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1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHHG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

'$1*(5 ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� LV OLNHO\ WR UHVXOW LQ ORVV RI OLIH RU VHULRXV LQMXU\�

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYHO\ VHULRXV RUPLQRU LQMXU\� GDP�
DJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\�
WKLQJ HOVH�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ RI WKH &��� 3URJUDPPDEOH &RQWUROOHU DQG LQFOXGHV WKH VHFWLRQV
GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ
WR LQVWDOO DQG RSHUDWH WKH &��� 3URJUDPPDEOH &RQWUROOHU�%H VXUH WR UHDG WKH IROORZLQJ VHFWLRQ EHIRUH
RSHUDWLQJ WKH &��� 3URJUDPPDEOH &RQWUROOHU�

6HFWLRQ � LV DQ LQWURGXFWLRQ WR 3URJUDPPDEOH&RQWUROOHUV� *HQHUDO LQIRUPDWLRQ DERXW ZKDW D3URJUDPPD�
EOH &RQWUROOHU FDQ GR DQG KRZ D 3URJUDPPDEOH &RQWUROOHU ZRUNV LV SURYLGHG�

6HFWLRQ � SURYLGHV D GHVFULSWLRQ RI DOO WKH FRPSRQHQWV RI WKH &���� 7KH QDPHV RI DOO WKH LQGLYLGXDO SDUWV
RI HDFK 8QLW DUH JLYHQ�

6HFWLRQ � H[SODLQV KRZ WR DVVHPEOH WKH &���� $ GHWDLOHG GHVFULSWLRQ RI KRZ WR PRXQW HDFK 8QLW LV SUR�
YLGHG�

6HFWLRQ � RXWOLQHV WKH V\VWHP FRQQHFWLRQV LQYROYHG LQ LQVWDOOLQJ D &��� 3URJUDPPDEOH &RQWUROOHU 6\V�
WHPV�

6HFWLRQ � FRQWDLQV WKH UHTXLUHPHQWV IRU WKH LQVWDOODWLRQ HQYLURQPHQW RI WKH &���� 6XJJHVWLRQV IRU SUH�
YHQWLQJ HOHFWULFDO QRLVH DUH LQFOXGHG�

6HFWLRQ � H[SODLQV WKH SRZHU FRQVLGHUDWLRQV LQYROYHG LQ LQVWDOOLQJ WKH &����

6HFWLRQ � OLVWV VDIHW\ FRQVLGHUDWLRQV WKDW VKRXOG EH NHSW LQ PLQG ZKLOH LQVWDOOLQJ WKH &����

$SSHQGL[HV� D *ORVVDU\� DQG DQ ,QGH[ DUH DOVR LQFOXGHG�

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�

�
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35(&$87,216 [L� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� ,QWHQGHG $XGLHQFH [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6DIHW\ 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :KDW LV D &RQWURO 6\VWHP" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 5ROH RI WKH 3& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +RZ 'RHV D 3& :RUN" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
'HVFULSWLRQ RI $OO &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � �

��� &38 5DFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &38 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ([SDQVLRQ ,�2 %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ 3DFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 ��
$VVHPEO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0RXQWLQJ WKH 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ 3DFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 ��
6\VWHP &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &XUUHQW &RQVXPSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 ��
,QVWDOODWLRQ (QYLURQPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RROLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RXQWLQJ 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'XFW :RUN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3UHYHQWLQJ 1RLVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 ��
3RZHU &RQVLGHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6(&7,21 ��
6DIHW\ &RQVLGHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$SSHQGLFHV

$ ,QVSHFWLRQ DQG 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH 3URJUDPPDEOH &RQWUROOHU �3&� DQG UHODWHG GHYLFHV�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV VHFWLRQ LV LPSRUWDQW IRU WKH VDIH DQG UHOLDEOH DSSOLFDWLRQ RI WKH 3&� <RX PXVW UHDG
WKLV VHFWLRQ DQG XQGHUVWDQG WKH LQIRUPDWLRQ FRQWDLQHG EHIRUH DWWHPSWLQJ WR VHW XS RU RSHUDWH D 3& V\VWHP�

� ,QWHQGHG $XGLHQFH [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6DIHW\ 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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� ,QWHQGHG $XGLHQFH
7KLV PDQXDO LV LQWHQGHG IRU WKH IROORZLQJ SHUVRQQHO� ZKR PXVW DOVR KDYH NQRZO�
HGJH RI HOHFWULFDO V\VWHPV �DQ HOHFWULFDO HQJLQHHU RU WKH HTXLYDOHQW��
� 3HUVRQQHO LQ FKDUJH RI LQVWDOOLQJ )$ V\VWHPV�
� 3HUVRQQHO LQ FKDUJH RI GHVLJQLQJ )$ V\VWHPV�
� 3HUVRQQHO LQ FKDUJH RI PDQDJLQJ )$ V\VWHPV DQG IDFLOLWLHV�

� *HQHUDO 3UHFDXWLRQV
7KH XVHU PXVW RSHUDWH WKH SURGXFW DFFRUGLQJ WR WKH SHUIRUPDQFH VSHFLILFDWLRQV
GHVFULEHG LQ WKH RSHUDWLRQ PDQXDOV�
%HIRUH XVLQJ WKH SURGXFW XQGHU FRQGLWLRQVZKLFK DUH QRW GHVFULEHG LQ WKHPDQXDO
RU DSSO\LQJ WKH SURGXFW WR QXFOHDU FRQWURO V\VWHPV� UDLOURDG V\VWHPV� DYLDWLRQ
V\VWHPV� YHKLFOHV� FRPEXVWLRQ V\VWHPV� PHGLFDO HTXLSPHQW� DPXVHPHQW
PDFKLQHV� VDIHW\ HTXLSPHQW� DQG RWKHU V\VWHPV� PDFKLQHV� DQG HTXLSPHQW WKDW
PD\ KDYH D VHULRXV LQIOXHQFH RQ OLYHV DQG SURSHUW\ LI XVHG LPSURSHUO\� FRQVXOW
\RXU 20521 UHSUHVHQWDWLYH�
0DNH VXUH WKDW WKH UDWLQJV DQG SHUIRUPDQFH FKDUDFWHULVWLFV RI WKH SURGXFW DUH
VXIILFLHQW IRU WKH V\VWHPV� PDFKLQHV� DQG HTXLSPHQW� DQG EH VXUH WR SURYLGH WKH
V\VWHPV� PDFKLQHV� DQG HTXLSPHQW ZLWK GRXEOH VDIHW\ PHFKDQLVPV�
7KLVPDQXDO SURYLGHV LQIRUPDWLRQ IRU SURJUDPPLQJ DQG RSHUDWLQJ205213&V�
%H VXUH WR UHDG WKLV PDQXDO EHIRUH DWWHPSWLQJ WR XVH WKH VRIWZDUH DQG NHHS WKLV
PDQXDO FORVH DW KDQG IRU UHIHUHQFH GXULQJ RSHUDWLRQ�

:$51,1* ,W LV H[WUHPHO\ LPSRUWDQW WKDW D 3& DQG DOO 3& 8QLWV EH XVHG IRU WKH VSHFLILHG
SXUSRVH DQG XQGHU WKH VSHFLILHG FRQGLWLRQV� HVSHFLDOO\ LQ DSSOLFDWLRQV WKDW FDQ
GLUHFWO\ RU LQGLUHFWO\ DIIHFW KXPDQ OLIH� <RX PXVW FRQVXOW ZLWK \RXU 20521
UHSUHVHQWDWLYH EHIRUH DSSO\LQJ D 3& 6\VWHP WR WKH DERYHPHQWLRQHG
DSSOLFDWLRQV�

� 6DIHW\ 3UHFDXWLRQV

:$51,1* 1HYHU DWWHPSW WR GLVDVVHPEOH DQ\ 8QLWV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR
PD\ UHVXOW LQ VHULRXV HOHFWULFDO VKRFN RU HOHFWURFXWLRQ�

:$51,1* 1HYHU WRXFK DQ\ RI WKH WHUPLQDOV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR PD\
UHVXOW LQ VHULRXV HOHFWULFDO VKRFN RU HOHFWURFXWLRQ�

� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV
'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�
�:KHUH WKH 3& LV H[SRVHG WR GLUHFW VXQOLJKW�
�:KHUH WKH DPELHQW WHPSHUDWXUH LV EHORZ ��& RU RYHU ���&�
�:KHUH WKH 3& PD\ EH DIIHFWHG E\ FRQGHQVDWLRQ GXH WR UDGLFDO WHPSHUDWXUH
FKDQJHV�

�:KHUH WKH DPELHQW KXPLGLW\ LV EHORZ ��� RU RYHU ����
�:KHUH WKHUH LV DQ\ FRUURVLYH RU LQIODPPDEOH JDV�
�:KHUH WKHUH LV H[FHVVLYH GXVW� VDOLQH DLU� RU PHWDO SRZGHU�
�:KHUH WKH 3& LV DIIHFWHG E\ YLEUDWLRQ RU VKRFN�
�:KHUH DQ\ ZDWHU� RLO� RU FKHPLFDO PD\ VSODVK RQ WKH 3&�

2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV �
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&DXWLRQ 7KH RSHUDWLQJ HQYLURQPHQW RI WKH 3& 6\VWHP FDQ KDYH D ODUJH HIIHFW RQ WKH ORQ�
JHYLW\ DQG UHOLDELOLW\ RI WKH V\VWHP� ,PSURSHU RSHUDWLQJ HQYLURQPHQWV FDQ OHDG WR
PDOIXQFWLRQ� IDLOXUH� DQG RWKHU XQIRUHVHHDEOH SUREOHPV ZLWK WKH 3& 6\VWHP� %H
VXUH WKDW WKH RSHUDWLQJ HQYLURQPHQW LV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV DW LQVWDOOD�
WLRQ DQG UHPDLQV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV GXULQJ WKH OLIH RI WKH V\VWHP�

� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH 3&�

:$51,1* )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR VHULRXV RU SRVVLEO\
IDWDO LQMXU\� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� $OZD\V JURXQG WKH V\VWHP WR ��� W RU OHVV ZKHQ LQVWDOOLQJ WKH V\VWHP WR SUR�
WHFW DJDLQVW HOHFWULFDO VKRFN�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ WR WKH 3& EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 3HUIRUPLQJ DQ\ RI WKH IROORZLQJ ZLWK WKH SRZHU VXSSO\ WXUQHG RQ PD\ OHDG
WR HOHFWULFDO VKRFN�
� 0RXQWLQJ RU UHPRYLQJ DQ\8QLWV �H�J�� ,�28QLWV� &388QLW� HWF�� RUPHPRU\
FDVVHWWHV�

� $VVHPEOLQJ DQ\ GHYLFHV RU UDFNV�
� 6HWWLQJ DQ\ ',3 RU URWDU\ VZLWFKHV�
� &RQQHFWLQJ RU GLVFRQQHFWLQJ DQ\ FDEOHV RU ZLULQJ�

&DXWLRQ )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR IDXOW\ RSHUDWLRQ RU WKH
3& RU WKH V\VWHP RU FRXOG GDPDJH WKH 3& RU 3& 8QLWV� $OZD\V KHHG WKHVH SUH�
FDXWLRQV�

� $OZD\V WLJKWHQ $& SRZHU VXSSO\ WHUPLQDOV WR WKH WRUTXH VSHFLILHG LQ WKHPDQX�
DOV� /RRVH WHUPLQDOV FDQ FDXVH VKRUWV� IDXOW\ RSHUDWLRQ� RU GDPDJH�

� 8VH WKH 8QLWV RQO\ ZLWK WKH SRZHU VXSSOLHV DQG YROWDJHV VSHFLILHG LQ WKH RSHUD�
WLRQ PDQXDOV� 2WKHU SRZHU VXSSOLHV DQG YROWDJHV PD\ GDPDJH WKH 8QLWV�

� $OZD\V WLJKWHQ DOO VFUHZV RQ %DFNSODQHV� WHUPLQDO EORFNV� DQG FDEOHV WR WKH
WRUTXH VSHFLILHG LQ WKH PDQXDO�

� $OZD\V XVH FULPS WHUPLQDOV WR FRQQHFW ZLUHV WR WHUPLQDOV� 'R QRW FRQQHFW
ORRVH ZLUHV�

� $OZD\V GRXEOH�FKHFN DOO ZLULQJ EHIRUH VXSSO\LQJ SRZHU�
� &KHFN WKH GLUHFWLRQ DQG SRODULW\ RI DOO WHUPLQDO EORFNV DQG FRQQHFWRUV EHIRUH
DWWHPSWLQJ WR FRQQHFW WKHP�

� 'R QRW GR DQ\ RI WKH IROORZLQJ ZLWKRXW ILUVW FRQILUPLQJ WKDW WKH RYHUDOO V\VWHP
ZLOO QRW EH DIIHFWHG�
� &KDQJH WKH 3& RSHUDWLQJ PRGH�
� )RUFH�VHW�UHVHW ELWV�
� &KDQJH ZRUG FRQWHQWV �69 RU 39� LQ PHPRU\�

� 7DNHPHDVXUHV WR VWDELOL]H WKH SRZHU VXSSO\ WR FRQIRUP WR WKH UDWHG VXSSO\ LI LW
LV QRW VWDEOH�

� 3URYLGH FLUFXLW EUHDNHUV DQG RWKHU VDIHW\ PHDVXUHV WR SURYLGH SURWHFWLRQ
DJDLQVW VKRUWV LQ H[WHUQDO ZLULQJ�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH UDWHG LQSXW YROWDJH WR ,QSXW 8QLWV� 7KH
,QSXW 8QLWV PD\ EH GHVWUR\HG�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH PD[LPXP VZLWFKLQJ FDSDFLW\ WR 2XWSXW
8QLWV� 7KH 2XWSXW 8QLWV PD\ EH GHVWUR\HG�

$SSOLFDWLRQ 3UHFDXWLRQV �
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� $OZD\V GLVFRQQHFW WKH /* WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH WHVWV�
� ,QVWDOO DOO 8QLWV DFFRUGLQJ WR LQVWUXFWLRQV LQ WKH RSHUDWLRQ PDQXDOV� ,PSURSHU
LQVWDOODWLRQ PD\ FDXVH IDXOW\ RSHUDWLRQ�

� 3URYLGH SURSHU VKLHOGLQJ ZKHQ LQVWDOOLQJ LQ WKH IROORZLQJ ORFDWLRQV�
� /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU VRXUFHV RI QRLVH�
� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�
� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLDWLRQ�
� /RFDWLRQV QHDU WR SRZHU VXSSO\ OLQHV�

� %H VXUH WR WLJKWHQ %DFNSODQH VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU
VFUHZV VHFXUHO\�

� 'R QRW DWWHPSW WR WDNH DQ\ 8QLWV DSDUW� WR UHSDLU DQ\ 8QLWV� RU WR PRGLI\ DQ\
8QLWV LQ DQ\ ZD\�

� 'R QRW SXOO RQ FDEOHV RU FRUGV RU SODFH KHDY\ REMHFWV RQ WKHP� 7KHZLUHG LQVLGH
WKH FDEOH PD\ EUHDN�

&DXWLRQ 7KH IROORZLQJ SUHFDXWLRQV DUH QHFHVVDU\ WR HQVXUH WKH JHQHUDO VDIHW\ RI WKH V\V�
WHP� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� 3URYLGH GRXEOH VDIHW\ PHFKDQLVPV WR KDQGOH LQFRUUHFW VLJQDOV WKDW FDQ EH
JHQHUDWHG E\ EURNHQ VLJQDO OLQHV RU PRPHQWDU\ SRZHU LQWHUUXSWLRQV�

� 3URYLGH H[WHUQDO LQWHUORFN FLUFXLWV� OLPLW FLUFXLWV� DQG RWKHU VDIHW\ FLUFXLWV LQ
DGGLWLRQ WR DQ\ SURYLGHG ZLWKLQ WKH 3& WR HQVXUH VDIHW\�

$SSOLFDWLRQ 3UHFDXWLRQV �
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6(&7,21 �
,QWURGXFWLRQ

��� :KDW LV D &RQWURO 6\VWHP" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 5ROH RI WKH 3& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QSXW 'HYLFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2XWSXW 'HYLFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� +RZ 'RHV D 3& :RUN" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6HFWLRQ �,QWURGXFWLRQ
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,QWURGXFWLRQ
7KLV VHFWLRQ SURYLGHV JHQHUDO LQIRUPDWLRQ DERXW 3URJUDPPDEOH &RQWUROOHUV
�6\VWHPV� DQG KRZ WKH\ ILW LQWR D &RQWURO 6\VWHP�

��� :KDW LV D &RQWURO 6\VWHP"
$ &RQWURO 6\VWHP LV WKH HOHFWURQLF HTXLSPHQW QHHGHG WR FRQWURO D SDUWLFXODU
SURFHVV� ,W PD\ LQFOXGH HYHU\WKLQJ IURP D SURFHVV FRQWURO FRPSXWHU� LI RQH LV
XVHG� WR WKH IDFWRU\ FRPSXWHU� GRZQ WKURXJK WKH 3&V �DQG WKHUH PD\ EH
PDQ\ RI WKHP QHWZRUNHG WRJHWKHU�� DQG WKHQ RQ GRZQ WKURXJK WKH QHWZRUN WR
WKH FRQWURO FRPSRQHQWV� WKH VZLWFKHV� VWHSSLQJ PRWRUV� VROHQRLGV� DQG VHQ�
VRUV ZKLFK PRQLWRU DQG FRQWURO WKH PHFKDQLFDO RSHUDWLRQV�

3& 3& 3&

3&V

3URFHVV &RQWURO &RPSXWHU

)DFWRU\ &RPSXWHU

&RQWURO &RPSRQHQWV

$ &RQWURO 6\VWHP FDQ LQYROYH YHU\ ODUJH DSSOLFDWLRQV ZKHUH PDQ\ GLIIHUHQW
PRGHOV RI 3& DUH QHWZRUNHG WRJHWKHU RU LW FRXOG EH DQ DSSOLFDWLRQ DV VPDOO
DV D VLQJOH 3& FRQWUROOLQJ D VLQJOH RXWSXW GHYLFH�
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6HFWLRQ �,QWURGXFWLRQ
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3RVLWLRQ &RQWURO 6\VWHP

&RQWURO VZLWFK

&RQWURO SDQHO

6LJQDO OLQH IRU
6HUYRPRWRU
GULYHU FRQWURO

3RVLWLRQ &RQWURO 8QLW ,QSXW 8QLW

3&

+DQGKHOG
3URJUDPPLQJ
&RQVROH

3RZHU
VRXUFH

'& 6HUYRPRWRU
'ULYHU

'& 6HUYRPRWRU

'& 6HUYRPRWRU
'ULYHU

'& 6HUYRPRWRU

3RZHU
VRXUFH

,Q WKH W\SLFDO &RQWURO 6\VWHP H[DPSOH VKRZQ DERYH� D 3& FRQWUROV WKH PRYH�
PHQW RI WKH ZRUNSLHFH EHG DFURVV WZR KRUL]RQWDO D[HV XVLQJ /LPLW 6ZLWFKHV
DQG 6HUYRPRWRUV WR PRQLWRU DQG FRQWURO PRYHPHQW�

��� 7KH 5ROH RI WKH 3&
7KH 3& LV WKH SDUW RI WKH &RQWURO 6\VWHP WKDW GLUHFWO\ FRQWUROV WKH PDQXIDF�
WXULQJ SURFHVV� $FFRUGLQJ WR WKH SURJUDP VWRUHG LQ LWV PHPRU\� WKH 3& DF�
FHSWV GDWD IURP WKH LQSXW GHYLFHV FRQQHFWHG WR LW� DQG XVHV WKLV GDWD WR PRQL�
WRU WKH FRQWUROOHG V\VWHP� :KHQ WKH SURJUDP FDOOV IRU VRPH DFWLRQ WR WDNH
SODFH� WKH 3& VHQGV GDWD WR WKH RXWSXW GHYLFHV FRQQHFWHG WR LW WR FDXVH WKDW
DFWLRQ WR WDNH SODFH� 7KH 3& PD\ EH XVHG WR FRQWURO D VLPSOH� UHSHWLWLYH WDVN�
RU LW PD\ EH FRQQHFWHG WR RWKHU 3&V� RU WR D KRVW FRPSXWHU LQ RUGHU WR LQWH�
JUDWH WKH FRQWURO RI D FRPSOH[ SURFHVV�
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6HFWLRQ �,QWURGXFWLRQ
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����� ,QSXW 'HYLFHV
3&V FDQ UHFHLYH LQSXW IURP HLWKHU DXWRPDWHG RU PDQXDO GHYLFHV� 7KH 3&
FRXOG UHFHLYH GDWD IURP WKH XVHU YLD D SXVKEXWWRQ VZLWFK� NH\ERDUG� RU VLPL�
ODU GHYLFH� $XWRPDWHG LQSXW FRXOG FRPH IURP D YDULHW\ RI GHYLFHV� PLFUR�
VZLWFKHV� WLPHUV� HQFRGHUV� SKRWRVHQVRUV� DQG VR RQ� 6RPH GHYLFHV� OLNH WKH
/LPLW 6ZLWFK VKRZQ EHORZ� WXUQ 21 RU 2)) ZKHQ WKH HTXLSPHQW DFWXDOO\
PDNHV FRQWDFW ZLWK WKHP� 2WKHU GHYLFHV� OLNH WKH 3KRWRHOHFWULF 6ZLWFK DQG
3UR[LPLW\ 6ZLWFK VKRZQ EHORZ� XVH RWKHU PHDQV� VXFK DV OLJKW RU LQGXFWDQFH�
LQ RUGHU WR JHW LQIRUPDWLRQ DERXW WKH HTXLSPHQW EHLQJ PRQLWRUHG�

3KRWRHOHFWULF 6ZLWFK

/LPLW 6ZLWFK

3UR[LPLW\ 6ZLWFK

����� 2XWSXW 'HYLFHV
$ 3& FDQ RXWSXW WR D P\ULDG RI GHYLFHV IRU XVH LQ DXWRPDWHG FRQWURO� $OPRVW
DQ\WKLQJ WKDW \RX FDQ WKLQN RI FRXOG EH FRQWUROOHG �SHUKDSV LQGLUHFWO\� E\ D
3&� 6RPH RI WKH PRVW FRPPRQ GHYLFHV DUH PRWRUV� 6ROHQRLGV� 6HUYRPRWRUV�
6WHSSLQJ 0RWRUV� YDOYHV� VZLWFKHV� LQGLFDWRU OLJKWV� EX]]HUV� DQG DODUPV�
6RPH RI WKHVH RXWSXW GHYLFHV� VXFK DV WKH PRWRUV� 6ROHQRLGV� 6HUYRPRWRUV�
6WHSSLQJ 0RWRUV� DQG YDOYHV� DIIHFW WKH FRQWUROOHG V\VWHP GLUHFWO\� 2WKHUV�
VXFK DV WKH LQGLFDWRU OLJKWV� EX]]HUV� DQG DODUPV� SURYLGH RXWSXW WR QRWLI\ SHU�
VRQQHO�

6ROHQRLG
6HUYRPRWRU

6WHSSLQJ 0RWRU
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6HFWLRQ �,QWURGXFWLRQ

�

��� +RZ 'RHV D 3& :RUN"
3&V RSHUDWH E\ PRQLWRULQJ LQSXW VLJQDOV DQG SURYLGLQJ RXWSXW VLJQDOV� :KHQ
FKDQJHV DUH GHWHFWHG LQ WKH VLJQDOV� WKH 3& UHDFWV� WKURXJK WKH XVHU�SUR�
JUDPPHG LQWHUQDO ORJLF� WR SURGXFH RXWSXW VLJQDOV� 7KH 3& FRQWLQXDOO\ F\FOHV
WKH SURJUDP LQ LWV PHPRU\ WR DFKLHYH WKLV FRQWURO�

%ORFN 'LDJUDP RI 3&

3RZHU 6XSSO\

,QSXW 2XWSXW
&38

0HPRU\

3URJUDPPLQJ
'HYLFH

6LJQDOV
IURP
VZLWFKHV�
VHQVRUV�
HWF�

6LJQDOV
WR 6ROH�
QRLGV�
PRWRUV�
HWF�

$ SURJUDP IRU \RXU DSSOLFDWLRQV PXVW EH GHVLJQHG� DQG VWRUHG LQ WKH 3&� 7KLV
SURJUDP LV WKHQ H[HFXWHG DV SDUW RI WKH F\FOH RI LQWHUQDO RSHUDWLRQV RI WKH
3&�

6FDQQLQJ &\FOH

:KHQ D 3& RSHUDWHV� WKDW LV� ZKHQ LW H[HFXWHV LWV SURJUDP WR FRQWURO DQ H[�
WHUQDO V\VWHP� D VHULHV RI RSHUDWLRQV DUH SHUIRUPHG LQVLGH WKH 3&� 7KHVH LQ�
WHUQDO RSHUDWLRQV FDQ EH EURDGO\ FODVVLILHG LQWR WKH IROORZLQJ IRXU FDWHJRULHV�
�� &RPPRQ �RU RYHUVHHLQJ� SURFHVVHV� VXFK DV ZDWFKGRJ WLPHU RSHUDWLRQ

DQG WHVWLQJ WKH SURJUDP PHPRU\�

�� 'DWD LQSXW DQG RXWSXW�

�� ,QVWUXFWLRQ H[HFXWLRQ�

�� 3HULSKHUDO GHYLFH VHUYLFLQJ�

&\FOH 7LPH

7KH WRWDO WLPH UHTXLUHG IRU D 3& WR SHUIRUP DOO WKHVH LQWHUQDO RSHUDWLRQV LV
FDOOHG WKH F\FOH WLPH� 7KH IORZFKDUW DQG GLDJUDP RQ SDJH � LOOXVWUDWH WKHVH
LQWHUQDO RSHUDWLRQV IRU D W\SLFDO 3&�

7LPLQJ LV RQH RI WKH PRVW LPSRUWDQW IDFWRUV LQ GHVLJQLQJ D &RQWURO 6\VWHP�
)RU DFFXUDWH RSHUDWLRQV� LW LV QHFHVVDU\ WR KDYH DQVZHUV WR VXFK TXHVWLRQV
DV WKHVH�

� +RZ ORQJ GRHV LW WDNH IRU WKH 3& WR H[HFXWH DOO WKH LQVWUXFWLRQV LQ LWV PHP�
RU\"
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6HFWLRQ �,QWURGXFWLRQ

�

� +RZ ORQJ GRHV LW WDNH IRU WKH 3& WR SURGXFH D FRQWURO RXWSXW LQ UHVSRQVH WR
D JLYHQ LQSXW VLJQDO"

7KH F\FOH WLPH RI WKH 3& FDQ EH DXWRPDWLFDOO\ FDOFXODWHG DQG PRQLWRUHG� EXW
LW LV QHFHVVDU\ WR KDYH DQ XQGHUVWDQGLQJ RI WKH WLPLQJ UHODWLRQVKLSV ZLWKLQ WKH
3& IRU HIIHFWLYH 6\VWHP GHVLJQ DQG SURJUDPPLQJ�
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6HFWLRQ �,QWURGXFWLRQ

�

&KHFN 2."

