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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\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

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� PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ�

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�

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV� 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 KLJKïTXDOLW\ 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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$VVHPEOLQJ 3ODVWLF 2SWLFDO )LEHU &DEOH �� � � � � � � � � � � � � �
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�ï� 2SWLFDO &RQQHFWRU 3RODULW\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $VVHPEO\ 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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2SWLFDO )LEHU &DEOH ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � �

�ï� 3UHSDUDWLRQ RI 3&) 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� (QYLURQPHQWDO &RQVLGHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVWDOODWLRQ 0HWKRGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 2UGHULQJ ,QIRUPDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO�

7KLV PDQXDO H[SODLQV WKH EDVLFV RI WKH 2SWLFDO )LEHU &DEOHV XVHG ZLWK WKH 6<60$& &�VHULHV 3& 6\V�
WHPV� $ EDVLF LQWURGXFWLRQ WR WKH FKDUDFWHULVWLFV RI RSWLFDO ILEHUV LV SUHVHQWHG�

$Q H[SODQDWLRQ RI LQVWDOODWLRQ SURFHGXUHV LV DOVR JLYHQ�

6HFWLRQ � ,QWURGXFWLRQ SURYLGHV DQ LQWURGXFWLRQ WR 2SWLFDO )LEHU &DEOHV�

6HFWLRQ � $VVHPEOLQJ 3ODVWLF 2SWLFDO )LEHU &DEOH FRQWDLQV LQIRUPDWLRQ RQ KRZ WR DVVHPEOH WKH
2SWLFDO�)LEHU &DEOHV�

6HFWLRQ � 2SWLFDO )LEHU &DEOH ,QVWDOODWLRQ H[SODLQV LQVWDOODWLRQ SURFHGXUHV�
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,QWURGXFWLRQ
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�ï� ,QWURGXFWLRQ WR WKH &RUG DQG &DEOH
2Q WKH RXWVLGH� 2SWLFDO )LEHU &RUGV DQG &DEOHV ORRN OLNH HOHFWULFDO FRUGV DQG
FDEOHV� +RZHYHU� LQVWHDG RI PHWDO ZLUHV FDUU\LQJ HOHFWULFDO VLJQDOV� 2SWLFDO
)LEHU &RUGV DQG &DEOHV ERWK FRQVLVW RI JODVV ILEHUV DQG ILOOHUV� 2SWLFDO VLJQDOV
WUDYHO WKURXJK WKH JODVV ILEHU IRU GLVWDQFHV XS WR � NP� 7KRXJK WKH ILOOHU SUR�
WHFWV WKH JODVV ILEHU� 2SWLFDO )LEHU &RUGV DQG &DEOHV UHTXLUH PXFK JUHDWHU
FDUH GXULQJ KDQGOLQJ DQG LQVWDOODWLRQ WKDQ WUDGLWLRQDO HOHFWULFDO FRUGV DQG
FDEOHV� ,W LV YHU\ LPSRUWDQW WR SURWHFW WKH FRUG DQG FDEOH IURP LPSDFW� DQG
FDUH VKRXOG EH WDNHQ WR DYRLG H[FHVVLYH EHQGLQJ RU WZLVWLQJ RI WKH FRUG DQG
FDEOH� 7KH 2SWLFDO )LEHU &RUGV DUH LQWHQGHG IRU LQGRRU XVH ZKLOH WKH 2SWLFDO
)LEHU &DEOHV DUH LQWHQGHG IRU RXWGRRU XVH�

7KH FRUG DQG FDEOH DUH VXSSOLHG IURP D GUXP� DQG D UHHO VWDQG VKRXOG EH
XVHG WR KROG WKH GUXP DERYH WKH JURXQG VR WKDW HLWKHU WKH FRUG RU FDEOH FDQ
XQZLQG HDVLO\ DQG DW D FRQVLVWHQW VSHHG�

�ï� ,QGRRU 2SWLFDO )LEHU &DEOH
7KH IROORZLQJ GLDJUDP VKRZV WKH SK\VLFDO HOHPHQWV RI LQGRRU 2SWLFDO )LEHU
&DEOH�

&RUH

7HQVLRQ 0HPEHU

6HFXULQJ 7DSH

39& SURWHFWLYH VKHDWK

(OHFWULFDO ZLUH ����� PP� �

2SWLFDO &RQQHFWRU

7UDQVPLVVLRQ
IHUUXOH

3URWHFWLYH
FRYHULQJ

2SWLFDO ILEHU FRUG

5HFHLYLQJ IHUUXOH

6SULQJ
)HUUXOH

+RXVLQJ

,QGRRU 2SWLFDO )LEHU &DEOH 6HFWLRQ �ï�
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�ï� ,QGRRU�2XWGRRU 2SWLFDO )LEHU &DEOH �3&)�
7KLV &DEOH PD\ EH XVHG LQGRRUV RU RXWGRRUV� ZKHQ OHQJWKV H[FHHGLQJ �� P
DUH QHHGHG� RU ZKHQ FRQVLGHUDEOH IRUFH LV UHTXLUHG WR IHHG WKH &DEOH WKURXJK
FRQGXLW�

%����2)���

G�

G�

G�

G�

G�

'� '�

39& SURWHFWLYH FRYHULQJ

7HQVLRQ PHPEHU �.HYODU�

-DFNHW �Q\ORQ�

&ODGGLQJ
�VLOLFRQ UHVLQ�

&RUH �TXDUW] JODVV�

2XWHU FODGGLQJ
�39&�

7DSH �SRO\HVWHU�

5RXQG LQFOXVLRQ

&HQWUDO WHQVLOH
VWUHQJWK PHPEHU

,QFOXVLRQ

'LPHQVLRQV

G� 2SWLFDO ILEHU FRUH GLDPHWHU ���� PP

G� 2SWLFDO ILEHU FODGGLQJ GLDPHWHU ���� PP

G� -DFNHW GLDPHWHU ��� PP

G� ,QQHU�FRYHULQJ GLDPHWHU ��� PP

G� 2XWHU�FRYHULQJ GLDPHWHU ��� PP

'� ,QQHU VKHDWK GLDPHWHU ��� PP

'� 2XWHU VKHDWK GLDPHWHU �FDEOH GLD�� ���� PP

,QGRRU�2XWGRRU 2SWLFDO )LEHU &DEOH �3&)� 6HFWLRQ �ï�



�

2SWLFDO &RQQHFWRU 2XWVLGH 0HDVXUHPHQWV

��� �6LGH YLHZ�

� �� ��

/

��

7UDQVPLVVLRQ
IHUUXOH

3URWHFWLYH
FRYHULQJ

2SWLFDO ILEHU FDEOH

5HFHLYLQJ IHUUXOH �WRS YLHZ�

2SWLFDO ILEHU FDEOH UHLQIRUFHPHQW

�� ��

�ï� 3ODVWLF 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH �$3)�

7KH ODUJH FRUH GLDPHWHU PDNHV SODVWLF �SRO\PHWK\O PHWKDFU\ODWH UHVLQ� 2SWL�
FDO )LEHU &DEOH HDVLHU WR KDQGOH WKDQ RWKHU 2SWLFDO )LEHU &DEOH� +RZHYHU�
FDUH PXVW EH WDNHQ ZKHQ RUGHULQJ FRPSRQHQWV� DV WKH NLQG RI &RQQHFWRU
XVHG ZLOO YDU\ GHSHQGLQJ RQ WKH OHQJWK RI WKH FDEOH WR EH DVVHPEOHG� &DEOHV
DQG &RQQHFWRUV DUH VROG LQGLYLGXDOO\ DQG UHTXLUH DVVHPEO\ �UHIHU WR 6HFWLRQ �
$VVHPEOLQJ 3&) 2SWLFDO )LEHU &DEOH��

