WKH ED\RQHW FRQQHFWRU LQ WKH QRUPDO ZD\�

,I \RX FDQQRW IDVWHQ WKH ED\RQHW FRQQHFWRU� GLVFRQQHFW WKH FDEOH� DQG WU\ DJDLQ�

�� (QVXUH WKDW DOO ILEHU RSWLF FDEOHV DQG 66$ FDEOHV� LI SUHVHQW� DUH FRUUHFWO\ FRQQHFWHG WR WKH DGDSWHU�

�� $WWHQWLRQ� ([FHVVLYH PRYHPHQW DW FRQQHFWLRQV LQ D ILEHU RSWLF OLQN PLJKW FDXVH OLQN HUURUV�

(QVXUH WKDW WKH ILEHU RSWLF FDEOHV DUH KHOG WLJKWO\ E\ FDEOH WLHV WR SUHYHQW VWUDLQ DQG PRYHPHQW DW WKH )LEUH�2SWLF ([WHQGHUV�

�� ,I QRW DOUHDG\ GRQH� SXW WKH ZUDS FDEOH DQG DGDSWHU DVVHPEO\ LQWR LWV SODVWLF EDJ� DQG SXW WKH EDJ LQWR D VDIH SODFH WKDW LV DV FORVH

WR WKH )LEUH�2SWLF ([WHQGHU DV SRVVLEOH�

�� ,I \RX KDYH QRW \HW FRQQHFWHG WKH RWKHU HQG RI WKH ILEHU RSWLF FDEOHV WR WKH ����� JR WR VWHS ���

,I \RX KDYH FRQQHFWHG ERWK HQGV RI WKH ILEHU RSWLF FDEOHV� JR WR VWHS ���

��� :KHQ WKH ILEHU RSWLF FDEOHV ZHUH LQVWDOOHG� WKH\ ZHUH PDUNHG ZLWK VRPH W\SH RI LGHQWLILFDWLRQ WR HQDEOH \RX WR UHFRJQL]H RSSRVLWH

HQGV RI WKH VDPH FDEOH�

$WWDFK LGHQWLILFDWLRQ ODEHOV WR WKH ILEHU RSWLF FDEOHV�

��� $W WKH EDFN RI WKH ����� SOXJ WKH )LEUH�2SWLF ([WHQGHUV LQWR WKH DSSURSULDWH 66$ FRQQHFWRUV� (QVXUH WKDW \RX WLJKWHQ WKH VFUHZV

RQ WKH FRQQHFWRU RI HDFK )LEUH�2SWLF ([WHQGHU�

1RWH� 7R SUHYHQW GDPDJH WR WKH 66$ FRQQHFWRU VFUHZV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR

WLJKWHQ WKHP� 7KH VFUHZGULYHU LV VXSSOLHG ZLWK WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� $WWHQWLRQ�

� 7KH WZR ED\RQHW FRQQHFWRUV RI D )LEUH�2SWLF ([WHQGHU DUH RI GLIIHUHQW OHQJWKV� (QVXUH WKDW HDFK ILEHU RSWLF FDEOH LV FRQQHFWHG

EHWZHHQ WKH VKRUWHU �5HFHLYH� FRQQHFWRU RI RQH )LEUH�2SWLF ([WHQGHU DQG WKH ORQJHU �7UDQVPLW� FRQQHFWRU RI WKH RWKHU

)LEUH�2SWLF ([WHQGHU�

� %HIRUH FRQQHFWLQJ ILEHU RSWLF FDEOHV DQG GHYLFHV� HQVXUH WKDW WKH HQG IDFHV RI WKH FDEOHV DUH FOHDQ�

&RQQHFW WKH ILEHU RSWLF FDEOHV WR HDFK )LEUH�2SWLF ([WHQGHU�

1RWH� 7KH ILEHU RSWLF FDEOHV KDYH�

� $Q LQQHU FRQQHFWRU ZLWK DQ DOLJQPHQW OXJ WKDW HQJDJHV D VORW LQ WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



� $Q RXWHU� ED\RQHW �SXVK�DQG�WZLVW� FRQQHFWRU WKDW ORFNV WKH FDEOH WR WKH )LEUH�2SWLF ([WHQGHU�

7R FRQQHFW D ILEHU RSWLF FDEOH�

D� 3XVK LW LQWR WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU� $V \RX SXVK WKH FDEOH� XVH D WZLVWLQJ PRWLRQ WR HQVXUH WKDW WKH

DOLJQPHQW OXJ HQJDJHV WKH VORW LQ WKH FRQQHFWRU RI WKH )LEUH�2SWLF ([WHQGHU

E� )DVWHQ WKH ED\RQHW FRQQHFWRU LQ WKH QRUPDO ZD\�

,I \RX FDQQRW IDVWHQ WKH ED\RQHW FRQQHFWRU� GLVFRQQHFW WKH FDEOH� DQG WU\ DJDLQ�

��� (QVXUH WKDW DOO ILEHU RSWLF FDEOHV DQG 66$ FDEOHV� LI SUHVHQW� DUH FRUUHFWO\ FRQQHFWHG�

��� $WWHQWLRQ� ([FHVVLYH PRYHPHQW DW FRQQHFWLRQV LQ D ILEHU RSWLF OLQN PLJKW FDXVH OLQN HUURUV�

(QVXUH WKDW WKH ILEHU RSWLF FDEOHV DUH KHOG WLJKWO\ E\ FDEOH WLHV WR SUHYHQW VWUDLQ DQG PRYHPHQW DW WKH )LEUH�2SWLF ([WHQGHUV�

��� ,I QRW DOUHDG\ GRQH� SXW WKH ZUDS FDEOH DQG DGDSWHU DVVHPEO\ LQWR LWV SODVWLF EDJ� DQG SXW WKH EDJ LQWR D VDIH SODFH WKDW LV DV FORVH

WR WKH )LEUH�2SWLF ([WHQGHU DV SRVVLEOH�

��� ,I \RX KDYH QRW \HW FRQQHFWHG WKH RWKHU HQG RI WKH ILEHU RSWLF FDEOHV� JR WR VWHS ���

,I \RX KDYH FRQQHFWHG ERWK HQGV RI WKH ILEHU RSWLF FDEOHV� JR WR VWHS ���

��� ,I \RX DUH FRQQHFWLQJ WKH RWKHU HQG RI WKH ILEHU RSWLF FDEOHV WR D XVLQJ V\VWHP� JR WR VWHS ��

,I \RX DUH FRQQHFWLQJ WKH RWKHU HQG RI WKH ILEHU RSWLF FDEOHV WR D ����� UHWXUQ WR VWHS ���

��� ,I \RX DUH DOVR FRQQHFWLQJ WKH ���� WR 66$ FDEOHV� EXW KDYH QRW GRQH VR \HW� JR WR �&RQQHFWLQJ 66$ &DEOHV� LQ WRSLF ����

2WKHUZLVH� JR WR &KDSWHU �� �7XUQLQJ 2Q DQG 7HVWLQJ WKH ����� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QVWDOOLQJ DQG &RQQHFWLQJ )LEUH�2SWLF ([WHQGHUV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &KDSWHU �� 7XUQLQJ 2Q DQG 7HVWLQJ WKH ����

7KLV FKDSWHU GHVFULEHV KRZ WR FRQQHFW WKH ���� WR PDLQOLQH HOHFWULFDO SRZHU DQG KRZ WR WHVW WKDW WKH VXEV\VWHP LV UHDG\ WR ZRUN ZLWK

\RXU V\VWHP�

6XEWRSLFV

��� &RQQHFWLQJ WKH ���� WR WKH 3RZHU 6RXUFH

��� 7HVWLQJ WKH 6XEV\VWHP

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� 7XUQLQJ 2Q DQG 7HVWLQJ WKH ����

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &RQQHFWLQJ WKH ���� WR WKH 3RZHU 6RXUFH

)RU 0RGHOV ��� DQG ���� JR WR VWHS � LQ WRSLF ������ )RU 0RGHOV ��� DQG ���� VWDUW DW VWHS � EHORZ�

6XEWRSLFV

����� 0RGHOV ��� DQG ���

����� 0RGHOV ��� DQG ���

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RQQHFWLQJ WKH ���� WR WKH 3RZHU 6RXUFH

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� 0RGHOV ��� DQG ���

�� 2EVHUYH WKH EDFN RI WKH �����

� ,I WKH ���� KDV WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV� FRQQHFW RQH SOXJ RI WKH WKUHH�ZD\ SRZHU FDEOH WR HDFK

IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

� ,I WKH ���� KDV WZR IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DQG D GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

D� &RQQHFW RQH SOXJ RI WKH WKUHH�ZD\ SRZHU FDEOH WR HDFK IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

E� ,QVHUW WKH UHPDLQLQJ SOXJ LQWR WKH KROH LQ WKH GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

�� 3OXJ WKH RWKHU HQG RI WKH SRZHU FDEOH LQWR WKH SRZHU GLVWULEXWLRQ XQLW RU EDWWHU\ EDFNXS XQLW DW WKH EDFN RI WKH UDFN� �,Q WKH GLDJUDP�

WKH SRZHU FDEOH LV VKRZQ SOXJJHG LQWR WKH SRZHU GLVWULEXWLRQ XQLW��

1RWH� 7KH EDWWHU\ EDFNXS XQLW PLJKW QRW EH SUHVHQW� ,I LW LV SUHVHQW� XVH LW RQO\ LI UHTXLUHG E\ WKH VXEV\VWHP FRQILJXUDWLRQ�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



�� *R WR �7HVWLQJ WKH 6XEV\VWHP� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 0RGHOV ��� DQG ���

