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'HVLJQHG XVLQJ D VWDQGDUG �9 &026 SURFHVV� WKLV SDUW
RIIHUV H[FHOOHQW SHUIRUPDQFH� ORZ SRZHU FRQVXPSWLRQ
DQG ODWFK�XS IUHH RSHUDWLRQ�

7KH ;5'���� XVHV D IXOO\ SLSHOLQHG DUFKLWHFWXUH� (DFK
VWDJH LV FRPSRVHG RI D ��ELW DQDORJ�WR�GLJLWDO VXE�
FRQYHUWHU �$'6&�� D ��ELW GLJLWDO�WR�DQDORJ VXE�FRQYHUWHU
�'$6&�� DQG D VXPPLQJ LQWHUVWDJH DPSOLILHU �,$03�� %\
XVLQJ VWDJHV ZLWK ORZ UHVROXWLRQ� KLJK VSHHG RSHUDWLRQ LV
SRVVLEOH� 'LJLWDO FRUUHFWLRQ ORJLF UHPRYHV DQ\ QRQOLQHDULW\
WKDW ZRXOG QRUPDOO\ EH FDXVHG E\ ,$03 RU $'6& RIIVHW�
2YHUDOO $'& OLQHDULW\ GHSHQGV RQO\ RQ FDSDFLWRU UDWLR
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SURYLGHG�
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

.H\ )HDWXUHV

5HVROXWLRQ �� %LWV
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$FFXUDF\
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,QSXW 5HIHUUHG 2IIVHW �� P9
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,2= +LJK�= /HDNDJH ��� �� ³$

W'/ 'DWD 9DOLG 'HOD\ �� QV

W'(1 'DWD (QDEOH 'HOD\ �� QV

W'+= 'DWD +LJK�= 'HOD\ � QV

3LSHOLQH 'HOD\ �/DWHQF\� � F\FOHV 5HODWLRQVKLS EHWZHHQ &/. DQG
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3RZHU 6XSSOLHV

3','' 3RZHU 'RZQ �,''� ��� P$

$9'' 2SHUDWLQJ 9ROWDJH � 9

'9'' 'LJLWDO 6XSSO\ 9ROWDJH � 9

29'' 'LJLWDO 2XWSXW 9ROWDJH '9''

,9'' 6XSSO\ &XUUHQW �� �� P$

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

$%62/87( 0$;,080 5$7,1*6 �7$  ���q& XQOHVV RWKHUZLVH QRWHG��� �� �
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957 	 95% 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � �

9,1 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � � � � � � � �

$OO ,QSXWV 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � � �

$OO 2XWSXWV 9'' ���� WR *1' ï���9� � � � � � � � � � � � � �

6WRUDJH 7HPSHUDWXUH ï�� WR ����q&� � � � � � � � � � � � � �

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJ WR ��q&
���SLQ74)3 ����P:� � � � � � � � � � � � � � � � � � � � � � � � �
'HUDWHV DERYH ��q& ��P:�q&� � � � � � � � � � � � � � � � � �

/HDG 7HPSHUDWXUH �6ROGHULQJ �� VHFRQGV� ����q&� �
���SLQ 34)3 ���qP:� � � � � � � � � � � � � � � � � � � � � � � �
'HUDWHV DERYH ��q & ��P:�q&� � � � � � � � � � � � � � � � �

(6' �.9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1RWHV�
� 6WUHVVHV DERYH WKRVH OLVWHG XQGHU ´$EVROXWH 0D[LPXP 5DWLQJVµ PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH� 7KLV LV D

VWUHVV UDWLQJ RQO\ DQG IXQFWLRQDO RSHUDWLRQ DW RU DERYH WKLV VSHFLILFDWLRQ LV QRW LPSOLHG� ([SRVXUH WR PD[LPXP UDWLQJ
FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\�

� $Q\ LQSXW SLQ ZKLFK FDQ VHH D YDOXH RXWVLGH WKH DEVROXWH PD[LPXP UDWLQJV VKRXOG EH SURWHFWHG E\ 6FKRWWN\ GLRGH FODPSV
�+3���������� IURP LQSXW SLQ WR WKH VXSSOLHV� $OO LQSXWV KDYH SURWHFWLRQ GLRGHV ZKLFK ZLOO SURWHFW WKH GHYLFH IURP VKRUW
WUDQVLHQWV RXWVLGH WKH VXSSOLHV RI OHVV WKDQ ���P$ IRU OHVV WKDQ ���PV�

� 9'' UHIHUV WR $9'' DQG '9'' � *1' UHIHUV WR $*1' DQG '*1'�
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$QDORJ ,QSXW �9,3 � 9,1�

,QWHUQDOO\� WKH ;5'���� LV D IXOO\ GLIIHUHQWLDO SDUW�
+RZHYHU� WKH $'& FDQ EH HDVLO\ FRQILJXUHG WR XVH
VLQJOH�HQGHG LQSXW LQVWHDG� 'XH WR GLIIHUHQWLDO
DUFKLWHFWXUH RI WKH $'&� XVLQJ LQSXW GLIIHUHQWLDO VLJQDOV
ZLOO OHDG WR EHWWHU FRPPRQ�PRGH GLVWRUWLRQ DQG QRLVH
SHUIRUPDQFH� 7KH LQSXW KDV D ZLGH FRPPRQ�PRGH
FRPSOLDQFH UDQJH DQG D YHU\ JRRG FRPPRQ�PRGH
UHMHFWLRQ� )LJXUH � VKRZV WKH VLPSOLILHG VFKHPDWLF RI WKH
LQSXW 7UDFN�+ROG� 7KH RSHUDWLRQ RI VZLWFKHV LV FRQWUROOHG
E\ LQWHUQDOO\ JHQHUDWHG QRQ�RYHUODSSLQJ VLJQDOV )� DQG
)��

,Q WUDFN PRGH� FDSDFLWRUV &7� DQG &7� FRQILJXUHG LQ
VHULHV FKDUJH XS WR WKH LQSXW GLIIHUHQWLDO YROWDJH� ZKLOH WKH
ERWWRP SODWHV RI &7� DQG &7� DUH KHOG DW DQ LQWHUQDOO\
JHQHUDWHG ELDV YROWDJH 9%� 'XULQJ WKH KROG WLPH WKH
FKDUJH VWRUHG LQ &7� DQG &7� ZLOO EH WUDQVIHUUHG WR KROG
FDSDFLWRUV &+� DQG &+�� &RQVHTXHQWO\ WKH RXWSXW
YROWDJH UHSUHVHQWV WKH LQSXW YROWDJH DW WKH VDPSOLQJ
PRPHQW� 7KH HTXLYDOHQW FLUFXLW RI WKH LQSXW 7UDFN�+ROG
VWDJH LV VKRZQ LQ )LJXUH �� 1RWH WKDW VZLWFK 6� GRHV QRW
H[LVW SK\VLFDOO\� ,W LV DGGHG WR PRGHO YLUWXDO JURXQG DW WKH
LQSXW RI WKH 7UDFN�+ROG 2S $PS GXULQJ KROG WLPH�

)LJXUH �� ;5'���� 6LPSOLILHG %ORFN 'LDJUDP RI 7UDFN�+ROG &LUFXLW
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)LJXUH �� 6LPSOLILHG ,QSXW &LUFXLW

9,1

9,3

$9''

$9''

$9''