�*�$��3)���

:�

G�

G�

'�

6KHDWK �SRO\HWK\OHQH �3(��

,QQHU FODGGLQJ �IOXRURFDUERQ SRO\PHU�

&RUH �SRO\PHWK\O PHWKDFU\ODWH UHVLQ�

'LPHQVLRQV

G� 2SWLFDO ILEHU FRUH GLDPHWHU ���� PP

G� 2SWLFDO ILEHU FODGGLQJ GLDPHWHU ���� PP

'� 2XWHU VKHDWK GLDPHWHU ��� PP

:� 6KHDWK ��� PP

3ODVWLF 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH �$3)� 6HFWLRQ �ï�
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&DEOH /HQJWK DQG &RQQHFWRUV

&DEOH OHQJWK �� FP WR �� P � WR �� P

1DPH 2SWLFDO FRQQHFWRU $ 2SWLFDO FRQQHFWRU %

$SSHDUDQFH

0RGHO �*�$��&2��� �*�$��&2���

&RORU %URZQ %ODFN

1RWH &DEOHV PXVW EH DVVHPEOHG LQ DFFRUGDQFH ZLWK WKH DERYH WDEOH� ,I WKH DVVHP�
EO\ LV SHUIRUPHG LQFRUUHFWO\� WUDQVPLVVLRQ ZLOO QRW EH SRVVLEOH�

2SWLFDO &RQQHFWRU

3ODVWLF RSWLFDO ILEHU FDEOH

2SWLFDO FRQQHFWRUV

2SWLFDO &RQQHFWRU 2XWVLGH 0HDVXUHPHQWV

���

7RS 9LHZ

6LGH 9LHZ

��

7UDQVPLVVLRQ IHUUXOH

5HFHLYLQJ IHUUXOH )HUUXOH OHQJWK GHVLJQDWLRQ $�%

� ��
2SWLFDO ILEHU FDEOH

$OO XQLWV DUH LQ PP XQOHVV RWKHUZLVH QRWHG�

3ODVWLF 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH �$3)� 6HFWLRQ �ï�
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$VVHPEOLQJ 3ODVWLF 2SWLFDO )LEHU &DEOH

3&) 2SWLFDO )LEHU &DEOHV FDQ EH DVVHPEOHG VLPSO\ E\ XVLQJ VSHFLDO QLSSHUV� $GKHVLYHV DQG JULQGLQJ DUH QRW UHTXLUHG�
-XVW IROORZ WKH GLUHFWLRQV EHORZ�
+�3&) 2SWLFDO )LEHU &DEOHV UHTXLUH DQ RSWLFDO FRQQHFWRU DVVHPEO\ WRRO NLW� )RU LQIRUPDWLRQ RQ DVVHPEOLQJ WKH FRQQHFWRU�
SOHDVH UHIHU WR WKH PDQXDO LQFOXGHG LQ WKH RSWLFDO FRQQHFWRU DVVHPEO\ WRRO NLW�

�ï� 3UH�DVVHPEO\ 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SWLFDO &RQQHFWRU 3RODULW\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $VVHPEO\ 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 3UH�DVVHPEO\ 3UHFDXWLRQV
7KH DSSURSULDWH 2SWLFDO &RQQHFWRU GHSHQGV RQ WKH OHQJWK RI FDEOH WR EH DV�
VHPEOHG�

5HIHU WR 6HFWLRQ �ï� 3ODVWLF 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH�

1RWH WKDW FRQQHFWRU W\SHV FDQ EH GLVWLQJXLVKHG E\ FRORU�

/
$SSUR[� �� PP $SSUR[� �� PP

�ï� 2SWLFDO &RQQHFWRU 3RODULW\
7KH 2SWLFDO &RQQHFWRU KDV WZR VLGHV� 7 IRU WUDQVPLW DQG 5 IRU UHFHLYH� GHVLJ�
QDWHG E\ 7 DQG 5 RQ WKH 2SWLFDO &RQQHFWRU�

5

7

5
7

7
5

5HFHLYLQJ IHUUXOH

7UDQVPLVVLRQ IHUUXOH

7UDQVPLVVLRQ IHUUXOH

5HFHLYLQJ IHUUXOH

7 DQG 5 DUH FRQQHFWHG FRUUHFWO\�

5
7 7

5

5HFHLYLQJ IHUUXOH

7UDQVPLVVLRQ IHUUXOH 7UDQVPLVVLRQ IHUUXOH

5HFHLYLQJ IHUUXOH

7 DQG 7 DQG 5 DQG 5 DUH LPSURSHUO\ FRQQHFWHG�

$ &DEOH ZLWK RQH HQG FRQQHFWHG WR �7� RI RQH &RQQHFWRU PXVW EH FRQQHFWHG
ZLWK �5� RI WKH RWKHU &RQQHFWRU� ,I WZR 7V RU WZR 5V DUH FRQQHFWHG� WUDQVPLV�
VLRQ ZLOO QRW EH SRVVLEOH�

(DFK &DEOH KDV WZR ILEHUV� RQH RI ZKLFK LV PDUNHG ZLWK D EOXH VWULSH WR GLVWLQ�
JXLVK LW IURP WKH RWKHU�

2SWLFDO &RQQHFWRU 3RODULW\ 6HFWLRQ �ï�
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�ï� $VVHPEO\ 3URFHGXUH
�� �� ���� �� 6HSDUDWH WKH 2SWLFDO )LEHU &DEOH�

6SOLW WKH &DEOH WLS ZLWK WKH QLSSHUV DQG SXOO LW DSDUW E\ KDQG WR VHSDUDWH WKH
WZR ILEHUV�

��� PP WR ��� PP

1LSSHU

�� 6WULS RII WKH VKHDWK�

5HPRYH �� WR �� PP RI WKH VKHDWK XVLQJ WKH QLSSHUV�

�� PP WR �� PP

1LSSHU

�� 8VLQJ WZHH]HUV OLIW WKH ILEHU FODPS RI WKH 2SWLFDO &RQQHFWRU DQG LQVHUW
WKH &ODPS XQWLO LW SURWUXGHV DSSUR[LPDWHO\ � PP IURP WKH WLS RI WKH IHU�
UXOH�

�� 8VLQJ WKH QLSSHU KDQGOH� SUHVV WKH FODPS XQWLO WKH &DEOH LV VHFXUHO\ IDV�
WHQHG�

$VVHPEO\ 3URFHGXUH 6HFWLRQ �ï�



��

�

�

�

1LSSHU

2SWLFDO FRQQHFWRU

)HUUXOH

2SWLFDO ILEHU

�� 3XOO OLJKWO\ RQ WKH 2SWLFDO )LEHU &DEOH WR FRQILUP WKDW WKH FDEOH LV VHFXUH�
O\ KHOG�

2SWLFDO FRQQHFWRU
2SWLFDO ILEHU

1LSSHU

$VVHPEO\ 3URFHGXUH 6HFWLRQ �ï�
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6(&7,21 �
2SWLFDO )LEHU &DEOH ,QVWDOODWLRQ