�� 7KH ���� LV VXSSOLHG ZLWK D SRZHU FDEOH DQG SOXJ � WKDW LV VXLWDEOH IRU \RXU FRXQWU\� DQG D WKUHH�ZD\ FRQYHUWHU FDEOH � �

&RQQHFW WKH WKUHH�ZD\ FRQYHUWHU FDEOH WR WKH SRZHU FDEOH WR PDNH D WKUHH�ZD\ SRZHU FDEOH�

�� 2EVHUYH WKH EDFN RI WKH �����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



� ,I WKH ���� KDV WZR IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV DQG D GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

D� &RQQHFW RQH SOXJ RI WKH WKUHH�ZD\ SRZHU FDEOH WR HDFK IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

E� ,QVHUW WKH UHPDLQLQJ SOXJ LQWR WKH KROH LQ WKH GXPP\ IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

� ,I WKH ���� KDV WKUHH IDQ�DQG�SRZHU�VXSSO\ DVVHPEOLHV� FRQQHFW RQH SOXJ RI WKH WKUHH�ZD\ SRZHU FDEOH WR HDFK

IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\�

�� 3OXJ WKH SRZHU FDEOH LQWR WKH PDLQOLQH HOHFWULFDO SRZHU RXWOHW� ,I WKH SRZHU RXWOHW KDV D VZLWFK� WXUQ LW RQ�

�� *R WR �7HVWLQJ WKH 6XEV\VWHP� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� 7HVWLQJ WKH 6XEV\VWHP

�� )RU 0RGHOV ��� DQG ���� LI WKH SRZHU WR WKH UDFN LV WXUQHG RII� WXUQ LW RQ�

�� ,I WKH SRZHU WR WKH XVLQJ V\VWHP LV WXUQHG RII� WXUQ LW RQ�

�� ,I WKH 6XEV\VWHP 3RZHU OLJKW LV RQ� DQG WKH 6XEV\VWHP &KHFN OLJKW LV RII� JR WR VWHS ��

,I WKH 6XEV\VWHP 3RZHU OLJKW LV QRW RQ� JR WR VWHS ��

,I WKH 6XEV\VWHP &KHFN OLJKW LV RQ� JR WR �0$3 ����� ���� � 67$57� LQ WKH ���� IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO

6XSSOHPHQW LI \RX DUH TXDOLILHG WHFKQLFDOO\ WR GR VR� 2WKHUZLVH� FDOO IRU VHUYLFH�

�� 2Q 0RGHOV ��� DQG ���� SUHVV WKH ���� SRZHU VZLWFK� DQG KROG LW SUHVVHG IRU WZR VHFRQGV�

2Q 0RGHOV ��� DQG ���� SUHVV DQG UHOHDVH WKH ���� SRZHU VZLWFK�

�� ,I WKH 6XEV\VWHP 3RZHU OLJKW VWLOO GRHV QRW FRPH RQ� RU WKH 6XEV\VWHP &KHFN OLJKW FRPHV RQ� RU ERWK� JR WR �0$3 ����� ���� �

67$57� LQ WKH ���� IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO 6XSSOHPHQW LI \RX DUH TXDOLILHG WHFKQLFDOO\ WR GR VR�

2WKHUZLVH� FDOO IRU VHUYLFH�

�� 2EVHUYH WKH EDFN RI WKH ����� ,I WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ 3RZHU OLJKWV FRPH RQ� DQG WKH &KHFN OLJKWV UHPDLQ RII� JR WR

VWHS ��

,I DOO WKH IDQ�DQG�SRZHU�VXSSO\ DVVHPEO\ 3RZHU OLJKWV GR QRW FRPH RQ� RU DQ\ RI WKH &KHFN OLJKWV FRPH RQ� RU ERWK� JR WR �0$3

����� ���� � 67$57� LQ WKH ���� IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO 6XSSOHPHQW LI \RX DUH TXDOLILHG WHFKQLFDOO\ WR GR

VR� 2WKHUZLVH� FDOO IRU VHUYLFH�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7HVWLQJ WKH 6XEV\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



�� 7KH 66$ DGDSWHU DXWRPDWLFDOO\ FRQILJXUHV WKH 66$ ORRS ZKHQ SRZHU LV VXSSOLHG WR WKH GLVN GULYH PRGXOHV� 7KLV FRQILJXUDWLRQ

PLJKW WDNH D IHZ PLQXWHV WR FRPSOHWH� :KHQ WKH OLJKWV RI DOO WKH GLVN GULYH PRGXOHV DUH RQ FRQWLQXRXVO\ �QRW IODVKLQJ�� FRQILJXUDWLRQ

LV FRPSOHWH�

:KHQ WKH FRQILJXUDWLRQ LV FRPSOHWH� REVHUYH WKH ����� DQG FKHFN ZKHWKHU DOO WKH GLVN GULYH PRGXOH 3RZHU OLJKWV DQG 5HDG\ OLJKWV

DUH RQ DQG DOO WKH GLVN GULYH PRGXOH &KHFN OLJKWV DUH RII�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7HVWLQJ WKH 6XEV\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



,I DQ\ 3RZHU OLJKW RU 5HDG\ OLJKW IDLOV WR FRPH RQ� RU DQ\ &KHFN OLJKW IDLOV WR JR RXW� JR WR �0$3 ����� ���� � 67$57� LQ WKH ���� IRU

3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO 6XSSOHPHQW LI \RX DUH TXDOLILHG WHFKQLFDOO\ WR GR VR� 2WKHUZLVH� FDOO IRU VHUYLFH�

:KHQ DOO WKH 3RZHU OLJKWV DQG 5HDG\ OLJKWV DUH RQ� DQG DOO WKH &KHFN OLJKWV DUH RII� JR WR VWHS �

�� )RU 0RGHOV ��� DQG ����

� ,I WKH ���� KDV DQ HDUO\ W\SH RI IURQW FRYHU� LQVWDOO WKH FRYHU� (QVXUH WKDW WKH SLQV RQ WKH FRYHU DUH FRUUHFWO\ DOLJQHG ZLWK WKH

FOLSV RQ WKH IUDPH RI WKH ����� 3UHVV ERWK HQGV DQG WKH FHQWHU RI WKH ORZHU HGJH RI WKH FRYHU XQWLO WKH FRYHU FOLFNV LQWR SRVLWLRQ�

� ,I WKH ���� KDV D ODWH W\SH RI IURQW FRYHU� FORVH WKH FRYHU�

�� ,I WKH ���� KDV WKH 66$ )LEUH�2SWLF ([WHQGHU IHDWXUH� JR WR VWHS ��� 2WKHUZLVH� JR WR VWHS ���

��� (QVXUH WKDW WKH 3RZHU OLJKW DQG WKH 5HFHLYH OLJKW RI HYHU\ )LEUH�2SWLF ([WHQGHU DUH RQ�

,I DOO WKH OLJKWV DUH RQ� JR WR VWHS ���

,I DQ\ OLJKW LV RII� JR WR �0$3 ����� �����)LEUH�2SWLF ([WHQGHU� LQ WKH ���� IRU 3& 6HUYHUV� +DUGZDUH 0DLQWHQDQFH 0DQXDO

6XSSOHPHQW� LI \RX DUH TXDOLILHG WHFKQLFDOO\ WR GR VR� 2WKHUZLVH� FDOO IRU VHUYLFH�

��� )RU 0RGHOV ��� DQG ���� FORVH WKH EDFN GRRU RI WKH ���� XQLW� DQG ORFN LW ZLWK WKH NH\ SURYLGHG� LI UHTXLUHG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7HVWLQJ WKH 6XEV\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� 8VH WKH 'LVN 6HUYLFH $LG RQ WKH LQVWDOOHG 66$ DGDSWHUV WR YHULI\ WKDW WKH FRQILJXUDWLRQ RI WKH GLVN GULYH PRGXOHV RQ WKH 66$ ORRSV

LV DV UHTXLUHG� �,GHQWLI\LQJ D 'LVN 'ULYH 0RGXOH� LQ WRSLF ��� GHVFULEHV KRZ WR GR WKLV�

,I WKH 'LVN 6HUYLFH $LG VKRZV WKDW QR GLVN GULYH PRGXOHV KDYH EHHQ FRQILJXUHG RQ WKH 66$ DGDSWHU� FKHFN WKDW \RXU FDEOLQJ LV

FRUUHFW �WKH UXOHV IRU YDOLG 66$ ORRSV DUH JLYHQ LQ WRSLF ����� ,I WKH 'LVN 6HUYLFH $LG VWLOO GRHV QRW VKRZ WKH FRQILJXUDWLRQ WKDW \RX

UHTXLUH� FDOO IRU VHUYLFH�

��� ,I WKH ���� LV JRLQJ WR EH XVHG DV DQ 66$ 5$,' VXEV\VWHP� JR WR WKH 66$ 5$,' $GDSWHU IRU 3& 6HUYHUV� ,QVWDOODWLRQ DQG 8VHU
V

*XLGH IRU LQIRUPDWLRQ DERXW KRZ WR FRQILJXUH 5$,' DUUD\V�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7HVWLQJ WKH 6XEV\VWHP

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� &KDSWHU �� ([DPSOH &RQILJXUDWLRQV

7KLV FKDSWHU VKRZV VRPH H[DPSOH FRQILJXUDWLRQV IRU WKH �����

)RU 0RGHOV ��� DQG ���� JR WR �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

)RU 0RGHOV ��� DQG ���� JR WR �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

6XEWRSLFV

��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

��� 66$ &DEOHV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU �� ([DPSOH &RQILJXUDWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