,5 GDWD WR 2XWSXW 8QLWV

3RZHU DSSOLFDWLRQ

1R

<HV

&KHFNV ,�2 8QLW FRQQHFWLRQ

5HVHWV ZDWFKGRJ WLPHU

&OHDUV GDWD DUHDV DQG UH�
VHWV 6\VWHP FRXQWHUV

3URFHVVHV 5HPRWH ,�2

5HVHWV ZDWFKGRJ WLPHU

6HUYLFHV SHULSKHUDO GHYLFHV

&KHFNV KDUGZDUH DQG
SURJUDP PHPRU\

6HWV HUURU IODJ DQG
OLJKWV LQGLFDWRU

(UURU RU DODUP"

(UURU

$ODUP

3&
F\FOH
WLPH

,QLWLDO
SURF�
HVVLQJ
RQ
SRZHU
DSSOL�
FDWLRQ

3& 2SHUDWLRQ
)ORZFKDUW

+DV WKH DSSOLFDWLRQ SURJUDP
EHHQ FRPSOHWHO\ H[HFXWHG"

1R

<HV

5HVHWV ZDWFKGRJ WLPHU

'DWD IURP ,QSXW
8QLWV WR ,5 $UHD

&RPPRQ
SURFHVVHV

2XW
UHIUHVK

6HUYLF�
LQJ SH�
ULSKHUDO
GH�
YLFHV

,Q UHIUHVK

5HVHWV ZDWFKGRJ
WLPHU DQG DSSOLFDWLRQ
SURJUDP FRXQWHU

([HFXWHV WKH SURJUDP

(QG RI 3URJUDP"

1R

5HPRWH
,�2
SURF�
HVVHV

0DWKHPDWLFDO
SURFHVVHV
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�

6(&7,21 �
'HVFULSWLRQ RI $OO &RPSRQHQWV

��� &38 5DFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &38 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ([SDQVLRQ ,�2 %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ 3DFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

,QWURGXFWLRQ
7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ DERXW WKH LQGLYLGXDO 8QLWV WKDW PDNH XS WKH
&��� 3&� )LUVW WKH QDPHV RI DOO WKH SDUWV RI WKH 3& DUH JLYHQ� IROORZHG E\
DQ\ GHWDLOV WKDW DSSO\ WR WKH 8QLWV WKDW PDNH XS WKH 3&� )RU D GHVFULSWLRQ RI
KRZ WKH 8QLWV ILW WRJHWKHU WR EHFRPH D 3&� UHIHU WR ��� 6\VWHP &RQILJXUD�
WLRQV� )RU LQIRUPDWLRQ DERXW WKH PRGHO QXPEHUV RI DQ\ RI WKH SDUWV GHVFULEHG
LQ WKLV VHFWLRQ� UHIHU WR $SSHQGL[ & 6WDQGDUG 0RGHOV�

��� &38 5DFN
7KH IROORZLQJ ILJXUH VKRZV WKH QDPHV RI DOO WKH SDUWV RI WKH &38 5DFN�

7KHUH DUH VHYHQ PRGHOV RI &38 5DFNV DYDLODEOH IRU WKH &��� 3&� &KRRVH D
%DFNSODQH ZLWK �� � �� PRGHOV�� �� � �� PRGHOV�� RU � ,�2 VORWV� GHSHQGLQJ RQ
\RXU DSSOLFDWLRQ� &RQQHFW WKH &38 %DFNSODQH WR DQ ([SDQVLRQ ,�2 5DFN YLD
WKH ([SDQVLRQ ,�2 &RQQHFWRU�

%DFNSODQH

([SDQVLRQ ,�2 &RQQHFWRU
&RQQHFWV WKH &38 5DFN
WR DQ ([SDQVLRQ ,�2
5DFN� :KHQ QRW XVHG�
FRYHU ZLWK FDS�

,�2 &RQWURO 8QLW
$Q ,�2 &RQWURO 8QLW PXVW EH
PRXQWHG WR WKH 5DFN LQ RU�
GHU WR FRQQHFW WKH &38
5DFN WR DQ ([SDQVLRQ ,�2
5DFN�

,�2 8QLWV
��� �� �� �� RU � ,�2 8QLWV GH�
SHQGLQJ RQ WKH %DFNSODQH
XVHG�

&38

&38 3RZHU 6XSSO\
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

&38
7KH &38 H[HFXWHV WKH XVHU SURJUDP� 7KH PRGHO DYDLODEOH IRU WKH &��� 3&
GRHV QRW KDYH D EXLOW�LQ 3RZHU 6XSSO\ RU 0HPRU\ 3DFN� &KRRVH WKH 3RZHU
6XSSO\ DQG PHPRU\ SDFN VXLWDEOH IRU \RXU DSSOLFDWLRQ� $ SHULSKHUDO GHYLFH
FRQQHFWRU DQG D PHPRU\ SDFN FRPSDUWPHQW DUH SURYLGHG�

6<60$& &���
352*5$00$%/( &21752//(5

32:(5

581

(55

$/$50

287 ,10%

�

3HULSKHUDO GHYLFH
PRXQWLQJ VFUHZ

3HULSKHUDO GHYLFH
FRQQHFWRU FRYHU

&38 PRXQWLQJ
VFUHZ

0HPRU\ 3DFN
DQG %DWWHU\
&RPSDUWPHQW

20521

3HULSKHUDO GHYLFH
PRXQWLQJ VFUHZ

,QGLFDWRUV

3HULSKHUDO 'HYLFH
&RQQHFWRU

7KH &38 LV HTXLSSHG ZLWK RQH FRQQHFWRU IRU SHULSKHUDO GHYLFHV� $ SHULSKHUDO
GHYLFH� VXFK DV WKH &38�0RXQWLQJ 3URJUDPPLQJ &RQVROH� FDQ EH PRXQWHG
GLUHFWO\ WR WKH &38 DQG GRHV QRW UHTXLUH D FRQQHFWLQJ FDEOH� 7R PRXQW WKH
&38�0RXQWLQJ 3URJUDPPLQJ &RQVROH RU DQ\ RWKHU SHULSKHUDO GHYLFH GLUHFWO\
WR WKH &38� IROORZ WKHVH VWHSV�

�� 'HWDFK WKH FRYHU RI WKH SHULSKHUDO GHYLFH FRQQHFWRU ZLWK D VWDQGDUG
VFUHZGULYHU�

�� &RQQHFW WKH &38�0RXQWLQJ 3URJUDPPLQJ &RQVROH WR WKH SHULSKHUDO GH�
YLFH FRQQHFWRU�

�� 7R HQVXUH D SRVLWLYH FRQQHFWLRQ� VHFXUH WKH 3URJUDPPLQJ &RQVROH WR
WKH &38 E\ WLJKWHQLQJ WKH PRXQWLQJ VFUHZV ORFDWHG RQ WKH VXUIDFH RI WKH
&38�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

��� &38 3RZHU 6XSSO\
7KH &38 3RZHU 6XSSO\ LV PRXQWHG WR WKH ULJKWPRVW VORW RI WKH &38 5DFN�
7KUHH PRGHOV RI 3RZHU 6XSSOLHV DUH DYDLODEOH� ��� WR ��� 9$&� ��� WR ���
9$&� DQG �� 9'&� 7KH IROORZLQJ WDEOH VXPPDUL]HV WKH RXWSXW FDSDFLW\ RI WKH
WKUHH PRGHOV DQG WKH FXUUHQW DYDLODEOH IRU ,�2 8QLWV PRXQWHG RQ WKH &38
5DFN�

0RGHO 6XSSO\ 9ROWDJH 2XWSXW

&DSDFLW\

$YDLODEOH &XUUHQW

IRU ,�2 8QLWV

�� 9'& 2XWSXW

7HUPLQDO

�*�$��36����( ��� WR ����

��� WR ��� 9$&

� $ � 9'& � $ 3URYLGHG

�*�$��36����(
��� WR ��� 9$&

�VHOHFWDEOH� �� $ � 9'& �� $ 1RW SURYLGHG

�*�$��36����( �� 9'& � $ � 9'& � $ 1RW SURYLGHG

1RWH %H VXUH WR NHHS WKH WRWDO SRZHU FRQVXPHG E\ DOO WKH 8QLWV PRXQWHG
RQ D 5DFN ZLWKLQ WKH YDOXH VWDWHG LQ WKH WDEOH DERYH� )RU H[DPSOH� GR
QRW PRXQW ,�2 8QLWV ZLWK D WRWDO FXUUHQW FRQVXPSWLRQ RI � $ WR D 5DFN
VXSSOLHG E\ D � $ 3RZHU 6XSSO\� $V VKRZQ LQ WKH WDEOH DERYH� WKH
DYDLODEOH FXUUHQW IRU ,�2 8QLWV LV RQO\ � $� )RU GHWDLOV FRQFHUQLQJ FXU�
UHQW FRQVXPSWLRQ� UHIHU WR 6HFWLRQ � 6\VWHP &RQQHFWLRQV�

�*�$��36����(

ï

��

�

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

)XVH KROGHU
&RQWDLQV D 0)��15 IXVH
�� $� ��� 9� �����GLD� [���

32:(5 LQGLFDWRU
/LJKWV ZKHQ SRZHU LV VXSSOLHG�

7HUPLQDOV IRU
H[WHUQDO FRQQHFWLRQV

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

$& LQSXW

9ROWDJH VHOHFWRU
6KRUW� ��� WR ��� 9
2SHQ� ��� WR ��� 9

/*

*5

��� $� �� 9'& RXWSXW

67$57 LQSXW

581 RXWSXW

&RQQHFW D ��� WR ��� 9$& RU ��� WR
��� 9$& SRZHU VRXUFH�

6KRUW WKHVH WHUPLQDOV WR VHOHFW ��� WR
��� 9$&� 2SHQ WKHP WR VHOHFW ��� WR
��� 9$&�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH RI

OHVV WKDQ ��� W WR LPSURYH QRLVH LP�
PXQLW\ RU SUHYHQW HOHFWULF VKRFN�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ���W WR SUHYHQW HOHFWULF
VKRFN�

8VH WKHVH WHUPLQDOV WR VXSSO\ SRZHU
WR '& ,QSXW 8QLWV� 8VH D VHSDUDWH
3RZHU 6XSSO\ LI WKH ,�2 8QLW UHTXLUHV
PRUH WKDQ ��� $� ,I D FXUUHQW KLJKHU
WKDQ ��� $ LV RXWSXW� WKH 3& VWRSV�

7KHVH WHUPLQDOV DUH VKRUW�FLUFXLWHG DV
D IDFWRU\�VHW FRQGLWLRQ� 5HPRYH WKH
VKRUW�FLUFXLW EUDFNHW WR VWDUW RU VWRS
WKH 3& ZLWK DQ H[WHUQDO VLJQDO� 1RU�
PDOO\� OHDYH WKHP VKRUW�FLUFXLWHG�

7KHVH WHUPLQDOV DUH WXUQHG 21 GXU�
LQJ 581 RSHUDWLRQ�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

�*�$��36����(

�

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

)XVH KROGHU
&RQWDLQV D 0)��15 IXVH
�� $� ��� 9� �����GLD� [���

32:(5 LQGLFDWRU
/LJKWV ZKHQ SRZHU LV VXSSOLHG�

7HUPLQDOV IRU
H[WHUQDO FRQQHFWLRQV

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

$& LQSXW

9ROWDJH VHOHFWRU
6KRUW� ��� WR ��� 9
2SHQ� ��� WR ��� 9

/*

*5

67$57 LQSXW

581 RXWSXW

&RQQHFW D ��� WR ��� 9$& RU ���
WR ��� 9$& SRZHU VRXUFH�

6KRUW WKHVH WHUPLQDOV WR VHOHFW ���
WR ��� 9$&� 2SHQ WKHP WR VHOHFW
��� WR ��� 9$&�

*URXQG WKLV WHUPLQDO DW D UHVLV�

WDQFH RI OHVV WKDQ ��� W WR LP�
SURYH QRLVH LPPXQLW\ RU SUHYHQW
HOHFWULF VKRFN�

*URXQG WKLV WHUPLQDO DW D UHVLV�

WDQFH RI OHVV WKDQ ��� W WR SUH�
YHQW HOHFWULF VKRFN�

�� 9'& RXWSXW WHUPLQDOV DUH QRW
SURYLGHG�

7KHVH WHUPLQDOV DUH VKRUW�FLUFXLWHG
DV D IDFWRU\�VHW FRQGLWLRQ� 5HPRYH
WKH VKRUW�FLUFXLW EUDFNHW WR VWDUW RU
VWRS WKH 3& ZLWK DQ H[WHUQDO VLJQDO�
1RUPDOO\� OHDYH WKHP VKRUW�
FLUFXLWHG�

7KHVH WHUPLQDOV DUH WXUQHG 21
GXULQJ 581 RSHUDWLRQ�

�*�$��36����(

�

�

�

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

)XVH KROGHU
&RQWDLQV D 0)��15 IXVH
�� $� ��� 9� �����GLD� [���

32:(5 LQGLFDWRU
/LJKWV ZKHQ SRZHU LV VXSSOLHG�

7HUPLQDOV IRU
H[WHUQDO FRQQHFWLRQV

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

�� 9'& LQSXW

/*

*5

67$57 LQSXW

581 RXWSXW

&RQQHFW D �� 9'& SRZHU VRXUFH
���� $ PLQ��

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ���W WR LPSURYH QRLVH
LPPXQLW\ RU SUHYHQW HOHFWULF VKRFN�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ��� W WR SUHYHQW HOHF�
WULF VKRFN�

�� 9'& RXWSXW WHUPLQDOV DUH QRW
SURYLGHG�

7KHVH WHUPLQDOV DUH VKRUW�FLUFXLWHG
DV D IDFWRU\�VHW FRQGLWLRQ� 5HPRYH
WKH VKRUW�FLUFXLW EUDFNHW WR VWDUW RU
VWRS WKH 3& ZLWK DQ H[WHUQDO VLJQDO�
1RUPDOO\� OHDYH WKHP VKRUW�
FLUFXLWHG�

7KHVH WHUPLQDOV DUH WXUQHG 21 GXU�
LQJ 581 RSHUDWLRQ�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

��� ([SDQVLRQ ,�2 %DFNSODQH
7KH ([SDQVLRQ ,�2 %DFNSODQH VKRZQ LQ WKH IROORZLQJ GLDJUDP� FDQ EH XVHG
WR H[SDQG WKH &��� 3&� $Q ([SDQVLRQ ,�2 5DFN LV MXVW OLNH D &38 5DFN� H[�
FHSW D &38 LV QRW PRXQWHG� +RZHYHU� D 3RZHU 6XSSO\ LV QHHGHG IRU HDFK
([SDQVLRQ ,�2 5DFN� 7KHUH DUH WKUHH PRGHOV RI ([SDQVLRQ ,�2 %DFNSODQH
DYDLODEOH�

([SDQVLRQ ,�2 %DFNSODQH

,�2 ,QWHUIDFH 8QLW
$Q ,�2 ,QWHUIDFH 8QLW PXVW EH PRXQWHG WR DQ ([�
SDQVLRQ ,�2 5DFN LQ RUGHU WR FRQQHFW WKH ([SDQ�
VLRQ ,�2 5DFN WR DQRWKHU ([SDQVLRQ ,�2 5DFN�

,�2 8QLWV
([SDQVLRQ ,�2 3RZHU 6XSSO\

��� ,�2 3RZHU 6XSSO\
-XVW DV D 3RZHU 6XSSO\ PXVW EH PRXQWHG WR WKH &38 5DFN� D 3RZHU 6XSSO\
PXVW DOVR EH PRXQWHG WR HDFK ([SDQVLRQ ,�2 %DFNSODQH� 7KHUH DUH WZR
3RZHU 6XSSOLHV DYDLODEOH� ��� WR ������� WR ��� 9$& DQG �� 9'&� ERWK RI
ZKLFK DUH H[SODLQHG EHORZ� )RU GHWDLOV� UHIHU WR $SSHQGL[ % 6SHFLILFDWLRQV�

0RGHO 6XSSO\ 9ROWDJH 2XWSXW

&DSDFLW\

$YDLODEOH

&XUUHQW IRU ,�2

8QLWV

��� 9'&

2XWSXW

7HUPLQDO

�*�$��36����( ��� WR �������

WR ��� 9$&

�VHOHFWDEOH�

�$ � 9'& ��� $ 3URYLGHG

�*�$��36����( �� 9'& � $ � 9'& ��� $ 1RW SURYLGHG

1RWH %H VXUH WR NHHS WKH WRWDO SRZHU FRQVXPHG E\ DOO WKH 8QLWV PRXQWHG
RQ D 5DFN ZLWKLQ WKH YDOXH VWDWHG LQ WKH WDEOH DERYH� )RU H[DPSOH� GR
QRW PRXQW ,�2 8QLWV ZLWK D WRWDO FXUUHQW FRQVXPSWLRQ RI �$ WR D 5DFN
VXSSOLHG E\ D � $ 3RZHU 6XSSO\� $V VKRZQ LQ WKH WDEOH DERYH� WKH
DYDLODEOH FXUUHQW IRU ,�2 8QLWV LV RQO\ ��� $� )RU GHWDLOV FRQFHUQLQJ
FXUUHQW FRQVXPSWLRQ� UHIHU WR 6HFWLRQ � 6\VWHP &RQQHFWLRQV�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

�*�$��36����(

&RQQHFW D ��� WR ��� 9$& RU ��� WR
��� 9$& SRZHU VRXUFH

6KRUW WKHVH WHUPLQDOV WR VHOHFW ��� WR
��� 9$&� 2SHQ WKHP WR VHOHFW ��� WR
��� 9$&�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ��� W WR LPSURYH QRLVH
LPPXQLW\ RU SUHYHQW HOHFWULF VKRFN�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ��� W WR SUHYHQW HOHFWULF
VKRFN�

8VH WKHVH WHUPLQDOV WR VXSSO\ SRZHU
WR '& ,QSXW 8QLWV� 8VH D VHSDUDWH
3RZHU 6XSSO\ LI WKH ,�2 8QLW RSHUDWH
RQ PRUH WKDQ ��� $� ,I D FXUUHQW KLJKHU
WKDQ ��� $ LV RXWSXW� WKH 3& VWRSV�

7KHVH WHUPLQDOV DUH XVHG WR VXSSO\
H[WHUQDO '& ,QSXW 8QLWV� ,I WKH 8QLW UH�
TXLUHV PRUH WKDQ ��� $ D VHSDUDWH
VXSSO\ PXVW EH XVHG� 7KH 3& VKXWV RII
DXWRPDWLFDOO\ LI D FXUUHQW RI PRUH WKDQ
��� $ LV GUDZQ IURP WKH VXSSO\�

�

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

)XVH KROGHU
&RQWDLQV D 0)��15 IXVH
�� $� ��� 9� �����GLD� [���

32:(5 LQGLFDWRU
/LJKWV ZKHQ SRZHU LV VXSSOLHG�

7HUPLQDOV IRU
H[WHUQDO FRQQHFWLRQV

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

$& LQSXW

9ROWDJH VHOHFWRU
6KRUW� ��� WR ��� 9
2SHQ� ��� WR ��� 9

/*

*5
�

�

��� $� �� 9'& RXWSXW

�*�$��36����(

�

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

)XVH KROGHU
&RQWDLQV D 0)��15 IXVH
�� $� ��� 9� �����GLD� [���

32:(5 LQGLFDWRU
/LJKWV ZKHQ SRZHU LV VXSSOLHG�

7HUPLQDOV IRU
H[WHUQDO FRQQHFWLRQV

0RXQWLQJ VFUHZ
'R QRW ORRVHQ WKLV VFUHZ�

/*

*5

�

�

�� 9'& LQSXW &RQQHFW D ���9'& SRZHU VRXUFH ����
$ PLQ��

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ��� W WR LPSURYH QRLVH
LPPXQLW\ RU SUHYHQW HOHFWULF VKRFN�

*URXQG WKLV WHUPLQDO DW D UHVLVWDQFH

RI OHVV WKDQ ��� W WR SUHYHQW HOHFWULF
VKRFN�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

��� ,�2 &RQWURO 8QLW
$Q ,�2 &RQWURO 8QLW PXVW EH PRXQWHG WR WKH &38 5DFN LQ RUGHU WR FRQQHFW
WKH &38 5DFN WR DQ ([SDQVLRQ ,�2 5DFN� $Q ,�2 &RQWURO 8QLW FDQ EH
PRXQWHG HYHQ LI QR ([SDQVLRQ ,�2 5DFN LV XVHG�

��� ,�2 ,QWHUIDFH 8QLW
$Q ,�2 ,QWHUIDFH 8QLW LV QHHGHG RQ HDFK ([SDQVLRQ ,�2 5DFN� LQ RUGHU WR H[�
SDQG WKH 3&� ,I WKHUH LV QRW DQ ,�2 ,QWHUIDFH 8QLW RQ HDFK ([SDQVLRQ ,�2
5DFN� GDWD FRPPXQLFDWLRQ FDQQRW WDNH SODFH� 7KH ,�2 ,QWHUIDFH 8QLW LV
PRXQWHG WR WKH OHIWPRVW ,�2 SRVLWLRQ RQ WKH ([SDQVLRQ ,�2 %DFNSODQH�

��� ,�2 8QLWV
,�2 8QLWV FRPH LQ � VKDSHV� $�VKDSH� %�VKDSH� &�VKDSH� '�VKDSH� DQG (�
VKDSH� 5HIHU WR $SSHQGL[ % 6SHFLILFDWLRQV IRU WKH GLPHQVLRQV RI HDFK 8QLW�

$�VKDSH

0RXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP
1DPHSODWH
)XVH EORZRXW DODUP LQGLFDWRU
3URYLGHG RQ 2'����2$����
2'����2$���

,�2 LQGLFDWRUV
,QGLFDWH 21�2)) VWDWXV SRLQWV

7HUPLQDO EORFN PRXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP

���WHUPLQDO WHUPLQDO EORFN
5HPRYDEOH
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

%�VKDSH
0RXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP

1DPHSODWH
,�2 LQGLFDWRUV
,QGLFDWH 21�2)) VWDWXV RI ,�2
VLJQDO
7HUPLQDO EORFN PRXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP

���WHUPLQDO WHUPLQDO EORFN
5HPRYDEOH

&�VKDSH

0RXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP
1DPHSODWH

,�2 LQGLFDWRUV
,QGLFDWH 21�2)) VWDWXV RI SRLQWV

7HUPLQDO EORFN PRXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP

���WHUPLQDO WHUPLQDO EORFN
5HPRYDEOH
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

'�VKDSH
0RXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP
1DPHSODWH

,�2 LQGLFDWRUV
,QGLFDWH 21�2)) VWDWXV RI SRLQWV

7ZR ���WHUPLQDO WHUPLQDO
EORFN FRQQHFWRUV
5HPRYDEOH

(�VKDSH

0RXQWLQJ VFUHZ
3URYLGHG DW WRS DQG ERWWRP
1DPHSODWH

,�2 LQGLFDWRUV
,QGLFDWH 21�2)) VWDWXV RI SRLQWV

7ZR ���WHUPLQDO WHUPLQDO EORFN SOXJV

��WHUPLQDO WHUPLQDO EORFN
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

��� 0HPRU\ 3DFNV
7KH 0HPRU\ 3DFN ILWV LQWR WKH VORW ORFDWHG RQ WKH OHIW VLGH RI WKH &38� %H�
FDXVH WKH 0HPRU\ 3DFN LV QRW SURYLGHG ZLWK WKH 3& XSRQ GHOLYHU\� D 0HPRU\
3DFN PXVW EH VHOHFWHG DQG LQVWDOOHG LQ WKH &38� 7KHUH DUH WZR 0HPRU\
3DFNV DYDLODEOH� HLWKHU 5$0 RU 520� WKDW FDQ EH XVHG LQ WKH &���+ 3&�

5$0 3DFN
'DWD FDQ EH UDQGRPO\ ZULWWHQ WR DQG UHDG IURP WKH 5$0 3DFN� PDNLQJ LW SRV�
VLEOH WR HQWHU \RXU RZQ SURJUDP LQWR WKH &38� +RZHYHU� EHFDXVH WKLV LV QRW D
IL[HG SURJUDP� WKH PHPRU\ RI WKH 5$0 3DFN LV HUDVHG ZKHQ SRZHU LV QRW
VXSSOLHG WR WKH &38 RU ZKHQ WKH 5$0 3DFN LV UHPRYHG IURP WKH &38�

&DXWLRQ 'R QRW UHPRYH WKH EDWWHU\ LQ WKH &38 ZKHQ WKH 5$0 3DFN KDV EHHQ UHPRYHG
IURP WKH &38�

5$0 3DFN

&+,3 � &+,3 � &+,3 ��� ���

7ZR PRGHOV RI 5$0 3DFNV DUH DYDLODEOH� ZKLFK YDU\ LQ PHPRU\ FDSDFLW\�
��.� DQG ��. ZRUGV� 5HIHU WR $SSHQGL[ & 6WDQGDUG 0RGHOV IRU PRGHO QXP�
EHUV�

8VLQJ D 3URJUDPPLQJ &RQVROH� H[HFXWH )81 ���� DQG D VHDUFK RSHUDWLRQ WR
FKHFN WKH DPRXQW RI PHPRU\ DYDLODEOH�
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6HFWLRQ �'HVFULSWLRQ RI $OO &RPSRQHQWV