7KLV VHFWLRQ GHVFULEHV LQVWDOODWLRQ DQG YDULRXV IDFWRUV WR FRQVLGHU ZKHQ LQVWDOOLQJ WKH FDEOH�

�ï� 3UHSDUDWLRQ RI 3&) 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3UH�LQVWDOODWLRQ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (QYLURQPHQWDO &RQVLGHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVWDOODWLRQ 0HWKRGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,QVWDOOLQJ 2SWLFDO )LEHU &DEOH LQ &RQGXLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $HULDO ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )DVWHQLQJ WKH &DEOH WR 3ROHV RU :DOOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 3UHSDUDWLRQ RI 3&) 2SWLFDO )LEHU &DEOH IRU ,QGRRU 8VH

)DVWHQ WKH &RQQHFWRU DQG D SRUWLRQ RI WKH &DEOH WR D FDEOH JULS �FRPPHUFLDO�
O\ DYDLODEOH�� RU IDVKLRQ D VLPLODU GHYLFH IURP ZLUH� $ ULJLG WHQVLRQ PHPEHU
PD\ DOVR EH XVHG� 7DSH WKLV VHFWLRQ RI WKH &DEOH WR WKH FDEOH JULS RU WHQVLRQ
PHPEHU DV VKRZQ LQ )LJ� � DQG � EHORZ�

:KHQ LQVWDOOLQJ� DSSO\ WHQVLRQ RQO\ WR WKH &DEOH JULS RU WHQVLRQ PHPEHU� ,I
WHQVLRQ PXVW EH DSSOLHG GLUHFWO\ WR WKH 2SWLFDO )LEHU &DEOH� XVH LQGRRU�RXW�
GRRU &DEOH�

7KH WHQVLOH IRUFH FDXVHG E\ LQVWDOODWLRQ PXVW EH UHOLHYHG UHJDUGOHVV RI WKH
YDULHW\ RI &DEOH XVHG�

7DSH

+RRNHG FDEOH JULS

2SWLFDO FRQQHFWRU)LJ� �

)LJ� �

:KHQ SDVVLQJ WKH &DEOH WKURXJK QDUURZ SLSH� GHWDFK WKH IHUUXOH DQG WKH
&RQQHFWRU IRU UHDVVHPEOH DIWHU IHHGLQJ WKH FDEOH� $YRLG QDUURZ SLSH ZKHUH
SRVVLEOH�

�ï� 3UH�LQVWDOODWLRQ 3UHFDXWLRQV

2SWLFDO )LEHU &DEOH� SDUWLFXODUO\ LQGRRU &DEOH� LV QRW YHU\ VWURQJ� 'R QRW DS�
SO\ H[FHVVLYH SUHVVXUH WR LW� :KHQ FRQQHFWLQJ RU GLVFRQQHFWLQJ WKH &DEOH�
KROG WKH &RQQHFWRU DQG QRW WKH &DEOH�

3ULRU WR FRQQHFWLQJ WKH &DEOH WR D 3&� IDVWHQ WKH &DEOH VHFXUHO\ D VKRUW GLV�
WDQFH IURP WKH &RQQHFWRU VR DV QRW WR VWUDLQ WKH FRQQHFWLRQ�

,I WKH 2SWLFDO )LEHU &DEOH LV WR EH FRLOHG DIWHU LQVWDOODWLRQ� EH VXUH WKH FDEOH LV
FRLOHG LQ D ODUJH GLDPHWHU VR WKDW WUDQVPLVVLRQ LV QRW LPSDLUHG� $V D JHQHUDO
UXOH� D PLQLPXP GLDPHWHU RI ��� PP VKRXOG SUHVHQW QR SUREOHP� 7KH ULVN RI
WUDQVPLVVLRQ LPSDLUPHQW LQFUHDVHV DV WKH FRLO GLDPHWHU GHFUHDVHV�

3UH�,QVWDOODWLRQ 3UHFDXWLRQV 6HFWLRQ �ï�



��

7UDQVPLVVLRQ LPSDLUPHQW �G%�

���

���

���

���

���

�

� � �� �� �� ��

�� PP

�� PP

�� PP

�� PP

�� PP

:LQGLQJ GLDPHWHU

1XPEHU RI ORRSV

3UHYHQW WKH HQGV RI WKH 2SWLFDO &RQQHFWRU IURP EHFRPLQJ VRLOHG� 6KRXOG WKLV
RFFXU� FOHDQ WKHP OLJKWO\ ZLWK D FRWWRQ VZDE VRDNHG LQ HWK\O DOFRKRO� 2UJDQLF
VROYHQWV RWKHU WKDQ HWK\O DOFRKRO VKRXOG QRW EH XVHG�

:KHQ 2SWLFDO )LEHU &DEOH LV XVHG DW OHVV WKDQ WKH UHFRPPHQGHG RSHUDWLQJ
WHPSHUDWXUH� WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFH �ZLWKRXW D 5HSHDWHU� GH�
FUHDVHV�

�ï� (QYLURQPHQWDO &RQVLGHUDWLRQV
&DUH VKRXOG EH WDNHQ WR DYRLG FHUWDLQ HQYLURQPHQWDO FRQGLWLRQV ZKLFK DUH
GHWULPHQWDO WR &DEOH ORQJHYLW\� $YRLG WKH IROORZLQJ VLWXDWLRQV ZKHQ LQVWDOOLQJ
2SWLFDO )LEHU &DEOH�

� ([WHQGHG H[SRVXUH WR GLUHFW VXQOLJKW �ZLWK WKH H[FHSWLRQ RI LQGRRU�RXWGRRU�
W\SH &DEOH�

� ([SRVXUH WR KLJK WHPSHUDWXUHV �H�J�� IXUQDFHV�� VSDUNV� RU IODPHV
� &RQWLQXDO FRQWDFW ZLWK RLO RU KDUPIXO FKHPLFDOV� RU H[SRVXUH WR VHDZDWHU
� 8QHYHQ H[WHUQDO SUHVVXUH �H�J�� SODFHV ZKHUH WKH &DEOH FRXOG EH FUXVKHG�
RU LQDGYHUWHQWO\ FRPH LQWR FRQWDFW ZLWK VKDUS REMHFWV�

(QYLURQPHQWDO &RQVLGHUDWLRQV 6HFWLRQ �ï�



��

5HVLVWDQFH WR 2LO DQG &KHPLFDOV
7\SH RI RLO RU FKHPLFDO 5HVLVWDQFH

%����2)��� 2)��� WR 2)���

(WK\OHQH R[LGH 3RRU 3RRU

0HWKDQRO 3RRU ([FHOOHQW

$FHWRQH 1RQH ([FHOOHQW

%HQ]HQH 1RQH *RRG

7ROXHQH 3RRU *RRG

;\OHQH 3RRU *RRG

&\FORKH[DQRQH 1RQH 3RRU

3KHQRO 3RRU *RRG

*DVROLQH *RRG *RRG

7UDQVPLVVLRQ RLO *RRG *RRG

+HDY\ RLO *RRG *RRG

$PPRQLD OLTXLG *RRG *RRG

&DUERQ GLVXOILGH 1RQH ([FHOOHQW

&UHRVRWH 3RRU *RRG

&DXVWLF VRGD *RRG ([FHOOHQW

&RDO WDU 1RQH *RRG

1LWULF DFLG &RQF� *RRG 3RRU

�� *RRG ([FHOOHQW

6XOIXULF DFLG &RQF� *RRG ([FHOOHQW

�� *RRG ([FHOOHQW

$FHWLF DFLG ��� 3RRU *RRG

3RWDVVLXP FDUERQDWH VROXWLRQ 3RRU ([FHOOHQW

(WK\OHQH JO\FRO *RRG *RRG

+\GURFKORULF DFLG &RQF� *RRG ([FHOOHQW

�� *RRG ([FHOOHQW

5HVLVWDQFH WR (QYLURQPHQW
(QYLURQPHQW 5HVLVWDQFH

%����2)����
2)��� WR 2)���

%����3)���

6XQOLJKW 8OWUDYLROHW ([FHOOHQW ([FHOOHQW

6DOW GDPDJH &RUURVLRQ ([FHOOHQW ([FHOOHQW

&KHPLFDOV ,QRUJDQLF
FKHPLFDOV

([FHOOHQW ([FHOOHQW

2UJDQLF
FKHPLFDOV

([FHOOHQW *RRG

*DV 3RRU 3RRU

2LO *RRG *RRG

)ODPH )ODPH 3RRU 1RQH

6SUHDGLQJ ILUH 3RRU 1RQH

)ODPPDELOLW\ 6HOI�H[WLQJXLVKLQJ %XUQV D OLWWOH

1RWH &KHPLFDO UHVLVWDQFH GDWD LV JLYHQ DW QRUPDO WHPSHUDWXUHV ZKHUH WKH FKHPL�
FDO FRQFHQWUDWLRQ LV ��� RU JUHDWHU� XQOHVV RWKHUZLVH LQGLFDWHG�

(QYLURQPHQWDO &RQVLGHUDWLRQV 6HFWLRQ �ï�



��

%�����)��� DQG %�����)��� WKURXJK �)��� DUH HQFDVHG LQ SRO\YLQ\O FKOR�
ULGH �39&�� %����3)��� LV HQFDVHG LQ SRO\HWK\OHQH �3(��

�ï� ,QVWDOODWLRQ 0HWKRGV

�ï�ï� ,QVWDOOLQJ 2SWLFDO )LEHU &DEOH LQ &RQGXLW
:KHQ LQVWDOOLQJ 2SWLFDO )LEHU &DEOH LQ FRQGXLW� XVH RQO\ XQWKUHDGHG FRQGXLW D
PLQLPXP RI ��� PP LQ GLDPHWHU�

)RU LQGRRU 2SWLFDO )LEHU &DEOH� XVH D IOH[LEOH PHVVHQJHU DSSUR[LPDWHO\ �
PP LQ GLDPHWHU DQG �� P LQ OHQJWK� ,QGRRU�RXWGRRU &DEOH LV PRUH ULJLG� D
QDUURZ PHWDO ZLUH PD\ EH XVHG LQVWHDG� $ WKLQ DSSOLFDWLRQ RI 9DVHOLQH ZLOO
UHGXFH DQ\ IULFWLRQ HQFRXQWHUHG DORQJ WKH FRQGXLW� $YRLG SXOOLQJ RU SXVKLQJ
WKH &DEOH EDFNZDUGV DQG NHHS WKH &DEOH WDXW� EXW GR QRW H[FHHG WKH WHQVLOH
VWUHQJWK RI WKH &DEOH XVHG� :KHQ IHHGLQJ D &DEOH ORQJHU WKDQ �� P� GHOLYHU
WKH &DEOH IURP WKH WRS VLGH RI D VSRROLQJ GHYLFH DW WKH VSHHG LW LV SXOOHG�

8VH D SXOO�ER[ DSSUR[LPDWHO\ HYHU\ �� P DORQJ WKH FRQGXLW URXWH�

&RQGXLW DQG 7XELQJ &DEOH ([LW

&RQGXLW

�ï�ï� $HULDO ,QVWDOODWLRQ
$HULDO LQVWDOODWLRQ PHWKRGV GLIIHU GHSHQGLQJ RQ WKH &DEOH XVHG� 7HQVLOH DV
ZHOO DV EHQGLQJ VWUHVV PXVW EH FRQVLGHUHG DW HDFK VXSSRUWLQJ SRLQW� )RU LQ�
GRRU &DEOH� SURYLGH D GLVWDQFH RI DSSUR[LPDWHO\ � P EHWZHHQ VXSSRUWLQJ
SRLQWV� 7KLV GLVWDQFH PD\ EH OHQJWKHQHG LI D EHQGLQJ UDGLXV RI ��� PP RU
PRUH LV DVVXUHG DW HDFK VXSSRUWLQJ SRLQW�

�� P

2SWLFDO )LEHU &DEOH

U

U  ��� PP

6LQFH LQGRRU�RXWGRRU &DEOH LV PRUH ULJLG DQG ODUJHU LQ GLDPHWHU� KDQJ WKH
&DEOH XVLQJ D VSHFLDOO\ FRQVWUXFWHG ���PP� SROH DQG ���PP VXSSRUWLQJ
ULQJV�

,QVWDOODWLRQ 0HWKRGV 6HFWLRQ �ï�



��

&DEOH ULQJ 2SWLFDO &DEOH

3ROH

3ROH ��� PP��� PP

2SWLFDO &DEOH

�ï�ï� )DVWHQLQJ WKH &DEOH WR 3ROHV RU :DOOV
:KHQ IDVWHQLQJ WKH &DEOH WR D SROH� ZUDS WKH SRUWLRQ RI WKH FDEOH WR EH IDV�
WHQHG ZLWK WDSH� DQG WKHQ VHFXUH LW WR WKH SROH ZLWK EDQG WDSH RU YLQ\O ELQGLQJ
VWULQJ�

2SWLFDO )LEHU &DEOH

%DQG WDSH

7DSH

3ROH

7KH WDSH XVHG IRU ZUDSSLQJ VKRXOG EH YLQ\O LQVXODWLQJ WDSH� 7KH EDQG WDSH
VKRXOG EH D ZLGH Q\ORQ YDULHW\�

,I WKH &DEOH LV WR EH ZDOO�PRXQWHG� WDSH WKH &DEOH LQ D VLPLODU IDVKLRQ DV
DERYH� DQG VHFXUH LW ZLWK D VDGGOH RU VLPLODU KDUGZDUH�

2SWLFDO )LEHU &DEOH 6DGGOH �FODPS�

7DSH

,QVWDOODWLRQ 0HWKRGV 6HFWLRQ �ï�



��

$SSHQGL[ $
6WDQGDUG 0RGHOV

,WHP $YDLODEOH OHQJWKV 2SHUDWLQJ WHPSHUDWXUH 0RGHO QXPEHU

2SWLFDO )LEHU &DEOH �,QGRRU�
3&)

����P FDEOH ZLWK FRQQHFWRU DWWDFKHG ï��� WR ���& �*�$��2)���

��P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

��P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

��P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

��P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

���P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

���P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

���P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

���P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

���P FDEOH ZLWK FRQQHFWRU DWWDFKHG �*�$��2)���

2SWLFDO )LEHU &DEOH
�,QGRRU�RXWGRRU� 3&)

��P WR ����P FDEOH ZLWK FRQQHFWRU
DWWDFKHG �2UGHU LQ LQFUHPHQWV RI � P
ZLWKLQ WKH DERYH OLPLWV��

ï��� WR ���& �*�$��2)���

����P WR ����P FDEOH ZLWK FRQQHFWRU
DWWDFKHG �2UGHU LQ LQFUHPHQWV RI �� P
ZLWKLQ WKH DERYH OLPLWV��

�� WR ���& ,I QRW
H[SRVHG WR GLUHFW VXQOLJKW�

$OO 3ODVWLF 2SWLFDO )LEHU
&DEOH $3)