7KH GLDJUDPV LQ WKLV VHFWLRQ VKRZ VRPH H[DPSOH FRQILJXUDWLRQV IRU WKH ���� 0RGHOV ��� DQG ���� $OO WKH FRQILJXUDWLRQV WKDW DUH

VKRZQ KHUH DUH WKH VLPSOHVW DQG SURYLGH WKH EHVW HDVH RI XVH� ,I SHUIRUPDQFH RU DYDLODELOLW\ DUH SDUWLFXODUO\ LPSRUWDQW WR WKH

FXVWRPHU� KRZHYHU� PRUH FRPSOH[ FDEOLQJ PLJKW SURYLGH D EHWWHU VROXWLRQ� FRQVXOW \RXU PDUNHWLQJ UHSUHVHQWDWLYH IRU PRUH

GHWDLOV�

)RU H[DPSOH FRQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� VHH �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

6XEWRSLFV

����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

$ ���� 0RGHO ��� RU 0RGHO ��� WKDW LV LQ EDVH FRQILJXUDWLRQ LQFOXGHV IRXU GLVN GULYH PRGXOHV� 7KHVH PRGXOHV DUH LQVWDOOHG LQ WKH

OHIW�KDQG IRXU VORWV DW WKH IURQW RI WKH ����� 7KH RWKHU �� GLVN GULYH VORWV FRQWDLQ GXPP\ GLVN GULYH PRGXOHV� 7KH GLVN GULYH PRGXOHV

DUH OLQNHG LQ JURXSV RI IRXU� (DFK JURXS RI IRXU PRGXOHV LV OLQNHG WR WZR H[WHUQDO 66$ FRQQHFWRUV�

,Q WKH VLPSOHVW FRQILJXUDWLRQ� WKH 66$ ORRS LV FRPSOHWHG E\ FRQQHFWLQJ WKHVH WZR 66$ FRQQHFWRUV WR RQH RI WKH WZR SDLUV RI

FRQQHFWRUV RQ DQ 66$ DGDSWHU FDUG LQ WKH XVLQJ V\VWHP�

:KHQ D 0RGHO ��� RU 0RGHO ��� LV LQ WKLV FRQILJXUDWLRQ�

� 7KH WZR IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV LQ WKH ���� SURYLGH UHGXQGDQW SRZHU DQG FRROLQJ WR WKH GLVN GULYH PRGXOHV�

� 1R LPSURYHPHQW LQ SHUIRUPDQFH LV JDLQHG LI WKH GLVN GULYH PRGXOHV DUH PRYHG WR RWKHU VORWV DQG FRQQHFWHG LQ PRUH WKDQ RQH

ORRS� ,I WKH PRGXOHV DUH PRYHG WR RWKHU VORWV� WKH\ PLJKW QR ORQJHU KDYH WKH SURWHFWLRQ RI UHGXQGDQW SRZHU DQG FRROLQJ�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

)RXU PRUH GLVN GULYH PRGXOHV FDQ EH DGGHG WR WKH EDVH FRQILJXUDWLRQ LQ RQH ORRS� )RU D EDODQFHG VXEV\VWHP� KRZHYHU� LW LV

UHFRPPHQGHG WKDW WKH WZR JURXSV RI IRXU GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR VHSDUDWH ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D

VHSDUDWH SDLU RI FRQQHFWRUV RQ WKH 66$ DGDSWHU�

)RU WKLV FRQILJXUDWLRQ RI 0RGHOV ��� DQG ���� WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV PXVW EH SUHVHQW LQ WKH ���� LI UHGXQGDQW SRZHU

DQG FRROLQJ IRU DOO WKH GLVN GULYH PRGXOHV LV UHTXLUHG�

1R LPSURYHPHQW LQ SHUIRUPDQFH LV JDLQHG LI WKH GLVN GULYH PRGXOHV DUH PRYHG WR RWKHU VORWV DQG FRQQHFWHG LQ PRUH WKDQ WZR ORRSV E\

ZD\ RI DQ DGGLWLRQDO 66$ DGDSWHU�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

$OO �� GLVN GULYH PRGXOHV LQ D IXOO ���� FDQ EH FRQQHFWHG LQ RQH ORRS� )RU D EDODQFHG VXEV\VWHP� KRZHYHU� LW LV UHFRPPHQGHG WKDW

WZR JURXSV RI HLJKW GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR VHSDUDWH ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D VHSDUDWH SDLU RI

FRQQHFWRUV RQ WKH 66$ DGDSWHU�

)RU WKLV FRQILJXUDWLRQ RI 0RGHOV ��� DQG ���� WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV PXVW EH SUHVHQW LQ WKH �����

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

$Q 66$ VXEV\VWHP FDQ LQFOXGH GLVN GULYH PRGXOHV WKDW DUH LQVWDOOHG LQ PRUH WKDQ RQH �����

,Q ODUJHU VXEV\VWHPV� XQOHVV WKH ZRUN ORDG RI WKH V\VWHP KDV VSHFLDO UHTXLUHPHQWV� EHVW SHUIRUPDQFH LV REWDLQHG LI \RX FRQQHFW

HTXDO QXPEHUV RI GLVN GULYH PRGXOHV WR WKH ORRSV WKDW DUH DYDLODEOH� ,Q WKH IROORZLQJ H[DPSOH� �� GLVN GULYH PRGXOHV DUH FRQQHFWHG WR

DQ 66$ DGDSWHU� 7KH\ FDQ DOO EH FRQQHFWHG LQ RQH ORRS� EXW IRU EHWWHU SHUIRUPDQFH DQG EHWWHU VHUYLFHDELOLW\� LW LV UHFRPPHQGHG WKDW

WKH GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D VHSDUDWH SDLU RI FRQQHFWRUV RQ WKH 66$ DGDSWHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KLV H[DPSOH VKRZV �� GLVN GULYH PRGXOHV� LQ VL[ ����V� FRQQHFWHG WR RQH DGDSWHU FDUG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

2QH ���� FDQ FRQWDLQ WKH GLVN GULYH PRGXOHV IRU PRUH WKDQ RQH ORJLFDO VXEV\VWHP� 7KH H[DPSOH VKRZV GLVN GULYH PRGXOHV � WKURXJK

� FRQQHFWHG WR D XVLQJ V\VWHP� DQG GLVN GULYH PRGXOHV � WKURXJK �� FRQQHFWHG WR D GLIIHUHQW XVLQJ V\VWHP�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� ([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

7KH GLDJUDPV LQ WKLV VHFWLRQ VKRZ VRPH H[DPSOH FRQILJXUDWLRQV IRU WKH ���� 0RGHOV ��� DQG ���� $OO WKH FRQILJXUDWLRQV WKDW DUH

VKRZQ KHUH DUH WKH VLPSOHVW DQG SURYLGH WKH EHVW HDVH RI XVH� ,I SHUIRUPDQFH RU DYDLODELOLW\ DUH SDUWLFXODUO\ LPSRUWDQW WR WKH

FXVWRPHU� KRZHYHU� PRUH FRPSOH[ FDEOLQJ PLJKW SURYLGH D EHWWHU VROXWLRQ� FRQVXOW \RXU PDUNHWLQJ UHSUHVHQWDWLYH IRU PRUH

GHWDLOV�

)RU H[DPSOH FRQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� VHH �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

6XEWRSLFV

����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



����� 6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

$ ���� 0RGHO ��� RU 0RGHO ��� WKDW LV LQ EDVH FRQILJXUDWLRQ LQFOXGHV IRXU GLVN GULYH PRGXOHV� 7KHVH PRGXOHV DUH LQVWDOOHG LQ WKH

OHIW�KDQG IRXU VORWV DW WKH IURQW RI WKH ����� 7KH RWKHU �� GLVN GULYH VORWV FRQWDLQ GXPP\ GLVN GULYH PRGXOHV� 7KH GLVN GULYH PRGXOHV

DUH OLQNHG LQ JURXSV RI IRXU� (DFK JURXS RI IRXU PRGXOHV LV OLQNHG WR WZR H[WHUQDO 66$ FRQQHFWRUV�

,Q WKH VLPSOHVW FRQILJXUDWLRQ� WKH 66$ ORRS LV FRPSOHWHG E\ FRQQHFWLQJ WKHVH WZR 66$ FRQQHFWRUV WR RQH RI WKH WZR SDLUV RI

FRQQHFWRUV RQ DQ 66$ DGDSWHU FDUG LQ WKH XVLQJ V\VWHP�

0RGHOV ��� DQG ��� DOZD\V KDYH WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV� ZKLFK SURYLGH UHGXQGDQW SRZHU DQG FRROLQJ WR DOO WKH GLVN

GULYH PRGXOHV�

1R LPSURYHPHQW LQ SHUIRUPDQFH LV JDLQHG LI WKH GLVN GULYH PRGXOHV DUH PRYHG WR RWKHU VORWV DQG FRQQHFWHG LQ PRUH WKDQ RQH ORRS�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6LPSOHVW &RQILJXUDWLRQ IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� /DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

)RXU PRUH GLVN GULYH PRGXOHV FDQ EH DGGHG WR WKH EDVH FRQILJXUDWLRQ LQ RQH ORRS� )RU D EDODQFHG VXEV\VWHP� KRZHYHU� LW LV

UHFRPPHQGHG WKDW WKH WZR JURXSV RI GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR VHSDUDWH ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D

VHSDUDWH SDLU RI FRQQHFWRUV RQ WKH 66$ DGDSWHU�

0RGHOV ��� DQG ��� DOZD\V KDYH WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV� ZKLFK SURYLGH UHGXQGDQW SRZHU DQG FRROLQJ WR DOO WKH GLVN