��

520 3DFN
'DWD FRQWDLQHG LQ WKH 520 3DFN LV VWRUHG RQ (3520 FKLSV DQG FDQQRW EH
DOWHUHG RU HUDVHG GXULQJ WKH &38·V RSHUDWLRQ� :ULWH WKH XVHU·V SURJUDP WR WKH
(3520 FKLSV DQG PRXQW WKH FKLSV �� PD[�� RQ WKH 520 FKLS� 7KH HQWLUH
SDFN LV LQVWDOOHG LQ WKH &38� 2QFH WKH GDWD LV ZULWWHQ WR WKH FKLS WKH GDWD ZLOO
QRW EH ORVW ZKHQ WKH SRZHU WR WKH 3& LV 2))�

5$0 3DFN

&+,3 � &+,3 � &+,3 ��� ���
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6(&7,21 �
$VVHPEO\

��� 0RXQWLQJ WKH 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ 3DFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �$VVHPEO\

��

,QWURGXFWLRQ
:KHQ ZH VSHDN RI D 3&� ZH XVXDOO\ WKLQN RI LW DV D VLQJOH REMHFW� %XW DFWXDOO\
HYHQ WKH VLPSOHVW 3&V DUH XVXDOO\ FRPSRVHG RI VHYHUDO GLIIHUHQW GHYLFHV� ,Q
IDFW D VLQJOH 3& FDQ EH SK\VLFDOO\ VSUHDG WKURXJKRXW D EXLOGLQJ� EXW ZH VWLOO
FDOO LW RQH 3&�

,Q WKLV VHFWLRQ� ZH ZLOO VWDUW ZLWK D %DFNSODQH DQG XVH DOO WKH 8QLWV GLVFXVVHG
LQ 6HFWLRQ � 'HVFULSWLRQ RI $OO &RPSRQHQWV WR EXLOG D 3&�

��� 0RXQWLQJ WKH 8QLWV
7KHUH LV QR VLQJOH 8QLW WKDW FDQ EH VDLG WR FRQVWLWXWH D 5DFN 3&� 7R EXLOG D
5DFN 3&� ZH VWDUW ZLWK D %DFNSODQH� 7KH %DFNSODQH IRU WKH &��� LV VKRZQ
EHORZ�

&��� %DFNSODQH

7KH %DFNSODQH LV D VLPSOH GHYLFH KDYLQJ WZR IXQFWLRQV� 7KH ILUVW LV WR SURYLGH
SK\VLFDO VXSSRUW IRU WKH 8QLWV WR EH PRXQWHG WR LW� 7KH VHFRQG LV WR SURYLGH
WKH FRQQHFWRUV DQG HOHFWULFDO SDWKZD\V QHFHVVDU\ IRU FRQQHFWLQJ WKH 8QLWV
PRXQWHG WR LW�

7KH ILUVW GHYLFH ZH ZLOO DGG WR WKH %DFNSODQH LV D 3RZHU 6XSSO\� 7KH 3RZHU
6XSSO\ ILWV LQWR WKH ULJKWPRVW SRVLWLRQ RQ WKH %DFNSODQH DQG SURYLGHV HOHFWULF�
LW\ DW WKH YROWDJHV UHTXLUHG E\ WKH RWKHU 8QLWV RI WKH 3&� ,W FDQ DOVR EH XVHG
WR SRZHU GHYLFHV RWKHU WKDQ WKH 3& LI QHFHVVDU\�

3RZHU 6XSSO\

7KH FRUH RI WKH 3& LV WKH &38� 7KH &38 FRQWDLQV WKH SURJUDP FRQVLVWLQJ RI
WKH VHULHV RI VWHSV QHFHVVDU\ IRU WKH FRQWURO WDVN� 7KH &38 ILWV LQWR WKH SRVL�
WLRQ GLUHFWO\ WR WKH OHIW RI WKH 3RZHU 6XSSO\�

&38
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6HFWLRQ �$VVHPEO\

��

8QOLNH WKH &38 RI WKH 3DFNDJH�W\SH 3&� WKH &38 RI WKH 5DFN 3& KDV QR ,�2
SRLQWV EXLOW LQ� 6R� LQ RUGHU WR FRPSOHWH WKLV NLQG RI 3& ZH QHHG WR PRXQW RQH
RU PRUH ,�2 8QLWV WR WKH %DFNSODQH� 0RXQW WKH ,�2 8QLWV WR WKH %DFNSODQH E\
SUHVVLQJ WKH ,�2 8QLW ILUPO\ LQWR SRVLWLRQ� PDNLQJ VXUH WKH FRQQHFWRUV DUH
SURSHUO\ PDWHG� 6HFXUH WKH 8QLW E\ WLJKWHQLQJ WKH PRXQWLQJ VFUHZV ORFDWHG
RQ WKH WRS DQG ERWWRP RI WKH 8QLW�

0RXQWLQJ VFUHZV
3URYLGHG DW WKH WRS DQG
ERWWRP RI WKH 8QLW

&RQQHFWRU
0DNH VXUH WKH FRQQHFWRUV
DUH SURSHUO\ PDWHG�

7KH ILJXUH EHORZ VKRZV RQH ,�2 8QLW PRXQWHG GLUHFWO\ WR WKH OHIW VORW RI WKH
&38 5DFN�

,�2 8QLW

,�2 8QLWV DUH ZKHUH WKH FRQWURO FRQQHFWLRQV DUH PDGH IURP WKH 3& WR DOO WKH
YDULRXV LQSXW GHYLFHV DQG RXWSXW GHYLFHV� $V \RX FDQ VHH IURP WKH ILJXUH�
WKHUH LV VWLOO VRPH VSDFH DYDLODEOH RQ WKH ULJKW VLGH RI WKH %DFNSODQH� 7KLV
VSDFH LV IRU DQ\ DGGLWLRQDO ,�2 8QLWV WKDW PD\ EH UHTXLUHG�

7KH ILJXUH DERYH VKRZV D WRWDO RI HLJKW ,�2 8QLWV PRXQWHG WR WKH %DFNSODQH�
%DFNSODQHV DUH DYDLODEOH LQ GLIIHUHQW OHQJWKV� DQG FDQ KROG D GLIIHUHQW QXPEHU
RI ,�2 8QLWV DFFRUGLQJO\� 2I FRXUVH� QRW DOO ,�2 8QLWV ORRN H[DFWO\ DOLNH� EXW WKH
RQHV LQ WKH ILJXUH VKRZ WKHLU W\SLFDO DSSHDUDQFH� 7KLV FRQILJXUDWLRQ RI %DFN�
SODQH� 3RZHU 6XSSO\� &38� DQG ,�2 8QLWV LV FDOOHG D &38 5DFN� 7KLV WHUP
UHIHUV WR WKH %DFNSODQH DQG DOO WKH 8QLWV PRXQWHG WR LW� +RZHYHU� LI ZH ZDQW
WR LQFOXGH PRUH WKDQ HLJKW ,�2 8QLWV LQ RXU FRQILJXUDWLRQ ZH FDQ DGG DQ DGGL�
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6HFWLRQ �$VVHPEO\

��

WLRQDO %DFNSODQH� )LUVW� WKRXJK� ZH KDYH WR PRXQW DQ ,�2 &RQWURO 8QLW WR WKH
OHIWPRVW VORW RI WKH &38 5DFN�

,�2 &RQWURO 8QLW

1RZ ZH FDQ XVH D FDEOH WR FRQQHFW WKH &38 5DFN WR DQRWKHU %DFNSODQH�
7KLV %DFNSODQH KDV D 3RZHU 6XSSO\ DQG ,�2 8QLWV PRXQWHG WR LW� EXW LW KDV QR
&38 RI LWV RZQ� 7KH DGGLWLRQDO %DFNSODQH PXVW DOVR KDYH DQ ,�2 ,QWHUIDFH
8QLW PRXQWHG WR LWV OHIWPRVW SRVLWLRQ� 7KLV FRQILJXUDWLRQ RI DGGLWLRQDO %DFN�
SODQH� 3RZHU 6XSSO\� ,�2 8QLWV� DQG ,�2 ,QWHUIDFH 8QLW LV FDOOHG DQ ([SDQVLRQ
,�2 5DFN�

,�2 ,QWHUIDFH 8QLW

&38 5DFN

([SDQVLRQ ,�2 5DFN

7KH &38 5DFN DQG ([SDQVLRQ ,�2 5DFN VKRZQ DERYH DUH FRQQHFWHG E\ D
FDEOH� 5HPHPEHU WKDW WKLV ZKROH FRQILJXUDWLRQ LV VWLOO UHIHUUHG WR DV RQH 3&�
,W LV SRVVLEOH WR NHHS DGGLQJ ([SDQVLRQ ,�2 5DFNV LQ WKLV ZD\ XQWLO WKH PD[L�
PXP QXPEHU RI ,�2 SRLQWV IRU WKH V\VWHP LV UHDFKHG� (DFK ([SDQVLRQ ,�2
5DFN QHHGV DQ ,�2 ,QWHUIDFH 8QLW�
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6HFWLRQ �$VVHPEO\

��

��� 0HPRU\ 3DFNV
7KH &38 KDV D UHPRYDEOH 0HPRU\ 3DFN WKDW VWRUHV WKH XVHU SURJUDP� 7ZR
0HPRU\ 3DFNV DUH DYDLODEOH� LQ HLWKHU 5$0 RU 520� <RX FDQ ZULWH \RXU RZQ
SURJUDP LQWR WKH 5$0 3DFN RU \RX FDQ FRS\ D SURJUDP WKDW KDV DOUHDG\
EHHQ ZULWWHQ WR DQ (3520 FKLS DQG PRXQW LW LQ WKH 520 3DFN� 7KH (3520
&KLS PXVW EH PRXQWHG WR WKH 3520 :ULWHU LQ RUGHU IRU WKH SURJUDP WR EH
ZULWWHQ WR LW� 7KHQ WKH (3520 &KLS PXVW EH PRXQWHG WR WKH 520 3DFN�

0RXQWLQJ WKH (3520
&KLS WR WKH 520 3DFN

'HSHQGLQJ RQ WKH DPRXQW RI PHPRU\ UHTXLUHG IRU \RXU DSSOLFDWLRQ� XVH �� ��
RU � FKLSV� 5HIHU WR $SSHQGL[ % 6SHFLILFDWLRQV IRU VSHFLILFDWLRQV RI WKH
(3520 FKLSV�

8VLQJ WKH GLDJUDP DQG WKH WDEOH EHORZ DV D UHIHUHQFH� PRXQW WKH (3520
FKLSV WR WKH FRUUHFW ,& VRFNHWV�

5$0 3DFN

&+,3 � &+,3 � &+,3 ��� ���

7KH WDEOH EHORZ VXPPDUL]HV WKH SURJUDPPLQJ FDSDFLW\�

0HPRU\ VL]H -XPSHU VHWWLQJ ,& 6RFNHW\ S J

&+,3 � &+,3 � &+,3 �

�. E\WHV ��� ���� ï ï

��. E\WHV
��

���

���� ���� ï

��. E\WHV
��

���� ���� ����

��. E\WHV
���

����� ï ï

��. E\WHV ��

���

����� ï ����

+RZ WR ,QVWDOO WKH
0HPRU\ 3DFN

7DNH WKH IROORZLQJ VWHSV WR LQVWDOO WKH 0HPRU\ 3DFN LQ WKH &38�

�� 7XUQ WKH SRZHU WR WKH 3& 2))�

&DXWLRQ 'R QRW DWWHPSW WR LQVWDOO WKH 0HPRU\ 3DFN LQ WKH &38 ZKLOH WKH SRZHU WR WKH 3&
LV 21� 'RLQJ VR PD\ FDXVH GDWD WR EH ORVW� RU PD\ GDPDJH WKH &38 RU 0HPRU\
3DFN�
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6HFWLRQ �$VVHPEO\

��

�� 8VLQJ D VWDQGDUG VFUHZGULYHU� UHPRYH WKH 0HPRU\ 3DFN FRPSDUWPHQW
FRYHU ORFDWHG RQ WKH IURQW SDQHO RI WKH &38� 3XVK LQ WKH ODWFK RQ WKH
FRYHU DQG VOLGH WKH FRYHU XSZDUG�

8VH D VWDQGDUG VFUHZGULYHU WR UHPRYH WKH 0HPRU\
3DFN FRPSDUWPHQW FRYHU�

6<60$& &���
352*5$00$%/( &21752//(5

32:(5

581

(55

$/$50

287 ,10%

�

20521

�� ,QVHUW WKH 0HPRU\ 3DFN �FRPSRQHQW VLGH IDFLQJ OHIW� LQWR WKH 0HPRU\
FRPSDUWPHQW� :KHQ WKH 8QLW LV DOPRVW FRPSOHWHO\ LQVHUWHG LQWR WKH &38�
WKHUH PD\ EH D VOLJKW UHVLVWDQFH DV WKH 0HPRU\ 3DFN FRQQHFWRU PDWHV
ZLWK WKH FRQQHFWRU LQVLGH WKH &38� &RQWLQXH SXVKLQJ RQ WKH 0HPRU\
3DFN XQWLO LW LV LQVHUWHG FRPSOHWHO\ LQWR WKH &38�

0HPRU\ 3DFN
�520 RU 5$0 3DFN�

0HPRU\ 8QLW JXLGH

�� 5HDWWDFK WKH PHPRU\ FRPSDUWPHQW FRYHU�

+RZ WR 5HPRYH WKH
0HPRU\ 3DFN

)ROORZ WKH VWHSV EHORZ WR UHPRYH WKH 0HPRU\ 3DFN IURP WKH &38�

�� 7XUQ WKH SRZHU WR WKH 3& 2))�

�� 8VLQJ D VWDQGDUG VFUHZGULYHU� UHPRYH WKH 0HPRU\ 3DFN FRPSDUWPHQW
FRYHU ORFDWHG RQ WKH IURQW SDQHO RI WKH &38� 3XVK LQ WKH ODWFK RQ WKH
FRYHU DQG VOLGH WKH FRYHU XSZDUG�

�� 3XOO WKH 0HPRU\ 3DFN XS DQG RXW�
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6HFWLRQ �$VVHPEO\

��

1RWH 0HPRU\ LQ WKH 5$0 3DFN LV HUDVHG ZKHQ WKH 0HPRU\ 3DFN LV
UHPRYHG IURP WKH &38 DQG ZKHQ WKH &38 8QLW LV UHPRYHG IURP
WKH 5DFN�

��� 6\VWHP &RQILJXUDWLRQV
7KH IROORZLQJ ILJXUH VKRZV DQ DVVHPEOHG &��� &38 5DFN DQG RQH ([SDQ�
VLRQ ,�2 5DFN� :KHQ WKUHH ([SDQVLRQ ,�2 5DFNV DUH FRQQHFWHG WR D &38
5DFN� D PD[LPXP RI ��� ,�2 SRLQWV DUH DYDLODEOH� �,QFOXGH WKH 5HPRWH ,�2
8QLWV�

,�2 &RQWURO 8QLW

,�2 ,QWHUIDFH 8QLW

&38

&38
3RZHU 6XSSO\

&38 5DFN

3URJUDPPLQJ
&RQVROH

([SDQVLRQ ,�2
3RZHU 6XSSO\

&RQQHFWLQJ &DEOH

:KHUH ,�2 8QLWV &DQ %H
0RXQWHG

7KH WDEOH EHORZ VXPPDUL]HV WKH 8QLWV WKDW FDQ EH XVHG LQ WKH V\VWHPV GH�
VFULEHG LQ WKLV PDQXDO�

6SHFLDO ,�2 8QLWV 7KH QXPEHU RI 6SHFLDO ,�2 8QLWV WKDW FDQ EH XVHG GHSHQGV
XSRQ WKH QXPEHU RI SRLQWV DYDLODEOH DQG WKH QXPEHU RI

SRLQWV WKH 6SHFLDO ,�2 8QLW UHTXLUHV�

+RVW /LQN 8QLWV 8S WR RQH +RVW /LQN 8QLWV FDQ EH PRXQWHG� 2QO\ RQH
5DFN�0RXQWLQJ +RVW /LQN 8QLW FDQ EH PRXQWHG WR WKH &38
5DFN� $ &38�0RXQWLQJ +RVW /LQN 8QLW FDQ DOVR EH PRXQWHG
GLUHFWO\ WR WKH &38� +RVW /LQN 8QLWV FDQQRW EH PRXQWHG WR
([SDQVLRQ ,�2 5DFNV�

+RZHYHU� WKHVH 8QLWV FDQQRW EH PRXQWHG ZKHQ WKH
6<60$& 1HW /LQN 8QLW LV PRXQWHG�

,�2 8QLWV 6WDQGDUG ,�2 8QLWV DUH DYDLODEOH ZLWK ��� ��� RU �� SRLQWV�
5HIHU WR 6HFWLRQ � 'HVFULSWLRQ RI $OO &RPSRQHQWV IRU GHWDLOV�

0HPRU\ 3DFNV 5$0 RU 520 3DFNV DUH DYDLODEOH� 7KH 520 3DFN UHTXLUHV
D VHSDUDWHO\ DYDLODEOH (3520 FKLS�

5HPRWH ,�2 0DVWHU
8QLW

8S WR IRXU 5HPRWH ,�2 0DVWHU 8QLWV FDQ EH PRXQWHG WR ERWK
WKH ,�2 5DFN DQG WKH ([SDQVLRQ ,�2 5DFNV� :KHQ WKH
5HPRWH ,�2 8QLW LV PRXQWHG WR D 5DFN� D 5DFN QXPEHU PXVW
EH VHW VR WKDW WKH &38 FDQ LGHQWLI\ WKH 5HPRWH ,�2 8QLW�
0RXQW WKH 5HPRWH ,�2 6ODYH 8QLW WR WKH OHIWPRVW SRVLWLRQ
�WKH ,�2 ,QWHUIDFH 8QLW SRVLWLRQ� RQ WKH 6ODYH 5DFN� )RU
GHWDLOV� UHIHU WR WKH &��� 2SHUDWLRQ 0DQXDO�
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��

7KH IROORZLQJ WDEOH VXPPDUL]HV VSHFLILF 8QLWV WKDW FDQ DQG FDQQRW EH
PRXQWHG LQ WKH &38 DQG ([SDQVLRQ 5DFNV DQG WKH QXPEHU WKDW FDQ EH XVHG
LQ HDFK 3&� )RU PRUH LQIRUPDWLRQ DERXW WKH 8QLWV� UHIHU WR WKH &��� 2SHUD�
WLRQ 0DQXDO�

8QLW &38 5DFN ([SDQVLRQ 5DFN

���� ���� ���SRLQW ,�2 <(6 <(6

6SHFLDO ,�2 <(6 <(6

,�2 /LQN <(6 <(6

3& /LQN <(6 �� PD[�� 12

+RVW /LQN <(6 �� PD[��
 12

6<60$& 1HW /LQN <(6 �� PD[�� 12

5HPRWH ,�2 0DVWHU <(6 <(6

5HPRWH ,�2 6ODYH 12 <(6


2QH 5DFN�PRXQWLQJ +RVW /LQN 8QLW FDQ EH PRXQWHG WR WKH &38 5DFN DQG RQH &38�PRXQWLQJ +RVW /LQN 8QLW FDQ EH PRXQWHG GLUHFWO\ WR
WKH &38 8QLW�

1RWHV �� 7KH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3,' 8QLW HDFK UHTXLUH WZR ,�2
VORWV RQ WKH &38 5DFN DQG WKH ([SDQVLRQ ,�2 5DFNV

�� 7KH IROORZLQJ 8QLWV FDQ RQO\ EH PRXQWHG WR RQH RI WKH WKUHH RU
ILYH ULJKWPRVW VORWV RQ WKH &38 %DFNSODQH� GHSHQGLQJ RQ ZKLFK
%DFNSODQH LV XVHG�
3& /LQN
+RVW /LQN
6<60$& 1HW /LQN

�� :KHQ WZR RU PRUH 3&V DUH OLQNHG E\ WKH 3& /LQN 8QLW� D PD[L�
PXP RI �� 3& /LQN 8QLWV FDQ EH XVHG �OLQNLQJ �� 3&V�� LQ DQ\
QXPEHU RI VXEV\VWHPV�

�� 6<60$& 1HW /LQN DQG +RVW /LQN FDQQRW EH PRXQWHG VLPXOWDQH�
RXVO\�
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6(&7,21 �
6\VWHP &RQQHFWLRQV

��� &XUUHQW &RQVXPSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

,QWURGXFWLRQ
,Q WKH SUHFHGLQJ VHFWLRQV ZH KDYH FRYHUHG DOO WKH SDUWV RI D 3& DQG KRZ WKH\
VKRXOG EH DVVHPEOHG� 7KLV VHFWLRQ SURYLGHV GHWDLOHG LQIRUPDWLRQ RQ 3& FRQQHF�
WLRQV�

��� &XUUHQW &RQVXPSWLRQ
7KH 3RZHU 6XSSOLHV DUH OLPLWHG LQ WKH WRWDO FXUUHQW WKH\ FDQ VXSSO\ WR ,�2 8QLWV�
7KH IROORZLQJ WDEOH VKRZV WKH PD[LPXP FXUUHQWV DOORZHG�

3RZHU 6XSSOLHV
8QLW 0RGHO 2XWSXW &DSDFLW\ &XUUHQW $YDLODEOH

IRU ,�2 8QLWV

&38 3RZHU 6XSSO\ �*�$��36����( � $ � 9'& � $SS \

�*�$��36����( � $ � 9'&

�*�$��36����( �� $ � 9'& �� $

,�2 3RZHU 6XSSO\ �*�$��36����( � $ � 9'& ��� $� SS \

�*�$��36����(

1RWH 'R QRW H[FHHG WKH PD[LPXP FXUUHQW UDWLQJV IRU HDFK RI WKH YROWDJHV
VXSSOLHG E\ DQ\ VLQJOH 8QLW OLVWHG DERYH� ,Q DGGLWLRQ� GR QRW H[FHHG
WKH WRWDO PD[LPXP SRZHU RXWSXW IRU DQ\ VLQJOH 8QLW OLVWHG DERYH� 5H�
IHU WR WKH WDEOHV RQ WKH IROORZLQJ SDJH IRU WKH FXUUHQW FRQVXPSWLRQ RI
LQGLYLGXDO ,�2 8QLWV�

,QSXW 8QLWV
8QLW 0RGHO &XUUHQW

&RQVXPSWLRQ �$�

'& ,QSXW �*�$��,'��� ����S

&����,'��� ����

�*�$��,'��� ����

�*�$��,'��� ����

�*�$��,'��� ����

&����,'���&1 ���

�*�$��,'��� ���

�*�$��,'��� ����

$& ,QSXW �*�$��,$��� ����S

�*�$��,$��� �����

&����,$��� ����

�*�$��,$��� ����

77/ ,QSXW &����,'���&1 ���

$&�'& ,QSXW �*�$��,0��� ����� S

�*�$��,0��� ���
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

2XWSXW 8QLWV
8QLW 0RGHO &XUUHQW

&RQVXPSWLRQ �$�

&RQWDFW 2XWSXW �*�$��2&��� ���S

�*�$��2&��� ���

�*�$��2&��� ���

7UDQVLVWRU 2XWSXW �*�$��2'��� ����S

�*�$��2'��� ���

�*�$��2'��� ����

�*�$��2'��� ����

�*�$��2'��� ���

�*�$��2'��� ����

&����2'��� ����

&����2'��� ����

&����2'��� ����

&����2'���&1 ����

7ULDF 2XWSXW �*�$��2$��� ���S

�*�$��2$��� ���

�*�$��2$��� ����

&����2$��� ���

&����2$��� ����

77/ 2XWSXW &����2'���&1 ����

'& ,QSXW�7UDQVLVWRU 2XWSXW

8QLW

&����0'���&1 ����

'XPP\ ,�2 �*�$��'80�� �����
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

6SHFLDO ,�2 8QLWV
8QLW 0RGHO &XUUHQW

&RQVXPSWLRQ �$�

$�' &RQYHUWHU ,QSXW �*�$��$'��� WR� $'��� ��� HDFK� S

�*�$��$'��� ���� HDFK

�*�$��$'���

&����$'��� ����

&����$'��� ���

'�$ &RQYHUWHU 2XWSXW �*�$��'$��� WR �'$��� ���� HDFK� S

&����'$��� ���

+LJK�VSHHG &RXQWHU �*�$��&7��� ���J S

�*�$��&7��� ����

&����&7��� ���

0DJQHWLF &DUG 5HDGHU �*�$��0*&�� ���

3,' �*�$��3,'���( ���

3RVLWLRQ &RQWURO �*�$��1&����( 7RWDO ���

�*�$��78����(

�*�$��1&����(9� 7RWDO ���

�*�$��78����(

�*�$��1&����( 7RWDO ���

�*�$��78���

$6&,, &����$6&�� ��� HDFK

,' 6HQVRU &����,'6���9��,'6���9� ��� HDFK

&����,'6���,'6��

/DGGHU 3URJUDP ,�2 �*�$��/'3���9� ���

)LOH 0HPRU\ &����+�)05�� ���� HDFK\

&����+�)05��

&DP 3RVLWLRQHU &����&3��� ����

/LQN 8QLWV DQG 5HPRWH
,�2 8QLWV

8QLW 0RGHO &XUUHQW

&RQVXPSWLRQ �$�

,�2 /LQN �*�$��/.�����3�( ���

3& /LQN &����/.����9� ���

+RVW /LQN &����/.��� ��3� ��� HDFK

&����/.���

2SWLFDO 5HPRWH ,�2 0DVWHU �*�$��50�����3�(9� ���

6<60$& 1HW /LQN &����617���9� ���

:LUHG 5HPRWH ,�2 0DVWHU &����50��� ���
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

��� ,�2 &RQQHFWLRQV
&RQQHFW WKH ,�2 'HYLFHV WR WKH ,�2 8QLWV XVLQJ $:* �FURVV�VHFWLRQDO DUHD�
��� PP�� IRU ���WHUPLQDO WHUPLQDO EORFNV DQG $:* �� WR OHDG ZLUH �FURVV�VHF�
WLRQDO DUHD� ��� WR ����PP�� IRU ���WHUPLQDO WHUPLQDO EORFNV� 7KH WHUPLQDOV KDYH
VFUHZV ZLWK ����PP GLDPHWHU KHDGV DQG VHOI�UDLVLQJ SUHVVXUH SODWHV� &RQQHFW
WKH OHDG ZLUHV WR WKH WHUPLQDOV DV VKRZQ� $OZD\V XVH VROGHUOHVV �FULPS� WHUPL�
QDOV� 7LJKWHQ WKH VFUHZV WR D WRUTXH RI � NJ�FP PD[LPXP�

$OZD\V DWWDFK VROGHUOHVV �FULPS� WHUPLQDOV WR WKH HQGV RI WKH OHDG ZLUHV EHIRUH
DWWDFKLQJ WKHP WR WKH WHUPLQDOV� 1HYHU DWWDFK ORRVH RU WZLVWHG ZLUHV� 8VH WHUPL�
QDOV KDYLQJ WKH IROORZLQJ GLPHQVLRQV VKRZQ�

� PP PD[�� PP PD[�

7HUPLQDO %ORFN
7KH WHUPLQDO EORFN RI DQ ,�2 8QLW FDQ EH UHPRYHG E\ ORRVHQLQJ WKH PRXQWLQJ
VFUHZV� <RX GR QRW KDYH WR UHPRYH WKH OHDG ZLUHV IURP WKH WHUPLQDO EORFN LQ RU�
GHU WR UHPRYH LW IURP DQ ,�2 8QLW�

1RWH 3XWWLQJ ,�2 /LQHV DQG KLJK�WHQVLRQ OLQHV RU SRZHU OLQHV LQ WKH VDPH
GXFW RU FRQGXLW PD\ FDXVH WKH ,�2 /LQHV WR EH DIIHFWHG E\ QRLVH� 7KLV
PD\ FDXVH D PDOIXQFWLRQ LQ WKH ,�2 8QLW RU PD\ FDXVH GDPDJH WR WKH
,�2 8QLW RU ,�2 GHYLFHV�

7HUPLQDO EORFN PRXQWLQJ VFUHZV
/RRVHQ WKH WHUPLQDO EORFN PRXQWLQJ VFUHZV WR UHPRYH
WKH WHUPLQDO EORFN IURP WKH ,�2 8QLW� 0DNH VXUH WKH
PRXQWLQJ VFUHZV RQ WKH WHUPLQDO EORFN DUH WLJKWHQHG DI�
WHU ZLULQJ LV FRPSOHWH� DQG WKH WHUPLQDO EORFN LV UH�
PRXQWHG WR WKH ,�2 8QLW�
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

1RWH :KHQ D 7ULDF 2XWSXW 8QLW LV XVHG WR GULYH D ORZ�FXUUHQW ORDG� WKH ORDG
PD\ QRW WXUQ FRPSOHWHO\ 2)) GXH WR D OHDNDJH FXUUHQW� 7R FRPSHQ�
VDWH IRU WKH OHDNDJH FXUUHQW� FRQQHFW D EOHHGHU UHVLVWRU LQ SDUDOOHO
ZLWK WKH ORDG�

:LULQJ ([DPSOHV
7KH IROORZLQJ DUH H[DPSOHV RI KRZ WR FRQQHFW ,�2 GHYLFHV WR ,�2 8QLWV� 'XULQJ
ZLULQJ� ZRUN VORZO\ DQG FDUHIXOO\� ,I DQ LQSXW GHYLFH LV FRQQHFWHG WR DQ 2XWSXW
8QLW� GDPDJH PD\ UHVXOW� &KHFN DOO ,�2 GHYLFHV WR PDNH VXUH WKH\ PHHW WKH
VSHFLILFDWLRQV �UHIHU WR $SSHQGL[ % 6SHFLILFDWLRQV�� %H VXUH WR DOORZ IRU OHDNDJH
FXUUHQW DQG ORDG LQGXFWDQFH�

'& ,QSXW 8QLWV

&20

&RQWDFW RXWSXW

,1 '& LQSXW

:KHQ XVLQJ WKH IROORZLQJ FRQILJXUDWLRQV� WKH VHQVRU DQG ,QSXW 8QLW VKRXOG UH�
FHLYH WKHLU SRZHU IURP WKH VDPH VXSSO\�

�

&20

131 FXUUHQW RXWSXW

,1 '& LQSXW

� 9

2XWSXW

� P$

&XUUHQW
UHJXODWRU

�

&20

131 RSHQ�FROOHFWRU RXWSXW

6HQVRU
3RZHU
6XSSO\

,1 '& LQSXW

� 9

2XWSXW

� P$

�

&20

313 FXUUHQW RXWSXW

6HQVRU
3RZHU
6XSSO\

,1 $&�'& LQSXW

� 9

2XWSXW

� P$

$& ,QSXW

&20

&RQWDFW RXWSXW

,1 $& LQSXW
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6HFWLRQ �6\VWHP &RQQHFWLRQV

��

&20

$& 6ZLWFKLQJ

,1 $& LQSXW

3UR[�
VZLWFK
PDLQ
FLUFXLW

1RWH ,I D UHHG VZLWFK LV XVHG DV WKH LQSXW FRQWDFW RI WKH $& ,QSXW 8QLW� WKH
UHHG VZLWFK PXVW KDYH D SHUPLVVLEOH FXUUHQW FDSDFLW\ RI � $ PLQL�
PXP� RWKHUZLVH FRQWDFW ZHOG PD\ UHVXOW GXH WR LQUXVK FXUUHQW�

2XWSXW 8QLWV
$ IXVH SODFHG LQ WKH RXWSXW FLUFXLW ZLOO SURWHFW WKH RXWSXW HOHPHQW� FLUFXLW ERDUG�
HWF�� LQ WKH HYHQW RI D VKRUW FLUFXLW LQ WKH RXWSXW FLUFXLW�

&20

287 5HOD\�
VROHQRLG� HWF� �
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6(&7,21 �
,QVWDOODWLRQ (QYLURQPHQW

��� &RROLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RXQWLQJ 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'XFW :RUN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3UHYHQWLQJ 1RLVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �,QVWDOODWLRQ (QYLURQPHQW

��

,QWURGXFWLRQ
7KLV VHFWLRQ GHWDLOV WKH QHFHVVDU\ HQYLURQPHQW DQG FRQGLWLRQV IRU LQVWDOODWLRQ
RI WKH 3&� )RU VSHFLILF LQVWUXFWLRQV RQ PRXQWLQJ 8QLWV DQG ZLULQJ IRU ,�2 DQG
SRZHU� UHIHU WR 6HFWLRQ ��� 6\VWHP &RQILJXUDWLRQV DQG ��� ,�2 &RQQHFWLRQV�

&DXWLRQ 6WDWLF HOHFWULFLW\ FDQ FDXVH GDPDJH WR 3& FRPSRQHQWV� <RXU ERG\ FDQ FDUU\ DQ
HOHFWURVWDWLF FKDUJH� HVSHFLDOO\ ZKHQ WKH KXPLGLW\ LV ORZ� %HIRUH WRXFKLQJ WKH3&
EH VXUH WR ILUVW WRXFK D JURXQGHGPHWDOOLF REMHFW� VXFK DV DZDWHU SLSH� LQ RUGHU WR
GLVFKDUJH DQ\ VWDWLF EXLOG�XS�

��� &RROLQJ
7KHUH DUH WZR SRLQWV WR FRQVLGHU LQ RUGHU WR HQVXUH WKDW WKH 3& GRHV QRW
RYHUKHDW� 7KH ILUVW LV WKH FOHDUDQFH EHWZHHQ WKH 5DFNV� DQG WKH VHFRQG LV
LQVWDOODWLRQ RI D FRROLQJ IDQ�

&OHDUDQFH %HWZHHQ
5DFNV

7KH 5DFNV QHHG WR KDYH VXIILFLHQW URRP EHWZHHQ HDFK RWKHU WR DOORZ IRU ,�2
ZLULQJ� DQG DGGLWLRQDO URRP WR HQVXUH WKDW WKH ,�2 ZLULQJ GRHV QRW KDPSHU
FRROLQJ� +RZHYHU� WKH 5DFNV PXVW EH PRXQWHG VR WKDW WKH OHQJWK RI WKH FRQ�
QHFWLQJ FDEOH GRHV QRW H[FHHG � P� DQG WKH WRWDO OHQJWK RI WKH &RQQHFWLQJ
&DEOHV EHWZHHQ DOO 5DFNV GRHV QRW H[FHHG �� P� )RU GHWDLOV DERXW FDEOH
OHQJWKV� UHIHU WR $SSHQGL[ & 6WDQGDUG 0RGHOV� $V D JHQHUDO UXOH� DERXW �� WR
��� PP VKRXOG EH OHIW EHWZHHQ DQ\ WZR 5DFNV�

&RROLQJ )DQ
$ FRROLQJ IDQ LV QRW DOZD\V QHFHVVDU\� EXW PD\ EH QHHGHG LQ VRPH LQVWDOOD�
WLRQV� 7U\ WR DYRLG PRXQWLQJ WKH 3& LQ D ZDUP DUHD� RU RYHU D VRXUFH RI KHDW�
$ FRROLQJ IDQ LV QHHGHG LI WKH DPELHQW WHPSHUDWXUH PD\ EHFRPH KLJKHU WKDQ
WKDW VSHFLILHG �UHIHU WR $SSHQGL[ % 6SHFLILFDWLRQV�� ,I WKH 3& LV PRXQWHG LQ DQ
HQFORVXUH LQVWDOO D FRROLQJ IDQ� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� WR PDLQWDLQ
WKH DPELHQW WHPSHUDWXUH ZLWKLQ VSHFLILFDWLRQV�

3&

)DQ

/RXYHU

��� 0RXQWLQJ 5HTXLUHPHQWV
7KH 3& FRQVLVWV RI IURP RQH WR QLQH 5DFNV� (DFK 5DFN PXVW EH PRXQWHG
YHUWLFDOO\� WKDW LV ZLWK WKH SULQWLQJ RQ WKH IURQW SDQHOV RULHQWHG DV LW ZRXOG QRU�
PDOO\ UHDG� 7KH 5DFNV VKRXOG EH PRXQWHG RQH DERYH WKH RWKHU ZLWK WKH &38
5DFN XSSHUPRVW�

7KH 3& PD\ EH GLUHFWO\ PRXQWHG WR DQ\ VWXUG\ VXSSRUW PHHWLQJ WKH HQYLURQ�
PHQWDO VSHFLILFDWLRQV �UHIHU WR $SSHQGL[ % 6SHFLILFDWLRQV��
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6HFWLRQ �,QVWDOODWLRQ (QYLURQPHQW

��

7KH GXFW ZRUN VKRZQ LQ WKH IROORZLQJ GLDJUDP LV QRW XVHG IRU PRXQWLQJ WKH
5DFNV� $OWKRXJK RSWLRQDO� WKH GXFW ZRUN FDQ EH XVHG WR KRXVH WKH ZLUHV IURP
WKH ,�2 8QLWV WKDW UXQ DORQJ WKH VLGHV RI WKH 5DFNV� NHHSLQJ WKH ZLUHV IURP
EHFRPLQJ HQWDQJOHG ZLWK RWKHU PDFKLQHV� 7KH ILJXUHV LOOXVWUDWH WKH FRUUHFW
ZD\ WR PRXQW WKH 5DFNV�

&38 5DFN

([SDQVLRQ ,�2 5DFN

7KH IROORZLQJ ILJXUH VKRZV D VLGH YLHZ RI D PRXQWHG &38 DQG WZR ([SDQVLRQ
,�2 5DFNV� 7KHUH VKRXOG EH D GLVWDQFH RI �� WR ��� PP EHWZHHQ WKH
PRXQWHG 8QLWV�

&38

'XFW

,�2

�� WR ��� PP

$SSUR[� ��� PP

'XFW

,�2

�� WR ��� PP
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6HFWLRQ �,QVWDOODWLRQ (QYLURQPHQW

��

��� 'XFW :RUN
,I SRZHU FDEOHV FDUU\LQJ PRUH WKDQ �� $ ��� 9� RU �� $ ��� 9 PXVW EH UXQ
DORQJVLGH WKH ,�2 ZLULQJ �WKDW LV� SDUDOOHO WR LW�� OHDYH DW OHDVW ��� PP EHWZHHQ
WKH SRZHU FDEOHV DQG WKH ,�2 ZLULQJ DV VKRZQ EHORZ�

/RZ FXUUHQW FDEOH

&RQWURO FDEOH

3RZHU FDEOH

��� PP PLQ�

��� PP PLQ�

�

�

�

*URXQGLQJ DW UHVLVWDQFH
RI OHVV WKDQ ��� W

�  ,�2 ZLULQJ
�  *HQHUDO FRQWURO ZLULQJ
�  3RZHU FDEOHV

,I WKH ,�2 ZLULQJ DQG SRZHU FDEOHV PXVW EH SODFHG LQ WKH VDPH GXFW �IRU H[�
DPSOH� ZKHUH WKH\ DUH FRQQHFWHG WR WKH HTXLSPHQW�� VKLHOG WKHP IURP HDFK
RWKHU XVLQJ JURXQGHG PHWDO SODWHV�

0HWDO SODWH �LURQ�

� � �

��� PP PLQ�

*URXQGLQJ DW UHVLVWDQFH
RI OHVV WKDQ ��� W

�  ,�2 ZLULQJ
�  *HQHUDO FRQWURO ZLULQJ
�  3RZHU FDEOHV
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6HFWLRQ �,QVWDOODWLRQ (QYLURQPHQW

��

��� 3UHYHQWLQJ 1RLVH
,Q RUGHU WR SUHYHQW QRLVH IURP LQWHUIHULQJ ZLWK WKH RSHUDWLRQ RI WKH 3&� XVH
$:* �� WZLVWHG�SDLU FDEOHV �FURVV�VHFWLRQDO DUHD� � PP�PLQ��� $YRLG PRXQW�
LQJ WKH 3& FORVH WR KLJK�SRZHU HTXLSPHQW� DQG PDNH VXUH WKH SRLQW RI LQVWDO�
ODWLRQ LV DW OHDVW ��� PP DZD\ IURP SRZHU FDEOHV DV VKRZQ EHORZ�

3&

��� PP PLQ�

��� PP PLQ�

3RZHU OLQHV

:KHQHYHU SRVVLEOH� XVH ZLULQJ FRQGXLW WR KROG WKH ,�2 ZLULQJ� 6WDQGDUG ZLULQJ
FRQGXLW VKRXOG EH XVHG� DQG LW VKRXOG EH ORQJ HQRXJK WR FRPSOHWHO\ FRQWDLQ
WKH ,�2 ZLULQJ DQG NHHS LW VHSDUDWHG IURP RWKHU FDEOHV�
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3RZHU &RQVLGHUDWLRQV
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6HFWLRQ �3RZHU &RQVLGHUDWLRQV

��

,QWURGXFWLRQ
8VH D FRPPHUFLDOO\ DYDLODEOH ��� WR ��� 9$&� ��� WR ��� 9$&� RU �� 9'&
SRZHU VRXUFH� DFFRUGLQJ WR WKH 3& \RX DUH XVLQJ �UHIHU WR $SSHQGL[ % 6SHFL�
ILFDWLRQV�� ([SDQVLRQ ,�2 5DFNV� LI XVHG� PXVW DOVR EH FRQQHFWHG WR WKH
SRZHU VRXUFH� ,I SRVVLEOH� XVH LQGHSHQGHQW SRZHU VRXUFHV IRU WKH 3&� LQSXW
GHYLFHV� DQG RXWSXW GHYLFHV� $OO 5DFNV RI WKH 3& PD\ EH FRQQHFWHG WR RQH
SRZHU VRXUFH�

*URXQGLQJ
7KH /LQH *URXQG �/*� WHUPLQDO LV D QRLVH�ILOWHUHG QHXWUDO WHUPLQDO WKDW GRHV
QRW QRUPDOO\ UHTXLUH JURXQGLQJ� ,I HOHFWULFDO QRLVH LV D SUREOHP� KRZHYHU� WKLV
WHUPLQDO VKRXOG EH FRQQHFWHG WR WKH *URXQG �*5� WHUPLQDO�

7R DYRLG HOHFWULFDO VKRFN� DWWDFK D JURXQGHG �HDUWK JURXQG� $:* �� ZLUH
�FURVV�VHFWLRQDO DUHD� � PP�PLQ�� WR WKH *5 WHUPLQDO� 7KH UHVLVWDQFH WR
JURXQG PXVW EH OHVV WKDQ ��� W� 'R QRW XVH D ZLUH ORQJHU WKDQ �� P� &DUH
PXVW EH WDNHQ� EHFDXVH JURXQG UHVLVWDQFH LV DIIHFWHG E\ HQYLURQPHQWDO FRQ�
GLWLRQV VXFK DV VRLO FRPSRVLWLRQ� ZDWHU FRQWHQW� WLPH RI \HDU� DQG WKH OHQJWK
RI WLPH VLQFH WKH ZLUH ZDV ODLG XQGHUJURXQG�

3& RSHUDWLRQ PD\ EH DGYHUVHO\ DIIHFWHG LI WKH JURXQG ZLUH LV VKDUHG ZLWK
RWKHU HTXLSPHQW� RU LI WKH JURXQG ZLUH LV DWWDFKHG WR WKH PHWDO VWUXFWXUH RI D
EXLOGLQJ� :KHQ XVLQJ DQ ([SDQVLRQ ,�2 5DFN� WKH 5DFN PXVW DOVR EH
JURXQGHG WR WKH *5 WHUPLQDO� 7KH VDPH JURXQG FDQ EH XVHG IRU DOO FRQQHF�
WLRQV�

3RZHU )DLOXUH
$ VHTXHQWLDO FLUFXLW LV EXLOW LQWR WKH 3& WR KDQGOH SRZHU LQWHUUXSWLRQV� 7KLV
FLUFXLW SUHYHQWV PDOIXQFWLRQV GXH WR PRPHQWDU\ SRZHU ORVV RU YROWDJH GURSV�
$ WLPLQJ GLDJUDP IRU WKH RSHUDWLRQ RI WKLV FLUFXLW LV VKRZQ EHORZ�

0RPHQWDU\ SRZHU
IDLOXUH GHWHFWLRQ WLPH

$SSUR[� � V

3RZHU 6XSSO\

3RZHU IDLOXUH
GHWHFWLRQ VLJQDO

&38 YROWDJH �� 9�

3RZHU UHVHW

5XQ PRQLWRU RXWSXWV

2)) 21

7KH 3& LJQRUHV DOO PRPHQWDU\ SRZHU IDLOXUHV LI WKH LQWHUUXSWLRQ ODVWV QR
ORQJHU WKDQ �� PV� ,I WKH LQWHUUXSWLRQ ODVWV EHWZHHQ �� DQG �� PV� WKH LQWHU�
UXSWLRQ PD\ RU PD\ QRW EH GHWHFWHG� ,I WKH VXSSO\ YROWDJH GURSV EHORZ ���
RI WKH UDWHG YROWDJH IRU ORQJHU WKDW �� PV �OHVV IRU WKH '& 3RZHU 6XSSO\�� WKH
3& ZLOO VWRS RSHUDWLQJ DQG WKH H[WHUQDO RXWSXWV ZLOO EH DXWRPDWLFDOO\ WXUQHG
2))� 2SHUDWLRQ LV UHVXPHG DXWRPDWLFDOO\ ZKHQ WKH YROWDJH LV UHVWRUHG WR
PRUH WKDQ ��� RI WKH UDWHG YDOXH�

:LULQJ
7KH IROORZLQJ GLDJUDPV VKRZ WKH SURSHU ZD\ WR FRQQHFW WKH SRZHU VRXUFH WR
WKH 3&� 7KH WHUPLQDOV PDUNHG ´1&µ DUH QRW FRQQHFWHG LQWHUQDOO\�
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6HFWLRQ �3RZHU &RQVLGHUDWLRQV

��

$& &RQQHFWLRQV

�

�

�

�

��� LVRODWLRQ
WUDQVIRUPHU

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

9ROWDJH VHOHFWRU
6KRUW� ��� WR ��� 9$&
2SHQ� ��� WR ��� 9$&
6KRUW�FLUFXLW WKHVH WHUPL�
QDOV ZLWK WKH VKRUWLQJ
EUDFNHW VXSSOLHG DV DQ
DFFHVVRU\ WR VHOHFW ���
WR ��� 9$& VXSSO\ YROW�
DJH� )RU ��� WR ��� 9$&
OHDYH WKHP RSHQ�

,VRODWLRQ WUDQVIRUPHU

� 1RLVH EHWZHHQ WKH 3&
DQG JURXQG FDQ EH VLJ�
QLILFDQWO\ UHGXFHG E\
FRQQHFWLQJ D ��WR�� LVR�
ODWLRQ WUDQVIRUPHU� 'R
QRW JURXQG WKH VHFRQ�
GDU\ FRLO RI WKH WUDQV�
IRUPHU�

3RZHU OLQH

� 8VH $:* �� WZLVWHG�
SDLU FDEOH �FURVV�VHF�
WLRQDO DUHD� � PP� PLQ��

%UHDNHU

$& SRZHU VRXUFH

� 6XSSO\ ��� WR ���

RU ��� WR ��� 9$&

� .HHS YROWDJH IOXF�

WXDWLRQV ZLWKLQ WKH

VSHFLILHG UDQJH �UHIHU

WR $SSHQGL[ % 6SHFL�

ILFDWLRQV�

9ROWDJH VHOHFWRU
6KRUW� ��� WR ��� 9$&
2SHQ� ��� WR ��� 9$&
6KRUW�FLUFXLW WKHVH WHUPLQDOV
ZLWK WKH VKRUWLQJ EUDFNHW
VXSSOLHG DV DQ DFFHVVRU\ WR
VHOHFW ��� WR ��� 9$& VXS�
SO\ YROWDJH� )RU ��� WR ���
9$&� OHDYH WKHP RSHQ�

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

�*�$��36����(�����(

�*�$��36����(

��� PP PD[�

$OZD\V DWWDFK VROGHUOHVV �FULPS� WHUPLQDOV

WR WKH HQGV RI WKH OHDG ZLUHV EHIRUH DWWDFK�

LQJ WKHP WR WKH WHUPLQDOV� 1HYHU DWWDFK

ORRVH RU WZLVWHG ZLUHV� 8VH WHUPLQDOV KDYLQJ

WKH IROORZLQJ VKDSH DQG GLPHQVLRQV VKRZQ�

&DXWLRQ 7LJKWHQ $& SRZHU VXSSO\ WHUPLQDOV WR ��� 1�P�
/RRVH SRZHU VXSSO\ WHUPLQDOV FDQ FDXVH VKRUW
FLUFXLWV� LQFRUUHFW RSHUDWLRQ� RU GDPDJH�

�
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6HFWLRQ �3RZHU &RQVLGHUDWLRQV

��

'& &RQQHFWLRQV

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

]

3RZHU OLQH

� 8VH $:* �� WZLVWHG�SDLU
FDEOH �FURVV�VHFWLRQDO DUHD� �
PP� PLQ��

� 6XSSO\ �� 9'&
� .HHS YROWDJH IOXFWXDWLRQV

ZLWKLQ WKH VSHFLILHG UDQJH

�UHIHU WR $SSHQGL[ % 6SHFLIL�

FDWLRQV�

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

�*�$��36����(

�*�$��36����(

�

�

�

�

%UHDNHU

��� PP PD[���� PP PD[�

$OZD\V DWWDFK VROGHUOHVV �FULPS� WHUPLQDOV WR WKH HQGV RI WKH OHDG

ZLUHV EHIRUH DWWDFKLQJ WKHP WR WKH WHUPLQDOV� 1HYHU DWWDFK ORRVH RU

WZLVWHG ZLUHV� 8VH WHUPLQDOV KDYLQJ WKH IROORZLQJ GLPHQVLRQV VKRZQ�
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�

6HFWLRQ �3RZHU &RQVLGHUDWLRQV

��

*URXQGLQJ &RQQHFWLRQV

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

�*�$��36����(�����(�����(

�*�$��36����(�����(

6FUHZ �� PP KHDG ZLWK
VHOIUDLVLQJ SUHVVXUH SODWH�

)RU JURXQGLQJ XVH �PP� FDEOH�
%H VXUH WR NHHS WKH OHQWK RI WKH
FDEOH OHVV WKDQ �� PHWHUV�

��� PP PD[���� PP PD[�

$OZD\V DWWDFK VROGHUOHVV �FULPS� WHUPLQDOV WR WKH HQGV RI WKH OHDG

ZLUHV EHIRUH DWWDFKLQJ WKHP WR WKH WHUPLQDOV� 1HYHU DWWDFK ORRVH RU

WZLVWHG ZLUHV� 8VH WHUPLQDOV KDYLQJ WKH IROORZLQJ GLPHQVLRQV VKRZQ�

&DXWLRQ *URXQG WKH 3RZHU 6XSSOLHV VHSDUDWHO\ IURP SHULSKHUDO GHYLFHV�
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6(&7,21 �
6DIHW\ &RQVLGHUDWLRQV
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6HFWLRQ �6DIHW\ &RQVLGHUDWLRQV

��

,QWURGXFWLRQ
7KHUH DUH FHUWDLQ VDIHW\ UHTXLUHPHQWV WR EH FRQVLGHUHG ZKHQ LQVWDOOLQJ WKH
3&� 6RPH RI WKHVH� VXFK DV WKH HPHUJHQF\ VWRS FLUFXLW �UHIHU WR 3RZHU 6XS�
SO\�� DUH SDUW RI WKH LQLWLDO ZLULQJ� 7KH FRQVLGHUDWLRQV GHVFULEHG EHORZ VKRXOG
EH NHSW LQ PLQG ZKHQ RSHUDWLQJ WKH 3& DQG ZKHQ FRQQHFWLQJ ,�2 GHYLFHV WR
WKH 3&�

,QWHUORFN &LUFXLWV
:KHQ WKH 3& FRQWUROV DQ RSHUDWLRQ VXFK DV WKH FORFNZLVH DQG FRXQWHUFORFN�
ZLVH RSHUDWLRQ RI D PRWRU� SURYLGH DQ H[WHUQDO LQWHUORFN VXFK DV WKH RQH
VKRZQ EHORZ WR SUHYHQW ERWK WKH IRUZDUG DQG UHYHUVH RXWSXWV IURP WXUQLQJ
21 DW WKH VDPH WLPH�

3&

0&�

0&�

�����

�����

0&�

0&�

0RWRU FORFNZLVH

0RWRU FRXQWHUFORFNZLVH

,QWHUORFN FLUFXLW

7KLV FLUFXLW SUHYHQWV RXWSXWV 0&� DQG 0&� IURP ERWK EHLQJ 21 DW WKH VDPH
WLPH� (YHQ LI WKH 3& LV SURJUDPPHG LPSURSHUO\ RU PDOIXQFWLRQV� WKH PRWRU LV
SURWHFWHG�

3RZHU 6XSSO\ 2XWSXW
7KH �� 9'& RXWSXW RI WKH &38 DQG ([SDQVLRQ ,�2 3RZHU 6XSSO\ PD\ EH
XVHG WR SRZHU RWKHU GHYLFHV� 7KH RXWSXW FXUUHQW RI WKHVH VXSSOLHV LV OLPLWHG
WR ��� $� $ VHSDUDWH 3RZHU 6XSSO\ PXVW EH SURYLGHG LI WKH GHYLFHV EHLQJ
SRZHUHG UHTXLUH D KLJKHU FXUUHQW�

,QSXW /HDNDJH &XUUHQW
:KHQ WZR�ZLUH VHQVRUV� VXFK DV SKRWRHOHFWULF VHQVRUV� SUR[LPLW\ VHQVRUV RU
OLPLW VZLWFKHV ZLWK /('V DUH FRQQHFWHG WR WKH 3& DV LQSXW GHYLFHV� WKH LQSXW
ELW PD\ EH WXUQHG 21 HUURQHRXVO\ E\ OHDNDJH FXUUHQW� ,Q RUGHU WR SUHYHQW
WKLV� FRQQHFW D EOHHGHU UHVLVWRU DFURVV WKH LQSXW DV VKRZQ EHORZ�

6HQVRU

,QSXW
SRZHU
VXSSO\

%OHHGHU
UHVLVWRU

5 3&

,I WKH OHDNDJH FXUUHQW LV OHVV WKDQ ��� P$� WKHUH VKRXOG EH QR SUREOHP� ,I WKH
OHDNDJH FXUUHQW LV JUHDWHU WKDQ ��� P$� GHWHUPLQH WKH YDOXH DQG UDWLQJ IRU WKH
EOHHGHU UHVLVWRU XVLQJ WKH IROORZLQJ IRUPXODV�

,  OHDNDJH FXUUHQW LQ P$
���

��� [ , ï �
5  NW PD[�

:  
���
5

: PLQ�
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6HFWLRQ �6DIHW\ &RQVLGHUDWLRQV

��

2XWSXW /HDNDJH &XUUHQW
,I WKHUH LV D SRVVLELOLW\ RI OHDNDJH FXUUHQW FDXVLQJ D WUDQVLVWRU RU WULDF WR PDO�
IXQFWLRQ� FRQQHFW D EOHHGHU UHVLVWRU DFURVV WKH RXWSXW DV VKRZQ EHORZ�

3& /RDG 3RZHU 6XSSO\

287

&20

%OHHGHU UHVLVWRU

/
5

'HWHUPLQH WKH YDOXH DQG UDWLQJ IRU WKH EOHHGHU UHVLVWRU XVLQJ WKH IROORZLQJ
IRUPXOD�

(21
,

5

:KHUH

(RQ  21 YROWDJH RI WKH ORDG

,  OHDNDJH FXUUHQW LQ P$

5  EOHHGHU UHVLVWDQFH

2XWSXW 6XUJH &XUUHQW
:KHQ FRQQHFWLQJ D WUDQVLVWRU RU WULDF 2XWSXW 8QLW WR DQ RXWSXW GHYLFH KDYLQJ
D KLJK VXUJH FXUUHQW �VXFK DV DQ LQFDQGHVFHQW ODPS�� FDUH PXVW EH WDNHQ WR
DYRLG GDPDJH WR WKH 2XWSXW 8QLW� 7KH WUDQVLVWRU DQG WULDF 2XWSXW 8QLWV DUH
FDSDEOH RI ZLWKVWDQGLQJ D VXUJH FXUUHQW RI WHQ WLPHV WKH UDWHG FXUUHQW� ,I WKH
VXUJH FXUUHQW IRU D SDUWLFXODU GHYLFH H[FHHGV WKLV DPRXQW� XVH WKH FLUFXLW
VKRZQ EHORZ WR SURWHFW WKH 2XWSXW 8QLW�

5

/

�
287

&20

$QRWKHU ZD\ RI SURWHFWLQJ WKH 2XWSXW 8QLW OHWV WKH ORDG GUDZ D VPDOO FXUUHQW
�DERXW RQH WKLUG WKH UDWHG FXUUHQW� ZKLOH WKH RXWSXW LV 2))� VLJQLILFDQWO\ UH�
GXFLQJ WKH VXUJH FXUUHQW� 7KLV FLUFXLW �VKRZQ EHORZ� QRW RQO\ UHGXFHV WKH
VXUJH FXUUHQW� EXW DOVR UHGXFHV WKH YROWDJH DFURVV WKH ORDG DW WKH VDPH WLPH�

5
/

�
287

&20

7UDQVLVWRU 2XWSXW
5HVLGXDO 9ROWDJH

:KHQ FRQQHFWLQJ 77/ FLUFXLWV WR WUDQVLVWRU 2XWSXW 8QLWV� FRQQHFW D SXOO�XS
UHVLVWRU DQG D &026 ,& EHWZHHQ WKH WZR� 7KLV LV EHFDXVH RI WKH UHVLGXDO
YROWDJH OHIW RQ WKH WUDQVLVWRU RXWSXW DIWHU WKH RXWSXW WXUQV 2))�
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6HFWLRQ �6DIHW\ &RQVLGHUDWLRQV

��

,QGXFWLYH /RDG 6XUJH
6XSSUHVVRU

:KHQ DQ LQGXFWLYH ORDG LV FRQQHFWHG WR DQ ,�2 8QLW� FRQQHFW D VXUJH VXS�
SUHVVRU RU GLRGH LQ SDUDOOHO ZLWK WKH ORDG DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�
7KLV LV VR WKDW WKH EDFN HOHFWURPDJQHWLF ILHOG JHQHUDWHG E\ WKH ORDG ZLOO EH
DEVRUEHG�

5HOD\ 2XWSXW 8QLW
7UDQVLVWRU 2XWSXW 8QLW

/287

&20

6XUJH VXSSUHVVRU

/287

&20

5HOD\ 2XWSXW 8QLW
7ULDF 2XWSXW 8QLW

�

'LRGH

/

,1

&20

'LRGH '& ,QSXW

5HVLVWRU� �� :
&DSDFLWRU� ���� m)
9ROWDJH� ��� 9
'LRGH� 0XVW ZLWKVWDQG YROWDJHV RI PRUH
WKDQ WKUHH WLPHV WKH ORDG YROWDJH DQG DQ DY�
HUDJH FXUUHQW RI � $

(OHFWULFDO 1RLVH
7DNH DSSURSULDWH PHDVXUHV ZKHQ DQ\ HOHFWULFDO GHYLFH OLNHO\ WR SURGXFH
QRLVH LV FRQQHFWHG WR WKH 3& DV D ORDG� 'HYLFHV JHQHUDWLQJ QRLVH RI PRUH
WKDQ ����� 9 �VXFK DV HOHFWURPDJQHWLF UHOD\V DQG YDOYHV� UHTXLUH QRLVH VXS�
SUHVVLRQ� )RU QRLVH VRXUFHV UXQQLQJ RQ $& SRZHU� FRQQHFW D GLRGH LQ SDUDOOHO
ZLWK WKH FRLO RI HDFK GHYLFH�

:KHQ PRXQWLQJ D &38 5DFN DQG DQ ([SDQVLRQ ,�2 5DFN WRJHWKHU RQ D
PRXQWLQJ SODWH� SURYLGH D VROLG JURXQG WR WKH PRXQWLQJ SODWH� 7KH PRXQWLQJ
SODWH PXVW EH SODWHG ZLWK D KLJKO\ FRQGXFWLYH VXUIDFH LQ RUGHU WR HQVXUH QRLVH
LPPXQLW\�
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��

$SSHQGLFHV

$ ,QVSHFWLRQ DQG 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��

$ ,QVSHFWLRQ DQG 0DLQWHQDQFH

&HUWDLQ FRQVXPDEOH LWHPV LQ D 3& �VXFK DV IXVHV� UHOD\V� RU EDWWHULHV� QHHG
RFFDVLRQDO UHSODFHPHQW� 7KLV $SSHQGL[ H[SODLQV KRZ WR UHSODFH HDFK RI
WKHVH LWHPV� 5HIHU WR $SSHQGL[ % 6SHFLILFDWLRQV IRU WKH VSHFLILFDWLRQV RI LQGL�
YLGXDO FRQVXPDEOH LWHPV� $OZD\V NHHS VSDUH LWHPV RQ KDQG VR WKDW WKH\ FDQ
EH XVHG DV LPPHGLDWH UHSODFHPHQWV�

&38 DQG 3RZHU 6XSSO\
)XVHV

7R UHSODFH D IXVH LQ WKH &38 RU 3RZHU 6XSSO\� IROORZ WKH VWHSV EHORZ�

�� 7XUQ 2)) WKH SRZHU WR WKH 3&�

�� 5HPRYH WKH IXVH KROGHU E\ WXUQLQJ LW DSSUR[LPDWHO\ ��� FRXQWHUFORFN�
ZLVH ZLWK D VWDQGDUG VFUHZGULYHU�

�� 5HPRYH WKH IXVH IURP WKH KROGHU�

7XUQ FRXQWHUFORFNZLVH
WR UHPRYH� FORFNZLVH WR
DWWDFK

6WDQGDUG VFUHZGULYHU

�� ,QVHUW D QHZ IXVH�

�� 5HDWWDFK WKH IXVH KROGHU E\ WXUQLQJ LW DSSUR[LPDWHO\ ��� FORFNZLVH ZLWK
D VWDQGDUG VFUHZGULYHU�

2XWSXW 8QLW )XVHV
7R UHSODFH D IXVH LQ DQ 2XWSXW 8QLW� IROORZ WKH VWHSV EHORZ�

�� 7XUQ 2)) WKH SRZHU WR WKH 3&�

�� 'HWDFK WKH WHUPLQDO EORFN IURP WKH 2XWSXW 8QLW� E\ UHPRYLQJ WKH VFUHZV
ORFDWHG DW WKH WRS DQG ERWWRP RI WKH WHUPLQDO EORFN�

0RXQWLQJ VFUHZV
/RFDWHG DW WKH WRS DQG ERWWRP�

7HUPLQDO EORFN PRXQWLQJ VFUHZV
/RFDWHG DW WKH WRS DQG ERWWRP RI
WKH WHUPLQDO EORFN�

&RYHU PRXQWLQJ VFUHZV ���
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$SSHQGL[ $,QVSHFWLRQ DQG 0DLQWHQDQFH

��

�� 5HPRYH WKH VFUHZV WKDW PRXQW WKH 2XWSXW 8QLW WR WKH %DFNSODQH� 3XOOLQJ
WKH 8QLW WRZDUG \RX� UHPRYH WKH 2XWSXW 8QLW IURP WKH %DFNSODQH�

�� 7KHUH DUH HLJKW VFUHZV RQ HDFK VLGH RI WKH 2XWSXW 8QLW� 5HPRYH WKHVH
VFUHZV WR GHWDFK WKH FDVH IURP WKH FRYHU�

�� 3XOO RXW WKH SULQWHG FLUFXLW ERDUG�

�� ,QVHUW D QHZ IXVH�

�� 5HDVVHPEOH LQ UHYHUVH RUGHU�

2XWSXW 8QLW 5HOD\V
7R UHSODFH D 5HOD\ LQ DQ 2XWSXW 8QLW� IROORZ WKH VWHSV EHORZ�

�� 7XUQ 2)) WKH SRZHU WR WKH 3&�

�� 'HWDFK WKH WHUPLQDO EORFN IURP WKH 2XWSXW 8QLW� E\ UHPRYLQJ WKH VFUHZV
ORFDWHG DW WKH WRS DQG ERWWRP RI WKH WHUPLQDO EORFN�

0RXQWLQJ VFUHZV
/RFDWHG DW WKH WRS DQG ERWWRP�

7HUPLQDO EORFN PRXQWLQJ VFUHZV
/RFDWHG DW WKH WRS DQG ERWWRP RI
WKH WHUPLQDO EORFN�

&RYHU PRXQWLQJ VFUHZV ���

�� 5HPRYH WKH VFUHZV WKDW PRXQW WKH 2XWSXW 8QLW WR WKH %DFNSODQH� 3XOOLQJ
WKH 8QLW WRZDUG \RX UHPRYH WKH 2XWSXW 8QLW IURP WKH %DFNSODQH�

�� 7KHUH DUH HLJKW VFUHZV RQ HDFK VLGH RI WKH 2XWSXW 8QLW� 5HPRYH WKHVH
VFUHZV WR GHWDFK WKH FDVH IURP WKH FRYHU�

�� 3XOO RXW WKH SULQWHG FLUFXLW ERDUG� 3ODFH WKH 5HOD\V RQ WKH FLUFXLW ERDUG�

�� 8VH WKH 5HOD\ 3XOOHU WR SXOO RXW WKH 5HOD\� ,QVHUW D QHZ 5HOD\�

�� 5HDVVHPEOH LQ UHYHUVH RUGHU�

%DWWHULHV
:KHQ WKH EDWWHU\ LV QHDUO\ GLVFKDUJHG� WKH $/$50 LQGLFDWRU EOLQNV DQG WKH
PHVVDJH ´%$77 /2:µ DSSHDUV RQ WKH 3URJUDPPLQJ &RQVROH� :KHQ WKLV RF�
FXUV� UHSODFH WKH EDWWHU\ ZLWKLQ RQH ZHHN WR DYRLG ORVV RI GDWD� 7KH EDWWHU\
FRPHV ZLWK LWV RZQ FRQQHFWRU DV D VHW� 7R UHSODFH WKH %DWWHU\ 6HW IROORZ WKH
VWHSV EHORZ� 7KH HQWLUH UHSODFHPHQW PXVW EH FRPSOHWHG ZLWKLQ ILYH PLQXWHV
WR HQVXUH WKDW WKH GDWD ZLOO QRW EH ORVW�
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,QVSHFWLRQ DQG 0DLQWHQDQFH $SSHQGL[ $

��

�� 7XUQ 2)) WKH SRZHU WR WKH 3&� �,I WKH SRZHU ZDV QRW DOUHDG\ 21� WXUQ
WKH SRZHU 21 IRU DW OHDVW RQH PLQXWH EHIRUH WXUQLQJ WKH SRZHU 2))��

�� 5HPRYH WKH FRYHU IURP WKH EDWWHU\ FRPSDUWPHQW�

�� 5HPRYH WKH ROG %DWWHU\ 6HW�

�� ,QVWDOO WKH QHZ %DWWHU\ 6HW DV VKRZQ EHORZ�

%DWWHU\ FRQQHFWRU

%DWWHU\ 6HW

�� 5HSODFH WKH FRYHU RI WKH EDWWHU\ FRPSDUWPHQW�

�� :KHQ D 3URJUDPPLQJ &RQVROH LV PRXQWHG WR WKH &38 DIWHU WKH EDWWHU\
KDV EHHQ UHSODFHG� ´%$77 /2:µ ZLOO EH GLVSOD\HG� 7KLV PHVVDJH FDQ
EH FOHDUHG E\ SUHVVLQJ &/5� )81� 02175� RU MXVW WXUQLQJ WKH SRZHU WR
WKH 3& 2)) DQG WKH 21 DJDLQ WR FOHDU WKH HUURU PHVVDJH RQ WKH 3UR�
JUDPPLQJ &RQVROH�

1RWH 7KH VHUYLFH OLIH RI WKH EDWWHU\ LV IRXU \HDUV DW ���&�
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��

% 6SHFLILFDWLRQV

3RZHU 6XSSO\ 0RGHO �*�$��36����(�����(�����( �*�$��36����(�����(
6XSSO\ 9ROWDJH ��� WR ������� WR ��� 9$&

�VHOHFWDEOH� ����� +]
�� 9'&

2SHUDWLQJ 9ROWDJH 5DQJH �� WR ������� WR ��� 9$& ���� WR ���� 9'&
3RZHU &RQVXPSWLRQ ��� 9$ PD[� �� : PD[�
2XWSXW &DSDFLW\ 36���� � $ � 9'&

36���� ��� $ � 9'&
36���� � $ � 9'&

36���� � $ � 9'&
36���� � $ � 9'&

�� 9'& 2XWSXW
 ��� $ �� 9'& ���� 1RW SURYLGHG

,QVXODWLRQ 5HVLVWDQFH � 0W PLQ� �DW ��� 9'&� EHWZHHQ $& WHUPLQDOV

'LHOHFWULF 6WUHQJWK

 ����� 9$& ����� +] IRU � PLQXWH
�EHWZHHQ $& DQG *5 WHUPLQDOV�
OHDNDJH FXUUHQW �� P $ PD[�

��� 9$& ����� +] IRU � PLQXWH
�EHWZHHQ '& DQG *5 WHUPLQDOV�
OHDNDJH FXUUHQW � P$ PD[�

1RLVH ,PPXQLW\ ����� 9S�S� SXOVH ZLGWK� � mV� ULVH WLPH� � QV
9LEUDWLRQ 5HVLVWDQFH 0HFKDQLFDO GXUDELOLW\� �� WR �� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG =

GLUHFWLRQV� IRU � KRXUV HDFK
(OHFWULFDO GXUDELOLW\� ���� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV�
IRU �� PLQXWHV HDFK

6KRFN �� * LQ GRZQZDUG GLUHFWLRQ� � WLPHV
$PELHQW 7HPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&
+XPLGLW\ ��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH IURP FRUURVLYH JDVVHV
*URXQGLQJ /HVV WKDQ ��� W
6WUXFWXUH 3DQHO�PRXQWHG
:HLJKW � NLORJUDPV PD[�


7KLV RXWSXW LV QRW SURYLGHG RQ 0RGHO 36����(�


:KHQ SHUIRUPLQJ WKH GLHOHFWLF VWUHQJWK WHVW RU WKH LQVXODWLRQ UHLVWDQFH WHVW EH VXUH WR GLVFRQQHFW WKH /* WHUPLQDOV IURP
WKH *5 �JURXQG� WHUPLQDOV WR SURWHFW WKH SURJUDP DQG LQWHUQDO SDUWV IURP GDPDJH�
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$SSHQGL[ %6SHFLILFDWLRQV

��

&38 6SHFLILFDWLRQV

3URJUDPPLQJ 0HWKRG /DGGHU GLDJUDP
,QVWUXFWLRQ /HQJWK � DGGUHVV�LQVWUXFWLRQ� �� WR � ZRUGV�LQVWUXFWLRQ�
1XPEHU RI ,QVWUXFWLRQV �� ��� EDVLF LQVWUXFWLRQV � �� VSHFLDO LQVWUXFWLRQV�
([HFXWLRQ 7LPH � WR � mV �EDVLF LQVWUXFWLRQV���� WR ��� mV �VSHFLDO LQVWUXFWLRQV�
0HPRU\ &DSDFLW\ ��. ZRUGV
,�2 ELWV ��� ����� WKURXJK �����
,5 ELWV ��� ����� WKURXJK �����
65 ELWV �� ����� WKURXJK �����
75 ELWV � �� WKURXJK ��
+5 ELWV ��� ����� WKURXJK �����
/5 ELWV ��� ����� WKURXJK ����� 3& /LQN� PD[� FRQILJXUDWLRQ � 3&V
7LPHUV�&RXQWHUV ��� �7,0�&17 ��� WKURXJK ����

7,0V� � WKURXJK ����� V
7,0+V� � WKURXJK ����� V
&17� � WKURXJK ���� FRXQWV

'0 ZRUGV ��� ����� WKURXJK ���� �� ELWV�ZRUG
&RQWURO ,QSXW 6LJQDO 67$57 ,1387 �LQ 581 PRGH� 3& RSHUDWHV ZKHQ FRQWDFWV DUH FORVHG DQG VWRSV ZKHQ

FRQWDFWV DUH RSHQHG�
,QSXW 9ROWDJH� �� P$ �� 9'&

&RQWURO 2XWSXW 6LJQDO 581 ,1387 �&RQWDFWV DUH FORVHG ZKLOH 3& LV LQ 581 PRGH�
0D[� VZLWFKLQJ FDSDFLW\� � $ ��� 9$& �UHVLVWLYH ORDG�

��� $ ��� 9$& �LQGXFWLYH ORDG� FRV RI SKDVH DQJOH ����
� $ �� 9'&

0HPRU\ 3URWHFWLRQ 6WDWXV RI +5 ELWV� SUHVHW YDOXH RI FRXQWHUV �&17�� DQG FRQWHQWV RI GDWD PHPRU\ �'0� DUH
UHWDLQHG GXULQJ SRZHU IDLOXUH� /HQJWK RI PHPRU\ SURWHFWLRQ GHSHQGV RQ WKH 0HPRU\ 3DFN
PRGHO EHLQJ XVHG �UHIHU WR 6HFWLRQ ��� 0HPRU\ 3DFNV��

%DWWHU\ /LIH � \HDUV DW ���&� EDWWHU\ OLIH LV VKRUWHQHG DW WHPSHUDWXUHV KLJKHU WKDQ ���&� 5HSODFH EDWWHU\
ZLWK QHZ RQH ZLWKLQ � ZHHN ZKHQ $/$50 LQGLFDWRU EOLQNV�

6HOI�GLDJQRVWLF )XQFWLRQV &38 IDLOXUH �ZDWFKGRJ WLPHU�
%DWWHU\ IDLOXUH
&\FOH WLPH HUURU
0HPRU\ IDLOXUH
,�2 EXV IDLOXUH� HWF�

3URJUDP &KHFN 3URJUDP FKHFN �H[HFXWHG RQ VWDUW RI 581 RSHUDWLRQ��
(1' PLVVLQJ
-03�-0( HUURU
&RLO GXSOLFDWLRQ
&LUFXLW HUURU
',)8�',)' RYHU HUURU
,/�,/& HUURU
�3URJUDP FDQ EH FKHFNHG E\ 3URJUDPPLQJ &RQVROH RU *3&��
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6SHFLILFDWLRQV $SSHQGL[ %

��

'& ,QSXW 8QLWV

�*�$��,'��� �*�$��,'���
,QSXW 9ROWDJH � WR �� 9$&��������� �� WR �� 9$&���������
,QSXW ,PSHGDQFH ��� W ��� NW
,QSXW &XUUHQW �� P$ W\SLFDO �DW �� 9'&� �� P$ W\SLFDO �DW �� 9'&�
21 9ROWDJH ��� 9'& PLQ� ���� 9'& PLQ�
2)) 9ROWDJH ��� 9'& PD[� ��� 9'& PD[�
21 5HVSRQVH
7LPH

��� PV PD[� ��� PV PD[�

2)) 5HVSRQVH
7LPH

��� PV PD[� ��� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �� �� SRLQWV�FRPPRQ� � FLUFXLWV�
,QWHUQDO &XUUHQW
&RQVXPSWLRQ

�� P$ � 9'& PD[� �� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[� ��� JUDPV PD[�
&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

&20

&20

,1 ��
WR

,1 ��
,1 ��

,1 ��
WR

,1 ��
,1 ��

���

NW

���

NW

��� W

��� W

7ZR�ZLUH VHQVRUV FDQQRW EH FRQQHFWHG�

,QWHU�
QDO
&LUFXLW

���

NW

���

NW

��� NW

��� NW

&20

&20

,1 ��
WR

,1 ��
,1 ��

,1 ��
WR

,1 ��
,1 ��

,QWHU�
QDO
&LUFXLW

���

NW

���

NW

7HUPLQDO
&RQQHFWLRQV

�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��
��
��
��1&

�
�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

&20

�
� WR �� 9'&

� WR �� 9'&
�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��
��
��
��1&

�
�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

&20

�
�� WR �� 9'&

�� WR �� 9'&

'LPHQVLRQV $�VKDSH $�VKDSH
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$SSHQGL[ %6SHFLILFDWLRQV

��

'& ,QSXW 8QLWV
&RQWLQXHG

�*�$��,'��� �,QSXW� �*�$��,'��� �2XWSXW�
,QSXW 9ROWDJH �� 9'&��������� 0D[� 6ZLWFKLQJ

&DSDFLW\
��� $ �� 9'&���������

,QSXW ,PSHGDQFH ��� NW /HNDJH &XUUHQW ��� P$ PD[�

,QSXW &XUUHQW �� P$ W\SLFDO �DW �� 9'&� 5HVLGXDO 9ROWDJH ��� 9 PD[�
21 9ROWDJH ���� 9'& PLQ� 21 5HVSRQVH 7LPH ��� PV PD[�
2)) 9ROWDJH ��� 9'& PD[� 2)) 5HVSRQVH

7LPH
��� PV PD[�

21 5HVSRQVH 7LPH ��� PV PD[� 3RZHU IRU
([WHUQDO 6XSSO\

�� 9'& ��� �

2)) 5HVSRQVH
7LPH

��� PV PD[� 7HUPLQDO &RQQHFWLRQV

,QWHU�
QDO
&LUFXLW

&20

&20

WR

WR

���

W

��� NW

���

W

,QWHU�
QDO
&LUFXLW

��� NW

��� 9�

'$7$ �

'$7$ �

67% �

67% �

�� 9

�� 9�

&LUFXLW &RQILJXUDWLRQ

��

��

��
�� 1&

�
�

�

�
�

�

�
�

�

�
��

��
��
��

��

��

�

�� 9'&

$

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

&20 ��� 9�

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

&20 �� 9�

�� 9

5HIHU WR SDJH �� IRU FRQQHFWLRQ�
1R� RI 3RLQWV ��
,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�
'LPHQVLRQV $�VKDSH
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6SHFLILFDWLRQV $SSHQGL[ %

��

'& ,QSXW 8QLWV &RQWLQXHG
�*�$��,'��� �*�$��,'���

,QSXW 9ROWDJH �� WR �� 9'&���������
,QSXW ,PSHGDQFH ��� NW
,QSXW &XUUHQW �� P$ W\SLFDO �DW �� 9'&�
21 9ROWDJH ���� 9'& PLQ�
2)) 9ROWDJH ��� 9'& PD[�
21 5HVSRQVH 7LPH �� PV PD[� ��� PV PD[�
2)) 5HVSRQVH 7LPH �� PV PD[� ��� PV PD[�
1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV�
,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�
&LUFXLW
&RQILJXUDWLRQ

&20

&20

,1 ��
WR

,1 ��

,1 ��

,1 ��
WR

&20

&20

,1 ��
WR

,1 ��

,1 ��

,1 ��
WR

,QWHU�
QDO
&LUFXLW

��� NW

,'���� ��� W
,'���� ��� W

��� NW

,

,,

,'���� ��� W
,'���� ��� W

7HUPLQDO &RQQHFWLRQV

�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

�� ��
��
��

�
�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

&20

WR �� 9'&

�
WR �� 9'&

�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��
��
��

�
�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

&20

�� WR �� 9'&

�
�� WR �� 9'&

$
%

�

�
�

�

, ,,

'LPHQVLRQV %�VKDSH
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$SSHQGL[ %6SHFLILFDWLRQV