&DEOH RQO\ �QR FRQQHFWRU� � P WR ���
P �2UGHU LQ LQFUHPHQWV RI � P ZLWKLQ
WKH DERYH OLPLWV�� $OVR DYDLODEOH LQ
OHQJWKV RI ��� P DQG ��� P� 7KH
FDEOH PXVW EH OHVV WKDQ �� P ZKHQ
XVHG�

1�$ �*�$��3)���

2SWLFDO &RQQHFWRU $� )RU FDEOH
OHQJWKV EHWZHHQ �� FP DQG �� P� �
FRQQHFWRUV LQFOXGHG �EURZQ��

1�$ �*�$��&2���

2SWLFDO &RQQHFWRU %� )RU FDEOH
OHQJWKV EHWZHHQ � DQG �� P� �
FRQQHFWRUV LQFOXGHG �EODFN��

1�$ �*�$��&2���

7KH &DEOH OHQJWKV LQ WKH SUHYLRXV WDEOH GR QRW LQFOXGH WKH OHQJWKV RI WKH DW�
WDFKHG &RQQHFWRUV� ZKLFK DGG DQ DGGLWLRQDO �� PP �� [ �� PP� WR WKH WRWDO
OHQJWK� $OVR� VRPH DGGLWLRQDO OHQJWK VKRXOG EH RUGHUHG DV 2SWLFDO )LEHU
&DEOH LV QRW HDVLO\ VSOLFHG�

1RWH



6WDQGDUG 0RGHOV $SSHQGL[ $

��

+�3&) 2SWLFDO )LEHU &RUGV DQG &DEOHV
&DEOH W\SH &DEOH FRORU &DEOH OHQJWK 0RGHO

:LWK IHHGHU %ODFN �� PHWHUV 6�����+&/%���

�� PHWHUV 6�����+&/%���

��� PHWHUV 6�����+&/%���

��� PHWHUV 6�����+&/%���

����� PHWHUV 6�����+&/%���

2UDQJH �� PHWHUV 6�����+&/2���

�� PHWHUV 6�����+&/2���

��� PHWHUV 6�����+&/2���

��� PHWHUV 6�����+&/2���

����� PHWHUV 6�����+&/2���

:LWKRXW IHHGHU %ODFN �� P 6�����+&&%���

�� P 6�����+&&%���

��� P 6�����+&&%���

��� P 6�����+&&%���

����� P 6�����+&&%���

2UDQJH �� P 6�����+&&2���

�� P 6�����+&&2���

��� P 6�����+&&2���

��� P 6�����+&&2���

����� P 6�����+&&2���

:LWKRXW IHHGHU RU WHQVLRQ %ODFN �� P 6�����+&&%���1

PHPEHU �IRU ),7��� �� P 6�����+&&%���1

��� P 6�����+&&%���1

��� P 6�����+&&%���1

7ZR�FRUH RSWLFDO FRUG %ODFN �� P 6�����+%&%���

�� P 6�����+%&%���

��� P 6�����+%&%���

��� P 6�����+%&%���

����� P 6�����+%&%���

:H ZLOO DOVR FRQWLQXH WR DFFHSW RUGHUV IRU FRQYHQWLRQDO FDEOH PRGHOV
6�����)+�/�&��7 DQG %����2)BBB�

1RWH



$SSHQGL[ $6WDQGDUG 0RGHOV

��

6\VWHP &RPSDWLELOLW\ ZLWK 2SWLFDO &RUGV�&DEOHV
6\VWHP :LWK IHHGHU :LWKRXW IHHGHU 7ZR�FRUH FRUG

6<60$& 1(7 ([FHOOHQW *RRG 3RRU HQYLURQPHQWDO UHVLVWDQFH

6<60$& %86 3RRU FRPSDWLELOLW\ ZKHQ OD\LQJ
FDEOH

2XWGRRU ,QGRRU

2SWLFDO 3RZHU 7HVWHU 6HWV
1DPH 0RGHO

6<60$& 1(7 2SWLFDO &KDUDFWHULVWLFV 0HDVXUHPHQW
3RZHU 7HVWHU IRU 16%� 168� DQG %ULGJHV

6�����&$7����

6<60$& 1(7 2SWLFDO &KDUDFWHULVWLFV 0HDVXUHPHQW
3RZHU 7HVWHU IRU &���+

6�����&$7����

6<60$& %86 2SWLFDO &KDUDFWHULVWLFV 0HDVXUHPHQW
3RZHU 7HVWHU

6�����&$7����

+HDG 6HWV �/LJKW 6RXUFH 8QLW DQG &RQQHFWRU $GDSWRU�
1DPH 0RGHO

6<60$& 1(7 2SWLFDO 3RZHU 7HVWHU +HDG 6HW
IRU 16%� 168� DQG EULGJHV

6�����&$7����

6<60$& 1(7 2SWLFDO 3RZHU 7HVWHU +HDG 6HW
IRU &���+

6�����&$7����

6<60$& %86 2SWLFDO 3RZHU 7HVWHU +HDG 6HW 6�����&$7����

2SWLFDO &RQQHFWRU $VVHPEO\ 7RRO 6HWV
$SSOLFDWLRQ $SSOLFDEOH FRQQHFWRU 0RGHO

&RQQHFWLRQ RI 6<60$& 1(7 QRGH FRQQHFWRUV 6�����&2&+��0
6�����&2&)��0
6�����&2&)��)

6�����&$.��

&RQQHFWLRQ RI 6<60$& 1(7 &���+ FRQQHFWRUV 6�����&2&)���� 6�����&$.����

$Q 2SWLFDO &RQQHFWRU $VVHPEO\ 7RRO 6HW GRHV QRW FRQWDLQ WRROV IRU 6<60$&
%86 5HPRWH ,�2 6\VWHPV� ,Q DGGLWLRQ� RQH RI WZR FRQYHQWLRQDO DVVHPEO\ WRRO
VHWV DQG WKH 2SWLFDO )LEHU &XWWHU DUH UHTXLUHG� ,I WKLV SURGXFW LV EHLQJ SXU�
FKDVHG IRU WKH ILUVW WLPH� WKH 6�����&$.���� LV UHFRPPHQGHG� 7KLV LV EH�
FDXVH WKH &�VHULHV 6<60$& /,1. 6\VWHP �RSWLFDO� DQG WKH &9�VHULHV &RP�
PXQLFDWLRQ %XV �RSWLFDO� DUH FRPSDWLEOH ZLWK WKH 6�����&$.�����

2SWLFDO )LEHU &XWWHUV
1DPH 0RGHO

6<60$& 1(7 2SWLFDO )LEHU &XWWHU IRU 16%� 168� DQG %ULGJHV 6�����)&����

6<60$& 1(7 2SWLFDO )LEHU &XWWHU IRU &���+ 6�����)&����

6<60$& %86 2SWLFDO )LEHU &XWWHU 6�����)&����



$Q DFFHVVRU\ IRU WKH 2SWLFDO &RQQHFWRU $VVHPEO\ 7RRO DQG QRW LQFOXGHG ZLWK WKLV WRRO�

0DVWHU )LEHU 6HWV
1DPH 0RGHO

6<60$& 1(7 2SWLFDO 3RZHU 7HVWHU 0DVWHU )LEHU IRU 16%� 168� DQG
%ULGJHV

6�����&$7����

6<60$& 1(7 2SWLFDO 3RZHU 7HVWHU 0DVWHU )LEHU IRU &���+ 6�����&$7����+

6<60$& %86 2SWLFDO 3RZHU 7HVWHU 0DVWHU )LEHU 6�����&$7����

1RWH



6WDQGDUG 0RGHOV $SSHQGL[ $

��

2SWLFDO &RQQHFWRUV
1DPH 0RGHO

6<60$& 1(7 QRGH FRQQHFWRU 6�����&2&+��0

6<60$& 1(7 �FRQYHQWLRQDO W\SH� QRGH DQG UHOD\ �0� FRQQHFWRU 6�����&2&)��0

6<60$& 1(7 UHOD\ �)� FRQQHFWRU �PXVW EH SDLUHG WR UHOD\ �0�
FRQQHFWRU�

6�����&2&)��)