GULYH PRGXOHV�

1R LPSURYHPHQW LQ SHUIRUPDQFH LV JDLQHG LI WKH GLVN GULYH PRGXOHV DUH PRYHG WR RWKHU VORWV DQG FRQQHFWHG LQ PRUH WKDQ WZR ORRSV E\

ZD\ RI DQ DGGLWLRQDO 66$ DGDSWHU�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/DUJHU &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� /DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

$OO �� GLVN GULYH PRGXOHV LQ D IXOO ���� FDQ EH FRQQHFWHG LQ RQH ORRS� )RU D EDODQFHG VXEV\VWHP� KRZHYHU� LW LV UHFRPPHQGHG WKDW

WZR JURXSV RI HLJKW GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR VHSDUDWH ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D VHSDUDWH SDLU RI

FRQQHFWRUV RQ WKH 66$ DGDSWHU�

0RGHOV ��� DQG ��� DOZD\V KDYH WKUHH IDQ�DQG�SRZHU VXSSO\ DVVHPEOLHV� ZKLFK SURYLGH UHGXQGDQW SRZHU DQG FRROLQJ WR DOO WKH GLVN

GULYH PRGXOHV�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/DUJHVW &RQILJXUDWLRQV ZLWK 2QH ���� 0RGHO ��� RU 0RGHO ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

$Q 66$ VXEV\VWHP FDQ LQFOXGH GLVN GULYH PRGXOHV WKDW DUH LQVWDOOHG LQ PRUH WKDQ RQH �����

,Q ODUJHU VXEV\VWHPV� XQOHVV WKH ZRUN ORDG RI WKH V\VWHP KDV VSHFLDO UHTXLUHPHQWV� EHVW SHUIRUPDQFH LV REWDLQHG LI \RX FRQQHFW

HTXDO QXPEHUV RI GLVN GULYH PRGXOHV WR WKH ORRSV WKDW DUH DYDLODEOH� ,Q WKH IROORZLQJ H[DPSOH� �� GLVN GULYH PRGXOHV DUH FRQQHFWHG WR

DQ 66$ DGDSWHU� 7KH\ FDQ DOO EH FRQQHFWHG LQ RQH ORRS� EXW IRU EHWWHU SHUIRUPDQFH DQG EHWWHU VHUYLFHDELOLW\� LW LV UHFRPPHQGHG WKDW

WKH GLVN GULYH PRGXOHV EH FRQQHFWHG LQ WZR ORRSV� HDFK RI ZKLFK LV FRQQHFWHG WR D VHSDUDWH SDLU RI FRQQHFWRUV RQ WKH 66$ DGDSWHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH IROORZLQJ H[DPSOH VKRZV �� GLVN GULYH PRGXOHV� LQ VL[ ����V� FRQQHFWHG WR RQH DGDSWHU FDUG�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ����

7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH�8QLW &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



����� 0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

2QH ���� FDQ FRQWDLQ WKH GLVN GULYH PRGXOHV IRU PRUH WKDQ RQH ORJLFDO VXEV\VWHP� 7KH H[DPSOH VKRZV GLVN GULYH PRGXOHV � WKURXJK

� FRQQHFWHG WR D XVLQJ V\VWHP� DQG GLVN GULYH PRGXOHV � WKURXJK �� FRQQHFWHG WR D GLIIHUHQW XVLQJ V\VWHP�

7KH FDEOHV DUH GHVFULEHG LQ �66$ &DEOHV� LQ WRSLF ���� C

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



7KH LQWHUQDO FRQQHFWLRQV RI 0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF ����� 7KH LQWHUQDO FRQQHFWLRQV RI

0RGHO ��� DUH VKRZQ LQ �0RGHO ��� ,QWHUQDO &RQQHFWLRQV� LQ WRSLF �����

7KH UXOHV IRU 66$ ORRSV DUH GHVFULEHG LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0XOWLSOH 6XEV\VWHPV IRU 0RGHOV ��� DQG ���

B &RS\ULJKW ,%0 &RUS� ����� ����

����� � �



��� 66$ &DEOHV

7KLV VHFWLRQ JLYHV GHWDLOV RI WKH DGDSWHUV DQG FDEOHV WKDW DUH VKRZQ LQ WKH FRQILJXUDWLRQ GLDJUDPV� ,Q 7DEOH �� WKH LWHP QXPEHU LV WKH

QXPEHU E\ ZKLFK D SDUWLFXODU FDEOH LV LGHQWLILHG LQ WKH GLDJUDPV�

��������������������������������������������������������������������������

æ 7DEOH �� 'HVFULSWLRQ RI 66$ &DEOHV æ

�������������������������������������������������������������������������æ

æ ,WHP æ 'HVFULSWLRQ æ 3DUW æ /HQJWK æ

�������������������������������������������������������������������������æ

æ � æ 66$ $GDSWHU æ � æ æ

�������������������������������������������������������������������������æ

æ � æ 66$ FRSSHU FDEOH æ ��+���� æ ��� P æ

æ æ æ æ ���� IW� æ

æ æ æ ��+���� æ ��� P æ

æ æ æ æ ���� IW� æ

æ æ æ ��*���� æ ��� P æ

æ æ æ æ ����� IW� æ

æ æ æ ��+���� æ �� P æ

æ æ æ æ ����� IW� æ

æ æ æ ��*���� æ �� P æ

æ æ æ æ ����� IW� æ

�������������������������������������������������������������������������æ

æ � æ 66$ FRSSHU FDEOH æ ��+���� æ ��� P æ

æ æ æ æ ���� IW� æ

æ æ æ ��+���� æ ��� P æ

æ æ æ æ ���� IW� æ

æ æ æ ��*���� æ ��� P æ

æ æ æ æ ����� IW� æ

�������������������������������������������������������������������������æ

æ � æ 66$ FRSSHU FDEOH æ ��+���� æ ���� P æ

æ æ æ æ ���� IW� æ

��������������������������������������������������������������������������

1RWH� $ IHUULWH ULQJ LV SUHVHQW RQ VRPH FDEOHV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

66$ &DEOHV

B &RS\ULJKW ,%0 &RUS� ����� ����

��� � �



���� &KDSWHU ��� ,QWHUQDO &RQQHFWLRQV

7KLV FKDSWHU GHVFULEHV WKH 66$ FRQQHFWLRQV ZLWKLQ WKH YDULRXV PRGHOV RI ����� DQG KRZ WR FKDQJH WKH MXPSHUV RQ E\SDVV FDUGV�

7KH FRQQHFWLQJ RI GLVN GULYH PRGXOHV LQ WKH FRUUHFW VHTXHQFH LV LPSRUWDQW IRU WKH RSHUDWLRQ DQG PDLQWHQDQFH RI WKH VXEV\VWHP� LW

HQDEOHV RSHUDWRUV DQG VHUYLFH UHSUHVHQWDWLYHV WR LGHQWLI\ GLVN GULYH PRGXOHV PRUH HDVLO\�

6XEWRSLFV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

���� %\SDVV &DUGV

���� &KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDSWHU ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

,Q 0RGHO ���� WKH 66$ FRQQHFWRUV DUH UHODWHG WR WKH GLVN GULYH PRGXOHV DV IROORZV�

��������������������������������������������������������������������������

æ &RQQHFWRUV æ 'LVN 'ULYH 0RGXOHV æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ %DFN GLVN GULYH PRGXOHV �� WKURXJK �� æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ %DFN GLVN GULYH PRGXOHV � WKURXJK �� æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ -� DQG -�� æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

��������������������������������������������������������������������������

([DPSOHV RI FRQILJXUDWLRQV DUH JLYHQ LQ �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

,Q 0RGHO ���� WKH 66$ FRQQHFWRUV DUH UHODWHG WR WKH GLVN GULYH PRGXOHV DV IROORZV�

��������������������������������������������������������������������������

æ &RQQHFWRUV æ 'LVN 'ULYH 0RGXOHV æ

�������������������������������������������������������������������������æ

æ � DQG � æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ � DQG � æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ � DQG �� æ %DFN GLVN GULYH PRGXOHV � WKURXJK �� æ

�������������������������������������������������������������������������æ

æ �� DQG �� æ %DFN GLVN GULYH PRGXOHV �� WKURXJK �� æ

��������������������������������������������������������������������������

([DPSOHV RI FRQILJXUDWLRQV DUH JLYHQ LQ �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

,Q 0RGHO ���� WKH 66$ FRQQHFWRUV DUH UHODWHG WR WKH GLVN GULYH PRGXOHV DV IROORZV�

��������������������������������������������������������������������������

æ &RQQHFWRUV æ 'LVN 'ULYH 0RGXOHV æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ %DFN GLVN GULYH PRGXOHV �� WKURXJK �� æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ %DFN GLVN GULYH PRGXOHV � WKURXJK �� æ

�������������������������������������������������������������������������æ

æ -� DQG -� æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ -� DQG -�� æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



([DPSOHV RI FRQILJXUDWLRQV DUH JLYHQ LQ �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� 0RGHO ��� ,QWHUQDO &RQQHFWLRQV

,Q 0RGHO ���� WKH 66$ FRQQHFWRUV DUH UHODWHG WR WKH GLVN GULYH PRGXOHV DV IROORZV�

��������������������������������������������������������������������������

æ &RQQHFWRUV æ 'LVN 'ULYH 0RGXOHV æ

�������������������������������������������������������������������������æ

æ � DQG � æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ � DQG � æ )URQW GLVN GULYH PRGXOHV � WKURXJK � æ

�������������������������������������������������������������������������æ

æ � DQG �� æ %DFN GLVN GULYH PRGXOHV � WKURXJK �� æ

�������������������������������������������������������������������������æ

æ �� DQG �� æ %DFN GLVN GULYH PRGXOHV �� WKURXJK �� æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