��

'& ,QSXW 8QLWV &RQWLQXHG

�*�$��,'���

,QSXW 9ROWDJH �� 9'&���������
,QSXW ,PSHGDQFH ��� NW

,QSXW &XUUHQW � P$ W\SLFDO �DW �� 9'&�

21 9ROWDJH ���� 9'& PLQ�

2)) 9ROWDJH ��� 9'& PD[�

21 5HVSRQVH
7LPH

��� PV PD[�

2)) 5HVSRQVH
7LPH

��� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �1R� RI FRQWDFWV WKDW FDQ EH WXUQHG 21 FKDQJHV GHSHQGLQJ RQ
DPELHQW WHPSHUDWXUH� 6HH WKH FKDUDFWHULVWLF GDWD EHORZ��

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

:HLJKW ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

&20

&20

,1 ��

WR

,1 ��

,1 ��

��� NW

��� W

,1 ��

WR

��� NW

��� W

&20

,1 ��

&20
,1 ��

,

,,

,,,

,9

&20

,1 ��

&20
,1 ��

&20

,1 ��

&20
,1 ��

�

��

��

��

��

��

��

� �� �� �� �� �� ��

�3RLQWV�

��&�7HPSHUDWXUH

1R� RI
SRLQWV
WKDW
FDQ EH
WXUQHG
21

1R� RI SRLQWV WKDW FDQ EH WXUQHG 21 YV�
WHPSHUDWXUH

8S WR ��
SRLQWV FDQ EH
WXUQHG 21 DW
���&�

7HPSHUDWXUH LV
���& ZKHQ ��
SRLQWV FDQ EH
WXUQHG 21�

7HUPLQDO
&RQQHFWLRQV

��
��
��

��
��
��

��
��

��
��
��

��
��
��

��
��

�

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

&20

�

$ %

�
�
�
�
�
�
�
�
�
��
��
��

�
�
�
�
�
�
�
�
�
��
��
��

&20

1&

�

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

&20

�

&20

1&

�

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

&20

�

$%

��
��
��

�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

��
��

��
��
��

�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

��
��

&20

1&

�

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

&20

�

&20

1&

�� 9'&

��9'&

�� 9'&

�� 9'& �� 9'&

�� 9'&

,,,

,,, ,9

�� 9'&

�� 9'&

'LPHQVLRQV '�VKDSH
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6SHFLILFDWLRQV $SSHQGL[ %

��

'& ,QSXW 8QLWV &RQWLQXHG

�*�$��,'���

,QSXW 9ROWDJH �� 9'&���������
,QSXW ,PSHGDQFH ��� NW

,QSXW &XUUHQW � P$ W\SLFDO �DW �� 9'&�

21 9ROWDJH ��� 9'& PLQ�

2)) 9ROWDJH ��� 9'& PD[�

21 5HVSRQVH
7LPH

��� PV PD[�

2)) 5HVSRQVH
7LPH

��� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �1R� RI FRQWDFWV WKDW FDQ EH WXUQHG 21 FKDQJHV GHSHQGLQJ RQ
DPELHQW WHPSHUDWXUH� 6HH WKH FKDUDFWHULVWLF GDWD EHORZ��

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

&20

&20

,1 ��

WR

,1 ��

,1 ��

��� NW

��� W

,1 ��

WR

��� NW

��� W

&20

,1 ��

&20
,1 ��

,

,,

,,,

,9

&20

,1 ��

&20
,1 ��

&20

,1 ��

&20
,1 ��

�

��

��

��

��

��
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�3RLQWV�

��&�7HPSHUDWXUH

1R� RI
SRLQWV
WKDW
FDQ EH
WXUQHG
21

1R� RI SRLQWV WKDW FDQ EH WXUQHG 21 YV�
WHPSHUDWXUH

8S WR ��
SRLQWV FDQ EH
WXUQHG 21 DW
���&�

7HPSHUDWXUH LV
���& ZKHQ ��
SRLQWV FDQ EH
WXUQHG 21�

7HUPLQDO
&RQQHFWLRQV
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$SSHQGL[ %6SHFLILFDWLRQV

��

'& ,QSXW 8QLWV &RQWLQXHG

&����,'���&1
,QSXW 9ROWDJH �� WR �� 9$&���������
,QSXW ,PSHGDQFH ��� NW
,QSXW &XUUHQW �� P$ W\SLFDO �DW �� 9'&�
21 9ROWDJH ���� 9'& PLQ�
2)) 9ROWDJH ��� 9'& PD[�
21 5HVSRQVH
7LPH

��� PV PD[�

2)) 5HVSRQVH
7LPH

��� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV�
,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�
&LUFXLW
&RQILJXUDWLRQ
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WR

,1 ��
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,1 ��

,1 ��

,1 ��
WR

�����
m)

�����
m)

���
W

���
W

,

,,

7HUPLQDO
&RQQHFWLRQV

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
��
��
��

&20

1&

�

�

��

��

��

��

��

��

�
�
�
�
�
�
�
�
�
��
��
��

&20

$
%

�

�

�

1&

1&

1&

1&

1&

�� WR
�� 9'&

'LPHQVLRQV (�VKDSH� ZLWK QR ��WHUPLQDO EORFN
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6SHFLILFDWLRQV $SSHQGL[ %

��

$&�'& ,QSXW 8QLWV

�*�$��,0��� �*�$��,0���

,QSXW 9ROWDJH �� WR �� 9$&�'&��������� ����� +] �� WR �� 9$&�'&��������� ����� +]

,QSXW ,PSHGDQFH ��� W ��� NW

,QSXW &XUUHQW �� P$ W\SLFDO �DW �� 9'&� �� P$ W\SLFDO �DW �� 9'&�

21 9ROWDJH ���� 9'& PLQ� ���� 9'& PLQ�

2)) 9ROWDJH ��� 9'& PD[� ��� 9'& PD[�

21 5HVSRQVH
7LPH

�� PV PD[� �� PV PD[�

2)) 5HVSRQVH
7LPH

�� PV PD[� �� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �� �� SRLQWV�FRPPRQ� � FLUFXLWV�

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

�� P$ � 9'& PD[� ��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[� ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

���
NW

��� NW
,1 ��

,1 ��
,1 ��

WR

&20

���
NW

��� NW
,1 ��

,1 ��
,1 ��

WR

&20

,QWHU�
QDO
&LUFXLW

&20

&20

,1 ��

WR

,1 ��

,1 ��

��� NW
��� W

��� NW
��� W

,1 ��
WR

&20

&20

,1 ��

WR

,1 ��

,1 ��

,1 ��

WR

,

,,

7HUPLQDO
&RQQHFWLRQV

a

a

��

&20

�

�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��

��

��

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

�

�

��1&

�� WR ��
9$&�9'&

�� WR ��
9$&�9'&

�� WR ��
9$&�9'&

�� WR ��
9$&�9'&

�� WR ��
9$&�9'&

�� WR ��
9$&�9'&

�

�

�

�

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��

��

��

�

�

�

�

�

�

��

��

��

��

��

��

&20

&20

1&

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��

��

��

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

&20

$
% ,,,

a
�

a
�

a

a

�

�

�

�

�

�

'LPHQVLRQV $�VKDSH $�VKDSH
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$SSHQGL[ %6SHFLILFDWLRQV

��

'& ,QSXW 8QLW
�*�$��,'���

,Q WKH FDVH ZKHUH D ODUJH QXPEHU RI ELWV PXVW EH FRQWUROOHG� DQ ,'��� '&
,QSXW 8QLW FDQ VLPSOLI\ ZLULQJ E\ FRQWUROOLQJ XS WR �� ELWV WKURXJK RQO\ ��
SRLQWV� 8VLQJ GLJLWDO VZLWFKHV RU D VSHFLDOO\ ZLUHG NH\ERDUG� GLIIHUHQW FRPEL�
QDWLRQV RI SRLQWV FDQ DFFHVV VSHFLILF ELWV DQG ZRUGV� 7ZR H[DPSOHV RI FRQ�
QHFWLRQV XVLQJ GLJLWDO VZLWFKHV RU D NH\ERDUG DUH JLYHQ�

&RQQHFWLRQ ([DPSOH �
�.H\ERDUG�

7KH WDEOH EHORZ VKRZV KRZ WKH ,'��� '& ,QSXW 8QLW FDQ EH ZLUHG XVLQJ D
VSHFLDOO\ ZLUHG NH\ERDUG� )RU H[DPSOH� LI $ RQ WKH NH\ERDUG LV SUHVVHG� WKH
FRPELQDWLRQ RI '$7$� DQG 67%� WXUQ 21 ELW ��� ZRUG Q� 6LPLODUO\� WKH FRPEL�
QDWLRQ RI '$7$ � DQG 67%� WXUQ 21 ELW ��� ZRUG Q��� 7KH YDOXH RI ZRUG Q
GHSHQGV RQ ZKHUH WKH 8QLW LV PRXQWHG RQ WKH 5DFN� )RU GHWDLOV� UHIHU WR WKH
&��� 2SHUDWLRQ 0DQXDO�

�

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

�� 9'&

$

%

&

'

(

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

&20 ��� 9�

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

&20 �� 9�

�� 9'&

1&

;

<

=

7KH WDEOH EHORZ VKRZV WKH FRPELQDWLRQV PDGH SRVVLEOH ZKHQ WKH NH\ERDUG
LV ZLUHG DV VKRZQ LQ WKH ILJXUH DERYH�

3RLQW 1XPEHU �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

ZRUG Q ( ' & % $

ZRUG Q � �

ZRUG Q � �

ZRUG Q � � = < ;

1RWH %HFDXVH WKH '& ,QSXW 8QLW LV RSHUDWHG RQ DQ H[WUHPHO\ VPDOO FXU�
UHQW� PDNH VXUH WKHUH LV DGHTXDWH GLVWDQFH EHWZHHQ WKH '& ,QSXW
8QLW ZLUHV DQG KLJK�WHQVLRQ HTXLSPHQW RU SRZHU OLQHV� ,I WKLV FDQQRW
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6SHFLILFDWLRQV $SSHQGL[ %

��

EH DYRLGHG� XVH VKLHOGHG FDEOHV ZKHQ ZLULQJ WKH '& ,QSXW 8QLW� %H
VXUH WR NHHS WKH WRWDO OHQJWK RI WKH ZLUHV OHVV WKDQ �� P�

&RQQHFWLRQ ([DPSOH �
�'LJLWDO 6ZLWFKHV�

7KLV H[DPSOH VKRZV KRZ WKH ,'��� '& ,QSXW 8QLW FDQ EH ZLUHG XVLQJ GLJLWDO
VZLWFKHV� -XVW DV WKH NH\V RQ WKH NH\ERDUG FDQ DFFHVV GLIIHUHQW FRPELQD�
WLRQV RI ZRUGV DQG ELWV� WKH GLJLWDO VZLWFKHV FDQ DFFHVV GLIIHUHQW FRPELQDWLRQV
RI ZRUGV DQG ELWV� )RU H[DPSOH� WKH FRPELQDWLRQ RI VZLWFK QR� � DQG SRLQW ��
DFFHVV ZRUG ELW ��� ZRUG Q�

+RZHYHU� IRU WKH VDNH RI VLPSOLFLW\ WKH ILJXUH EHORZ VKRZV WKH GLJLWDO VZLWFKHV
ZLUHG WR FRQWURO �� ELWV LQVWHDG RI �� ELWV DV ZDV VKRZQ LQ ([DPSOH �� :LUH
67%�� 67%�� 67%�� DQG 67%� WR DFFHVV DQ DGGLWLRQDO �� ELWV�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� � � � � � � �

�

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

�� 9'&

' & % $ &20

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �
&20 �����

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

&20 �� 9�

��� 9'&

1&

6ZLWFK QR� � � � � � � � �

7KH WDEOH EHORZ VKRZV WKH FRPELQDWLRQV PDGH SRVVLEOH ZKHQ WKH GLJLWDO
VZLWFKHV DUH ZLUHG DV VKRZQ LQ WKH ILJXUH DERYH�

3RLQW 1XPEHU �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

ZRUG Q 6ZLWFK QR� � 6ZLWFK QR� � 6ZLWFK QR� � 6ZLWFK QR� �

� � � � � � � � � � � � � � � �

67% � 67% �

ZRUG Q � � 6ZLWFK QR� � 6ZLWFK QR� � 6ZLWFK QR� � 6ZLWFK QR� �

ZRUG Q � � � � � � � � � � � � � � � � � �

67% � 67% �
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$SSHQGL[ %6SHFLILFDWLRQV

��

7LPLQJ
7KHVH SXOVHV DUH LQSXW DV GDWD WR ELWV � WKURXJK � RI ZRUG Q�

�� PV

� PV
'DWD � WKURXJK �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

'& 2XWSXW 8QLW
�*�$��2'���

%\ XVLQJ WKH 2'��� '& 2XWSXW 8QLW� D ODUJH QXPEHU RI ELWV FDQ EH FRQWUROOHG
WKURXJK RQO\ �� SRLQWV� -XVW OLNH WKH ,'��� '& ,QSXW 8QLW� GLIIHUHQW FRPELQD�
WLRQV RI SRLQWV FDQ DFFHVV ELWV DQG ZRUGV WR FRQWURO GLIIHUHQW RXWSXWV� 8VLQJ
WKLV W\SH RI 8QLW FDQ VLPSOLI\ ZLULQJ ZKHQ PDQ\ ELWV PXVW EH FRQWUROOHG� 8S WR
�� ELWV FDQ EH DFFHVVHG�

%HFDXVH WKH RXWSXW GDWD LV SRVLWLYH ORJLF� WKH WHUPLQDO RXWSXW JRHV KLJK ZKHQ
WKH RXWSXW GDWD LV ORJLFDO �� 7KH VWUREH RXWSXW LV QHJDWLYH ORJLF� VR ZKHQ D
VLJQDO LV RXWSXW� WKH FRUUHVSRQGLQJ WHUPLQDO JRHV ORZ� 8VH SRVLWLYH ORJLF RXW�
SXW GHYLFHV IRU WKH ORDG RI WKLV 8QLW� 7KH VWUREH RXWSXW LV F\FOLFDOO\ DQG DXWR�
PDWLFDOO\ RXWSXW�

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

�� 9'&

� � � �

�

��

�

'LVSOD\ QR� � � � � � � � �

�� NW � :

�� NW � :

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

'$7$ �

&21 �� 9�

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

&21 �� 9�

�� 9'&

1&

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6SHFLILFDWLRQV $SSHQGL[ %

��

7KH WDEOH EHORZ VKRZV WKH FRPELQDWLRQV PDGH SRVVLEOH ZKHQ WKH GLVSOD\ LV
ZLUHG DV VKRZQ LQ WKH ILJXUH RQ WKH SUHFHGLQJ SDJH� 7KH YDOXH RI ZRUG Q GH�
SHQGV RQ ZKHUH WKH 8QLW LV PRXQWHG RQ WKH 5DFN� )RU GHWDLOV� UHIHU WR WKH
&��� 2SHUDWLRQ 0DQXDO�

3RLQW 1XPEHU �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

'DWD 1XPEHU �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

ZRUG Q 'LVSOD\ QR� � 'LVSOD\ QR� � 'LVSOD\ QR� � 'LVSOD\ QR� �

� � � � � � � � � � � � � � � �

67% � 67% �

ZRUG Q � � 'LVSOD\ QR� � 'LVSOD\ QR� � 'LVSOD\ QR� � 'LVSOD\ QR� �

� � � � � � � � � � � � � � � �

67% � 67% �

1RWH %HFDXVH WKH '& ,QSXW 8QLW LV RSHUDWHG RQ DQ H[WUHPHO\ VPDOO FXU�
UHQW� PDNH VXUH WKHUH LV DGHTXDWH GLVWDQFH EHWZHHQ WKH '& ,QSXW
8QLW ZLUHV DQG KLJK�WHQVLRQ HTXLSPHQW RU SRZHU OLQHV� ,I WKLV FDQQRW
EH DYRLGHG� XVH VKLHOGHG FDEOHV ZKHQ ZLULQJ WKH '& ,QSXW 8QLW� %H
VXUH WR NHHS WKH WRWDO OHQJWK RI WKH ZLUHV OHVV WKDQ �� P�

7LPLQJ
7KH IROORZLQJ WLPLQJ FKDUW LOOXVWUDWHV WKH RSHUDWLRQ RI WKH 2XWSXW 8QLW ZKHQ
ZLUHG DV VKRZQ RQ WKH SUHYLRXV SDJH�

'DWD �

'DWD �

'DWD �

'DWD �

'DWD �

'DWD �

'DWD �

'DWD �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

67% �

� PV
� PV

� PV

� PV

�� PV

'DWD RI ELWV � WKURXJK � RI ZRUG Q DUH RXWSXW DV WKHVH SXOVHV�
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$SSHQGL[ %6SHFLILFDWLRQV

��

77/ ,QSXW 8QLWV
&����,'���&1

,QSXW 9ROWDJH � 9'& ����
,QSXW ,PSHGDQFH � NW
,QSXW &XUUHQW ��� P$ W\SLFDO �DW �� 9'&�
21 9ROWDJH � 9'& PLQ�
2)) 9ROWDJH � 9'& PD[�
21 5HVSRQVH
7LPH

��� PV PD[�

2)) 5HVSRQVH
7LPH

��� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV�
,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�
&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

&20

&20

,1 ��

WR

,1 ��

,1 ��

� NW

��� NW

� NW

��� NW

,1 ��
WR

&20

&20

,1 ��

WR

,1 ��

,1 ��

,1 ��
WR

,

,,,,

7HUPLQDO
&RQQHFWLRQV

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
��
��
��

&20

1&

�

�

��

��

��

��

��

��

�
�
�
�
�
�
�
�
�
��
��
��

&20

$ %

�

�

�

� 9'&
� 9'&

1&

1&

1&

1&

1&

� NW

���

NW

,1

&20

8VH D V\QFKURQRXV 77/ EXIIHU�

�77/�/6�77/�&026 EXIIHU�

'LPHQVLRQV (�VKDSH� ZLWK QR ��WHUPLQDO EORFN
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6SHFLILFDWLRQV $SSHQGL[ %

��

7ULDF 2XWSXW 8QLWV

�*�$��2$��� �*�$��2$���

0D[� VZLWFKLQJ
&DSDFLW\

� $ ��� 9$&� ����� +] �� $�FRPPRQ� � $�8QLW� � $ ��� 9$&� ����� +] �� $�FRPPRQ� � $�8QLW�

0LQ� VZLWFKLQJ
&DSDFLW\

�� P$ �UHVLVWLYH ORDG�
�� P$ �LQGXFWLYH ORDG� �� 9$&

�� P$ �UHVLVWLYH ORDG�
�� P$ �LQGXFWLYH ORDG� �� 9$&

/HDNDJH &XUUHQW � P$ ���� 9$&� PD[� � P$ ���� 9$&� PD[�� � P$ ���� 9$&� PD[�

5HVLGXDO 9ROWDJH ��� 9 PD[� ��� 9 PD[�

21 5HVSRQVH 7LPH � PV PD[� � PV PD[�

2)) 5HVSRQVH 7LPH ��� RI ORDG IUHTXHQF\ PD[� ��� RI ORDG IUHTXHQF\ PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �� �� SRLQWV�FRPPRQ� � FLUFXLWV�

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[� ��� P$ � 9'& PD[�

)XVH &DSDFLW\ � $ ��� 9 �WZR IXVHV� � $ ��� 9 �WZR IXVHV�

:HLJKW ��� JUDPV PD[� ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

,QWHU�
QDO
&LUFXLW

287 ��

287 ��
&20

287 ��

287 ��

WR

WR

&20

)XVH�IXVH EORZRXW

GHWHFWLRQ FLUFXLW

��

W

�����m)

)XVH�IXVH EORZRXW

GHWHFWLRQ FLUFXLW

��

W

�����m)

287 ��

287 ��

7KH IXVH XVHG LQ WKLV GLDJUDP LV � $ ��� 9
���� GLD� [ ���

,QWHU�
QDO
&LUFXLW

287 ��

287 ��
&20

287 ��

287 ��

WR

WR

&20

)XVH�IXVH EORZRXW

GHWHFWLRQ FLUFXLW

��

W

�����m)

)XVH�IXVH EORZRXW

GHWHFWLRQ FLUFXLW

��

W

�����m)

287 ��

287 ��

7KH IXVH XVHG LQ WKLV GLDJUDP LV � $ ��� 9
���� GLD� [ ���

7HUPLQDO
&RQQHFWLRQV

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

�
�
�
�

&20

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

�� ��
��

��

�
�

�
�
�
�
��
��
��
��
��
��

&20

a

a

��
1&

1&

��� 9$& PD[�

��� 9$& PD[�

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

�
�
�
�

&20

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

�� ��
��

��

�
�

�
�
�
�
��
��
��
��
��
��

&20

a

a

��
1&

1&

��� 9$& PD[�

��� 9$& PD[�

'LPHQVLRQV $�VKDSH $�VKDSH
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$SSHQGL[ %6SHFLILFDWLRQV

��

7ULDF 2XWSXW 8QLWV
&RQWLQXHG

�*�$��2$��� �*�$��2$���

0D[� VZLWFKLQJ
&DSDFLW\

� $ ��� 9$&� ����� +] �� $�FRPPRQ� � $�XQLW� � $ ��� 9$&� ����� +] �� $�FRPPRQ� � $�XQLW�

0LQ� VZLWFKLQJ
&DSDFLW\

�� P$ �UHVLVWLYH ORDG�
�� P$ �LQGXFWLYH ORDG� �� 9$&

�� P$ �UHVLVWLYH ORDG�
�� P$ �LQGXFWLYH ORDG� �� 9$&

/HDNDJH &XUUHQW � P$ ���� 9$&� PD[�� � P$ ���� 9$&� PD[� � P$ ���� 9$&� PD[�� � P$ ���� 9$&� PD[�

5HVLGXDO 9ROWDJH ��� 9 PD[� ��� 9 PD[�

21 5HVSRQVH 7LPH � PV PD[� � PV PD[�

2)) 5HVSRQVH 7LPH ��� RI ORDG IUHTXHQF\ PD[� ��� RI ORDG IUHTXHQF\ PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �� �� SRLQWV�FRPPRQ� � FLUFXLWV�

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[� ��� P$ � 9'& PD[�

)XVH &DSDFLW\ � $ ��� 9 �WKUHH IXVHV� 1RW SURYLGHG

3RZHU IRU ([WHUQDO
6XSSO\

ï ��� P$ � 9'& ���� PD[�

:HLJKW ��� JUDPV PD[� ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

,QWHU�

QDO

&LUFXLW
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6HUYLFH /LIH RI 5HOD\ (OHFWULFDO� ������� RSHUDWLRQV �UHVLVWLYH ORDG�
������� RSHUDWLRQV �LQGXFWLYH ORDG�
0HFKDQLFDO� ���������� RSHUDWLRQV

(OHFWULFDO� ������� RSHUDWLRQV �UHVLVWLYH ORDG�
������� RSHUDWLRQV �LQGXFWLYH ORDG�
0HFKDQLFDO� ���������� RSHUDWLRQV

21 5HVSRQVH 7LPH �� PV PD[� �� PV PD[�

2)) 5HVSRQVH 7LPH �� PV PD[� �� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV� �� �LQGHSHQGHQW FRPPRQ�

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[� ��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[� ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ [

[

,QWHU�
QDO
&LUFXLW

,QWHU�
QDO
&LUFXLW

287 ��

287 ��
&20

287 ��

287 ��

� 9
�� 9'&

WR

WR

&20

5HOD\V DUH PRXQWHG RQ VRFNHWV
DQG DUH UHSODFHDEOH�

[

[

,QWHU�
QDO
&LUFXLW

,QWHU�
QDO
&LUFXLW

287 ��

287 ��

&20

287 ��

287 ��

� 9
�� 9'&

WR

WR

&20

&20

&20

5HOD\V DUH PRXQWHG RQ VRFNHWV
DQG DUH UHSODFHDEOH�

7HUPLQDO
&RQQHFWLRQV

a

a

/

/

/

/

/

/

/
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�

&20

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��
��

��

��

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

�

�

��
�
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a
a
a
a
a
a
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/
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a
a
a
a
a
a
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/
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1&
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�
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�

�

� ��

��
���

�� 9'&

�

a �� 1&

��� 9$&
�� 9'&
PD[� ��

'LPHQVLRQV $�VKDSH %�VKDSH
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6SHFLILFDWLRQV $SSHQGL[ %

��

&RQWDFW 2XWSXW 8QLWV &RQWLQXHG

�*�$��2&���

0D[� VZLWFKLQJ
&DSDFLW\

� $ ��� 9$& �FRV RI SKDVH DQJOH ���
��� $ ��� 9$& �FRV RI SKDVH DQJOH ����� � $ �� 9'& ��
$�FRPPRQ� �� $�8QLW�

0LQ� VZLWFKLQJ
&DSDFLW\

�� P$ � 9'&

3RZHU IRU
([WHUQDO 6XSSO\

9ROWDJH� �� 9'& ��� �
&XUUHQW� �� P$�SRLQW� ��� P$�8QLW

%LW *�%����3�)'�86�0 ��� 9'&� Z�VRFNHW

6HUYLFH /LIH RI 5HOD\ (OHFWULFDO� ������� RSHUDWLRQV �UHVLVWLYH ORDG� �������
RSHUDWLRQV �LQGXFWLYH ORDG�
0HFKDQLFDO� ���������� RSHUDWLRQV

21 5HVSRQVH 7LPH �� PV PD[�

2)) 5HVSRQVH 7LPH �� PV PD[�

1R� RI 3RLQWV �� �� SRLQWV�FRPPRQ� � FLUFXLWV�

,QWHUQDO &XUUHQW
&RQVXPSWLRQ

��� P$ � 9'& PD[�

:HLJKW ��� JUDPV PD[�

&LUFXLW
&RQILJXUDWLRQ

[

[

,QWHU�
QDO
&LUFXLW

,QWHU�
QDO
&LUFXLW

287 ��

287 ��

&20
287 ��
287 ��

� 9
�� 9'&

WR

&20

287 ��

287 ��

&20
287 ��
287 ��

WR

&20

,

,,

7HUPLQDO
&RQQHFWLRQV

/
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&20

$
% ,,,

a

�

a

�

a

a

�

�

� �

��� 9$&
�� 9'&
PD[�

��� 9$&
�� 9'&
PD[�

��� 9$&
�� 9'&
PD[�

��� 9$&
�� 9'&
PD[�

��

'LPHQVLRQV &�VKDSH
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$SSHQGL[ %6SHFLILFDWLRQV