6<60$& 1(7 &���+ FRQQHFWRU 6�����&2&)����

6<60$& %86 FRQQHFWRU 6�����&2&+��

6�����&2&+��0 6�����&2&+��0

6�����&2&)��)

6�����&2&)��0

3ODFHPHQW RI 1RGH DQG 5HOD\ &RQQHFWRUV

2SWLFDO &RQQHFWRU &RPSDWLEOH ZLWK 8QLWV
&RQQHFWRU 8QLW

6<60$& 1(7 QRGH FRQQHFWRU 6�����&2&+��0 168� 16%� );������ )&����� &��� 6<60$& 1(7 /LQN 8QLW

6<60$& 1(7 &���+ FRQQHFWRU 6�����&2&)���� &���+�617�� RQO\

6<60$& %86 FRQQHFWRU 6�����&2&+�� $OO 2SWLFDO 5HPRWH ,�2 0DVWHU�6ODYH 8QLWV� DOO 2SWLFDO +RVW
/LQN 8QLWV� /LQN $GDSWRUV



$SSHQGL[ $6WDQGDUG 0RGHOV
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,WHPV 5HTXLUHG IRU $VVHPEO\ DQG 0HDVXUHPHQW RI +�3&)
7KH IROORZLQJ WDEOH LV GHVLJQHG WR WHOO ZKDW DVVHPEO\ DQG PHDVXUHPHQW WRROV DUH UHTXLUHG WR OD\ DQG PDLQWDLQ
+�3&) FDEOH DQG FRUG GHSHQGLQJ RQ WKH 6\VWHPV GHVLUHG� ´<HVµ LQGLFDWHV WKDW \RX QHHG DVVHPEO\ DQG PHD�
VXUHPHQW WRROV IRU WKDW 6\VWHP� ´+DYHµ LQGLFDWHV WKDW \RX DOUHDG\ KDYH WKH WRROV IRU WKDW V\VWHP DQG WKH FRO�
XPQ VKRZ WKH WRROV QHHG WR DGGHG WKH DELOLW\ WR VXSSRUW DQRWKHU 6\VWHP�

,I ´�µ DQG ´�µ DUH OLVWHG XQGHU D FROXPQ IRU FHUWDLQ SURGXFWV� HLWKHU WKH ´�µ PRGHOV RU WKH ´�µ PRGHOV ZLOO VXI�
ILFH� �)RU H[DPSOH WKH 6�����&$.�� FDQ EH XVHG ZLWK WKH 6�����)&���� RU WKH 6�����&$.���� FDQ EH
XVHG ZLWK WKH 6�����)&������

,I D ER[ LV OHIW EODQN� HLWKHU WKDW WRRO LV QRW UHTXLUHG RU WKDW PRGHO RI WRRO FDQQRW EH XVHG�

6\VWHP�V� WR EH
LQVWDOOHG�PDLQWDLQHG

6<60$& 1(7 ZLWK
&���+

<HV <HV +DYH +DYH <HV
�DGG�

6<60$& 1(7
ZLWKRXW &���+

<HV <HV <HV
�DGG�

+DYH +DYH

6<60$& %86 <HV <HV <HV <HV
�DGG�

<HV
�DGG�

&RUG�&DEOH 6HOHFW IURP WKH 2SWLFDO )LEHU �+�3&)� &DEOH 0RGHO /LVW LQ $SSHQGL[ $

&RQQHFWRU 6�����&2&+��0 1HHG 1HHG 1HHG 1HHG 1HHG 1HHG

6�����&2&)���� 1HHG 1HHG 1HHG

6�����&2&+�� 1HHG 1HHG 1HHG 1HHG 1HHG

$VVHPEO\ 7RRO 6�����&$.�� � 1HHG � 1HHG

6�����&$.���� � 1HHG �

)LEHU &XWWHU 6�����)&���� � �

6�����)&���� � � 1HHG

6�����)&���� 1HHG 1HHG 1HHG 1HHG 1HHG

3RZHU 7HVWHU 6�����&$7���� � 1HHG � 1HHG

6�����&$7���� � �

6�����&$7���� 1HHG

+HDG 6HW 6�����&$7���� � �

6�����&$7���� � � 1HHG

6�����&$7���� 1HHG 1HHG 1HHG 1HHG

0DVWHU )LEHU 6�����&$7���� 1HHG 1HHG 1HHG 1HHG

6�����&$7����+ 1HHG 1HHG 1HHG

6�����&$7���� 1HHG 1HHG 1HHG 1HHG 1HHG
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2SWLFDO )LEHU 7HVWHU 6HW� 6�����&$7����
,WHP 0DLQ XQLW &RQQHFWRU DGDSWHU /LJKW 6RXUFH �1RWH �� $& DGDSWHU

4XDQWLW\ � � SDLU �WR WUDQVPLW�UHFHLYH� � �

5HPDUNV ��� $SSOLFDEOH 2SWLFDO &RQQHFWRU
&+����0 �1RWH ��

��� ���

%DWWHULHV DQG KRXVLQJ DUH LQFOXGHG DV DFFHVVRULHV�

7KLV VHW LV WKH VDPH DV WKH &$7����� �IURP 6XPLWRPR�
1RWH �� %H VXUH WR XVH WKH VSHFLILHG /LJKW 6RXUFH� ,I DQRWKHU OLJKW VRXUFH ZKLFK

KDV D VLPLODU QRPLQDO ZDYHOHQJWK LV XVHG� WKH QRPLQDO YDOXH PD\ VLJQLIL�
FDQWO\ GLIIHU IURP WKH DFWXDO YDOXH�

�� 7KLV DVVXPHV WKH RSWLFDO FRQQHFWRU LV GLUHFWO\ HQJDJHG XVLQJ WKH SUHVV
DQG FXW PHWKRG� ,I WKH 0DVWHU )LEHU IRU PHDVXUHPHQW³GHVFULEHG LQ WKH
IROORZLQJ VHFWLRQ³LV DOVR XVHG� DOO WKH ILEHUV ZLWK FRQQHFWRUV IRU WKH
&+����0 DQG &)����0�) FDQ EH PHDVXUHG�

0DVWHU )LEHU 6HW IRU 0HDVXUHPHQW� 6�����&$7����
&RPSRQHQW 0RGHO 4XDQWLW\

&+���00�� 0DVWHU )LEHU '&9�+&������ �

-RLQW +RXVLQJ ,$7��� �

6OHHYH �VSDUH� 6OHHYH 0�)) �

&DVH ��� �

7KLV VHW LV WKH VDPH DV WKH &$7����� �IURP 6XPLWRPR��

&RPSRQHQWV RI 2SWLFDO &RQQHFWRU $VVHPEO\ 7RRO 6HW�
6�����&$.��

1XPEHU 1DPH 0RGHO 4XDQWLW\

� )HUUXOH DSSOLFDWLRQ WRRO 9-0���� �

� &XWWHU NQLIH 9-0���� �

� 6FLVVRUV 9-0���� �

� 1LSSHU 9-0���� �

� 2SWLFDO ILEHU FXWWHU )&����� �

� +ROGHU $ 9-0���� �

� +ROGHU % 9-0���� �

� +ROGHU & 9-0���� �

� 2SWLFDO ILEHU VWULSSHU 9-0���� �

�� 6FDOH 9-0���� �

�� &DVH 9-0���� �

�� ,QVWUXFWLRQ PDQXDO ��� �

&RPSRQHQWV RWKHU WKDQ QXPEHU � DUH WKH VDPH DV WKRVH IRU WKH FRQYHQWLRQDO DVVHPEO\ WRRO IRU 3&)�

7KLV PRGHO LV WKH VDPH DV WKH &$.��� �IURP 6XPLWRPR��



��

$SSHQGL[ %
6SHFLILFDWLRQV

,QGRRU 2SWLFDO )LEHU &DEOH �3&)�
0DWHULDOV &RUH PDWHULDO� 6L2�� RWKHU

&ODGGLQJ� 6LOLFRQ UHVLQ� RWKHU

&RPPXQLFDWLRQ PRGH 0XOWL�PRGH VWHS W\SH

&RUH GLDPHWHU �� WR �� PP

$GYDQWDJHV (DV\ WR XVH� &RUH GLDPHWHU HDVLO\ HQODUJHG�

'LVDGYDQWDJHV 8QVWDEOH

$SSOLFDWLRQ 0HGLXP GLVWDQFH WUDQVPLVVLRQ

:HLJKW ���� NJ�NP

7HQVLOH VWUHQJWK
 2SWLFDO FRQQHFWRU�FDEOH� � NJ
&DEOH� �� NJ

0LQLPXP EHQGLQJ UDGLXV �� PP

&DEOH OHQJWK �/� ���� WR �� P

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� ï��� WR ���&
6WRUDJH� ï��� WR ���&

,QGRRU�2XWGRRU 2SWLFDO )LEHU &DEOH �3&)�
:HLJKW ��� NJ�NP

7HQVLOH VWUHQJWK
 2SWLFDO FRQQHFWRU�FDEOH� � NJ
&DEOH� ��� NJ

0LQLPXP EHQGLQJ UDGLXV �� PP

&DEOH OHQJWK �/� �� WR ��� P

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� ï��� WR ���& �WR ��� P�� �� WR ���& ���� WR ��� P�
6WRUDJH� ï��� WR ���& �WR ��� P�� ï��� WR ���& ���� WR ��� P�

3ODVWLF 2SWLFDO )LEHU &DEOH �:LWK &RQQHFWRU $WWDFKHG� �$3)�
0DWHULDOV $FU\OLF UHVLQ � )OXRULQH FRPSRXQGV

&RPPXQLFDWLRQ PRGH 0XOWL�PRGH VWHS W\SH

&RUH GLDPHWHU ��� WR ����� PP

$GYDQWDJHV (DV\ WR XVH� /DUJH FRUH GLDPHWHU �

'LVDGYDQWDJHV +LJK ORVV� 8QVWDEOH�

$SSOLFDWLRQ 6KRUW�GLVWDQFH WUDQVPLVVLRQ

:HLJKW ��� NJ�NP

7HQVLOH VWUHQJWK
 2SWLFDO FRQQHFWRU�FDEOH� � NJ
&DEOH� �� NJ

0LQLPXP EHQGLQJ UDGLXV �� PP �DEVROXWH PLQLPXP GXULQJ LQVWDOODWLRQ�� �� PP �DFWXDO XVH�

&DEOH OHQJWK �/� �� FP WR �� P �8VHU FDQ DVVHPEOH FDEOH WR GHVLUHG OHQJWK�

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� ï��� WR ���&
6WRUDJH� ï��� WR ���&


7KHVH YDOXHV UHIHU WR WKH DOORZDEOH WHQVLOH IRUFH GXULQJ LQVWDOODWLRQ� 7HQVLOH IRUFH PXVW EH UHOLHYHG DIWHU LQVWDO�
ODWLRQ�



'UXP�VSRROHG &DEOH VKRXOG EH VWRUHG DW OHVV WKDQ ���&�



6SHFLILFDWLRQV $SSHQGL[ %
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6WRUDJH
6WRUH XQXVHG &DEOH DERYH JURXQG LQ D ODUJH ORRSV DSSUR[LPDWHO\ �� WLPHV LWV H[WHUQDO GLDPHWHU DQG SODFH LW
VDIHO\ LQ DQ DUHD ZKHUH WKH DPELHQW WHPSHUDWXUH LV EHWZHHQ ï��� DQG ���&� $Q DUHD ZKHUH D FRQVWDQW WHP�
SHUDWXUH FDQ EH PDLQWDLQHG LV SUHIHUDEOH�

7HVWHU
$�' &RQYHUVLRQ 'ULIW�FRPSHQVDWHG GXDO VORSH LQWHJUDWLRQ W\SH

0HDVXUHPHQW SHULRG $SSUR[� � PHDVXUHPHQWV SHU VHF�

'LVSOD\ 7\SH � ��� GLJLW /&' �PD[LPXP GLVSOD\ YDOXH� ������ � � � � � � � � � � � � � � � �
3RODULW\ $XWRPDWLF�ï� IRU QHJDWLYH YDOXHV RQO\� � � � � � � � � � � � � �
2YHUIORZ GLVSOD\ 2/ ,QGLFDWRU� � � � � �

$QDORJ VLJQDO RXWSXW � P9'&�FRXQW �PD[LPXP ����� P9�

2SHUDWLQJ WHPSHUDWXUH �� WR ���& ���� RU OHVV� QR FRQGHQVDWLRQ�

6WRUDJH WHPSHUDWXUH ï��� WR ���& ���� RU OHVV� QR FRQGHQVDWLRQ�

3RZHU VXSSO\ )RXU $$ EDWWHULHV RU $& $GDSWHU �0RGHO '3������

3RZHU FRQVXPSWLRQ $SSUR[� �� P: �ZLWK /(' RII�

%DWWHU\ OLIH /(' RII� $SSUR[� ��� KU
/(' RQ� $SSUR[� �� KU

%DWWHU\ ORZ DODUP :KHQ WKH EDWWHU\ YROWDJH GURSV EHORZ WKH PLQLPXP RSHUDWLQJ YROWDJH� %/ PDUN
DSSHDUV LQ WKH GLVSOD\�

2XWHU GLPHQVLRQV �� [ ��� [ �� �:[+['�

:HLJKW $SSUR[� ��� J �LQFOXGLQJ EDWWHULHV�

$FFHVVRULHV +DUG FDUU\LQJ FDVH � SLHFH� � � � � � � � � � � � � � � � � � � � � �
����7& �7& FRQQHFWRU DGDSWHU� � SLHFHV� � � � � � � � � � �
$QDORJ VLJQDO RXWSXW SOXJ � SLHFH� � � � � � � � � � � � � � � � �
$$ EDWWHULHV � SLHFHV� � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QVWUXFWLRQ PDQXDO � SLHFH� � � � � � � � � � � � � � � � � � � � � � �



��

$SSHQGL[ &
2UGHULQJ ,QIRUPDWLRQ

,QGRRU 3ODVWLF 2SWLFDO )LEHU &DEOH
3ODVWLF 2SWLFDO )LEHU &DEOH DQG 2SWLFDO &RQQHFWRUV DUH VROG DV VHSDUDWH FRPSRQHQWV DQG PXVW EH XVHU�DV�
VHPEOHG� 3ODFH RUGHUV RQO\ DIWHU GHWHUPLQLQJ WKH &DEOH OHQJWK� W\SH RI &RQQHFWRU� DQG QXPEHU RI SLHFHV
QHHGHG�

3ODVWLF 2SWLFDO )LEHU &DEOH DQG 2SWLFDO &RQQHFWRUV

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

3ODVWLF 2SWLFDO )LEHU &DEOH &DEOH RQO\ �FRQQHFWRU H[FOXGHG�� 2UGHU LQ � P LQFUHPHQWV
UDQJLQJ IURP � WR ��� P� RU LQ ��� RU ��� P OHQJWKV� �6HH QRWH
EHORZ��

�*�$��3)���

2SWLFDO &RQQHFWRU $ %URZQ� WZR SLHFHV� ��� FP WR �� P FDEOH� �*�$��&2���

2SWLFDO &RQQHFWRU % %ODFN� WZR SLHFHV� �� WR �� P FDEOH� �*�$��&2���

3ODVWLF 2SWLFDO )LEHU 6HW 2QH�PHWHU FDEOH ZLWK FRQQHFWRU $ DWWDFKHG DW ERWK HQGV �*�$��3)���

$GG DQ DGGLWLRQDO �� PP WR &DEOH OHQJWK IRU &RQQHFWRUV �DSSUR[� �� PP HD��
DWWDFKHG WR HLWKHU HQG�

&DEOH /HQJWK DQG &RQQHFWRU
7KH IROORZLQJ H[DPSOH EHORZ LOOXVWUDWHV SURSHU FRPSRQHQW VHOHFWLRQ IRU WKH V\VWHP GHVFULEHG�

&DEOH OHQJWK� �� P � �� P � �� P [ � SLHFHV�  �� P � DSSUR[� �� � RI WKH WRWDO OHQJWK�

&RQQHFWRU $� � VHWV ��� SLHFHV� � VSDUH �XVHG IRU ��P &DEOH�

&RQQHFWRU %� � VHWV �� SLHFHV� � VSDUH �XVHG IRU ���P DQG ���P &DEOH��

&��� &38
5DFN

,�2 8QLWV

6ODYH 5DFN

,�2 8QLWV

2SWLFDO ,�2 8QLWV

5HPRWH ,�2 0DVWHU 5HPRWH ,�2 6ODYH

3ODVWLF 2SWLFDO )LEHU &DEOH ��� P�

3ODVWLF 2SWLFDO )LEHU &DEOH ��� P�

3ODVWLF 2SWLFDO )LEHU &DEOH �� P [ � SLHFHV�

,QGRRU�2XWGRRU 3&) 2SWLFDO )LEHU &DEOH
3&V ZLWK �3 DW WKH HQG RI WKH PRGHO QXPEHU DUH WR EH XVHG IRU FDEOH OHQJWKV XQGHU ��� P� WKRVH ZLWKRXW �3 LQ
WKH PRGHO QXPEHU PD\ EH XVHG IRU FDEOH OHQJWKV XS WR ��� P�

7KH &DEOH OHQJWKV LQ WKH SUHYLRXV WDEOH GR QRW LQFOXGH WKH OHQJWKV RI WKH DW�
WDFKHG &RQQHFWRUV� ZKLFK DGG DQ DGGLWLRQDO �� PP �� [ �� PP� WR WKH WRWDO
OHQJWK� $OVR� VRPH DGGLWLRQDO OHQJWK VKRXOG EH RUGHUHG DV 2SWLFDO )LEHU
&DEOH LV QRW HDVLO\ VSOLFHG�

1RWH

1RWH



2UGHULQJ ,QIRUPDWLRQ $SSHQGL[ &
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,QGRRU�2XWGRRU 2SWLFDO )LEHU &DEOH
8VH LQGRRU 2SWLFDO )LEHU &DEOH RQO\ IRU OHQJWKV XQGHU �� P� )RU OHQJWKV H[FHHGLQJ �� P� IRU LQVWDOODWLRQ LQ
FRQGXLWV ZKHUH WKH &DEOH PXVW EH SXOOHG� RU ZKHUH H[WHUQDO SURWHFWLRQ LV QHHGHG� XVH LQGRRU�RXWGRRU &DEOH
ZLWK SODVWLF FODGGLQJ�

6LQFH LQGRRU�RXWGRRU &DEOH LV QRW D VWDQGDUG VWRFN LWHP� RUGHU ZHOO LQ DGYDQFH� 7KH PLQLPXP RUGHU IRU LQGRRU�
RXWGRRU 2SWLFDO )LEHU &DEOH LV �� P� :KHQ RUGHULQJ� VSHFLI\ WKH PRGHO QXPEHU DQG &DEOH OHQJWK�



��

*ORVVDU\

FHQWUDO VWUHQJWK PHPEHU $ VWHHO ZLUH UXQQLQJ WKURXJK DQ RSWLFDO ILEHU FDEOH� ,W LV XVHG WR JLYH WKH FDEOH
ORQJLWXGLQDO VWUHQJWK�

IHUUXOH $ VKRUW WXEH ZKLFK LV DWWDFKHG WR WKH HQG RI DQ RSWLFDO ILEHU DQG LV SDUW RI WKH
RSWLFDO ILEHU FRQQHFWRU�

SXOO ER[ $ GHYLFH ZKLFK LV XVHG WR SXOO RSWLFDO ILEHU FDEOH WKURXJK FRQGXLW�

G%P $ XQLW IRU H[SUHVVLQJ SRZHU OHYHO LQ GHFLEHOV� UHODWLYH WR D UHIHUHQFH OHYHO RI
RQH PLOOLZDWW�

39& 3RO\YLQ\O FKORULGH� 7KH RXWHU OD\HU RU VKHDWK RQ WKH RSWLFDO ILEHU FDEOH�



��

,QGH[

$
DVVHPEO\� �

&
FODGGLQJ� �� �

FRLO GLDPHWHU� ��

FRQGXLW� ��

FRQQHFWRUV� �

FRUH� �� �

)
IHUUXOH� �� �

*
JULS�FDEOH� ��

,
LPSDLUPHQW� WUDQVPLVVLRQ� ��

-
MDFNHW� �

1
QLSSHUV� �

3
SLSH� ��

SRODULW\� �

6
VROYHQWV� ��

VSLUDO FRLO� ��

7
WHQVLOH IRUFH� ��

:
ZDOO� ��



$SSHQGL[ $6WDQGDUG 0RGHOV

��

5HYLVLRQ +LVWRU\

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

&DW� 1R� :���ï(�ï�

5HYLVLRQ FRGH

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

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� )HEUXDU\ ���� 2ULJLQDO SURGXFWLRQ

� -XO\ ���� 5HGXQGDQFLHV UHPRYHG� DQG JHQHUDO FOHDQLQJ RI WH[W DQG JUDSKLFV�

� 2FWREHU ���� $GGHG LQIRUPDWLRQ RQ $3)� 3&) DQG +�3&)� 3XW LQ QHZ WHPSODWH� 6RPH FRU�
UHFWLRQV�
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