([DPSOHV RI FRQILJXUDWLRQV DUH JLYHQ LQ �([DPSOH &RQILJXUDWLRQV IRU 0RGHOV ��� DQG ���� LQ WRSLF ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

0RGHO ��� ,QWHUQDO &RQQHFWLRQV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� %\SDVV &DUGV

(DFK SDLU RI H[WHUQDO 66$ FRQQHFWRUV RI D ���� 0RGHO ��� RU ��� LV PRXQWHG RQ DQ 66$ E\SDVV FDUG WKDW OLQNV WKH EDFNSODQHV ZLWKLQ

WKH ���� WR WKH H[WHUQDO 66$ FDEOHV�

$Q 66$ E\SDVV FDUG PRQLWRUV ERWK LWV H[WHUQDO FRQQHFWRUV� ,I LW GHWHFWV WKDW HLWKHU RI LWV FRQQHFWRUV LV FRQQHFWHG WR D SRZHUHG�RQ

66$ DGDSWHU RU GHYLFH� LW FRQQHFWV WKH LQWHUQDO 66$ OLQNV WR WKH H[WHUQDO FRQQHFWRUV� WKH FDUG LV VDLG WR EH LQ LQOLQH PRGH�

%XW� LI WKH E\SDVV FDUG GHWHFWV WKDW QHLWKHU RI LWV FRQQHFWRUV LV FRQQHFWHG WR D SRZHUHG�RQ 66$ DGDSWHU RU GHYLFH� DQ HOHFWURQLF

VZLWFK RQ WKH FDUG FRQQHFWV WKH LQWHUQDO 66$ OLQNV WRJHWKHU DQG GLVFRQQHFWV WKHP IURP WKH H[WHUQDO FRQQHFWRUV� WKH FDUG LV VDLG WR EH

LQ E\SDVV PRGH� 6R� ZKHQ WKHUH DUH QR H[WHUQDO FRQQHFWLRQV PDGH WR D ���� 0RGHO ��� RU ��� XQLW� DOO �� GLVN GULYH VORWV LQ WKH XQLW

DUH FRQQHFWHG LQ RQH LQWHUQDO 66$ ORRS�

2Q HDFK 66$ E\SDVV FDUG LV D SDLU RI MXPSHUV� ,I WKHVH MXPSHUV DUH VZDSSHG� WKH E\SDVV IXQFWLRQ LV GLVDEOHG� WKDW LV� WKH LQWHUQDO

66$ OLQNV DUH DOZD\V FRQQHFWHG GLUHFWO\ WR WKH H[WHUQDO FRQQHFWRUV� 7KLV LV IRUFHG LQOLQH PRGH�

)RUFHG ,QOLQH PRGH LV XVHG WR GLVDEOH WKH VZLWFKLQJ DELOLW\ RI VHOHFWHG E\SDVV FDUGV LQ SDUWLFXODU W\SHV RI VXEV\VWHP FRQILJXUDWLRQ�

7KH W\SHV RI FRQILJXUDWLRQ WKDW PLJKW UHTXLUH )RUFHG ,QOLQH PRGH DUH WKRVH LQ ZKLFK�

� 7ZR ���� 0RGHOV ��� RU ��� DUH FRQQHFWHG WR HDFK RWKHU� ,Q WKLV W\SH RI FRQILJXUDWLRQ� )RUFHG ,QOLQH PRGH UHPRYHV WKH ULVN WKDW

D IDXOW FRQGLWLRQ PLJKW EUHDN WKH FRQQHFWLRQ EHWZHHQ WKH WZR ����V� $ W\SLFDO FRQILJXUDWLRQ RI WKLV W\SH LV VKRZQ LQ WRSLF ������

� 7KH GLVN GULYH PRGXOHV LQ RQH ���� 0RGHO ��� RU ��� DUH QRW DOO FRQQHFWHG WR WKH VDPH 66$ ORRS� ,Q WKLV W\SH RI FRQILJXUDWLRQ�

)RUFHG ,QOLQH PRGH UHPRYHV WKH ULVN WKDW D IDXOW FRQGLWLRQ PLJKW FDXVH WKH GLVN GULYH PRGXOHV RI GLIIHUHQW ORRSV WR EH FRQQHFWHG WR

HDFK RWKHU�

/LJKWV RQ HDFK E\SDVV FDUG VKRZ ZKLFK PRGH LW LV LQ� )RU PRUH LQIRUPDWLRQ DERXW WKHVH OLJKWV� VHH WKH ���� IRU 3& 6HUYHUV�

+DUGZDUH 0DLQWHQDQFH 0DQXDO 6XSSOHPHQW�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

%\SDVV &DUGV

B &RS\ULJKW ,%0 &RUS� ����� ����

���� � �



���� &KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG

7KLV VHFWLRQ GHVFULEHV KRZ WR FKDQJH WKH PRGH RI D E\SDVV FDUG�

�� ,I H[WHUQDO 66$ FDEOHV RU )LEUH�2SWLF ([WHQGHUV DUH DOUHDG\ FRQQHFWHG WR WKH ����� QRWH WKHLU SRVLWLRQV� WKHQ GLVFRQQHFW WKHP� 7R

SUHYHQW GDPDJH WR WKH 66$ FRQQHFWRU VFUHZV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR XQVFUHZ

WKHP� 7KH VFUHZGULYHU LV VXSSOLHG ZLWK WKH �����

�� 8QVFUHZ WKH FDSWLYH VFUHZV � � � � � � RU � RQ WKH FDUG WKDW \RX DUH JRLQJ WR UHPRYH�

�� 3XOO RXW WKH FDUG� DQG OD\ LW GRZQ ZLWK LWV HOHFWURQLF FRPSRQHQWV XSZDUG DQG LWV 66$ FRQQHFWRUV � WR \RXU OHIW�

�� ,Q WKLV GLDJUDP� WKH FDUG LV MXPSHUHG IRU %\SDVV PRGH� 2EVHUYH WKH WZR MXPSHUV � DQG � � 7KH MXPSHU � WKDW KDV OLQNV

EHWZHHQ QHLJKERULQJ SLQV DORQJ LWV OHQJWK LV SOXJJHG LQWR FRQQHFWRU -�� 7KH MXPSHU � WKDW KDV OLQNV EHWZHHQ QHLJKERULQJ SLQV

DFURVV LWV ZLGWK LV SOXJJHG LQWR FRQQHFWRU -��

�� 8QSOXJ WKH MXPSHUV IURP WKHLU FRQQHFWRUV�

�� 3OXJ MXPSHU � LQWR FRQQHFWRU -��

�� 3OXJ MXPSHU � LQWR FRQQHFWRU -��

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG

B &RS\ULJKW ,%0 &RUS� ����� ����
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�� 7KH FDUG LV QRZ MXPSHUHG IRU )RUFHG ,QOLQH PRGH�

,I� DW D ODWHU GDWH� WKH FDUG LV UHTXLUHG WR EH LQ %\SDVV PRGH DJDLQ� UHWXUQ WKH MXPSHUV WR WKH RULJLQDO SRVLWLRQV�

�� 5HLQVWDOO WKH E\SDVV FDUGV� DQG WLJKWHQ WKHLU VFUHZV�

��� ,I \RX UHPRYHG DQ\ 66$ FDEOHV RU )LEUH�2SWLF ([WHQGHUV DW WKH VWDUW RI WKLV SURFHGXUH� UHLQVWDOO WKHP�

1RWH� :KHQ \RX UHLQVWDOO WKH H[WHUQDO 66$ FDEOHV� HQVXUH WKDW \RX XVH WKH VSHFLDO VFUHZGULYHU �66$ WRRO� SDUW ��+����� WR WLJKWHQ

WKH 66$ FRQQHFWRU VFUHZV�

��� 5HWXUQ WR WKH LQVWDOODWLRQ LQVWUXFWLRQV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&KDQJLQJ WKH -XPSHUV RQ D %\SDVV &DUG

B &RS\ULJKW ,%0 &RUS� ����� ����
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$�� $SSHQGL[ $� 3URGXFW :DUUDQWLHV DQG 1RWLFHV

,QWHUQDWLRQDO %XVLQHVV 0DFKLQHV &RUSRUDWLRQ $UPRQN� 1HZ <RUN� �����

6XEWRSLFV

$�� 6WDWHPHQW RI /LPLWHG :DUUDQW\

$�� 1RWLFHV

$�� 7UDGHPDUNV

$�� &RPPXQLFDWLRQV 6WDWHPHQWV

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$SSHQGL[ $� 3URGXFW :DUUDQWLHV DQG 1RWLFHV

B &RS\ULJKW ,%0 &RUS� ����� ����

$�� � �



$�� 6WDWHPHQW RI /LPLWHG :DUUDQW\

7KH ZDUUDQWLHV SURYLGHG E\ ,%0 LQ WKLV 6WDWHPHQW RI /LPLWHG :DUUDQW\ DSSO\ RQO\ WR 0DFKLQHV \RX RULJLQDOO\ SXUFKDVH IRU \RXU XVH�

DQG QRW IRU UHVDOH� IURP ,%0 RU DQ ,%0 DXWKRUL]HG UHVHOOHU� 7KH WHUP �0DFKLQH� PHDQV DQ ,%0 PDFKLQH� LWV IHDWXUHV� FRQYHUVLRQV�

XSJUDGHV� HOHPHQWV� RU DFFHVVRULHV� RU DQ\ FRPELQDWLRQ RI WKHP� 0DFKLQHV DUH VXEMHFW WR WKHVH WHUPV RQO\ LI SXUFKDVHG LQ WKH