2XW RI 5DQJH ,QGLFDWRU �275�

7KH RXW RI UDQJH LQGLFDWRU LV XVHG WR LQGLFDWH D IDXOW
FRQGLWLRQ� 7KLV VLJQDO ZLOO JR KLJK LI WKH LQSXW H[FHHGV WKH
FRQYHUVLRQ UDQJH RI WKH $'&� L�H� WKH LQSXW LV DERYH
�95()����� RU EHORZ �95()������ 7KLV ELW FDQ EH
FRPELQHG ZLWK WKH 06% WR LQGLFDWH LI WKH LQSXW LV WRR
SRVLWLYH RU WRR QHJDWLYH� 7KLV ELW ZLOO DOVR JR KLJK LI WKH
FRUUHFWLRQ UDQJH RI WKH GLJLWDO FRUUHFWLRQ ORJLF LV
H[FHHGHG� 7KLV LV W\SLFDOO\ FDXVHG E\ UXQQLQJ WKH $'&
ZLWK D 9UHI WKDW LV WRR VPDOO�

2XWSXW (QDEOH �2(�

7KLV VLJQDO FRQWUROV WKH WUL�VWDWH GULYHUV RQ WKH GLJLWDO
RXWSXWV '%���'%� DQG 275� 'XULQJ QRUPDO RSHUDWLRQ
2( VKRXOG EH KHOG ORZ VR WKDW DOO RXWSXWV DUH HQDEOHG� ,I
2( LV GULYHQ KLJK '%���� DQG 275 JR LQWR KLJK
LPSHGDQFHPRGH� 7KLV FRQWURO RSHUDWHV DV\QFKURQRXV WR
WKH FORFN DQG ZLOO RQO\ FRQWURO WKH RXWSXW GULYHUV� 7KH
LQWHUQDO RXWSXW UHJLVWHUV ZLOO JHW XSGDWHG LQGHSHQGHQW RI
2( VHWWLQJ�
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3RZHU 'RZQ &RQWURO �3'·V�

'HSHQGLQJ RQ WKH SDFNDJH� WKH ;5'���� KDV D QXPEHU
RI SRZHU GRZQ PRGHV DYDLODEOH� ,Q WKH ���SLQ SDFNDJH�
WKH RQO\ FRQWURO LV 3'� 3XOOLQJ 3' VLJQDO ORZ ZLOO
GLVFRQQHFW WKH LQSXW FORFN� WXUQ RII DOO LQWHUQDO FHOOV DQG VHW
WKH RXWSXW ZRUG '%���� DQG 275 WR '*1'� ,I KLJK
LPSHQGDQFH RXWSXWV DUH GHVLUHG LQ 3' PRGH� 2( VKRXOG
EH SXOOHG KLJK� 7KH WXUQ RQ WLPH IURP VZLWFKLQJ RXW RI
SRZHU GRZQ PRGH ZLOO EH VHW E\ WKH WLPH LW WDNHV IRU WKH
LQWHUQDO 95() EXIIHU WR FKDUJH XS WKH H[WHUQDO GHFRXSOLQJ
FDSV FRQQHFWHG WR &DSS DQG &DSQ� 7\SLFDOO\ IRU ���P)
GHFRXSOLQJ FDSV WKLV WLPHZLOO EHDERXW ��PV� ,Q WKH���SLQ
SDFNDJH� WKHUH DUH IRXU PRUH SRZHU GRZQ FRQWUROV
DYDLODEOH IRU GLIIHUHQW LQWHUQDO FHOOV� 7\SLFDOO\ WKHVH
FRQWUROV ZRXOG EH XVHG RQO\ IRU GHEXJJLQJ SXUSRVHV�
7DEOH � H[SODLQV ZKLFK FHOO HDFK SRZHU GRZQ RSWLRQ
FRQWUROV�

3LQ

1DPH
(IIHFWHG &HOO

3'$'& 7KH ELDV FXUUHQW WR WKH FRUH $'& LV VKXW�
GRZQ� 7KH PDVWHU ELDV JHQHUDWRU� UHIHUHQFH
EXIIHU DQG EDQGJDS UHIHUHQFH ZLOO VWLOO RSHU�
DWH�

3'5%XI 7KH ELDV FXUUHQW WR WKH UHIHUHQFH EXIIHU LV
VKXWGRZQ� 7KLV DOORZV IRU DQ H[WHUQDO UHIHU�
HQFH EXIIHU WR EH XVHG�

3'%* 7KH ELDV FXUUHQW DQG FORFN LQSXW WR WKH FKRS�
SHU VWDELOL]HG EDQGJDS UHIHUHQFH LV VKXW RII�
7KLV UHGXFHV SRZHU VXSSO\ QRLVH IURP WKH
)&/.��� FKRSSHU

3'$&/. 7KH PDLQ LQSXW FORFN LV VKXW RII� 7KH EDQGJDS
FORFN LV XQDIIHFWHG�

3' 3'%*� 3'$&/. DUH DFWLYDWHG DQG WKH RXWSXW
UHJLVWHU FORFN LV VKXW RII�

7DEOH �� 3RZHU 'RZQ &RQWUROV

3RZHU 6XSSOLHV

,QWHUQDOO\ WKH ;5'���� FRQWDLQV VHYHUDO LQGHSHQGHQW
SRZHU VXSSOLHV� 2QH VHW RI VXSSOLHV LV $9'' DQG $*1'�
7KHVH VXSSOLHV FRQQHFW WR DOO RI WKH VHQVLWLYH DQDORJ DQG
GLJLWDO FLUFXLWU\� 7KLV FLUFXLWU\ LQFOXGHV WKH FRUH RI WKH $'&
�$'& RS�DPSV DQG FRPSDUDWRUV�� WKH PDVWHU ELDV
JHQHUDWRU� WKH EDQGJDS UHIHUHQFH� EDQGJDS UHIHUHQFH
EXIIHU� DQG PDVWHU FORFN JHQHUDWRU� 7KH QH[W VXSSO\ LV
'9'' DQG '*1'� 7KLV VXSSO\ LV FRQQHFWHG WR WKH GLJLWDO

FRUUHFWLRQ ORJLF� 29'' PD\ EH FRQQHFWHG WR D ORZHU
SRZHU VXSSO\ �VXFK DV ���9RU ���9� WR VLPSOLI\ LQWHUIDFLQJ
WR ORZHU YROWDJH ORJLF� '*1' PD\ DOVR EH OLIWHG DERYH
$*1'� $OO RI WKH LQSXWV WR WKH $'& DUH UHODWLYH WR $9''�
7KLV ZDV GRQH WR DYRLG JHQHUDWLQJ QRQ���� GXW\ F\FOH
FORFNV ZLWK VORZ ULVH�IDOO WLPH VDPSOLQJ FORFNV� 5*1'
VKRXOG EH FRQQHFWHG WR $*1'� ��� SLQ SDFNDJH RQO\��
7KLV LV WKH UHIHUHQFH JURXQG IRU 9%* DQG 9UHI([W�

,QWHUQDOO\� WKH EXON QRGH RI DOO 1026 GHYLFHV �L�H� WKH
VXEVWUDWH� LV FRQQHFW WR D VHSDUDWH VXSSO\ OLQH FDOOHG
6*1'� 7KLV VHSDUDWH VXSSO\ OLQH LV XVHG WR KHOS LVRODWH
SRZHU VXSSO\ FRXSOLQJ IURP $*1' DQG '*1'� ,Q WKH
���SLQ SDFNDJH� 6*1' LV FRQQHFWHG WR$*1'� '9'' DQG
'*1' DUH FRQQHFWHG RQO\ WR WKH LQWHUQDO GLJLWDO GHFRGH
ORJLF� 29'' DQG 2*1' DUH FRQQHFWHG RQO\ WR WKH GLJLWDO
RXWSXW GULYHUV� ,QWHUQDOO\� WKHUH LV DOVR D VKLHOGLQJ OLQH WKDW
KHOSV WR LVRODWH YHU\ VHQVLWLYH QRGHV� 7KLV OLQH LV
FRQQHFWHG LQWHUQDOO\ WR $*1'�

)LJXUH � VKRZV WKH SRZHU VXSSO\ FRQQHFWLRQ DV LW
SHUWDLQV WR GLJLWDO LQSXW SLQV�

)LJXUH �� ;5'���� 3RZHU 6XSSO\
&RQQHFWLRQ IRU 'LJLWDO ,QSXWV�

$9''

/RJLF 2XWSXW ,QWHUIDFH

7KH GLJLWDO RXWSXW GULYH FLUFXLWU\ RI WKH ;5'���� LV
GHVLJQHG WR RSHUDWH IURP WKH DQDORJ DQG GLJLWDO VXSSOLHV�
7KH29'' SLQ RI WKH;5'���� LV D VHSDUDWH SRZHU VXSSO\
GHGLFDWHG WR WKH ORJLF RXWSXW GULYHUV� 29'' LV QRW
FRQQHFWHG LQWHUQDOO\ WR DQ\ RI WKH RWKHU SRZHU VXSSOLHV�
)LJXUH � LOOXVWUDWHV WKH SRZHU VXSSO\ FLUFXLWU\ RI WKH
;5'�����
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)LJXUH �� ;5'���� 3RZHU 6XSSO\

&LUFXLW 3URYLGHV D 6HSDUDWH 6XSSO\ /LQH IRU
'LJLWDO 2XWSXW 3LQV

$9'' '9'' 29''

29'' DQG 2*1' FRQQHFWHG GLUHFWO\ WR WKH GLJLWDO RXWSXW
SLQV� 2*1' LV QRW FRPPRQ WR WKH ;5'���� VXEVWUDWH�
7KH ;5'���� VXEVWUDWH LV FRPPRQ WR WKH SDFNDJHV·
6*1' SLQV IRU WKH ���SLQ 4)3 SDFNDJH DQG $*1' SLQV
IRU WKH ���SLQ 74)3� %HVW 6SHFWUDO SHUIRUPDQFH LV
REWDLQHG ZLWK 29'' ORZHUHG WR ���9�

5HIHUHQFH &RQWURO �9%*� 9UHI([W� &DSS� &DSQ�

7KH ;5'���� LQFOXGHV DQ RQERDUG FKRSSHU VWDELOL]HG
EDQGJDS UHIHUHQFH ZLWK D QRPLQDO RXWSXW YROWDJH RI 9UHI�
7KH EDQGJDS ZLOO QRW IXQFWLRQ ZKHQ WKH $'& LV QRW
FORFNHG�

$ KLJK LPSHGDQFH RXWSXW YHUVLRQ RI LQWHUQDO EDQGJDS
YROWDJH LV DYDLODEOH RQ SLQ 9%*� 7KLV YROWDJH PXVW EH
EXIIHUHG� DQG VKRXOG EH GHFRXSOHG WR 5*1' �$*1' ��
SLQ SDFNDJH�� EHIRUH LW LV XVHG� $Q H[WHUQDO RYHUULGH
FRQWURO LV DYDLODEOH� ,I DQ LQSXW EHORZ DSSUR[LPDWHO\
$9''��9 LV DSSOLHG WR 9UHI([W WKHQ WKH H[WHUQDO DSSOLHG
YROWDJH LV XVHG IRU 9UHI� 7KLV RSWLRQ DOORZV WKH XVH RI DQ
DOWHUQDWH EDQGJDS UHIHUHQFH RU WKH XVH RI DQ H[WHUQDO
RS�DPS WR JDLQ XS RU WR DWWHQXDWH 9%* WR FKDQJH WKH IXOO
VFDOH UDQJH RI WKH $'&� 95()([W VKRXOG EH SXOOHG XS WR
$9'' WR VHOHFW WKH LQWHUQDO EDQGJDS UHIHUHQFH YROWDJH�

95() �HLWKHU H[WHUQDOO\ DSSOLHG RU IURP WKH EDQGJDS
UHIHUHQFH� LV EXIIHUHG E\ WKH UHIHUHQFH EXIIHU� 7KLV EXIIHU
KDV D QRPLQDO JDLQ RI ������ UHVXOWLQJ LQ DQ LQSXW WR WKH
$'& RI �9 ZKHQ XVLQJ WKH LQWHUQDO UHIHUHQFH� $ �9 LQSXW
FRUUHVSRQGV WR D �933 IXOO VFDOH YROWDJH RQ WKH $'&� 7KH
SLQV &DSS DQG &DSQ FRQQHFW WR WKH RXWSXW RI WKH
UHIHUHQFH EXIIHU DQGPXVW EH E\SDVVHGZLWK FDSDFLWRUV� $
SDUDOOHO FRPELQDWLRQ RI D ���P) WDQWDOXP DQG D ���P) ORZ
LQGXFWDQFH FHUDPLF FDSDFLWRU LV UHFRPPHQGHG�

,Q WKH �� SLQ SDFNDJH LW LV SRVVLEOH WR VKXWRII WKH UHIHUHQFH
EXIIHU DQG FRQQHFW DQ H[WHUQDO EXIIHU� 7KH UHIHUHQFH
EXIIHU LV VKXW RII E\ SXOOLQJ 3'5%8) KLJK� ,Q WKLV PRGH RI
RSHUDWLRQ� WKH H[WHUQDO EXIIHU PXVW JHQHUDWH D GLIIHUHQWLDO
UHIHUHQFH YROWDJH FHQWHUHG QHDU $9''���

'LJLWDO 7HVWLQJ

$V ZLWK DQ\ $'& WKDW LQFOXGHV HUURU FRUUHFWLRQ� LW LV
SRVVLEOH WKDW D IDXOW LQ WKH GLJLWDO FRUUHFWLRQ ORJLF ZRXOG QRW
EH GHWHFWHG ZLWK VWDQGDUG DOO FRGHV WHVWLQJ� 7KH
;5'���� LQFOXGHV D VSHFLDO PRGH WKDW ZLOO JXDUDQWHH
���� VWXFN�DW�IDXOW FRYHUDJH� 7R LQLWLDWH WKH WHVW� 9%*
VKRXOG EH SXOOHG WR $9'' DQG D SRVLWLYH IXOO VFDOH LQSXW
VKRXOG EH DSSOLHG� 7KH RXWSXW FRGH VKRXOG EH YHULILHG WR
EH '%�� �� '%���� �� 7KDW� LQ FRPELQDWLRQ ZLWK WKH
VWDQGDUG DOO FRGHV WHVW� ZLOO HQVXUH ���� VWXFN�DW�IDXOW
FRYHUDJH� 7KLV WHVW LV SHUIRUPHG RQ DOO SDUWV VKLSSHG�

'HIDXOW 0RGHV

'HIDXOW VHWWLQJV DUH SURYLGHG IRU DOO RSWLRQV WKURXJK WKH
XVH RI LQWHUQDO ���N: HTXLYDOHQW SXOO�XS RU SXOO�GRZQ
UHVLVWRUV� 7DEOH � VKRZV WKH GHIDXOW VHWWLQJV�

3LQ
1DPH

'HIDXOW 6HWWLQJ

3'$'& 6*1' � &RUH RI $'& LV RQ

3'5EXI 6*1' � 5HIHUHQFH EXIIHU LV RQ

3'%* 6*1' � %DQGJDS UHIHUHQFH LV RQ

3'$&/. 6*1' � 7ZR SKDVH FORFN JHQHUDWRU LV UXQQLQJ

2( 6*1' � 2XWSXWV DUH HQDEOHG

3' $9'' � SDUW LV SRZHUHG RQ

7DEOH �� 'HIDXOW 'LJLWDO &RQWURO 6HWWLQJV
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