��

)XVHV
8QLW 0RGHO )XVH 6SHFLILFDWLRQV

&����36���
&����36���
&����36���

� $ ��� 9 ����� GLD� [ ���

&����36���
&����36���

� $ ��� 9 ����� GLD� [ ���

&����2'���
&����2'���
&����2$���

� $ ��� 9 ���� GLD� [ ���

&����2$���
&����2$���

� $ ��� 9 ����� GLD� [ ���

&����2'��� �� $ ��� 9

'LPHQVLRQV
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV XQOHVV VWDWHG RWKHUZLVH�

&38 5DFN
�*�$��%&���
&����%&���

���

���

������

�*�$��%&���
&����%&���

���

���

���

���

&����%&���

���

���

������
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6SHFLILFDWLRQV $SSHQGL[ %

��

&����%&���

���

���

���

&����%&���

���

���

������

([SDQVLRQ ,�2 5DFN
�*�$��%,���

���

���

������

�*�$��%,���

���

���

���

���
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$SSHQGL[ %6SHFLILFDWLRQV

��

$�VKDSH ,�2 8QLW

%�VKDSH ,�2 8QLW
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6SHFLILFDWLRQV $SSHQGL[ %

��

&�VKDSH ,�2 8QLW

'�VKDSH ,�2 8QLW
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$SSHQGL[ %6SHFLILFDWLRQV

��

(�VKDSH ,�2 8QLW

8QLW :HLJKWV
0RGHO :HLJKW �PD[��

&����&38���9� � NLORJUDP
&����36����36����36��� HDFK ��� NLORJUDPV
&����36����36���

J

&����,,��� ��� JUDPV
&����,,��� ��� JUDPV
&����%&��� HDFK ��� NLORJUDPV
&����%&���

J

&����%,���
&����%&��� HDFK � NLORJUDPV
&����%&���

J

&����%,���
&����%&��� ��� NLORJUDPV
&����%&��� ��� NLORJUDPV
&����%&��� ��� NLORJUDPV
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6SHFLILFDWLRQV $SSHQGL[ %

��

,�2 &RQQHFWLQJ &DEOHV
8VH DQ ,�2 &RQQHFWLQJ &DEOH WR FRQQHFW WKH &38 5DFN WR DQ ([SDQVLRQ ,�2
%DFNSODQH RU WR FRQQHFW DQ ([SDQVLRQ ,�2 %DFNSODQH WR DGGLWLRQDO ([SDQVLRQ
,�2 %DFNSODQH�

)DVWHQ WKH FRQQHFWRUV ZLWK WKH ORFNV SURYLGHG RQ WKH FRQQHFWRUV WR VHFXUH
WKH FRQQHFWLRQ EHWZHHQ WKH FDEOH FRQQHFWRU DQG WKH FRQQHFWRU RQ WKH %DFN�
SODQH� ,I WKH FRQQHFWRUV DUH QRW SURSHUO\ FRQQHFWHG RU WKH ,�2 &RQQHFWLQJ
&DEOH LV GLVFRQQHFWHG GXULQJ &38 RSHUDWLRQ� HUURUV VXFK DV ,�2 %86 HUURU
DQG ,�2 6(77,1* HUURU ZLOO RFFXU�

/RFN VSULQJ/RFN VSULQJ

7KH OHQJWK RI WKH FRQQHFWLQJ FDEOH GHSHQGV RQ WKH GLVWDQFH EHWZHHQ WKH WZR
5DFNV WR EH FRQQHFWHG� 7KH OHQJWK RI WKH FDEOH VKRXOG EH DSSUR[LPDWHO\ ��
FP ORQJHU WKDQ WKH GLVWDQFH EHWZHHQ WKH WZR 5DFNV�

&DEOH /HQJWK �/� 'LVWDQFH EHWZHHQ
5DFN �PD[�� �;�

�� FP �� FP
�� FP �� FP
�� FP �� FP
� P �� FP
� P ��� FP

([SDQVLRQ 5DFN RU
,�2 5DFN

([SDQVLRQ 5DFN

;
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$SSHQGL[ %6SHFLILFDWLRQV

��

7KH ILJXUHV EHORZ VKRZ WKH GLPHQVLRQV RI WKH FDEOH DQG WKH KHLJKW RI WKH
FRQQHFWRU ZKHQ WKH FDEOH LV FRQQHFWHG WR WKH %DFNSODQH�

/

0RGHO &DEOH /HQJWK �/�
�*�$��&1���1 �� FP
�*�$��&1���1 �� FP
�*�$��&1���1 �� FP
�*�$��&1���1 � P
�*�$��&1���1 � P

7KH OHQJWK RI DQ LQGLYLGXDO FRQQHFWLQJ FDEOH FDQ QRW EH H[WHQGHG PRUH WKDQ
� P� 6HOHFW HDFK ,�2 FDEOH DQG RUJDQL]H HDFK GHYLFH VR WKH FDEOH OHQJWK LV
ZLWKLQ � P�

1RWH 'R QRW UXQ WKH ,�2 FRQQHFWLQJ FDEOH LQ WKH VDPH GXFW ZLWK SRZHU
OLQHV RU RWKHU ,�2 OLQHV�

��� PP

$SSUR[� ��� PP
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��

& 6WDQGDUG 0RGHOV

&38 %DFNSODQH

1DPH 5HPDUNV 0RGHO
%DFNSODQH � ,�2 VORWV
 � /LQN VORWV &����%&���S

� ,�2 VORWV � /LQN VORWV �*�$��%&����
� /LQN VORWV &����%&���

� ,�2 VORWV � /LQN VORWV &����%&���
� ,�2 VORWV � /LQN VORWV �*�$��%&����

� /LQN VORWV &����%&���
� ,�2 VORWV � /LQN VORWV &����%&���

&38 ï �*�&��&38���(9�
5$0 3DFN ��. ZRUGV �*�$��05���

��. ZRUGV �*�$��05���
520 3DFN ��. ZRUGV PD[� �*�$��03���
(3520 &KLS ���� ��� QV :ULWLQJ YROWDJH

9
520�+S

����� ��� QV
J J

�� 9 520�,
���� ��� QV :ULWLQJ YROWDJH

9
520�+%�%

����� ��� QV
J J

���� 9 520�,%�%
&38 3RZHU 6XSSO\ ��� WR ������� WR ��� 9$&

� O EO �
2XWSXW� � $ � 9'& �*�$��36����(SS \ �

�VHOHFWDEOH� 2XWSXW� �� $ � 9'& �*�$��36����(
�� 9'& 2XWSXW� � $ � 9'& �*�$��36����(

2XWSXW� � $ � 9'& &����36����(
([SDQVLRQ ,�2 3RZHU
6XSSO\

��� WR ������� WR ��� 9$&
�VHOHFWDEOH�

2XWSXW� � $ � 9'& �*�$��36����(
6XSS \

�� 9'& 2XWSXW� � $ � 9'& �*�$��36����(
,�2 &RQWURO 8QLW 5HTXLUHG WR FRQQHFW ([SDQVLRQ ,�2 5DFNV �*�$��,,���


7KH ULJKWPRVW VROW LV RQO\ IRU /LQN 8QLWV�

([SDQVLRQ ,�2 %DFNSODQH
1DPH 5HPDUNV 0RGHO

([SDQVLRQ ,�2 %DFNSODQH � VORWV �*�$��%,���S � S
� VORWV �*�$��%,���

3RZHU 6XSSO\ ��� WR ������� WR ��� 9$&
�VHOHFWDEOH�

2XWSXW� � $ � 9'& �*�$��36����(

�� 9'& 2XWSXW� � $ � 9'& �*�$��36����(
,�2 ,QWHUIDFH 8QLW ï �*�$��,,���
,�2 &RQQHFWLQJ &DEOH �� FP &����&1���1� J

�� FP &����&1���1
�� FP &����&1���1
� P &����&1���1
� P &����&1���1
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$SSHQGL[ &6WDQGDUG 0RGHOV

��

,�2 8QLWV
1DPH 5HPDUNV 0RGHO

,QSXW 8QLW '& �� P$ � WR �� 9'& �� SWV �*�$��,'���S
�� P$ �� WR �� 9'& �� SWV �*�$��,'���
�� P$ �� WR �� 9'& 21 UHVSRQVH WLPH� �� PV PD[� �� SWV �*�$��,'���

21 UHVSRQVH WLPH� ��� PV �� SWV �*�$��,'���
�� P$ �� WR �� 9'& �� SWV �*�$��,'���&1
� P$ �� 9'&� VWDWLF �� SWV �*�$��,'���
�� P$ �� 9'&� G\QDPLF �� SWV �*�$��,'���
� P$ �� 9'&� VWDWLF �� SWV �*�$��,'���

$& �� P$ ��� WR ��� 9$& �� SWV �*�$��,$���
�� P$ ��� WR ��� 9$& �� SWV �*�$��,$���
�� P$ ��� WR ��� 9$& �� SWV �*�$��,$���
�� P$ ��� WR ��� 9$& �� SWV �*�$��,$���

$&�'& �� P$ �� WR �� 9$&�'& �� SWV �*�$��,0����
�� P$ �� WR �� 9$&�'& �� SWV �*�$��,0���

77/ ��� P$ � 9'& �� SWV �*�$��,'���&1
,QWHUUXSW �� P$ �� WR �� 9'& � SWV �*�$��,'���

2XWSXW 8QLW &RQWDFW �$ ��� 9$&��� 9'& �� SWV �*�$��2&���S
�$ ��� 9$&��� 9'& �VHS� FRPPRQV� �� SWV �*�$��2&���
�$ ��� 9$&��� 9'& �� SWV �*�$��2&���

7UDQVLVWRU �$ �� WR �� 9'& �� SWV �*�$��2'���
�$ �� WR �� 9'& �� SWV �*�$��2'���
�� P$ �� 9'& �VHS� FRPPRQV� �� SWV �*�$��2'���
��� $ �� WR �� 9'& �� SWV �*�$��2'���
��� $ �� WR �� 9'& �� SWV &����2'���
��� $ �� WR �� 9'& �� SWV �*�$��2'���
��� $ �� WR �� 9'&� 313 RXWSXW �� SWV �*�$��2'���
��� $ �� WR �� 9'&� ,�2 UHOD\ WHUPLQDO FDQ EH FRQQHFWHG� �� SWV &����2'���&1
��� $ �� 9'&� G\QDPLF �� SWV �*�$��2'���
��� $ �� 9'&� VWDWLF �� SWV �*�$��2'���

7ULDF � $ ��� 9$& PD[� �SURGXFWLRQ VFKHGXOHG WR VWRS� �� SWV �*�$��2$���
� $ ��� 9$& PD[� �SURGXFWLRQ VFKHGXOHG WR VWRS� �� SWV �*�$��2$���
� $ ��� 9$& PD[� �� SWV �*�$��2$���
� $ ��� 9$& PD[� �� SWV �*�$��2$���
��� $ ��� 9$& PD[� �� SWV &����2$���

2XWSXW 8QLW 77/ ��� P$ � 9'& �� SWV �*�$��2'���&1
'& ,QSXW�7UDQVLVWRU 2XWSXW
8 L

�� WR �� 9'& ,QSXW� �� P$ �� SWV
K

�*�$��0'���&1S � S
8QLW 2XWSXW� ��� $

S
HDFK

'XPP\ ,�2 8QLW 1R� RI ,�2 SRLQWV LV VHOHFWDEOH ��� �*�$��'80��
$�' &RQYHUVLRQ ,QSXW � WR �� P$ � WR � 9 � SWV �*�$��$'���� S

� WR �� 9 � SWV �*�$��$'���
� WR � 9 � SWV �*�$��$'���
ï�� WR �� 9 � SWV �*�$��$'���
ï� WR � 9 � SWV �*�$��$'���
� WR �� P$ � WR � 9 � SWV �*�$��$'���
� WR �� 9 � SWV �*�$��$'���
� WR �� 9� � WR �� P$ � SWV &����$'���
� WR � 9� � WR �� 9� ï� WR � 9� ï�� WR �� 9� � WR �� P$�
ï�� WR �� P$

�� SWV &����$'���
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$SSHQGL[ &6WDQGDUG 0RGHOV

��

1DPH 0RGHO5HPDUNV
'�$ &RQYHUVLRQ 2XWSXW � WR �� P$ � WR � 9 � SWV �*�$��'$���� S

� WR �� 9 � SWV �*�$��'$���
� WR � 9 � SWV �*�$��'$���
ï�� WR �� 9 � SWV �*�$��'$���
ï� WR � 9 � SWV �*�$��'$���
� WR �� P$� � WR � 9� � WR �� 9 � SWV &����'$���
ï�� WR �� 9 � SWV &����'$���

+LJK�VSHHG &RXQWHU � %&' GLJLWV� �� . FSV � 6HW YDOXH � SW �*�$��&7���J S
� %&' GLJLWV� �� . FSV � 6HW YDOXH � SW �*�$��&7���
�� NFSV� � PRGHV � SWV &����&7���
� %LQDU\ GLJLWV� �� . FSV � 6HW YDOXH � SW &����&7���

0DJQHWLF &DUG 5HDGHU ��� �*�$��0*&��
&RQQHFWLQJ &DEOH ��� �*�$��&1���
&DUG 5HDGHU ��� �6�<5�0$:�&���
&DUG ��� �*�$��0&'��
3,' ��� �*�$��3,'���(
3RVLWLRQ &RQWURO ��D[LV� IRU VWHSSLQJ�VHUYR PRWRU �*�$��1&����(

��D[LV� IRU VHUYR PRWRU �*�$��1&����(9�
��D[LV� IRU VHUYR PRWRU &����1&����(
(QFRGHU $GDSWHU �*�$��$(���
7HDFKLQJ %R[ ��� �*�$��78����(J

�*�$��78����(
&RQQHFWLQJ &DEOH IRU
78

)RU 1&����( � P &���+�&1���J
78��� � P &���+�&1���

)RU 1&����(�����(9����� � P &����&1���
$6&,, 8QLW 5$0 � ((3520 &����$6&��
/DGGHU 3URJUDP ,�2 ��� &����/'3���9�
&DP 3RVLWLRQHU ��� &����&3���
7HPSHUDWXUH 6HQVRU 8QLW )RU WKHUPRFRXSOHV &����76���

)RU WHPSHUDWXUH�UHVLVWDQFH WKHUPRPHWHUV &����76���
,' 6HQVRU 8QLW (OHFWURPDJQHWLF W\SH *HQHUDO�SXUSRVH &����,'6���9�J \S

/RQJ�GLVWDQFH &����,'6���9�
0LFURZDYH W\SH *HQHUDO�SXUSRVH &����,'6��\S

/RQJ�GLVWDQFH &����,'6��
,' $GDSWHU )RU WKH &����,'6���9� &����,'$��S

)RU WKH &����,'6�� &����,'$��
5HDG�:ULWH
+ G

(OHFWURPDJQHWLF W\SH 9����+ VHULHV�
+HDG 0LFURZDYH W\SH 9����+ VHULHV
'DWD &DUULHU
� �

65$0 W\SH IRU 9����+ VHULHV� 9����'PP5PP
�VHH QRWH� ((3520 W\SH IRU 9����+ VHULHV� 9����'PP3PP

1RWH )RU 5HDG�:ULWH +HDG DQG 'DWD &DUULHU FRPELQDWLRQV� UHIHU WR WKH 9��� )$ ,'
6\VWHP5�:+HDGV DQG((3520'DWD&DUULHUV2SHUDWLRQ0DQXDO DQG6XSSOH�
PHQW RU 9��� )$ ,' 6\VWHP 5�: +HDGV DQG 65$0 'DWD &DUULHUV 2SHUDWLRQ
0DQXDO DQG 6XSSOHPHQW�
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$SSHQGL[ &6WDQGDUG 0RGHOV

��

/LQN 8QLWV DQG 5HPRWH
,�2 8QLWV

1DPH 5HPDUNV 0RGHO
+RVW /LQN 5DFN�PRXQWLQJ $3)�3&) �*�$��/.����3(9�J

3&) �*�$��/.����(9�
56����&�56���� �*�$��/.����(9�
$3)�3&) &����/.����3
3&) &����/.���
56����&�56���� &����/.���

&38�PRXQWLQJ $3)�3&) �*�$��/.����3(9�J
3&) �*�$��/.����(9�
56����& �*�$��/.����(9�
56���� �*�$��/.����(9�

3& /LQN /LQNV XS WR �� 3&V
6<60$& 1HW *HQHUDO�SXUSRVH &����617���9�
2SWLFDO 5HPRWH ,�2 0DVWHU $3)�3&) �*�$��50����3(9�S �

3&) �*�$��50����(9�
2SWLFDO 5HPRWH ,�2 6ODYH $3)�3&) Z�� RSWLFDO FRQQHFWRU �*�$��57����3(9�S � �

Z�� RSWLFDO FRQQHFWRUV �*�$��57����3(9�
3&) Z�� RSWLFDO FRQQHFWRU �*�$��57����(9�

Z�� RSWLFDO FRQQHFWRUV �*�$��57����(9�
2SWLFDO ,�2 /LQN $3)�3&) �*�$��/.����3(S �

3&) �*�$��/.����(
:LUHG 5HPRWH ,�2 0DVWHU ï �*�$��50���
:LUHG 5HPRWH ,�2 6ODYH ï �*�$��57���
5HPRWH 7HUPLQDO ,QSXW 6SHFLI\ �� 9'& RU �� 9'&� *���,&��

2XWSXW
S \

*���2'��
,QSXW %ORFN $& ,QSXW 6SHFLI\ ��� 9$& RU ��� 9$&� *�7&�,$��S

'& ,QSXW 6SHFLI\ �� 9'& RU �� 9'&� *�7&�,'��
2XWSXW %ORFN 2XWSXW 6SHFLI\ �� 9'& RU �� 9'&� *�7&�2&��
2SWLFDO 7UDQVPLWWLQJ ,�2 '& ,QSXW 1R�YROWDJH

9$&
� SWV $3)�3&) �*�$��,'����3(S J � S J

FRQWDFW� ��� 9$&
S

3&) �*�$��,'����(
$&�'& ,QSXW �� WR �� 9$&�'&

9$&
� SWV $3)�3&) �*�$��,0����3(� S �

��� 9$&
S

3&) �*�$��,0����(
$& ,QSXW ��� 9$&

9$&
� SWV $3)�3&) �*�$��,$����3(S

��� 9$&
S

3&) �*�$��,$����(
&RQWDFW
2XWSXW

� $ ��� 9$&�
�� 9'&

� SWV $3)�3&) �*�$��2&����3(
2XWSXW �� 9'&

������� 9$& 3&) �*�$��2&����(

7ULDF 2XWSXW ������� 9$&
� 9$&

� SWV $3)�3&) �*�$��2$����3(S �
������� 9$&

S
3&) �*�$��2$����(

7UDQVLVWRU
2XWSXW

��� $ �� WR
�� 9'&

� SWV $3)�3&) �*�$��2'����3(
2XWSXW �� 9'&

������� 9$& 3&) �*�$��2'����(
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$SSHQGL[ &6WDQGDUG 0RGHOV

��

6<60$& %86

1DPH 5HPDUNV 0RGHO
/LQN $GDSWHU 56����� � SFV �*�$��$/���S

2SWLFDO �$3)�3&)�� �SFV �*�$��$/����3(
2SWLFDO �3&)�� �SFV �*�$��$/����(
2SWLFDO �$3)�3&)�� 56����� 56����&� � SF HDFK �*�$��$/����3(
2SWLFDO �3&)�� 56����� 56����&� � SF HDFK �*�$��$/����(
2SWLFDO �$3)�3&)�� RSWLFDO �$*)�� � SF HDFK �*�$��$/����3(
2SWLFDO �3&)�� RSWLFDO �$*)�� � SF HDFK �*�$��$/����(
2SWLFDO �$3)�3&)�� RSWLFDO �$*)�� � SFV HDFK �*�$��$/����3(
2SWLFDO �$3)�3&)�� � SF� 56���� � SF IRU :LUHG
5HPRWH ,�2 V\VWHP RQO\

�*�$��$/����3(

5HSHDWHU $3)�3&) �*�$��537���3(S
3&) �*�$��537���(

$OO 3ODVWLF 2SWLFDO )LEHU
&DEOH �$3)�

1DPH 5HPDUNV 0RGHO
3ODVWLOF 2SWLFDO )LEHU &DEOH &DEOH RQO\� � WR ��� P LQ PXOWLSOHV RI � PHWHUV RU PXOWLSOHV RI ��� RU

���P
�*�$��3)���

2SWLFDO &RQQHFWRU $ � SFV �EURZQ�� IRU SODVWLF RSWLFDO ILEHU �� P ORQJ PD[� �*�$��&2���
2SWLFDO &RQQHFWRU % � SFV �EODFN� IRU SODVWLF RSWLFDO ILEHU � WR �� P ORQJ �*�$��&2���
3ODVWLOF 2SWLFDO )LEHU &DEOH � P� Z�RSWLFDO FRQQHFWRU $ SURYLGHG DW ERWK HQGV �*�$��3)���

3ODFWLF�&ODG 2SWLFDO
)LEHU &DEOH �3&)�

1DPH 5HPDUNV 0RGHO
2SWLFDO )LEHU &DEOH
�L G �

��� P� Z�FRQQHFWRU $PELHQW WHPSHUDWXUH� ï��� �*�$��2)���S
�LQGRRU� � P� Z�FRQQHFWRU

$PELHQW WHPSHUDWXUH� ��
WR ���& �*�$��2)���

� P� Z�FRQQHFWRU �*�$��2)���
� P� Z�FRQQHFWRU �*�$��2)���
� P� Z�FRQQHFWRU �*�$��2)���
�� P� Z�FRQQHFWRU �*�$��2)���
�� P� Z�FRQQHFWRU �*�$��2)���
�� P� Z�FRQQHFWRU �*�$��2)���
�� P� Z�FRQQHFWRU �*�$��2)���
�� P� Z�FRQQHFWRU �*�$��2)���

2SWLFDO )LEHU &DEOH
�LQGRRU�RXWGRRU�

� WR ��� P �2UGHU LQ 8QLWV
RI � P�

$PELHQW WHPSHUDWXUH� ï���
WR ���&

�*�$��2)���

��� WR ��� P �2UGHU LQ
8QLWV RI � P�

$PELOHQW WHPSHUDWXUH� �� WR
���& �0XVW QRW EH
VXEMHFWHG WR GLUHFW VXQOLJKW�
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$SSHQGL[ &6WDQGDUG 0RGHOV

���

3HULSKHUDO 'HYLFHV

1DPH 5HPDUNV 0RGHO
3URJUDPPLQJ &RQVROH 9HUWLFDO� Z�EDFNOLJKW �*�$��352���(J J

+RUL]RQWDO� Z�EDFNOLJKW �*�$��352���(
3URJUDPPLQJ &RQVROH
& L & EO

)RU FRQQHFWLQJ 3URJUDPPLQJ &RQVROH�
*3& ),7 �2 O &1 > @ I

� P �*�$��&1���J J
&RQQHFWLQJ &DEOH

J J J �
*3& RU ),7� �2QO\ XVH &1��� >� P@ IRU
3URJUDPPLQJ &RQVROH �

� P &����&1���
3URJUDPPLQJ &RQVROH��

�� P &����&1���
�� P &����&1���
�� P &����&1���
�� P &����&1���
�� P &����&1���

3URJUDPPLQJ &RQVROH $GDSWHU )RU H[WHQGLQJ 3URJUDPPLQJ &RQVROH�
& L EO L

�*�$��$3���
3URJUDPPLQJ &RQVROH %DVH

J J J
&RQQHFWLQJ FDEOH LV VHSDUDWH� �*�$��%3���

'DWD $FFHVV &RQVROH ï &���+�'$&��
+DQGKHOG 3URJUDPPLQJ &RQVROH ï &���+�35����(
3URJUDPPLQJ &RQVROH $GDSWHU 5HTXLUHG IRU HDFK +DQGKHOG 3URJUDPPLQJ

& O
ï &����$3���

&RQQHFWLQJ &DEOH
T J J

&RQVROH � P &���+�&1���J
� P &���+�&1���

3520 :ULWHU :ULWH YROWDJH ������� 9 DSSOLFDEOH &����35:��
3ULQWHU ,QWHUIDFH 8QLW 0HPRU\ 3DFN LV VHSDUDWH� �*�$��357���(
0HPRU\ 3DFN
�IRU 3ULQWHU ,QWHUIDFH�

ï &����03����(9�

3ULQWHU &RQQHFWLQJ &DEOH � P� IRU FRQQHFWLQJ SULQWHU 6&<�&1���
)ORSS\ 'LVN ,QWHUIDFH 8QLW �*�$��)'����(
3HULSKHUDO ,QWHUIDFH 8QLW &RQQHFWLQJ FDEOH LV VHSDUDWH� �*�$��,3����(
*UDSKLF 3URJUDPPLQJ &RQVROH ��� WR ��� 9$&� �� .� Z�FRPPHQWV �*�$��*3&���(
*3& 0HPRU\ 3DFN Z�FRPPHQWV IRU &��� 3�W\SH� &���� &��� &����03����(9�
&57 ,QWHUIDFH 8QLW )RU FRQQHFWLQJ *3& WR &57 &����*'���
&DVVHWWH 5HFRUGHU &RQQHFWLQJ
&DEOH

� P 6&<325�3/*��

6<60$& 6XSSRUW 6RIWZDUH
�666�

/DGGHU GLDJUDP SURJUDPPLQJ VRIWZDUH IRU
,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU�

���µ �'' &����=/�$7��(

2SWLRQDO 3URGXFWV

1DPH 5HPDUNV 0RGHO
%DWWHU\ ï �*�$��%$7��
5HOD\ �� 9'& *�%�����3�)'�86�0
,�2 7HUPLQDO &RYHU )RU ���SLQ EORFN� VSHFLDO W\SH �*�$��&29���

)RU ���SLQ EORFN� VWDQGDUG &����&29��
)RU ���SLQ EORFN� VWDQGDUG &����&29��

&RQQHFWRU &RYHU )RU ,�2 FRQQHFWRU �*�$��&29��
)RU /LQN FRQQHFWRU �*�$��&29��
)RU ,�2 &RQWURO 8QLW � ,�2 ,QWHUIDFH 8QLW FRQQHFWRU �*�$��&29��
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*ORVVDU\
%DFNSODQH $ EDVH WR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D

VHULHV RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK ZLULQJ WR FRQQHFW WKHP WR WKH
&38 DQG 3RZHU 6XSSO\� %DFNSODQHV DOVR SURYLGH FRQQHFWRUV XVHG WR
FRQQHFW WKHP WR RWKHU %DFNSODQHV� ,Q VRPH 6\VWHPV� GLIIHUHQW %DFNSODQHV
DUH XVHG IRU GLIIHUHQW 5DFNV� LQ RWKHU 6\VWHPV� 5DFNV GLIIHU RQO\ E\ WKH 8QLWV
PRXQWHG WR WKHP�

EDFN�XS $ FRS\ RI H[LVWLQJ GDWD ZKLFK LV YDOXDEOH LI GDWD LV DFFLGHQWDOO\ HUDVHG�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $
ELW KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV
21 DQG 2))� $ ELW LV RQH ELQDU\ GLJLW�

FHQWUDO SURFHVVLQJ XQLW $ GHYLFH WKDW LV FDSDEOH RI VWRULQJ D SURJUDP DQG GDWD� DQG H[HFXWLQJ WKH VHW
RI LQVWUXFWLRQV FRQWDLQHG LQ WKH SURJUDP� ,Q D 3& 6\VWHP� WKH FHQWUDO
SURFHVVLQJ XQLW H[HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV
ZLWK H[WHUQDO GHYLFHV� HWF�

FRPPXQLFDWLRQ FDEOH &DEOH XVHG WR WUDQVIHU GDWD EHWZHHQ FRPSRQHQWV RI D FRQWURO V\VWHP DQG
FRQIRUPLQJ WR WKH 56����& RU 56���� VWDQGDUGV�

&RQWURO 6\VWHP $OO RI WKH KDUGZDUH DQG VRIWZDUH FRPSRQHQWV XVHG WR FRQWURO RWKHU GHYLFHV�
$ &RQWURO 6\VWHP LQFOXGHV WKH 3& 6\VWHP� WKH 3& SURJUDPV� DQG DOO ,�2
GHYLFHV WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG
V\VWHP�

&38 $Q DFURQ\P IRU FHQWUDO SURFHVVLQJ XQLW�

&38 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH D &38 5DFN�

&38 5DFN 3DUW RI D 5DFN 3&� WKH &38 5DFN FRQWDLQV WKH &38� D 3RZHU 6XSSO\� DQG
RWKHU 8QLWV�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�
H�J�� WKH /5 DUHD LV GHVLJQHG WR KROG FRPPRQ GDWD LQ D 3& /LQN 6\VWHP�

GDWD OLQN $OORZV IRU WKH FRQQHFWLRQ RI XS WR �� 3&V LQ D 1HW /LQN 6\VWHP ZKHUH HDFK LV
FRQWULEXWLQJ LQIRUPDWLRQ WR D FRPPRQ PHPRU\ DUHD� 'DWD OLQNV PD\ EH
HVWDEOLVKHG LQ WKH /5 DQG�RU '0 PHPRU\ DUHDV�

GLVWULEXWHG FRQWURO $Q DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG
V\VWHP LV ORFDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� L�H�� FRQWURO LV
GHFHQWUDOL]HG DQG ´GLVWULEXWHGµ RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D
FRQFHSW EDVLF WR 3& 6\VWHPV�

((3520 >(�OHFWULFDOO\� (�UDVDEOH� 3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI
520 LQ ZKLFK VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV
DFFRPSOLVKHG XVLQJ D VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS
DQG FDQ EH GRQH ZLWKRXW KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH
GHYLFH LQ ZKLFK LW LV PRXQWHG�

(3520 >(�UDVDEOH� 3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520 LQ
ZKLFK VWRUHG GDWD FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG
UHSURJUDPPHG�

([SDQVLRQ ,�2 8QLW $Q ,�2 8QLW IRU D 3DFNDJH�W\SH 3& WKDW SURYLGHV PRUH ,�2 SRLQWV WR WKH 3&�

IDFWRU\ FRPSXWHU $ JHQHUDO�SXUSRVH FRPSXWHU� XVXDOO\ TXLWH VLPLODU WR D EXVLQHVV FRPSXWHU�
WKDW LV XVHG LQ DXWRPDWHG IDFWRU\ FRQWURO�

+LJK�VSHHG &RXQWHU $ 6SHFLDO ,�2 8QLW� $ +LJK 6SHHG &RXQWHU 8QLW FRXQWV LQGHSHQGHQWO\ RI WKH
3&·V F\FOH WLPH� 7KLV DOORZV FRXQWLQJ RI YHU\ VKRUW� IDVW VLJQDOV�
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*ORVVDU\

���

KRVW FRPSXWHU $ FRPSXWHU WKDW LV XVHG WR WUDQVIHU GDWD WR RU UHFHLYH GDWD IURP D 3& LQ D
+RVW /LQN V\VWHP� 7KH KRVW FRPSXWHU LV XVHG IRU GDWD PDQDJHPHQW DQG
RYHUDOO V\VWHP FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ VPDOO SHUVRQDO RU
EXVLQHVV FRPSXWHUV�

,%0 3&�;7 RU $7�
RU FRPSDWLEOHV $ FRPSXWHU WKDW KDV VLPLODU DUFKLWHFWXUH WR� DQG LV ORJLFDOO\ FRPSDWLEOH ZLWK

DQ ,%0 3&�;7 FRPSXWHU� DQG WKDW FDQ UXQ VRIWZDUH GHVLJQHG IRU WKDW
FRPSXWHU�

,�2 ([SDQVLRQ %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH DQ ([SDQVLRQ ,�2 5DFN�

,�2 &RQWURO 8QLW $ 8QLW PRXQWHG WR WKH &38 5DFN LQ FHUWDLQ 3&V WR PRQLWRU DQG FRQWURO ,�2
SRLQWV RQ ([SDQVLRQ ,�2 8QLWV�

,�2 GHYLFHV 7KH GHYLFHV ZKLFK DUH FRQQHFWHG WR WKH WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2
8QLWV� RU ,QWHOOLJHQW ,�2 8QLWV� ,�2 GHYLFHV PD\ EH SDUW RI WKH &RQWURO 6\VWHP LI
WKH\ IXQFWLRQ WR KHOS FRQWURO RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH
FRQWUROOHG V\VWHP LI WKH\ LQWHUDFW GLUHFWO\ ZLWK LW�

,�2 ([SDQVLRQ 5DFN 3DUW RI D 5DFN 3&� DQ ([SDQVLRQ ,�2 5DFN LV FRQQHFWHG WR D &38 5DFN WR
LQFUHDVH WKH QXPEHU RI VORWV DYDLODEOH IRU PRXQWLQJ 8QLWV�

,�2 ,QWHUIDFH 8QLW $ 8QLW PRXQWHG WR DQ ([SDQVLRQ ,�2 5DFN LQ FHUWDLQ 3&V WR LQWHUIDFH WKH
([SDQVLRQ ,�2 5DFN WR WKH &38 5DFN� $Q ,�2 ,QWHUIDFH 8QLW LV QHHGHG ZKHQ
WKH ILUVW ([SDQVLRQ ,�2 5DFN LV FRQQHFWHG WR WKH &38 5DFN YLD D &RQQHFWLQJ
&DEOH� (DFK ([SDQVLRQ ,�2 5DFN QHHGV DQ ,�2 ,QWHUIDFH 8QLW�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP RU DQ RXWSXW VLJQDO
OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� DQ ,�2 SRLQW FRUUHVSRQGV WR
WHUPLQDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQW
FRUUHVSRQGV WR DQ ,�2 ELW LQ WKH ,5 DUHD�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D %DFNSODQH� ,�2 8QLWV LQFOXGH ,QSXW
8QLWV DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI
VSHFLILFDWLRQV� ,�2 8QLWV GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�

3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�

3& /LQN 8QLW $ 8QLW XVHG WR FRQQHFW WZR RU PRUH 3&V WRJHWKHU VR WKDW WKH\ FDQ H[FKDQJH
GDWD WKURXJK WKHLU /5 DUHDV�

3RVLWLRQ &RQWURO 8QLW $ 6SHFLDO ,�2 8QLW XVHG WR FRQWURO WKH RSHUDWLRQ RI SRVLWLRQLQJ GHYLFHV VXFK
DV 6HUYRPRWRUV�

3RZHU 6XSSO\ $ 8QLW WKDW PRXQWV WR D %DFNSODQH LQ D 5DFN 3&� ,W SURYLGHV SRZHU DW WKH
YROWDJH UHTXLUHG E\ WKH RWKHU 8QLWV RQ WKH 5DFN�

3URJUDPPDEOH &RQWUROOHU $ VPDOO� FRPSXWHU�OLNH GHYLFH WKDW FDQ FRQWURO SHULSKHUDO HTXLSPHQW� VXFK DV
DQ HOHFWULF GRRU RU TXDOLW\ FRQWURO GHYLFHV� EDVHG RQ SURJUDPPLQJ DQG
SHULSKHUDO LQSXW GHYLFHV� $Q\ SURFHVV WKDW FDQ EH FRQWUROOHG XVLQJ HOHFWULFDO
VLJQDOV FDQ EH FRQWUROOHG E\ D 3&� 3&V FDQ EH XVHG LQGHSHQGHQWO\ RU
QHWZRUNHG WRJHWKHU LQWR D V\VWHP WR FRQWURO PRUH FRPSOH[ RSHUDWLRQV�

3520 >3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520 LQWR ZKLFK WKH
SURJUDP RU GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK
LV IL[HG IURP WKDW WLPH RQ�

3520 :ULWHU $ 3520 :ULWHU LV D GHYLFH XVHG WR ZULWH GDWD WR 520� 3520� DQG (3520
VWRUDJH FKLSV�

5DFN $Q DVVHPEO\ WKDW IRUPV D IXQFWLRQDO XQLW LQ D 5DFN 3& 6\VWHP� $ 5DFN
FRQVLVWV RI D %DFNSODQH DQG WKH 8QLWV PRXQWHG WR LW� 7KHVH 8QLWV LQFOXGH WKH
3RZHU 6XSSO\� &38� DQG ,�2 8QLWV� 5DFNV LQFOXGH &38 5DFNV� ([SDQVLRQ ,�2
5DFNV� DQG ,�2 5DFNV� 7KH &38 5DFN LV WKH 5DFN ZLWK WKH &38 PRXQWHG WR
LW� $Q ([SDQVLRQ ,�2 5DFN LV DQ DGGLWLRQDO 5DFN WKDW KROGV H[WUD ,�2 8QLWV� $Q
,�2 5DFN LV XVHG LQ WKH &����+ 'XSOH[ 6\VWHP� EHFDXVH WKHUH LV QR URRP
IRU DQ\ ,�2 8QLWV RQ WKH &38 5DFN LQ WKLV 6\VWHP�
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5DFN 3& $ 3& WKDW LV FRPSRVHG RI 8QLWV PRXQWHG WR RQH RU PRUH 5DFNV� 7KLV
FRQILJXUDWLRQ LV WKH PRVW IOH[LEOH� DQG PRVW ODUJH 3&V DUH 5DFN 3&V� $ 5DFN
3& LV WKH RSSRVLWH RI D 3DFNDJH�W\SH 3&� ZKLFK KDV DOO RI WKH EDVLF ,�2�
VWRUDJH� DQG FRQWURO IXQFWLRQV EXLOW LQWR D VLQJOH SDFNDJH�

5$0 >5�DQGRP� $�FFHVV� 0�HPRU\�@ 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ SRZHU LV
GLVFRQQHFWHG� 7KHUHIRUH GDWD VKRXOG QRW EH VWRUHG LQ 5$0�

5HPRWH ,�2 8QLW $ 8QLW WKDW H[WHQGV WKH GLVWDQFH DQ ([SDQVLRQ ,�2 5DFN FDQ EH IURP WKH
&38�

520 >5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI GLJLWDO VWRUDJH WKDW FDQQRW EH ZULWWHQ WR� $
520 FKLS LV PDQXIDFWXUHG ZLWK LWV SURJUDP RU GDWD DOUHDG\ VWRUHG LQ LW� DQG LW
FDQ QHYHU EH FKDQJHG� +RZHYHU� WKH SURJUDP RU GDWD FDQ EH UHDG DV PDQ\
WLPHV DV GHVLUHG�

6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW WKDW LV GHVLJQHG IRU D VSHFLILF SXUSRVH� 6SHFLDO ,�2 8QLWV
LQFOXGH 3RVLWLRQ &RQWURO 8QLWV� +LJK�6SHHG &RXQWHUV� $QDORJ ,�2 8QLWV� HWF�

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK 8QLWV LQ D 6\VWHP DUH FRQQHFWHG� 7KLV WHUP UHIHUV
WR WKH FRQFHSWXDO DUUDQJHPHQW DQG ZLULQJ WRJHWKHU RI DOO WKH GHYLFHV QHHGHG
WR FRPSULVH WKH 6\VWHP� ,Q 20521 WHUPLQRORJ\� V\VWHP FRQILJXUDWLRQ LV
XVHG WR GHVFULEH WKH DUUDQJHPHQW DQG FRQQHFWLRQ RI WKH 8QLWV FRPSULVLQJ D
&RQWURO 6\VWHP WKDW LQFOXGHV RQH RU PRUH 3&V�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\
SURGXFW VROG IRU D 3& 6\VWHP� WKRXJK PRVW RI WKH QDPHV RI WKHVH SURGXFWV
HQG ZLWK WKH ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D
FROOHFWLYH VHQVH DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV
ZRUG FOHDU�
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,QGH[

$
$& ,QSXW� ��

$PELHQW 7HPSHUDWXUH RI 3&� ��

$6&,,� ��

%
%DFNSODQH
([SDQVLRQ ,�2� ��
,�2 ([SDQVLRQ� ��
PRXQWLQJ 8QLWV WR� ��� ��

%OHHGHU 5HVLVWRU� ��

%ORFN� 7HUPLQDO� ��

&
&DEOH
SRZHU� ��
WZLVWHG SDLU� ��

&OHDUDQFH� %HWZHHQ 3& 5DFNV� ��

&RQGLWLRQV� ,QVWDOODWLRQ� ��

&RQGXLW� ��

&RQQHFWLRQV
,�2 8QLWV� ��
3&� ��

FRQWURO FRPSRQHQWV� �

&RROLQJ� 3&� ��

&38� ��� ��� ��
DQG 0HPRU\ 3DFNV� ��� ��
DQG 5$0 3DFNV� ��
DQG 520 3DFNV� ��
%DFNSODQH� ��
FRQQHFWRU� ��
FRUH RI 3&� ��
3RZHU 6XSSO\� ��� ��
5DFN� ��

&38 5DFN� ��
FRQQHFWLQJ WR DQRWKHU %DFNSODQH� ��

&XUUHQW
LQSXW OHDNDJH� ��
RXWSXW OHDNDJH� ��
RXWSXW VXUJH� ��

&XUUHQW &RQVXPSWLRQ� ��

&\FOH 7LPH� �

'
'& ,QSXW 8QLWV� ��

'XFW� :LULQJ� ��

(
(OHFWULFDO 1RLVH� ��

(OHFWURVWDWLF &KDUJH� ��

(PHUJHQF\ 6WRS� ��

(QYLURQPHQW� ,QVWDOODWLRQ� ��

(3520 &KLS� PRXQWLQJ WR 520 3$FN� ��

([DPSOHV� ZLULQJ� ��

([SDQVLRQ ,�2 %DFNSODQH� ��

([SDQVLRQ ,�2 3RZHU 6XSSO\� ��

([SDQVLRQ ,�2 5DFN� ��� ��� ��

([SDQVLRQ ,�2 5DFNV� PRXQWLQJ 8QLWV WR� ��

)
)DFWRU\ &RPSXWHU� �

)DQ� FRROLQJ� ��

*
*URXQGLQJ� ��

*URXQGLQJ 'XULQJ 3& ,QVWDOODWLRQ� ��

+
+LJK 3RZHU (TXLSPHQW� DQG 3& LQVWDOODWLRQ� ��

+XPLGLW\� ��

,
,�2 &RQQHFWLRQV� ��

,�2 &RQWURO 8QLW� ��� ��

,�2 ,QWHUIDFH 8QLW� ��� ��

,�2 3RLQWV� ��� ��

,�2 3RZHU 6XSSO\� ��
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,�2 8QLW� ��� ��
/LQN� SRZHU FRQVXPSWLRQ� ��
PRXQWLQJ� ��
PRXQWLQJ WR %DFNSODQH� ��
SRZHU FRQVXPSWLRQ� ��
5HPRWH� SRZHU FRQVXPSWLRQ� ��
VKDSHV� ��
$�VKDSH� ��
%�VKDSH� ��
&�VKDSH� ��
'�VKDSH� ��
(�VKDSH� ��

6SHFLDO� SRZHU FRQVXPSWLRQ� ��

,�2 8QLW �*�$��36����(� ��

,�2 8QLW �*�$��36����(� ��

,QGXFWLYH /RDG 6XUJH 6XSSUHVVRU� ��

,QSXW 'HYLFHV� �

,QSXW /HDNDJH &XUUHQW� ��

,QVWDOODWLRQ
(QYLURQPHQW� ��
0HPRU\ 3DFN WR WKH &38� ��

,QWHUORFN &LUFXLWV� ��

/�0
/LPLW 6ZLWFK� �

0HPRU\ 3DFN� LQVWDOODWLRQ� ��

0HPRU\ 3DFNV� ��� ��

0RXQWLQJ
(3520 &KLS WR 520 3DFN� ��
,�2 8QLWV� ��
3&� ��

0RXQWLQJ 8QLWV� ��

1
1RLVH� HOHFWULFDO� ��

1RLVH� 3UHYHQWLQJ� ��

2
2XWSXW 'HYLFHV� �

2XWSXW /HDNDJH &XUUHQW� ��

2XWSXW 6XUJH &XUUHQW� ��

2XWSXW 8QLWV� ��

3
3&
DPELHQW WHPSHUDWXUH� ��
DQG LQSXW GHYLFHV� �
DQG RXWSXW GHYLFHV� �
FOHDUDQFH EHWZHHQ UDFNV� ��
FRPSRQHQWV� ��
FRQQHFWLRQV� ��
FRROLQJ WKH� ��
JHQHUDO� �
KRZ LW RSHUDWHV� �
,�2 8QLW PRXQWLQJ� ��
LQ D &RQWURO 6\VWHP� �
LQVWDOODWLRQ HQYLURQPHQW� ��
LWV UROH� �
PRXQWLQJ UHTXLUHPHQWV� ��

3HULSKHUDO 'HYLFH &RQQHFWRU� ��

3KRWRHOHFWULF 6ZLWFK� �

3RVLWLRQ &RQWURO 6\VWHP� �

3RVLWLRQ &RQWURO 8QLW� ��
SRZHU FRQVXPSWLRQ� ��

3RZHU &DEOHV� ��

3RZHU &RQVLGHUDWLRQV� ��

3RZHU &RQVXPSWLRQ� ��
8QLWV� ��� ��� ��

3RZHU )DLOXUH� ��
GHWHFWLRQ VLJQDO� ��

3RZHU 5HVHW� ��

3RZHU 6RXUFH� ��

3RZHU 6XSSOLHV� ��

3RZHU 6XSSO\� ��
%DFNSODQH PRXQWLQJ� ��
&38� ��� ��
([SDQVLRQ ,�2� ��
,�2� ��
LQ D &38 5DFN� ��
LQ EORFN GLDJUDP� �
RXWSXW FDSDFLW\� ��

3RZHU 6XSSO\ 2XWSXW� ��

SUHFDXWLRQV� JHQHUDO� [L

3UHYHQWLQJ 1RLVH� ��

SURFHVV FRQWURO FRPSXWHU� �

3URJUDPPDEOH &RQWUROOHU� IORZ FKDUW� �

3URJUDPPDEOH &RQWUROOHU �DOVR VHH 3&�� EORFN GLD�
JUDP� �

3URJUDPPDEOH &RQWUROOHU �6HH DOVR 3&�� �

3520� ��

3UR[LPLW\ 6ZLWFK� �
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5
5DFN� 3&� ��

5$0� ��� ��

5$0 3DFN� ��

5HPRWH ,�2 8QLW
0DVWHU� ��
6ODYH� ��

5HVHW� 3RZHU� ��

5HVLGXDO 9ROWDJH� ��

5HVLVWRU� %OHHGHU� ��

520 3DFN� ��

6
6DIHW\ &RQVLGHUDWLRQV� ��

VFDQQLQJ F\FOH� �

6FUHZ� 7HUPLQDO %ORFN� ��

6HQVRUV� LQ FRQWURO V\VWHP� �

6HUYRPRWRU� �

6ROHQRLG� �

6SHFLDO ,�2 8QLW� QXPEHU XVHG� ��

6WDWLF (OHFWULFLW\� SUHYHQWLQJ� ��

VWHSSLQJ PRWRU� �

6ZLWFK
LQ FRQWURO V\VWHP� �
OLPLW� �
SKRWRHOHFWULF� �
SUR[LPLW\� �
SXVKEXWWRQ� �

6\VWHP &RQILJXUDWLRQ� ��

7
7HPSHUDWXUH� 3&� ��

7HUPLQDO %ORFN� ��

7UDQVLVWRU 2XWSXW 5HVLGXDO 9ROWDJH� ��

7ZLVWHG 3DLU &DEOH� ��

8
8QGHUJURXQG� :LUHV� ��

8QLW
'& ,QSXW� ��
,�2 &RQWURO� ��� ��� ��
,�2 ,QWHUIDFH� ��� ��� ��
,�2� JHQHUDO� ��
PRXQWLQJ� ��
2XWSXW� ��
SRZHU FRQVXPSWLRQ RI� ��� ��

9
9ROWDJH� UHVLGXDO� ��

:
:LUH� VKDUHG� SUREOHPV RI� ��

:LULQJ
GXFW� ��
SRZHU VRXUFH WR 3&� ��

:LULQJ ([DPSOHV� ��

:RUG� ��

:ULWH
SURJUDP WR 5$0 3DFN� ��
3520� ��
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

Cat. No. W132-E1-1D

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
� -XQH ���� 2ULJLQDO SURGXFWLRQ
� 'HFHPEHU ���� 3URGXFWV DGGHG WR SDJHV ��� ��� ��� DQG ���
� -XO\ ���� &RPSOHWH UHYLVLRQ EDVHG RQ IRUPDW RI :����(���
�$ $SULO ���� 3DJH ��� 2SWLFDO DQG 5HPRWH ,�2 6ODYH 8QLWV KDYH EHHQ GHOHWHG LQ WKH /LQN

8QLWV DQG 5HPRWH ,�2 WDEOH�

3DJH ��� ,Q WKH WDEOH OLVWLQJ $& ,QSXW 8QLW 6SHFLILFDWLRQV� WKH LQWHUQDO FXUUHQW
FRQVXPSWLRQ IRU WKH �*�$��,$��� KDV EHHQ FKDQJHG WR �� P$ � 9'&�

3DJH ��� $ WDEOH RI IXVH VSHFLILFDWLRQV KDV EHHQ DGGHG�

3DJH ��� $ WDEOH RI 8QLW ZHLJKWV IRU WKH KDV EHHQ DGGHG�

3DJHV �� WR ��� 7KH VHFWLRQ RQ ,�2 &RQQHFWLQJ &DEOHV KDV EHHQ FRPSOHWHO\
UHZULWWHQ�

3DJH ��� +RUL]RQWDO ,�2 &RQQHFWLQJ &DEOH 0RGHOV KDYH EHHQ GHOHWHG LQ WKH
([SDQVLRQ ,�2 %DFNSODQH WDEOH�

�% 2FWREHU ���� 7KH &38 3RZHU 6XSSO\ 0RGHO QXPEHU �*�$��36����( KDV EHHQ FKDQJHG WR
�*�$��36����( WKURXJKRXW WKH PDQXDO�

�& $XJXVW ���� 6FDQ WLPH FKDQJHG WR F\FOH WLPH WKURXJKRXW WKH PDQXDO� $SSHQGL[ & 6WDQGDUG
0RGHOV FRPSOHWHO\ XSGDWHG�

0LQRU OD\RXW FKDQJHV PDGH�

3DJH ��� 2$��� UHPRYHG DQG 2'��� DGGHG WR $�VKDSH�

3DJH ��� &����,'6���9� DQG &����,'6�� XSJUDGHG WR &����,'6���9� DQG
&����,'6���9� UHVSHFWLYHO\� &����,'6���,'6�� DGGHG�

3DJH ��� $& VZLWFKLQJ GLDJUDP FRUUHFWHG DQG QRWH DGGHG�

3DJH ��� &LUFXLW FRQILJXUDWLRQ IRU �*�$��2'��� FRUUHFWHG�

3DJH ��� &LUFXLW FRQILJXUDWLRQ IRU &����2'��� FRUUHFWHG�

3DJH ��� ��� NW FRUUHFWHG WR �� NW LQ WKH FLUFXLW FRQILJXUDWLRQ DQG WHUPLQDO
FRQQHFWLRQV�

�' )HEUXDU\ ���� 3DJH [LLL� [LY� 3UHFDXWLRQV DGGHG�

3DJH ��� ��� $GGHG &����2$���� QRWH DGGHG IRU 2$��� DQG 2$��� �S ����

3DJH ��� $GGHG &����$'����

3DJH ��� ��� ��� &KDQJHG�$GGHG GHVFULSWLRQ IRU XVLQJ FULPS WHUPLQDOV�

3DJH ��� $GGHG FDXWLRQ�

3DJH ��� 5HPRYHG FDXWLRQ�

3DJH ��� ´'HJUHH RI 3URWHFWLRQµ UHYLVHG WR ´6WUXFWXUH�µ

3DJH ��� 5HVLVWDQFH FKDQJHG�

3DJH ��� &����2$��� DGGHG�

3DJH ��� ��� ��� )XVH DGGHG�

3DJH ��� )XVH DGGHG DQG UHVLVWDQFHV FKDQJHG�

3DJH ��� &����2'��� DGGHG�

3DJH ��� 1DPH FRUUHFWHG WR ´6<60$& %86�µ
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