8QLWHG 6WDWHV RU 3XHUWR 5LFR� RU &DQDGD� DQG ORFDWHG LQ WKH FRXQWU\ RI SXUFKDVH� ,I \RX KDYH DQ\ TXHVWLRQV� FRQWDFW ,%0 RU \RXU

UHVHOOHU�

��������������������������������������������������������������������������

æ æ

æ æ

æ 0DFKLQH� ���� 66$ 'LVN 6XEV\VWHP æ

æ æ

æ æ

æ :DUUDQW\ 3HULRG
� 2QH \HDU æ

æ æ

æ æ

æ 
(OHPHQWV DQG DFFHVVRULHV DUH ZDUUDQWHG IRU WKUHH PRQWKV� &RQWDFW æ

æ \RXU SODFH RI SXUFKDVH IRU ZDUUDQW\ VHUYLFH LQIRUPDWLRQ� æ

æ æ

��������������������������������������������������������������������������

6XEWRSLFV

$���� 3URGXFWLRQ 6WDWXV

$���� 7KH ,%0 :DUUDQW\

$���� :DUUDQW\ 6HUYLFH

$���� ([WHQW RI :DUUDQW\

$���� /LPLWDWLRQ RI /LDELOLW\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

6WDWHPHQW RI /LPLWHG :DUUDQW\

B &RS\ULJKW ,%0 &RUS� ����� ����
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$���� 3URGXFWLRQ 6WDWXV

(DFK 0DFKLQH LV PDQXIDFWXUHG IURP QHZ SDUWV� RU QHZ DQG VHUYLFHDEOH XVHG SDUWV �ZKLFK SHUIRUP OLNH QHZ SDUWV�� ,Q VRPH FDVHV�

WKH 0DFKLQH PD\ QRW EH QHZ DQG PD\ KDYH EHHQ SUHYLRXVO\ LQVWDOOHG� 5HJDUGOHVV RI WKH 0DFKLQH
V SURGXFWLRQ VWDWXV� ,%0
V ZDUUDQW\

WHUPV DSSO\�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

3URGXFWLRQ 6WDWXV

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� 7KH ,%0 :DUUDQW\

,%0 ZDUUDQWV WKDW HDFK 0DFKLQH �� LV IUHH IURP GHIHFWV LQ PDWHULDOV DQG ZRUNPDQVKLS DQG �� FRQIRUPV WR ,%0
V 2IILFLDO 3XEOLVKHG

6SHFLILFDWLRQV� ,%0 FDOFXODWHV WKH H[SLUDWLRQ RI WKH ZDUUDQW\ SHULRG IURP WKH 0DFKLQH
V 'DWH RI ,QVWDOODWLRQ� 7KH GDWH RQ \RXU UHFHLSW

LV WKH 'DWH RI ,QVWDOODWLRQ� XQOHVV ,%0 RU \RXU UHVHOOHU LQIRUPV \RX RWKHUZLVH�

'XULQJ WKH ZDUUDQW\ SHULRG� ,%0 RU \RXU UHVHOOHU ZLOO SURYLGH ZDUUDQW\ VHUYLFH XQGHU WKH W\SH RI VHUYLFH GHVLJQDWHG IRU WKH 0DFKLQH

DQG ZLOO PDQDJH DQG LQVWDOO HQJLQHHULQJ FKDQJHV WKDW DSSO\ WR WKH 0DFKLQH� ,%0 RU \RXU UHVHOOHU ZLOO VSHFLI\ WKH W\SH RI VHUYLFH�

)RU D IHDWXUH� FRQYHUVLRQ� RU XSJUDGH� ,%0 RU \RXU UHVHOOHU PD\ UHTXLUH WKDW WKH 0DFKLQH RQ ZKLFK LW LV LQVWDOOHG EH �� WKH GHVLJQDWHG�

VHULDO�QXPEHUHG 0DFKLQH DQG �� DW DQ HQJLQHHULQJ�FKDQJH OHYHO FRPSDWLEOH ZLWK WKH IHDWXUH� FRQYHUVLRQ� RU XSJUDGH� 6RPH RI WKHVH

WUDQVDFWLRQV �FDOOHG �1HW�3ULFHG� WUDQVDFWLRQV� PD\ LQFOXGH DGGLWLRQDO SDUWV DQG DVVRFLDWHG UHSODFHPHQW SDUWV WKDW DUH SURYLGHG RQ DQ

H[FKDQJH EDVLV� $OO UHPRYHG SDUWV EHFRPH WKH SURSHUW\ RI ,%0 DQG PXVW EH UHWXUQHG WR ,%0�

5HSODFHPHQW SDUWV DVVXPH WKH UHPDLQLQJ ZDUUDQW\ RI WKH SDUWV WKH\ UHSODFH�

,I D 0DFKLQH GRHV QRW IXQFWLRQ DV ZDUUDQWHG GXULQJ WKH ZDUUDQW\ SHULRG� ,%0 RU \RXU UHVHOOHU ZLOO UHSDLU RU UHSODFH LW �ZLWK D 0DFKLQH

WKDW LV DW OHDVW IXQFWLRQDOO\ HTXLYDOHQW� ZLWKRXW FKDUJH� ,I ,%0 RU \RXU UHVHOOHU LV XQDEOH WR GR VR� \RX PD\ UHWXUQ LW WR \RXU SODFH RI

SXUFKDVH DQG \RXU PRQH\ ZLOO EH UHIXQGHG�

,I \RX WUDQVIHU D 0DFKLQH WR DQRWKHU XVHU� ZDUUDQW\ VHUYLFH LV DYDLODEOH WR WKDW XVHU IRU WKH UHPDLQGHU RI WKH ZDUUDQW\ SHULRG� <RX

VKRXOG JLYH \RXU SURRI RI SXUFKDVH DQG WKLV 6WDWHPHQW WR WKDW XVHU�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7KH ,%0 :DUUDQW\

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� :DUUDQW\ 6HUYLFH

7R REWDLQ ZDUUDQW\ VHUYLFH IRU WKH 0DFKLQH� \RX VKRXOG FRQWDFW \RXU UHVHOOHU RU FDOO ,%0� ,Q WKH 8QLWHG 6WDWHV� FDOO ,%0 DW

��������������� ,Q &DQDGD� FDOO ,%0 DW ��������������� <RX PD\ EH UHTXLUHG WR SUHVHQW SURRI RI SXUFKDVH�

'HSHQGLQJ RQ WKH 0DFKLQH� WKH VHUYLFH PD\ EH �� D �5HSDLU� VHUYLFH DW \RXU ORFDWLRQ �FDOOHG �2Q�VLWH�� RU DW RQH RI ,%0
V RU D

UHVHOOHU
V VHUYLFH ORFDWLRQV �FDOOHG �&DUU\�LQ�� RU �� DQ �([FKDQJH� VHUYLFH� HLWKHU 2Q�VLWH RU &DUU\�LQ�

:KHQ D W\SH RI VHUYLFH LQYROYHV WKH H[FKDQJH RI D 0DFKLQH RU SDUW� WKH LWHP ,%0 RU \RXU UHVHOOHU UHSODFHV EHFRPHV LWV SURSHUW\ DQG

WKH UHSODFHPHQW EHFRPHV \RXUV� 7KH UHSODFHPHQW PD\ QRW EH QHZ� EXW ZLOO EH LQ JRRG ZRUNLQJ RUGHU DQG DW OHDVW IXQFWLRQDOO\

HTXLYDOHQW WR WKH LWHP UHSODFHG�

,W LV \RXU UHVSRQVLELOLW\ WR�

�� REWDLQ DXWKRUL]DWLRQ IURP WKH RZQHU �IRU H[DPSOH� \RXU OHVVRU� WR KDYH ,%0 RU \RXU UHVHOOHU VHUYLFH D 0DFKLQH WKDW \RX GR QRW RZQ�

�� ZKHUH DSSOLFDEOH� EHIRUH VHUYLFH LV SURYLGHG ��

D� IROORZ WKH SUREOHP GHWHUPLQDWLRQ� SUREOHP DQDO\VLV� DQG VHUYLFH UHTXHVW SURFHGXUHV WKDW ,%0 RU \RXU UHVHOOHU SURYLGH�

E� VHFXUH DOO SURJUDPV� GDWD� DQG IXQGV FRQWDLQHG LQ D 0DFKLQH�

F� LQIRUP ,%0 RU \RXU UHVHOOHU RI FKDQJHV LQ D 0DFKLQH
V ORFDWLRQ� DQG

G� IRU D 0DFKLQH ZLWK H[FKDQJH VHUYLFH� UHPRYH DOO IHDWXUHV� SDUWV� RSWLRQV� DOWHUDWLRQV� DQG DWWDFKPHQWV QRW XQGHU ZDUUDQW\

VHUYLFH� $OVR� WKH 0DFKLQH PXVW EH IUHH RI DQ\ OHJDO REOLJDWLRQV RU UHVWULFWLRQV WKDW SUHYHQW LWV H[FKDQJH� DQG

�� EH UHVSRQVLEOH IRU ORVV RI� RU GDPDJH WR� D 0DFKLQH LQ WUDQVLW ZKHQ \RX DUH UHVSRQVLEOH IRU WKH WUDQVSRUWDWLRQ FKDUJHV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

:DUUDQW\ 6HUYLFH

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� ([WHQW RI :DUUDQW\

,%0 GRHV QRW ZDUUDQW XQLQWHUUXSWHG RU HUURU�IUHH RSHUDWLRQ RI D 0DFKLQH�

0LVXVH� DFFLGHQW� PRGLILFDWLRQ� XQVXLWDEOH SK\VLFDO RU RSHUDWLQJ HQYLURQPHQW� LPSURSHU PDLQWHQDQFH E\ \RX� RU IDLOXUH FDXVHG E\ D

SURGXFW IRU ZKLFK ,%0 LV QRW UHVSRQVLEOH PD\ YRLG WKH ZDUUDQWLHV�

7+(6( :$55$17,(6 5(3/$&( $// 27+(5 :$55$17,(6� (;35(66 25 ,03/,('� ,1&/8',1*� %87 127 /,0,7(' 72� 7+(

,03/,(' :$55$17,(6 2) 0(5&+$17$%,/,7< $1' ),71(66 )25 $ 3$57,&8/$5 385326(� +2:(9(5� 620( /$:6 '2

127 $//2: 7+( (;&/86,21 2) ,03/,(' :$55$17,(6� ,) 7+(6( /$:6 $33/<� 7+(1 $// (;35(66 $1' ,03/,('

:$55$17,(6 $5( /,0,7(' ,1 '85$7,21 72 7+( :$55$17< 3(5,2'� 12 :$55$17,(6 $33/< $)7(5 7+$7 3(5,2'�

,Q &DQDGD� ZDUUDQWLHV LQFOXGH ERWK ZDUUDQWLHV DQG FRQGLWLRQV�

6RPH MXULVGLFWLRQV GR QRW DOORZ OLPLWDWLRQV RQ KRZ ORQJ DQ LPSOLHG ZDUUDQW\ ODVWV� VR WKH DERYH OLPLWDWLRQ PD\ QRW DSSO\ WR \RX�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

([WHQW RI :DUUDQW\

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� /LPLWDWLRQ RI /LDELOLW\

&LUFXPVWDQFHV PD\ DULVH ZKHUH� EHFDXVH RI D GHIDXOW RQ ,%0
V SDUW �LQFOXGLQJ IXQGDPHQWDO EUHDFK� RU RWKHU OLDELOLW\ �LQFOXGLQJ

QHJOLJHQFH DQG PLVUHSUHVHQWDWLRQ�� \RX DUH HQWLWOHG WR UHFRYHU GDPDJHV IURP ,%0� ,Q HDFK VXFK LQVWDQFH� UHJDUGOHVV RI WKH EDVLV RQ

ZKLFK \RX DUH HQWLWOHG WR FODLP GDPDJHV� ,%0 LV OLDEOH RQO\ IRU�

�� ERGLO\ LQMXU\ �LQFOXGLQJ GHDWK�� DQG GDPDJH WR UHDO SURSHUW\ DQG WDQJLEOH SHUVRQDO SURSHUW\� DQG

�� WKH DPRXQW RI DQ\ RWKHU DFWXDO ORVV RU GDPDJH� XS WR WKH JUHDWHU RI �������� RU WKH FKDUJH IRU WKH 0DFKLQH WKDW LV WKH VXEMHFW RI

WKH FODLP�

8QGHU QR FLUFXPVWDQFHV LV ,%0 OLDEOH IRU DQ\ RI WKH IROORZLQJ�

�� WKLUG�SDUW\ FODLPV DJDLQVW \RX IRU ORVVHV RU GDPDJHV �RWKHU WKDQ WKRVH XQGHU WKH ILUVW LWHP OLVWHG DERYH��

�� ORVV RI� RU GDPDJH WR� \RXU UHFRUGV RU GDWD� RU

�� HFRQRPLF FRQVHTXHQWLDO GDPDJHV �LQFOXGLQJ ORVW SURILWV RU VDYLQJV� RU LQFLGHQWDO GDPDJHV� HYHQ LI ,%0 LV LQIRUPHG RI WKHLU

SRVVLELOLW\�

6RPH MXULVGLFWLRQV GR QRW DOORZ WKH H[FOXVLRQ RU OLPLWDWLRQ RI LQFLGHQWDO

RU FRQVHTXHQWLDO GDPDJHV� VR WKH DERYH OLPLWDWLRQ RU H[FOXVLRQ PD\ QRW

DSSO\ WR \RX�

7KLV ZDUUDQW\ JLYHV \RX VSHFLILF OHJDO ULJKWV DQG \RX PD\ DOVR KDYH RWKHU ULJKWV ZKLFK YDU\ IURP MXULVGLFWLRQ WR MXULVGLFWLRQ�
��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

/LPLWDWLRQ RI /LDELOLW\

B &RS\ULJKW ,%0 &RUS� ����� ����
$���� � �



$�� 1RWLFHV

5HIHUHQFHV LQ WKLV ERRN WR ,%0 SURGXFWV� SURJUDPV� RU VHUYLFHV GR QRW LPSO\ WKDW ,%0 LQWHQGV WR PDNH WKHVH DYDLODEOH LQ DOO FRXQWULHV

LQ ZKLFK ,%0 RSHUDWHV� $Q\ UHIHUHQFH WR DQ ,%0 SURGXFW� SURJUDP� RU VHUYLFH LV QRW LQWHQGHG WR VWDWH RU LPSO\ WKDW RQO\ WKDW ,%0

SURGXFW� SURJUDP� RU VHUYLFH PD\ EH XVHG� $Q\ IXQFWLRQDOO\ HTXLYDOHQW SURGXFW� SURJUDP� RU VHUYLFH WKDW GRHV QRW LQIULQJH DQ\ RI WKH

LQWHOOHFWXDO SURSHUW\ ULJKWV RI ,%0 PD\ EH XVHG LQVWHDG RI WKH ,%0 SURGXFW� SURJUDP� RU VHUYLFH� 7KH HYDOXDWLRQ DQG YHULILFDWLRQ RI

RSHUDWLRQ LQ FRQMXQFWLRQ ZLWK RWKHU SURGXFWV� H[FHSW WKRVH H[SUHVVO\ GHVLJQDWHG E\ ,%0� DUH WKH UHVSRQVLELOLW\ RI WKH XVHU�

$Q\ H[DPSOHV RI SDUDPHWHUV RU GHILQLWLRQV DUH IRU JXLGDQFH RQO\� 6RPH GHWDLOV PD\ GLIIHU IURP WKH UHTXLUHPHQWV LQ \RXU HQYLURQPHQW�

&RQWDFW \RXU ,%0 UHSUHVHQWDWLYH LI \RX QHHG IXUWKHU DVVLVWDQFH�

,%0 PD\ KDYH SDWHQWV RU SHQGLQJ SDWHQW DSSOLFDWLRQV FRYHULQJ VXEMHFW PDWWHU LQ WKLV GRFXPHQW� 7KH IXUQLVKLQJ RI WKLV GRFXPHQW GRHV

QRW JLYH \RX DQ\ OLFHQVH WR WKHVH SDWHQWV� <RX FDQ VHQG OLFHQVH HQTXLULHV� LQ ZULWLQJ� WR WKH ,%0 'LUHFWRU RI /LFHQVLQJ� ,%0

&RUSRUDWLRQ� ��� &ROXPEXV $YHQXH� 7KRUQZRRG� 1HZ <RUN ������ 8�6�$�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

1RWLFHV

B &RS\ULJKW ,%0 &RUS� ����� ����

$�� � �



$�� 7UDGHPDUNV

7KH IROORZLQJ WHUPV DUH WUDGHPDUNV RI ,%0 &RUSRUDWLRQ LQ WKH 8QLWHG 6WDWHV RU RWKHU FRXQWULHV RU ERWK�

,%0 26��

1HW:DUH LV D WUDGHPDUN RI 1RYHOO� ,QFRUSRUDWHG�

0LFURVRIW DQG :LQGRZV DUH WUDGHPDUNV RU UHJLVWHUHG WUDGHPDUNV RI 0LFURVRIW &RUSRUDWLRQ�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

7UDGHPDUNV

B &RS\ULJKW ,%0 &RUS� ����� ����

$�� � �



$�� &RPPXQLFDWLRQV 6WDWHPHQWV

7KH IROORZLQJ VWDWHPHQWV DSSO\ WR WKLV SURGXFW� 7KH VWDWHPHQWV IRU RWKHU SURGXFWV LQWHQGHG IRU XVH ZLWK WKLV SURGXFW DSSHDU LQ WKHLU

DFFRPSDQ\LQJ PDQXDOV�

6XEWRSLFV

$���� )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ �)&&� 6WDWHPHQW

$���� 9&&, 6WDWHPHQW

$���� ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� 6WDWHPHQW

$���� $YLV GH FRQIRUPLWp DX[ QRUPHV GH O
,QGXVWULH &DQDGD

$���� ,QGXVWU\ &DQDGD &RPSOLDQFH 6WDWHPHQW

$���� 8QLWHG .LQJGRP 7HOHFRPPXQLFDWLRQV 5HTXLUHPHQWV

$���� (& &RXQFLO 'LUHFWLYH

$���� 5DGLR 3URWHFWLRQ IRU *HUPDQ\

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

&RPPXQLFDWLRQV 6WDWHPHQWV

B &RS\ULJKW ,%0 &RUS� ����� ����

$�� � �



$���� )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ �)&&� 6WDWHPHQW

1RWH� 7KLV HTXLSPHQW KDV EHHQ WHVWHG DQG IRXQG WR FRPSO\ ZLWK WKH OLPLWV IRU D &ODVV $ GLJLWDO GHYLFH� SXUVXDQW WR 3DUW �� RI WKH )&&

5XOHV� 7KHVH OLPLWV DUH GHVLJQHG WR SURYLGH UHDVRQDEOH SURWHFWLRQ DJDLQVW KDUPIXO LQWHUIHUHQFH ZKHQ WKH HTXLSPHQW LV RSHUDWHG LQ D

FRPPHUFLDO HQYLURQPHQW� 7KLV HTXLSPHQW JHQHUDWHV� XVHV� DQG FDQ UDGLDWH UDGLR IUHTXHQF\ HQHUJ\ DQG� LI QRW LQVWDOOHG DQG XVHG LQ

DFFRUGDQFH ZLWK WKH LQVWUXFWLRQ PDQXDO� PD\ FDXVH LQWHUIHUHQFH WR UDGLR FRPPXQLFDWLRQV� 2SHUDWLRQ RI WKLV HTXLSPHQW LQ D

UHVLGHQWLDO DUHD LV OLNHO\ WR FDXVH KDUPIXO LQWHUIHUHQFH� LQ ZKLFK FDVH WKH XVHU ZLOO EH UHTXLUHG WR FRUUHFW WKH LQWHUIHUHQFH DW KLV RZQ

H[SHQVH�

3URSHUO\ VKLHOGHG DQG JURXQGHG FDEOHV DQG FRQQHFWRUV �SDUW QXPEHUV ��+����� ��+����� ��+����� ��*����� ��+����� RU

��*����� RU WKHLU HTXLYDOHQWV� PXVW EH XVHG LQ RUGHU WR PHHW )&& HPLVVLRQ OLPLWV� 1HLWKHU WKH SURYLGHU QRU WKH PDQXIDFWXUHU LV

UHVSRQVLEOH IRU DQ\ UDGLR RU WHOHYLVLRQ LQWHUIHUHQFH FDXVHG E\ XVLQJ RWKHU WKDQ UHFRPPHQGHG FDEOHV DQG FRQQHFWRUV RU E\

XQDXWKRUL]HG FKDQJHV RU PRGLILFDWLRQV WR WKLV HTXLSPHQW� 8QDXWKRUL]HG FKDQJHV RU PRGLILFDWLRQV FRXOG YRLG WKH XVHU
V DXWKRULW\ WR

RSHUDWH WKH HTXLSPHQW�

7KLV GHYLFH FRPSOLHV ZLWK 3DUW �� RI )&& 5XOHV� 2SHUDWLRQ LV VXEMHFW WR WKH IROORZLQJ WZR FRQGLWLRQV� ��� WKLV GHYLFH PD\ QRW FDXVH

KDUPIXO LQWHUIHUHQFH� DQG ��� WKLV GHYLFH PXVW DFFHSW DQ\ LQWHUIHUHQFH UHFHLYHG� LQFOXGLQJ LQWHUIHUHQFH WKDW PD\ FDXVH XQGHVLUHG

RSHUDWLRQ�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

)HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ �)&&� 6WDWHPHQW

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� 9&&, 6WDWHPHQW

7KH IROORZLQJ LV D VXPPDU\ RI WKH 9&&, -DSDQHVH VWDWHPHQW LQ WKH ER[ DERYH�

��������������������������������������������������������������������������

æ 7KLV HTXLSPHQW LV 7\SH � 'DWD 3URFHVVLQJ (TXLSPHQW DQG LV LQWHQGHG IRU æ

æ XVH LQ FRPPHUFLDO DQG LQGXVWULDO DUHDV� :KHQ XVHG LQ D UHVLGHQWLDO æ

æ DUHD� RU DUHDV RI SUR[LPLW\� UDGLR DQG 79 UHFHSWLRQ PD\ EH VXEMHFW WR æ

æ UDGLR LQWHUIHUHQFH� 9&&,��� æ

��������������������������������������������������������������������������

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

9&&, 6WDWHPHQW

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� 6WDWHPHQW

7KLV SURGXFW KDV EHHQ GHVLJQHG DQG EXLOW WR FRPSO\ ZLWK �,(&� 6WDQGDUG ����

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� 6WDWHPHQW

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� $YLV GH FRQIRUPLWp DX[ QRUPHV GH O
,QGXVWULH &DQDGD

&HW DSSDUHLO QXPpULTXH GH OD FODVVH $ UHVSHFWH WRXWHV OHV H[LJHQFHV GX 5qJOHPHQW VXU OH PDWpULHO EURXLOOHXU GX &DQDGD�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

$YLV GH FRQIRUPLWp DX[ QRUPHV GH O
,QGXVWULH &DQDGD

B &RS\ULJKW ,%0 &RUS� ����� ����
$���� � �



$���� ,QGXVWU\ &DQDGD &RPSOLDQFH 6WDWHPHQW

7KLV &ODVV $ GLJLWDO DSSDUDWXV PHHWV WKH UHTXLUHPHQWV RI WKH &DQDGLDQ ,QWHUIHUHQFH�&DXVLQJ (TXLSPHQW 5HJXODWLRQV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

,QGXVWU\ &DQDGD &RPSOLDQFH 6WDWHPHQW

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� 8QLWHG .LQJGRP 7HOHFRPPXQLFDWLRQV 5HTXLUHPHQWV

7KLV DSSDUDWXV LV PDQXIDFWXUHG WR WKH ,QWHUQDWLRQDO 6DIHW\ 6WDQGDUG (1����� DQG DV VXFK LV DSSURYHG LQ WKH 8�.� XQGHU DSSURYDO

QXPEHU 16�*������-������� IRU LQGLUHFW FRQQHFWLRQ WR SXEOLF WHOHFRPPXQLFDWLRQV V\VWHPV LQ WKH 8QLWHG .LQJGRP�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

8QLWHG .LQJGRP 7HOHFRPPXQLFDWLRQV 5HTXLUHPHQWV

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� (& &RXQFLO 'LUHFWLYH

7KLV SURGXFW LV LQ FRQIRUPLW\ ZLWK WKH UHTXLUHPHQWV RI WKH IROORZLQJ (& GLUHFWLYHV�

� &RXQFLO 'LUHFWLYH ������((& RQ WKH KDUPRQL]DWLRQ RI WKH ODZV RI WKH 0HPEHU 6WDWHV UHODWLQJ WR HOHFWULFDO HTXLSPHQW GHVLJQHG IRU

XVH ZLWKLQ FHUWDLQ YROWDJH OLPLWV�

� &RXQFLO 'LUHFWLYH �������((& RQ WKH DSSUR[LPDWLRQ RI WKH ODZV RI WKH 0HPEHU 6WDWHV UHODWLQJ WR HOHFWURPDJQHWLF FRPSDWLELOLW\�

1HLWKHU WKH SURYLGHU RU WKH PDQXIDFWXUHU FDQ DFFHSW UHVSRQVLELOLW\ IRU DQ\ IDLOXUH WR VDWLVI\ WKH SURWHFWLRQ UHTXLUHPHQWV UHVXOWLQJ

IURP D QRQ�UHFRPPHQGHG PRGLILFDWLRQ RI WKH SURGXFW� LQFOXGLQJ WKH ILWWLQJ RI RSWLRQ FDUGV QRW VXSSOLHG E\ WKH PDQXIDFWXUHU�

7KLV SURGXFW KDV EHHQ WHVWHG DQG IRXQG WR FRPSO\ ZLWK WKH OLPLWV IRU &ODVV % ,QIRUPDWLRQ 7HFKQRORJ\ (TXLSPHQW DFFRUGLQJ WR

&,635 �� � (XURSHDQ 6WDQGDUG (1 ������ 7KH OLPLWV IRU &ODVV % HTXLSPHQW ZHUH GHULYHG IRU W\SLFDO UHVLGHQWLDO HQYLURQPHQWV WR

SURYLGH UHDVRQDEOH SURWHFWLRQ DJDLQVW LQWHUIHUHQFH ZLWK OLFHQVHG FRPPXQLFDWLRQV GHYLFHV�

3URSHUO\ VKLHOGHG DQG JURXQGHG FDEOHV DQG FRQQHFWRUV �SDUW QXPEHUV ��+����� ��+����� ��*����� ��*����� ��+����� RU

��*����� RU WKHLU HTXLYDOHQWV� PXVW EH XVHG LQ RUGHU WR UHGXFH WKH SRWHQWLDO IRU FDXVLQJ LQWHUIHUHQFH WR UDGLR DQG 79

FRPPXQLFDWLRQV DQG WR RWKHU HOHFWULFDO RU HOHFWURQLF HTXLSPHQW� 6XFK FDEOHV DQG FRQQHFWRUV DUH DYDLODEOH IURP WKH SURYLGHU RU

PDQXIDFWXUHU� 1HLWKHU WKH SURYLGHU RU PDQXIDFWXUHU FDQ DFFHSW UHVSRQVLELOLW\ IRU DQ\ LQWHUIHUHQFH FDXVHG E\ XVLQJ RWKHU WKDQ

UHFRPPHQGHG FDEOHV DQG FRQQHFWRUV�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

(& &RXQFLO 'LUHFWLYH

B &RS\ULJKW ,%0 &RUS� ����� ����

$���� � �



$���� 5DGLR 3URWHFWLRQ IRU *HUPDQ\

'LHVHV *HUlW LVW EHUHFKWLJW LQ hEHUHLQVWLPPXQJ PLW GHP GHXWVFKHQ (09* YRP ��1RY� GDV (*�.RQIRUPLWlWV]HLFKHQ ]X I�KUHQ�

'HU $XVVWHOOHU GHU .RQIRUPLWlWVHUNOlUXQJ LVW GLH ,%0 *HUPDQ\�

'LHVHV *HUlW HUI�OOW GLH %HGLQJXQJHQ GHU (1 ����� .ODVVH %�

���� IRU 3& 6HUYHUV 8VHU
V +DQGERRN

5DGLR 3URWHFWLRQ IRU *HUPDQ\

B &RS\ULJKW ,%0 &RUS� ����� ����
$���� � �


